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TRAO POI - THAO LUAN ‘_

MOI TUGNG QUAN GITJA BUIPM. ,, PM. . V61 CAC KHI KHAC
TRONG KHONG KHi XUNG QUANH TAI MOT S0 KHU VUC
MIEN BAC

Lé Hoang Anh
Vuong Nhu Luin
Nguyén Thi Hoa 2

Trinh Thi Thay*

(1

TOM TAT

S6 liéu cac tram quan tric tu dong, lién tuc dat tai Ha Noi, Pha Tho, Quang Ninh da dugc st dung trong
bai viét. Viéc nhan dinh so bo nguén gdéc phat sinh bui PM dya trén hé s6 tuong quan Pearson gitta PM, ,
PM,.vaNO,, SO,, CO, O,. Két qua danh gia cho thdy, tai mién Bac Viét Nam, nong d6 trung binh cac thong
s6 PM , PM, NO SO,, CO déu cao trong mua dong (ti thang 10 dén thang 2) va thdp vao mua he (thang
5 - 8). Dién bién trong ngay ctia cac thong s6 néu trén thuong dat cuc dai vao cac gio cao diém giao thong budi
sang (tu 7 - 9 h) va budi chiéu (tu 17 - 19h). Diéu nay cho thiy, tac dong cta cac diéu kién khi tugng va hoat
dong giao thong d6i véi ndng cac thong s6 nay kha ro rang. Tai tram Ha N6i, Quang Ninh, Phu Tho thong s6
PM,, va NO,, CO c6 tiong quan lan lugt 1a (R<0,5), (R tti 0,49 - 0,68) va (R tii 0,60 - 0,70) cho thay, mutc do

T khoéa: O nhiém bui, PM ,

25’

anh huéng khac nhau ctia nguén phét thai ti giao thong tai cac khu vuc nay.
khong khi xung quanh.
Nhdn bai: 16/3/2021; Siia chda. 22/3/2021; Duyét ding: 25/3/2021.

1. Dat vin dé

Dé kiém soat hiéu qua cac ngudn phat thai bui PM
vao modi trudng khong khi thi viéc xac dinh sy dong
gop cua tling nguodn khi thai la rat quan trong. C6 nhiéu
phuong phép dé€ xac dinh ty 1é déng gop ctia cdc ngudn
khi thai vao néng dé bui PM trong khong khi xung
quanh nhu phuong phép phan tich thanh phan chinh
(PCA), phuong phap phan tich thanh phan hoéa hoc
két hop v6i mo hinh tiép nhan (PMF, CMB), phuong
phap stt dung mo hinh lan truyén (Dispersion Model),
phuong phap stt dung anh vé tinh, trong d6 phuong
phap phan tich tuong quan té ra kha hiéu qua trong
viéc nhan dién so bd cac nguodn 6 nhiém khong khi anh
hudng dén moét khu vuc [1]. Hai chit 6 nhiém c6 tuong
quan chdt c¢6 thé lién quan dén cing mot ngudn 6
nhiém. Do d6, nghién ctu dudi day sé tinh toan tuong
quan gitia cac thong s6 6 nhiém khong khi bao g6m
PM,;, PM, ., NO,, CO, SO,, O, tai mot s6 do thi mién
Bic, tu do6 danh gid so bQ vé cac ngudn phat thai cac
thong s6 nay. Nghién ctiu nay dugc thuc hién trong
khuon khé Dé tai khoa hoc cong nghé “Nghién ctiu xac
dinh cac nguén déng gép chinh déi véi bui PM , PM,
& d6 thi mién Bic Viét Nam - Thuc nghiém tai Ha Noi,

1'Téng cuc Méi trudng, B6 TN&MT
2 Trung tam Truyén thong TN&MT, B TNSMT
* Khoa Moi trudng, Trudng Pai hoc TN&MT Ha Noi

Quang Ninh va Phi Tho” do Trung tdm Quan tric moi
truong mién Bac, Téng cuc Moi trudng thuc hién.

2. Phuong phap nghién ctu

Khu vuc nghién ciiu
Nghién ctiu tai 3 TP: Ha Noi, Ha Long (Quang
Ninh), Viét Tri (Pha Tho). Pay la khu vuc ddt cac tram
quan trac khong khi ty dong, lién tuc do T6ng cuc Mo6i

Béng 1. Thong tin cic tram quan tric khong khi ty dong
TT | Téntram | Kinh do | Vido | Piachi

1 HaNoi | 105,8831 | 21,0491 |S& 556 Nguyén
Van Cu, Gia
Thuy, Long Bién,
Ha Noi
Cong ty xdng dau
Phu Tho, duong
Hung Vuong,
Viét Tri
Vudn hoa tai
Khu I, p. Hong
Ha, Ha Long,
Quang Ninh

2 Pha Tho | 105,3673 | 21,3384

3 Quang | 107,1158 | 20,9416

Ninh
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H Moi trusng

truong quan ly. Vi tri ddt cac tram nay déu & canh céc
truc dudng giao thong chinh.
Thu thap dii liéu

Céc tram tai Ha Noi, Ha Long va Viét Tri dugc lap
dat thiét bi quan tric ty dong lién tuc, bao gom: Bui
PM , PM,, (Grimm EDM 180), NO,, NO (Horiba
APNA 370), SO, (APSA 370), CO (APMA 370), O,
(APOA 370). Tan sudt dii liéu nhan dugc 1a 5 phut/lan.
S6 liéu dugc thu thap trong khoang thoi gian nhu sau:
Ha Noi (2010 - 2018), Pht Tho (2013 - 2019), Quéng
Ninh (2014 - 2019). Trudc khi phan tich cac trudng hop
s6 liéu trong thoi gian thiét bi 16i, s6 liéu bét thuong da
dugc loai bo. Thaoi gian quan trac gitia cac tram khong
hoan toan giong nhau, tuy nhién quy lu4t dién bién ctia
cac thong s6 theo cac gio trong ngay, theo cac thang
ndam va hé s6 tuong quan thudng 6n dinh gitia cdc ndm,
vi vay nghién ctiu da thuc hién so sanh cac quy luat nay
gilia cdc tram.

Tinh todn cdc gid tri trung binh

Trung binh 1 h 1a trung binh céc gia tri quan trac
trung binh 5 phut trong 1 gi¢. Cac gia tri thong ké mo
ta va hé s tuong quan gitia cac thong s6 dugc tinh toan
dua trén gia tri trung binh 1 gio. Trung binh theo cac
gid trong ngay la trung binh cac gia tri quan trac trung
binh 1 gi¢ tai cing thoi diém qua nhiéu ngay. Gia tri
trung binh theo cac gi¢ dugc st dung dé danh gia dién
bién cac thong s6 trong ngay.

Trung binh 1 thang la trung binh céc gia tri quan
trac trung binh 1 h trong 1 thang. Trung binh thang
qua cdc nam la trung binh cdc gid tri trung binh 1

Bang 2. Thong ké doi véi gia tri quan tric tai 3 tram

thang qua nhiéu nam. Gia tri trung binh thang qua
cac ndm dugc sti dung dé danh gia dién bién céc thong
sO trong nam.

Phdn tich tuong quan

Tinh todn hé s6 tuong quan Pearson theo cdp gitia
cac thong s6 PM, , PM_ , NO,, CO, SO, va O,. Pé cb
thé tinh dugc hé s6 tuong quan Pearson thi cac cdp
thong s6 phai c6 dii liéu trong cung 1 thoi diém. Ty 1é
dii liéu @€ tinh hé s6 tuong quan gitia cac cdp thong s6
d6i vdi cac tram nhu sau: Ha Noi (43 - 88%), Phu Tho
(36 - 44%), Quang Ninh (23 - 31%).

3. Két qua nghién ctu va thao luan

3.1. Phan tich thong ké mé ta
Gia tri trung binh cia PM, va PM,, (ug/m’) xép
theo thu tu ti cao xudéng thap nhu sau: Ha Noi (63,8;
43,5), Phu Tho (54,0; 39,8), Quang Ninh (46,2; 29,1).
Gid tri trung binh cac thong s6 NO,, O, tai Ha N¢i ciing
16n nhét. Riéng gid tri trung binh ctia thong s6 SO, cao
nhat tai Quang Ninh va thap nhat tai Ha Noi. Thong s6
SO, tai Quang Ninh cao hon c6 thé do khu vuc nay c6
nhiéu nha may st dung nguyén liéu 1a than da (trong
than dd thuong c6 luu huynh).
3.2. Bién dong PM,, PM, _ va cdc thong so khdc
trong nam
Két qua so sanh trung binh thang cho thiy, nong do
cdc thong s6 PM , PM_ , SO,, CO, NO, c6 sy khac biét
dang ké gitia mua heé va mtia dong. Nong do cac thong
s trén cao nhét trong thang 12 va thang 1, thap nhat
trong giai doan tii thang 6 - 8.

Don vi: ug/m’

Thong sd NO NO, SO, CcoO 0, PM PM,
Tram Ha Noi

Gia tri t8i da 256,3 305,4 146,1 19628,9 388,6 554,2 502,1
Gia tri t6i thiéu 0,3 0,1 1,0 1,1 1,1 1,1
Gia tri trung binh 35,8 43,5 15,7 2440,9 52,7 63,8 43,5
Do léch chudn 30,2 27,7 11,6 1701,6 58,7 47,3 33,2
Tram Phii Tho

Gia tri t6i da 240,8 243,1 155,8 9442,3 268,5 510,8 309,5
Gia tri t&i thiéu 0,8 0,9 2,6 0,9 1,0 1,0
Gia tri trung binh 10,0 24,2 28,1 8454 49,1 54,0 39,8
Do léch chuidn 15,5 15,7 15,2 611,5 43,2 47,8 33,6
Tram Qudng Ninh

Gia trj toi da 192,1 182,7 161,7 14845,1 275,4 460,8 353,2
Gia tri t6i thiéu 0,3 1,0 10,6 0,9 1,1 0,9
Gia tri trung binh 18,7 38,7 30,9 2492,7 39,6 46,2 29,1
Do 1éch chuin 21,6 24,2 12,4 3202,9 29,3 41,5 22,6
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Tai tram Ha Noi, su chénh léch gitia cac thang trong
nam thé hién ré nhat do6i véi thong s6 PM,  va PM, .
Nong do PM, va PM, . trung binh trong thing cao nhat
16n gap 2 1an so v6i thang thap nhét. Cac thong s6 NO,,
SO,, CO c6 mtic do bién dong gitia cdc thang thap hon.

A Hinh 1. Dién bién gid tri trung binh thdng trong ndm cia
cdc thong s6 tai tram Ha N§i

Tai tram Phu Tho va Quéng Ninh, néong do cac
thong s6 PM, , PM_, va NO, ciing c6 su khdc biét I6n
gitia muia dong va mua he. Dac biét tai tram Quang
Ninh, néng d6 PM, , PM,, trong thdng 12 va thang 1
cao gap nhiéu lan so véi giai doan tii thang 5 - 9.

A Hinh 2. Dién bién gid trj trung binh thdng trong ndm ctia
cdc thong so tai tram Phii Tho

A Hinh 3. Dién bién gid tri trung binh thdng trong nam cia
cdc thong s6 tai tram Qudng Ninh

C6 thé thdy, dién bién theo mua thé hién ré nhét doi
v6i PM, va PM, ,, cdc khi khéc cling c6 xu huéng tuong
ty, mdc du mdc do bién thién thip hon. Diéu nay cho
thdy, bui PM va cac khi déu chiu cung mot su tac dong
ctia diéu kién thai tiét khu vuc phia bac. Mua dong, gié
mua Dong Bac, khi hau kho, lanh, ap suit cao lam nong
do bui PM va cac khi ting cao. Ngugc lai, trong mua
he, céc tinh thanh phia bac chiu tic dong ctia gié Tay
Nam va Bong Nam thdéi ra bién hodc 1én phia Bic, cung
nhiing con mua thudng xuyén rda trdi bui ban trong

TRAO POI - THAO LUAN ‘=

khong khi. Két qua la, cac tinh thanh phia Bac ¢6 nong
do6 bui PM va cac khi trong mua heé giam di rat nhiéu
so v6i muia dong. Cac nghién ctiu trudc day ciing chira
cc bién dong theo muia & mién Béc Viét Nam véi cac
xu huéng nay [3] [5] [6].

Nhu véy, yéu t6 khi tugng la mot trong nhiing
nguyén nhan khién nong do bui PM, va PM, va mot
s0 khi cao vao muia dong. Trong do, anh hudng cua
nghich nhiét la kha dang ké [3]. C6 2 co ché déi véi
hién tugng nghich nhiét la: nghich nhiét bic xa va
nghich nhiét bd sung. Hién tugng nghich nhiét buic xa
thuong xay ra véi tan suit cao vao ddu mua dong, con
hién tugng nghich nhiét b6 sung xay ra trong suét mua
dong nhung véi tudn sudt thdp hon. Sy thay ddi cua
chiéu cao 16n bién khi quyén ciing la nguyén nhan lam
cho céc thong s6 PM, , PM, .. CO, SO,, NO, c6 nong
do6 16n nhét vao mua dong va thip nhat vao mua he
[4]. Trong muia dong chiéu cao cta 16p bién khi quyén
thuong thap hon nhiéu so v6i mua he, vi vdy cac chat 6
nhiém khong thé phat tan lén cao.

3.3. Bién dong PM, , PM, _ va cdc thong so khdc
trong ngay
Nong do cac chit 6 nhiém trong khong khi anh
hudng bdi su thay ddi diéu kién thai tiét va cuong do
phat thai gitta ngay va dém. Cac tram dat tai Ha Noi,
Pha Tho va Quang Ninh déu 1a cac tram ven duong,
vi vdy dién bién cua cac thong s6 kha tuong dong. Cac
thong s6 nhu CO, PM, , PM, . c6 dién bién trong ngay
tuong quan chdt ché véi cuong do giao thong, do dé cd
thé nhan dinh nhiing thong s6 nay chiu anh hudng tu
cac hoat dong giao thong kha ro6 rang.

A Hinh 4. Dién bién gid tri trung binh gid trong ngay cia cdc
théng s6 tai tram Ha N§i

A Hinh 5. Dién bién gid trj trung binh gid trong ngady ciia cdc
théng s tai tram Phii Tho
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A Hinh 6. Dién bién gid tri trung binh gid trong ngay ciia cdc
théng s tai tram Qudng Ninh

Cac thong s6 CO, PM, va PM,, déu c6 xu hudng
cao vao cac gid cao diém giao thong budi sang (tti 7 - 9
h) va chiéu (17-19 h), gidam xudng thap nhat vao gita
trua (13 - 14 h) va ban dém (23 - 1 h). Bén canh viéc
giam phat thai trong cac khung gi¢ thip diém, budi
trua cuong do anh sang mdt troi cao nhat d6t ndng 16p
khong khi sat mat dat, d6i luu khi quyén dién ra manh
lam cho bui PM,  va PM, , va cc khi 6 nhiém phat tan
1én cao.

Thong s6 NO, ciing c6 2 cyc dai vao budi sang (7 - 9
h) va bu6i chiéu (17 - 19 h), tuy nhién noéng d6 cuc dai
vao budi chiéu cao hon so véi budi sang. Diéu nay la
c6 thé do NO, dugc sinh ra nhiéu hon tif cdc phan ting
quang héa, trong d6é phan tng gitta NO va O, dong vai
tro quan trong.

Déi vai thong s6 SO, bién dong nong do trong ngay
it hon so véi cac thong s6 khac.

3.4. Tuong quan giiia PM, , PM, _ vdi cdc thong s6

Tai cac khu vuc, khi cdc chit 6 nhiém cht yéu phat
sinh tit m§t ngudn gdc thi gia tri quan trac cac thong s6
nay sé cé tuong quan v6i nhau. Dién hinh la tai Trung
Qudc, cac thong s6 PM,, SO,, NO,, va CO c6 tiong
quan chat véi nhau do cac thong s6 nay déu c6 ngudn
goc chung do d6t nguyén liéu hoa thach [7]. Tuy nhién,
do c6 nhiéu yéu t6 anh hudng khac, nén mic do tuong
quan nay c6 thé & nhiing mtic khac nhau.

Tai cac tram Ha Noi, Pha Tho va Quang Ninh,
thong s6 PM, va PM,  ludn c6 tiong quan véi nhau
rat manh (RPM, -PM, > 0,9) do PM, , thudng chiém
60-80% nong do ctia PM,  [2]. Vi vay phan dudi day
tap trung danh gid tuong quan gitta PM, va cdc thong
s6 NO,, SO,, CO va O,. H¢ s6 tuong quan Pearson (R)
dugc st dung d€ danh gid tuong quan gitia cac thong
s0 ndi trén.

Tai tram Ha Noi, thong s6 PM, va NO,, CO ¢6
tdong quan trung binh (R<0,5). NO, va CO la thong
sO phat thai dic trung tii hoat dong giao thong, vi vay
c6 thé€ nhan dinh so bo ngoai ngudn phat thai tu giao
thong, c6 nguoén 6 nhiém khac c6 dong gép quan trong
vao nong do bui.
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Bang 3. Hé s6 tuong quan Pearson giiia cac thong sé tai
tram Ha Noi

Thong| PM,, | PM,, | NO, | SO, | CO | O,
SO

PM,, 1 | 092 | 048 | 044 | 033 | 0,05
PM, . 1 | 043 | 044 | 032 | -0,10
NO, 1 | 013 | 043 | 0,02
S0, 1 | 021 | 001
CO 1 | -012
0 1

3
Ghi chu: Gid tri p-value < 0,01

Tai tram Phu Tho va Quang Ninh, hé s6 tuong quan
gitta PM, va NO,, CO kha cao, lan lugt Ia (R ti 0,60 -
0,70) va (R tit 0,49 - 0,68) cho thdy, tai 2 dia diém nay
chung c6 nguon phat thai kha dong nhat, dic biét tai
Phu Tho. Vi véy, c6 thé so bo nhin dinh bui PM tai
Phu Tho va Quang Ninh déng gép tii nguon giao thong
chiém ti1é cao hon so véi tai Ha N¢i. Tuy nhién, tuong
quan gifia PM, va NO,, CO tai tram Quang Ninh thap
hon so v6i tram Phu Tho.

Bang 4. Hé s6 tuong quan Pearson giiia cac thong sé tai
tram Phi Tho

Thong | PM,, | PM,, | NO, | SO, | CO | O,
SO

PM,, 1 | 095 | 060 | 043 | 070 | -0,09
PM, . 1 | 056 | 044 | 067 | -0,14
NO, 1 | 015 | 059 | -0,03
SO, 1 | 011 | -0,04
CO 1 | -0,14
0 1

3
Ghi chu: Gid tri p-value < 0,01

Bang 5. Hé s6 tuong quan Pearson giiia cac thong so tai
tram Quang Ninh

Théng| PM,, | PM,. | NO, | SO, | CO | O,
SO

PM,, 1 | 091 | 068 | 043 | 049 | 0,07
PM, 1 | 068 | 033 | 045 | -0,06
NO, 1 | 029 | 025 | -0,14
SO, 1 | 020 | -0,04
CO 1 | 006
0 1

3
Ghi chu: Gid tri p-value < 0,01

Thong s6 SO, phét sinh chu yéu tit d6t nhién liéu
hoa thach nhu than, tai 3 tram Ha N¢i, Pha Tho, Quang
Ninh, thong s6 SO, c6 tiong quan trung binh v6i PM, |
(RPM,-SO, tii 0,43 - 0,44), do vay nguon dot than co
thé c6 dong gop mot ty 1é nhit dinh vao nong do bui
trong khong khi.



H¢ s6 tuong quan gitta PM va O, tai cac tram déu
rt thap, do O, 1a cdc chdt 6 nhiém thii cap va c6 co ché
hinh thanh ciing nhu dién bién trong ngay khac biét so
véi bui PM.

A Hinh 7. Biéu d6 phan tdn giiia thong s6 PM,, PM,, va
NO,, SO,, CO tai tram Ha Noi

A Hinh 8. Biéu do phan tdn gitia thong s6 PM,, PM,_ va
NO,, SO,, CO tai tram Phti Tho

A Hinh 9. Biéu do phan tdn gitia thong s6 PM,, PM,_ va
NO,, SO,, CO tai tram Qudng Ninh
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Mobi chat 6 nhiém trong khong khi ¢6 thé do nhiéu
ngudn phat ra, ngugc lai moéi loai ngudn lai c6 thé phat
ra dong thoi nhiéu chat 6 nhiém, nhiing chat 6 nhiém
nay lai trai qua qua trinh bién d6i trong khi quyén. Vi
vay thong qua hé s6 tuong quan chua thé danh gid cu thé
su dong goép ctia cac nguon thai vao nong do cac chit 6
nhiém trong khéng khi, né cho thdy d4u hiéu cac chit 6
nhiém c6 thé c6 cing ngudn gdc phat sinh. Vi cac két
qua phén tich tuong quan, so bd chi ¢ thé nhin dinh
bui PM c6 ngudn goc tii cac hoat dong giao thong va dot
nhién liéu hoa thach. D€ xac dinh ty trong dong gop cua
cac nguodn nay can cé cac nghién ctiu chuyén sau hon.

4. Két luan

S6 liéu quan tric tai cac tram Ha Noi, Phu Tho, Quang
Ninh cho thdy PM, , PM,  va cdc khi nhu NO,, SO,, CO
c6 quy luét dién bién theo thdi gian tuong d6i dong nhat
v6i nhau, cling tuong tu so véi cac nghién ctu trude day.
Nong d6 trung binh cc chit 6 nhiém khong khi trong
muia dong (tii thang 10 dén thang 2) cao hon dén 2 lan
so v6i mua he (thdng 5 - 8). Dién bién trong ngay cua
cac thong s6 néu trén thuong dat cuc dai vao cac gio cao
diém giao thong budi sang (tli 7 - 9 h) va budi chiéu (ti
17 - 19 h). Trong d¢ dién bién clia thong s6 CO, PM, va
PM, , thé hién quy luat ro nhat. Diéu nay cho thdy, tic
dong ctia cac diéu kién khi tugng va hoat dong giao thong
doi v6i nong cac thong s6 nay kha ré rang.

Tai tram Ha N¢i, thong s6 PM, vaNO,, CO c6 tiong
quan trung binh (R<0,5), vi vdy c6 thé nh4n dinh so b
ngoai nguodn phat thai tu giao thong, cic ngudn 6 nhiém
khac c6 dong gép quan trong vao nong do bui PM. Tai
Tram Phua Tho va Quang Ninh, PM, va PM,, c6 tuong
quan kha cao v6i NO, va CO cho thay, tai day ching c6
ngudn phat thai kha dong nhat, bui PM tai Phu Tho va
Quang Ninh déng gop tii ngudn giao thong chiém ty 1é
cao hon so vdi tai Ha Noi. Phat sinh bui PM tai Ha Noi
con ¢6 thé ¢6 ti nhiéu nguén khacm
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» Moéi truong

RELATIONSHIPBETWEENPM, ,PM, ANDOTHERAIRPOLLUTANTS
IN SEVERAL CITIES IN NORTHERN VIETNAM

Le Hoang Anh, Vuong Nhu Luan

Vietnam Environment Administration, Ministry of Natural Resoures and Environment

Nguyen Thi Hoa

Communication Center for Natural Resources and Environment, Ministry of Natural Resoures and Environment
Trinh Thi Thuy

Falcuty of Environment, Hanoi University of Natural Resources and Environment

ABSTRACT

The data of ambient air monitoring stations located in Hanoi, Phu Tho, and Quang Ninh has been analyzed
in this article. The preliminary determination on the source of Particulate Matter (PM) emissions is based on
Pearson's correlation coefficients between PM10> PM,, and NO,, SO,, CO, O,. Results show that in the North
of Vietnam, the average values of PM , PM, ,NO,, SO CO are remarkably hlgher than those in winter (from
October to February) and quite lower in summer (May to August). Daily variations of the aforesaid parameters
usually maximize during rush hours in the morning (from 7 a.m. to 9 a.m.) and in the afternoon (from 5
p-m. to 7 p.m.) as well. It is obviously clear that meteorological conditions and traffic activities impact on
these parameters. The parameters PM, and NO,, CO collected in Hanoi, Quang Ninh, Phu Tho stations have
correlation coeflicients respectively (R<0.5); (R from 0.49 to 0.68) and (R from 0.60 to 0.70), which shows the
different levels of the influence from vehicular traffic emissions in these areas.

Key work: Dust pollution, PM,, PM, ,, ambient air.
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TRAO BOI - THAO LUAN ‘

HIEN TRANG, NGUON VA CACYEU TO ANH HUGNG
TG1NONG DO BUI PM,  TAI HA NOI: TONG QUAN
CACNGHIEN CUU

Ly Bich Thuay*
Vian Diéu Anh

TOM TAT

O nhiém khong khi (ONKK), dic biét 1a 6 nhiém byi min 14 vdn dé da va dang dugc quan tim do céc tac
dong bt 1gi cia né dén moi trudng va stc khoe cong dong. Bui min (PM, ) la bui c6 dudng kinh khi dong
hoc 2,5 um. PM, , gy ra dnh hudng 16n dén stic khoe va kinh té trén pham vi toan cau. Tai Viét Nam, két qua
quan trac cho thdy, néng d6 PM, , trung binh ndm tai Ha N¢i va nhiéu dia phuong cao hon Quy chuin ky
thuét quoc gia, QCVN 05:2013/BTNMT (25 pg/m?) va muic khuyén nghi ctia TS chiic Y té€ thé gisi - WHO
(10 ug/m?). Nong do PM, , trung binh ngay tai Ha No6i va nhiéu dia phuong ciing bi viuot Quy chudn (50 pg/
m®) va muc khuyén nghi cia WHO (25 pg/m’) vao nhiéu ngay trong nam. Cac nghién ctiu cho thdy, ngoai
nhiing nguon so cdp, nong do PM, , tai Ha Noi con dugc dong gop bsi van chuyén tii xa va phan thi cap.
Mot s6 nghién ctiu da ghi nhan sy xuét hién ctia cac dot 6 nhiém véi nong do PM, , cao (vi du nhu >100 pg/
m?®). Tuy nhién, chua c6 thong tin vé thanh phén, nguén déng gép 1én nong do PM, , trong cdc giai doan nay.
Phan bui thit cdp dugc du dodn la c6 dong gop dang ké t6i nong d6 PM, _ vao cac dot 6 nhiém. Thong tin vé
su dong gdp ctia cac ngudn cb y nghia rit 16n trong viéc dinh hinh ké hoach kiém sodt, ting pho hiéu qua véi

cac dot 6 nhiém.
Tu khoa: PM,

» nguon bui, dgt 6 nhiém cao, phdn bui thii cdp.
Nhan bai: 10/3/2021 Stia chita: 18/3/2021; Duyét ding: 22/3/2021.

1. Gidi thiéu chung

ONKK la vin dé dang dugc quan tam do téc dong
bat 1gi clia n6 dén moi trudng va stic khoe cong dong.
Céc chiat ONKK bao goém bui (particulate matter,
aerosol) va cic chit 6 nhiém dang khi. PM,, 1a bui c6
duong kinh khi dong hoc 2,5 pum, 1a tac nhan ONKK
dugc quan tdm nhat hién nay. Nhiéu nghién ctiu da chi
raanh hudng xdu cia PM, , 1én stic khde [1, 2]. Gan day,
chét lugng khong khi kém trong nhiéu thoi diém, thé
hién qua Chi s6 chat lugng khong khi - AQI da thu hut
su cha y ctia truyén thong trong nudc va qudc té ciing
nhu sy quan tdm ctia cong dong. AQI dugc quyét dinh
bdi thong s6 thanh phan c6 gia tri chit lugng quy doi
kém nhat. Hién nay, tai Viét Nam, AQI cht yéu dugc
quyét dinh béi néng d6 PM, .. Dii liéu do bui PM,, &
Viét Nam rai rac theo ca thoi gian va va khong gian.
Tuy nhién, nhiing két qua do dugc cho thady nong do
PM, . & Viét Nam cao tai nhiéu dia phuong cting nhu
nhiéu thei diém. Vi dunhu trong giai doan 2010 - 2018,
nong do hang nam san c6 ctia PM_, tai cac tram quan

trac quéc gia dit tai Ha Noi, Phd Tho, Quang Ninh
déu cao hon ngudng cho phép trong Quy chuén quéc
gia la 25 pg/m’, trong khi do6, 6 mdt s6 thanh phé khac
nhu Hué, ba Nang, Khanh Hoa, néng d6 bui PM,,
dat Quy chudn ky thuat quéc gia médc du van cao hon
muc khuyén nghi cia WHO (10 ug/m’®) [3]. Két qua
quan trac [3, 4] va mo hinh, vé tinh déu cho thiy nong
d¢ bui PM, , c6 xu huéng phan viing khong gian ré rét
v6i ndng do tai khu vic mién Bic cao hon mién Nam
va mién Trung. Tai Viét Nam, cac nghién ctiu vé€ chat
lugng khong khi cht yéu tap trung tai Ha N¢i, Thanh
ph6 H6 Chi Minh. Trong khuon khé ctia bai bao nay,
chung t6i tong hgp va phén tich cac két qua nghién ctiu
vé nguon, yéu t6 anh hudng lén nong do bui PM, , tai
Ha Noi. Chung t6i ciing tong hgp va phan tich mot s6
két qua nghién ctiu vé cac dgt 6 nhiém bui.

2. O nhiém bui PM,  tai Ha Noi

Nhiing nghién ctiu d4u tién vé hién trang 6 nhiém
bui ctia Ha No¢i da dugc thuc hién va cong bd vao
khodng nhiing ndm 2000. Néng bo bui PM,, trung

! Vién Khoa hoc va Cong nghé Moi trudng, Dai hoc Bdch khoa Ha Nji
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binh ndm hodc vai nam tai Ha N¢i dugc tdng hop tai
Hinh 1. Bén canh d6, két qua dién bién nong do bui
PM, , tai tram Nguyén Van Cl giai doan 2010 - 2018
ciing c6 thé tim thdy trong moét s6 nghién ctu [3, 5].
Nhiing két qua trén cho thay, nong d6 PM, , trung binh
ndm 6 Ha N¢i cao hon nhiéu lan nguéng khuyén nghi
cta WHO va hién nay cao gdp khoang 1,5 1an nguéng
quy dinh trong Quy chuén quéc gia. Méc du bd s6 liéu
c6 dugc chua day du, két qua téng hgp 6 Hinh 1 cho
thdy nong do bui PM, , tai Ha N¢i khong tang Ién trong
giai doan 2000 - 2020, khac v6i xu hudng gia tang nhin
thtic vé ONKK. No6ng do6 bui PM_ . tai cdc do thi ciing
dugc nhan dinh la c6 xu huéng giam [5]. Viéc nong do
bui PM,  tai Ha N¢i khong gia ting hay gidm trong khi
dan s6, quy mo cac ngudn ndi sinh/lan cdn nhu giao
thong, cong nghiép va cac ngudén bén ngoai nhu nhiét
dién gia ting dang ké, thé hién hiéu qua cta cac chinh
sach kiém soat ONKK trong nudc ciing nhu tic dong
ctia viéc cai thién chat lugng khong khi ctia cac nudc
khéc trong khu vuc. C6 thé liét ké mot s6 hoat dong
nham kiém sodt chét lugng khong khi ctia Viét Nam
ndi chung va Ha No¢i ndi riéng nhu sau: That chat quy
chuén/tiéu chuén phat thai, tiéu chuidn nhién liéu, ting
cuong quan trac ngudn thai, yéu cdu cac ngudn thai
16n lap dat hé thong quan tric tu dong; Quy hoach vi
tri dat, di doi va dong ctia cic nha may giy 6 nhiém
nghiém trong; Nang cdp/cai tao hé thong giao thong,
phat trién hé thong giao thong cong cong... Tuy nhién,
két qué dat dugc van chua dap ting muc tiéu hién tai
la noéng do bui PM,  dat Quy chudn ky thuat qudc gia
QCVN 05:2013/ BTNMT (day cting 1a mtc muc tiéu 2
do WHO dé xudt) va ngudng khuyén nghi cia WHO.
Trén thuc t€ khong c6 nhiéu nudc, ké ca khoi cac nuéde
da phat trién kiém soat néng do bui PM,, vé ngudng
khuyén nghi cia WHO. Mot nghién ciu t6ng keét tu
s0 liéu PM,  tai Dai st quan va Lanh st qudn My & 15
thanh pho chau A trong giai doan 2016 - 2018 cho thiy,
gia tri trung binh nam tai cac thanh pho nay déu l6n
hon mtic muc tiéu 2 do WHO dé xuit [4]. Tuy nhién,
nhiéu nudc, bao gom cac nudc lang giéng trong khu
vuc nhu Trung Quoc ciing da c6 nhiing chinh sach can
thiép thanh cong khién nong do bui PM,, gidm dan
theo cadc nam [6]. Viéc thiét ké va thuc hlen cac hoat
dong ki€ém sodt nham dua néng d6 bui PM,, dat Quy
chudn qudc gia, hudng téi viéc dat ngudng khuyén
nghi cia WHO la rat cin thiét.

Mot s6 nghién ctiu vé stic khde cong dong cho thay,
bui PM,, c6 dnh hudng 16n dén stic khoe cong dong.
Tiép xuc véi bui trong khong khi xung quanh lam tang
ty 1é nhép vién va tli vong ¢ Viét Nam. Vi dy, TS chuic
Ganh nang bénh tit toan cdu udc tinh rang, vao nam
2015, viéc tiép xuc véi PM, trong khong khi xung
quanh & Viét Nam lam mat di 806.900 nam s6ng khoe
manh do bénh tat (tuong duong véi 806.900 DALY-
s6 nam so6ng dugc hiéu chinh theo mtic d6 bénh tat)
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(khoang khong chic chan 95% (UI)) (s6 liéu theo
Cohen va cs [2], xt ly s0 liéu va trich dan bdi tac gia
Nguyén Thi Nhat Thanh va cs [7]. Tt vong do tiép xtc
v6i PM,, 6 Viét Nam la 42,2 nghln ca (95% UI) vao
nam 2015 (50 liéu theo Cohen va cs [2], xti 1y s6 li¢u va
trich dan bai Nguyén Thi Nhat Thanh va cs [7]). Ngoai
ra, cac nghién cdu cling chi ra tdc ddng ngin han cua
PM, , bui d6i véi viéc nhap vién cta tré em [8, 9].

A Hinh 1: Nong do bui PM,  tai Ha Noi

Ghi chii: Nong d¢ bui PM trong hai nghién citu ciia Hopke va
cs [10] va Cohenvacs [1 1] db[dc xdc dinh bdng phuiong phdp ldy
mau, can khoi ligng. Nong do bui PM, , tai tram Nguyén Van
Cur duigc trich xudt tu nghién ciiu [12]. Nong do PM, , tai tram
Nguyén Vin Cii va nong do thu thdp ti AirNow dttqc quan trdc
bdng cdc thiét bi do tu dong lién tuc

Trong moét nam, néng do bui PM,, tai Ha Noi
thudng cao vao mua dong va thap vao miia he (3, 13,
14, 15]. Bién thién néng do bui PM,, da dugc nhiéu
nghién ctiu chiing minh la lién quan cht yéu dén yéu t6
khi tugng va van chuyén dai han [14,16]. Ha Noi ciing
nhu cac khu vuc khdc ctia Viét Nam cé khi hau néng
4m gi6 mua. Tac gia Pham Duy Hién va cs, 2002 ciing
da phan tich dic trung khi tugng dnh hudng t6i ONKK
G mién Bac Viét Nam, dugc tém tit nhu sau [17]. Vao
mua dong, diéu kién khi tugng bi tac dong bdi cac dot
gié mua Dong Bic, xudt phat tu cac khéi cao ap phia
trén Xibia va bién Pong Trung Hoa. Khi gi6 mua tran
vé, khi 4p tang cao, nhiét do ha xudng lam cho khong
khi bi ti ham, chit 6 nhiém khoé phat tan 1én cao va
van chuyén di xa. Tuy theo hudéng di ctia khoéi khi qua
luc dia hay dai duong ma khong khi sé mang theo it
hay nhiéu hoi 4m. Vao mua he, diéu kién khi tugng
tai mién Béc Viét Nam dugc quyét dinh bdi khoi khi
ti viing ap sudt cao & bién An Do va vung ap suit cao
dudi nhiét déi 6 bién Dong, mang theo khi dm, mua
nhiét d6i. Tuy nhién, mua 16n cht yéu xdy ra vao thang
7 va thang 8.

Bién trinh nong do bui PM, . trong ngay tai 1 di€ém
do nén d6 thi va 1 diém do giao thong tai Ha Noi
khong c6 dinh (peak) vao gio cao diém [3, 18], phan
anh tuong quan yéu véi ngudn giao thong. Mot nghién



cliu gan déy cho thdy, néng do PM,, tai 1 diém nén do
thi tai Ha No¢i, 1 diém ngoai thanh Ha N¢i va 1 diém
tai Thai Nguyén cach xa nhau trong vong ban kinh 60
km vao cac thang mua déng cé su thiang giang, dong
thoi, cho thay su chi phoi rat 16n cua nguén khu vuc
dén nong do bui PM, , [19]. Cu thé la dnh hudng tic
thoi ctia cac ngudn cuc bd bi lan at bdi su dong gop cta
nhiéu ngudn phat thai xung quanh dén nong do bui
PM, , cling nhu tich liiy bui PM, , trong qud kht do n¢
¢6 thai gian luu trong khi quyén 16n.

Dé€ co6 thé kiém soat tot 6 nhieém bui PM, , viéc
nghién ctiu nham xac dinh r6 ngudn, cac yéu té anh
hudng lén néng do bui la rdt quan trong, nham tranh
tinh trang dau tu lang phi hay kiém soat nghiém ngit
thai qua gay anh hudng dén cac hoat dong phat trién
kinh t€ - xa hoi.

3. Ngudn/nguyén nhéin hinh thanh bui PM,
va cac yéu t6 anh huéng dén nong d9, thanh phin
bui PM,

2.1. Nguon/nguyén nhan hinh thanh byi PM,

Hién nay, c6 hai huéng tiép cin chinh dé dinh
lugng muc dong gdép clia cac ngudn thai hay phan bo
ngudn (source apportionment) d6 la: i) Dua vao mo
hinh tiép nhan va ii) Dya vao mé hinh vin chuyén
héa hoc (hay con goi la m6 hinh khuyéch tan). Ngoai
ra con nhiéu phuong phap khac cho phép nhan dang
va phan nao dinh lugng nguon thai.

Mo hinh ti€p nhan st dung s6 liéu dau vao la s6
liéu vat ly/hda hoc ctia chdt 6 nhiém, ddc biét 1a bui
tai noi ti€p nhan. C6 hai mo hinh dugc st dung chua
yéu d€ nhan dang, dinh lugng miic déng gdp clia cac
nguon (phén bd ngudén), gdm: Mo hinh can biang khai
lugng hoa hoc (CMB), nhan t6 héa ma tran duong
(PMF). Mot s6 mo6 hinh khac dugc stt dung chu yéu
d€ nhan dang nguon la: M6 hinh phén tich nhén t6
(FA), phén tich thanh phan chinh (PCA)... M6 hinh
phan b8 nguén dua trén cin bang vat chét, trong dé
khéilugng ctia tiing chat tai diém tiép nhin bang tong
déng gbp tli cac nguon. TU so liéu tai noi ti€p nhén
va thong tin ddc trung hoéa ly/hoéa hoc (source profile)
phén bé ngudn sé dugc xdc dinh. C6 ba nghién ctiu
dién hinh da dinh lugng dugc mic déng gop cua cac
nguon lén nong do PM, , tai Ha N¢i déu su dung mo
hinh PMF. Cohen va cs [11] da xdc dinh mtc dong
gop ctia cdc nguodn vao nong do PM, , 6 Ha Noi (tram
Lang) vao giai doan 2001 - 2008 la: Giao thong (40 +
10)%; bui dat (3.4 £ 2)%; phan sunphat thi cip (7.8 £
10)%; dot sinh khoi (13 £ 6)%; cong nghiép hgp kim
sat va xi mang (19 + 8)%; dot than (17 £ 7)%. Tac gia
Cao Diing Hai va Nguyén Thi Kim Oanh [16] da xdc
dinh nguén déng gép dén néng do bui PM, , tai mot
diém do hén hgp 6 Ha Noi vao thoi gian 12/2006 -
2/2007 1a: Phan tht cdp hon hgp (40%); nhién liéu
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diesel trong giao thong (10%); ndu an tai ho gia dinh
va thuong mai (16%); thti cdp giau sunphat (16%);
tht cdp giau mudi hinh thanh ti nguén bién (11%);
cong nghiép/daot rac (6%); xay dung/bui dat (1%). Két
qua cua hai nghién ctiu nay dugc trinh bay & Hinh 2.
Hai nghién ctiu néi trén déu dua trén s6 liéu trong
toan bo khoang thai gian nghién ctiu. Trong khi do,
nghién ctiu cua tac gia Pham Duy Hién va cs 2004
[13] danh gia phan dong gép ctia cac ngudn 1én phan
doan bui min, bui tho (trong nghién ctiu nay, hai
phan doan tuong ting véi bui duong kinh khi dong
hoc <2,2 va 2,2 - 10 pym) 6 Ha No¢i, tuong tng véi
cdc nhom khdi khi théi dé€n Ha Noi nhu sau: (1) tu
phia Bac di qua luc dia Trung Qudc, (2) tii phia Pong
Bac di qua bién Pong, (3) ti phia Tdy Nam qua ban
dao Boéng Duong. Muc dich chinh ctia nghién ctiu
la xac dinh mtc anh hudng cta vin chuyén dai han.
Cac nguodn dugc xac dinh bao gom: Van chuyén tu
xa; phat thai so cap tu hoat dong dot sinh khai tai
dia phuong; bui dat; thu cdp ti ngudn dia phuong;
mudi bién suy giam CI; ti phuong tién giao thong va
bui dudng; ngudn tuong ting véi phén nitrat cht dao
trong bui tho. Két qua cho thdy, cdc ngudén cé6 mtc
doéng gop khac nhau vao néng d¢ bui khi khoi khi
dén Ha No¢i xuét phat tii cac huéng khac nhau. Phén
van chuyén tu xa chiém 50%, 34% va 33% nong do
PM, , tuong tng véi khéi khi nhom 1, 2 va 3. Trong
cdc nhém khdi khi, nong d6 bui PM, , tuong ting véi
nhdém s6 2 ¢6 sy dong gop 16n nhét ctia ngudn thi cdp
11%. Tl két qua, c6 thé nhan thdy, ngoai phin phat
thai so cdp, van chuyén ti xa, phan thi cip ciing dong
gop dang ké Ién ndng dd bui. Két qua phan bé nguén
ti 3 nghién cliu trén cé nhiing sy khac biét. Nguyén
nhén dau tién lién quan dén thoi gian va dia diém do
dac. Su dong gop ctia cac ngudn c6 thé thay d6i theo
thoi gian va khong gian. Nguyén nhan thu hai lién
quan dén loai théng s6 thanh phéin bui dua vao mo
hinh. Vi du nhu trudng hgp cac thanh phan héa hoc
dién hinh ctia mét ngudn nhat dinh khong dugc dua
vao md hinh thi ¢6 thé mo hinh sé khong thé nhan
dang dugc ngudn dé. Do d9, su khac biét trong loai
thanh phan bui dugc st dung trong ba nghién ctiu
trén cling c6 thé€ goép phan dan dén sy khac biét trong
nhén dang va phan b6 ngudn.

Hién nay chua c6 nhiéu nghién ctiu st dung mo
hinh van chuyén héa hoc dé xac dinh nguén ONKK &
Ha Noi do su thiéu hut cic s6 liéu kiém ké chinh xic.
Mot béo cdo vé ngudn ctia bui PM, _ dua trén mo hinh
GAINS da xac dinh mtc déng gép clia cac ngudn noi
sinh va bén ngoai bao gom: Nguon tu nhién va cac
nguon khac; nhiét dién va gia nhiét; cong nghiép 16n;
céng nghiép nho; dot dan dung; giao thong; dot rac
nong nghiép; st dung phan bén va vat nuodi trong
nong nghiép; rac thai [20].
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Su dong gop ctia ngudn nhiét dién dot than lén
nong do bui tai Ha Noi la mot dé tai dugc tranh luan
rat nhiéu trén cac phuong tién thong tin dai ching
va mang xa hoi tai Viét Nam. Trong 3 mo6 hinh tiép
nhén da trinh bay & trén, chi ¢c6 1 mo6 hinh thé€ hién
muc do dong gép cua ngudn dot nhiét dién dot than
nam trong phan dét than ndi chung la (17 £ 7)%
[11]. Mt nghién ctiu stt dung mo hinh vin chuyén
hoéa hoc GEOS-Chem da tinh toan cac nha may nhiét
dién than & Viét Nam dong g(')p 3 pg/m’* (trung binh
nam) lén néng do PM,, & mién Bac Viét Nam vao
nam 2011 [21]. Bén canh dé, mot nghién ctu su
dung mé hinh quy dao khoi khi HYSPLIT, PMF véi
bo s6 liéu nhu nghién ctu [11] (thoi diém 2001 -
2008) da xac dinh s6 ngay 6 nhiém bdi nguén dét
than 1a 25 trong s6 748 ngay nghién ctiu [22]. Tiéu
chi d€ xac dinh nhiing ngay 6 nhiém boéi ngudn dét
than la khi mtic déng gép ctia ngudn nay lén nong do
bui PM, > 30 ug/m’. Cé 3 nha mdy nhiét dién Viét
Nam va 7 nha may Trung Qudc ndm trong quy dao
cta cdc khai khi t6i Ha Noi vao ngay 6 nhiém do dét
than. Nhiing nha mdy khac c6 tan suét khoi khi nay
di qua khong dang ké. Tén suét cac khoi khi di qua 3
nha mdy tai Viét Nam la 15%.

Cac thong tin trén day cho thdy, thong tin/s6 liéu
vé nguon dong gép dén nong do bui PM,, tai Ha
No¢i chua day du, ddc biét la nhiing s6 liéu méi. Do
chinh xac ctia céc s6 liéu ciing can dugc cai thién. D€
c6 thé thu dugc s6 liéu t6t vé ngudn dong gop 1én
bui PM, ,,viéc chudn héa hoat dong ki€ém ké nguén
thai chinh d€ lam di liéu diu vao cho mo6 hinh van
chuyén héa hoc la rit can thiét. Ngoai ra ciing cin
tiép tuc tién hanh quan trac/phan tich dic tinh hoa
ly ctia bui d€ lam d4u vao cho mo hinh ti€p nhan.

3.2. Cdc yéu té anh huéng dén nong do
va thanh phdn cia bui PM,

Da c6 nhiéu nghién ctiu cho thdy anh huéng cua
cdc yéu t6 khi tugng lén bién thién nong do bui PM,
[14, 16, 17, 18]. Mot nghién ctu st dung mo hinh
hoéi quy cho thdy, c6 nhiéu théng s6 khi tugng anh
huéng dén bién thién nong d¢ bui, trong do, téc
do gi6 va nhiét do 1a anh hudng dang ké dén bién
thién theo ngay cia nong d6 bui PM, ;; mua va do
dm tuong d6i c6 anh hudng dang ké den bién thién
theo ngay ctia PM,,  [17]. Mot s6 nghién ctiu di xdc
dinh tinh quy luat ctia hién tugng ting nong do mot
s6 chidt ONKK sau mdi dogt gié lanh tran vé (cold
surge) [14, 18]. Nghién ctu ciing chi ra rang, diéu
kién khi tugng bat lgi, bao gobm nghich nhiét dan dén
viéc gia ting néng d6 chit ONKK trong dot 6 nhiém
[14]. Viéc gia ting n6ng do chit 6 nhiém sau mdi dgt
gid lanh tran vé cling dugc ghi nhan tai mot s6 nudc
xung quanh.
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4. Nghién ciu tai Viét Nam va trong khu vuc

vé cac dgt 6 nhiém va nguyén nhéin/co ché hinh thanh
4.1. Nghién ciiu trong khu vuc

Trong khu vuc da c6 nhiéu nghién ctiu vé nong
dod, thanh phén, co ché va anh hudng dén stc khoe
cta cdc dgt 6 nhiém hay khéi mu (haze).

Tai Trung Qudc, sau su kién xay ra cac dot nong
do 6 nhiém cao kéo dai vao nam 2013, nhiéu nha
khoa hoc da tip trung tim hiéu dac trung nong do
va cd ché khién cho ndéng do bui ting cao vao cac
dot 6 nhiém [23]. Két qua cho thdy, tai nhiéu dia
phuong, mtc d(’)ng gop cua phan thi cdp lén nong
dé bui PM, , vao cac dgt 6 nhiém lén hon thoi diém
binh thlidng Hay noi cach khac, viéc hinh thanh bui
thu cdp v6i téc do cao hon da gép phan lam gia ting
dang ké nong do trong cac dgt 6 nhiém. Diéu kién
khi tugng anh hudng 1én téc do hinh thanh bui thd
cap ciing da dugc nghién ctu. Mot nghién ctiu gan
day tai qudc gia nay cho thdy, phan 6 nhiém thi cip
hiiu co va vd co chiém uu thé trong cac dot 6 nhiém
v6i do dm cao, trong khi d6, phén so cdp chiém uu
thé trong cac dgt 6 nhiém véi d 4m thap va diéu kién
khi tugng ti dong [24].

Mot nghién ctiu tai Malaixia cling cho thdy, vao
giai doan khoi mu, phan thi cdp vo co dong gop lén
noéng do bui PM, _ nhiéu hon 2, 3 an so v6i giai doan
trudce va sau do [25].

4.2. Nghién ctiu tai Viét Nam

Ha Noi c6 nhiéu ngay néng d6 PM, , cao hon mtic
quy dinh trong Quy chuén la 50 pg/m [4]. Nhiing
dot 6 nhiém (episode) bui, véi tiéu chi la nong do
bui PM,, > 100 pg/m? xdy ra 13 lan trong thoi gian
10/2016 3/2017 [19]. Vao mdt dgt 6 nhiém dugc
phén tich, néng d6 bui PM, , ting cao vao ban dém,
mudn hon vai gio so véi thoi di€ém nong do CO tang
cao [19]. Néu diéu kién khi tugng tu dong chi don
thu'éin lam cac chdt 6 nhiém tich tu lai thi nong do

M, ,, CO phai tang dong thoi. Viéc nong do PM,
tang cao sau CO goi y kha ndng toc d¢ 16n 1én va
hinh thanh ctia bui dugc tang lén. Su gia tang toc do
phan ting tao thanh phan thu cdp dugc du doan. Mtc
dong gop cta phdn thd cdp lén noéng do bui PM,,
vao cac dgt 6 nhiém c6 thé dugc danh gia dua vao
két qua phan tich nong d¢ bui trong giai doan nay.
Tuy nhién, hién nay chua cé cong bé nao vé bo s6
liéu nay.

bé c6 thé€ ting pho/kiém soat cac dgt 6 nhiém
noéng do cao, viéc hiéu ro6 co ché hinh thanh cac dot 6
nhiém nay la rit quan trong. Trong trudng hgp phin
bui thi cdp dong gép dang ké 1én nong do bui vao cac
dgt 6 nhiém thi viéc kiém soat cac khi tién chit hinh
thanh nén phan bui thi cdp rit quan trong.



5. Két luan

T6ng quan nay da tong hgp va phén tich hién
trang, nguon, cac yéu t6 anh hudng dén nong do
bui PM, , tai Ha Noi. Trong thoi gian qua, nong do
PM_, trung binh ndm tai Ha Noi lu6n cao hon Quy
chuén ky thuat quéc gia, QCVN 05:2013/BTNMT
va muc khuyén nghi cia WHO. Nong d6 bui PM, ,
khong cé xu huéng ting lén nhung cin dugc tiép
tuc kiém soat d€ dat miic quy dinh trong Quy chuén
va tién t6i dat muc khuyén nghi cia WHO. Bén
canh cac nguén tai cho, néng do PM, , dugc dong
gop bdi van chuyén tu xa va phan bui thi cip. Bién
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cac qua nghién ctiu hién tai § Viét Nam va khu vuc.

Mot s6 kién nghi vé cac hoat dong can thiét dé cai

thién chét lugng khong khi ciing da dugc trinh bay.

Loi cam on: Nghién ctiu nay dugc tai trg boi

Quy Phat trién khoa hoc va cong nghé Quéc gia
(NAFOSTED) trong Dé tai ma s6 105.99-2019.322m

10.

11.

12.

14.

15.

Ie.

17.

18.

respiratory admissions among young children in Hanoi,
Vietnam" Sci Total Environ, 578, p. 249 - 255, 2017.

Hopke, PK., Cohen, D.D., Begum, B.A, Biswas, S.K., Ni, B.,
Pandit, G.G., Santoso, M., Chung, Y. S., Davy, P, Markwitz,
A., Waheed, S., Siddique, N., Santos, F.L., Pabroa, PC.B.,
Seneviratne, M.C.S., Wimolwattanapun, W., Bunprapob,
S., Vuong, TB., Hien, "Urban air quality in the Asian
region” Sci. Total Environ., p. 404 103 - 112, 2008.

Cohen, D.D., Crawford, J., Stelcer, E. and Bac, V.T,
"Characterisation and source apportionment of fine
particulate sources at Hanoi from 2001 to 2008" Atmos.
Environ. 44 (3), pp. 320 - 328, 2010a.

Pham Ngoc Héa, "Tinh todn miic do dong gop cia bui
PM, , PM, trong bui PM, tai khu viic Long Bién, Ha Noi
va khd ndng dnh hudng ciia chiing dén stic khée con ngugi”
Ludn vdn thac si khoa hoc, Trudng Dai hoc Khoa hoc Ty
nhién - Dai hoc Qudc gia Ha Noi, Ha Noi., 2015.

. Hien, P. D,, V. T. Bac, and N. T.H. Thinh., "PMF Receptor

Modelling of Fine and Coarse PMI10 in Air Masses
Governing Monsoon Conditions in Hanoi, Northern
Vietnam,” Atmospheric Environment 38(2) , p. 189 - 201,
2004.

Hien, PD., Loc, PD., & Dao, N.V,, "Air pollution episodes
associated with East Asian winter monsoons” Science of the
Total Environment, 409(23), p. 5063 - 5068, 2011.

T6ng cuc Moi trudng, "Bdo cdo Hién trang moi trudng quic
gia giai doan 2011 - 2015" 2015.

Hai C.D, Kim Oanh N.T, "Effects of local, regional
meteorology and emission sources on mass and compositions
of particulate matter in Hanoi" Atmos. Environ. 78, pp. 105
- 122, 2013.

Hien, PD., Bac, V.T., Tham, H.C., Nhan, D.D., & Vinh,
L.D., " Influence of meteorological conditions on PM,,
and PM, -10 concentrations during the monsoon season
in Hanoi, Vietnam" Atmospheric Environment, 36(21), p.
3473 - 3484, 2002.

Bich-Thuy L., Matsumi Y., Nakayama T., Sakamoto Y.,
Kajii Y., and Nghiem D. T., "Characterizing PM, . in Hanoi

with new high temporal resolution sensor” Aerosol Air
Qual. Res. 18(9), pp. 2487 - 2497, 2018.

Chuyén dé |, thang 3 nam 2021113



Méi truong

19. Bich Thuy L., Matsumi Y., Tuan V.V., Sekiguchi K., Thu-
Thuy N., Chau-Thuy P, Trung-Dung N., Ich-Hung N.,
Kurotsuchi Y., Thu-Hien N., NakayamT., "The effects of
meteorological conditions and long-range transport on
PM, , levels in Hanoi revealed from multi-site measurement
using compact sensors and machine learning approach.” J.
Aerosol Science, 152, 105716, 2021.

20. Koplitz, S.N., Jacob, D.]., Sulprizio, M.P, Myllyvirta, L.,
Reid C., "Burden of Disease from Rising Coal-Fired Power
Plant Emissions in Southeast Asia" Environmental Science
& Technology, 51(3), pp. 1467 - 76, 2017.

21. Cohen, D.D., Crawford, ]., Stelcer, E. and Bac, V.T,, "Long
range transport of fine particle windblown soils and coal
fired power station emission into Hanoi between 2001 to
2008" Atmos. Environ. 44 (31), pp. 3761 - 3769, 2010b.

22. Huang, R.J., Zhang, Y., Bozzetti, C., Ho, K.E, Cao, ].]., Han,
Y, Daellenbach, K.R., Slowik, ].G., Platt, S.M., Canonaco,

23.

24.

E, Zotter, P, Wolf, R., Pieber, S.M., Bruns, E.A., Crippa, M.,
Ciarelli, G., Piazzalunga, A., Schwikowski, M., Abbaszade,
G., Schnelle-Kreis, J., Zimmermann, R., An, Z., Szidat, S.,
Baltensperger, U., Haddad, L.E. and Prévot, A.S.H., "High
secondary aerosol contribution to particulate pollution
during haze events in China" Nature, 514, pp. 218 - 222,
2014.

Huang R., Wang Y., Cao J., Lin C., Duan J., Chen Q, ...
Dowd, C. D. O., "Primary emissions versus secondary
formation of fine particulate matter in the most polluted city
(Shijiazhuang ) in North China" Atmospheric Chemistry
and Physics, 19, p. 2283 - 2298, 2019.

Sulong N.A., Latif M.T., Khan M.E, Amil N., Ashfold
M.J., Wahab M.I.A., Chan K.M., Sahani M., "Source
apportionment and health risk assessment among specific
age groups during haze and non-haze episodes in Kuala
Lumpur, Malaysia" Sci Total Environ, pp. 601 - 602:556-
570, 2017.

HANOI: A REVIEW

ABSTRACT
Air pollution, especially PM

2.5

effective pollution control.

OCCURRENCE, SOURCES AND AFFECTED FACTORS OF PM,. IN

has recently raised a great concern due to its adverse effects on the
environment and public health. PM_, is particulate matter with an aerodynamic diameter less than or equal
to 2.5 um. PM, , causes serious health effects and economic impacts worldwide. In Vietnam, the monitoring
data showed that the annual PM,  concentration in many places was higher than the permitted levels of
national technical regulation, QCVN 05:2013/BTNMT (25 pg/m’) and recommendation level of World
Health Organization (WHO) (10 pug/m?). Daily concentration of PM, , also exceeded the permitted values of
national regulation (50 ug/m?®) and the recommendation level of WHO (25 pg/m?) in many days of the year.
Studies showed that beside the primary sources there were contribution of long-range transportation and
secondary formation to PM, , concentrations in Hanoi. The occurrence of pollution episodes with high PM,
concentration (e.g. >100 pg/m?) has been reported, but the information on the composition and sources of
PM, . in these periods has not been reported yet. Secondary formation is assumed to have a large contribution
to PM,, concentration in pollution episodes. Source apportionment of PM, ; pollution is important to plan

Key words: PM, , sources, episode, secondary particulate matter.

Ly Bich Thuy*, Van Dieu Anh

School of Environmental Science and Technology
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PHUONG PHAP XAY DUNG KE HOACH QUAN LY CHAT LUGNG
KHONG KHi DIA PHUGNG TRONG DIEU KIEN HIEN NAY

H6 Qudéc Bang*, Vi Hoang Ngoc Khué (1)
Nguyén Thoai Tam, Nguyén Thi Thuy Hang
Lé Thi Vinh Huong

TOM TAT
Hién nay, cac tinh/thanh cta Viét Nam c6 t6¢ d¢ phat trién kinh té kha nhanh va d6 thi hoa dién ra nhanh
choéng. Cac hoat dong nay anh hudng dén chat lugng moi truong, ddc biét la chéit lugng khong khi (CLKK) va
stic khoé con ngudi. Can thiét phai xay dung ké hoach quan ly CLKK hiéu qua (hay con goi la ké hoach khong
khi sach (CAP)). Muc tiéu ctia nghién ctiu la hudng dan cac budc xay dung mot CAP dya trén co sd khoa
hoc tich hgp két qua da thuc hién trudc do6 nhu kiém ké khi thai (EI), phan viing xa thai khi thai va két qua
tinh tdc dong cta 6 nhiém khong khi (ONKK) dén stic khde ngudi dan; Ap dung phuong phap nay xay dung
CAP cho TP. HCM. Nghién ctiu nay ting dung phuong phap xay dung CAP ctia Dy an Khong khi sach cho
céc thanh phé (TP) viia va nhé khu vigc Pong Nam A (CASC) ctia Dtic. D€ xdy dyng CAP cho TP. HCM, cin
kiém ké khi thai, két qua EI tu tich hgp hai phuong phap ti€p can tu dudi lén va trén xudng, sau do, két qua
md phéng lan truyén ONKK va phan ving xa thai tit hé m6 hinh TAPM-CTM. Phuong phép tinh toan tac
dong ctia ONKK lén stic khde ngudi dan TP. HCM dua trén ly thuyét m6 hinh BENMAP. Két qué cho thdy,
nguon duong (giao thong) chiém lugng phat thai 16n nhat cho tit ca cac chit gay 6 nhiém, dong gop tuong
ting 99,0%, 97,0%, 93,0%, 78,0%, 76,0%, 64,0% va 45,0% tong lugng phat thai CO, NMVOC, NO,, SO,, TSP,
CH,, va PM_, ctia toan TP. D6i véi mot s6 khu vuc trung tim, TP khong con kha ning tiép nhan khi thai CO,
NO._. Nghién cttu danh gié tdc dong cia ONKK lén stic khoe cong déng tai TP. HCM cho thdy dnh hudng 16n
ctia bui PM_ , t6i stic khde cong dong khi chi€m t6i 81,45% t6ng s6 ca til vong dugc gay ra bdi ca ba tac nhan 6
nhiém (PM, , SO,, NO,). Cudi cung, CAP da dugc dé xudt véi 13 giai phdp va 1 khuyén nghi giai doan 2020-
2025. bay la nghién ctiu tich hgp toan dién dau tién vé CAP tai 1 dia phuong & Viét Nam, mang lai cdi nhin
sdu sac d€ ho trg cd quan ban hanh céc ké hoach va hanh dong nham giam phat thai khi thai, béo vé stic khoe
con nguodi va moi trudng khong khi, hudng téi phat trién bén viing.
Tu khéa: Kiém ké khi thdi, phan viing xd thdi, mo phong ONKK, ké hoach qudn ly CLKK, TP. HCM.
Nhan bai: 28/2/2021; Svia chita: 26/3/2021; Duyét ding: 28/3/2021.

1. M¢ dau Cac TP 16n ndi chung va TP. HCM ndi riéng hién

Khéng khi bi 6 nhiém 12 mot trong nhitng vin dé phai d6i mdt véi tinh trang qua tai phuong tién giao

modi truong nghiém trong nhét & cac khu vuc do thi (1).
Dbén nay, cac nudc phat trién da c6 nhiéu nd luc d€ cai
thién CLKK thong qua viéc giam lugng khi thai nhu: St
dung ning lugng sach hon, ap dung cac quy dinh CLKK
m&i, di doi cac hoat dong cong nghiép sang cac nudc
dang phat trién, 4p dung cong nghé tién tién it phat thai.
O cac nudc dang phat trién, CLKK da xdu di dang ké,
do d6 hang triéu ngudi phoi nhiém véi ndng do cao cac
chit 6 nhiém ddc hai.

"Trung tdm Nghién ciiu 6 nhiém khong khi va bién doi khi hdu
Vién Moéi truong va Tai nguyén - DPai hoc Qudc gia TP. HCM.

thong, gay anh hudng xau dén chat lugng moi trudng.
Theo S& Giao thong véan tai (GTVT) TP. HCM, TP ¢6
s0 lugng phuong tién giao thong cao nhét ca nudc véi
9 triéu phuong tién dang hoat dong (tinh dén thang
4/2017), trong d6 6 t6 1a 637.323 chiéc, xe may la
7.339.522 chiéc, ting 5,4% so véi ndm 2016 (3), chua
tinh dén hon 1 triéu xe may, 556.688 xe 0 t0 clia ngudi

dan ti cac tinh, TP khic dén TP. HCM lam in, sinh
song.
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Theo s6 liéu tti Cuc Thong ké TP. HCM, tinh dén
thang 4/2019, dan s6 udc tinh la 8,99 triéu ngudi (4).
Hién nay, toan TP c6 tat ca 14 khu cong nghiép, khu ché
xudt va khu cong nghé cao; 30 cum cong nghiép trén
dién tich 1.900 ha ciing nhiéu nha mady, xi nghiép nam
riéng 1é. Cac phuong tién giao thong cé cong nghé ci
ky, lac hau ciing v6i cac nha mdy, xi nghiép trén dia ban
TP. HCM dang thai ra hang nghin tan khi thai vao bau
khi quyén méi ngay chua qua xt ly. Ngoai ra, v6i mat
do6 dan cu day ddc trén dién tich kha nho caa TP. HCM
(2.095 km?) dang st dung cac nhién liéu hoa thach dé
ndu dn, sinh hoat... gay ap luc 16n d6i véi moi truong TP
noi chung va chat lugng ONKK néi riéng.

Theo s6 liéu cua Trung tdim Quan trac va Phan tich
mdi trudng TP. HCM (2019) (5), 6 nhiém bui lo ling
trén dia ban TP. HCM trong nam 2019 chu yéu phat
sinh tii cac hoat dong giao thong, véi 93,8% s0 liéu vuot
QCVN 05:2013/BTNMT. Con tai cac vi tri quan trac
modi trudng nén, quan tric anh hudng do dan cu va tu
cac hoat dong cong nghiép cé nong do bui trung binh
gio thdp hon QCVN 05:2013/BTNMT. Nong do trung
binh ctia PM10 tai 07 vi tri dao dong trong khoang 43,6
- 113,0 pg/m?, v6i 98,5% s6 liéu quan trac thidp hon
QCVN (QCVN 05:2013/BTNMT, nong do PM  trung
binh 24 gig: 150 pg/m?). Nong do trung binh ctia PM, ,
tai 7 vi tri dao dong trong khoang 20,7 - 44,8 pg/m’,
V61 92,5% s6 liéu quan trac dat QCVN (QCVN 05:2013/
BTNMT, néng d6 PM, , trung binh 24 gig: 150 pg/m?).
Cé thé ndi, CLKK TP. HCM bi 6 nhiém, da, dang va sé
anh hudng dén chat lugng séng ctia ngudi dan TP va
gay ton thit rit 16n vé mit kinh t&. ONKK céc d6 thi16n
ctia Viét Nam ndi chung va TP. HCM néi riéng ngay
cang tram trong va tuong lai sé cang ting néu chung ta
khéng c6 cac muc tiéu cu thé, hanh dong kip thoi va giai
phép kiém soat ONKK hiéu qua.

Mot trong nhiing vidn dé€ lam cho ké hoach kiém soat
ONKK (AQM) hay CAP kém hiéu qua ma cac tinh,
thanh gdp phai 13 khong duya vao két qua kiém ké khi
thdi (EI), mo6 phéng lan truyén ONKK va dédnh gia tdc
dong stic khoe dé€ xay dung CAP. Thong qua nghién ctiu
nay, CAP sé st dung két qua tinh toan thai lugng phat
thai. B&i vi tinh todn thai lugng phat thai 1a co s&/gdc ré
ctua nhiém vu quan ly CLKK, gitp chung ta biét dugc:
Nguon phat thai chinh 1a nguén gi, tu dau, 6 nhiém do
cai gi, dung dé€ thiét lap ngudng phat thai, thiét ké ké
hoach kiém soat khi thai va giai phap giam thiéu, thiét
l4p cac quy dinh va gidy phép phat thai ciing nhu vé van
dé thuong mai (6). Ngoai ra, két qua EI sé: Phuc vu cac
nghién cu dnh hudng ciia ONKK lén stic khde ngudi
déan; Phuc vu cic tinh todn chi tiét vé tic dong ONKK lén
nén kinh té€ ctia TP; D€ danh gid cdc nha may, xi nghiép
hay chinh sach giao thong méi hoac dang dé xuat thuc
hién c6 phu hgp véi tiéu chudn CLKK xung quanh hay
khong? Cac két qua nay ciing dugc dung d€ ho trg trong
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viéc thiét ké cac chién lugc kiém soat hiéu qua dé€ giam
lugng phét thdi cac chit ONKK; Phuc vu hoach dinh
ké hoach phat trién kinh té - xa hoi (KT-XH) TP; Tinh
toan va danh gia cac chit ONKK, chit doc phét ra tit
cac hoat dong san xudt va giao thong hodc phat thai héa
hoc ngau nhién tap trung theo hudng gid; Co vai tro rat
quan trong phuc vu cac co quan quan ly CLKK xung
quanh, vi c6 thé biét dugc ngudn goc phat thai va vi tri
phét thai cac chat ONKK; Phuc vu ting phé va x4c dinh
h4u qua clia cic sy c6 phét tan cac chat doc, ONKK dén
khu vyc xung quanh (vi du cac vu né c¢6 lién quan dén
chat doc hai, ching han nhu hoa chét hodc cic hat nhan
phéng xa). Ban d6 lan truyén céc chdt ONKK c6 thé
cung cap mot thong tin ctia vi tri khu vuc bi anh hudng,
ndéng dé moi truong xung quanh va dugce sti dung trong
cac tinh huéng d€ so tan ngudi dan, hodc tru 4n tai chd
theo diéu kién khi tugng.

2. N§i dung va phuong phap

Hinh 1 la mo6 ta phuong phap xay dung CAP theo
CASC, btic (7).

- Budc 1: Phat thao 19 trinh (Road map) xay dung
CAP cho TP.

- Budc 2: X4c dinh tAm nhin va muc tiéu cho TP.

Viéc xac dinh tam nhin va quy mo6 ctia TP phu thudc
rat nhiéu vao y kién cua Lanh dao TP, cac chuyén gia
trong nganh. D€ thuc hién dugc muc tiéu nay can t6
chtic hoi thao dé€ cho UBND TP cling cac S, ban, nganh
gop vy xay dung tdm nhin va muc tiéu.

- Budc 3: Thu thap di liéu phat thai va CLKK (air
emission inventory and air quality data).

Nguon s6 liéu phat thai tii hoat dong giao thong,
ngudn diém, nguodn dién cho toan TP. Sau d6 tién hanh
tinh todn phat thai cho tiing nguén. Muc tiéu la dé xac
dinh nguyén nhan gay ONKK ctia TP.

Viéc thu théap dii liéu vé€ CLKK TP dya trén cac tram
quan tric hién c6 tai TP va tli cac bdo cao khoa hoc, hoi
nghi c6 lién quan. Muyc tiéu 1a dé xem muic d6 ONKK
cta TP.

- Budc 4: Banh gia hién trang va van dé quy hoach
phat trién giao thong, quy hoach phat trién KT-XH TP.

Giao thong chinh la mot trong nhiing nguon thai
chinh gay ONKK cho TP (8). Chinh vi vay, viéc x4c
dinh hién trang va van dé quy hoach giao thong dong
vai tro rét 16n trong viéc cung cip cai nhin t6ng quan
vé giao thong cta TP, gép phén vao viéc xay dung ké
hoach quan ly CLKK. Thuc hién ndi dung nay can thu
thap cdc thong tin tit S§ GTVT clung cac ban, nganh c6
lién quan vé hién trang, nhiing van dé con ton tai déi
v6i giao thong ctia TP...

- Budc 5: Gom 3 noéi dung nghién ctiu khoa hoc
chinh:



A Hinh 1. S0 d6 xay dung CAP

M6 phéng lan truyén ONKK: Muc tiéu 1a danh gia
tong thé CLKK ctia TP vi s6 liéu quan tric mot s6 diém
va mét s6 gio chua du d€ danh gia CLKK theo QCVN
05:2013/BTNMT (goi la QCVN 05:2013). Khi md
phong thi dung m6 hinh quang héa héa hoc moé phong
cho nhiéu chit nhu NO,, SO,, CO, NMVOC, O,, CH,.
Trong s6 cdc chit trén thi O, la mot chat thu cdp va rét
khé mo phong. Vi vy, nghién ctiu m6 phong ONKK
tdp trung sdu vé nghién cdu thém ché d¢ 6 nhiém O,
cua TP, day la phan ting phi tuyén tinh. Xac dinh khu
viic nao O, nhay véi NO_va khu vic nao ctia TP O,
nhay vé6i VOC.

Bang 1. Nguyén nhan gay ra ONKK cho tiing chit

TRAO POI - THAO LUAN

Phan vung xa thai: Muc tiéu la tin}l toan va mo
phong kha ning chiu tai cta tiing chdt ONKK tai khu
vuc TP. HCM, quén nao con kha nang tiép nhéan khi
thai, quan nao phai giam, phuc vu quy hoach phat trién
cong nghiép, do thi hoa...

Danh gia tdc dong ONKK dén stic khde: Muc tiéu
1a chi ra con s6 cu thé chat 6 nhiém A gy tit vong bao
nhiéu ca tai TP, chit nao nguy hiém nhét d€ dua ra cac
giai phap phu hop.

- Buéc 6: Xay dung CAP tinh/TP.

- Budc 7: Thyc hién va theo déi cling nhu diéu chinh
CAP tinh/TP theo tling giai doan.

3. Két qua va thao luan

3.1. Nguyén nhan giy ONKK TP. HCM

Két qud xéc dinh nguyén nhan gay ONKK TP.
HCM thong qua két qua EI bang su két hgp phuong
phap bottom-up va top-down (Bang et al, 2019). Két
qua chi ra riang, hoat ddng giao thong chiém phat thai
cao nhét hau hét cho cic chit 6 nhiém, cu thé hoat
dong giao thong chiém 99,0% trong tong phat thai CO
ctia toan TP. HCM, NMVOC 93,0%, NO_ 93,0%, SO,
76,0%, bui tong 46,0% va CH, 64,0%. Hoat dong cong
nghiép chiém 23,7% trong tong phat thai SO, ctia toan
TP. HCM, bui 20,0%, NO_ 5,3%, NMVOC 1,0%, CH,
1,0% va CO 1,0%. Nguon dién (khong tinh nguon sinh
hoc) chiém 33,5% trong téng phat thai bui ctia toan TP,
con cac chat khac thi hdu nhu nguén dién chiém khong
dang ké. Nguon sinh hoc phat thai 32,0% tong phat thai
CH,, 1,0% NMVOC cua toan TP (Bang 1).

Nhin chung, nguén giao thong la nguon chinh phat
thdi ra PM, , (44,8%), ngudn cong nghiép ding thi hai
khi déng gép 33,6% va nguon dién dong gop 22,6%. Két
qua nay cting kha tuong dong khi so sanh véi nghién

NO, CO

Khi thai mo td, xe may 29,0% Khi thai mo t6, xe may 90,0%

Khi thai xe hoi 22,3% Khi thai xe hoi 5.7%

Bén cang 11,5% Xe tai nhe 2.6%

Xe tai nhe 11,0%

Xe tai ndng 9,0%

NMVOC Bui (TSP)

Khi thdi mo td, xe may 65,4% Phat thai tit khi thai xe md td, xe mdy va 37,7%
ti mét duong khi xe chay

Xe hoi 13,1% Ho gia dinh 11,4%

Ngudn sinh hoc 6,0% Cong trinh xay dung 9,0%

Xe tai nhe 5,5% Vit liéu xay dung 7,8%

Xe buyt va xe tai ndng 4,4% Sét thép, co khi 6,0%
Bén cang 5,0%
Dét may 4.0%
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SO, PM,
Khi thai mo t6, xe may 39,5% Khi thai mo t6, xe may 18,3%
Bén cang 15,0% Tl mat duong khi xe chay 14,0%
Xe hoi 10,7% Nguén ho gia dinh 13,8%
Dét may 6,2% Dét may 13,3%
Thyc phdm, sit thép co khi 3,0% Cang bién 7,3%
Phat dién 2,7% Nha hang - quan an 6,8%
Thuc phdm 6,4%

ctiu ctia Cohen va cong su (2010) (9) khi nhém nghién
ctiu nay bdo cdo nguon chinh sinh ra byi PM,, tai Ha
N¢i tif nam 2001-2008 1a nguon giao thong (40,0%) con
ngudn cong nghiép dong gop khoang 36,0% méc du hai
nghién ctiu nay st dung hai cach ti€p cdn khac nhau tai
hai TP khac nhau.

3.2. Phan viing xd thdi khi thdi TP. HCM

Hién nay CLKK TP. HCM da bi 6 nhiém cht yéu la
TSP, PM, , va mot s6 thoi di€m bi 6 nhiém 6z6n (O,),
NO,. Tuy nhién, chua biét khu vuc nao cia TP. HCM
hét kha ning tiép nhén xa thai khi thai va khu vuc nao
con kha nang ti€p nhan khi thai vi vdn dé phan viing xa
thai khi thai khong nhiing phu thudc vao lugng phat
thai ma con phu thudc rit nhiéu vao kha nang tu lam
sach ctia khi quyén nhu phan ting hda hoc, sa lang kho,
sa ling u6t va nhit 1a cac yéu t6 khi tugng nhu hudng
gid, toc do gié va mot s6 yéu t6 khac. Muc tiéu 1a tinh
toan va mo6 phong kha ning chiu tai cta tling chat
ONKK tai khu vic TP. HCM, quén nio con kha ning
tiép nhan khi thai, quan nao phai giam, phuc vu quy
hoach phat trién cong nghiép, do thi héa.

Hé mo hinh TAPM-CTM ctia Uc da dugc ing dung
dé€ mo phong 8760 git trong ndm 2017, da tinh dén tat
ca diéu kién khi tugng xay ra xuyén sudt cac mua, thoi
diém trong nam (Bang et al, 2020). Két qua budc dau
phan vung xa thai khi thai cho thay, TP. HCM con cé
thé tiép nhan khodng 51,0% tai lugng SO, (tuong duong
khodng 150 tin SO,/ndm cho khu viic trung tdm va tii
545 tan SO,/nam cho cic khu viic ngoai thanh). D6i vé6i
mot s6 khu vuc trung tam, TP khong con kha nang tiép
nhan khi thai déi véi CO, NO_va dé€ dam bao néng do
cac chat ludn dat QCVN thi TP. HCM cén phai c6 ké
hoach giam dén 58,0% lugng phat thai khi thai hién nay
déi véi CO va NO, (tiong duong khoang 8.000 tin CO/
nam va 86 tdin NO /ndm). Khu vuc phia Tay TP nhu
quén Binh Chanh va Binh Tén tuy c6 tai lugng phat
thai thdp hon khu vuc trung tim, nhung van can dugc
han ché phat trién va d6 thi héa thém, trong khi khu
vuc phia Péng nhu quén 9 lai ¢ kha ning nhén thém
phat thai béi anh hudng cta cac yéu t6 khi tugng. Khu
vic Can Gid la noi c6 ndong do 6 nhiém thap nhat ciing
nhu c6 kha nang ti€p nhén lugng khi thai cao nhit, tuy
nhién, khu vuc nay la noi du tri sinh quyén ctia TP néi
riéng va quéc gia néi chung nén cin dugc gitt nguyén
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hién trang va khong phat trién thém d6 thi héa va cong
nghiép. Nghién ctiu phan viing xa thai 1a nghién ctu
budc dau nén chi phan vung cho 3 chat CO, SO,, NO,,
con cic chat khac nhu PM, , chua thuc hién.

3.3. Ddnh gid tdc dong ctia ONKK lén stic khée
nguoi dan

Dé danh gid tac dong ONKK lén stic khde ngudi
dan TP. HCM, nghién ctiu cia Khué va cdng su (11)
da st dung hé mo6 hinh TAPM-CTM mo phong noéng
d¢ trung binh ndm cta PM,, NO, va SO, dugc thuc
hién délam dau vao cho tinh toan tac dong téi stic khoe
ctia ONKK t6i ca ba bénh: Tim-phdi, IHD (Bénh thiéu
mau tim cuc bd (ischemic heart disease)) va ung thu
phdi. Nghién ctiu trén da st dung bo s6 liéu vé stic khoe
cua nguoi dan TP. HCM dugc thu thap ti hé thong luu
trii stic khoe A6. Day la bo di liéu dugce xay dung tu
ndm 1992 vé viéc ghi nhan nguyén nhén tl vong tii cap
phuong, xa. Sau d9, dii liéu nay dugc tong hgp, dua 1én
cdp dia phuong va Trung uong.

Két qua tdng hgp vé tac dong ONKK t6i ca ba bénh:
Tim-ph6i, IHD va ung thu phéi dugc trinh bay trong
Bang 2. Két qua nay cho thdy anh hudéng 16n cta bui
PM, . t6i stic khoe cong dong khi chiém t6i 81,45% tong
s0 ca tli vong dugc gay ra bdi ca ba tic nhin 6 nhiém
(PM,,, SO,, NO,). Ding thti hai 1a NO, véi ty 1¢ gay tu
vong la 12,25% va cudi cung la SO, véi ty 1¢ 1a 6,30%.
Két qua nay mot lan nita khing dinh lai nhan dinh “O
nhiém PM, , c6 tdc dong dén stc khde ngay ca 6 nong do
rat thap, vi vay khong c6 ngudng nao dugc coi la khong

2 »

thiét hai t6i stic khoe” ctia t6 chitc WHO (12).

Béng 2. S6 ngusi tii vong do ONKK trong nim 2017

Chit 6 nhiém | Ungthu | Tim - IHD Tdng
phdi phdi cdng
PM, 64 715 357 | 1136
802 3 43 43 89
NOz 6 83 83 172
Téng gay ra 73 841 483 1.397
béi ca ba tac
nhéin 6 nhiém

Nguon: (11)



Do d4, cac gi6éi han huéng dan caa WHO 2005
nhim dat dugc néng do PM thép nhét c6 thé (12).

3.4. Xay dung ké hoach khéng khi sach cho TP.
HCM

Nhu da trinh bay & phan phuong phap, moét trong
nhiing noi dung quan trong khi xdy dung CAP la
danh gia hién trang va vin dé quy hoach phat trién
giao thong, quy hoach phat trién KT-XH TP dé tich
hop tit ci céc gidi phdp lién quan ONKK tii cac ké
hoach, quy hoach khac vao CAP nay. Sau khi ra soat
va danh gia tong hop tit ca cdc tai liéu lién quan nhu
sau:

- Quy hoach phat trién KT-XH dén nam 2020 va
tAm nhin sau ndm 2020 cua TP. HCM (13).

- Quy hoach phat trién giao théng van tai TP.
HCM dén nam 2020 va tAm nhin sau nam 2020 (14).

- Bdo cdo hién trang moéi truéng 5 ndm 2011-2015
cua TP. HCM va cac bao cdo hién trang moi truong
ctua TP. HCM céc nam 2016, 2017, 2018, 2019.

- K& hoach trién khai thuc hién Nghi quyét Dai
hoi bang by TP. HCM lan tht X vé Chuong trinh
gidam 6 nhiém giai doan 2016-2020 va phan cong
nhiém vu cho cac phong ban, don vi truc thu¢c S&
TN&MT. Cu thé, trong giai doan trén phai giam
70,0% ONKK do hoat dong GTVT va 90,0% khi thai
cong nghiép xt ly dat quy chuin moi trudng.

- Két qua EIL

- Két qua mo6 phong lan truyén ONKK.

- Két qua phéan vung xa thai khi thai.

- Két qua danh gia tic dong ctia ONKK Ién stic
khoe.

- Tham khéo cdc dy an lién quan moi trudng va
khong khi dang va sdp thuc hién tai TP...

Sau khi nghién ctiu, danh gia va ra soat cac di
liéu, ké hoach, quy dinh... lién quan dén ONKK TP.
HCM va Trung uong, nghién ctiu nay da tién hanh
xay dung 13 giai phap khong khi sach cho TP. HCM
giai doan 2020-2025 va mot s6 khuyén nghi trong
Bang 3. C6 thé noi, thong tin quan trong nhét d€ xay
dung CAP 1a Bang 1 vé nguyén nhin gay ra ONKK
cho tling chat. Tap trung xay dung cac gidi phap dé
giam thiéu phat thai khi thai do cac ngudn chinh gay
ra, vi ngudn giao thong xe gdn mdy la ngudén chinh
nén 2 giai phap tap trunglién quan kiém soat khi thai
xe gan may. Khi xay dung cac gidi phap giam thiéu
phai hiéu ré ban chit ONKK TP. HCM la khu vuc
nao 6 nhiém ning, khu vuc nao con tiép nhéan khi
thai va ché do O, bi 6 nhiém do cac chit so cdp NO,
hay NMVOC, thong tin nay tu két qua mo6 phong
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ONKK va phan vlung xa thai. Ngoai ra, két qua danh
gid tic dong ONKK lén stic khde cho thdy, nguén
phat thai bui PM, | gay chét nguoi rdt quan trong va
PM, , chiém t6i 81,45% t6ng s6 ca tli vong dugc gay
ra bdi ca ba tac nhan 6 nhiém (PM, ,, SO, NO,), nén
cdc giai phdp trén tap trung vao ki€m soit PM, .

Sau khi xay dung 13 giai phap kiém soat ONKK
cho giai doan 2019-2024 trong Bang 3, phuong phap
phan tich da tiéu chi (MCA) va phuong phap chuyén
gia dugc sti dung d€ nghién ctu tién hanh danh gia
va lya chon duy an uu tién, theo do, nguyén tac st
dung phuong phap nay la phuong phap cho diém cac
tiéu chi dua ra. Viéc cho diém cdc tiéu chi dugc quy
dinh nhu sau:

Thoi gian: 3 diém c6 thé 4p dung ngay; 2 diém
can d4u tu thoi gian; 1 diém doi hoi nhiéu thoi gian
dé thuc hién.

Kinh té: 3 diém h4u nhu khong tén kinh phi; 2
diém cén c6 ngudn kinh phi hé trg; 1 diém 1a doi hoi
phai dau tu véi kinh phi 16n.

Nhén lyc: 3 diém khong doi hoi trinh dé; 2 diém
can ngudi ¢o trinh do, dugc dao tao; 1 diém doi hoi
nhén luc ¢6 trinh d6 cao.

bé xay dung CAP cho dia phuong mot cach
day du va c6 co sé khoa hoc nhu trén can rat nhiéu
thong tin dau vao lam co s khoa hoc d€ dua ra cac
giai phap hiéu qua va tranh sai s6t, mot trong cac
thong tin quan trong nhat 1a EI. Tuy nhién, van dé
nay dang gdp kho khédn cho dia phuong do chua c6
huéng dan ctia Trung uong vé EI ciing nhu b hé s6
phat thai d€ EI nén cac dia phuong con lung tiung. Vi
vay, trudc mat dé thuc hién té6t CAP & quy mo dia
phuong thi cdn cong bo hudng dan ctia Trung uong
vé EI cling nhu bd hé s6 phat thai d€ EI. Cac thong
tin khac nhu phan ving xa thai va tinh tac dong stic
khoe néu chua du nguén luc c¢6 thé danh gia so bo
dya trén néng do cic chat ONKK tif két qua quan
trac CLKK cuta dia phuong.

Cac giai phap cua CAP tap trung vao cac ngudn
giao thong, diém va nguoén dién, c6 ndi dung chi
tiét phai thuc hién cho tling giai phap. Hiéu qua cua
giai phap, tén co quan chu tri thuc hién giai phap
va co quan phéi hgp, thoi gian thuc hién, kinh phi
thuc hién tiing gidi phap... Trong khuén khé bai
viét, chung toi chi trinh bay tén cac giai phap sau:
Kiém tra khi thai dot xuit xe co gi6i dang luu hanh;
Kiém tra khi thai xe gdin mdy dang luu hanh; Thuc
hién thi diém Du 4n cdi thién giao thong cong cong;
banh gia, thiét ké va thuc hién du én thit nghiém Hé
thong chia sé xe dap; Diéu tra, ra soat thong ké so6
lugng xe may da qua st dung, xe mo t0, xe gdn may
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ba banh, bén banh van tai hanh khach va hang hoa,
tién t6i xac dinh xe khong dam bao chat lugng an
toan ky thuat va ngung hoat dong cac loai phuong
tién nay; Chuyén do6i nhién liéu st dung cho cac hoat
doéng ndu an/dan sinh va cung cdp bép sach: du an
trung han, 2022; Panh gid tong thé hoat dong dat
nhién liéu st dung 1o hoi trong cong nghiép, dé xuat
giai phdp giam thiéu ONKK trong hoat dong cong
nghiép; Tdng cudng trang thi€t bi cho thanh tra va
kiém soat ONKK & S TN&MT va tiép tuc kiém tra
giam sat cac nha may tuén tha quy dinh vé xa thai
khi thdi; Nang cao nhan thic cong dong vé ONKK;
Dbau tu hé théng quan trac CLKK tu dong TP. HCM
9 tram; Pau tu phong thi nghiém quan tric ONKK;
Cép nhat va cai thién cong tac Kiém ké cic nguén
phat thai; Nghién ctiu va xay dung ban d6 phan viing
tiép nhén khi thai cho TP. HCM.

4. Két luan va kién nghi

Bai viét trinh bay phuong phép tiép cin day du dé
xay dung mot bang ké hoach khong khi sach cho quy
mo tinh, thanh. Phuong phap nay c6 thé ap dung dé
xdy dung CAP cho mot tinh/thanh trong diéu kién
Viét Nam. Nghién ctu ciing da t6ng két cac phuong
phap EI, cac phuong phap phan vung xa thai va
phuong phap uéc lugng tic dong caia ONKK lén stc
khoe, phu hgp véi diéu kién cac TP/tinh thuoc cac
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METHODOLOGY FOR DEVELOP LOCAL AIR QUALITY
MANAGEMENT PLAN IN THE CURRENT CONDITION

Ho Quoc Bang*, Vu Hoang Ngoc Khue
Nguyen Thoai Tam, Nguyen Thi Thuy Hang, Le Thi Vinh Huong
Air pollution and Climate change Research Center

Institute for Envirionment and Resources - Vietnam National University, Ho Chi Minh City

ABSTRACT

Vietnam's urban areas witnessed a rapid increase in economic and urbanization growth rate. These bring
adverse impacts to the environment, especially to the atmosphere and to human health. Hence, it needs to
develop an effective air quality management plan (or called Clean air action plan (CAP)). The objective of
this study including suggesting guidance for the development of CAP using the basic of science and the result
of previous emission inventory (EI); conducting the air emissions loading and estimate the impact of air
pollution to the citizen, and after that apply this method to build the CAP for Ho Chi Minh City. This study
learns the CAP construction approach from the Clean Air for Smaller Cities Project (CASC) developed by
German scientists. According to this approach, Ho Chi Minh City needs to implement detailed EI integrated
the bottom-up and top-down method and conduct for air quality maps and air emissions-loading capacity
then using air dispersion models system called TAPM-CTM . To estimate the health impact assessment, the
method of BENMAP model was adopted. The results show that transportation (line sources) accounted for
the large proportions of CO, NMVOC, NO,, SO,, TSP, CH,, and PM,, with 99,0%, 97,0%, 93,0%, 78,0%,
76,0%, 64,0% va 45,0%, respectively. The air loading capacity maps demonstrated that the central area of
the city is being overloaded and can not receive more sources of emissions of CO and NO,. And PM, , was
identified as the main substance that gives a strong impact on human health which is responsible for 81,45%
of the total mortality caused by air pollution (related to PM, , SO,, NO,). Finally, CAP was proposed with 13
measures and 01 suggestions in the period of 2020-2025. This is the first fully integrated study in Vietnam,
bringing the fully-deep insight, supporting the authorities and agencies to issue plans and actions to mitigate
the emissions, protecting people’s health and air quality, towards sustainable development.

Key words: Emission inventory, air emission loading capaity, air quality modeling, air quality management
plan, Ho Chi Minh City.
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DE XUAT BIEN PHAP NHAM GIAM THIEU CAC TAC DONG
TIEU CUC DO HOAT DONG GIAO THONG DEN MOI TRUONG

PO THI

Nguyén Phuong Ngoc'!

TOM TAT

dung, quy hoach do thi.

Bai bao phan tich cac anh hudng tiéu cuc do qua trinh vin hanh hé thong giao thong véan tai (GTVT) dén
hoat dong doi séng va stic khoe ctia dan cu tai cac thanh phd (TP) 16n. Can nhin manh rang, cic tic dong ctia
viéc 6 nhiém khong khi (ONKK) do hoat dong GTVT gay nén c6 lién quan khé nhiéu dén ty 1é¢ mic cic bénh
ho hdp cta dan cu trong khu vuc bi dnh hudng. Do do, can thiét xay dung phuong an quy hoach t6i uu nham
loai trii cdc truong hgp ONKK nguy hiém tai cdc tuyén phé d6 thi. Thuc té cho thdy, viéc xdy dung cic tuyén
duong lién tinh nam trong khu vuc ngoai thanh, quy hoach cac khu vuc cdm phuong tién va tuyén phé di bo
da mang lai hiéu qua tich cuc trong viéc giam thiéu muic d6 6 nhiém trong d6 thi.

Tw khéa: ONKK, ché do thong gi6 (suc khi), giao thong duong bo, dudng do thi, van téc gié, cong trinh xdy

Nhdn bai: 2/3/2021; Svia chiia: 17/3/2021; Duyét dang: 22/3/2021.

1. Datvin dé

Céc nghién ctiu hién nay cho thdy, hang nam cé
hang triéu dan cu & nhiéu TP I6n mac cac bénh lién
quan do tac dong tiéu cuc cta hién tugng ONKK va 6
nhiém tiéng on ti hoat dong GTVT trong khu vuc do
thi.

Céc bién phap nham giam thiéu tiéng 6n & khu vuc
phtic hgp giao thong va dudng bo tai cac TP 16n doi
v6i dan cu sinh s6ng gan dudng cao téc, dudng sit bao
gom:

- Gia tang khoang cach gitta nguon phat tiéng 6n va
doi tugng dugc bao vé;

- Phan vung phat trién d6 thi hgp ly - tang s6 lugng
tdng clia cac toa nha dan cu, bo tri nha dan ndm siu vao
cac khu do thi;

- Bo tri khong gian xanh ven duong giao thong;

- Lap ddt cac tdm chdn tuong cach am.

Vat thé€ dung lam chan tudng cach 4m c6 thé su
dung céc loai sau:

- Cac yéu t6 dia hinh nhén tao va tu nhién (déat dao,
dat dap, doi...);

- Cdc toa nha, ma cac phong st dung trong dé cho
phép muiic am thanh 16n hon 50 dBA;

!Khoa Xay dung, Trudng Dai hoc Kién triic Da Nang
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- Céc toa nha dan cu ¢ cac bién phap cach am, dugc
ldp ddt nam bao quanh céu tric bén ngoai toa nha;

- Céc toa nha dan cu, ma trong do6 c6 ctia s6 cta
phong tién ich nam vé phia huéng ngudn tiéng 6n
(Phong tién ich la phong dugc thiét ké d€ dap ting nhu
cau gia dinh nhu nha bép, nha vé sinh, phong tim, nha
kho...).

Két qua diéu tra cho thdy, ty 1é bénh ly ctia dan cu
do thi song tai cac khu vuc tiép giap véi dudng pho
chinh cao hon so véi dan cu song tai cac khu vuc khac.
Diéu nay cang khing dinh thém vé sy khong phu hop
trong cac chi s6 chat lugng méi truong tai khu vuc dan
cu sinh séng, d6 1a cic yéu t6 vé ONKK va tiéng on.
Vién dé cip bach nhit hién nay la xay dung cic bién
phdp nham cai thién chit lugng moi truong tai khu vuc
do thi.

Nong d¢ trung binh ctia cdc chit 6 nhiém tai TP.
Ha Noi va TP. HCM ludn 16n hon so véi khu vic ndng
thon va ¢ khu vuc trung tam ctua TP, ham lugng cta
chiing cao hon so véi cac viing ngoai 6 tii 15-30%. Theo
cac s0 liéu thong ké, mic do 6 nhiém tai cac TP 16n &
Ha Noi thuong xuyén & mtc xdu, rat xdu, dic biét vao
nhiing ngay suong mu day ddc va mua dong [1]. Theo
PGS.TS. Vi Vén Gidp, Phé Giam doc Trung tim Ho
hép, Bénh vién Bach Mai cho biét, c6 su lién quan gitia



ty 1é vé tan sudt nhap vién ctia bénh ho hip & tré em véi
nhiing dgt ONKK cao diém. Trong nhiing dot ONKK
nay, tan suit nhap vién ting lén dang ké [2].

Ngoai ra, tai TP. Saint Peterburg (Lién bang Nga),
cac nha nghién ctiu da khao sat ty 1é mac bénh ctia tré
em sinh séng tai cung mot tuyén phé cho thiy két qua
vé su khong dong déu cua chi s6 mac bénh d6i véi tré
em song tai cac day nha chan va Ié. Ly do cho su khac
biét nay la s6 tré em song tai cac day nhalé ¢ vi tri nam
theo hudng gié chinh ctia luong khong khi, do do ty 1é
mac bénh ctia tré em tai ddy nho hon so véi tré em séng
tai cac day nha chén [6].

2.Y nghia ctia viéc tao nén ché do thong gi6 trong
viéc giam thi€éu mic do ONKK tai khong gian do thi

Céc nghién ctiu cho thay, gié dugc tao ra do su hinh
thanh cac dong xody tuan hoan trong khong gian ctia
duong pho, mang theo cac chdt 6 nhiém tit long dudng
dén mat tién cla cac toa nha [6]. Hon niia, cac xody
nho sé xudt hién & cac biic tudng chan gié ctia day nha
don gi6 [3].

Su luu thong khong khi & trong cac khu vuc duong
phé dang “hém nui” dan dén su gia ting ndng do khi
thai 6 nhiém gin cdc toa nha & phia don gid, vi dong
x0dy 16n nhat mang hau hét cac chat 6 nhiém tii nguén
thai va dong tht hai giti chung & tang thap hon cta toa
nha.

Viéc theo doi ndng dd 6 nhiém theo chiéu cao cua
dia hinh cho thdy, khu vuc chju tdc dong 6 nhiém chinh
cta khi thai phuong tién van tai la ting 1-3 va it hon la
ti tang 4, do d6 ty 1é mac cac bénh ho hdp & tré em séng
ti tdng 4 tré xudng cao hon céc tang khac.

Dbé giam thiéu tac dong tiéu cuc dén stic khoe cta
cong dong dan cu song gan tuyén dudng pho trong do
thi, can ap dung cac phuong phap tiép can téng hgp dé
danh gia chat lugng moi trudng séng, c6 tinh dén cac
yéu t6 anh hudng chinh dén moi truong xung quanh.
Dbong thaoi, quan trong can phai xac dinh cac nguén luc
6 san nham giam tac dong tiéu cuc ctia hoat dong giao
thong dudng bo dén moi trudng séng bang cic bién
phap ky thuat trong viéc quy hoach do thi.

Thuc té€ cho thdy, trong qua trinh lap d6 an quy
hoach khu dan cu ¢6 tinh dén cac yéu t6 an toan moi
trudng, trudc hét can dua ra danh gia cac tac dong
mdi trudng va du kién miic d6 ONKK [7]. Trong viéc
danh gia tong thé nay ton tai moi quan hé chic ning
gitia cac yéu t0, la chét lugng thong gié ctia khong
gian dudng pho phai ddm bao tit quan diém cam nhén
nhiét ctia con ngudi va viéc tuan tha yéu t6 mic do
ONKK khéng vigt qui néng do gidi han.

Nghién ctiu chi ra, chi s6 quan trong nhat dac trung
cho su anh hudng ctia cac toa nha doéi véi su bién dang
ctia gid va su luu thong cac tap chat trong khu vic “hém
nui’, la ty s6 gitia chiéu cao ctia cac tdoa nha & cac day
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doi dién H va khoang cach gitia ching doc theo mdt
quay ra duong B [3]. Cac chi s6 kich thudc hinh hoc
nay c6 anh hudng dén néng d6 chét 6 nhiém CO trong
khong khi ctua khu vic duong phdé. Day la chat doc hai
nhat chia trong khi thai, chiém ty trong 16n nhat trong
tong s6 lugng khi thai phat ra, dugc udc tinh bang ty s6
tuong quan r trong khoang 0,6-0,7, tuong ting v6i anh
huéng cta téc do gio (r = 0,7 - 0,8) va cuong do giao
thong (r = 0,85 - 0,9) [9].

Cong thtic tinh toan sy phu thudc cia ndong do CO
ban dau vao téc do (vén tdc) gié thu dugc trén co s6
khao sat thuc dia tai dudng phé chinh [8] dugc thé hién
qua cong thiic sau:

q, =Ae ", (1)

Trong dé: q, vau_- nong do CO trong khong khi va
van téc gi6 trén mép duong & do cao 1,5 m (mg/m’);
e - logarit; A va a la hé s6 ddc trung cho gia tri nong do
CO cyc dai 6 trang thdi tinh, khi u = 0.

Gia tri ctia hé s6 a theo cip s6 nhan dugc tinh doi
v6i tiing loai dudng giao thong: Pudng trong do thi
vao mua he la 0,453 va 0,430 cho muia dong. Doi véi
duong qudc 10 va cao tdc, khu vuc ¢6 luu lugng xe tai
va phuong tién cong cong di chuyén tuong ting 1an lugt
la 0,437 va 0,418. Budng cong hoi quy dugc bi€u dién
trong Hinh 1.

A Hinh 1. Biéu do thé hién su phu thudc ctia ndng dé ban ddau
ctia CO trong khong khi vao van toc gio trén dudng giao thong:
1,4 - dudng trong thanh phé; 2 - dudng qudc 19, chii yéu xe tdi
chay; 3 - dudng quéc 16 chii yéu la xe con va phuiong tién cong
cong. A - mua hé; B - mua dong [8].

Nghién ctiu thuc nghiém cho thdy, nong d¢ ban dau
khi nito dioxit (NO,) cling giam déng ké khi van t6c gi6
nam trong khoang 0-2,5 m/s v6i mat d6 phuong tién
nam trong khoang 103 xe/gid, chat khi oxi hda ciing
thay d6i véi téc do gié nam trong pham vi ti 0-3 m/s
v6i mat do phuong tién la 102 xe/gid. Ngoai ra, con
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quan sat thdy nong d¢ nhat dinh ctia khi hydrocacbon
trong ham lugng cac khi thai nay [6].

biéu nay cho phép khang dinh rang, trong qua
trinh hoa tron vao khong khi, cac chét khi thai riéng 1é
da mit di dong nang cta chung, do qua trinh khuyéch
tan khién cho viéc can bang mat do va khéi lugng riéng
gitia hon hgp khi thai va khong khi dién ra nhanh
chong.

biéu nay cang dugc thé hién ré & Hinh 2, ta thdy
cac dudng cong veé su sut giam nong do CO va nito oxit
(NO+NO,) trong diéu kién mo hinh hoéa sy phat tin
khi thai trong mét khu vic mé.

A Hinh 2. Sy phu thudc néng do ban ddu khi thdi CO (1) va
NO+NO, (2) trong khong khi vao van toc gié trong diéu kién
mo phong [6]

Dé nghién ctu, ngudi ta st dung moét dudng 6ng
thiét ké dac biét, dugc két nodi véi Ong xa ctia dong co
6 t6. Ong thai dugc mod phong cting huéng theo ludng
giao thong trén dudng, cac khi thai dugc thoat ra lién
tuc va theo chiéu ngang tit nhiing 16 nho nam doc bén
suon cua 6ng thai. Viéc nay da loai bd dugc su anh
hudng cta van téc ban dau va huéng phat thai theo
vecto van toc ctia dong khi tai diém xac dinh nong do
ban dau cua chat dugc nghién ctiu.

Do do, c6 thé coi moé hinh thé hién sy phu thuc
gitia ndng do 6 nhiém khi thai CO vao miic d6 thong
gio (t6c do gid) dai dién cho toan bo hon hgp khi thai
do cac ludng giao thong thai ra.

Tu d6 thi & Hinh 1 cho thay, véi toc do gi6 16n hon
3 m/s, muc d6 ONKK trén cac khu vuc dugc quan sat
giam dang ké (3-5 lan) va dat dén muc t6i thiéu. Diéu
nay phu hgp véi cac két qua thu dugc khi khao sat &
cac giao 19, noi ghi nhan nong d6 cac chat 6 nhiém vugt
qué 2-3 lan néng d6 6 nhiém cho phép, véi téc do gio
trén 3 m/s nong do 6 nhiém giam xudéng dang ké. Noi
cach khac, khi ché d6 thong gi6 cé véan téc trén 3 m/s
sé 1am gidm miic 49 ONKK va cin bing mat do, khéi
lugng riéng gitia hon hgp khi thai va khong khi.

Thuc t€ quan sat tai mot s6 TP 16n & Lién bang Nga
cho thdy, nong d6 6 nhiém cho phép ctia cac khi thai
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(CO, NO,, C H ) c6 thé dat gia tri 40-70% trén téng
chiéu dai cac duong phé chinh [10] trong pham vi t6c
do gi6é 3-4 m/s; tuong ting véi diéu kién thoi tiét thoai
mai va dé chju dé€ con ngudi hoat dong ngoai trdi.
Viéc nghién ctiu cac muc tiéu quy hoach va cong
tac phat trién d6 thi dong gop vai tro quan trong trong
viéc phat trién do thi bén viing. Hién nay, cac du an quy
hoach it quan tdm dén tiéu chuin vé sinh moi trudng
khong khi. Vi vdy, dé xdy dung dugc mot phuong an
thiét ké t6i uu, pht hgp véi cac tiéu chudn moi trudng
can thiét phai dam bao phlidng trinh co ban sau [10]:
C . =Ae 7 (2

max j
Trong do:
C - nong do t6i da cho phép thanh phan riéng 1é

maxj

cuia khi thai;

UCi - van tdc gi6 (m/s), cung cdp su pha loang cua
cac thanh phan trong khong khi dén nong do cho phép
trén 1 doan dudng.

Két qua chia (1) cho (2) va logarit, ta thu dugc
phuong trinh sau:

LI

max j

u. —uy,=—1In
! a
Trong do:
u, - van téc gié trén dudng pho theo phuong én
thiét ké quy hoach sé dugc diéu chinh (m/s);

C

maxj
khi (tinh theo 1 don vi C_ ) vé6i cac thong s6 vé Iuu
lugng giao thong trén dudng phd.

V¢ trai ctia phuong trinh (3) phan anh sy thiéu hut
khi hodc van toc gié Au = (u - u), cin thiét dé dua
dung trong ctia cac thanh phan trong khong khi xung
quanh dat tiéu chuén vé sinh bang cach thay ddi cac
quyét dinh quy hoach.

Nghién ctiu ctia Balakin V.V. da chi ra sy phu thudc
vé thong s6 H/B va chu vi mat do xay dung c6 anh
huéng dén ndng do khi thai va van toc gi6 véi huéng
chinh ctia n6 déi véi truc dudng phé [9], c6 thé khang
dinh ring, viéc ddm bado noéng do 6 nhiém & muc cho
phép trén cac tuyén pho chinh trong cong tac du bao c6
thé x4y dung dua trén cac bién phap ky thuat d€ duy tri
ché do thong khi (suc khi) t6i uu ctia khong gian duong
pho. Phuong thtic thong gié nay dugc xay dung dua
trén viéc bo tri va lya chon vi tri clia tuyén dudng theo
hudng gio6 tu nhién chinh, s6 tang ctia toa nha va cac ky
thudt trong cong tac quy hoach khu dan cu.

Tai tiing khu vuc c6 dic diém dia ly riéng, trong qua
trinh phat trién cac khu dan cu, hé thng duong giao
thong, can tinh toan dén yéu t6 thong khi d€ dam bao
gidm thiéu t6i da cic tac dong tiéu cuc do viec ONKK
do khi thai ctia cdc phuong tién giao thong co gidi.



O nhiing khu vyc dia ly, noi ¢6 gié manh chiém uu
thé, dan dén hién tugng mat nhiét co thé cua dan cu
song tai d6 va anh hudng dén stic khoe cua ho, thi viéc
bao vé khu dan cu khoi cac anh huéng cta gié lanh la
can thiét. O day bao gébm cac phuong tién quy hoach
chdn gio, c6 tinh dén dic diém cta dia hinh, s6 ting
cuia cac toa nha, phuong phap quy hoach, trong cay...

Cung véi do, su thong gidé trén duong chua dam
bao yéu t6 thodi madi - v6i van téc gié nhd hon 5 m/s
dugc quan sat thay trong nam tai cac vung riing va doi
nui vao mua he. Tham chi ¢6 noi téc do gio thap hon
(duéi 3 m/s), gio6 tinh (0-1 m/s) dugc ghi nhan tai cac
vung 4m uét. RO rang, trong khu vuc khi hiu nay, can
phai quan tdm dén cac yéu t6 nham phat trién do thi dé
mang lai cdm giac nhiét thoai mai va muc do thong gié
tu nhién ctia dudng pho. Co6 thé giti gin va ting cudng
toc do gio ban dau tai cic khu vuc nay bang cach ting
khoang cach gitta cac toa nha. O mot s6 TP sti dung kha
nang giti lai vin téc gié ban dau bang cach van dung dia
hinh thung lang, su luu thong gi6 cta cac khoi khong
khi...

Tuy nhién, trong moi trudng hop, nén loai bé kha
ndng xudt hién mot ludbng khong khi luu thong tai
khong gian dudng pho lam ngan can su trao d6i khong
khi ctia cac huéng gié chinh. Do dé6, khi xay dung
duong pho can ap dung phuong phap ky thuat véi s6
lugng han ché cac toa nha nhiéu phan, nhiéu goc canh,
tao nén cdc hém nui. Vi du: Dich chuyén truc cta céc
toa nha vao mot hang, vi tri ctia chung & mot goc hodc
thut vao tit duong vach xay nha va thay doi s6 lugng
tang hodc cdu trac thiét ké ctia toa nha [4].

Thuc té cho théy rang, tai cac TP 16n c6 yéu t6 quy
hoach lich sti 1au doi thi khong bat kip véi toc do co gidi
héa ctia xa héi. Hién trang quy hoach ci chiu 4p luc
16n va nhiéu rti ro bédi cac yéu t6 tac dong moi truong
gay nén.

Dé€ gidi quyét van dé nay can tao ra mot moi trudng
song lanh manh, cht yéu phat sinh & trung tam TP 16n
trong diéu kién tu dong hoa can thiét st dung cac bién
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phép tai thiét va lap ké hoach triét dé theo hudéng méi
nhu viéc dua xe tai, container ra khéi khu vuc khu dan
cu, m6 rong khu phd, mé rong phd di bo...

Giam ty 1é mac bénh tai cac khu vuc dan cu do tac
dong tiéu cuc ctia phuong tién giao thong la két qua ctia
viéc thuc hién cac hoat dong giao thong va quy hoach
d6 thi quy mé 16n. Vi du: Chuyén déi giao thong diing
sang mang luéi duong cao toc tai khu vic ngoai 6; phat
trién mang ludi duong hién c6 va b6 sung méi ngoai
hién trang dang cd; thiét 14p hé thong goc bén d6, trang
thiét bi cho bai d6; trong khu vic dan cu trung tam loai
trit cac vung giao thong bang phuong tién va thay vao
do6 bang hinh thuc di bo.

3. Kétluan

Vén dé ONKK tii khi thai phuong tién co gi6i hién
nay dugc tat ca cac TP 16n trén thé gidi quan tdm. Hoat
dong GTVT gay nén vin dé ONKK va tiéng 6n, dnh
hudéng khong nhé dén dan cu sinh s6ng trong do thi.
Ty 1é dan cu tai TP 16n mac cic bénh lién quan dén
ONKK va 6 nhiém tiéng 6n ngay cang gia ting.

Trong qua trinh 14p d6 an quy hoach khu déan cu
can phai dua ra danh gia tac dong moi truong va du
kién miic 4o ONKK tai d6. Thong qua cac bién phép ki
thuat d€ duy tri ché d6 thong khi (suc khi) téi uu ctia
khong gian dudng phé dé€ xay dung cac du bao miic do
6 nhiém c6 thé dat dugc. Phuong thtic thong gi6é nay
dugc xay dung dua trén viéc bo tri va lua chon vi tri cia
tuyén duong theo hudng gié tu nhién chinh, s6 tdng
cta toa nha va cac ky thuat trong céng tac quy hoach
khu dén cu.

Viéc quy hoach do6 thi hién nay huéng dén xay dung
do thi thong minh, ma trong d6 can tao ra mot moi
trudng an toan va lanh manh. D€ giai quyét vin dé nay
can thiét st dung cac bién phap tai thiét va lap ké hoach
triét d€ theo hudéng mdéi nhu viéc kiém soat phuong
tién giao thong trong do thi, dua xe tai, container ra
khoi khu vuc khu dan cu, mé rong khu phd, mé rong
phd di bom
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PROPOSED METHODS FOR REDUCING THE POSITIVE IMPACT ON
THE URBAN ENVIRONMENT BY TRANSPORTATION

Nguyen Phuong Ngoc
Faculty of Construction, Da Nang Architecture University

ABSTRACT

The paper analyzes the negative effects of the transportation system's operation on life activities and health
of residents in big cities. It should be emphasized that the effects of air pollution caused by transportation
activities are significantly related to the incidence of respiratory diseases among the population in the affected
area. Therefore, it is necessary to develop optimal planning options to eliminate dangerous air pollution
cases in urban streets. Construction of intercity roads in suburban areas, planning of no-vehicle zones and
pedestrian streets have brought about a positive effect in reducing urban pollution levels.

Key words: Air pollution, ventilation (aeration) regime, road traffic, urban roads, wind speed, construction
works, urban planning.
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HIEN TRANG XA NUGC THAI VAO NGUON NUGC TREN
PIA BAN TINH HAI DUGNG VA NHUNG KHO KHAN TRONG

CONG TAC QUAN LY

D6 Thi Hai', Ng6 Thi Thao?
D6 Van Binh!, Tran Thi Kim Ha'
b6 Cao Cuong', Hoang Thu Trang'

TOM TAT

quan trong cho quan ly va BVMT.

Hai Duong 13 mot tinh thudc ving kinh té trong diém ctia d6ng biang Bic Bd nén rét thuén lgi cho phat
trién kinh t€ - xa hoi. Nhiing nam gan day, Hai Duong c6 téc do phat trién nhanh, vi vay lugng nudc thai ra
mdi trudng ciing gia ting nhanh chdéng. Theo két qua diéu tra, khao sat, tong lugng nudc thai tii nhiéu nguén
ctia Hai Duong khoang 69 triéu m’/nam, tuong duong véi luu lugng trung binh khoang 190 nghin m*/ngay
dém. Toan bo lugng nudc thai sau khi thu gom va xti ly déu xa ra hé thong song Thai Binh, song Ludc, song
Kinh Thay, song Kinh Mon va mot s6 ho, muong, kénh, rach... dayla nguén nuéc chinh stt dung cho an uéng,
sinh hoat va cac hoat dong san xuat. Tuy nhién, cac tht tuc quan ly tai nguyén nudc con gap nhiéu kho khan
va chong chéo do viéc thdm dinh cip phép xa nudc thai vao ngudn nudc la thdm quyén ctia S6 TN&MT (theo
Luat Tai nguyén nudc s6 17/2012/QH13); con viéc thdm dinh cdp phép xa nudc thai vao cong trinh thuy lgi
lai thudc thdm quyén ctia S6 Nong nghiép va Phat trién Nong thon (thuc hién theo Luét Thuy lgi s6 08/2017/
QH14). Vi vay, danh gia hién trang xa thai va quan ly xa thai nham chi ra nhiing han ché, khé khin c6 y nghia

Tu khoa: Hdi Duong, nudc thdi, xd thdi, qudn ly, cdp phép.
Nhan bai: 18/3/2021; Svia chiia: 24/3/2021; Duyét dang: 26/3/2021.

1. Tdng quan viung nghién ciiu

Hai Duong thudc ving kinh té€ trong diém dong
bang Bic B9, c6 vi tri dia ly tu nhién rat thuan lgi
cho phat trién kinh t€ - xa hoi: phia Bac gidp tinh Bac
Giang, phia Déng bac giap tinh Quang Ninh, phia Tay
Béc giap tinh Bac Ninh, phia Pong va Pong Nam giap
thanh ph6 Hai Phong, phia Nam giap tinh Thai Binh va
phia T4y va Tay Nam giap tinh Hung Yén, Tong dién
tich tu nhién 165.476,86 ha. Trung tam hanh chinh ctaa
tinh 1a thanh phé Hai Duong, cach Thu d6 Ha No¢i 57
km vé phia Dong, cach thanh ph6 Hai Phong 45 km vé
phia Tay. Theo quy hoach nim 2007, Hai Duong ndm
trong vung Tha do6 véi vai tro 1a mot trung tam cong
nghiép cua toan vung [6].

2. Hién trang khai thac, st dung tai nguyén
nudéc mat

Toan tinh Hai Duong c6 94 gidy phép khai thac, st
dung nudc mat cac loai, trong do6 co6 4 gidy phép khai

! Khoa Méi trudng, Trudng Dai hoc M6 - Dia chdt
286 TN&MT tinh Hdi Duong

thac, sti dung nudc mit cap cho cac Tram cép nudc
tap trung phuc vu san xudt nudc sach dung trong sinh
hoat cho nhén dan, 958 tram bom tudi, tong nang luc
tudi clia cac tram bom 1a 27.112 ha véi luu lugng tuédi
646 m*/s. Cac ho chtia trong tinh cht yéu la cac ho dap
nho [1,8] .

Theo két qua diéu tra, thu thap hién trang cac cong
trinh khai thac tai nguyén nudc mat thudc cac tram cép
nudc tdp trung (cong sudt >10.000 m’/ngay) trén dia
ban tinh Hai Duong dugc ké chi tiét & Bang 1:

Theo thiét ké, cac hé thong tram bom tudi c6 kha
ndng cung cdp du nudc cho nong nghiép khong chi
¢ tinh Hai Duong, ma con cho céc tinh lan cin. Tuy
nhién, do xay dung tii lau nén dén nay mot s6 cong
trinh da bi xudéng cip, thém vao dé nhu ciu st dung
nudc cho néng nghiép ngay cang ting cao (do thadm
canh, tang vu...) nén tao ap luc cho cic hé théng véi
muc do ngay cang nhiéu. Chinh vi vdy, can nang cdp
cac cong trinh ddu méi, cac hé thong kénh chinh (tudi,
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H Moi trusng

Béang 1. Tdng hgp cac cong ty cip nudc tip trung tii cdc ngudn nude mit [8]

TT | Tén cong ty cAp nudc | SO gidy phép | Ngay, thang, Ngay, Nguon | Vitrikhaithic | Quymd
nam cip thang, nim nudc khai thac
hét han (m*/ng)

1 | Cong ty CP cdp nudc S6 633/GP- | 23/02/2017 | 23/02/2022 | SongThai | XaDongKy, 15.000
Phuc Hung Hai Duong UBND Binh huyén Tu Ky

2 | Cong ty cb phén cdp S6 634/GP- | 23/02/2017 | 23/02/2022 | Song Kinh | Phudng Vin 20.000
nudéc Phiuc Hung Hai UBND Thay An, thi x4 Chi
Duong Linh

3 | Congty INHHMTV | S61810/GP- | 20/6/2017 | 20/6/2022 | SéngThai | Xa Nam Péng, | 10.000
kinh doanh nudc sach UBND Binh TP. Hai Duong
Thanh Son

4 | Congty c6phankinh | S64130/GP - | 25/12/2017 | 25/12/2022 | So6ng Thai | Phuodng Cdm 30.000
doanh nuéc sach Hai UBND Binh Thugng, TP. Hai
Duong Duong

5 | Congty cdphankinh | S64132/GP - | 25/12/2017 | 25/12/2022 | Séng Ludc | Xa Tién Phong, |  12.000
doanh nuéc sach Hai UBND huyén Thanh
Duong Mién

6 |CongtycSphiankinh | S64134/GP - | 25/12/2017 | 25/12/2022 | Song Théi | Phudng Viét 49.500
doanh nudc sach Hai UBND Binh Hoa, TP. Hai
Duong Duong

7 | Cong ty c6 phan S6 127/GP- | 16/01/2018 | 16/01/2023 | Song Kinh | X& An Binh, 12.000
thuong mai va xay UBND Thay huyén Nam
dung Nam Son Sach

8 | Cong ty TNHH nuéc S6 74/GP- 09/01/2021 | 09/01/2025 | Song Ludc | Xa bic Xuong, 10.000
sach An Binh UBND huyén Gia Loc

tiéu) va b6 sung mot s6 cong trinh tudi tiéu két hgp vao
hé thong.

Hién nay, tat ca cac ho chda noéi thanh déu do Xi
nghiép thuy lgi Hai Duong quan ly, con cac ho chia,
cong va tram bom ctia cic huyén ngoai thanh déu do
cac cong ty khai thac cong trinh thty lgi quan ly, ngoai
ra con nhiéu cac cong trinh do xa quan ly. Tuy nhién,
cac cong trinh nay hau nhu khong cé ho so thiét ké
cling nhu cdc van ban, bao cao lién quan. Cong tac
quan ly cac cong trinh déu do cac ca nhan kiém nhiém
& xa nén khong c6 quy trinh cting nhu hé so quan ly.
Daéi v6i cac cong trinh phuc vu tudi, xét theo dién tich
dugc tudi so v6i dién tich thiét ké ctia cac cong trinh thi
hiéu qua dat khoang 70%.

Do qua trinh d6 thi héa manh mé dang dién ra &
cac huyén ven do, dién tich dat nong nghiép dang dan
bi thu hep nhudng ché cho khu d6 thi, khu dan cu va
khu cong nghiép..., dan dén nhu cdu st dung nudc
nong nghiép 6 Hai Duong c6 thién huéng giam trong
nhiing ndm gan day, vi vay, cac céng trinh khai thac
nudéc phuc vu tudi, tiéu phan 16n déu khong hoat dong
hét cong suat thiét ké.

Nhu vay, ta thay, hdu hét ngudén nudc duge stt dung
cho cac hoat ddng phat trién kinh t€ - xa hoi, cac hoat
dong san xudt kinh doanh, dn udng sinh hoat, néng
nghiép... cht yéu lién quan dén nguén nudc mat. Do
vay néu chit lugng xa nudc thai khong dat tiéu chudn
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x4 vao ngudn nudc sé c6 nhiing anh hudng dang ké dén
tinh chit nguén nudc va moi truong. Vi thé, cac nha
quan ly can c6 nhiing chinh sach, giai phap d€ quan ly
dong bd va thdng nhdt nhim ning cao kha ning quin
ly va phat trién bén viing ngudn tai nguyén nudc nay.

3. Hién trang xa nudc thai vao ngudn

3.1. Lugng nuéc xd thdi vao nguon

Téng lugng nudc thai ctia cac loai hinh san xuit
trén dia ban tinh vao khoang 69 triéu m*/nam, tuong
duong véi luu lugng trung binh khoang 190 nghin m?/
ngay (khong ké nudc thai nong nghiép) [2,7,8].

Tt Bang 2 va Hinh 2 ta thdy, nudc thai san xuat cong
nghiép chiém ty ¢ rat16n gan 88%; ti€p dén la nudc thai
sinh hoat d6 thi khoang 12 %; con nudc thai y t€, bénh
vién chi chiém mot ty 1é rat nho 1a 0,1%. Hau hét lugng
nudc thai néu trén déu xa vao cac song Théi Binh, Kinh
Mon, Kinh Théy, Ghé, Ludc va cac song khac.

3.2. Tinh hinh xii ly nuéc thdi

- Nudc thdi sinh hoat: Hau hét nudc thai sinh hoat
¢ thanh ph6 Hai Duong déu dugc xt ly so bo & cac ho
gia dinh bang bé phét trude khi dua vao hé thong kénh
thai chung cta khu vuc. O khu dan cu thudc cac thi
trdn, thi td cta cac huyén ly trong tinh thi ty 1¢ ciing
nhu muc do xu ly so bo nhat 1a & cac ho gia dinh 1é sé
kém hon. Nhin chung, dén nay, ca 6 khu vuc thanh



Bang 2. Tng hgp lugng nudc thai trén pham vi toan tinh
[2,7,8]
STT | Loai hinh xa Luu lugng | Luulugng | Tylé
nudc thai NT, m?/ NT, triéu | NT%
ngay m’/nam
I | San xudt cong 166.210 60.666.650 | 87,4
nghié¢p
IT | Sinh hoat d6 thi 23.625 8.623.125 12,4
I | Yté 252 91.980 0,1
Tdng cOng 190,087 | 69,381,755 | 100,0
pho, thi tran déu chua c6 h¢ thong thu gom, xti ly nuée

thai sinh hoat tip trung [2,8].

- Nuidc thdi cong nghiép: D6ivéi cac khu cong nghiép
(KCN) tap trung: Trong s6 11 KCN da hoat dong nhu
KCN Nam Sach, KCN Dai An, KCN Phuc Dién, KCN
Phu Thai, KCN Cong Hoa, KCN Lai Vu... hau hét cac
KCN da c6 hé thong xt ly nudc thai tap trung. Cac co
s& san xudt trong KCN thuong tu xt ly nudc thai trudc
khi thai vao kénh thai chung ctia KCN. Mot s6 KCN
c6 hé thong xu ly nudc thai kha don gian va lac hau
nén chit lugng nudc thai sau xt ly chua dat chat lugng
theo quy dinh QCVN 40: 2011/BTTNMT [2,8,9]. Déi
VGi cac co sd san xudt 6 ngoai KCN tap trung thi hau
hét chua c6 hé thong xt ly nudc thai.

- Nuidc thdi y té, bénh vién: Theo két qua téng hop
s0 liéu diéu tra, thu thap, trén dia ban tinh Hai Duong
c6 khoang 287 co sd y té, bénh vién. Trong do, cé 20
bénh vién, 6 phong kham khu vuc va 263 tram y té€ xa
phuodng. M6i c6 mot s6 bénh vién, Trung tam y té€ dugc
dau tu hé thong xt ly nudc thai dong bo, con lai cac
co 8O y t€ chua c6 hé thong xti Iy nudc thai, hodc c6 hé
thong xu ly nhung chua dat chuén [2,8].

3.3. Chit lugng nudc xd thdi

Trong qua trinh nghién ctiu, chung tdi da tién hanh
diéu tra, khao sat, ldy mau, phén tich chét lugng tai 24
diém x4 thai trén dia ban tinh [2,8]. Chét lugng nudc
thai dugc thong ké trong Bang 3 dudi day:

T cac chi tiéu phan tich trong Bang 3 ta thay, nudc
thai xa vao nguon trén dia ban tinh Hai Duong c6 dau

TRAO POI - THAO LUAN "
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A Hinh 1. Co cdu ty 1¢ cdc logi hinh nuéc thdi

hiéu 6 nhiém vé céc chi tiéu BOD,, COD, Mn, Zn c6
kha nang lam anh hudng xau dén chat lugng nguon tiép
nhan, dac biét nudc dung cho muc dich cip nudc sinh
hoat. Cac chi tiéu kim loai ndng khac As, Hg, Cu, Cd, Ni
dap ing QCVN 40: 2011/BTNMT trudc khi xa ra moi
truong [2,8,9].

4. Nhiing kho khan trong quan ly, cip phép

Hién tai, cong tac quan ly, cap gidy phép xa nudc thai
vao ngudn gdp nhiéu khé khin do viéc thim dinh ho
so cip gidy phép xa nudc thai vao nguén nudc do S&
TN&MT thdm dinh hé so, trinh UBND tinh cip gidy
phép (thuc hién theo Luit Tai nguyén nudc ndm 2012
6 17/2012/QH13) [3]. Tuy nhién, viéc thdm dinh hé so
cdp gidy phép xa nudc thai vao cong trinh thuy lgi lai do
S& Nong nghiép va Phét trién Nong thon thdm dinh ho
sa, trinh UBND tinh cap gidy phép (thuc hién theo Luat
Thuy lgi nam 2017 s6 08/2017/QH14) [4]. biéu d6, dan
t6i viéc quan ly cac nguon xa thai cling nhu viéc cip gidy
phép xa nudc thai gap nhiéu khé khan, bat cap. Trong
Lu4t BVMT nam 2020 (ngay 17/11/2021) [5] da dua cac
quy dinh phap luat vé tai nguyén nudc, phan chia cu thé,
r0 rang cac cap thim quuyén cip gidy phép mai truong,
6 su thong nhat gitia cac Bo, ban, nganh trong cip phép,
quan ly tai nguyén nudc nham khic phuc viéc chong
chéo trong quan ly, thim dinh nhu hién nay. Cé nhu
vay méi tao diéu kién thuan lgi cho cac co quan, doanh

Bang 3. Chit lugng nudc xa thai trén dia ban tinh Hai Duong [2,8]

TT | Chitiéu phan tich Ham lugng (mg/l) | Giatri TB (mg/l) | SO lugng mau vugt QCVN 40: 2011/BTNMT
Cot A CotB
1 BOD, 44 - 364 126 14 6
2 COD 66 - 542,2 200 12 6
3 As 0,00214 - 0,00428 0,00312 0 0
4 Hg 0,00028 - 0,00046 0,00037 0
5 Mn 0,25 - 074 0,157 15 4
6 Zn 0,027 - 0,372 0,11 10 4
7 Cu 0,00199 - 0,00607 0,00366 0 0
8 Cd 0,0018 - 9,00044 0,00328 0 0
9 Ni 0,00328 - 0,00648 0,00382 0 0
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nghiép thuc hién cac tht tuc trong cong taic BVMT, dap
ting nhu ciu thuc té.

5. Kétluan

Tai nguyén nudc trén dia ban Hai Duong rat da dang
va phong phu, viéc khai thac nudc phuc vu an uéng, sinh
hoat va phét trién kinh té xa hoi cht yéu ti nguén nudc
mat ti hé thdng cac song Thai Binh, Kinh Thay, Kinh
Mon, Ludc. Téng lugng nudc mat st dung tii cic nha
may, tram cdp nudc trong toan tinh khoang 77.550 m?/
ngay dém. Téng lugng nudc thai ti nhiéu ngudn cua Hai
Duong khoang 69 triéu m*/nam, tuong duong véi luu
lugng trung binh khoang 190 nghin m*/ngay dém. Cac
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CURRENT STATUS OF WASTEWATER DISCHARGE IN HAI DUONG
AND DIFFICULTIES IN MANAGEMENT

Tran Thi Kim Ha', Do Cao Cuong', Hoang Thu Trang'
! Faculy of Environment, Hanoi University of Mining and Geology (HUMG)
?Haiduong Environement and Natural Resources Department

Hai Duong is an important economic area of the Northern Delta, with a very favorable position for socio-
economic development. In recent years, Hai Duong has a fast development rate and therefore the amount of
wastewater discharged into the environment has also increased. According to the survey and survey results,
the total volume of wastewater from many sources in Hai Duong is about 69 million m?*/year, equivalent to an
average flow of about 190 trillion m*/year. The entire amount of water, after being collected and treated, goes to
the system of Thai Binh, Luoc, Kinh Thay, Kinh Mon and a number of lakes, canals, canals and ditches. In fact,
due to the many difficulties and overlaps in management procedures, the appraisal of wastewater discharge
permit is the authority of the Department of Natural Resources and Environment (in accordance with the
Law on Water Resources No. 17/2012/QH13) while the licensing and approval of this document are under
the control of the Department of Agriculture and Rural Development (comply with the Law on Irrigation No.
08/2017/QH14). Therefore, assessing the current status of waste discharge and waste discharge management to
point out the limitations and shortcomings that have important implications for environmental management

Key words: Hai Duong, wastewater, wastewater discharge, management, licensing.
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KET QUA NGHIEN CUU KHOA HOC ‘T;E
VA UNG DUNG CONG NGHE

XU J.Y NUC'JC,THAI SINH HOAT VA TAI SU DUNG NUGC
THAI SAU XU LY TAI VIET NAM

Nguyén Van Quan, Tran Thi Huyén Nga
Pham Thj Thiuy, Nguyén Manh Khai*

1

TOM TAT

Nhu ciu nuéc sach la nhu ciu thiét yéu ctia cudc song, vi thé, viéc xti ly nude thai (XLNT) dé€ tai st dung
sém nhéan dugc sy quan tam cua nhiéu quoc gia. Tuy nhién, & Viét Nam, viéc st dung nudc tai ché con gip
nhiéu kho khén. Véi lugng phat sinh 16n vao ham lugng chét 6 nhiém cao gy khé khan cho viéc quan ly va
XLNT. Nghién ctiu nay dugc thuc hién nham muc dich danh gid tong quan hién trang phat sinh, tinh chat, cac
cong nghé XLNT sinh hoat dang dugc ap dung va tiém nang st dung nudc tai ché tai Viét Nam. Thong qua
viéc phan tich co sd dii liéu truc tuyén va cac bao cdo da dugc cong bd, cac thong tin lién quan sé dugc tong
hgp, phan tich, tit d6 dua ra t6ng thé vé XLNT sinh hoat va tai stt dung nudc thai sau xtt ly tai Viét Nam. Két
qua cho thdy, nudc thai sinh hoat ¢ Viét Nam dugc xti ly chua tét, lugng nudc xt 1y chi chiém khoang 13%
tong lugng nudc thai phat sinh, con lai dugc thai truc ti€p ra moi trudng, cac cong nghé XLNT chu yéu la st
dung cac phuong phap sinh hoc, nudc thai sau xu ly thuong dugc thai ra cac thuy vuc tiép nhan. Viéc tai st
dung nudc thai sau xt ly hién chi diing & mtic stt dung d€ cap nudc cho cac hé thong song ho va tudi tiéu chua
c6 cac muc dich st dung véi yéu ciu cao hon. Cac chit doc sinh hoc, chit khang sinh trong nudc thai la vin
dé dang luu tdm trong viéc tai st dung nudc thai sinh hoat sau xti ly. Vi vay, cac phuong phap xt ly tién tién
nhu cong nghé mang, hdp phu, 6xy hoa ndng cao can dugc xem xét nghién ctiu, 4p dung.

Tu khoa: Nudc thdi sinh hoat, tdi sii dung nudc thdi, XLNT, cdp nudc sinh hoat.

Nhan bai: 15/3/2021; Svia chiia: 22/3/2021; Duyét dang: 26/3/2021.

1. M¢ dau cac nudc trén thé gisi. Tuy nhién, viéc st dung nudc tai
Viét Nam chua hiéu qué thé hién qua hiéu suét st dung
nudc trén modt don vi nudec (m?) & Viét Nam chi dat
2,37 USD GDP (v6i Australia 1a 83,20 USD) [3]. Theo
udc tinh cua Lién minh Tai nguyén nudc (2030 WRG),
dén nam 2030 Viét Nam phai d6i mét véi muc do cang
thdng vé nudc & hau hét cac khu vic trén ci nudc. Cic
luu vyc séng, khu vuc déng goép 80% GDP cua Viét
Nam, sé gip phai tinh trang "cing thing nudc nghiém
trong" (Iuu vic nhém song Pong Nam bo) hodc "cang
thing vé nudc" (& luu vic song Hong - Thai Binh, song
bong Nai va song Ctiu Long) [4]. Vi vay, viéc tai st
dung lai nuéce thai da qua xt ly sé gop phan giai quyét
cing thdng nudc trong tuong lai.

Nhu c4u nudc sach 1a nhu ciu thiét yéu ctia cudc
song. Trong tong s6 nudc hién co trén trai dat, khoang
97% la nuéc mdn, khong thich hgp cho viéc st dung
truc tiép lam an udng. Trong s6 3% nudc ngot, chi mot
phan ba la chit lugng nudc phtt hgp dé c6 thé duy tri
cuc song hang ngay ctia con ngudi va cac hoat dong
stt dung khac [1]. Nhu cau ngay cang ting vé cac nguén
nudc thay thé va cac tiéu chudn chit lugng nude thai
nghiém ngit da thuc ddy viéc tai st dung nudc sau xu
ly, d6 1a bién phép quan trong dé quan ly tong hgp tai
nguyén nudc va phat trién xa hoi bén viing trén thé
giGi [2]. Thuc té€ cho thay, van dé tai st dung nudc da
qua xt ly nhan dugc su quan tdm kha sém & cac nudc
phat trién nhu: Singapo (1970), Australia (1977), Nhat Nudc thadi sinh hO@‘E tai cdc h¢ gia dinh Viét Nam la
Ban (1980), Canada (1980). Tai Viét Nam, v6i dic diém ~ nudc thai ti bép, nha tam, gidt 12 va nuée den tii nha vé
dia Iy nim & khu vuc ¢ khi hau nhiét d6i gié mua, sinh. Nuéc den dugc xt ly trong cac bé tu hoai trong
lugng mua trung binh nim 16n trong khoang tit 1.500 ~ 1tha. Nudc X’f"m dugc xd tryc tiép vao h¢ théng thodt
dén 2.000 mm, t8ng lugng dong chay nuéc mit hang  nudc. O nhiéu nude trén thé gidi, nudc th%li sinh hoat
ndm lén dén 830 - 840 ty m’, phén 16n trong s ching da dugc xti Iy va tdi stt dung nhu mot nguon cap nuge
c6 nguén géc ngoai bién gidi. Viéc s& hitu mot ngudn cho viéc tudi cy, vé sinh, thém ‘chl' la nuéce cép,cho sinh
nudc 16n nhu vay cho thdy uu thé ctia Viét Nam so véi hoat. Bai bdo nay dugc viét nhim muc dich téng quan

! Khoa Méi trudng, Trudng Dai hoc Khoa hoc Ty nhién, Dai hoc Qudc gia Ha Nji
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danh gia hién trang phat sinh, tinh chét, cdc cong nghé
XLNT sinh hoat dang dugc ap dung va tiém ning st
dung nudc tai ché tai Viét Nam.

2. Phuong phap nghién ctu

Cac phuong phap nghién ctu dugc ap dung trong
nghién ctiu nay goém xac dinh cdc tai liéu c6 lién quan,
kiém tra va lya chon tai liéu phu hgp véi pham vi cta
tong quan nay. D€ xac dinh dugc tai liéu ¢ lién quan,
cac ti khoa nhu: Nudc thai sinh hoat, XLNT, tai st
dung nudc thai, doc tinh nudc thai sau xu ly dugc st
dung dé€ tra ctu trén cic co s6 di liéu truc tuyén nhu:
Science Direct, ResearchGate va Google Scholar, thém
vao dé cac bao cdo, nghién ctiu khac cta cac don vi
trong va ngoai nudc ciing dugc tong hgp. Sau do, cac
nghién ctiu dugc phén loai va kiém tra tht cong, cac
nghién ctiu c¢6 noi dung khong lién quan hoac nghién
ctiu khong c6 tinh cap nhat, khong phu hop véi hoan
canh ctia Viét Nam dugc loai bo. Thong tin thu dugc ti
cac tai liéu dugc chia thanh cac nhom: Hién trang phat
sinh, tinh chat cia nudc thai, hién trang XLNT, hién

trang tai st dung nudc thai sau xti ly trén thé gisi va &
Viét Nam, tti d6 dé xudt cong nghé XLNT hgp ly, phu
hgp v6i béi canh Viét Nam.

3. Két qua va thao ludn

3.1. Hién trang phdt sinh nudc thdi sinh hoat

Lugng nudc thai sinh hoat phat sinh phu thuc vao
dan s6 va théi quen st dung. Mdc du kho co thé xac
dinh con s6 chinh xdc ctia lugng nudc thai sinh hoat
phat sinh, nhung c6 thé uéc tinh dugc lugng nudc thai
theo mét d¢ dan s6, dién tich va hé s6 phat sinh nudc
thai. Lugng nudc thai binh quan dau ngudi dugc thé
hién qua Bang 1. V6i ndm 2015 lugng nudc thai dugc
udc tinh trong cac dy an xay dung tai cac dia phuong,
nam 2025 va nam 2050 dugc uGce tinh theo muc tiéu
cap nudc do thi theo Quyét dinh s6 1929/QD-TTg ban
hanh ngay 20/11/2009, lugng nudc thai binh quan dau
ngudi nudc thai sinh hoat chiém 70% lugng nudc cap
[5]. Tl Bang 1 c6 thé thdy dugc néu khong co cac bién
phap gitp st dung nudc hiéu qua hon thi lugng nuéc
thai sinh hoat phat sinh sé rat 16n.

Bang 1: Uéc tinh lugng nudc thai sinh hoat phat sinh tai khu dé thi cia mot s§ tinh, thanh phd tai Viét Nam[5]

STT | Tinh/ 2015 2025 2050
thanh Déan s6 Lugng Hé s6 Déan s6 Lugng Hé s6 Déan s6 Lugng Hé s6
pho do thi nuéc | phatthai | do thi nuGc | phatthai | do6 thi nuéc | phat thai
(nguoi) | thai (m%/ | (L/nguéi. | (nguoi) | thai(m?/ | (L/ngudi.| (nguoi) | thai (m*/ | (L/ngudi.
ngay) ngay) ngay) ngay) ngay) ngay)

Ha Noi 3,968,800 | 682,634 172 4,420,000 | 994,586 158 7,544,000 | 2,082,081 193

2 | TP.HO6 6,455,943 | 1,129,790 175 8,400,000 | 1,889,933 158 9,046,000 | 2,496,660 193
Chi Minh

3 |PbaNang | 897,114 113,036 126 1,033,000 | 232,740 158 1,160,000 | 320,051 193
Hai 571,389 59,996 105 539,000 65,265 85 973,000 214,165 154
Duong

5 | Théi 379,801 39,879 105 480,000 58,027 85 866,000 190,413 154
Nguyén

6 | Thanh 2,424,798 | 162,461 67 592,000 71,637 85 1,069,000 | 235,072 154
Hoa

7 | Khanh 508,637 53,407 105 768,000 92,948 85 1,318,000 | 289,874 154
Hoa

8 |BacNinh | 421,466 48,890 116 402,000 48,692 85 726,000 159,780 154
Son La 245,939 17,216 70 248,000 29,981 85 447,000 98,382 154

10 |LangSon | 171,285 11,990 70 234,000 28,348 85 423,000 93,023 154

11 | Kon Tum | 158,688 10,632 67 241,000 29,175 85 435,000 95,736 154

12 | Binh 1,555,229 | 161,744 104 755,000 91,335 85 1,362,000 | 299,712 154
Duong

13 | bong Nai | 1,406,407 | 129,389 92 1,382,000 | 167,206 85 2,494,000 | 548,678 154

14 | An Giang | 681,591 47,711 70 1,016,000 | 122,930 85 1,834,000 | 403,387 154

15 |[Kién 498,363 41,862 84 757,000 91,537 85 1,365,000 | 300,374 154
Giang

16 |Nghé An | 450,393 37,833 84 625,000 75,629 85 1,128,000 | 248,172 154
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A Hinh 1: Vi tri bé ty hoagi trong so d6 hé thong thodt
nudc chung

Trudc nam 2000, hoat dong XLNT & Viét Nam hau
nhu chi dugc thuc hién trong cac cong trinh vé sinh tai
chd nhu bé ty hoai, cong trinh dugc ngudi Phap mang
dén Viét Nam tu thé ky XIX trong thai ky thuoc dia.
Sau dé, cong trinh nay dudgc st dung rdng rai, véi quy
dinh tat ca cac ho gia dinh phai xay dung cong trinh vé
sinh tai ch6. Gan 90% ho gia dinh & khu vuc thanh thi
c6 bé tu hoai. Hé thong tu hoai thudng chi bao gom
mot bé ty hoai va chi nhan nudc den, trong khi nuéc
xam thuong dugc xa truc tiép ra cac cong thoat nudc.
O Viét Nam, rit it noi c6 hé théng thu gom riéng nuéc
thai sinh hoat va nuéc chay bé mdt, ngoai trii mot s6
khu d6 thi méi duge xay dung gin déy do yéu ciu bat
budc tach nudc thai sinh hoat va nudc mua. Nudgc thai
sinh hoat (gom nudc thai den va nudc thai xam) dugc
thai truc tiép vao hé théng thoat nudc mit thong qua
hé thong cong tré thanh nudc thai do thi, sau dé nudc
thai d6 thi dugc thu gom va van chuyén vé tram XLNT
tap trung va xt ly trude khi thai ra moi truong [6].

Bé tu hoai tai cac h¢ gia dinh thuong dugc x4y dung
cht yéu theo kinh nghiém va khong c6 ban vé, c6 dang
hinh h¢p hodc hinh try, hiéu qua xt ly thuong dat 30 -
40%. Nhiéu nghién ctiu da dugc tién hanh nham nang
cao hiéu qua xt ly cta bé ty hoai nhu lam thém nhiéu

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

ngan, b sung thém gia thé vao ngin cudi, bé tu hoai
dong chay ngugc c6 vach ngan. Két qua cho thdy, hiéu
qua XLNT déu dugc cai thién trong cac nghién ctu.
3.2. Tinh chdt ciia nudc thdi sinh hoat

Do nudc thai sinh hoai khong dugc thu gom riéng,
ma dugc thai vao hé thong thoat nudc chung ctia thanh
phd, vi vay, tinh chét ctia nudc thai khong 6n dinh, hon
nita tai cadc khu vuc khéc nhau tinh chat cta nugc thai
sinh hoat ciing khac nhau.

Cé6 thé thdy dugc ddc trung nudc thai cua thanh
phé Ha Noi 1a 6 nhiém chét hitu co. Nu6e thai den
c6 ham lugng chit 6 nhiém 16n nhit so v6i nudc thai
xam, nudGc thai sinh hoat va nuéc thai d6 thi. Nugc thai
do thi c6 ham lugng chit 6 nhiém thdp nhét, déi khi
thdp hon nudc quy chuin vao muia mua. Ham lugng
chat dinh duéng N, P trong nudc thai sinh hoat 16n
hon nuéc ty nhién, khién né c6 tiém nang gay ra hién
tugng pha dudng cho cac ho tiép nhan. Trong nudc
thai sinh hoat ciing c6 chta cac kim loai nhu: Canxi,
Magie, Chi, Pong, Kém, Cadimi... tuy ham lugng cta
ching khong cao, nhung van c6 thé gay nhiing méi lo
ngai lién quan dén van dé tich tu sinh hoc.

Mot trong cac van dé dang lo ngai khi tai st dung
nudc la cac tac dong bat lgi cua hoa chat va cac yéu
t6 sinh hoc nhu cac chéit gdy 6 nhiém cin quan tam
(contaminants of emerging concern - CEC) va gen
khang thu6c khang sinh (antibiotic resistance genes -
ARG) [7]. Tuy nhién, & Viét Nam chua cé nhiéu nghién
ctiu vé hai vin dé trén d6i v6i nudce thai sinh hoat, ma
chi tip trung vao nghién ctiu trén nudc thai bénh vién,
phong kham va trén nudc mat. Cac loai dugc phdm
do con ngudi st dung c6 thé thong qua nudc thai sinh
hoat di vao moi trudng, diéu nay gép phan tao ra cac
gen dot bién c6 kha ning khang chat khang sinh, tii d6
gy ra cac lo ngai vé€ nguy co xudt hién cac ching virut
da khang thudc khang sinh.

Bang 2: Haim lugng chédt 6 nhiém trong nudc thai sinh hoat va nudc thai d6 thi

Loai nudéc thai COD (mg/L) | BOD, (mg/L) SS (mg/L) T-N (mg/L) T-P (mg/L) Coliform
(MPN
/100mL)
Nudc thai den 1086 - 7905 - - -
Nudc thai xam 208 151 63 24,2 49 4,7x10°
Nudc théi sinh hoat 583 243 223 48 9 3,7x107
145,67 72,67 34,00 32,69 - 2,48%x10°
96-135 64-95 90-140 31-37 16-32 >9000
Nudc thai do thi 60-604 31-380 41-792 11-95 1,4-19 -
500 250 300 40 9 108-10°
200 100 50 20 4 -
QCVN cot A 30 75 50 20 4 3000
QCVN cotB 50 150 100 40 6 5000

Ddu “-” thé hién khong dé cap dén
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3.3. Hién trang XLNT

Theo s6 liéu cia Bo Xéy dung, tinh dén ndm 2018, ty
1é khu do thi (i loai III tré 1én) duge dau tu xay dung
hé théng XLNT tap trung la 39% véi 43 nha may XLNT
tap trung da di vao hoat dong, tong cong sudt thiét ké
dat 926.000 m*/ngay dém, dap ting dugc khoang 13%
nhu cau. Hau hét cac tram XLNT cho chat lugng nudc
dau ra dat loai B (QCVN 14-MT:2015/BTNMT) vé
COD, BOD, SS nhung chua dat tiéu chudn vé T-N va
T-P.

A Hinh 2: Céng nghé XLNT 6 tram XLNT Kim Lién va Triic
Bach (Ha Noi)

Cac cong nghé XLNT sinh hoat hién nay dugc ap
dung tai cac tram XLNT tap trung & Viét Nam gom:
Cum bé AAO, bé hiéu khi truyén théng, hé sinh hoc,
bé loc sinh hoc, muong 6xy hoa... Piém chung cta cac
cong nghé nay la déu st dung cac tac nhan sinh hoc vao
trong XLNT. Mic du c6 thé xti ly dat quy chuén xa thai,
tuy nhién, cac hé thong trén con c6 nhiéu han ché vé
chi phi van hanh, dién tich, phat sinh chat thai thi cap,
sinh mui kho chiju... nudc thai sau xti Iy chua dam bao
cac tiéu chudn vé stic khoe khi stt dung cho cép nudc
sinh hoat.

Hé thong quan ly nudc thai tap trung khong phai la
giai phap duy nhat giai quyét dugc tat ca cac van dé vé
sinh méi trudng ctia Viét Nam. Hé thong quén ly phan
tan nén ducgc xem xét & ca cac khu vyc noi d6 ma hé
thong quan ly tdp trung khong mang lai hiéu qua kinh
t€. UGc tinh hang nghin hé thong XLNT phan tén da
dugc xay dung cho cac toa van phong, khach san, nha
mady, bénh vién, cong dong dan cu méi va lang nghé &
Viét Nam. Trong TCVN 51:2008 ctia Bo Xay dung da
c6 nhiéu cong nghé XLNT nhu: Hiéu khi, yém khi, h6
sinh hoc, muong oxy hoéa... Hién nay, cac cong nghé
xu ly dugc cai tién nhd gon hiéu qua hon, st dung vét
liéu compozit gitp giam chi phi dau tu, van chuyén, dé
dang thdo lap [6].
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Gan day, nhiéu nghién ctiu da dugc tién hanh nhiam
muc dich tang hiéu qua XLNT, giam chi phi dau tu xay
dung cling nhu vén hanh. Cac cong nghé dugc chu y
nhu st dung thuc vat néi (béo luc binh), dit ngap nudc
nhan tao (constructed wetland) st dung phuong phap
tu nhién dé XLNT, dem lai hiéu qua xt ly tuong doi
tot. Tuy nhién, han ché ctia phuong phap can dién tich
16n, phat sinh cac van dé nhu: Mudi, lugng sinh khoi
tao ralén... Nhiéu phuong phép cai tién cac cong nghé
cit dua trén nhiing tién bd ctia cong nghé mang ciing
da dugc chu y nhu cong nghé mang sinh hoc MBR,
MBBR... ¢6 thé giam thé tich thiét bi, tang hiéu qua
xu ly. Viéc XLNT sinh hoat bang cac phuong phéap
sinh hoc khong thé xt ly dugc véi cac chat 6 nhiém
kho6 phéan hty sinh hoc hodc cac chat doc sinh hoc.
Céc phuong phap nhu hép phu, loc mang, dong tu/tao
bdng va cac phuong phap sinh hoc co ban chi c6 thé
tach chung ra khoi nudc thai chit khong thé xt ly triét
dé€ dugc chung. Hién nay, phuong phép 6xy hoa nang
cao dang dugc cac nha nghién ctiu quan tam, véi su
hoat dong cta nhom o6xy héa manh hydroxyl («OH),
oOxy hoa truc cac chat kho phan huy sinh hoc, htia hen
sé la mot giai phap XLNT phu hgp trong tuong lai. Rao
can 16n trong viéc ap dung cac phuong phap 6xy héa
nang cao la tiéu thu ndng lugng l6n va cé kha nang
phat sinh cac chat c6 doc tinh cao hon ca tién chat.

3.4. Tdi sit dung nudc thdi sau xii ly trén thé giGi

va 6 Viét Nam

3.4.1. Trén thé gidi

O nhiéu quéc gia trén thé gidi, viéc tai st dung nudc
thai sau xt ly da dugc thuc hién ti lau. O Nhat Ban,
ban d4du nudc thai tii nha vé sinh va nudc tuéi tiéu duoc
xu ly tai tram xt ly theo phuong phép loc cat va khu
trung bang ozon hodac clo sau cong doan xt ly sinh hoc.
Nudc sau xt ly dugc st dung lam nudc vé sinh cho cac
toa nha 16n. Sau d6, nudc thai dugc quan tam xu ly dé
tao thanh ngudn cap nudc cho cac thay vuc nudc mat.
Hién nay, nudc tai ché dugc st dung véi nhiéu muc
dich khac nhau: Lam nudc vé sinh, nudc tudi cay, nude
rtia, nudc lam mat... thong qua viéc ap dung cong nghé
mang siéu loc, mang nano, mang thdm thau ngugc sau
cong doan xu ly sinh hoc [8]. Tai Singapo, ban dau
lugng nudc sinh hoat & day la do Malaysia cung cép,
cho dén nam 1970 van dé tai st dung nudc dugc quan
tam. Ngay nay, cac nha may NEWater cung cdp trung
binh 30% nhu cdu nudc ctia Singapore, con s6 du kién
sé tang 1én 55% vao nam 2060, vao thoi diém do, san
lugng NEWater c6 thé 1én t6i 2 triéu mét khoi moi
ngay. Phuong phap XLNT dugc ap dung la cong nghé
mang RO, 6xy hdéa nang cao va cong nghé dién hoa [9].

3.4.2. O Viét Nam

O Viét Nam, viéc tai st dung nudc thai sau xu ly
chua that sy manh mé, nudc thai sau xtt ly chu yéu



dugc thai truc tiép ra ngoai moi truong, mot phan duge
st dung cho nong nghiép, thiy san [6].
a. St dung cho nong nghiép

Véi mot dit nude con cb ty trong nong nghiép
16n nhu Viét Nam, lugng nuéc can d€ cip cho ndng
nghiép la rat I6n. Theo dy doan, dén ndm 2030 nhu
cau nudc st dung cho noéng nghiép ctia Viét Nam lén
dén 91 ty m*’/nam. Nudc thai sinh hoat c6 ham lugng
dinh dudng cao hon nudc thai tu nhién, vi vy nhiéu
nghién ctu chi ra c¢é thé st dung nudc thai cho ndéng
nghiép[10]. Chét dinh dudng c6 trong nudc thai biogas
cao hon so v6i phan chuong va phan 0 theo phuong
phap thong thuong, ngoai cac dudng chit nhu N, P,
K, nudc thai biogas con chitta nhiéu chat hitu co va cac
nguyén liéu can thiét cho cdy trong. Cac nguyén to
NPK ctia nguyén liéu sau khi phan hiy qua hé thong
biogas hau nhu khong bi tén thit ma dugc chuyén hoa
thanh dang phan long ma céy dé hdp thy nhu N-NH *,
N-NO,, dong thoi chiia chét hitu co cao cai thién tinh
chét dat, giup cay phat trién manh, it sdu bénh. Vi thé,
nudc thai sau xtt Iy da dugc xem xét stt dung d€ trong
bap (Zea maysL.), sti dung nhu phuong phap bd sung
dinh dudng cho dat.

b. Sui dung cho thuy sdn

Dai voi nghé nudi trong thuy san, chat lugng nude
la mét van dé quan trong séng con. Ngudn nudc cap
can phai dat tiéu chuén chit lugng nudc phuc vu nuodi
trong thuy san, cu thé la dap ung dugc Quy chuén ky
thuat Qudc gia vé chat lugng nudc mit QCVN 08-
MT:2015/BTNMT cot A2. Tuy nhién, trén thuc té€ chat
lugng nudc trong khu vuc thudng bi 6 nhiém hiu co
va 6 nhiém dinh dudng nhu dam, phét pho. Tinh chét
nudc trong hé théng ao nudi gébm cac thanh phan
gay hai cho moéi truong va cht yéu la nito, photpho
dugc sinh ra tii chit thai cua c4, thiic 4n du thita. Ham
lugng NH,*, NO,, NO, phit sinh lai la chit doc doi
v6i su sinh trudng va phat trién cac loai thly san. Mot
vai nghién ctiu XLNT béng cdong nghé AAO - MBR;
Biofloc da dugc nghién ctiu d€ c6 thé tai st dung dugc
nudc thai thiy san [11].

Ngoai ra, nudc thai sau xti ly con dugc st dung
v6i nhiéu muc dich khac nhu tudi cay, tusi duong,
cdp nudc cho cac hé thong song ho, kénh rach... tuy
nhién téi st dung nudc sau xt ly con gap nhiéu van dé
khi st dung dé cdp nudc cho sinh hoat. Viéc st dung
nudc thai sau xt ly bi thach thtic do nhén thtc sai lam
cua cong ching. Nudc thai da qua xt ly thuong dugc
cho 1a nguy hai cho stic khoe cong dong do sy hién
dién tiém 4n cta cdc chat 6 nhiém, chat dinh dudng,
cac chit doc hai va cdc mam bénh. Su hién dién ctua
cac chdt 6 nhiém trong nudc thai da qua xt ly, ¢ thé
tiém &n nhiing nguy co doi véi stic khoe con ngudi,
phan 16n phu thudc vao viéc lua chon cong nghé thich
hgp dé XLNT. M6t nghién ctiu vé€ nhén thiic ctia nguoi

KET QUA NGHIEN CUU KHOA HOC
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tiéu dung va kha nang chap nhan nudc tai ché st dung
bang ciu hoi khdo sat. Nghién ctiu cho thy ring, cong
ching noéi chung c¢é mtic d) san sang rat thip do6i voi
viéc st dung nudc thai da qua xu ly, ho lo ling vé su
an toan va nhiing tiéu cuc cé thé xay ra do6i véi moi
truong, kinh té va stic khoe, van dé st dung nudc thai
tai ché. Hon niia, van dé chi phi va ky thuat dugc su
dung cting khién viéc tai ché nudc thai gdp nhiéu kho
khén.

3.5. Dé xudt cong nghé phii hop tdi ché nudc thdi

tai Viét Nam

Doi mét véi nguy co thiéu nudc trong tuong lai, viéc
st dung lai nudc thai sau xt ly sé 1a yéu ciu bét budc.
Trong diéu kién Viét Nam, viéc dau tu hé thong thoat
nudc phén tach gitia nude thai sinh hoat va nudc mét
1a can thiét, gitp giam lugng nudce thai do thi, 6n dinh
thanh phan va ham lugng chat 6 nhiém. Phuong phap
xt ly yém khi dugc stt dung nhu mot phuong phap xt
1y sa b sé phtt hgp vi c6 kha nang xt ly dugc nudc thai
chtia ham lugng chat 6 nhiém hiiu co cao, hon ntia cd
thé thu nang lugng dudi dang khi biogas. Nudc thai sau
xt ly yém khi thuong c6 ham lugng chat dinh duéng N,
P cao thich hgp cho viéc sinh trudng ctia cac loai thuc
vat, theo d6, cong nghé Constructed Wetland c6 thé
xem xét ap dung xt ly. H6 sinh hoc st dung thuc vat
ndi ciing 1a mot hudng di c6 tiém ning khi XLNT chiia
ham lugng chat dinh dudng cao, hon niia dong gop
viéc diéu hoa khong khi, tao canh quan moi trudng.

Cac phuong phap trén tuy giai quyét dugc cac chat
0 nhiém hiiu co, tuy nhién nudc thai sau xt ly con giy
ra nhiéu lo ngai vé cac van dé stic khoe. Cac cong nghé
nhu st dung mang, hip phuy, 6xy hoa nang cao sé phu
hop cho viéc XLNT chta cac chat doc, cac chit khé
phan hay sinh hoc, trong d6 6xy héa nang cao cé phan
dang chd y hon khi xt ly dugce tdn goc chit 6 nhiém,
chit khong chi don thudn la tach chat 6 nhiém ra khoi
nudc thai.

4. Két luan

Hién nay, XLNT & Viét Nam con gap nhiéu van dé,
ty 1é nudc thai dugc xu ly con thdp so véi téng lugng
nudc thai phat sinh. Cac thanh phé truc thuoc Trung
uong cd lugng nudc thai sinh hoat 16n hon so véi cac
thanh phé cidp dia phuong. Cac chit 6 nhiém trong
nudc thai sinh hoat cht yéu la cac chit 6 nhiém htu
co va dugc xu ly tuong doi t6t nhung cac chat dinh
dudng N, P van chua dugc xt ly triét d€. Cong nghé
XLNT sinh hoat 6 Viét Nam cht yéu van la xt ly sinh
hoc, chua phtt hgp véi muc dich d€ tai st dung nudc
thai. Van dé XLNT cho muc dich tai st dung la nuéc
cdp & Viét Nam hién chi dung lai & mtc d6 dé€ cip cho
cac hoat dong nong nghiép, thuy san, d€ c6 thé st dung
cho cac muc dich cao hon nhu cip nudc an udng sinh
hoat can xem xét ap dung cac cong nghé mang, 6xy héa

Chuyén dé |, thang 3 nam 2021 | 35



¢ Moi truong

néang cao, hip phu va phai dam bao mtic d6 an toan vé
ham lugng cac chéat doc.

Loi cam on: Nghién cttu t6ng quan nay dugc tai trg
bdi dé tai hgp tac qudc t€ “Quan ly tai nguyén nudc
tong hgp thong qua doi thoai song phuong véi sy tham
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WASTEWATER IN VIETNAM

ABSTRACT

DOMESTICWASTEWATERTREATMENT AND REUSE OF RECLAIMED

Nguyen Van Quan, Tran Thi Huyen Nga, Pham Thi Thuy, Nguyen Manh Khai*

Faculty of Environmental Sciences, University of Science, Vietnam National University, Hanoi

The need for fresh water is an essential need of life, so the treatment of wastewater for reuse soon receives
the attention of many countries. However, reuse of reclaimed water still faces many difficulties in Vietnam.
The domestic wastewater with the increase in quantity and substance makes it difficult for managers. This
study is conducted to assess the current situation of generation, composition, treatment technology and the
current situation of reuse reclaimed domestic wastewater in Vietnam, examining the problems encountered
when using reclaimed water. So that, propose advanced wastewater treatment technologies to treat wastewater
for reuse. By online database analysis and published reports, relevant information will be synthesized and
analyzed, thereby drawing a sketch of domestic wastewater treatment and using reclaimed water in Vietnam.
The results show that domestic wastewater in Vietnam is not treated very well, the amount of treated water only
accounts for about 13% of the total generated wastewater, the rest is discharged directly into the environment.
Using reclaimed water is only used to supply water for river and lake systems and irrigation, it has not yet
used with higher requirements. Biological toxins, antibiotics in wastewater are a remarkable issue in the reuse
of treated domestic wastewater. Therefore, the advanced treatment methods such as advanced membrane
technology, adsorption and advanced oxidation need to be researched and applied more.

Key words: Domestic wastewater, wastewater reuse, wastewater treatment, domestic water supply.
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KET QUA NGHIEN CUU KHOA HOC ‘i;i
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NGHIEN CUU KHA NANG ON DINH BUN HOAT TiNH TU
NUGC THAI CHAN NUOI LGN KET HOP THU KHi CH,

Nguyén Thi Phuong Mai*
Pham Tuin Anh
Bui Nguyén Minh Thu *

(1

TOM TAT

Nghién ctu cic diéu kién tao blin hoat tinh tu nhién tii nudc thai chan nudi lgn két hgp thu khi metan
dugc thuc hién dya trén sy két hgp blin biogas phéi tréon véi cac phé phu phdm rau qua trong mo hinh xt
ly sinh hoc dong chay ngugc qua tdng bun ky khi (UASB) va bé dong chay xudi qua gia thé treo (DHS) theo
ty 1é xac dinh véi hai day thi nghiém 1a d6i ching va thi nghiém véi ty 1é bun biogas: Phé phu phdm rau
qua lan lugt 1a 100:0; 50:50 trong thoi gian 60 ngay. Két qua danh gia cho thdy, dau ra ctia mau thi nghiém
hiéu sudt xu ly ham lugng Nito tdng dat 52%; hiéu sudt Photpho t6ng dat 57,38%; t6ng chdt ran va tong
chit ran bay hoi dat 13,7% va 15,7%; hi¢u sudt xti ly COD dat 60,4%; BOD, la 57,6%. Lugng khi sinh hoc
thu hoéi la 79.947ml trong mau thi nghiém, thanh phan khi CH, dat hi¢u sudt thu héi cao nhit & ngay thd
45 ctia mau thi nghiém 1a 59%. Khi metan thu dugc ti qua trinh nghién ctiu c¢6 sy tham gia cht yéu cua
cac nhom vi khudn Bacteroidales, Clostridiacea Corynebacterium, A. johnsonii, Anaerolinceae, Bacteroidales,
Syntrophomonadaceae, Bacteroidales, Comamonas, Methanobacterium, Methanosaeta, Methanomicrobiales.

Tu khoa: Biin hoat tinh, phé phu phdm, nuéc thdi chan nudi lgn, khi sinh hoc.

Nhan bai: 16/3/2021; Siia chita: 30/3/2021; Duyét ding: 31/3/2021.

1. Dat vin dé

Chan nuéi lon nai quy mo trang trai 6 nhiing viing
ven d6 d€ dap dng nhu ciu cung ung con giéng cho
thi truong, dap ung van dé khan hiém con giong cho
thién tai, dich bénh. Chat thai chin nu6i lgn ndi la hon
hgp bao gdbm phén, thic 4n thiia, nudc tiéu, nudc rua
chudng trai..., cc loai chét thai nay bién dong phu
thudc vao cac yéu t6 nhu s6 lugng lon ndi, giong, ché
d¢ an udng, nhiét do, do dm trong chudng, cach vé sinh
chuéng trai. Chin nudi cing la nguon phat thai khi nha
kinh (GHG), céc loai khi carbon dioxide (CO,), metan
(CH,) va nito oxide (N,0). Mot s6 két qua nghién ctu
cho thdy, ngudén phat thai tu nganh chan nuoéi thai
ra moi trudong udc tinh khoang 7,1 ty tin CO, tuong
duong khoang 18% tong lugng phat thai khi nha kinh
toan cau, trong d6 hoat dong quan ly phan chuong
khodng 2,2 ty tin CO, [10]. Trong hoat dong chin
nudi, khi CH, dugc khang dinh la phat sinh nhiéu nhat
ti qua trinh luu git chat thai rdn va nudc thai [4]. Vi
vay, viéc quan ly va xt ly chat thai chdn nudi c6 anh
huéng rat 16n dén viéc phat sinh khi CH,.

Quy trinh xt ly chat thai chan nu6i lgn phd bién
hién nay la chét thai chan nu6i dugc dua vao ho ky khi
c6 pht bat hodc hdm biogas, qua ao hé sinh hoc, sau d6
xa tryc ti€p ra kénh muong. Hau hét, cac trang trai déu
da va dang ap dung mot hodc mot vai phuong phap dé
xt ly chat thai, tuy nhién chat lugng nudc thai sau xt ly
déu chua dat tiéu chudn [8]. Hé thong xu ly ky khi véi
dong chay ngugc qua 16p bun hoat tinh (UASB) 1a mot
trong nhiing thiét bi cao tai da dugc st dung trong xt
ly nuéc thai cong nghiép trong nhiéu thap ky. Khi phat
sinh trong qua trinh x@ ly nudc thai c6 thé thu hoi va
dugc st dung lam nhién liéu. Tuy nhién, hiéu suat xt
ly phu thudc vao trang thai bun. Bun hat c6 kha ning
chong rua troi, tao trang thai lo lting lam ting kha nang
tiép xdc véi co chat, mat do vi sinh vat trong bun hat
cao hon bun phén tdn nén st dung bun hat dé dang
nang cao tai trong hiu co (OLR) trong bé xti ly sinh
hoc dong chay ngugc qua tang bun ky khi (UASB)[1].
Thoi gian khoi dong bé UASB dé€ bun hat hinh thanh
thuong kéo dai, cin rut ngin thoi gian khéi dong, ting
cuong su tach biin 6 dong ra thi viéc tao lap hé bun hoat

! Khoa Méi trudng, Trudng Dai hoc Tai nguyén va Moi trudng Ha Noi

2 Trudng Dai hoc Khoa hoc va Cong nghé Ha Noi
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tinh dang hat la rat cin thiét d€ nang cao hiéu qua xt ly
ctia bé UASB hudng t6i ting dung trong xt ly nudc thai
chan nuoi lgn & cac qui mo 16n hon [2, 9].

Trong nghién ctiu nay, st dung mat ri va phé phu
phdm rau qua két hgp bun hoat tinh trong hé thong xt
ly ky khi v6i dong chay ngugc d€ hinh thanh bun hat
ky khi nhdm xti ly cac chat hitu co trong nudc thai chan
nuoi lgn va dénh gid kha ning thu héi khi CH,.

2. Vat liéu va phuong phap nghién ciiu

2.1. Vit liéu nghién ciiu

Thi nghiém dugc tién hanh trén mo hinh xt ly sinh
hoc dong chay ngugc qua tang bun ky khi (UASB) két
hgp bé dong chay xu6i qua gid thé treo (DHS) do nhém
tac giad tu ché tao, v6i thé tich lam viéc 10 lit duy tri &
nhiét ti 28°C dén 32°C. Bun hoat tinh dugc 1ay ti bé
biogas clia trang trai tai xa Pong Son, huyén Chuong
My, Ha Noi v6i quy m6 150 lon ndi. Phé phu phdm rau
qua va mat ri dugc ldy tai trang trai, xay nho, loc qua
sang kich thudc mat luéi Imm.

Mau bun thai va phé phu phdm sau khi dugc ldy vé
phong thi nghiém xt ly so bo dugc d6 vao thung nhya
thé tich 20 lit va khudy déu d€ dong nhit mau bun thai,
sau do tién hanh xac dinh khoi lugng riéng va xac dinh
ty trong cta bun thai. Bun thai dugc hoa tron trong
thuing 10 lit, dugc nap vao binh phan ting bang ca nhya
cho dén khi dat thé tich hitu dung khoang 60%. Sau khi
nap nguyén liéu vao bé phan tng theo yéu cu, cic van
dugc khda chit, phia trén nidp dugc lap 1 van khi néi
v6i 6ng dan khi vao tui thu khi. Khi ti tai thu khi sé
dugc do dac hang ngay dé danh gid trit lugng va chat
lugng khi sinh ra.

Nudc thai chdn nuoi lgn dua vao thi nghiém lay sau
bé biogas ctia trang trai. Nudc dugc tién xt ly bang loc
qua sang c6 kich thudc Imm dé loai bo rac thai va cac
tap chat 16n. Nudc thai chidn nudi dugc chiia trong can
dung tich 20 lit, dy trit 6 nhiét d6 phong.

Mo hinh dugc van hanh lién tuc tién hanh 1én men
yém khi trong diéu kién nhiét d6 thi nghiém dao dong
tt 28°C dén 32°C vdéi cac ty 1é phoi tron vé khoi lugng
bun hoat tinh va phé phu phdm rau qué khéc nhau theo
ty 1é bun thai: Phé phu phdm la 100:0 va 50:50. Trong
thoi gian nghién ctu sé tién hanh xdc dinh cac thanh
phan sau: Hiéu suét giam nhu cau oxy héa hoc (COD),
hiéu sudt gidam nhu cau oxy sinh hoc (BOD,), pH, tong
ham lugng cacbon (TC), tong ham lugng chit ran (TS),
téng ham lugng chat bay hoi (TVS), tong ham lugng
nito (T-N theo %TS) va téng ham lugng photpho (T-P
theo %TS).

Trong mo hinh nay, UASB st dung bun hoat tinh
dugc tao thanh trong nudc thai chidn nudi c6 bs sung
Img/l ri dudng, nudc thai chin nudi dugc pha loang
bang nudc mdy dén ham lugng COD thich hgp. Thong
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s6 pH, thanh phéan va thé tich khi dugc xac dinh hang

ngay; COD va BOD dugc xac dinh mot 1an/tuan; TC,

TS, T-N, T-P trong bun dugc xac dinh trudc va sau xt ly.
2.2. Phuong phdp phan tich va xi ly sé liéu

Quy trinh 14y mau va phan tich cac chi tiéu trong
mau bun, mau nudc thai trudc, sau xt ly dugc thuc
hién theo cac quy dinh cua tiéu chudn va quy chuin
Viét Nam. Tong ham lugng chit ran (TS) dugc phan
tich bang phuong phap sdy dén khéi lugng khong
doi, téng chit ran bay hoi (TVS) dugc xac dinh theo
phuong phép khéi lugng, BOD, dugc phan tich theo
phuong phap nuoi cdy trong ti dinh 6n & 20°C trong 5
ngay, COD dugc phén tich theo phuong phap chudn do
K,Cr,0, bang dung dich muéi Mohr, T-N dug¢c phan
tich bang phuong phép Kjedahl, T-P dugc phén tich
bang phuong phdp do mau, TC dugc xac dinh bang
phuong phap Walkley - Black.

Téng lugng khi dugc do bang dong ho do khi kiéu
uGt (WS-1A, Shinagawa) sau khi da loai H,S bang cach
cho dong khi chay qua cdt chiia bot sat. Thanh phan khi
dugc xdc dinh trén may sac ky véi khi mang la Argon,
detector TCD, c6t thép (®3mm, dai 2m, nhoi vat liéu
Unibeads C c6 kich thuéc hat 60/80 mesh).

3. Két qua va thao luin

3.1. Thanh phdn bin hoat tinh va nuéc thdi chin
nuéi lon
D¢ tién hanh nghién ctiu kha ndng sinh khi tit bun
thai biogas trong hé thong yém khi can phai xem xét
mot s6 dic diém ly, héa ciia mau bun thai d€ danh gia
tinh &n dinh ctia bun thai trudc khi tién hanh van hanh
hé thong. Két qua chi ra trong Bang 3.1.

Bang 3.1. Pic diém cua bun thai biogas tai trang trai

STT | Thong s6 Don vi Két qua Két qua
tinh dot 1 dot 2

1 |pH 7,3 7,1

2 | COD mg/1 85600 82000
Chét rén % 34,9 34,78
bay hoi
(VS)

4 |Téng % 0,95 0,92
Photpho
(T-P)

5 | Téng Nito % 1,45 1,35
(T-N)

6 | Tdng % 30,5 29,5
Cacbon
(TC)

7 | T6éngs6 % 14,5 14,9
(TS)




Két qua cho thdy, thanh phin héa ly ctia hai mau
bun thai tai cic thdi diém ldy mau khac nhau c6 su
chénh léch khong qué 16n su 6n dinh cua bun trong bé
luu mang tinh 6n dinh thai gian dai.

Tién hanh 14y mau trude khi xt ly biogas va sau khi
xu ly biogas danh gia chat lugng ctia nudc thai tai trang
trai dugc thé hién trong Bang 3.2.

Bang 3.2. Dic diém nudc thai chin nuoi Ign trude va sau
xt ly biogas

STT | Thong | Pon vi Két qua QCVN 62-
sO Trude Sau MT:2016/
xiily | xaly | BTNMT
biogas | biogas (cot B)9
1 | pH - 7,38 7.1 55-9
2 COD mg/] 3157 2125 300
3 BOD, mg/1 1910 1010 100
4 TSS mg/l 3925 1950 150
5 T-P mg/1 350 315 6*
6 | T-N| mgl | 482 | 412 150

(Ghi chii: * la gid tri theo QCVN 40:2011/BTNMT cét B)

Két qua phan tich cho thdy, gia tri pH ndm trong tiéu
chuén cho phép, con lai cac thong s6 khac nhu: COD
vugt 7-10,5 14n; BOD, vugt 10-19 lan; TSS vugt 13-26
lan,; T-N vuot 2,7-3,2 1an so v6i gidi han cho phép cta
QCVN 62-MT:2016/BTNMT cot B; riéng gia tri T-P
vugt 52,5-58,3 lan so véi gia tri cia QCVN 40:2011/
BTNMT cét B & trong nudc thai chan nuoi trudc va
sau xu ly biogas.

3.2. Nghién ciiu cdc diéu kién thich hgp cho khad
ndng on dinh va hinh thanh bin hoat tinh

a. Su thay doi ctia ham lugng Nito tong (T-N) va
Photpho tong (T-P)

Ham lugng T-N va T-P dugc 14y mau vao thoi diém
trudc khi ti€én hanh chay moé hinh cho dén khi két thuc
qua trinh thi nghiém. Két qua vé sy thay d6i ctia ham
lugng T-N va T-P dugc thé hién trong Hinh 3.1.

A Hinh 3.1. Sy thay ddi ciia ham lugng T-N va T-P theo thoi
gian phdn ting

Theo két qua trén Hinh 3.1, trong mau thi nghiém
nito téng giam ti 1,98% xudng 0,95% (giam khoang
2,1 lan). Diéu nay cho thdy, su hoat dong ctia vi khuin
trong hé thong da xay ra manh & giai doan dau ctia qué

KET QUA NGHIEN CUU KHOA HOC ‘T;E
VA UNG DUNG CONG NGHE

trinh thtly phén va cting la diéu kién thich hgp cho qua
trinh axit héa moi truong d€ sinh khi metan dan dén
kha néng tiéu thu nito cao nhat.

Bén canh sy bién thién cla nito tong so, gia tri
photpho tdng ciing thay d6i kha 16n gitta mau doi
chiing va mau thi nghiém, T-P d4u vao ctia mau doi
chiing thdp hon mau thi nghiém gan 2 14n. Ham lugng
photpho t6ng ctia mau d6i ching va méu thi nghiém
tinh ti khi bat ddu nap nguyén liéu ban dau cho dén
tudn thu 8 déu lan lugt giam tuong ting hiéu suit xt ly
dat 0.75% dén 0.78%, cung véi su bién thién do thi tai
mau thi nghiém su sut giam T-P dat hiéu suit xu ly lén
dén 57,38%, ting gip 2,23 lan so v6i mau ddi ching.
Viéc 6n dinh blin biogas dugc xuc tién trong diéu kién
bd sung nguoén dinh dudng bén ngoai cho vi sinh vét
phat trién 1a co s& cho cac cong doan xti ly tiép theo véi
muc dich thu h6i lugng khi CH, dat hiéu qud trong van
hanh mo6 hinh.

b. Khad ndng logi bé tdng chdt ran va tong chdt ran
bay hoi
Khi sinh hoc sinh ra tit hoat dong ctia hé vi sinh vat
phan giai cac hgp chat hiiu co trong qua trinh phan hay
yém khi la nguyén nhan lam cho t6ng chdt ran va tng
chét ran bay hoi ctia hén hgp nguyén liéu dau vao giam
dan theo thdi gian phan hay. Két qua phan tich ham
lugng TS, TVS d4u vao va dau ra dugc thé hién trong
Hinh 3.2.

A Hinh 3.2. Két qud phén tich thanh phdn phdn tram TS,
TVS ddu vao va ddu ra sau 60 ngay phdn ting

Két qua cho thdy, thoi diém ban dau 6n dinh bun
dé€ khoi dong hé thong tong chit ran co6 su thay ddi,
kha chénh léch gitta mau d6i chiing va mau thi nghiém.
TVS dau vao ctia mau doi ching ciing thdp hon mau
thi nghiém 1,56 14n chi dat 35,12%. C6 thé thiy, viéc b6
sung thém dinh duéng vao moé hinh déu c6 xu hudng
lam tang hiéu qua hoat dong ctia hé 1én men yém khi
xay ra trong hé thong. Do do, két qua nghién ctiu vé TS
va TVS cling 1a mot yéu t6 danh gia hiéu qua hoat dong
ctia hé théng nhdm muc tiéu sinh khi sinh hoc va xti ly
nudc thai trong chin nudi.

c. Sy thay ddi ctia pH theo thdi gian phdn iing
banh gia sy bién thién ctua pH trong mé hinh dugc
tién hanh song song cung mau d6i chiing va mau thi
nghiém da dugc lam 6n dinh bun hoat tinh trong qué
trinh van hanh, két qua chi ra trong Bang 3.3.
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Bang 3.3. Két qua danh gia dién bién cta pH theo théi gian
phéan ing

Thoi gian 14y mau Dai chiing Thi nghiém
Tuén 1 7,3 6,5
Tuin 2 7,1 59
Tuin 3 7,0 6,5
Tuén 4 6,9 7,0
Tuin 5 6,9 7,2
Tuin 6 7,0 6,7
Tuén 7 7,0 6,7
Tué4n 8 7,2 6,8

Két qua trong Bang 3.3. cho thdy, tai mau ddi chiling
khi khong dugc 6n dinh bun bang cic ngudén dinh
dudng, su hoat dong cuia cac vi sinh vat xay ra khong
dang ké viéc axit hoa moi trudng xay ra voi toc do rat
thép, gia tri pH duy tri cht yéu trong moéi trudng kiém.
Bién thién gid tri pH cho thiy, viéc bé sung cac co chat
can thiét & ngay tu thoi gian dau giup di€u kién tao moi
truong cho phan hiy yém khi tao khi sinh hoc dugc
xay ra trong hé thong.

d. Ddnh gid khd ndng loai bé COD, BOD, trong
nudc thdi dau vao va ddu ra ciia mé hinh
Trong lén men yém khi, viéc lam giam ham lugng
COD, BOD, trong nudc thai cé dnh hudng rat I6n dén
kha nang hoat dong ctia hé vi sinh vat yém khi. Dinh ky
14y mau nudc thai danh gia sy anh hudng cia COD va
BOD, dén hi¢u sudt xt ly ctia hé thong hoat dong. Két
qua dugc chi ra trong Hinh 3.3.

A Hinh 3.3. Hiéu sudt xii ly COD va BOD, theo thdi gian
phdn iing

Két qua trong Hinh 3.3 cho thdy, ham lugng COD
thay d6i khong dang ké & tuan ddu tién cua qua trinh
xttIy. O tudn d4u tién trong mau ddi chiing chi dat hiéu
sudt 17,5% va mau thi nghiém dat 25,7%, sau d6 tang
dan & tuldn ké tiép. Tuy nhién, t6c do ting & mau thi
nghiém dién ra manh mé dat 35,3% (ting gip 1,4 lan),
trong khi d6 6 mau d6i chiing chi ting khoang 1,1 lan
dat 19,7%. Trong 8 tuan chay mo hinh hiéu sudt xi ly
COD trong nudc thai tang dan va dat cuc dai 60,4% &
tudn thi 5 (ting gdp 2 1an) so v6i mau d6i chling & cung
mot thoi diém.

Trong nhiing tuan dau, hiéu suidt BOD chi dat
khoang 15,9% & mau d6i ching va 23,7% & mau thi
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nghiém, sang dén tudn thu 4 thi hiéu suit ting 1én dang
ké (tang gdp 1,9 14n) so vé6i tudn dau tién ctia qua trinh
xu ly & mau thi nghiém dat 45,2% va hiéu sudt dat cuc
dai ¢ tuan thi 5 1a 57,6% (gap 2,4 1an). Hiéu suit cua
qud trinh xd ly ting dong nghia v6i nong d6 BOD,
giam va cling lién quan dén kha ning sinh khi trong
van hanh mo6 hinh.
3.3. Kha nang sdn xudt khi sinh hoc

a. Khd ndng sinh khi sinh hoc theo thdi gian
Trong van hanh hé thong d€ 1én men yém khi thu
hoi khi metan thudng cho thdy vi khuén tao metan sinh
trudng va phét trién trong thoi gian dai, thudng khoang
3 - 30 ngay tuy vao tting loai [6]. Thé tich khi dugc ldy
ra moi ngay va tién hanh thu gom, két qua dugc trinh
bay trong Hinh 3.4.

A Hinh 3.4. Thé tich khi sinh hoc cong don theo thdi gian

Két qua trong Hinh 3.4 cho thdy, thé tich khi sinh
hoc sinh ra sau khodng 3 ngay lén men, tai mau thi
nghiém dat 40 ml, tang gdp 1,4 l4n so v6i mau doi
chting. Thé tich khi sinh hoc ting dan & cic ngay lén
men tiép theo va xuit hién dinh cuyc dai sinh khi tai
ngay thid 33 12 2800 ml d6i v6i mau thi nghiém va 1700
ml & mau d6i ching. Piéu nay cho thiy kha nang sinh
khi sinh hoc ¢6 lién quan dén qud trinh phan huy cac
hgp chat hitu co ctia nguyén liéu dau vao trong nuédc
thai va hé vi sinh vat trong bun hoat tinh hoat dong.
Thong thuong, khi phan huay 1kg chét hiiu co thu dugc
khoang 0,2 — 1,1 m® khi sinh hoc [8]. Tuy nhién, trén
thuc t&€ lugng khi sinh hoc sinh ra ciing nhu ty 1¢ hinh
thanh khi CH, cling bi tdc dong boi nhiéu yéu t6 cta
qua trinh 1én men.

b. Khd ndng sinh khi metan trong hé thong

Khi sinh hoc dugc sinh ra trong qua trinh phan huay
ky khi cac hop chat hiiu co bdi hé vi sinh vét véi cac
thanh phan cht yéu gom: CH,,CO,,N,,H,,H.S, CO,...
Mau dugc tién hanh ldy dinh ky d€ danh gia hiéu suét
thu hoi khi CH, theo thoi gian. Két qua dugc chi ra
trong Hinh 3.4.
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A Hinh 3.5. A- Hiéu sudt thu hoi khi CH, theo thdi gian va két qud phan tich khi sinh hoc trén mdy sdc ky (B - mau thi nghiém,

C- mdu déi chiing)

Két qua cho thdy, hi¢u sudt thu hoi khi CH, sinh ra
trong 60 ngay van hanh mo6 hinh cta mau thi nghiém
dat hiéu suét trung binh 51,3% trong khi d6 tai mau déi
ching ligng khi thu dugc cht yéu la N, (Hinh 3.4 B,
C). biéu nay cho thdy trong méau d6i ching khi khong
b6 sung ngudn dinh dudng d€ 6n dinh bun dan dén
mdt can bang ty 1é C:N. Trong mot s6 nghién ctu cho
thdy, cac yéu t6 anh huéng dén phan huay yém khi la
nguyén liéu dau vao, néu ty 1¢ C/N cta nguyén liéu
bang 25/1 dén 30/1 1a t6i vu cho qua trinh xtt Iy [3]. Két
qua phan tich khi sinh hoc cho thdy, trong 3 ngay dau
thanh phan hon hgp khi sinh ra chua dat gia tri tiéu
biéu cuia khi sinh hoc va nhiéu bién dong. Tuy nhién,
sang dén ngay 12 hiéu sudt thu héi khi CH, dat 45%,
6n dinh trong cac ngay ké tiép va dat hiéu sudt thu hoi
cao nhét & ngay thi 45 1a 59%. Viéc gia ting khi CH,
ciing dién ra trong thoi gian dai, diéu nay cin phai c6
qua trinh tién xt ly bun hoat tinh trudc khi dua vao hé
théng nham muc dich ting cudng mot lugng 16n quin
thé vi sinh vat yém khi gitp thuc ddy qua trinh phan
huy chit httu co d€ sinh khi metan xay ra nhanh hon.

3.4. Dé xudt thanh phdn vi sinh vit trong cdc logi

bin ky khi
Ciu trdc quén xa vi sinh vét trong mau bun hoat
tinh dugc lay ti ddu vao cia mo hinh UASB va dugc
tién hanh kiém tra moét s6 ddc tinh vé kha nang phan
hty cac hgp chét protein, xellulose, tinh bot, photpho
hiiu co cta vi sinh vat trong nuéc thai. Két qua cho
thdy, cac nganh Chloroflexi, Firmicutes, Bacteroidetes,
Proteobacteria, Actinobacteria, Euyachaeota, va
WWEL (Waste Water of Evry 1) chiém uu thé trong
cac mau bun ky khi. Két qua nay tuong dong véi mot
s6 cac nghién ctu vé su xudt hién thuong xuyén cta
cac nganh nay trong bun ky khi, trong s6 dé 4 nganh
vi khudn Bacteroidetes, Chloroflexi, Firmicutes va
Proteobacteria chiém khodng 63% t6ng s6 cua cic

nganh vi sinh vat tham gia vao con dudng phan huy
chat hitu co thu khi metan [9].

Cac vi khuén chiém uu thé trong cic mau bun hoat
tinh khi b6 sung ri duong, trong d6 nganh Firmicutes
chtia 3 16p Bacilli, Clostridia va Erysipelotrichi, trong
do6 2 16p Bacilli va Clostridia la nhiing 16p chiém s6
lugng 16n trong cac mau bun nghién ctu. Vai tro ctia
cac 16p nay trong con duong phan huay ky khi la thay
phan va axit héa chat hitu co. Chi Bacillus c6 hoat dong
trao doi chét trong qué trinh phén huy ky khi va cé
thé phan huy cac loai hgp chét hitu co khac nhau nhu
protein, xellulose, tinh bot hoac chat béo. Su xuat hién
chi Bacillus trong hé théng UASB c6 thé dong vai tro
trong viéc hinh thanh cac bong bun do kha niang bam
dinh ctia chang [7].

Su thanh cong trong van hanh cac mo6 hinh ky
khi ngoai viéc cdn mot lugng 16n cac ¢d khudn sinh
metan ma con la su phong pht vé chung loai. Day
la giai doan quan trong trong qua trinh chuyén hoa
cac hop chit hitu co thanh metan. Trong két qua cta
mot s6 nghién ctiu cho thdy, bun phan tan sau hoat
hoéa chia day dt nhom chuyén hoa cac hgp chit hiu
co thanh metan. Cac nhém chiém uu thé trong mau
bun nay la chi Methanosaeta, chi Methanosarcina, chi
Methanobacterium, loai Candidatus methanoregula va
nhom chua nuoéi cdy dugc Methanomicrobiales. Cacloai
thudc chi Methanosaeta chi st dung axetat trong qua
trinh metan héa [8]. Chi Methanosarcina c6 chtic ning
chuyén hoa co chit axetat, metanol, monomethylamin,
dimethylamin, trimethylamin, H,/CO, va CO thanh
metan. Cac loai thudc chi Methanobacterium chuyén
héa H/CO,, format, alcohol va CO [8]. Nhém
chua nu6i cdy dugc Methanomicrobiales va loai Ca.
methanoregula st dung H,/CO, va format.

Qua trinh nghién ctu cho thdy, khi b8 sung ri
duong, chi Methanosaeta va Methanobacterium chiém
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uu thé véi s6 lugng vugt trdi, trong mot s6 cac nghién
ctu cho thiy chi Methanobacterium thuong xuét hién
bén canh chi Methanosaeta khi trong hé thong xay ra
su chuyén hoa manh mé axetat dén metan [10]. Néu
cac loai thuoc chi nay khong song soét trong hé thong
do thiéu hut hydro c6 thé anh hudng dén qua trinh tao
hat bun [5].

Qua qua trinh phan tich vé kha nang ton tai ctia cac
loai vi sinh vat chi€ém uu thé c6 vai tro quyét dinh dén
tiing giai doan ctia qua trinh thuy phan va lén men yém
khi, ¢6 thé dé xudt vai tro ctia cac vi sinh vat tham gia vao
mo hinh phén huy ky khi d€ sinh khi sinh hoc nhu sau:

A Hinh 3.6. Dé xudt vai tro cia cdc vi sinh vdt trong mé hinh
phdn hity ky khi

1. Giai dogn thity phan: Bacteroidales, Clostridiacea Coryne-
bacterium, A. johnsonii, Anaerolinceae

2. Giai doan lén men axit: Bacteroidales, Syntrophomonada-
ceae, Bacteroidales, Comamonas

3. Giai doan khi metan: Methanobacterium, Methanosaeta,
Methanomicrobiales

4. Kétluan

Két qua nghién ctiu cho phép rat ra mot s6 két
ludn sau:

1. ba nghién ctiu dac tinh ctia bun thai va nudc thai
trudc va sau khi xt ly biogas. Bun thai tai cac thoi di€ém
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14y mau khac nhau déu mang tinh 6n dinh vé cc thanh
phin pH, COD, TVS, T-N, T-P, TC, TS. Nudc thai
trudc va sau xt ly biogas ngoai gia tri pH nam trong
tiéu chudn cho phép, con lai cac thong s6 khac déu
vugt gid tri giéi han cho phép cia QCVN 62-MT:2016/
BTNMT rat nhiéu lan, cOt B.

2. ba nghién ctiu cac diéu kién thich hgp cho kha
ndng 6n dinh va hinh thanh bun hoat tinh:

- B6 sung phé phu phidm rau qua va ri dudng da
cung cap dinh duéng cho hé vi sinh vat hoat dong trong
mo hinh, hiéu suét xti ly T-N, T-P, TS, TVS & mau doi
chiing dat tuong ting 22,76%; 25,71%; 9,4%; 8,1% con &
mau thi nghiém dat céc gia tri tuong tGing 52%; 57,38%
13,7% va 15,7%

- M6 hinh dugc lén men lién tuc trong 60 ngay &
nhiét do dao dong tu 28°C dén 32°C da cho thdy gia tri
pH bién thién theo dung chu ky phét trién trong lén
men yém khi, COD va BOD, trong nudc thai dat hiéu
sudt xu ly cao nhAt tai tudn thi 5 cia mau thi nghiém
véi gid tri tuong ing 60,4% va 57,6%.

3. ba danh gia dugc kha ning san xuét khi sinh hoc
trong hinh thanh buin hoat tinh ti nuéc thai chian nuéi
lgn véi thé tich khi sinh hoc cdng don trong 60 ngay la
79.947 ml, hiéu sudt thu hoi khi CH, dat cao nhét sau
45 ngay lén men 1a 59%.

4. Tl nghién ctiu va cac tai liéu thu thap da dé xuat
cac quan thé vi sinh vat cht yéu tham gia vao qud trinh
6n dinh va hinh thanh bun hoat tinh gém cac nhém:
Bacteroidales, Clostridiacea Corynebacterium, A. john-
sonii, Anaerolinceae, Bacteroidales, Syntrophomonada-
ceae, Bacteroidales, Comamonas, Methanobacterium,
Methanosaeta, Methanomicrobiales.

Cé thé st dung mo6 hinh xu ly sinh hoc dong chay
ngugc qua tang bun ky khi (UASB) két hgp dong chay
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STUDY ON THE POSSIBILITY OF CREATING ACTIVATED SLUDGE
FROM PIG FARMING WASTEWATER IN COMBINATION WITH
COLLECTING CH,

Nguyen Thi Phuong Mai, Pham Tuan Anh

Falcuty of Environment, Hanoi University of Natural Resources and Environment
Bui Nguyen Minh Thu

Vietnam France University

ABSTRACT

Study on the conditions to create natural activated sludge from pig farming wastewater combined with
methane collection was implemented based on the combination of sludge of anaerobic digestion with vegeta-
ble by-products in Up-flow anaerobic sludge blanket reactor (UASB) and Down-flow hanging sponge reactor
(DHS) at the determined rate with two experiment series as control and an experiment with the ratio of sludge
of anaerobic digestion: by-products of vegetables and fruits of 100: 0; 50:50 during 60 days. Evaluation results
showed that, the treatment efficiency of the total nitrogen reached 52%; total phosphorus reached 57.38%; to-
tal solids and total volatile solids reached 13.7% and 15.7%, respectively; treatment efficiency of COD reached
60.4%, BOD, reached 57.6%. The amount of biogas collected was 79,947 ml in the experimental sample, CH .
achieved the highest collection efficiency on 45" day for the experimental sample of 59%. Methane gas from
the studied process mainly involved groups of bacteria Bacteroidales, Clostridiacea Corynebacterium, A. john-
sonii, Anaerolinceae, Bacteroidales, Syntrophomonadaceae, Bacteroidales, Comamonas, Methanobacterium,
Methanosaeta, Methanomicrobiales.

Key word: Activated sludge, by-products, pig farming wastewater, biogas.
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¢ Méi trusng

PHAN TiCH KINH TE PHUONG THUC QUAN LY
CAU NUGC SINH HOAT TAI DO THI HA NOI

Hoang Thi Hué'

TOM TAT

Dai v6i nhiéu qudc gia trén thé gidi, viéc chuyén hudng tii quan ly cung cdp nudc (Water Supply
Management - WSM) sang quan ly cau vé nuéc (Water Demand Management - WDM) gili mot vai tro
quan trong trong chién lugc quan ly nguén nudc ngot dang ngay cang khan hiém. Phuong thiic quan ly cau
vé nudc sinh hoat d6 thi da dugc chling minh 1a mét phuong thtic quan ly rat hiéu qua trong boi canh nhiéu
kho khan trong hoat dong cap nudc sinh hoat cho do thi. Bai bao da dé xuat cach ti€p can phan tich kinh té
dai véi phuong thiic quan ly cdu nudc sinh hoat do thi gom 6 budc phu hgp véi diéu kién Viét Nam. Sau khi
phan tich thuc hién nghién ctiu ing dung quy trinh phan tich kinh t€ d6i véi phuong thtic quan ly cau nuéc
sinh hoat d6 thi trén dia ban TP. Ha N¢i. Bai bao nay da phan tich, tong hgp dugc céc kich ban nghién ctu
v6i kich ban WDM va kich ban co s6, trong do giai phap cta kich ban WDM bao gom: Tédng gia nudc; thuc
déy cac chuong trinh chdng ro ri thit thoat nudc. Bai bao da phén tich tdng hgp dugc cac lgi ich va chi phi
ctia viéc thuc hién phuong thiic WDM so véi viéc khong thuc hién phuong thiic quan ly nay tai do thi Ha
Noi trong giai doan 2010 - 2025. Cac loai lgi ich va chi phi dugc danh gia bao gom: (1) Tiét kiém chi phi van
hanh cung cép nudc; (2) loi ich st dung truc tiép tii nudc; (3) gidm chi phi dién nidng d€ cung cdp nude va xt
ly nudc thai; (4) chi phi xt ly nudc thai; (5) ting cac gia tri st dung gian ti€p thong qua viéc giam lugng nudc
dugc lay tu hé sinh thai; (6) giam lugng phat thai khi nha kinh; (7) chi phi cho chuong trinh ting gia nudc; (8)
chi phi quan ly chéng that thoat nudc. Tong hgp tat ca cac lgi ich va chi phi trong giai doan 2010-2025, nghién
ctiu tinh toan dugc gia tri hién tai rong (Net Present Value - NPV) ctia viéc thuc hién giai phap WDM & cac
quan noi thanh Ha No¢i la 1.613.096 triéeuVND. Dua vao phan tich do, mdt s6 giai phap cé tinh dinh huéng

WDM dugc dé xuit tai d6 thi Ha Noi.

Tu khoa: Qudn Iy cdu nuide, nuéc sinh hoat do thi, phan tich kinh té.
Nhan bai: 26/3/2021; Siia chita: 30/3/2021; Duyét ding: 31/3/2021.

1. Gié6i thiéu

Quan ly cau nudc (WDM) nhim tac dong dén nhu
cdu nudc d€ dat dugc miic tiéu thu cong bang, hiéu
qua va bén viing (Duane D. Baumann, 1997). WDM
sti dung cac ky thuat, cac chinh sach, giai phap khac
nhau vé€ quy dinh, cong nghé, kinh t¢é, gido duc truyén
thong huéng dén sti dung nudc tiét kiém, hiéu qua va
bén viing nhu: Chinh sach gia khoéi tang dan; chuong
trinh tdng gia nudc; chuong trinh phat hién ro ri that
thoat nudc, dich vu tu van khach hang, st dung cac
bién phép khuyén khich dé lap dat trang bi cac thiét bi
tiét kiém nudc, tai st dung nudc, stii dung nudc mua,
hay cac chuong trinh gido duc tiét kiém nuéc cho cong
dong... Su khan hiém nudc ngot ngay cang gia tang
trén pham vi toan cau dang gay ra nhiéu ap luc cho
céng tac quan ly tai nguyén nudc ndi chung va nudc
sach do thi n6i riéng. Nham d6i phé véi thuc trang nay,
viéc chuyén hudng tlii quan ly cung truyén théng sang

! Trudng Dai hoc Tai nguyén va Moéi trudng Ha Noi
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quan ly cau & nhiéu quoc gia da gitp gidm bét dang ké
cac ap luc 1én cac nguodn nudce ngot hitu han, gép phan
st dung bén viing tai nguyén nudc.

Ha Noi 1a tha do6 cta Viét Nam va la thanh phd 16n
thi hai ctia dat nudc. Dan s6 nam 2019 la 8 triéu nguoi.
Su mé rong dia gi6i hanh chinh ctia Ha No¢i cling véi
qua trinh di dan tu do lam cho t6c d¢ gia tang dan s6
2,22% moi ndm. Viéc thdéa man nhu cau tiéu dung nude
sach clia nguoi dan Ha Noi dang la mot van dé nan
giai, boi nhiéu li do: Thi nhat, qua trinh do thi hoéa va
thach thtic vé sy gia tang dan s6 do thi Ha N¢i lam tang
nhu cau vé st dung nudc sach; thi hai, nhu cau vé chat
lugng nudc sach ngay cang cao trong khi chat lugng
nguon cung suy giam; thu ba, hién nay nudéc sach dang
bilang phi va that thoat rat 16n 1én t6i 18% (HAWACO,
2020). Cac nguyén nhén trén tac dong rat I6n dén nhu
cau nudc sach trong tuong lai, doi héi Ha Ndi phai thuc
hién cac bién phap quan ly nham dam béo st dung tiét
kiém hiéu qua nguén nudc sach hién co.



Véi mong mudn cung cdp nhiing dan liéu khoa hoc
cho co quan quan ly nha nuéc vé tai nguyén nuéc tham
khéo trong viéc hoach dinh cac chinh sich nham viia
bao dam quan ly, st dung nudc bén viing, viia c6 hiéu
qua vé kinh té, cha dé dugc lua chon nghién ctiu: “Phén
tich kinh t€ d6i v6i quan ly cdu nudc sinh hoat: nghién
ctu trén dia ban Ha Noi'".

2. Phuong phap nghién ctu

Nghién ctu st dung két hgp cac phuong phap
nghién ctiu truyén thoéng bao gém Phuong phap thu
thap va tong hop tai liéu thi cdp; Phuong phap du bao
nhu cau st dung nudc; Phuong phap diéu tra bang hoi
két hop véi khao sat thuc té Phuong phap chuyén gia,
va phuong phap nghién ctiu hién dai bao gom Phuong
phap chuyén giao gia tri, Phuong phéap phén tich chi
phi - 1gi ich (CBA) trén nguyén tac dam bao tinh tdng
hop, tinh h¢ thong, tinh hién dai va sy pht hgp. Trong
do6 phuong phap st dung chinh la phuong phap CBA.

Phuong phdp phdn tich chi phi - lgi ich (Cost
Benefit Analysis - CBA)

Phuong phap phén tich chi phi - lgi ich (CBA) la
mot phuong phap dugc st dung trong viéc xac dinh,
danh gia va so sanh cac chi phi va lgi ich kinh té cua
viéc thuc hién du 4n, chuong trinh, chinh sach (goi tat
la dy 4n), nham cung cép thdng tin phuc vu qua trinh
ra quyét dinh.

Phan tich chi phi - lgi ich d6i v6i WDM, bén canh
cac chi phi - lgi ich truc tiép khi thuc hién WDM (c6
gia thi truong) thi ngudi phan tich con quan tam dén
cac chi phi - 1gi ich gian tiép (khong c6 gia thi truong)
nhu tdc dong moi truong, xa hoi.

Hién nay, chua c6 mdt quy trinh phan tich kinh té
tong quat nao dugc xay dung d€ danh gia WDM, thay
vao do6 cac nha kinh t€ da dua trén quy trinh phan tich
CBA chung réi phat trién quy trinh phan tich chi phi -
lgi ich d6i v6i WDM. D€ phu hgp véi thuc tién cua do
thi Viét Nam, quy trinh phan tich chi phi - 1gi ich d6i
v6i phuong thiic quan ly cau vé nudc sinh hoat do thi
dugc dé xuit gom 6 budc chinh nhu sau:

(1) Xay dung cac kich ban quan ly nuéc cap do thi
(kich ban WDM va kich ban co s& - BAU)

(2) Xac dinh chi phi lgi ich ctia kich ban WDM

(3) Danh gia (udc tinh) gid tri chi phi, loi ich

(4) Tinh chitiéu danh gia gia tri hién tai rong NPV

(5) Kiém tra tdc dong ctia nhiing thay ddi trong gia
dinh va dii liéu (phén tich d¢ nhay)

(6) Dé xuat giai phap quan ly hiéu qua

3.Két qua

3.1. Kich bdn qudn ly cdu vé nuéc sinh hoat dé

thi Ha Noi
Trong bao cdo nay, cac lgi ich va chi phi thuc hién
WDM ¢ d6 thi Ha N¢i dugc danh gia bang cach so sanh

KET QUA NGHIEN CUU KHOA HOC ‘
VA UNG DUNG CONG NGHE

i)

kich ban WDM véi kich ban khong thuc hién WDM
(BAU hay WDMO). Hai kich ban dugc goi 1a "kich ban
WDM?” va “kich ban co s¢”.

Kich ban WDM: Kich bian WDM dugc xem xét trén
co s6 hai nhom giai phap la: (1) Qudn ly chong that
thodt va (2) Tdng gid nudc sach.

o Chuong trinh thuc hién giai phap Quan ly chéng
that thoat nudc sach da dugc cong ty nudc sach
HAWACO va ngudi dan thuc hién tii nam 2010. Vé6i
tai liéu thu cap thu thap tu Cong ty HAWACO, giai
phap quan ly d6i véi ho tiéu thu nude da va dang thuc
hién d¢ la thudng xuyén kiém tra chit lugng ctia dong
hé do nudc; thay thé, stia chiia cac dong ho bi hong,
kiém dinh dong ho ctia cac ho gia dinh dam bao 100%
dong ho hoat dong véi muic do chinh xac cao; cac ho
gia dinh da dugc dé nghi thay thé dan cac thiét bi dung
nudGe ci hong, gay ro ri nude bang cac thiét bi tiét kiém
nuéc.

« Chuong trinh thuc hién giai phdp Tang gia nudc
sach. UBND TP. Ha N¢i chi dao viéc nghién ctiu va dé
xudt ra cac thay d6i trong chinh sach gia ban nuéc sach
ctia Cong ty nudc sach Ha Noi. Gid nudc sach tinh theo
gia lay tién ap dung cho khdi tu nhan (sinh hoat). Gia
nudc duge diéu chinh tii ndm 2013 dén nam 2015, don
gid nudc trung binh hién nay tinh theo gia binh quan
vao khoang 8.000 dong/m’.

Kich bdn so sdnh (con goi la "kich bdn co s6” hay
BAU) la mot phan tich gia thuyét nhiing tac dong sé
xay ra néu Ha Noi khong chon thuc hién WDM, thay
vao d6 di theo mot cach thiic quan ly truyén thong don
gian 1a m& rong két ciu ha tang cdp nudc dé dap tng
nhu ciu ngay cang tang.

Khung thdi gian va diéu kién gid dinh cia cdc
kich ban

C4 hai kich ban WDMI1 va kich ban co s& duogc
phén tich trong giai doan bit ddu nam 2010 va két thuc
nam 2025. Nam tai chinh 2013 dugc chon 14 diém quy
d6i gid tri tién té cho viéc phan tich trén co s& raing day
la khoang thoi gian ma Ha Noi dua vao giai phap Tang
gid nudc sach trong thuc hién chuong trinh WDM.

Dé phan tich, so sanh 1gi ich chi phi gitia cac kich
ban nghién ctiu 14p ra cac gia thiét lién quan nhu sau:

Thii nhdt, cdc gid dinh dé uéc tinh ndng luc cdp
nudc sinh hoat theo cdc kich bdn
D61 véi kich ban co s6, d€ ude tinh téng lugng nude
cdp trong giai doan 2010 - 2013 cac s6 liéu cung cdp
nudc dya trén di liéu cung cdp nude thuc té€ 1y ctua
Cong ty HAWACO. Trong thai gian nghién ctiu con
lai, tii 2013 dén 2025 udc tinh can dya trén gia dinh
lugng nudc binh quan d4u nguoi tiép tuc ting véi toc
do cta thoi ky 2010 - 2013 1a 0,7%/ndm va téc do gia
tang dan s6 la 1,6%/nam.
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baéi véi kich ban WDM, cac s6 liéu cung cdp nude
trong giai doan 2013-2015 dya trén dii liéu cung cdp
nudc thuc té 1dy ctia Cong ty HAWACO. Trong nhiing
ndm nghién ctiu con lai, tif 2010 - 2013, tinh toan dya
trén gia dinh lugng nudc binh quan trén dau ngudi
tang voi toc do thoi ky 2013 - 2015 1a 0,7% va giai doan
tti nam 2016 - 2025, khi c6 WDM thi lugng nudc binh
quan dau ngudi cé toc do ting chdm hon so khi khong
c6 WDM, do d6 tinh toan dua trén gia dinh lugng nudc
binh quén trén d4u ngudi tang véi téc do cua thai ky
2013 - 2015 1a 0,35% cho suot giai doan 2016- 2025, va
toc do gia tang dan s6 1a 1,6%/nam.

béi véi kich ban WDM2 véi giai phap truyén
thong, lugng nudc binh quan dau ngudi giam véi téc
d6 0,15%/nam (Bill de Blasio, 2010).

Thit hai, cdc gid dinh udc tinh lugng nudc thdi theo

cdc kich bdn

Déi véi kich ban co sé va kich ban WDM, udc tinh
lugng nudc thai phat sinh cdn ct vao s6 liéu lugng
nudc cap theo cac kich ban, theo Quy hoach thoat nudc
Tha d6 Ha No6i dén nam 2030, tAm nhin dén ndm 2050
lugng nudc thai phat sinh bang 90% lugng nudc dau
vao. Cédn cu vao s6 liéu vé cong sudt clia cac nha mdy
xt ly nudc thai trén dia ban Ha Noi, cac nam giai doan
2010 dén 2015 lugng nudc thai duge xu ly chi dat 15%
so v6i lugng phat sinh, nam 2015 lugng nudc thai dugc
xu ly dat 35% tOng lugng nudc thai phat sinh do nha
may xu ly nuéc thai Yén S& di vao hoat dong. Trong
nhiing nam nghién cdu ké tiép, gid dinh ring lugng
nudc thai dugc xt ly tang 1% mai nam.

Uéc tinh lugng nudc cdp cho sinh hoat va lugng
nudc thdi dugc xii ly theo cdc kich bdn

Lugng nudc cip cho sinh hoat mdi nam tai do thi
Ha No¢i dugc gia dinh theo tting kich ban tuong ting
la mot yéu t6 quan trong trong viéc xac dinh két qua
lugng gid. Theo nhu cac gia dinh nghién ctiu da uéc
tinh tng lugng nudc sinh hoat cung cip ctia cac kich
ban thu dugc két qua biéu thi truc quan boi Hinh 1:

Dua theo biéu d6 hinh 1 nhén thdy khodng cach
gitia hai duong WDMO va WDM ngay cang 16n hon
theo thai gian, va khodng céch nay biéu thi lugng nuéc

A Hinh 1. Biéu do vé lugng nui6c cdp theo kich bdn WDM va
kich bdn co sé (WDMO0), 2010 - 2025

A Hinh 2. Lugng nu6c thdi dugc xit ly theo cdc kich bdn, giai
doan 2010 - 2025

tiét kiém dugc nho thuc hién chuong trinh WDM. Can
cui vao bang s6 liéu tinh toan dugc lugng nudc tiét kiém
dugc khi thuc hién WDM giai doan tli nam 2015 dén
nam 2025 1a 153,87 triéu m’. So sanh lugng nudc tiét
kiém dugc vé6i két qua du bao nhu ciu nudc sinh hoat
dén nam 2025 la 1.247,33 triéu m’, nhu vdy khi khong
dau tu mo rong thém két ciu ha ting cung cip nudc
ma ap dung WDM c6 thé giai quyét dugc 12,33% yéu
cau cdp nudc. Trong bdi canh khan hiém tai nguyén
nudc ngot thi két qua udc tinh trén la mdt minh chiing
ro rang cho cic nha hoach dinh chinh sach lua chon
phuong thiic quan ly nudc hiéu qua.

bong thoi voi lugng nude cdp dau vao tiét kiém
dugc thi lugng nudc thai dau ra ciing sé tao ra it hon.
Lugng nudc thai dugc xti 1y theo cac kich ban dugc ude
tinh can cu vao gia thiét trén. Két qua dugc thé hién
trong Hinh 2.

3.2. Xdc dinh va udc tinh chi phi, lgi ich lién quan
dén cdc kich ban qudn ly

Trén co s6 tham khdo cac nghién ctiu cua cac hoc
gia va t6 chic trén thé giéi vé WDM nhu Brandes
M.O., Ferguson K. (2004), Beacon Pathway (2010),

Bang 1. Lgi ich va chi phi cta thuc hién phuong thiic quan ly ciu nuéc sinh hoat & d6 thi Ha Néi

phi bao dudng bdo tri...

Loiich/chi | Ma | Giai thich Phuong phap udc tinh/ Nguon s6 liéu

phi chinh

Tiét kiém B1 | Khi4p dung WDM nudc & Ha Noi sé dem | Udc tinh cdn ct theo m6i quan hé tuyén tinh gitia
chi phi cho lai 1gi ich tiét kiém chi phi tai chinh ctia chi phi vén hanh va t6ng khoéi lugng nudc cip

viéc cung cdng ty cip nudc lién quan dén hoat dong | S6 liéu thong ké vé chi phi van hanh tit cong ty

cip nuée cung cip nudc nhu giam chi phi van hanh | HAWACO, céc ndm tit nam 2010 dén 2013 cho kich

nhu tién mua cdc chat lam sach nudc, chi

ban co sd, giai doan 2014 dén 2016 cho kich ban
WDM

S6 liéu udc tinh vé lugng nude cdp cho sinh hoat tai
d6 thi Ha Noi tt 2010 dén 2025 theo tting kich ban.
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Loiich/chi | Ma | Gidi thich Phuong phap udc tinh/ Nguon s liéu
phi chinh
Tiét kiém B2 | Viéc cung cdp nudc thuong doi hoi viec st | Udc tinh cin ct theo m6i quan hé tuyén tinh gitia
chi phi nang dung ning lugng dién dé cic tram bom hoat | chi phi dién niang va t6ng khoi lugng nudce cip.
lugng can dong. Khi thuc hién WDM sé st dung ning | S6 liéu théng ké thu thap dugc vé chi phi dién ning
thiét cho lugng it hon cho viéc cung cdp nudc, do san | tit Cong ty HAWACO, cic ndm tii nam 2010 dén
viéc cung xudt cac don vi nudce it hon 2013 cho kich béan co s, giai doan 2014 dén 2016
cip nudc cho kich ban WDM.
S6 liéu udc tinh vé lugng nudce cdp cho sinh hoat tai
d6 thi Ha No6i ti 2010 dén 2025 theo tting kich ban.
Tiét kiém B3 | Tiét kiém lugng nudc tiéu thy thudng tac "
chi phi xti ly dong t6i lugng nudce thdi, chi phi xt ly nude | B3=3 (th BAU _ Q"M )XPW
nudc thai thai sé gidm. Khi thyc hién WDM sé c6 chi =1
phi it hon cho viéc xt Iy nudc thai do gidm | t dai dién cho méi ndm nghién ctiu (t: 1...n);
nudec st dung QwtPAY va QwtVPM [a lugng nudc thai dugc xt ly
theo kich bdn BAU va kich bAn WDM (triéu m?);
Pw: Gia xt Iy 1m® nudc thai sinh hoat (VNDb/m?)
Tiét kiém B4 | Khi thuc hiéen WDM sé sti dung ning lugng | Udc tinh cin cti theo m&i quan hé tuyén tinh gitia
chi phi nang it hon cho viéc xti ly nudce thai do lugng chi phi dién ning va tong khdi lugng nudc thai duge
lugng trong nudc thai tao ra it hon. xu ly.
xu ly nuée S6 liéu thong ké thu thap dugc vé chi phi dién nang
thai ttt Nha may xt ly nuéc thai Kim Lién, Trac Bach, cac
ndm ti nam 2010 dén 2013 cho kich ban co sd, giai
doan 2014 dén 2016 cho kich ban WDM.
S6 liéu udc tinh vé lugng nude thai dugc xt ly tai do
thi Ha Noi tt 2010 dén 2025 theo tting kich ban.
Giam phat B5 | Khi thuc hién WDM, sé tiét kiém lugng o .. .
thai khi nha dién ning cho hoat dong cung cip nugcva | BS= Z(et —e ) x ef x SCCx (1+5)
kinh xtt Iy nuéc thai. Lugng phét thai khi nha !
kinh phat sinh trong qua trinh tao ra dién, Trong do: ! ) !
do dé nhiing thay déi trong sit dung ning etWPMya et?AV la‘} cho s6 nang lugng cin thiét (kWh)
lugng trong qué trinh cAp nudc va xii Iy cho viéc cung cdp nudce va xii Iy nudc thai trong nam
nudc thai sé "gian tiép” gidm miic do phat | tcua kich ban WDM va kich bdn co s6;
thai khi nha kinh. SCC: chi phi xa hoi ctia carbon;
s 1a téc d6 gia tang thiét hai tit carbon;
ef 1a lugng khi thai trung binh phat thai tu dién (tin
CO,-e/ kWh)
Nguén s6 liéu:
SCC = 4,35 $/tdn CO,-e = 90.601,8 VND/ tin CO,-e
(Pam Thi Tuyét, 2015)
s =0,02 (IPCC, 2011)
ef = 0,5657 tin CO,-e/MWh (IPCC, 2014)
Gia tri tién B6 | Nhiing gia tri st dung truc tiép ctia nudc

ich tryc tiép
tu st dung
nuéc

bao gébm mdt loat cac muc dich st dung
khéc nhau nhu tdm ra, dn udéng, ndu an...
Gid tri doanh thu ctia cong ty ¢ dugc st
dung danh gia gid tri st dung truc tiép tu
viéc cung cip nudc

B6 = i(QtBAU _ QtWDM )P
t=1

Trong do:

t dai dién cho mdi ndm trong nghién ctu (t: 1...10);
QtP*Yva QtYPM la lugng nudc cung cip cho nim

t theo cac kich ban co sé va kich ban WDM (triéu
m*); P gid 1m® nudc sach sinh hoat ¢ d6 thi Ha Noi
(VND/m?)

S6 liéu udce tinh vé lugng nudce cdp cho sinh hoat tai
do thi Ha Noi ti 2010 dén 2025 theo tting kich ban.
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Phuong phap uéc tinh/ Nguodn s liéu

B7 = Z":(th — 0" x Veco x1000
1=l

Trong do:

QtP*AY va QtVPM ]a lugng nude cip vao hé thong theo
kich ban co s va kich bAn WDM (triéu m?) theo céc
ndm; Veco la gid tri st dung gian tiép do nudc trong
dong cung cip ($/1it).

Nguon s6 liéu:

Gid bong sinh thai ctia nuéc mét 1a 0,16 $//m?
(Patterson (2002), M¥)

Veco =V, x GDPD, /GDPG, = 0,16 x (1,535/1,615)
=0,15 ($//m?®) = 0,15 x 20.828 = 3.167,4 (VND/m?)
(World Bank, 2013).

Gi4 tham khéo/ Y kién chuyén gia & tham khdo cic
chuong trinh da trién khai.

Cén cti vao s6 liéu thong ké tii cong ty HAWACO,
két hgp vé6i tham khao y kién cong ty tu vidn vé thay
déi chinh sach gia nudc (Cong ty c6 phan nudc va
moi trudng Viét Nam, s6 5 dudng Thanh, Ha Noi),
chi phi ddu tu cho chuong trinh ting gid nudc sinh
hoat & d6 thi 1a trung binh 500.000.000 (VND), chi
phi cho chuong trinh truyén théng vé ting gid nudc
trude 3 thang 1a 200.000.000 (VND).

Loiich/chi | Ma | Giai thich

phi chinh

Gid tri st B7 | Gia tri st dung gian tiép cua nudc, do 1a vai

dung gidn tro cua nudc trong dong chay gop phan vao

tiép clia hoat ddng cua cic hé sinh théi. Vi dy, nuéc

nuéc c6 mot vai tro quan trong trong cac dich
vu hé sinh thai xt 1y va dong hoa chat thai.
Ngoai ra, nudc cd vai tréo quan trong trong
viéc cung cip moi trudng séng va ho trg sy
séng cho cac sinh vit, cung cdp chu ky dinh
dudng va xt ly chat dinh dudng, dong thoi
¢6 vai tro quan trong trong diéu hoa khi hau

Chi phi C1 | Kich ban WDM la biéu gia nudc ting lén,

dau tu cho thi cac chi phi bao chi phi bao gom:

chuong (Cla): Chi phi nghién ctiu va dé xuit chinh

trinh ting sach ting gid nuédc

gid nudc (C1b): Chi phi hanh chinh lién quan dén
trién khai chuong trinh ting gia nudc ti
UBND thanh phé téi tiing quéin, phudng, xa
(C1d): Chi phi van hanh, kiém soat va danh
gid
(Cle): Chi phi truyén thong cho chuong
trinh tang gia nudc

Chiphiddu | C2 | Chiphi quan ly/gidm sat cia cong ty thuc

tu chuong hién chuong trinh chdng that thoat; chi phi

trinh chéng giam sat chong duc pha dudng 6ng; chi phi

thit thodt lap dat/ lap dat bé sung cong to nudc; chi

nuéc phi dao tao va ning cao ning luc ctia céng
nhan trong phat hién va ty stia chiia ro ri.
Ngoai ra thém céc chi phi hoat ddng do cac
yéu cau quan ly (xay dung cac loai quy dinh,
gidly t3, thi tuc, s6 sach)

Udc tinh can ¢ theo mdi quan hé tuyén tinh gitia
chi phi quén ly chdng thit thodt va téng khdi lugng
nudc cdp

S6 liéu thong ké vé chi phi quan ly chong that thoat
tit cdng ty nudce sach Ha Noi, cadc ndm tit nam 2010
dén 2013 cho kich ban co s6, giai doan 2014 dén
2016 cho kich bAn WDM

S6 liéu udc tinh vé lugng nude cdp cho sinh hoat tai
do thi Ha Noi tit 2010 dén 2025 theo tting kich ban.

IUCN (2008), két hgp v6i tham van chuyén gia va thuc
hién diéu tra khdo sit, nhim xic dinh danh muc chi
phi va lgi ich phu hgp d6i véi WDM tai Ha Noi. Céac
chi phi va lgi ich chinh cia WDM va phuong phap udc
tinh dugc mo ta trong Bang 1.

UGc tinh cdc gid tri lgi ich ciia viéc thyc hién WDM

Két qua tinh toan 1gi ich c¢6 dugc nha viéc thuc hién
WDM trong giai doan 2010 dén ndm 2025 cta nghién
ctu nay dugc thé hién tom tat trén Hinh 3.

Nhan thdy rang, thuc hién WDM da dem lai lgi ich
rat 16n. Trong céc lgi ich “hiiu hinh”, gia tri loi ich tiét
kiém chi phi van hanh cung cdp nuéc la 654,79 triéu
VNBD va lgi ich sti dung truc tié€p tli nude co gia tri rat
16n xdp xi 1.285.579 triéu VND, loi ich gidm chi phi
dién nang d€ cung cdp nudc va xti ly nudc thai co gia tri
1.122.054 triéu VND va lgi ich giam chi phi xt Iy nudc
thai cé gia tri 462.992 triéu VND. Bén canh do, cac loi
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A Hinh 3: T6ng gid tri ctia nhiing lgi ich nh¢ thic hiégn WDM,
2010-2025

ich khong “htiu hinh” cling c6 gia tri rat 16n nhu gia
tri st dung gian ti€p do giam lugng nudc dugc lay di
ti hé sinh thai udc tinh dugc 1a 1.466.482 triéu VND.
Nhin chung, két qua udc tinh cac gia tri lgi ich da minh
chiing r6 rang cho sy thanh cong ctia viéc thuc hién
phuong thiic WDM tai d6 thi Ha Noi.



UGc tinh cdc chi phi ciia viéc thuc hién WDM

Chi phi cho chudng trinh ting gid nudc sinh hoat (C,)

Cén cti vao s6 liéu thong ké ti cong ty HAWACO,
két hop v6i tham khao y kién cong ty tu vin vé thay d6i
chinh sach gia nuéc (Coéng ty CP Nudc va Moi trudng
Viét Nam), chi phi dau tu cho chuong trinh ting gia
nudc sinh hoat ¢ do6 thi Ha N¢i la trung binh 500 triéu
VNBD, chi phi cho chuong trinh truyén théng trudc 3
thang vé€ tang gia nudc la 200 triéu VND.

Chi phi cho chuong trinh qudn ly chong thdt thodt
(C)

Trén co s6 s6 liéu cac ndm 2010 dén 2015 vé lugng
nudc cung cap va chi phi chong that thoat thu thap tu
Cong ty cap niéc HAWACO, nghién ctu da xay dung
mdi quan hé tuyén tinh gitia chi phi chéng that thoat
(VND/m’) va téng khéi lugng nude cdp (m?), thu duge
két qua trong Hinh 4:

A Hinh 4. D6 thi tuyén tinh mdi quan hé giiia chi phi chong
thdt thodt va tong ligng nuidc cdp cho hai kich bdn

Bang 2: Két qua udc tinh chi phi quan ly chong thit thoat
nuéc theo chuong trinh WDM

Nam |Chi phi quan ly | Nim |Chi phi quan ly
chéng that thoat chdng that thoat
nudc (Cz, triéu nudéc (Cz, triéu
VND) VND)

2011 -9.435,02 2019 |23.712,34

2012 | -8.138,89 2020 |28.616,18

2013 | -3.459,43 2021 | 33.649,00

2014 | 1.593,65 2022 | 38.813,98

2015 | 5.040,76 2023 | 44.114,36

2016 | 9.744,06 2024 | 49.553,48

2017 | 14.279,27 2025 | 55.134,75

Tdng s6 : 286.143,97

KET QUA NGHIEN CUU KHOA HQC &
VA UNG DUNG CONG NGHE &F

Trén co s¢ da ude tinh duge lugng nude cdp theo
cac ndm cua hai kich ban, két qua udc tinh chi phi quan
ly that thoat nudc dugc thé hién & bang 2.

Ddnh gid hiéu quad ciia chuong trinh WDM & dé
thi Ha Noi

NPV la tiéu chi dugc st dung d€ danh gia hiéu qua
ctia chuong trinh WDM, do la tdng gia tri hién tai ctia
tdt ca cac chi phi va lgi ich dugc tinh bing tién cua
chuong trinh WDM va tinh theo cong thtic duéi day:

" (Bt—Ct)

w (+r)

Trong do:

r - tylé chiét khau

t - thoi diém xéc dinh céc chi phi - 1¢i ich (ndm thu t)

T- S6 ndm du kién cta du an/ chuong trinh

Bt - Téng lgi ich & ndm th t (triéu VND)

Ct - Téng chi phi 6 ndm tht t (triéu VND)

Nghién ctiu nay st dung ty 1¢ chiét khiu r 1a 0,065
(cén ct xac dinh dya theo lai sudt trai phiéu Chinh phu
nam 2016);

Kétqua tinh toan dugc: NPV=1.613.096 (triéuVND)

Két qua trén day thu dugc lgi ich rong cta kich
ban WDM la duong, c6 nghia la cac két qua thu dugc
nhd thuc hién WDM sé dugc lgi hon so v6i nhiing két
qua khi khong thuc hién WDM (nghia 1a theo kich
ban co sd).

NPV =

Phan tich dé nhay theo cdc yéu to tdc dong dén lgi
ich - chi phi

Thuc hién phén tich d6 nhay cua tinh toan khi tién
hanh xem xét su thay d6i cia NPV trong khi c6 su thay
doi cua cac yéu té khong chac chan:

(1) Thay ddi ty 1é chiét khau r: Xét r tang dan véi cac
gid tri 0,03; 0,06; 0,1; 0,12 theo hudng dan trong mot s6
bao cao cia WorldBank vé stt dung hé s6 r & cac nuée
dang phat trién (bang 3).

Bang 3. Két qua tinh toan lgi ich rong véi cac ty 1€ chiét
khau khac nhau

NPV  (r | NPV ( NPV (r =| NPV (r =[NPV (r =
=0,08) r=0,03) |0,06) 0,1) 0,12)
1.613.096 |2.849.040 |2.018.714 | 1.385.691 | 1.042.627

Nguon: Tinh todn cua tdc gid Nguon: Tinh todn ciia tdc gid

Phuong trinh tuyén tinh dugc thiét lap:
Y,,, = 1852,8 x - 214360

Y, = 861,38 x - 80286

Trong do:

(2) Thay d6i gia dién: theo Quyét dinh s6 69/2013/
Qb - TTg ngay 19/11/2013 quy dinh vé co ché diéu
chinh mtc gia dién binh quén thi gia dién tang binh
quén 10% moi ndm.

Thuc hién udc tinh gid tri NPV = 1.658.657 triéu VND

Nhén thay, v6i nhiing ty 1é chiét khau khac nhau va
thay ddi gia dién thi gia tri NPV van 16n hon 0. Két qua

x: 1a lugng nudc cép theo tling ndm (triéu m*/nam)
y: 1a chi phi quan ly chdng that thoat (triéuVND)
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ndy la bang chiing ré rang nhit khing dinh WDM la
cach tiép can t6t nhat dé€ quan ly nudc t6t hon, khi diéu
kién thanh phé dang phai d6i mat véi ap luc ngay cang
tang trong viéc giam chi phi va quan ly cac nguon tai
nguyén nudc. Thai gian t6i chinh quyén thanh pho va
Cong ty HAWACO can c6 cac chinh sach va giai phap
hoan chinh dé van dung phuong thiic WDM dem lai
hiéu qua to 16n & do thi Ha Noi.

4. Két luan va Khuyén nghi

Phuong thiic quan ly cau vé nudc sinh hoat do thi da
dugc chiing minh la mét phuong thiic quan ly rat hiéu
qua trong bdi canh nhiéu khé khédn trong hoat dong
cdp nudc sinh hoat cho do thi. Nghién ctiu nay da phan
tich, tdng hop dugc cac kich ban nghién ctu véi kich
ban WDM va kich ban co sd. Tt cac kich ban thiét lap
trén, nghién ctiu thuc hién danh gid, két hgp gitia dinh
tinh va dinh lugng vé cac 1gi ich va chi phi phat sinh tu
thuc hién cac giai phap ctia phuong thiic WDM tai noi
thanh Ha No¢i. Nhiing giai phap cta kich ban WDM
bao gom: Tang gia nudc; thic ddy cac chuong trinh
chong ro ri that thoat nudc. Nhin chung, cac két qua
dinh lugng cta nghién cdu nay cung cip bang ching
rat ro rang cho gia thuyét rang c6 nhiing lgi ich tiém
nang rat 16n c6 thé dat dugc théng qua viéc ap dung
phuong thiic WDM, va da thuc hién danh gia mot s6
lgi ich va chi phi ctia viéc thuc hién quan ly cau nudc
sinh hoat do thi theo gia tri tién té. Cac loai lgi ich va
chi phi dugc danh gia bao gom gia tri lgi ich tiét kiém
chi phi vdn hanh cung cap nudc la 654,79 triéu VND,
va loi ich st dung truc tiép tu nudc co6 gia tri rat lén
xdp xi 1.285.579 triéu VND, loi ich giam chi phi dién
nang d€ cung cdp nudc va xt ly nudc thai co gia tri
1.122.054 triéu VND va lgi ich giam chi phi xt ly nuéc
thai c6 gia tri 462.992 triéu VND; gid tri st dung gian
tiép do gidm lugng nudc dugce 14y di ti hé sinh thai
udc tinh dugc 1a 1.466.482 triéu VND. Tong hop tt ca
cac lgi ich va chi phi trong giai doan 2010-2025, nghién
ctiu tinh toan dugc gia tri hién tai rong NPV cua viéc
thuc hién gidi phap WDM 6 cac quan ndi thanh Ha Noi
la NPV=1.613.096 triéuVND. Cac két qua dinh lugng
ctia nghién ctu nay cung cip bang chiing rit r6 rang
cho gia thuyét rang c6 nhiing lgi ich tiém nang rit 16n
c6 thé dat dugc thong qua viéc ap dung phuong thiic
WDM.

St dung khung phén tich chi philgi ich, nghién ctiu
da c6 ging xdc dinh va udc lugng cac chi phi lgi ich
doi véi phuong thiic WDM tai Ha N¢i. Méc du van

TAI LIEU THAM KHAO

1. Dam Thi Tuyét (2015), Ddnh gid chi phi xa hji ctia Carbon.
Ung dung thit nghiém cho dy dn CDM thu héi khi dong
hanh tai mé ddu Rang Dong, Tap chi khoa hoc DPHQGHN,
s64, T21-29
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c6 nhiing gia tri khong uéc tinh dugc nhu chi phi stic
khoe, lgi ich canh quan giai tri, cac lgi ich xa hoi khac,
két qua tinh NPV cho thdy tin hiéu tich cuc giup cac
nha quén ly thuc déy thuc hién WDM.

Trong thoi gian t6i, Ha Noi can tling budc thuc hién
cac chinh sach mdéi va giai phép toan dién d€ thuc ddy
viéc ap dung WDM.Theo kinh nghiém ctia cac quoc gia
khac, chung t6i dé xuat ap dung mtic gia nudc hop ly va
khung gid nudc thich hgp bao gom:

o Tinh dung, tinh da d€ duy tri ngudn thu va lay
lai du cdc chi phi cho cong ty cdp nudc bang cach dua
chi phi moi trudng va xa hoi vao trong gia nudc nham
giam thiéu cac ngoai ting tiéu cuc;

o Tiép tuc 4p dung miic gia lay tién dé ting cudng
tiét kiém, st dung hiéu qua nudc sach do thi;

« Tang gia nudc hgp ly c6 10 trinh va cé sy dong
thuadn cua ngudi tiéu dung;

o Ap dung phi nudc thai va phi dich vu moéi truong
riing d€ thuc hién tinh ding tinh du;

« Dua cac yéu t6 ngoai ting tiéu cuc vao trong gia nudc.

Bén canh d6 nghién ctiu khuyén nghi thém mot s6
giai phap gido duc nang cao nhén thtic sé ho trg dé thuc
thi to6t hon phuong thiic WDM. Kinh nghiém tlii khuén
khé quan ly ciu nudc sinh hoat d6 thi ctia trung tam
POLIS, CANADA, chung t6i dé xudt cac giai phap cu
thé v6i do thi Ha Noi nhu sau:

« Long ghép chuong trinh gido duc vé tiét kiém
nudc trong cac trudng hoc: Cac co quan thuc hién cac
hoat dong nay bao gom: trudng hoc, co s6 gido duc va
dao tao, nha cung cdp nudc, phong tai nguyén va moi
truong. Cac chuong trinh nay nén bao gom cac chuyén
gia va gido vién lam nguoi cung cdp kién thtc va ky
nang vé tiét kiém nudc va st dung co6 hiéu qua.

o Cac chién dich tuyén truyén va van dong xa hoi vé
tiét kiém nudc: Cac chuong trinh nay nén la cac hoat
dong cho phat séng va cac t6 chiic xa hoi (vi du: hoi
phu nii, doan thanh nién...). Bén canh viéc cung cip
thong tin vé tdm quan trong ctia nudc sach thong qua
cac phuong tién truyén thong dai chiing, nén cé nhiing
hoat dong sang tao nhu cac cuc thi vé y tudng tiét
kiém nudc...

« Ap dung "nhan tiét kiém nudc" cho céc thiét bi gia
dung (may gidt, thiét bi vé sinh, voi sen...) d€ cung cdp
cho nguoi sti dung thong tin ho trg cho su lya chon
cua hom

2. Bill de Blasio, Mayor, Emily Lioyd (2010). Water Demand
Management plan. NYC Environmental Protection.

3. Beacon Pathway Limited (2010), A Framework for Valuing
Water Demand Management: Conceptual Framework

4. Brandes M.O., Ferguson K. (2004), The Future in Every
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Unit 1,2,3,4 9. http://www.ipcc.ch/publications_and_data/ar4/wg2/en/

ch20s20-es.html%7Caccessdate

STUDY ON ECONOMIC ANALYSIS METHODS OF DOMESTIC WATER
DEMAND MANAGEMENT IN URBAN HANOI

Hoang Thi Hue
Hanoi University of Natural Resources and Environment

ABSTRACT

For many countries in the world, the shift from water supply management (WSM) to water demand man-
agement (WDM) plays an important role in management of water resources which was already increasingly
scarce. Fresh water is increasingly scarce. Urban water demand management has proven to be a very effective
management measure in the context of many urban water supply problems. The paper proposes an economic
analysis approach to the urban water supply management in six steps adapted to Vietnamese conditions. After
analyzing the application of the economic analysis process to urban water demand management in Hanoi ur-
ban area. This paper analyzes and synthesizes research scenarios with WDM scenarios and baseline scenarios
in which WDM scenario solutions include: increasing water prices; Promote anti-leakage leaks. The paper
analyzes the benefits and costs of WDM implementation compared to the failure to implement this method
of management in urban Hanoi for the period 2010-2025. The types of benefits and costs assessed include (1)
savings in operating costs of water supply; (2) direct use of water; (3) reduce electricity costs for water supply
and wastewater treatment, (4) waste water treatment costs, (5) increase indirect use values by reducing the
amount of water taken from the biomass Thai; (6) reduction of greenhouse gas emissions, (7) cost of water
price increase program, (8) management cost of water loss. Incorporating all benefits and costs in the period
2010-2025, the study calculated the net present value of the WDM solution implemented in the inner districts
of Hanoi is 205,943.45. Based on that analysis, a number of WDM oriented solutions are proposed in urban
Hanoi.

Key word: Water demand management, urban, Hanoi, economic analysis
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NGHIEN CUU UNG DUNG HE BAI LOC TRONG CAY NHAN TAO
PE XU LY KIM LOAI NANG SAT, MANGAN TRONG NUGC THAI

D6 Thi Hai*
Bui Thi Kim Anh
Nguyén Van Thanh

2)

Nguyén Van Binh®

TOM TAT

va 82-96%.

Cong nghé bai loc trong cay nhan tao (CWs) dugc nghién ctiu ting dung d€ xti 1y nhiéu loai nudc thai véi
uu diém chi phi thdp, than thién v6i moi truong va hiéu suét xti ly cao. Trong nghién ctiu nay, ching to6i st
dung hé bai loc trong cay nhéan tao v6i cdy sdy (Phragmites australis Cav.), trong trén 16p vat liéu da voi, vo
trdu thy phan dé xu ly kim loai ning Fe, Mn trong nudc thai. Két qua thi nghiém cho théy, vét liéu da voi
va vo trau thily phan cé kha nang loai bé t6t Fe, Mn, hiéu suét loai bd >76,2%. H¢ bai loc trong cay nhan tao
két hgp trong cay say trén 16p vat liéu da voi, vo trdu thiy phan c6 kha nang xt ly kim loai ndng véi nong do
cao. Sau thoi gian 24h, gia tri Fe, Mn trong nudc thai giam nhanh, hiéu suat xti ly Fe, Mn lan lugt tit 86-98%

Tu khoa: Bai loc trong cdy, sdt, mangan, vé trdu, dd voi.
Nhan bai: 18/3/2021; Svia chiia: 24/3/2021; Duyét dang: 26/3/2021.

1. Datvin dé

Xt ly kim loai nang (KLN) trong nudc thai la van dé
dugc quan tdm nghién ctiu & rat nhiéu noi trén thé giGi
va Viét Nam. C6 nhiéu phuong phap dugc ap dung dé
xt ly nudc thai nhiém KLN nhu héa hoc, hoa ly va sinh
thai. Phuong phép sinh thai ¢ uu diém la don gian, dé van
hanh, tiéu ton it ning lugng, tranh dugc cac 6 nhiém thu
cap, dugc quan tam nghién ctiu trong thoi gian gan day
[1]. Cong nghé bai loc trong cay nhan tao 1a phuong phap
sinh thai dugc nghién ctiu ing dung dé€ xu ly nhiéu loai
nudc thai nganh dugc [2], nudc thai nhudm vai sgi [3], ri
dudng [4], nude thai cong nghiép gidy [5], nudc thai chita
kim loai ndng,... dat hiéu qua cao. Trong nghién ctiu nay,
ching t6i st dung hé bai loc trong cay nhén tao véi cay say
(Phragmites australis Cav.) dugc trong trén hé vat liéu loc
chtia da voi va vo trau thuy phan. Trong d9, ciy say la thuc
vét thiy sinh ¢6 kha néng tich Iity KLN vao sinh khdi [6].
ba voi véi thanh phéan chinh la cac mu6i cacbonat canxi
c6 kha nang lam tang pH va tao diéu kién két tta cac ion
KLN. Vo trau cung cdp nguodn cacbon cho cay phat trién
nhd su phan cat clia cac vi sinh vt phan huy cellulose, vo
trdu cling gop phan lam gia thé d€ cac vi sinh vat phat trién,
dac biét Ia vi sinh vat khtt sunfat tao thanh ion sunfua sé
loai bo cac ion KLN béng cach két tta ching. Pong thoi,
qua trinh thiy phén cling lam tang kha nang hip phu kim

loai ctia vo triu.

2. Vat liéu va phuong phap nghién ciu

2.1. Vit liéu va thiét bi

- Cay Say - Phragmites australis (Cav.) la mot loai cay
nhiéu ndm thu¢c ho hoa thao (Poaceae), phan b6 ¢ nhiing
vung dat 14y & ca khu vuc nhiét déi va on déi ctia thé gi6i.
Say dugc thu tii ven song Hong vé trong trong Vién Cong
nghé¢ moi trudng, Vién Han lam Khoa hoc va Cong nghé
Viét Nam

- Vo trdu la phu phdm néng nghiép, dugc thu truc
ti€p tli cac xudng xay xat & Khodi Chau, Hung Yén, vo
trdu kho rao, khong ndm moc. Phan tram trung binh ctia
cac thanh phén trong vo trdu nhu sau: Lignin: 19,30%;
Hemicellulozo: 23,14 %; Cellulose: 33,71%. Sau d6 dugc
thuy phan bang cach cho vo trau vao nudc cé chia cac vi
sinh vat thty phan xenluloza trong thdi gian 3 thang, sau
d6 tién hanh loc tach dé thu dugc vo trdu da thay phén.

- bavoi c6 kich ¢ 1a 2 x 3 cm, day la loai dd mau xanh,
thuong dugc duing trong xay dung, khai thac  mo da voi
Quang Hanh, TP. Cdm Pha - Quang Ninh, ching dugc
rtia sach trudc khi b6 sung vao hé thong thi nghiém.

- KLN Fe, Mn trong nudc thai dugc tao ra tli cic mudi
FeSO,.7H,0 va MnSO,.H,0 tuong ung. Tiép dd, ta dung
H_SO, dé diéu chinh nudc thai xuéng pH = 4

- Qua trinh nghién ctiu st dung may do pH (pH 320

! Hoc vién Khoa hoc va Cong nghé, Vién Ham lam Khoa hoc va Cong nghé Viét Nam

2Vién Céng nghé Moi trudng, Vién Ham lam Khoa hoc va Céng nghé Viét Nam

3 Khoa Moi trudng, Trudong Pai hoc M6 - Dia chdt
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WTW, CHLB bric), May UV-Vis2450 (Shimazu, Nhat)
dé do ham lugng Fe va Mn.
2.2. Phuong phdp nghién ciiu
a. Danh gia khd nang xii ly Fe, Mn ciia dd voi
Thi nghiém nay nham danh gid kha ning xt ly Fe, Mn
ctia da voi trong nudc thadi theo thdi gian trong quy mo
phong thi nghiém. Céc thi nghiém DC, TN1, TN2, TN3,
TN4, TN5 dugc bo tri nhu sau: can 1an lugt Okg, 5kg, 10kg,
15kg, 20kg, 25kg d4 voi cho vao tling x6 thi nghiém. B6
sung 8,5 lit nudc thai c6 nong do Fe = 10mg/1 va nudc thai
c6 néng do Mn = 10mg/l vao tling x6 c6 khdi lugng da
khac nhau. Tién hanh l4y mau theo cic khoang thoi gian
Oh, 24h, 48h, 72h, 96h, 120h, 144h.

b. Dénh gid khd ndng xii ly Fe, Mn ciia vo trdu thily
phan
Thi nghiém nay nhdam dénh gid kha ning xti ly Fe, Mn
ctia vo trau thuy phan trong nudc thai theo thoi gian trong
phong thi nghiém. Céc thi nghiém DC, TN1, TN2, TN3,
TN4, TN5 dugc bo tri nhu sau: can lan lugt Okg, 0.5kg,
1kg, 1.5kg, 2.0kg, 2.5kg vo trdu da thuy phan. BS sung 8,5
lit nudc thai c6 nong do Fe = 10mg/1 va nudc thai ¢ nong
do Mn = 10mg/], tling x6 c6 khdi lugng trdu khac nhau.
Tién hanh ldy mau theo cac khoang thoi gian Oh, 24h, 48h,
72h, 96h, 120h, 144h.

c. Danh gid kha nding xii ly Fe, Mn cua hé bai loc
trong cdy nhan tao

Thi nghiém nay nham dénh gia hiéu qua xt ly Fe, Mn
trong nuGc thai ctia hé bai loc trong cay nhan tao theo thoi
gian trén quy mo pilot. Thi nghiém bd tri hé bai loc trong
cay cai tién gém da voi, vo trau thity phan, dugc chia lam
3 16p, 16p duéi cung la da voi c6 chiéu day 5cm, 16p tiép
theo la trdu da 1én men day 5cm va l6p trén cungla 5cm da
voi, sdy dugc trong trén 16p da voi trén cung gom 6 khom
khang cach 15 x 15cm. Thé tich nudc rong cta binh la 10
lit. B& sung nudc thai chiia Fe va nuéc chtia Mn vao tling
hé bai loc ¢6 thiét ké tuong duong cac dai néng do 5mg/l,
10mg/1, 15mg/l, 20mg/1 va 25 mg/1 véi ki hiéu tuong ting
TN1, TN2, TN3, TN4, TN5. Tién hanh 1dy mau dau ra theo
cac khoang thai gian Oh, 24h, 48h, 72h, 96h, 120h, 144h.

d. Phuong phdp phan tich trong phong thi nghiém

Ham lugng Fe, Mn trong nuéc thai dugc phan tich tai
Vién Cong nghé Moi trusng theo quy trinh sau:

Quy trinh phan tich Mn: Hut 5ml nudc mau nudec
nghién ctiu vao cdc thity tinh 50ml sau d6 thém 1ml H,SO,
(loang). Pun can dung dich, d€ ngudi, thém nudc cit dén
20ml va thém 1ml H SO, (loing) + 0,5ml Ag+ + 2,5ml
K S,0,, gia nhiét d€ bay hoi con 10ml. Chuyén vao binh
dinh mitic 25ml va dinh mtc bing nudc cit. Do quang &
budc song 520nm biang may quang phé UV-Vis.

Quy trinh phén tich Fe: Hat 5ml mau phén tich vao
binh dinh mtc 25ml. Thém 0,5ml hydroxylamine + 1,5ml
dung dich dém axetat. Dinh muic 1én 25ml, lac déu. Hut

KET QUA NGHIEN CUU KHOA HOC ‘
VA UNG DUNG CONG NGHE

i)

20ml da chuyén hoéa tii Fe** sang Fe** vao binh dinh mtic
25ml. Thém 0,5ml hydroxylamine + 2,5ml dung dich dém
axeta + 0,5ml dung dich thudc tht phenantrolin va dinh
muic bang nudc cit dén 25ml. Dit trong t6i 15 phut va do
quang & budc song 510nm bang may quang phd UV-Vis.

3. Két qua nghién cifu

3.1. Khd ndng logi b6 Fe, Mn cua hé vit liéu dd voi
Két qua xti ly Fe, Mn ctia vat liéu da voi theo thai gian
dugc thé hién tai Hinh 1.

(a) (b)

A Hinh 1. Dién bién néng do Fe, Mn theo thdi gian khi di qua
vdt liéu dd véi (a. Fe, b. Mn)

Da voi la loai mot loai da tram tich, vé thanh phan hoa
hoc chti yéu la khoang vat canxit va aragonit (cac dang két
tinh khdc nhau ctia cacbonat canxi CaCO,). St dung da
voi xti Iy nudc thai moé & trong diéu kién hiéu khi, nhiing
vién da voi nhanh chdéng bi hoa tan va bao boc boi nhiing
16p sat oxit va sit hydroxit. Kiém dugc b6 sung thém vao
nudc thai mo cd tinh axit cao lam cho pH tang 1én (phuong
trinh 1,2). Dong nudc thai tii muong yém khi dua ra moéi
truong c6 diéu kién hiéu khi sé xay ra hién tugng oxy hoa
kim loai, thity phan va cac phan ting két tia. Cac phan ting
thuy phan tao ra H*, sé lam giam pH ctia nudc mo. Téc do
oxy hoa sat, mangan va cac kim loai khac gidm manh 6 pH
thdp (phuong trinh 3,4).

Trong moéi trudng axit cic mudi cacbonat canxi
(CaCO,) sé tan ra theo phuong trinh sau:

CaCO, <> Ca*" + CO,” (1)

2[CO/ ]+ [H]+H,0~2[HCO, ] +2[OH] (2)

Cécanion OH, CO,* két ttia cdc cation kim loai, tli d6
loai bo kim loai ra khoi nudc theo co ché sau:

2M"* +nCO,>* » M,(CO,) (ran) (3)

M + 2nOH" + CO.>  M,(OH) CO, (rin)  (4)

Tl két qua thi nghiém cho théy, tai mau DC khong
chita vat liéu, ndng d6 KLN gan nhu khdng thay d6i trong
thai gian thi nghiém. O cac thi nghiém c6 vatliéu loc, nong
do kim loai Fe, Mn déu giam theo thoi gian. Tuy nhién,
tly thuc vao khéi lugng vat liéu, hiéu sudt loai bo ¢6 su
khac nhau.

Doi véi Fe, khi nudce thai di qua 16p vt liéu chiia 5kg
da voi, hiéu sudt xti ly Fe chdm nhat, tuy nhién sau 72h thi
nghiém, nudc thai dau ra da dat QCVN 40: 2011/BTNMT
cot B. Trong khi do, cling loai nudc thai c6 ndong do Fe
tuong duong, khi di qua cac thi nghiém chta lan lugt 10kg,
15kg, 20kg, 25kg, ndng do Fe giam nhanh. Trong 24h d4du
tién, gia tri Fe cia nudc thai dau ra déu dat QCVN 40:2011/
BTNMT cot B.
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¢ Méi trusng

D61 v6i Mn, két qua thi nghiém ciing cho théy sy khac
biét gitfa cac x6 chia khéi lugng d4 voi khac nhau. G Thi
nghiém 1 (TN1) chita 5kg d4, hiéu qua xti ly thap nhat, sau
144h hiéu sudt xt ly chi dat 67,5%. Trong khi d9, & cac thi
nghiém chuia khoi lugng da 16n hon: 15kg, 20kg, 25kg hiéu
sudt xti ly dat hon 80%. Déc biét khi khoi lugng da la 25kg,
hiéu suit 1én dén 95%, néng do Mn con lai trong nudc thai
1a 1,14mg/1 xdp xi QCVN 40:2011/BTNMT cét B.

Cac nghién ctiu khac cing chi ra rang da voi c6 kha
ndang loai bo tot KLN Fe, Mn. Trong nghién ctiu cua [7],
hiéu suit loai bd Fe va Mn ctia d4 voi 14an lugt tii 94 - 99%
va 68 - 86%. Kim loai Mn khé bi loai bé hon so véi Fe, tuy
nhién tii két qua thi nghiém cho thdy hiéu sudt loai bo Mn
12 khd cao. Do vy, c6 thé lua chon vt liéu dé voi déloai bo
KLN Fe, Mn trong nudc thai.

3.2. Kha ndng logi bé Fe, Mn ctia hé vt liéu vé trdu

Nudc thai chita KLN Fe, Mn c6 cung nong do ban dau
dugc dua vao hé thi nghiém chiia khoi lugng v trau khac
nhau. Két qua bién thién ham lugng KLN Fe, Mn dugc thé
hién tai Hinh 2.

Tu Hinh 2 cho thay, tai mau DC khong chia vit liéu,
nong do KLN gin nhu khong thay ddi trong thoi gian thi
nghiém. Tai cac thi nghiém chiia vét liéu, ndong do6 KLN
giam nhanh trong vong 24h. Su c6 mét ctia vo trau thay
phan ¢6 thé tao ra dugc ngudn carbon mach ngan nhu
glucozo, rugu etylic, acid acetic... 1a mai truong ly tudng
cho vi sinh vat phét trién, dic biét 1a cic vi sinh vat khu
sunfate. Khi ion sunfua dugc hinh thanh sé loai bd cic ion
KLN Fe, Mn bang cach két ttia chuing.

Cac vi sinh vét st dung sulfate lam chit nhan dién tt
cudi ciing d€ oxy hoa hydro hay cac hgp chéit hitu co va tan
thu nang lugng cho muc dich sinh trudng [8]:

2CH,0 + SO + H* > H,$ + 2HCO,

Sulfide hoa tan sé tao phan ting két tlia véi cac ion kim
loai [9; 10]:

2M" +nS* <> M,Snd

Qua qua trinh thi nghiém ta thdy, qua trinh loai bo Fe
dién ra nhanh, trong khoang 24h, gia tri Fe con lai trong
nudc thai <0,3 mg/l, & tat ca cac thi nghiém Fe gdn nhu da
bi loai bé hoan toan. Cac nghién ctiu khéc ciing chi ra vo
tréu c6 thé loai bd 90% lugng Fe c6 trong nudc thai [11].
Trong khi do, hi¢u suat xt ly Mn lai c6 su khac biét phu
thudc vao khdi lugng ctia vo trdu thuy phan. Hiéu sudt
loai bd Mn ctia TN1 chuia 0,5kg trdu la thdp nhat chi dat
76,2% trong 24h. O cac x6 c6 khéi lugng vo trau 16n hon,
hiéu sudt loai bd cao hon. Tai TN5 c¢6 khéi lugng vo trau la
2,5kg, hiéu suit cao nhat, trong sudt thoi gian tii 24h trd di,
hiéu sudt loai bd Mn ludn >85%. C6 thé thdy, vo trau thuy
phan c6 kha nidngloai bo Fe t6t hon, tuy nhién Mn ciing bi
loai b dang ké trong qua trinh thi nghiém.

3.3. Khad nang logi bo Fe, Mn cuia hé bai loc trong ciy
nhadn tao

Nudc thai chiia KLN Fe, Mn ¢6 néng d6 khac nhau
5mg/l, 10mg/l, 15mg/l, 20mg/1 va 25 mg/l dugc dua vao hé
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(a) (b)

A Hinh 2. Dién bién néng do Fe, Mn theo thoi gian khi di qua
vdt liéu vo trdu (a. Fe, b. Mn)

bai loc trong cay nhan tao. Két qua bién thién ham lugng
KLN Fe, Mn theo thoi gian dugc thé hién tai Hinh 4.

Ngoai vét liéu loc da voi va vo trau, trong bai loc trong
cay nhan tao, cay say ciing tham gia vao qua trinh loai bo
KLN. Co ché loai bo KLN cta ciy sdy dua vao kha ning
tich liay KLN vao sinh khoi, tii d6 loai bd Fe, Mn ra khoi
nudc.

Tu Hinh 3 cho théy, khi ting nong d6 Fe trong nudc
thai dau vao tit 5mg/l - 25mg/1 gid tri Fe trong nud6c thai
dau ra déu dat QCVN 40:2011/BTNMT cét B. Diéu nay
chuing t6 rdng, bai loc trong ciy nhan tao c6 kha nang loai
bo tot kim loai Fe trong nudc véi nong do dau vao cao.
Qua trinh loai bo dién ra trong 24 - 144h, hiéu suat loai bo
Fe dat tli 89 - 100%. Sau 144h, lugng Fe trong nudc thai bi
loai bo hoan toan & tat ca cac thi nghiém. Hiéu suét loai
bo Mn cuia bai loc trong ciy nhan tao & ndong do 25mg/l
dat 82% sau 24h. Trong khi do, & cac dai nong do tu 5 -
20mg/1, hiéu suat dat >90%. Sau 96h thi nghiém, gia tri Mn
trong nudc thai déu dat QCVN 40:2011/BTNMT ¢t B &
tat ca cac nong do.

Tu 3 hé thi nghiém trén cho thdy, viéc xt ly Fe, Mn
(10mg/1) qua cac loai vat liéu la khac nhau, khi st dung da
voi, qua trinh xt ly Fe, Mn dién ra chdm hon so véi viéc
sti dung vo trau hay hé bai loc trong ciy nhan tao két hgp
da voi va vo trau. Hiéu sudt xt ly Fe qua hé d4 voi giam
nhanh & 24 gio dau (dat 85%) & khoi lugng da voi l6n 1a
10kg, 15kg, 20kg, 25kg, dat QCVN40:2011/BTNMT, cdt
B, trong khi d6 ham Iugng Mn chi dat hiéu qua xti ly cao
nhét & khéi lugng da voi la 25kg sau 144h (80%) nhung
chua dat QCVN40:2011/BTNMT, ¢t B. Viéc xti ly bing
vo trdu & khoi lugng 2,5kg cho hiéu sudt xti ly cao nhat Fe
dat 90% sau 24 gig, trong khi Mn dat 85% & 144 gio. Con
6 hé bai loc trong ciay nhan tao két hgp vo trau, da voi co
hiéu qua xt ly tot hon, hiéu sudt xti Iy Fe dat 86-98% trong
24h dau, Mn dat trén 90% sau 96h va ham lugng Fe, Mn
déu dat QCVN40:2011/BTNMT cét B.

Nhu vy, viéc stt dung bai loc trong cay nhan tao két
hgp da voi va vo trau c6 kha nang loai bd KLN Fe, Mn &

(a) (b)

A Hinh 3. Dién bién ndng d6 Fe, Mn theo thdi gian khi di qua
hé bai loc trong cdy nhan tao (a. Fe, b. Mn)



nong do cao. KLN sau khi qua bai loc trong cay nhén tao
nho hon giéi han c6t B QCVN 40:2011/BTNMT. Mot s6
nghién ctiu tai Viét Nam [12, 13] ciing da st dung thanh
cong bai loc trong cay dé€ xti ly Fe, Min trong nudc thai dat
quy chuén cho phép.

4. Kétluan

Da voi va vo tru thity phan c6 kha ning loai bo tot Fe
va Mn. Hiéu suét loai bo phu thu¢c vao khoi lugng vat liéu
sti dung. Khoi lugng vat liéu cang 16n, hiéu suét loai bo
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ABSTRACT

and 82-96%, respectively.

RESEARCH ON APPLICATION OF CONSTRUCTED WETLANDS
SYSTEM TO TREATMENT OF HEAVY METALS IN WASTEWATER

Faculty of Environment, Hanoi University of Mining and Geology

Constructed wetlands (CWs) technology has been studied and applied to treat many types of wastewater with the
advantages of low cost, environmental friendliness and high treatment efficiency. In this study, we use improved CW's
with reeds (Phragmites australis Cav.) planted on limestone layers, hydrolyzed rice husks to treatment heavy metal
Fe, Mn in wastewater. Experimental results showed that limestone and hydrolyzed rice husks have good removal
capacity of Fe, Mn, and removal efficiency is always > 76,2%. Improved CWs system combined with reed planting on
limestone material, hydrolyzed rice husk is capable of treating heavy metal with high concentration. After a 24-hour
retention time, the Fe and Mn values in the wastewater decrease rapidly, the treatment efficiency of Fe, Mn is 86-98%

Key word: Constructed wetland, iron, manganese, rice husk, limestones.
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¢ Moi truong

NGUYEN NHAN NHIEM MAN MOI TRUGNG NUGC
DUGI DAT KHU VUC TAY BAC TUY HOA, TINH PHU YEN

Phan Dtc Lénh'!
Huynh Huy Viét 2

TOM TAT

Khu vuc nghién ctiu thudc théon Tuong Quang, xa Hoa Kién, thanh phé (TP) Tuy Hoa, tinh Phu Yén.
Nudc dudi dit noi day dang bi nhiém mén va cdp thiét dugc nghién ciu, danh gia nguyén nhan dé dé xuat
giai phap BVMT nuéc dudi dat moét cach bén viing. Két qua nghién ctiu cho thay, nudc dudi dat c6 loai hinh
la clorua - bicarbonat - natri - canci, nhiém man nhe, vi 1g. Phén tich thty dia hoa thé hién nong d¢ ion Na*
va Cl trong nudc cao va dugc gay ra bdi qua trinh hoa tan halite ¢ trong tang chtia nudc. Halite hinh thanh
do qua trinh bay hoi tit nudc nudc bién nhung khong phai do nudc bién hién nay xdm nhép vao tang chita
nudc, ma co thé lién quan dén ngudn nudce bién c6 da bi bay lai trong ciu tric ting chita nudc dang tring va
bi chdn vui ciing vét liéu trdm tich cta tang chlia nudc theo thoi gian dia chat.

Tw khoa: Nhiém mdn nuéc dudi dat, thiyy dia héa, nuéc bién c6, Tay Bac TP. Tuy Hoa, tinh Phii Yén.

Nhan bai: 27/3/2021; Stia chita: 30/3/2021; Duyét ding: 31/3/2021.

1. bat van dé

Khu vuyc nghién ctiu c6 vi tri vé€ phia Tay Béic cta
TP. Tuy Hoa, tinh Phu Yén (Hinh la-c). Nam 2019,
theo thong tin tii ngudi dan vé moi truong nude dudi
dat noi day bi nhiém mdén, nudc c6 vi 1¢ va xudt hién
nhiéu bui phén trang bam trén thanh ndi khi dun séi.
Nhoém nghién ctiu da tién hanh khao sat thuc dia va
ghi nhén ring nudc duédi dat tai thon Tuong Quang
¢6 vi hoi médn, muc nudc ngdm cach mit dat 6 do sau
tt 8-10 m, nudc trong va mat. Tuy nhién, khao sat mé
rong tai cac vung lan cén vé phia Pong ving nghién
ctiu thudc cac xa An Phu, Binh Kién va TP. Tuy Hoa
thi nudc dudi dat co vi ngot, mat, khong bi nhiém mdn,
chat lugng nudc tot.

Nhu vay, van dé dit ra la can phai xem xét moi
trudng nudc dudi dat tai thon Tuong Quang bi nhiém
madn la do dau va theo phuong thtic nao trong khi nuéc
dudi dit tai cdc ving lan cin gin bién hon nhung lai
khong bi nhiém man.

Xudt phat tii van d€ néu trén, muc tiéu nghién ctiu
huéng dén viéc xac dinh nguyén nhén va dé xuat giai
phép bao vé bén viing mdi trudng nudc dudi dat tai
khu vuc nghién ctiu. Két qua nghién ctu cung cip
thong tin mdéi vé ddc diém thuy dia hoa nude dudi dat
tai thon Tudng Quang, dong thoi cung cap ngudn tai
liéu khoa hoc tuong tu nghién ctiu cac khu vuc nhiém
man khéc trén dia ban tinh Phu Yén.

! Trudng Cao ding Cong Thuong mién Trung
2 Chi cuc Bdo vé moi truong Phii Yén
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2. Ddi tugng va phuong phap nghién ciu

- Dic diém dia chit, dia chat thiy véin trong khu vuc
nghién ctiu ké ca cac vung lan can xung quanh dya trén
€O s cac tai liéu nghién ctiu dia chat da cong bo: Tién
hanh khao sat thuc dia ddnh gia dién bién nhiém méin
moi trudng nudc dudi dat, két hgp 14y mau nude dudi
dat phan tich thanh phén héa hoc chinh trong phong
thi nghiém.

- Dac diém thuy dia héa nudc duédi dat dua trén két
qua phan tich thanh phén hoéa hoc cac ion chinh trong
nudc dudi dat: Méi tuong quan gitia ndng do cac ion
dugc danh gia theo phuong phap d6 thi va biéu do6 da
dugc ap dung rdng rai trong nhiéu tai liéu nghién ctiu
[1], [2], [3] 1& co s& dé luan gidi dugc ngudn gbc hinh

A Hinh 1. So do vi tri khu viic nghién citu. (a) Vi tri tinh Phi
Yén trén so dé Viét Nam; (b) Vi tri TP. Tuy Hoa thudc tinh
Phui Yén; (c) Vi tri khu viic nghién ciiu



thanh va dic tinh thay dia héa ctia nude dudi dat tai
khu vic nghién ctiu.

3. Két qua nghién ciu

3.1. Ddc diém dia chdt, dia chdt thiy vin khu vic

nghién ciiu

Trén co s6 tai liéu nghién ctiu dia chat, dia chat thay
van da dugc cong bo [4] cho biét rang nude dudi dat tai
khu vic nghién ctiu dugc tang trii trong mai trudng 16
hdng ctia vt liéu bd roi, thanh phan goém cat thach anh
pha ddm, san nguoén gdc sdong bién hon hgp (am), tudi
Holocene (qh), nudc duéi dat thudc loai nudc ngam
(nudc khong ap), bé day ctia tang chiia nudc trung binh
khoang 15 m, hé s6 thdm ctia vét liéu tang chia trung
binh khodang 8 - 10 m/ngay-dém, d6 sau muc nudc tu
8-10 m, tdng chia nudc hau hét 1o ra trén mit dat. Nam
tiép xuc bén dudi tdng chita nude la da nén rin chac
thanh phén la d4 magma xam nhép granite ctia phtic
h¢ Dinh Qudn tudi Jura thugng (J,) va Ryolite tuf ctia
Hé tang Nha Trang tudi Cretaceous (K), mtic d¢ chiia
nudc rat kém hoac khong chita nuée (Hinh 2a-b).

Nudc dudi dit bi nhiém mén phéan bs cuc bd trong
khu vyc nghién ctiu (Hinh 2a, viing bao quanh mau do).
Trén mit cit dia chat thay van theo A-B (Hinh 2b), khu
vuc cé nudc dudi dat bi nhiém min cd ciu tric dia chit
dang bon triing, tang chiia nudc dugc bao xung quanh
bdi cac thanh tao dé rdn chic cta phic hé Dinh Quan
(J,) va Ryolite tuf ciia Hé¢ tdng Nha Trang (K).

3.2. Pdc diém thiy dia héa nuéc dudi dit

Nhém nghién ctiu da tién hanh khao sat thuc dia
dia chét, dia chit thuy van, két hgp ldy 5 mau nude dudi
dat gébm 2 mau nudc trong vung bi nhiém méan thudc
xa Hoa Kién, 3 mau nudc tai cdc viing xung quanh céc
xa An Phu, Binh Kién va ria phia Bic caa TP. Tuy Hoa
(Hinh 2a). Mau nudc dugc ldy tai giéng dao vao mua
kho (thang 5) - dai dién tdng chita nudc 16 hdng trong

A Hinh 2. Bin dé dia chdt thity vin khu vic TP. Tuy Hoa (Bdn
do dugc bién tdp dya trén TS bdn do dia chdt thiiy vin do thi
Tuy Hoa ty I¢ 1:25.000, ndm 1995), (a) Bdn do dia chdt thiiy
van trén mdt, (b) Mt cdt dia chdt thily van theo phuong A-B.

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

trdm tich bd rdi, bang may bom hut cip nudc sinh hoat
ctia hg dan, d6 sau ldy mau cach myc nudc trong giéng
khoang 2-3 m. Binh chita mau loai nhya Polyetylen c6
ndp vin, thé tich 2 lit, binh dugc rtia vé sinh ba lan bang
nudc giéng dao, mau nudc dugc dan nhan bén ngoai
binh chtia va ghi day du cac ndi dung theo TCVN 6663-
11:2011 - Hudéng dan 14y mau nudc ngdm. Mau dugc
bao quan tranh anh sing mat troi va dua vé phong thi
nghiém ngay sau ldy mau.

Két qua phan tich héa hoc mau nuéc dudi dat duge
tong hgp 6 Bang 1. Mau nudc tai khu vyc nghién ciu
ky hiéu TQ-gh-N1 va TQ-gh-N2 c6 loai hinh nudc
theo Kurlov 12 clorua -bicarbonat -natri -canci, ham
lugng cic ion thay d6i theo huéng (Na + K)* > Ca** >
Mg** va CI' > HCO, , tong d¢ khoang hoa tii 1,1 g/l dén
1,2 g/, nuéc lg. Cac mau nude dudi dat & khu vuc lan
can ¢o6 loai hinh 1a bicarbonat - clorua - natri - canci
(méu AP - gh - N3 va BK - gh - N4) va nudc bicarbonat
- clorua - natri - canci - magie (mau TP - gh - N5), ham
lugng cac ion xu hudng thay déi (Na + K)+ > Ca** >
Mg** va HCO, > Cl.. Biéu dé6 Piper thé hién tuong quan
gitia cac ion chinh trong nuéc dudi dat nhu Hinh 3.
Hai mau nudc dudi dit tai khu vuc nghién ctu ky hiéu
TQ-qh-N1vaTQ - gh- N2 thudc nhém clorua - natri
(khoanh 1). Cac mau con lai tai cac viing 1an can thudc
nhém nudc xdo tron (khoanh 2).

Do thi Gibss tuong quan gitia cac hé s6 Na*/(Na*
+ Ca*) and CI/(Cl' + HCO,) v6i TDS (mg/l) ctia cic
mau nudc nhu Hinh 4. Hai mau nudc tai khu vuc
nghién ctiu nam trong pham vi xay ra qua trinh phong
hoéa dat da va tuong tdc nudc véi dat da. Tuy nhién vi tri
phén bd hai mau nudc ciing nam gan ranh gidi gitia hai
qué trinh phong hoéa dat da véi bay hoi (Hinh 4 a-b).
biéu nay chuing td, dic tinh thiy dia héa nudc duéi dat
tai khu vuc nghién ctu dugc quyét dinh bdi hai qua
trinh gom phong héa dat d4, tuong tac trao d6i ion va
hoa tan khoang vat bay hoi két tua, trong d6 qua trinh
phong hoa, tuong tic trao ddi ion xdy ra phé bién hon.
Céc mau nude dudi dat tai cac vung lan cén phan anh
qua trinh phong hoa va tuong tac trao déi ion la chinh.

D6 thi Scatter thé hién moi quan hé gitia cac ion
Ca*, Mg*, Na*, HCO, cho thdy ring noéng do cac
cation Ca®*, Mg**, Na* trong nudc duéi dat trong khu
viuc nghién ctiu va vung lan can la do qua trinh phong
héa, trao ddi ion trong cac khodang vt silicate va qua
trinh hoa tan bay hoi khoang halite (Hinh 5a va b).

Céc mau nudc tai vung nghién ctiu c6 hé s6 Na*/
Cl' ndm trén dudng c6 néng do Na* va Cl' bang nhau
(Hinh 5c¢) va cac ion déu c6 nguodn goc tu nhién (Hinh
5d). Nhu vay chiing to rang ion Na* va Cl trong nud6c
dudi dat tai ving nghién ctiu c¢6 ngudén goc ty nhién,
chti yéu la do sy hoa tan khodng vat halite (mudi bién).

Hé s6 Ca**/Mg** ndm bén dudi dudng thing Ca*" =
Mg* cho thdy, ndong do Ca®* cao hon Mg** rat nhiéu

Chuyén dé |, thang 3 ndm 2021157



Mai truong

Bang 1. Tdng hgp két qua phan tich hoa hoc mau nudc dugi dat

Mau Cation Anion Do | Loai hinh héa hoc nudc
nuéc ciing | (theo Kurlov)
(Na+K)* | Ca* Mg* | S re Cr HCO, | SO} | téng
mg/l mg/1 mg/l mg/l mg/l mg/1 ’H
mgdl/l | mgdl/l | mgdl/l m¢gi/ll/l mgdl/l | mgdl/l | mgdl/l
%mgdl | %mgdl | %mgdl :/eri odl %mgdl | %mgdl | %mgdl
TQ- 260,0 80,16 9,73 0,53 392.52 280,60 13,44 oL Mo r.‘!w.'l':.‘q'.?'-f: .
gh-N1 11,03 4,01 0,81 0,024 11,06 4,60 e T M
69,5 25,3 5,1 0,2 70,62 29,38
TQ- 258,06 112,22 19,46 0,62 400,5 329,40 18,12 20,17 ol N |:!.°,Q_|'1'5."-‘:,-':;\‘lJ
gh-N2 11,22 5,61 1,62 0,02 11,28 5,40 0,38 L T s, -
60,75 30,38 8,77 0,10 66,12 31,65 2,23
AP- 95,45 44,09 9,73 0,44 80,00 273,40 21,25 8,40 Colo M HCO,,Cl,,
qh-N3 4,15 2,20 0,81 0,01 2,25 4,48 0,44 G008 Ng Ca?, 6%
57,88 30,68 11,30 0,14 31,38 62,48 6,14
BK- 14,72 11,02 4,86 0,80 25,00 48,9 12,5 2,80 COPM, ., HCO,,Cl,, »
qh-N4 0,64 0,55 0,41 0,03 0,70 0,80 0,13 ' " Nay,CazMgy, "~
39,26 33,74 25,15 1,85 42,94 49,08 7,98
TP- 50,07 40,08 2,43 0,46 651 | 13420 | 175 | 616 | . HCOLCL,
gh-N5 2,18 2,00 0,2 0,013 1,83 2,20 0,36 ST Na g Ca?, 646
49,6 45,56 4,55 0,23 41,69 50,11 8,20

A Hinh 3. D0 thi Piper ciia cdc mdu nuiéc

A Hinh 4. D0 thj Gibbs tuong quan giiia cdc ion chinh va tong
chdt ran hao tan (TDS, mg/l) trong nudc dudi ddt

(Hinh 5e). Diéu nay chiing té6 nguén cung cdp ion Ca**
va Mg* trong nudc dudi dat tai khu vyc nghién ctu
khong phai chinh tit qua trinh hoa tan cac khoang vat
carbonate ma la tli qua trinh hoa tan khodng silicate tai
cho va cing khong 1a qua trinh hoa tan trao d6i ion gitia
nudc dudi dat véi nude bién hién dai do qua trinh xam
nhap man.

58 | Chuyén d@é I, thang 3 ndm 2021

A Hinh 5. D6 thi Scatter biéu dién quan hé giita cdc ion trong
nudc dui ddt viing nghién ciiu va viimg ldn cdn

4. Két ludn

4.1. Pdc diém thiy dia héa va nguyén nhan nhiém
mdn méi truong nudc dudi dit tai khu vic nghién ciiu
- Nudc dudi dat tai khu vic nghién ctiu ¢ loai hinh
nudc theo Kurlov 1a clorua - bicarbonat - natri - canci,
tong do khoang hda 1,1-1,2 g/l, nudc nhiém man nhe,



vilg. Nudc dudi dat tai cac ving lan cén c6 loai hinh la
bicarbonat - clorua - natri - canci, t6ng d6 khoang héa
tu 0,21-0,43 g/1, nudc nhat.

- Nguyén nhan nhiém man nuéc duéi dat la do do
khodng hoa hoi cao va chiém uu thé boi hgp phén ion
Cl' va Na* c6 ngudn goc tii qua trinh hoa tan mudi bién.
Cac ion con lai trong nudc cé ngudn goc tu hai qua
trinh cht yéu gém qua trinh phong héa dit da trao d6i
ion gitia nudc - dat da va qua trinh hoa tan bay hoi. Qua
trinh xdo trén nudc khong la qua trinh chinh cung cdp
cac hgp phén ion c6 trong nudc dudi dat noi day.

- Sy nhiém méin mdi trudng nudc dudi dat tai khu
vic nghién ctiu theo phuong thiic hoa tan mudi bién c6
trong tram tich nguon goc bién ciu tao tdng chiia nudc.
Su xdm nhép mdn ti bién khong la nguyén nhan nhiém
mén nudc dudi dat trong viing nghién ctu.

Céu truc ting chda nudc (nhu Hinh 2b) thé hién
dang bon triing dugc l14p day tram tich nguon goc sdong
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

bién hon hgp (amQ) va mot lugng nudce bién b co thé
dugc trii lai trong lich st dia chat. Theo thoi gian, su
ngam nudc mua (nguodn nudc mit chinh trong khu vuc
nghién ctiu) vao trong tang chda nudc lam pha loang
nong dé6 mudi va lam cho nudc trd nén nhat hoa.

4.2. Dinh huéng cdc gidi phdp BVMT nudc duéi dit

- Thuc hién cac giai phap b6 cap nhan tao nudc duédi
dat stt dung ngudn nudc mua dé ting cudng pha loang
nong dé mudi va lam ngot héa nudc dudi dat.

- Vit liéu tang chitia nudc c6 tinh thim cao (hé s6
tham 8-10 m/ngay, dém) nén kha nang ngdm nudc trén
mdt vao tang chiia nudc la rat cao. Do do, can thuc hién
cac giai phap dé phong su ngdm ctia nudc thai trén mat
lam 6 nhiém nudc dudi dat.

- Han ché khai thac va quan ly chit ché hoat dong
khai thac nuéc dudi dat tai cac khu vuc gan bién dé
phong xdm nhdp man ti bién va lam anh hudng dén
chat lugng nguon nudc cac khu vuc lan canm
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ABSTRACT

Yen province.

SALINIZATION CAUSES IN GROUNDWATER ENVIRONMENT OF
NORTHWEATERN TUY HOA CITY, PHU YEN PROVINCE

Study area is located in Tuong Quang hamlet, Hoa Kien commune, Tuy Hoa city, Phu Yen province.
Groundwater is in salinization process, that causes must be studied and assessed to propose the effective
methods for groundwater environment protection. The study results indicate that groundwater type is
chloride - bicarbonate - sodium - calcium, low-mild salt concentration, brackish water. Hydrogeochemical
analyses of groundwater samples show the high concentration of Na* and CI ions as being due to halite
dissolution, suggesting that halite origin results from seawater evaporation. However, seawater origin is not
from modern seawater intrusion but may be from trapping and burying of paleo-seawater with the basinal
geological structure and sedimentary materials as a syn-sedimentary process during geological duration.

Key word: Groundwater salinization, hydrogeochemitry, paleo-seawater, northwestern Tuy Hoa city, Phu
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¢ Moi truong

BUGC DAU PHAN VUNG CHAT LUGNG NUGC VUNG BIEN
VEN BO HAI PHONG BANG WQI

Lé Van Nam'®
Pang Kim Chi ?
Lé Xuan Sinh, Nguyén Thi Thu Ha’

TOM TAT

Nghién ctiu phan ving chit lugng nudc bang chi s6 chét lugng nudc (Water Quality Index - WQI) da dugc
thuc hién trong viing bién ven bo Hai Phong vao muia kho va mua mua ndm 2019. Két qua phan vung cho
thdy, chat lugng nudc ving bién ven b Hai Phong 6 miic tii rat xdu cho dén rét t6t. Chét lugng nudc bién
muia mua thdp hon mua khoé. Trong ca mtia khd va muia mua, cac khu vuc ctia song Bach Péng, ctia song Lach
Tray, clia song Vin Uc va ctia song Thai Binh déu c6 chat lugng nuéc & muic rt xau lic nudc rong (WQI tit
19 dén 22) va mtic xau lac nudc 16n (WQI tii 43 dén 45). Viung bién Cat Ba c6 chat lugng nudec 6 mic tot va
rat tot (WQI tii 75 dén 99), tuy nhién khu vic bén Beo c6 chit lugng nude & mtic trung binh (WQI tii 62 dén
73). Chat lugng nudc tai khu vic viing ngoai 6 muc tot va rat tot (WQI tii 88 dén 99).

Tu khoa: WQI, phan vung, chdt lugng nuidc, nudc bién ven bo.

Nhan bai: 25/2/2021; Svia chiia: 19/3/2021; Duyét dang: 24/3/2021.

1. M6 dau

Hai Phong la thanh phd bién, nam & ving duyén hai
Bac BY, la ctia chinh ra bién ctia céc tinh phia Bic. Véi
vi tri thuén lgi va tai nguyén thién nhién, bao gém ca vi
thé, canh quan, nén khu vuc bién ven bo Hai Phong c6
hoat dong kinh té bién s6i dong nhu: cang bién, danh
bat va nudi trong thuy san, du lich va dich vu... Tuy
nhién, cac hoat dong kinh té da va dang tac dong manh
dén moi trudng cta dia phuong gay 6 nhiém, thu hep
khong gian bai triéu. Mot trong nhiing van dé dit ra
hién nay la cin c6 nhiing nghién ctiu danh gia tong thé
v6i do tin cdy cao vé€ hién trang chat lugng nudc ving
bién ven bs Hai Phong, bdi cac nghién ctiu nay sé la co
sG d€ dé xudt cac gidi phap BVMT va hudng t6i muc
tiéu phat trién bén viing vung bién Hai Phong.

Theo cach danh gia truyén thong vé chat lugng
nudc (gia tri ctia thong s6 quan tric dugce doi sach véi
tiéu chudn/quy chudn moi truong) thuong téng hop
cac gia tri cta tling thong s6 trong mot khu vuc nao dé
va hinh thtic bao cdo nay chi phuc vu cho cac chuyén
gia am hiéu vé€ linh vic moi truong. Trong khi do, cac
nha quan ly, nha hoach dinh chinh sach va cong dong

mudn biét mot cach tong thé chét lugng nude ctia mot
vung nao do, thi thudng giap nhiéu kho khén, do day
khong phai la linh vic chuyén sau cta ho.

Nghién ctiu tinh toan WQI 1a cap bach va thiét thuc,
vi n6 cho phép danh gia va bao cdo cac thong tin theo
mot hinh thtic phu hgp cho tat ca cac do6i tugng quan
tam (bao goém ca nhiing nha quan ly, cong dong khong
phai 1a chuyén gia moi trudng nudc) dén chat lugng
modi trudng nudc vung ctia song. Viéc phan viing chét
lugng nudc theo WQI ¢6 hiéu qua cao vé khoa hoc va
kinh té vi gitp co quan quan ly méi trudng danh gia
vé hién trang va dién bién chit lugng nudc trong toan
vung; giup chinh quyén lya chon d€ giai quyét van dé
0 nhiém nudc tai cac khu vuc trong vung ctia song bi 6
nhiém & muc cao; tiét kiém kinh phi so véi cac phuong
phap danh gia chat lugng nudc truyén thong (phuong
phap danh gia chat lugng nudc truyén thong la can
phai tién hanh quan tric s6 lugng 16n v6i nhiéu diém,
thong s6 va tin sudt quan tric).

Trén thé gi6i hién nay tuy thudc vao vi tri dia ly,
diéu kién tu nhién, hién trang chét lugng moi truong,
hién trang quy dinh quan ly cia mdi vung lanh thg,
modi quic gia ma c6 nhiéu cich tiép can va xay dung mo

"Hoc vién Khoa hoc va Cong nghé - Vién Han lam Khoa hoc va Céng nghé Viét Nam

2 Ho¢i Bdo vé Thién nhién va Moi trudng Viét Nam

* Vign Tai nguyén va Moi trudng bién - Vién Han lam Khoa hoc va Cong nghé Viét Nam
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hinh WQI khéc nhau, nhiéu WQI da dugc phét trién
va ap dung rong rai trén toan thé gisi (My, Canada, Bi,
ThS Nhi Ky, An D9, Thai Lan, Malaixia, Pai Loan...).
Mot trong nhiing bo chi s6 néi tiéng va dugc ap dung
rong rai trén thé gidi la bo chi s6 WQI-NSF (National
Sanitation Foundation - Water Quality Index) ctia Quy
vé sinh Quoc gia My [1, 2, 3].

Tai Viét Nam, mot s6 nha khoa hoc da dua ra céc
dang cong thic tinh WQI cha yéu cho moi truong
nudc mat. i dau trong cac cong trinh nghién ctiu nay
la Pham Ngoc Ho, Lé Trinh va T6n That Lang[1]. Téng
cuc Méi truong - B Tai nguyén va Moi truong da ban
hanh S6 tay huéng dan tinh toan WQI mit luc dia theo
Quyét dinh s6 1460/QD-TCMT ngay 12/11/2019 [4].
Bén canh nhiing nghién ctiu WQI ap dung danh gia
chat lugng nudc mit, tai Viét Nam ciing da c6 nhiing
nghién ctiu vé WQI ap dung cho danh gia chat lugng
nudc ddm pha ven bién va vung bién ven bo, cu thé
c6 nhiing nghién cdu tiéu biéu sau: Pham Ngoc H6
(2011) da x4y dung phuong phap danh gia tong hop
chét lugng nudc (TWQI) c6 trong s6 va quy chudn
vé mot thong s6, qua dé tac gia da ap dung phuong
phap nay d€ danh gia chét lugng nudc ven bién Thanh
Héa [5]. Nguyén Thi Thé Nguyén (2014) da nghién
ctu phat trién phuong phdp tinh WQI-NSF dé€ danh
gid chét lugng nudc bién vinh Ha Long [1]. Pham Hitu
Tam (2016) da ap dung phuong phap tinhWQI-NSF
dé danh gia chat lugng mdi trudng tai cac tram quan
trdc moi trudng bién phia Nam Viét Nam trong 5 nam
(2011-2015) [6]. Truong Van Pan va nnk (2018) da
ap dung phuong phap tinhWQI-NSF d€ danh gia chat
lugng nudc dam Pha Tam Giang - Cau Hai [7].

Vian dé€ quan ly ctia song ven bién theo khong gian
la mot phuong thtic quan ly méi dang dan dugc ap
dung tai céc tinh ven bién cta Viét Nam, trong do
c6 Hai Phong. Phin ving quan ly chat lugng nudc la
mot trong nhiing hop phan quan trong cua qua trinh
quy hoach va quan ly st dung khong gian ctia song
ven bién. Tuy nhién dén nay chua c6 mot nghién ctiu
chuyén sau vé phan vung chét lugng nudc vung bién
ven bo Hai Phong bing WQI. Bén canh d6 con thiéu
cac nghién ctiu vé cong cu phan viung chét lugng moi
truong ctia song ven bién va quy hoach st dung khong
gian vung. Vi vdy, bai viét nay buéc ddu ap dung WQI
(WQI) dé€ phan vung chét lugng moi trudng nudc ving
bién ven bs Hai Phong.

KET QUA NGHIEN CUU KHOA HOC ‘
VA UNG DUNG CONG NGHE

i)

2. Phuong phap nghién ctu

2.1. Thoi gian va pham vi nghién ciiu

Vung bién ven bé Hai Phong dugc tién hanh khao
sat vao mua kho (thang 3) va mua mua (thang 8) trong
nam 2019. Vi tri cac diém thu mau dugc trinh bay
trong hinh 1. Céc diém khao sat bao gom 4 khu vuc:

(1) Khu vuc bién ven bd phia Dong Bac D6 Son,
ctia Nam Triéu dic trung cho khu vuc bién ven bg ctia
song hinh phéu, gom cac diém khdo sat ttit DPBDS 1 dén
bBDS 27;

(2) Khu vuc bién ven b phia Tay Nam ban dao bd
Son dic trung cho khu vuyc bién ven ba ctia song chau
thd, gom cac diém khao sat tit TNDS 1 dén TNDS 12;

(3) Khu vuc ven bién ddo Cét Ba ddc trung cho viung
bién viing vinh cta déo, gobm cac diém khao sat tit CB
1dén CB 11;

(4) Khu vuc vung ngoai, day 1a khu vuc chiu tac
dong ctia 3 khu vuc 13 Tay Nam D6 Son, Pong Bac D6
Son va ddo Cat Ba, gom céc diém khdo sat ti VN 1 dén
VN 7.

A Hinh 1. S6 dé khdo sdt thu mau

Cac thong s6 quan trac la thong s6 da dugc lya
chon dé danh gid chit lugng nudc ving bién ven bo
Hai Phong, bao goém: Oxy hoa tan (DO), nitrat (NO,),
amoni (NH,"), phosphat (PO/), COD, TSS, tong
coliform, chlorophyll-a, tong dau m& khoang, kim loai
ndng (Cu, Pb, Zn, Cd, As, Hg, Fe), tong phenol, xyanua.

2.2. Phuong phdp nghién ciiu

a. Phuiong phdp ldy mau

Mau nudc bién dugc thu bang thiét bi Niskin Van
Dorn Sampler thé tich 5 lit theo Thong tu s6 24/2017/
TT-BTNMT - quy dinh ky thuét quan tric moi trudng
va Thong tu s6 34/2010/TT-BTNMT - quy dinh vé ky
thuat diéu tra, khao sat hai van, héa hoc va méi trudng
ven b, hai ddo. Thong s6 nhiét do va 6xy hoa tan (DO)
dugc do bang may do DO (550A YSI - My). D6 mudi
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dugc do bang khuc xa ké (Atago - Nhit). Mau dugc xu
ly va bao quan theo huéng dan ctia Standard methods
for Examination of Waster water. 23 Edition, 2017
APHAAWWA-WPCEF [8].

b. Phuong phdp phan tich mdu nudc bién
Phuong phép xac dinh gia tri cdc thong s trong
nudc bién dugce thuc hién trén Bang 1.

Bang 1. Phuong phap phan tich miu trong phong thi
nghiém

TT | Thong s6 S0 hiéu caa phuong phap

1 |TSS TCVN 6625:2000

2 | COD TCVN 6491-1999

3 |NH/? SMEWW-4500-NH3 F: 2017

4 |PO> SMEWW-4500P.E:2017

5 |NO, SMEWW-4500 - NO3-: 2017

6 | Téng ddu m& SMEWW-5520 F: 2017
khodng

7 | Sat (Fe) SMEWW-300-3500 B, 2017
Coliform TCVN 6187-1-1996 (ISO

9308-1-1990)
9 | Chlorophyll-a SMEWW-10200H: 2017

¢. Phuong phdp tinh WQI (WQI)

Lua chon thong s6 tinh WQI

Cé nhiéu thong s6 d€ danh gia chit lugng nudc
bién, su lua chon cac thong s6 khac nhau d€ tinh WQI
phu thudc vao muc dich st dung nguén nudc va muc
tiéu cia WQI [9]. Cac thong s6 st dung dé tinh WQI
cho vung bién ven b Hai Phong dugc lya chon duya
trén co sd: SO liéu khao sat chat lugng nudc bién hién
¢6 tai khu vuc nghién ctu; tham khao huéng dan cta
Téng cuc Moi trudng (Bo TN&MT) vé viéc ban hanh

Hudng dan ky thut tinh todn va cong bé WQI Viét
Nam [4] va ctia Quy V¢é sinh Quéc gia My (NSF) [10].
Trén co s6 do, 10 thong s6 dugc st dung dé tinh WQI
bao gom: Oxy hoa tan (DO), nitrat (NO,’), amoni
(NH,"), phosphat (PO,*), COD, TSS, tong coliform,
chlorophyll-a, tng ddu m& khodang, sit (Fe). Nghién
ctiu chia 10 thong s6 lua chon thanh 6 nhom thong s6
tinh WQI, bao gom:

Nhém 1 bao gém cac thong s6: DO, COD;

Nhém 2 bao gém cdc thong s6: NH,*, NO,’, PO %,
chlorophyll-a;

Nhém 3 bao gom thong so: TSS;

Nhom 4 bao gém thong s6: Dadu m& khoang;

Nhém 5 bao gom thong s6: Fe;

Nhom 6 bao gom thong s6: Coliform.

Tinh todn chi s6 phu (qi)
Gia tri chi s6 phu cua thong s6 i (q) tai mot ham
lugng bat ky C’ dugc tinh theo cong thtic sau [5]:
v_( _ )Ci+1_C'+
q9 =4, 4in Ciﬂ _ Ci i
Trong do:
C: Ham lugng cua thong s6 quan tric dugc quy
dinh trong bang 2 tuong ting véi muc i.
C,,,: Ham lugng cua thong s6 quan trac dugc quy
dinh trong bang 2 tuong ting v6i muc i+1.
q: Chi s6 phu tuong ting v6i ham lugng C’.
q;: Chi s6 phu 6 miic i da cho trong bang 2 tuong
ung véi gid tri C..
q,,,: Chi s6 phu & miic i+1 cho trong bang 2 tuong
ung véi gid tri C .
C’: Ham lugng ctia thong s6 quan trac dugc dua vao
tinh toan WQI.

Bang 2. Bang quy dinh cic gia tri chi s6 phu q, tuong ting v6i ham higng C,

i q Gia tri nong d¢ C, ting véi tiing thong s6
%DO,,, Dau mé Fe (mg/1) TSS (mg/1) N-NH,* (mg/l)
khoang (mg/1)
1 100 100 KPH <0,5 <20 <0,07
2 75 65 0,1 0,5 50 0,3
3 50 40 0,2 0,8 - 0,5
4 25 20 0,5 1,0 100 1
5 1 <20 > 0,5 >1,0 >100 >1
i q, N-NO, (mg/l) | P-PO,*(mg/l) | Chlorophyll-a (ug/l) | COD (mgO,/l) | Coliform (CFU/100ml)
1 100 <0,02 <0,015 <14 <3 500
2 75 0,06 0,045 2 4 1000
3 50 0,18 0,3 10 10 1500
4 25 0,36 0,6 20 20 2000
5 1 >0,36 >0,6 >20 >20 >2000
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Tinh toan chi s6 cudi cung (tinh cac gia tri WQI
theo cong thtic toan hoc xac dinh)

Cong thic WQI 4p dung cho vung bién ven bs Hai
Phong, nhu sau:

0,09
.

Gu

0,08 0,08
Fe *

Yoo

. 044
,0,1[)+q“,,).[),12}(J - {qw;o'lHq,vo;'o*l“qpo} D114 oy 011 w .
! 5

g
Wl { T 0,44 o

Trong do:

4 po -Chi s6 phu ctia thong s6 DO

4 cop -Chi s6 phu ctia thong s6 COD

9 y; -Chi s6 phu ctia thong s6 NH,*

qyo; *Chi s6 phu cta thong s6 NO,

9 pps- “Chi s6 phu ctia thong s6 PO, >

49 chiorophyli-a Chi s6 phu ctia thong s6 chlorophyll-a
qrss -Chi s6 phu ctia thong s6 TSS

q pay -Chi s6 phu ctia thong s6 ddu m& khoang
qr, ‘Chi s6 phu ctia thong s6 Fe

4 coiiform *Chi s8 phu cuia thong s6 coliform
Thang phan logi chdt lugng nudc theo WQI

banh gia chit lugng nudc theo QCVN 10-MT:2015/
BTNMT (quy chudn ky thuit qudc gia vé chit lugng
nudc bién) va thang phén loai chét lugng nudc theo
WQI. Thang phan cdp chit lugng nudc bién (5 cép)
dugc trinh bay trong bang 3.

Bang 3. Thang phan loai chit lugng nudc bién ven bs

TT wQI Chit lugng nudc
1 99 - 100 R4t tot
2 75-98 Tot
3 50 - 74 Trung binh
4 25-49 X4u
5 1-24 R4t x4u

2.3. Phuong phdp phdn ving chdt lugng nudc
theo WQI
Vung bién ven bo Hai Phong sé dugc phén ra thanh
cac phan vung chét lugng nudc tu rat xdu dén rat tot
theo thang phén loai WQI cho ving bién ven bo Hai
Phong va dugc quy dinh bang cidc mau khac nhau.
Nghién ctiu st dung phan mém Mapinfo Professional
16 va phan mém Arcgis dé€ lap cac ban d6 phan viung
chét lugng nudc bién.

3. Két qua va thao luan

3.1. Chdt lugng nuéc viing bién ven b6 Hai Phong
Moi trudng nudc vung bién ven bd Hai Phong cé

su bién dong chat lugng theo thoi gian va theo khong
gian cua tiing thong s6 moi trudng nudc. Gia tri ctia cac
thong s6 hoéa ly nhu nhiét do, pH, d0 médn va ham lugng
cac kim loai nang (Cu, Pb, Zn, Cd, As, Hg) trong nudc

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

bién khong c6 su bién dong l6n va ndm trong gia tri
gi6i han (GTGH) ctia quy chudn QCVNI10-MT:2015/
BTNMT.

Gid tri COD trong nudc bién & vung bién ven bo
Hai Phong vao mua kho6 nam trong khoang tit 1,2 dén
9,5 mg/l, trung binh la 4,2 mg/l; vao mua mua, gia tri
COD ndm trong khoang tii 1,3 dén 13,3 mg/l, trung
binh Ia 5,3 mg/l.

Ham lugng nitrat trong nudc bién & ving bién ven
bo Hai Phong vao mua kho nam trong khoang tit 11,9
dén 335,2 pg/l, trung binh 1a 139,1 pg/l; vao mua mua,
ham lugng nitrat nam trong khoang tu 20,6 dén 410,3
ug/l, trung binh la 168,2 ug/l.

Ham lugng amoni trong nudc bién & viing bién ven
bo Hai Phong vao mua kho ndm trong khoéng ti 19,9
dén 170,1 pg/l, trung binh la 93,6 pg/l; vao mua mua,
ham lugng amoni trong nudc bién & vung bién ven bd
Hai Phong ndm trong khoang tu 25,9 dén 253,9 pg/l,
trung binh 1a 110,2 pg/1.

Ham lugng phosphat trong nudc bién & vung bién
ven b Hai Phong vao mtia khdé nam trong khodng ti
5,02 dén 72,15 pg/l, trung binh la 29,11 ug/l; vao mua
mua, ham lugng phosphate nam trong khoang tit 7,12
dén 102,37 pg/l, trung binh la 44,55 pg/l.

Ham lugng chlorophyll-a trong nudc bién & viing
bién ven bd Hai Phong vao mtia kh6 ndm trong khoang
tt 0,5 dén 6,8 pg/l, trung binh la 3,4 ug/l; vao mtia muia,
ham lugng chlorophyll-a ndm trong khoang tit 0,8 dén
11,3 pg/l, trung binh la 4,7 ug/l.

Ham lugng d4u trong nudc bién & viing bién ven bo
Hai Phong vao mua kho nam trong khoang tii "khong
phat hién" dén 0,8 mg/l, trung binh la 0,2 mg/l; vao mua
mua, ham lugng ddu ndm trong khoang ti "khong phat
hién" dén 0,9 mg/l, trung binh 13 0,2 mg/1.

Chi s6 coliform trong nudc bién & viing bién ven bo
Hai Phong vao mua kho ndm trong khoang tit 60 dén
2830 CFU/100ml, trung binh la 765 CFU/100ml; vao
mua kho, chi s6 coliform nam trong khoang tti 130 dén
3500 CFU/100ml, trung binh 1a 1087 CFU/100ml

Ham lugng Fe trong nudc bién & ving bién ven bo
Hai Phong vao mua kho nam trong khoang tu 0,24
dén 0,75 mg/l, trung binh 1a 0,47 mg/]; vao mua mua,
ham lugng Fe ndm trong khodng tti 0,26 dén 0,86 mg/l,
trung binh la 0,56 mg/1.

Ham lugng TSS trong nudc bién & viing bién ven bo
Hai Phong vao mua kho nam trong khoang tu 7,3 dén
129,4 mg/l, trung binh la 43,9 mg/l; vao mua mua, ham
lugng TSS ndm trong khodng tii 9,7 dén 198,4 mg/l,
trung binh la 64,0 mg/1.

Gid tri chat ran lo lung, chit hiiu co, chit dinh
dudng, dau mé& khoang, coliform, Fe trong nudc khu
vuc Dong Bic D6 Son, Tay Nam D6 Son va khu vuc
ven bd huyén dao Cat Hai (khu vuc cang c4, khu dan
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cu va noi c6 hoat dong tau thuyén dién ra manh) co
xu huéng tang lén, vugt qua GTGH theo quy chudn
QCVN10-MT:2015/BTNMT va anh hudng truc tiép
chat lugng nudc cac khu vyc bao ton va nudi trong
thty san. Do vy, cac van dé chat lugng nudc can quan
tdm 13 6 nhiém chit dinh dudng, chit hitu co, ddu ma,
chét ran lo lting, coliform, Fe. Gia tri ctia cac thong s6
chét lugng nudc trong mua mua thudng cao hon mua
kho do lugng mua tang cao trong thoi gian nay cudn
troi nhiéu chat thai d6 ra bién hon muia kho. Gid tri ctia
cac thong s6 chét lugng nudce trong pha triéu xudng
(nudc rong) 16n hon trong pha triéu 1én (nudéc 16n) do
khu vuc nghién ctu chiu tac dong cta thuy triéu véi
bién do triéu l6n nén trong pha triéu xudéng, dong triéu
sé dua nhiéu chit 6 nhiém ven bo ra bién.
3.2. Phan viing chdt lugng nudc ving bién ven bo
Hadi Phong
Két qua tinh todn WQI, , theo phuong phap trinh bay
6 trén dugc thong ké & Bang 4 va Bang 5. Tl cac gia tri
WQI cho thdy, chit lugng nudc toan ving bién ven bd

Hai Phong dao dong trong pham vi rat rong (& muic tu
rat xau cho dén rat tot).

Két qua phan vung chat lugng nudc cho thdy, chat
lugng nudc bién mua mua thip hon muia khoé. Trong mtia
kho6 va mua mua, cac khu vuc clia song Bach Dang, clia
song Lach Tray, ctia song Van Uc va clia song Théi Binh
déu ¢ chit lugng nudc & mic rat xdu luc nude rong (WQI
t 19 dén 22) va muic x4u lic nude 16n (WQI tii 43 dén 45).
Vung bién Cét Ba c6 chét lugng nudc & muic t6t va rit tot
(WQI tu 75 dén 99), tuy nhién khu vic bén Beo c6 chit
lugng nudc & mtc trung binh (WQI tii 62 dén 73). Chat
lugng nudc tai khu vic viing ngoai & mtc tot va rat tot
(WQI tt 88 dén 99). V&€ muia mua, vung chat lugng nudc
rat xau, xau va trung binh cé xu huéng mé rong (viing
chat lugng nudc tot va rat tét c6 xu hudng thu hep) so véi
mua kho (ti hinh 2 dén hinh 5). Téc gid Nguyén Thi Thé
Nguyén (2014) da phan vung vinh Ha Long thanh 5 phan
khu chét lugng nudc khac nhau (Cac phan khu chat lugng
nudce t6t dén rat t6t (WQI = 92-100) chti yéu ndm & ving
161 vinh va phan dém phia bién. Cac phéan khu chét lugng

Bang 4. Gia tri WQI tai cac diém khao sat viing bién ven bé Hai Phong trong mua kho

Khu vuyic khao sat Gia tri Nudc rong Nudc 16n
wQl Chit lugng nudc wQl Chit lugng nudc
Dbong Bic D6 Son Nho nhit 22 T rat x4u dén tét 44 Tt xdu dén t6t
(n=27) Lén nhit 88 92
Trung binh 57 79
Tay Nam D6 Son Nho nhét 38 Tu x8u dén tot 56 Tu trung binh dén
(n=12) Lén nhit 86 92 tot
Trung binh 63 78
Cat Ba (n=11) Nho nhit 64 T trung binh dén 65 Tu trung binh dén
Lén nhit 98 tot 100 rdt tot
Trung binh 90 92
Vung ngoai (n=7) Nho nhit 90 Tt 95 T t6t dén rat tét
Lén nhit 96 99
Trung binh 94 97

Bang 5. Gia tri WQI tai cac diém khao sat viing bién ven b Hai Phong trong muia mua

Khu vuic khao sat Gia tri Nudc rong Nudc 16n
wQl Chit lugng nudc wQl Chit lugng nudc
bong Bac D6 Son Nho nhat 19 T rat xdu dén tot 43 Tt x4u dén tot
(n=27) Lén nhét 76 89
Trung binh 45 69
Tay Nam D6 Son Nho nhét 21 T rat xdu dén 45 T x4u dén tot
(n=12) Lén nhit 70 trung binh 88
Trung binh 41 70
Cat Ba (n=11) Nho nhit 62 Tu trung binh dén 64 Tu trung binh dén
Lén nhit 98 tot 99 rdt tot
Trung binh 89 90
Vung ngoai (n=7) Nho nhit 88 Té6t 94 T t6t dén rat t6t
Lén nhit 97 99
Trung binh 93 97
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A Hinh 2. Két qud phdn ving A Hinh 3. Két qud phan
chdt lugng nuéc vung bién ven vimg chdt lugng nuéc ving
bd Hdi Phong (mia khé - nudc bién ven b Hdi Phong (mua
rong) kho - nudc I6n)

nudc trung binh, xdu va rit xdu (WQI = 27 - 91) ndm &
vung phu can va viing dém phia dat lién) [1]. Chat lugng
nudc bién tai cac khu vuc nghién ctiu déu cé xu thé ting tu
khu vyc gin bo ra dén ngoai phia bién.

Anh hudng ctia dao dong muc nudc da lam ting
cuong phat tan vét chat ti luc dia ra phia ngoai viing ven
bién Hai Phong nhung ciing lam han ché hay mang vat
chét trd lai vung ctia song trong pha triéu lén. Su dich
chuyén ctia cac khoi nude vé phia Nam - Tay Nam cho
théy su di chuyén cta cac chat gay 6 nhiém vé phia Nam
viung ctia sdng ven bién Hai Phong nhiéu hon vé phia
Béc va Pong Bac. Su gia ting clia nguon thai tu luc dia
da co6 tac dong nhat dinh dén vung ctlia song ven bién
Hai Phong. Nhiing tac dong d6 manh hon vao mua mua
va tdp trung nhiéu & gan cac ctia Nam Triéu, Tay Nam
Vin Uc va diém ngu6n thai ven bo, con khu viic ven bién
phia Nam Cat Ba, Cat Hai va nhiing khu vuyc khac bi anh
huong it (tit Hinh 2 dén Hinh 5).

Dua vao két qua phan ving chat lugng nudc viing
bién ven bd Hai Phong, c6 thé dé xuit muc dich st dung
nudc cho cac phan viing nhu sau:

Vung chat lugng nudc rat tét, khu vic nay cé thé su
dung dugc cho tit ca muc dich st dung nudc; ham lugng
cac thong s6 mai truong nudce bién déu thip hon gia tri
giéi han theo QCVN 10-MT:2015/BTNMT.

Vung chét lugng nudc t6t, khu vic nay c6 thé su
dung dugc cho tit ca muc dich st dung nudc (ngoai
trtt nudi trong mot so loai hai san yéu ciu chat lugng
nudc "rat tot").

Vung chat lugng nudc trung binh, khu vic nay cé6
thé st dung cho hoat dong du lich, gidi tri, thé thao
(khong tiép xuc truc ti€p véi nudc), hoat dong giao
thong thty va cang bién.

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

A Hinh 4. Két qud phdn vung AHinh 5. Ké qud phan
chdt lugng nuéc viing bién ven vung chdt lugng nudc ving
bé Hdi Phong (mua mua - bién ven bd Hdi Phong (miia
nudc rong) mua - nudc Ién)

Vung chit lugng nudc x4u, khu vic nay c6 thé su
dung cho hoat dong giao thong thiy, cang bién hay mot
s6 muc dich st dung nudc khac (khong yéu cau cao vé
chat lugng nudc).

Vung chiét lugng nude rat x4u, khu vic nay co thé su
dung cho hoat dong giao thong thuy va cang bién; viing
chat lugng nudc nay da bi 6 nhiém boi du, chéit dinh
dudng, COD, Chl-a, TSS, Fe va coliform & mtic cao.

4. Kétluan

Gid tri chit ran lo Iting, chit hiiu co, chit dinh dudng,
dau mé& khodng, coliform, Fe trong nudc khu viic Pong
Béac D6 Son, Tay Nam D6 Son va khu vic ven bo huyén
dao Cat Hai (khu vuc cang c4, khu dén cu va noi c6
hoat dong tau thuyén dién ra manh) c¢é xu hudng ting
1én, vugt qua gia tri giéi han theo quy chudn QCVN10-
MT:2015/BTNMT va anh hudng truc tiép chat lugng
nudc cac khu vyc bao ton va nuoi trong thiy san. Két
qua WQI va phan vung chét lugng nudc cho thiy, chat
lugng nudc vung bién ven bd Hai Phong & mic tu rét
xdu cho dén rat t6t. Chat lugng nudc bién mua mua thap
hon mua khé. Trong muia kho va mua mua, cac khu vuc
ctia song Bach Dang, ctia song Lach Tray, clia song Van
Uc va ctia song Thai Binh déu c6 chét lugng nude & miic
rat x4u luc nude rong (WQI tit 19 dén 22) va miic xdu lac
nude 16n (WQI tii 43 dén 45). Vung bién Cét Ba c6 chét
lugng nudc 6 muc tot va rat tot (WQI ti 75 dén 99), tuy
nhién khu vuc bén Beo c¢6 chét lugng nudc & muic trung
binh (WQI tti 62 dén 73). Chat lugng nudc tai khu vuc
viing ngoai 6 mc tot va rat tot (WQI tii 88 dén 99). Vé
mua mua, vung chat lugng nudc rat xau, xau va trung
binh c6 xu huéng mé rong (viing chat lugng nudc tot va
rat tot c6 xu huéng thu hep) so véi mua khom
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THE FIRST STEP OF WATER QUALITY ZONING IN HAI PHONG
COASTAL AREA BY WATER QUALITY INDEX

Graduate University of Sciences and Technology - Vietnam Academy of Science and Technology
Vietnam association for conservation of nature and environment

Institute of marine environment and resources - Vietnam Academy of Science and Technology

ABSTRACT

Le Van Nam

Dang Kim Chi

Le Xuan Sinh, Nguyen Thi Thu Ha

Research on water quality zoning by water quality index (WQI) was taken in coastal areas of Hai Phong in the
dry and rainy seasons in 2019. The zoning results show that the water quality of the coastal waters of Hai Phong
ranges from very poor to excellent. During the dry and wet seasons, the areas of Bach Dang estuary, Lach Tray
estuary, Van Uc estuary and Thai Binh estuary all had very poor water quality during low water (WQI from 19 to
22) and poor at high water (WQI from 43 to 45). The Cat Ba waters had good and very good water quality (WQI
from 75 to 99), however the Ben Beo area had medium water quality (WQI from 62 to 73). The water quality in the
outlying area was good and very good (WQI from 88 to 99).

Key words: WQI, zoning, water quality, coastal seawater.
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE
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TOM TAT

truong va phuc lgi cho xa hoi.

Kinh té tudn hoan (KTTH) la giai phép tiém ning dé st dung t6t hon cac ngudn luc, gitp gidi quyét bai
toan gitia lgi ich kinh t€ va méi trudng, trong khi moé hinh kinh té tuyén tinh hién nay 13 nguyén nhén co ban
dan dén tinh trang thiéu hut cac nguodn tai nguyén va giy ra 6 nhiém moi truong. Pugc xac dinh dya trén
nén tang cong nghé dé tao ra lgi ich vé kinh t€ trong khi giam bét ap luc 1én méi truong, moé hinh KTTH da
nhan dugc sy don nhan cta cic t6 chtic trong khu vuc cong va khéi tu nhan ngay cang gia ting. Muc dich
cta nghién ctiu nay hudng dén cac doanh nghiép viia va nhé (DNVVN) & Viét Nam c6 thé tiép can dugc va
ap dung hiéu qua mo hinh KTTH. Thong qua diéu tra online va khéo sat thuc té tai 24 doanh nghiép (DN),
nghién ctiu da phén tich nguodn lyc san ¢ cling nhu cac van dé thach thic trong viéc thiét lap moé hinh KTTH
dua trén ndi luc cia DNVVN tai Viét Nam. Phat trién cac moi quan hé tap thé dya trén mang luéi két hgp véi
quan tri thé ché la mdt chién lugc cin thiét va hiéu qua d€ hudng téi mot mo hinh kinh t€ bén viing véi moi

Tu khoéa: Kinh té tudn hoan, DN viia va nhé, Viét Nam.
Nhan bai: 12/3/2021; Svia chiia: 15/3/2021; Duyét dang: 18/3/2021.

1. M6 dau

DNVVN la mét bo phan quan trong trong mé hinh
kinh t€ tu nhan va chiém ty 1¢ I6n trong cong dong
DN Viét Nam. Nam 2019, ca nudc c6 khoang 541.700
DNVVN dang hoat dong trong mo hinh kinh té, véi
tong s6 von dang ki khoang 130 ty USD [1]. Hang ndm,
cac DNVVN doéng gop 40% GDP, dong gop 33% gia tri
san lugng cong nghiép, 30% gia tri hang hoa xuat khau
va thu hat gan 60% lao dong [2]. Tuy nhién, do quy
mo nhd, nén hoat dong ctia cac DN nay gap kha nhiéu
khé khan nhu thiéu nguén von dé dau tu vao may moc,
cong nghé hién dai phuc vu cho san xuét, kinh doanbh,
thiéu kinh nghiém diéu hanh DN, kha néng canh tranh,
chiém linh thi truong ngay trén thi truong ndi dia con
han ché [3].

& Viét Nam, hiéu biét ctia cac bén lién quan vé triét
ly KTTH va céc lgi ich ctia nd van con han ché [4]. Cac
DNVVN hién nay cht yéu san xudt dya trén mo hinh

kinh t€ tuyén tinh, trén nguyén ly khai thac tai nguyén
til moi trudng tuy nhién lam dau vao cho hé thong kinh
té, thong qua qua trinh san xuét, tiéu diing va cudi cung
thai loai ra mdi truong [5]. Do d6, tinh bén viing cta
cac DN (su phat trién dam bao vé mat kinh té, xa hoi va
moi truong) la van dé chinh cta cac DN nay vi ho chi
cht trong dén viéc phat trién kinh té, tuan tha cic muc
tiéu moi trudng va xa hdi mong mudn theo quy dinh va
nhu cdu toan cu ngay cang tré nén khé khan hon. Bén
canh do, su lién két gitia cic DNVVN & Viét Nam kha
yéu, c6 rat it moi lién hé gitia cdc DN nho va DN c6 quy
mo 16n con yéu hon.

Nghién ctiu nay huéng téi ddnh gia nhan thic va
nhiing 16 h6ng vé kién thiic va kj ning ctia cic DNVVN
& Viét Nam doi v6i mo hinh KTTH; phén tich cac van dé
va thach thiic d6i véi cac DN trong qua trinh chuyén doi
toan bd mo hinh kinh t€ theo huéng tré nén bén viing
hon, thong qua sy tham gia ctia tat ca cac bén lién quan.

"Vién Khoa hoc va Cong nghé Moi trudng, Tridng Dai hoc Bach Khoa Ha Noi

2Vién Khoa hoc Dia chdt va Khodng sdn

3 Aston Business School, Aston University, Birmingham, UK

Chuyén dé |, thang 3 ndm 2021 | 67



) Moi truong

2. Phuong phap nghién ctu

2.1. Triét ly KTTH

KTTH (Circular Economy-CE) 1a m¢t hé thong
kinh t€ c6 tinh tai tao va khoi phuc thong qua cac ké
hoach va thiét k& c6 tinh chu dong, né thay thé khai
niém “két thuc vong doi” cta vat liéu bang khai niém
“khoi phuc, chuyén dich theo hudng st dung ning
lugng tai tao, khong duing cac hoa chit doc hai gay ton
hai t6i viéc tai st dung va hudng t6i gidm thiéu chit
thai thong qua viéc thiét ké vatliéu, san phdm, hé thong
ky thuét va cd mo hinh kinh doanh trong pham vi ctia
hé thong do6 [6]. KTTH la mo6 hinh kinh té trong d6 cac
hoat dong thiét ké, san xudt, tiéu dung va dich vu nham
giam khai thac nguyén liéu, vat liéu, kéo dai vong doi
san phdm, han ché chit thai phat sinh va giam thiéu tac
dong xau dén moi trudng [7]. DPay la mdt chién luge
phat trién bén viing dang dugc dé xuat dé giai quyét cac
van dé cdp bach cua suy thoai moi truong va khan hiém
tai nguyén, trong d6 tai nguyén dau vao, chat thai, khi
thai va nang lugng dugc t6i thi€u hoa ngay tii trong quy
trinh san xudt va tiéu dung ti thiét ké, bao tri, stia chiia,
tai sti dung, tai san xudt, tan trang va tai ché lau dai dya
trén dong luc kinh té, huéng dén mot mo hinh kinh té€
khong phat thai. KITTH dua trén ba nguyén tic chinh
bao gdm: Bdo ton, ting cudng von tu nhién bang cich
kiém soat ngudn du trii hiiu han va can bang cac dong
tai nguyén tdi tao; t6i uu hda nang suit tai nguyén bang
cach luan chuyén céc san pham, thanh phén va vét liéu
6 mtuc do cao nhat; ting cuong hiéu qua cta hé¢ thong
bang cach giam dén mtic t6i thiéu cic ngoai ting tiéu
cuc nhu 6 nhiém nudc, khong khi, dat va tiéng 6n, chit
doc hai... [8].

Tt viéc nhin thay nhiing lgi ich cia m6 hinh KTTH
nhu st dung hiéu qua chat thai dau ra, tiét kiém tai
nguyén ddu vao va tao ra san phdm hang hoa canh
tranh trén thi truong, gitp mang lai hiéu qua san xuét
kinh doanh cho DN thi nhiéu DN 16n ciing da 4p dung
KTTH va gan day da bat dau khuyén khich chudi cung
tng cua ho ciing ap dung KTTH. Tuy nhién, viéc tiép
nhan KTTH & cac DNVVN réit chdm. Cac hoat dong
lién quan dén KTTH ma cic DNVVN c6 kha ning thuc
hién nhu gidm thiéu chét thai, lap ké hoach vé viéc st
dung ning lugng, thiét ké cac san phdm va dich vy, st
dung nang lugng tai tao va sti dung nudc hop ly.

Nghién ctiu nay thong qua khao sat moéi tuong quan
gitia cac linh vic hanh dong va hiéu qua bén viing dang
dugc ap dung tai cic DNVVN, doi chiéu véi nhiing
hanh dong va hiéu qua ctia m6 hinh ciu tric KTTH
dugc trinh bay trong Hinh 1. Tt d6 sé xac dinh r6 cac
van dé va thach thic can giai quyét d€ ap dung phu hgp
KTTH vao cac DNVVN thong qua viéc xay dung chién
lugc pht hgp nhit, xac dinh ngudn luc va phat trién
nang luc.
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A Hinh 1. Méi tuong quan gisia cdc linh vic hoat dong ciia
mo hinh KTTH [9]

2.2. Phuiong phadp khdo sdt va phdn tich dii liéu

Nghién ctiu da ap dung phuong phap thu thap di
liéu tti cac DNVVN ctia Viét Nam, bao gom 300 DN
dugckhao sat truc tuyén (online) va tti 24 DN dugckhao
sat truc ti€p. Két qua khao sat online nhiing DNVVN
Viét Nam cung cac DNVVN ctia cac nude trong khu
viic khac nhu An Do, Bangladesh, Thai Lan... da dugc
cong bo trong nghién ctu trude [3]. Nghién ctiu nay
tap trung vao két qua khao sat va phong van truc tiép
24 DNVVN trén dia ban Ha N¢i va Ba Nang. Muc tiéu
cua khao sat nay hudéng t6i phan tich méi quan hé gitia
cac thanh phan ctia mo6 hinh KTTH (thiét ké, cung ting,
san xudt, phan phoi, tiéu diing va thu héi san phdm) véi
hiéu qua bén viing (kinh t€, moi truong va xa hoi) cta
cdc DNVVN ¢ Viét Nam theo m6 hinh cdu truc nhu
Hinh 1. Ciu tric cua khao sat gom 84 cau hoi tap trung
trong 5 truong thong tin chinh bao gom:

- Phin A: Nhén kh4u hoc ctia DN;

- Phan B: Cac hoat dong c6 tinh chu ky trong mo
hinh KTTH: Thiét ké - Cung ting - San xudt - Phan
phoi - St dung - Thu hoi;

- Phan C: Cac co hdi va rao can cho viéc ap dung
KTTH tai DN;

- Phan D: Hiéu qua bén viing khi DNVVN ap dung
mo hinh KTTH: Hiéu qua kinh té, xa hdi, moi truong;

- Phan E: Nhiing van dé vé stic khoe cong dong va
thach thutc vé stic khoe tinh than tai noi lam viéc cua
cac DNVVN hién nay.

Dbong thoi trong qua trinh khao sat, DN ciing dugc
giai thich vé€ mo hinh van hanh va nhiing loi ich cua



KTTH, néu y kién vé mtc do danh gia ctia ho doi véi
cac hoat dong c6 tinh tudn hoan ctia mo hinh kinh té.

Tu di liéu khéo sat, stt dung mot s6 ky thuat phan
tich va xt ly s6 liéu phd bién dé danh gid nhén thic va
su san sang ctia DN vé cac hoat dong lién quan dén cac
linh vic hanh dong trong mé hinh KTTH. Két qua diéu
tra cling tao diéu kién giap DN nhan thtic sau hon tam
anh hudng ctia cac co hdi va rao can, cho phép hiéu biét
vai tro cua viéc giai quyét cac thach thic vé stic khoe
tinh thin cong dong va stic khoe tinh than cta ngudi
lao dong tai noi lam viéc nham muc dich ap dung cach
tiép can vé KTTH tai Viét Nam.

Bang 1. Nhan khiu hoc cia DN

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

3. Két qua nghién ciu

3.1. Két quad khdo sdt truc tiép tai cic DN vé KTTH
Trong s6 caic DNVVN tham gia khao sat dién phiéu
online, c6 24 DN dugc lya chon dé€ khao sat va phong
van truc tiép. Tiéu chi lga chon DN dé khdo sat truc
tiép bao gom: Tinh dai dién cho nganh nghé san xuat
kinh doanh, quy mé DN va sy ty nguyén tham gia
nghién ctiu. Két qua nhan khiu hoc ctia 24 DN tra 16i
hiiu dung véi dac diém cta ngudi tra 16i dugc thé hién
trong Bang 1.

Pic diém cha ddi tugng dugc phong vin S6 lugng Ty 1€ (%)
Loai hinh DN Co s6 san xuat va ché bién 13 54.2
Nhua, in bao bi 3 12.5
San xudt hang may méc 3 12.5
G6 va gidy 3 12.5
Loai hinh dich vu 1 4.2
Xt ly moi truong 1 4.2
Téng 24 100.0
Vi tri/ Chtic vu ngudi tra 16i Cép giam doc 10 41.7
Cép quan ly 29.2
Hanh chinh 20.8
Nhén vién 2 8.3
Tdng 24 100.0
S6 lugng nhén vién <10 3 12.5
10-50 29.2
51-100 8 33.3
101-250 25.0
Tdng 24 100.0
% doanh thu tai chinh ting lén trong 5 ndm viia qua Rt cao (>20%) 2 83
Cao (10-20%) 3 12.5
Trung binh (5-10%) 14 58.3
Thép (<5%) 4 16.7
Am (<0%) 1 42
Téng 24 100.0
S6 DN c6 chiing nhan méi truong Co 6 25.0
Khong 18 75.0
Téng 24 100.0
S6 DN c6 khoéa dao tao phat trién ki ning vé Quan ly méi | Co 4 16.7
truong cho nhén vién trong cong ty Khong 20 83.3
Téng 24 100.0
Du 4n quan ly méi trudng da thyc hién trong ba nam qua Co 2 8.3
Khoéng 22 91.7
Téng 24 100.0
Du 4n vé phuc lgi x4 hoi tai cong ty trong ba ndm qua Cé 7 29.2
Khéng 17 70.8
Téng 24 100.0

Chuyén dé |, thang 3 nam 2021 | 69



HMéi truong

A Hinh 2. Két qud khdo sdt DN

Hién trang hoat ddng ctia cic DNVVN dugc tim hiéu
qua viéc thiét lap moi tuong quan gitia cac linh vyc hanh
dong cua KTTH véi hiéu qua bén viing. Khao sat dugc
thuc hién theo cac mtic danh gia tit “Rat khong dong y -
Khong dong y - Trung lap - Pong y - Rt dong y” tuong
ting v6i thang diém ti 1-2-3-4-5 dugc tong hgp dudi dang
biéu d6. Két qua dugc thé hién trén hinh 2.

Két qua khao sat cting cho thay nhiing DN nay da cé
nhén thiic ban d4u vé nhiing khai niém lién quan dén mo
hinh KTTH, tuy nhién méi quan tam chua thuc su dugc
chu trong khi diém danh gia trung binh ctia cac hoat dong
nay chi & muic 3,57. Cac DN dugc khao sat déu hiéu nhiing
thach thtic gay ra boi sy khan hi€m tai nguyén thién nhién
va bién ddi khi hau sé anh hudng t6i doanh thu va ting
trudng kinh doanh ctia minh. Tuy nhién, chua c6 DN nao
trong s6 nay noi rang ho c6 nhiing ké hoach d€ nang cao
nhén thiic va ap dung thuc hanh san xuit than thién véi
moi truong hay nhiing du an lién quan dén viéc quan ly
moi trudng hodc phuc loi xa hoi trong cong ty cia minh.
Diéu nay gidi thich tai sao cac cong ty nay van chua cd
nhiing ké hoach hanh dong cu thé d€ thuc hién cac giai
phap KTTH, huéng t6i xay dung mot DN bén viing trong
dai han. Trong d6, nhiing danh gia cu thé ctia DN vé tting
hoat dong c6 tinh chu ki trong mé hinh KTTH dugc thé
hién trén Hinh 3.

Mic du thdy dugc nhiing co hoi cua viéc ap dung
KTTH nhung song hanh véi d6 thi DN ciing gap phai
nhiing thach thiic dang ké ctia viéc thay d6i mo hinh kinh
doanh hién tai (mtic danh gia 3.7). Nhiing co hoi ma DN
nhin thdy ciing chinh la lgi ich khi ho 4p dung KTTH vao
trong san xudt, kinh doanh ctia minh. biéu dé khong chi
dem lai hiéu qua vé kinh té, ndng cao hinh anh cta DN,
dong thoi mang lai nhiing anh huéng tich cuc t6i moi
trudng va xa hoi hién nay, la dong luc chinh thuc ddy cac
DN thay d6i m6 hinh séan xudt kinh doanh. Trong d6, muic
d¢ danh gia cu thé ctia DN vé nhiing tic dong ctia KTTH
dugc thé hién trén Hinh 4.
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A Hinh 3. Miic d¢ ddnh gid vé cdc hoat dong c6 tinh chu ki
cua KTTH

A Hinh 4. Miic d ddnh gid vé tdc dong cha moé hinh KTTH

3.2. Phan tich cdc thdch thiic cho viéc dp dung
KTTH tai cac DNVVN Viét Nam

Cac DNVVN dugc khao sat hién nay déu dang vin
hanh theo mo hinh kinh t€ tuyén tinh, dya trén nguyén
ly Khai thac - St dung - Thai bo. Cac DN nay it quan
tam dén cac van dé vé lugng khi thai cacbon trong qua
trinh san xudt d6i véi moi trudng va thudng khong chiu
trach nhiém vé cic sin phdm ctia ho sau khi chung dugc
chuyén sang giai doan phan phoi, sti dung, thdm chi
khoéng c6 y dinh thu héi nhiing san phdm d6 sau qua
trinh st dung ctia khach hang. Pay la mot trong nhiing
nguyén nhan gay lang phi nguon tai nguyén tai cic DN
nay khi rac thai khong dugc quay vong tréd lai thanh tai
nguyén, dong thai, khién cho cac nganh san xudt tao ra
nhiéu khi thai cacbon hon va gép phan vao qua trinh
bién d6i khi hau.

Cac DN dugc phong van cho biét rang ho chi du kha
ndng thuc hién thiét ké sinh thai néu né c6 kha thi vé
mat kinh té, bdi sy canh tranh gay gat trong qua trinh



kinh doanh. Do d9, qua trinh san xuét hién tai cta cac
DN héu hét chua huéng dén moé hinh phat trién bén
viing. Cac DN nay c6 rat it su lua chon vét liéu vi cac
thiét ké va ddc diém ky thuét cho san phidm dugc thuc
hién boi khach hang ma khong c6 bat cu sy tham van
nao ctia nha cung cip. Han ché vé nguén von ciing lam
anh hudng dén viéc ting dung khoa hoc cong nghé vao
san xudt hodc stt dung ngudn lao dong 6 trinh tay nghé
d6 cao. Cac DN ciing cho biét rang sin phdm tai ché gap
rat nhiéu khoé khan trong viéc canh tranh vé gia va tam
ly nguoi tiéu dung con nhiéu e de khi st dung nhiing
san phdm nay.

Vi quy mo san xudt nhd, phin 16n dugc phat trién
ti quy mo ho gia dinh nén cac DN trén gap kho khan
vé mo hinh quan tri, khéng thé ty minh van hanh dugc
day du cac hoat dong c6 tinh chu ki ctia m6 hinh KTTH
ma cn ¢6 su hgp tac cua nhiéu DN lai v6i nhau d€ tao
thanh mét mo6 hinh KTTH c¢6 hiéu qua. Tuy nhién, hién
nay su lién két cua cac DN nay rat yéu kém, co rat it
moi lién két gitia nhiing DNVVN véi nhau hodc gitia
DNVVN véi nhiing DN ¢é quy mo 16n khac. Bén canh
do6, cdc DNVVN ndi rang ho thiéu thong tin vé mang
lu6i KTTH, chua c6 kénh lién két nao giup ho cé nhiing
nhan thic va két ndi vé hoat dong theo mo hinh KTTH
hién nay.

O Viét Nam, da xudt hién nhiing chinh sach dé
khuyén khich viéc ap dung KTTH vao cac qua trinh
san xudt trong DN. Ludt BVMT ndm 2020 da cé biéu
khoan s6 142 dé cap dén ndi ham mo hinh KTTH, tuy
nhién chua c6 nhiing huéng dan chi tiét hay quy dinh
cu thé dé thyc hién, chdng han nhu stt dung vat liéu tai
ché dé c6 thém dinh hudng cho cac bén lién quan trong
viéc ap dung khién cac DN nay gap kho khédn khi st
dung nhiing ngudén nguyén liéu tdi ché cho viéc quay
vong san xudt. Ngoai ra, viéc ti€p can cac nguon luc xa
hoi, von tin dung, nguén von vé cac quy, vé tiép can dat
dai d€ phuc vu cho san xuat, kinh doanh con gap nhiéu
kho khin, nhat 1a d6i v6i cac DNVVN, dan dén cic vin
dé vé phuc lgi xa hoi ctia nhén vién cting bi han ché do
thiéu sy ho trg tii cac td chiic cong.

3.3. Cdc co hoi va gidi phdp dé ap dung KTTH tai
cdc DNVVN ¢ Viét Nam

D€ hudng t6i chuyén déi sang mo6 hinh KTTH véi
cac DNVVN ¢ Viét Nam, Chinh pht can c6 nhiing
chinh sach vé:

- Sti dung cdc san phdm tdi ché hodc nhiing vat liéu
than thién v6i moi trudng, hudng téi xay dung va phat
trién tiéu chudn cho cic san phdm tdi ché va vat liéu
sinh hoc;

- Xem xét 4p thué d6i véi cac san pham tai ché hodc
cac san pham t nguyén liéu sinh hoc it hon d6i véi nhiing
san phidm dugc lam tit nguyén liéu nguyén sinh, thac day
cho thi trudng ctia cac sin phdm tai ché phat trién;
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- C6 cacbién phap lién quan dén dan nhan san phim,
tiéu chudn hda, chling nhan cho nhiing san phdm xanh
giip ngudi tiéu dung dé dang cé nhiing lua chon hgp ly.

- Tao ra mot hé thong trach nhiém ctia caic DN véi
céc san phdm cua ho, ddy manh 4p luc ctia cac DN bang
nhom tiéu chudn vé chit lugng san phdm va méi trudng.

Bén canh d6, Chinh phti can c6 nhiing co ché, chinh
sach vé tai khoa va tién té nham huy dong cdc nguén
luc xa hoi tham gia vao khau san xudt nguyén liéu, phat
trién nganh céng nghiép phu trg ho trg cac nganh cung
phat trién. C6 chinh sach r6 rang d€ hé trg DN dau tu
vao cong nghé sach, ddc biét 1a chinh sach thué, khuyén
khich tai trg hodc giam lai suit ngan hang.

Tu nguyén tic van hanh ctia cic DNVVN hién
nay c6 thé thdy co hoi rat 16n dé nang cao nang suit
kinh doanh ciing nhu hiéu qua hoat dong xa hoi va
modi truong tai cac DN nay. Céc chién lugc d€ ap dung
KTTH vao cac DN la cach ti€p can tich hgp thong qua
cac hoat dong xuyén suét chudi cung tng va duya trén
nhiing ngudn lyc san cé tai cic DNVVN hién nay nhu:
Nguon nguyén liéu tai sinh, co sé ha tang truyén thong,
phuong tién va cong nghé cho viéc thu hoi, tit d6 hudéng
dén cac muc tiéu nhu:

- Thiét ké va thiét ké lai san phdm véi su cong tac
ctia khach hang d€ t6i uu hoa ngudn tai nguyén, giam
tiéu thu nang lugng, st dung nang lugng tai tao, khuyén
khich st dung nhién liéu sinh hoc thong qua cac hoat
dong phan phdi va thu hoi;

- Giam dong goi hodc sti dung cac vat liéu dong goi
6 thé phéan huy sinh hoc;

- St dung 100% vat liéu c6 thé tai ché;

- Ap dung cong nghé 4.0 dé quan ly di liéu trén toan
bo chudi cung ting, thanh 13p cdc mang ludi trong moi
linh vuc nganh nghé;

- Dao tao nhan luc dap ting nhan thiic vé khoa hoc
ky thuét va ban quan ly cam két van hanh mo6 hinh;

- Ap dung nhin sinh thai d6i v6i sdn phdm va hé
théng dich vu nhdn manh vao viéc stia chiia néu c6 thé.

Viét Nam 1a mét quéc gia dang phat trién, viéc thuc
ddy mo hinh KTTH can dua trén cic DNVVN noi sinh.
Céc DN nay cén c6 su lién két tao ra mot mang ludi dé
c6 thé két ndi, chia sé thong tin v6i nhau trong viéc ap
dung mo6 hinh KTTH mot cach hiéu qua. Méi DN c¢6
thé dong vai tro thuc hién mot hoat dong trong chubi
“Thiét ké - Cung ting - San xudt - Phan phoi - St dung
- Thu héi” gitp hinh thanh nén cac cum cong nghiép
sinh thai.

4. Kétluan

Thong qua khao sat thuc t€ va phéan tich nguon luc
hién c6 ctia cdic DNVVN Viét Nam, nghién ctiu da chi
rd cac thach thic trong viéc chuyén déi tu cach thiic
kinh doanh truyén théng sang mo6 hinh KTTH. Nhin
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chung, sé khong c6 cong cu chinh sach don 1é nao co6
thé kich hoat, dinh huéng lai toan dién vé KTTH cho
cdc DNVVN 6 Viét Nam hién nay ma can phai trién
khai cac goi chinh sach tng thé trong d6 c6 cac cong cu

phat trién tri thiic va d6i méi cong nghé. Két qua nay
c6 thé€ md rong nghién ctu ting dung cho tiing nhém
nganh cu thé, lam co s& dé xudt chinh sach phat trién
cac nganh trong su hai hoa gitia tang trudng kinh t€ véi
BVMTm

chién lugc. Hon niia, can c¢6 pham vi cho cac chinh sach
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School of Environmental Science and Technology, Hanoi University of Science and Technology
Vietnam Institute of Geoscience and Mineral Resources, The Ministry of Natural Resources and Environment

Aston Business School, Aston University, Birmingham, UK

ABSTRACT

Circular economy is a potential solution for better use of resources, helping to solve the problem between
economic benefits and the environment issues, while the current linear economic model is the basic cause
that leads to a shortage of natural resources and serious environmental pollution. Defined as a technological
concept to generate economic benefits while minimizing pressure on the environment, the circular economic
model has received a delightful reception from public institutions and private sectors. Multiplication is
increasing. The purpose of this study is to target small and medium enterprises in Vietnam to be able to
effectively access and apply the circular economic model. Through online surveys and field surveys in 24
enterprises, the research analyzed available resources as well as challenges in establishing a circular economic
model based on internal resources of medium and small enterprises in Vietnam. Development of network-
based collective relationships combined with institutional governance is a necessary and effective strategy
towards a sustainable economic model with environmental and social well-being.
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TOM TAT

d6i v6i hiéu sudt tach sat (96,9%) va nhom (93,8%).

Qua trinh tach loai sit va nhom ti thach anh dugc nghién ctiu dya trén phan tng hoa tan cta ching béi
mdt s6 loai axit vo cd va hitu co. Quy trinh xu ly dugc thuc hién bang cach khac nhau nhu ngadm thach anh
trong hén hgp axit theo phuong thiic gidn doan hodc dong thdi, ngdm axit két hgp rung siéu 4&m. Mot s6 thong
s6 ctia qua trinh xt ly dugc khao sat nham xac dinh diéu kién t6i uu cho viéc tach sat va nhom. Két qua nghién
ctiu cho thdy, quy trinh ngdm trong hon hgp axit két hgp rung siéu 4m véi cac thong s6 qud trinh gom ty 1é
da: Dung moi 1:2,5 g/ml, ty 1é HCL:H,C O, 1a 1:2, nhiét d6 40°C va thdi gian rung 1a 1,5h dat hiéu qua cao nhit

T khoa: Thach anh, nhém, sat, rung siéu dm, hén hgp axit.
Nhan bai: 16/3/2021; Stia chiia: 24/3/2021; Duyét dang: 26/3/2021.

1. M6 dau

Céac khoang vat nguon goc silicat néi chung va
thach anh noi riéng tu lau da dugc st dung phd bién
trong nhiéu nganh cong nghiép truyén théng (nhu
cong nghiép gém s, ché tao vat liéu xay dung, kinh va
san xudt gidy...). Mdc du, ¢ trit lugng 16n, tuy nhién su
ton tai cta cac tap chét (nhu Oxit cta sit, nhom, titan)
trong thanh phén dugc xem la yéu t6 han ché doi véi
cac ing dung cua dd thach anh, dac biét d6i véi cac linh
viic cong nghé cao nhu san xudt sgi quang hoc, vat liéu
ban dan, vi dién tl, pin mdt trdi, vatliéu dién tu [1-4]...
Nhin chung, pham vi ting dung ctia da thach anh cang
rong khi mtc do tinh khiét clia né cang cao, vi vdy,
viéc tim kiém phuong phap véi hiéu lam giau silic bang
cach loai bo cac tap chat trong thanh phan ctia da thach
anh vé&i hiéu qua cao, chi phi thdp va than thién véi moi
truong da thu hut dugc su chd y cta nhiéu tac gia trén
thé gidi. Trong s6 cac tap chat ton tai trong thach anh,
tap chit nhom va sat la kho bi loai bo nhat va la yéu t6
dan dén mau sic khong mong mudn trong san phim
[5-7].

Cac nghién ctu d€ loai bo thanh phan sit, nhom
khoi thach anh dugc thuc hién cht yéu dua trén qua
trinh hoa tan cdc tap chét nay bang viéc st dung hon

hgp ctia cac axit vo co hodc hitu co. Trong nghién ctiu
cua Zhang, thach anh dugc nghién thanh dang bot va
dua qua khi HCI néng ¢ 1200°C trong 2h loai bé nhom
ti 33,7 ppm xudng 21,3 ppm [8]. Bang viéc st dung
axit HZCZO » Veglio cing cong su da chi ra hiéu qua
loai bo sat dat dugc khoang 50% khi kich thudc hat nho
hon 45 micromet, d6i v6i nhéom hiéu qua tach loai chi
khoang 10 - 12% [9]. Hiéu qua tach loai nhom t6t hon
dugc trinh bay trong nghién ctiu cta Jin [10], trong
quy trinh nay thach anh dugc nung néng dén 800°C,
sau d6 mau nghién ctiu dugc to6i bing nudc va nghién
dén kich thudc nho hon 105 micromet trugc khi ngadm
trong dung dich HCl trong mot thoi gian dai, cudi cung
mau dugc thuy phan béi dung dich axit phosphoric.
Mic du hiéu qua dat dugc cao, tuy nhién diéu kién thuc
hién rat phtc tap va doi hoi chi phi l6n. Cac nghién
ctu stt dung HF nhu tdc nhén cho qua trinh loai bo sat,
nhém cho thay hiéu qua dat dugc ndi chung cao hon,
tuy nhién san ph4m nhan dugc bi hao hut dang ké (dén
21%) do phan ting cta SiO, trong dung dich HF [11].
Dbé khac phuc nhiing han ché cta cac phuong phap
trudc day, viéc sti dung thiét bi siéu &m trong qua trinh
loai bo sit nhom khdi thach anh da dugc xem xét. Vé6i
kha nang phan tan chat tan vao dung dich mot cach

! Khoa Cong nghé Héa hoc va Moi trudng, Trudng Dai hoc Cong nghiép Viét Tri

2 Bénh vién da khoa tinh Phii Tho
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nhanh chéng, phuong phap rung siéu am dugc ki vong
sé thic d4y hiéu qua va lam giam thoi gian clia quy
trinh xt ly [12-14]. Day cling dugc xem la trong tam
ma nhém nghién ctiu huéng dén.

2. Thuc nghiém

2.1 Déi tugng nghién ciiu

Déi tugng ctia nghién ctu la khoang vét thach anh
c6 nguodn goc ti mo thach anh & Lao Cai. Cac tang
thach anh 16n c6 bé mét bén ngoai xam den, khi dap
vG bé mit phia trong c6 mau trang duc cé xen lan cac
vét mau vang.

Mau thi nghiém 13 céc vién c6 chiéu dai cic canh
ti 0,5 - 2,0 cm, thu dugc tii tadng thach anh 16n sau khi
xt ly bang bién phap co hoc. Cac mau nay dugc rtia so
bd, phoi kho d€ dung trong céc thi nghiém ty tring da
thach anh (Hinh 1).

A Hinh 1. Mdu thach anh sau xit 1y cé hoc

2.2 Phuong phdp tdy trang thach anh

a. Phuong phdp ngam axit két hop

Phuong phdp ngam axit két hgp dugc tién hanh
theo hai cach:

Cdch 1: Phuong phap cho tling loai axit riéng biét.
Thi nghiém dugc tién hanh nhu sau: Cho 20 g mau da
thach anh vao trong cdc thty tinh 100 ml, sau d6 cho
dung dich axit néng do 10% vao trong cdc véi ty 1é
da:dung mai 1:2,5 g/ml, boc c6c bang gidy bac d€ tranh
bay hoi, thit thoat hoa chat, duy tri & nhiét do 40°C
bing may khudy ti gia nhiét. Sau thoi gian 12h vét da
thach anh ra rtia bang nuéc sach. Sau d6 tiép tuc cho
lai d4 vao cdc va st dung mot loai axit khac véi thé tich
va néng do tuong tu d€ ngadm tiép tuc trong 12h. Két
thuc qua trinh v6t da ra rlia bang nudc sach. D€ da ra
ngoai cho kho tu nhién, sau d6 dem mau thach anh sau
xu ly di phan tich xdc dinh ham lugng sit va nhdém con
lai trong da.

Cdch 2: Phuong phap cho hon hgp axit dong thoi.
Thi nghiém dugc tién hanh nhu sau: Cho 20g mau da
thach anh vao trong cdc thuy tinh 100 ml, sau d6 cho
dung dich hén hgp axit nong d6 10% vdi ty 1é da:dung
moi 1:2,5 g/ml va ty 1é HCI:H2C204 1a 1:1 vao trong coc,
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boc cdc bang gidy bac d€ tranh bay hoi, thit thoat hoa
chat, duy tri & nhiét do 40°C bang may khudy ti gia
nhiét. Sau thdi gian 24h vét da thach anh ra rtia bang
nudc sach. D€ da ra ngoai cho kho tu nhién, sau do
dem mau thach anh sau xu ly di phén tich xdc dinh
ham lugng sit va nhém con lai trong da.
b. Phuong phdp tdy trang dd c6 st dung thiét bi

rung siéu am

Thi nghiém dugc tién hanh nhu sau: Cho 20g mau
da thach anh vao trong c6c thuy tinh 100 ml, sau d6 cho
dung dich hén hgp axit nong d6 10% véi ty 1é da: Dung
moi 1:2,5 g/ml va ty 1é HCL:H,C O, 1a 1:2 vao trong cdc,
boc cOc bing gidy bac d€ tranh bay hoi, thit thoat héa
chat, dua coc vao trong thiét bi rung siéu 4m model
VGT - 1860QT cong suat 150W, tin s6 rung 40kHz,
diéu chinh nhiét do cua thiét bi rung siéu am la 40°C
(Hinh 2). Sau thoi gian 1h dem c6c ra khoi thiét bi rung
siéu am, v6t da thach anh ra riia bang nudc sach. b€ da
ra ngoai cho kho ty nhién, sau d6 dem mau thach anh
sau xt ly di phan tich xdc dinh ham lugng sat va nhom
con lai trong da.

A Hinh 2. Tdy trdng thach anh bdng thiét bi rung siéu am

2.3. Phuong phdp phan tich da thach anh

bé xdc dinh ham lugng cac thanh phan trong
nguyén liéu va san phdm thu dugc sau qua trinh tdy
trang, dong thai dung d€ nghién ctu dic diém khoang
vat sti dung phuong phdp quang phd phét xa Plasma
trén thiét bi ICP-OES PE - 7300DV tai Vién Cong
nghé xa hiém Viét Nam.

Ham lugng sat trong d4 thach anh dugc xdc dinh st
dung phuong phép chuin d6 bicromat theo Tiéu chuin
quoc gia TCVN 12202-8:2018 dat, da quang apatit va
photphorit-Phén 8: Xac dinh ham lugng sét tng s6 va
sat (II) bang phuong phap chuin d¢ bicromat.

Ham lugng nhém trong da thach anh dugc xac dinh
st dung phuong phap chuin d¢ complexon theo Tiéu
chudn quéc gia TCVN 9915:2013 vé dat, d4, quing
nhom silicat - Xac dinh ham lugng nhom oxit - Phuong
phap chuin d¢ complexon.



3. Két qua va thao ludn

3.1 Thanh phdn héa hoc dd thach anh
Phan tich thanh phan hoéa hoc ctia mau da nghién
ctu bang phan tich phd Plasma (ICP - OES) da cho
thdy da thach anh c6 ham lugng silic dioxit chiém
95,66%, tong ham lugng cac hgp chit khac chiém
5,34%, trong d6 chu yéu la cac hgp chit ctia sat, nhém
va canxi (Bang 1).

Bang 1. Thanh phan héa hoc ciia mau da thach anh

Thanh |SiO, |ALO, |FeO, | MgO |CaO |Na,O |Khic
phan

Ham 95,96 | 1,78 0,35 0,17 1,42 0,05 0,27
lugng,

%

Su ton tai ctia cac tap chat (khong phai la hgp chat
cua silic) c6 anh hudéng khong tot dén tinh chat (do
trang, d0 cung, ty trong...) cua da thach anh, ti do
lam gidm chit lugng ctia cdc sdn phdm ting dung cong
nghiép. Cac hgp chit cta sit, nhom duge xac dinh 1a
yéu t6 anh hudng chinh dén d6 tring ctia da thach anh.

3.2. Tdch logi st va nhém bdang phuong phdp
ngdam axit két hop

a. Phuong phdp gidn doan sii dung riéng tiing
logi axit
Phuong phéap dugc tién hanh khi cho tling loai axit
vao ngdm mot, c6 thé cho HCl hodc H,C,0, vao trudc,
sau khoang thoi gian xac dinh la 12h vét da thach anh
ra rtia bang nudc sach. Sau do tiép tuc cho lai da vao
cOc va st dung loai axit con lai véi cac diéu kién ngam
tuong tu nhau. Sau khoang thoi gian 12h vét da ra ria
bang nudc sach. D€ da ra ngoai cho kho tu nhién, sau
d6 dem mau thach anh sau xu ly di phan tich xac dinh
ham lugng sit va nhom con lai trong d4, két qua nghién
ctiu dugc thé hién trong Bang 2.

Bang 2. Hiéu qua tach sit, nhém bang phuong phap gian
doan st dung riéng tiing loai axit véi ty 1é da: Dung méi
1:2,5 g/ml, nhiét d9 40°C, tdng thoi gian ngam 24h
Ngam trong HCI 10% 12h | Ngam trong H,C O, 10%
>H,C,0,10% 12h 12h > HC1 10% 12h

Hiéu suat
tach sat, %

Hiéu suat
tach nhom,
%

Hiéu suat
tach sat, %

Hiéu suat
tach nhom,
%

60,8

67,9

68,9

64,7

Khi sti dung phuong phap ngam axit két hgp gian
doan st dung riéng tting loai axit thi hiéu suat tach cua
nhom va sét ra khoi da thach anh ¢6 sy tang 1én nhung
khong nhiéu. Néu ngam trong HCI trudc sau do dén
H,C,0, thi hi¢u suat tich nhom ting lén 16n hon so véi
hiéu suit tach sat, khi d6 hiéu suit tich sit dat 60,8%,
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con hiéu sudt tdch nhom dat 67,9%. Con ngugc lai néu
ngam trong H,C O, trudc sau d6 dén HCI thi hi¢u suat
tach sit ting 1én 16n hon so véi hiéu sudt taich nhom,
trong trudng hgp nay hiéu sudt tach sat dat 68,9%, con
hiéu sudt tach nhom dat 64,7%.
b. Phuong phap ngam trong hon hgp axit dong thoi

Phuong phap dugc tién hanh khi cho dong thoi HCL
va H,C,0, vao trong céc d€ ngam, dung dich hon hop
axit c6 nong do 10% véi ty 1¢ da: Dung mai 1:2,5 g/ml
vatyl¢ HCL:H,C O, la 1:1, nhiét d6 40°C. Sau thdi gian
24h v6t da thach anh ra rta bang nudc sach. D€ da ra
ngoai cho kho tu nhién, sau d6 dem mau thach anh sau
xt ly di phén tich xac dinh ham lugng sit va nhom con
lai trong da, két qua nghién ctiu dugc dua vao trong
Bang 3.
Bang 3. Hiéu qua tich sit va nhom ti thach anh bing
phuong phap cho hén hgp axit dong thoi véi ty 1¢ da:
Dung méi 1:2,5 g/ml, ty 1¢ HCl: H,C,O, la 1:1, nhiét do
40°C va thoi gian ngdm 24h
Hiéu suit tach sat, %

75,8

Hiéu suat taich nhém, %
77,2

Két qua cho thdy, khi st dung phuong phap cho
hén hop axit, dong thoi sé cho hiéu qué cao hon han
so v6i phuong phap gian doan st dung riéng tiing loai
axit, cu thé hiéu suit tich sat dat 75,8%, con hiéu suat
tdch nhom dat 77,2%.

Nhu phan tich & trén viéc st dung axit HCI ¢6 lgi
thé trong viéc tach nhom con H,C,O, lai c6 lgi thé
trong viéc tat sat ra khoi da thach anh, do vay khi st
dung phuong phap két hgp dong thai hai loai axit trén
thi ty 1é cta chung la yéu t6 quan trong d€ c6 thé nhan
dugc hiéu qua la cao nhat. Nghién ctiu dugc tién hanh
vé6i ty 1¢ HCLH,C O, thay déi la 2:1, 1:1, 1:2, 1:3, két
qua nghién ctu dugc thé hién & hinh 3.

A Hinh 3. Anh hudng ciia ty 1¢ HCL:H,C,0, dén hi¢u qud tdch
sdt va nhém tii thach anh bang phuiong phdp cho hén hgp axit
dong thoi vdi tnhiét do 40°C va thoi gian ngam 24h
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Két qua cho thdy, khi trong hén hgp ty 1¢ HCI giam
thi hiéu sudt tdich nhom sé giam dan, ty 1¢ H,C,O, ting
1én thi hiéu suét tach sit sé ting lén. Khi thay d6i ty 1é
HCLH,C 0, la 2:1, 1:1, 1:2 thi hiéu suat tach sat tang
lén nhanh ttt 64,7% 1én 75,8% va dén 80,4%, con hiéu
sudt tach nhom giam cham ti 79,3% xuéng 77,2% va
dén 76,5%. Sau d6 néu thay déi ty 1é HCI:H,C O, la
1:3 thi hiéu suit tach sat tang 1én cham ti 80,4% lén
82,1%, con hiéu sudt tach nhom giam nhanh ti 76,5%
xudng 68,2%. Do do, d€ viia dam bao hiéu qua tdy sat
va nhom, viia tinh dén yéu t6 kinh t€ va moi truong thi
ty 1¢ HCL:H,C,O, 1a 1:2 dugc chon cho quy trinh xt ly
thach anh cong nghiép.

3.3. Tdch logi sdt nhom tii thach anh bdng phuong
phdp ngam hon hop axit két hgp rung siéu dm
Hién nay, rat nhiéu qud trinh cong nghé ting dung
rung siéu am d€ gitp rat ngan thoi gian, ning cao nang
suat. Dudi tac dung cua song siéu am, dung moi lac
thi bi ép lai ddc hon, lac thi bi dan ra loang hon. Do
dung dich chiju khong néi luc kéo nén khi bi kéo ra
loang hon da tao thanh nhiing chd trong, sinh ra rét

Béang 4. Hiéu qua tich sit va nhom tit thach anh bang
phuong phap ngam axit két hgp rung siéu 4m vdi ty 1é da:
Dung mdi 1:2,5 g/ml, ty 1é HCL:H,C,0, 1a 1:2, nhiét do
40°C va thoi gian rung 1h
Hiéu suat tach sat, %

86,5

Hiéu suit tich nhom, %
83,9

A Hinh 4. Anh huéng ciia thoi gian rung siéu am dén hiéu
quad tdch sat va nhom tir thach anh bing phuong phdp ngam
axit két hgp rung siéu am vdi ty 1é da:dung moi 1:2,5 g/ml ty ¢
HCLH,C,0, L 1:2, nhi¢t do 40°C
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nhiéu bot khong khi nhé. Nhiing bot nay trong chép
mat sé v4 tan ra. Qua trinh v& bot sinh ra nhiing ludng
song xung kich nho rat manh, dugc goi la “hién tugng
tao chan khong”. Do tin s6 clia séng siéu 4m rét cao,
nhiing bot khong khi nho luan phién xuat hién, mat di
vO cung nhanh chéng. Séng xung kich ma ching san
ra giong nhu mudn nghin chiéc “chéi nho” vé hinh rat
nhanh va rat manh lan t6i, thim sau vao bén trong da
thach anh, gitp cho cac qua trinh hoa tan dugc dién ra
nhanh chéng.

Két qua thuc nghiém (Bang 4) cho thdy, véi cac diéu
kién giong nhu phuong phdp ngdm hén hop axit dong
thoi thi khi ¢6 sy tac dong ctia song siéu 4m tan sb 40
kHz thi chi can sau thoi gian 1h hiéu qua xt 1y cua sat
va nhom da tdng 1én rét cao, cu thé hiéu sudt tach sit
dat 86,5%, con hiéu suit tdch nhom dat 83,9%. Nhu
vay, khi cé su tdc dong clia séng siéu am thi khong
nhiing rat ngan dugc thoi gian xd 1y, ma con cé thé
tang dugc hiéu sudt xt ly.

Nghién ctiu anh hudng cta thoi gian rung siéu am
dén hiéu qua tach sit va nhom tu thach anh (Hinh 4)
cho théy, khi tang thoi gian rung siéu am tu 0,5 - 1,5h
thi hiéu sudt tach sat va nhom tang 1én r4t nhanh tu
53,2% lén 96,9% d6i véi sit va tii 49,9% lén 93,8% doi
v6i nhom. Sau d9, tiép tuc ting thoi gian rung siéu 4m
1én 2h thi hiéu sudt tdch nhom va sat khong tang thém
nhiéu chi khoang 1%. Do vy, d€ tiét kiém nang lugng,
thoi gian ma van dam bao hiéu qua thi chon thai gian
rung 1,5h cho quy trinh xti ly cong nghiép.

4. Két luan

Phan tich thanh phén hoéa hoc cua da thach anh
béng phan tich phé Plasma (ICP - OES) cho thdy, da
thach anh c6 ham lugng silic dioxit chiém 94,66%, tong
ham lugng cac hgp chat khac chiém 5,34%, trong do
sat vanhom la hai thanh phan chinh anh huéng dén do
trang, do d6 cin phai tach ra khoi da.

Céc két qua nghién ctiu ciing da chiing minh viéc st
dung hon hgp HCl va H,C,0, c6 hiéu qua t6t hon so
v6i viée st dung doc lap tling loai axit.

Chting minh dugc hiéu qua ctia viéc ap dung thiét
bi rung siéu &m vao qua trinh tdy trang thach anh, hiéu
qua tdy trang dugc ning cao, thoi gian xt ly rut ngan
dang ké. Diéu kién t6i uu cho qua trinh nay la ty 1é
dd:dung moi 1:2,5 g/ml, ty 1¢ HCI:H,C O, la 1:2, nhiét
do6 40°C va thai gian rung la 1,5h, khi d6 hiéu sudt tach
sat dat 96,9% va hiéu suit tich nhom dat 93,8%m
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RESEARCH ON ALUMINUM AND IRON REMOVAL BY THE METHOD
OF ACID COMBINATION WITH ULTRASONIC VIBRATION

Faculty of Chemical Technology and Environment, Viet Tri Industrial University

ABSTRACT

The process of iron and aluminum removal from quartz is studied based on their dissolution reaction by

Bui Dinh Nhi*, Minh Thi Thao, Ngo Hong Nghia

Ngo Thi Quyen
Phu Tho Provincial General Hospital

several inorganic and organic acids. The treatment is done by different ways such as soaking quartz in the
acid mixture or acid combined with ultrasonic vibration. Several processing parameters were investigated
to determine the optimum conditions for the removal of iron and aluminum from quartz. Research
results show that with the process parameters including the ratio of quartz:solvent 1:2.5 g/ml, the ratio
of HCI:H,C 0O, 1:2, temperature of 40°C and vibration time of 1.5h, the process of acid combined with
ultrasonic vibration had the highest removal efficiency for iron (96.9%) and aluminum (93.8%).

Key words: Quartz, aluminum, iron, ultrasonic vibration, acid mixture.
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PHAN TiCH TIEM NANG VA RAO CAN TRONG PHAT TRIEN
CONG NGHE KHi SINH HOC XU LY CHAT THAI CHAN NUOI LON

TAI VIET NAM

Lé Thi Thoa’
D6 Thu Nga >
Dinh bic Truong *

TOM TAT

Chan nudi la nganh chiém ty trong 16n trong nén kinh t€ va 1a nganh c6 mtic phat thai khi nha kinh (KNK)
16n thi hai trong hoat dong ndng nghiép & Viét Nam. Phat trién mo hinh khi sinh hoc (KSH), déc biét 6 quy
mod viia va nho la mét giai phap cho cac van dé moi truong trong boi canh ngudn nhién liéu dang ngay mot
can kiét va bién d6i khi hau dién ra manh mé. Nghién ctiu nay phan tich tiém nang phat trién céng nghé KSH
ttt chét thai chidn nudi lgn va danh gia rao can trong phat trién cong nghé nay ¢ Viét Nam, tu d6 dé xuét cac
gidi phap nhdam khuyén khich phat trién cong nghé KSH.

T khoa: Chdt thdi chdn nudi, KSH, bién doi khi hdu, 6 nhiém moi trudng.

Nhan bai: 12/3/2021; Stia chiia: 26/3/2021; Duyét dang: 29/3/2021.

1. M6 dau

Trong nhiing ndm qua, tai Viét Nam, nganh chdn
nudi néi chung va chan nudi lgn ndi riéng cé nhiing
budc phat trién manh mé ca vé s6 lugng lan chat lugng.
Linh vuc chan nudi da tao sinh ké cho 6,0-6,5 triéu
h¢ trong 8,6 triéu ho san xuit ndong nghiép, gép phan
thay d6i bo mit cta khu vyc ndéng thon [1]. S6 lugng
dau lgn khong ngling ting manh qua cac nam. Sy phat
trién dan lgn va s6 lugng cac trang trai quy mo viia va
nho da thuc ddy nén kinh t€ phat trién, nhung dong
thoi cling dem lai nhiing tac dong x4u dén moi trudng,
anh hudng t6i nguon nudc, khong khi, dit va san phdm
vat nudi [2]. Chat thai chin nudi lon khong duge xu ly
sé lam 6 nhiém ngudn nudc, dit, khong khi, tao ra cac
KNK nhu CO,, CH, la nguyén nhan gay bién déi khi
hau.

D€ han ché vin dé 6 nhiém va phat thai KNK do
chat thai chan nudi gay ra, Chinh phu Viét Nam, B
NN&PTNT da x4y dung, ban hanh mot s6 chinh sach
nhdm khuyén khich phat trién chin nuéi cing nhu st
dung cac giai phap than thién véi moi truong trong xu
ly chat thai chan nuoi [3, 4]. Trong d6, ap dung cong
nghé KSH xt ly chat thai chan nudi nhim tao nguén

1'T8 chiic Hop tdc Phdt trién Diic, GIZ

2Dai hoc Dién luc
*Dai hoc Kinh té qudc dan
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nang lugng sach, cai thién chat lugng mai trusng va
giam phat thai KNK dugc dé xudt nhu mét mo hinh
phat trién c6 tiém nédng va can dugc khuyén khich [5].
Cong nghé¢ KSH 6 Viét Nam da dugc nghién ciu va
phat trién tii nhiing nam 1960, tuy nhién mai dén nam
2003, khi Dy an Chuong trinh KSH cho nganh chan
nu6i do Chinh pht Ha Lan ho trg di vao trién khai thi
lic d6 nhiéu ngudi maéi biét dén va phat trién rong rai
nhu ngay nay [3].

Nghién ctiu nay phan tich tiém ning phat trién cong
nghé KSH ¢ Viét Nam trong xt ly chat thai chan nudi
lon ctia céc trang trai chan nuoi viia va nhd, cing nhu
danh gia cac rao can trong phat trién cong nghé nay,
bao gobm nhiing nguyén nhan ti phia hd chan nuéi va
cac tac nhén bén ngoai nhu co ché, chinh sach khuyén
khich cta Chinh phu, tit d6 dé xudt cac giai phap nham
khuyén khich phat trién cong nghé KSH & Viét Nam.

2. Tiém nang phat trién nang lugng KSH &
Viét Nam

Theo bdo cdo cia BO NN&PTNT, sau 10 nam thuc
hién “Chién lugc phat trién nganh chan nudi dén nam
20207, nganh chan nudi co ban da dat dugc su tang




trudng khd cao va 6n dinh véi téc d) ting trudng trung
binh khoang 5-6%/nam, trong d¢ giai doan 2011-2015
dat 4,5-5%, giai doan 2016-2018 dat trung binh 6%/
ndm [4]. Diéu nay cho thay sy ting trudng vé quy mo
dan vat nudi trong giai doan 10 nam viia qua la rat 16n.
Tuy nhién, téc d¢ ting trudng ctia nganh chian nudi
trong giai doan 2011-2015 van thdp hon kha nhiéu so
v6i muc tiéu cua Chién lugc dé ra la 6-7%, giai doan
2016-2018 co ban dat so véi muc tiéu 5-6% (Hinh 1).

A Hinh 1. S6 lugng vat nudi chinh trong giai doan 2008-
2018 [4]

Vi lugng gia suc, gia cdm ngay cang tang thi van dé
xt ly chat thai chdn nudi cdn dugc chu trong. Theo tinh
toan ctia Cuc Chédn nudi, BO NN&PTNT, nganh chan
nudi moéi ndm thai ra 73 triéu tdn chat thai rdn va 23-30
triéu m® nudce thai, bao gobm ca nudc ti€u cta lgn, nude
tam lgn va nudc riia chudng [2]. Trong s6 do, khoang
50% chat thai ran va 80% lugng nudc thai thai truc tiép
ra mdi truong ma khong qua xu ly. Con s6 nay dugc
tinh cho ndm 2019 13 241,37 triéu tdn chat thai rin va
chi c6 40% trong s6 nay dugc xt ly, con lai xa thang
truc tiép ra moi trudng (Bang 1) [1, 6].

Viéc st dung codng trinh KSH d€ xt ly chat thai
chén nuéi nham giam thiéu cac van dé vé 6 nhiém moi
truong ciing nhu san xuét ra nguén nang lugng sach,
trong boi canh nguon ning lugng hoéa thach ngay cang
can kiét. Theo Shane va cong su [7], tiém nang KSH tu
chét thai chan nuoi dugc tinh todn theo céng thic sau:

BEP=(NxV xB xDxCV)x10°

KET QUA NGHIEN CUU KHOA HOC ‘T;E
VA UNG DUNG CONG NGHE

Trong do:

BEP: Tiém nang KSH theo ly thuyét, tinh bang triéu
M]/ndm

N: S6 lugng vat nudi 6 nam tinh toan

V_: Téng lugng chét ran bay hoi (kg/ngay/con). S6
liéu nay dugc st dung gia tri mac dinh dugc tham chiéu
theo tai liéu ctia IPCC danh cho cic nudc chau A [8].

B_: Tiém ndng sinh khi mé tan ctia kg chat kho (m’/kg).
S6 liéu nay dugc stt dung gia tri mic dinh dugc tham chiéu
theo tai liéu ctia IPCC danh cho cic nuéc chau A [8].

D: S6 ngay trong nam (365 ngay)

CV: Nhiét lugng cua KSH khi mé tan c6 ty 1& 60%
(MJ/m?). Theo Cundr va Haladova [9], tlly vao loai
chat thai chan nudi, nhiét lugng ctia KSH ¢6 ty 1é mé
tan chiém 60% 1a 20-25 MJ/m?>. Theo Radziad Wahid va
cong su [10], ty I¢ mé tan trong KSH cang cao thi nhiét
lugng cia KSH cang cao. Theo bao cao nghién ctiu bién
phap thuc ddy qua trinh 1én men va sinh khi mé tan
trong cong trinh KSH do Dy an KSH cho nganh chan
nu6i Vit Nam thyc hién nam 2009, nong d6 CH, do
dugc tai mot s6 cong trinh KSH chan nuéi lon 1a 64-68%
[11], do vay gia tri nhiét lugng cia KSH dugc st dung
trong tinh toan nay 1a 25 MJ/m’.

Tu cong thic tinh trén, san lugng KSH tiém néing
ctia ndm 2019 dugc tinh todn va trinh bay trong Bang 1.

Béng 1 cho thdy, tdng tiém nidng KSH ly thuyét la hon
1 triéu m® khi. Trong khi d6, Im® KSH c6 thé sin sinh
ra 2,14 kwh, nhu vy, 1 triéu m* KSH ¢4 thé san sinh ra
225,5 GWh, dong gop gan 10% trong téng nhu cdu sin
lugng dién ctia ca nudc nam 2020 [12]. Tuy nhién, trén
thuc té, s6 lugng cac ho dan ap dung cong nghé nay dé
xt ly chat thai chdn nu6i con rat khiém tén. Theo bao
cdo cta BO NN&PTNT, tinh dén nam 2018, 53% s6 ho
chén nudi trong tong s6 khoang 8,2 triéu hd chan nuoi
ap dung mot trong cac bién phap xu ly chat thai va van
con 47,0% s6 ho chian nuoi chua ap dung bat ky bién
phép xt ly chét thai [4,12]. SO liéu nay thé hién nhiing
rao can van con ton tai trong viéc thuc ddy phat trién
cong nghé KSH & Viét Nam.

Béang 1. S3 lugng vat nudi chinh va lugng chét thai cia vat nudi va san lugng KSH tiém ning nim 2019

Vat nudi S6 lugng Lugng phan Tdnglugng | Tylé chitrin | Tiém nang khi San lugng
thai chat thai rin dé bay hoi mé tan KSH
N kg/ngay/con | triéu/tin/nam V, B, BEP
1000 con kg/con/ngay m’CH, /kg m’/ndm
Lon 19.615,5 2,5 49,0 0,3 0,29 15.572,3
Trau 2.387,9 15 35,8 39 0,1 8.498,0
Bo 6.060,0 10 60,6 2,8 0,13 20.128,3
Gia cAm 481.079 0,2 96,2 2,3 0,1 1.009.664,5
Tdng 1.053.863,1
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3. Phan tich cdc rao can phat trién KSH

St dung cong nghé KSH xt ly chat thai chan nudi
da mang dén lgi ich thiét thuc cho ngudi chdn nudi
nhu phat trién kinh té, thay d6i moi trudng, giai phong
stic lao dong phu nii ti viéc sti dung nang lugng sach
dé dun ndu. Tuy nhién, trén thuc té, viéc st dung cong
nghé nay van chua dugc sti dung phé bién, bsi nhiéu
yéu t6 tac dong khac nhau [12].

Cung vé6i van dé xudt phat diém cta nganh chin
nudi nudc ta thdp hon nhiéu nudc trong khu vuc va
nhiing bat cip trong t6 chiic trién khai cac chinh sach,
chién lugc phat trién chin nudi thoi gian qua ma viéc
khuyén khich phat trién cong nghé KSH con gdp phai
mot s6 ton tai, han ché, dan dén phat trién thiéu bén
viing, tiém 4n nhiéu nguy co rai ro. Han ché xudt phat
ti chinh cic h¢ chan nudi, nhung cling c6 nhiing
nguyén nhan tac dong tii bén ngoai (tli co ché, chinh
sach cta Chinh pht...) anh huéng t6i viéc ap dung
cong nghé KSH.

3.1. Rao can dén ti nhiing kho khdn noi tai cia
ho chdn nuoi

Quy mo6 chan nu6i nho 1é: Thoi gian qua, chdn nuodi
lgn quy mo6 nho 1é da lam t6t vai tro duy tri, phat trién
tong dan, gép phén giai quyét viéc lam, tang thu nhép
cho nguoi chdn nudi. Tuy nhién, chan nuéilgn quy moé
nho 1é da gay ra nhiing kho6 khan nhat dinh cho ngudi
chén nudi vi khu chan nuéi cht yéu ndm trong khu dan
cu, gay 6 nhiém mdi trudng do khong c6 du dién tich
dé dau tu ap dung cong nghé xt Iy moi trudng. Theo
bdo cdo ctia BO NN&PTNT, c6 dén 47% sd ho chin
nudi quy mo viia va nho chua ap dung bat ky bién phap
xt ly moi trudng nao [4,12].

Nhén thtic ctia hd chan nuo6i con chua day da: Nhan
thtic va dao dtic moi trudng, y thiic trach nhiém BVMT
cta ho chan nuodi, cong dong nhiéu noi con thip, dan
dén thiéu y thic ty gidc BVMT.

Chan nuoi khong 6n dinh va dich bénh thudng
xuyén xdy ra: Dich bénh va thién tai dién bién phiic
tap, nhat la nhiing dich bénh méi nhu ta lgn chau Phi,
thoi tiét cuc doan do bién d6i khi hiu ngay cang gay gat
dang tac dong truc ti€p dén nganh chan nuoi. Do do,
ngudi chan nudi nhan thay thu nhap, gia tri gia tang ti
chén nuo6i lgn khong 16n, dan dén chan nudi khéng 6n
dinh, ho khong muo6n dau tu cong nghé xu ly chat thai
chdn nudi.

Hiéu qua kinh té€ chua cao khi khong c6 bét ky sy hod
trg nao: Ap dung cong nghé KSH 1a mdt trong nhiing
giai phap giup xt ly mdi truong chin nudi dugc tot
hon. Khi st dung cong nghé xt ly chat thai chan nuoi
tic 1a chu trang trai phai bo thém chi phi d€ x4y dung
cac hang muc hé thong cong trinh KSH nhu hé thu
gom chdt thai, cong trinh KSH, ho sinh hoc, b€ lang...
gitp lam gidm céc tdc ddng x4u dén moi truong, dan
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dén chi phi dau tu tang lén lam cho hiéu qua kinh té sé
giam di. Tuy nhién, xay dung hé thong c6ng trinh KSH,
chu trang trai phai bd ra nhiéu chi phi (hang tram triéu
dong) dé xu ly chat thai chidn nudi nham dap ting dugc
QCVN 62-MT:2016/BTNMT cua B6 TN&MT. Theo
bdo cdo chuong trinh quén ly chat thai chan nuo6i téng
hop ctia Dy 4n H6 trg ndng nghiép cac bon thép, chi
phi xay dung cong trinh KSH 20 m’ la 22 triéu dong
(chua bao gom hé théng cac bé sinh hoc, bé ling...), ty
suat lgi nhuan 13 -6,3% va sau 27,5 ndm méi hoan vén
[13]. Vi hiéu qua kinh t€ khong hdp dan nhu thé nay,
néu khong c6 su ho trg nao ctia Nha nudc thi cac trang
trai chan nudi quy mo viia va nho khong mdn ma véi
viéc xdy dung hé thdng cong trinh KSH dé xt ly chét
thai chdn nuoi.
3.2. Rao cdn dén tii co ché, chinh sdch hé trg

Chinh sich chua ddy du, dong bo va hoan thién:
Dbén thoi diém hién tai, chua c6 mdt vian ban phép luat
hay chinh sach nao quy dinh riéng chuyén biét vé viéc
khuyén khich phat trién cong nghé KSH dé xu ly chét
thai chan nuoi. Pay 1a mot cong nghé xu ly chat thai
nhdm dem lai lgi ich v€ moi trudng, nén cé chinh sach
cu thé khuyén khich ngudi chan nudi thuc hién giai
phap nay.

Trién khai chinh sdch trén thuc t& con chdm va chua
dong bo: Mac du da c6 chinh sach ho trgla 5 triéu dong
modi ho ctia Nha nude theo Quyét dinh s6 50/2014/Qb-
TTg ctia Thu tuéng Chinh pht, tuy nhién mtic ho trg
nay tuy thudc vao tinh hinh tai chinh ctia tling tinh, do
vay khong phai tinh nao cling thu xép dugc ngudn von
d€ho trg ngudi chan nudi. Hau hét cac tinh chi thu xép
dugc ngudn ngan sach ho trg 1-2 triéu dong/ho, mtic
ho trg nay qua nho (tuong duong véi khoang 10% so
v6i chi phi ddu tu x4y dung bé KSH) nén chua khuyén
khich dugc nguoi dan ap dung cong nghé nay.

Khé tiép can vdi cdc ngudn von vay vu dai: Theo quy
dinh tai Diéu 9 Nghi dinh s6 55/2015/ND-CP ngay 9
thang 6 nam 2015 cta Chinh pht vé chinh sach tin
dung phuc vu phat trién ndng nghiép ndéng thon thi co
ché ddm bao von vay cho Ngan hang thuong mai: Cac
doi tugng khach hang dugc vay khong c6 tai san bao
dam phai nop cho t8 chtic tin dung cho vay gidy chting
nhan quyén st dung dat hodc gidy xdc nhan chua dugc
cap gidy chiing nhan quyén sti dung dat khong co6 tranh
chip do Uy ban nhan dan xa x4c nhan. Quy dinh nay la
mot trong nhiing can trd 16n nhit d6i véi cac chii trang
trai khi mudn tiép cin v6i ngudn von tin dung dé€ phat
trién mo6 hinh KSH. Bén canh do, viéc tiép cin ngudn
von vay cia Quy BVMT gan nhu la bé tic bdi thu tuc
vay von cta Quy qua rudm ra, thoi gian kéo dai dan
dén mat thoi gian cta trang trai va viéc thdm dinh du
an rat kho khan.



4. Mot s dé xudt giai phap cho phat trién KSH

Tt viéc phén tich cac rao can néu trén, nghién ctiu
nay giai phap dugc dé xuit nhu sau:

Nang cao nhan thiic

bao tao va nang cao nhéan thtic cho cht ho chan
nuoi vé phat trién va st dung cong nghé KSH xu ly
chat thai chan nuoi, ddc biét chu trong dao tao cac giai
phdp nham néang cao an toan thuc phdm va BVMT cho
ngudi chan nudi thong qua cac chuong trinh day nghé,
hoat dong khuyén nong.

Xay dung cac chuong trinh truyén thong chuyén
sdu nham tung budc thay d6i nhén thic va théi quen
khong phu hgp trong chan nudi va st dung cac giai
phdp nhdm xt ly chit thai chan nu6i mot cach an toan.

Chinh sdch ho trg va tin dung

Xay dung cac chinh sach cu thé va tryc tiép ho trg dé
khuyén khich cac hd chan nuéi st dung cong nghé KSH
xt ly chét thai chin nudi thong qua cac bién phap ho
trg 30% chi phi ddu tu x4y dung céng trinh KSH trong
thoi gian dau. Sau khi cong trinh KSH di vao hoat dong
hiéu qua, cac chtt hd chan nuoi c6 thé tu xiy dung, luc
nay Chinh pht van tiép tuc duy tri mutc ho trg chi phi
dau tu, tuy nhién muic h6 trg nay sé giam dén.

Tiép tuc duy tri, thuc hién c6 hiéu qua chinh sach,
uu dai thué doi véi hoat dong trong cac linh vuc cua
nganh chin nu6i nhdm tao diéu kién phat trién chin
nuoi hién dai, toan dién, dong bo.

Don gian thua tuc quy trinh tin dung. Cac dia
phuong, t6 chiic tin dung can ra sodt tiét giam t6i da
tht tuc, gidy td; trién khai nhiéu chuong trinh tin dung
méi phu hgp v6i ddc diém, tinh hinh ctia cic loai hinh
doanh nghiép nong nghiép va cua tting dia phuong.

Nén c6 chinh sach ho trg lai sudt tién vay cho cac du
an dau tu phat trién chian nuo6i lgn két hgp thuc hién
cac giai phap BVMT d€ dap ting yéu cau cua Nha nude
vé xt ly chat thai chan nuoi theo Quy chudn ky thuat
quoc gia QCVN 62-MT:2016/BTNMT, dong thoi mé
rong cho vay déi véi ho nong dan khong phai thé chap
tai san.

Sém ban hanh co ché hé trg ban dién KSH: Trong
ltc cac dy an nang lugng tai tao khac nhu dién gio, dién
madt troi, dién sinh khéi da dugc hudng cac chinh sach
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uu dai vé gia ban dién thi KSH dugc tao ra do xti ly chét
thai chdn nu6i van chua c6 co ché ho trg. Vi véy, viéc
xay dung co ché hé trg cho cac h dan st dung KSH dé
phat dién la viéc lam cén thiét d€ khuyén khich cac ho
dan st dung hiéu qua nguon ning luong sach ti KSH.

Cdi tién cong nghé va thiét bi stt dung KSH

Ho trg nghién ctiu cong nghé xt ly chat thai chan
nuodi cho cac quy mo khac nhau d€ dap ting nhu ciu st
dung khi nhdm tranh tinh trang qua tai va dap ting cac
yéu cdu vé moi truong.

Khuyén khich cic cong ty tu vdn va chuyén giao
cong nghé phat trién thi trudng cung cip cong nghé,
dich vu lién quan dén viéc xay dung, bao dudng va stia
chtia cong trinh cting nhu cac thiét bi st dung KSH.

5. Két luan

Cac vén dé lién quan t6i 6 nhiém moi truong khong
khi, nudc ngdm, nudc mat, phat thai KNK van dang
la nhiing vin dé n6i com trong quan ly chat thai chin
nuodi hudng téi phat trién bén viing va thich ting bién
d6i khi hau 6 Viét Nam. Phat trién mo hinh KSH, dic
biét & quy mo trang trai chan nuoi viia va nho, 1a mot
giai phap cho cac van dé moéi trudng trong boi canh
nguén nhién liéu dang ngay mot can kiét va bién dadi
khi hau gia tang. D€ dap ting nhu cdu nang lugng ting
cao trong nhiing thip ky t6i, Viét Nam can phai da
dang héa cac nguon cung cap nang lugng mdi trong dé
c6 nang lugng KSH dé€ dap ting cac muc tiéu ting “ty
1é cac ngudn ning lugng tai tao trong tong cung ning
lugng so cap dat khoang 15-20% vao nam 2030; 25-30%
vao ndm 2045” dugc néu trong Dinh huéng Chién lugc
phat trién nang lugng qudc gia ctia Viét Nam dén ndim
2030, tam nhin dén nam 2045. Nghién ctiu nay phan
tich tiém nang phat trién cong nghé KSH xu ly chét
thai chdn nuoi va danh gid cac rao can trong phat trién
cong nghé nay & Viét Nam, tii d6 dé xudt cac giai phap
vé truyén thong ning cao nhén thic cho ho chin nuoi,
xay dung chinh sach hoé trg, tin dung va cai tién cong
nghé phu hgp diéu kién Viét Nam.
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AN ANALYSIS OF POTENTIAL AND BARRIERS FOR APPLICATION
OF BIOGAS IN PIG WASTE TREATMENT IN VIETNAM
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Do Thu Nga

Electric Power University

Dinh Duc Truong
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ABSTRACT

Livestock is the sector that accounts for a large proportion in the economy and is the second largest
GHGs emission sector in the agricultural activities in Vietnam. Development of biogas model, particularly at
medium and large scale, is a solution for the environmental issues in the context of depleted fuel sources and
climate change. This study presents an analysis of the potential for biogas application on pig waste treatment
in Vietnam. Barriers to this technology development are also assessed and feedback measures are proposed
accordingly.

Key words: Livestock waste, biogas, climate change, environmental pollution.
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KET QUA NGHIEN CUU KHOA HOC ‘
VA UNG DUNG CONG NGHE

i)

SU BIEN POI CUA THACH NHU DUGI TAC DONG CUA ANH SANG
NHAN TAO VA THYC VAT BEN (LAMPENFLORA) - MOT VA
KET QUA NGHIEN CUU G HANG SUNG SOT (VINH HA LONG)

D6 Thi Yén Ngoc, Cao Thi Hudng
Tran Tan Vin, Nguyén Pinh Tudn

1)

Nguyén Thuy Lién 2

Nguyén Huyén Anh, Nguyén Thi Tam |(3)

Tran Van Hoa

TOM TAT

nhan tao va thuc vat dén (lampenflora).
Tu khoa: Hang dong, thach nhii, lampenflora.

Du lich hang dong la m¢t trong nhiing hinh thtic du lich lau doi nhat trén thé gi¢i. Cac khu vuc dugc chiéu
sang nhu bé mat d4, trdm tich va vat liéu nhan tao xung quanh den nhanh chéng tré thanh thudc dia ctia cac
sinh vat quang hgp tu dudng, con dugc goi 1a thuc vat den (lampenflora). Thuc vat déen thudng gay ra nhiéu
van dé, lam thay d6i mau sac, hinh dang ctia vat trung bay, tiéu biéu nhu tugng, tranh vé trong cac cong trinh
lich sti, thach nhii trong hang dong (dédc biét 1a hang dong da voi). Bai bao nay gidi thiéu mot s6 két qua nghién
ctiu budc diu vé su bién déi ctia thach nhi trong hang Sting S6t (vinh Ha Long) duéi tac dong ctia anh sang

Nhan bai: 12/3/2021; Stia chita: 29/3/2021; Duyét ding: 30/3/2021.

1. M6 dau

Hang dong c6 vi tri ddc biét trong lich st nhan loai.
Ngay tu thoi tién st, con nguoi da phat hién ra, hang
dong c6 théla noi thich hgp dé tru 4n tam thoi hodc lau
dai. Sau d6, ho da c6 thém mot nhan thiic khac vé hang
dong, rang chung khong chi 13 noi tra &n ma vé dep
ty nhién ctia chung con tao cam hing cho ho. Trong
nhiéu hang dong trén thé gidi, dau tich cia ngudi tién
st da dugc tim thay, trong dé ddc biét thu vi la tranh
vé. Nhiéu hang dong cé tdm quan trong ty nhién va
van héa da dugc liét ké trong Danh sach Di san thé gisi
ctia T8 chiic Gido duc, Khoa hoc va Van hoéa cta Lién
hop quoc (UNESCO). Kham phd hang dong dugc coi
la mot trong nhiing hinh thtic du lich lau doi nhat. b€
thu hat du khéch, anh sang nhan tao dugc lap dit thém,
lam thay d6i diéu kién méi trudng trong cac hang dong.
Két qua la, cung v6i anh sang dén da phat trién cac
cong dong sinh vét goi la “thuc vat dén” (Lampenflora).
Nhiing sinh vat quang duéng nay khién hang dong, dac

! Vién Khoa hoc Dia chdt va Khodng sdn

2 Trudng Dai hoc Khoa hoc Ty nhién, DPai hoc Qudc gia Ha Noi

* Ban Qudn ly vinh Ha Long

biét 1a hé thong thach nhdi xuéng cép, khong phu hgp
v6i quan diém thdm my ctia con nguoi.

Thuc vat den 1a quan xa thuc vat (va ca sinh vat cong
sinh) phat trién & nhiing khu vyc khong c6 anh sang tu
nhién ma chi c6 dnh sdng nhan tao, nhu bén trong cac
cong trinh kién trac lich st hay hang dong tu nhién c6
canh quan dep, dugc trang bi hé thong chiéu sang [3].
Trong hang, nguon dinh dudng rat ngheéo nan nén tinh
da dang cua thuc vat den ngheo hon so v6i hé sinh thai
bén ngoai hang. Do d6, thuc vat dén trong hang chu yéu
la tdo bam, tao lam, réu, cac loai duong xi [4], giy ra
nhiéu van d€ nhu lam thay d6i mau sac, hinh dang ctia
cac vat trung bay nhu tugng, tranh vé & cac cong trinh
lich st va thach nht trong hang dong [7].

Su phat trién du lich hang déng doi hoi phai st
dung deén trong hang dé€ lam tang vé dep, su huyén bi
cua chung va giup du khach di lai, quan sat dé dang.
Tuy nhién, viéc lap thém den lam thay d6i diéu kién vi
khi hau trong hang theo nhiéu chiéu huéng phic tap,
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tham chi tréi chiéu nhau, chdng han nhu d¢ &m trong
hang gidm trong khi nhiét d6 c6 xu huéng tang lén do
nhiét téa ra tii hé thong chiéu sang. Dong thoi, den
con phat ra nhiing budc séng thich hgp cho qua trinh
quang hop ctia cac loai thuc véit nhu tdo, réu, duong
xi... Vi dy, vé d6 &m, nhin chung céc loai tdo ki sinh
chi ton tai dugc khi d6 &m du cao. Su cé mit cha nudc
chay thanh dong hodc thanh giot c6 thé lam tang kha
ndng sinh trudng cua thuc vat trong hang [5], ddc biét
la cacloai tdo. Nhung hé thong dén chiéu sang khién do
4m trong hang giam, vi thé han ché qua trinh nay. Mt
khéc, tac dong cta su gia tang nhiét do va budc song
cua anh sang den dén hé thuc vat trong hang c6 vé lai
ro rét hon. Moéi trudng sau trong hang thudng rat én
dinh, nhung c6 thé thay déi khi c6 thém nguén ning
lugng la dnh sang. Mot yéu t6 quan trong doi véi su
sinh s6i, lay lan ctia thuc vat dén va cac sinh vat khacla
nhiing ludng khi cuc bo do khi am xung quanh cac den
cong sudt 16n sinh ra, nhéat 1a den halogen 500 - 1.000W
[8]. Nhiét d6 ting lén anh hudng dang ké dén sy ting
trudng cua tdo. Mot su thay ddi nia 1a du lich dai tra
lam néng d¢ khi CO, trong hang viigt qua 5.000 ppm
[6]. Ngoai qud trinh d&n mon tu nhién trong hang, tac
dong cong hudng cua sy gia ting nong do khi CO, va
cac bién dong vé nhiét do do du khach gay ra c6 thé
truc ti€p anh hudng dén cudng do, tham chi ca sy phat
trién ctia qud trinh an mon vach hang. M6t nghién ctiu
¢ hang Altamira Cave (Tay Ban Nha) da cho thdy, én
mon gay ra béi du khach tang gdp 78 lan so véi an mon
tu nhién [7]. Ngoai ra, cac loai sinh vat lay lan c6 kha
nang di chuyén vao sau trong long hang theo ba con
duong: Ludng khi, dong chay va do ngudi hoac dong
vat mang theo [8]...

O Viét Nam, su bién d6i caa hé thong thach nha
trong hang dudi anh hudng cua anh sang nhan tao va
thuc vat den hién chua dugc quan tdm nghién ctu,
trong khi kha nhiéu hang dong, nhit 1a hang dong da
voi, ¢ nhiéu di tich, danh lam thing canh, nhu céc Di
san thé gi¢i vinh Ha Long, Phong Nha - Ké Bang, Quan
thé Danh thing Trang An hay cac Cong vién Dia chat
Toan cau Cao nguyén da Pong Vin hoac Non Nudc
Cao Bang... da va dang dugc lap dat hé thong deén chiéu
sang. Bai bao nay sé gidi thiéu mot vai két qua nghién
ctiu budc dau vé bién do6i ctia hé thong thach nhii trong
hang Sting S6t (vinh Ha Long) dudi tac dong ctia anh
sang nhan tao va thyc vat den (Lampenflora).

2. Hé phuong phap va ky thuat st dung

- Phuiong phdp tong hgp, phan tich, xit ly tai liéu hién co:
Tai liéu khoa hoc vé thuic vit dén, anh hudng ctia thuc vat
den dén h¢ thong thach nhi, cac cdng trinh trong hang
trén thé gidi va & Viét Nam.

- Phuong phép khdo sdt thic dia: Trén co s& tong
hop tailiéu thu thap dugc tién hanh khao sat hién trang
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thuc vat den & mot s6 hang dong trén vinh Ha Long...
lam co s& cho viéc dé€ xuat giai phap han ché phat trién
thuc vat dén.

- Phuiong phdp ldy va phdn tich mau: Ly mau thach
nha ¢6 phu thyc vat dén va mau thach nhia khong phu
thuc vat den, gia cong chudn bi phan tich.

- Phuong phdp xdc dinh vi cdu triic thach nhii bang
thiét bi phén tich hién vi dién ti quét Scanning Electron
Microscope (SEM) két hgp EDS ((Model: Quanta 450;
Hang san xuat: FEI - My).

- Phuiong phdp so sénh d€ nghién ctiu su tuong dong,
khéc biét gitta thach nhit khong cé anh sang dén va
thach nhi bi anh hudng boi anh sang den.

3. Két qua nghién ctu

Hai hang trén ddo B6 Hon, cdu tao tii da voi hé tang
Béic Son (C-Pbs), ¢ trung tdm vinh Ha Long dugc lua
chon d€ nghién ctiu su bién d6i cta thach nha khi c6
anh sang den va khong cé anh sang dén, gom hang
binh Thu (chua khai thac du lich) va hang Sting S6t
(hién dang khai thac du lich).

3.1. Vi tri, cdu triic cia cdc hang nghién ciiu

Hang Dinh Thu c6 toa d¢ X: 717551, Y: 2306213;
chiéu dai 542 m; d6 siu -26,2 m tinh ti di€m cao nhat
dén diém thdp nhit trong hang; téng dién tich 1.344
m?* Thuc chit day 1a mot phong hang 16n dugc chia
thanh 6 phong l16n nhé khac nhau, ngin cach boi cac
nhit da, cot da hodac chénh léch vé do cao, thong nhau
qua céc ctia c6 kich thudc tii rong dén hep (0.8 m). Céc
phong s6 3, s6 5 dugc danh gia 1a rong va dep nhat, véi
ba ctia c6 thé tiép cin, trong dd, hai clia & phia Nam va
mot ctia & phia Tay thong véi hang Sting S6t (Hinh 1).

Hang Sting Sot - Hang dong dep bac nhét vinh Ha
Long, c6 toa d) X: 717374, Y: 230639; chiéu dai 348,8 m;
do sau: -110 m; phat trién theo huéng Tay Bic - Pong
Nam tt d6 cao 25 m so v6i myc nudc bién. Hang gom
hai ctia vao, hai phong chinh véi hé thong nhii da dep
nhu rem da, mang da, cot da... Pac biét, trong hang c6
hoé nuéce nho trong vat, dugc tao nén bdi nudce bao hoa
CaCO, chdy tran trén bé mdt d4, tao thanh cic dong
travertine uon lugn khién cho hang tré nén sinh dong
va ky bi (Hinh 1). Hang Sting S6t 1a mdt trong nhiing
diém tham quan thu hut du khach trong cac tuyén du
lich trén vinh Ha Long. Hang m& ctia don khach tu
7h30 - 17h hang ngay. Lugng khach trung binh 3.000
khach/ngay; c6 nhiing ngay cao di€ém lén dén 6.000
khach/ngay (Nguén: Ban qudn ly vinh Ha Long). D&
thu hat khach du lich, hé thong chiéu sang trong hang
da dugc 1ap dit ngay tii nhiing ngay dau khai thac, dén
nay, trai qua hon 20 nam hoat dong nhung chua tiing
dugc ngung nghi dé bao ton hé théng thach nha. Hé
qua la da anh hudng truc tiép dén cac thanh tao trong
hang, nhat la hé thong nha da.



3.2. H¢ thong dén chiéu sdng trong hang

A Hinh 1. S0 d6 cdu triic cdc hang Dinh Thu (phdi) va
Sting Sot (trdi) (Nguon: Vién Khoa hoc Dia chdt va
Khodng sdn)

Hién nay, viéc chiéu sang trong cac hang dong trén
thé gidi cht yéu dung hé thong den LED, dugc cho la
phuong thtc chiéu sang hiéu qua nhat, thay thé cho
phuong thtic chi€u sang truyén thong, cho ca nhiing
noi toi nhat nhu hang déng, cong su dudi long dat va
trong cac hdm 10 khai thac khoang san... bén LED can
it nang lugng hon d€ chiéu sing nén mtic tiéu thu nang
lugng gidm; c6 thé tao ra dnh sang rdt manh va lanh,
dac biét thich hop véi nhiing hang dong du lich, bsi
no tao ra mdi truong dé chiu hon nhiéu cho du khach.
Anh sdng LED gép phan thuc ddy phat trién du lich

Bang 1. Cicloai dén st dung trong hang Sting Sot

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

hang dong, dong thoi gidm thiéu cac tac dong tiéu cuc
ma anh sang thuong tao ra trong hang dong.

Hang Sting S6t da dugc khai thac du lich hon 20
nam, hé théng chiéu sing trong d6 dugc thay doi
nhiéu lan va hién tai la st dung dnh sdng den LED -
loai dén don sic, diéu khién dong ngit tu dong bang
ro le thai gian (Bang 1). Hé thong chiéu sang tap trung
¢ hai bén duong di va chiéu thing goc vao cac thach
nhd, tran hang.

ben dugc bat tli 7h - 17h hang ngay trong su6t thoi
gian don khach du lich. Do lugng khach tham quan
kha 16n, thoi gian chiéu sang dai, mat do dén, cuong
do6 anh sang kha cao, hang da tré nén qua tai. Mot diéu
dé thdy 1a khu vuc nao c6 anh dén chiéu sang thi bé
madt cac nha da, trdn hang déu bi tdo xanh, réu va ndm
bao pht.. Su phat trién cta thyc vat déen da lam cac cot
nht, tudng hang mat di sy hip dan (cot nha bi d6i mau
thanh xdm, nau vang, xam den).

3.3. Anh huéng cia ché do chiéu sdng dén sy phat
trién cia thuc vit trong hang
Két qua nghién ctu thyc vat dén (Lampenflora)
trong hang Sting So6t da xdc dinh dugc 32 loai
tdo, trong d6 c6 28 loai tdo lam (vi khudn lam,
Cyanobacteriophyta); 3 loai tao luc (Chlorophyta) va 1
loai tao silic (Bacillariophyta).

TT | Mota

S6 lugng | Vi tri lip dat

minh 2700K-6500K, iW Blast Powercore 63°

1 | bén pha LED chiéu sau cong sudt max 68W x 2, diéu khién thong 22

Chiéu vao céc biéu tugng thach
nha nhu: suéi Thom, con ga, kho

Powercore 830

2 | bén LED max 50W, diéu khién thong minh 2700K-6500K, iW Blast 44

bau, tru quyén luc...

Burst Powercore

3 | bén LED max 30W, diéu khién thong minh 2700K-6500K, iW 02

Burst Compact Powercore 41°

4 | beén LED max 15W, diéu khién thong minh 2700K-6500K, iW 02

beén chiéu sang 16i di

40 Lap vao cac hoc chan vich hang

Dén nim san vudn

41 Lap doc 2 bén 16i di dudng lat

iW Graze QLX Powercore 60° x 30°, 610mm

beén LED thanh max 60W, diéu khién thong minh 2700K-6500K, 45

Lap trén cdc hdc gn trin hang

iW Graze QLX Powercore 60° x 30°, 305mm

8 | bén LED thanh max 60W, diéu khién thong minh 2700K-6500K, 03

Lép trén cac héc gin trdn hang

(a) (b) ©)
A Hinh 2. M6t s6 dén sii dung trong hang Sting St

(d) ©)

(a): Dén chiéu sdng 16i di; (b): Dén LED 30W; (c): Dén ndm; (d): Dén LED thanh dai 50W; (e): Dén LED 68W
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Mai truong

A Hinh 3. H¢ théng dién chiéu sang hang Siing S6t
(Nguén: Ban qudn ly vinh Ha Long)

A Hinh 4. Thuc vdt phdt trién khi cé dnh sdng dén chiéu vao
(thdng 9/2018 - Hang Siing S6t)

Bang 2. Két qua nghién citu thuc vat dén trong hang Sting Sot

TT Tén khoa hoc TT Tén khoa hoc
Nganh Cyanobacteriophyta Bo Nostocales
Lép Cyanophyceae Ho Nostocaceae
Bo Chroococcales 22 Nostoc linckia
Ho Microcystaceae Bo Synechococcales
1 Gloeocapsa acervata Ho Merismopediaceae
2 Gloeocapsa atrata 23 Limnococcus limneticus
3 Gloeocapsa gelatinosa 24 Aphanocapsa holsatica
4 Gloeocapsa livida 25 Aphanocapsa elachista
5 Gloeocapsa punctata Ho Coelosphaeriaceae
6 Gloeocapsa rupestris 26 Coelomoron tropicale
7 Gloeocapsa sanguinea Ho Leptolyngbyaceae
Ho Chroococcaceae 27 Leptolyngbya notata
8 Chroococcus schizodermaticus 28 Leptolyngbya polysiphoniae
9 Chroococcus lithophilus Nganh Chlorophyta
10 Chroococcus minor Lép Trebouxiophyceae
11 Chroococcus minutus Bo Chlorellales
12 Chroococcus varius Ho Chlorellaceae
13 Chroococcus indicus 29 Chlorella vulgaris
14 Cyanosarcina burmensis Lép Chlorophyceae
Ho Aphanothecaceae Bo Sphaeropleales
15 Aphanothece pallida Ho Bracteacoccaceae
Ho Entophysalidaceae 30 Bracteacoccus minor
16 Chlorogloea novacekii Bo Chlamydomonadales
17 Coenochloris pyrenoidosa Ho Chlorococcaceae
Bo Oscillatoriales 31 Chlorococcum infusionum
Ho Oscillatoriaceae Nganh Bacillariophyta
18 Lyngbya borgertii Lép Bacillariophyceae
Phormidiaceae Bo Naviculales
19 Potamolinea aerugineo-caerulea Ho Naviculaceae
Ho Microcoleaceae 32 Navicula sp.
20 Microcoleus autumnalis
21 Pseudophormidium indicum
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KET QUA NGHIEN CUU KHOA HOC ‘T;E
VA UNG DUNG CONG NGHE

‘ o ‘ ~ AHinh 9. B¢ mqt thach nhii phil thuc vt dén xudt hién cdc 16
A Hinh 5. Mot 56 hinh dnh thyc vit dén tai hang Siing Sot rong do dn mon sinh hoc (trdi); Ddi bién ddi do dnh hudng ciia

chup dudi kinh hién vi (x400) thiic vat dén day ~ 77,6 um (phdi) (Mdu HLT03/5SS)
1: Coelomoron sp.; 2, 4: Chroococcus spp. (x400),3:
Chlorogloea sp.

3.4. Anh hudng ciia thuc vit dén dén hé thong
thach nhii trong hang
Thuyc vat dén va thach nhii ¢6 thyc véit dén & hang
binh Thu, hang Sting S6t trén vinh Ha Long da dugc
18y miu d€ khang dinh hién trang ciing nhu lam co
s dé xudt gidi phdp han ché sy phét trién ctia ching. .
Mau thach gnhﬁp Gmp' Mﬁu o hfll)thlic VAt den va mﬁi A Hinh 10. L6p thuic vdt phii trén bé mdt thach nhii lam tang
khong I‘)hﬁ thlIchét .dén Mfufdfii sénh l.i‘i méiu khong kha ndang dn mon sinh hoc (trdi); Bé mdt thach nhii (canxit)
. e A a1 ‘, Ny ot i1 a - it hién cdc 16 r6 hdi) (Mdu HLTO05SS
c6 thuc vat den & hang Sting S6t tai cac vi tri khong co6 xudt hign cdc 16 rong (phdi) (Mau )
anh sang dén va mau & hang Pinh Thu (cung trén ddo  Mau thach nhii cé thuc vat dén ldy tai hang Sling S6t
B6 Hon) 1a mét hang chua dua vao khai thac du lich.  thang 3/2019:
Mau thach nhi ¢6 thuc vat dén dugc 14y & mot s6 vi tri
c6 anh sang den chiéu va phan b6 déu 6 mot s6 vi tri
trong hang Sting Sot.
Két qué phén tich mau thach nha ¢6 thuc vt dén va
khong co thuc vat den nhu sau:

Mau khong c6 thuc vat dén
A Hinh 11. Bé mdt thach nhii cé phii thuc vat dén, xudt hién
cdc 16 rong (trdi); Déi bi bién doi do dnh hudng cia 16p thiic
vat day 87,1um (phdi) (Mdu HLSS 19/1)

A Hinh 6. Canxit dang  AHinh 7. Canxit dang tinh
tinh thé, hat, két thanh  thé, hinh kim, hinh éng (HLSS
khoi, vétvavé so (HLT03/4  15/1 nhii dé - Hang Siing Sot,

DT - Hang Dinh Thw,  10/2018) A Hinh 12. Bé mdt thach nhii cé thuc vat dén xudt hién cdc 16
10/2018) rong (trdi); Ddi bién doi ciia bé mdt thach nhii do dnh hudng
Mau thach nhii cé thuc vat dén ldy tai hang Sting S6t ctia I6p thyc vat day ~ 87um (phdi) (Mdau HLSS_19/2)

thang 10/2018:

A Hinh 13. Lép thuc vdt phil trén bé mdt thach nhii (trdi);
A Hinh 8. L6p thic vat phil trén bé mat thach nhii (trdi); Lo Ddi bién ddi do dnh hudng ciia 16p thuic vat dén day ~ 81.9um
rong xudt hién trén bé mdt thach nhii do dn mon sinh hoc  (phdi) (Mau HL SS 19/3)
(phdi) (Méu HLSS02/1)
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¢ Méi trusng

A Hinh 14. Lép thuc vat dén phil trén thach nhii (trdi);
Bé mdt thach nhii xudt hién cdc 16 réng (phdi) (Mdu
HLSS_19/4)

A Hinh 15. Bé mdt thach nhii c6 phii thuc vat dén (trdi);
Déi bién doi trén bé mdt thach nhii do dnh hudng sinh hoc
day ~ 87um (phdi) (Mau HLSS_19/5)

4. Thao ludn

Két qua nghién ctiu thuc vat dén trong hang Sting S6t
cho thdy: Khoang cach tii nguén sang dén vi tri 1dy mau
dudi 1 m la diéu kién gia ting s6 loai tdo trén bé mit thach
nhi, dong thoi, thanh phan loai ¢6 sy chuyén bién tu
nhoém tao dang hat va tdp doan sang nhom tao dang sgi.
Cé su tuong dong nhat dinh trong thanh phén loai tao ti
ctia hang vao trong hang. Réu va duong xi thuong xuit
hién & cac vi tri nén dat gdn nguon sang den. Pac biét, vi tri
HL.SS.07, noi ¢6 ca anh sang tu nhién yéu, duong xi phat
trién kha manh. Mat do té bao tdo tai cic diém ldy mau
khac nhau c6 su khac biét kha 16n, phu thudc vao diéu kién
anh sang, d6 4am. Trong diéu kién khong cé anh sang, bé
mat hang dong khong thay xuat hién tdo. Thyc vat bac cao
ciing khong thé phat trién.

Két qua phan tich mau thach nha bang phuong phap
SEM buéc dau cé mot s6 nhan xét sau:

Hang Pinh Thu la hang chua khai thac du lich va &
nhiing vi tri khong c6 anh sang den chiéu sang : Hé thong
nhi khong bi tac dong bdi anh sang dén va mai trudng vi
khi hiu kha 6n dinh (thay ddi theo mua), hé thdng nha
dugc bao ton kha tét, tinh thim my cao. Két qua phan tich
céu truc tinh thé bing phuong phdp SEM clia cdc mau
thach nhii cho thdy ching van con giti nguyén cau tric
tinh thé, khong quan sat thdy thanh phéin ngoai lai (Hinh
5,6).

0] hang Sting S6t, noi anh sang dién dugc st dung dé
phuc vu khai thac du lich da hon 20 nam, hé thong chiéu
sang tap trung hai bén duong di véi mat do kha day, chiéu
vao cac hé thong nhii va trdn hang: Mot diéu dé thiy la khu
vic nao cé anh den chiéu sang thi bé mat cac nha da, tran
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hang dugc phu béi tdo xanh, réu, nim (Lampenflora).

Két qua phan tich bang phuong phap SEM cho thay vi
cAu trdc ctia cdc mau thach nht khac biét 1o rét & cac khu
vuc hang dong khac nhau: Bugc chiéu sing bang den dién
(Hinh 7, 8,9, 10, 11, 12, 13, 14) va khong dugc chiéu sang
(Hinh 6). Bé mit cic mau thach nhii c6 phu thuc vat dén
xudt hién nhiing 16 rong do bi &n mon sinh hoc va déi bién
déi dugc xac dinh theo chiéu ngang dao dong i 0,7 - 0,9
um. O nhiing khu vyc t6i trong hang, cc ciu tric thach
nhi khong bi pha hty, canxit dang tinh thé (anh 6). Trén
bé mdt ctia nhiing mau thach nha phu thuc vat den thay
rd mang sinh hoc phat trién (Hinh 9, 12, 13 trai). Cac Hinh
anh cting chi ra rang, su phat trién ctia vi sinh vét can trg
qua trinh két tinh va lam cho tinh thé canxit bi phd hay.

Tt goc d6 thu hat, hip dan khach du lich va quan diém
phat trién bén viing hang dong, do lugng khach tham quan
qua 6n, thdm chi ¢6 thé da tré nén qua tai, hé thong chiéu
sang dugc lam dung trong thoi gian dai, cuong do 16n da
khién cho thuc vét dén & hang Sting S6t phat trién manh,
lau dai lam gidm di dang ké vé dep ctia hé thong thach nha
trong hang.

5. Kétluan

Budc dau nghién ctiu anh hudng ctia anh sang nhan
tao va thuc vat den dén thach nhi trong hang Sting S6t cho
phép c6 mdt s6 nhén xét sau:

D6i v6i hang Dinh Thu hién chua khai thac du lich cdu
tric hang va hé thong nhi con dugc bao ton tot, co tinh
thdm my cao.

Hang Sting S6t hién dang khai thac du lich, hé thong
anh sang st dung la den LED véi cudng do dnh sang dugc
diéu khién tu dong, thay thé cho anh sang truyén thong
tiing dugc st dung mot thoi gian kha dai tridc d6. Anh
sang nhén tao cd tac dung tich cuc la tao diéu kién thuan
lgi cho viéc di lai, quan sat trong hang ctia du khach. Tuy
nhién, mat do bong den kha day, bé tri doc tuyén duong
trong hang, cong thém hé thong chiéu sang 1én cac thach
nhi va trdn hang da kich thich sy phat trién cta thyc vat
deén, dac biét, nhiing khu vuc c6 d6 &m cao thi thuc vat
deén phat trién kha nhanh. Cac 16p thuc vét dén phat trién
sau mot thoi gian sé bi chét tao thanh 16p mun c6 nhiéu
mau den xin khdc nhau, lam mét tinh thdm my, gia ting
tac dong sinh hoc 1én bé mdt thach nhii. K&t qua phan tich
cho thdy, thuc vat dén tac dong cht yéu 1én phan ngoai ctia
thach nh (d6i bién d6i dao dong 0,7 - 0,9um), lam can trd
su két tinh va pha huy cac ciu truc trén bé mat thach nha.

Tuy nhién, day la két qua nghién ctiu budc dau trong
thoi gian khong dai nén chua lam r6 dugc su bién déi ctia
thach nhi trong méi quan hé véi lugng khach vao thim
quan. D€ giai quyét ton tai nay, cAn c6 nghién ctiu danh
gia sy anh hudng ctia cac yéu té nhan sinh va tu nhién dén
st bién ddi ctia thach nhii trong cac hang dong karst dang
khai thac du lich & Viét Nam.



Déxti Iy va han ché sy phat trién cta thuc vt dén trong
hang Sting S6t, mét s6 bién phap hoa hoc (diing hydrogen
peroxide (H,0,) va vét ly (thay déi cuong d¢, thoi gian,
phén phd ctia dén chiéu sang) da dugc dé xudt, ap dung
thti nghiém. Két qua sé dugc trinh bay trong cac chuyén
dé tiép theo.

Loi cam on: Nghién ctiu nay dugc tai trg bdi S& Khoa
hoc va Coéng nghé tinh Quang Ninh, thuc hién bsi Ban
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ABSTRACT
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THECHANGEOFSTALACTITESUNDERTHEINFLUENCEOFARTIFICIAL
LIGHT AND LAMPENFLORA - SOME RESEARCH RESULTS IN
SUNG SOT CAVE (HA LONG BAY)

Do Thi Yen Ngoc, Cao Thi Huong, Tran Tan Van, Nguyen Dinh Tuan
Vietnam Institute of Geosciences and Mineral Resources

University of Natural Sciences, Hanoi National University
Nguyen Huyen Anh, Nguyen Thi Tam, Tran Van Hoa

Cave tourism is one of the world's oldest forms of tourism. Illuminated areas such as rocky surfaces,
sediments, and man-made materials around the lamps quickly become colonized by autotrophic photosynthetic
organisms, also known as lampenflora. Lampenflora often causes several problems such as altering the color
and shape of exhibits such as statues and paintings in historical buildings and stalactites in caves (especially
limestone caves). This paper introduces some preliminary study results on the changes of stalactite in Sung Sot
Cave (Ha Long Bay) under the influence of artificial light and lampenflora.

Nguyen Thuy Lien

Ha Long Bay Management Board
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NGHIEN CUU TINH CHAT QUANG APATIT NGHEO VA
DONG HOC QUA TRINH XU LY AXIT NGUYEN LIEU

Bui Dinh Nhi* [(1)
Minh Thi Thao
Pham DPtc Anh 2

TOM TAT

va nhiét do.

Thanh phan hoa hoc, tinh chat héa ly cua quang apatit ngheéo Lao Cai dugc nghién ctiu. Cac phuong
phap phan tich hién dai nhu SEM-EDX, XRD, TGA/DSC/DTG, BET dugc st dung trong nghién ctiu da
xdc dinh dugc quing apatit c6 thanh phan P O, hiiu ich la 13,5%, tap chat chinh la silic dioxit 32,5%, dong
thoi da xac dinh dugc thanh phan pha, qua trinh phan hty nhiét, dién tich bé mat cing nhu thé tich 16 x6p
ctia mau nguyén liéu. Nghién ctiu ddong hoc cua qud trinh phan hiy nguyén liéu bang axit da xac dinh dugc
phan ting cé bac 1, mot s6 thong so t6i uu cua qua trinh da dugc lua chon nhu téc do khudy, ndong do axit

Tu khoa: Apatit nghéo, dong hoc, tinh chdt héa ly, axit.
Nhan bai: 16/3/2021; Siia chita: 24/3/2021; Duyét ding: 26/3/2021.

1. M6 dau

Quing apatit Viét Nam tap trung & khu vuc tinh
Lao Cai véi tong tri lugng 1én t6i hon 2 ty tdn, thoi
gian khai thac khoang trén 20 nam. Hién tai, quang
apatit khéng dugc phép xudt khdu, cha yéu cung cdp
cho san xudt lan, phot pho vang trong nudc. Véi tinh
hinh khai thac va st dung nhu hién nay, quing apatit
giau sé can kiét nhanh chéng. Theo danh gia, trit lugng
quang ngheo chiém khoang 60% t6ng trii lugng quing
apatit. Nguén quang nghéo nay trudc day hau nhu bo
di, khong st dung, trong khi cac cong ty phai dau tu
16n mua sam thiét bi, t6 chiic khai thac xu6éng sau dé lay
qudng giau. Vi vy, cdn phai nang cao nang luc tuyén
va lam giau quang apatit.

C6 nhiéu nghién ctiu dugc tién hanh dé€ c6 thé lam
giau qudng apatit. Dya trén thuc tién cong nghiép da
chiing minh rang viéc ché bién photphat tu nhién véi
ham lugng P, O, it nhit 28% bang axit sulfuric va it nhat
24% bang axit nitric 13 hgp ly vé mit kinh té trong san
xudt phan bén chia phétpho [1]. Trong cic truong
hop khac, cin st dung cac phuong phép lam tang ham
lugng thanh phan muc tiéu bang cach lam giau co hoc,
rlia, tuyén ndi hodc nung. Kho khian ctia qud trinh lam
gidu nam & chd cac tap chit dan xen day dic véi cac
khoang chta phétpho, diéu nay giam hiéu sudt cta

phuong phap tach phin doan ciing nhu phuong phap
tuyén ndi.

Tai Viét Nam, nghién ctu tuyén quidng apatit loai
III nghéo & cac bai chia bang thudc tip hgp thé hé méi
(dang Ankyl succinat) cua Vién Héa hoc Cong nghiép
Viét Nam ché tao cho két qua dat ham lugng P,O,
trong tinh quang >32%, thuc thu > 70% [2]. Nghién
ctiu lya chon so d6 hgp ly d€ tuyén quang Apatit loai III
nghéo c6 ham ligng P,O, nguyén khai dudi mtic thiét
ké (a <14%) thu dugc san phdm quidng tinh dat tiéu
chudn san xudt phan boén quy moé phong thi nghiém
dugc Téng Cong ty Hoa chat Viét Nam thuc hién [3].

Trén thé gidi cling cé nhiéu phuong phap lam giau
quang photphat dugc nghién st dung dung dich axit
hiiu co yéu: acetic, citric, formic [4], succinic, lactic
[5]... Phuong phap cong nghé sinh hoc - stt dung dung
dich nuoi cdy Candida lipolytica VKM U-160 hoa tan
chon loc canxit [6] thu dugc mét lugng photphat ddm
ddc (30,5 - 33,4%). Tuy nhién cac phuong phap nay
chua c6 ting dung thuc té.

Cac phuong phap st dung cac axit khoang manh
nhu axit sulfuric [7], axit nitric [8], axit photphoric [9],
hay cédc phuong phap két hgp cac axit khoang manh
nhu phuong phép axit photphoric-nitric, phuong phap
axit photphorosulfuric, phuong phap axit photphoric

! Khoa Cong nghé Héa hoc va Moi trudng, Trudng Dai hoc Cong nghiép Viét Tri

2 Trung tam Tu vdn va Cong nghé méi trudng - Tong cuc Moi trudng
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amoni [10]...Cac phuong phap nay cho hiéu qua cao,
thu nhén dugc cac loai phan bén ching loai va ham
lugng thanh phan dich da dang. Tuy nhién, d€ thuc
hién dugc cac phuong phap nay thi yéu té tién quyét
can phai xac dinh r6 thanh phén, tinh chat cia nguyén
liéu dau vao va can phai xac dinh r6 dong hoc ctia qua
trinh phéan huy, tit d6 c6 thé lya chon dugc cic diéu
kién phén huay cting nhu thiét bi phtt hgp va day ciing
la muc tiéu ctia nghién ctu.

2. Thuc nghiém

2.1. Déi tugng nghién ciiu

D6i tugng ctia nghién ctiu la quang nghéo Lao Cai
(v6i ham ligng P,O, < 15%).

Nguyén liéu quang thé gom cac manh khong déu
c6 kich thudc 120 - 150 mm, dugc nghién trén may
nghién bi. T4t ca cac nghién ctu ti€p theo dugc thuc
hién v6i quang da nghién nhd, ching ta sé goi mot cach
c6 diéu kién 1a “bot photphorit™.

2.2. Phuiong phap nghién ciiu

2.2.1. Phuong phdp phdn tich mot so tinh chdt héa
ly cia vat liéu

Thanh phan nguyén t6 va hinh thai cia mau dugc
xac dinh trén hé thong thiét bi kinh hién vi dién tu
quét két hgp phd tan sic ning lugng tia X (SEM-EDX)
(Model JSM - IT200, dau do hang Oxford).

Phan tich phd hong ngoai ctia mau dugce tién hanh
trén thiét bi quang phd hong ngoai FTIR (Model Cary
630 Series).

Thanh phén pha cia mau dugc do trén mdy quang
pho nhiéu xa tia X (Bruker D8 Advance Eco). Cac pha
cua mau dugc xac dinh bang phan mém Bruker EVA
va cd sG di liéu ICDD PDF-2.

Phan tich nhiét ctia mau dugc thyc hién trén hé
thong thiét bi phén tich nhiét DTA/DSC/TGA (Model
TGA PT 1600), véi dai nhiét do 30 - 1200 °C.

bic diém két cdu: Hé thong thiét bi do thé tich
vat liéu Quantachrome Nova 1200e (Quantachrome
Instruments, USA, pham vi dién tich do 0,01 + 2000
m?®/g, pham vi duong kinh 16 3,5 + 4000 nm); thiét bi
do dién tich bé madt riéng Sorbi-MS (Dai do dién tich
bé mat riéng 0,1 + 2000 m*/g, khi hdp phu nito, dai ap
sudt riéng phan cta khi hdp phu 0,02 + 0,98P/P0, gidi
han sai s6 do tuong déi cho phép * 6%, do tai lap +
0,5%); tao vién bdng mdy ép thuy luc bang tay (PIKE
Technologies Inc., USA).

2.2.2. Nghién ctiu mot so0 yéu to dnh hudng dén
qud trinh phan hiy axit nguyén liéu photphat thé
a. Anh hudng cia kich thudc hat
Dua vao binh phan tng 100g nguyén liéu bot
photphorit theo cac nhém kich thuéc khac nhau. Qua

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

trinh phan hay bot photphorit dugc thuc hién & nhiét
do 20°C trong 10 phut véi lugng du axit 20% so véi
lugng can bang ctia nd. Axit du dugc tinh todn cé tinh
dén ham lugng tap chat canxi va magié trong thanh
phan bot photphorit. Nong d¢ axit ban dau la 0,1 M.
Hoén hgp nguyén liéu dugce khudy véi toc do 180 vong/
phut. Hé s6 phan huay bot photphorit dugc xac dinh
theo phuong phap do nong d¢ ion (hodc phuong phap
trac quang).

b. Anh hudng ciia toc @6 khudy
Qua trinh thuc nghiém dugc tién hanh theo nhu
muc a voi viéc thay déi toc do khudy tit 50 - 190 vong/
phat.
c. Anh hudng ciia nong d6 axit
Qua trinh thyc nghiém dugc tién hanh theo nhu
muc a véi viéc thay d6i ndong d¢ axit la 0,01, 0,02, 0,1,
0,2,0,5va 1,0 M.

d. Anh huéng cuia nhiét do
Qua trinh thuc nghiém dugc tién hanh theo nhu
muc a véi viéc thay d6i nhiét 49 1a 20, 30, 40 va 50°C.
3. Két qua va thao ludn
3.1. Tinh chdt héa ly ciia qudng apatit nghéo
3.1.1. Thanh phdn nguyén t6 va thanh phdn héa
hoc cua bot photphorit
D€ danh gid su ton thit do viéc pha hiy cic mau
trong qua trinh xd ly nhiét, phuong phdp phan tich
huynh quang tia X dugc tién hanh d€ xac dinh thanh
phan nguyén t6 cua hai thi nghiém: Thi nghiém 1 dugc

Bang 1. Thanh phin mot s6 nguyén t6 ctia mau bot
photphorit sau siy kho trong 2h & nhiét d4 100°C

Nguyén Ham lugng, % Gia tri
t6 Miul | Miu2 | Mau3 | trung
binh, %
Si 7,49 7,46 6,72 7.22
Al 1,02 0,75 0,77 0,85
Ca 9,53 9,69 9,33 9,52
Mg 0,25 0,23 0,39 0,29
Na 0,20 0,21 0,24 0,22
K 0,26 0,34 0,33 0,31
(@) 68,69 70,01 68,76 69,18
Fe 0,82 0,75 0,83 0,80
F 0,01 0,01 0,01 0,01
p 5,17 4,99 4,90 4,98
S 0,52 0,53 0,35 0,47
C 2,12 2,08 2,03 2,08
N 0,10 0,10 0,10 0,10
H 0,68 0,68 0,68 0,68
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Bang 2. Thanh phin mét s§ nguyén t6 cua mau bot
photphorit sau nung trong 2h & nhiét d 900 °C

Bang 3. Mot s4 thanh phan héa hoc ciia mau bdt photphorit
sau sdy kho trong 2 h ¢ nhiét d§ 100 °C

Nguyén Ham lugng, % Gia tri
té Miul | Miu2 | Mau3 | trung
binh, %
Si 8,34 7,60 8,27 8,07
Al 1,09 0,98 1,19 1,08
Ca 11,59 12,48 11,51 11,90
Mg 0,49 0,36 0,50 0,45
Na 0,45 0,17 0,17 0,26
K 0,26 0,28 0,35 0,30
O 67,54 65,22 69,01 67,30
Fe 1,15 1,24 1,71 1,37
F 0,01 0,01 0,01 0,01
p 5,70 5,67 5,87 5,75
S 0,66 0,49 0,59 0,58
C 0,01 0,01 0,01 0,01
N - - - -
H 0,15 0,15 0,15 0,15

sdy kho trong 2 h & nhiét do 100°C va thi nghiém 2
dugc nung trong 2 gi¢ & nhiét do 900°C. Cac két qua
thu dugc vé thanh phan nguyén t6 cua thi nghiém 1 va
2 tti ba mau song song dugc trinh bay tuong ting trong
Bang 1 va 2.

Viéc nung mot mau bot photphorit cho thdy kha
ning loai bo gan nhu hoan toan cac tap chat hiiu co
nito va cac bon khai né, diéu nay sé tranh tao bot trong
qua trinh xt ly axit nguyén liéu.

Thanh phan hoéa hoc ctia mot mau bdt photphorit
dugc xdc dinh bang cich st dung ciac phuong phap
phan tich theo TCVN. Két qua thu dugc (Bang 3) cho
thdy mau nghién ctu thudc loai nguyén liéu ngheo
photphat - thanh phan P,O, hiiu ich la 13,5%, tap chat
chinh 13 silic dioxit & cudi qua trinh la 32,5%.

3.1.2. Thanh phdn pha cua bt photphorit

Vi nguyén liéu khodng 1a hén hgp caa nhiéu pha
nén thong tin vé thanh phan hoéa hoc trung binh cta
cac mau la khong du. D€ xac dinh thanh phén pha

A Hinh 1. Gidn do XRD ctia bot photphorit
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Thanh |P,O, |CaO |MgO |FeO, |F SiO,
phan

Ham 13,5 27,42 10,23 2,07 0,01 | 32,50
lugng,

%

cta mau bot photphorit, tién hanh phan tich va thu
nhan gian d6 nhiéu xa tia X (Hinh 1), ti két qua co
thé thdy ring mau dugc nghién ctiu chu yéu 1a hai
pha: pha thu nhat la hgp chéit photphat c6 cdu tric
la hidroxycarbonatapatit, pha thu hai la a-thach anh.
Dbong thoi, do do két tinh cao ctia hai pha trén nén
khong thé xac dinh dugc aluminosilicat va cac tap chét
c6 chita sat, mac du téng ham lugng Fe O, va AL O, dat
~ 3%.

Khi hoa bot photphorit nay vao trong axit tao ra
huyén phu c6 d6 nhét cao, t6c do dich chuyén thip.
Nguyén nhén cta diéu nay 1a do trong thanh phén cua
photphorit nghién ctiu ¢6 1an tap chat ctia khodng sét.
Trudng hop nay cho phép ching t6i gia dinh ring cac
tap chat sat va nhém silicat ¢ trong bot photphorit
dugc dai dién boi khoang sét bentonit, thanh phan
chinh cta n6 la montmorillonite, tuong ting véi cong
thic chung (K,Na) (Mg,Fe,Al),(S,O,)(OH),.nH,O,
trong do6 x <1. Tinh ndng ddc trung ctia no la truong nd
trong moi trudng nudc, dan dén thay ddi do nhét va
cdu tric cua huyén pht.

Ciu truc tuong ty cta huyén phu nudc dua
trén khoang vat ty nhién dat sét bentonit chia 42%
montmorillonite da dugc ghi nhan khi st dung lam
chét phu gia diéu chinh cho amoni nitrat nhdm muc
dich ting tinh chat thuong mai ctia n6: do bén cua hat,
pha va do 6n dinh nhiét [11].

Gian d6 XRD ctia cac mau bot photphorit kho
va ngam trong nudc 12 gi¢ ¢ nhiét do 25 °C la giong
hét nhau (Hinh 2), ngoai trt hai pic bién mait trong
qué trinh ngam trong ving c6 goc nho 20 = 8 + 10.
bay cling 1a mot ddu hiéu gian tiép cho thdy su hién
dién cua montomorillonite trong thanh phan cua
mau phosphorit dugc nghién ctiu. Mot s6 tac gia

A Hinh 2. Gidn dé XRD ciia bot photphorit khé va sau ngam
nude 12h



[12] ciing chi ra sy xuét hién cua dinh trong viing cac
goc tan xa nho (20 = 8) khi c6 sy hién dién cta pha
montmorillonite.

Do d4, bang cdc ddu hiéu gian tiép, su hién dién
cua pha thtt ba, montmorillonite, da dugc tiét 16 trong
thanh phéan ctia bot phosphorit nghién ctiu. Theo két
qua phan tich nhiéu xa tia X, khoang photphat cua
quang nghién ctiu cé cdu triac hidroxycacbonatapatit
thudc hé luc phuong véi cac thong s6 6 donvilaa=b
=938 A, c=6,89 A. Tap chat chinh la a-thach anh c6
cdu truc tam giac, thong s6 6 don vilaa = 4,9133A, ¢
= 5,4053A.

3.1.3. Thanh phdn pha cua bét photphorit

D€ xdc nhan két qua phan tich pha XRD, tién hanh
thyc hién phén tich nhiét mau bot photphorit, khéi
lugng da can dugc nung trong chén bach kim trong
moi trudng Argon dén nhiét do 1.600 °C véi toc do gia
nhiét tuyén tinh 20°/phat. Cac dudng cong két qua thé
hién trong Hinh 3 minh hoa bon giai doan giam trong
lugng d6i véi mau bot phosphorit.

G giai doan d4u, trong khoang nhiét do 30 - 220
°C, mau mét 0,64% khéi lugng, kém theo hiéu ting thu
nhiét v6i dinh & 94 °C. Viéc giam trong lugng khong
dang kéla do viéc loai bé nude hip phu va nudc lién két
c6 trong mau, két qua ciing cho thdy kha nang hut &m
thap ctia bot photphorit.

A Hinh 3. Gidn d6 nhi¢t TGA/DSC/DTG ciia bot photphorit

O giai doan thi hai, trong khoang 251 - 584 °C, khéi
lugng hao hutla 2,71% khéilugng mau. Hiéu ting tuong
ting v6i diém udn & nhiét do 447 °C cb lién quan dén su
phén huy céc tap chat chia nito va canxi hidroxit trong
cdu truc cta hidroxycacbonat apatit thanh 6xit canxi va
nudc, va su chuyén ddi ctia né thanh apatit cacbonat.

O giai doan thi ba, trong khoang 675 - 1145 °C
vdi dinh 6 836 °C, mau cé d6 hao hut 16n nhit, 1én tdi
5,23% khoi lugng mau. Nguyén nhan la do, & giai doan
nay, su phan hiy cac tap chat cacbonat xay ra va loai bo
san phdm phéan hay (CO,) vao pha khi. Trong truong

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

hop nay, cacbonat apatit chuyén thanh tricalcium
phosphate.

O giai doan thi tu, trong khoang 1490 - 1569 °C,
mau mét 2,64% trong lugng ban d4u. Hiéu tng quan
sat dugc trong khoang 1516 - 1542 °C véi cuc dai &
1534 °C, tuong ting v6i viéc giam mot phan thanh phan
photphat cia mau véi cacbon khi ¢ mét thach anh theo
phan ting 2Ca,(PO,),F + 15C + 6Si0O, = 3P, + 15CO +
3(3Ca0.28i0,) + CaF,, pht hgp véi két qua phan tich
thanh phin nguyén t6 theo phd tan xa ning lugng tia X
va két qua phan tich CHNS cua bét photphorit.

Viéc khong c6 hiéu ting thu nhiét ro rét trong phan
nhiét do cao cta gian d6 nhiét cho thdy a-thach anh
(thanh phan cta bdt photphorit) néng chay & nhiét do
trén 1600 °C.

Anh hudéng ctia qua trinh phan hay nhiét dén cic
dac diém cdu truc cta bot photphorit duge dua ra &
Bang 4.

Bang 4. Sy thay d6i dic diém ciu tric ctia bt photphorit
theo nhiét do phan hay

Nhiét d9, °C Dién tich bé mat, | Thé tich 16 x6p,
m*/g cm’/g
100 8,51 0,0137
200 9,40 0,0147
300 9,49 0,0151
400 10,5 0,0170
600 8,23 00140

Vi viéc tang nhiét do phan huy tit 100 - 400°C dan
dén viéc tang dién tich bé mat ti 8,51 1én 10,5 m?/g va
thé tich 16 x6p tu 0,0137 1én 0,0170 cm’/g. Diéu nay
dugc giai thich 1a do khi tang nhiét d¢ dén 400°C dan
dén viéc loai bo nudc hip phu va nudc lién két ra khoi
mau nguyén liéu. Sau d6 néu ti€p tuc ting nhiét d6 phan
huy 1én 600°C thi dién tich bé mit va thé tich 16 x8p
giam xudng con 8,23 m?/g va 0,0140 cm’/g tuong ung.
biéu nay 1a do ting nhiét d6 dén 600°C sé dan dén pha
hly cac mao quan cta thanh phin khoang sét trong
mau nguyén liéu. Két qua thu dugc cing tuong dong
v6i két qua phén tich nhiét TGA/DSC/DTG & trén.

3.2. Phdin huy axit nguyén liéu bt photphorit

3.2.1. Anh hudng ciia kich thudc hat va ché d6 thiy

dong hoc dén qud trinh phan huy axit byt photphorit
Tiéu chi d€ lya chon ché do khudy tron thiuy dong
luc hoc la sy phan b6 dong déu cac hat ran ctia nguyén
liéu khoang trong thé tich ctia huyén phu. Cac nhém
nguyén liéu phén chia theo kich thudc ti€én hanh phan
huy bang axit & cac diéu kién giong nhau véi téc do
khudy thay d6i tu 50 - 190 vong/phut. Qua trinh phan
htay bot photphorit dugc thuc hién & nhiét do 20°C
trong 10 phut véi lugng du axit nitric 20% so véi lugng
can bang ctia nd. Axit du dugc tinh todn cé tinh dén
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ham lugng tap chit canxi va magié trong thanh phan
bot photphorit. Nong d¢ axit ban dau la 0,1 M. Su phu
thudc hé s6 phan huy axit bot phosphorit (Kp) vao toc
do6 khudy dugc dua ra & Hinh 4 cho hai nhém nguyén
liéu: nhém 2 (kich thude 0,5 - 1,0 mm) va nhém 5 (0,09
- 0,18 mm).

Két qua tit Hinh 4 cho thay, hé s6 phan hiy cia mau
thti thuc t€ khong phu thudc vao ¢ hat trong pham vi
nghién ctiu va gia tri d6 gan nhu la tuong dong & toc
d6 khudy huyén phu khoang 170 - 190 vong/phit. Do
do, tat ca cac nghién ctiu sdu hon vé su phan huy bot
photphorit sé dugc tién hanh & téc do khudy 180 vong/
phut d€ dam bao ché do thuy dong luc hoc cta qud
trinh phan hay.

A Hinh 4. Sy phu thudc hé s6 phan hity byt photphorit kich
thuée khdc nhau vao téc do khudy (Nhém 2 - kich thuide 0,5 -
1,0 mm; Nhom 5 - kich thudc 0,09 - 0,18 mm)

3.2.2. Anh huidng ciia nong do axit va nhiét do dén
qud trinh phan hiy bot photphorit
Dé nghién citu anh hudng cta néng do axit dén toc
do phan hiy bot photphorit, tién hanh phan hay nguyén
liéu véi lugng du 20% axit nitric c6 nong d6 0,01 M, 0,02
M, 0,1 M, 0,2 M, 0,5M va 1 M & nhiét do 20°C. Bing
phuong phap d6 thi c6 thé xac dinh phan ting phan hay
axit bot photphorit c6 bac 1 khi sy phu thuéc In(C,+/
C,+) = f(t) 1a mot duong thang (Hinh 5).

A Hinh 5. Su phy thudc In(C,,+/C,+) vao thoi gian trong
khodng nong do axit nitric 0,01 - 1,0M & nhiét do 20°C
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Tt d6 thi hinh 5, dua vao phuong trinh cac duong
thang v6i hing s6 tuong quan R > 0,999 c6 thé xac dinh
dugc hing s6 t6c d6 phan tng qua trinh phéan huy axit
bot photphorit phu thudc vao nong do axit (Bang 5).

Bang 5. Anh huéng ctia ndng d¢ axit nitric dén hing sd téc
d6 phan tng phan hay bt photphorit

Nong d9 axit nitric, M Hang sd téc do phan ting
k, s!
0,01 2,76.107
0,02 4,56.10°
0,1 7,97.10°
0,2 8,01.10°
0,5 7,32.10°
1,0 6,14.10°

Dua vao két qua thu dugc c6 thé thdy rang khi tang
ndng d axit tit 0,01 - 0,1M thi hing s6 téc d phan tng
tang manh ti 2,76.10-3 s-11én 7,97.10-3 s-1, sau d6 tiép
tuc ting nong do axit 1én 0,2M thi hang s6 t6c d6 phan
ung tang rat it, tham chi con giam néu tiép tuc ting
ndng do 1én 0,5 va 1,0M. Diéu nay c6 théla do khi ndng
do axit ting 1én qud cao sé dan dén viéc hoa tan cic tap
chét c6 trong bot photphorit. D€ chiing minh cho viéc
khi ting ndng d6 axit sé dan dén viéc hoa tan thém cac
tap chat co trong bot photphorit, tién hanh nghién ctiu
xac dinh ham lugng oxit sit va nhom dugc hoa tan vao
trong dung dich phan ting véi cac ndong do axit nitric
khac nhau, két qua dugc dua ra & Hinh 6.

A Hinh 6. Anh hudng ciia ndng do axit nitric dén sy hoa tan
oxit nhém va sdt & nhiét do 30°C

Dua vao két qua Hinh 6 cho thdy, trong khoang 300
gidy ké tii khi bat dadu phan huay photphorit bang axit
nitric 0,1 M, viéc hoa tan 6xit sit va nhom trén thuc
té da hoan thanh, nong do¢ ctia ching trong pha long
tuong ting khong vugt qua 15% va 17% ham lugng ban
dau ctia ching trong nguyén liéu thé. Khi ndong do axit
nitric ting 1én 5 M, qud trinh tach tap chat dugc tang
cuong, néng do cua oxit st va nhom trong pha long
trong cung moét thoi gian (300 gidy) 1a 25% va 27%
tuong tng, sau d6 no tiép tuc tang nhe va dén cudi qua
trinh tach chiét PO, (1200 giay) tiém can 28% va 31%.



Nhu vay, khi ting n6ng d¢ axit sé dan dén viéc tang
ham lugng tap chét trong dung dich, ti d6 anh hudng
dén hing s6 toc do phan ting, nhu viy nong d¢ axit
nitric 1a 0,10M dugc lya chon cho qua trinh phan huy
bdt photphorit.

Dé nghién ctiu anh hudng cua nhiét d6 dén téc do
phan hay bot photphorit, ti€én hanh phan hay nguyén
liéu vé6i lugng du 20% axit nitric ¢6 nong d6 0,1 M &
nhiét do 20 - 50°C.

Héng s6 tdc do phan ting qua trinh phan huy axit
bdt photphorit phu thu¢c vao nhiét d6 dugc dua ra &
bang 6. Dua vao két qua thu dugc c6 thé thiy rang khi
phan hay bot photphorit biang axit nitric nhiét d6 tang
sé lam tang hing s6 t6c do phan ung. Hang s6 toc do
phan ting ting manh tti 7,97.10-3 1én 22,3.10-3 khi tang
nhiét do ti 20 °C1én 30 °C, sau do6 tiép tuc tang nhiét do
1én 40, 50 °C thi hang s6 t6c d6 phan tng ting véi muc
do thap hon tuong ting la 29,1.10°7, 33,8.107 s™.

Bang 6. Anh huéng ctia nhiét dd dén hing sé tdc d6 phan
tng phan hay bot photphorit

Nhiét d9, °C Hang sd téc d§ phan tng
k, s!
20 7,97.103
30 22,3.10°
40 29,1.10°°
50 33,8.10°

Diéu nay c6 thé giai thich tuong tu nhu déi véi ting
noéng do axit nitric, vi khi tang nhiét do lén thi ngoai
toc do thu hoéi san phdm dich tang lén thi di kém véi
dé la su hoa tan nhanh chéng ctia cac tap chét cd trong
nguyén liéu. Tién hanh tuong tu nghién ctiu xac dinh
ham lugng 6xit sit va nhom dugc hoa tan vao trong
dung dich phan tng & nhiét do 50°C theo thoi gian
(Hinh 7) thi thdy rang sy hoa tan 6xit sit va nhom &
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RESEARCH ON THE PROPERTIES OF POOR APATITE ORE AND
KINETICS OF ACID TREATMENT OF RAW MATERIAL

Bui Dinh Nhi*, Minh Thi Thao
Faculty of Chemical Technology and Environment, Viet Tri Industrial University
Pham Duc Anh

Center for Environmental Consultancy and Technology — VietNam Environmental Administration

ABSTRACT

Chemical composition, physical and chemical properties of poor Apatite ore in Lao Cai were studied.
Modern analytical methods such as SEM-EDX, XRD, TGA/DSC/DTG, BET used in the study have identified
that Apatite ore has useful P,O, content of 13.5% and main impurity silic dioxide of 32,5%, and the phase,
the thermal decomposition process, the surface area as well as the pore volume of the material sample have
also determined. Kinetic studies have identified first-order reaction, some optimal process parameters have
been selected such as stirring speed, acid concentration and temperature.

Key words: Poor apatite, kinetics, physicochemical properties, acid.
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

PHAT HUY VAI TRO CUA GIAO DUC TRONG THiCH UNG

VOI BIEN DOl KHi HAU

Phan Thi Trang'

TOM TAT

Theo bdo cdo gan day cta Uy ban Lién Chinh phu vé Bién d6i khi hdu (BDKH), Viét Nam la mot trong
nhiing nudc bi dnh huéng ndng né nhat cia BDKH. Nhiing tac dong tiéu cyc do BDKH géy ra nhu muc nuéc
bién dang cao, xdm nhép méin va cac hién tugng thoi tiét cuc doan nhu la lut, han hén, bao nhiét d6i... Nhiing
tac dong nay sé anh hudng dén phat trién xa hoi va kinh té ctia dat nudc bao gom trong trot, nudi trong thuy
san, co s& ha ting dudng bo... Vi thé, ngudi dan cin nhén thic va trang bi thém kién thic vé BDKH va thich
ung v6i BDKH. Bai bao nay dé cap dén viéc ting cudng vai tro ctia gido duc vé thich ting véi BDKH trong cac
trudng hoc, day sé 1a gidi phap chién lugc d€ nang cao nhan thiic, thai d6 va hanh dong.

T khoa: Vigt Nam, bién doi khi hdu, gido duc, thich iing, trudng hoc.

Nhdn bai: 23/2/2021; Stia chita: 10/3/2021; Duyét ding: 17/3/2021.

1. Mé dau

BDKH da va dang dién ra trén toan cdu vdi su tac dong
ngay cang 16n, day la thach thic to 16n ma con ngudi phai
doi mat trong thé ky 21 va sy tac dong 16n hay nho ctia
né tuy thudc vao su nhin nhan, kha ning thich tng va
hanh dong cu thé ctia con ngudi. Viét Nam la mot trong
s6 it nudc trén thé gidi chiu tdc dong ndng né nhat ctia
BDKH. Theo kich ban vé BbDKH do B6 TN&MT xay
dung va cong b6 nim 2016, muc nudc bién dang trung
binh & Viét Nam cao hon so véi toan cau, dén ndm 2050
v6i kich ban nudc bién dang & mic trung binh cao, toan
dai ven bién Viét Nam sé dang cao 22 cm, dén nam 2100 la
56 cm. Khi muic nuéc bién dang 100 cm c6 khoang 38,9%
dién tich dong bang song Ctiu Long va 16,8% dong bang
song Hong sé bi ngap ung, sé c6 22 triéu ngudi mat nha
va % dién tich dit ndng nghiép & dong bang ngép trong
bién nudc, day la vya lda 16n ctia ca nudc dong vai tro hét
stic quan trong d6i v6i an ninh luong thuc cua dat nudc
va khu vuc. Trong nhiing nim gan day, cac hién tugng
thoi tiét cuc doan nhu mua l6n bat thuong, nhiét d6 trung
binh tdng cao, han han, xdm nhap man, dich bénh ngay
cang phtic tap déu c6 lién quan dén BDKH va trong tuong
lai nhiing anh hudng nay dugc du bao ngay cang ning
né hon néu con ngudi khong co gidi phap dé€ thich ting
v6i BDKH. Viét Nam chiu nhiéu thién tai lién quan dén
BDKH do vi tri dia ly va dia hinh, ciing nhu sy phat trién
kinh té va ting dan s6, dic biét tai viing dong bang va doc
bo bién ngay cang dé bi anh hudng va chiu ri ro vi nhiing
dot bién va cang thdng khi hdu ngay cang gia tang [7].

! Truong Cao ding Cong dong Séc Tring

Tu thuc t€ do, van dé thich tung véi BDKH da tré
thanh muc tiéu thién nién ky va dugc su quan tdm cua
bang, Nha nudc, cac cdp, cac nganh va toan xa hoi. Trong
nhiing nam qua Chinh pht Viét Nam da c6 nhiéu cha
truong, chinh sach, chuong trinh ting phé véi BDKH nhu
Chién lugc quoc gia vé BDKH va giam nhe thién tai. D€
thuc hién Chuong trinh muc tiéu qudc gia thich ting véi
BDKH, Bd Gido duc va Pao tao da c6 ké hoach hanh dong
cu th€ hoa Chién lugc qudc gia phong, chéng va giam nhe
thién tai dén nam 2020, cu thé da ban hanh “Ké& hoach
hanh dong thuc hién Chién lugc qudc gia phong, chong
va giam nhe thién tai ctia nganh Gido duc giai doan 2011
- 2020”. Bén canh d6, B6 Gido duc va Dao tao da dinh
hudéng dua cac noi dung thich ting véi BDKH vao chuong
trinh gido duc [5].

Nganh Gido duyc véi st ménh cao ca trong nang cao
dan tri, boi dudng nhan tai, dao tao ngudén nhan luc cho
xa hoi, v6i mang ludi rong khip ca nudc, doi nga gido
vién hung hiu, chuong trinh gido duc, phuong phap gido
duc dong vai tro to 16n va tdim anh hudng sau rong dén
viéc nang cao nhén thtc, ren luyén ky nang thich tng véi
BDKH cho thé hé tré.

Viéc tang cuong gido duc, dao tao; xay dung chuong
trinh dao tao vé BDKH & cac truong dai hoc, vién nghién
cuu; 16ng ghép cac noi dung vé thich ting véi BDKH; st
dung tiét kiém, hiéu qua va bén viing tai nguyén trong cac
chuong trinh gido duc ctia cac truong dao tao nghé, cap
hoc phd thong la nhiing néi dung dugc thuc hién trong
chién lugc quéc gia dé thich ting v6i BDKH [4]. Thong
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¢ Moi truong

diép ctia nganh Gido duc trong giai doan 2018 - 2023 la:
Cht dong thich ting véi BDKH va phong, chong thién tai,
chuén bi sdn sang va dam bao an toan trong truong hocla
trach nhiém ctia nganh Gido duyc va ctia toan xa hoi.

2. Két qua nghién ctiu

2.1. So lugc vé gido duc thich iing véi BDKH &

Viét Nam

Gido duc la qua trinh truyén dat va linh héi kinh
nghiém lich st - xa hoi qua céc thé hé, gitp cho moéi ca
nhan tich ity kién thtic, kj nang, hinh thanh vin héa, dao
duic va dong gop tri luc gitp xa hoi bdo toan va phat trién
nén van hoéa. Gido duc cung cap cho con ngudi hé thong
kién thtic khoa hoc, b6i dudng phuong phap tu duy sang
tao, ki nang hoat dong thuc tién, nang cao trinh d6 hoc
van, phat trién nang luc ctia moi cd nhin va hinh thanh
16i song van héa [2]. Qua gido duc con ngudi tham gia
mot cach cd y thic trong cong cudc xay dung va phat
trién cong dong, la nhén t6 tich cuc phat trién xa hoi di
d6i v6i BVMT sdng. Phat trién gido duc ludn dugc Dang
va Nha nudc xem la quéc sach hang dau dugc thé hién
trong chién lugc phat trién dit nudc qua nhiéu thoi ki.

O Viét Nam, hé thong gido duc dugc phat trién rong
khap dat nudc tii co s& gido duc mam non, tiéu hoc, trung
hoc co sd, trung hoc phé thong dén cac trudng trung
cdp, cao déng, dai hoc v6i nhiéu loai hinh da dang. Theo
thong ké ctia Bo Gido duc va Pao tao, ndm hoc 2019 -
2020 ca nudc ¢ 5,5 triéu tré mam non, 17 triéu hoc sinh
bac phd théng va 1,5 triéu sinh vién chinh quy. Téng s6
gido vién, giang vién khoang 1,2 triéu nguoi va doi ngi
can bo quan ly 154 nghin ngudi [8][9]. Pay la luc lugng
dong dao chi€ém gan 28% dan s6 ca nudc va day sé 1a doi
ngt tuyén truyén vién hoat dong rong khap, c6 hiéu qua
g6p phan tuyén truyén cho gia dinh, cong dong khap cac
ving mién t6 qudc vé van dé moi trudng nong bong nay
mot cach nhanh nhat, hiéu qua nhét. Bén canh do, cac
0 s& gido duc ctia Viét Nam la noi c6 diéu kién dé€ thuc
hién cac chu truong chinh sach ctia Dang va Nha nudc vé
thich ting v6i BDKH va Chién lugc quoc gia vé BDKH.

Hoat dong gido duc, dao tao, tang cudng ning luc va
nang cao nhén thtic vé BDKH trong thoi gian qua da c6
nhiing chuyén bién tich cuc. Hoat ddng nay dugc thuc
hién thong qua cac khoa tap huén, hoi nghi, hoi thao,
dién dan, sy kién ¢ lién quan. Cac hoat dong tuyén
truyén, van dong lién quan dén tang cuong thich tng
v6i BDKH da dugc trién khai thong qua cac phuong tién
thong tin dai ching. Nhiéu truong dai hoc, vién nghién
ctu da c6 chuong trinh dao tao tién si, thac si, ctt nhan
vé BDKH. Mot s6 trudng dai hoc, cao déng da dua mon
hoc BDKH vao gidng day chinh khoa. Nhiéu trudng phé
thong trung hoc, tiéu hoc da c6 sinh hoat chuyén dé, t6
chtic cudc thi tim hiéu vé BDKH, BVMT, cac hoat dong
hudng ting Ngay Moi truong thé gidi...
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Trong chuong trinh gido duc Viét Nam da tling buéc
dé cap dén van dé BDKH, hau qua ciia BDKH, tuy nhién
chua tap trung dén dao tao ky ning thich ting véi BDKH.
Viéc khai thac cac ndi dung nay cht yéu tap trung vao
viéc nang cao nang luc nhan thtic cta hoc sinh, sinh vién,
trong khi d6 viéc hinh thanh ky nang tham gia BVMT,
thich ting trong diéu kién khi hiu thay d6i, thai d¢ hanh
vi ting xU than thién v6i moi truong chua dat nhu mong
muén. G cic trudng phd thong, chua hinh thanh mén
hoc riéng, chua c6 tai liéu gidng day riéng, do d6 chua
dugc chu trong va ddu tu moét cach ddy du vé co s vat
chat, dao tao gido vién chuyén sau. Viéc 16ng ghép mot so
ndi dung mon hoc chua mang tinh logic, tham chi qua tai,
do do viéc day va hoc khé dat hiéu qua nhu mong mudn.
Vi véy, can nghién ctiu phuong thtic va noi dung trién
khai gido duc v€ thich ting v6i BDKH d6i véi tiing bac hoc
phu hop 1a vin dé rat can thiét va cip thiét.

2.2. Phdt huy vai tro cua gido duc trong thich iing
voi BDKH 6 Viét Nam

Cong tac thich ting v6i BDKH la hoat dong lau dai va
phtic tap can c6 su phoi hgp ctia nhiéu cip, nhiéu nganh,
nhiéu linh vuc. Hién nay, mdt trong nhiing hoat dong
thich ting véi BDKH dugc danh gid cao 1a cong tac tuyén
truyén, gido duc, gitp phd bién kién thiic thong qua cac
chién dich thong tin, gido duc tii nhiéu kénh khac nhau tu
do6 dan dén viéc thay d6i hanh vi. Trude day, nhiing hoat
dong nay it dugc chu y dén va it dugc uu tién, tuy nhién
tam quan trong va tinh hi¢u qua ctia chiing cang tang, do
do, can c6 su hgp tac, phdi hgp va dau tu cho cong tac
gido duc gan lién vdi thich Ging v6i BDKH.

Gido duc thich ting vé6i BDKH hién nay khong chilam
cho moi ngudi hiéu 16 su can thiét ma quan trong hon la
nang dan y thtic va ky nang ting phé véi nhiing van dé do
BDKH gay ra. Diéu nay doi hoi qua trinh lau dai bat dau
tl tudi 4u tho, ti gia dinh dén nha trudng va xa hoi. Thay
c0 gido co vai tro hét stic quan trong, la doi ngi c6 trach
nhiém tryc tiép trong trién khai dén hoc sinh, sinh vién
trong cac diéu kién cu thé ctia tling viing mién. Hoc sinh,
sinh vién la nhan t6 co ban, la doi ngi tuyén truyén vién
tich cuc nhét, nang dong nhit lan téa trong xa hdi, nhiing
kién thtic cac em hoc dugc tii gh€ nha trudng sé dan hinh
thanh trong tu duy, chuyén bién thanh hanh dong néu
dugc cham lo, b6i dudng, dong vién ding cach, nhiing
hanh dong ctia cac em sé c6 tinh lan toa, khich 1é gia dinh,
cong dong xung quanh va toan xa hi thay ddi nhan thuc,
thay ddi hanh vi, cach ting xt cia con ngudi déi véi xa
hoi, moi trudng va BDKH. Day la luc lugng cht luc trong
thuic hién va duy tri cac hoat dong trong xa hoi. Vi vay,
viéc dau tu vao hé thong gido duc quéc dan trong chién
lugc thich ting véi BDKH 1a mot giai phap chién lugc lau
dai nhung mang lai hiéu qua kinh té, xa hdi va c6 tinh bén
viing cao. Céc nha gido duc khing dinh: Tu cach ctia mot
con nguidi, cach ting xu doi véi xa hoi va mai truong dugc
hinh thanh mét cach co ban trong nhiing nam thang trén



ghé nha truong va trong van dé thich ting v6i BDKH thi
con ngudi la yéu té quyét dinh nhat.

Gido duc thich tng véi BDKH phai dugc thuc hién
thudng xuyén, phu hgp véi tiing lda tudi, tiing cap hoc.
Trong diéu kién hién nay, can gido duc thich tng BDKH
bang nhiéu hinh thiic, n6i dung khéc nhau, dugc t3 chiic
l6ng vao cac mon hoc trong chuong trinh chinh khoéa va
cac hoat ddng ngoai khoa, thuong xuyén t6 chic, tao diéu
kién cho hoc sinh van dung cac kién thtic, ky nang da hoc.

D6i véi gido duc mam non, do déc thu Iita tudi nén chi
can cho cac em nhiing nhén thtc ban dau vé cudc song
xung quanh, méi truong xung quanh tti d6 khoi goi tinh
yéu thién nhién, cé y thiic nhic nhé moi ngudi, gop phan
hinh thanh théi quen, ky nang song than thién véi moi
trudng. Can quan tam codng tac boi dudng gido vién mam
non vé tdm quan trong cla viéc gido duc tré BVMT la
v0 cung can thiét, vi khi gido vién nhén thiic va hiéu biét
sau sic vé nhiém vu tii d6 sé quan tdm di sau gido duc tré
BVMT. Bén canh d6 cin xay dung moi trudng gido duc
than thién véi moi truong, dau tu co s¢ vat chat an toan
va than thién moi trudng, tao diéu kién cho tré gan gii véi
thién nhién, thong qua cac hoat dong hang ngay tré dugc
cting ¢4 lai kién thiic, hinh thanh nhiing né nép, théi quen
tao co s& cho viéc hinh thanh nhén cich t6t dep. Cong
tac gido duc can phoi hgp nhip nhang gitia nha truong va
phu huynbh, gitia hoc va hanh ciing tré tham gia BVMT va
1a nhiing tdm guong cho tré.

Doi véi gido duc pho thong, nén tich hgp vao cdc mon
hoc chinh khéa nhu bia ly,Vat ly, Cong nghé, Sinh hoc,
Lich sti, Gido duc cong dan... day la giai phap htiu hiéu
dé thay d6i nhén thiic va hanh vi ctia hoc sinh, huéng thé
hé tré trd thanh “céng dan toan cau”, nd luc hanh dong
dé thich tng v6i BDKH. Céc ndi dung 6 lién quan dén
thich ting v6i BDKH can dugc lién két v6i chuong trinh
chinh khéa va ngoai khoa, viéc khai thac cac noi dung
dugc tién hanh bing nhiéu phuong phap khac nhau nhu
thuyét trinh véi su tham gia tich cuc ctia ngudi hoc; thao
ludn, tranh luan, dong vai, du an... Tuy nhién, can chu y
tinh logic ctia ndi dung va khong lam qua tai lugng kién
thiic cho hoc sinh, c6 thé két hgp véi cac gio sinh hoat
dudi ¢, cong tac Doan, Doéi... Bén canh dé, nha truong
can phdi hgp véi cong dong trong gido duc thich ting véi
BDKH nham tao tac dong 16n hon, tao moi trudng hoc
tap cho hoc sinh viia hoc viia hanh, ren luyén ky nang
song, lam viéc, tii d6 gido duc thai do, hanh vi, ting xt
chuiin muc phu hop v6i méi trudng tu nhién [6]. Tang
cudng ngudn luc vé co s vat chat ti cac ban nganh, ddy
manh xa hoi hoa d€ xiy dung moi trudng hoc tap than
thién v6i mdi trudng; can 6 chiic nghién ctiu, thiét ké mo
hinh mo6 phong cac tham hoa thién nhién do BDKH gay
ra, xay dung thi diém 16p hoc ki€u mau, 16p hoc phong
chong thién tai & khu vuc ddc thu.

Déi véi gido duc dai hoc, cao déng, day 1a lia tudi
tich laty nhiéu kién thtc, ky ning va chuén bi budc ra

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

xa hoi, do do, can hé thong hoéa kién thic, c6 thé thuc
hién cac mon hoc chuyén sau, day sé la luc lugng nang
dong, tich cuc dong gop thuc té cho xa hoi. Can tang
cudng cong tac gido duc nang cao nhén thic cho moéi
sinh vién vé vai tro, traich nhiém cua ban than, chuyén
bién thanh hanh dong cu thé, tao cho minh thdi quen
van héa trong viéc ting xti v6i moi truong, dong thoi,
tuyén truyén ngudi than cung ban beé chung tay thich
ung v6i BDKH. Bén canh do, phai c6 sy quan tdm sat
sao hon cuia cac cdp dén cong tac nay, trién khai thém
nhiéu hoat dong tuyén truyén kién thic vé thich ting
BDKH, thiét l4p cac chinh sich ho trg, khen thudng
doi véi sinh vién c6 sang tao trong viéc thich ting véi
BDKH, dac biét 1a t6 chiic cac dién dan giao luu thiét
thuc d€ dong dao sinh vién va ngudi dan cling tham
gia, hiéu biét chung tay thich ting véi BDKH & Viét
Nam va trén thé giéi.

Dai véi nha gido, can tap trung t6 chiic boi dudng vé
thich ung véi BDKH cho gido vién diing 16p, dam bao
ndi dung, phuong phap dugc phd bién dén tling gido
vién giang day cac ndi dung c6 lién quan. Cac truong
dai hoc cdn mé& rong dao tao chuyén nganh vé BbKH
va thich tng v6i BDKH. Bén canh d6, can quan tdm
diéu chinh ché d¢ luong, thudng hop ly dé gitp gido
vién chuyén tam vao cdng tac giang day, dau tu nghién
ctiu chuyén mon, dong thaoi co ché do khen thudng hop
ly doi véi gido vién c6 thanh tich t6t trong viéc gido duc
thich ting v6i BDKH va tham gia t6t, phat dong tot cac
phong trao vé thich ting v6i BDKH trong truong hoc.

Cén d6i méi hinh thic va phuong phap giang day
kich thich su hiing tht, cht dong ctia nguoi hoc. Diéu
quan trong 13 can d6i méi phuong phéap va hinh thuc
t6 chiic gido duc, phat huy vai tro sang tao tich cuc cua
gido vién, bén canh dd, khong nén chi han ché trong
bai hoc khoé cling ma can ting cudng ciac hoat dong
ngoai khoa. Phuong phap nay rat hiéu qua dé giai quyét
kho khéan vé quy thoi gian hoc tdp ctia hoc sinh, sinh
vién. Gido duc ngoai khda c6 uu diém sinh dong, gan
lién thuc té, viia cung cip kién thic, ky nang viia cé
tac dung rén luyén nhan thtc, thai do. Cac hoat dong
ngoai khoa rat da dang, tuy vao lia tudi, diéu kién vung
mién cé thé lya chon ndi dung, phuong phép t6 chtic
phu hgp. Vi muc tiéu gido duc vé thich ting véi BDKH
c6 thé tién hanh nhiéu hoat dong ngoai khéa nhu da
ngoai, du an vé BVMT, cac cau lac bo yéu mai truong,
cac hoi thi, tro choi, thé duc thé thao...

Téang cuong cong tac phoi hgp gitia nha truong va
dia phuong. TG chtic hoc tép, tuyén truyén cho d6i ngi
can bo, gido vién trong nha trudng, can bd xa phuong,
cac t6 chiic doan thé vé vai tro cia BVMT, gido duc vé
BDKH; trong do, xdc dinh r6 nhiing ndi dung trong
tam can tuyén truyén; phan giao nhiém vu tuyén truyén
cho nha truong, chinh quyén dia phuong, doan thé tai
dia ban c6 truong hoc.
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¢ Moi truong

Viéc bién soan tai liéu giang day vé BDKH phu hgp
cho tting doi tugng la yéu cau rat can thiét va cip thiét.
B0 gido duc va Dao tao can ti€p tuc dau tu bién soan tai
liéu giang day cho gido vién, tai liéu tham khao cho hoc
sinh. D6i véi gido duc phé thong tiép tuc nghién ciu tich
hgp vao cac mon hoc nhu Dia li, Vat li, Sinh hoc, Hoéa
hoc, Gido duc cong dan... mét cach logic, cAn nghién ctiu
thay ddi cach ddnh gia mon hoc bao gém ca kién thic, ky
nang va thai d9. Déi véi cao ding, dai hoc nén c6 mon hoc
riéng, tai liéu riéng, gitp sinh vién hé théng kién thtic, di
vao nghién ctiu chuyén sau. Can dau tu xay dung website
vé gido duc thich ting véi BDKH phuc vu cho gido duc;
xay dung thu vién bai giang dién ttt vé phong chong thién
tai, thich ting véi BDKH cho cac cip hoc. Véi nguon tai
liéu phong phu, thuong xuyén dugc cap nhat sé 1a diéu
kién thuan lgi cho cong tac ting cudng gido duc vé thich
ung v6i BDKH.

Ngoai ra can chu trong cong tac nghién ctiu khoa hoc
va hgp tac qudc té€ vé thich ting véi BDKH, thong qua cac
du 4n hop téc clia nudc ngoai d€ hoc hoi kinh nghiém,
phuong phép gido duc ctia cac nudc va tranh tht nguén
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ADAPTATION

ABSTRACT

educate their awareness, attitude and actions.

PROMOTING THE ROLE OF EDUCATION IN CLIMATE CHANGE

According to a recent International Panel on Climate Change report, Vietnam is one of the countries
most affected by climate change. These negative effects include sea level rise, salinity intrusion and weather
extremes like flood, drought, typhoon, etc. These will exert on the country’s social development and economy
including agriculture, aquaculture, road infrastructure, etc. So people need to be more awareness and enrich
their knowledge about the change in climate and adapting with climate change. The article mention promoting
education about climate change adaptation in school, along other sollutions, it would be a strategic solution to

Key words: Vietnam, climate change, education, adaptation, school.
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KET QUA NGHIEN CUU KHOA HOC ‘T;E
VA UNG DUNG CONG NGHE

NGHIEN CUU ANH HUGNG CUA BIEN D01 KHi HAU DEN
SU PHAT TRIEN THUC VAT PHU DU TAI HO TAY

Nguyén Tram Anh !
Trinh Thi Thanh *
Poan Huong Mai *

TOM TAT

Nghién ctiu st dung chudi s6 liéu vé dién bién thanh phén thuc vat phtt du (TVPD) tt nam 1996 - 2018
va thong s6 pH tli ndm 2011 - 2020 nham phén tich tdc ddng ctia bién d6i khi hau (BDKH) d6i véi dién bién
thanh phan TVPD, moi lién hé gitia hién trang thanh phan TVPD va chat lugng nudc. Két qua phan tich cho
thdy, cac chi/loai tdo c6 kha nang chiu dung moi trudng 6 nhiém xuét hién nhiéu hon, vi khuén Lam dang la
loai chiém uu thé trong quin xa TVPD. Nhiét d6 thuc ddy tdo phat trién manh, lam cho pH tang dan, la diéu
kién thuén lgi thic d4y vi khudn Lam phat trién. Pong thai, khi tao chét, lai 1a ngudn hitu co giy 6 nhiém
hé. Thong qua co ché nay, BDKH (nhiét d¢ ting va ning néng kéo dai) sé gop phan thay d6i thanh phén loai
TVPD véi cac chi va loai tdo chiu 6 nhiém sé xudt hién nhiéu hon, thic ddy vi khuin Lam chiém uu thé trong

quéan xa TVPD.
Tu khoa: Ho Tay, Thuc vt phu du, BDKH.

Nhan bai: 23/2/2021; Svia chiia: 10/3/2021; Duyét dang: 17/3/2021.

1. bat vin dé

Ho6 Tay c6 vai tro quan trong trong doi song kinh
té - x4 hoi ctia Ha Noi va dugc TS chiic Moi trudng HO
quoc té (ILEC) xép vao Danh sach cac ho cin bao ton
trén thé gidi dac biét vé DDSH [9]. Hién nay, H6 Tay
dang chiu ap luc 16n do qua trinh d6 thi hoéa cling nhu
BDKH. Theo nghién ctiu trudc[1], BDKH trong do
nhiét do tang c6 thé lam cho chit lugng nuéc H6 Tay
suy giam theo huéng gia tang phu dudng, ham lugng
0xy hoa tan giam manh, 6 nhiém htiu co gia ting.
Nhiéu nghién ctiu trén thé giéi cho thdy, khi chét lugng
nudc thay doi sé dan t6i nhiing anh huéng PDSH theo
hudng lam thay d6i thanh phén va s6 lugng cac loai
sinh vat [12].

Vi vdy, nghién ctiu sé tdp trung vao tic dong cua
BDKH doi v6i thanh phan TVPD tai H6 Tay, la nhém
sinh vat quan trong & H6 Téay va da cé nhiéu nghién
ctiu vé thanh phan loai v6i muc tiéu nhu sau: (i) Banh
gia dién bién hién trang thanh phan TVPD tai H6 Tay;
(ii) Danh gia va du bao tac dong cia BDKH tdi sy phat
trién TVPD tai H6 Tay.

"Trung tdm Nghién citu Méi trudng va Cong dong
2 Hoi Bdo v¢ Thién nhién va Moi trudng Viét Nam

Béng 1. Vi tri ldy mau

TT | Mo ta vi tri Toa do
1 | Congcai (Cong vién N 21°0421”, E 105°
nudc H6 Tay) 497247
Gitia ho trén N 21°04’9”, E 105°49°10”
Céng Xuan La N 21°03’38”, E
105°48’33”
4 | Cong Trich Sai (phudng | N 21°02°47”, E
Budi) 105°48°55”
5 | Cong D6 (Thuy Khé) N 21°02’37”, E
105°50°33”
6 | Céng Tric Bach N 21°02°37”, E
105°50’32”
Gitita h6 duéi N 21°03’6”, E 105°50°11”
Khéch san Sheraton N 21°03°25”, E 105°49°27
Quéng An (gan Phua Tay | N 21°03’3”, E 105°48’5”
Ho)

* Khoa Sinh hoc, Trudng Dai hoc Khoa hoc Ty nhién, DPai hoc Quéc gia Ha Noi
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HMéi truong

2. Doi tugng nghién ciu va phuong phap

nghién ciu
2.1. Doi tugng nghién ciiu

Do6i tugng nghién ctiu: H6 Tay va hé vi tao Ho Tay:

Ho6 Tay nam & phia Tay ctia TP. Ha No¢i, vé6i dién
tich ty nhién nam 2012 la 527,517 ha (Ban quan ly
Ho Tay, Ha N¢i), dung tich khoang 9 triéu m’ do sau
16n nhét 1a 3,5m. H6 ¢6 toa do dia ly 21°04° vi d Bac,
105°50’ kinh d¢ Dong

2.2. Phuiong phap nghién ciiu

Phuiong phdp phdn tich mau tdo
Tién hanh thu mau TVPD (tdo) tai 9 dia diém (Bang
1). Phén tich Chlorophyll - a theo phuong phap cta
Lorenzen (1967). Mau dugc loc qua gidy loc GF/C véi
kich thuéc 16 45um, sau d6 chiét bang aceton 96%.

Ddnh gid miic do 6 nhiém ho theo chi s6 sinh hoc
[11]

St dung phuong phép Palmer (1969) d€ danh gia
muc d6 6 nhiém ctia nudc ho dua vao sy xuit hién cta
mot s6 chi, hodc loai tdo dién hinh. Khung danh gia
theo Palmer (1969) vé cic chi, lodi tdo chiu 6 nhiém
nhu sau:

- Chi/ loai tao diém 0 - 10: chi/loai tdo khong chiu
6 nhiém

- Chi/ loai tdo diém 11 - 15: chi/loai chiu 6 nhiém
trung binh.

- Chi/ loai tao diém 16 - 20: chi/lodi tdo c6 thé 6
nhiém & mic do cao.

- Chi/loai tdo trén 21 diém: chi/loai tdo chic chin
chiu 6 nhiém & muc d6 cao

Phuong phap ddnh gia tuong quan: Panh gia moi
quan h¢ gitia 2 dai lugng nhiét do nudc mat (x) va ham
lugng Chlorophyll-a (y) theo hé s6 tuong quan va kiém
dinh d0 tin cay ctia h¢ s6 tuong quan theo Pham Tién
Diing (2006) [4].

Phuong phap danh gia tic dong BDKH: Danh gia
tac dong ctia BDKH d6i v6i thanh phan TVPD dugc
thuc hién theo phuong phéap dinh tinh, trong d6 cong
cu chinh la ma tran danh gia. Phuong phap va cong cu
theo Tai liéu huéng dan danh gia tic dong cia BbDKH
va xac dinh cac gidi phap thich ting ctia Vién Khi tugng
Thuy van BDKH (2011) [6].

Phuiong phdp hoi ciu tai liéu: Téng hgp, duc rat va
ké thuia, 4p dung kinh nghiém trén thé gidi va trong
nudc dugc thuc hién trudc d6 vé nghién ctiu HST HO
Téy, dua trén cac s6 liéu thu cdp nhu s6 liéu vé thanh
phan cac loai TVPD dugc thu thip ti nhiing nghién
cuiu thyc hién tti ndm 1996 - 2018.
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3. Két qua nghién cuu.
3.1. Dién bién thanh phdn TVPD tai Ho Tay
Téng hop cac két qua nghién ctu tii ndm 1996 -
2018 vé s6 lugng loai TVPD dugc trinh bay & Bang 2
(2,3,5,7,8].

Bang 2. Tdng hgp dién bién thanh phan TVPD tii nim
1996 - 2018

Nganh tao 1996 | 2002 | 2007 | 2009 | 2011 | 2018
Tao silic - 12 18 12 13 21 33
Bacillariophyta

Tao luc - 73 71 20 21 19 22
Chlorophyta

Vi khudn 19 12 12 21 15 23
Lam -

Cyanobacteria

Tao mat - 7 7 8 10 14 18
Euglenophyta

Tao giap - 4 4 0 0 3 -
Pyrropphyta

Tdng cong 115 | 112 | 52 | 65 | 72 | 96

Sau hon 20 nim da dang loai TVPD thay d6i nhu
sau: Nganh tdo Silic ting tii 12 1én 33 loai, trong khi dé,
nganh tdo Luc gidm dang ké ti 73 xudng 22 loai. Thanh
phén loai cia nganh tdo Mat va vi khudn Lam cling
tang tuong ting ti 7 lén 18 loai va 19 1én 23 loai.

3.2. Ddnh gida méi lién quan giiia phdn bé tdo vdi
diéu kién sinh thdi

Két qua vé tan sudt xudt hién cac chi tdo c6 kha nang
chiu 6 nhiém tai H6 T4y dugc trinh bay & Bang 3.

Két qua Bang 3 cho thay, so v6i nam 2011, vao ndm
2018, s6 lugng loai trong mot chi tdo dugc danh gia
c6 kha ning chiu dung v6i moi trudng 6 nhiém ting.
Nhiéu loai tdo trong cac chi tdo dugc danh gia co
muc chiu dung cao nhét d6i v6i moéi trudng 6 nhiém
déu xuét hién nhiéu hon trong nam 2018 d6 la cac
chi Nitzschia, Navicula, Chlorella, Euglena. Dac biét,
loai tdo Chlorella vulgaris dugc ddnh gia la mot trong
nhiing loai tdo c6 muc chiu dung mai trudng 6 nhiém
cao nhét da xudt hién vao nam 2018. Pong thoi, nhiéu
chi Microcystis thu¢c nganh vi khuin Lam c6 thé gay
hién tugng bung phat tdo va gay doc cho nudc ciing
xudt hién nhi€u hon trong nam 2018. Nhu vay, cac chi
tdo c6 kha ning chiu dung moi trudng 6 nhiém xuét
hién nhiéu hon

Xem xét mat do t€ bao sé cho thay loai chiém uu thé
trong quan xa TVPD. Dua trén két qua mot s6 nghién
ctiu thyc hién tit ndm 1960 - 2018 vé mat do t€ bao cua
quéin xa TVPD tai H6 T4y dé danh gia dién bién mat do
TVPD, tit d6 danh gia dién bién loai c6 mat do chiém
uu thé. Két qua trinh bay 6 Bang 4.



KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Bang 3. Tan suit xudt hién cic chi tdo c6 kha niang chiu 6 nhiém tai Ho6 Tay

Nganh Chi Dbiém danh gia S0 loai xudt hién
2011 2018

Tdo silic - Nitzschia 98 3 6

Bacillariophyta Cymbella 24 2 3
Fragilaria 33 - 3
Synedra 58 2 3
Achnanthes 19 - 2
Navicula 92 3 4
Melorisa 51 4 4
Tdng s 14 25

Tao luc - Chlorophyta | Pediastrum 35 3 2
Coelastrum 24 1 2
Scenedesmus 112 4 4
Ankistrodesmus 57 1 2
Actinastrum 24 1 1
Chlorella 112 - 1
Oocystis 28 - 2
Chodatella ;
Tdng s6 10 15

Vi khudn Lam Microcystis 49 1 4

-Cynobacteria Oscillatoria 161 3 3
Spirulina 25 2 3
Euglena 172 8 10
Phacus 57 2 4
Tong s6 16 24

Tdng cdng 40 64

Bang 4. Dién bién mat d¢ thuc vat néi ¢ HO Tay

Thoi gian 1960 - 1970 1997 2012 2018

Mat do té bao | 3 - 200 triéu tb /1 | 600.000 - 10.600.000 tb/1 98.400.000 -104.780.000 tb/1 | 122.700 -153.700 tb/1

Ghi cha Vi khuidn Lam | Vi khudn Lam chi chiém | Vi khudn Lam c6 mat d6 rdt | Vi khudn Lam chiém

chiém 60 - 90% | 40,3% v€ s6 lugng; 16n chiém t6i 60% tong s6 | trén 90%; tdo luc chiém
mat do Tdo Silic lai chiém uu thé, | TVPD 5% va cdc nhém khac co
dat 65,5% vé khoi lugng mat d¢ khong déang ké

Két qua phén tich vé tuong quan gitia nhiét d nudc
Ho6 Téy va ham lugng Chla cho thdy, hé s6 tuong quan
gitia nhiét do va ham lugng Chl.a la r*=0.9451 & mtic y

Két qua cho thay, mat do TVPD tai H6 Téy bién dong
khalén phu thudc vao mua trong ndm. Tuy nhién, méat do
ctia vi khuén Lam tang dan, vao ndm 1997, vi khuin Lam

chi chiém 40,3%, dén nim 2012, chiém 60% va dén 2018
chiém 90%. Diéu nay cho thay, hién vi khudn Lam dang
1a loai uvu thé ctia quan xa TVPD tai H6 Tay. Dong thoi,
trong thanh phén vi khuén Lam c6 nhiéu chi c6 thé gay
bung n6 nhu cc chi Microcystis, Anabaene.
3.3. Tdc dong ciia BDKH dén sy phdt triéen TVPD
a. Nhan dién moi quan hé giita nhi¢t do va ham

lugng Chlorophyll a

Ham lugng Chlorophyll-a (Chl.a) dugc coi la chi thi
cho mat d¢ tdo, gia tri Chl.a cang cao chiing to6 sinh khoi
cuia tdo cang 16n.

nghia 0,05. Theo két qua nay (0,9 <r<1) cho thdy, hai dai
lugng c6 moi quan hé rat chit ché.

Nhu vy, c6 thé thdy, nhiét d6 c6 anh hudng rét ro rét
1én sinh khéi TVPD, lam tang cudng sinh kho6i cia TVPD
tai ho, nhung lai lam tang 6 nhiém hiiu co khi tdo chuyén
sang pha suy vong.

b. Anh huiéng ciia BDKH dén sy phdt trién vi khudn
Lam 6 HO Tady

Khi h4u néng lén va pH thay ddi theo hudng axit
héa, hodc kiém hda la nhiing vin dé€ dugc quan tam, lam
thay d6i HST nudc ngot. Tao Luc véi cac chi Closterium,
Cosmarium... dugc coi la mot loai dédc trung cta ao ho
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A Hinh 1. M6i quan hé giiia nhiét d6 va ham luigng Chl.a

n6i chung trong diéu kién dinh dudng 6n dinh va khong
6 nhiém. Tuy nhién, khi c6 sy thay ddi nhiét o va moi
trudng séng, thanh phan tdo bién ddi nhanh chéng. Theo
Jingwen Yang, su canh tranh gitia vi khudn Lam va tao
Luc d3 anh hudng dén dién thé ctia TVPD quyét dinh loai
nao chiém uu thé trong quin xa TVPD [13].

Dbé danh gia su canh tranh gitia tio Luc va vikhudn Lam
trong cac diéu kién moi trudng thay ddi, mot nghién ctiu
thuc nghiém da dugc thuc hién véi Microcystis aeruginosa
va Scenedesmus Obquus ¢ nhiét d¢ tii 15 - 35°C vakhoang
pH tii 5 - 9. Két qua cho thdy, Scenedesmus Obquus canh
tranh cao hon & 15°C. O nhiét d6 20 - 30°C, quén thé cua
Scenedesmus va Microcystis déu bi tic ché bai sy hién dién
ctia nhau. Trong giai doan ban dau, Scenedesmus Obquus
da thong tri canh tranh, nhung cu6i cung da bi thay thé
bdi M. aeruginosa. Microcystis giti 1gi thé canh tranh &
35°C. Trong khi Scenedesmus vugt qua Microcystis &
diéu kién axit (pH < 6) thi cac diéu kién trung tinh va kiém
yéu (pH 7 - 9) da ho trg viéc thay thé sy thong tri canh
tranh tli Scenedesmus thanh Microcystis. Nghién ctiu cho
thdy, su dm lén ctia khi hiu c6 thé ddy nhanh qua trinh ké
thita tii tdo Luc sang vi khudn Lam cting v6i sy nd hoa ctia
vi khuén Lam. Pong thoi, qua trinh kiém hoa nude khién
Microcystis cang trd thanh mot déi tht canh tranh manh
hon 14n 4t tdo Luc [13].

Ngoai ra, nhiéu nghién ctiu khac cling chi ra khi nhiét
d¢ trong khoang 20°C sé tao ra su canh tranh dang ké gitia
vi khuén Lam véi cac loai tdo Luc va tdo bam, nhung khi
nhiét do trén 25°C thi sé thuc ddy truc tiép sy sinh trudng
ctia vi khudn Lam so véi cac loai tdo khac. Pong thoi, vi
khuén Lam sé tré nén vu thé trong tp hop cacloai TVPD
trong moi trudng phu dudng, dac biét la cac giai doan 4m
nhit trong ndm [10].

Cac nghién ctiu trén da ly giai qua trinh chuyén déi uu
thé ctia vi khudn Lam & H6 Tay.

Theo két qua trén Hinh 2, pH cta H6 Tay kha cao

A Hinh 2. D6 thi dién bién thong s6 pH ctia nudc HO Tdy giai
doan 2010 - 2020

(I6n hon 7) lién tuc trong 10 ndm va c6 xu huéng tang 1én
trong thoi gian 2016 - 2020. pH cao 1a hé qua ctia viéc tao
phét trién manh do qua trinh quang hgp manh mé ctia tdo
da tiéu thu mot ligng dang ké CO, khién cho can bing
CO, trong nud6c chuyén dich vé phia tao ra ion CO, * lam
tang pH ctia nudc. pH ting cao lai la diéu kién thuén lgi
thac day vi khuén Lam phat trién, ddc biét 1a cac chi gay
doc. Két hop véi diéu kién nhiét do cao, nhat 1a trong cac
giai doan nang néng kéo dai, day la diéu kién thuan lgi dé
vi khudn Lam véi cac chi nhu Microcystis phat trién.

Nhu vay, qua trinh ma BDKH (nhiét d¢ ting) da lam
vi khuén Lam phat trién va chiém uu thé trong quin thé
TVPD 6 Ho6 Tay nhu sau:

(i) Nhiét do két hop véi nong do CO, cao truc tiép thic
ddy sinh trudng cta téo.

(i) Sinh khoi TVPD tang lén, lam cho pH ting dan do
qua trinh quang hgp tdo st dung nhiéu CO, dan dén dich
chuyén can bang pH trong nudc theo hudng kiém hda.
pH tang cao la diéu kién thuan lgi thic d4y vi khuén Lam
phat trién, dac biét la cac chi gdy doc va hién tugng bling
phat tao.

¢. Dy bdo tdc dong cia BDKH dén sy phdt trién
TVPD va vi khudn Lam

banh gia va du bao tac dong BDKH (nhiét do, cuc
doan thoi tiét) dén su phat trién TVPD dugc trinh bay &
Bang 5.

4. Kétluan

Thii nhdt, thanh phan loai TVPD & H6 Tay da c6 su
thay d6i dang ké nganh tdo Silic tang lén, tdo Luc giam di,
vi khuén Lam tang lén; cac loai chiu 6 nhiém xudt hién
nhiéu hon.

Thii hai, nhiét do thuc déy tdo phat trién manh lam
cho pH ting dan. pH tang cao lai 1a diéu kién thuan lgi
thuc ddy vi khuén Lam phat trién, ddc biét 1a cac chi gay

Bang 5. Panh gia va dv bdo anh hudng cia BDKH dén sy phat trién TVPD

Nhiing tac dong chinh
cua BDKH

Panh gia tic dong cha
BDKH d4i v6i TVPD

Nhiing ruai ro va thiét
hai c6 théxayra

Du bao

Nhiét d6 ting, cac hién
tugng thoi tiét cuc doan,
ning nong ky luc kéo dai
hon

Tao phét trién manh

O nhiém gia ting
pH tidng

Thay d6i thanh phan loai TVPD: Cac loai
chiu 6 nhiém cao, cdc chi tdo gay doc va
néd hoa xuét hién nhiéu hon.

Vi khuén Lam phét trién manh va ngay
cang chiém uu thé trong quén xa TVPD.
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doc va hién tugng bung phat tdo. Vi khuin Lam dang dan
trd thanh loai c6 mat do chiém uu thé trong hé TVPD &
Ho Tay.
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PHYTOPLANKTON IN HO TAY

ABSTRACT

RESEARCH ON THE IMPACT OF CLIMATE CHANGE ON THE

Vietnam Association for Conservation of Nature and Environment

Nguyen Tram Anh
Centre for environment and community research
Trinh Thi Thanh

Doan Huong Mai
Faculty of Biology, VNU University of Sciences

Using a series of data on changes in phytoplankton components from 1996 to 2018, a series of data on some
water quality parameters (pH) from 2010 to 2020 to analyze the impacts of climate change on phytoplankton
portion and the relationship between current phytoplankton composition and water quality parameters. The
analysis results show that the genera/ species of algae that can tolerate environmental pollution appear more,
Cyanobacteria is the dominant species in the phytoplankton community. Temperature promotes algae bloom,
making pH increase gradually, create a favorable condition to promote the growth of Cyanobacteria. At the
same time, when algae die, it is an organic source that pollutes the lake. Through this mechanism, climate
change (increased temperature and extreme heat) will contribute to changing phytoplankton composition
with more tolerant algae genus and promoting Cyanobacteria to be dominant in phytoplankton communities.

Key words: Ho Tay, Phytoplantonk, Climate change.
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DE XUAT B0 TIEU CHi PHAT TRIEN MO HINH NGAN NGUA,
GIAM THIEU VA XU LY CHAT THAI PHU HGP V@I CAC DIEU KIEN
TU NHIEN DAC THU TAI VUNG NONG THON DONG BANG SONG

CUU LONG

Tran Thi Hiéu !, Dong Thi Thu Huyén > Lé Qudc Vi

Nguyén Thi Phuong Théao !, Tran Trung Kién !
Nguyén Hong Anh Thu !, Nguyén Viét Thang '

TOM TAT

Theo tinh chét cua dét, nudc va loai hinh canh téc thi d6ng bang song Ctiu Long (PBSCL) dugc chia thanh
3 vung dic trung: médn, ngot va pheén. Viéc duy tri va phat trién sinh ké cho ngu6i dan nong thon, dic biét la
ngudi dan trong khu vuc c¢6 diéu kién ty nhién khé khan (khu vyc dit nhiém man, nhiém phén va kho han)
trong bdi canh chiu tdc ddng ctia bién d6i khi hau (BDKH) la thach thic 16n cho Viét Nam ndi chung va khu
vuc DBSCL néi riéng. Thong qua viéc danh gid cdc mo hinh ngan nguia, gidm thiéu va xu ly chat thai gin véi
cac hoat dong sinh ké hién hitu ctia nguoi ddn nong thon BDBSCL, dong thoi xac dinh cac van dé can quan tam,
nghién ctu da dé xudt bo tiéu chi phat trién moé hinh ngin ngua, gidm thiéu va xd ly chit thai phu hgp véi
cac diéu kién ty nhién dic thu ctia ving PBSCL cho ngudi dan nong thon. Bo tiéu chi gom 22 tiéu chi cu thé
va chia thanh 5 nhém tiéu chi: Sinh ké; Mo6i truong; Sinh thai; Kinh té; Bén viing. B tiéu chi sé dinh hudéng
va xac dinh cac mo hinh ngéan ngtia, gidm thiéu va xt ly chat thai nhdm duy tri va phat trién bén viing sinh
ké theo hudng sinh thai cho ngudi dan nong thon tai cac khu vuc c6 diéu kién dac biét kho khén tai PBSCL.

Tu khéa: M6 hinh, ngdan ngiia, gidm thiéu va xii ly, tiéu chi, khu vuc ddc thi, néng thon DBSCL.

Nhan bai: 17/1/2021; Svia chiia: 28/2/2021; Duyét dang: 10/3/2021

1. Dat vin dé

Sinh ké ctia ngudi dan viung noéng thon ludn la
nhiém vy quan trong trong qua trinh phat trién kinh té
- xa hoi (KT-XH), la m¢t trong nhiing muc tiéu trong
cac chinh sach an sinh xa hoi cia quoc gia. Cling véi
cac chinh sich giam nghéo, phét trién sinh ké cho lao
dong vung nong thon la viéc lam can thiét, gép phan
tao co hoi cho ngudi lao dong phat huy tét vai tro va
nd luc tao ra cac gia tri sin phdm lao dong, dap ting
cho nhu cau cuc s6ng. Vung ndng thon véi nguon luc
lao dong doéi dao, cd vai tré quan trong trong qua trinh
phat trién kinh té nong nghiép. Tuy nhién qua trinh
phat trién san xudt cong nghiép hién dai, kinh té€ va hoi
nhap, luc lugng lao ddng ndng thon cd xu hudng giam.
Bén canh d¢6, lao dong nong thon con ton tai nhiéu kho
khén trong qua trinh phat trién sinh ké, do gi6i han vé
trinh do chuyén mon va ky nang lao dong, han ché kha

ndng ti€p can ting dung khoa hoc ky thuat vao san xuit.
Hién nay, phat trién cdc mo hinh sinh ké cho lao dong
vung nong thon da dugc nhiéu qudc gia trén thé gisi
trién khai véi cac hoat dong, ciing nhu chinh sach thiét
lap nham gitp cho ngudi lao dong viing nong thon
phat huy néng luc lao dong, tao co hoi tim kiém ngudn
thu nhép, thong qua viéc phat trién cic ngudn luc tao
thém sinh ké [1].

DBSCL la viing dat ngép nudc 16n nhat Viét Nam
v6i tinh da dang sinh cao, s6 lugng va s6 loai dong thuic
vat phong phu. Hé sinh thai ving PBSCL dugc danh gia
la nhay cam véi cac bién dong thai tiét, ciing nhu chat
lugng ngudn nudc [2]. PBSCL la viing canh tac néng
nghiép, nudi trong thiy san l6n nhat Viét Nam. Ving
c6 dac diém thty van rat phtic tap v6i cac hién tugng la
lut vao gitia va cudi mua mua, thi€u nuéc nghiém trong
vao mua kho. Chét lugng nudc bi chi phoi manh béi su
xam nh4p mdn va anh huéng ctia pheén.

'Vién Moi trudng va Tai nguyén, Dai hoc quéc gia TP. H6 Chi Minh

?Dai hoc Cong nghé Pong Nai
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Phan ving sinh thai cta Viét Nam rit da dang, tuy
theo cach tiép cdn ma c6 thé chia theo nhiéu cach khac
nhau. V€ tinh chat cta céc loai dit, nudce va loai hinh
canh tac c6 thé chia PBSCL thanh 3 vung 16n: Ving
mdn, ngot va phen. Dién tich cic vung thay ddi theo
mua, ddc biét muia kho thi dién tich ving mén 16n hon
cac mua khac, ngoai ra con anh hudng boi hé thong
thuy lgi nhu dé bao, hé thong thoat nudc... Nghién ctiu
cta tac gia Lé Huy Ba [3] chia DBSCL thanh 9 vung
sinh thai theo muc dich nuoi trong thuy san. Tac gia
Nguyén Hiéu Trung va cdng su [4] da x4y dung ban
do sinh thai nong nghiép PBSCL va cling chia PBSCL
thanh 9 nhém. Nghién ctiu vé phan vung sinh thai
ciing da dugc trién khai & cac cdp quy mé nho hon nhu
cap tinh hodc huyén. Nghién ctiu ctia Lé Hong Viét va
cong su [5] da phan vung sinh thai déi véi dat phén
nhiém mén cta tinh Hiu Giang, chia thanh 7 kiéu
sinh ké nong nghiép chinh. Tuong tu, nghién ctiu cua
Nguyén Thi My Linh va cong su [6] da phéan vung sinh
thai néng nghiép tinh Séc Tring thanh 3 vung sinh
thai: Vung man quanh ndm, ving méan theo mua va
vung ngot quanh ndm. Mot nghién ctiu khéc cua tac gia
Lé Vian Khoa va cong su [8] vé€ phan viing nong nghiép
cho cac huyén ven bién Bén Tre gém c6 3 viing: Viung
nudéc ngot, viing nudc 1¢ va man.

Viét Nam da cé nhiéu nghién ctiu lién quan dén cac
tiéu chi phat trién mo hinh bén viing nhu tiéu chi va chi
s6 danh gia kha ning phat trién theo hudng khu cong
nghiép sinh thai [9], b chi tiéu phat trién bén viing vé
cac linh vuc kinh t€, xa hdi va moi truong cac tinh Tay
Nguyén [10]. Tao sinh ké bén viing cho ngudi dan la
ndi dung “then choét” ctia Chuong trinh muc tiéu quoc
gia xay dung nong thon méi véi 4 nhom va 19 tiéu chi
theo Quyét dinh s6 1980/QD-TTg ngay 17/10/2016 cua
Th tuéng Chinh phu ban hanh bg tiéu chi quoc gia vé
xa néng thon mdi giai doan tii ndm 2016 - 2020. Tuy
vay, viéc thuc hién Chuong trinh van con han ché, da
s6 dia phuong con khoé khan trong huy déong nguon
luc d€ thuc hién. Viéc duy tri, nang cao chat lugng cac
tiéu chi 6 xa da dat chudn nong thon méi thiéu tinh
bén viing, bd mat nong thén nhiéu noi chua that sy
“méi”, cac tiéu chi tao sinh ké bén viing, cic mo6 hinh
phat trién san xudt, nang cao thu nhép cho nguasi dan
gin Vi tai co cdu nganh nong nghiép chua dugc quan
tam dung muc... Nhom tac gia [8] da xay dung bo tiéu
chi phét trién mo hinh san xuit cong nong nghiép theo
hudng sinh thai khép kin cho nganh san xuit thach dua
tho & DBSCL v6i 4 nhom va 18 tiéu chi giap viéc xac
dinh mo hinh cho nganh mang lai hiéu qua cao trong
BVMT, duy tri sinh ké.

Tu tong quan cic nghién ctu co thé thdy, van chua
c6 bo tiéu chi cho viéc xac dinh cac moé hinh ngén ngtia,
giam thiéu va xu ly chat thai phi hgp véi cac diéu kién
tu nhién dac thl ctia viing mén, ngot va phén cho nguei

KET QUA NGHIEN CUU KHOA HOC ‘T;E
VA UNG DUNG CONG NGHE

dan nong thon DBSCL, gitp ngudi dan duy tri va phat
trién sinh ké bén viing. Do do, viéc dé xuat bo tiéu chi
phat trién mo hinh ngén ngtia, gidm thiéu va xt ly chit
thai phtt hgp véi cac diéu kién tu nhién dac thu BPBSCL
1a can thiét trong giai doan hién nay.

2. Phuong phap nghién ctu

Céc phuong phap chu yéu st dung trong qua trinh
thuc hién nghién ctiu bao gom:

- Phuong phép téng quan tai liéu: Téng quan chon
loc cac nghién ctiu va ngudn tai liéu lién quan dén van
dé nghién ctiu.

- Phuong phap téng hgp, thong ké, phan tich hé
théng: Phan tich danh gid tinh hinh phat trién mé hinh
sinh ké, ngan ngtia va xd ly 6 nhiém theo huéng sinh
thai, nhiing thanh céng, han ché, kho khan.

- Phuong phap diéu tra, khao sat thuc dia: Thiét ké
2 mau phiéu khdo sat (1 mau cho ngudi dan va 1 mau
cho can bo dia phuong) két hgp quay phim, chup hinh,
phong van truc tiép.

- Phuong phap chuyén gia: Phong van, 14y y kién cac
chuyén gia, can bo quan ly dia phuong. Gom 2 nhom:

o Nhém chuyén gia trong linh vic moi trudng: Cac
nha nghién ctiu dang cong tac tai cac Vién nghién ctiu,
Trudng dai hoc tai TP. H6 Chi Minh va PBSCL

e Nhom can b¢ quan ly dia phuong: Cac can by dang
cdng tac tai cac dia phuong & PBSCL (cip xa/phuong,
huyén/thi, tinh/thanh pho) trong linh vuc tai nguyén
moi trudng, nong nghiép nong thon.

Cac budc xay dung b tiéu chi nhu trong Hinh 1.

A Hinh 1. Cdc buéc xdy dung bo tiéu chi phdt trién mo hinh
ngan ngtia, gidm thiéu va xi Iy chdt thdi phii hgp vdi cdc diéu
kién ty nhién ddc thu PBSCL

3. Két qua nghién ctu

3.1.Ddnh gid cdc han ché ciia moé hinh hién hitu
Sau khi thu thép, tong hop tai liéu, khao sat thuc té
cac mo hinh ngan nguia, gidm thiéu va xt ly chat thai tu
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cac hoat dong sinh ké ma nguadi dan nong thon cac khu
viic c6 diéu kién tu nhién ddc thu (mén, ngot va phén)
&6 DBSCL dang trién khai, gdp mot s6 han ché sau:

- V& kinh té: Thu nhép ctia ngu6i dan khu vic nong
thon, ddc biét 1a viing c6 diéu kién ty nhién khoé khan
thudng khong cao, cac cong viéc theo thoi vu khong co
ngudn thu 6n dinh, dong thaéi con chiu sy chi phéi ctia
thi truong nén viéc tai dau tu vao cac hoat dong sinh
ké gap rat nhiéu kho khan. Bén canh do, chi phi dau tu
cho cac hang muc, cong trinh xt ly 6 nhiém vugt kha
ndng cua ngudi dan, chua ké dén chi phi van hanh, bao
dudng cac cong trinh xt ly.

- Vé diéu kién ty nhién: Hoat dong sinh ké, cling
nhu cdc cong trinh, giai phap xt ly chat thai chiu su
chi phoi, tac dong tlii nguén nudc va moi truong dat
trong khu vuc. Cu thé nhu cong trinh biogas xu ly chét
thai chan nuoi vao muia han mdn, nguén nudc vé sinh
chuong trai bi nhiém mén giy anh hudng dén hiéu qua
xt ly ctia h¢ thong biogas.

- V€ ky thudt: Cac mo hinh, giai phap xt ly chét thai
hién nay dang ap dung chua mang tinh chit xt ly, chi
tap trung theo hudng thu gom d€ tao thém ngudn thu.
bién hinh nhu phéan chudng (bo, heo...) chi thu gom,
phoi kho d€ ban truc tiép, ma chua qua cong doan xu
ly; hay ca chét tai cac ao nudi dugc gom ban cho cac
thuong lai thu mua vé lam thtic dn cho gia stc... Chua
c6 hudng dan cu thé vé cac mo hinh, giai phap xt ly 6
nhiém doéi véi tling nhém sinh ké. Cac cong nghé, ky
thuat xu ly 6 nhiém c6 quy trinh van hanh phtc tap,
doi hoi trinh do chuyén mén cao, ngusi dan kho tiép
can.

- Vé sinh ké: Sinh ké phu thudc nhiéu vao diéu kién
tu nhién, moi trudng va chiu sy tac dong manh cta
BDKH, khong duy tri dugc sinh ké bén viing do nhiéu
yéu té tac dong, tii d6 dan dén cac cong trinh xti ly cling
khé van hanh lién tuc, bi gian doan va c6 thé bo khong
van hanh.

- Vé két cdu co sé ha tdng: Quy hoach ha taing nong
thon, ddc biét la cac khu vuc viing sau, vung xa chua
dugc hoan thién. Ngudi dan van chuyén trang thiét bi,
nguyén vat liéu gap nhiéu khoé khan, kha nang thong
thuong yéu kém.

- Vé nhdn thiic: Nguoi dan & cac khu vuc kho khan
it c6 diéu kién tiép cin véi cac chuong trinh gido duc,
trinh do hoc van thdp, y thic BVMT con thip. Bén
canh do, nhiing tic dong dén moi trudng tii hoat dong
hang ngay khong r6 nén ngudi dan c6 tam ly chu quan,
khong chu dong trong cong tac ngan ngtia va xt ly 6
nhiém.

- Vé tiéu chudn méi truong: Cac quy dinh vé BVMT,
tiéu chudn, quy chuidn mai trudng chua cu thé cho cac
nhom déi tugng la cac ho dan nong thén véi cac loai
hinh sinh ké mang déc trung theo viing sinh théi khac
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nhau. Chi c¢6 nhiing co sé kinh doanh quy mé 16n méi
chiu su quan ly vé mat moi trudng bdi co quan quan ly
nha nudc, con cac ho dan thi cht yéu la do y thiic va su
van dong clia can bd quan ly tai dia phuong, chua bét
budc va khong c6 quy dinh cu thé.

- V& chinh sdch: Cac co ché, chinh sach hé trg ngudi
dan trong cong tac phat trién sinh ké va trién khai cac
mod hinh xt ly 6 nhiém moi trudng con han ché, ngudi
dan kho tiép can dugc ngudn tai chinh hé trg. Nguon
kinh phi thuc hién cac mé hinh c6 han ché, dan trai,
thiéu tap trung va chua da manh d€ kich thich phat
trién mo hinh véi quy mo 16n, tap trung, cong nghiép.
Nhiéu mo hinh san xudt, kinh doanh n6ng nghiép hiéu
qua nhung kho6 nhéan rong do chua c6 co ché ho trg, cac
doanh nghiép...

Trong nhiing han ché trén thi nhém rao can vé kinh
té va ky thuat anh hudng dén viéc phat trién cic mo
hinh ngan ngtia, gidm thiéu va xu ly chat thai cho nguoi
dan nong thon khu vuc c6 diéu kién kho khan (nhiém
mdn, phén), ciing nhu anh huéng dén viéc duy tri sinh
ké. Do vay, phat trién mo6 hinh ngan ngiia, gidam thiéu
va xt ly chat thai theo hudng duy tri, phat trién bén
viing sinh ké cho ngudi dan nong thon khu vuc dac thu
DBSCL, can phai c6 md hinh mang tinh sinh thai véi
nhiing ky thuat xt ly don gian, hiéu qua, chi phi dau tu
va van hanh hop ly, phu hgp véi cac diéu kién tu nhién,
kinh t€ va diéu kién ti€p nhén ctia ngudi dan.

3.2. Cdc vin dé luu y khi dé xudt bj tiéu chi

a. Cdc vdn dé lién quan dén mo hinh phdt trién
bén viing

Dbanh gia tinh bén viing cia mo hinh can dam bao
cac van dé sau:

Tinh bén viing vé moi truong: Clng gidng nhu su
phat trién ctia sinh vat, su phat trién xa hoi phai giai
dugc bai todn do moi trudng dat ra. Trong bat ki
phuong an quy hoach phat trién theo huéng bén viing
cling déu phai tinh toan ky cac tic dong qua lai gitia
con ngudi va thién nhién sao cho sy phat trién KT-XH
khong lam suy thodi hodc hity diét mdi trudng, bao ton
tai nguyén, ngan chan 6 nhiém.

Tinh bén viing vé kinh té: Theo quan diém ctia truong
phai phét trién bén viing, thi nguén luc kinh t€ ctia mot
xa hoi tly thudc vao kha ning giai quyét van dé gia tri
thing du béng cach st dung gia tri thing du dé trao d6i
va bu dap nhiing thiét hai do su phat trién kinh té€ don
thudn gay ra. Gia tri thing du c6 thé dugc tao ra bang
cach ning cao nang sudt, d6i mai cong nghé.

Tinh bén viing vé xd hoi: Su phat trién kinh t€ phai
di doi véi phat trién xa hoi, nghia la nang cao va cai
thién chat lugng cudc song cho tit ca moi ngudi. b
cing chinh 13 sy phat trién tu sinh do chinh xa hoi chu
dong thuc hién, chi khong phai 1a mdt sy phat trién
ngoai sinh, song nho hoan toan vao ngudn luc ti bén



ngoai, mudn vay phai giam doéi ngheo, thudng xuyén
x4y dung thé ché t6t va béo ton di sdn van hoa dan tdc.
b. Cdc vdn dé lién quan dén cdc gidi phdp ky thudt
Khi lya chon cac gidi phap ap dung trong mo hinh
ngan nguia, giam thi€u va xt Iy chét thai cho ngusi dan
ndng thon can luu y lya chon cac giai phap theo hudng
sinh thai, xoay vong khép kin cic dong vét chat - ning
lugng, bao gom cac giai phap ky thuat:
(1) Céc gidi phdp ngan ngiia va gidm thiéu 6 nhiém tai
nguon
(2) Cac gidi phap sii dung nang lugng hiéu qua
(3) Cdc gidi phdp phdp tdi ché, tdi sii dung, siia chiia
(4) Cdc gidi phdp tdi sinh, phuc hoi, tdi ché
(5) Cdc gidi phdp ky thudt sinh thdi
(6) Cdc gidi phdp xii ly cudi duidng ong
c. Cdc vdn dé lién quan dén mé hinh gan véi cdc diéu
kién ty nhién ddc thu
Bat ki mé hinh nao khi trién khai cho nguoi d4n nong
thon tai cac vung sinh thai dac thu & PBSCL ciing can luu
y cac van dé:
(1) Su tuong thich vé diéu kién sinh thdi ty nhién ciia
cdc viing ddc thu.
(2) Su tuong thich vé kinh té.
(3) Sy tuiong thich vé thé ché.
(4) Su tuong thich vé vin hda - xa hji
(5) Sui tuong thich khi hdu.
3.3. Co'sd dé xudt bo tiéu chi
a. Co sély luan
M6 hinh ngan nglia, gidm thiéu va xu ly chat thai
pht hop véi cac diéu kién ty nhién dac thu tai vung
nong thon DBSCL la mo hinh ap dung cac giai phap ky
thuit mang tinh sinh thdi nhdm xoay vong, khép kin
cac dong vat chét va nang lugng, tan dung diéu kién tu
nhién san c¢6 hudng t6i phat trién bén viing. M6 hinh
can dam bao cac yéu to sau:
- Cdc vdn dé vé sinh ké: M6 hinh dam bao gitp duy tri
sinh k& hién hiiu, phat trién thém sinh ké b6 sung phtt hgp
v6i dinh huéng phat trién ctia dia phuong va nam trong

KET QUA NGHIEN CUU KHOA HOC ‘T;E
VA UNG DUNG CONG NGHE

kha néng ti€p can clia nguoi dan nong thon.

- Cdc vdn dé vé moi trudng: Cac ngudn chat thai phai
dugc thu gom va xt ly theo tu tudng “chat thai la tai
nguyén” nham dam bao cac yéu cdu vé BVMT hién hanh.

- Cdc vdn dé vé sinh thdi: Cac giai phap ctia mo hinh
phai tan dung dugc diéu kién tu nhién dic thu cta khu
vic trong van dé xu ly chat thai va phat trién sinh ké.

- Bén viing vé cong nghé: Lua chon cong nghé pht hgp
v6i nang luc va diéu kién ctia nguoi dan va dugc cong
dong chip nhan.

- Bén viing vé méi truong: Dam bao dép tng cic yéu
cau vé BVMT ctia phap luat hién hanh.

- Bén viing vé kinh té: Dam bao dap ting moi chi phi,
dac biét 1a chi phi dau tu, van hanh va quan ly mo6 hinh
cting nhu hiéu qua kinh t€ tit m6 hinh mang lai.

- Bén viing vé xd héi: M6 hinh c6 su tham gia ctia cong
dong va dugc cong dong chdp nhéan.

b. Cd sé phdp ly

Cac tiéu chi d€ phat trién mo hinh ngén ngtia, giam
thiéu va xti ly chét thai phtt hgp véi cac diéu kién tu nhién
dac thu tai ving nong thon DBSCL dugc dé xuat dya trén
0 8@ cac van ban phap ly hién hanh gébm Luat BVMT, cac
Quyét dinh lién quan dén Cong udc khung ctia Lién hgp
quéc vé BDKH, muc tiéu quoc gia ting phé véi BDKH,
Chién lugc qudc gia vé€ BVMT, chién lugc va ké hoach
hanh dong qudc qua vé ting trudng xanh. ..

c. Co s6 thuic tién

Dua trén thuc trang tinh hinh céc chi tiéu vé kinh té,
moi truong va ddc trung sinh thai ctia cac ving dac trung
(man, phen) 6 DBSCL va nhiing chi tiéu dat dugc vé kinh
t€, BVMT, sinh thai clia caic m6 hinh da dugc nghién ctiu,
thuic hién trong thai gian qua.

3.4. Dé xudt b tiéu chi

Trén co s& cac phan tich trén, nghién ctiu dé xuat bo
tiéu chi d€ phat trién mo hinh ngan nguia, gidm thiéu va
xu ly chat thai phtt hgp véi diéu kién tu nhién dic thu
(ving mdn, phén) cho ngudi dan néong thon & DBSCL
nhu Bang 1.

Bang 1. Tong hgp b tiéu chi phat trién moé hinh ngian ngiia, giam thiéu va xi ly chit thai phiu hgp véi diéu kién ty nhién

dac thu tai nong thon PBSCL

Nhom tiéu chi

Tiéu chi

Nhoém tiéu chi | 1. Sinh ké dugc duy tri lau dai

vésinhké |2, Sinh ké d4p ting nhu cdu thj trudng

3. Céc loai hinh sinh ké thudc quy hoach phat trién KT - XH cta dia phuong

4. Cac loai hinh sinh ké phut hgp véi ngudi dan dia phuong (lao dong, gidi tinh, trinh d9,...)

5. Khuyén khich méi h dan 6 tii 2 sinh k€ trg 1én, trong dé 1 sinh ké chinh, con lai la céc sinh k€ ho trg

. Sinh ké thu¢c dién dugc chinh sdch ho trg, uu déi vé tai chinh, ky thuit,...

. Sinh ké ¢¢ tinh rti ro thip

6
7. Céc loai sinh ké dugc tap hudn, chuyén giao vé€ quy trinh, cong nghé va ky thuit dp dung
8

Chuyén dé |, thang 3 nédm 2021

109



¢ Moi truong

Nhém tiéu chi

9. Céc dong thai phai dugc thu gom, xt ly ddm bao cac yéu cdu vé BVMT hién hanh

vé moi trudng

10. Ap dung c4c bién phdp ngin nglia va gidm thiéu tai nguén, kj thuat sinh thdi, tai sinh, phuc hoéi, ning
lugng tai tao, xoay vong, khép kin cac dong vat chit, ning lugng, khong st dung hoa chit

11 Tao canh quan, mdi trudng s6ng xanh — sach - dep

12. Tan dung ngudn tai nguyén chét thai dé tao thanh cac san phim c6 gia tri

gidi phap cai tao moi truong dat

13. Lya chon céc gidi phép lién quan d€ khac phuc vin dé thiéu nudc, nudc bi nhiém mén, phén va céc

Nhom tiéu chi

14. Pht hgp véi di€u kién didc thu clia tliing viing

vé sinh thai
ké

15. T4n dung diéu kién ty nhién, dic trung sinh thdi ctia khu vyc d€ phat huy hiéu qua ctia mé hinh sinh

dang, ciu tric ctia tai nguyén

16. Ap dung céc quy trinh, kj thuat theo hudng tu nhién, thuan thién, han ché tac dong lam thay déi hinh

17. Thich ting dugc véi cac diéu kién BDKH

Nhom tiéu chi

18. Chi phi du tu va vin hanh cdc hang muc phuc vy sinh ké, xti ly mdi truong thip

vé kinh té€

19. Giam chi phi, ting thu nhap cho ngudi dan

20. Thoi gian hoan von nhanh (duéi 1 ndm)

Nhom tiéu chi

21. Ngudi dan va dia phuong tiép cin, chip nhin mo hinh dé dang

vé bén viing

22. Cac quy trinh, ki thudt van hanh don gidn

3.5. Ap dung bé tiéu chi ddnh gid mé hinh
M5 hinh ngan ngua, gidm thiéu va xt ly chét thai
phu hgp véi diéu kién tu nhién dac thu cho ngudi
dan nong thén & khu vic nhiém phén tai PBSCL nhu
Hinh 1.

A Hinh 1. S0 d6 mo hinh ngdn ngiia, gidm thiéu va xi Iy chdt
thdi cho ngudi ddn néng thén khu viic nhiém phén 6 DBSCL

M6 hinh gom 7 thanh phéan chinh: N: Nha, V: Vuion
canh tic, rudng, ray, A: Ao, muong, C: Chudng nuoi gia
sUc, gia cam, B: Hé thong biogas, X: Khu nudi triin, G phan,
T: Cum bé lang, loc nudc thai va ao sinh hoc.

o N: Dong vai tro trung tdm cta mo hinh, la noi 6,
quan ly tat ca cac hoat dong ctia md hinh va la noi chiu anh
hudng truc tiép bdi cac két qua ctia mo hinh.

« C: Chuong nudi la mét trong nhiing hoat dong sinh
ké ctia ngudi dan. Chat thai ti chudng trai dugc dan qua
mang tach phan. Tai ddy moét phan phén lan trong nuéc
thai dugc giti lai d€ cho qua khu G phan compost. Phan
nudc thai sé dugc dan vao bé biogas. Khi sinh hoc thu hoi
tti biogas dugc dung cho cac hoat dong cin nhiét nhu nidu
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an, thap sang... Nudc sau biogas dugc dan qua bé ling, loc
nudc thai véi vat liéu loc Ia biochar dugc lam i rac vudn.
Nudc thai sau khi qua bélang loc dugc dan qua ao sinh hoc
dé tiép tuc xti ly cac thanh phan 6 nhiém con lai. Phan tuoi
dugc thu gom mot phan dung d€ G phan, moét phin dung
dé nudi trin qué.

« B: Biogas dong vai tro nhu m¢t hang muc xt ly chat
thai chdn nuoi, vita giup thu hoi khi sinh hoc gitp giam
chi phi nhién liéu dun nau cho hé dan, giam tai lugng cac
chat 6 nhiém ra moi trudng. Bun cin tu hé thong biogas
dugc thu gom dung lam nguyén liéu @ phan compost va
nudi trun qué. Nudc théi sau biogas da qua xti ly dung dé
nang pH nudc nhiém phen trong cac ao, muong trii nudc
tudi cay.

o A: Ao ciing 13 mot loai hinh sinh ké nong thon dé
nudi thity san. Ao c6 vai tro la cong trinh xt ly nudc thai
(XLNT) (dang dat ngap nudc, ao tuy nghi) d€ giam chi phi
dau tu va van hanh hé théng XLNT. Ngoai ra ao con c6
vai tro trii nudc thai sau xti ly va cung cap nudc tudi cho
Vudn, trong ao sé b sung mot s6 thuic vat thity sinh c6 kha
néang hép thu phén nhu rong, béo, ¢ nang... Sau mot thoi
gian song trong moi trudng nudc phen, cac loai thyc vat
nay s€ hap thu ham lugng pheén, sau d6 dugc dem lén 11 géc
cay 6 vuon dé€ giti &m cho dat. Mot s6 loai thuc vat c6 kha
nang xu ly nudc thai dong thoi c6 thé dung lam thic an
cho vét nuo6i nhu sau mudng, rau nhut... ciing dugc trong
trong ao. Thuy san trong ao dugc dung lam nguyén liéu u
dam ca.

« V: La mot trong nhiing hoat dong sinh ké ctia nguidi
dan, vuon dong vai tro tao ngudn thu nhép, dong thoi la
noi cung cip nguyén liéu (sinh khéi thuc vat) d€ san xudt
biochar. Lo san xuit biochar 1a moét loai hinh sinh ké bg
sung, ho trg cho sinh ké hién hiiu. San phidm biochar (than
sinh hoc) dugc dung lam vat liéu loc dé xti ly nudc thai



hodc dung dé€ cai tao dat phen dé trong cay. Bén canh do
Vuon 1a noi tiép nhin ngudn nudc thai sau x ly.

« X:la nhiing hang muc bé sung nham tao thém sinh ké
moi ho trg cho cac sinh ké hién hiiu ctia nguoi dan, gém:
khu @ phan compost, khu nuoéi trin qué, thiét bi 4 dam
¢4, 10 san xudt biochar. Nhiing san phdm tii cic hang muc
thudc thanh phan X nay gém via c6 thé stt dung cho chinh
cac thanh phan trong mo6 hinh gitp giam chi phi canh tac,
san xudt vuia la san phdm c6 thé thuong mai hoa d€ dem
lai lgi ich kinh té. Phian compost, phan trun dung dé cai
tao dét phen, bon cho cay trong, dam ca dung d€ phun xit
cho vuon trong cay, rau mau, trun qué dung dé b sung
vao thtic dn cho gia suc, gia cAm, thity san hodc c6 thé phat
trién thém sinh ké khic nhu nuoi éch, nuoi luon,...

o T: 1a mot t6 hgp gom cac hang muc méng tach phan,
bé biogas, bé lang loc, ao sinh hoc giup cho chit lugng
nudc thai ddu ra dat quy chudn hién hanh c6 thé tai st
dung cho nhiéu muc dich nhu tuéi cay, riia chuong.

Dbanh gia mo hinh so véi b tiéu chi phat trién mo hinh
ngin nguia, gidm thiéu va xu ly chat thai phu hop véi diéu
kién ty nhién ddc thu & tai nong thon DBSCL da dé xuat
dugc tong hgp nhu Bang 2.

4.KET LUAN

Nghién ctiu da danh gia dugc han ché ctia cac mo hinh
ngin nguia, giam thiéu va xu ly chat thai tit cac hoat dong

Bang 2. Panh gia mé hinh so v6i bo tiéu chi dé xuit

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

sinh ké hién hitu ma ngudi dan nong thon tai cac khu
vic ¢6 diéu kién tu nhién ddc thu (man, ngot va phen) &
DBSCL dang trién khai, thuc hién, dong théi nhan ra dugc
cac van dé can luu y (phat trién bén viing, gidi phap ky
thuit, diéu kién sinh thai ddc thu) khi lya chon mé hinh
ngin ngtia, giam thiéu va xu ly cht thai pht hgp vdéi cac
diéu kién ty nhién dac thu cho ngudi dan nong thon tai
DBSCL. Trén co s6 ly luan, phap ly va thuc tién, nghién
ctiu da dé xudt dugc bo tiéu chi d€ phét trién mo hinh
nay. B¢ tiéu chi gdm dugc chia thanh 05 nhom véi tong
cOng 22 tiéu chi cu thé (nhém tiéu chi vé sinh ké: 8 tiéu
chi, nhém tiéu chi vé moi trudng: 5 tiéu chi, nhom tiéu
chi vé sinh thdi: 4 tiéu chi, nhom tiéu chi vé€ kinh té: 3 tiéu
chi, nhém tiéu chi vé bén viing: 2 tiéu chi). B tiéu chi khi
dénh gia cho mo hinh dién hinh ¢ viing nhiém pheén cho
thdy hoan toan phu hgp. Day sé la co s& d€ phat trién cac
mo hinh gitp nguoi ddn nong thon tai cac khu vuic dac thu
DBSCL duy tri va phat trién bén viing sinh ké, ddm bao cac
yéu cau vé BVMT va st dung hop ly tai nguyén, cai thién
thu nhap cho ngudi dan.

Loi cam on: Nhom tac gia xin chén thanh gui 16i cam
on dén Bo Khoa hoc va Cong nghé da tai trg kinh phi thuc
hién nghién ctiu nay thong qua chuong trinh KC.08/16-
20 Chuong trinh nghién ctiu khoa hoc va cong nghé phuc
vu BVMT va phong tranh thién tai ma s6 KC.08.19/16-
20, hgp dong thuc hién dé tai s6 19/2018/HD-DT/CT-
KC.08/16-20.

Nhom | Tiéu Danh gia
tiéuchi | chi
Vésinh | 1. |Trong trot, chin nudila sinh ké truyén théng ctia ngusi ddn ndng thon ti 1au doi nay
ké 2. | San phdm trong trot, chin nuoi dugc tiéu thy hang ngay
3. | Trong trot, chin nudi la nhiing loai hinh sinh ké phu hgp véi ngudi dan néng thén
4. | Trong trot, chan nudi 14 loai hinh dugc khuyén khich 6 néng thon
5. | Ho c6 2 sinh ké trong trot va chin nuoéi ho trg cho nhau
6. | Trong trot va chdn nudi la cdc loai hinh sinh ké dugc h6 trg trong cic chuong trinh khuyén nong
7. | Dia phuong thudng xuyén t6 chiic tip huén, hoi thdo vé€ quy trinh, ky thuat cho ngudsi dan
8. | Céc sinh ké nay dugc ngudi dan duy tri 6n dinh lau doi
Vémoi | 9. |Tatcd ngudn thai déu dugc thu gom va xt ly bang cdc hang muyc, cong trinh ddm béo chit lugng ddu ra
trudng | 10. | Cai gidi phdp 4p dung gitp hinh thanh mé hinh sinh thai khép kin cac dong vt chét ning lugng
11. | Céc ngudn thai dugc thu gom xi ly, khong con xa biia bai, gitp cai thién vé my quan
12. | Thu héi khi sinh hoc phuc vu ndu an, thu gom phan d€ G phén, nudéi trun qué, rac vuon dung dé€ san
xudt than sinh hoc
13. | St dung phan hiiu co, phan trun qué, than sinh hoc d€ cii tao moi trudng dit
Vésinh | 14. | Cac gidi phdp dic trung cho viing phén
thai 15. | T4n dung hé théng ao, muong va hé thyc vat ban dia trong qua trinh xt ly nudc thai
16. | Khong lam thay d6i cdu truc, hinh théi tai nguyén dét va nude
17. | Khéng bi tac dong boi BDKH
Vékinh | 18. | Céc hang muc du tu véi chi phi thip ndm trong khé ning ctia ngudi dan, khong t6n chi phi vin hanh
té 19. | Gidm chi phi phin bon va nhién liéu, thém thu nhép tli cic sén phdm nhu triin qué, phin hiiu co...
20. | V6i chi phi ddu tu va vin hanh thap. Thaoi gian hoan von cia mo hinh dudi 1 nam
Vébén | 21. |Ngudidan da tiép nhan va van hanh mo6 hinh trong thoi gian dai. Dia phuong da t3 chiic tip huén,
viing huéng dan ngudi dan thyc hién
22. | Céc giai phap ky thuét don 1é trong mé hinh 13 nhiing giai phap truyén théng, ngudi dan da thuc hién
nhiéu trong thoi gian qua
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) Moi truong

Xin cadm on dén Dai hoc Quéc gia TP.HCM, Vién Moi

truong va Tai nguyén da ho trg, tao moi diéu kién thuan
lgi d€ chung t6i 6 thé hoan thanh nghién ctiu, xin cdm on

cac S, Ban, Nganh cac tinh PBSCL da ho trg va cung cip
s0 liéu, tao diéu kién khao sat thuc té€ dia phuongm
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PROPOSING THE CRITERIA DEVELOP MODELS FOR PREVENTION,
MINIMIZATION, AND WASTE TREATMENT WITH SPECIAL
NATURAL CONDITIONS IN THE RURAL OF MEKONG DELTA

Tran Thi Hieu', Pong Thi Thu Huyen? Le Quoc Vi!, Nguyen Thi Phuong Thao'
Tran Trung Kien', Nguyen Hong Anh Thu', Nguyen Viet Thang'

ABSTRACT

! Institute for Environment and Resources
? Dong Nai Technology University

According to the nature of soil, water and the type of cultivation, the Mekong Delta is divided into three
characteristic regions: salty, sweet and alum. The maintenance and development of livelihoods for rural people,
especially people in areas with difficult natural conditions such as salinity, alum and drought, ... in the context
of Climate change, sea level rise, environmental pollution, natural disasters, epidemics are challenges and many
difficulties for Vietnam in general and the Mekong Delta in particular. Through the assessment of models of waste
prevention, reduction and treatment associated with existing livelihood activities of rural people in the Mekong
Delta, at the same time identifying issues that need concern, research has proposed a set of criteria for developing
a model to prevent and minimize, and disposing of waste in accordance with the specific natural conditions of
the Mekong Delta for rural people. The criterion set consists of 22 specific criteria and divided into 05 groups: (1)
livelihood criteria group, (2) environmental criteria group, (3) ecological criterion group, (4) economic criteria
group and (5) sustainability criteria group. The set of criteria will orient and identify waste prevention, reduction
and treatment models to maintain and develop sustainably eco-oriented livelihoods for rural people in areas with
special conditions difficulties (saline and alum contaminated areas) in the Mekong Delta.

Key words: model, prevention, reducing and handling, criteria, specific areas, rural Mekong Delta.
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KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

NGHIEN CUU BE XUAT LONG GHEP BIEN DOI KHi HAU
VAO QUY HOACH, KE HOACH PHAT TRIEN KINH TE - XA HOI

CUA TiNH BiNH PHUGC

Lé Hoai Nam !

Nguyén Vi Luan ?

TOM TAT:

Kich ban bién ddi khi hdu (BDKH) cho tinh Binh Phuéc da x4y dung lan ddu vao nam 2012, dén nim
2020, kich ban tiép tuc dugc cap nhat trén co s¢ Kich ban BDKH va nudc bién dang cho Viét Nam, cong bo
nam 2016. Dua vao kich ban cép nhit mdéi, cac tac dong ciing nhu tén thuong dén déi tugng kinh té - xa hoi
(KT - XH) da dugc nhan dién theo 2 kich ban RCP 4.5 va RCP 8.5. Theo d4, KT - XH ca tinh Binh Phuéc
sé bi anh hudng 16n trong thai gian sap téi néu khong co gidi phap thich ting kip thoi. Do d6, diéu can thiét
ngay bay gid la phai xay dung va c6 16 trinh 16ng ghép BDKH vao quy hoach (QH), ké hoach (KH) phat trién
KT - XH. Trong nghién ctiu nay, nhom tac gia dé xudt cac nhém tiéu chi, budc 16ng ghép va danh gia viéc 16ng
ghép BDKH vao QH, KH phat trién KT - XH cua tinh. Tuy theo dac diém ctia dia phuong, cé thé phat trién
cac budc hodc thu hep cho phtt hgp nhim dam bao qua trinh 16ng ghép dugc thanh cong va trién khai hiéu
qua, gop phan giup dia phuong phat trién KT - XH mét cach bén viing.

Tu khéa: KT - XH ctia tinh Binh Phuéc, BDKH, ton thuong do BDKH.

Nhan bai: 15/3/2021; Stia chiia: 26/3/2021; Duyét dang: 29/3/2021

1. Pat vin dé

BDKH hién nay dang la mot trong nhiing hiém
hoa va thach thuc 16n d6i véi su nghiép phat trién bén
viing. Biéu hién chu yéu cia BDKH la sy néng 1én toan
cau, bang tan, sy bién dong that thuong ctia lugng mua
va hién tugng thai ti€t cuc doan (ENSO) nhu siéu bao,
la lut, han héan...

Binh Phudc tuy 1a mot tinh mién nui ctia ving Dong
Nam bd, von cé nhiéu dién tich rting tu nhién, nhung
trong nhiing ndm gan day cing da ghi nhin dugc cac
biéu hién ctia BDKH gay trugt 16, sut lin, x6i mon,
hoang hda dit, gia tang It quét, han han... lam thiét hai
t6i doi song kinh t€ cua dia phuong.

Nédm 2012, UBND tinh Binh Phuéc da phé duyét
K& hoach hanh dong ting pho véi BDKH giai doan
2012 - 2020 tai Quyét dinh s6 1485/QD-UBND ngay
26/7/2012. Noi dung ké hoach nay cho thdy, truéc nam
2060, BDKH trén dja ban tinh sé thé hién & vai tro
chinh ctia hién tugng ENSO gia ting cac tac dong théit
thuong v6i muic thiét hai kho luong, con sau nam 2060,
BDKH sé tr¢ thanh hién tugng phd bién trong nam,
tao nén mot ché do khi hdu méi khac thudng so véi cac

thoi ky qua kht, véi muc d6 khac nghiét cao va it thich
hgp cho su s6ng ndi chung.

Viét Nam da c¢6 Kich ban BDKH méi nhit dugc ban
hanh bsi Bo TN&MT vao nam 2016 v6i nhiing dién
bién vé thay ddi khi h4u, nhiét tri, khi hau cuc doan
mdi. Theo Kich ban méi dugc cap nhét c6 thé thiy
rdng, yéu t6 lugng mua cta tinh Binh Phuéc dugc du
bao tang nhiéu so véi cac tinh thanh khac trong pham
vi ca nudc. Tuy nhién, két qua trén dugc du doan cin
cti vao s6 liéu thong ké trén dién rong (150 tram quan
trac ctia ca nudc), dong thoi, sti dung cac moé hinh khi
héu toan cau va mo hinh khi hiu khu vuc chua duogc
hiéu chinh théng ké san phdm mo6 hinh phu hgp cho
tinh Binh Phudc nén két qua du bao chua phu hgp véi
tinh hinh thuc té ctia tinh cling nhu chua c6 nhiing dé
xudt can thiét d€ tinh c6 thé ting phd, thich tng véi
BDKH trong tuong lai.

Trong khuon khé Dé tai nghién ctiu cdp tinh “Danh
gia anh huong ctia BDKH dén bién dong dién tich va
co cdu st dung dat, tiém nang phat trién KT - XH, tiém
ndng khai thac cac loai tai nguyén khodng san trén dia
ban tinh Binh Phudéc”, thuc hién tit nam 2018 - 2020,
tinh da tién hanh cap nhat lai cac kich ban BDKH theo

! Trung tdm Quan trdc Moi trudng mién Nam, Tong cuc Moi trudng

2 Trung tdm Tu vdn va Ky thudt Moi truong, Trung tdm Tu vin va Cong nghé Moi trudng, Tong cuc Moi trudng
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) Moi truong

Kich ban BDKH cho Viét Nam, cap nhat méi vao ndm
2016. Song song véi do, Dé tai ciing da tién hanh mo
hinh héa, xac dinh bién dong va nhiing t6n thuong do
BDKH dén hoat dong phat trién KT - XH dén nam 2100.
Nhiing tac dong va tinh dé bi t6n thuong do BDKH dén
KT - XH la dang ghi nhan. Trong cong trinh nghién
cliu nay, tac gia trinh bay nhiing tac dong da dugc nhan
dién, trén co s& do, dé xuat giai phap long ghép BDKH
vao QH, KH phat trién KT - XH cua dia phuong trong
nhiing ndm t6i, nham thich tng v6i BDKH, dam bao
phat trién KT - XH mot cach bén viing.

2. Phuong phap nghién ctiu

Ra soat giai phap long ghép, thich ting v6i BDKH
la cd mot qua trinh, doi héi nghién ctu ti hién trang
cho dén nguyén nhan, ddc trung, giai phap. Trudc khi
thiét 1ap giai phap long ghép, tinh dé bi tén thuong va
nhiing tac dong chinh dén cac nganh, linh vyc ctia tinh
Binh Phuéc da dugc xac dinh. Do véy, ti nghién ctiu
dén giai phap phai di theo tting budc, dap ting véi cac
noéi dung nhu trong Hinh 1.

Dé€ thuc hién dugc cong tac nay, chung ta cin phai
c6 phuong phap va cach thtc thuc hién. Mot s6 phuong
phap chinh nhu sau:

A Hinh 1: So d6 phuong phdp tiép can trong nghién ciiu
Ve tdc dong va thich ting vdi BDKH (B6 NN&+PTNT, 2010)

2. 1. Phuong phdp xdy dung kich ban BDKH cho
tiing khu vyc ciia tinh Binh Phudc:

Phuong phép xay dung kich ban BDKH trén co s6
s6 liéu thuc do vé nhiét do, lugng mua tai 150 tram khi
tugng, thiy van, s6 liéu quan trac vé bao, cac dgt nang
néng, rét... st dung phuong phap héi quy tuyén tinh
dé xé4c dinh xu thé va muc d6 bién ddi clia cic bién khi
hiu trong qua kht.
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Phuong phap chi tiét hoa dong luc: Pugc st dung
dé tinh toan x4y dung kich ban BDKH cho tinh Binh
Phudc thong qua cac kich ban BDKH ctia Viét Nam da
dugc cong bo (phién ban nam 2016).

2.2. Phuong phdp ddnh gid miic d¢ ton thuong cdc
doi tugng do BDKH:

Phuong phédp xdy dung ban d6 tic dong va tén
thuong do BDKH: St dung cac md hinh két hop véi
cong nghé GIS d€ x4y dung ban d6 tic dong va ton
thuong do BDKH cho cic doi tugng, linh vic nghién
ctu.

2.3. Phuong phdp diéu tra xa hoéi hoc:

Phuong phdp nay nham thu thip thong tin, phan
héi cling nhu néng luc thich ting cta cong dong hodc
doi tugng bi danh hudng nhim ¢ moét sy chuén bi cho
viéc xac dinh cac giai phap thich tng pht hop.

2.4. Phuong phdp ké thiia:

Stt dung d€ ké thua, ap dung c6 chon loc kinh
nghiém cac nudc trén thé gisi vé anh hudng cia BDKH
dén bién dong dién tich va co cdu su dung dat, tiém
ndng phat trién KT - XH, tiém ning khai thac cac loai
khoang san trén dia ban tinh Binh Phudc véi bién do
thoi gian dua ra cac du bao dén nam 2100.

2.5. Phuong phdp nghién citu sii dung cdc truong
hgp tuong tu:

Phuong phap nay st dung s6 liéu ctia cic truong
hgp tuong tu & mot khu vuc khac d€ danh giac tac
dong ctia BDKH 1én doi tugng dang xem xét. Co 4 loai
nghién ctu tuong tu thuong dugc dung la: Su kién
lich st tuong tu; Xu hudng lich st tuong ty; Khu vuc
khi hau hién tai tuong tu va khu vuc khi hiu tuong lai
tuong tu.

2.6. Phuiong phap chuyén gia:

Phuong phap nay tdp hop y kién va danh gia cua cac
chuyén gia vé tac dong cua BDKH lén déi tugng dang
xem xét. Y kién va danh gia ctia cdc chuyén gia dugc tap
hop tli nguon tai liéu nghién ctiu, cac bao cao danh gia
hoac cudc hop chuyén gia.

3. Két qua va thao luan

3.1. Ddc diém ton thuong KT - XH tinh Binh
Phuéc do BDKH
Chi s6 t6n thuong (V) do BDKH dugc tinh bang
viéc cong chi s6 nhay cam cta KT - XH (S) (dén so,
dan cu, mét d¢ dan s6, lao dong, gidi tinh, dién tich san
xudt) va chi s6 phoi nhiém (E) (kha nang hiing chiu
tru6éc BDKH nhu taing mua, nhiét, han han, ngap 1a),
mtuc do tac dong dén cac thanh phan KT - XH (I). Két
qua tinh todn chi s6 tén thuong (V) d6i véi KT - XH
do BDKH trén dia ban tinh Binh Phudc thé hién trong
Bang 1.



O Bang 1 trinh bay chi s6 dé bi tén thuong (DBTT)
do BDKH tai tinh Binh Phuéc d6i véi KT - XH dugc
tinh todn cdu phan tu (E, S, I). Trong d6 c6 thé thay, cac
huyén, thanh, thi nhu Dong Xoai, Phudc Long, Binh
Long, Chon Thanh, Hén Quan, Bong Phu, Loc Ninh,
Phu Riéng, Bu Dang hiing chiu truéc BDKH thap (chi
s6 E tt 0.32 - 0.38), con huyén Bu Dép va Bu Gia Map
hiing chiu truéc BbDKH vua (E tu 0.41 - 0.43). Trong
khi d¢, tiém nang KT - XH c6 mtic nhay cam véi BDKH
thap, thap nhat la huyén Loc Ninh va Bu Gia Map, cac
huyén, thanh con lai ¢c6 mtic do nhay cam thap. Tuy
nhién, vi muc d¢ hiing chiu trudc thién tai caa huyén
Loc Ninh va Bu Gia Map la mc viia, két hgp kha nang
thich tng tuong d6i thdp, do vy, mic do tén thuong
la cao (trén 0.70).

Trong két qua tinh todn tinh dé bi tén thuong thi
TP. bong Xoai chiu mtic d ton thuong thip nht & tat
ca kich ban, tuy nhién, mtic d¢ tén thuong cling & mtic
vtia theo 5 thang danh gid, gia tri V 1a 0.56 - 0.58. Diéu
nay clng gidi thich rang vi mtic d¢ hing chiu (khoang
0.33) va nhay cam (khoang 0.21) truéc BDKH ctia TP.

KET QUA NGHIEN CUU KHOA HOC
VA UNG DUNG CONG NGHE

Dbong Xoai la thap, bén canh d6, thanh phé c6 kha nang
thich tng cao, do day la trung tdm hanh chinh, trinh
do6 dan tri cao, ty 1¢ gidi tinh can bang va kha ning hiéu
biét t6t, do véy, tinh ton thuong thdp nhit trong 11
huyén, thanh.

Bon huyén gom Bu Bép, Bu Gia Mép, Hén Quan va
Phu Riéng chiu tén thuong do BDKH cao nhét trong
cac huyén, thi, & mtic cao trong thang thii 4 (theo thang
danh gia), tai tat ca cac kich ban déu do, huyén Bu Gia
Map la phai cin trong nhét bdi mtc tén thuong da gan
thang cudi cung. Cac huyén nay phai nang cao kha
ndng thich ting thi méi giup giam tinh DBTT, it hiing
chiu trudc thién tai, KT - XH cin phdét trién médc du
muic nhay cam la rat thap.

Do vay kha nang thich ting la rdt quan trong trong
ung pho véi BDKH, béi tinh nhay cam c6 thap ma mic
do6 ung chiu cao, kha nédng thich tng thdp thi sé dan
dén miic d6 ton thuong trudc BDKH la cao va nguy
hai.

3.2. Ndng luc thich v#ing véi BDKH cnia tinh Binh
Phuidc

Bang 1: Bang chi s6 tdn thuong (V) do BDKH d6i v6i KT - XH tinh Binh Phudc

Huyén Chi Chi | V45- | V45- | V45- | V45- | V45- | V85- | V85- | V85- | V85- | V85-
thanh sOE s0S 2025 | 2030 | 2050 | 2070 | 2100 | 2025 | 2030 | 2050 | 2070 | 2100
Déng Xoai 0.33 0.21 0.56 0.57 0.56 0.58 0.57 0.57 0.57 0.57 0.58 0.58
Phuéc Long 0.37 0.24 0.69 0.71 0.70 0.73 0.72 0.66 0.68 0.72 0.73 0.73
Binh Long 0.37 0.24 0.69 0.67 0.67 0.67 0.68 0.68 0.66 0.67 0.67 0.67
Chon Thanh | 0.35 0.25 0.69 0.69 0.68 0.68 0.69 0.69 0.69 0.68 0.68 0.68
Hén Quan 0.37 0.25 0.74 0.72 0.72 0.71 0.73 0.74 0.72 0.72 0.71 0.71
Dong Phu 0.32 0.26 0.67 0.70 0.68 0.69 0.69 0.68 0.71 0.69 0.69 0.70
Loc Ninh 0.38 0.19 0.65 0.64 0.64 0.63 0.65 0.63 0.63 0.64 0.63 0.63
Phu Riéng 0.36 0.25 0.74 0.76 0.75 0.76 0.77 0.72 0.73 0.75 0.76 0.74
Bu Dang 0.36 0.21 0.67 0.67 0.66 0.68 0.67 0.67 0.66 0.68 0.68 0.69
Bu Dop 0.41 0.23 0.72 0.71 0.72 0.73 0.74 0.70 0.69 0.74 0.73 0.71
Bu Gia Map 0.43 0.17 0.76 0.76 0.75 0.76 0.76 0.72 0.73 0.77 0.76 0.74

A Hinh 2: Bdn do chi s6 ton thuong do BDKH tinh
Binh Phuéc - RCP4.5-2100

A Hinh 3: Bdn dé6 chi s6 ton thuong do BDKH tinh
Binh Phuéc - RCP8.5-2100
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¢ Méi trusng

Qua tién trinh tham van, ldy y kién cta cac cong
dong dan cu va mot s6 t6 chtic tai dai phuong vé nhin
thtic va nang lyc thich ting v6i BDKH trén dia ban tinh
Binh Phudc thay rang:

- V& biéu hién tic dong cia BDKH trén dia ban
tinh Binh Phudc, theo danh gid chung cua nhéan dén,
cac biéu hién sau l1a phd bién nhat: Mua nhiéu va bat
thuong hon; Nang néng hon; Chiu anh hudng cta ap
thap nhiét d6i nhiéu hon; Cac hién tugng thoi tiét bat
thuong (dong, sam, sét, mua da, 16c xody, suong mu...)
xay ra nhiéu.

- Vé giai phap thich ting v6i BDKH hién nay, das6 y
kién nhan dan déu tip trung vao cac giai phap phi cong
trinh, cac giai phap cong trinh it dugc kién nghi hon,
néu co thi chu yéu lién quan dén van dé st dung tiét
kiém dién nang, nudc va st dung cac thiét bi dién bao
dam vi khi khau trong noi 6 vao mua ndéng.

Qua y kién phong vén c6 thé thdy ring, nhan biét va
nang luc thich ting ctia ngudi dan, cac t6 chiic trén dia
ban tinh Binh Phudc con rat han ché, can dugc tang
cuong bang nhiéu bién phap khac nhau, trong do, viéc
long ghép BDKH vao QH, KH nganh va phat trién KT
- XH 1a rat c4n thiét trong giai doan hién nay.

3.3. Long ghép BDKH vao quy hoach, ké hoach sii
dung tai nguyén va phdt trién KT - XH ciia tinh Binh
Phuidc

- Budc 1: Long ghép noi dung budc T1 (sang loc)
cua quy trinh tich hgp BDKH vao QH, KH phat trién
KT - XH vao budc 1, buéc 2 ctia qua trinh x4y dung
QH, KH. N¢i dung ctia budc nay la cung véi viéc thu
thép s6 liéu, nghién ctiu cac yéu t6 tac dong dén sy phat
trién KT - XH tai dia phuong thi cdn phai dong thoi thu
thap ludn ca cac s6 liéu lién quan dén dién bién khi hau,
xac dinh kich ban BDKH c¢6 anh hudng ré nét va gan
nhat véi diéu kién cua dia phuong, tit d6 danh gia tac
dong tich cuc, tiéu cuc ctia BDKH dén QH, KH dang
dugc xdy dung.

- Buidc 2: Long ghép budc T2 ctia quy trinh tich hop
BDKH vao QH, KH phat trién KT - XH vao budc 3, budc
4 ctia quy trinh xay dung QH, KH. N¢i dung ctia budc nay
la x4c dinh dong thoi quan diém, muc tiéu phat trién tling
giai doan cu thé cta tinh Binh Phuéc v6i muc tiéu thich
ung v6i BDKH va dét ra cac chi tiéu thich ting lam co s&
cho viéc danh gia viéc thuc hién hoat dong ctia QH, KH
sau nay, tti d6 dua ra chinh stia phtt hgp hon. Dya trén cac
muc tiéu thich ting da dugc xac dinh, cin ct vao tiéu chi
lva chon da dugc xac dinh tu trudc, lua chon bién phap
thich ting trong pham vi QH, KH dugc x4y dung. Viéc
lua chon cac bién phap thich ting theo cach lap Hoi dong
chuyén gia danh gia bing cach cho diém d6i véi tling bién
phap thich ting, tling tiéu chi Iya chon. Hoi dong chuyén
gia c6 day da doi ngt nha khoa hoc trong linh vic phat
trién KT - XH va BDKH, céc nganh, linh vuc dai dién.
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- Budc 3: Long ghép budc T3 ctia quy trinh vao
budc 5 clia quy trinh xay dung QH, KH phat trién
KT - XH. Noi dung ctia budc nay la cac van dé BDKH
phai dugc thé hién trong ndi dung cua vin ban QH,
KH phat trién KT - XH dugc xay dung. Noi dung ting
pho v6i BDKH cén dugc thé hién ngay ti phin quan
diém phat trién va muc tiéu tdng quat. Cac bién phap
thich ting dugc lua chon ciing cin dugc thé hién trong
phan giai phap thuc hién QH, KH phat trién KT - XH
dugc xay dyng. Sau khi thong qua ké hoach phat trién
KT - XH phai dugc thong bao dén cac don vilién quan
trong tinh, cac huyén, thi xa, thanh pho va cac B¢ lién
quan... trong thoi han 45 ngay theo quy dinh dé€1ay y
kién gop y, chinh stia, hoan thién QH, KH.

- Budc 4 (Budc T4): Trién khai thuc hién QH, KH
phat trién KT - XH da dugc long ghép BDKH. Sau khi
QH, KH dugc phé duyét, ban hanh, UBND tinh Binh
Phudc sé cha dong t6 chiic phan cong thuc hién cac
noéi dung ctia QH, KH nham dat dugc muc tiéu dé ra,
nh4t 13 cdc muc tiéu BDKH da duogc 16ng ghép. O qua
trinh nay, S& Ké hoach va Dau tu, S6 TN&MT sé dong
vai tro quan trong trong viéc h6 trg UBND huyén, thi
va cac nganh lién quan thuc hién bién phép thich tng
da dugc long ghép trong QH, KH vao nganh va dia
phuong ctia minh.

- Budc 5 (Budc T5): Giam sat va danh gia. Trong
giai doan nay, bén canh danh gia viéc thuc hién hoat
dong phat trién KT - XH, cin danh gia dugc viéc thuc
hién cac hoat dong thich ting véi BDKH da dit ra. St
dung cdc tiéu chi gidm sat va danh gia dugc xay dung
tu trudc d€ danh gia mot cach khach quan két qua
long ghép. Dua trén két qua danh gia, ¢ thé dua ra
nhiing diéu chinh vé mat chi tiéu, cling nhu cac bién
phap tng phé véi BDKH mot cach hgp ly dé€ sat hon
v6i tinh hinh thyc t€ nham dem lai hiéu qua cao nhit.

4. Két luan

BDKH trén dia ban tinh Binh Phudc trong thaoi
gian qua rat ro nét, dang din de doa nghiém trong
dén hoat dong phat trién KT - XH va nhiing linh vuc
khac trén dia ban tinh. Qua qua trinh phan tich, danh
gia miic d6 t6n thuong dén tiém nang KT - XH dua
trén muc do nhay cam, kha nang hing chiu va kha
nédng thich ing c6 thé nhan théy tinh hinh phat trién
KT - XH cua tinh Binh Phudc chiu tén thuong rat
dang ké ctia BDKH.

Nguyén nhan dan dén miic d phoi nhiém ctia tinh
c6 nguy co tang cao cht yéu do céc hién tugng thoi
tiét cuc doan (mua gié that thuong, nhiét, ngép, han
han...). Bén canh d¢6, tinh nhay cam cua dia phuong
ciing kha cao, vi cdc loai tai nguyeén thién nhién, linh
vuc kinh t€ con phu thudc vao thoi ti€t nhu nong
nghiép, khai thac khoang san va stic ép gia taing dan
$6, lao dong c6 trinh dd, hiéu biét con thép.
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Bang 2: Quy trinh 16ng ghép BDKH vao qua trinh x4y dung méi quy hoach, ké hoach phat trién KT - XH cta tinh

Binh Phuéc

Quy trinh xiy dung méi QH,
KH phat trién KT-XH

Qui trinh tich hgp
BDKH vao QH, KH
phat trién

Quy trinh xiy dung QH, KH
phat trién KT-XH c6 1ong ghép
BDKH

Ly do ctia viéc hinh thanh ndi dung
quy trinh 16ng ghép BDKH

Buéc 1: X ly cac két qua diéu tra
co ban da co, diéu tra bg sung thu
thép s6 liéu, nghién ctiu tac dong
ctia cac yéu t6 bén ngoai. Panh
gid va du bdo céc yéu t6 vé ngudn
luc PT, yéu t6 KHCN va cac yéu
t6 phét trién KT - XH khac.

Budc T1: Sang loc

Budc 1: Thuc hién nhu buéce 1 ci,
nhung bd sung thém viéc nghién
ctiu tdc dong cuia BDKH dén phat
trién KT - XH va mot s6 nganh
déc thu cta tinh nhu khodng sén,
va st dung dét (budc T1).

Céc tac dong ctia BDKH cén dugc
xem xét ngay tii budc ddu ctia quy
trinh 1lap QH, KH méi bao dam hiéu
qua ctia viéc 16ng ghép.

Budc 2: Nghién ctiu cdc quan
diém chi dao va muc tiéu téng
quat.

Budc T1: Sang loc

Budc 2: Nghién ctu cdc quan
diém chi dao va muc tiéu t6ng
quat trong diéu kién BDKH.

Muc tiéu tng phé véi BDKH phai
tré thanh mot trong nhiing muc
tiéu ctia QH, KH. Viéc long ghép
khong c6 y nghia khi viéc ting phé
v6i BDKH khéng tré thanh mét
trong nhiing muc tiéu ctia QH, KH.

Buéc 3: Xdc dinh quan diém va
muc tiéu cu thé chia san xuit,
dinh huéng phat trién va t6 chic
thuc hién.

BuGc T2: Luya chon
bién phép ting pho

Buéc 3: Xac dinh quan diém
va muc tiéu cu thé clia sdn xuit
cung v6i muc tiéu thich tng véi
BDKH, dinh huéng phat trién va
td chic thuc hién.

Viéc lya chon cic bién phdp tng
pho cédn dya trén quan diém, muc
tiéu phét trién nhim dat dugc sy hai
hoa gitia tng pho véi BDKH va phat
trién KT - XH.

Budc 4: Lap bao cao QH, KH phat
trién KT - XH trinh cdp thim
quyén phé duyét.

Bud6c T3: Thuc hién
long ghép

Budc 4: Lap bao cao QH, KH phat
trién KT - XH c6 16ng ghép vin
dé BDKH, trinh cip thdm quyén
phé duyét.

Thuc hién 16ng ghép vin ¢¢ BbDKH
vao noi dung QH, KH phét trién KT
- XH trong qud trinh du thao.

Budc 5: Thong bao QH, KH phat
trién KT - XH trong thoi han 45
ngay sau khi dugc thong qua

Budc 5: Thong bao QH, KH phat
trién KT - XH da 16ng ghép noi
dung BDKH trong thoi han 45
ngay sau khi dugc thong qua.

Giai doan thuc hién

Bu6c T4: Thuyc hién
QH, KH da tich hgp
vin dé BDKH

Thyc hién QH, KH da dugc long
ghép vin d¢ BDKH.

bay la budc nim ngoai quy trinh
lap méi QH, KH phit trién KT -
XH, nhung la budc thuc hién quan
trong dé€ kiém tra tinh xdc thuc cta
viéc 16ng ghép BDKH vao QH, KH.

Giai doan gidm sat va danh gia

Bu6c T5: Gidm sat
va danh gia

Giam sat va danh gid ca muc tiéu
phét trién KT - XH 1an muc tiéu
thich ting véi BDKH.

Khing dinh viéc 16ng ghép cac noi
dung ting pho v6i BDKH gép phan
bdo dam sy phét trién bén viing.
Phat hién va stia chiia nhiing mit
con thiéu sot, han ché dé€ sta ddi,
b sung QH, KH nang cao tinh hiéu
qua, thiét thyc ctia QH, KH.

Nguoén: Nguyén Manh Diing [7], c6 bd sung, chinh stia

Trong thoi gian sap t6i, nham ning cao nhan thic
ngudi dan, cac cdp chinh quyén cin thiét 1ap hanh lang
chinh sach d€ BDKH dugc 16ng ghép t6t nhit vao qua
trinh phén tich, ddnh gia va hoat dong cta tiing linh
vuc. Bay chinh la budc gitp cho nhiing hiéu biét vé tac
dong, ton thuong do BDKH dén gin nhit véi cac doi
tugng cin ti€p nhén.

Viéc tich hop (l6ng ghép) dugc van d¢ BDKH vao
trong QH, KH phat trién KT - XH, ciing nhu phat trién
nganh cta dia phuong la moét trong nhiing nhiém vu
quan trong hang dau vi chi c6 vy méi cé thé dinh

hudng cac hoat dong nay trong mot thé thong nhit,
hoan chinh va tdc dong hd trg lan nhau trong thuc
hién. Trudc hét can xdc dinh dugc diy du, dung din
cac tiéu chi long ghép BDKH trong QH, KH phat trién
KT - XH mot cach cu thé.

Trong nghién ctiu nay, buéc dau nhém tac gia da
dua ra dugc b tiéu chi, cac budc khung dé€ 16ng ghép
BDKH vao QH, KH phat trién KT - XH cta tinh Binh
Phudc va 16 trinh 16ng ghép can dugc thuc hién ngay,
cap nhét, danh gia mot cach lién tuc, giup cho KT - XH
cua tinh phat trién hai hoa, 6n dinh, bén viingm
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STUDYING AND PROPOSING OF INTEGRATING CLIMATE CHANGE
INTO THE SOCIO - ECONOMIC DEVELOPMENT PLANNINGS
OF BINH PHUOC PROVINCE

Le Hoai Nam

South Center of Environmental Monitoring

Nguyen Vu Luan

Center of Environmental Technology and Consultancy

ABSTRACT

The Climate Change Scenario of Binh Phuoc Province was developed in 2012 and until 2020, the scenario will
continue to be updated on the basis of the Climate Change and Sea Level Rise Scenario for Vietnam announced
in 2016. Based on the new update scenario, the impacts and vulnerabilities to socio-economic target have been
identified under 2 scenarios RCP 4.5 and RCP 8.5. Accordingly, the socio-economy of Binh Phuoc province
will have a great impact in the coming time if there is no timely adaptation. It is necessary to immediately
develop and have a specifc route for integrating climate change into socio-economic development plans. In
this study, the authors established the groups of criteria, steps for integrating and evaluating the integration
of climate change into the provincial socio-economic development plans. Depending on the characteristics
of the locality, steps can be developed or narrowed down to ensure that the integration of climate change into
plans successfully and effectively implemented, contributing to development socio-economic of Binh Phuoc
province to be sustainable.

Key words: Socio-economic of Binh Phuoc province, climate change, vulnerability by climate change.
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i)

TACDONG CUA BIEN DOI KHi HAU TG SU DI CU VA
POl SONG VAN HOA TRUYEN THONG O DONG BANG

SONG CUU LONG

Nguyén Thi Thanh Nhién |(1)
Lam Thi Thu Thao
Truong Vin Hiéu

TOM TAT

Bién d6i khi hau (BDKH) da anh hudng khong it dén tinh 6 két ctia khéi cong dong dan cu & ddng bing
song Cliu Long (DBSCL); ngudi dan da di cu vi sinh ké kéo theo su thay d6i trong viéc tham gia vao cac 1é
hoi van hoéa truyén thong ctia dia phuong. Tuy nhién, su déng gép ctia nhiing ngudi di dan dén vin hoa dia
phuong nén viéc t6 chtic thuc hién cac sinh hoat vin héa truyén théng cing dugc duy tri.

Tu khoéa: BDKH, sinh ké, su di cu, vdin hoa truyén thong, DBSCL.

Nhan bai: 23/2/2021; Svia chiia: 11/3/2021; Duyét dding: 17/3/2021.

1. Dat vin dé

BDKH la mdt trong nhiing thach thiic 16n doi véi
nhan loai trong thé ky 21 va dugc xem la mét van nan
toan cau. Theo nghién ctiu ctia Ngan hang thé gidi
cho thdy Viét Nam nam trong sd it qudc gia chiu anh
hudéng 16n nhat do BDKH ma DBSCL la mét trong ba
dong bang trén thé giGi dé bi ton thuong nhit trudce
tham hoa thién tai. BDKH lam ting kha ning bi tdn
thuong va tao nguy co lam cham hodc dao ngugc qua
trinh phat trién. “Nhiéu bo cdo va dan chiing khoa hoc
da chi ra rang, Viét Nam, ddc biét la ving DBSCL, la
mot trong nhiing “diém néng” vé BDKH va nudc bién
dang trén thé gidi, gdy nén nhiéu t6n thuong cho sinh
ké nguoi dan”[4].

Theo kich ban BDKH va nudc bién ding cho Viét
Nam, B TN&MT cong b6 nam 2016 cho thay, DBSCL
1a khu vuc c6 nguy co ngéap rat cao. Néu muc nudc bién
dang 100 cm, sé c6 khoang 38,9% dién tich c6 nguy co
bi ngap. Trong do, cac tinh cé nguy co ngap cao nhat la
Héu Giang (80,62%), Kién Giang (76,86%) va Ca Mau
(57,69%) [1].

BDKH tac dong dén cac nhom xa hdi & cac khia
canh khéc nhau, trong d6 c6 van dé di cu. Di cu trong
nudc la chu yéu va ¢ day dugc tinh bao gom ca tai dinh
cu. Theo mot vai nghién ctu gin day, cii méi nam
DBSCL mit di khoang hon 1 triéu ngudi dan phai di
doi noi sinh séng do han hdn, x6i mon viing bién hay
ngap man. Theo bao cdo ctia Quy Tién té Quoc té (IMF)

cong bo ngay 9/1/2018, nhiing tac dong cia BDKH c6
thé anh huong dén 12% dén s6 nudc nay vao ndm 2021.
Tt nam 2008 - 2015, ngudi dan di cu d€ lanh nan do
héu qua cta thién tai (IDMC, 2016); tuy nhién, van c6
nhiing ngudi da budc phai di cu do chinh nhiing bién
phdp dugc thuc hién nham bao vé ho trudc nhiing tdc
dong ctia BDKH. Mot hanh lang di cu (cht yéu la di cu
trong nudc) da dugc hinh thanh néi ving PBSCL va
cac thanh phé nhu Cén Tho va déc biét 1a TP. H6 Chi
Minh. Trong d6 di cu noi vung (tai dinh cu) 1 luéng di
cu l6n nhat trong khi di cu ndi dia gitia cac ving chiém
ty trong thdp hon [2]. Pong thadi, chinh sach xuét khau
nhan cong lao dong theo hgp dong tam thaoi (ti vai
thang dén vai ndm) - bao gébm ca hgp phéap va khong
hop phép - cling ngay cang trd nén nhiéu va phd bién
hon & Viét Nam noéi riéng va Dong Nam A néi chung.
Trong do, viing nong thén la ngudn cung cdp nhan luc
di cu chinh. Di cu theo thd&i vu hodc di cu lau dai nham
muc dich cai thién sinh ké ca nhan hodac gtii tién vé ho
trg gia dinh va cdng dong & qué nha vi suy thodi moi
truong va BbDKH [3].

Muc tiéu cua nghién ctiu nay nham diéu tra vé tac
dong ctia BDKH c6 anh huéng dén khoi cong dong dan
cu, sy di cu, doi song van héa truyén thong & quy mo
ho gia dinh.Véi cac tén gido - tin ngudng khac nhau
cuia nguoi dan dia phuong, cudc diéu tra nay gitup nhan
thay cach ngudi dan nhan thtic va thich nghi véi tinh
trang BDKH, dang tdc dong tii doi séng vat chat dén
tinh than cua ho trong cong dong. Ngudi dugc phong

"Trung tdm Nghién ciiu Thich ving BDKH va Ho trg Phdt trién Cong dong, Dai hoc Tra Vinh
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van hiéu hodc dugc cat nghia r6 rang vé cac khai niém
st dung trong cudc phong van. Can bd chinh quyén dia
phuong khong tham gia vao cudc diéu tra d€ dam bao
tinh khach quan.

2. Déi tugng va phuong phap khao sat

2.1. Xdc dinh khéi cong dong dan cu dvgc lya chon
tiéu biéu trong nghién ciiu

Dua vao dic diém lich st, kinh té€ - xa hoi cia DPBSCL,
céc cong dong dan cu chinh nhu ngudi Viét, Hoa, Cham
va Khmer chiém s6 lugng 16n tai cac tinh dugc khao sat
trong nghién ctiu nay.

Cac dia phuong ven bién chiu anh hudng ctia nudc
bién dang, ngap maén, triéu cudng, han han, x6il6. .. dugc
quan tam trong thuc hién khao sit. Dong thoi, nguoi
dan & khu vuc khao sat c6 doi song van hoa tam linh tin
ngudng da dang theo van héa ddc diém lich st, kinh té -
xa hoi khu vigc nhui: Me Quan Am Nam Hai, chuia (nguoi
Viét va Khmer), dinh, nha thd ngudi Cham, nha tho Cong
gido, miéu tho ba chua xd. ..

2.2. Doi tugng cia cudc khdo sdt

Ngudi dan di cu trong bdi canh BDKH dién ra va nhiéu
yéu t6 khac tac dong nhu sinh ké bi giam hoac mat, quy
hoach nang cip co s& ha tdng ctia Chinh pht...Trong
pham vi ctia nghién ctiu nay, phong van dugc thuc hién
nam 2019 trong pham vi cac tinh Tra Vinh, Bén Tre, Bac
Liéu, Ca Mau, An Giang, Kién Giang, Tién Giang véi tong
s6 phiéu 1a 320 phiéu. Quy mdé mau dugc phan bo theo
khu vuic c¢6 dong bao dai dién nhém dan toc Kinh, Hoa,
Khmer, Chdm c6 su di cu véi sinh hoat van héa cong dong
truyén thong ddc trung, dong thai cling 1a khu vuc c6
ngudi dan chiu anh hudng r6 rét nhat cia BDKH.

Ngoai ra, dic diém chung ctia ngudi dan séng trong
cac khu vuc nay la cting chiu chung tac dong ctia thién tai
va BDKH, nhung c6 hoan canh kinh té€ khac nhau.

2.3. Thiét ké phiéu khdo sdt
Phiéu diéu tra dugc thuc hién thiét ké cé noi dung
nhdm thu thép cac thong tin sau:

Phéan 1: Thong tin cd nhén cta cht hd/ngusi duge
diéu tra, thong tin v€ thdi gian ho da cu tru tai dia phuong;
thong tin vé€ cac thanh vién ctia ho: M6i quan hé véi cht
ho, gidi tinh, thang ndm sinh theo duong lich va tu6i tron,
trinh d6 hoc van va mot s6 cau hdi khac. Phin nay nham
xac dinh cac thanh vién hé c6 phai la nguoi di cu hay la
nguoi khong di cu (ban xt);

Phén 2: Thong tin vé s6 lugng nhan khéu trong gia
dinh trong va ngoai d¢ tudi lao dong, s6 lugng nhan khiu
tang hay giam trong thoi gian gan day, noi di cu dén va
nguyén nhan di cu. Diéu kién sinh ké ctia ho 1a gi, c6 chiu
anh huong cia BDKH hay khong hay chiu anh hudéng
gian tiép tli quy hoach & dia phuong, thu nhap hang nam.
Phén nay nham xac dinh cac thanh vién ho la ngudi di cu
& d0 tudi va trinh do nao, udc lugng ly do di cu.

Phén 3: Thong tin vé trinh d¢ van hoéa va ton gido, tap
tuc tho cung ctia gia dinh & dia phuong, su dong gop cua
ngudi di cu trong phong tuc thd cing tin ngudng & dia
phuong; cac nhan dinh ctia chtt hd vé hinh thic va quy
mo cac 1€ hoi van hda tdm linh - tin ngudng tén gido & dia
phuong hién nay c6 thay déi gi so véi trude kia; sy hiéu
biét ctia nguidi dan & chinh sach ho trg ctia nha nude trong
viéc duy tri cac hoat dong van hoa tam linh - tin ngudng
ton gido & dia phuong hién nay.

2.4. Xit ly thong tin phiéu diéu tra
Cac s6 liéu dugc nhap va xti ly qua bang tinh Microsoft

Excel 2010, dugc lap bang va xti ly theo dia phuong (tinh)
dé xép hang. S6 phiéu dugc dua vao xti Iy 1a 320 phiéu.

3. Két qua va thao luan

3.1. Diéu kién sinh ké ciia ngudi dan trong khdo sdt
Theo diéu kién dia ly tu nhién cua tting dia phuong
thi cdc ho dan tham gia sinh ké khdc nhau. M6i hd c6
thé tham gia nhiéu nganh nghé khac nhau dé dam bao
sinh ké... dic diém chung cta ngudi dan séng trong
cac khu vuc trong khao sat nay la cung chiu chung tac
dong ctia thién tai va BDKH, nhung hoan canh kinh té
khéac nhau.

Bang 1. Thong ké nghé theo sinh ké ctia hé gia dinh & cac dia phuong dugc khao sat

Don vi tinh: ho

Tra Vinh | Bén Tre BacLiéu | An Giang | Kién Giang | CaMau | Tién Giang

Lam laa 10 2 2 0 16 4 9
Nuéi trong thty san 22 4 8 0 9 42 0
Chén nuoi gia suc, gia cAm 15 6 3 8 3 4 5
Lam thug, lao dong don gian 0 4 14 7 4 2
Lam nghé tai nha 5 2 0 11 1 0 1
Trong trot hoa mau 40 4 8 24 5 3 12
Diénh bt thay hai san 12 0 4 0 0 0

Mua ban nho 25 3 15 10 6 4

Khéc 7 5 1 0 14 8 11
Tdng s6 ho khao sat 84 21 29 32 63 48 43

Ghi chii: Do cau héi cé nhiéu phuong dn trd 16i, nén tong cdc cdu trd 1i khong bang tong sé ho khdo sdt
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Bang 2. Nhan dinh cta ngudi dan vé su anh hudng cia BDKH dén di dan va sinh hoat vin hoéa truyén thong.
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Don vi tinh: %

TraVinh | BénTre | BacLiéu | An Giang | Kién Ca Mau Tién
Giang Giang

Nhén dinh clla ngudi dan vé anh 78,6 42,9 96,6 100 31,7 56,3 51,2
huéng cuia BDKH
Nhan dinhcta ngudi dén vé sinh ké 72,6 0 100 100 3,2 0 7,0
anh hudng dén di dan
Nhén dinh ctia ngudi dan vé di din 52,4 61,9 69,0 65,6 25,4 52,1 48,8
anh hudng dén sinh hoat van hoa
cdng dong

Két qua khéao sat cho thdy, diéu kién sinh ké cua
cac ho tai cac dia phuong kha da dang (Bang 1), nhu &
Tra Vinh, An Giang va Tién giang thi nghé trong trot
chiém da s, trong khi do, tai Bén Tre thi nghé chin
nuoi gia sdc, gia cam, hay tai Bac Liéu thi phan lén
diéu kién sinh ké ctia cac ho la nghé mua ban nhé. Tai
Kién Giang, nghé lam lda va tai Ca Mau thi sinh ké cha
yéu la nghé nudi trong thiy san.

3.2. Anh huéng ctia BDKH dén di dan va sinh
hoat van héa cong dong

Nguai dan di cu trong boi canh BDKH dién ra va
nhiéu yéu t6 khac tac dong nhu sinh ké bi giam hoac
mat, quy hoach nang cdp co s6 ha tang cua Chinh
phu... cac ho gia dinh c6 thé khong di dan hoan toan
ma chi c6 ngudi trong do tudi lao dong di tim sinh ké
hodc cac hd cé diéu kién nha & va kinh té t6t hon thi
van c6 du kha nang bam tru. Su di cu 6 day dugc hiéu
la su di chuyén tii viing nay sang vung khac c6 thé 1a
di dén cac dia phuong trong cing moét tinh (nong thon
- nong thon) hay di ti nong thon 1én thanh thi hay ra
khoi pham vi quéc gia nham muc dich tim kiém, thay
doi sinh ké.

Tuy mot s6 trudng hgp ngudi dan van chua nghi
rang nguyén nhéin cta sy di cu ctia ngudi than trong
gia dinh 13 do BDKH, ma la do diéu kién kinh té trg
nén khoé khan; nhung nguoi dan cé hogp tac tich cuc
vGi can bd diéu tra khédo sat. Theo d6, nhan dinh cta
nguoi dan vé su anh hudng cta BDKH, cta sinh ké
kéo theo di dan va cac sinh hoat vin hoéa truyén thong
trong cong dong trong viéc anh hudng sinh ké thé hién
6 bang 2.

Bang 2 cho thdy, ngudi dan dugc phong van & cac
tinh Tra Vinh, Bac Liéu, An Giang y thtic dugc su tac
dong cua BDKH, trong do, ty 1é cao nhat & An Giang.
BDKH va nhiing thay d6i bt thudng cua thai tiét cd
anh hudng sau sic dén sinh ké va thu nhép cta ngudi
dan. Nguoi dan & cac tinh Bén Tre, Kién Giang, Ca
Mau va Tién Giang cting nhén thdy dugc sy anh hudng
cua BDKH, nhung ho thay déi diéu kién s6ng va sinh
ké theo chiéu huéng thuédn lgi nhu “séng chung véi
BDKH” nén sinh ké khong bi anh hudng nhiéu.

Két qua khao sat nhan dinh ctia nguoi dan vé sinh ké
anh hudng dén di dan cho thay cac tinh Bac Liéu va An
Giang, Tra Vinh c6 ty 1é cao tuong ting 100%, 100% va
72,6% . Hau nhu cac h¢ déu c6 nguoi di dan vé cac khu
cong nghiép & trong tinh hay di cac tinh khéc; c6 nguoi
tham gia xudt khau lao dong; c6 nguoi di dan do két
hon véi Viét kiéu hay ngudi nude ngoai, nhung s6 do
chiém ty 1¢ it. Riéng su di d4n trong ndi viing, noi tinh,
gitia cac tinh trong viing, v6i muc dich thay déi sinh ké
thi khong dugc ngudi dan xem xét nhu la di dan tai cac
truong hop 6 Ca Mau va Kién Giang, Tién Giang, Bén
Tre ngudi dan c6 thé di chuyén gitia cac dia ban khu vuc
dé thay dé6i sinh ké.

C6 thé thdy, hoat dong tin ngudng cltia ngusi dan
phan 16n & chtia, nha tho (Cong gido va dao Hoi)... con
theo dac trung nghé nghiép va khu vuc sinh song co
cac tuc tin ngudng Miéu ba chta xt, chiia Ong, 1& hoi
Nghinh 6ng, dinh than... Su da dang trong vin hoa tin
ngudng thé hién rat ro dac biét la ba con & ving ven
duyén hai. Tu viéc di dan d€ thay déi sinh ké, ngudi dan
cang c6 thay ddi theo van hoa thon xom, tap tuc tho
cung, van hoa tin ngudng & dia phuong. Viéc thay déi
sinh ké anh hudng dén cac sinh hoat vin hoéa trong khai
cong dong dan cu theo nhiéu chiéu huéng khac nhau.
Nguoi dan vily do muu sinh ¢6 thé khong tham gia dugc
cac 1€ hoi tam linh & dia phuong minh nhung c¢6 dong
gop cho 1€ hoi qua ngudi than con & lai dia phuong.
Dbong thoi, viée di chuyén ciing giup ho biét dén van hoa
tin ngudng & dia phuong ho dén lam viéc. Kéo theo cac
két qua vé su di dan, sy thay d6i nhiéu trong sinh hoat
van hoéa cong dong & Bac Liéu, An Giang chiém ty 1é cao
hon cac tinh con lai trong cac dia phuong dugc diéu tra.

Tuy nhién, c6 thé thdy sy thay d6i tin ngudng,
phong tuc tdp quan tho cung thé hién ro & tat ca cac dia
phuong. Cao nhat la Bac Liéu véi ty 1¢ 69,0%, ti€p theo
la An Giang, Bén Tre, Tra Vinh, Ca Mau, Tién Giang va
Kién Giang. Hau hét thong tin cung cdp la nguoi dan
chuyén déi sinh ké chu yéu la di lam viéc & cac thanh
pho 16n va khu cong nghiép vung ven thanh pho, dién
hinh la TP. H6 Chi Minh va cac thanh ph6 1an can c6
khu cong nghiép.
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4. Két luin

Theo két qua phong van chung, ngudi dan nhan
thdy dugc cac yéu t6 thay ddi tu thoi tiét, diéu kién
canh téc, nhung mot s6 ngudi dan khong khing dinh
la do BDKH ma ho di dan. Nguoi din chi xdc dinh vi
nhu ciu hoc tap, hodc doi séng nén ho roi dia phuong
nay sang dia phuong khac d€ tim kiém sinh ké vi
trong ho gia dinh van con nguoi & lai dia phuong.
Ngudi dan nhén dinh cac 1é hoi trong sinh hoat vin
hoéa dia phuong thay dé6i theo chiéu hudng tich cuc
béi cac ly do:

- Ngudi dan dilam xa hodc dan di cu it c¢6 diéu kién
dé trd vé dia phuong dung ngay dién ra 1€ hoi vin hoa
6 dia phuong, nhung viéc di cu di cac vung khac da
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ABSTRACT

IMPACTS OF CLIMATE CHANGE ON MIGRATION AND TRADITIONAL
CULTURAL LIFE IN MEKONG DELTA

Nguyen Thi Thanh Nhien, Lam Thi Thu Thao, Truong Van Hieu

Center for climate change adaptation research and community development support(CRCS)

Climate change in the Mekong Delta has significantly affected the cohesion of the residential community,
which leads the decline in family size and change of traditional lifestyle; Due to hardship in earning for a living,
no longer do people join in traditional cultural festivals of the locality as they did in the past. However, the
contribution of migrants on the local culture festivals, so the traditional cultural activities are also maintaining.

Key words: Climate change, livehood, migration, traditional culture, the Mekong Delta region.
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KET QUA NGHIEN CUU KHOA HOC ‘
VA UNG DUNG CONG NGHE

i)

BIEN DONG CO CAU SU DUNG DAT TiNH BINH PHUGC
DEN NAM 2100 DO BIEN DOI KHi HAU

Lé Hoai Nam !
Khuu Thién Minh ?
Ho6 Cong Toan ?

TOM TAT:

Tinh Binh Phuéc thu¢c viing Pong Nam b¢ véi dién tich doi ndi thap chiém uu thé, dia hinh lugn song.
Trong nhiing nam gin déy, nhiéu d4u hiéu ré nét cho thdy co6 su tic dong khd 16n cta bién d6i khi hau
(BDKH) dén tai nguyén thién nhién, dac biét 1a tai nguyén dat va nong nghiép. Hang loat hién tugng mua,
ndng thit thuong da dan lam chuyén déi co ciu stt dung dat ctia tinh. Trong nghién ctiu nay, tac gia st dung
md hinh DEM két hgp véi GIS d€ mo phong, gidi doan tinh hinh ngép va thay d6i co ciu st dung dét tinh
Binh Phudc theo cac kich ban RCP 4.5, RCP 8.5. Két qua cho thay, nam 2018, tdng dién tich cac loai dét bi
anh hudngla 3.872,61 ha (chiém 0,56% dién tich toan tinh), loai dat bi anh huéng nhiéu nhat la dat cong trinh
nang lugng (khoang 1.991,79 ha). Pén nam 2100, dudi anh hudng ctia BDKH (mua, 1@, ngap), dién tich cac
loai dat bi anh hudng bdi ngap sé gia ting (vé dién, muic ngap), tu 0,56% 1én 0,75%. Trong khi do, loai dét bi
anh hudéng nhiéu nhat theo quy hoach st dung dat tinh Binh Phudéc la dat giao thong va dat san xudt vat liéu
x4y dung lam d6 gom, véi téng dién tich loai dit bi &nh hudng bdi ngap khoang 123,93 ha (kich ban RCP8.5
nam 2100); khoang 125.55 ha (& cac kich ban RCP4.5 nam 2025, 2030, 2050, 2070 va RCP8.5 ndm 2050, 2070);
khoang 126,36 ha (& kich ban RCP8.5 ndm 2025, 2030); khoang 170,1 ha so vé&i hién trang ngép nam 2018.
Nhu vay, BDKH trong tuong lai ¢6 anh hudng dang ké dén co cdu st dung dét va la vin dé dang quan tam dé
dua vao giai phap thich ting, 16ng ghép vao chinh sach dat dai cta tinh.

Tu khoa: Tinh Binh Phudc, BDKH, ngdp lut, cd cdu s dung dat.

Nhan bai: 15/3/2021; Svia chiia: 26/3/2021; Duyét dang: 29/3/2021

1. Dat vin dé

Binh Phudc 1a mot tinh mién ndi ndm vé phia
Téy ctia vung Dong Nam bo, c6 dién tich tu nhién la
6.874,62 km? (chiém khoang 2,07% dién tich ca nuéc
va bang khoang 30% dién tich vuing Pong Nam bo),
dugc gidi han trong toa do dialy tt 11°17° - 12°19” vi do
Bic, 106°24° - 107°25’ kinh d6 Pong. Tinh c6 dia hinh
tuong déi bang phing so véi cdc tinh mién nui khac
trong ca nudc. Dat c6 do doc trén 25° chi chiém 11,27%
dién tich tu nhién cta tinh.

Tinh Binh Phudc ¢6 13 nhém dat thudc 6 nhom dat
chinh la: Nhom dét phu sa (dién tich 910 ha, chiém ty
1¢ 0,13% co cdu dit); Nhém dit xam (93.277 ha, chiém
ty 16 13,61 %); Nhom dat den (622 ha, chiém 0,09 %);
Nhém dat nau, do vang (538.542 ha, chiém ty 1¢ 78,55

%); Nhom dat x6i mon, tro soi da (224 ha, chiém ty 1é
0,03 %); Nhom dat doc tu (23.978 ha, chiém ty 1é 3,5
%) va Nhom dat khac nhu song, sudi, ao ho... (28.046
ha, chiém ty 1é 4,09 %). (Nguon: Bdo cdo tong quan tinh
hinh phadt trién kinh té - xa hoi tinh Binh Phuidc).

Vi dac thu 1a tinh mién nui, ty 1é dat xam va dat
néu, do vang, doc tu chiém ty 1¢ 16n (trén 95% t6ng co
cdu st dung dat), trong nhiing ndm qua, tinh da c6 thay
d6i co cdu 16n, dac biét la khi c6 tac dong cta thién tai
va BDKH.

Chinh vi ly do d6, viéc nghién ctiu anh hudng cua
BDKH dén thay d6i co cdu st dung déat va sy dich
chuyén (c6 chu dich hodc do ty nhién) khi dugc xac
dinh sé rat can thiét cho viéc x4y dung ké hoach, giai
phap thich tng v6i BDKH ctia cac nganh, dia phuong
trén dia ban tinh.

"Trung tam Quan trdc Moi trudng mién Nam, Tong cuc Moi trudng
2Khoa Moéi trudng, Dai hoc Khoa hoc Ty nhién TP. H6 Chi Minh
3 Phan vién Khoa hoc Khi tugng thily van va Bién doi khi hdu, Vién Khoa hoc Khi tugng Thity vin va Bién doi khi hdu
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Trong nghién ctiu nay, chung t6i tinh toan cac loai
dat bi anh hudéng dua trén di liéu st dung dat tinh
Binh Phudéc ndm 2015 (cé cap nhat hién trang nam
2018), dugc xac dinh dya trén ma dat dugc quy dinh tai
Thong tu s6 28/2014/TT-BTNMT cua BO TN&MT va
bd két qua tinh toan nguy co ngap trong tuong lai duéi
tac dong cua BDKH. Tu do, xay dung s6 liéu st dung,
da liéu d4u vao, hiéu chinh, kiém dinh mé hinh tinh
toan nguy co ngap, chong 16p cac 16p dii liéu st dung
dat va ngap cho tinh Binh Phudc d€ thuc hién tinh todn
cac loai dat bj anh huéng dén nam 2100 trong diéu kién
BDKH xay ra theo nhiing kich ban dugc cong bo.

A Hinh 1. Bdn d6 hién trang sti dung ddt tinh Binh Phudc
ndm 2015 (cé cdp nhdt ndm 2018)

A Hinh 2. Bdn d6 quy hoach sii dung ddt tinh Binh Phué6c
ndm 2020

2. Phuong phap nghién ctu

Cac phuong phap danh gia tac dong cia BDKH bao
gom phuong phép dinh tinh va dinh lugng, c6 thé chia
thanh 4 nhém chinh: (i) phuong phap thuc nghiém;
(ii) phuong phap ngoai suy; (iii) nghién ctiu st dung
cac truong hgp tuong tu; (iv) phuong phap chuyén gia.

Trong nghién ctiu nay, nhom tac gia st dung phuong
phap chinh la phuong phdp m6 hinh hoéa két hgp GIS
(Modeling and GIS method) thu¢c nhém phuong phap
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thuc nghiém) dé thuc hién tinh todn bién dong cac yéu
to st dung dat trén dia ban tinh Binh Phuéc dén nam
2100 theo cac kich ban ctia B0 TN&MT cong bé (kich
ban RCP 4.5 va RCP 8.5).

2.1. Thiét lap mang thuy luc 2 chiéu MIKE 21
cho viing nghién ciiu

Mo hinh MIKE 21 FM dugc thiét 14p trén co sg di
liéu dia hinh, h¢ s6 nham va mua nhap khu gita. D
liéu dia hinh sau khi nhap vao mé hinh dugc xac dinh
bién va chia Iuéi mién tinh: Mién tinh thuy lyc hai
chiéu dugc xac dinh la mién c6 kha nang ngap lut khi
xudt hién &, mua I6n trén luu vuc nghién ctu.

- Xdc dinh pham vi mé phéng va chia luéi cho viing
tinh todn bang mé hinh hai chiéu:

Bén d6 dia hinh tinh Binh Phudc: Mién tinh duoc
thiét lap trong hé toa d6 UTM 48N véi 10.363 phan tu,
5.533 nut va 600 nut bién. Ban d6 DEM khu vuc nghién
ctiu véi do phan giai 60 x 60 m dugc st dung lam nén
dia hinh cho mé hinh MIKE 21. Luéi st dung trong
tinh toan la luéi tam giac véi cac kich thude 6 ludi tuy
thudc vao tting khu viic mo6 phong (luéi phi cau truc).
béi voi khu vic quan trong nén dugce chia ludi chi tiét.
Cac khu vyc khac tuy thuc vao dia hinh, mtic d6 quan
trong ma chia luéi khac nhau.

A Hinh 3. Lu6i tam gidc dia hinh trong MIKE 21 FM

- Két noi trong MIKE FLOOD

Mb hinh ngap lit MIKE FLOOD dugc thiét lap tinh
toan mo6 phong dua vao cac kich ban tan sudt trén,
gom: M6 hinh thuy luc mot chiéu (mo6 hinh thty dong
luc hoc MIKE 11 RR&HD) cling dia hinh dugc s6 hoa
DEM trong mo hinh MIKE 21 FM la buéc quan trong
dé x4y dung mo6 hinh, tinh todn két qua ngap la. Qua
trinh thiét 1ap mo hinh 2 chiéu la cin thiét 1ap dia hinh
mién tinh.

Di liéu nay la co s¢ d€ mo6 hinh mé phong céc
huéng chuyén dong ctia dong chay ciing nhu su tuong
tac thuy luc cta toan b hé thong. Di liéu dia hinh



A Hinh 4. Lién két do6 cao dia hinh
va hé thong thiy luc

mién tinh dugc x4c dinh dua trén ban d6 dia hinh hodc
ti ngudn di liéu dia hinh s6 héa DEM véi d phan
gian 60 x 60 m, sau d6 chuyén vé tép XYZ (toa do theo
phuong X, toa do theo phuong Y va cao d¢ Z). Dii liéu
XYZ sé 1a dau vao truc tiép d€ ndi suy cao do cho cac
phan nut (sau dé moé hinh sé tinh toan ra cao do ctia
cac phan tt). Chi tiét cac két qua ndi suy dia hinh va
thiét 1ap mo hinh ngép la MIKE FLOOD dugc trinh
bay trong Bang 1.

Céc bién dau vao da dugc xac dinh trong MIKE 11
va MIKE 21, thoi gian mé phong, budéc thoi gian tinh
toan trong 2 mo hinh nay thong nhit vé khoang thoi
gian mo phdng, budc thoi gian tinh toan. Két qua sau
khi chay m6 hinh MIKE FLOOD sé ghi 1én file dau ra
cta mo hinh MIKE 11: V& thuy luc (*.res11) va MIKE
21: Vé két qua ngap, thoi gian ngdp (*dfsu).

Thai gian moé phong 1a khoang thai gian xay ra trdn
1a qua khd ndm 2010 ti thoi diém thdng 8 dén thang
11, budc chay thoi gian 1a 30s mdé phong thuc té€ 15
tiéng va két qua xudt theo gio.

Dé dam bao tinh chinh xdc ctia két qua tinh toan
trong mo6 hinh MIKE FLOOD sau khi hoan thién xay
dung, mo6 hinh dugc tién hanh hiéu chinh, kiém dinh
v6i s6 liéu thuc do va anh giai doan ngap thuc té.

= R

KET QUA NGHIEN CUU KHOA HOC ‘T%
VA UNG DUNG CONG NGHE

®

-

-
- .-

A Hinh 5. Ban d6 ngdp tinh Binh Phuéc A Hinh 6. Anh gidi dodn ngdp
theo ndm hién trang 2018

tinh Binh Phudc thdng 10/2019

- Kiém dinh va ddnh gié pham vi ngdp hién trang
2018

Xem xét trong anh giai doan ngap tinh Binh Phuéc
(Hinh 6) vao thang 10/2019, khu vuc bi ngap do mua
16n hau nhu nhiing nam gan day déu xay ra tai cac
thanh pho6/huyén/xa Bu bang, Bu Dop, Bu Gia Map,
bong Phu, Dong Xoai. So sanh két qua Hinh 5, anh
giai doan 6, viing ngap tinh toan va thuc té€ c6 sy tuong
dong kha nhiéu vé pham vi ngap, ving ngap tap trung
cht yéu & thugng nguén hé thuy dién Can Don: Bu
bing, Bu Dop, Bu Gia Map. Tuy nhién, tai viing ha du
song Bé tinh Binh Phudc, theo nhu tong hgp cac tailiéu
ngap, Pong Phu va Pong Xoai la khu vuc bi triing, hé
thong tiéu, thoat nudc kém, gay nén ngap. Trong mo
hinh ngéap i MIKE FLOOD chi tinh toan mtc d6 dang
cao clia myc nudc trong song gay ngap trén hé thong
luu vuc séng cta tinh. Vi vay, bo di liéu dung trong
tinh todan mo phdong ngdp tinh Binh Phudc dam bao
tinh tin cdy d€ tiép tuc cac phuong an kich ban dénh gia
mtc d6 ngdp trong tuong lai.

2.2. Phuong phdp tinh todn bién dong st dung ddt

Cac phuong phap st dung trong chuong nay tap
trung vao hé thong thong tin dia ly (GIS) v6i su ho trg
ctua phan mém ArcGIS 10.1 nhdm:

Bang 1. Lién két cac nhanh séng chay qua khu vuc nghién ctu trong MIKE FLOOD

Loai két néi Tén nhanh song Nhanh sdng S6 phan tu két ndi
Tu bén

Lateral Nhanh 1 0.000 28457,37999298 255
Lateral Nhénh 2 0.000 28348,16041734 261
Lateral Nhanh 3 0.000 40630,31377219 255
Lateral Nhanh 4 7000.000 63680,71936525 847
Lateral PhuocHoa 0.000 9159,029058318 81
Lateral SongBe 0.000 60000 557
Lateral SongBe nhéanh 1 0.000 25839,82334952 140
Lateral SongBe nhanh 2 0.000 28523,71534315 122
Lateral SongDahuyk 35000 59316,78023449 192
Lateral SongDongNai 25956,306 50000 224
Lateral SongSaiGon 0.000 66837,24327905 642
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- Xt ly, chuyén d6i dit liéu st dung dat, ranh gi6i
hanh chinh tit MapInfo qua ArcGIS.

- Chuyén d6i két qua ngép (*.dfsu) ti moé hinh tinh
toan ngap MIKE FLOOD qua dinh dang di liéu GIS
(*.shp).

- Chong I6p dii liéu st dung dat, ranh giéi hanh
chinh, 16p ngép trén nén ArcGIS 10.1 va thanh lap ban
do véi cong cu Layout, trong hé toa do WGS 84 - UTM
48N va VN 2000 véi kinh tuyén goc 105°.

- Thong ké, tinh toan dién tich cac loai dat bi anh
hudng boi ngap trong diéu kién hién trang va tuong
lai theo kich ban BDKH, véi su hé trg cua cong cu tinh
toan, thong ké cac 16p feature trong phan mém ArcGIS.

Thong ké, tinh toan dién tich dat bi anh hudng bdi
ngap bang phdn mém Microsoft Excel 2019.

3. Két qua va thao luin

3.1. Ddnh gia miic do ngdp tinh Binh Phudc
theo kich bdn tuong lai

3.1.1. Quy mé va d¢ sau ngdp theo cdc kich badn:

Thong ké do sau ngdp tai tinh Binh Phudc theo cdc
kich bdan BDKH RCP 4.5:

- Xét quy mo ngap cta tinh Binh Phudc theo cac
kich ban RCP 4.5: Cac nam tinh todn anh hudng do
thay d6i lugng mua, d6 sdu ngap cao nhét la 5 m. Co
3 khu vuc bi anh hudng boi ngap la huyén Bu Ping,
Bu Dop, Bu Gia Map. Tt ndm 2050, theo su bién déi
kich ban BDKH lugng mua, ving ngdp md rong thém
TX. Phuéc Long, nhung d6 sau ngép chi ti 0,1 - 0,5 m
chiém dién tich 31,59 ha so véi dién tich ty nhién la
khong dang ké. Giai doan 2025 - 2030, 2050 - 2070 va
2100, muc ngép phé bién la 4 - 5 m, ti 1é ngp so véi
toan tinh 1an lugt 13 0,31%, 0,34% va 0,32%.

- Xét do sdu ngap tuong ung véi dién tich ngép tinh
Binh Phudéc theo cac kich ban RCP 4.5:

+ Huyén Bu béng: Giai doan 2025 - 2030, d¢ sau
ngdp xay ra trong khoang 1 - 5 m, tuy nhién, mtic ngap
phd bién 4 - 5 m, chiém 507,87 ha dién tich khu vuc.
Giai doan 2050 - 2070, muc nudc song dang cao khién
khu vuc bi ngap li lan rong, do sau ngap tii 0,1 - 5 m;
dién tich chiu anh huéng bdi miic ngap phd bién 0,1
-0,5m va 4 -5mlan lugt la 397,71 ha va 677,97 ha.
Nédm 2100, c6 d6 sdu ngdp tuong tu nhu giai doan 2025
- 2030, nhung dién tich ngdp tuong ting lai tang lén
558,90 ha.

+ Huyén Bu D6p va Bu Gia Map: Muc ngéap, dién
tich ngap cé xu hudéng tuong tu nhau. Giai doan 2025
- 2030, d0 sdu ngap phé bién 2 - 3 mva 4 - 5 m lan
lugt c6 dién tich ngap nhu sau: 468,18 ha va 570,24 ha
(huyén Bu Dop); 353,6 ha va 1.068,39 ha (huyén Bu Gia
Map). Giai doan 2050 - 2070, cic mtic ngdp trén van
thuoc do sdu ngdp phd bién cua 2 huyén nay nhung

126 ‘ Chuyén dé |, thang 3 ndm 2021

dién tich ngép ting lén khong dang ké. Riéng huyén Bu
Gia Map, d6 sau ngap 0,1 - 0,5 m c6 dién tich ngép tang
gap doi, tii 280,29 ha lén 466,56 ha.

+ TX. Phuéc Long: La khu vuc c6 nguy co xay ra
ngdp trong tuong lai (cudi thé ki 21). Tuy nhién, mtc
do6 ngap con thdp véi do sau ngap trong khoang 0,1 -
0,5 m, chiém dién tich 31,9 ha trén t6ng 11.880 ha dién
tich dat ty nhién.

Thong ké do sau ngdp tai tinh Binh Phudc theo cdc
kich ban BDKH RCP 8.5:

- Xét quy mo ngap cta tinh Binh Phuéc theo cac
kich ban RCP 8.5: Cac nam tinh todn anh hudng do
thay d6i lugng mua, do sdu ngép cao nhit tuong ty nhu
Kich ban RCP 4.5 la 5 m, nhung dién tich ngap c6 ting
1én dang ké. 3 khu vuc van chiu tac dong ctia su gia tang
lugng mua giy ngap 1a huyén Bu Ding, Bu B6p, Bu Gia
Map. Bat dau tlit nhiing nam diu thé ky 21 theo kich
ban BDKH, TX. Phudc Long c6 nguy co ngap, do sau
ngap va dién tich ngdp cling gia ting. Theo bang thong
ké céc giai doan trong kich ban RCP 8.5, muic ngép phé
bién vanla 4 - 5 m, ti 1é ngép so véi toan tinh l4an lugt la
0,35%, 0,3% va 0,35%, tang nhe so véi RCP 4.5.

- Xét d0 sau ngap tuong ting véi dién tich ngap tinh
Binh Phudc theo cac kich ban RCP 8.5:

+ Huyén Bu Pang, Bu Dop, Bu Gia Méap: Mtic ngap
phd bién va dién tich ngép tuong ting c6 xu hudng
tuong tu nhau. Giai doan 2025 - 2030, d6 sau ngap
phé bién 0,1 - 0,5m, 2 - 3 m, 4 - 5 m lan lugt ¢ dién
tich ngép nhu sau: 313,47 ha - 50,22 ha - 702,27 ha (Bu
biéng); 383,94 ha - 473,85 ha - 570,24 ha (Bu Ddp);
439,02 ha - 358,85 ha - 1.066,77 ha (Bu Gia Map). Giai
doan 2050 - 2070, mtic ngap phé bién c6 sy thay déi tu
1 - 5 m, khién dién tich ngdp ting. Cac do sau ngép -
dién tich ngap qua 2 giai doan dau va gitia thé ky tai 2
huyén Bu DPang, Bu D6p x4p xi nhu nhau, riéng huyén
Bu Gia Map, d¢ sau ngép 1 - 2 m gia tang dién tich ngap
tt 266 ha 1én 622 ha.

+ Khu vic c6 nguy co xay ra ngap trong tuong lai
TX. Phudéc Long tii nhiing ndm 2025, 2030 dén 2100 la
do anh hudng bdi su ting lén cua lugng mua kich ban.
Miic ngap xay ra tai khu vic nam 2025 - 2030 la 0,1
- 0,7 m, dén gitia thé ky (tit nam 2050 - 2070), do sau
ngdp ting lén 1 - 2 m, cudi thé ky tiép tuc ting 1én 3 m.

3.1.2. So sanh nguy co ngdp tai khu viic tinh Binh
Phuidc giiia hién trang vdi Kich ban RCP 4.5 va RCP 8.5
Cac kich ban BDKH vé lugng mua dugc cong bd
doi véi tinh Binh Phudc, lugng mua vao ndm 2025 -
2030 thuoc giai doan 2016 - 2035, ndm 2050 - 2070
thudc giai doan 2046 - 2065, nam 2100 thu¢c giai doan
2080 - 2099. Lugng mua theo kich ban BDKH bién déi
nhu sau:

- Kich ban RCP 4.5: Giai doan 2016 - 2035 bién déi
trung binh 9,8%; giai doan 2046 - 2065 tiép tuc bién doi
11,6% va vao ndm 2080 - 2099 la 10,7%.



- Kich ban RCP 8.5: Giai doan 2016 - 2035 bién d6i
trung binh 13,4%; giai doan 2046 - 2065 ti€p tuc bién
déi 16,9% va vao nam 2080 - 2099 la 19,5%.

Dua vao bang thong ké mtc d¢ gia taing ngép theo
cac kich ban RCP 4.5 va RCP 8.5 so v6i hién trang 2018
thdy ro dugc su gia tang dién tich ngép trén cung mtc
do sdu ngép gitia cac phuong an moé phong ngap la. Xét
theo tiing giai doan va so sanh sy muc d¢ chénh léch
gitta 2KB RCP.

- Giai doan 2025 - 2030: Lugng mua tang 9,8%
(RCP4.5) va 13,4% (RCP8.5); mtic ngap 4 - 5 m, ting
1én khoang 328,05 ha (RCP4.5) va 520,83 ha (RCP8.5);
ty 1é chénh léch gitia hai kich ban RCP d6i véi mitic
ngdp 4 - 5 m la 4%. Riéng kich ban RCP8.5 so v6i hién
trang 2018 dién tich ngap ting 1én dang ké khoang
831,06 ha.

- Giai doan 2050 - 2070: Lugng mua tang 11,6%
(RCP4.5) va 16,9% (RCP8.5); mtic ngap 3 - 5 m tang
lén 572,67 ha (RCP4.5) va 724,95 ha (RCP8.5) so véi
hién trang 2018; ty 1é chénh léch gitia hai kich ban RCP
doi véi miic ngép 3 - 5 m 1a 9%. Theo kich ban RCP8.5
so v6i nam 2018, dién tich ngap 1én dén 1.032,75 ha tai
cung mot mic do ngap 1 -2 m.

- Giai doan 2100: Lugng mua tang 10,7% (RCP4.5)
va 19,5% (RCP8.5); mtic ngap phd bién van tii 4 - 5 m,
dién tich ngap ting lén 379,08 ha (RCP4.5) va 229,23
ha (RCP8.5); ty ¢ chénh léch gitia hai kich ban RCP déi
v6i muc ngap trén la 4%. Xét kich ban RCP4.5, vi theo
dit liéu mua BDKH cho tinh Binh Phudc, nam 2100 cé
ty 1é % bién dong nho so véi giai doan 2050 - 2070, nén
muic d6 ngdp thip hon nhung van ting so véi giai doan
2025 - 2030. Riéng kich ban RCP8.5, d6 sdu ngap phd
bién ting lén trong khoang 1 - 5 m, dic biét véi miic
ngap 2 - 3 m, dién tich ngdp tang 1én 647,19 ha.

V1 vay, nguy co ngdp c6 kha ning tang 1én ca vé do
sau, dién tich ngdp tling khu vuc ciing nhu mé rong
thém cac dia phuong khac. Diéu nay cho thay xu thé
bién d6i lugng mua kéo theo kha ning ngép tai cac
vung chiu anh hudéng ciing khac nhau.

3.2. Két qua tinh todn cdc logi ddt hién trang

bi dnh huéng theo hién trang va kich ban BDKH
Duia trén cac két qua tinh toan ngap hién trang ndm
2018, nguy co ngap theo Kich ban RCP4.5 va RCP8.5
cho thdy, pham vi ngép tip trung & cac huyén Bu Piéng,
Bu Dop, Bu Gia Map, TX. Phudc Long. Su khac nhau
vé két qua ngap gitia cac kich ban ndm & pham vi gia
tang, dién tich theo cac mtc ngap (mot s6 kich ban
pham vi bi anh hudng bdi ngép gia ting, mot s6 kich
ban dién tich ngap trong mtic ngap tang lén, dac biét &
muc 4 - 5 m). Chinh vi thé, loai dat bi anh hudéng bai
ngdp 6 nam 2018 va cac kich ban ciing sé khac nhau vé
dién tich bi anh hudng, & mot s6 kich ban, loai dat bi
anh hudng bdi ngdp ciing sé thay ddi nhung tip trung

KET QUA NGHIEN CUU KHOA HOC ‘
VA UNG DUNG CONG NGHE

i)

van la & cac huyén Bu Biang, Bu Dop, Bu Gia Mép, TX.
Phuéc Long.

3.3. Két qud tinh todn cdc loai ddt quy hoach
bi dnh huéng theo hién trang va kich ban BDKH
Duia trén cac két qua tinh toan ngap hién trang ndm
2018, nguy co ngéap theo Kich ban RCP4.5 va RCP8.5
cho thdy, pham vi ngép tip trung & cac huyén Bu Péng,
Bu Dép, Bu Gia Map, TX. Phuéc Long. Su khac nhau
vé két qua ngap gitia cac kich ban nam & pham vi gia
tang, dién tich theo ciac mtc ngap (mot s6 kich ban
pham vi bi anh hudng bdi ngép gia ting, mot s6 kich
ban dién tich ngdp trong mot s6 mtic ngap ting lén,
ddc biét & mtic ngdp 4 - 5 m). Chinh vi thé, loai dat
trong quy hoach tai Binh Phudc sé bi anh hudng boi
ngdp ndm 2018 va cac kich ban ciing sé khac nhau vé
dién tich bi anh hudng, & mot s6 kich ban, loai dat bi
anh hudng bdi ngip cling sé thay ddi nhung tap trung
van la cac huyén Bu Bang, Bu Dop, Bu Gia Map, TX.
Phudc Long.

4. Két luan

Két qua tinh toan mo hinh thty van - thay luc cho
thdy, qua trinh luu lugng dong chay, dudng biéu dién
muc nudc tinh todn bam sat véGi s6 liéu thuc té. Dua vao
nhiing két qua thu dugc tu budc tinh toan luu lugng
dong chdy, muc nudc trong song, tiép tuc thuc hién
tinh todn ngép 1t bang m6 hinh MIKE FLOOD thi két
qua tinh toan cho thay:

- Két qua nguy co ngap theo cac kich ban c6 su gia
tang vé dién tich, muc ngdp so véi hién trang ngap nam
2018. Cac kich ban c6 lugng mua thay ddi phan tram
cang cao thi nguy co ngap cang gia tang, dac biét, dién
tich ngdp tang manh vao nam 2050 - 2070 (RCP4.5) -
2100 (RCP8.5). Ngap, lut, dién hinh 1a ngap tai cac luu
vuc song chinh ctia tinh Binh Phudc. Vlung xay ra ngap
tap trung chu yéu & thugng nguodn cac hé thuy dién
Thic Mg, Cin Don.

- Ndm 2018, khu vuc cac huyén Bu Dang, Bu Dép,
Bu Gia Map, TX. Phuéc Long cua tinh bi anh hudng
bdi ngép va & kich ban BDKH, ngép gia ting vé pham
vi, muc ngip. Chinh diéu nay kéo theo cac loai dit &
nhiing huyén, thi nay cing bi anh hudng nhu: Dat cong
trinh ndng lugng, dit riing tu nhién, dat giao thong, dat
bang trong cay hang nim, dét trong cay cdng nghiép
lau ndm, dat riing trong, dit song ngoi ven song, dat
6 rling san xudt. Nam 2018, t6ng dién tich cac loai dat
bi anh hudng 1a 3.872,61 ha (chiém 0,56% dién tich
toan tinh), loai dat bi anh hudng nhiéu nhat la dat cong
trinh nang lugng (khoang 1.991,79 ha). Trong tuong
lai, duéi anh huéng ctia BDKH (mua, 13, ngap), dién
tich cac loai dat bi anh hudng boi ngap sé gia ting (vé
dién, muc ngédp) tii 0,56% lén 0,75% dién tich cac loai
dat bi ngap & tinh.
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- Trong khi d6, loai dat bi anh hudng nhiéu nhat
theo quy hoach st dung dét tinh Binh Phudc la dat
giao thong va dat san xuét vat liéu xay dung lam
doé gbém, véi tdng dién tich loai dit bi anh hudng
bdi ngdp khoang 123,93 ha (Kich ban RCP8.5 nam
2100); khoang 125.55 ha (& cac kich ban RCP4.5 nam
2025, 2030, 2050, 2070 va RCP8.5 ndm 2050, 2070);
khoang 126,36 ha (6 Kich ban RCP8.5 nam 2025,
2030); khoang 170,1 ha & hién trang ngip ndm 2018.
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CHANGING LAND USE STRUCTURE OF BINH PHUOC PROVINCE
TO 2100 DUE TO CLIMATE CHANGE

Le Hoai Nam

South Center of Environmental Monitoring

Khuu Thien Minh

Environmental Departmant, University of natural science, VNU
Ho Cong Toan

Sub-Intitute of Hydrometeorology and climate change

ABSTRACT

Binh Phuoc province is located in the Southeast region with the predominantly low mountainous area, and
the terrain is not flat. In recent years, there are many clear signs that there is a significant impact of climate
change on natural resources, especially land and agriculture. A series of erratic rain and high heat events
have gradually changed the land-use structure of the province. In this study, the author uses the DEM model
combined with GIS to simulate and interpret the flooding situation and change of land-use structure in Binh
Phuoc province according to the scenarios RCP 4.5 and RCP 8.5. The results show that: In 2018, the total area
of all kinds of land affected is 3,872.61 ha (accounting for 0.56% of the total area of the province), the most
affected land is energy construction land (about 1,991, 79 ha). By 2100, under the influence of climate change
(rain, flood, inundation), the area of land types affected by inundation will increase (in terms of area and
level of inundation) from 0.56% of the area of flooded soils up to 0.75% of all land areas are inundated in the
province. Meanwhile, the most affected land types under the land use plan of Binh Phuoc province are traffic
land and land for production of construction materials for making ceramics, with a total area of land affected
by inundation of about 123, 93 ha (RCP8.5 scenarios in 2100), about 125.55 ha (in the scenarios RCP4.5 in
2025, 2030, 2050, 2070 and RCP8.5 in 2050, 2070), about 126.36 ha (in the scenario RCP8.5 in 2025 and 2030)
and about 170.1 ha compared to 2018's inundation status. Thus, future climate change has a significant impact
on the land use structure of Binh Phudc province and is a matter of concern to incorporate into the land-use
policy to get the suitable adaptation solutions.

Key words: Binh Phuoc Province, Climate change, Land-use structure.
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TAP CHIi

Moi truong
THE LE VIET VA GU1 BAI

Tap chi Méi truéng ddng tdi cdc bai tdng quan, céng trinh nghién ciru khoa hoc va iing dung
c6ng nghé nhdm trao déi, phé bién kién thirc trong linh vu'c méi truéng.

Hién Tap chi duoc Héi déng chirc danh Gido su'nha nuéc céng nhédn tinh diém céng trinh cho
05 Héi ddng lién nganh (Héa hoc - cé6ng nghé thuc pham; Xdy dung - kién tric; Khoa hoc trdi
ddt - mé; Sinh hoc; Thay loi) tao diéu kién xét céng nhén dat tiéu chudn Gido su, Phé Gido su,
nghién cau sinh...

Ném 2021, Tap chi Méi trudng sé xudt ban 04 sé chuyén dé vao thdng 3, thdng 6, thdng 9
va thdng 12. Ban doc ¢6 nhu cau ddng bai viét xin gti vé Toa soan trudc 1 thdng tinh dén thoi
diém xudt bdn.

I. Yéu ciu chung
- Tap chi chi nh4n nhiing bai viét chua cong bd trén cac tap chi khoa hoc, sach, bao trong nudc va quoc té.
- Bai viét gtii vé Toa soan dudi dang file mém va ban in, c6 thé gtii truc tiép tai Toa soan hodc giii qua hop
thu dién tu. Cuoi bai viét ghi ro thong tin vé tac gia gom: Ho tén, chiic danh khoa hoc, chtic vy, dia chi co
quan lam viéc, dia chi lién lac ctia tac gia (dién thoai, Email) d€ Tap chi tién lién hé.
- Toa soan khong nhan dang cac bai viét khong dung quy dinh va khong gti lai bai néu khong dugc déng.
II. Yéu cdu vé trinh bay
1. Hinh thiic
Bai viét bang tiéng Viét dugc trinh bay theo quy dinh cong trinh nghién ctiu khoa hoc (font chii Times
News Roman; ¢& chit 13; gian dong 1,5; 1€ trén 2,5 cm; 1€ dudi 2,5 cm; 1€ trai 3 cm; 1€ phai 2 cm; ¢6 do dai
khoang 3.000 - 3.500 tti, bao gom ca tai liéu tham khao).
2. Trinh ty ngi dung
- Tén bai (bang tiéng Viét va tiéng Anh, khong qua 20 tu).
- Tén tac gia (ghi r6 hoc ham, hoc vi, chtic danh, don vi cong tac).
- Tom tat va tu khoa (bang tiéng Viét va tiéng Anh, tém tit 100 tu, tii khoa 3 - 5 t).
- Dt vin dé/mad dau
- Déi tugng va phuong phap
- Két qua va thao luan
- Két luan
- Tai liéu tham khdo d€ & cudi trang, dugc trinh bay theo thi tu alphabet va danh s6 trong ngodc vudng
theo thu tu xuat hién trong bai viét va trong danh muc tai liéu tham khao.
+ Dai véi cac tai liéu 1a bai bao trong Tap chi ghi ddy du theo thu ty: Tén tac gia, ndm xudt ban, tén bai
bdo, tén tap chi, s, trang.
+ Doi v6i cac tai liéu la sach ghi day du theo thu tu: Tén tac gia, ndm xudt ban, tén sach, nha xuit ban, noi
xudt ban.
- Luu y: D6i v6i hinh va bang: Hinh (bao gém hinh vé, dnh, d6 thi, so d6, biéu dé...) phai c6 tinh khoa
hoc, bdo dam chit lugng va thdm my, dat dang vi tri trong bai, cé chu thich cic ky hiéu; tén hinh va bang
phéi ngan gon, du thong tin; tén hinh va s6 thu tu ghi & dudi; d6i véi bang, tén va s6 thi tu ghi 6 trén bang.

Noi dung thong tin chi tiét, xin lién hé
» Pham Dinh Tuyén - Tap chi Méi truong
» Dia chi: Tang 7, L6 E2, Phé Duong Dinh Ngh¢, phuong Yén Hoa, Cau Gidy, Ha Noi
» Dién thoagi: 024. 61281446 - Fax: 024.39412053
» Dién thogi: 0904.163630
» Email: tapchimoitruongtcmt@vea.gov.vn

» Email: dinhtuyen@vea.gov.vn; phamtuyenvea@gmail.com




HE THONG TUAN HOAN NUGC MODEL HJ-1000
CONG NGHE TIEN TIEN HIEN NAY BE XU'LY O NHIEM
NUGC HO

1. Hiéu qua xu ly 6 nhiém sinh hoc cta HJ-1000
cao, phu hgp v6i nhiéu loai h6 c¢6 miic 6 nhiém
sinh hoc khac nhau. Chat lugng nudc ho dat
QCVN 08 -MT/2015/BTNMT.

2. HJ-1000 ludn duy tri néng do DO (Oxy hoa tan)
trong nudc hé > 8mg/Lit;

3. Hoat dong ctia HJ-1000 khong st dung thém
bét ky loai héa chit nao, khong lam phét sinh 6
nhiém th cdp trong nudc ho.

4. Hoat dong ctia HJ-1000 khong lam xdo tron,
thay d6i mai truong s6ng cua cac loai thiy sinh
trong ho;

7. HJ-1000 c6 cdu truc chac chan, hoat dong tu
dong, 6n dinh va tudi tho cao, thich hgp véi
nhiéu loai hé (nudc ngot; nude 1g, nudc man)
va diéu kién thoi tiét khac nghiét.

5. HJ-1000 tao diém nhén canh quan trén hé;

8. Pham vi ting dung: Xt ly 6 nhiém sinh hoc cho

6. HJ-1000 c6 chi phi thép Chi phi dau tu: 6.281 cac ho canh quan, ho diéu hoa, hd chiia nude
d/m’/nam; Chi phi van hanh < 5.273 d/m’*/nam. va ho nudi trong thay, hai san...

CONG TY CO PHAN KAY DUNG - THUGNG MAI VA MOI TRUGNG HA NOI

Dia chi giao dich: S6 L7/82 Khu d6 thi Athenna Fullend, phudng Pai Kim, Hoang Mai, Ha Néi
Dién thoai: Mr. Viét - 0903427364; Ms. Thuy - 0389398388; Mr. Tin - 0963045742

Email: dotatviet@gmail.com/hactra.jks@gmail.com

Website: www.jks-hactra.com.vn/www.hactra.com



