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NGHIEN CUU

TAI SUDUNG NUGC THAI SAU XU LY
CHO CAC HOAT DONG DO THI

TRAN DUC HA, TRAN THUY ANH
Truong Dai hoc Xay dung Ha N§i

Tom tit:

Nudc thai sau xt ly dugc coi la nguén tai nguyén
quy, gop phan quan trong giai quyét tinh trang khan
hiém nudc hién nay. Nhiéu hoat dong trong do thi c6
thé st dung ngudn nudc khong can dam bao chit lugng
theo quy dinh cia QCVN 01:2018/BYT. Vi vay, tai st
dung nudc thai sau xt ly viia ¢ y nghia trong BVMT,
vtia c6 hiéu qua kinh té cao. D¢€ tai khoa hoc cong nghé
RD 37-20 dugc nghién ctiu nhdm xiy dung quy trinh
tai st dung nudc thai sau xt ly cho mot s6 hoat dong
ctia do thi, khu nha &, cong trinh phéan tan va nha may
xu ly nudc thai. Bai viét nay tap trung trinh bay mot s6
két qua dat dugc tu dé tai trén. Tuy nhién, dé dam bao
an toan cap nudc, can thiét phai nghién ctiu xay dung
cac quy chuén ky thuat cho cdc muc dich st dung loai
nuaéc nay.

Tu khoa: Xt ly nudc thdi, tdi st dung nudc thdi, quy
trinh tdi st dung, hoat dong do thi.

Nhdn bai: 25/3/2023; Stia chiia: 10/4/2023;

Duyét dang: 24/4/2023.

1. Gi6i thiéu chung

Hién nay, vin dé nudc sach dang la mot thach thtic
doi véi nhiéu qudc gia trén thé gisi, trong dé co Viét
Nam. Do qua trinh c6ng nghiép hoéa ngay cang phat
trién, su bung né dan s6 ngay cang ting dan dén su
thi€u hut nguon tai nguyén nudc cho cac hoat dong san
xudt cling nhu sinh hoat cia con ngusi. Hon niia, moi
trudng tu nhién dang bi anh hudng bdi bién ddi khi
hiau (BDKH). Thién tai (han han, ngap lut...) xdy ra &
nhiéu noi véi dién bién ngay cang phtic tap, gay anh
hudng truc ti€p dén nguodn tai nguyén nudc.

Nudc thai d6 thi sau xt ly dugc coi la mot nguon
tai nguyén quy, gép phan giai quyét cic moi lo vé su
khan hiém tai nguyén nudc trén toan thé giéi. Theo Bao
cdo vé sy phat trién nudc trén thé gisi cua Lién hgp
quoc nam 2017 (WWAP 2017) [1], nudc thai phai duge
quan ly d€ tao ra lgi ich xa hoi, moi trudng va kinh té
nhdm huéng t6i Chién lugc Phat trién bén viing vao
ndam 2030.

Nudc thai sinh hoat chtta ham lugng 16n chét hiiu
co va dinh dudng, sau khi dugc xti ly c6 thé téi st dung
(TSD) cho cac muc dich khac nhau nhu: Céng nghiép,

Treated wastewater recycling for urban
activities

Abstract:

Treated wastewater is a valuable resource that plays
a crucial role in addressing the global and local water
scarcity issues, including those faced in Vietnam. In
urban areas, numerous activities can utilize water sources
that do not require adherence to the quality standards
specified in QCVN 01:2018/BYT. Therefore, the reuse
of treated wastewater holds significant importance in
terms of both environmental protection and economic
efficiency. The scientific and technological project RD
37-20 was undertaken to develop a wastewater reuse
process suitable for various urban settings, residential
areas, decentralized facilities, and wastewater treatment
plants. This paper presents some key findings obtained
from the aforementioned project. However, in order to
ensure the safety of the water supply, further research
and the development of technical regulations pertaining
to this specific water type are necessary.

Keywords: Wastewater treatment, wastewater reuse,
reuse process, urban activities.

JEL Classifications: Q50, Q55, Q52, Q53.

thuy loi, stic khoe hé sinh thai, san xudt nang lugng...
[2]. Day la bién phap hiéu qua d€ giai quyét van dé khan
hiém nudéc hién nay va trong tuong lai. Vai tro tiém
ndng cta TSD nudc thai da qua xt ly nhu mét nguén
cdp nudc thay thé cac ngudn ty nhién da dugc thtia
nhén va gan lién véi cac chién lugc bao vé tai nguyén,
modi trudng, phat trién bén viing ctia nhiéu quéc gia
trén thé gigi. Mot s6 qudc gia con hudéng dén chinh
sach "khong xa thai" (zero discharge) hodc long ghép
viéc TSD nudc thai trong quy hoach, quan ly nguén
nudc. Theo EPA (2012), trén thé gidi, tong lugng nudc
TSD tti 19,4 triéu m*/ngay ndm 2005 tang lén 54,5 triéu
m’/ngay nam 2015 (Hinh 1) [3].
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A Hinh 1. Tinh hinh TSD nudc thdi trén thé gidi, %
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¢ Moi truong

Bén canh nhiing lgi ich vé viéc b6 sung nguén nude
cap, hoat dong TSD nudc thai ciing c6 nhiing nguy co
gy tac dong tiéu cuc dén stic khoe cong dong va moi
trudng. Chinh vi 1é d6, nhiéu qudc gia, t6 chiic quéc té
da nghién ctu, ban hanh cac quy dinh, huéng dan vé
yéu cu t6i thiéu khi TSD nudc thai...

Mic du TSD nudc thai sau xt ly la mot khai niém
con kha méi, nhung cling nhu cac qudc gia khac trén
thé gisi, Viét Nam dang phai d6i mét véi van dé khan
hiém nudc. Nguén nudc cap bi khai thac can kiét,
khong dap tng dugc nhu cau st dung ngay mot tang
cua xa hoi. Vi thé, TSD nudc thai sau xt ly sé 1a mot
bién phap hitu hiéu gép phén giam ap luc trong linh
viic cdp nudc cho san xudt va sinh hoat. Luat BVMT
nam 2020 ciing da quy dinh xuyén suét trong nhiéu
diéu khoan vé viéc TSD chat thai, trong d6 c6 nudc
thai. Nudc thai dugc khuyén khich TSD khi dap ting
yéu cau vé BVMT va muc dich s dung nuéc. Trong
Muc 2, Biéu 72 Ludt BVMT ndm 2020 ghi ro: “Yéu cau
chung vé quan ly nuéc thai dugc quy dinh: nudc thai
dugc khuyén khich TSD d€ dap ting yéu cau vé BVMT
va muc dich st dung nudc [4]”. Trong Diéu 4 Luét Tai
nguyén nudc nam 2012 néu ré: “Chinh sach ctia Nha
nudc la ddm bao co ché khuyén khich t6 chiic, cd nhan
dau tu nghién ctiu, ing dung khoa hoc, cong nghé tién
tién d€ quan ly, bdo vé, phat trién cdc ngudn nudc, khai
thdc, st dung ti€t kiém, hiéu qua tai nguyén nudc, xt ly
nude thai (XLNT) dat tiéu chudn, quy chudn ky thuat
dé TSD [5]”. Nha nu6c da ban hanh nhiéu vian ban
phép ly nham kéu goi sy tham gia ctia cong dong trong
st dung cac ngudn nudc khac nhau, tranh chi tap trung
vao nudc mat hay nudc ngam.

Khu vuc d6 thi c6 tiém ndng cao trong viéc TSD
nudc thai. Tai day phat sinh mot lugng 16n nudc thai
va cling la noi tryc tiép tiéu thu mot lugng nudce 16n
ma khong yéu cau chét lugng nudc cao. Hon niia, thuc
hién viéc TSD nudc thai sé lam giam cdc tac dong gay
6 nhiém dén moi truong, gidm lugng nudc thai vin
chuyén vé cac tram xti ly tap trung. Cac muc dich TSD
khac nhau dong gép vai trd quan trong trong viéc st
dung va tiéu thu nudc sach.

Nhu vdy, can thiét phai xay dung mot ké hoach tong
hop thuc hién TSD nudc thai sau xt Iy nhdm quan ly
hé thong nudc bén viing cho cac do thi véi da muc tiéu:
dam bao cip nudc bén viing, BVMT va vong tudn hoan
nudc tu nhién, ddp ing cdc muc tiéu phat trién kinh té
xa hoi va thich ting v6i BDKH.

2. Kha nang TSD nudc thai cho cac hoat dong
do thi

Su tang trudng dan s6 va phat trién kinh té d6 thilam
tang manh nhu cdu st dung nudc, vi vady ngudén nudc
sach trd thanh mot loai hang hoéa c6 gia tri. Tai nguyén
nudéc do thi bao gom 4 hop phan: Nude mat, nude dudi

4 | Chuyén dé |, ndm 2023

dat, nuéc mua va nudc thai. Nudc mat hodc nude ngam
dugc khai thac, xti 1y va cip cho cac doi tugng sti dung
nudc do thi. Nudc thai sau dé dugc thu gom, xt ly va
X4 ra cdc ngudn tiép nhan nhu séng, ho, dai duong... O
hé thong nay, cac bo phan nudc do thi khong co su lién
két va hé thong tai nguyén nudc chiu cac ap luc nang
né nhu suy thoai vé chat lugng va s6 lugng. Hién nay,
nhiéu khu vuc trén thé giéi da ap dung cach tiép can
quan ly hé thong nudc bén viing. Trong do, tai nguyén
nudc duge dat lam trung tdm, gidm thiéu viéc st dung
nudc va tang cudng TSD nudc trong cong trinh. Vi thé,
giam ap luc 1én tai nguyén nudc thién nhién va giam
thiéu su xa thai chit 6 nhiém ra ngoai hé sinh thdi la
yéu cau cdp bach hién nay.

X
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A Hinh 2. Miic dp xit Iy nudc theo muc dich si dung/TSD [6]

Theo T4 chuic Y té€ thé gigi (WHO), nudc thai sinh
hoat sau xti ly ¢6 thé TSD vao 4 linh vuc: Hoat dong do
thi, san xudt nong nghiép, san xudt cong nghiép va bo
cap nudc ngam. Trong hoat dong d6 thi, mot lugng 16n
cac nhu cau st dung nudc trong do thi khong doi haoi
chét lugng nudc cao. St dung hiéu qua nudc thai sau
xu ly sé ho trg cong tac cdp nudc bén viing & cac do thi
[7]. Nudc thai sinh hoat do thi da qua xt ly tuy theo
nhu cdu, c6 thé stt dung lai cho cac muc dich: Tuéi cay,
rtia duong, doi ria toilet, dy trii cdp nudc chiia chay,
tai tao canh quan song, ho6 do thi. Viéc bd cép cho ting
nudc ngdm bing nudc thai d6 thi duge xu ly ddm bao
muic d6 nhat dinh c6 thé gitip ngén chdn hién tugng sut
lan, giam muyc nudc ngam, ngin chan qua trinh xam
nhap man, duy tri tai nguyén nudc ngdm cho nhu cau
tuong lai. Cac hé thong TSD nudc thai da phat trién
dén mic dugc coi 1a hgp phéan hiiu hiéu trong quan
ly nudc do thi va dugc st dung réng rai & nhiéu thanh
pho va quoc gia trén thé gidi.

Theo cach tiép c4n quan ly hé théng nudc bén viing
cua OECD, 2018, d¢€ giam thiéu viéc st dung nudc va
tang cuong TSD nudc trong cong trinh, tii d6 gidm ap
luc Ién tai nguyén nudc thién nhién va giam thiéu sy xa
thai chdt 6 nhiém ra ngoai hé sinh thai, mo hinh quan
ly bén viing hé théng nudc do6 thi bao gom giam thiéu
nudc tiéu thu, TSD nudc mua va nudc thai cho cdc muc
tiéu cdp nudc khac nhau, dugc thé hién trén Hinh 3.
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Nudc thai do thi dugc xti ly tai cac nha may XLNT
tap trung hodc tai cac tram xu ly phan tan. Nudc thai
sau qua trinh xt ly c6 thé TSD bén trong hodc ngoai
pham vi nha may XLNT.

Trong nha may XLNT, nudc thai c6 thé TSD cho
cac qua trinh chudn bi hda chit keo tuy, rtia bang tai éP
bun, rtta xe..., hodc rta san, doi toilet, tudi ciy... O
pham vi ngoai nha mdy, nudc thai khong chi st dung
cho tudi tiéu nong nghiép, ma con c6 thé TSD cho cac
muc dich:

- Tai tao (ca s6 lugng va chat lugng nudc) nguon tai
nguyén nudc mat cho song, hé do thi d€ duy tri moi
truong canh quan sinh thdi va diéu hoa vi khi hau cho
do thi;

- BS cép cho nudc ngdm (ddc biét cho tdng nudc
ngam mach nong tang Holocene) tii song, ho do6 thi dé
duy tri muc nudc va han ché sut lun do ha thdp muc
nudc ngam;

- Du trit nudc cho cac hoat dong do thi véi chét
lugng nudc khong yéu cau theo QCVN 01:2018/BYT -
Quy chuén ky thuat quéc gia vé nudc sinh hoat la: tudi
cay va tham co, phun nuédc rtta duong, doi nha vé sinh,
chiia chay...

Nhu céu stt dung nudc tai khu vuc do thi rét cao.
Mot lugng 16n nudce st dung cho do thi khong can phai
xu ly dat chét lugng nhu d6i v6i nuée dung dé sinh hoat
gia dinh (an udng, tdm rta vé sinh va niu nudng...),
nudc thai sau khi da qua xt ly bac hai, bac ba va dugc
khti triing thi c¢6 thé stt dung cho nhiéu muc dich khac
nhau nhu v¢ sinh nha xi, giat gid, rtia xe c9, rtia duong,
phun tuéi cay trong tao canh quan, phong chiia chay...

TSD nudc thai cé thé dugce thuc hién & nhiéu linh
vuc khac nhau tai cac do thi, tuy thudc vao kha nang ap
dung va su thuan lgi ctia n6. So d6 téng thé vé kha nang
TSD nudc thai sau xti Iy vao cac hoat dong do thi & Viét
Nam dugc néu 6 Hinh 4 [8].

NGHIEN cUU

A Hinh 4. So do tdng thé TSD nuidc thdi trong cdc hoat dong
do thi

TSD nudc thai tai khu vuc doé thi cé thé tiét kiém
dugc rat nhiéu chi phi danh cho moi trudng, dic biét
la trong van dé tiéu thu nudc va ti€p nhin nudc thai.
Nudc thai sau xt ly 1a hgp phan tai nguyén nudc do thi,
c6 thé tai tao dong chay sinh thai tu nhién va canh quan
nhdm cai thién mai trudng s6ng va mang lai nhiing loi
ich truyén thong, gido duc cong dong.

3. Xay dung quy trinh TSD nudc thai sau xi ly cho
cac hoat dong do thi

3.1. TSD nudc thdi trong nha mdy XLNT tdp
trung ciia do thi

Trong qua trinh van hanh nha may XLNT tap trung,
mot ti1¢ 16n nudc sach phai cung cip cho qua trinh sinh
hoat ctia cong nhéan, hoat dong ctia cac cong trinh, vé
sinh va lam mat thiét bi, tudi cay, rtia san, riia dudng,
dodi nha vé sinh. Tuy nhién, do muc dich st dung khac
nhau nén ciing khong cén thiét phai stii dung toan bo
lugng nudc cdp ddm bdo quy chudn vé nudce sinh hoat
trong hoat dong ctia nha may XLNT. Nghién ctiu ctia
dé tai RD 37-20 nam 2022 cho thay cdc muc dich duéi
day co6 thé TSD nudc théi sau xt ly cho qud trinh van
hanh cong trinh va thiét bi XLNT [8].

- Nhom 1: St dung nudc thai sau xt ly cho céc cong
doan xt ly c6 yéu cau nudc sach. Day la loai nudc thai
TSD khong han ché tiép xtic v6i cac muc dich: (i) Phun
bé phan ting sinh hoc dé dip bot bé hiéu khi, bé diéu
hoa, bé lang cat thdi khi, véi luu lugng nudc phun
0,007 m’/phut/m dai duong 6ng phun va chat lugng
nudc thai sau xu ly phai c6 SS nhoé hon hodc bang 50
mg/l; (ii) rtia bé loc cat véi cudng do 6-8 1/s-m? trong
5 phut hodc bang nudc va gi6 két hgp cuong do nude
3-4 1/s-m* trong 5 phut, yéu cau chat lugng nuéc sau
xu ly dat mic A caa QCVN 40:2011/BTNMT nhung
SS va BOD, phai nho hon hodc bang 25 mg/l; (iii) lam
sach so b cong trinh/thiét bi xt 1y bun véi lugng nude
0,3 -1,0 m*/dan-phut (phu thudc cong suat va loai may
ép bun) va chat lugng nudc thai sau xu ly dat mic A
cia QCVN 40:2011/BTNMT, tuy nhién SS ctia nudc
thai sau xu ly phai nho hon hodc bang 30 mg/l; va (iv)
chudn bi cac loai hoa chat nhu PAC, polymer, voi nuéc
Ca(OH),, dung dich hypoclorit... d€ XLNT va bun thai
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v6i yéu cau chat lugng nudce st dung: Nudc thai sau xt
ly dat muc A ctia QCVN 40:2011/BTNMT, tuy nhién
SS va BOD ctia nuéc thai sau xti ly phai nhé hon hodc
bang 20 mg.

- Nhém 2: St dung nudc thai sau xti ly cho qua trinh
tudi cdy va vé sinh cong trinh. Déy 1a loai nudc thai
TSD khong han ché tiép xuc cho cac nhu ciu: (i) Doi
nha vé sinh va rlia san nha may véi lugng nudc tiéu
chudn: 2 lit/m?* san/ngay va chit lugng nudc thai sau xu
ly dat muc A theo QCVN 40:2011/BTNMT nhung TSS
phai <30 mg/l va téng Coliform < 200 MPN/100 ml;
(ii) tudi cay, rtia dudng véi lugng nudce tiéu chuén la 3
lit/m?*/ngay va rtia dudng 0,4 lit/m*/ngay, dam bao chat
lugng nudc thai sau xt ly dat miic B hodc mtc A theo
QCVN 40:2011/BTNMT nhung TSS phai <30 mg/l va
tong Coliform < 200 MPN/100 ml.

So d6 st dung truc tiép nudc da qua xti ly dé cdp cho
cac muc dich vé sinh trong tram/nha may XLNT do6 thi
thé hién & Hinh 5.
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A Hinh 5. So do quy trinh sit dung nuéc thdi sau xit Iy cho
cdc nhu cdu vé sinh trong tram/nha mdy XLNT tdp trung clia
do thi

Theo so d6 Hinh 5, m¢ét phan nudc thai sau xu ly
dugc giti lai trong bé chiia hodc h6 6n dinh d€ TSD cho
cac nhu cau dung nudc sach hodc vé sinh trong nha
may/tram XLNT. Néu nudc thai sau xti ly dat miic A ctia
QCVN 40:2011/BTNMT hodc QCVN 14:2008 thi tiép
tuc kht tring nang cao bang thiét bi UV, sau d6 dung
dé tudi ciy hodc rua dudng trong nha mdy. Néu nude
thai sau xt ly dat mtic B cia QCVN 40:2011/BTNMT
hoac QCVN 14:2008 thi phai tiép tuc xu ly nang cao
dé S§<30 mg/l, BOD,<30 mg/I va téng Coliform < 200
MPN/100 ml trong c6ng trinh MBR (Membrane Bio-
reactor) dé€ c6 thé doi nha vé sinh, san xudng hodc bom
di tudi cay, rua dudng trong nha may.

3.2. TSD nuéc thdi ti¥ cdc hé thong/cong trinh
XLNT phi tap trung
baéi véi cac khu do thi, khu dan cu tdp trung nhd
hodc co s6 dich vu giai tri... doc 14p riéng hodc viung
ven do6 dugc quan ly thoat nudc theo hinh thtic phi tap
trung vé6i thoat nudc riéng hoan chinh (tach riéng nuéc
mua, nudc thai den va nudc thai xdm) hodc khong hoan
chinh (tdch riéng nuéc mua va nudc thai).
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Vé phuong dién TSD nudc, hé thong thoat nudce phi
tap trung quy md nho va viia c¢é thé phan ra cac loai:
Hé thong thoat nudc khong TSD nudc thai, TSD mot
phan nudc thai va TSD hoan toan nudc thai. Vi mang
luéi thu gom nudc thai ngan hodc khong co, thi c6 thé
tach thu gom va xt ly riéng cac loai nudc den, nudc
xam. Qua trinh x{ ly nuéc xdm don gian hon so véi
nudc den va dé TSD tryc tiép vao cac muc dich nhu:
doi khu vé sinh, tudi cay, ria duong. Doi véi cac ho gia
dinh va cong trinh cong cong riéng, cac khu resort...
c6 thé ton tai song song hinh thic té chic thoat nudc
va XLNT phi tap trung doi véi mdt s6 doi tugng ding
nudc khong dn udng va hinh thic té chic cip nudc
phi tap trung tii nguén nudc xam sau xu ly. H¢ thong
thoat nudc phéan tan c6 TSD nudc thai (Decentralized
Sanitation and Reuse - DESAR) dugc néu & Hinh 6.
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A Hinh 6. So do TSD nuidc thdi tir hé thong XLNT phdn tdn
khu vic ven dé

Trén co sG cac nguyén tic tiép can quan ly tai nguyén
nudc bén viing, quy trinh TSD nudc thai va nuiéc mua
cho cac du 4n khu d6 thi, khu dan cu nhd, co s dich vu
nghi dudng... riéng ré, doc lap véi hé thong thoat nudc
tap trung cua do thi dugc thuc hién theo trinh ty sau:

- T6 chtic thu gom nudc: TG chiic thoat nudce riéng
cho nudc thai va nudc mua.

- Phén tich céc diéu kién kinh té, ky thuat dé danh
gia kha ndng tach riéng dong nudc den va nudc xam.

- Xac dinh nhu ciu dung nudc va chat lugng nudc
cdp dé sti dung cho cac muc dich ctia du an.

- Panh gia kha nang TSD nudc thai cho cac muc
dich st dung nudc ctia doi tugng.

- Xac dinh danh gia muc do ti€p nhan nudc mua va
nudc thai (kha nang diéu tiét nuéc mua va kha nang tu
lam sach nudc thai) ctia h6 canh quan sinh thai khu vuc.

- Xac dinh mtc d¢ xu ly, dé xuit day chuyén cong
nghé, tinh toan thiét ké va ldp dat cdng trinh, thiét bi
xt ly nudc xam.

- Xac dinh mtic d¢ xu ly, dé xuat day chuyén cong
nghé, tinh toan thiét ké va lap dit cong trinh, thiét bi
xu ly nuéc den.



- Thiét ké va lap dat hé thong cdp nudc TSD nude
xam (c6 tinh dén viéc b6 sung thém nudc tit h6 canh
quan sinh thai) cho cac muc dich déi nha vé sinh, rtia
san duong, chita chay (khi can thiét)...

- Thiét ké va lap dat hé thong cdp nudc TSD nude
den (c6 tinh dén viéc bs sung thém nudc tit h6 canh
quan sinh thai) cho cac muc dich tudi cay va tham co...

- Tinh todn, lap dit cac cong trinh va thiét bi b6 cap
nudc thai (nu6c den, nudc xam), diéu tiét nuGc mua va
tao canh quan tang cudng qua trinh ty lam sach cho ho
canh quan sinh thai.

- Tinh todn, lap dit cac cong trinh va thiét bi b6 cap
nudc thai sau xti ly, nudc mua, nudc ho canh quan sinh
thai cho nguon nudc ngdm khu vuc dy an.

3.3. TSD nuiéc thdi trong khu vic ndi dé

Trong d6 thi, TSD nudc thai sau xti ly cho cac hoat
dong chinh ctia d6 thi la phuc vu tuéi cdy, riia duodng,
phong chiia chdy... va b6 cap dé phuc hoi ngudn tai
nguyén nudc ngam, ciing nhu hé sinh thai vyc nuéc
mat song ho do thi.

D€ TSD nudc thai, ngoai viéc quan tric chit lugng
dat yéu cau xa thai, con phai danh gia chat lugng nudc
thai cé pht hgp véi yéu cau st dung hay khong. Vi do
thi la mot moi trudng ti€p xtc cong dong, nude thai
TSD phai dam bao cac diéu kién vé sinh trong quy dinh
ctia TCVN 12526:2018 (ISO 20761:2018), TSD nuéc tai
cac khu vyc d6 thi - Huéng dan danh gia an toan TSD
nuéc — Cac thong s6 va phuong phap danh gia; TCVN
~1:2018 (ISO 20760-1:2018), TSD nudc tai cic khu vuc
do thi - Huéng dan cho hé théng TSD nudc tap trung -
Phén 1: Nguyén tac thiét ké ctia hé thong TSD nudc tap
trung; TCVN -2:2018 (ISO 20760-2:2017), TSD nudc
tai cac khu vuc d6 thi - Huéng dan cho hé thong TSD
nudc tap trung — Phan 2: Quan ly hé thng TSD nudc
tap trung.

Cong trinh xt ly b6 sung cho hé thong XLNT do6 thi
c6 thé la bé loc vat liéu loc ndi tu ria, bé loc cat trong
luc hodc ap luc, loc dia, loc mang MEF... [9, 10]. Khi tiép
nhan nudc thai sinh hoat sau qud trinh xt ly, dé 6n
dinh chat lugng nudc ho do thi muc A va cac thong s6
anh hudng dén stic khoe con ngudi trong nudc ho dudi
ngudng Bang 1 cia QCVN 08:2023/BTNMT [11], can
thiét phai suc khi, tiép tuc lam giau oxy dé€ ting cudng
qua trinh ty lam sach ctia ho [12]. Nudc thai do thi sau
khi xtt ly bang cac phuong phap truyén théng dat quy
chuidn moi trudng vé xa thai dugc bs cap cho ngudn
nuéc mit va nudc ngdm theo 3 qua trinh: (i) Xu ly triét
dé bang cac bién phap va ky thuat nang cao dé€ co thé
truc tiép bd cap vao ngudn nudc ngdm hodc nudc mit
song ho theo kha nang tu lam sach ctia n6 dé du tri
chita chay, cip nudc tudi cay, ria dudng va bd cap cho
nudc ngam. (ii) Tiép tuc lam giau oxy cho nudc thai sau
xt 1y b6 cap vao ngudn nudc mat song, ho, va theo kha

NGHIEN cUU

nang tu lam sach ctia n6 d€ du trii chiia chay, cip nudc
tudi cay, ria dudng va bé cap cho nudc ngam. (iii) B6
cap truc tiép vao ngudn nudc mit song ho, va theo kha
ndng tu lam sach ctia n6 d€ du trii chiia chay, cip nude
tudi cdy, rita dudng va bd cip cho nudc ngdm.

Quy trinh TSD nudc thai sau xt ly cho cic hoat
dong do thi trong d6 c6 bé cap nudce thai cho song, hod
d6 thi dugc néu tai Hinh 7.

L .~ Dnbaiegebiniel bng ™ e f-!{‘:ﬂ].d-l'l:l.u-ﬂ =1
Ve Pl e sk -
i 0
ik iy e . 5] 5P
:'.._-\-r_:n-n pe F r'- 3 [LEF] Fils i
}E:':_'_" ol b B, - | "1:"'51 i iy || ey
s e | + S | -
= =
Dot b |
ki Ty +
Pl L A
e JOVN b B s i el g ] Ko b e et il 20
1 ER i g
% " . | .1.'.'\--'d|-:.l.-l\..|i.li.'\|
= e b ;.
: r_:; e 1 g cme
- a
s D sanmhi o wrk is
[

A Hinh 7. Quy trinh TSD nuéc thdi sau xi Iy cho cdc hoat
dong do thi

Do su phtic tap cua viéc xay dung mang lu6i duong
ong va cong trinh cdp nudc thai TSD, nudc thai do thi
sau xu ly thuong dugc bd cap vao cac ho do thi dé ti dé
c6 thé ldy nudc phuc vu cho cac hoat dong d6 thi nhu
néu ¢ phan 2. Qua trinh tiép nhan nudc thai sau xt ly
dat yéu cdu xa thai vao ngudn tiép nhan d€ phuc vu cho
cac muc dich cdp nudc phi sinh hoat trong d6 thi dugc
thé hién theo so d6 Hinh 8.
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A Hinh 8. So doé tiép nhdn nudc thdi sau xit Iy vdo cdc nguon
nudc mat dé cdp nudc phi sinh hoat cho cdc hoat dong do thi

Céc vuc nudc mit co thé tiép nhan nudc thai sau xt
ly d€ phuc vu cdp nudc cho cac hoat dong do thi: H6
6n dinh (vai tro xt ly tiép tuc nudce thai) trong cic nha
may XLNT do6 thi; H6 d6 thi (vai tro hé diéu hoa trén
hé thong thoat nudc) tai cac do thi hoac khu déan cu
tap trung; Kénh song ndi do (vai tro ti€p nhén va van
chuyén nudc mua trén hé thong thoat nude do thi).

Cac tang nudc ngdm cd vai trod quan trong trong viéc
luu chtia va quan ly nguén nudc ngot, vi vay can phai
dugc b6 sung lién tuc d€ bu vao lugng nudc da khai
thac tai cac giéng khoan trong khu vuc do thi. Nuéc
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thai sau xti ly c6 thé “bd cap” lai, truc tiép qua cic giéng
bom vao hodc gian tiép qua céc ao thdm, cho cac tang
nudc ngam nay. Pua nudc thai sau xi ly vao nguon
nudc ngdm mach nong dé tlit ngudn nudc nay bo cap
lai cho ho do thi, chéng hién tugng bdc hoi nudc, giam
dd sdu ho vé mua kho. Khi b6 cap nhén tao cho nude
ngdm, nudc thai sau qua trinh xt ly bang cong nghé
phd bién va nang cao d€ loai bd cac thanh phan doc
hai, mam bénh, dugc tiép tuc thanh loc ty nhién bing
quy trinh thdm qua dat va van chuyén trong ting ngdm
nudc. Day chinh la cic qua trinh: (i) loc co hoc dé tach
cac phén tu ran lo lting, (ii) phan hty sinh hoc cac chét
hiiu co va chuyén hoéa cac chit dinh dudng (N, P), va
(iii) két tta hoa hoc, hdp thu va hdp phu vatly... déluu
giti cac thanh phén hitu co va vo co lai trong dét... Chat
lugng nudc ngdm can dugc theo doi thudng xuyén dé
dam bao céc yéu ciu vé chat lugng doi véi cac muc dich
st dung cu thé.

4. Két ludn

Nudc thai sau xu ly ddm bao quy chudn ky thuat vé
moi trudng la mdt thanh phan tai nguyén nudc do thi,
can thiét phai quan ly hiéu qua va bén viing. Viéc TSD
nudc thai viia c6 y nghia trong BVMT, viia ¢6 hiéu qua
kinh té cao khi tiét kiém dugc lugng l6n tai nguyén
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Do dic diém st dung nudc, nudc thai sau xt ly c6
thé cdp dé€ thay thé nudc cip sinh hoat tip trung cho
cac hoat dong ctia nha may XLNT do6 thi, cho cum dan
cu hodc cong trinh c6 hé thong thoat nudc thai phan
tan, cho tudi cay, rtia duong, phong chiia chay... 6 do
thi. Nudc thai sau xti ly b6 cip cho kénh ho d6 thi va
dia tang chdia nudc ngdm sé gép phan tao nén canh
quan ciing nhu dam bao tinh bén viing va 6n dinh cta
tai nguyén nudc do thi. Quy trinh TSD nuéc dugc xay
dung cho cac d6i tugng st dung nudc: Xu ly bs sung
d€ cac nhom st dung nudc tai nha may XLNT tap
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chat lugng khong yéu ciu theo chat lugng nudc sinh
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bao an toan cho cac hoat dong cdp nudc khong dn
udng nay can thiét phai xay dung cac quy chuin ky
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trén cd s& co cac quy chuén ky thuat nay sé hoan thién
dugc cac cong nghé va cong trinh xt ly tiép tuc hodc
xt ly nang cao cho nuéc thai TSDm
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LUA CHON PHUONG AN CAI TAO HE THONG XU LY NUGC THAI
SINH HOAT BANG PHUGNG PHAP MOORA VA AHP

PANG TUAN HAI, NGUYEN HIEN THAN
Khoa Khoa hoc qudn Iy, Dai hoc Thu Ddu Mgt

Tom tit:

O nhiém moi trudong nudc dang trd thanh vin
dé dugc quan tam trong xa hoi. Nghién ctu st dung
phuong phap MOORA va AHP két hgp hé chuyén gia
hoé trg ra quyét dinh lya chon phuong an cai tao hé
thong xt ly nudc thai (XLNT) sinh hoat cho nha may
dét may tai TP. Tan Uyén, tinh Binh Duong. Két qua chi
ra chi s6 MOORA cung cép su lua chon phuong an t6i
uu la cai tao hé thong XLNT theo cong nghé sinh hoc
hiéu khi két hop thi€u khi.

Tu khéa: Hé thong XLNT, nuéc thdi, MOORA va
AHP.

Nhan bai: 30/12/2022; Stia chita: 7/2/2023;

Duyét diang: 2/3/2023.

1. bat van dé

Nudc 1a mot tai nguyén vo cung phong phu va quy
gia doi v6i con ngudi [1]. Mat khac, moi hoat dong
kinh t€ va dan sinh déu phat sinh ra nudc thai sinh
hoat [2]. Hién nay, Viét Nam la mdt trong 5 nha xuat
khéu dét may hang dau thé giéi véi thi phan 4-5%. Thi
trudng xudt khdu chinh ctia Viét Nam 13 Hoa Ky, EU va
Nhat (chiém trén 75% kim ngach xuét khdu hang ndm)
v6i cac san phdm may méc chu yéu la cac san phdm
ti bong va s¢i tong hop cho phéan khuc thi trudng cdp
trung va thép [3].

Theo thong ké ctia Téap doan Dét may Viét Nam
(VINATEX) trong nam 2019, Viét Nam c6 5.982 céng
ty dét may, véi luc lugng lao dong chiém hon 20% lao
dong trong khu vic cdng nghiép va gan 5% tdng luc
lugng lao dong toan qudc. Phan 16n cac cong ty dugc
dat tai mién Nam (62%), con lai ndm & mién Bic (30%),
mién Trung va Tay Nguyén (8%). Trong do, cac cong
ty may chiém ty trong 16n (70%), con lai la cac cong ty
dét (17%), kéo sgi (6%), nhudém (4%), va nganh cong
nghiép hoé trg (3%) [4]. Nganh may mac c6 s6 lugng
céng nhéan 16n nén nudc thai phat sinh ra moi truong
la van dé chinh. Cong ty may mdc tai Tan Uyén, Binh
Duong cé nganh nghé kinh doanh chinh la "May trang
phuc, trit trang phuc tii da 16ng thu", san xudt hang
thoi trang cho cac thuong hiéu noéi tiéng trén thé gidi.
Hién nay, cong nghé XLNT tai cong ty da khong con
dap tng dugc quy chudn nudc thai dau ra. Do do, cdn

Selecting methods for reforming
domestic wastewater treatment
facilities using MOORA and AHP

Abstract:

Water pollution has emerged as a critical concern,
necessitating effective measures for its mitigation. This
study employs the MOORA and AHP methods, in
conjunction with expert input, to facilitate decision-
making in selecting an appropriate solution for
enhancing the domestic wastewater treatment system
at a textile factory located in Tan Uyen City, Binh
Duong Province. The study findings indicate that the
MOORA method presents an optimal alternative for
upgrading the wastewater treatment system through the
implementation of aerobic and anoxic biotechnologies.

Keywords: Domestic ~ wastewater, —wastewater,
MOORA, AHP.

JEL Classifications: Q51, Q52, Q55, Q58.

dé xudt phuong an cai tao hé thong XLNT sinh hoat
m&i phu hgp véi hién trang phat sinh nudce thai va quy
chuin ngudn tiép nhan. Tuy nhién, cong nghé XLNT
hién nay rat da dang va kho lya chon gitia cac cong
nghé c6 su tuong dong.

Viéc lya chon mot cong nghé XLNT phu thudc
vao nhiéu van dé nhu kinh té, xa hoi, mdi truong va
ky thuat. D€ giai quyét vin dé nay, cong cu hé trg ra
quyét dinh da tiéu chi thudng dugc st dung. Cac cong
cu phén tich da tiéu chi dugc st dung phd bién hién
nay nhu: danh gid ty 1é phtic tap (COPRAS) [5], t6i uu
héa da muc tiéu trén co s6 phan tich ty 1¢ (MOORA)
(6], trong s6 cong don gian (SAW) [7], TODIM [8],
PROMENTHEE va VIKOR. Trong s6 cac phuong
phap ho trg da tiéu chi, tht MOORA la phuong phap
nhan dugc su quan tdm. Do d96, trong nghién ctiu nay
dugc st dung d€ lua chon cong nghé XLNT sinh hoat
cho cong ty may mac.

2. Dii liéu va phuong phap nghién ctu

2.1. Ditliéu

Dt liéu st dung thu thép tu két qua quan tric moi

truong dinh ky, tinh toan, tham van chuyén gia, dii liéu

hoat dong san xudt kinh doanh ctia Cong ty may mdc
tai Tan Uyén, Binh Duong ndm 2021 va 2022.

2.2. Phuong phdap MOORA
Phuong phap MOORA dugc giéi thiéu lan dau tién
bdi Brauers nam 2004. Pay la mot ky thuat t6i uu hoa
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da muc tiéu c6 thé ap dung thanh cong dé€ giai quyét cac
van dé ho trg ra quyét dinh phiic tap trong moéi trudng,
trong d6 cac muc tiéu co6 thé xung dot nhau. MOORA
trén co s6 phan tich ty 1é gom cac budc dugc néu trong
nghién ctiu ctia Willem Brauers (2004) [9]:

Buigc 1. Tinh céc gia tri chudn hoéa p,; véimoii=1,
2,.,mvaj=1,2,..,n, theo cong thic:

d

p
m

2

m+ Z d,./.
i=1

Buide 2. Tinh cac do Entropy ¢ ctia mdi tiéu chi Cj
v6imoij=1,2,..,ntheo cong thuc:

Z[pl, In(p,)]-(1- Zp,,)ln(l Zp,,

i=1

pi/‘ =

G day, tiéu chi trong s6 c6 thé dugc udc tinh bing
cach stt dung phuong phap AHP.

Buide 3. Tinh céc trong s W, ctia moi tiéu chi C voi
moij =1, 2, .., n theo cong thic:

l—e.

S

Buide 4. Tinh ma tran ra quyét dinh dugc chudn hoa:
X=I[x] _ trongdo, - véimoii=1,2,..,mva

ijd mxn®

j=1,2,.,n

2
Buide 5. Tinh cac ma tran ra quyét dinh sau khi da

chuén héa véi cac trong s6 W = [Wij]mxn, trong do
Wu - WJ % Xu
Buéc 6. Tinh toan P, = ZW VaR, = > W,
| jeB |NB jeNB

Trong d6 B 1a tap hop cac tiéu chi lgi ich va NB 1a
tap hop cac tiéu chi khongloiich, véimoii=1,2,..,m
Buide 7. Tinh todn cac gid tri uu tién
Qi =P -R v6imoii=1,2,..,m
Buidc 8. Xép hang cac phuong an
A > A néu Q, > Q, v6i moi i, k=1,2,...,m
2.3. Phuong phdap AHP

Phuong phap phan tich thi bac (Analytic Hierarchy
Process - AHP) 1a mot trong nhiing phuong phép tinh
toan trong s6 ap dung cho cac bai toan ra quyét dinh
da muc tiéu dugc dé xuat bdi Thomas L. Saaty. AHP
la mét phuong phap dinh lugng, dung d€ sip xép cac
phuong an quyét dinh va chon mét phuong an thoa
man cac tiéu chi cho trude [10]. Phuong phap AHP
la phuong phap t6i uu nhét d€ xac dinh trong s6 thoa
man ca 2 yéu cdu khach quan (tinh nhat quan va thong
ké) va chta quan (mtc uu tién trong phat trién hién
nay). Trong phuong phap nay, viéc so sanh dua trén
cac cau hoi: “A gdp maylan B”, “C quan trong gdp may

10 ‘ Chuyén dé |, ndsm 2023

lan B” [11]. Cac budc xac dinh trong s6 bang phuong
phap AHP nhu sau:

- Ta c6 céc chi thi thich ting dugc xem xét lién hé
trong s6 ctia moi chi thi trong méot nhom chu dé j d6i
v6i muc tiéu thich tGing v6i bién d6i khi hau (G). Thiét
lap cac chu dé L (=1,2,3,...,n).

- Tién hanh danh gid so sanh bat cap mic d6 quan
trong cua tiing cht dé theo thang diém tii 1 - 9 [12]. Cu
thé tai Bang 1:

Bang 1. Gia tri danh gia clia Saaty trong so sanh bat cip

Tri| Micquantrong |Tri Miic quan trong
s0 s0
Quan trong bang 2 | Quan trong bidng nhau
nhau cho dén viia phai

3 | Quan trong vita phdi | 4 | Quan trong tui viia phai

dén kha quan trong hon

5 | Hoiquantronghon | 6 |Kha quan trong cho dén

rdt quan trong

7 | Rdt quan trong 8 | Rdt quan trong cho dén

vO cung quan trong

9 | V6 cung quan trong

Két qua danh gia dugc thé hién thanh ma trdn méi
quan hé ctia cic chu dé véi nhau.

1 a, ... a,

A= l/a, 1 .. xy

M M M M

l/a, l/a, .. 1

Tinh t6ng muic d) uu tién cla tling cdt va xac dinh
trong so:

Zajl, Zajz....zam,
thu dugc 1a cac yéu t6: W
W, W, W,

17’ 22’

w, = a/ Zau Vector trong so

i=1

W, W,

11’ 22°
W )_ ZWJ =

Tién hanh kiém tra d6 nhat quan ma tran danh gia
so sanh gitia cdc chu dé.

W W=

Wll

Ta c6 vecto trong s6 W = [ w ” ] va ma trdn A tu

w
ma tran danh gia tim quan trong.

nn
Tinh nhét quan cta ma trdn A dugc tinh nhu sau:

Tinh t6ng vecto trong s6 W cta tiing hang dé cé
vecto B b,

Zau =

2

bn
Chia méi phén tu cta vecto B cho thanh té tuong
ung trong vectc W (WH, W, W, ... Wnn) cho ta vecto

mdi c:
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Bang 2. Thang hé s6 RI
n 3 4 5 6 7 8 9 10 11 12 13 14 15
RI 0,58 0,9 1,12 1,24 1,32 1,41 1,45 1,49 1,51 1,48 1,56 1,57 1,59
Bang 3. Tiéu chi lua chon phuong an cai tao hé thong XLNT
STT| Chudé Tiéu chi Loai Ky Giai thich
tiéu chi | hiéu
1 Kinh té Chi phi dau tu - C1 | Chi phi d4u tu cang th4p sé cang t6t. Diéu nay
gidm bét chi phi tai chinh cho chu dau tu
Chi phi vin hanh, béo tri, bdo - C2 | Chi phi van hanh cang thip sé cang t6t. Diéu nay
dudng gidm bét chi phi tai chinh cho chu dau tu
Kha nang nang cdp (cong suit, + C3 | Cong nghé c6 kha ning mé rong vé cong suat hay
hiéu qua xti ly...) cai thién hiéu qua xt ly trong tuong lai cang tét
2 X4 hoi, Yéu cdu vin hanh - C4 | Yéu cdu nhiéu lao dong hay it lao dong, qua trinh
Ky thuat van hanh c6 don gian hay phtic tap
Su 6n dinh + C5 | bam bao hoat déng 6n dinh khi cé su thay déi bat
thuodng vé chat lugng nudc dau vao, thoi tiét va
bién d6i khi hiu
3 Moéi trudng | Hiéu suét xi ly + C6 | Hiéu sudt xtt ly cao, han ché rti ro
An toan va thén thién véi moi - C7 | Cong nghé dé xuit tao ra chat thai lam gia ting 6
truong nhiém trong qud trinh xt ly
Tiét kiém dién tich x4y dung + C8 | Cac phuong an dé xudt cin han ché phat sinh chét
thai
Tiét kiém nang lugng + C9 | Cong nghé c6 kha nang tiét kiém nang lugng cang
tot

Chil thich: tiéu chi “+” la tiéu chi tich cyc (gid tri cang I6n cang tot), “-“la tiéu chi tiéu cuc (gid tri cang l6n cang bdt 1gi).

b, /w,
c=|b,/w, | }\max la trung binh ctia cac thanh t6
b, /w, .
clla vecto c: Amax =— ZC i . Sau do tinh chi s6 nhat quan
n
max —n
theo cong thiic: CI = —1
n J—

Tinh ty s6 nhit quan CR = CI/R], CR < 0,1 ma trdn
danh gia 1a hop 1y, ngugc lai ta phai tién hanh danh gia
& cdp tuong ting. Trong d6 RI dugc 1dy theo Bang 2.

Bang 4. Ma trin tim quan trong cuia cic tiéu chi

3. Két qua nghién ctu
3.1. Tiéu chi lua chon phuong dn ndng cdp, cdi
tao hé thong XLNT
Céc tiéu chi d€ lua chon phuong an cai tao hé thong
XLNT bao gom 9 tiéu chi [13] (Bang 3).
3.2. Xdc dinh trong so tiéu chi cho cdc phuong dn
cdi tao
Trong s6 cho cac tiéu chi dugc xdc dinh bang
phuong phap AHP. Diém so sanh cip cua cdc tiéu chi

Tiéu chi C1 C2 C3 C4 C5 C6 C7 C8 C9
Cl1 1 5 7 9 7 2 3 3 3
C2 1/5 1 3 6 1/4 1/7 1/7 1/7
C3 1/7 1/3 1 3 1/7 1/5 1/5 1/5
C4 1/9 1/6 1/3 1 1/8 1/7 1/5 1/5 1/5
C5 1/7 1/4 1 8 1 1/8 1/4 1/4 1/4
C6 1/2 4 7 7 8 1 1/2 1/2 1/2
C7 1/3 7 5 5 4 2 1 1 1
C8 1/3 7 5 5 4 2 1 1 1
C9 1/3 7 5 5 4 2 1 1 1

Chuyén dél,ndm 20231 11
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dugc thuc hién thong qua y kién khao sat ctia 3 chuyén
gia trong linh viuc moi trudng. Piém trung binh tdm
quan trong so sanh cdp ctia 3 chuyén gia cho tting tiéu
chi dugc st dung 1a diém so sanh cdp cho céc tiéu chi
nhu Bang 4.

Duya vao diém danh gid cic tiéu chi, tinh gid tri
trung binh hinh hoc ctia tling hang tiéu chi dugc trinh
bay & Bang 1. Lay tiéu chi chi phi d4u tu lam vi du minh
hoa, ta cé:

9
=H%=1><5><7><9><7><2><3><3><3=
i=1
11.9070

12,44

Y

Theo cach tuong ty, trung binh hinh hoc cac tiéu chi
lya chon phuong an cai tao hé thong XLNT thu dugc
nhu sau: {mc1’ me, Mgy My, Mg, Mg, M, Mg, My
=1{0,80, 0,38, 0,21, 0,44, 1,66, 1,80, 1,80, 1,80}. Trong s6
dugc xac dinh dya vao gia tri trung binh hinh hoc cua
céc tiéu chi thu dugc. Ching han, trong s6 tiéu chi chi
phi dau tu:

= 3,66

3,66 366 _ 429

12 56

cl
i=1

Tuong ty, trong s6 cho cac tiéu chi con lai dugc xac
dlnh {W W Wcs’ WC4’ Wcs’ Wcs’ WC7’ Wcs’
{0,29, 0, 06 0, 03 0,02, 0,03, 0,13, 0,14, 0,14, 0,14}.

Ma tran danh gid d6 nhit quan dugc thiét lap th()ng
qua nhén trong s6 va ma tran tam quan trong cac tiéu
chi @€ thu dugc vecto B: B = Aw = [2,27; 0,36; 0,28;
0,18; 0,38; 1,36; 1,365 1,36; 1,36]. Chia mbi phén ti cta
vectd B cho trong s6 tuong ting trong vectd W thu dugc
vector mdi c: ¢ = [9,50; 9,89; 9,38; 10,60; 11,03; 10,23;
9,47; 9,47; 9,47]. Tinh trung binh ctia cic thanh t6 ctia
vecto ¢ thu dugc gia )\max = 9,89. Chi s6 nhét quén cta
ma trdn tdim quan trong ctia cac tiéu chi dugc xac dinh:
Aax =1 9,89-9

o5 =

Cl = =0,11
n—1 9-1
cl 0,11
—=——=0,08
Ty s6 nhat quan CR thu dugc: R 145

Theo Tarek M. Zayed va Daniel W.Halpin [14], CR
=0,08 < 0,1 thi ma trdn tdm quan trong cta cac tiéu chi

Bang 5. Tiéu chi va phuong an cai tao hé thdng XLNT sinh hoat

Cong nghé xti ly Cong nghé hiéu khi két hgp | Cong nghé thiéu khi | Cong nghé hiéu khi két
thiéu khi gia thé bAm dinh két hgp mang MBR | hgp thiéu khi hién hiiu
Ky hiéu Pon vi Loai Phuong dn 1 Phuong 4n 2 Phuong an 3
C1 (Triéu dong) Min 500 650 400
C2 (Triéu dong) Min 295 295 231
C3 (Piém s6) Max 9
C4 (Lao dong) Min 2 1
C5 | (Diém s0) Max 8
Cé (%) Max 90 95 85
C7 | (kg/nam) Min 15 20 10
Cs8 (%) Max 0 10 0
C9 (%) Max 5 5
Bang 6. Gia tri chuidn hoéa va trong s6 AHP cuia cac tiéu chi
Cong nghé xu ly Cong nghé hi€u khi két | Cong nghé thiéu khi | Cong nghé hiéu khi két
hop thiéu khi gia thé bam | két hgp mang MBR | hgp thiéu khi hién hitu
dinh
Cac Tiéu chi Don vi Loai Phuong an 1 Phuong an 2 Phuong an 3
muc Cl1 (Triéu dong) | Min 0,53 0,6 0,6
L‘I";‘ C2 | (Triéudéng) | Min 0,67 0,67 0,33
cilon C3 (Diém s6) Max 0,55 0,62 0,55
C4 (Lao dong) Min 0,58 0,61 0,54
C5 (Diém s6) Max 0,56 0,74 0,37
C6 (%) Max 0 1 0
Cc7 (kg/ndm) Min 0,58 0,58 0,58
C8 (%) Max 0,53 0,6 0,6
C9 (%) Max 0,67 0,67 0,33
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Bang 7. Cac két qua tinh toan Pi, Ri, Qi va xép hang

Phuong an P, R Q Xép hang
Phuong an 1 0,20 0,29 -0,09 3
Phuong an 2 0,34 0,37 -0,03 2
Phuong an 3 0,192 | 0,22 | -0,028 1

1a nhat quan va phu hgp. Do d9, trong s6 cho cac tiéu
chi thu dugc cho céc tiéu chi lya chon phuong an cai
tao 1a phu hop.

3.3. Lua chon phuong dn cdi tao hé thong XLNT

Mot s6 dit liéu duogc tinh toan céc tiéu chi Iya chon
cac phuong an cai tao hé thong XLNT dugc tham van
tu cac ky su ctia Cong ty TNHH Moi trudng Kaizen
va Cong ty TNHH O&M. DPiém danh gia dinh lugng
thang diém tu 1 - 10 (1 la thdp nhat, 10 la diém cao
nhdt) nhu Bang 5.

Céc tiéu chi lya chon phuong an cai tao hé thong
XLNT dugc chia lam 2 loai. Loai tich cuc “Max” 1a tiéu
chi c6 gia tri cang 16n cang t6t va loai tiéu cuc “Min” ¢
gia tri cang thdp cang t6t. Trén co s& dii liéu, qua trinh
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chuin héa dii liéu dugc tién hanh theo phuong phap ty
1é¢ Min-Max (Bang 6).

Sau d6, nhan trong s va gia tri chudn hoéa cta tling
tiéu chi ta thu dugc ma tran quyét dinh cho cac phuong
an cai tao hé thong XLNT sinh hoat. Sau khi nhén
trong sO va gia tri chudn hda ctia tiing tiéu chi, ta thu
dugc P, R, Q, va xép hang theo phuong phap MOORA
nhu Bang 7.

Két qua phan tich MOORA cho thay phuong an 3
- "Cdi tao hé thong XLNT theo cong nghé sinh hoc hiéu
khi két hgp thiéu khi hién hiiu” cho diém s6 cao nhit
-0,028.

4. Kétluan

St dung cac phuong phap thu thip di liéu va
phuong phap MOORA dé€ giai quyét phuong an cai
tao hé thong XLNT sinh hoat cho Cong ty may mac
tai TP. Tan Uyén, tinh Binh Duong. Chi s6 MOORA
cho két qua phuong an t6i uu la cai tao hé thong
XLNT theo cong nghé sinh hoc hiéu khi két hgp thiéu
khi hién htium
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DANH GIA HIEU QUA XULY NUOC THAI DET NHUOM
BANG QUA TRINH XAM THUC THUY DONG HOC,
KET HOP VGI H ,0,/FENTON pONG THE

TRAN NAM TRUNG

Trung tam Phadn tich va Phdt trién khoa hoc cong nghé
NGUYEN VAN PHUGC

Hoi Nuidc va Moi trudng Thanh phd H6 Chi Minh

Tom tit:

Nghién ctiu nay nhdm danh gia hiéu qua xt ly nudc
thai dét nhudém bang qua trinh xam thuc thuy dong hoc
(HC), st dung 16 phan tng Vortex. Nghién ctiu danh
gia cac yéu té6 doc lap anh huong dén hiéu qua xu ly
ddé mau va COD trong nudc thai moé phong, gom: pH
(2 - 4), thai gian xt ly (15 - 45 pht), ap sudt dau vao
(8 - 10 kg/cm?). T6i uu héa qua trinh HC nho ap dung
phuong phap quy hoach thuc nghiém véi phuong an
nghién ctiu bé mat dap ting. Trén co s6 toi uu hdéa HC,
Dé tai tiép tuc danh gid hiéu qua xt ly cta qua trinh HC
két hop v6i Hydrogen peroxide (H,0,) va Fenton.

Két qua thuc nghiém cho thay diéu kién t6i uu la
pH 3, thoi gian luu 30 phat va dp suit dau vao 10 kg/
cm?, khi d6 hiéu qua xt ly d¢ mau la 22,67% va COD
1a 20,03%. Két hgp HC vé6i Hydrogen peroxide (H,0,)
cho thdy, H O, 6 nong d6 50 mg/L cho hiéu qua xt ly
t6i uu, d6 mau 92,62% va COD 81,78%. Két hgp HC véi
Fenton dong thé, H,0, 1a 50 mg/L va ty 1é Fenton 1:10
la ty 1€ t6i uu, hiéu qua xt ly do mau, COD lan lugt la
97,59% va 94,8%.

Tu khoa: Xam thuc thiy dong hoc, nudc thdi dét
nhudm, moé hinh bé mdt dép ving, Fenton.

Nhan bai: 30/12/2022; Stia chita: 1/3/2023;

Duyét dang: 12/4/2023.

1. Dat vin dé

Nudc thai sinh ra tii cdc nganh cong nghiép san xuat
dét nhuom 1a mot trong nhiing tdc nhan anh huéng
dén moi truong 16n nhat vao thoi dai hién nay, vi khéi
lugng nudc thai 16n va tinh chét phtic tap cta cac loai
thu6c nhuom. Thuéc nhudém goéc azo dugc st dung
phd bién trong san xuét hang dét may, thudéc nhém kho
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Assessing effectiveness of textile and
dyeing wastewater treatment using
advanced oxidization methods

Abstract:

This study aims to assess the efficiency of treating
textile dyeing wastewater using the hydrodynamic
cavitation (HC) process with a Vortex reactor. Various
independent factors affecting color and COD treatment
efficiency in simulated wastewater are evaluated,
including pH (2-4), treatment time (15-45 minutes), and
inlet pressure (8-10 kg/cm?). The process is optimized
using the Experimental Planning Method with
Response Surface Methodology (RSM). Additionally,
the study evaluates the treatment efficiency of HC
when combined with hydrogen peroxide (H,0,) and
homogeneous Fenton methods. The experimental
results indicate that the optimal conditions for
treatment are pH 3, a retention time of 30 minutes, and
an inlet pressure of 10 kg/cm?. Under these conditions,
the color removal efficiency is 22.67%, and the COD
removal efficiency is 20.03%. When HC is combined
with hydrogen peroxide (H,O,), a concentration of 50
mg/L yields the optimum treatment efficiency, resulting
in color removal efficiency of 92.62% and COD removal
efficiency of 81.78%. Furthermore, combining HC with
homogeneous Fenton using H,O, at a concentration of
50 mg/L and a Fenton ratio of 1:10 demonstrates optimal
treatment efficiency, with color removal efficiency of
97.59% and COD removal efficiency of 94.8%.

Keyword: Hydrodynamic cavitation (HC), textile
dyeing wastewater, response surface modeling, Fenton.

JEL Classifications: Q51, Q53, Q55, Q59.

phan huy sinh hoc. Viéc xa nudc thai duc va d6 mau
cao c6 tac dong nghiém trong dén hé sinh thai thay
sinh, tdc dong tiéu cuc dén quan thé sinh vait. Hau hét
cac chat nhudm hitu co phtic tap c6 lién quan dén doc
tinh gan, dot bién, doc tinh gen va doc té bao.

Ung dung céc quy trinh oxy héa tién tién (advanced
oxidation process, viét tit 1a AOPs) da dugc dé xuit vi
ching c6 thé 1am phan huy cac chit hiiu co phuc tap



va kho phan huy sinh hoc. Trong s6 cong nghé AOPs
khéc nhau, HC da cho thdy két qua hda hen vé phan
huy chat 6 nhiém. Trong HC, khi chét1dng di vao ving
ap sudt thdp, cac khoang hoi (bong béng) dugc hinh
thanh va dat dugc kich thudc t6i da duéi su gian nd
dang nhiét. Theo ly thuyét diém néng, mot sy sup do
nhiét ngay lap tlc xay ra, trong chu ky nén lién tiép,
dan dén sy hinh thanh trang thai siéu téi han cta ap
sudt va nhiét do cuc bd cao, dugc goi 1a diém nong. Cac
bién d6i hoa ly cin thiét cho qua trinh xdy ra do nhiing
diéu kién dp suit va nhiét do cuc doan nay dugc tao ra
& cac diém nong. Hai co ché chinh dugc phan bé trong
su phan huy ctia cac chit 6 nhiém htiu co (nhiét phan
va phan ting oxy héa béi OH* (hydroxyl radicals, véi
cac chat 6 nhiém)), dién ra & ba khu vyc cta 16 phan
tung HC: Bén trong khoang, tai giao di¢n khoang va
trong moi trudng chét 1ong. HC cung cdp mot 10 trinh
hip dan d€ tang cuong quy trinh trén hang loat ting
dung cong nghiép, dac biét la trong viéc xti ly nudc thai
cong nghiép co6 chiia chat chiu nhiét nhu thuéc nhu¢m,
khang sinh, thudc trti sau... dong thoi c6 thé loai bo
amoniac trong nudc thai. Ngoai ra, HC c6 thé dugc su
dung nhu mot cach ting cuong hiéu qua xt ly khi HC
két hgp véi Fe (II) hodc persulfate (PS) dé€ xu ly cac hgp
chat httu co kho phan hay.

Theo nghién ctiu ctia Kassim O. Badmus va cong su
[3] vé xti ly 6 nhiém mau Orange II (OR2) trong nuéc
thai mo phong bang cich st dung HC vong phan luc
két hop v6i H,O, va Fenton, yéu t6 anh huong dén qua
trinh xam thuc gom: Thoi gian xt ly, pH, ap sudt dau
vao va khi két hgp véi AOP khac. Hiéu qua xt ly t6i uu
ctua mo hinh nghién ctiu nay & pH 2, thoi gian xt ly 60
phut, ap sudt dau vao 1a 400 kPa (trong d6 500 kPa la ap
suat toi da ctia mo hinh dat dugc).

Mohan M. Gore [5] ciing da nghién ctiu hiéu qua xu
ly thu6c nhuém RO4 bang cach st dung HC két hgp
v6i H,0, va chi ra rang, méi trudng axit va ap sudt dau
vao cao la diéu kién thuén lgi cho xt ly thuéc nhudém.

Theo V. Innocenzi [6], hiéu qua xt ly t6i uu clia qua
trinh xam thuc dat dugc & diéu kién pH 2, ap suat dau
vao t6i da ctia mo hinh (5 bar) va thoi gian xu ly 1a 30
phut. Pong thai, theo Virendra Kumar Saharan, pH t6i
uu cho qua trinh xt ly bang HC la 2 [9]. Trong khi d6,
theo Jingang Wang, viéc loai bo cac hop chit mau &
diéu kién pH dat dugc hiéu qua cao nhitla 4 [14]. Theo
Lakshmi N. J thi pH t6i uu ctia m6 hinh HC la 3, tuy
nhién khi tang thoi gian xu ly thi hiéu qua xt ly tang
theo nhung tiéu hao nhiéu ning lugng, do do, cin két
hop qua trinh HC véi cac AOPs khac.

Bén canh do, nghién ctiu ctia Charikleia Zampet
cho thdy, hiéu qua hiép déng ctia HC va H O, la rét cao
[15]. Cliing nhu cac nghién ctiu khac da néu & trén, hiéu
qua xt ly hiép dong luon cao hon rat nhiéu so véi tling
qua trinh don 1é.

NGHIEN cUU

Tu cac két qua nghién ctiu néu trén, nhiing thong
s6 can dugc khao sat d€ t6i uu héa qua trinh HC trong
xt ly d6 mau va khoang hoéa thuéc nhuém géom: pH ti
2 - 4; ap sudt d4u vao 6 trong khoang 8 - 10 kg/cm? (do
ap sudt t6i da cia mo hinh 1a 10,3 kg/cm?); thoi gian xd
ly tii 15 - 45 phut va d€ tang hiéu qua xt ly, Dé tai sé
tht nghiém qua trinh két hgp HC véi H,O, va Fenton.

2. Phuong phap va mo6 hinh nghién ciiu

2.1. Déi tugng va noi dung nghién ciiu
2.1.1. Doi tugng nghién ctiu

Déi tugng nghién ctiu ctia D€ tai la nguoén nudc
thai gia 1ap chtia thuéc nhudém véi nong dé 200 mg/L
(Methylene blue 100 mg/L va methylene red 100 mg/L),
tuong ting do mau 1247 Pt-Co va COD 538 mg/L.

[',r-.ﬂl___."lh_r_.-'\-g\_‘ = oy R
1 |

"‘-._: "'H.--'*"‘-\,"'""H--"\‘. H, h__.n L COoOH
* e

H A ]| H b H, CHy

Methylene blue (C, H N.S)

1677187 '3

Methylene red (C, .H N,O.)

1577157 372

2.1.2. Ngi dung nghién ctiu
Khao sat kha ning xt ly d0 mau va COD bang qua
trinh HC loai Vortex, bao gébm cac thong s6: pH; thoi
gian xt ly; ap sudt dau vao.
Tu diéu kién t6i uu da khéo sat ctia HC, tiép tuc
danh gia hiéu qua xu ly khi két hop qua trinh xam thuc
voi H O, va Fenton.

2.2. Hoa chdt va thiét bi diing trong nghién ciiu
2.2.1. Héa chat

Thu6c nhudém methylene blue va methylene red -
hang Scharlau; dung dich Hydrogen peroxid - hang
Fisher; Iron (II) sulfate heptahydrate - hang Himedia.

2.2.2. M6 hinh thiét bj

Mo hinh thi nghiém gém 1 b€ chua thé tich 50 L
(c6 hé thong tudn hoan nudc lam mat d€ 6n dinh nhiét
d6 bé); 1 may bom ap cao, cdng suit 1,5 kW; 3 van
diéu khién (V1, V2, V3); 2 dong hé do 4p suit (P1,
P2). Dong hat ctia mdy bom dugc két néi véi day bé
va dong xa tii may bom phéan nhanh thanh hai dong:
buong day chinh va dudng tranh. Dong chinh chua
thiét bi xam thuc (Vortex). V2, V3 dugc cung cdp dé
kiém soat hudng cua dong chit long. Khi dudng chinh
(Vortex) dugc m& V2, van diéu khién V3 dugc dong lai
dé dam bao khong c6 dong chay trong duong tranh. Ca
duodng chinh va dudng tranh déu chdm dit bén trong
bé dudi mic chatlong dé tranh bat ky su dua khong khi
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vao chat long do tia chat long lao xudng. Toan b thiét
lap c6 sy phat sinh ctia cac khoang trong thiét bi vong
phan luc HC d€ dam bao sy va cham ctia céc tia can tré
nhau trong thiét bi cavitation. Van V1 nham muc dich
thu mau va xa nudc thai sau thi nghiém (Hinh 2.1).
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A Hinh 2.1. M6 hinh thiét bi thi nghiém

bay la mo hinh chay tuan hoan, tao dong chay mot
chiéu gan véi thiét bi HC (Loai Vortex). Thi nghiém
dugc thuc hién theo tting mé (Hinh 2.2, Hinh 2.3).

A Hinh 2.2. M6 hinh thi nghiém thuc té

Thong s6 thiét ké: D = 21 mm; R =8 mm; d =7 mm; L = 25 mm
Hinh 2.3. Lo phdn ting xdm thyc dang Vortex

2.3. Phuiong phap nghién ciiu

2.3.1. Phuong phap phan tich

Cac phuong phap phan tich thuc hién theo
Standard Methods for the Examination of Water and
Wastewater, APHA, 2017.

2.3.2. Phuong phdp xii ly so liéu
Phuong phap quy hoach thuc nghiém véi phuong
én nghién ctiu bé mit dap ting: Ap dung phin mém
MODDE 5.0 d¢ danh gid mtc d¢ anh hudng cta cac
yéu td.
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Phuong phép thong ké s6 liéu, xt ly s6 lieu: Ap
dung phan mém Excel trong thong ké, tinh toan, xac
dinh théng sé.

2.3.3. Phuong phdp thuc nghiém

Noi dung 1:

Ung dung phuong phdp quy hoach thuc nghiém
(QHTN) véi phuong phap nghién ctiu bé mdt dap ting
(Response Surface Methodology - RSM), biéu dién dudi
dang da thtic bac hai, dugc ap dung dé€ t6i uu hda qua
trinh xam thyc thtly dong hoc, gom cac buée nhu sau:

Budc 1: Xac dinh céc yéu t6 anh hudng dén qua
trinh xt ly (pH; thoi gian xt ly; ap sudt dau vao; nong
do co chat) va pham vi gi6i han cta tiing yéu to.

Béang 2.2. Y nghia va cac miic ctia cdc bién trong qua trinh
xu ly

Bién doc lap Mic | Mic | Mic
dudi | cosG | trén
(-1) (0) | (+1)

X,- pH 2 3| 4

X, - Ap sudt ddu vao (kg/cm?) 8 9 10

X, - Thai gian xt ly (phut) 15 30 45

Bién phu thudc Két qua xti ly

Y, - Hiéu qua xt ly d6 mau (%) T6i da

Y, - Hi¢u qué xti ly COD (%) T6i da

Buide 2: Xac dinh s6 lugng thi nghiém dugc bo tri
theo kiéu truc tim quay (Rotatable Central Composite
Design - RCCD) va quy hoach thi nghi¢ém L dugc xay
dung & 3 muc gia tri v6i 3 yéu t6 anh hudng. S6 thi
nghiém thi€t ké: N = 3* + N (k: Yéu t6 anh hudng; N :
S6 thi nghiém tai tdm v6i 3 thi nghiém). Téng s6 c6 30
thi nghiém dugc bo tri theo ma tran.

Bui6c 3: Tién hanh thuc nghiém trén mo hinh xt ly dé
xac dinh d6 mau va COD sau khi xt ly (diéu chinh pH vé
khoang 6,5 + 0,1) bang qud trinh x4m thuc tai cdc mic
gia tri voi tiing nghiém thiic. Mdi thi nghiém dugc thuc
hién ldp lai 2 14n dé loai bo sai so.

Buide 4: Dung phuong phap Taguchi dé thong ké, xu
1y s6 liéu, xac dinh hé s6 ctia phuong trinh héi quy, tinh
toan diéu kién phan ting t6i uu qua trinh xam thuc.

Tu két qua tinh todn trén mo hinh, tién hanh kiém
chiing thuc nghiém lai diéu kién doc lap t6i uu.

Noi dung 2:

Két hgp cac diéu kién t6i uu tti ndi dung 2 cua qua
trinh xam thuc véi H,O, Thic nghiém déi ching: Chi
xti Iy bang H O, riéng 1¢, & diéu kién t6i uu, khong ket
hgp v6i qua trinh xdm thuc.

« Cac budc tién hanh thi nghiém ctia n6i dung
gom:

Buide 1: Chuén bi nudc thai mé phong c6 d6 mau
1247 Pt-Co va COD 538 mg/L.



Buidc 2: Diéu chinh diéu kién van hanh t6i uu cta
cac yéu t6 doc lap.

Budc 3: Diéu chinh néng do H,O, & mic 20; 50 va
100 mg/L.

Buiéc 4: Tién hanh thi nghiém.

Buide 5: Diéu chinh pH vé khoang 6,5 £ 0,1.

BuiGe 6: Phan tich chi tiéu COD va do mau.

Budc 7: Ddnh gia hiéu qua xt ly t6i uu ctia H,O, két
hop HC; H,O, riéng 1é va HC riéng Ié.

Noi dung 3:

Két hgp cac diéu kién t6i tti ndi dung 2 ctia qua trinh
xam thuc v6i Fenton. Thuc nghiém do6i chiing: Chi xt
ly bang Fenton riéng 1é & diéu kién t6i uu, khong két
hgp v6i qua trinh xam thuc.

«+ Cac budc tién hanh thi nghiém ctia n6i dung gom:

Buie 1: Chudn bi nudc thai mé phong c6 do mau
1247 Pt-Co va COD 538 mg/L.

Bang 3.1. Két qua thi nghiém t6i vu hoa

NGHIEN cUU

Buidc 2: Diéu chinh diéu kién van hanh t6i uu cta
cac yéu t6 doc lap.

Buiéc 3: Biéu chinh ty 1é Fenton & mtc 1:1; 1:2; 1:5.

Budc 4: Tién hanh thi nghiém.

Buide 5: Diéu chinh pH vé khoang 6,5 £ 0,1.

Buiéc 6: Phan tich chi tiéu COD va d6 mau.

Budc 7: Danh gia hiéu qua xt ly t6i uu cua Fenton
két hop HC; Fenton riéng 1é va HC riéng lé.

3. Két qua va thao ludn

3.1. Ung dung quy hoach thuc nghiém dé xdc dinh
anh huéng ciia cdc yéu to doc lap
Thuc hién 30 thi nghiém dugc thiét ké theo phuong
phép dép ting bé mat nhdm khdo sat anh hudng cta cac
yéu t6 doc lap: pH (X)); thai gian xt Iy (X); dp sudt dau
vao (X,) dén hi¢u qua xt ly d6 mau (Y,) va COD (Y,).
Két qua thé hién trong Bang 3.1.

TN | Bién ma héa Bién thuc Ham muc | TN | Bién mi hoa Bién thuc Ham muc
tiéu tiéu
X, |X,|X,|pH| Ap | Th.gian | Hiéuqua xi X, |X,|X,|pH| Ap |Thgian | Hiéuquaxi
suat ly (%) suat ly (%)

- |Kg/cm?| phat | COD | Mau - |Kg/cm?| phut | COD | Mau
1 -1 -1 2 8 15 10,41 [ 18,68 | 16 | -1 | 1 0 2 10 30 21,56 | 43,14
2 O-1(-1] 3 8 15 9,67 {1780 17 | 0 | 1 | O 3 10 30 19,70 | 41,30
3 1 |-1(-1] 4 8 15 6,88 | 1347 | 18 | 1 1|0 4 10 30 14,50 | 30,39
4 [-1|10]|-1] 2 9 15 14,31 [ 26,06 | 19 | -1 | -1 | 1 2 8 45 13,38 | 19,57
5 010 (-1] 3 9 15 13,20 {2446 | 20 | 0 | -1 | 1 3 8 45 12,08 | 19,17
6 01]-1| 4 9 15 9,85 | 17,48 | 21 -1 1 4 8 45 9,29 | 14,35
7 1-1]111]-1 2 10 15 19,52 13849 22 | -1 | O 1 2 9 45 18,22 | 30,55
8 o1 (-1] 3 10 15 17,84 {3649 23 | 0 | O | 1 3 9 45 16,91 | 28,63
9 1 1 (-1 4 10 15 12,64 | 26,06 | 24 | 1 0 1 4 9 45 12,83 | 19,73
10]|-1]-1]0 2 8 30 12,83 119,01 25 | -1 | 1 1 2 10 45 22,30 | 44,03
11(0]-1]0 3 8 30 11,71 {1893 26 | 0 | 1 1 3 10 45 20,26 | 42,10
12| 1]-1]0 4 8 30 8,92 | 14,11 27 | 1 1 1 4 10 45 14,87 | 30,79
13(-1]10] 0 2 9 30 17,66 {2935 28 | 0 | O | O 3 9 30 15,43 | 26,86
14 1 0| 0] O 3 9 30 16,36 {27511 29 | 0 | O | O 3 30 16,73 | 27,91
15 0 4 9 30 11,90 ({18,771 30 | 0 | O | O 3 30 16,73 | 27,75

A Hinh 3.1. Anh hudng ciia cdc nhan t& chiét dén ham muc tiéu
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Két qua cho thdy, ca 3 yéu t6 (pH, thoi gian xt ly,
ap sudt dau vao) déu anh huong dén hiéu qua xu ly do
mau va COD (Hinh 3.1).

Yéu t6 4p sudt dau vao (X,) va thdi gian xu ly (X,)
tac dong ty 1¢ thuén dén hiéu qua xt ly, khi tang ap suét
dau vao hodc tang thoi gian xt ly déu lam tang hiéu qua
xu ly. Trong d6, yéu t6 ap sudt dau vao anh hudng rat
16n dén hiéu qua xti ly d6 mau va COD.

Yéu t6 pH (X)) tac dong ty 1é nghich déi véi hiéu
qua xt ly, khi giam pH thi hiéu qua xt ly tang lén.

3.2. Hiéu qua xii ly

Do tin cdy ctia mo hinh dugc kiém tra thong qua hé

s6 tuong quan R% Trong do, R* = 0,991 (d6 mau) va R?

= 0,994 (COD) cho thdy moé hinh tuong thich véi két
qua du dodn va thyc nghiém. Ngoai ra, Q* = 0,979 (do
mau) va R? hiéu chinh = 0,987 (d6 mau); Q* = 0,983
(COD) va R? hiéu chinh = 0,991 (COD) & d¢ tin cay
95%, ndm trong khoang hgp ly vi sy sai biét nho hon
0,2. Bong thai, kiém tra sy hdi quy cho thdy, gia tri p
mo hinh & ca xti ly d6 mau va COD déu =0 < 0,05; gia
tri p ctia do khong phu hop (lack of fit) 0,555 (dd mau)
va 0,818 (COD) > 0,05 (Bang 3.2). Do d6, mé hinh cé
y nghia thong ke, c6 su tuong thich véi thuc nghiém.
Bang 3.3 thé hién két qua phén tich (ANOVA) cta
phuong trinh hoi quy, chi ra sy anh hudng ctia cac yéu
t6 khao sat dén hiéu qua xti Iy do mau. Két qua cho thay
cacbién: X, X, X, X%, X %, X X, va X X, c6 dnh hudng

Bang 3.2. Két qua danh gia ANOVA cua phuong trinh héi quy ctia hiéu qua xi ly d0 mau va COD

D6 mau DF SS MS F P SD
(variance)

Total 30 7915,94 263,865

Constant 1 7308,6 7308,6

Total Corrected 29 607,333 209,425 45,763

Regression 9 601,798 668,664 241,61 0,000 817,719

Residual 20 553,506 0,276753 0,526073

Lack of Fit (Model Error) 17 475,096 0,279468 106,926 0,555 0,528648

Pure Error

(Replicate Error) 3 0,784101 0,261367 0,51124

COD DF SS MS F SD
(variance)

Total 30 6528,65 217,622

Constant 1 5910,84 5910,84

Total Corrected 29 617,814 213,039 461,562

Regression 9 617,807 686,453 196,381 0,000 828,524

Residual 20 0,006991 0,0003495 0,0186963

Lack of Fit (Model Error) 17 0,005291 0,0003112 0,549267 0,818 0,017642

Pure Error (Replicate Error) 3 0,001699 0,0005666 0,0238044

Bang 3.3. Két qua phan tich ANOVA cac hé so trong
phuong trinh hdi quy ctia hiéu qua xti Iy dd mau (Y,) theo

Bang 3.4. Két qua phan tich ANOVA cic hé s6 trong
phuong trinh hoi quy cta hi¢u qua xi ly COD (Y,) theo

cac bién doc lap cac bién doc lap

Do mau | Coeff. SC | Std. Err. P Conf. COD Coeff, SC | Std, Err, P Conf,

(Y) int(z) (Y,) int(x)
Constant 21,1452 | 0,252396 | 6,05E-27 | 0,526489 Constant | 16,1785 0.149394 | 3,61E-24 | 0.311631
X, -3,6767 | 0,155782 | 4,48E-14 | 0,324956 X, -2,6983 | 0.0922078 | 6,82E-13 | 0.192343
X, 3,7472 0,155782 | 3,10E-11 | 0,324956 X, 3,7717 0.0922078 | 9,37E-16 | 0.192343
X, 1,2394 0,155782 | 1,27E-06 | 0,324956 X, 1,4339 0.0922078 | 1,24E-07 | 0.192343
XX, -2,0127 | 0,252396 | 1,22E-07 | 0,526489 XX, -1,3810 0.149394 | 1,17E-06 | 0.311631
XX, 1,4923 0,252396 | 8,78E-05 | 0,526489 XX, -0,2877 0.149394 0,06846 | 0.311631
XX, -0,4744 | 0,252396 0,0748 0,526489 XX, -0,9144 0.149394 6E-05 0.311631
XX, -1,2208 | 0,190793 | 3,05E-06 | 0,397988 XX, -0,8200 0.112931 | 5,04E-06 | 0.235571
XX, -0,3542 | 0,190793 | 0,07821 | 0,397988 XX, -0,1650 0.112931 0,15953 | 0.235571
XX, 0,6475 0,190793 | 2,88E-03 | 0,397988 XX, -0,0408 0.112931 0,72146 | 0.235571
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dang ké dén hiéu qua xt ly (p < 0,05). Bién X,* va X X,
khéc khong c6 anh hudng dén hiéu qua xt ly (p > 0,05).
Do d6, cac bién c6 anh hudng dén hiéu qua sé dugc git
lai cdc hé s6 trong phuong trinh hoi quy.

Phuong trinh ho6i quy thu dugc: Y, = 21,1452 -
3,6767 X +3,7472 X, + 1,2394 X, - 2,0127 X * + 1,4923
X?-1,2208 X X, + 0,6475 X X,

Bang 3.4 thé hién két qua phan tich (ANOVA) ctia
phuong trinh hoi quy, chi ra sy anh hudng cua cac yéu
to khao sat dén hiéu qua xt Iy COD. Két qua cho thay,
cac bién X, X, X, Xlz, X32 va X X, cé anh hudng dang
ké dén hiéu qua xt ly (p < 0,05). Cdc bién X %, X X, va
X X, khong c6 anh hudng dén hi¢u qua xt Iy (p > 0,05).
Do d6, nhiing bién c¢6 anh hudng dén hiéu qua sé dugc
giti lai cac hé s6 trong phuong trinh héi quy.

Phuong trinh héi quy thu dugc: Y, = 16,1785 -
2,6983X, +3,7717X, + 1,4339X, - 1,381 X ? - 0,9144 X 2
-0,82 X X..

Ddnh gid cdc yéu to dnh huéng dén hiéu qud xii ly
do mau va COD

Hinh 3.2 m6 ta hiéu qua xt ly do mau va COD &
dang mo hinh 3D, thé hién sy tuong tic gitia 3 yéu to
dén hiéu qua xt ly d6 mau, COD. M6 hinh 3D thé hién
khi tang 4p sudt va giam pH thi hiéu qua xt ly do mau
tang, dat gid tri cuc dai ¢ ap sudt 10 kg/cm?* va & khoang
pH tui 2 - 2,8. Hiéu qua xti ly d6 mau ting nhanh tii thoi
gian xu ly 15 1én 30 phut, tuy nhién khi tang thdi gian
xu ly lén 45 phat thi hiéu qua c6 tang nhung khong
dang ké.

Béng thuét toan phén tich tdi uu (Optimization) st
dung phan mém Modde 5.0 thu dugc gia tri t6i uu tuong
tng véi hiéu qua xti ly d6 mau va COD cuc dai: pH = 2;
ap sudt dau vao = 10 kg/cm?; thai gian xu ly = 30 phat.

A Hinh 3.2. Hiéu qud xt Iy d6 mau va COD 6 dang mé hinh
3D bé mat ddp ting

NGHIEN CUU

Bang 3.5. Bang khao sat miic d) tiéu t6n hoa chit
diéu chinh pH
pH 6,6 | 6 5 4 3 2

Thé tich H,SO,0,1N 0 [1,75]2,6]32|45]|193
tiéu ton (mL)

Midc du tai diéu kién pH 2 c6 hiéu qua xt ly cao
nhat nhung khéng cao hon dang ké so v6i pH 3 trong
khi lugng tiéu ton hda chat la rat 16n. Ngoai ra, viéc st
dung pH 2 la m¢t mic pH cuc doan, sé anh hudng dén
do bén cac thiét bi. Theo nhu danh gia khao sat vé lugng
tiéu ton hoéa chit (H,SO,) d€ diéu chinh pH dugc trinh
bay & Bang 3.6 thi viéc lya chon pH 2 d€ tién hanh khao
sat 1a khong pht hop véi thuc té.

Két qua du toan yéu t6 ap sudt dau vao hoan toan
pht hgp déi véi cac nghién ctiu trude day. Hinh 3.12
thé hién hiéu qua xt ly d6 mau va COD ting déu tu ap
sudt 8 - 10 kg/cm?. Yéu t6 ap sudt dau vao la yéu t6 quan
trong trong hiéu qua xti ly COD va d¢ mau. Yéu t6 ap
suat dau vao anh hudng dén cuong do xam thuc trong
hé thong. Cuong do xam thuc dugc danh gia qua s6 Cv
dugc xac dinh béi cong thic:

o _B-P
v 1 )
5 PV

Trong dé: P, 1a 4p sudt ha Iuu ctia dong chéy (Pa); P,
la ap sudt hoa hoi chat 1ong (~ 4241,14 Pa); p la mat do
chét 1éng (~ 995,7 kg/m’); v, 1a van t6c & c6 hong ctia
thiét bi xam thuc (m/s).

Cv giam khi gia tdng ap sudt ddu vao vi van tdc tai cd
hong ctia thiét bi xam thuc ting 1én véi su gia ting ap
sudt. Su khai dau xam thuc gia tri hé s6 Cv =1 tai diéu
kién ly tuéng, Cv < 1 sé tao ra kha nang xam thuc dang
ké. Tuy nhién, trong vai truong hgp Cv > 1 la do su tén
tai lugng nho khi hoan tan, sé lam giam qua trinh xam
thuc. Bang 3.7 danh gia khao sat hé s6 Cv dén qua trinh
xam thuc. Hiéu qua xt ly tang 1én khi tang ap suat dau
vao la hoan toan phu hgp véi s6 Cv da dugc dua ra tu
cac nghién cdu trudc day.

Stt dung Optimizer trong phan mém Modde 5.0 dé
tinh két qua du doan, tai diéu kién pH 3, thai gian xt
ly 30 phut va 4p suat dau vao 10 kg/cm?, hiéu qua xt ly
t0i da d6 mau la 42,83% va COD la 21,8%. Kiém chiing
lai két qua du doan bing thuc nghiém tai cac diéu kién

Bang 3.6. Danh gid hé s6 C,

Apsuidt| Luu |Puodng | Diéntich | Van C,
dduvao | lugng |kinhcd| matcat | toc tai
(kg/ (m%/s) | hong | c6hong | cdthat
cm?) (m) (m?) (m/s)
8 0,00042 | 0,0065 |2,83x10°| 15,019 | 0,834
9 0,00050 | 0,0065 |2,83x10°| 17,612 | 0,607
10 0,00063 | 0,0065 |2,83x10°| 22,293 | 0,371
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Bang 3.7. Bang két qua thuc nghiém tai cac di€u kién t6i uu

TN Lian1 | Lan2 | Lan 3 | Du bdo
Hiéu qua xti ly d6 mau (%) | 39,63 | 39,96 | 40,23 | 42,83
Hiéu qua xtt ly COD (%) 18,88 | 18,52 | 19,08 21,8

trén, két qua thuc nghiém lap lai 3 14n hiéu qua xu ly do
mau va COD.

Nhu vay, hiéu qua xtt ly d6 mau va COD thuc
nghiém khong c6 su khac biét véi két qua du doan.

3.3. Két hgp qud trinh xdm thuc véi HO, va
Fenton

3.3.1. Két hgp qud trinh xam thuc véi H,0,

Hiéu qua xti ly cta qua trinh xam thuc dién ra véi
ca ché chinh la phan ting ctia cac géc OH* v6i cac hop
chit mau gay ra qua trinh oxy hoéa va c6 thé c6 su phan
huy nhiét do cac hgp chét hién dién gin khoang sup dé.
Do d6, khi b6 sung thém cac goc OH* sé ting cudng
hiéu qua xti ly. Hydrogen peroxide la mdt chat oxy hoa
thuodng cd san, c6 thé dugc st dung d€ xu ly nudce thai
do tiém ndng oxy hoa cao. Hiéu qud ctia H,O, trong
viéc oxy héa cic chit 6 nhiém hiiu co phu thudc rit
nhiéu vao viéc tao ra cac goc OH* thong qua su phéan ly
ctia H O,. Dué6i diéu kién xam thyc cdc phan ti H,O,
c6 thé dé dang phan ly thanh cac g6c OH*.

H,0, + xam thyc — 20H*

H,0 + xdm thyc — H* + OH*

OH* + hogp chat mau — hgp chat don gian

OH* + hgp chit don gian — CO, + H,0

Céc thi nghiém st dung qua trinh két hgp gitia xam
thuc va H,O, dugc thuc hién v6i cdc thong t6i du néu
trén ctia HC va néng do H,0, tii 10, 20, 50 va 100 mg/L;
tdong ting véi ty 1¢ COD: H,O, lan lugt 1a 1:50; 1:25;
1:10 va 1:5.

Miic d6 phan hay hgp chit mau 6 cac nong do H,0,
khéc nhau dugc trinh bay trong Bang 3.9. Két qua cho
thdy, hiéu qua xi ly ting lén khi gia ting nong do H,O,.

— e

A Hinh 3.3. Hiéu qud xit ly do mau va COD; Ty 1é COD/H,0,
1:50, 1:25, 1:10 va 1:5; H,O, don lé, HC don Ié

Hiéu qua xu ly d6 mau va COD tang lén dén 91,71%
va 71,93%. Tuy nhién, két qua & Bang 3.9 cho thdy, khi
ting nong do H,O, dén 100 mg/L, hi¢u qua xt ly do
mau ting khong dang ké, bén canh d6, hiéu qua xu ly
COD con ¢6 xu huéng giam. Nguyén nhan do cac goc
OH* sé phan ting véi cdc goc H,0, hinh thanh cac géc
oxy hoéa yéu hon va cling do sy téi t6 hgp cac géc oxy
héa thanh H,0, va H O.

OH*+ OH*—> H.O,

OH* + H,0, - O,H* + H,0

OH*+O,H* > H,0 +0,

Hiéng s6 phan huy ctia d§ mau va COD dugc xic
dinh bang phuong trinh sau.

2
ln&:kxt @
C

Trongtdé, Ct la nong do tai thoi diém t; C, la nong do
ban ddu; k la hdang s6 phan hiyy va t la thoi gian phan
hiiy.

Két qua thé hién trong Bang 3.9 chi ra ring, qua
trinh lai gitta xam thuc va H,0, hiéu qua xt ly cao hon
nhiéu so véi cdc quy trinh don 1é. Hang s6 phan hay do
mau va COD ctia qud trinh xdm thuc don 1€ 14n lugt la
16,81 x 10° va 7,31 x 10° phut; H,O, don 1€ 1a 10,36 x
10° va 5,01 x 10° phut™. Hiéu qua xt ly ctia qua trinh lai
(tai ty 1¢ H,0O,: COD 1:10) cia d6 mau,COD tang lén

Bang 3.8. Hiéu qua xu ly két hop HC va H,O; H,0, don 1¢; HC don I¢
Pon vi A0 Al A2 A3 A4 | HO, | HC

pH - - 3 3 3 3 - 3
Th.gian phut - 30 30 30 30 - 30
Ap sudt ddu vao kg/cm? - 10 10 10 10 - 10
H,0, mg/L - 10 20 50 100 50 -
Tyl¢ H,0,:COD - - 1:50 1:25 1:10 1:5 1:10 -
Do mau Pt-Co 1247 514 232 105 99 914 753
COD mg/L 538 278 211 151 154 463 432
Hiéu qua xtt ly do mau % - 58,78 81,40 91,58 92,06 26,70 39,62
Hiéu qua xtt ly COD - 48,33 60,78 71,93 71,38 13,94 19,70

29,54 56,06 82,48 84,45 10,36 16,81
kx10° phat

22,01 31,20 42,35 41,70 5,01 7,31
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Bang 3.9. Hiéu qua xu ly két hgp HC va Fenton; Fenton
don 1é va HC don 1é

DPonvi| FO | F1 F2 F3 |Fenton| HC

pH - - 3 3 3 - 3
Th.gian | phut - 30 30 30 - 30
Ap suat
dau kg/cm? | - 10 10 10 - 10
vao
HO, |mgL | - |50 | 50 | 50 | 50 -
Fenton | tylé - | 1:220 | 1:10 1:5 1:10 -
Mau Pt-Co | 1247 | 72 34 37 733 753
COD mg/L | 538 | 122 81 83 402 432
Hiéu
?},}u;gu 94,23 | 97,27 | 97,03 | 41,22 | 39,62
mau %
Hiéu
qua xt 77,32 | 84,94 | 81,57 | 25,28 | 19,70
Iy COD

- 195,06|120,07 | 117,25 | 17,71 | 11,21
kx10° | phat!

- 149,46 | 63,11 | 62,30 9,71 4,88

82,48 x 10° va 42,35 x 10° phut™. Hi¢u ting két hgp cua
qud trinh lai xdm thyc va H O, dugc dénh gid dya trén
ty 1¢ phan huy ctia cac qua trinh riéng 1é, qua trinh lai
nhdm xdc dinh hé s6 hiép dong cta qud trinh lai xAm
thuc va H O,. Hé s6 hiép dong ctia qua trinh lai déi véi
hiéu qua xt ly d6 mau, COD lan lugt 1a 3,2 va 4,6. Gia
tri nay cho thdy qua trinh lai hiéu qua hon so véi tting
qua trinh don 1é. k
R o (HC+H, 0, )
Hé s6 hiép dong f=—————
et kHCH202

3.3.2. Két hop qua trinh xam thuc véi Fenton

Trong s6 cac qua trinh oxy hda tién tién khac
nhau (AOPs) lién quan dén chat xuc tac kim loai, qua
trinh oxy hoéa Fenton xtc tdc mau la mot trong nhiing
phuong phéap xt ly dugc chdp nhén rong rai dé xu ly
nudc thai. Thudc thi ctia Fenton bao gom su két hop
ctia ion Fe (II) dugc giai phéng tii FeSO, va H,O, theo
ty 1é cu thé, dan dén viéc tao ra cac goc hydroxyl trong
mot khodng thoi gian ngan.

Fe** + H O, — Fe** + OH* + OH

Dbé nghién citu anh hudng cta viéc két hop qua
trinh xam thyc va Fenton, ty 1¢ Fenton (Fe**/H,0,)
dugc khao sat: 1:5, 1:10, 1:20 dugc st dung & nong do
H,0, la 50 mg/L tai diéu kién pH 3, 4p sudt dau vao 10
kg/cm? va thoi gian xt Iy 30 phut; nuéc thai 6 do mau
1247 Pt-Co va COD 538 mg/L. Cac két qua dugc thé
hién trong Bang cho thdy, hiéu qua xt ly ting lén khi
tang nong do Fe**. Tuy nhién, khi tang ty 1¢ Fenton gap
doi thi hiéu qua xt ly c6 xu huéng giam, do do, ty 1é
Fenton t6i uu nén chon la 1:10, vi néu gia ting ndong do
Fe?* sé gay ra qua trinh phan ting gitta Fe** véi cac goc

NGHIEN cUU

oxy héa lam giam hiéu qua xt ly.

Fe** + OH* — Fe’* + OH

Fe** + H)O, —» Fe** + H* + O, H*

Fe’* + O,H* — Fe** + O,H

Ciing tiong tu nhu viéc két hgp xdm thic H,O, thi
qua trinh lai gitta xam thuc va Fenton t6t hon so véi
tiing qua trinh don 1é. Két qua ty 1¢ ctia qua trinh phan
huy dugc thé hién trong Bang. Hang s6 xt ly d6 mau
va COD & ty 1¢ Fenton 1:10 va 1:5 lan lugt la 120,07 x
10° va 63,11 x 10° (phut?); 117,25 x 10° va 62,3 x 10°
(phut™). Két qua cho thiy, mac du tang lugng Fe** 1én
gap doi nhung hiéu qua xt ly c6 xu huéng giam. Do
do, d€ danh gia hé s6 hiép dong ctia qua trinh lai gitia
xam thuc va Fenton, can danh gia & ty 1é Fenton 1:10.
H¢ s6 hiép dong ctia qua trinh lai déi véi hiéu qua xt
ly d6 mau va COD lan lugt 1a 4,15 va 4,33. Két qua cho
thdy, hiéu qua xt ly ctia qua trinh lai gitia xdm thuc va
Fenton hiéu qua hon so véi tling qua trinh don 1é.

A Hinh 3.4. Hiéu qud xii Iy d6 mau va COD; Fenton 1:20,
1:10 va 1:5; Fenton don 1é, HC don 1é

Nhu vay, qua trinh lai gitta xdm thuc va Fenton la
lua chon t6i uu cho viéc khao sat hiéu qua xu ly nuéc
thai thuc t€ & noi dung 4 tai diéu kién xu ly pH 3, ap
sudt dau vao 10 kg/cm?, thoi gian xt ly 30 phut, ndng
dé H,0, 50 mg/L va ty 1¢ Fenton 1:10.

4. Két luan

Qua trinh xam thyc thly dong sti dung lo phan ting
Vortex d6i v6i nudc thai mo6 phong chia thuéc nhuém
dugc nghién ctiu va cho thay nhiing két qua nhu sau:

Hiéu qua xti Iy thuéc nhuom phu thudc vao pH. Tai
moi truong axit, pH 3, kha nang xt ly d6 mau dat hiéu
qua téi uu. Moi trudng pH ctia nudc thai anh hudng
dén trang thai phan t ctia hgp chat mau (ky nudc hodc
ua nudc) nén sé anh hudng dén hiéu qua xu ly.

Hiéu qua phan hay thuéc nhu¢m con phu thudc rat
16n vao ap sudt dau vao cling nhu s6 Cavitation (C).
Hai yéu t6 nay anh hudng dén tinh trang xdm thuc
trong 10 phan ting Vortex. Két qua cho thdy, tai ap sudt
10 kg/cm?*thi s6 C_ = 0,371; con tai cdc 4p sudt thap hon
thi s6 C, cao hon, dan dén hi¢u quéd xt ly thap. Tuy
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nhién, trong mo hinh nghién ctiu nay, ap suat toi da chi
c6 thé dat 10,3 kg/cm?, vi vdy, ap sudt dugc chon vén
hanh thuc té€ chi 10 kg/cm?

Thoi gian xti ly cling la mot yéu t6 anh huéng dén
qua trinh xt ly nudc thai. 30 phut la téi uu, vi néu tiép
tuc gia tang thadi gian xu ly sé lam gia tang nang lugng
dé xu ly trong khi d6 hiéu qua xu ly ting khong tuong
tng v6i nang lugng tiéu hao.

Ap dung phuong phdp t6i wu bé mit ddp ung
(RSM), da xac dinh dugc diéu kién t6i uu la pH 3, thoi
gian phan tng 30 phut va dp sudt dau vao 10 kg/cm?,
khi d6 hiéu qua xu ly d6 mau dat 22,67% va COD dat
20,03%.
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DIEU KIEN NHIET DONG THANH TAO VA SINH KHOANG
KHOI GRANIT NAM GIAI TREN CO SG THANH PHAN BIOTIT

PHAN LUU ANH, NGUYEN ANH DUONG
TRAN THI MAN, TRAN THI LAN

Vién Dia chdt

Vién Han lam Khoa hoc va Cong nghé Viét Nam

Tém tat:

Biotit khéi Nam Giai khu vic huyén Qué Phong,
tinh Nghé An thudc loat annite - siderophyllite giau Fe,
cao Mg. Theo thanh phén cta biotit trong ching, khoi
dugc tao thanh & nhiét do tu 667 dén 724°C va ap suit
trung binh 1.58 + 0.68 kbar, tuong ting v6i do sau ~ 5km
thudc tudng mezoabyssal. Cac thong s6 vé chat boc cho
thay khoi dugc thanh tao trong moi truong khi, ting
v6i granitoid I-SCR va thudc loai S-granit. Biotit trong
khoi gidu Cl va nghéo E theo chuyén héa sinh khoang
ung v6i Cl-granit, chling to qua trinh hinh thanh khoi
c6 su tham gia cia magma bi hén nhiém manh cac vat
chat vo. V6i cac thong s6 néu trén granitoid khoi c6
tiém nang sinh khoang Mo va Cu-Mo.

Tu khoa: Biotit, khoi Nam Gidi, granitoid, sinh
khodng.

Nhdn bai: 7/12/2022; Stia chiia: 25/12/2022;

Duyét ddng: 5/1/2023.

1. Dat vin dé

biéu kién nhiét dong thanh tao cac d4 xam nhap
trong s6 do6 co granitoid, luon la van dé cap thiét doi
v6i cac nha dia chat vi lién quan mat thiét dén cac vin
dé vé nguodn goc va chuyén héa sinh khoang cua da.
Dé giai quyét van dé nay cé 3 hudng nghién ctu co
htiu: Thach hoa, dia hoa va khoang vat hoc. Nhiing chi
s6 vé khoang vét hoc va t6 hgp cong sinh dong vai tro
to 16n. Nhu da biét diéu kién thanh tao (nhiét do, ap
sudt, ché do chat bdc, ché do axyt - kiém) cac da xdm
nhap c6 anh hudng rat 16n 1én thanh phan cac khoang
vat tao da dac biét la cac khoang vat sam mau. Biotit
la moét trong nhiing khoang vat tao da ctia cac thanh
tao magma va bién chdt c6 phd bién thién thanh phin
rong, hinh thanh trong khoang 16n cac thong s6 nhiét
dong, nhiéu khi 1a khoang vat mau duy nhét trong cac
bién loai da saing mau. Biotit dugc nghién ctiu nhiéu,
thuong dugc st dung d€ so sanh, phan loai magma,
xac dinh nhiét do thanh tao, xac dinh pha va thanh

Nam Giai granite formative thermody-
namics and biomass based on biotite

Abstract:

The biotite found in the Nam Giai massif of Que
Phong District, Nghe An Province, belongs to the an-
nite-siderophyllite series and exhibits high iron (Fe)
and magnesium (Mg) content. Based on the biotite
composition, it can be inferred that the massif was
formed at temperatures ranging from 667 to 724°C and
an average pressure of 1.58 * 0.68 kbar, corresponding
to a depth of approximately 5 km, within the mesoabys-
sal facies. The volatile substance parameters indicate
that the massif was formed in a reducing environment,
aligning with the granitoid I-SCR and belonging to the
S-granite type. The biotite in the massif is chlorine-rich
and fluorine-poor, indicating a metallogenic specializa-
tion corresponding to Cl-granite. This suggests that the
formation of the massif involved magma heavily con-
taminated with crustal components. Based on these pa-
rameters, the granitoid of the massif exhibits potential
mineralization of molybdenum (Mo) and copper-mo-
lybdenum (Cu-Mo).

Keywords: Biotite, massif Nam Giai, granitoid, met-
allogeny.

JEL Classifications: Q57, O13.

hé, xac dinh ché d¢ axyt - kém ctia moi truong, nguén
gbc da va diéu kién dia hoa tao khodng. Do 1a khoang
vat kha bén viing trong cac diéu kién nhiét do va ap
sudt khac nhau [1], c6 kha ning két hgp véi nhiéu
nguyén t6 chinh va vét khac nhau, biotit dugc xem nhu
la khoang vét chi thi quan trong cho nhiéu qua trinh
tao quang khac nhau. Thanh phan héa hoc cua biotit
phu thudc cht yéu vao thanh phan chinh ctia magma
nguyén thuy nén cé thé st dung dé€ xac dinh cac dac
trung hoéa ly khac nhau cia magma nguyén thuy. Ngoai
ra, ham lugng Flo va Clo ctia biotit c¢6 thé dugc st dung
dé dy doan hoat tinh Flo va Clo cta pha chét bdc [2].
Mot s6 nghién ctiu da chi ra rang thanh phén héa hoc
cua biotit [3] phan anh manh mé nguon goc kién tao
cuia granitoid me ctia nd. Quan trong hon, thanh phén
biotit da dugc st dung d€ nghién ctiu ngudn goéc cua
qua trinh khoang hoa trong nhiéu tram tich x6p chtia
Cu, porphyry Cu-Au, porphyry Cu-Mo, porphyry Cu-
Mo-Au, da granit chia thiéc, da granit chtta vonfram
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va pegmatit nguyén t6 hiém. Do d6, nhiéu nha nghién
ctiu da c6 gang st dung hoa hoc biotit d€ phan biét da
granit c6 tiém nang khoang héa véi nhiing loai c6 tiém
nang ngheéo qudng hon.

Khéi granit Nam Giai 1a m¢t thanh tao 16n trong
khu vuc huyén Qué Phong, song tu liéu vé ngudn goc,
diéu kién nhiét dong luc thanh tao va ti€ém nang sinh
khoang con han ché. Trong bai bdo, tap thé tac gia c6
gang xac dinh nguoén goc, diéu kién nhiét dong luc
thanh tao ctia khoi granitoid dya trén thanh phan biotit
trong chung.

2. i tugng va phuong phap nghién ciiu

2.1. Déi tugng nghién ciiu

Doi tugng nghién ctu cta dé tai la biotit thuc
khoi granit Nam Giai khu vyc huyén Qué Phong, tinh
Nghé An.

2.2. Phuiong phap nghién ciiu

Phan tich don khoang: Do biotit nguén goc magma
dugc chia ra 3 loai: (i) Nguyén sinh, tao thanh d4u tién
trong giai doan magma sém; (ii) tai cAn bdng trong
trang thai cin bang véi cac khoang vat chua sit khac &
giai doan magma muon va (iii) tao méi hodc thi sinh
tao thanh trong giai doan hau magma. Thanh phén héa
hoc ctia biotit ¢6 thé phan anh cac dac trung héa ly
khac nhau ctia moéi trudng ma né phat trién. V6i muc
dich xac dinh diéu kién nhiét dong thanh tao granitoid
chi biotit nguyén thity méi cé y nghia. Do d6, trong qua
trinh tach don khodng can lam sao thu dugc loai nay
béng cach 4p dung phuong phap thach hoc.

Thanh phan hoa hoc cua biotit ctia khéi dugc phan
tich bang may EPMA - Jeol JXA-8100. Cac phan tich
dugc thuc hién & dién thé 20 kV, chum electron c6
cuong do 20 nA, thoi gian doc 10s. Cac két qua dugc
chuin héa bang cac mau chuin cé 6 phong thi nghiém
nhu cac khoang vat wollastonite, albite, adularia va
cac hgp chét téng hgp SiO,, TiO,, AIZO3, Cr,0,, Fe,O,,
MnO, MgO, CaF,, NaCl. Céc két qua phan tich dugc
tinh todn va hiéu chinh dya trén chuong trinh hiéu
chinh ma trdn ZAF cho oxit. Cong thtic héa hoc ctia
biotit dugc tinh toan duya trén tong s6 6xy la 22 va OH
dugc tinh: OH = 4-(F+Cl). Ham lugng Fe trong biotit
dugc quy vé Fe**. Loai bo cac cac thanh phan biotit tai
can bang va thu sinh dugc tién hanh theo phén loai
cta Nachit et al [4]. Phuong phép nay st dung tuong
quan nhiét d6 cua sy két hgp Ti trong biotit d€ phan
loai cc hat thanh céc loai nguyén sinh, tai cAn bang va
th sinh.

3. Két qua nghién ctu

3.1. Ddc diém dia chdt, thach hoc - khodng vit
Khoi Nam Giai ndm vé phia Bac huyén Qué Phong
10 km, dién tich 275 km? c6 dang déng thudc. Thanh
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phan gom: Granit dang gneis, granodiorit dang gneis,
plagiogranit dang gneis dén dang dai, granit muscovit
dang porphyr (phal); da mach aplit, pegmatit chta
turmalin (pha 2). Cac da xuyén chinh hgp vao da bién
chét tudi proterozoi thudc hé ting Bu Khang (Hinh 1).

o

TR

A Hinh 1. So d6 dia chdt khdi granitoid Nam Gidi (Nguyén
- Chii bién, 1995)

Chi déan: 1- trdm tich B¢ Ti; 2, 3- khoi Ban Chiéng:2 - pha I;
3 - pha 2; 4 - dd carbonat hé tdng Bdc Son; 5 - khéi Nam Gidi;
6 - cdc da bién chdt hé tdng Bu Khang; 7 - dit gay kién tgo:
a- khdng dinh, b- gid dinh; 8- vi tri mdu va s6 hiéu

Céc da pha 1 ctia phtic hé thudng c6 mau xam dén
xam sang, hat tho dén trung binh ciu tao dang gneis,
dang dai, bi phién héa manh, mat ép khép déu véi thé
nam cta d4 trdm tich vy quanh va duong nhu chuyén
ti€p sang nhau. Thanh phan khodng vat tuong duong
v6i nhom da granodiorit dén granit binh thudng.

Céc da pha 2 c6 dang mach 6, thdu kinh xuyén cat
cac da va trdm tich vay quanh. P4 sang mau luén c6
mdt turmalin, cdu tao gneis yéu. Khoang vat tao da
chinh cua phtic hé nhu sau:

- Felspat kali c6 ham lugng 16n hon plagioclas duéi
dang ban tinh 16n, ching thudng phan b6 dinh hudéng.
Felspat kali la microclin song tinh 6 mang (c6 2 thé hé
thanh tao), thuong bi anbit héa kha manh.

- Plagioclas dang ling tru kéo dai, lang tru ngan s6
hiéu No15-25 (oligoclas). Noi tiép xtic véi felspat kali
thuong phat hién mirmekit. Plagioclas thuong bi sericit
héa manh mé khong déu.

- Biotit dang tdim kéo dai sap xép dinh hudng bao
quanh cdc ban tinh. Biotit c6 mau nau dam, nau vang
thuong bi muscovit hoa, clorit héa manh. Muscovit
dang tdm 16n kéo dai nam dinh huéng theo phuong
gneis clia da.

Cac khoang vat phu dac trung cho phtic hé:
Granat, apatit, zircon, turmalin, cordierit, hiém hon c6



silimanit, disthen; trong cdc mau gia dai (trong sa nhan
tao) con gdp casiterit, molybdenit.

3.2. Thanh phdn héa hoc ciia biotit

Thanh phan hoa hoc trung binh cua biotit caa khoi
dugc trinh bay trong Bang 1 va Hinh 2. Theo d¢, tat ca
cac mau déu thugc biotit nguyén sinh (Hinh 2a), chung
c6 ham lugng SiO, dao dong tli 34,7 dén 37,6% vdi gia
tri trung binh 35,6, ham lugng TiO, cao tu 2,95 dén
4,5%. Biotit ctia khoi thudc loai sit cao v6i ham luong
FeO tu 18,3 dén 26,2%, theo biéu d6 phan loai mica
ctua Hiép hoi khoang vat hoc qudc té (IMA) [5] tng
v6i biotit day annite - siderophyllite (Hinh 2b), véi chi
s6 Fe/(Fe+Mg) c6 gia tri trung binh 0,64+0,09 gan gui
VGi granit ngheo va granit lién quan dén Mo [6]. Theo
ham lugng nhém va magnesi, biotit ctia khoi thudc loai

NGHIEN cUU 3

thdp nhom (ALO, = 13,1 - 17,3%), cao magnesi (MgO
= 3,16-11,97%). Ham ligng K,O khd 6n dinh véi gid
tri trung binh 9,43 + 0,08%. Gitia #Mg va cac nguyén t6
chinh trong thanh phan biotit, chi ¢6 Si va Ti c6 tuong
quan ty 1¢ thuan, cac nguyén t6 khac khong quan sat
dugc tuong quan ro rét. Ham lugng F trong biotit dao
dong tli 0,53 - 2,39%, tuy nhién ching khong ddc trung
khi sai s6 0,58 16n so véi gia tri trung binh 1,086%.
Ham lugng Cl ciing trong tinh trang tuong tu tii 0,064
dén 0,225% véi trung binh 0,141 + 0,041%. Trong cong
thiic phén td, biotit ctia khoi c6 ham lugng trung binh
F dat 0,52 + 0,27 apfu, nam gitia hé Mo (0,35 + 0,14) va
cac xam nhdp mang Sn-W (1,19 * 0,8 apfu), trong khi
d6 ham lugng trung binh Cl ¢6 gi tri 0,04 + 0,01 gan giii
v6i cac xdm nhép lién quan dén Mo va Cu-Mo (0,04 +
0,03) [6].

Bang 1. Thanh phan hoéa hoc trung binh cua biotit nguyén sinh khéi Nam Giai

Tén Ham lugng trung binh | Sai s6 trung binh cdng | Ham lugng 16n nhat | Ham lugng nhoé nhat

chi tiéu (SO lugng mau: n=14) 1s max min

SiO, 35,600 0,835 37,619 34,747
TiO, 3,539 0,437 4,466 2,954

ALO, 14,467 1,115 17,288 13,098

FeO 24,149 2,780 26,208 18,346
MnO 0,415 0,109 0,748 0,307
MgO 7,707 2,353 11,974 3,166
CaO 0,002 0,004 0,013 0,000
BaO 0,044 0,061 0,146 0,000
Na O 0,092 0,048 0,206 0,027
K,0 9,433 0,078 9,583 9,304
F 1,086 0,585 2,393 0,538
Cl 0,141 0,041 0,225 0,064

Tdng 96,185 0,672 97,257 94,633

Cong thiic khodng vét v6i 22 don vi 6xy

Si 5,583 0,078 5,755 5,497
Ti 0,418 0,052 0,524 0,346
Al 2,676 0,224 3,226 2,402
Fe 3,170 0,384 3,470 2,400
Mn 0,055 0,015 0,100 0,041
Mg 1,798 0,535 2,791 0,747
Ca 0,000 0,001 0,002 0,000
Ba 0,003 0,004 0,009 0,000
Na 0,028 0,014 0,062 0,008
1,888 0,017 1,915 1,859
F 0,521 0,268 1,120 0,266
Cl 0,036 0,010 0,056 0,017
OH 3,443 0,268 3,697 2,823
#Mg 0,355 0,097 0,533 0,173
X /X 0,158 0,100 0,397 0,072
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- TRPCH

» Moi truong

XXy 16,019 10,650 40,831 6,207
XX on 0,011 0,003 0,020 0,005
Phl 0,355 0,097 0,533 0,173
sid 0,340 0,117 0,604 0,172
Ann 0,305 0,043 0,393 0,223
IV(F) 1,601 0,208 1,896 1,166
IV(Cl) -3,705 0,296 -3,045 4,340
IV(E/Cl) 5,305 0,396 5,714 4211
Log(fHE/fHCP™ 0,798 0,267 1,202 0,488
Log(fH,0/fHF) " 1,671 0,241 1,962 1,176
Log(fH,0/fHCI) "¢ 3,760 0,119 3,988 3,569
Lg(fO,) M -16,598 0,437 -15,810 17,194
P (kbar) 1,578 0,678 3,246 0,749
T(°C) 692 18 724 667

A Hinh 2. Thanh phdn héa hoc ciia biotit tii granit Nam Gidi
trén cdc biéu do ba cdu tir (FeO + MnO)-TiO,-MgO theo
Nachit et al., (2005)(a); phan logi biotit Fe/(Fe + Mg) - Al
(apfu) theo Rieder et al., (1998)(b) va ba cdu tii FeO-MgO-
ALO, theo Abdel-Rahman 1994

Dé tinh xac dinh d¢ lam giau tuong d6i cta halogen
trong biotit, Munoz (1984) da xay dung cac gia tri chan
IV(F), IV(CI]) va IV(F/CI), dugc tinh theo cac phuong
trinh sau [2]:

IV(F) = 1,52Xphl +0,42X +0,2X - log(X./X

IV(C) = -5,01 - 1,93X - log(X/X,y,)

IV(F/Cl) =IV(F) - IV(CI)

trong do: X, = Mg//Ication c6 vi tri trong
octahedral; X, = [(3-Si/Al)/1,75 (1 - X ); X =1 -

si Y Pl ann
(XPhl +X_ ), gid tri chan cang nho thé hién muc d6 lam
giau halogen ctia biotit cang cao.

on)

26 ‘ Chuyén dé |, ndsm 2023

Biotit dang xét c6 cac gid tri trung binh IV(F) = 1,6
+ 0,2 nam gitia granit Mo (1,95 + 0,2) va granit Sn-W
(1,18 £ 0,8 ); IV(CI) = -3,7 + 0,3 ndm gitia granit nghéo
qudng (-3,80 = 0,6 ) va granit lién quan dén Sn-W
(-3,36 + 0,08), (Azadbakhtl, 2020) (Hinh 3) va IV(F/
Cl)=53+04.
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A Hinh 3. Ham lugng halogen ciia biotit khéi Nam Gidi trén
biéu do IV(F) - IV(F/CI). Cdc trucéng Cu - Porphyry, Sn-W-
Be va Mo - Porphyry theo Munoz (1984)

3.3. Nhiét do va dp sudt

Nhiét do: Trén co s cac két qua thuc nghiém,
Henry et al., 2005 da dua ra dia nhiét ké dua vao thanh
phan biotit [7]:

T = {[In(Ti) - a - «(XMg)*]/b}***(1)

trong d6 T nhiét d¢ tinh bdng °C; Ti - s6 nguyén
tu Titan trong cong thiic khoang vat chuén hoa véi 22
nguyén ti O; XMg = Mg/(Mg + Fe); a = -2,3594, b=
4,6482 x 10° va c = -1,7283, sai s0: + 24°C d6i vdi bién
loai nhiét do thap (<600°C) va £12°C doi véi bién loai
nhiét do cao (>600°C). Theo codng thtic trén nhiét do
thanh tao biotit ctia khoi tit 667 dén 724°C véi trung
binh 692+18°C (Hinh 4).
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A Hinh 4. Thanh phdn biotit trong granitoid khéi Nam Gidi
trong tuong quan Ti -Mg/(Fe+Mg). Cdc duong dang nhiét
dugc dung theo biéu thiic (1) Chi dan: apfu - s6 nguyén ti
trong cong thiic khodng vt

Ap sudt: Uchida et al. (2007) da dé xuit mot phiong
trinh thuc nghiém st dung t6ng ham lugng Al cua biotit
dé udc tinh ap sudt qud trinh cb két cac khdi xadm nhap
ngheo va giau quang 6 Nhat Ban. Nghién ctiu cta ho
cho thdy méi tuong quan gitta ham lugng Al cua biotit
va ham lugng Al ctia hornblende (ttic 13 hornblend dia
ap ké) cho théy ring, tong ham lugng Al trong biotit
c6 thé dugc st dung nhu mot dia 4p ké. Ap sudt c6 két
6 thé dugc udc tinh theo phuong trinh thuc nghiém:

P (kbar) = 3,33"Al - 6,53 (£0,33) (2)

Trong d6 "Al-t6ng Al apfu cua biotit chuén hoa véi
22 don vi 6xy. Theo cdng thtic (2) trén ap sudt thanh
tao biotit ctia khdi tti 0,75 dén 3,2 kbar véi trung binh
1,58 + 0,68 kbar.

Ap sudt riéng phin 6xy, halogen trong chit béc va
ham lugng nudc cua dung thé granit

Tinh toan theo d¢ bén viing cta t6 hgp biotit-
manhetit-feldspat kali Wones va Eugster (1965) [8] da
cong bd cac s6 liéu thuc nghiém vé do bén viing cua
biotit loat Phl-Ann, da chiing minh mdi tuong quan
ham cta ty 1é Fe**, Fe*? va d0 sit cta biotit phu thudc
chat ché vao nhiét d¢ thanh tao va dp sudt riéng phan
ctia 6xy va dugc tinh theo cong thic:

Buffer 1gfO, = (-A/T)+B+{[Cx(P-1)]/T}
A B C
Fe,0,-Fe,0, 24912 | 1441 | 0,019
Fe,0,-Fe, O 32730 | 13,12 | 0,083
NiO-Ni 24709 8,94 0,046
$i0,-Fe SiO,-Fe 0, 27300 | 1030 | 0,092

Trong d6: T- nhiét d6 tinh bang °K, P - ap sudt tinh
bing bar. Theo cong thiic nay , IgfO, biotit ctia khéi c6
gid tri dao dong tli -17,2 dén -15,8, trung binh -16,6 +
0,4.

NGHIEN cUU

Holtz et al., (2001) da thu thap dii liéu thuc nghiém
vé d¢ hoa tan trong nudc c6 san va thuc hién mot s6 thi
nghiém b6 sung d€ nghién ctiu d¢ hoa tan trong nuéc
toi thi€u va t6i da trong dung thé granit [9]. Nghién
ctiu ctia ho cho thdy méi quan hé tuyén tinh gitia ca
P va T véi kha nang hoa tan trong nuéc. Ho da dung
cac duong cong liquidus st dung di liéu do hoa tan
trong nudc d6i véi dung thé granit trong mot dai ap
sudt rong (0,12-8 kbar). Trén so d6 nay, ham lugng
nudc trong dung thé granits Nam Giai dao dong tu 4
dén 6%, véi gia tri trung binh 1a 5% (Hinh 5) gan gii
v6i Sn-W granit.
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A Hinh 5. Hinh diéu kién thanh tao biotit khéi Ndm
Gidi trén s d6 P-T biéu dién solidus granit bio hoa
nuidc véi cdc ding tri ham lugng nudc ban ddu theo phdn
tram trong lugng (Holtz et al. 2001). Nhiét do duigc tinh
theo Ti (Henry et al., 2005) va dp sudt dugc tinh dua
trén ham lugng TAl biotit (Uchida et al. 2007)

Ham lugng halogen ctia biotit c6 thé dugc st dung
dé xac dinh dp sudt riéng phdn halogen cia magma/chat
bdc cudi cling ma tinh thé tuong tac véi [2,10]. Zhu va
Sverjensky (1991) da dé xudt mot loat gia tri hé s6 cho
su phan ving F-Cl-OH gitia biotit va chat bdc nhiét
dich [11]. Dya vao cac gid tri nay, Munoz (1992) da
dé xudt cac phuong trinh sau d€ xac dinh thanh phén
halogen ctia chdt boc bang cach st dung thanh phan
halogen biotit [10].

Log(fH,0/fHCI),,,, = 1000/T(1,15+0,55*X,, ) +
0,68 - log(X /X )

Log(fH,0/fHF), ,, = 1000/T(2,37+1,1X,, ) + 0,43
- log(X,/X )5

Log(FHF/FHCI), ,, = -1000/T(1,22+1,65°X, ) +
0,25 + log(X,/X,)Bi

Trong d6 T dugc tinh bing °K.

Két qua tinh toan cho thdy biotit ctia khoi cé cac
gid tri 4p sudt riéng phan lan luot 1a log(fH,O/fHF) =
1,27-2,05 (trung binh = 1,60), log(fH,0/fHCI) = 2,94-
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4,23 (trung binh = 3,47) va log(fHF/fHCI) = 0,18 - 1,01
(trung binh =-0,59).
3.4. Biotit va diéu kién nhét dong thanh tao granit

Trong thanh phan héa hoc ctia biotit dang xét, ham
lugng cation Ti (apfu) c6 gid tri trung binh 0,418+0,05,
chiing té chung c6 ngudn géc magma theo Liu et al,,
(2010) [12]. Trén céc sc d6 ba c4u ti (FeO + MnO)-
TiO,-MgO theo Nachit et al., (2005) chung tng véi
biotit nguyén sinh (Hinh 2b) [4].Theo biéu d6 phan
loai mica ctia Hiép hdi khoang vat hoc qudc té€ (IMA)
(Rieder et al. 1998) [5] chung ting véi biotit day annite
- siderophyllite (Hinh 2b) giau Fe, cao Mg.

Thanh phan héa hoc ctia biotit c6 thé dung d€ nghién
ctiu cac diéu kién nhiét dong thanh tao cia magma goc
cua nd, tic la nhiét do, ap sudt, ap sudt riéng phan cua
oxy va halogen [2,7,10].

Nhiét do thanh tao ctia biotit trong granit dang xét
theo Ti [7] tit 667 dén 724°C véi trung binh 692 + 18°.
Do bioit thuong két tinh & giai doan cudi ctia qua trinh
dong ngudi magma nén nhiét do thanh tao ctia chung
trong granit va thuong thdp hon nhiét 46 bat dau dong
ngudi khéi magma, nén co thé coi nhiét d6 thanh tao
nay phan anh diéu kién nhiét do dong cta hé khi diéu
kién hoéa ly can béng trong suét qua trinh két tinh. Ap
sudt thanh tao cta biotit tinh theo téng Al (apfu) tu
0,75 dén 3,2 kbar véi trung binh 1,58 + 0,68 kbar. Vi
gid tri 4p sudt trung binh 1,58 kbar, c6 thé néi khoi
thanh tao & do sau ~ 5km ting véi tuéng mezoabyssal.

Thanh phan héa hoc cuia biotit dang xét cho thay gia
tri fO2 tu -15,8 dén -17,2, gin gii véi biotit ti cac xam
nhap lién quan dén Sn-W, tuong ting v6i qua trinh kht
magma. Ham lugng nudc t6i thiéu ctia da granitoid
dang xét c6 ham lugng nudc cao 4-6 wt.% (Hinh 5).
Su hién dién ctia nudc cung véi cac nguyén t6 dé bay
hoi khac (ttc la F, Cl va B) c6 thé lam giam dang ké
d6 nhét ciia magma granit va dan dén nhiét do c6 két
thdp hon béang cach pha vé lién két 6xy véi cac cation
td dién nhu Si** va AI** (Robb 2005; Pirajno 2008) [13].
Do nhét thdp hon lam ting sy thay d6i ctia khodng vat
nhiét do cao va dan dén t6c d6 khuéch tdn cao hon. N6
ciing thic ddy qud trinh két tinh phan doan, dun s6i
thit cip va tach pha nudc, dan dén sy hinh thanh cac hé
mach giau kim loai qudng [13].

Biotit ctia khdi c6 ty 1é F/OH trung binh thip 0,16 +
0,1 gan gtii v6i cac granit ngheo qudng va lién quan dén
Mo. Trén biéu do6 ctia Abdel-Rahman (1994) biotit ctia
khéi ndm trong trudng bao hoa nhom (S-granit) (Hinh
2¢). Xu huéng nay ciing dugc thé hién r6 rang trén biéu
do cua Ague va Brimhall (1988), trong d6 biotit cta
khoi phéan b6 trong céc truong I - granit bi hon nhiém
manh (I-SC) va I - granit bi hon nhiém manh va kht
(I-SCR) (Hinh 6).
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A Hinh 6. Thanh phdn biotit ciia granitoid Nam Gidi Trén
biéu do Log (X,, /X, ) - Log (X,/X_,), ranh gidi trudng theo
Ague va Brimhalgl (1988)

Trén biéu d6 IV(F) - T (Sallet 2000), biotit ctia khéi
nam trong khu vic phan bé biotit cic magma K cao va
peraluminous (Hinh 7). Ham lugng IV(F) ctia biotit
(1,60 + 0,21) nam gitia cdc xam nhap lién quan dén Mo
(1,94 + 0,22) va cac granitoid lién quan dén Sn-W (1,18
+ 0,77). Méi tuong quan thuan gitta IV(F) va IV(F/CI)
thé€ hién trong Hinh 3 ciing c6 thé cho thdy su lam giau
halogen do su két tinh phén doan giiia cac da granit nay.
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A Hinh 7. Thanh phdn biotit khéi Nam Gidi trén biéu do
IV(F)-T. Cdc trudng:

hk (cdc da kiém voi cao K), calk (kiém véi), alk (kiém béo hoa
silic) va peral (cao nhom) theo Sallet (2000)

3.5. Tiém ndng sinh khodng

Céc halogen dong vai tro quan trong trong qua trinh
tién hda ctia magma silic, qué trinh chuyén tiép gitia
magma va dung dich nhiét dich, phén ra kim loai thanh
dung dich, hinh thanh cac mé quang. Do hau hét lugng
F c6 trong vo luc dia déu nam trong cac d4 granitoit
va cac da bién chat ctia chung, ham lugng F trong
granitoid lién quan dén ban chit da magma nguon, cac
qua trinh néng chay lién quan. Ham lugng tap hop cac
khoang véat khan hodc ngdm nudc quyét dinh hanh vi
ctua F hoat dong nhu nguyén t6 khong tuong thich hodc
tuong thich trong magma [14]. Trong qua trinh két
tinh magma, trong khi F c6 xu huéng bi gii lai trong
cac dung thé, fluor, apatit va micas hodc van chuyén cac
kim loai trong mdt s6 hé khodng chit cu thé, Cl lai tao
céc phtic kim loai va vin chuyén ching trong cac dung
dich nhiét dich. Do d6, CI c6 anh hudng va kiém soat
mot phan kha nang hinh thanh qua trinh khoang héa
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A Hinh 8. Thanh phdn biotit khdi Ndam Gidi trén tuong quan
F-Cl. Cdc kiéu chuyén héa chdt boc - sinh khodng va cdc thanh
tao magma di kém cdc kiéu khodng héa: I - kiéu CI: 1- gabbro
- norit trapp Talnakh; 2 - granitoid song nui Kuraminskyi,
Bc Thién Son; 3 - granitoid séng niii Stanovyi; I1 - kiéu nuidc:
4-granit lién quan v6i md Cu-porphyr Bic My; I11 - kiéu CI-F:
5 - granitoid cdc khoi Soktuyskyi va Oldodinskyi, Zabaikalya;
6 - greizen va mach thach anh qudng héa W -Sn, Zabaikalya;
7 - granitoid cdc khéi Akatuyskyi va Sherlovogornyi,
Zabaikalya; 1V - kiéu F. (Bushlyakov va Kholodnov, 2001)
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) Moi truong

HIEU QUA GIAM PHAT THAI KHi NHA KiNH KHI AP DUNG
MOT SO CONG NGHE MGI THAY THE CONG NGHE BE TONG
ASPHALT NONG TRUYEN THONG

PHAM THI NGQC THUY, LU THI YEN
Trudong Dai hoc Cong nghé Giao thong vin tdi

Tom tat:

Bai bao danh gia hiéu qua giam phat thai khi nha
kinh (KNK) ctia mét s6 cong nghé bé tong asphalt tai
ché so v6i cong nghé bé tong asphalt nong truyén thong
dua trén két qua tinh toan tong lugng phat thai KNK
trong cac giai doan san xudt nguyén vat liéu dau vao,
san xudt hon hgp bé tong tai tram tron, van chuyén va
thi cong. Két qua nghién ctiu cho thdy, cong nghé tai ché
nguoi, tai ché dm va tai ché noéng cho phép giam phat
thai KNK l4n lugt 1a 40,4%, 15,7% va 13,3% so v6i cong
nghé nong truyén théng. Vi véy, ap dung céng nghé
bé tong asphalt tai ché la giai phap hitu hiéu trong xay
dung mat dudng bén viing, than thién v6i mai trudng.

Tu khéa: KNK, Bé tong asphalt nong, vat liéu mdt
dudng tdi ché.

Nhan bai: 28/2/2023; Stia chiia: 15/3/2023;

Duyét dang: 27/3/2023.

1. M6 dau

Bé tong asphalt hay bé tong nhua la mot loai vat liéu
xay dung téng hop, dugc ché tao bang phuong phap
nhao tron bitum véi cac vat liéu khac nhu cét, da dam
co kich thuéc khac nhau, bot khodng, phu gia tuy theo
yéu ciu cta tting loai san pham.

bay la loai vat liéu rdt quan trong va phd bién, dugc
st dung lam két cau mat dudng mém trong xay dung
duong bo, dac biét la cac cong trinh dudng cao toc va
duong cdp cao. Bé tong asphalt ndng dugc st dung &
Viét Nam tii ddu nhiing nam 1970 dén nay. Ty 1¢ st
dung mat duong bé tong nhua trén cic tuyén duong
cdp cao 6 trén thé gidi noéi chung va Viét Nam noi riéng
la r4t 16n, 1én dén 80% [6].

Bé tong asphalt ndng truyén thong (HMA - Hot mix
asphalt) 1a mot trong nhiing nganh san xudt vat liéu
xay dung tiéu thu cac dang nang lugng khac nhau nhu
dau nhién liéu, d4u diesel, than d4, khi ty nhién, dién,
dau truyén nhiét... Dong thoi, day ciing la nguon phat
sinh mot lugng 16n KNK, chu yéu bao gom CO,, CH,
VAN,O [8, 11].
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Greenhouse gas mitigation of technolo-
gies that replace conventional asphalt
bitumen

Abstract:

This study examines the potential for reducing
greenhouse gas emissions by implementing alternative
technologies in lieu of conventional hot mix asphalt.
The assessment considers the calculated greenhouse
gas emissions throughout various stages, including the
production of input materials, concrete mix production
at the plant, transportation, and construction. The
findings reveal that cold recycling, warm recycling,
and hot recycling technologies can achieve reductions
in greenhouse gas emissions of 40.4%, 15.7%, and
13.3%, respectively, compared to the traditional hot mix
asphalt technology. The application of recycled asphalt
technology presents an effective solution for constructing
sustainable and environmentally friendly pavements,
contributing to greenhouse gas mitigation efforts.

Keywords: Greenhouse Gas, Hot mix asphalt,
Reclaimed asphalt pavement

JEL Classifications: R41, R49, Q53, R51.

KNK la nguyén nhén chinh dan dén hién tugng bién
d6i khi hau cuc doan, lam Trai d4t 4m dan Ién, nuGc bién
dang, mit can bang sinh thai... de doa nghiém trong dén
con ngudi, sinh vat va moéi truong. Khong ndm ngoai
boi canh chung cta thé gidi, lugng phat thai KNK &
Viét Nam lién tuc tdng, tii muic hon 21 triéu tdn (ndm
1990) 1én 284,0 triéu tdn (ndm 2014) va dy tinh sé ting
1én 9279 triéu tdn trong kich ban co s vao ndm 2030
[1]. Viét Nam la mot trong 197 quéc gia thuéc UNFCCC
huéng dén muc tiéu git nhiét do taing khong qua 2°C va
dich chuyén sang nén kinh té cac bon thap. Mot trong
s6 8 nhom bién phap thuc hién giam phat thai KNK
dugc Viét Nam cong bd trong Bao cao Pong gop do
qudc gia tu quyét dinh (NDC - Nationally Determined
Contributions) cdp nhit nam 2020 la cac bién phap thay
thé vét liéu xay dung c6 muc d6 phat thai KNK thdp [1].

Vé nguyén tic, viéc giam phat thai KNK trong
cong nghé bé tdong asphalt c6 thé dat dugc bang cac
giai phap sau:

- Thay thé cong nghé tréon néng bang cong nghé
tron 4m, tron ngudi, nhdm gidm nhiét d¢ phoi tron,



nhiét do thi cong. Diéu nay dong nghia véi giam tiéu
thu ning lugng d€ gia nhiét c6t liéu, nhua dudng va
giam lugng KNK thai ra moi trudng.

- Stt dung mot s6 vat liéu tai ché pho bién nhu mat
duong nhua tai ché, cao su tai ché hodc cac chat thai xay
dung khac nhu gach ngéi v&, nhua tai ché, thuay tinh...
nham thay thé mdt phan nguyén vat liéu ty nhién
khong tai tao. Theo quy hoach mang ludi duong bo ctia
B¢ Giao thong vén tai, dén nam 2030, ty 1¢ két cau mat
duong bé tong asphalt chiém hon 90% [3]. Tudi tho
khai thac trung binh ctia loai médt dudng nay khoang 7 -
10 nam, do vdy nguon vat liéu mat duong tai ché (RAP
- Reclaimed asphalt pavement) thu dugc tii qua trinh
bao tri, stia chiia mat dudng la rat 16n, c6 thé 1én dén
hang triéu tin moi ndm. Cac giai phap cong nghé tai st
dung RAP giup giam tiéu thu nhiing nguon tai nguyén
thién nhién khong tai tao; giam tiéu thu nang lugng
va phat thai KNK do giam nhiét do sdy RAP, tham chi
khong can gia nhiét RAP nhu trong cong nghé tai ché
nguoi.

Tuy nhién, cac cong nghé tai ché nay phat sinh mot
s6 ky thuat méi, nhu nghién sang va gia nhiét bé sung
RAP hay pha tron phu gia v6i nhya duong doi héi tiéu
ton nang lugng va phat thai KNK. Vi thé, mdc du vé
mat ly thuyét, cong nghé bé tong asphalt tdi ché co
nhiing lgi ich tiém tang vé€ moi truong so véi cong nghé
HMA nhung can nghién ctiu tinh toan phat thai KNK
trong nhiéu giai doan lién quan t6i qua trinh san xuat,
thi cong... lam co s& dé so sanh, danh gia hiéu qua moi
truong so véi cong nghé HMA truyén thdng.

2. Phuong phap tinh toan phat thai KNK trong
cong nghé san xuit bé tong asphalt

NGHIEN CUU

2.1. Déi tugng va pham vi tinh todn

Bai bao trinh bay két qua tinh toan phat thai khi
CO, tuong duong (CO,-eq) d6i véi cac hon hgp bé
tong asphalt tai ché néng (HCPR - Hot Central Plant
Recycling), tai ché &m (WCPR - Warm Central Plant
Recycling) va tai ché ngudi (CCPR - Cold Central Plant
Recycling). Mau d6i ching 1a hén hgp HMA truyén
théng. Thanh phan thiét ké cac hon hgp bé tong asphalt
thé hién trong Bang 2.1 [2].

Pham vi tinh todn phat thai KNK dugc giéi han tap
trung vao 4 giai doan trong cong nghé san xudt bé tong
asphalt, bao gobm: San xudt nguyén vat liéu dau vao, ché
tao hon hop bé tong asphalt, van chuyén va thi cong
mét dudng.

Céc giai doan dugc mo ta cu thé nhu sau:

a) Giai doan sdn xudt nguyén vit liéu

Cac loai nguyén vat liéu dau vao dugc xem xét, su
dung d€ tinh todn t6ng lugng phat thai trong nghién
ctiu gom: Cot liéu méi, RAP, xi médng, bitum, bitum
pha tron phu gia va nhi tuong nhuya duong.

Quy trinh san xudt RAP dugc thé hién trong Hinh 2.1.

Cong nghé CCPR st dung chdt két dinh nhua
duong & dang nhi tuong véi quy trinh ché tao dugc
thé hién trén Hinh 2.2.

Trong cong nghé tai ché 4m, phu gia Zycotherm
dugc b6 sung vao bitum 60/70 v6i ham lugng 0,15% dé
giam d6 nhét ctia bitum & nhiét do thap. Quy trinh pha
ché nhua duodng vé6i phu gia Zycotherm dugc thé hién
trén Hinh 2.3.

Trong cong nghé HCPR va HMA, chat két dinh
nhuya duong chi can gia nhiét dén 150°C ma khong can
pha trén véi phu gia.

Bang 2.1. Thanh phén thiét ké ciia cac hdn hgp bé tong asphalt

Thanh phan Loai hon hgp bé tong
CCPR WCPR HCPR HMA
(100% RAP) (20% RAP) (20% RAP)
RAP (%) 91,8 19 19 0
PaDI12.5 (%) 0 18,1 18,1 19
D4 D9.5 (%) 0 18,1 18,1 28,5
Pa D4.75 (%) 0 36,0 36,0 42,7
Bot khoang (%) 0 3,8 3,8 4,8
Bitum trong RAP (%) 3,7 0,8 0,8 0
Bitum méi (%) 0 0 42 5,0
Bitum pha trén phu gia Zycotherm (%) 0 4,2 0 0
Nudc (%) 3,5 0 0 0
Ximang (%) 1,5 0 0 0
Nhi tuong nhya dudng (%) 3,2 0 0 0
Tdéng (%) 100 100 100 100
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A Hinh 2.3. Quy trinh pha tron phu gia vdi nhya dudng trong
céng nghé WCPR

Phat thai KNK trong qua trinh san xuit cac loai
nguyén vét liéu dau vao khac, gobm: bitum, xi médng, c6t
liéu méi sé dugc dua vao pham vi tinh toan ctia nghién
ctu 6 muc do sti dung cac hé s6 phat thai téng cong ctia
ca quy trinh da dugc cong bo trong nhiing nghién ctiu
trude do [15].

Phat thai trong qua trinh khai thdc, san xudt nhién
liéu (d4u diesel, dau FO, khi d6t ty nhién...), nudc, sé
khoéng nam trong pham vi ctia nghién ctu. Phat thai
trong qua trinh san xudt phu gia Zycotherm, chat nhi
héa, axit HCI cing khong nam trong ranh giéi hé
thong do ham lugng ctia chiing c6 trong 1 tdn hon hgp
bé tong nho (< 0,08 %) va cd thé bo qua trong tinh todn.

b) Giai doan sdn xudt hon hgp bé tong asphalt

Quy trinh ché tao hon hgp HMA bao gém cac cong
doan chinh: Xuc c6t liéu vao phéu nhép liéu; tai cot liéu
1én tang sdy; cdp nhiét cho c6t liéu méi (cot liéu dugce
sdy 6 180°C); cip nhiét cho bitum; tron hon hgp cot liéu
va bitum.

béi v6i hon hgp HCPR, c6t liéu méi duge sdy &
nhiét d6 190°C, sau d6 phoi tron v6i RAP dé€ tin dung
nhiét ctia cot liéu lam nong RAP.

Do trong cong nghé WCPR st dung phu gia lam
giam do nhét cta bitum nén cho phép sdy cot liéu &
150°C. Tuy nhién, dé dam bdo nhiét do thi cong thi
RAP cin dugc sdy ¢ tang sdy b3 sung v6i nhiét do 80°C
trudc khi phoi tron cung cot liéu méi va bitum.
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Riéng cong nghé CCPR, khong can gia nhiét RAP do
trong thanh phan thiét ké da st dung phu gia khoang
la xi méang.

¢) Giai doan vdn chuyén

Sti dung xe ben, xe bon d€ van chuyén nguyén vat
liéu d4u dén tram tron va hon hop bé tong asphalt dén
cong trudng thi cong.

d) Giai doan thi cong mdt duong

Cac cdng doan dugc dua vao pham vi tinh toan phat
thai KNK trong giai doan thi cong mat dudng doi véi
cdc cong nghé bé tong asphalt bao gdm rai hon hop bé
tong va lu 1én, ddm nén hon hgp bé tong nhua.

2.2. Phuong phap tinh todn phdt thdi KNK

Trong qué trinh san xuédt cac hon hgp bé tong
asphalt, phuong phap st dung h¢ s6 phat thai dugc lya
chon d€ tinh toan téng lugng phat thai KNK. Hé s6
phat thai la gia tri biéu thi lugng chit 6 nhiém trén mot
don vi nguyén, nhién liéu tiéu thy hoac trén moét don vi
san phdm tao thanh cta ngudn thai.

Mbi loai KNK phat thai vao khi quyén gay tac dong
khac nhau nén chting thudng dugc chuyén déi vé CO,-
eq bing cach st dung hé s6 tiém ning néng 1én toan
cau (GWP - Global Warming Potential).

Téng lugng phat thai CO,-eq clia cac giai doan san
xudt va thi cong hon hgp bé tong asphalt dugc tinh
theo cong thuic [14]:

AU o o W

=
i k=]

= EFyj * GWE,

Trong do - AD_ 1a ligng nédng lugng tiéu thu
trong cong doan i (lit ddu diesel, kg ddu FO hodac kWh
dién...) ctia giai doan j;

- QLj 1a hé s6 chuyén d6i don vi nang lugng st dung
trong cong doan i (MJ/lit dau diesel, MJ/kg dau FO,
M]J/kWh dién...) ctia giai doan j;

- EF,;, 1a hé¢ s6 phat thai KNK k cta hoat dong st
dung nang lugng trong cong doan i ctia giai doan j (g/
MJ);

- GWP, 1a hé s6 tiém ndng néng lén toan cdu cla
KNK k;

- n 13 s6 cong doan trong giai doan i;

- m la s6 giai doan tinh todn trong cong nghé san
xudt bé tong asphalt.

Dbéi véi cac tram tron bé tong nhya néng da van
hanh nhiéu ndm theo quy trinh én dinh thi dinh muc
tiéu hao nang lugng d€ san xuét 1 tdn hon hgp bé tong
6 thé xac dinh dugc tii s6 liéu thong ké ctia tram tron.
Vi vay, trong bai bao nay, loai va mtic tiéu thu nang
lugng trong moéi cong doan san xudt hon hgp HMA
dugc khao sat, thu thap truc tiép tai cac tram trén bé
tong nhya néng Tan Cang thudc Cong ty c6 phan dau



tu xay dung BMT (Ap Tan Cang, xa Phuéc Tén, TP.
Bién Hoa, tinh Dong Nai) va tram tron bé tong nhya
néng Bén Liic, thudc Cong ty c6 phan dau tu xay dung
BMT (L6 G, Puong S6 1, KCN Nhuyt Chanh, huyén
Bén Lic, tinh Long An).

Tuy nhién, cong nghé bé tong tdi ché la cong nghé
méi d6i v6i Viét Nam va cdc dy 4n san xudt mdi chi
duing lai 6 muic d¢ thi diém nén chua c6 s6 liéu thong
ké vé dinh mtc tiéu thu nang lugng. Vi vy, déi véi
cong nghé nay, muc tiéu hao nang lugng dugc tinh
toan dua theo phuong phap két hgp gitia ly thuyét, di
liéu thu thép truc tiép tai tram tron vé ton thit nhién
liéu, da dugc tac gia cong bo trong céng trinh nghién
ctiu truGe do [2].

Hé s6 chuyén déi don vi nang lugng dugc thé hién &
Bang 2.2 [5]. Hé s6 phat thai KNK ctia tiéu thu nhién liéu
dugc lay theo gia tri mac dinh [14], hé s6 phat thai lusi
dién Viét Nam dugc 1dy theo s6 liéu cong b6 nam 2019
ctia Cuc Bién d6i khi hau (Bo TN&MT) [4] (Bang 2.3).

Bang 2.2. Hé s6 chuyén d6i don vi ning lugng

Ning lugng bién | Dau D4u nhién
diesel | liéu (dau FO)
Don vi kWh | Lit kg
Hé s6 chuyén d6i don vi| 3,6 | 36,845 41,451
ndng lugng, M]
Bang 2.3. Hé s6 phat thai KNK
Loai ning lugng Dau nhién liéu | Dau | Pién
diesel
Hé s6 phat thai, CO, 77,4 74,1 |253,6
/M CH,| 0,003 0,003 |-
N,O 0,0006 0,0006 | -
Bang 2.4. Hé s6 GWP cua KNK
Khi co, | CH, N,0
Hé s6 GWP 1 28 265

Bang 3.1. Tdng lugng phat thai KNK trong cac cong nghé
bé tong asphalt

Cong | Phatthdi CO,-eq trong cac giai | Phat thai
nghé doan, kg CO,-eq/tin KNK tdng
San | Sanxuit| Van Thi | €& kg
xudt | hén hgp | chuyén | cong CO%—eq/
nguyén | bé tong tan
vat liéu
CCPR 18,49 4,79 3,71 1,70 28,69
WCPR | 15,48 19,61 3,79 1,70 40,58
HCPR | 15,46 20,80 3,79 1,70 41,75
HMA 18,25 24,37 3,81 1,70 48,13

NGHIEN CUU

GWP, la h¢ s6 tiém ndng nong lén toan cdu cla
KNK k dugc ldy theo Bao cdo danh gia lan thu 5 (AR5)
clia ny ban Lién Chinh phu vé bién d6i khi hiu va dugc
thé hién trong Bang 2.4 [13].

3. Két qua tinh toan phat thai KNK trong cac
cOng nghé san xuit bé tong asphalt

Két qua tinh todn tdng lugng KNK phat thai trong
cong nghé san xudt va thi cong cac hon hgp bé tong
asphalt dugc thé hién trong Bang 3.1 va Hinh 3.1.

Nhin chung, lugng phat thai KNK trong giai doan
van chuyén va thi cong ctia cac cong nghé tai ché khong
c6 nhiéu khac biét so v6i cong nghé HMA truyén thong.
Su khac biét ddng ké thé hién trong giai doan san xuit
nguyén vat liéu dau vao va san xudt hon hgp bé tong
tai tram tron.

Theo két qua tinh toan, lugng phat thai KNK trong
giai doan san xudt nguyén vat liéu chiém ty trong kha
cao trong tong lugng phat thai KNK: Trung binh 38%
doi véi cong nghé WCPR, HCPR va HMA; trén 64%
doi véi cong nghé CCPR. Nguyén nhén gia ting lugng
phat thai KNK trong giai doan san xudt nguyén vat liéu
ctia cong nghé tai ché ngudi so véi cong nghé tai ché am
va tai ché nong chu yéu la do trong cong nghé tai ché
nguodi cin phai b6 sung thém thanh phan chit két dinh
xi méang - Loai vét liéu cé muc tiéu thu ning lugng va
phat thai KNK rat 16n trong qua trinh san xuéit. Chinh
vi vay, mdc du xi mang dugc st dung v6i ham lugng
nho (1,5%) nhung téng lugng phat thai KNK chiém
gin 50% cua giai doan nay.

Trong giai doan san xudt tai tram tron, lugng phat
thai KNK ctia hon hgp HMA 1a 16n nhit, theo két qua
tinh toan 1a 24,37 kg COz-eq/tﬁn, chiém trén 50% tong
lugng phat thai KNK. Phén tich ty 1¢ cac nguon phat
thai KNK, cong doan sdy c6t liéu méi la nguon phat
thai chu yéu, chiém dén 80,3% tong lugng phat thai
(Hinh 3.1). Biéu d6 cho thdy, gidam nhiét d¢ sdy cot liéu
la gidi phép cat giam phat thai KNK hiéu qua hon ca so
v6i cac cong doan khac.

Két qua tinh toan nay kha tuong dong véi cac
nghién ctu tuong tu [7, 9]. Trong nghién ctiu [9], méc
du st dung cac ngudn nang lugng khac nhau dé€ gia
nhiét cho c6t liéu va bitum (d4u FO, than d4, khi dot
tu nhién) nhung qua trinh sdy c6t liéu luon phat sinh
lugng khi thai CO, 16n nhat, xap xi 67% tong lugng khi
thai cac bon; trong khi d6 gia nhiét nhua dudng chiém
khoang 14% va tron hon hgp bé tong chi chiém khoang
11% tong lugng khi thai CO,.

Vi véy, trong giai doan san xudt tai tram tron, cong
ngh¢é tai ché nguodi cho phép giam mot lugng 16n phat
thai KNK (80,3%) so v6i cong nghé HMA truyén thong
(Hinh 3.2).

Nguyén nhén chinh 13 do cong nghé¢ CCPR cho
phép tai ché 100% RAP, khong can bd sung thém c6t
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A Hinh 3.1. Ty trong phdt
thdai KNK giiia cdc cong
doan trong qud trinh ché
tao hén hgp HMA

A Hinh 3.2. Téng lugng phdt
thdi CO -eq ctia cdc cong nghé
bé tong asphalt

[Lim ]

= TCTFR WOTFR

A Hinh 3.3. Miic d¢ gidm phdt thdi KNK ctia cdc cong nghé bé
tong asphalt tdi ché so vdi bé tong asphalt nong truyén thong

liéu méi, bitum - 1a nhiing loai vat liéu doi hoi phai
dugc sdy, gia nhiét dén nhiét do cao va qua trinh phoi
tron hon hop cé thé thuc hién & nhiét d6 moi trudng.
Vi véy, cac cong nghé tdi ché cho phép giam tiéu thu
ndng lugng, dong nghia véi giam phat thai KNK.

Hau hét cac nghién ctiu tuong tu ciing chi ra rdng,
cong nghé bé tong asphalt két hgp dong thoi gitia giam
nhiét do ché tao va sti dung vatliéu RAP cho phép giam
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dang ké ham lugng phat thai KNK so v6i cong nghé
HMA truyén théng [7,9,10,12].

3. Kétluan

Nghién ctiu da tinh toan dugc tong lugng phét thai
KNK ctia cac cong nghé bé tong asphalt, dong thai
danh gia dugc hiéu qua giam phat thai KNK cua cac
cong nghé tai ché so v6i cong nghé HMA truyén thong.
Cu thé, cong nghé tai ché ngudi, tai ché 4m va tai ché
néng cho phép giam phat thai KNK lan lugt 1a 40,4%,
15,7% va 13,3%.

Két qua tinh toan tng lugng phat thai KNK la co
s d€ ap dung cac giai phap gidm phat thai KNK trong
linh vuc san xuét bé tong asphalt nong truyén thong.
Trong do, giai phap giam phat thai KNK hiiu hiéu nhat
la giam phat thai 6 cong doan c6 ty 1¢ phat thai cao
nhdt, nghia la gidm nhiét d6 ché tao hon hgp bé tong va
tang ty 1é st dung vat liéu tai ché mit duong.

Nhu véy, ap dung mot s6 cong nghé mdi trong linh
vuc vat liéu mdt dudng nhua (cong nghé tai ché nguoi,
tai ché 4m va tai ché nong) gop phan cit giam phat thai
KNK; giam thi€u cac van dé vé mai truong khac nhu
tiéu thu nang lugng, tiéu thu tai nguyén thién nhién
khong tai tao, dién tich dat cho muc dich chon lap vat
liéu mat dudng ci... Bén canh do, viéc cat giam phat
thai KNK cho phép céc tram tron bé tong nhya c6 thé
dugc 1ap dit gan khu dan cu, noi c6 nhu cu st dung
loai vat liéu xay dung nay cao va dong thaoi cling c6 cac
yéu cdu nghiém ngdt hon vé moi trudngm
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NGHIEN CUU

NGHIEN CUU XAY DUNG MO HINH DU LICH TRAI NGHIEM
HUGNG TGI PHAT TRIEN KINH TE XANH TAI HUYEN DAO
BACH LONG Vi, THANH PHO HAI PHONG

LE XUAN SINH, NGUYEN VAN BACH

BUI THI MINH HIEN

Vién Tai nguyén va Moi trudng bién,

Vién Han lam khoa hoc va cong nghé Viét Nam

LE HAI ANH

Vién Nghién ciiu moi truong bién xanh,

Hoi Khoa hoc phdt trién ngudn nhan lyc nhan tai Hai Phong

Tom tat:

Phat trién kinh t€ xanh dang d4n tr§ thanh xu
hudng tat yéu ctia kinh té thé gigi hién dai, giup ting
trudng kinh té, st dung hiéu qua tai nguyén, BVMT
va ddm bao cong bing xa hoi. Phét trién kinh té€ xanh
cing la con dudng day hita hen cho cac vung bién dao
ctua Viét Nam nhu huyén dao Bach Long Vi, TP. Hai
Phong trong boi canh can kiét tai nguyén va rai ro
trudc bién d6i khi hau (BDKH). Theo dinh hudng phat
trién ctia TP. Hai Phong, du lich la mét trong 3 trong
tam phat trién kinh t€ cta huyén dao. Nghién ctiu da st
dung phuong phap ké thuia, diéu tra, khao sat va phan
tich SWOT dé€ xiy dung mé hinh du lich trai nghiém
(DLTN) tai dia phuong nay. M6 hinh DLTN huéng t6i
phat trién kinh té xanh tai huyén Bach Long Vi sé la
giai phap phu hgp nhiam khai thac t6i uu cac lgi thé caa
huyén ddo d€ phat trién bén viing va gép phan dam bao
an ninh qudc phong qudc gia tai ving bién vinh Bac bo.

T khoéa: Kinh té xanh, DLTN, huyén ddo, Bach Long
Vi, Hdi Phong.

Nhan bai: 26/3/2023; Stia chiia: 3/4/2023;

Duyét diang: 26/4/2023.

1. M6 dau

Trong nhiing nam gan day, “kinh té xanh” dang dan
tré nén pho bién khong chi trong cac nghién ctiu khoa
hoc, xay dung chinh sich ma con trong thuc tién phat
trién ctia nhiéu qudc gia trén thé gidi bao gom ca Viét
Nam. Hon niia, ddy dugc xem la con duong phu hop
cho cac vung bién ddo, trong d6 c6 huyén dao Bach
Long Vi, nhét 1a trong béi canh khu vuc nay dang phai
do6i mét véi nguy co ve can kiét tai nguyén thién nhién,
suy thoai cac hé sinh thdi va tac dong cia BDKH. Hiéu
mot cach don gian, nén kinh t€ xanh la nén kinh té
c6 muc phat thai cac-bon thdp, st dung hiéu qua tai
nguyén va hudng téi cong bang xa hoi [1, 2].

Theo dinh huéng phat trién ctia TP. Hai Phong, bén
canh uu tién s6 mot vé giti viing an ninh quéc phong,

Eco-tourism model for green economy
of Bach Long Vi, Hai Phong

Abstract:

Green economic development has become an in-
creasingly vital trend in the global economy, promoting
economic growth, efficient resource utilization, envi-
ronmental protection, and social equity. It also presents
a promising pathway for Vietnam's seas and islands,
including Bach Long Vi island district, which faces re-
source depletion and climate change risks. In alignment
with Hai Phong city's development direction, tourism
is identified as one of the three key economic devel-
opment orientations for the island district. This study
utilizes desk review, investigation, survey, and SWOT
analysis methods to propose a local experiential tour-
ism model. The model emphasizes experiential tourism
as a means to drive green economic development in
Bach Long Vi district, representing a suitable solution
to optimize the island district's advantages for sustain-
able growth while contributing to national defense and
security in the Gulf of Tonkin region.

Keyword: Green economy, experience tourism, island
district, Bach Long Vi, Hai Phong..

JEL Classifications: 044, Q57, Q56, R58.

dam bdo chu quyén va lgi ich qudc gia trén vung bién
phia Bic cta t6 qudc, phét trién cdic moé hinh kinh té€
xanh phu hgp véi diéu kién ctia huyén dao Bach Long
Vi ciing la mét yéu cau cdp thiét. Theo d6, phat trién
DLTN két hgp du lich truyén thong la mét trong 3 muc
tiéu phat trién kinh t€ 16n ctia huyén ddo nhdm khai
thac t6i uu cac diéu kién thuéin lgi cta dia phuong,
giup nang cao doi song clia quan va dan trén dao, dong
thoi cling ¢6 viing chac vai tro bao vé chti quyén bién
dao [3]. Xét vé dinh nghia, DLTN dugc hiéu don gidn
la loai hinh du lich dé cao yéu t6 trai nghiém ctia du
khach (vi du: khach dugc hoat ddng nhiéu hon, tuong
tac voi thién nhién va cudc song xung quanh nhiéu
hon...) [4]. Cu thé hon, DLTN c6 thé bao gom du lich
van hoa, du lich sinh thai, du lich kham pha, du lich
tu nhién... va trong d6 doi hoi du khach can phai cha
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dong, linh hoat d€ trai nghiém va hoc hoi thay vi chi
dén, ding lai va nhin ngam luét qua nhu céc hinh thtic
du lich truyén thdong [4]. Trong khudn khé ctia nghién
ctu nay, nhom tac gia con dé xuit mé hinh DLTN
hudng t6i phat trién kinh té€ xanh cho huyén dao Bach
Long Vi la m6 hinh phat trién DLTN bao ham thém
cac hoat dong vé bao ton da dang sinh hoc (PDSH),
hé sinh thai, bdo vé canh quan ty nhién, moi truong va
phuc lgi d6i véi cong dong ngusi dan dia phuong.

Bach Long Vi ¢6 nhiéu diéu kién thuén 1gi d€ phat
trién thanh mot diém du lich hdp dan trén ban d6 du
lich Viét Nam nhu: canh quan thién nhién doc déo, hé
sinh théi ran san ho véi d6 DDSH cao, cic diém chua,
dén thiéng liéng, khi hau trong lanh, hai san tuoi ngon
va bé dudng... Tuy vay, trén thuc té, du lich tai Bach
Long Vi chua phat trién dugc nhu ky vong v6i s6 lugng
khéch du lich khiém tén khi so sdnh véi cic diém du
lich bién dao khac cting khu vuc nhu dédo Cat Ba, dao
Co T4... Co nhiéu nguyén nhan giai thich cho sy cham
phat trién vé du lich tai huyén dao Bach Long Vi nhu:
(i) Han ché vé phuong tién di lai tit dét lién ra dao va
ngugc lai; (ii) Co sé ha tang phuc vu du lich con thiéu
va yéu; (iii) Cac san phdm du lich con don gian va thiéu
doc ddo; (iv) Hién trang 6 nhiém moi trudng dién ra
phd bién tai khu vuc au tau va khu vuc dan cu, lam
giam stic hut du lich...

Trudc nhiing bat cap néu trén, yéu cau cdp thiét
la can nghién ctu xay dung mot mo hinh du lich phu
hgp véi dinh huéng phat trién kinh té xanh ctia huyén
dao Bach Long Vi. Dya trén dinh hudng phat trién cua
TP. Hai Phong va tinh hinh thuc t€ ctia dia phuong,
nhom nghién ctiu xac dinh mé hinh DLTN la huéng di
t0i uu trong thoi gian t6i, gop phén phat trién kinh té€
bién bén viing cho huyén dio. Cac két qua nghién ctiu
trong bai bao nay sé la co s& quan trong gitup TP. Hai
Phong va huyén dao Bach Long Vi xem xét, danh gia,

x4y dung céc giai phap phtt hgp nham thuc ddy su phat
trién ctia nganh du lich tai dia phuong.

2. Tai liéu va phuong phap nghién ciu

2.1. Doi tugng va pham vi nghién citu
- Doi tugng nghién ctiu: M6 hinh DLTN theo dinh
huéng kinh t€ xanh ctia huyén dao Bach Long Vi.
- Pham vi nghién ctu: Huyén ddo Bach Long Vi,
TP. Hai Phong.
2.2. Tai liéu nghién ciiu
Tai liéu st dung trong nghién ctiu nay la mot phan
cua két qua Dé tai: “Nghién ctiu xay dung mo hinh kinh
té€ xanh tai huyén dao Bach Long Vi theo dinh huéng
phat trién cta TP. Hai Phong”, ma s6 DT.XH.2021.889
va ké thita mot phan két qua tu D€ tai: “Nghién ctiu xay
dung mo6 hinh kinh té xanh cho mdt s6 xa dao tiéu biéu
ven b Viét Nam”, ma s6 KC.08.09/16-20.

2.3. Phuiong phap nghién ciiu

Mot s6 phuong phap nghién ctiu dugc lya chon su
dung phuc vu cho nghién ctiu nay bao gom: Phuong
phap thu thap, ké thua cac tai liéu, s6 liéu va nghién
ctu trude day; Phuong phép phén tich va téng hop ly
thuyét; Phuong phap diéu tra, khao sat hién trang va
danh gid moi trudng; Phuong phap GIS (viét tit cua
Geographic Information Systems) - hé¢ thong thong tin
dia ly; Phuong phap phéan tich SWOT: SWOT la tap
hop viét tat nhiing chii cai diu tién cta cic tu tiéng
Anh: Strengths (diém manh), Weaknesses (diém yéu),
Opportunities (co hoi) va Threats (thach thuc).

3. Két qua va thao ludn

3.1. Diéu kién phdt trién mé hinh DLTN tqgi huyén
ddo Bach Long Vi

a. Cdc diém tham quan DLTN

Bang 1. Cic diém tham quan DLTN ndi bat tai huyén dao Bach Long Vi

Mo ta canh quan

Hinh anh

Ngon hai dang Bach Long Vi c6 chiéu cao 80 m so v6i myc nuée bién va chiéu sang xa téi
20 hai ly, c6 tac dyung giup tau thuyén hoat dong trong viing bién vinh Bic b¢ dinh huéng
va xac dinh vi tri. Ngoai ra, ngon hai ding sting siing trén dao, hoat dong suét ngay dém
con gop phin khing dinh va gitt viing cht quyén bién déo thiéng liéng ctia TS quéc [5].

Bach Long Ty 1a mdt ng6i chtia uy nghiém, linh thiéng, dugc xay dung va hoan thanh
nam 2009, trén viing d4t rong 1.000 m? ndm gitia trung tim déo [5]. Pén déy, du khach cé
thé hoa minh vao khong gian noi ctia Phét linh thiéng, binh yén va thanh tinh.
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Mo ta canh quan

Bai bién Bach Long Vi hoang so va hip dan véi lan nudc trong xanh va b cat traing min
[5]. Tan bo trén bo cat, lang nghe tiéng séng, ngdm nhin doan thuyén nhép nhé ngoai khoi
xa la nhiing trai nghiém tha vi khi dén véi huyén dao.

Hé sinh thai ran d4 - san ho Bach Long Vi c6 quy m6 khong gian thudc loai l6n nhét & vung
bién vinh Bac b¢ [5]. Vung triéu ran d4 dién hinh va rong véi cic 16p da phéan 16p gan nhu
ndm ngang, dugc to diém bdi cic “mach”, “tudng” da cit két ran chic tao nén mot canh
quan véi vé dep doc dao [6].

Du an nédng lugng xanh tai huyén dédo Bach Long Vi bao gém canh quat tua-bin gi6 va hé
théng pin ning lugng mat troi. Dy dn dugc xay dung nhim cung cip ngudn dién 6n dinh
va lién tuc, ddp ting nhu ciu sinh hoat, san xuit ctia quin din trén huyén dao; tao ddng luc

cho phét trién bén viing va khing dinh chti quyén bién do ctia T8 quéc.

Hinh anh
™ =
— A
—_—
F '!, J
- '-.-._'_-
fe
S - (8

b. Nguon nhan lc va tiém ndang thi trudng

Phan 16n cac h¢ dan trong huyén dao Bach Long Vi
déu quen biét nhau do s6 dan it, diéu kién sinh séng
tap trung va té chiic cong dong kha chat ché. Cong
dong dan cu dia phuong than thién, cdi ma, mén khach
va c6 ky nang giao ti€p tét. Lanh dao huyén c6 uy tin
vGi cong dong dan cu. D6 1a nhiing co s& thuén lgi vé
ngudn nhén luc cho phat trién mo hinh DLTN tai day.

Tu lau, du lich bién, ddo la mét trong nhiing thé
manh cta du lich Viét Nam, khi thu hat dong dao
lugng khach du lich trong nudc va quoc té. Theo Quyét
dinh s6 147/QD-TTg ctia Thi tuéng Chinh phu vé phé
duyét Chién lugc phat trién du lich Viét Nam dén nam
2030 cing da xac dinh: “Du lich bién, ddo la mot trong
4 dong san phdm chinh cua du lich Viét Nam” [7].
Ngoai ra, trong Chién lugc Phét trién bén viing kinh
t€ bién Viét Nam dén niam 2030, tim nhin dén nam
2045 da nhan manh, phat trién du lich bién, dao 1a mot
trong nhiing néi dung gép phéan hinh thanh cac khu
kinh té bién trong diém [8]. Trén co s& do, phat trién
du lich tai cac viing bién ddo ctia Viét Nam ndi chung
va huyén dao Bach Long Vi ndi riéng cé nhiéu tiém
ning phat trién trong tuong lai. Pdc biét, xu hudng
du lich trong diéu kién binh thuong méi sau giai doan
dai dich Covid-19 la du lich ngin ngay va theo nhém
nho nén huyén dao Bach Long Vi tré thanh mot trong
nhiting diém dén ly tudng véi mo hinh DLTN. Pén véi
Bach Long Vi, du khach khong chi dugc trai nghiém
vin hoa bién déo véi nhiing di tich van hoda, cac cong
trinh xdc lap chu quyén qudc gia trén bién, du khach

con ¢6 co hoi tan hudng cac hoat dong trai nghiém sinh
thai hép dan...

¢. Nhitng han ché can khdc phuc dé phdt trién mo
hinh DLTN

Bén canh nhiing diéu kién thudn lgi dé€ phat trién
cac mo6 hinh DLTN huyén dao Bach Long Vi van ton
tai mot s6 han ché nhat dinh bao gom: (i) Thach thtc
vé phuong tién di lai, van chuyén dua doén va tra du
khéch; (ii) Co s& ha tang phuc vu du lich con thiéu va
ngheéo nan, chua dugc xay dung dong bo va van hanh
chuyén nghiép; (iii) Cac san phdm du lich bién chua da
dang, thiéu doc dao va mang nét dic trung cua huyén
dao; (iv) Hién trang 6 nhiém moi truong (ndi bat 1a vén
dé 6 nhiém chit thai ran) dién ra phd bién tai khu vuc
au tau va khu vuc dan cu, lam mét my quan, anh hudng
nghiém trong dén sy phat trién chung cta du lich tai
day; (v) Cong tac quan ly nha nudc vé du lich con han
ché, chua thu hat dugc ngudn von dau tu dé€ phat trién
du lich v6i quy mo 16n chét lugng cao; (vi) Luc lugng
lao dong trong linh vuc du lich con it va thi€u chuyén
nghiép nén chua dap ting dugc yéu ciu.

3.2. Phan tich dinh huéng xay dung mé hinh DLTN

Dinh huéng xay dung moé hinh DLTN tai huyén
dao Bach Long Vi duya vao cic dinh hudng phat trién
kinh t&€ xanh bao gom:

a. Cédn cti vao Nghi quyét ctia Pai h¢i Pang b huyén
Bach Long Vi lan thd VI (Nhiém ky 2020 - 2025), mot
trong nhiing muc tiéu dugc xdc dinh r6 rang la “phat
trién du lich bién ddo” v6i khau dot pha ndi bat la
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¢ Moi truong

“Khai thac t6i da tiém nang, lgi thé, phat trién du lich
bién dao” [9].

b. Hoat dong tién hanh 4p dung cac bién phap ky
thuat, cong nghé d€ giam phat thai cac-bon, st dung
cac nguodn nang lugng tai tao vao mo hinh.

c. Tién hanh cac gidi phap quanly, giai phap ky thuét
moi trudng d€ giam chat thai dua vao moi truong.

e. St dung cac giai phap bao vé cac h¢ sinh thai trén
dado va hé sinh thdi bién d€ hudéng dén khai thac bén
viing, khai thac cac gid tri gian tiép thay vi khai thac can
kiét cac gia tri truc tiép.

3.3. Phan tich SWOT déi véi viéc xay dung mo
hinh DLTN tqi huyén ddo Bach Long Vi

D€ xay dung mo6 hinh DLTN tai huyén ddo Bach
Long Vi, bén canh viéc ddnh gid cic diém manh va
nhiing co hdi tiém nédng, thi nhiing mat han ché va
thach thuc cting da dugc xem xét va phén tich thong
qua viéc st dung phuong phap SWOT, véi két qua
dugc trinh bay trong Bang 2.

Tu nhiing bai hoc kinh nghiém trién khai m6 hinh
du lich trudc day va danh gid tinh hinh thuc tién tai
huyén dao Bach Long Vi, nhém tac gia nhén thiy con
ton tai mot s6 “di€ém nghén” kim ham sy phat trién mo
hinh DLTN huéng t6i kinh t€ xanh. Giai quyét dugc
cac diém yéu, diém nghén dong thoi phat huy téi da cac
diém manh va ndm bat dugc co hoi sé la tién dé viing
chéc gitup phat trién hiéu qua m6 hinh DLTN hudéng
t6i phat trién kinh té xanh tai huyén dao Bach Long Vi.

3.4. Xay dung mé hinh DLTN tai Bach Long Vi

a. Thanh lap va van hanh Ban Qudn ly du lich
huyén ddo

- Thanh phan la dai dién ctia cac bén lién quan bao
gom: Chinh quyén dia phuong, Pon Bién phong Bach
Long Vi, cac ho gia dinh lam du lich, cdng dong dan cu
va doanh nghiép du lich.

- Chtic nang: Thuc hién quyén diéu phoi tat ca cac
hoat dong du lich dién ra trong khu vuc huyén dao
Bach Long Vi. Ban Quan ly sé 1a dai dién cho cdng dong
lam cong tac quan ly quy hoach; bao vé tai nguyén va
moi truong du lich; quan ly cac hoat dong va dich vu
du lich; quang b4, xdc tién du lich, tim nguon tai trg...
nhdm phat trién du lich tai dia phuong.

- Chu thé va vai tro ctia cac thanh phén:

+ Chinh quyén dia phuong: Pai dién cia UBND
huyén ddo Bach Long Vi phu trach linh vuc phat trién
kinh té, c6 cac vai tro gom: Tham gia phu trach va diéu
hanh hoat dong ctia Ban Quan ly theo dinh huéng phat
trién ctia dia phuong; Pdy manh thu hat cac nha dau
tu; Thuc hién cac giai phap nhan rong mo hinh.

+ Don bién phong: Dai dién ctia Don Bién phong
Bach Long Vi, c6 vai tro tham muu va van hanh céc
hoat dong ctia Ban Quan ly nhim dam bdo an ninh
qudc phong va gili viing chu quyén bién dao cua T6
quoc.

+ Cac ho gia dinh lam du lich: Pai dién ctia cac ho
gia dinh lam du lich tai huyén dao, c6 vai tro dong gop
y kién xay dung quy ché hoat dong cua Ban Quan ly,
truc tiép trién khai cac hoat dong DLTN.

+ Cong dong dan cu: Dai dién cac t6 dan cu cta
huyén dao cé vai tro tham gia dong gdp y kién xay
dung quy ché hoat dong ctia Ban Quan ly va tham gia
giam sat cac hoat dong cia mo hinh.

Bang 2. Két qua phan tich SWOT d4i véi viéc xdy dung m6 hinh DLTN tai huyén dao Bach Long Vi

STT | Thanh phan bic diém

1 | Strengths
(Piém manh)

cao [10].

- La dao tién tiéu, c6 vi tri chién lugc dic biét quan trong vé€ qudc phong - an ninh nén 6 tiém
ning phét trién DLTN gan véi chtt quyén bién dao [5].
- C6 von tu nhién phong phu va hé sinh thai ran san ho tai huyén dédo c6 46 PDSH tuong d6i

- Nguoi dan than thién, hién lanh, chit phdc va c6 doi sng vin héa bién phong pha.

2 | Weaknesses

(biém yéu) nho 18.

- Kinh té huyén ddo van chua phat trién hét cic tiém nang sin c6, du lich chu yéu la ty phat va

- Chat lugng mang vién thong, internet trén huyén dao han ché.
- Co s6 ha tang, dich vu phuc vu du lich con thiéu va yéu.
- Huyén dao khong tiép nhin du khach nudc ngoai.

3 | Opportunities

- Co mot s6 dy 4n trang trai dién gié Bach Long Vi (11 ty USD ctia Cong ty c§ phan Ning lugng

6 - 8 tiéng tuy tling loai tau).

(Co hoi) Bitexco).
- Du lich bién va du lich thién nhién 14 hai trong s6 nhiing san phdm du lich uu tién cta du
khéach Viét thoi ky hau Covid-19.
4 | Threats - Huyén ddo ndm xa ddt lién, ndm don doc, dé bi c6 lap khi ¢ thién tai [10].
(Théch thtc) - Phuong tién di chuyén tu dét lién <> ddo con it, thoi gian di chuyén khd lau (trung binh ti

- Thiéu ngu6n nhan lyc tré, dugc dao tao vé du lich.
- O nhiém méi truong (ddc biét 1a 6 nhiém chat thai rin).
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+ Doanh nghiép du lich: Pai dién ctia cac doanh
nghiép khai thac hoat dong DLTN tai huyén dao, cé
vai tro quang b4, gidi thiéu va tiéu thu cac sain phdm
ctia mo hinh DLTN.

- M6i quan hé gitia cac thanh phan: Méi quan hé
gitia cac thanh phén trong Ban Quan ly du lich huyén
dao 1a moéi quan hé tic dong qua lai lan nhau [2].
Trong d6, chinh quyén dia phuong la cha thé chinh
x4y dung, duy tri quy ché hoat dong ctia Ban, kiém tra
cac hoat dong du lich va dong thoi la “trong tai” khi
xay ra cac xung dot vé lgi ich lién quan dén mo hinh
DLTN. Doanh nghiép la chu thé chinh khai thac cac
san phdm du lich trén chinh sich, phédp luit cta Nha
nudéc va co ché thi truong. Cac ho dan lam du lich 1a
luc lugng lao dong truc tiép cung cdp cac san phdm du
lich. Trong khi d6, luc lugng don bién phong va cong
dong dan cu c6 trach nhiém tham gia giam sat cac hoat
dong cia mo hinh DLTN nham dam bdo giii viing an
ninh cht quyén va bao ton cac gia tri vian hoa, tu nhién
cta huyén dao.

So do t6 chiic

So d6 t6 chiic ctia Ban Quan ly du lich bao gom
ngudi phu trach chung va cac t6 chuyén moén thanh
phén bao gobm: T8 huéng dan khach tham quan huyén
dao; TG thong tin, phan phdi dm thuc - dich vu; TS

Bang 3. Cac hoat dong DLTN tai Bach Long Vi

NGHIEN cUU

A Hinh 1. Phan ving khong gian phdt trién DLTN tai huyén
ddo Bach Long Vi

nhom van nghé; TS san xudt hang luu niém va hai san;
T6 diéu phdi cac phong nghi.

Xay dung quy ché hoat dopng DLTN

Quy ché hoat dong DLTN tai Bach Long Vi dugc
nghién ctiu, xay dung véi su tham gia ctia cac thanh
vién trong Ban Quan ly du lich v6i muc dich quy dinh
cong tac quan ly va té chiic cac hoat dong du lich tai dia
phuong nham dam béo tinh c6ng bang trong nghia vy,
trach nhiém va quyén lgi cac bén lién quan [2].

Hoc tap kinh nghiém t6 chiic mé hinh DLTN taqi cdc
dia phuong khdc

trdi nghiém cudc s6ng
dia phuong

Tén Muc dich Mo ta Tiéu chi DLTN huéng t6i
san phim phat trién kinh t€ xanh
Nghingoitai | Dukhdch nghi tai nha | Khach an, ¢, nga va sinh - b6 dung trong nha 14 nhiing sdn phdm than thién véi moi
homestay dan, homestay... dé hoat trong gia dinh truong.

- Huéng t6i cic m6 hinh homestay ldp ghép phtt hgp véi canh
quan va thich ing BDKH.

Trai nghiém
dap xe quanh
huyén dao

Du khéch trai nghiém
vé dep thién nhién
hung vi, khéng khi

Dap xe trén con dudng xung
quanh déo va tham quan cac
cong trinh trén ddo: au cang,

- Tuyén dudng di sach sé, bé tri thung rac phu hop.
- Tour xe dap huéng dén bao vé an toan cho du khich (xe phu
hop véi lta tudi, mi bao vé, ghé tré em).

trong lanh ho6 nude ngot... - Chiéu sdng dudng sd bing cot dén ning lugng mat troi.
Trai nghiém Khadm pha bai bién Du khach trdi nghiém hoat | - Bai bién sach sé va c6 céc bién bdo nhdm tuyén truyén ning
tam bién hoang so dong tdm bién & bai bién cao y thic BVMT.

hoang so - C6 hé théng phao quay d€ khoanh vung tim bién an toan.

Du lich sinh Kham pha hé sinh théi | Tham xem hé sinh théi ran - Khach du lich dugc tip huédn cheo thuyén va méc 4o phao...
thdi ran san ho | ran san ho tai Bach san ho v6i d6 DDSH cao - Thuyén day kinh gitp du khach trai nghiém vé dep ctia san
bang thuyén | Long Vi h6 ma khong anh hudng truc tiép dén hé sinh thdi nay.
day kinh

Trai nghiém
“cong vién dia

Kham pha “cong vién
dia chit” doc ddo tai

Du khéch dugc trai nghiém
vung triéu ran dd rong 16n

Du khach dugc tuyén truyén, thong tin vé gid tri khoa hoc ctia
cong vién dia chat va cic giai phdp bao vé mai trudng - sinh

chét” Bach Long Vi va v cling doc dédo thdi huyén dao.
Trai nghiém Tim hiéu vé cic dic Tham gia chuong trinh hoc | - Ky nang xay dung thuc don pht hgp véi khéch.
hocndudnva |sandia phuong nhu | niu cdc mén dn déc san - St dung chinh céc loai thuc phdm nuéi va trong dugc tai

thudng thic | bao ngu, muc... va huyén ddo d€ ché bién thic an cho du khach.
dic san dia vin hdéa 4m thuc clia
phuong nguoi dan

Trai nghiém
gid tri vin hoa

Trai nghiém vung dat
linh thiéng véi cac

Céac diém du lich tAm linh
nhu dén, chua, lau Phat

- Céc diém hanh trinh can dugc b6 tri cac thung rac phu hop.
- C6 cac bang thong tin gidi thiéu vé cac diém du lich nham

va tinh nguyén

Vi va gitip cong dong
dan cu dia phuong

tam linh diém du lich tdm linh nang cao hiéu qua ton vinh cac gia tri vin héa tdm linh.
Du lich két Tim hiéu vé Khu Bdo | Céc hoat dong phu hgp - Tim hiéu vé Khu Bao t6n bién Bach Long Vi va sy DDSH tai
hop gido duc | ton bién Bach Long gom: Trong cdy xanh, don do.

sach bd bién, t& chiic hoat
dong vui chai cho tré nho tai
huyén ddo...

- Két hop cong téc tinh nguyén lam sach moi truong véi viéc
tuyén truyén, nang cao y thiic clia moi ngudgi trong viéc bao
ton sinh thdi, moi truong huyén dao.
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¢ Moi truong

Ban Quan ly du lich huyén dao Bach Long Vi can
tich cuc t6 chic cac hoat dong nhdm tham quan, hoc
tap kinh nghiém ctia cac mé hinh DLTN thanh cong tai
cac dia phuong c6 diéu kién tuong dong. Tu d9, sé giup
cho cac thanh vién ctia Ban Quan ly nang cao nang luc
quan ly va ky ndng phat trién hoat dong DLTN.

b. Phan viing khong gian phdt trién DLTN

Béng viéc sti dung cong nghé GIS, khong gian phat
trién DLTN tai huyén ddo Bach Long Vi dugc xiy
dung theo dinh hudng kinh té€ xanh. Theo d¢, 16 trinh
trdi nghiém ngdm canh dugc thiét ké gitp du khach
kham pha tron ven huyén ddo véi cac di€ém diing chan
chinh bao gém: bai tim bién; bai d4; khu vuc ran san
ho, ngon hai ding... N&i bat trong d6 phai ké t6i khu
viuc phuc vu hoat dong tham xem ran san ho (gan au
cang Tay Bic) bang thuyén ddy kinh, viia tao stic hat
du lich déng ké cho huyén dio viia gép phén bao ton
hé sinh thdi ty nhién. Ngoai ra, cic khu vuc phat trién
homestay va cac co s dich vu du lich dugc phan bo
pht hgp véi dinh hudng phat trién cua huyén dao, giap
cung cap cac dich vu can thiét cho du khach trong thai
gian luu tru tai day.

c. Phdt trién cdc sdn phdm DLTN trong tdm

San phdm ctia m6 hinh DLTN tai huyén ddo Bach
Long Vi bao gom cac hoat dong ma khach du lich sé
dugc kham pha va thu hudéng véi cac noi ham cu thé
“hudng t6i phat trién kinh té€ xanh” trong méi san
phdm DLTN, dugc trinh bay trong Bang 3.

4. Kétluan

Huyén dao Bach Long Vi c6 nhiéu tiém ning to 16n
dé phat trién du lich bao gom cac gia tri vé hé sinh théi
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bién dao, cac di tich tdm linh, nét dep trong van hoa - xa
hoi - dm thuc hay cdc cong trinh n6i bat khéc... Theo
dinh huéng cua TP. Hai Phong, DLTN la moét trong
ba mii nhon phat trién kinh té€ chu dao cua huyén dao
Bach Long Vi. Mac du c¢6 nhiing diéu kién thuan lgi
nhdat dinh nhung du lich tai huyén dao chua phat trién
nhu ky vong, ton tai mot s6 vian dé ndi bat nhu: Hé
thong cang - tau du lich viia thi€u va yéu; co s6 ha tdng
phuc vu du lich con nhiéu han ché; thiéu san phdm du
lich déc trung; mdi trudng suy thodi...

Két qua nghién ctiu da dé xuit cac giai phap phu
hgp nhit véi diéu kién va dinh hudng phat trién cta
huyén dédo nham thuc ddy phat trién mé hinh DLTN
bao goém: (i) Thanh l4p va vin hanh Ban Quan ly du
lich; (ii) Ph4n viing khong gian phat trién DLTN va (iii)
Phat trién cdc san phdm DLTN trong tim. M6 hinh
DLTN huéng t6i phat trién kinh té xanh hita hen 1a
giai phap phu hgp va t6i uu v6i huyén dao Bach Long
Vi, nhdm via gia ting gia tri kinh té€ cho cong dong
dan cu dia phuong, ddm bao céng bang xa hoi, nang
cao hiéu qua st dung, giam chi phi vé€ ning lugng, viia
gép phéin bao ton va phat huy gia tri ctia cdc hé sinh
thdi tu nhién - moi trudng. Tu d6, cai thién dang ké su
phat trién kinh té - xa hoi cho huyén dao, cling c6 vai
tro dam bao an ninh quéc phong va chti quyén qudc gia
clia Viét Nam trén bién.

Loi cam on: Nhom tac gia xin bay to6 16i cam on téi
dé tai: “Nghién ctiu x4y dung mo6 hinh kinh té xanh tai
huyén dido Bach Long Vi theo dinh huéng phat trién
cua TP. Hai Phong”, ma s6 DT.XH.2021.889 da ho trg
thuc hién nghién ctiu naym
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NGHIEN cUU

XAC DINH KHONG GIAN CAC KHU VUC DIEN GIO NGOAI KHOI
VUNG BIEN VIET NAM BANG CONG NGHE GIS

NGUYEN THI THANH NGUYET

Cong ty CP Tu vin Xdy dung Dién 2,

Tdp doan Dién lyc Viét Nam

DU VAN TOAN

Vién Khoa hoc Méi trudng, Bién va Hdi ddo,
B0 Tai nguyén va Moi truong

Tom tat:

V6i vi tri dia ly thuén lgi, Viét Nam dugc danh gia 1a
qudc gia ven bién c¢é tiém nang phat trién nang lugng
gio trén bién vo cung 16n. Bai bao trinh bay két qua kha
nang xay dung cac trang trai dién gi6 trén bién bang
cong nghé GIS két hgp véi phuong phap Fuzzy Logic
cho 12 tiéu chi vé tai nguyén thién nhién, kinh t€ - xa
hoéi va moi truong, bao gom: Toc do gid, mat do ning
lugng gio, dia hinh ddy, khoang cach dén cac mé dau/
khi, khoang cach dén cac dudng 6ng dan khi, khoang
cach dén cac tuyén cap internet ngdm, khoang cach dén
ngu trudng mot s6 nghé ca, khoang cach dén cac cang
bién, khoang cach dén cac tuyén hang hai, khoang cach
dén cac khu bao ton, khoang cach dén vi tri duong bo
va khodng cach dén céc khu vuc rua bién kiém an. Két
qua tinh toan cho thdy, khu vuc tiém ning c6 kha nang
xay dung chiém hon 130.230 km?, tuong duong 886,87
GW cong suat. Trong d6, 11,00% (gan 14.330 km* ting
v6i 142,35 GW) dién tich khu vuc tiém nidng xay dung
dién gié gan bo (do sau muc nudc dudi 20 m) va gan
116.000 km? (744,52 GW) dién tich khu vuc cé tiém
nang xay dung cac dién gié ngoai khoi (méng c6 dinh
va méng néi) véi do sdu muc nudc tii 20 - 1.000 m.

Tu khéa: GIS, Fuzzy Logic, trang trai dién gio, vung
bién Viét Nam.

Nhan bai: 2/2/2023; Stia chiia: 1/3/2023;

Duyét dang: 15/3/2023.

1. Gigi thiéu

Niéng lugng ludn la van dé quan tdm hang dau cta
nhi€u quoéc gia trén thé giéi. Trong nhiing nam gan
day, d€ giai quyét cac van dé lién quan dén thiéu hut
ngudn cung nang lugng cing nhu giam ap luc lén
nguon nhién liéu héa thach dang khai thac ngay cang
can kiét, tham hut va tdn dung t6i da tiém nang sin c6
¢ Viét Nam, Chinh phu da quyét dinh st dung va thuc
ddy phat trién ngudn ning lugng tdi tao. Vi vi tri dia
ly thuan 1¢i ndm trong viing khi hu nhiét d6i gi6 mua
v6i toc do gio trung binh & bién Pong Viét Nam khd
manh va duong bo bién trai dai hon 3.200 km, vi vay,
tiém nang phat trién nang lugng gid trén bién tai Viét
Nam vo6 cung l6n.

Marine spatial planning for
offshore wind power using GIS

Abstract:

Vietnam, with its advantageous coastal geography,
possesses significant potential for the development
of wind energy. This paper utilizes GIS technology in
combination with the Fuzzy Logic method to evaluate
the feasibility of establishing offshore wind farms.
The study incorporates 12 criteria related to natural
resources, socio-economics, and the environment,
including wind speed, wind energy density, seabed
bathymetry, distance to oil/gas fields, distance to gas
pipelines, distance to submarine cables, distance to
fishing areas, distance to seaports, distance to shipping
lanes, distance to protected areas, distance to shoreline,
and distance to sea turtle feeding areas. The results
indicate that the potential area for offshore wind farm
development covers more than 130,230 km?, equivalent
to 886.87 GW. Among this, approximately 11.00%
(nearly 14,330 km?, equivalent to 142.35 GW) of the
potential area is suitable for nearshore wind farms with
water depths below 20 m. Additionally, around 116,000
km? (744.52 GW) of the area exhibits potential for
constructing fixed and floating foundation wind farms
with water depths ranging from 20 to 1,000 m.

Keyword: GIS, Fuzzy Logic, wind farm, Vietnamese
coastal area.

JEL Classifications: R58, Q58, Q55, R10.

Trong nhiing ndm tré lai day, cic nhém nghién
ctu, té chuc trong, ngoai nudc da thuc hién nhiéu
nghién ctiu khoa hoc va bao cdo danh gia tiém nang
dién gio trén bién tai Viét Nam bdng ciac phuong phap
khac nhau. Tuy nhién, phan 16n cac nghién ctu, bao
céo nay chua xét dén nhiing yéu t6 lién quan dén muc
tiéu phat trién bén viing nhu cac khu bao ton bién,
ludng hang hai, vi tri kiém an cta cac loai dong vat
bién, ngu truong ctia mot s6 nghé c4,... Chinh vi vay,
nghién ctiu nay dugc thuc hién bang cong nghé GIS
két hgp véi phuong phap Fuzzy Logic cho tling tiéu
chi vé tai nguyén thién nhién, kinh t€ - xa hoi va moi
trudng véi muc tiéu thanh lap ban d6 khu vic c6 kha
ning x4y dung cac trang trai dién gié tai ving bién
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Viét Nam nham giup chinh quyén va cic nha dau tu
khoanh ving, tiét kiém thoi gian tim kiém vi tri dau
tu trong giai doan d4u cua dy an ciing nhu gép phan
phuc vu cho viéc quy hoach phat trién kinh té - xa hoi
tai dia phuong. Phuong phap nay dugc ap dung tai
khu vuc vung bién Viét Nam tinh tii bd khoang 200
km (Hinh 1) - day la khu vyc c6 mtc do tap trung toc
do gié va mat do nang lugng gié trung binh & do cao
100 m kha cao.

[T A T T

=5

A Hinh 1. Pham vi khu viic nghién ciiu

2. Dii liéu va phuong phap

Dbé thanh 14p ban d6 khu vuc c6 thé xiy dung cac
dién gi6é trén bién tiém ning, nhém nghién ctiu dya
trén cac tiéu chi ma Ngan hang thé giéi dua ra trong
Bdo cdo cudi cung “Lo trinh phat trién dién gié ngoai
khoi cho Viét Nam” cling nhu sy sdn c6 cua cac 16p di
liéu. Cu thé, trong bai bao, nhém da xac dinh dugc 12
tiéu chi c¢6 san (Bang 1) d€ thanh l4p ban d6 xay dung
cac trang trai dién gio tiém ndng.

Céc 16p tiéu chi trén dugc chuin héa theo thuat
toan Fuzzy theo cung ty 1é tii 0 - 1 va dugc tong hop

Bang 1: Cac 16p dii liéu thu thap

lai thanh ban d6 khu vuc cé thé xay dung cac trang trai
dién gi6 trén bién tiém ning.
2.1. Phuong phdp thu thdp va tong hop tai liéu

Tai liéu dugc thu thap va phén tich phuc vu cho
nghién ctiu bao gom:

a) Di liéu thudc tinh: Téng quan vé dic diém tu
nhién khu vuc bién Viét Nam; quy dinh, thong tu vé
cac nganh dang hoat dong trén bién (dau khi, khu bao
ton bién,...).

b) Dii liéu khong gian: Céc loai ban d6. Cac 16p ban
do tuong ting véi tiing tiéu chi dugc thu thép, xt ly va
s6 hoa nhu Bang 1.

c) Cac tai liéu khac c6 lién quan: Cac nghién ctiu
trén thé gisi va Viét Nam vé lua chon vi tri xay dung
cac trang trai dién gié dua trén cong nghé GIS két hop
phuong phap Fuzzy Logic.

2.2. Phuong phdp Fuzzy Logic

2.2.1. Ly thuyét

Ly thuyét Fuzzy Logic dugc Zadeh, L.A. néu ra lan
dau tién vao nam 1965. Dy la mdt ly thuyét toan hoc
cho phép giai cac vin dé phic tap, khong chic chan va
khong c6 cdu truc.

Hinh dang tap Fuzzy phu thudc vao cac kiéu ham
thudc khac nhau. Hién nay c6 nhiéu kiéu ham thudc
Fuzzy khac nhau dugc dé xuat. Cac tap fuzzy dugc xac
dinh v6i can dudi, can trén, cac gia trj gitia can dudi va
can trén. Tuy nhién, nhém nghién ctu chi liét ké mot
s6 ham thudc tiéu biéu dugc sti dung trong bai bao nay.

Ham thudc dang hinh L dugc xac dinh bdi cac gia
tri nhu sau:
hnéuu<a,véih<l1
b-—u

—a

0 néuu>b

Ham thudc Gamma tuyén tinh hay con dugc goi la

w(u)= Jnéua < u<b

STT Lop dii liéu Nam Dii liéu Nguén
1 | Téc do gid 2008 - 2017 Raster (0.0025° x 0.0025°) [5]
2 | Mat d6 nang lugng gié 2008 - 2017 Raster (0.0025° x 0.0025°) [5]
3 | bia hinh day 2021 Raster (0.0042° x 0.0042°) [10]
4 | Vitri dudng bo 2020 Vector [2]
5 | Vitri cic mo dau/khi 2020 Vector [3], [8] va [16]
6 | budng 6ng dan khi vé dat lién 2020 Vector [1]va[8]
7 | Céc tuyén cap internet ngdm 2021 Vector [13]
8 | Vitricdc cang bién 2021 Vector [6], [7]
9 | Mat d6 hang hai 2018 - 2021 Raster (0.005° x 0.005°) [12] va[17]
10 | Ngu trudng ctia mét s6 nghé ca 2019 Vector [4]
11 | C4c khu béo tén 2021 Vector [11] va [14]
12 | Vitri rua bién kiém dn 2020 Vector [15]
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ham thudc L trai (do cé dang ngugc so véi ham thudc
dang hinh L), dugc xac dinh bai hai tham s6 a va b theo
cong thic:

0 néuu<a

,uJ(u): u—b’ néua<u<b

b-a
hnéuu >byéi h<1

2.2.2. Quy trinh thyc hién

Trong nghién ctu nay, quy trinh thuc hién thuat
toan Fuzzy Logic gom ba budc chinh sau:

Budc 1: Xac dinh cac diém gia tri cho cac tiéu chi
tham gia danh gia

Téc d¢ gio

Yéu té quan trong nhat can xem xét khi xay dung
cac trang trai dién giod la toc do gio tai khu vic. Dya vao
su tuong dong vé téc do gi6 t6i uu clia nhiéu nghién
ctiu va cong nghé tua - bin gié hién nay cling nhu di
liéu vén tdc gi6 trong pham vi khu vic nghién ctiu (dao
dong trong khoang 3,60 - 11,03 m/s), nhém nghién ctiu
xac dinh nhiing khu vuc ¢ van toc gié dudi 3 m/s sé
khong c6 kha nidng xay dung cac trang trai dién gio,
trong khi d6, nhiing khu viyc hoan toan c6 kha nang
xay dung sé co gia tri van toc gid 16n hon hodc bang 8
m/s.

Mat do nang ligng gio

Ngoai toc do gid, mat do nang lugng gid cling dugc
xem nhu la mét yéu t6 quan trong khong kém. Doi véi
cac khu vuc ¢6 mat do thap hon 300 W/m? sé khong
mang lai hiéu qua vé nang lugng. Nguogc lai, cac khu
vic dugc danh gia mang lai tiém ndng l6n vé ning
lugng c6 mat do niang lugng gid 16n hon 500 W/m?.

Dia hinh day

Trong phat trién dién gi6 trén bién, d¢ sau ctia nudc
anh hudng dang ké dén tinh kinh t€ ctia dy an dién gié
khi thiét ké nén moéng. Loai méng phu thudc vao dia
hinh day va diéu kién dia chat... Theo Ngan hang thé
gidi, dén nam 2023, méng ctia cac dién gid gan bo cung
loai v6i méng cuia cac dién gid trén bo voi do nude dudi
20 m. Trong khi do, cac loai moéng c6 dinh da dugc
chiing minh va c6 thé 4p dung trong céc khu vuc c6 do
sau nudc dudi 50 m; ngugc lai cac khu vuc c¢6 do sau
hon tti 50 - 1.000 m dugc xem la phu hgp véi cac dién
gi6 c6 nén mong noi.

Khodng cdch dén cdc cdang bién

Khoang cach cac trang trai dién gi6 dén cac cang
bién dugc xem 1a mét thanh phin quan trong gép phan
vao su thanh cong ctia chudi cung ting cho dién gi6
trén bién. Vi cac cang bién dam bao cho qua trinh van
tai, trung chuyén va lap rap cac bo phén c6 kich thudc
va trong lugng 16n nhu canh quat, tru thap, méng/dan
chan dé, may phat va cac b phan khac ciing nhu viéc
bao tri sau nay. D€ gidm chi phi véan tai, khoang cach ti
nhiing trang trai dién gi6é dén cac cang bién cang nho

NGHIEN cUU

cang tot. Theo dé xudt ctia Ngan hang thé gidi, trong
bai bao, nhém nghién ctiu xac dinh nhiing khu vuc ¢6
khoang cach dén cac cang dudi hodac bing 60.000 m
dugc xem 1a tdi uu; ngugc lai nhiing khu vuc khong
pht hgp c6 khoang cach nay 16n hon 100.000 m.

Khodng cdch dén vi tri duong bo nghién ciiu

Cac trang trai gi6 gdn duong bo c6 thé gay ra nhiing
tac dong tiéu cuc anh hudng dén cong dong dan cu ven
bién. Mot s6 y kién cho ring, cac tuabin gi6 gan b lam
giam chat lugng cudc song, giam gia tri tai san va anh
hudng dén nén kinh té dia phuong c6 nguon thu nhap
chinh ti giai tri va du lich bién. Do d6, d€ giam thiéu
cac tac dong tiéu cuc do, cac trang trai dién gié nén
cach dudng bo nghién ctu trong bai bao khoang cach
xa nhat c6 thé.

Dua trén cac quy dinh ctia cac nuéc va chiéu cao
cot thap cling nhu duong kinh canh quat tuabin gié
clia cac tuabin gié gan bo va ngoai khoi dén nam 2030,
nhom nghién ctu xac dinh khoang cach tii cac trang
trai dién gié dén dén vi tri duong bo nghién ctiu trong
bai bao nay it nhat la 1.000 m.

Khodng cdch dén cdc mé dau/khi; 6ng dan khi vé ddt
lién; tuyén cdp internet ngdm

Dbé tranh xung dot véi cac doi tugng/nganh st dung
chung khong gian bién, trudc khi xay dung cac dién gi6
trén bién, chiing ta nén 14p ban d6 hién trang ciing nhu
quy hoach phat trién d6i véi tling d6i tugng/nganh do,
cu thé la cac khu vuc khai thac dau khi, cic tuyén cap
internet ngdm. Trang trai dién gio ly tuéng khong nam
trén vi tri cdc mé dau/khi, cic 6ng dan khi vé dat lién
va cac tuyén cap internet ngam.

+ Doi véi khoang cach dén cac vi tri dau khi va
duong 6ng dan khi: Nhom tic gida da dap dung Nghi
dinh s6 95/2015/ND-CP vé Quy dinh chi tiét mot s6
diéu ctia Lut D4u khi ban hanh vao thang 10/2015, dé
xac dinh nhiing khu vuc c6 khoang cach dén cac mo
dau khi va duong 6ng dan khi dudi hodc bang 500 m sé
khong c6 kha nang xay dung, va cac khu vuc ¢ vi tri
cach xa hon hodc bang 3.704 m (2 hai ly) dugc xem 1a
khu vyc ly tuéng.

+ Do6i véi khoang cach dén cac tuyén internet
ngdm: Hién nay, Chinh pha nhiéu nuéc da thiét lap
khoang cach t6i thiéu d€ bao vé cac tuyén cap internet
ngam. Tinh dén hét ndm 2024, Viét Nam du kién sé
c6 7 tuyén cap internet ngam [13]. Phdn 16n cac tuyén
cap internet nay két néi véi Trung Qudc va Nhat Ban.
Ngoai ra, trong pham vi khu vic nghién ctiu cling cé
mot s6 tuyén cap internet ngdm noi véi cac nude khac,
phan 16n thudc vé Trung Qudc va Nhat Ban (FLAG
Europe-Asia (FEA), APCN-2,...). Chinh vi vdy, nhém
tac gid da dua trén quy dinh khoang cach an toan ctia
hai nu6c nay d€ thiét lap khoang cach dén cic tuyén
cap internet ngdm trong nghién ctiu. Nhiing khu vuc
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c6 khoang cach dén cac tuyén cép internet ngdm dudi
500 m thi khong c6 kha ndng xdy dung cdc trang trai
dién gio, trong khi dd, nhiing khu vuc hoan toan cé
kha nang xay dung cé khoang cach nay 16n hon hodc
béang 1.000 m.

Khodng cdch dén cdc tuyén hang hdi

Tuong tu nhu vi tri cdc mo ddu, cac 6ng dan khi
vé dat lién va cac tuyén cap internet ngam, vi tri trang
trai dién gio trén bién khong ndm trén céc tuyén hang
hai 1a nhiing dia diém thich hgp nhit. Céc vi tri nay sé
khong anh hudng dén bét ky tuyén dudng van chuyén
trong vung.

Tham chiéu theo muc 7, Diéu 5 ctia Nghi dinh s6
143/2017/ND-CP vé Quy dinh bao vé cong trinh hang
hai, trong nghién ctiu nay, nhém xac dinh khodng cach
trang trai dién gi6 trén bién dén cac tuyén hang hai t6i
thiéu trong bai bdo 1a 20 m, va khi khodng cédch nay 16n
hon hodc bing 60 m thi khu vic d6 hoan toan c6 kha
ndng xay dung trang trai dién gio.

Khodng cdach dén ngu trudng cia mot so nghé cd

Anh hudng ctia viéc lap dit dién gio trén bién doi
v6i moi trudng song clia ca va ngu truong ctia mot s6
nghé ca 1a mot trong nhiing van dé kinh té - xa hoi va
moi trudng chinh can dugc giai quyét trong qua trinh
lap ké hoach phat trién dién gié. Méi trudng séng cta
ca bi xdo tron ciing nhu thay ddi trong va sau khi lap
dat cac trang trai gi6. Diéu nay gay anh hudng truc ti€p
dén cac hoat dong danh bat thuy hai san cta ngu dan.
Do dd, diéu quan trong la phai biét moi trudng song
cta ca trong thuy vuc trudc khi dua ra bat ky quyét
dinh nao khac vé dia diém thich hgp. Tuy nhién, hién
nay, tai Viét Nam van chua cé nghién ctiu cu thé vé tac
dong ctia cac dién gid trén bién dén moi trudong song
cua cd. D€ xac dinh khoang cach tu trang trai dién gi6
dén ngu truong cua mot sé nghé ca, nhom tac gia da
dua trén chiéu dai ludi ctia cac nghé cd. Trong pham vi

Bang 2: Dang ham thudc cac tiéu chi

khu vyc nghién ctiu, hoat dong danh bit ca cha yéu la
cau ca ngli bang nghé ciu tay/cau vang; nghé gia van;
nghé ré; nghé luédi vay; nghé kéo doi va nghé ludi chup.
Trong do, nghé ludi vay co chiéu dai ludi cao nhéat dao
dong trong khoang 300 - 1.500 m phu thudc vao kich
G tau thuyén. Bén canh d6, moét s6 loai tau danh bat ca
chinh dang st dung tai ving bién Viét Nam c6 chiéu
dai trong khoang 8 - 32 m. Vi vay, trong nghién ctiu,
nhom tac gia da xac dinh khoang cach t6i thiéu tii trang
trai dién gi6 dén cac ngu trudng la 308 m va khoang
cach téi vula 1.532 m.

Khodng cdch dén cdc khu bdo ton va cdc khu viic riia
bién kiém dn

Viéc lap ké hoach lya chon dia diém phat trién
nang lugng gié trén bién cdn xem xét tdc dong dén cac
khu bao t6n va khu vuc rua bién kiém &n. Tai khu vuc
nghién ctiu, doc theo cac bo bién va cac dao la noi rtia
bién hay kiém én va d6 cing la noi c6 su da dang hé
sinh thdi cao. Céc tua - bin gi6 ngoai khai c6 thé gay
anh hudng dén cac loai sinh vét trong cac khu vuc bao
ton (vi du: Cac con duong di cu, khu chian nudi hodc
cho dn) va rua bién. Vi viy, ly tudng nhat 1a cic trang
trai dién gié trén bién nén dugc bo tri ngoai khu vuc
bao ton va khu vuc rtia bién kiém dn. Khodng cach tu
cac trang trai gié dén khu vuc nay cang xa cang cang
tot. Trong nghién ctiu, nhom tac gia da dya trén Thong
tu s6 10/2014/TT-BNNPTNT vé Quy dinh vé tiéu chi
xdac dinh ving dém cua khu riing dac dung va vanh dai
bdo vé ctia khu bao t6n bién do B6 NN&PTNT ban
hanh vao thang 3/2014 dé€ xac dinh khodang cach ti cac
trang trai gi6 dén khu vuc bao ton, khu vuc rtia bién
kiém 4n t6i thiu va t6i vu 14n lugt 1a 500 m va 1.000 m.

Budc 2: Xac dinh ham thudc dya trén di liéu

Trong nghién ctiu, cac ham thudc cht yéu & 2 dang,
d6 1a Gamma tuyén tinh va dang L. Cac dang ham
thudc dugc trinh bay chi tiét trong Bang 2.

- (N2) tuyén tinh

Tiéu chi Ham thu§c Fuzzy | Cac diém gia tri | Chu giai
va hinh dang

Toc do gi6é (m/s) - (N1) Dang Gamma a=3,b=8 Toc d6 gid < 3 bing 0,3 - 8 taing tu 0 - 1,
tuyén tinh >8 bing 1

Mat d6 ning lugng gié (W/m?) | Dang Gamma a=300, b=500 Mat d6 nang lugng gié <300 bang 0, 300 —

500 tang tti 0 - 1, >500 bang 1

Dia hinh day (m) - (S1) Dang Gamma

tuyén tinh

c=-1000, d=-1010

Khoang céch <-1010 béing 0, -1010 —-1000
tang ti 0 - 1, va >-1000 bing 1

internet ngdm (m) - (54) tuyén tinh

Khoang cich dén cac mé ddu/ | Dang Gamma a=500, b=3704 Khoang céch <500 bang 0, 500 - 3704 ting
khi (m) - (S2) tuyén tinh ti 0 - 1, va >3704 béng 1

Khoang cach dén cic duong 6ng | Dang Gamma a=500, b=3704 Khoang céch <500 bang 0, 500 - 3704 ting
dan khi (m) - (S3) tuyén tinh ti 0 - 1, va >3704 béang 1

Khoang cach dén cic tuyén cap | Dang Gamma a=500, b=820 Khoang céch <500 bang 0, 500 - 820 ting

ti 0 - 1, va >820 bang 1
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ton (m) - (E1) tuyén tinh

Tiéu chi Ham thu¢c Fuzzy | Cac diémgiatri | Chu giai

va hinh dang
Khoang cach dén ngu trudng Dang Gamma a=308, b=1532 Khoang céch <308 bang 0, 308 - 1532 ting
mot s6 nghé ca (m) - (S5) tuyén tinh ti 0 - 1, va >1532 bing 1
Khoang cich dén cic cing bién | DangL ¢=60.000, Khoang céch <60.000 bang 1, 60.000 -
(m) - (S6) d=100.000 100.000 gidam tti 1 - 0, va >100.000 bing 0
Khoang cach dén cac tuyén hang | Dang Gamma a=20, b=60 Khoang cdch <20 bang 0, 20 - 60 ting tu
hai (m) - (S7) tuyén tinh 0-1,va>60bang 1
Khoang cach dén cac khu bao Dang Gamma a=500, b=1000 Khoang céch <500 bang 0, 500 — 1000 ting

£ 0 — 1, va >1000 bing 1

Khoang cach dén vi tri dudng
bs (m) - (E2)

Dang Gamma
tuyén tinh

a=1000, b=2000

Khoang cich <1000 bang 0, 1000 - 2000
tang tit 0 - 1, va >2000 bing 1

Khoang cach dén cac khu vuc
rua bién kiém an (m) - (E3)

Dang Gamma
tuyén tinh

a=500, b=1000

Khoang céch <500 bang 0, 500 — 1000 ting
tli 0 - 1, va >1000 bing 1

Budc 3: Panh gia két qua

Sau khi xac dinh cac ham thudc cho tling tiéu chi,
nhom nghién ctiu tién hanh danh gia két qua thong qua
phuong phap st dung GIS.

2.3. Phuong phdp si dung GIS (Geographic
Information System - Hé thong thong tin dia ly)

Theo Cuc khao sat dia chat Hoa Ky (US Geological
Survey - USGS) va Vién Nghién ctiu Hé thong Moi
truong (Environmental Systems Research Institute -
ESRI), nhin chung hé théng thong tin dia ly dugc dinh
nghia 1a mdt hé thong dung dé€ luu tri, thao tic, phan
tich, quan ly va trinh bay tat ca cac loai di liéu dia ly.
Hién nay, GIS da dugc ting dung rong rai trong nhiéu
linh vuc nhu ndng lugng, moéi truong, ndong nghiép,
giao thong, khi tugng thuy vén... Trong bai bao, phan
mém QGIS 3.20.2 - ma nguén mé - dugc st dung dé
phan tich va tinh todn.

Sau khi thu thap ddy du cac 16p di liéu khong gian
can phén tich va ¢ day du cac gia tri cho tiing tiéu chi,
trinh tu cac budc xt ly va phan tich trong GIS dugc
trinh bay nhu Hinh 2.

A Hinh 2. Luéng xit Iy, phdn tich cdc dit liéu trong GIS

2.4. Phuong phdp tinh nding luong gio ky thudt

Dé tinh toan tiém nang ky thuét trong khu vuc
nghién ctiu, nhém sé loai bo di cac khu vuc c6 dién tich
nho hon 10 km? theo nhu Chuong trinh ho trg quan ly
nang lugng ctia Ngan hang thé giéi dé nghi va gia dinh
cac nha dau tu sé st dung tuabin V162-6.2 MW™ cho
nhiing khu vuc ¢6 t6c d6 gio 16n hon hodc bing 6 m/s
ting véi gi6 cap II. Nhu vay, véi nhiing gia dinh trén va
theo cach bo tri khoang cach gitia cac tuabin nhu Hoc
vién Nang lugng tai tao AG thiét ké nhu Hinh 4, sé c6
khoang 19 tuabin gio6 trong 1 trang trai dién gié va cong
suat dat dugc 11,78 MW trén mdi km?.

3. Két qua

Két qua khu vuc tiém néing c6 thé xay dung sau khi
tinh todn dugc thé hién nhu Hinh 5. Két qua cho théy,
cac pixel trong khu vic nghién ctiu c6 gia tri dao dong
trong khoang 0,47 - 1 v6i mtic d6 tap trung di liéu chu
yéu tii 0,71 - 0,92 va gia tri trung binh gan 0,82.

Béng phuong phap phén 16p phan vi két hgp cuing
viéc kiém tra cac vi tri du an da dugc xay dung va quy
hoach trén thuc t€, nhom nghién ctiu da xac dinh xac
dinh gia tri nguéng phu hgp cho toan bo pham vi khu
vuc nghién ctiu véi gia tri pixel trén 0,88 — dong nghia
khu vuc d6 dap ting gan nhu day du 12 tiéu chi (t6c do
gié, mat do nang lugng gid, dia hinh day, khoang cach
dén cac mo dau/khi, khoang cach dén duong 6ng dan
khi, khoang cach dén tuyén cap internet ngam, khoang
cach dén ngu trudng mot sé nghé ca, khoang cach dén
cang bién, khoang cich dén tuyén hang hai, khodng
cach dén khu bao ton, khoang cach dén vi tri dudng
bo, khodng cach dén khu vuc rua bién kiém an).

Trong téng hon 600.000 km? dién tich khu vuc
nghién ctu, khu vuc tiém ning c6 kha nidng xay dung
chiém hon 21,62% tuong duong 130.229,97 km?. Trong
do, dién tich khu vyc ti€ém ndng xay dung dién gi6 gan
bo (khu vuc c¢6 do sau nudc dudi 20 m) gan 14.330
km? ting v6i 11,00% trong tong dién tich khu vuc tiém
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A Hinh 3. Cdc 16p tiéu chi sau khi chudn héa Fuzzy

ndng, chu yéu tap trung tai cac tinh Quang Ninh, TP.
Hai Phong, Thai Binh, Nam Dinh, Thanh Hoéa, Nghé
An, Ha Tinh, Quang Binh, Ninh Thuén, Binh Thuén,
Ba Ria - Viing Tau, TP. H6 Chi Minh, Tién Giang, Bén
Tre, Tra Vinh, Bac Liéu va Ca Mau. Dién tich tiém nang
con lai la dién gi6 ngoai khoi chiém 89% (gan 116.000
km?), cu thé:

+ Dién gi6 ngoai khoi moéng c6 dinh (d6 sdu muc
nudc dudi 50 m) chiém 35,23% - ting véi 45.879,40
km?, phan bé tai cac tinh: Quang Ninh, Hai Phong,
Thai Binh, Nam Dinh, Thanh Héa, Nghé An, Ha Tinh,
Quang Binh, Quang Tri, Quang Ngai, Binh Dinh, Phu
Yén, Khanh Hoa, Ninh Thuin, Binh Thuin, Ba Ria -
Ving Tau, Tién Giang, Bén Tre, Tra Vinh, S6c Tring,
Bac Liéu va Ca Mau.

+ Con lai hon 70.024 km? (53,77%) dién tich khu
vic ¢6 tiém ning xay dung cac dién gié mong ndi véi
dd sau muc nudc tii 50 - 1.000 m, phan b hau nhu xa
bd céc tinh, thanh nhu Hai Phong, Thai Binh, Thanh
Hoéa, Nghé An, Ha Tinh, Quang Binh, Quéng Tri,
Quang Ngai, Binh Dinh, Phu Yén, Khanh Hoa, Ninh
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A Hinh 5. Két qud khu vic ¢6 khd nang xdy dung cdc dién
gid trén bién

Thuén, Binh Thuéan, Ba Ria - Ving Tau, Tién Giang,
Bén Tre, Tra Vinh, Séc Trang va Bac Liéu.

4. Két luan va kién nghi

Bang cong nghé GIS két hop vé6i Fuzzy logic (cho
12 tiéu chi (t6c do gid, mat do nang lugng gio, dia hinh
ddy, khoang cach dén cdc mé dau/khi, khoang cach dén
cac duodng 6ng dan khi, khoang cach dén cac tuyén cap
internet ngdm, khoang cach dén ngu trudng mot s
nghé c4, khoang cach dén cac cang bién, khoang cach
dén cdc tuyén hang hai, khoang cach dén cac khu bao
ton, khoang cach dén vi tri duong b, khoang cach dén
cac khu vuc ruia bién kiém an)), nhém nghién ctu da
thanh 1ap ban d6 khu vuc xay dung cac trang trai gi6
tiém nang trong khu viyc nghién ctiu phan anh tuong
do6i ding véi ban d6 tiém nang gié ngoai khoi tai Viét
Nam trong pham vi 200 km thu¢c Chuong trinh ho trg
quan ly nang lugng cua Ngan hang thé giéi cong bo
nam 2019.



NGHIEN cUU 3

Bang 3: Dién tich khu vuc c6 kha ning xay dung cdc trang trai gié trén bién va cong suit tucng ing

Dién tich (km?) Cong suit (GW)
Khu vuc tiém nang Dién gi6 gan bo 14.329,71 142,35
Dién gié ngoai khoi méng c6 dinh 45.879,40 327,40
o Iy . 115.900,26
Dién gié ngoai khoi méng néi 70.020,86 417,12
Tdng khu vic nghién ciu 602.243,40 886,87

Vi mobi pixel dugc phén loai dya trén gid tri xép
hang, thong tin d6 rat hitu ich cho co quan, hoach dinh
chinh sach hay nha du tu c6 thé rat ngan khoang thoi
gian trong viéc xac dinh cac khu vyc dau tu xay dung.

Tuy nhién, nghién ctiu chua xem xét dén yéu t6 dia
chat, méi trudng song ctia cac loai ca va thoi ti€t cling
nhu nhiing yéu t6 lién quan dén cac thién tai tu nhién
nhu bao, dong dat. Bén canh do, cin c6 nhiing nghién
ctiu sdu hon vé tac dong cac du an dién gio6 trén bién
dén hé sinh thai, ti d6 dua ra pham vi anh hudng cua
cac trang trai dién gié dén ching cu thé tai tling dia
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THIET KE VA CHE TAO THIET Bl THU MAU TRONG LUGNG PM

' PMZ.S

10/

(ManPMS) CHO MOI TRUONG KHONG KHi XUNG QUANH

DUONG THANH NAM, TRAN THIHOA,

PHAN THI HONG HANH, TRAN SON TUNG
Trung tam Nghién ciiu va Chuyen giao cong nghé
NGUYEN VAN HUY, NGUYEN HOANG GIANG
Vién Kiém dinh cong nghé va moi truong

VUONG THU BAC

Vién Khoa hoc va Ky thudt hat nhan

Tom tat:

bé danh gia mic d6 6 nhiém khong khi tai cac noi
lam viéc hodc xung quanh moi trudng, viéc thu mau
theo kich thudGc hat bui (Particulate Matter - PM) 1a rat
quan trong. V6i muc tiéu nay, Trung tdim Nghién ctiu va
chuyén giao cong nghé (Cretech) da phat trién ManPMS
- thiét bi thu mau trong lugng theo tiéu chudn cta US
EPA (40-CFR Part 50). Thiét bi nay gobm dau thu mau
bui PM,  (VAST-PM10L-1) dugc thiét ké theo nguyén
tac tdc dong theo tdng phu hgp d€ thu gom céc hat bui
c6 duong kinh < 10 um trén cai loc, v6i luu lugng hut
16,67 L/min (tuong duong 1 m’/h). Chtic ning cua
dau thu mau trén thiét bi la thu gom hat bui PM, trich
xudt mot mau sol khi ti khi quyén trong ca diéu kién
ling gi6 va dong thoi loai bo cac hat ¢ kich thude > 10
um. Bo tdch PM, _ (VAST-PM, .-WINS) dugc dit phia
dudi dau thu mau PM, | va ciing dugc thiét ké theo tiéu
chudn ctia EPA, c6 chtic nang nhu mot bo tach trude
cac hat c¢ kich thuéc 16n hon hodc bang 2,5 pm, ciing
nhu loai bo cac tap chat nhu nuéc va manh vun. Ngoai
ra, ManPMS con bao gom cac thanh phan khac nhu
Ong xa, bom hut khi, hé thong diéu khién luu lugng
dong khi di qua cai loc, thiét bi do luu lugng dong khi,
hé thong giam sat nhiét d6 mdi truong va cum gia do
cai loc, hé thong do ap sudt khi quyén, bd hen gid, vo
hop dap ting quy dinh ctia US EPA (40-CFR Part 50).

Tu khoéa: Thiét bi thu mau trong ligng; thiét bi ldy
mdu bui; bui min; PM, ; PM,,

Nhén bai: 2/3/2023; Stia chbta: 15/3/2023;

Duyét diang: 25/3/2023.

1. Dat van dé

PM,.va PM, la mét trong nhiing thanh phan dugc
theo doi va nghién ctu rong rai nhit trong 6 nhiém
khong khi. Tai Viét Nam, quan tric néng dé6 PM dugc
thuc hién thong qua mang luédi cac tram quan trac tu
dong va dinh ky (> 1.200 diém) stt dung nguyén ly va
ky thuat do/thu mau khac nhau d€ phuc vu quan ly moi
truong khong khi [1]. Tuy nhién, hau hét cac thiét bi
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Desgning and manufacturing ambient
air quality gravity sample collection
equipment

Abstract:

Accurate assessment of air pollution levels in work-
places and surrounding environments requires the sam-
pling of particulate matter (PM) by size. To address this
need, the Center for Research and Technology Trans-
fer (Cretech) has developed the ManPMS - PM weight
sampler device, which adheres to the standards set by
the US Environmental Protection Agency (EPA) in 40-
CFR Part 50. The device comprises a PM,  dust sampler
head (VAST-PM10L-1) designed to capture particles
with a diameter < 10 um on a filter by impaction, with a
suction flow rate of 16.67 L/min (equivalent to 1 m*/h).
The sampler head collects PM particles, draws in a gas
sample from the ambient air under calm wind condi-
tions, and simultaneously removes particles with sizes >
10 um. The PM, , separator unit (VAST-PM, .-WINS),
placed below the PM,, sampler head, is also de31gned
to meet EPA standards It functions as a pre-separator
for particles larger than or equal to 2.5 um, while re-
moving impurities such as water and debris. The Man-
PMS system includes additional components such as
exhaust pipes, air suction pumps, a controlled air flow
rate system through the filter, an air flow rate measure-
ment device, ambient temperature monitoring, a filter
holder bracket, atmospheric pressure measurement, a
timer, and a housing that complies with the regulations
specified in 40-CFR Part 50 of the US EPA.

Keywords: Weighted sampler device, dust sampler
device, fine particulate matter, PM, , PM,,

2.5

JEL Classifications: Q53, Q51, Q55.

quan tric PM déu cong kénh, ning va dat tién, phai
nhap khéu tu nudc ngoai véi chi phi 1én dén $100.000
cho mdi tram [2]. Viéc nhép khéu thiét bi bui rat kho
khén, tén kém, cong véi yéu cau khat khe vé vi tri 1ap
dat, hiéu chuén va bdo tri thiét bi. Ngoai ra, trong giam
sat nong do bui moi trudng khong khi xung quanh,
phuong phap dang tin cay nhat dugc st dung la phuong
phap trong lugng [3], [4]. Phép do trong lugng vé ndong



do6 hat vat chat (PM) 1a co s& d€ tinh toan, theo doi
néng do PM trong khong khi xung quanh theo Luat
Khong khi sach Lién bang (B6 luat Quy dinh Lién bang
[CFR], 1999 [5]). Mot thé tich khong khi xac dinh dugc
hat qua cai loc trong mot khoang thoi gian ¢6 dinh.
Néng do PM dugc biéu thi bang trong lugng cuia PM
dugc git lai trén céi loc dugc chia cho thé tich khong
khi dugc 14y méu va dugc biéu thi bang microgam trén
mét khoi tiéu chudn (ug/m?).

Véi muc tiéu dap ting nhu ciu ngay cang tang vé
viéc phat trién cac thiét bi thu mau trong lugng bui véi
cac kich thudc khac nhau dé nghién ctu anh hudng
dén stic khoe con ngudi, bai bao nay trinh bay vé thiét
bi thu mau trong lugng (ManPMS) dugc thiét ké va
ché tao boi Trung tim Nghién ctiu va chuyén giao cong
ngh¢. Thiét bi nay bao gém dau vao chon loc kich thuéc
hat, cdi loc, gia d& cdi loc, bom hut mau va hé théng bo
diéu khién.

2. Phuong phap thiét ké

B¢ 14y mau ManPMS dugc thiét ké dé ¢ luu lugng
16,67 L/phat va st dung ctia hat ddc biét dé€ khong bi
anh hudng bdi toc do va hudng gio, dong thai loai bod
cOn trung va nudc mua. Hinh 1 thé hién so d6 ctia b
ldy mau PM, ,, gom hai bd phén tach trudc. Bo tach so
bd ban dau dugc thiét ké d€ loai bo cac hat 16n hon 10
pm khoi luéng khong khi, trong khi bo tach so bo thu
hai (Well Impactor Ninety-Six (WINS)) dugc thiét ké
déloai bo cac hat16n hon 2,5 um AED (duong kinh khi
dong hoc) va chi thu thap bui PM_, con lai trén cdi loc
Teflon. ManPMS con bao gom nhiéu thiét bj khac nhu
ong xa, bom khong khi, hé thong diéu khién luu lugng,
hé thong giam sat nhiét do mdi trudng va cai loc, hé
thong do dp sudt khi quyén, bo hen gid, vo boc, bo diéu
khién co, dién hodc dién ti thich hgp d€ dap tng cac
quy dinh trong 40-CFR Part 50, L [6].

Ghi chu:

(1) DBdu vao khong khi mau

(2) éng noi

| (3) Bé tdch cd hat

1 (4) Cum gid dé cdi loc
(5) Cdm bién nhiét dé cdi loc bui

r (6) Hé thong diéu chinh luu ligng
dong khi
(7) Cdm bién nhiét do, do dm, dp
sudt moi trudng
. (8) Man hinh hién thi

" (9) Phim diéu khién

’ (10) Nguén

(11) Pdu ra di liéu

(12) Vb hop

(13) Bom huit khong khi

A Hinh 1. So do cdu tao thiét bi thu mau khéi lugng bui
(PM,, PM, )

i)

NGHIEN CUU

Doi v6i bo tdc dong quan tinh, diém cat (d,,5) 6
thé duoc du doan [7] dua trén céac kich thudc tO’l han
cua tdc dong va cac ddc tinh ctia luong khong khi:

ouw ST - Inuw’ STK.
\/Edpaﬂ) ’u 5 ﬂnu 50 (1)

Trong do:
C: Hé s6 hiéu chinh d6 truct ctia hat
p: D6 nhét dong luc ctia dong khi (g/cm.s)

W: Chiéu rong phan luc tac dong (cm)

Py Mat do hat (g/cm?)

V: Van toc chat long trung binh qua b tac dong
(cm/s)

STK,,: Thong s6 tdc dong khong thii nguyén

n: S6 lan phan luc

Q: T6c d6 dong thé tich qua bo tac dong (cm?/s)

S6 Stokes tuong ting v6i 10 um xap xi 0,135.

Céc hat hinh ciu c6 mat d6 don vi da dugc mo hinh
héa trong tit ca cic tinh todn va cic diém cat d , dugc
dy dodn dai dién cho cac dudng kinh tuong dudng khi
dong hoc. Hé s6 hiéu chinh d¢ trugt ctia hat (C) la mot
ham ctia dudng kinh vét ly hat; cac dac tinh ctia khong
khi va c6 thé udc tinh dua trén cac nghién ctiu thuc
nghiém [8]:

C=1+1,246xk, +0,42xk xexp(~0.87/k,) (2)

Trong dé: k la s6 Knudsen khong thit nguyén va
dugc dinh nghia 1a duong di tu do trung binh cta
khong khi chia cho ban kinh hat. Vi duong di trung
binh ctia khong khi tu do la m¢t ham cta ca nhiét do
va ap sudt, s6 Knudsen phai dugc tinh toan & diéu kién
14y mau thuc té:

3
b =0.0653 2 (LJ[ 1,3716 ] (3)
Pd, \296 \1+1107

Trong do:

P: Ap suit moi trudng (atm)

dp: Dbuodng kinh hat (um)

T: Nhiét d6 moi truong (+ K).

Do nhét dong luc hoc cta khi (n) hau nhu khong
phu thudc vao ap suit tit 0,01 dén 100 atm, chi phu
thudc vao thanh phéan cua khi va nhiét do.

—181><10( jm /() @)

Céc bo tac dong quan tinh thuong dugc st dung
lam hé thong 1dy méau chon loc kich thuéc trong moi
trudng xung quanh PM,  (hat PM c¢ duc‘ing kinh khi
dong hoc nhé hon hoic bang 10 um) va PM_, (hat PM
c6 duong kinh khi dong hoc nhé hon hoac bang 2,5
um) [9]. Hiéu suét ctia bd tac dong quan tinh dugc dac
trung boi duong kinh khi dong hoc (dpaso), la duong
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kinh khi dong hoc tuong ting vé6i hiéu suét thu 50% va
d¢ léch chudn hinh hoc (GSD) cua dudng cong hiéu
sudt thu va tinh bang [10].

d
(;:;l) paS4 (E;)

pal6
Trong d6:d_,, vad  la dudng kinh khi dong hoc
tuong ing v6i hiéu sudt thu lan lugt la 84% va 16%.

3. Thiét ké va ché tao ManPMS

Thiét bi thu mau trong lugng (ManPMS) dugc thiét
ké va ché tao gébm cac thanh phén chinh: Pdu thu mau
bui PM, ; B tach PM, ; Cai loc va gid do céi loc; Cadm
bién nhiét do, ap suit khi quyén va cai loc; Thiét bi do
va diéu khién luu lugng khi; Bom hut va bién tan; Thiét
bi diéu khién va giao dién van hanh.

A Hinh 2. Hinh vé thiét bi thu mdu trong ligng (ManPMS)

3.1. Thiét ké va ché tao ddu thu mau bui PM

Diu thu mau bui PM  (VAST-PMIOL-1) dugc
thiét ké dua trén mau dau thu cia EPA PM, 10 um
theo quy dinh cia Hoa Ky, c6 kha nang ldy mau PM, ,
dugc st dung nhu mot bo tach trudce cho cac thiét bilay
mau PM, , va mét s6 thiét bi do lién tuc theo phuong
phap tlidng dlidng (TOEM, BAM). Vi kha néng giti
lai cac hat c6 kich thudc 16n hon 10 pm trong bay hat
va loai trii khoi duodng dan dong khi cia méu, VAST-
PMI10L-1 c6 thé tiép nhan cac hat nho hon dé 14y mau
hoac dé phan tach tiép theo.

biém cat, ddc tinh gi6 ctia VAST-PMI10L-1 da dugc
xac dinh va danh gia. Diém cat cia VAST-PM10L-1
dugcxac dinh la dpa50 & mtic 9,8 um khi vdn hanh & luu
lugng dong khi 16,7 L/min. Piém cat dpa50 la dudng
kinh khi dong hoc tuong ting véi hiéu suit thu 50%
cua ddu thu mau. Do 1éch chuén hinh hoc ctia dudng
cong hiéu suét thu ciing la mdt dic tinh quan trong ctua
dau thu mau va c6 thé dugc tinh bang phuong phap do
thich hop.
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A Hinh 3. Thiét ké A Hinh 4. Cdu tgo ddu

ddu thu mau bui PM,
(VAST-PMIOL-1)

thu mau bui PM,, (VAST-
PMIOL-1)

VAST-PMI10L-1 khong chi dap ting cac yéu cau
theo tiéu chudn ctia EPA, ma con c6 nhiéu tinh nang
va cdi tién doc dao. Than mdy bang nhom dugc thiét ké
v6i khia & trén va dudi khép néi bay hat c6 ren gitp dé
dang mao, thdm chi trong diéu kién dm uét hodc lanh
hodc khi deo gang tay. M6i dau vao cing dugc trang
bi thém mot bo vong dém chii o kép du phong. Véi
vit ngoén tay cai & dudi cung ctia chong dia c6 mai che,
viéc thdo rdi toan bo phan trén dé lam sach tré nén
dé dang hon. Bé mit nhom cua thiét bi dugc cai tién
v6i déc tinh Anodizing loai 2+ d€ gidm thiéu cic vin
dé an mon trong mdi truong ven bién. Cdu hinh bén
ngoai ctia 6 cam phia dudi dugc cai tién d€ cung cap vi
tri vit dat tiy chon, ting tinh an toan cho 6ng dau vao
& nhiing vi tri c¢6 gi6. Thiét bi phi hgp véi cac thiét bi
sti dung 6ng dau vao dudng kinh ngoai 31,6 mm tiéu
chuén va luu lugng hut 16,67 L/min (1,0 m*/h). Ngoai
ra, VAST-PM10L-1 c6 san bd thu nudc acrylic chong
tia UV chong v& hodc cac binh thu nudc thuy tinh 200
mL hoidc 475 mL c6 dién.

A Hinh 5. Hinh dnh thuc té
; ctia ddu thu gom mau VAST-
’ PMI10L-1

3.2. Thiét ké va ché tao ddu thu mau bui PM,

Dau thu mau PM, ; (VAST-PM, ,-WINS) dua trén
nguyén tac tac dong truc tiép quan tinh theo phuong
phdp tham chiéu lién bang (FRM) USEPA PM, .. Cdi
loc trong giéng ctia by tdc dong VAST-PM, WINS
can thay sau moi 48 dén 72h 1dy mau. Khong khi miu
di vao ddu thu gom mau va dugc hut qua VAST-PM_ . -
WINS (Hinh 6), tai day cac hat c6 duong kinh khi dong
hoc 16n hon 2,5 um dugc loai bo bang cach tic dong
ching vao ddy cta binh chita hinh tru (giéng) bang
nhom cé ndp mé.



Ghi chu:
Y (1) Ddu vao hat bui PM
(2) Chiéu rong 16 phdn luc (W)
«  (3) Ndp trén
- (4) Nozzle
; : " (5) Chiéu dai c6 phéu (L)
i (6) WINS vdi vong chéng tran
(7) Khodng cdch tii 16 phdn luc
dén tdm (S)
i+ (8) Cdiloc bé mdt ép chim
trong ddu
(9) Ndp dudi
(10) Ddu ra hat bui PM,

A Hinh 6. Cdu tgo ctia bé tich hat PM, _ (VAST-PM, -WINS)

Duya trén nhiing tiéu chudn va nguyén ly thiét ké,
nghién ctiu nhén thay viéc san xuit cac phan cua bo
tac dong duong nhién dan dén sy thay d6i nho trong
kich thudc thanh phan. Cong thiic (1) cho thiy diém
cat ctia WINS la can bac hai ctia s6 STK,, ban than
noé tuong d6i khong nhay cam véi nhiing thay déi vé
khoang cach tui 16 phéan luc dén tdm (S) hodc chiéu dai
hong (T) trong gi6i han dung sai gia cong [11].

Tuy nhién, cong thtic (1) cho thiy diém cat ty 1é v6i
W32, do d6 dung sai kha chat phai dugc duy tri trong
qua trinh gia cong dudng kinh 16 phan lyc. Cac thong
s6 ky thuat thiét ké cho WINS quy dinh ring dudng
kinh phan luc phai la 3,91 mm véi dung sai + 0,05 mm.
WINS da dugc gia cong va kiém tra bang dung cu do
c6 thé theo doi ctia NIST d€ ddm bao méi ddu bo tach
hat dap ting thong s6 ky thuét nay. Dua trén diém cat
da hiéu chuén ctia WINS la dudng kinh khi dong hoc
2,48 um cho chiéu rong 16 phan lyc 1a 3,91 mm. Cong
thiic (1) du doan diém cat 1a 2,43 pm va 2,53 pm cho
chiéu rong phan luc tuong ting 1a 3,86 mm va 3,96 mm.
Nhiing thay d6i dugc du doan nay vé diém cit d6i voi
cac bién thién chiéu réong cho phép do d6 thé hién su
dich chuyén diém cat x4p xi + 2% so voi gid tri 2,48 pm
da dugc hiéu chuin.

Thiét ké diém cat WINS c6 d¢ léch xap xi 2% khong
dong nghia véi viéc nong do khéi lugng bui PM, , do
dugc ciing sé bi léch 2%. Thuc té, khoi lugng hat PM c6
thé thdm nhap vao bo tach hat 1a mot ham phu thudc
vao cé hiéu suét lya chon kich thudc ctia tadc dong (diém
cat va hinh dang) cing nhu sy phan bé kich thudc,
néng d6 ctia hat PM.

Bang 1. Kich thudc cia bd tach hat VAST-PM, -WINS thi
nghiém

Chiéu dai Khoang Chiéu |S/W |L/W | Re
cOphéu, L | cichtuld rong 16
(cm) phan lyc t6i | phan luc,
tdm, S (cm) | W (cm)
0,61 1,22 0,391 3,1 | 1,6 |6.000

NGHIEN CUU

VAST-PM, .-WINS thé hi¢n trong Hinh 9 va hoat
dong & ha Iuu ctia dau vao PM, | véi luu lugng hit 16,7
L/min. B tach hat gdbm nap phia trén, mot thung chiia
(giéng) va mot nap bén dudi. Hat PM dugc cung cip
bdi mot 16 tron, 16 phan luc gan véi vo trén. Léi vao
hinh nén da dugc thiét ké d€ giam thiéu sy gian doan
cua dong khi di chuyén qua voi phun va van téc dong
déu ¢16i ra phan luc. Hat PM c6 du quan tinh dugc tac
dong vao giéng trén mot cai loc s¢i thuy tinh hinh tron
¢6 duong kinh 37 mm dugc ngdm trong 1 mL ddu bom
khuyéch tan c6 do bay hoi thap.

Bé chuia va dap (giéng), chit nén thiét ké nham giam
thiéu qua tai va phan ting hat do bd tac dong gay ra.
Hinh dang tdm ép kiéu giéng truyén thong dugc thiét
ké dé giti mot lugng déu tuong d6i 16n (1én dén 3 mL)
trong khu vuc ép dau ngay ca khi thiét bi vo tinh bj lat
nghiéng hodc tham chi bj 1at ngugc.

VAST-PM, .-WINS lam bang nhém anét héa va
gin v6i nhau bang giodng cao su. Pau vao dugc ndi voi
dau thu mau bui PM,  (VAST-PM, L-1) va dau ra két
noéi voi gia do cai loc cta thiét bi ManPMS hoac thiét
bi do bui PM.

A Hinh 8. Chi tiét VAST-
PM, ~-WINS

A Hinh 7. Tong thé VAST-
PM, -WINS

VAST-PM, -WINS cdu tao don gin, dé dang théo
l4p trong qua trinh van hanh véi chi phi thdp, phtu hgp
v6i tat ca cac thi€t bi thu mau va giam sat hat PM_,
FRM va FEM 16,7 L/min st dung ddu thu mau theo tiéu
chuin EPA. Tuy nhién, v6i luu lugng thép, kich thudc
cat tuong doi 16n c6 thé xay ra sy nay hat, qua tai hat
va thét thodt hat va hiéu suit thu mau phu thu¢c nhiéu
vao loai chit nén va lugng chat nén dugc st dung.

Thong s6 ki thuat VAST-PM, -WINS:

- Diém cétd 2,5 pm, 6 luu lugng thiét ke 16,67
L/min

- Dau tac dong: dau khuyéch tan silicone Dow 704;
1,0 mL

- B0 loc Impaction: b¢ loc dia bang sgi thuy tinh 37
mm

- Khodng thai gian lam sach: t6i da 5 ngay can lam
sach 1 lan.
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Mai truong

3.3. Cam bién nhiét do, dp sudt khi quyén va cdi
loc
Thiét bi ManPMS cdu tao bdi bom hut khong dau
(VTE 6, Thomas, Duc), cam bién nhiét d9, ap sudt khi
quyén d€ do thé tich 14y mau chuén hoéa cung véi bo tac
dong dau vao PM , PM_, luu ligng danh nghia 16,67
L/min. Phuong phap trong lugng dua vao hut lugng
mau PM thong qua cdi loc va tinh todn néng d6 PM
(C,) thong qua ty s6 gitta PM dugc htit mau va thé tich
khi hat mau theo diéu kién tiéu chuidn V (25°C va
101,3 kPa) nhu cong thtic (6):
€. =3 ©
VN VN
Trong d6: m, va m, lan gt 1a khoi lugng cdi loc
trudc va sau khi hut mau. Thé tich khi thu dugc theo
cong thic:

v, = [T;N;JV 7)

Trong do: T, p, V 1a nhiét do, ap suat thuc té€ va thé
tich tuong ting.

_my-m

Bom hut mau ti ngoai khong khi vao cai loc bui,
nudc, dau hodc cac chét long khac dugc tach trudce khi
hut vao bom.

Thiét bi ManPMS c¢6 2 cam bién nhiét d6 (nhiét do
moi trudng xung quanh va nhiét do gia do cailoc). Cac
cam bién nhiét d6 dugc kiém tra dinh ky va dam bao
do chinh xac + 2°C [12]. Néu nhiét d6 vugt qua 15°C va
bom hat mau dang chay thi quat gi6 sé khéi dong. Quat
gi6 ngting chay khi nhiét do giam xu6éng duéi 10°C.

Cum cdm bién nhiét Ao moi trudng xung quanh

Cam bién nhiét d0 moi trudng xung quanh thu
dong st dung mot dién trd nhiét duge bao vé boi mot
s6 tdm tron. Cam bién nhiét d6 stt dung platinum RTD
Class 1/3B. Cam bién ap sudt khi quyén 1a mot thiét bi
dién trg ap dugc thiét ké v6i do chinh xac cao va 6n
dinh lau dai. T4t ca cac thanh phan dugc dit trong mot
tdm chan biic xa ty nhién nhiéu tdm dé giam cac16i lam
ndéng do buic xa mat trdi. TAm chian bao gom mot loat
cac tdm nhom dong tAm mau trang, cho phép ludng
khong khi di qua tdm chin, dong thoi chin cac tia mét
troi tryc tiép.

Cam bién nhiét d6 mdi trudng bao gdém tdm chin
nhiét d6 Model 5980, cam bién nhiét d6 Model 597
RTD (Met One, Inc, Hoa Ky). Bdt cam bién nhiét do
moi trudng xung quanh cot véi tdm trén phing hudng
lén trén va dau ndi cap hudng xudng dit sao cho cac
tdm chin d6i dién v6i mét sau cta gia ba chan. Ha thép
cam bién xudng cho dén khi gia dé cham vao dinh cua
khung duéi cuing cta thiét bi diéu khién. Gan cép va
dau ndi véi cam bién nhiét Ao mai trudng tit hop diéu
khién mdy bom.
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A Hinh 9. Cdm bién nhiét A Hinh 10. Gdn thiét bi
do, do dm va dp sudt cdm diéu khién

bién nhiét d¢ cdi lpc

Céam bién nhiét do cédi loc model 597RTD cua bd
thu mau PM dugc dit trong khong gian md ngay bén
dudi bang loc, dong thoi c6 kha nang giam sat nhiét do
cua cai loc mau trong pham vi ti (-30 + 45)°C trong ca
giai doan thu mau va khong thu mau.

Gia do cai loc (VAST-FC47) dugc gia cong tu
polyme acetal ctia Delrin® chng mai mon cho dén
dung sai chinh xac dé c6 sy phu hgp nhét quan khong
bi ro ri va bao gébm mot dia dém céi loc bang thép
khong gi c6 duc 16 chinh xdc.
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A Hinh 11. So d6 khdi hé théng do va diéu khién nhiét do cho
gia do cai loc bui
Trong do:
r(t): Tin hiéu vdo, tin hi¢u chudn yéu cdu ciia hé thong
e(t): Sai s6 gitia tin hi¢u thuc va tin hiéu chudn
C,(t): Tin hiéu hoi tiép tii cam bién nhiét do

Cam bién do nhiét d6 cai loc sé dua qua bo chuyén
d6i Transmitter TA100, bién d6i thanh tin hiéu chuin
dua vao bo diéu khién nhiét d6 E5CZ-C2ML. Khi do,
thong tin nhiét do sé dugc hién thi va néu nhiét d6 cta
cailoc vugt ngudng (cai dat trong bo diéu khién) thi bo
diéu khién sé dua tin hiéu dén bién tin Siemens MM
420 d€ diéu chinh tan s6 giup giam téc do quat gio lam
giam luu lugng khi vao cai loc gitup nhiét do cai loc
giam. Thong tin nhiét do sé dua dén bo diéu khién lién
tuc, khi nhiét do cdi loc giam xudng dén ngudng thap
thi bo diéu khién lai dua tin hiéu dén bién tin d€ diéu
chinh ting téc do quat gié giup ting nhiét do cai loc.
Qua trinh 13p di lp lai tudn hoan d€ ddm bao nhiét do
cai loc dugc duy tri & nhiét do xdc dinh, khong chénh
léch qua +1°C so vé&i nhiét do do bdi cam bién thu
nghiém nhiét do moi trudng xung quanh trong ca qua
trinh thu mau va ché d¢ khong thu mau [13].

3.4. Thiét bi diéu khién va giao dién vin hanh

ManPMS v6i dau ra di liéu RS-232C goém luu
lugng (L/min), nhiét do va 4p sudt moi truong xung
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A Hinh 12. Mach diéu khién thiét bi thu mdu trong luigng
(ManPMS)
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A Hinh 13. Giao dién van hanh thiét bi thu mdu trong ligng
(ManPMS)

Saiee )

[Tk m ]

EE T |

1 _sree ]

quanh ciing nhu cdi loc, thoi gian bat dau va két thuc
thu mau.

4. Két luan

Nghién ctiu da thiét ké va san xuét thiét bi thu mau
trong lugng (ManPMS) ddp ung tiéu chudn cta Co
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- Thiét bi dugc diéu khién thdoi gian thuc va dugc
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¢ Méi trusng

DAC DIEM VA RUI RO SUC KHOE CUA KIM LOAI TRONG
BUI DUGNG KHU VUC NHA MAY PHOI TRON BE TONG
TAI THANH PHO HO CHI MINH

NGUYEN THI QUYNH TRANG*, NGUYEN THI HOA,
NGUYEN TUAN HAI
Khoa Mobi trudng, Truong Dai hoc Sai Gon

Tom tit:

Nghién ctiu nay dugc thuc hién nham danh gia ham
lugng ctia 6 kim loai c6 trong mau bui dudng thu thép
tai khu viic xung quanh nha may phéi tron bé tong nham
tim hiéu ddc trung phan bé va ddnh gid rai ro moi trudng
va stic khoe do 6 nhiém bui dudng gy ra. Nong do ctia
cac kim loai trong bui dudng giam déan theo thu ty Ca
(27.912,4 mg/kg) > Mg (7.353,9 mg/kg) > Ti (1.367,4
mg/kg) > Cr (56,0 mg/kg) > Pb (22,5 mg/kg) > As (5,7
mg/kg). Ca va Mg chiém hon 96% t6ng lugng kim loai
dugc khéo sat va ddc trung cho mau bui dugc thu thap
trong khu vuc nghién ctiu, chtiing minh anh huéng cta
bui xi mang tii hoat dong phoi tron bé téong. Phan bo
vé khong gian ctia cac kim loai la khong giong nhau va
phén tich tuong quan cho thay rang cic kim loai nhu Pb,
va As c6 thé dén tii nhiéu ngudn khac nhau. Trong cac
kim loai khéo sat thi As thé hién muc d6 tich tu kim loai,
lam giau, va chi s0 tai trong 6 nhiém cao nhét so véi cac
kim loai con lai. Tré em dugc cho 1a nhém c6 nguy co
chiu anh hudng stic khoe cao hon so vé6i nguadi 16n khi
phoi nhiém cac kim loai c6 trong bui dudng. Trong khi
do Cr cho thdy rii ro cao nhat vé nguy co gay ung thu
cho ca tré em (5.38E-4) va ngudi l6n (4.94E-5). Nghién
ctiu ctia nay gép phan cung cdp thong tin vé ddc trung
phan bo ctia kim loai phat sinh tif ngudn san xuat phoi
tron bé tong gép phén vao cong tac quan ly 6 nhiém kim
loai trong bui dudng tai TP. HCM.

Tu khoa: Bui dudng, kim logi, TP. H6 Chi Minh,
stic khée, bé tong.

Nhdan bai: 26/12/2022; Stia chiia: 20/4/2023;

Duyét dang: 15/5/2023.

1. Gi6i thiéu

Trong nhiing nam gan day, bui duong nhan dugc
rit nhiéu sy quan tam cta cac nha khoa hoc, béi vi n6
dugc coi la noi luu tri chinh cta cdc chit 6 nhiém, bao
gom ca kim loai ndng cé nguodn goc tli cac nguodn thai
khéc nhau gan d6 (1). Cac kim loai (As, Ca, Cr, Mg, Pb,
Ti...) tich tu trong bui dudng cé kha nang van chuyén
va hoat dong sinh hoc cao, do dé ching cé kha ning
gdy anh hudng x4u dén ca hé sinh thai va stic khde con
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Health risks of dust metals near
bitumen mixing plants in Ho Chi Minh
City

Abstract:

This study aimed to assess the levels of six metals
presentin road dust collected in the vicinity of a concrete
mixing plant, in order to understand their distribution
characteristics and evaluate the environmental and
health risks associated with road dust pollution. The
concentrations of metals in road dust were found to
decrease in the following order: Ca (27,912.4 mg/kg)
> Mg (7,353.9 mg/kg) > Ti (1,367.4 mg/kg) > Cr (56.0
mg/kg) > Pb (22.5 mg/kg) > As (5.7 mg/kg). Ca and Mg
accounted for over 96% of the total metals, indicating
the influence of cement dust from concrete mixing
activities. The spatial distribution of metals exhibited
variations, and the correlation analysis revealed that
metals such as Pb and As may originate from different
sources. Among the metals analyzed, As demonstrated
the highest accumulation, enrichment, and pollutant
load index compared to the other metals. Children
were found to be at a higher risk of health effects than
adults when exposed to the metals present in road dust.
Additionally, Cr exhibited the highest carcinogenic risk
for both children (5.38E-4) and adults (4.94E-5). This
study provides valuable insights into the distribution
characteristics of metals associated with concrete
mixing operations, contributing to the management of
metal pollution in road dust in Ho Chi Minh City.

Keywords: Road dust; Metal; Ho Chi Minh City;
Health; concrete.

JEL Classifications: Q51, Q53, Q52.

ngudi (2). Kim loai ndng trong bui dudng c6 thé bat
nguon ti nhiéu ngudn goc khac nhau nhu hoat dong xe
cd, dot dau chay nhién liéu hoa thach, dot rac thai, co s6
san xudt dién, khu cong nghiép va x4y dyng tuy thudc
vao noi chung dugc thu thap (1). Mic d6 6 nhiém cta
kim loai ndng trong bui dudng dugc xac dinh bédi cac
chi s6 nhu chi s6 tich lay dia ly (Igeo) (2), hé s6 lam
giau (3), va yéu t6 6 nhiém (4). Bén canh d6, nhiing rti
ro tiém tang doi véi stic khoe con ngudi do kim loai



nang trong bui dudng gay ra thong qua ba con duong
phoi nhiém bao goém hit phai, nuét phai va ti€p xuc véi
da dugc danh gia thong qua rai ro khong gay ung thu
va gay ung thu (5, 6). Ngoai ra, bui dudng con gay nguy
co tiém tang dén moi sinh, cac chi s6 rai ro sinh thai
tiém nang (Ei) va rui ro sinh thai tiém nang (PER) da
dugc st dung bai Pat va cdng su (7).

Mot trong nhiing hoat dong san xuit quan trong
gop phan phat thai lugng 16n kim loai vao bui duong la
hoat dong san xudt va phoi tron bé tong. Xi mang dugc
biét dén nhu thanh phén co ban cua bé tong, véi thanh
phan chinh bao gém canxi, silic, nhom, sit va cac thanh
phan kim loai khac nhu chi, thay ngin, cadmium va
kém. Trong qua trinh hoat dong ctia nha may, phdi tréon
nhién liéu, van chuyén, thao d&... sé dan dén viéc phat
thai mot lugng 16n cac kim loai nay vao moi trudng,
dac biét 1a qua bui duong va khi thai (8). Phat thai tu
hoat dong san xudt va phoi tron bé tong gép phéan 16n
gay nén 6 nhiém bui, tt d6 lam giam tdm nhin va chét
lugng khong khi. Khi bui da dugc lang dong, né c6 thé
gy nén bui duong, 1am 6 nhiém nudc va gay ra nhiing
anh hudng xdu dén stic khoe con ngudi, dong vat, thuc
vat (2).

Do d6, muc tiéu cua nghién ctiu nay la khao sat
néng d6 mot s6 kim loai (As, Ca, Cr, Mg, Pb, va Ti)
trong mau bui dudng thu thap tai khu vuc hoat dong
ctia nha may phoi tron bé tong thudc noi thi TP. H6
Chi Minh (TP.HCM). Nghién ctu tap trung khao sat,
so sanh néng do va phan bo theo khong gian cta cac
kim loai. Ngoai ra, nghién ctiu buéc ddu danh gia rai
ro moi trudng va suc khoe con ngudi ti phoi nhiém
bui dudng chiia cac kim loai néi trén. Dya trén mtc do
phan bé nong do ciing nhu tuong quan gitia cac kim
loai tai cac dia diém 14y mau c6 thé cung cap cai nhin co
ban vé anh hudng tii hoat dong clia nha may phoi tron
bé tong dén nong do kim loai cé trong bui duong tai
khu vyc. Thong tin nay sé phuc vu cho viéc hoach dinh
cac chinh sach quan ly va dinh huéng cho cac nghién
ctu sap t6i, dong thai 1a thong tin chi thi ngudn cua
kim loai phat sinh ti hoat dong phdi tron bé tong tai
TP. HCM.

2. Phuong phap nghién ctu

2.1. Dia diém nghién ciiu

Trong nghién ctu nay, cic mau bui duong da dugc
lay doc theo 2 tuyén duang, c6 mat do phuong tién
giao thong tuong d6i cao ndm song song véi Xa Lo
Ha Noi, la Nguyén Van B4 va Song Hanh. Trong do,
doan Nguyén Vian B4 nam doc theo khu nha may bé
tong MEKONG Thu Dtic va Cong ty ¢ phan Logistic
Vincem (Hinh 1), ¢6 luu lugng xe vin chuyén bé tong,
xe tai ndng va cac loai xe chuyén dung cho hoat dong
san xudt bé tong hoat dong cao va 1a khu vuc 6 nhiém
bui 16n tai khu vuc.
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A Hinh 1. Dia diém nghién ciiu: TP.HCM (a); cdc vi tri ldy
mau tai TP. HCM (b)

2.1. Phuong phdp ldy mau va phan tich mau

Mau bui dudng dugc thu thap theo huéng dan cua
Men (2). Cac mau nay sau khi dugc ray sé dugc can
khéi lugng khoang 0.5g va sau d6 dugc phan huy uét
bing hon hgp dung dich axit HNO, + HCI (Merck)
trong hé pha mau kin chuyén dung theo huéng dan
USEPA 3051A va phuong phap 200.8, Ver.5.4 (2).
Nong do cac kim loai (As, Ca, Cr, Mg, Pb, va Ti) dugc
dinh lugng bang thiét bi ICP-MS (Agilent, Hoa Ky).
Qua trinh phan tich, QA/QC dii liéu, dung cu hoéa chat
sti dung déu dat chuén va tuin tht nghiém ngat theo
phuong phap trén. Cac mau blank déu cho thay khong
phat hién kim loai dang dugc khao sat. Ngoai ra, mau
kiém chiing SRM 1684a cling dugc thuc hién dong thoi
dé danh gia do dang ctia phuong phap, két qua cho
thay hiéu suat thu hoi ctia cac kim loai khao sat trong
nghién ctiu dat tli 75-125%, chling minh d¢ tin cay cta
phuong phap phan tich.

2.2. Miic dj 6 nhiém va chi sé tdi trong 6 nhiém
2.2.1. Chi s6 tich liy dia chdt (I )
Trong nghién ctiu nay, ching t6i tinh toan cac gia

tri [ dé danh gia muic d¢ 6 nhiém cta cdc kim loai,
theo ¢ cong thtic sau:
Cn
Igeo =log (1.5 x —) (1)

Trong d6 C va Bn lan lugt 1a nong do kim loai trong
bui duong ciia mau n va mau nén dugc tham khao theo
nghién ctiu cua Taylor (9), v6i hé s6 1,5 dugc ap dung
dé diéu chinh sai s6 nén tiém nang (7). Nguy co dugc
danh gid dya trén tiéu chi bay cdp do, khong bi 6 nhiém
(Igeo <0); khong bi 6 nhiém dén 6 nhiém trung binh (0
< Igeo < 1); 6 nhiém trung binh (1 <1 < 2); 6 nhiém
trung binh dén ndng (2 < Ig < 3); 6 nhidm nang (3<
geo < 4); ndng dén cuc ky 0 nhlem (4< I , <5);vacuc
ky 6 nhiém (I > 5).

2.2.2. Hé s6 lam giau (EF)

Hé s6 lam giau (EF) dugc tinh todn d€ danh gid miic
do 6 nhiém (10, 3). Trong nghién ctu nay, Fe dugc
chon d¢€ dai dién cho nguyén t6 tham chiéu va EF u6c
tinh theo cong thtic sau:
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Trong d6 (C/C.) . va(C/C.) , latylégitanong
d¢ kim loai (C) va nong d¢ Fe (C, ) trong bui dudng va
mau nén, tuong tng. Cac gia tri EF tu 0,05 dén 1 cho
thay kim loai c¢6 nguoén gdc tu nhién, trong khi cac gia
tri cao hon 1 sé cho thdy kim loai dén tii nguén nhan
tao. Mtic d6 lam giau c6 thé dugc phéan loai vao nam
cdp (11): nhe (EF < 2); trung binh (2 < EF < 5); dang
ké (5 < EF < 20); rat cao (20 < EF < 40), va cuc ky cao
(EF > 40).
2.2.3. Chi s0 tdi trong 6 nhiém (PLI)
Chi s6 tai trong 6 nhiém (PLI) danh gia muc d6 6
nhiém cta kim loai trong bui dudng dugc tinh theo cac
phuong trinh sau:

=g (3)

PLI=Y P %X P, X P3 x....B, (4)

P la chi s6 6 nhiém cho nguyén t6 i, C, va C, la nong
do cuia nguyén t6 i trong mau va nén dia phuong cho
nguyén t6 i. Gia tri Pi dugc phan loai thanh 5 muc do:
khong bi 6 nhiém (P, < 0,7), bi 6 nhiém nhe (0,7 < P.<
1), bi 6 nhiém thdp (1 < P, < 2), bi 6 nhiém trung binh
(2 <P, <3) vabi 6 nhiém nang (P> 3). Chi s6 tai trong
6 nhiém PLI phén loai nhu sau: khong bi 6 nhiém (PLI
< 1), bi 6 nhiém thép (1 < PLI < 2), bi 6 nhiém trung
binh (2 < PLI < 3) va bi 6 nhiém nang (PLI > 3).

2.2.4. Nguy co stic khde con nguoi

Nghién ctiu nay da diéu tra cac rui ro vé stic khoe
lién quan dén kim loai ndng trong bui duong theo cach
ti€p cin cta US-EPA (12). Rui ro khong gay ung thu da
dugc danh gia cho Cu, Pb, Zn, Ni, Cd va Cr trong bui
duodng, trong khi rai ro gdy ung thu ctia Cr, Cd va Ni da
dugc udc tinh. Céc thong s6 ADI, , ADL va ADI,
(mg/kg ngay) la lugng tiéu thu hang ngay trung binh
thong qua dudng miéng, hit vao va thdm qua da, tuong
ung, dugc tinh du trén IARC (13).

Nguy co khong gay ung thu: Hé s6 nguy hiém (HQ)
phan anh nguy co khong gay ung thu déi véi con ngudi
va dugc tinh bang cong thic sau:

AlD
HQ =
Q ML

©)

Trong do RfD (mg/kg/ngay) la liéu tham chiéu. Chi
s6 nguy hiém (HI), téng ctia HQ cho ba con duong tiép
xuc, dugc tinh nhu sau:

HI=XHQ = HQing +HQ,, + HQ (6)

HI <1 dugc coi la nguy co khong gay ung thu khong
dang ké trong khi HI > 1 1a nguy ca stic khoe tiém nang
doi véi stic khoe con nguoi (14)

derm
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Nguy co gay ung thu: Theo IARC (2014), Cd, Cr va
Ni la cac kim loai gay ung thu. Nguy co gay ung thu
(CR) va tong nguy co gay ung thu (TCR) cua ba kim
loai ndng da dugc tinh todn bang cac Cong thiic (11) va
(12), tuong ung. TCR> 1 x 107 dugc coi la mot nguy
co khong chdp nhén dugc, trong khi TCR <1 x 10 A6
la mdt nguy co chip nhan dugc, SF 1a hé s6 d6 doc gay
ung thu (12).

R =ADI x SF (7)

TCR=3CR=CR_+CR_ +CR (8)

derm

3. Két qua va thao ludn

3.1. Nong do kim logi trong bui duong

Noéng d6 trung binh cuia cac kim loai trong mau bui
dugc khao sat trong nghién ctiu giam dan theo tht tu
Ca (27912,4 mg/kg) > Mg (7353,9 mg/kg) > Ti (1367,4
mg/kg) > Cr (56,0 mg/kg) > Pb (22,5 mg/kg) > As (5,7
mg/kg). Trong do, Ca va Mg la hai thanh phéan chinh
ton tai trong mau bui dudng tai khu vuc nghién ctiu,
chiém hon 96% téng lugng kim loai dugc khéo sat. Két
qua ti nghién ctiu nay ciing pht hgp véi cac nghién
ctu khac trén thé gidi cho thay hoat dong nghién tron
tii nha may phdi tron bé tong da anh hudéng dén gia
tang nong d6 Ca va Mg trong bui dudng tai khu vuc lay
mau va day c6 thé dugc xem la yéu t6 ddc trung cho bui
dudng tai khu vuc.

Ti, ngudn gbc chu yéu ti giao thong va cong nghiép
(7), dugc bao cao két qua la 1367,4 mg/kg, dong gop cao
(3.7%) trén tong ndng do cac kim loai dugc khao sat. So
sanh v6i nghién ctu cta Tric ndm 2021 tai cung khu
vuc, nong do Ti trong nghién ctiu nay cao hon khoang
214n (7). Nhu vay, ti két qua ctia nghién ctiu nay, ndong
dd Ti cao hon c6 kha ning dugc lam giau bdi hoat dong
cong nghiép, ma & day nguon chinh la tit nha mdy phai
tron bé tong.

Nhém kim loai Cr, Pb va As dong goép ty 1é phan
tram tuong doi thap (< 0.2%). Dong thai, ndong do cta
cac kim loai nay cting dugc danh gia tuong duong hodc
thap hon so véi nghién ctiu ctia Tric (7). Bén canh do,
nhom nghién ctiu cua Truc ciing da tién hanh phén
tich PCA va chi ra ring Cr, Pb va As trong mau bui
duong tai TP.HCM c6 thé dén tit ngudn hon hgp. Nhu
vay, chung t6i cling khong loai trii kha ndng nhém cac
kim loai trong nghién ctiu nay la tuong ty véi bao cdo
trudc do, c6 nguodn goc tii ngudn dia chét va hoat dong
tti con nguoi. Nhin chung, hoat dong phéi tron bé tong
c6 thé khong phai 1a nguyén nhan chinh lam giau cac
kim loai nang bao gém Pb, va As trong mau bui dudng
tai khu vuc khao sat.

3.2. Phan bo theo khéng gian cia kim logi trong
bui duong

D6i v6i mau thu thap dugc trén duong Nguyén
Vian Ba cho két qua téng nong do kim loai trong bui



(39147,7 mg/kg) cao hon so v6i cdc mau tai Song Hanh
(33478,2 mg/kg). Trong do, phan bé ty 1é nong do cac
kim loai trong mau bui tai hai tuyén dudng tuong doi
khéc nhau (Hinh 2). Cu thé, ty 1é ctia Ca trén duong
Nguyén Van Bé chiém 79,5%, cao hon tai dudng Song
Hanh (70,7%). Di€u nay hgp ly vi Ca la thanh phan
chinh cua xi méng (déng gép hon 85%), cac hoat dong
tron, nghién ctia nha may tron bé tong lam phat thai
mot lugng bui 16n chia thanh phan Ca ra ngoai moi
trudng xung quanh va cang gan khu vuc nha may thi
dong gop cua Ca c6 xu hudéng cao hon. Tuy nhién, do 2
con dudng nay gan nhau va do d6, mic du duong Song
Hanh khong cé nhiéu phuong tién cta tram tron bé
tong luu thong nhung thanh phan bui van chta ham
lugng cao cac kim loai lién quan dén xi mang nhu Ca.
Ty 1é dong gop cuia cac kim loai khac nhu Mg, Ti, Cr, va
Pb trong mau bui tai dudng Song Hanh cao hon so véi
duong Nguyén Vian Ba. Da6i véi As, ty 1é dong gop & ca
2 khu duong ldy mau la tuong ty nhau.

ey VN i
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A Hinh 2. Phan bé ty ¢ nong dé cdc kim logi trong mdu bui
dudng tai hai tuyén dudng

Hinh 3 trinh bay phan b6 theo khong gian ctia cac
kim loai riéng 1é tai tting vi tri ldy mau. C6 thé thay
rang sy phin b6 noéng d ctia 1a khong dong déu tai cac
vi tri va c6 su khac nhau vé xu huéng phan bé ctia cac
kim loai. Trong d6, Ca thé hién néng d¢ cao nhit tai
khu dudng néi bo sat ngay khu nha may bé tong, giam
dan vé doan Nguyén Van B4, va thdp nhit d6i véi cac
mau thu tip trén duong Song Hanh. Khu vuc dudng
noéi bo rat it sy xdo trén bé mat dudng do khong co
phuong tién co gidi ndng van hanh trong khu vuc nay
tai thoi diém ldy mau. Phan bd theo khong gian cua
nong do cua As trong bui dudng la tuong dong véi Ca,
tuy nhién can luu y rang miic ndong d¢ ctia As la tuong
doi thap trong toan bd khu vuc. Cala thanh phan chinh
cua xi mang, nguyén liéu chu yéu dugc st dung trong
qua trinh phéi tron bé tong tai nha may va do d6 phat
tan cta bui xi méng tii nha may la nguén quan trong
cua bui dudng ¢ gan khu vuc. Cang xa nha mady, anh
huéng cua bui xi mang sé cang it dan va tac dong cta
cac hoat dong khac (nhu giao thong, bui dat tii 2 bén
duodng) sé tang 1én. Day c6 thé la ly do giai thich cho
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phan bé theo khong gian ctia Ca thu dugc tai Hinh 3.
Khac so vé6i Ca va As, cac kim loai nhu Cr, Mg, va Ti
cho thiy noéng d6 cao hon tai tuyén dusng Song Hanh
so v6i duong Huynh Vian Ba. Khu vuc c6 nong do Cr,
Mg va Ti thap nhit la tai khu vuc duong ndi bo canh
nha mdy phdi tron bé tong. Nong do Pb trong mau
bui duong khong cho thdy ro phén bé trén ca khu vuc
nghién ctu. Cr, Mg, Ti va Pb c6 thé dén tu hoat dong
giao thong trong khu vic nhu di liéu cho thdy khu vuc
it hoat dong ctia xe tai ndng (dudng ndi bo) c6 nong do
cac kim loai nay & mtc thap. Puong Song Hanh khong
c6 nhiéu hoat dong giao thong lién quan dén xi mang
nhung la bai tap két xe container 16n va hoat dong xuat
nhap bai clia cac xe container ciing 1a mot nguén quan
trong dong gép dén nong do cac kim loai nay. Tuy
nhién, viéc 14y mau trong pham vi hep ciing phan nao
anh huéng 16n dén nhén dinh vé phan b6 khong gian
cua cac kim loai do qua trinh phét tdn cta bui dudng
trong khu vuc, tii d6 dan dén ddc trung cta bui duong
tuong doi giong nhau.

L1} im
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A Hinh 3. Phdan bd theo khong gian ndng do cdc kim logi
trong mau bui dudng

3.3. Tdc dong ciia kim loai trong bui duong dén
moi truong va con nguoi

Céc gia tri I dugc st dung dé€ danh gid mic do
tich tu ctia cac kim loai nidng trong bui duong va két
qua dugc thé hién trong Hinh 4a. Trén toan khu vuc
nghién ctiu, gid tri trung binh cta I gidm theo thi ty
As(13)>Pb(05)>Cr(01)>Ca(O7)>T1( 1,8) >
Mg (-4,77). Cac gia tri I am cua Ca, Ti, Mg, cho thay
nhiing kim loai nay dlIO’C xép hang khong bi 6 nhiém.
Gid tri I cta Cr va Pb dugc coi la khong bi 6 nhiém
dén 6 nhism trung binh. Cac gid tri I cho As nam
trong khoang tti 1,1 dén 1,7, cho thay miic d6 6 nhiém
trung binh.

Hinh 4b trinh bay hé s6 lam giau (EF) cua cac kim
loai trong nghién ctu nay. Két qua cho thdy gid tri
trung binh cta EF dugc sdp xép theo thi tu As > Cr
> Pb > Ca > Ti > Mg. Gia tri EF Ca (1,09), Ti (0,51) va
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Mg (0,06) thap hodc tuong duong 1 cho thdy nhiing
kim loai nay khong dugc lam giau, kim loai nay trong
bui duong dén tii ty nhién (c6 nguodn goc tu dia chat),
cu thé hon trong nghién ctiu nay, cac kim loai trén c6
kha nang cao dén tii ngudn bui xi mang. Gia tri EF cta
Cr (1,81) va cta Pb (1,27) cho thay su lam giau viia
phai, cac hoat dong giao thong c6 thé 13 nguodn tao ra
cac kim loai nang nay trong bui duong. Gia tri EF cua
As dao dong ti 3,2 dén 5,9 cho thiy mtic d6 lam giau
trung binh dén dang ké cta kim loai nay. So sanh véi
nghién ctiu tai cung khu vic (TP.HCM), gia tri EF ctia
As (4,35) trong nghién ctiu nay cao hon khoang 3,5 lan
so v6i két qua dugc bao cdo boi Tric va cong su (2021),
cho thdy dong gép dang ké ti hoat dong ctia con ngudi
dén As trong bui dudng tai khu vuc nay.

Két qua chi s6 6 nhiém Pi ctia cdc kim loai dugc thé
hién trong hinh 4c. Cac mau bui duong trong nghién
ctiu ctia ching toi cho két qua khong bi 6 nhiém bdi
Ti (0,46) va Mg (0,06), 6 nhiém nhe boi Ca (0,93), 6
nhiém thdp béi Cr (1,6), va 6 nhiém trung binh bdi Pb
(2,25). Cac két qua nay dugc danh gia 1a thap hon so véi
nghién ctiu tuong tu cua Truc va cong su (2021). Tuy
nhién, gid tri P, trung binh ctia As (3,77) tai day xép loai
14 6 nhiém néng. Chi s6 gia trj tai trong 6 nhiém (PLI)
cho téng cac kim loai trong bui dudng trong nghién
ctu nay dao dong tit 0,65 dén 0,94; nam trong mtic do
khong bi 6 nhiém.
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A Hinh 4. Box plot h¢ s6 lam giau ciia cdc kim loai trong mau
bui dudng

3.4. Ddnh gid riii ro siic khde

Céc chi s6 nguy co giy ung thu va khong gay ung
thu cta cac kim loai trong nghién ctiu nay déu dugc
xép theo thi tu ing > derm > inh, cho thiy duong tiép
xuc chinh véi nguy co gay ung thu d6i véi ca tré em va
nguoi 16n 1a qua dudng dn udng, sau do la qua tiép xic
da va ho hip (Bang 1). Cac két qua tinh toan déu thé
hién chi s6 rai ro stic khoe déi véi tré em 1a cao hon
ngudi 16n. Trén thuc té, tré em dé bi ngd doc kim loai
hon vi ching ¢6 nhiéu kha nang vo tinh nudt phai mot
lugng dang ké bui duong trong khi vui choi.
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Bang 1. Chi s6 nguy co khong giy ung thu va chi sd nguy
cG gy ung thu cua kim loai trong mau bui duong déi véi
tré em va ngudi l6n

Chi s6 nguy co khong gay ung thu

HQing HQinh HQderm HI
Kim | Tré |[Nguoi| Tré |Nguoi| Tré |Nguoi| Tré |Nguoi
loai | em 16n em 16n em 16n em 16n
Pb |1,23E-|1,12E- | 3,43E- | 1,64E- | 2,30E- | 2,98E- | 1,26E- | 1,15E-

01 02 06 06 03 04 01 02

As |3,61E-|3,29E- | 1,01E- | 4,82E- | 2,47E- | 3,20E- | 3,64E- | 3,32E-
01 02 05 06 03 04 01 02

Cr |3,58E-|3,25E-|1,05E- | 5,02E- | 5,01E- | 6,49E- | 4,09E- | 3,95E-
01 02 03 04 02 03 01 02

Chi s6 nguy co gay ung thu

CRiﬂg CR , CR,... TCR
Kim | Tré |Nguoi| Tré |Nguoi| Tré |[Nguoi| Tré |Nguoi
loai | em 16n em 16n em 16n em 16n
Pb |3,67E-|3,34E- | 5,07E- | 2,42E- 3,67E- | 3,34E-
06 07 10 10 06 07
As |1,63E-|1,48E-|4,58E-|2,19E- | 1,11E- | 1,44E- | 1,64E- | 1,49E-
04 05 09 09 06 07 04 05
Cr |5,37E- | 4,88E- | 1,26E- | 6,03E- 5,38E- | 4,94E-
04 05 06 07 04 05

Cr la kim loai c6 gia tri vé chi s6 khong giy ung thu
va gdy ung thu cao nhat trong cac kim loai dugc khao
sat. Cr la mot kim loai nang doc hai, thuong dugc st
dung trong san xudt thép, san xudt kim loai, xi ma, son
va cac hoat dong cong nghiép khac, thong qua tiép xtc
lau dai kim loai nay tich lay sinh hoc trong co thé ngusi
va gy ra cac su thay d6i hod hoc trong té€ bao. Do do,
Cr dugc xem la mét tdc nhan giy ung thu tiém tang va
nguy hiém cho stic khoe.

MicduTCR, vaTCR_ ... daoddongtiulx10°
dén 1 x 10™* dugc coi la gidi Iglan rti ro ung thu c6 thé
chip nhan dugc (15), tuy nhién, cac kim loai nay cé
tinh tich lity, va theo thoi gian déy 1a cac tac nhan gay
ung thu cao. Do do, két qua nay cho thdy cac nguy co
tiém 4n vé stic khoe ctia ngudi dan, cin dugc canh bao
va nang cao su quan tadm cta chinh quyén dia phuong
trong cong tac quan ly chét lugng moi truong. Cu thé
cac hoat ddng nhu che chan cho cic xe chd bé tong va
rtia duong thudng xuyén la cac giai phap can thuc hién
dé giam tac dong ctia KLN trong bui.

4. Két luan

Nghién ctiu tién hanh khao sat nong d6 mot s6 kim
loai trong mau bui dudng thu thép tai khu vuc hoat
dong ctia nha may phoi tron bé tong thudc noi thi
TP.HCM. Nong d6 trung binh ctia cac kim loai trong
mau bui dugc khéo sat trong nghién ctiu gidm dan theo
tht ty Ca > Mg > Ti > Cr > Pb > As. Trong d6, Ca, Mg,
va Ti la nhém chiém thanh phan chinh ton tai trong
mau bui dudng (>99%), cho thdy hoat dong nghién



tron tii nha mdy phdi tron bé tong da anh hudng dén
gia tang ndng do cac kim loai nay trong bui dudng tai
khu vuc khao sat. Nghién ctiu chi ra anh hudng cta
nha may phoi tréon bé tong dén nhém kim loai Cr, Pb
va As la chua r6 rang. Su phan b6 nong do cac kim loai
la khong dong déu tai cac vi tri nghién ctiu va xu huéng
cao hon tai khu vyc dudng Nguyén Vin B4, noi hoat
dong chu yéu cua xe chd bé tong. Tuy nhién, do pham
vi ldy mau nho nén thanh phan bui trén ca 2 tuyén
duodng ldy mau chinh van chia ham lugng cao cac kim
loai lién quan dén xi mang nhu Ca.

Cacgid tril , EF, P, va PLI ciing da dugc khéo sat.
B&i vi dic tinh cac kim loai dén tif dia cht c6 thanh
phan tuong dong véi xi mang, va do d6 méc du nong
do ctia Ca, Mg cao nhung cac gid tri I , EF, P, va PLI
tuong doi thip, dan dén chua phan anh day da anh
hudng ctia nhém kim loai nay. Trong khi d6, As, thé
hién gia tri cao nhat d6i v6i ca muc d¢ tich tu kim loai,
hé s6 lam giau, lan chi s6 tai trong 6 nhiém. Piéu nay
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PHAN TICH THUC TRANG, XU HUGNG VA DE XUAT GIAI PHAP
SU DUNG HIEU QUA NANG LUONG CHO NGANH DUONG THUY

VIET NAM

KIEU VAN CAN, NGUYEN THANH HOA
Truong Dai hoc Cong nghé Giao thong vin tdi

Tom tat:

Trong linh viic giao thong van tai, nganh duong thay
ndi dia dong vai trd quan trong trong hoat dong luan
chuyén hanh khach va hang hoéa & nudc ta, trong do
hoat dong vén tai hang héa ding thi hai chi sau nganh
duong bo. Phat trién t6t hoat dong nay sé giam tai cho
giao thong dudng bd va mang lai hiéu qua vé mat kinh té
cho Viét Nam. Viéc thay thé nhién liéu va st dung hiéu
qua ndng lugng tli cac phuong tién duong thuy noi dia
sé gop giam mtic tiéu thu ning lugng va giam phat thai
cac bon vao mdi trudng. Vi vay, bai bao nay dugc thuc
hién nham phén tich thuc trang st dung nang lugng va
xem xét dinh hudng phat trién, trén co s¢ dé dé xudt
cac giai phap st dung hiéu qua nang lugng cho nganh
duong thuy noi dia cia nudc ta trong thai gian téi.

Tu khoa: Hiéu qud ndng lugng, van tdi hang hoa,
duong thiy néi dia.

Nhdn bai: 31/3/2023; Stia chiia: 12/4/2023;

Duyét dang: 20/4/2023.

1. Thuc trang st dung nang lugng ciia nganh duong
thay néi dia

1.1. Tong quan vé nganh dudong thuy néi dia
Viét Nam
Theo Diéu 3 ctia Luat Giao thong duong thuy
néi dia s6 23/2004/QH11 ngay 15/6/2004 quy dinh:
Phuong tién thay noi dia (goi la phuong tién) gom
tau, thuyén va cac ciu tric ndi khac, c6 dong co hoac
khong c6 dong co, chuyén hoat dong trén dudong thuy
néi dia. Pong co dung trong cac phuong tién van tai
thtly néi dia tuong ting véi loai nhién liéu stt dung bao
gom dong co xang, dong co dau diesel va dong co dién.
Viét Nam dugc danh gia 1a qudc gia c6 hé thong song
va mat do song 16n nhat thé gidi, c6 dén 2.360 con song,
kénh 16n nho véi téng chiéu dai khoang 41.900 km, mat
do binh quan 0,27 km/1 km?, ¢6 trén 100 ctia song. Riéng
& khu vyc DBSH va DBSCL mat d6 1a 0,2-0,4km/km?,
vao loai cao nhat so véi cac nudc trén thé gidi.
Téng chiéu dai dudng thuy néi dia toan qudc
dang quan ly khai thac 1a 17.253 km (chiém 41,2%).
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Issues and solutions for energy
efficiency for waterway industry

Abstract:

The inland ship sector plays a crucial role in
passenger and goods transportation in our country's
transportation industry, with freight transport ranking
second only to the road sector. This well-established
sector helps alleviate the burden on road transportation
and brings about economic efficiency in Vietnam.
However, to further promote sustainability, it is
essential to focus on fuel substitution and the efficient
use of energy within the inland ship industry, aiming to
reduce energy consumption and carbon emissions. This
article aims to analyze the current energy utilization
practices and propose development strategies to ensure
efficient energy use in inland ship transportation in the
future.

Keywords: Energy Efficiency, Freight Transport,
Inland Ship.

JEL Classifications: Q55, R00, R58.

Cuc Duong thay noéi dia Viét Nam truc ti€p quan ly
7.180,8 km (ndm 2019). Trong d6: Mién Bic 3.044,4
km; mién Nam: 2.968,9 km; mién Trung: 1.167,5 km.
Phuong tién la nhiing tau ché hang c6 dong co gom:
Mién Bac: phuong tién thuy ché hang khu vuc phia
bac hién c6 19.915 chiéc, trong d6 s6 phuong tién
c6 dong co la 16.515 chiéc, chiém 82,9%. Trong s6
16.515 phuong tién chd hang, loai cé trong tai tti 150
- 500 tin chiém 29%. Co cdu doi tau con chua phu
hgp, da s6 la cac sa lan kéo ddy, sa lan ty hanh ché
hang kho con cac tau chuyén dung nhu tau container
van con thiéu. Doi tau chd container phia Bac hién
c6 127 chiéc véi téng trong tai 66.078 tin, chi chiém
0,64% vé s6 lugng va 1,19% vé tai trong trong co ciu
toan bd phuong tién thay ndi dia chd hang khu vuc
phia bac. Ddi tau mang cdp SB hién c6 315 tau trong
dé tau choé hang cé 227 chiéc, tau ché khach c6 14
chiéc; Mién Nam: tau chd hang ti 5-15 tan chiém
thi phan 16n t6i 76,5%, tau tu 15-50 tan chiém 15,7%
con cac tau ché hang ti 1.000 tdn trd 1én chi chiém
0,5% [1].


http://vi.wikipedia.org/wiki/Vi%E1%BB%87t_Nam

Néam 2020, khoi lugng van tai hang héa duong thuy
ndi dia dat 257.841,5 triéu tdn, tuong duong 15,9%
tong ty 1é van tai hang. T6c d6 tang trudng binh quan
dat 6,0%/ndm trong giai doan 2010-2020 [2] .

1.2. Thuc trang si dung ndng lugng cia nganh
dudng thity trén thé gidi va 6 Viét Nam

& nhiéu quéc gia trén thé gi6i, van chuyén hang hoa
bang duong thuy 1a tiét kiém ning lugng nhat trong cac
phuong thtic vin tai dugc tinh theo don vi toe/ tdn-km
[3]. Tuy nhién, d€ phat trién loai hinh vén ti nay, can
phai c6 su két n6i d€ ddm bao linh hoat cho chubi cung
ting nham dat dugc lgi ich vé tiét kiém ning lugng va
tham chi mang lai lgi ich vé mat kinh té.

Trong nhiing nam qua, vén tai thay noi dia déng vai
trd quan trong trong viéc van chuyén hang roi, hang
tong hgp va hang long st dung phuong tién chuyén
dung hodc container. Van tai duong thiy ndi dia ngay
cang dugc st dung nhu mot giai phép thay thé bén
viing cho giao théng dudng bd va dudng sit do tiét
kiém ndng lugng (nhién liéu) va giam phat thai khi nha
kinh (KNK). So sanh mtic tiéu thu nhién liéu (trung
binh) & mét s6 nudc chau Au cho thdy van tai hang héa
cua phuong tién thiy ndi dia c6 cuong do tiéu thu nang
lugng thdp nhat 1a khoang 8-10 g nhién liéu /tdn.km,
trong khi van tai bang phuong tién duong bo khoang
55-65 g nhién liéu /tdn.km va vén tai bing phuong tién
duong sit khoang 30-35 g nhién liéu/tdn.km [4]. D€ dat
dugc hiéu qua st dung nang lugng do, cac giai phap ky
thuat da dugc ap dung & cac qudc gia nay [5]. Ngoai
ra, cac giai phap su dung hiéu qua nang lugng, giam
phat thai khi nha kinh va thay thé cong nghé ciing dugc
trién khai rdt sém da6i véi cac quéc gia co két cdu ha
tang va phuong tién phu hgp [3].

Tuy nhién, & Viét Nam cudng do nang lugng cta
van tai hang héa duong thuy (0,60 kgoe/USD) van cao
hon duong sét (0,24 kgoe/USD). Hon niia, cudng do
ndng lugng ctia hoat dong nay chua cé xu hudéng giam,
tham chi van tidng tii 0,52 kgoe/USD vao nam 2007 1én
0,56 kgoe/USD vao nam 2012 va dén 0,60 kgoe/USD
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vao nam 2018 [6]. Diéu nay cho thdy, nganh duong
thtly ndi dia & nudc ta chua st dung nang lugng hiéu
qua. Cén c6 cac cong nghé va giai phap cu thé hon cho
nganh vén tai nay. Nguyén nhan ctia van dé trén mot
phén la do hién nay nudc ta van st dung 99% nhién
liéu hoa thach (dau diesel va dau FO) trong nganh van
tai duong thuy [6]. Viéc st dung loai nhién liéu nay
sé tao ra mot lugng 16n CO, va cic chit 6 nhiém khac
(NO,, CXHy, PM,...). NO_va PM dugc xac dinh la yéu
t6 anh hudng tiéu cuc 16n dén con nguoi stic khoe, do
la gay ra bénh vé dudng ho hép, hen suyén va tim mach.
Cac chét 6 nhiém con lai gay bién ddi khi hdu, néng lén
toan cau va mua axit.

Hién nay, bén canh cac dong co xdng dau dugc su
dung trong cac phuong tién van tai hang hoéa duong
thiy ndi dia, cdc quoc gia da sti dung dong co dién va
dong co st dung cac loai nhién liéu phat thai cac-bon
thap nhu nang lugng mat trdi, nang lugng hydrid va
khi thién nhién héalong (LNG: Liquefied Natural Gas).
Vé6i dong co dién, tiém nang gidm mdc tiéu thu nang
lugng trong khoang 13-15% so v6i cac dong co thong
thuong st dung dau diesel [4]. M4t s6 nang lugng da
dugc nghién ctu pht hgp véi cac phuong tién duong
thily ndi dia dugc chi ra & bang 1. Bén canh do, tau
chay bang pin nhién liéu chua dugc st dung, ngay ca
doi véi duong bo van con han ché. Pong co stt dung
ning lugng gi6 ciing khong thuén lgi do trén cac tuyén
duong thuy da dugc x4y dung cau. Vi vay, can trd viéc
ting dung nang lugng gio.

Muic tiéu thu nidng lugng ctia nganh van tai dudng
thtly noi dia & nudc ta dugc danh gia la chiém khoang
20% tong linh vuc giao thong vén tai vao nam 2010,
diing thi 2 sau nganh van tai duong bo (trén 65% cta
tong) [8]. O mot nghién ctiu khac, muc tiéu thu nang
lugng ctia hoat dong van tai hang hoa duong thty duge
tinh toan dua trén bang can doéi lién nganh Input-
Output 1a 884,7 Mtoe vao nam 2012 va 1.752,1 vao ndm
2018, tang gap 1,98 1an trong giai doan 2012-2018. Mtic
tiéu thu cta hoat dong nay van ding thd 2, chi sau van

Bang 1. Dic diém cta nhién liéu thay thé trong phuong tién vén tai thuy noi dia [7]

Loai nhién liéu Dic diém chinh

C6 thé ap dung ddi véi
phuong tién tau thay

LNG

Giam dang ké thanh phén chét 6 nhiém SO_va NO_

Tau thay trong tai nho

Dién ning (Pin sac)

Khéng tiéu thu tryc tiép nhién liéu hoéa thach; hiéu
qua ning lugng cao; do On va phat thai bing 0

Tau thuy ché hang va xa lan nho véi
khodng cach ngan, dé dang sac pin

ndng st dung linh hoat

Ning lugng mit troi Khong tiéu thu tryc tiép nhién liéu hda thach; st | Tau thiy ¢ dién tich boong 16n
dung tdm pin tich tri nang lugng mit trdi trén boong
tau; Mat do dién thip
Nang lugng hydrid Giam tiéu thu nhién liéu héa thach; giam tiéu thu | Tau thuy ché hang va ché khach 16n;

dién ning trong dong co; dam bao dy phong va kha

thuyén ky thuat
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tai hang héa duong bo va loai nhién liéu st dung cha
dao van xdng diu [6].
1.3. M{t s6 ton tai va han ché

Trén co s6 hién trang dugc dé cdp, mot s6 ton tai
va han ché lién quan dén st dung ning lugng déi véi
nganh van tai hang héa duong thuy noi dia & nudc ta
nhu sau:

Vé nhién liéu: Hién nhién liéu st dung cht dao hién
nay van la nhién liéu hoa thach (xang, dau). Cac loai
nang lugng, nhién liéu khac nhu dién nidng, nang lugng
hydrid, nidng lugng mdt trdi, nhién liéu sinh hoc...
chua dugc sti dung hodc chiém ty 1é rat thap.

Vé phuiong tién: Phuong tién c6 dong co chiém ty 1é
cao (82,9%) nén sé sti dung nhién liéu. Céc tau, thuyén
la cac loai cii, lac hau, loai container chuyén dung c6 ty
1é thip va con thiéu. Cac giai phap d€ phuong tién st
dung hiéu qua ning lugng con rat han ché.

Hiéu qud si dung nang luong (Cudng d¢ ndng
lugng): Cudng do ndng lugng ctia hoat dong van tai
hang hoa dudng thiy néi dia chi thdp hon so v6i duong
b, dudng hang khong va van cao hon so véi dudng sat,
chua c6 xu huéng giam tii nam 2007 dén 2018. Hon
niia, cudng do nang lugng ctia hoat dong van tai hang
héa duong thuy ndm 2007 (0,52 kgoe/USD), nam 2012
(0,56 kgoe/USD) va nam 2018 (0,6 kgoe/USD) [6] van
cao hon so véi cac nudc chau Au nam 2006 (0,47 kgoe/
USD) [9], Nhat Ban ndm 1995 (0,46 kgoe/USD) va nam
2000 (0,37 kgoe/USD) [10].

Céc chinh sach khuyén khich, ho trg tai chinh d6i
v6i cac t6 chiic ddu tu vao san xudt, cung ting, st dung,
van hanh phuong tién va nang lugng con thiéu.

2. Du béo va xu huéng st dung nang lugng doi véi
nganh van tai thay néi dia Viét Nam

2.1. Dy bdo sit dung nang luong

Tiéu thu nang lugng cua linh vuc giao thong van
tai dung thi ba sau cdc nganh cong nghiép va nganh
dich vu sinh hoat, chiém 22% tong mtic tiéu thu nang
lugng ctia ca nude vao ndm 2010. Ty 1¢ nay dugc danh
gid la tang lén tii ndm 2000 (14,7%) va sé tiép tuc tang
vao ndm 2030 do phat thai CO, vao nam 2014 12 30,5
Mt va dugc du kién sé ting lén 88,1 Mt vao nam 2030.
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A Hinh 1. Tiéu thy ndng lugng ciia nganh giao thong van tdi so
v6i nganh khdc va cdc kich ban 2020-2050 [12]
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Riéng d6i véi nhién liéu diesel, ty 1¢ nay la 48% nam

2010, nhiing sé dat khoang 71% vao nam 2040 [11]. 6]

mot nghién ctiu khéc, tiéu thu nidng lugng cudi cung

ctia linh vyc nay tai cac kich ban dugc sé tang 1én trong

giai doan 2020-2050. Theo do6, muc tiéu thu nang lugng

cua nganh duong thuy noi dia cling tang 1én tuong tGing.
2.2. Xu huéng sii dung nding luong

Nganh duong thay ndi dia dugc dinh huéng chuyén
d6i st dung nhién liéu hoa thach sang sti dung dién va
ndng lugng xanh. Theo d6, cac phuong tién dudng thuy
noi dia cling chuyén sang st dung dién va nang lugng
xanh. Lo trinh thuc hién cu thé cua xu huéng nay dugc
dua ra tai quyét dinh s6 876/Qb-TTg ngay 22/7/2022
vé viéc phé duyét Chuong trinh hanh déng vé chuyén
d6i nang lugng xanh, gidm phat thai khi cac-bon va khi
mé-tan ctia nganh giao théng vén tai.

Vi dinh hudng phat trién nhu trén, cic giai phap
tong thé dé sti dung hiéu qua nang lugng déi véi cac
phuong tién hién dang dugc st dung va cac phuong
tién theo xu hudéng phét trién sé cé y nghia vé mat kinh
té, xa hoi va moi trudng. Tai cac quyét dinh va bao cdo,
phé duyét quy hoach vé két cdu ha tang duong thuy
ndi dia chi da dua ra giai phap thuc hién, nhung giai
phdp nay méi chi mang tinh t6ng thé, chua tip trung
vao phan tich chi tiét vé sti dung nang lugng va phuong
tién vén tai hang hoa thuy noi dia. Hon niia, cac cong
trinh nghién ctiu vé phat trién bén viing giao thong van
tai thay noéi dia 6 Viét Nam chu yéu tap trung vao cac
giai phap tang cuong cac quy dinh vé luat phap va chi
phi do cac chuyén gia nghién ctiu thuéc World Bank
thuc hién [13].

2.3. Tdm quan trong cua sit dung nang lugng hiéu
qud 6 Viét Nam
Van tai dudng thiy hang hoa noi dia déong gép diing
thi 2 vé muc tiéu thu nang lugng, chiém khoang 27,8%
vao ndm 2018. Ty 1é nay sé tiép tuc ting 1én khi ap dung
giai phap chuyén dich co cdu van tai hang héa tii duong
b sang duong thuy. Viéc stt dung ning lugng tiét kiém
va hiéu qua khong chi thuc hién muc tiéu giam phat
thai cac bon ctia linh vuc giao thong van tai ma con
g6ép phan dang ké dam bao an ninh nang lugng, sinh
thai va BVMT cuia qudc gia va khu vuc. Trong nhiing
ndm qua, cac gidi phap dugc trién khai va dp dung dé
stt dung ndng lugng hiéu qua, nhung chu yéu tip trung
cho nganh dudng by, nganh duong thuy noi dia chua
dugc quan tam sau. Hon niia, v6i xu huéng dét ra vé
thay d6i cong nghé va loai nang lugng st dung, cac
gidi phap dugc dé xuit dé xem xét dua vao ngay tu giai
doan dau, tham chi tu giai doan thiét ké phuong tién la
rat can thiét.

3. Dé xuit giai phap st dung hiéu qua niang lugng
trong nganh van tai thay ndi dia Viét Nam



Van tai duong thuy ngay cang dong vai tro quan
trong trong vén tai hang héa. O Viét Nam, loai hinh
van tai nay dugc st dung d€ véan tai nhién liéu (than,
xang dau), vat liéu xay dung (cat xay dung, xi mang,
clinker), luong thuc (gao), phan bon, quing apatit,...
Phuong tién st dung cht yéu dé ché hang hoéa kho,
chiém 97,9%, tau ché hang container chi méi chiém thi
phan rat nho la 0,3%/nam con cac loai tau khac chiém
khoéng 1,8% [1]. Ap dung c4c bién phdp st dung hiéu
quad ndng lugng sé mang lai 1gi ich vé an ninh nang
lugng, kinh té va moi truong. Cac giai phap phu hgp
sé dugc dé xudt doi véi nganh van tai hang hoa dudng
thtly néi dia & nudc ta.

3.1. Co s6 dé xudt gidi phdp

Can ct theo Quyét dinh s6 876/QD-TTg ngay
22/7/2022 vé viéc phé duyét Chuong trinh hanh dong
vé chuyén d6i ning lugng xanh, gidm phat thai khi cac-
bon va khi mé-tan ctia nganh giao thong van tai dit ra
muc tiéu doi véi nganh dudng thuy noi dia; Quyét dinh
s6 1829/QD-TTg ngay 31/10/2021 vé phé duyét Quy
hoach két cau ha tang duong thuy néi dia thoi ky 2021
- 2030, tdm nhin dén nam 2050, da dét ra cic nhom giai
phdp mang tinh t6ng thé d€ thuc hién myc tiéu chuyén
doi xanh. O bai bao nay, cac giai phap cu thé sé dugc dé
xudt, lam co sd tham khdo trién khai cdc nhiém vu clia
nganh vén tai gép phan vao phat trién nganh duong
thily ndi dia néi riéng va nganh giao thong van tai noi
chung phat trién theo hudng bén viing. Cac vin ban vé
stt dung nang lugng ti€t kiém va hiéu qua khac ciing
dugc cin ct dé dé xuit giai phap.

3.2. Cdc gidi phap si dung hiéu qud ndng luong
trong vdn tdi hang héa cua nganh dudong thiy néi dia
Viét Nam

Thyc hién cac giai phap s dung hiéu qua ning
lugng sé giam thiéu dugc cac chit 6 nhiém thai ra moi
truong. Cac giai phap cé thé dugc phan chia theo céc
nhom khac nhau. Trong bai bao nay dugc chia lam 4
nhom giai phdp goém thay thé phuong tién, thay thé
nhién liéu, giai phap vé chinh sach, tiéu chuin va giai
phap khéac (Hinh 2).

3.2.1. Gidi phép vé nhién liéu

Co6 nhiéu loai ning lugng, nhién liéu c6 thé thay

thé cho nhién liéu truyén théng (xang, dau) st dung
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A Hinh 2. Cdc nhém gidi phdp sii dung hiéu qud ndng lugng
doi v6i nganh van tdi thily néi dia Viét Nam
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trong nganh van tai dudng thuy ndi dia tai Viét Nam.
Cac nang lugng do la dién nang, nang lugng hydrid,
nang lugng gid, nang lugng mat troi va khi thién nhién
héa 16ng (LNG). Tiém ning giam tiéu thu nang lugng
phu thuc vao loai nidng lugng stt dung va quy trinh
van hanh phuong tién. Qud trinh thay d6i nang lugng,
nhién liéu thuc chat 1a di do6i véi su thay doi, hodn cai
phuong tién. Véi tinh hinh thuc té€ va xu huéng phat
trién ctia nganh duong thay néi dia 6 nudce ta, giai phap
nay rat phtt hgp dé xem xét cho su thay d6i. Dong thai,
gidi phap nay dugc thuc hién sé gép phan giam phat
thai chdt 6 nhiém ra moi trudng.

- Niang lugng dién d€ chay dong co dién, st dung
nguon nang lugng nay sé giam toan phdn nhién liéu
héa thach. Cac phuong tién dugc trang bi méi can
dugc uu tién st dung nang lugng nay.

- Nang lugng hydrid: Phuong tién st dung loai nang
lugng nay sé két hgp véi cac thiét bi luu trii nang lugng
d€ van hanh céc dong co chinh gin nhét véi hiéu suat
toi uu ctia chung. Mot tinh ning chinh ctia hé thong
la kha nang giam tai dong co tam thaoi gay ra mic tiéu
thu nhién liéu ting va giam muc tiéu thu nhién liéu héa
thach.

- Nang lugng gié: Pay la mot trong nhiing ngudn
ning lugng thay thé htia hen nhat cho cac tau bién.
Cac phuong tién da va dang dugc nghién ctu, st
dung nhdm khai théc stic manh cta ning lugng gié.
Cac thu nghiém trén bién vé cong nghé ddy gié méi
ctia Norsepower da xac nhan mtc tiét kiém nhién
liéu 1a 2,6% khi st dung mdt canh buém canh quat
nhoé duy nhat.

- Stt dung LNG lam nhién liéu cho tau bién sé phat
thai gidm dén 90-95% SO, va 20-25% CO, trong khi
thai so v6i nhién liéu truyén thong. Nhién liéu nay da
dua vao st dung cho xa lan va st dung dong co dung
nhién liéu LNG dat dén 99% [5].

3.2.2. Gidi phép vé phuong tién
Thay thé phuong tién thé hé mdi: Thay thé dan
phuong tién vén tai hang hoa duong thty ndi dia la xa
lan kéo ddy, xa lan ty hanh bang thuyén c6 trong tai
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A Hinh 3. Gidi phdp thay thé phuong tién
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16n, thuyén chuyén dung container, phuong tién thé hé
méi (dong co hydrid, dong co dién). Hoan cai va stia
chiia cac tau, thuyén st dung xang dau sang st dung
LNG, ndng lugng mat trdi, ndng lugng gio.

Sui dung hé théng boi tron khong khi

Hé thong boi tron khong khi 1a mot phuong phap
dé€ giam luc can gitia than tau va nudc bang cach su
dung bot khi. Con dugc goi la “cong nghé bong bong”,
n6 hoat dong trén nguyén tic cung cip khong khi vao
mit dudi ctia con tau nhdm tao ra mot 16p bong bong
li ti giup gidm ma sat gitia than tau va nudc bién. Su
phan b6 bot khi khap bé mat than tau lam gidm luc
can tac dung 1én vo tau, tao hiéu qua tiét kiém nang
lugng. V6i thiét ké than tau phu hgp, hé thong boi tron
bang khong khi du kién sé giam dugc t6i 10-15% lugng
khi thai CO,, ciing vé6i do6 1a tiét kiém dang ké nhién
liéu. H¢ thong boi tron khong khi da dugc lap dat trén
siéu tau chd quing trong tai 324.268 tdn mang tén Sea
Victoria viia hoan thanh déng méi. Tau dugc hang
dong tau Trung Qudc New Times Shipbuilding dong
mdi tai xudng Yiu Lian Dockyards (Tham Quyén) cho
cht tau Han Qudc Pan Ocean. Tau Sea Victoria da dén
cang Ponta da Madeira tai Sao Luis (Brazil) vao ngay
18/8/2021 va dang san sang cho chuyén hanh trinh ché
hang quing d4u tién dén Trung Quoc [14].

=

Phu tiing cdnh quat tiét kiém nhién liéu

Stt dung mot thiét bi gan & trung tdm chén vit tau
dé tiét kiém nang lugng tiéu hao. Thiét bi nay tao ra cac
vong xoay ngugc chiéu bu lai cac vong xoay do chén vit
tao ra, va do d¢ cai thién hiéu sudt ddy. C6 mot s6 chan
vit ¢6 thé stt dung:

+ Chan vit kich thudc 16n: Loai nay c¢6 dudng kinh
16n véi s6 canh it hon va hoat dong & vong quay thap.
Thiét ké chan vit loai nay sé c6 hiéu qua hon hon so véi
cac chéan vit c¢6 dudng kinh nhoé va téc do quay nhanh
hon. Tuy nhién, nguyén tic chung nay dugc can bang
can thiét cac khe hé ctia chan vit hop ly, phan phoi
dong theo dinh mtc phia sau hinh dang ctia vo tau
dugc thiét ké va su cin thiét phai phu hgp véi chan vit
va hoat dong t6t nhat ctia dong co. St dung loai nay c6
thé tiét kiém lén dén 10% nhién liéu tiéu thu.

+ Chan vit st dung bau quay: St dung loai nay c6
thé tiét kiém nhién liéu tuong duong nhu loai chan vit
kich thudc16n. Loai nay dugc thiét ké gom mot dong co
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A Hinh 5. Thiét bi chan vit lap ddt cho phuong tién ducng thity

dién tich hgp chan vit dugc gin trén cling mot truc va
dugc lip ngay dudi dudi ctia phuong tién. N6 chuyén
dong theo mot phuong thing ding theo truc dinh
huéng dé diéu khién huéng chuyén dong. Chiic nang
chinh ctia chén vit loai nay Tinh ndng chinh ctia n6 la
dé€ két hgp chiic nang ddy véi chiic ning lai bao dam
kha nang lai va diéu dong ctia tau nho chuyén dong
quay ctia chan vit (quay trong mit phdng nim ngang).

Theo mot thi nghiém kéo dai mot nam vé thiét bi
tiét kiém nang lugng dugc 1ap dat trén tau ché LNG
162.000 m’, HHI nhén thdy Hi-FIN c6 thé tiét kiém
t6i 2,5 % nhién liéu so véi tau cung loai khong c6 Hi-
FIN. Néu ty 1é tiét kiém nhién liéu dugc tinh toan trén
cd sG mot tau container 8.600 TEU, chu s& hiiu hodc
nguoi diéu hanh tau container c6 thé tiét kiém khoang
750.000 USD mdi nam hodc 19 triéu USD trong 25
nam, thoi gian st dung udc tinh ctia con tau [5].

3.2.3. Gidi phdp vé chinh sdch, tiéu chudn

Ban hanh céc quy dinh, chinh sach cu thé dé khuyén
khich d4u tu vao san xuét, cung ting, st dung, vdn hanh
phuong tién va ning lugng sti dung hiéu qua. Day la
don bdy quan trong gitp cho viéc thuc hién cac muc
tiéu vé giam phat thai cac-bon dat dugc hiéu qua.

Ban hanh dinh muc tiéu thu nhién liéu d6i véi céc
nhém phuong tién van tai dudng thy ndi dia. Dong
thoi, tién hanh kiém soat, quan ly mtc tiéu thu nhién
liéu theo tudi tho cta phuong tién trén quy mé cac t6
chiic kinh doanh dich vu vén tai d€ c6 cac bién phéap xt
ly kip thoi.

Ban hanh tiéu chudn vé nhién liéu xanh, phuong
tién xanh, tao diéu kién cho co quan chtic ning danh
gia chat lugng ctia phuong tién, nhién liéu. Dong thoi,
tao diéu kién cho don vi stt dung dé dang danh gid va
lya chon san phdm cho van tdi hang héa dudng thuy
noi dia.

3.2.4. Gidi phdp khdc

TS chiic dao tao, tuyén truyén vé bién phap lai
phuong tién tiét kiém nang lugng, 1gi ich cta viéc cai
thién hiéu suat nang lugng va st dung nhién liéu than
thién thay thé cho nhién liéu truyén thong. Bong thoi,
cac doanh nghi¢p kinh doanh van tai can xay dung
bién phap lai phuong tién sinh thai trén cac ludng tau.

Céc co quan chic ndng, nha cung cdp va té chtic
dao tao tang cuong cung cdp thong tin va nhiing kién



thiic anh hudng lién quan dén chat lugng nhién liéu,
chit lugng phuong tién va thong tin vé két ciu ha tang
cta tuyén duong thuy noéi dia.

Céc hién tugng thai tiét cuc doan nhu han han, la
lut, bang gia, gid giat va giam tam nhin cing anh hudng
dén mtic tiéu thu ctia hoat dong van tai dudng thty noi
dia. Vivéy, can trang bi ddy du cac thiét bi du bao, canh
bao thai tiét va cip nhat thong tin thudng xuyén dé€ c6
bién phap, ting pho kip thai.

3.3. Diéu kién d€ ap dung giai phap

Chinh sdch: Can can ct vao cac van ban quy pham
phap luatlién quan dén san xuit va chiing nhan phuong
tién sti dung nhién liéu, ndng lugng xanh trong nganh
van tai thiy néi dia, lam co s trién khai cac giai phap.
Viéc thay thé nhién liéu st dung phai di doi v6i cong
tac hoan cai dong co va thung chiia nhién liéu (khi can
thiét). Xay dung co ché chinh sach khuyén khich cac
co s6 dong méi phuong tién thé hé méi. Ngoai ra, cdn
can cu vao cac giai phap dugc dé xuit d€ c6 thém minh

TAI LIEU THAM KHAO

1. TEDI - TEDIWECCO - CCTDI, Bdo cdo Quy hoach két
cdu hg tdng dudng thily néi dia thoi ky 2021-2030, tdm
nhin dén ndm 2050. Ha N¢i, thdng 10/2021 (dugc phé
duyét tai Quyét dinh s6 1829/QD-TTg ngay 31/10/2021
ctia Chinh phii), 2021.

2. Tong cuc Thong ké. Nién gidm thong ké Viét Nam ndm
2021. Nha xudt bdn thong ké, 2021.

3. Waterborne, Strategic Research and Innovation Agenda For
The Partnership on Zero-emission Waterborne Transport,
2021.

4. V. Paulauskas, L. Henesey, B. Placiene, et al., Optimizing
Transportation between Sea Ports and Regions by Road
Transport and Rail and Inland Waterway Transport
Means Including “Last Mile” Solutions, Applied Sciences,
12 (2022), pp. 10652.

5. The World Bank, Inland Waterways Transport. Good
Practice Manual and Reference Guide, 2015.

6. Pham Thi Hué, Ddnh gid miic tiéu thy ndng lugng va phdt
thdi tik hoat dong van tdi dudng bo ciia Viét Nam. Ludn dn
tién si tai Truong Dai hoc Bdch Khoa Ha néi, 2021.

TRAO POI - THAO LUAN ‘=

chiing thuc hién muc tiéu ddt ra d6i v6i nganh vén tai
thy noi dia ndi riéng va linh vyc giao thong van tai
ndi chung.

Nguon luc: Nguodn luc dugc bo tri d€ thuc hién
cong tac quan ly, trién khai va thuc hién giai phap co
hiéu qua. Cong tac nay can dugc trién khai dong bo
va c6 su vao cudc clia co quan chtic nang lam dau moi
quén ly va trién khai cong viéc, trong d6 cac doanh
nghiép kinh doanh van tai la don vi thuc hién va ap
dung giai phéap thi diém. Cac giai phap can dugc danh
gia va rut kinh nghiém trudc khi dua vao ap dung tai
cac doanh nghiép.

Nguoén von: D€ khuyén khich cdc doanh nghiép van
tai thuc hién bién phap st dung hiéu qua ning lugng
can ¢6 co ché ho trg ngudn voén trong nghién clu, thu
nghiém san xudt nhién liéu, nang lugng; trong nghién
cuu, thiét ké, thii nghiém va chiing nhin phuong tién;
trong trién khai va ap dung cac giai phap st dung hiéu
qué ndng lugng trong nganh van tai thay ndi dia tai
Viét Namm

7. A. Fan, ]. Wang, Y. He, M. Perci¢, N. Vladimir, L. Yang,
Decarbonising inland ship power system: Alternative
solution and assessment method. Energy, 226 (2021), pp.
120266.

8. Tu Anh Trinh and Thi Phuong Linh Le 2018 IOP Conf.
Ser.: Earth Environ. Sci. 143 (2018), pp. 1-18.

9. Mendiluce M., Perez-Arriaga I. and Ocana C. Comparison
of the evolution of energy intensity in Spain and in the
EU15. Why is Spain different? Energy Policy, 38 (2010), pp.
639-645.

10. Okajima S. and Okajima H. Analysis of energy intensity in
Japan. Energy Policy, 61 (2013), pp 574-586.

11. World Bank, Hanoi Urban Transport Development Project,
2013.

12. Danish Energy Agency and MOIT. Vietnam Energy
Outlook Report, 2021.

13. The World Bank. Sustainable development of Inland
waterways transport in Vietnam, Strengthening the
regulatory, institutional and funding frameworks, 2019.

14. http://www.vr.org.vn/vn/tin-tuc-su-kien/duong-thuy/he-
thong-boi-tron-khong-khi-cua-tau-8900.html.

Chuyén dé 1, nam 2023 | 65


http://www.vr.org.vn/vn/tin-tuc-su-kien/duong-thuy/he-thong-boi-tron-khong-khi-cua-tau-8900.html
http://www.vr.org.vn/vn/tin-tuc-su-kien/duong-thuy/he-thong-boi-tron-khong-khi-cua-tau-8900.html

» Moéi truong

BUGC DAU NGHIEN CUU DANH GIA HIEN TRANG VA
DE XUAT GIAI PHAP PHAT TRIEN NONG NGHIEP HOU €O
VUNG TRUNG DU VA MIEN NUI PHIA BAC

NGUYEN THE CHINH, NGUYEN THI LIEU
Vién Khoa hoc khi tugng thity van va bién d6i khi hdu
B¢ Tai nguyén va Moi truong

Tom tat:

Bai viét budc dau danh gia biic tranh hién trang phat
trién nong nghiép htiu cd (NNHC) ¢ Trung du va mién
nui phia Bic (TD&MNPB) - Vung c¢6 nhiéu tiém néing,
lgi thé cho phét trién NNHC trong ca nudc dya trén sy
phong phu vé tai nguyén dat, nudc, khi hiu, cac chinh
sach ho trg phat trién NNHC cta Pang va Nha nudc.
Céc cép lanh dao tai cac dia phuong luon tng hd nd luc
phat trién mot nén nong nghiép bén viing va than thién
v6i moi truong, nang cao nang sudt, stic canh tranh ctia
san phdm NNHGC; ngudi dan trong vung ngay cang cé
nhiéu kinh nghiém, nhiét tinh, c6 nhan thtic va mong
muon chuyén doi sang san xudt NNHC d¢€ dap ting nhu
cau dugc tiép can véi thuc phdm sach, an toan. Tuy
nhién, hién nay phat trién NNHC ving TD&MNPB
con gdp phai mot s6 kho khan, rao can nhat dinh lién
quan dén ngudn von dau tu han ché; quy trinh san xuét
nghiém ngdt; quy mo san xudt theo vung; chat lugng san
phdm; tiép can thi trudng tiéu thy; phan bon... Bai bao
tap trung phén tich hién trang phét trién NNHC vung
TD&MNPB, nhiing thuin lgi, két qua dat dugc ciing
nhu kho khan, rao can con ton tai, ttt d6 dé xuit mot
s6 giai phap nhdm phat trién NNHC vuing TD&MNPB
theo huéng bén viing, phtt hgp véi chu trudng, duong
16i ctia Bang va Nha nudc.

T khéa: NNHC, viing TD&MNPB, chi so.

Nhan bai: 3/3/2023; Stia chita: 25/3/2023;

Duyeét dang: 4/4/2023.

1. Pat van dé

Trén thé gi¢i, NNHC phat trién manh tii nhiing thap
ky cudi cua thé ky 20, dén nay, da c6 gan 200 quoc gia
thuc hién phuong thtic san xudt NNHC va phén b6 trén
tat ca cac chau luc. S6 liéu thong ké ctia IFOAM cho thay,
trong giai doan 1999 dén nay - ttic 1a sau 25 nam phat
trién, s6 qudc gia trén thé giGi tham gia san xudt NNHC
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Initial study of organic agriculture
development in Northern hilly and
mountainous areas

Abstract:

The article initially assesses the current situation of
organic agriculture development in the Northern Mid-
land and mountainous - The region has many poten-
tials and advantages in develop organic agriculture in
the whole country based on the richness of land, water
and climate resources, policies to support the develop-
ment of organic agriculture in the region of the country.
Local leaders at all levels have always strongly support-
ed efforts to develop a sustainable and environmentally
friendly agricultural foundation, improve productivity
and competitiveness of organic agricultural products;
People in the region are becoming more and more ex-
perienced, enthusiastic, understand and desire to switch
to organic agricultural production to meet the demand
for access to clean and safe food. However, at present,
the development of organic agriculture in the Northern
Midlands and Mountains region still faces certain diffi-
culties and barriers related to limited investment budget;
research production process; production scale by region;
product quality; access to the consumption market; anal-
ysis... The article focuses on analyzing the development
status of organic agriculture in the Northern Midlands
and mountains region, highlighting the advantages, dis-
advantages, proposing some solutions for the sustaina-
ble development of organic agriculture in the Northern
Midlands and mountains region.

Keyword: Organic  Agriculture, the
Midlands and mountains, indicators.

JEL Classifications: Q55, R58, Q57, Q013.

Northern

da tang 1én manbh, tii 77 nudc (ndm 1999) 1én 179 nuéc
(ndm 2015) (FiBL & IFOAM).

Phat trién NNHC dua vao hé sinh thai ty nhién,
khoéng stt dung cac yéu t6 gy tac dong tiéu cuc dén moi
truong, bao vé tai nguyén dat, nudc va thich ting véi diéu
kién ty nhién ctia moéi ving, moéi dia phuong la hudéng
san xudt nong nghiép bén viing, dat muc tiéu kinh té va



moi truong. San xudt NNHC gan lién san xudt truyén
thong ciing véi su tién bo ctia khoa hoc ky thuit dam bao
chat lugng cudc séng ctia con ngudi va duy tri phat trién
hé sinh thai ty nhién. Ving TD&MNPB c6 vi tri rat quan
trong, xét vé mdt tai nguyén va mai trudng, day la ving
dém bao vé su an toan cho viing dong bing song Hong,
nhit 1a ngudn nudc, cac rii ro thién nhién; vé kinh té - xa
hoi, viing nay cung cap moét lugng 16n noéng san cho tiéu
dung ca nudc va xudt khdu. Vi vdy, phat trién NNHC cua
vung TD&MNPB khong chi ddm bao vé mat mai trudng
ma con mang lai lgi ich kinh t€ - xa hoi.

2. Phuong phap nghién ctiu

2.1. Diéu tra, khdo sdt, thu thdp tai liéu, sé liéu
bay la phuong phap dugc nhém nghién ctiu thuc hién
cho 14 tinh thudc ving TD&MNPB, bao gém: Bic Giang,
Lang Son, Thai Nguyén, Tuyén Quang, Pha Tho, Cao
Béng, Bic Kan, Ha Giang, Lao Cai, Yén Bdi, Hoa Binh,
Son La, Lai Chau, Dién Bién. Viéc diéu tra, khdo sat cac
doi tugng quan ly 1a lanh dao, chuyén vién truc thudc
cdc S8, nganh lién quan: NN&PTNT, TN&MT, Cong
Thuong, K€ hoach va Pau tu; Cuc thong ké va diéu tra,
khao sat thuc té cic m6 hinh san xudt NNHC nhu Hogp
tac xa (HTX) san xudt rau hitu cg, lua hitu co, cam hitu co,
dugc liéu hitu co, cay cong nghiép va cay én qua hitu co.
Mbi dia ban diéu tra st dung 10 mau phiéu phong
van cac ho dan truc tiép tham gia lam NNHC va doéi
tugng ngudi dan dugc tham gia phong van thudng tap
trung phan 16n & cac HTX san xuidt NNHC. Noi dung
mau phiéu cha yéu tp trung vao hién trang phat trién
NNHGC; diéu kién, nhin t6 anh hudng dén phat trién
NNHC, bao gém diéu kién vé mat ty nhién, kinh té - xa
héi, chinh séch, rao can cho phat trién NNHC va mét s6
dinh hudéng ctia cac cdp quan ly, ngudi dan trong phat
trién NNHC.
2.2. Diéu tra, phong vin sau cdc d6i tugng
Viéc diéu tra, khao sat, phong van dugc thuc hién trén
dia ban 14 tinh thu¢c ving TD&MNPB, v6i tdng s6 420
mau phiéu, trong d6, 20 mau phiéu cho can bo quan ly
thudc cac S6, nganh lién quan nhu NN&PTNT, TN&MT,
Cong Thuong, S& Ké hoach va Bau tu, Cuc thong ké va
10 phiéu phong van nhiing ho dan tryc tiép tham gia lam
NNHC va déi tugng ngudi dan dugc tham gia phong van
thudng tap trung phan 16n 6 cac HTX san xuat NNHC.
Noi dung mau phiéu tip trung cht yéu vao hién trang
phét trién NNHC; diéu kién, nhén t6 anh hudng dén
phét trién NNHC (tu nhién, kinh t€ - xa hoi, chinh sach,
rao can cho phat trién NNHC) va m¢t s6 dinh hudng cua
cac cip quan ly, ngudi dan trong phat trién NNHC.
2.3. Tong hgp, phan tich tai liéu, so liéu
Nhom nghién ctiu da thuc hién viéc phén loai, tong
hagp, ra soat va phan tich cac nguodn s6 liéu tai liéu, bao
gom: Hé thong chinh sach phat trién NNHC ctia quéc té
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va Viét Nam; chinh sach ho trg phat trién NNHC ctia 14
tinh trong ving TD&MNPB; s6 liéu vé€ hién trang phat
trién NNHC tép trung vao 5 loai hinh céy trong chinh:
Lua, an qua, rau, dugc liéu, cong nghiép. Tu viéc tdng
hgp, phén tich, danh gia cac nguodn so liéu, tai liéu lién
quan, nhom tac gia da lam ndi bat hién trang phét trién
NNHC ctia ving TD&MNPB va dé xuit mot s6 dinh
hudéng d€ c6 nhiing két qua ban dau.

3. Két qua nghién ciu

3.1. Hién trang chinh sdch phdt trién NNHC ciia
Ddng va Nha nudc néi chung, viing TD&MNPB noi
riéng

Chu truong, dinh huéng cua Pang vé phat trién
NNHC di dugc khdng dinh trong “Chién lugc phét trién
kinh t€ - xa h¢i 10 nam (2021 - 2030)” caa Ban Chéip
hanh Trung vong Pang tai Pai hoi dai biéu lan thi XIII,
cu thé “Pdy manh co cdu lai nong nghiép, khai thac va
phét huy lgi thé nén nong nghiép nhiét d6i, phat trién
nong nghiép hang héa tap trung quy mo 16n theo hudng
hién dai, viing chuyén canh hang héa chat lugng cao.
Phat trién manh nong nghiép ting dung cdng nghé cao,
NNHC, ndéng nghiép sinh thai, dat tiéu chuén phd bién
vé an toan thuc phdm”. Nhu véy, cht truong, dinh huéng
ctia Bang da chi r6 “Phat trién manh NNHC” la ndi dung
quan trong nham co cdu lai nong nghiép, phat huy thé
manh ctia nén nong nghiép nhiét d6i & Viét Nam, huéng
dén cac san phdm nong nghiép dat tiéu chudn phd bién
va an toan thuc phidm. Péi véi ving TD&MNPB, B
Chinh tri da ban hanh Nghi quyét s6 11-NQ/TW ngay
10/2/2022 vé “Phuong hudng phat trién kinh té - xa hoi,
bao dam quoc phong an ninh viung Trung du mién nui
Béic bo dén ndm 2030, tAm nhin dén nam 2045, trong
do6 dang chu y dinh huéng cho viung dén nam 2045 phai
“la viing phat trién xanh, bén viing va toan dién”.

Tu nam 2018, Chinh phu da trién khai phat trién
NNHC theo Nghi dinh s6 109/2018/ND-CP ngay
29/8/2018 ctia Thu tudng Chinh pht vé NNHC, c¢6 hiéu
luc thi hanh ti ngay 15/10/2018, tuy nhién, viéc trién
khai van con cham. Ngay 23/6/2020, Tht tuéng Chinh
pht tiép tuc ban hanh Quyét dinh s6 885/QD-TTg vé Dé
an phat trién NNHC giai doan 2020 - 2030, giao nhiém
vu cu thé cho céc B9, nganh. Thuc té bén canh nhiing co
hoi phat trién NNHC & Viét Nam nhu: Phi hgp véi xu
huéng thé gidi; su chi dao ciia Dang va Nha nuéc; nhu cau
ctia ngudi tieu dung; diéu kién tu nhién, tai nguyén thién
nhién, chiing ta ciing sé gap nhiéu thach thiic: Nhan thuic
vé NNHC; co ché, chinh sach chua hoan thién; xac lap
khoanh dinh ving NNHGC; canh tranh san phdm khong
phai hiiu co; khoa hoc ky thuét trong san xuat NNHC.
Tt co hoi va thach thic, can c6 giai phap pht hgp: Trién
khai t6t Quyét dinh s6 885/QD-TTg va Nghi dinh s6
109/2018/ND-CP ctia Chinh pht; hoan thién co ché,
chinh sach; ting cuong truyén thong; tao lap thi truong
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san phdm NNHC. Déc biét, can xic dinh hai nhom bo
tiéu chi: Tai nguyén (dat, nudc, khi hdu); Moi truong (6
nhiém d4t, 6 nhiém nudc, 6 nhiém khong khi). Trén co
s d6, khoanh vung phti hgp cho phat trién NNHC trén
cac vung da dugc khoanh dinh d€ dau tu hiéu qua.

béi véi ving TD&MNPB, trén co sé Nghi quyét s6
11-NQ/TW ngay 10/2/2022 ctia B4 Chinh trj, Chinh pht
da ban hanh Nghi quyét s6 96/NQ-CP ngay 1/8/2022
“Thuc hién Nghi quyét s6 11-NQ/TW ngay 10/2/2022
ctia Bo Chinh tri vé phuong huéng phat trién kinh té -
xa hoi, bao dam quéc phong, an ninh viing Trung du va
mién nui Bic bd dén nam 2030, tAm nhin dén nam 2045,
ndi dung chu dao ctia Nghi quyét 1a “dén nam 2030, viing
TD&MNPB tr¢ thanh viing phat trién xanh, bén viing,
toan dién, trén co sd dau tu két cau ha tang lién két noi
vung va véi vung dong bang song Hong, Thu d6 Ha Noi;
phat trién cong nghiép ché bién, ché tao, ning lugng,

Bang 1. Tdng hgp ban hanh chinh sach NNHC tai cac tinh
ving TD&MNPB

TT| Tinh Thoi Péan Thanh lap | Long ghép
gian | NNHC/ | t6 chiic/hoi NNHC
ban | Kéhoach | nhémcdp | trongvin
hanh phat tinh tham ban khac

trién giaquanly | cuatinh
NNHC NNHC
1 | Bac 2019 X
Giang
2 | Cao 2019 X bé an NN
Béng thong minh
3 | bién 2019 X
Bién
4 |Ha 2015 -
Giang
5 | Lang 2019 - bé 4n téi co
Son cadu NN
Lao Cai | 2019 X
Phu Tho | 2019 x/xX
Thai 2017 X
Nguyén
9 | Tuyén 2019 X QDb viing
Quang canh tdc
hitu co
10 | Yén Bai 2019 Pé 4n tdi co
cau NN
11 | Hoa 2019 X X
Binh
12 | Son La 2019 X
13 | BaicKan | 2021 b'e
14 | Lai 2020 Dé an phat
Chéu trién NN
hang hoa

Ghi chii: x: Dé dn NNHG; xx: Ké hoach phat trién NHHC
Nguon: Tong hgp thong tin tir diéu tra tai 14 tinh ciia nhém
nghién ciiu
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ndng nghiép ting dung cong nghé cao, hitu co, dic san”.
Nhu vay d6i véi TD&MNPB, Chinh pht ¢c6 Nghi quyét
riéng khéng dinh phat trién NNHC 1a mét trong nhiing
noi dung co ban d€ thuc hién phat trién xanh, bén viing.

Qua t6ng hgp va dédnh gia két qua phiéu diéu tra, hién
nay 100% can bd thugc 14 tinh viing TD&MNPB tra 16i
tinh c6 ap dung chinh sach phat trién NNHC, bao gém
cac nghi quyét, dé an, chuong trinh, ké hoach riéng hoac
16ng nghép trong cac chuong trinh, chinh sach cua tinh
trén co s& hé thong chinh sach ctia Trung uong. Dudi day
la bang tong hgp cia nhém nghién ctiu ti qua trinh thu
thap tai liéu tai 14 tinh ving TD&MNPB lién quan dén
hé thong vin ban chinh sach dugc ban hanh.

Tu thuc t€ nghién ctiu ctia nhom thuc hién cho thay,
hién nay ngoai viéc ban hanh chinh sach dinh huéng thi
Viét Nam ciing da ban hanh b tiéu chi vé NNHC. Thuc
té cho thay TCVN vé NNHC dugc xay dung, cong bo, ap
dung theo quy dinh cta phép luat vé tiéu chudn va quy
chuén ky thuat. Tiéu chuén qudc té, tiéu chudn khu vuc,
tiéu chuén nudc ngoai nhu sau: Truong hgp san xuit dé
xudt khdu, co s& san xudt 4p dung tiéu chudn theo thoa
thuén, hgp dong véi t& chic nhip khdu; Trudng hgp
san xudt/nh4p khiu d€ tiéu thu trong nudc, ca s& co thé
ap dung tiéu chuén ma Viét Nam la thanh vién/c6 thoa
thuén thiia nhan lan nhau hodc tiéu chuin nudc ngoai
dugc chap thudn ap dung tai Viét Nam. BO NN&PTNT
cht tri, phdi hgp v6i Bo Y té, B Cong Thuong, cac B9,
co quan lién quan danh gia, cong b6 danh sach cac tiéu
chudn quéc té, tiéu chudn khu vuc, tiéu chuin nudc ngoai
hai hoa véi tiéu chuén quéc gia (TCVN) dugc ap dung tai
Viét Nam. Khuyén khich st dung tiéu chuin qudc gia,
tiéu chudn quéc té, tiéu chudn khu vuc, tiéu chudn nude
ngoai lam tiéu chuén co s6.

Trong canh tic hitu co, nhiéu tiéu chuin khac nhau
dugc phat trién bdi Nha nudc va to chuic tu nhin, hau hét
cac tiéu chudn dugc xay dung trén nén tang 4 nguyén tac
chung cia NNHC va c6 nhiing yéu cau khac nhau tuy
theo méi nudc. Tiéu chudn hiitu co dugc gidi thiéu phd
bién, dugc thé gidi thiia nhan rong rai la USDA Organic
ctia Hoa Ky, EU Organic Farming ctia chau Au, Organic
JAS ctia Nhat, tiéu chudn NNHC ctia cdc nuGc khéc khi
ap dung can dép ting yéu ciu, phu hgp véi tiéu chudn
IFOAM. Héu hét tiéu chudn giong nhau vé tiéu chi ki€ém
dinh, mtic d6 cua tling tiéu chi, boi cac quoc gia thusong
dua theo tiéu chuén hiiu co trén va hoan thién lai cho phu
hop véi nhu cu riéng ctia méi quéc gia nhu Théi Lan, An
Do, Srilanka... Vi vy, khi néi dén thuc phdm hiiu co,
can phai tim hiéu xem n6 dugc san xuét theo tiéu chuin
hitu co clia qudc gia nao, ai 1a don vi danh gia va cong
nhin (Hoi NNHC Viét Nam, 2017).

Thang 12/2006, tiéu chudn NNHC dau tién ctia Viét
Nam 10TCN602-2006 do B¢ NN&PTNT ban hanh,
nhung khong dugc ap dung do khong cé vian ban hudéng
dan thu tuc d€ dugc thdm dinh cdp ching nhan. Mit
khac, khi Luat Tiéu chuén Quy chudn ra doi va c6 hiéu luc



thi tiéu chuén nay khong con hiéu luc, chi dé tham khao.
bén nam 2015, Tiéu chudn TCVN 11041:2015 “Hudng
dan san xuét, ché bién, ghi nhan, tiép thi sin phdm san
xudt theo phuong phap hiiu co” dugc ban hanh bdi Bo
Khoa hoc va Cong nghé (KH&CN), tuy nhién, tiéu chudn
nay ciing chua dugc hudng dan dp dung ngudi san xudt
va con nhiéu diém cin hoan thién d€ phu hgp véi diéu
kién ctia Viét Nam. Nam 2017, T6ng cuc Tiéu chudn
do luong chat lugng da t6 chiic xay dung bd Tiéu chuidn
qudc gia (TCVN) vé NNHGC, trinh Bo KH&CN cong bo
vao cudi nam 2017 v6i s6 hiéu TCVN 11041:2017. Nhém
cac tiéu chudn dau tién trong bo tiéu chudn nay bao gom
Phan 1, 2, 3, dé cap mot cach toan dién téi qua trinh san
xudt, ché bién, ghi nhan san phdm NNHC, huéng dan
cu thé vé ndi dung nay trong hoat ddng trong trot, chan
nudi va tiéu chudn TCVN 12134 dua ra yéu cau déi véi
t6 chuic danh gia, chiing nhin hé thong san xuét, ché bién
san phdm hiiu co (SPHC). Nhu vy, tiéu chuin ching
nhidn NNHC ctia Viét Nam hién tai dugc quy dinh trong
TCVN 11041-6:2018 do Tiéu ban ky thuét tiéu chudn
quéc gia TCVN/TC/F3/SC1 san phdm NNHC bién soan,
To6ng cuc Tiéu chudn do luong chét lugng thim dinh, Bo
KH&CN céng b6 TCVN 11041-1:2017 va TCVN 11041-
2:2017 dugc cong b tai Quyét dinh s6 3883/QD-BKHCN
ngay 29/12/2017 ctia B KH&CN vé cong bo tiéu chudn
qudc gia. Trong d6: TCVN 11041-1:2017, Phéan 1: Yéu
cdu chung d6i véi san xudt, ché bién, ghi nhan san phdm
NNHC; TCVN 11041-2:2017, Phan 2: Trong trot htiu co;
Tiéu chudn quéc gia TCVN 11041-3:2017 vé NNHC -
Phan 3: Chan nudi hitu co; TCVN 11041-5:2018, Phin
5: Gao hiiu co; TCVN 11041-6:2018, Phan 6: Che hiiu
co; Tiéu chuan TCVN 11041-7:2018: Tiéu chuan vé sita
httu co; Tiéu chudn TCVN 11041-8:2018: Tiéu chuin vé
tom htiu co. Déi véi cac tiéu chuin ctia Viét Nam, chu
yéu xay dung dya trén quy dinh cia IFOAM nén khong
6 sy khac biét nhiéu trong quy hoach khoanh viing cho
NNHC. Dic biét, Viét Nam da dua ra 4 tiéu chuin cu thé
cho gao hitu co, che hiiu co, stia hiiu co va tom hiiu co.

Hiép hoi NNHC Viét Nam (VOAA) dugc chinh thtic
thanh lap ngay 31/10/2011 trong khuon khé Dy 4n Phat
trién NNHC do T6 chtic Phét trién nong nghiép chau
A - Pan Mach (ADDA) tai trg, dugc thuc hién béi Hoi
Nong dan Viét Nam (VNFU) giai doan 2005 - 2012, tuan
tht dinh huéng phat trién va nguyén tac ctia IFOAM. Co
thé n6i NNHC con rat non tré & Viét Nam.

Riéng vé tiéu chudn chiing nhén hiiu co, yéu cau doi
Vv6i t6 chiic danh gid, chiing nhan hé thong san xuét, ché
bién SPHC, tiéu chudn nay dugc x4y dung v6i muc tiéu
chinh la dua ra yéu ciu cho cac t6 chuc cung cdp dich
vu lién quan dén hoat dong chiing nhian SPHC tai Viét
Nam, pht hgp véi tiéu chuén vé trong trot hitu co, chan
nudi hitu co va cic tiéu chudn qudc té. Viéc ban hanh bo
tiéu chuén vé chiing nhan hiu co kip thdi, hai hoa véi
quoc té1a rat can thiét cho moi thanh phan tham gia, bao
vé ngudi tiéu dung tranh bi Itia d6i, tranh gian lan trong
thuong mai va tranh cong b6 san phdm vo can cu; bao vé
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nhiing co s san xudt, ché bién SPHC trudc moi cach lam
phi dao dtic. Cac tiéu chuén nay déu nham thic ddy hoat
dong san xudt ndong nghiép noéi chung, san xuat hiiu co
noi riéng, goép phén tang gia tri cling nhu chat lugng san
phém, hang luu thong trong nudc va xuit khau. Payla b
tiéu chudn dau tién danh riéng cho san xuét, trong trot,
chan nudi, ché bién, ghi nhan san phdm NNHC, yéu cau
d6i véi t6 chiic danh gia, chiing nhin hé thong san xudt,
chébién SPHC. Chting nh4n ctia bén tht 3 trong viing ap
dung 1 t6 chuic chiing nhan doc lap ctia co quan quén ly
nha nudc hodc t6 chiic ching nhén, tu nhan c6 du diéu
kién dugc phép thuc hién viéc thanh tra, kiém tra, cong
nhén, cip gidy ching nhan cho sin phdm NNHC dugc
san xudt da tuén tha theo tiéu chuén hitu co. Hinh thtic
nay chiing nhan cho cac don vi la doanh nghiép, cong ty
¢6 kha ning diéu hanh, gidm sat ndi bd cac qua trinh san
xuat NNHC. Day 13 hinh thiic chiing nhan khi nguéi san
xudt c6 su theo doi, gidm sat 1an nhau, ciing véi sy gidm
sat cia lanh dao cac nhém, lién nhém, nha quan ly, nguoi
tiéu dung va hé thong phéan phdi. Qua kiém tra, giam sat,
thanh tra qua trinh san xuét, néu cac ho, nhom tuan tha
theo yéu cau clia tiéu chuén thi san phdm sé dugc cong
nhan, chiing nhén la SPHC. Hinh thtc chting nhin nay
pht hgp véi nhiing co s& san xuit nho 1é, quy mo san
xudt theo ho gia dinh & diéu kién san xudt phd bién hién
nay trong vung. Tuy nhién, san xudt dé dugc cdng nhan,
chting nhan SPHC va mang nhan hiiu co phai ap dung
cc quy chuén dugc ban hanh ti Nha nudce la bat budc, vi
thé ngudi san xudt c6 quyén lya chon tiéu chuén pht hgp
v6i diéu kién san xudt, nhu cau thi hiéu ctia thi truong dé
t6 chuic san xudt, lam tha tuc cong nhan, ddn nhan, ban
SPHC mét cach minh bach.

Cé thé noi, hién nay Viét Nam da c6 bo tiéu chuin
quéc gia TCVN 11041 cho san xudt NNHC, cic tiéu
chudn nay dugc xuit ban nam 2017 va 2018 dya trén
quy dinh ctia IFOAM. Tuy nhién chua c6 co quan chiing
nhén va giam sat chat lugng san phdm NNHC, do d6 can
thanh l4p cac t6 chiic cip chiing nhan va giam sat nhiing
0 s& san xudt, ché bién dé€ dam bao cyéu cau doi véi san
xudt NNHC.

Thuc t€ hién nay ving TD&MNPB dang ap dung bo
tiéu chi ctia Viét Nam d€ danh gia cac SPHC cho vung.
Tuy nhién, nhém nghién ctiu nhan théy, d€ phat trién
NNHC vung TD&MNPB, can phai xay dung bo tiéu chi
pht hogp, diéu nay sé dugc phén tich tai muc 3.2.

3.2.Hiéntrangphdttrien NNHC 6ving TD&»MNPB

3.2.1. Nhiing két qua dat dugc

Hién trang san xudt cdc cdy trong NNHC chii lc cuia
ving: Tl két qua diéu tra, phan tich s6 liéu vé hién trang
phat trién NNHC viing TD&MNPB cho thdy, moéi dia
phuong c6 su phat trién NNHC khac nhau, dya trén chinh
sach ho trg, nha du tu va tiém ning cha tiing tinh. Tuy
nhién, moi tinh ¢6 loi thé va han ché nhit dinh, do vay
nhin chung két qua dat dugc chua cao, cu thé s6 liéu thé
hién & Bang 2 xét cho 5 loai ciy trong chinh da trién khai.
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Bang 2. Dién tich nhém ciy trong NNHC cta vung
TD&MNBB nam 2021

STT Nhoém cay Dién tich (ha) | Ty trong (%)
1 | Cay luong thuc 133,2 0,66
2 | Cayan qua 191,2 0,95
3 | Cayrau, gia vi 66,93 0,28
4 | Cay cong nghiép 8.336,06 41,48
lau ndm
5 | Cay dugc liéu 11.380,73 56,63
Téng 20.098,12 100.00

Nguon: S6 liéu tong hgp, ddanh gid ciia nhém nghién ciiu

Tl Bang 2 cho théy, dién tich cho 5 nhém cay trong
NNHC & ving TD&MNPB chua nhiéu, vé co cdu cay
tréng NNHC con ¢6 su chénh léch 16n, trong d6 cht yéu
la phat trién cay cong nghiép lau nam, day cling la thé
manh gin véi phét trién dién tich riing ctia ving. Nhom
cay rau va gia vi c¢6 dién tich, ty 1é phat trién thdp nhét,
pht hgp véi dac diém ty nhién cta vung, két qua diéu tra
tham vén tai cic tinh cho thdy, nguyén nhén chinh van
1a thi trudng tiéu thu san phdm, thuc té chi c6 hai tinh du
diéu kién phat trién nhom céy nay la tinh Bic Giang va
huyén Luong Son (tinh Hoa Binh) do c6 vi tri gan véi thi
truong tiéu thu (Thu do6 Ha Noi). Mot s6 loai san phdm
1a thé manh ctia viing nhu cay cong nghiép lau ndm ciing
mdi phat trién ¢ dang nho 1é, hodc 14y thuong hiéu, dé
¢6 chiling nhan la sin phdm NNHC, doanh nghiép phai
s dung cac co quan ching nhan nudc ngoai cho loai
SPHC ctia minh, chdng han nhu san phim ché hiiu co
san xudt ¢ Thai Nguyén hay Lai Chau la nhiing vi du
dién hinh. Két qua tham vén va diéu tra tai 14 tinh viing
TD&MNPB ciing cho thdy su can thiét phai c6 bd tiéu
chi cho san xuét NNHC cac nhom céy trong dé cé co s
khoanh viung san xudt nong nghiép cay trong phu hgp
doi véi ving TD&MNPB.

Déi vbi ngudn phan bén hitu co: Hién nay ngudn phan
bén st dung trong canh tac hiiu co, thudc bao vé thuc vat
sinh hoc trong viing ngay cang da dang, dap ung day du,
kip thoi nhu cau st dung ctia nguoi dan. Ngudn nguyén
liéu ché bién phan bon nhu ciy phan xanh, phéan hiu co
kha phong phu. Mot s6 khu vic san xudt con rat hoang
sd, canh tac cht yéu la quang canh nén dét va nudc chua
bi 6 nhiém kim loai ning, du lugng thudc bao vé thuc vat.
Nhiéu HTX tu ché bién phén hitu co phuc vu san xuit tai
ch6 dam bao chat lugng va ciing dugc don vi chiic nang
quan ly kip thoi (truong hgp HTX trong rau hitu co ctia
anh Nguyén Van Quyét tai Bac Giang la vi du dién hinh
cho mo hinh trén).

Vé kinh nghiém qudn 1y va sdn xudt NNHC: Cac
cdp quan ly tai dia ban cac tinh trong ving rat sat sao
va quan triét, thuc hién day da viéc trién khai cac nghi
quyét, dé an, chuong trinh, quy hoach, ké hoach phat
trién NNHC cua tinh dén ba con ndng dan, tin tinh giap
d& ngudi dan trong viéc két ndi cing nhu tim nha tai
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trg vé von, hudng dan ky thuat, tiéu thu d4u ra cho san
phém, quy trinh cap phép SPHC, t6 chii cac khéa dao
tao, tap huén bai ban vé cach thiic san xuét cho tiing loai
SPHC dé dat chat lugng t6t nhat. Theo s6 liéu khao sat
ctia nhom nghién ctiu, hién nay 14 tinh déu c6 mo hinh
NNHC dugc cdp phép bai cac t6 chtic danh gia cip gidy
chiing nhan SPHC trong nudc va quédc té€ (dat 100%).
Mot s6 san phdm ndi bat nhu che, gia vi ti dugc liéu da
dugc chiling nhan béi cac t8 chiic nudc ngoai véi quy
trinh cdp phép nghiém ngit, muc chi phi cho mdi lan
vao khoang 200 triéu VND va cic san phdm do hién da
c6 mit tai nhiéu thi truong kho tinh trén thé giéi nhu
My, C)xtréylia, chiu Au, Canada... Phan 16n nguoi dan
trong vung c6 kinh nghiém, nhiét tinh, c6 nhén thtic va
mong mudn chuyén ddi sang san xudt hiiu co, dac biét
la cdc loai hinh san xuit ché, rau, budi, rau... tit d6 da
van dung, gép phan vao thanh cong ctia cac mo hinh san
xudt hitu co tai cac tinh trong viing.

3.2.2. Mt s6 khé khan, théch thiic trong phdt trién
NNHC ctia viing

Vé chinh sdch: Trong nhiing ndm qua, Nha nudc da
trién khai nhiéu chinh sach hé trg phat trién NNHC nhu
viéc ban hanh nghi quyét, dé an, cac tiéu chudn hiu co...
tuy nhién khi thuc hién tai cac tinh van con gap nhiéu
khé khan do han ché trong viéc thuc thi lién quan dén
ngudn von dau tu, quy dinh va huéng dan chi tiét vé
quy trinh san xudt, van dé giam sat san phdm, lgi ich cta
ngudi dan, danh gia hiéu qua mo hinh nhu thé nao, quy
hoach vuing trong quy mo 16n, tiéu chi danh gia NNHC
trong nudc chua dap ting dugc yéu cau ctia qudc té...

Thi trudng tiéu thu san phdm: C6 thé noi, cing véi
su quyét tdm ctia cac cap lanh dao va nguoi dan, doanh
nghiép trong nhiing ndm qua, khau tiéu thu SPHC bén
canh nhiing két qua dat dugc van con tiém 4dn nhiéu rai
ro, chua 6n dinh. Cu thé nhu nhu ciu st dung SPHC ngay
mot tdng cao trong khi san xudt khong dap ting. Nhiéu ca
nhén san xudt hitu co tu phat theo cach hiéu don gian chi
thay thé d4u vao vo co bang hiiu co d€ dap ting nhu ciu
tim ki€ém SPHC ctia ngudi tiéu duing. Thi trudng tiéu thu
san phdm khong ro rang, nhiéu loai thuc phdm dugc dan
nhén hiiu co nhung thuc chit khong phai; viéc kiém dinh
SPHC chua c6 hodc chua rd; Nha nuée chua cé luat dé
kiém soat thi truong SPHC...

Ndng sudt, san lugng cdy trong: Nang sudt va san
lugng cay trong NNHC vé co ban hiéu qua con thap
hon nhiéu so v6i mo hinh canh tac thong thuong co6 st
dung phan bon héa hoc. Tuy nhién, theo ba con tai cac
dia phuong trong ving canh tic lién quan dén mot s6
SPHC chu lyc nhu rau, dugc liéu, Ita, cay an qua, danh
gia nhin nhén déi véi chét lugng mot s6 loai sin phdm
NNHC 6 trén dat tiéu chuin va nguoi tiéu dung ciing
rat ua chudng nhung hiéu qua nang suét thuc su chua
cao, khong dap tng dugc nhu cau cua thi truong & thoi
diém hién tai, da phin van la ban cho mét s6 thuong lai



va siéu thi. Mot trong nhiing ly do dan dén hiéu sudt san
phém chua cao la nguén phén bén chua thuc sy hiéu qua;
kinh nghiém san xudt han ché; quy trinh nghat ngheo; lao
dong thiéu do s6 dong nguoi dan chua thuc sy hiing tha
v6i mo hinh, quy mo6 san xudt can theo dién rong vi hién
nay phan 16n cac doanh nghiép va h¢ san xuat NNHC c6
quy mo san xudt nho, viéc diu tu san xudt chu yéu dua
vao cac du an ho trg. VE tong thé, chua c6 quy hoach hay
dinh huéng déi tugng ciing nhu thi trudng cho SPHC,
thém vao do, san xuit theo quy trinh hitu co c6 thai han
cdp phép nén anh hudng 16n dén tiéu thu d4u ra cho thi
truong trong va ngoai nudc.

Vé kinh nghiém qudn ly va kinh nghiém sdn xudt
NNHC: Céc cap quan ly tai dia ban céc tinh trong viing
rt sat sao va quan triét thuc hién ddy du viéc trién khai
cac nghi quyét, dé an, chuong trinh, quy hoach, ké hoach
phat trién NNHC ctia tinh dén ba con ndng dan; tan tinh
gitp d6 ngudi dan trong viéc két noi ciing nhu tim nha
tai trg vé vOn; hudng dan ky thuat, tiéu thu d4u ra cho
san phdm, quy trinh cdp phép SPHC; t6 chuic cac khoa
dao tao, tap huén bai ban vé cach thiic san xuit cho tiing
loai SPHC dé dat chat lugng t6t nhat. Theo s6 liéu khao
sat cia nhom nghién ctiu, hién nay 14 tinh khao sat dat
100% déu c6 md hinh NNHC dugc cdp phép ctia cic td
chtic danh gid cap gidy chiing nhan SPHC trong nuéc va
quéc té. Mot s6 san phdm ndi bat nhu che, gia vi tit dugc
liéu da dat dugc chiing nhan ctia cc t6 chiic nudc ngoai
v6i quy trinh cdp phép nghiém ngét, muc chi phi cho méi
lan vao khoang 200 triéu VND va cac sin phdm do hién
da c6 mdt tai nhiéu thi trudng kho tinh trén thé gisi nhu
My, Oxtraylia, chau Au, Canada... Phan 16n ngudi dan
trong viing c6 kinh nghiém, nhiét tinh, cé nhan thic va
mong mudn chuyén déi sang san xudt NNHC, ddc biét 1a
cac loai hinh san xuat ché, rau, budi, rau... tit d6 da vin
dung, gop phin vao thanh cong cia moé hinh san xuét
NNHC tai cac tinh trong viing.

Tuyén truyén, ndng cao nhdn thiic vé phdt trién
NNHC: Theo nghién ctu cta nhom tac gia tai 14 tinh
trong ving TD&MNPB thi 100% cac tinh da ap dung cac
khoéa dao tao, tdp hudn, nang cao nhén thtic ctia nguoi
dan vé quy trinh san xudt NNHC cho cac loai hinh cay
trong khac nhau nhu che hiiu co, rau hitu co, cam hiiu
c0, budi hitu ¢, lta hitu co... bude dau dat dugce két qua
tich cuc. Nguoi dan trong vung da dugc lam quen véi
mo hinh san xuidt NNHC, biét cdch cham sdc, vin hanh
mo hinh ctia minh va cha yéu hién dang ton tai phé bién
hinh thiic HTX NNHC duéi sy huéng dan cta can bo
cap tinh, huyén, xa thong qua hinh thtic khuyén nong.

3.3. Dé xudt mot so gidi phdp phdt trien NNHC
viing TD&MNPB

Tu két qua phan tich két qua dat dugc va nhiing kho
khan trong phat trién NNHC viing TD&MNPB, nhoém
nghién ctiu budc ddu dé xuit mot s6 gidi phap nhim
hudng dén sy phat trién NNHC bén viing nhu sau:
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Vé mdt chinh sdch: Pang, Nha nudc, chinh quyén dia
phuong can tiép tuc quan tam, chi dao quyét liét trong
dinh hudng phat trién NNHC dé khai thac hét tiém néing
va thé manh ctia ving TD&MNPB. Cic chinh sich can
phdi bdm sat véi tinh hinh thyc t€ nhu: Chinh sach hé trg
von du tu, cin c6 thong tu hudng dan chi tiét lién quan
dén quy trinh san xudt, vdn dé gidm sat san phdm, lgi ich
ctia nguoi dan, quy hoach viing trong quy mo 16n; dong
thdi, can ban hanh cac tiéu chi danh gia NNHC sat véi
tiéu chudn quoc té, ddm bdo san phdm dugc tiép cin gan
hon véi thi truong ngoai nudc.

KH&CN: Mot trong nhiing giai phap can quan tam
do 1a ap dung trinh do khoa hoc ky thuat trong qua trinh
san xuét. Theo nghién ctiu ctia nhém tac gia tai ving
TD&MNPB, nhiing naim qua, nhiéu két qua nghién ctiu,
ting dung, chuyén giao da dap ting yéu ciu thuc tién dit ra.
Tuy nhién, cin phai c6 nhiing nghién ctiu nhdam xac dinh
khoanh viing NNHC cho céc dia phuong, dam bao cach
tiép can theo hudng khoa hoc trong viéc xac dinh ving
trong, dinh huéng dau tu hiéu qua cho san xuat NNHC.
Mudn vay, can xem xét, phan tich, danh gia kinh nghiém
cac nudc da thuc hién bo tiéu chi nhu thé nao, hién trang
xay dung b tiéu chi cho phat trién NNHC & Viét Nam
ra sao, tii d6 nghién ctu thuc trang, danh gia thuc t€ kha
nang xac 1ap bo tiéu chi phat trién NNHC cho cac viung
trong ca nudc néi chung, ving TD&MNPB néi riéng.

Déi véi phat trién NNHC viing TD&MNPB trén co s
kinh nghiém qudc té va bd TCVN 11041, diéu tra, nghién
cuiu thuc t€ trén dia ban 14 tinh ctia ving TD&MNPB dé
xac lap bo tiéu chi lam cén ¢t cho khoanh vung phat trién
NNHC ctia viing nay. Hai nhom tiéu chi dugc d€ xuét 1a
nhom tiéu chi lién quan dén dau vao ctia san xuat NNHC
(tai nguyén dat, tai nguyén nudc va tai nguyén khi hau);
nhom tiéu chi vé chat lugng moi trudng (chat lugng moi
truong dat, chat lugng méi trudng nudc va chat lugng
modi trudng khong khi). Trén co s& cac tiéu chi dugc xac
lap cho 2 nhém chi sé c6 chi s6 cu thé cho tling tiéu chi dé
lam can cti sdp xép, lya chon khoanh ving NNHC. Chang
han doéi véi tiéu chi, chi s6 tai nguyén va moi trudng dat
dugc dé xuat 6 Bang 3.

Tt Bang 3 cho thay, doi véi tai nguyén va moi trudng
dat, tli tiéu chi xac dinh 1a can ct dé xac lap bo chi s6 gom
3 cép, chinh bo chi s6 nay la cin cit d€ khoanh viung cho
san xuat NNHC khi ap dung vao ving TD&MNPB.

Xay dung vimg trong: Co ciu giong cay trong phu
hop véi diéu kién thd nhudng cta dia phuong gan véi
cong nghiép ché bién, dap ting thi truong tiéu thu trong
nudc va xudt khiu. Chuyén d6i linh hoat gitia trong cay
luong thuc, cay thuc phdm, nhdam dap ting nhu ciu cta
thi trudng, mang lai 1gi nhuén cao. Duy tri va phat trién
cac viing san xudt chuyén canh, san xudt hang héa tap
trung. Xay dung viing canh tac hiiu co; viing ndng nghiép
cong nghé cao; thuc hién cdp ma s6 viing trong va hoan
thién san phdm NNHC dép ting tiéu chudn ctia cac nudc
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Bang 3: B§ tiéu chi va chi s6 dit dai cho khoanh viing
NNHC

Tiéu chi | Nhom chi s6
Chisd | Chisé Chi s6 cap 111
capl |capIl
Tai Chat Chi tiéu Loai dat (kém céc gia tri)
nguyén | luong | vé dit Do déy tang dat (kém céc
va Moéi dé{t glé. '[I'i)
truong NP, R
Pit Do déc(kem céc gia tri)
Do cao (kém cac gia tri)
Moi Chitiéu | Tinh chat vatly
trl,i(‘)’ng vé do Ph:l Tinh chit héa hoc (kém cac
dﬁt l’lhi(iu dét glé tri)
Du luong ] - o < 1o
thudc bao D’mh. dl:d)n g 16ng s (kem
vé thiic céc gid tri
vat Clour hiiu co (kém céac gia
Kimloai | i)
niang Lan hitu co (kém céc gia tri)
Dbong (kém cac gia tri)
Chi kém (kém céc gia tri)

Nguon: Dé xudt ban ddu ciia nhom nghién ciiu

nhap khéu; lam t6t cong tac dy tinh, du béo, huéng dan
bién phap phong trii sau bénh gay hai cay trong kip thoi.

Nang cao nhdn thifc: Can ddy manh hon ntia cong
tac tuyén truyén, nang cao nhan thtc va tap quan canh
tac clia ngudi dan trong st dung phan boén, thudc bao
vé thuc vét, dam bao an toan, hiéu qua; tang cudng cac
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16p dao tao, tdp hudn vé quy trinh san xuét cho tiing loai
hinh NNHC.

4. Két luan

Phat trién NNHC viing TD&MNPB la huéng di phu
hop nhidm gidi quyét bai toan trong mdi quan hé gitia
kinh t€ va mdi truong, phuc hoi chat lugng dat, hé sinh
thai ty nhién d€ huéng dén phat trién bén viing. Nghién
ctiu nay dugc thuc hién c6 can cti khoa hoc va thuc tién,
bam sat su chi dao ctia Pang, yéu cau cua Chinh phu
thong qua Chién lugc phat trién kinh t€ - xa hoi quéc
gia, van ban chi dao cho ving TD&MNPB trong thaoi
gian qua. Thuc t€ hién nay viéc phat trién NNHC ving
TD&MNPB con manh mun, nho 1é, hiéu qua san xuat
chua cao; kinh nghiém nguoi dan han ché; thi trudng tiéu
thu san phdm chua 6n dinh... D€ thuc hién hiéu qua viéc
phét trién NNHC vung TD&MNPB, cin phai thuc hién
dong thoi nhiéu gidi phdp néu trén, nhim co ban thdo go
kho khan, rao can ma viing dang gip phai. bay la van dé
can dugc bang, Nha nudc, chinh quyén dia phuong tiép
tuc quan tam, chi dao sat sao va quyét liét hon ntia dé
phat huy hét tiém nang, thé manh ctia viing, nham dap
ting yéu cau vé phat trién NNHC trong nudc va hoi nhap
thi trudng trong khu vuic cling nhu quoc té.
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DANH GIA DAC DIEM HINH THANH LO PHUC VU PHONG CHONG
LU CUA CACHO CHUA TREN LUU VUC SONG CA

TRAN PUC THIEN, LUU THI HONG LINH

Vién Khoa hoc Tai nguyén nudc,

Hoc vién Khoa hoc va Cong nghé

LE VAN QUY

Vién Khoa hoc Khi tugng Thily vin va Bién d6i khi hdu

Tom tat:

Luu vuc song (LVS) Ca dang thuong xuyén phai doi
mdt v6i tinh trang ngdp lut nghiém trong nhu vung
Bich Hao, Chin Nam, Phuong Dién, Phuong My... anh
hudng khong nho dén doi séng va phat trién kinh t€
ctia nguoi dan dia phuong viung ha du song Ca. Do do,
viéc danh gia ddc diém hinh thanh 1a, nhiing tic dong
clia cac yéu té anh hudng dén su hinh thanh va phat
trién ctia la nhu lugng mua, thé nhudng, do déc, 16p
pht, thodt nudc, cing nhu kha nang déng gép hinh
thanh 1a trén LVS Ca la can thiét, ddc biét 1a trong viéc
van hanh phong chéng i ctia hé thong ho chua trén cac
nhanh song. Bai bao st dung phuong phéap théng ké,
phan tich mot cach hé thong tii cac s6 liéu vé mua, luu
lugng va muc nude cta cac tram do dac dé phan tich
ddc diém hinh thanh 1a trén LVS Ca. Qua viéc phan tich
da xac dinh dugc 5 hinh thé thoi tiét cht yéu gay 1 16n
trén song Ca bao gom: (1) Bao hodc ap thap nhiét déi;
(2) Bao két hgp Khong khi lanh; (3) Bao két hgp véi ap
thap nhiét déi; (4) Dai hoéi tu nhiét déi két hgp véi déi
gié Dong - Dong Nam; (5) Su két hgp ctia 1udi ap cao
lanh luc dia, ranh ap thap véi viing ap thap co truc qua
Nam Trung bd. Cling v6i do, két qua nghién ctiu phan
bd mua, dic diém phén phdi luu lugng va danh gid su
léch pha ctia I trén cac song thudc LVS Ca cho thay la
16n nhéit ndm & cac sdng thudc song Ca xudt hién nhu
sau: Thugng ngudn séong Ca thuong vao thang 8; song
Hiéu thuong vao thang 9; song La thuong vao thang 10.
La 16n & vung trung luu séng Ca thudng dong pha véi
la song Hiéu.

Tu khoéa: LVS Cd, dic diém hinh thanh lii.

Nhan bai: 4/3/2023; Stia chita: 27/3/2023;

Duyét dang: 2/4/2023.

1. Datvan dé

Trong nhiing ndm gin day, ld lut § mién Trung néi
chung va trén LVS Ca noi riéng dang ngay cang trd 1én
nghiém trong, gay thiét hai vé ngudi va ctia nhiéu hon so
voi trude day. Hé qua la LVS Ca dang thuong xuyén phai
do6i mat véi tinh trang ngap lut nghiém trong nhu viing

Assessing flooding features for reservoir
flood prevention in Ca River

Abstract:

The Ca River basin, encompassing areas such as Bich
Hao, Chin Nam, Phuong Dien, and Phuong My, is fre-
quently affected by severe flooding. This has a signifi-
cant impact on the lives and economic development of
local residents in the downstream area of the Ca River.
Therefore, it is necessary to evaluate the characteristics of
flood formation and the factors influencing flood forma-
tion and development, including rainfall, soil type, slope,
land cover, and drainage capacity. This evaluation is par-
ticularly important for the operation of the flood control
system of reservoirs along the river branches. This article
utilizes statistical methods and systematic data analysis of
rainfall, water flow, and water levels from measurement
stations to analyze the flood formation characteristics
in the Ca River basin. Based on this analysis, the article
identifies five main weather patterns that contribute to
large floods in the Ca River: (1) tropical storms or tropi-
cal depressions, (2) a combination of tropical storms and
cold air, (3) a combination of tropical storms and tropical
depressions, (4) the convergence of tropical air with the
East-Southeast monsoon, and (5) the combination of cold
continental air mass, low-pressure troughs, and low-pres-
sure zones passing through the Central-Southern region.
Furthermore, the study also analyzes the distribution of
rainfall, the characteristics of water flow distribution, and
the phase shift of floods in the rivers within the Ca River
basin. The results indicate that the largest floods in the
rivers of the Ca River basin typically occur as follows: up-
stream of the Ca River in August, the Hieu River in Sep-
tember, and the La River in October. Additionally, large
floods in the middle course of the Ca River often coincide
with floods in the Hieu River.

Keywords: Ca river basin, characteristics of flood
formation.

JEL Classifications: Q54, Q51.

Bich Hao, Chin Nam, Phuong Dién, Phuong My... anh
hudng khong nho dén doi song va phat trién kinh t€ ctia
ngudi dan dia phuong viing ha du song Ca.

La trén s6ng Ca dugc hinh thanh tii nhiéu nhan t6
khac nhau, bao gom céc nhén t6 ty nhién nhu diéu kién
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khi tugng, thoi tiét, dia hinh, dia chat, thd nhudng, thuc
vat, song ngoi,... va cac diéu kién do tdc dong ctia con
ngudi nhu khai thac riing, phat trién néng nghiép, cong
trinh thuy loi, thay dién, giao thong... Tuy nhién, c6 thé
chia thanh 3 nhém nhén t6 cht yéu gom: (1) Nhém nhan
t6 do yéu t6 khi tugng, cht yéu la hinh thé thoi tiét gay
mua I6n; (2) Nhém nhan t6 diéu kién mat dém LVS, chu
yéula dia hinh, tham pht, mang Iuéi séng ngoi; (3) Nhom
nhén t6 do cac hoat dong kinh té - xa hoi ctia con ngusi
nhu ha ting giao thong, thuy loi, st dung dat va bién déi
khi hau (90% do con ngudi, 10% la do thién nhién). Bai
bao sé sti dung phuong phép phan tich thong ké dé danh
gia ddc diém hinh thanh la phuc vu phong chong la ctia
cac ho chtia trén LVS Ca.

2. b oi tugng va phuong phap nghién ciiu

2.1. Déi tugng nghién ciiu

LVS Ca la hé thong song I6n nhit & viing Bic Trung
bo véi dién tich luu vuc 27.200 km?, trong d6 9.470 km? &
thugng luu (chiém 34,8%) nam trong lanh thé Lao, 17.730
km? (65,2%) & trung va ha luu ndm trong phan 16n dia
phan 2 tinh Nghé An va Ha Tinh va mét phan nho thugc
huyén Nhu Xuén ctia tinh Thanh Héa [1].

Dé danh gia dic di€ém hinh thanh la trén LVS Ca,
nghién ctiu st dung s6 liéu quan tric luu lugng muc nuée
giai doan ti nam 1975-2021 tai Clia Rao, Nghia Khanh,
Dtia, Nam Pan, Hoa Duyét, s6 liéu mua tai cac tram Quy

(M.

A re ikdey

A Hinh 1. Bdn dé pham vi LVS Cd

Chau, Tuong Duong, D6 Luong, Vinh va Huong Khé
(Nguon: Dé tai KH&CN cap Bo TNMT.2023.06.16).

2.2. Phuong phadp nghién ciiu
Trong nghién ctiu nay st dung phuong phap thong
ke, phan tich mot cach hé thong tii cac s6 liéu vé mua, luu
lugng va muc nudc cua cac tram do dac gom: Ctia Rao,
Nghia Khanh, Dtia, Nam Pan, Hoa Duyét, Quy Chau,
Tuong Duong, D6 Luong, Vinh va Huong Khé nham tién
hanh phan tich dic diém hinh thanh la trén LVS Ca.

3. Két qua nghién ciu

3.1. Hinh thé thoi tiét gay mua lii I6n

Hinh thé thoi tiét gdy mua la 16n trén khu vuc Bac
Trung bg, trong d6 c6 LVS Ca ngay cang phtic tap hon
[3]. Trén co s6 nghién ctiu va phan tich nguyén nhan cac
tran 1 16n da xdy ra trén LVS Ca, cong trinh c¢6 thé chia
thanh nhiing dang hinh thé thoi tiét cht yéu gay mua la
16n trén LVS nhu Bang 1.

Qua viéc phan tich da xdc dinh dugc 5 hinh thé thoi
tiét chu yéu gay 1 16n trén song Ca bao gom: Bao hodc ap
thap nhiét d6i, bao két hgp khong khi lanh, bao két hgp
v6i ap thdp nhiét d6i, dai hoi tu nhiét d6i két hgp véi doi
gi6 Pong - Pong Nam va sy két hgp ctia [udi ap cao lanh
luc dia, ranh 4p thap véi viing ap thap cé truc qua Nam
Trung bo.

3.2. Phan bé mua gay lii trén luu vuc

Mua la nhan t6 chinh gay ra la lut trén LVS Ca noi
chung va mién ha du néi riéng [2,6]. Can cti vao dac di€ém
dia hinh va su phan b6 mua theo khdng gian, phan chia
LVS ca thanh 5 ving nhu sau: Tram Thach Gidm trén
song Ca dai dién cho vung thugng song Ca véi ho thay
dién Ban Vé va song Nam Mo; tram Nghia Khanh dai
dién cho song Hiéu v6i ho chiia Ban Mong; tram Dtia dai
dién cho vung trung luu séng Cé; tram Nam Dan nam &
ha Iuu s6ng Ca; tram Hoa Duyét trén song Ngan Sau véi
hé chiia Ngan Truoi. Theo s6 liéu quan trac trén LVS C3,
tti nam 1960 - 2021 & ha luu song Ca xuat hién gan 80 tran
muia la.

Két qua cho thdy, mua mua trén LVS Ca kéo dai tu
thang 5 dén thang 11. Tai LVS Hiéu (Quy Chéu) xudt hién

Bang 1. Hinh thé thoi tiét chia yéu giy mua li 16n trén séng Ca

TT | Hinh thé thoi tiét | Tranla Pic diém thoi tiét bic diém la
1 | Bédo hodc dp thidp | Thang |- Bao chonglén bao lién tuc. | - Li lich st trén song Ca
nhiét déi 9/1978 | + 15/IX, bdo s6 7 + X, mex = 788 mm/ngay tai D6 Luong.
(B/ATND) + 20/IX, bao s6 8 + X, o= 754 mm tai Nghia Khanh va 1.649 mm tai D6 Luong.
+26/IX, bio s6 9 + Xmgmax = 222 mm/ngay tai Son Diém;
Mua I6n trén LVS Hiéu, |+ TaiDliaQ, =10200m/s; I =57 cm/gio
trung luu song Ca, song |+ Tai Yén Thugng Q_ = 13.000 m*/s; 1= 65 cm/gic
Ngan Pho + Tai Son Diém, Q__ = 3.700 m3/s; L. = 94 cm/gio
Thing |- ATND L ddc biét 16n xay ra trén séng La:
8/2007 | Tu 01+08/VIII + Tai Chu L& X g = 393 mm/ngay; [ =206 cm/gi¢
Mua I6n trén song Ngan|+X, =297 mm/ngay tai Linh Cam
Sau, Ngan Pho +Tai Hoa Duyét: I =207 cm/gi; Q= 3.520 m’/s
+ Tai Son Diém: [ =152 cm/gio

74 | Chuyén d@é 1, nam 2023



TRAO POI - THAO LUAN ‘=

TT | Hinh thé thoi tiét | Tranla Pic diém thoi tiét bic diém la
2 | Baokéthgp Khong | Thang |- Bao s6 7 suy yéu gdp KKL | - Li16n xdy ra & trung luu song Ca, song Hiéu. Li 16n thi 2 sau
khilanh 10/1988 | tang cudng ngay 12+13/X | lalich st 1978:
(B+KKL) gay mua ld 16n +Tai Dtia: Q= 8.840 m*/s
+Yén Thugng: Q, =7.230 m*/s
+ Nghia Khdnh: Q__=4.440 m’/s
3 Bio két hgp v6i| Thing | ATND manh dén thanh bao | - Mua l6n véi ugng mua trdn nhiéu noi vugt 1.000 mm: Hoa Duyét
ATND 9/1996 | s6 6 ngay 14+22/IX 1.180 mm; D6 Luong: 1.064 mm; Son Diém 1.007 mm; Nam Dan 812
(B+ATND) mm; Con Cudng: 720 mm; Tay Hiéu 637 mm
- Tai Dtia > BDIII 40 cm; D6 Luong > BPIII 1a 17 cm; Nam Pan
> BDIII 40 cm; Linh Cadm > BDIII 13 cm; Chu 1€ > BDIII 3 cm.
4 | DaiHTND kéthgp | Thang | Tl 18+22/IX, anh hudng cua | - Mua l6n dién rong, lugng mua tran 16n: Son Diém 753 mm;
voi d6i gié Pong- | 9/2002 | Dai HTND ¢6 tryc di qua | Chu Lé 625 mm; Huong Khé 582 mm; Yén Thugng 476 mm.
DN Trung trung bd két hop véi | - L lich st, 1o quét xay ra trén song La
(HTND+G) gi6 D-DN. +TaiSonDiem I =162 cm/gid, Q _ = 5200 m?s.
+ Tai Hoa Duyét [ =60 cm/gio, Q= 2.770 m’/s
5 Sukéthop ctialugi | Thing |- Tu 14-19/X do su két hop | - Mua 16n véi lugng mua tran nhiéu noi trén 1.000 mm: Ha Tinh
ap cao lanh lyc dia, | 10/2010 | lugidp cao lanh luc dia, ranh | 1.225 mm; Hoa Duyét 1.056 mm; Chu Lé 1.092 mm; Huong Khé
ranh 4p thdp véi ap thdp v6i ving ép thip c6 | 978 mm; X, =548 mm (Chu Lé); 502 mm (Hoa Duyét). Trén
vung 4p thidp co truc qua NTB nang truc 1én | song La xay ra li lich stt méi:
truc qua NTB phia Bic + Tai Chu L& It 16n > BD III 1a 306 cm, vuot 1 1960 43 cm, I
(KKL + céc hinh =53 cm/gio;
thé thoi tiét khac) + Tai Hoa Duyét la 16n > BDIII 233 cm, vugt 1a 1960 1a 9 cm,
Lo = 53 cm/gid.
Thang |- Do anh hudng ctia hoan | - Mua I6n tai thugng ngudn song Ca gay ra li lich sii méi trén
6/2011 | luu bdo s6 2; ctia ranh Ap | song Nam M9. Chu yéu do mua 16n & thugng ngudn phia Lao, &
thép 6 truc Tay Bic - Pong | Viét Nam tai Mudng Xén: X = 124 mm/ngay, 1d kép 2 dinh:
Nam, két hgp véi ria tiy nam | Dinh 1 véi H  =14549m> 1a 2005 1a 3,34 m.
cua Ap cao can nhiét d&i + DPinh 2 véi H_ =14122m< 14 2005 12 0,93 m.

sém va két thuc sém: Tt thang 5 dén thang 10, thang mua
16n nhat vao thang 8 va thang 9; tai viing ha, trung luu
song Ca va song La két thic mudn hon: Tu thang 5 dén
thang 11, thang mua 16n nhat vao thang 9 va thang 10;
riéng vung thugng nguon song Ca tap trung ti thang 7
dén thang 10, thang mua 16n nhét vao thang 8 va thang 9.

Theo s6 liéu thong ké cho théy, trong 10 tran la giy
ngap 16n nhat cho ha du thi thi tu ving mua 16n dén nho
gay ngap ha du song Ca dugc sap xép nhu sau: Ving song
La, viing trung ha luu song Ca, viing song Hiéu, thugng
song Ca. Hai viing song La va trung ha Iuu song Ca c6 tinh
quyét dinh dén su ngép lut ha du song Ca. Nhiing tran la
gay ngap 16n cho vung ha du séng Ca thudng xuat hién
vao thang 9 va 10 (8/10 tran)

Tl cac tran mua gy la trén song Ca, nhan thiy tam
mua tap trung & trung, ha luu séng Ca hodc song La. Tran
mua gay It nam thang 9/1978 va thang 9/1988 c6 tong
lugng mua rat 16n va tp trung ca trung, ha luu song Ca
va song La.

3.3. Déc diém lii

3.3.1. Phan phéi luu lugng trong mua
Mua l& song Ca thuong xay ra ti thang 8 dén 11
do hoat dong ctia cac hinh thé thoi tiét gy mua 16n.
La tiéu man c6 thé xudt hién khodng cudi thang 5, dau
thang 6 [4,5].

Do anh huéng manh mé cta dia hinh, thoi gian bat
dau, két thic mua 1t va thoi gian xuét hién 1i16n trén dong
chinh séng Ca va cac song nhanh thudng khac nhau [1].
Phén phdi luu Iugng trung binh thang nhiéu nam tai cac
tram thity vin dai dién cho cac LVS thé hién tai Hinh 2.

- Trén dong chinh s6ng Ca muia & bat dau tii thang 7
va két thuc vao dau thang 11 & thugng luu, két thuc vao
cudi thang 11 & trung va ha luu. Li1 16n nhét thuong xuét
hién vao thang 8 & thugng luu; thang 9, 10 & trung luu va
ha luu.

- Song Hiéu mua la bat dau tu thang 8, két thic vao
dau thang 11. L1 16n nhat thudng xudt hién vao thang 9.

- Song La mua 1t bat dau tu dau thang 9, két thic vao
cudi thang 11, c6 thé két thic mudn vao dau thang 12. La
16n nhat thuong xuét hién vao thang 10.

- Thugng ngudn song Ca mua I bat dau tit ddu thang
7,két thuc vao dau thang 10. L 16n nhat thuong xuat hién
vao thang 8; Ha luu song Ca mua la bat d4u tit dau thang
8, két thuc vao cudi thang 10. La 16n nhat thudng xuat
hién vao thang 9.

3.3.2. Suléch pha ctia lii 6 cdc song

Thong ké tan sudt xudt hién nhiing tran 1a l6n nhat &
cac thang tai Bang 3, nhén thdy trong hon 60 nam tré lai
day cho ta thdy, c6 44 ndm thoi gian xudt hién muc nudc
1 16n nhat tai Nam DPan va Chg Trang trung nhau (dat
tan sudt xap xi 77%), c6 41 nam thoi gian xuit hién muc
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Bang 3. Ty 1é xudt hién dinh la theo cic thang trong nim
tai mot s6 tram thuy vin dai biéu trén LVS Ca (%)

a TT| Tram | Soéng | 5 | 6 7 8 9 10 | 11
o | 1 1 [{Muong [Nam |3,8]38|151 472|264 3,8
' Xén Md
I | 2 | Nghia Hiéu 9,5 | 17,5 (39,7 | 28,6 | 4,8
i Khénh
| | [ ‘ ‘ \ i 3 |Dtia Ca 1,6 | 7,9 | 20,6 | 39,7 | 28,6 | 1,6
I||J|l=I|.I|i|liii“]||i| I | = 19] 56 | 74 389|407 56
SR Thugng
A Hinh 2. Phan phdi luu lugng trung binh tai cdc tram thity ° g:nm a L7183 | 1671400283150
van trén song Cd (%) 6 |Chg Ca 18] 1,8 | 140 | 42,1333 |70
Bang 2. Thong ké 10 tran mua, lii 16n trén song Ca Trang :
T ThéPg Xtb (mm) 9 SD(izm I;}%gn 4,3 6,5 | 50,0 | 30,4 | 8,7
;ilil:l: LVS Thugng | Song | Trung | Song 8 |Hoa Ngan 2,1 | 6,3 39,6 47,9 |42
i Ca Iuu song La luu Hiéu Duyét Sau
Ca song 7 | Linh La L8[ 1,8 1,8 | 7,1 |32,1]482 |71
Ca Cam
1 10/1971 | 2743 427,5 338,8 210,0 | 252,3
2 | 08/1979 | 259,9 369,6 455,0 179,3 195,8 4, Két luén
; EZ T e N TR T aE Pic diém hinh thanh 14 trén LVS Ci chi yéu la do
- . . - . mua l6n dién rong quyét dinh, cung véi dé két hop véi
> | 0971996 | 2791 | 3667 | 5464 | 1428 | 2571 dac diém dia hinh dan dén viéc phin b6 mua khong
6 | 10/2010 | 4005 | 4738 | 927.1 | 2253 | 2812 | gg Tuy tting ddc diém hinh thé thoi tiét, phan b6 mua
7 | 1071983 | 3019 | 3752 | 6139 | 1594 | 2640 | tren |yu vyc dan dén dong chay i trén céc tidu luu vuc
8 |09/2002 | 3172 | 3845 | 6649 | 2015 | 2347 | ¢4 nhiing dong gop khéc nhau trén LVS Ci. Tuy nhién,
9 | 10/1988 | 673,1 | 8946 | 9084 | 6238 | 5107 | quaphan tichli trén LVS Ca cing c6 mét s6 cic dic tinh
10 | 09/1978 | 8142 | 14344 | 11967 | 5351 | 6462 | chung nhu: Lii16n nhét trong ndm & vung ha du thuong

nudc 1t 16n nhat tai Linh Cam va Chg Trang trung nhau
(dat tan sudt xap xi 73%) va c6 32 ndm thoi gian xuét hién
muc nudc li 16n nhit tai Linh Cam, Nam Dan va Chg
Trang trung nhau (dat tan sudt xap xi 57%). Cac tran la c6
dinh 1t 16n tai Chg Trang déu c6 sy dong pha & séng La
va dong chinh song Ca.

Qua két qua tinh toan cho thdy, thoi gian xudt hién
dinh I@1 tai cac s6ng: Li1 16n & ha Iuu song Ca thudng xuat
hién vao thang 9 hodc 10 véi tan sudt kha gin nhau. La
16n nhét ndm & cac song thudc song Ca xuét hién nhu
sau: thugng ngudn song Ca (Nam Mo va Nam Non)
thuong vao thang 8; song Hiéu thudng vao thang 9; song
La thuong vao thang 10. L1 16n & vung trung luu séong Ca
thuong dong pha véi I song Hiéu.
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PE XUAT PHUONG PHAP VA KY THUAT KIEM TOAN
MOI TRUONG CHO PHUONG TIEN GIAO THONG CONG CONG

PUONG B0

PHAM THI HUE

Trudng Pai hoc Cong nghé Giao thong van tdi

VU THI MAL TA THI YEN, PHAM THI MAI THAO
LE THI TRINH

Trudng Dai hoc Tai nguyén va Moi trudng Ha N§i

Tom tat:

Bai bdo nay dugc thuc hién nhim danh gid hién
trang cta cong tac kiém todn mdi trudng d6i véi hoat
dong giao thong duong bo theo phuong phap bottom-
up va top-down trén thé gidi cling nhu & Viét Nam. Trén
co s6 do, bai viét chi ra cach tiép can, giai phap va diéu
kién dé€ trién khai phuong phap, ky thuat kiém toan moi
truong déi véi hoat dong van tai cong cong & nudc ta.
bay la tién dé ap dung thi nghiém va thuc hién cong tac
kiém toan moi trudng do6i véi nganh giao théng vén tai
duodng bo, gop phan thuc hién muc tiéu giam phat thai
khi nha kinh va dua phat thai rong vé "0" vao nam 2050.

Tuw khoa: Kiém todn méi trudng giao thong cong
cong, dudng bo.

Nhan bai: 25/12/2022; Stia chita: 15/3/2023;

Duyét dang: 25/3/2023.

1. Hién trang thuc hién kiém todn moéi trudng doi
v6i hoat dong giao thong dudng by & mét s6 qudc gia
trén thé giGi

Trén thé gisi, hai phuong phap phd bién dugc su
dung c6 lién quan dén cong tac kiém toan moi trudng,
dé la: phuong phap bottom-up va phuong phap top-
down.

1.1. Phuong phdp bottom-up

T nhiing ndm 70 cta thé ky XX, mot s6 nghién
ctu da dugc thuc hién nham danh gia hién trang va du
bao mtic tiéu hao ning lugng cling nhu khi thai d6i véi
hoat dong giao thong duong bd. Cac nghién ctiu & khia
canh nay chua phai 1a mét cudc kiém toan moi trudng
hoan chinh, nhung gitp cung cidp thong tin cho cac
cudc kiém toan moi trudng trong linh vyc giao thong
van tai. Tai Trung Quodc, nghién cliu cua tac gia He va
cong su thuc hién tinh todn mic tiéu thu ning lugng
va phat thai khi CO, dén ndm 2030 [1]. Tai Nepal, tiém
ning giam thiéu tiéu thu nhién liéu va khi nha kinh
(KNK) dugc thuc hién d6i véi van tai hanh khach cong
cong [2] va tai Phan Lan la d6i véi van tai hang hoéa

Proposed method and techniques for
environmental audit of public road
transport

Abstract:

This paper aims to evaluate the current status of en-
vironmental audits for road traffic activities using both
bottom-up and top-down methods globally, including
Vietnam. The article highlights the approaches, solu-
tions, and requirements for implementing environ-
mental auditing methods and techniques for public
transport activities in Vietnam. This serves as a foun-
dation for testing and conducting environmental audits
in road transport operations, ultimately contributing
to the goal of reducing greenhouse gas emissions and
achieving net-zero emissions by 2050.

Keywords: Environmental audit, public transporta-
tion, road.

JEL Classifications: Q51, Q53, R41, R42.

duong bo [3]. Tai Anh, danh gia mdc tiéu thu nhién
liéu va lugng CO, dugc thuc hién déi véi xe tai [4].

Tai Indonéxia, ki€ém todn moi trudng vé phat thai
khi dugc thuc hién d6i v6i qua trinh hoat dong va bao
dudng dudng bo vao nam 2016 [5]. Cling vao ndm nay
tai Oxtraylia, kiém todn moi tridng rai ro dugc thuc
hién d€ danh gia anh hudng dén cac yéu t6 moi trudng
nhu khong khi, dat, nuéc ngdm va nudc mét cho khu
vuc ciu duong bo [6]. Mot cudc kiém toan khac vé
ndng lugng & quoc gia nay dugc thuc hién doi véi hé
théng giao thong van tai dudng bo nhdm thiét lap va
goiy tim ra cac co hdi st dung nang lugng hiéu qua khi
quan ly va van hanh cac phuong tién vén tai [7].

1.2. Phuong phdp top-down

Theo cach tiép cén tl trén xudng, cac nghién ctiu
da sti dung cong cu va moé hinh d€ danh gia muc tiéu
hao ning lugng (THNL) va phat thai tit hoat dong giao
thong dudng bd nhu st dung bang Input-Output (I0)
cia Nhat Ban [8], LCA (Life Cycle Assessment) tai
Thuy Si [9], mo6 hinh LEAP tai Han Quéc [10] va cong
cu Calculator 2050 tai Nigeria [11].
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Néu phuong phap top-down la cach tiép cin d€ giai
quyét van dé ¢ tdm vi mo6 nhu qudc gia, nganh, linh
vuc thi phuong phap bottom-up dugc khai thac theo
huéng nghién ctiu & pham vi hep nhu chuyén nganh,
nhom phuong tién va d6i tugng phat thai cu thé. Véi
viéc xem xét nghién ctiu quy trinh kiém toan déi véi
loai phuong tién giao thong cong cdng, cach tiép can
thtt nhét sé c6 y nghia thiét thuc, ddc biét khi trién khai
ap dung thi diém hodc ap dung rdng rai quy trinh nay
vao thuc té.

2. Thuc trang ap dung kiém toan méi trudng doi
v6i hoat dong giao thong duong bo tai Viét Nam

Nhiing ndm qua, cic cong trinh nghién ctu lién
quan dén linh vuc giao thong van tai da dugc thuc hién,
tap trung cht yéu vao giao thong van tai duong bo. Mac
du, khong thuc hién ddy dt mot cudc kiém todn vé moi
trudng, nhung cac cong trinh cho thay da trién khai cac
noéi dung lién quan dén cong tac kiém toan moi truong
nhu cdc nghién ctiu cta téc gia H6 Qudc Bang va cong
su v€ tinh toan lugng khi thai cua giao thong duong bo
[12.13], d6i v6i xe mo to, xe gan mdy cua tac gid Vuong
Vién Son [14] va d6i véi xe mo t6 va xe van tai hang nhe
trong khu vuic do thi cta tac gia Hoang Duong Tung &
cong su [15].

Céc cong cu cing dugc st dung d€ udc tinh nang
lugng (NL) va phat thai d6i véi hoat dong giao thong
duodng bo nhu tai bdo cdo ky thuit dong gép qudc gia
tu quyét dinh ctia Viét Nam da sti dung cong cu LEAP
dé tinh todn lugng phat thai CO, nganh giao thong van
tai ndm 2014, trong d6 c6 giao thong duong bo [16].
Mo hinh sti dung mo hinh IVE (International Vehicle
Emissions) d€ kiém ké chit 6 nhiém ddi véi 6 td con,
taxi va xe buyt tai Ha Ni [17]. Bang IO dugc st dung
dé tinh toan ning lugng va phat thai khi d6i véi hoat
dong dich vu vén tai duong bo (hanh khach va hang
héa) [18].

Nhu véy, thong qua cic noi dung dugc dé cap &
trén c6 thé thdy, cac nghién ctiu trén thé gidi va Viét
Nam mdi tap trung vao viéc udc tinh va thuc hién kiém
ké doi véi cac van dé vé ning lugng, phat thai khi tu
hoat dong giao thong van tai dudng bo. Viéc hoat dong
lién quan dén phuong phép va ky thuét kiém toan moi
truong doéi véi linh vuc giao thong dudng bo con rat
han ché.

3. D¢ xuit phuong phap va ky thuat thuc hién kiém
toan moi truong cho phuong tién giao thong cong
cong duong bo

Trudc tién, quy dinh vé phuong tién giao thong cong
cong (GTCC) duong bd dugc xac dinh tai khoan 1, Diéu
2 Thong tu s6 39/2012/TT-BGTVT da xac dinh phuong
tién giao thong cong cong dudng bd bao gom xe buyt va
0 t6 chd khach tuyén c6 dinh. Cac phuong tién nay dugc
hoat dong theo hinh thtic doanh nghiép, hgp tac xa hoat
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dong kinh doanh van tai hanh khach bang xe buyt hoac
0 t6 ché khach tuyén c6 dinh.

3.1. Co s6 xem xét dé xudt phuong phdp va ky
thudt kiém todn moi truong

Viéc dé xuit phuong phap va ky thuit kiém toan
moi trudng doi véi phuong tién GTCC duong bo can
ct vao tinh hinh hoat dong ctia doan nghiép van tai,
loai phuong tién, mtic tiéu hao ndng lugng va phat thai
khi ra moi truong. Tl phén tich thuc trang & trén c6
thé thdy, hoat dong giao thong dudng bd lién quan chu
dao dén nang lugng va phat thai khi. Hién nay, 6 nuéc
ta 6 5 loai kiém toan moi trudng dugc Bo TN&MT
thiia nhan bao gdém kiém toan hé théng quan ly méi
truong, kiém toan chit thai, kiém toan nang lugng,
kiém toan tac dong mdi truong va kiém toan tuén tha
vé moi trudng.

Tai Viét Nam, viéc kiém toan moi trudng da dugc
xem xét tai TCVNISO (14010/1997, 14011/1997,
14012/1997) vé hudéng dan danh gia moi trudng va
Thong tu s6 25/2020/TT-BCT ngay 29/9/2020 quy dinh
cac don vi vén tai c6 muc tiéu thu nang lugng tii 1.000
TOE (tdn dau tuong duong) trd 1én phai thuc hién
ki€ém toan niang lugng. Nam 2017, B6 Céng Thuong da
phoi hgp vé6i TS chiic GIZ - DBtic d€ ban hanh tai liéu
huéng dan kiém toan nang lugng, nhung chu yéu tap
trung huéng dan thyc hién kiém toan do6i véi cac thiét
bi dién, 10 hoi va 16 nung [19]. Nhu vay, céc tai liéu
kiém todn da cong bé chua dé cap dén quy trinh kiém
toan mai truong trong linh vuc giao thong van tai. Véi
linh vuc nay tiéu thu nang lugng va phat thai cht dao la
do cac phuong tién vén tai, dac thu khac véi cac nganh
san xudt va khac véi cac quy trinh thudc nhom kiém
toan moi truong da dugc cong bo. Do dé, cin ci vao
déc trung ctia nhom phuong tién va lua chon theo cach
tiép can bottom-up d€ dé xuit quy trinh kiém todn moi
truong doi véi loai phuong tién giao thong cong cong &
nudc ta, trong d6 c6 tham khao cac quy trinh kiém toan
ndng lugng va phat thai da dugc cong bé.

3.2. Dé xudt phuong phdp va ky thudt thic hién
kiém todn moi truong
Phuong tién GTCC duong bo ngay cang dugc phat
trién va m& rong d€ thay thé din cac phuong tién ca
nhén. Hudng t6i muc tiéu giam phat thai KNK va phat
thai rong vé "0" vao nam 2050, nganh giao théng vin
tai dang c6 nhiéu nod luc tlit quy hoach, chinh sich dén
kiém soat nang lugng va phat thai trong thuc tién d6i véi
cac phuong tién giao thong noéi chung va phuong tién
GTCC ndi riéng. Khi d9, viéc thuc hién kiém toan méi
truong doi voi loai phuong tién nay la can thiét. Viéc dé
xudt phuong phap va ky thuat cho cong tac nay gom 3
giai doan theo quy trinh va néi dung cu thé nhu Hinh 1.


https://lawnet.vn/vb/thong-tu-392012ttbgtvt-huong-dan-thuc-hien-quy-chuan-ky-thuat-quoc-gia-2464C.html#dieu_2-1
https://lawnet.vn/vb/thong-tu-392012ttbgtvt-huong-dan-thuc-hien-quy-chuan-ky-thuat-quoc-gia-2464C.html#dieu_2-1
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A Hinh 1. D€ xudt quy trinh kiém todn méi trudng déi vdi
phuong tiéen GTCC [19]

3.2.1. Giai doan 1. Chudn bi kiém todn

- Xdc dinh muc tiéu va két qua mong dgi ciia kiém
todn

Viéc xac dinh muc tiéu va két qué cta cudc kiém
toan nham dat dugc muic cat giam nidng lugng st dung,
giam chi phi, gép phén vao muc tiéu cat giam KNK va
nang cao uy tin ctia doanh nghiép thong qua viéc tuan
tht cac yéu cau phap luat vé BVMT.

- Xdc dinh pham vi kiém todn

Can néu ro pham vi thuc t€ cua cudc kiém toan
bang cach thiét 1ap cac thuat ngi lién quan dén danh
gid muc tiéu thu ndng lugng va phat thai. Pham vi kiém
toan phu thudc vao muc tiéu, chuong trinh, cac nguén
lyc sdn co va nhu cau cta t6 chic. Can ci vao chic
ndng va phuong thtic van tai; muc do can thiét vé su chi
tiét ctia cong tac kiém todn; tiém nang, tim quan trong
cuia viéc mong muoén giam chi phi.

Béng 1. Bang ciu hoi thu thip thong tin phuc vy kiém toan
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- Lya chon doi kiém todn

Doi kiém toan dugc Iya chon dé€ trién khai cac cong
viéc cu thé. S6 lugng thanh vién kiém toan c6 thé thay
d6i tuy theo quy md, phd bién tit 3-5 ngudi, trong do
bau ra mot thanh vién lam nhém truéng dé chi dao
thuc hién cac hoat ddng ctia cudc kiém todn.

- Kiém todn so b

Thuc hién cong tac kiém toan so bd gitp kiém toan
vién hiéu r6 hon vé doanh nghiép quan ly van tai nhu
phuong phap quan ly doanh nghiép; quan ly va st dung
phuong tién; thanh phan, tinh chdt va tiéu chuén cua
nhién liéu; quy dinh va tiéu chudn khi phét thai; quy
trinh 1ai xe va viéc ap dung chuong trinh ldi xe sinh
thai; muic tiéu thu nhién liéu va hiéu qua st dung nang
lugng. Budc nay can cung cdp du thong tin dé€ thuc hién
nhiing thay d6i can thiét trong ké hoach kiém toan.

- Chudn bi cdc bang thu thdp dit liéu

Cong viéc nay la cin chuén bi cac tai liéu va trang
thiét bi cin thiét d€ cudc kiém toan duogc thuin lgi va
dang ké hoach nhu sau:

+ Ban ké hoach kiém todn: Dugc mo ta ré muc tiéu,
quy mo ctia cudc kiém toan; thanh vién ciia nhém kiém
toan; thoi gian biéu cho tiing cong viéc chi tiét.

+ Bang cau hoi nhdm thu thép, diéu tra cac thong
tin co ban vé tinh hinh st dung phuong tién, cac yéu
t6 dau vao, quy trinh van hanh phuong tién, cac yéu t6
dau ra, hoat dong gép phéan giam mtic tiéu hao nhién
liéu va giam phat thai khi.

+ Cac diéu khoan kiém toan: Diéu khoan kiém toan
hay 1a cac quy dinh ma cic co quan cht quan va cha
phuong tién phai tuin tht trong qua trinh st dung
phuong tién. Quy dinh vé kiém sodt phat thai, quy dinh
chét lugng nhién liéu va cac quy dinh khac hién dang ap
dung doi véi hoat ddng giao thong cong cong dudong bo.

Noéi dung ciu héi Cau traloi Cau tra 16i "ban mé" | Cau tra 16i "mé"
"déng"’ "c(’)" hoéc
"khéng"

DPon vi ¢6 thudng xuyén cip nhit van ban phap luit lién X
quan dén hoat dong cta doanh nghiép va phuong tién
khong?
Don vi ¢6 ban hanh dinh muic tiéu thu nhién liéu cho X X
tiing phuong tién khong?
Miic tiéu thu ning lugng ctia phuong tién gia ting trong
nhiing trudng hop nao?
Loai nhién liéu dugc thay thé trong qua trinh st dung?
Tai x€ da ap dung quy trinh 14i xe sinh thdi chua? X
Dinh ky phuong tién dugc sta chiia, bdo dudng? 3 thang

6 thang

Khag,.........

S6 lugng hanh khéch trung binh theo chuyén trén tién? X
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+ Danh muc kiém tra tai liéu: Liét ké céc tai liéu,
s6 sach, nhat ky sé tién hanh kiém tra d6i véi co quan
quan ly phuong tién d€ danh gia viéc chdp hanh cac
quy dinh vé st dung nhién liéu, ndng lugng va phat thai
cta phuong tién do.

- Trang thiét bi: May tinh, may anh, may do dac cac
thong s6 6 nhiém, vian phong phim.

3.2.2. Giai doan 2. Thu thdp va phan tich dit liéu

- Thu thép dit liéu cé sin

Céac di liéu lién quan dén thong tin cta doanh
nghiép, nhién liéu st dung va hoat dong ctia phuong
tién dugc thu thap ti cac ngudn khac nhau nhu Ban
lanh dao, can bd phong, ban, doi ldi xe va ngudi st
dung phuong tién.

Can chuéin bi truéc mot danh sich cau hoi hodc
bang hoi d€ thu thap di liéu. Cac cau hoi thiét ké tap
trung vao nhiing ndi dung dugc dit ra & muc tiéu, vi
du bang cau hai tai nghién ctiu nay dugc thé€ hién tai
Bang 1.

- Tinh todn s6 liéu

Sti dung thiét bi, bo phan c6 san trén phuong tién dé
do dac cac thong tin can thiét lién quan dén muic tiéu
thu nang lugng, s6 km di chuyén va nong do, tai lugng
khi phat thai. C6 thé st dung cac cong thiic toan hoc
dé tinh toan mtic tiéu thu nang lugng va phat thai khi
can thiét.

+ Vé muc tiéu thu ndng lugng dugc udc tinh theo
cong thtic [20]:

D, , TR, KT
E = E — z x.f.y (1)
Y A x, f V]; )
Trong do:
TD, . la miic hoat dong, tic la tong nhu cdu van tai

hanh khach/hang héa (hanh khach.km hodc tan.km);
TR la thi phan van tdi phan chia theo phuong tién
X trong namy (%);
KT, 1a kinh t€ nhién liéu cta loai phuong tién x
theo loai nhién liéu ftrong ndm y (toe/km);

VT, 1a hé s6 tai cho xe x trong ndm y (hanh khach
hoic tan)

x la ki€u xe; fla loai nhién liéu; y la ndm duong lich.

- Phan tich dit liéu

Dt liéu can tap trung phan tich 1a mdc tiéu hao
nhién liéu/nang lugng; chi phi nhién liéu/nang lugng;
cung/cau nhién liéu/ning lugng; su phan phdi, tiéu hao
va thay thé nhién liéu/ nang lugng; cac chinh sach va
dinh hudng chién lugc lién quan dén nang lugng va
phat thai.

- Phan tich héa don, nhat ky tiéu thu ndng lugng

Kiém todn vién cén hiéu ro vé hé théng gia nhién
liéu va tét ca chi philién quan dén nhién liéu, tii d6 tinh
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toan hiéu qua c6 dugc khi stt dung nhién liéu, nang
lugng hiéu qua.

S6 ghi chép nhién liéu st dung cta doanh nghiép
van tai va clia tiing phuong tién. Bang cach phan tich
s6 liéu sti dung nhién liéu hang thang, hang nam va
su thay thé nhién liéu (néu c9) thi kiém toan vién c6
thé danh gia tinh trang tiéu thu nidng lugng ctia doanh
nghiép, thdm chi xu huéng ting hoac giam trong tiéu
thu nhién liéu trong ca qua trinh.

Trong truong hgp can thiét, c6 thé 1ap bang, vé do
thi md&i quan hé tuyén tinh va phan tich mtc tiéu thu
va mua nang lugng trong qua khu dit liéu c6 thé dugc
tao ra khi can thiét.

- Chi s6 hiéu qud sit dung nang luong (HQSDNL)

Chi s6 hiéu qua st dung nang lugng dugc ude tinh
[19] nhu sau:

Mt tiéu thy ndng lugng (toe, MJ )  (2)
s6 lugng hanh khach (hanh khach)

HQSDNL =

Déi chiéu mic tiéu thu nidng cua phuong tién di
chuyén & nhiing thoi di€ém khac nhau hodc véi cac don
vi khac trong cung linh vic nham danh gid dugc tiém
ndng cai thién hiéu qua nang lugng hodc dinh mtuc tiét
kiém nang lugng (TKNL), mtc giam phat thai dat dugc
doi ctia hoat dong giao thong dudng bd phuong tién
cong cong.

- Phan tich hi¢u qud ndang lugng va so sanh déi chiéu

Viéc nghién ctiu hiéu qua st dung nidng lugng trong
doanh nghiép vén tai dugc kiém todn gébm phén tich xu
huéng st dung nang lugng nhiing ndm gan nhat.

Céc thong tin lién quan dén nang luong dugc lay
theo Bang 2.

Bang 2. Thong tin nang lugng cua phuong tién [7]

Ki€u| SO0 | Nhién | Loai | Gia |ML/| Nang

xe |lugng | liéu | nhién | nhién | lit lugng
dasu | liéu liéu (% cua
dung (VND/ tong
(Lit/ lit) (P])
nam

MJ/L = megajoules per litre; P] = petajoules

Trén co s& do, xac dinh tiéu hao ning lugng dé€ so
sanh, d6i véi gia tri cung thoi diém ctia ndm trude hodc
doanh nghiép khac,...

3.2.3. Phat hién va viét bdo cdo

Sau khi di liéu dugc phén tich, cac giai phap tiét
kiém nédng lugng dugc d€ xudt nhu sau:

- Tiém nang TKNL va gidm phdt thdi

Miic tiéu thu ndng lugng ctia phuong tién dugc xac
dinh phu thu¢c vao moét s6 yéu t6. Nhom kiém toan



A Hinh 2. Cdc yéu t8 dnh hudng dén t0ng miic tiéu thu ndng
lugng ciia phuong tién [7]

nén tip trung vao so do hé thong giao thong vé viéc
xem xét cac yéu t6 anh hudng dudi day d€ phan tich va
tim ra cac co hoi TKNL va giam phat thai.

- Dé xudt cdc gidi phdp TKNL va gidm phdt thdi

Cac giai phap tiét kiém nang lugng dugc tap trung
vao kinh t€ va ky thuat gém:

+ Cac giai phap c6 thé 4p dung ngay ma khong cin
ton kém chi phi nhu ap dung phuong phap lai xe sinh
thdi; di chuyén theo tuyén da dugc thiét 14p hodc ap
dung cac bién phap don gian nhu tit may lanh, tit may
khi duing, d6 lau...

+ Cac giai phap c6 chi phi thdp: Thuc hién bao dudng
phuong tién theo dinh ky; thay thé kip thoi bo phan do
nhién liéu, do s6 km di chuyén, b dam trén xe; thay
thé nhién liéu st dung; trang bi GPS hanh trinh.

+ Céc giai phap co chi phi cao: Chuyén do6i nhién
liéu sti dung va thay thé phuong tién c6 tudi tho cao.

- Phan tich chi phi

Viéc phan tich chi phi tap trung vao chi phi dau
tu, chi phi vin hanh, bao tri va chi phi khac. Ngoai ra,
can tinh toan thoi gian hoan vén (T), gia tri hién tai
rong (NPV - Net Present Value), Ty s6 thu hoi von noi
tai hay hé s6 hoan von ndi tai (IRR = Internal Rate of
Return) va Ty s6 1gi ich-chi phi (BCR = Benefits Cost
Ratio) d€ lua chon dugc giai phap hiéu qua nhat.

- Viét bdo cdo: Bao cdo dugc thuc hién trong qua
trinh kiém toan va dugc hoan thién ngay sau khi két
thic qua trinh kiém todn néu c¢é mau san hodc dugc
thiét ké cho phu hgp véi tinh hinh thuc té.
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3.3. Piéu kién d€ ap dung phuong phap va quy
trinh kiém toan d6i v6i hoat dong van tai cong cong
tai Viét Nam

- Chinh sdch: Khi trién khai cong viéc kiém toan,
nhém kiém todn cin cap nhét cic chinh sich lién
quan truc tiép va gian ti€p dén cong tac kiém toan moi
truong doi véi cac phuong tién giao thong cong cong
duong bo. Hién nay, Viét Nam da c6 moét hé thong
cac van ban phdap luat lién quan, dién hinh nhu TCVN
ISO 14010/1997, TCVNISO 14011/1997 va TCVNISO
ISO 14012/1997 quy dinh huéng dan vé kiém toan moi
truong; Luat BVMT nam 2020 dé cap dén cong tac
kiém toan moi trudng va cdc vin ban lién quan khac.
Tuy nhién, cac vdn ban nay chua dé cap chi tiét vé quy
cach thuc hién kiém toan moi trudng déi véi cac linh
vuc hoat dong & nudc ta, trong dé cé linh vuc giao
thong vén tai. Vi vay, nghién ctu lam co s& d€ hoan
thién cdc van ban phap luit nhu bai bao nay la cé y
nghia thuc tién.

- Nguon lyc

Nguon luc tryc ti€p thuc hién bao gom nhén lyc va
ky thuét. Hai ngudn lyc nay can thuc hién t6t d€ dam
bao chit lugng kiém toan.

+ V& nhén luc: Xac dinh va tdp hgp mot doi ngi
nhan sy véi nhiéu kién thiic va chuyén mon trong noi
bd doanh nghiép d€ thuc hién viéc kiém toan. Muc dich
ctia nguon lyc nay la thuc hién kiém toan ndi bo va ho
tr¢g nhom kiém toan bén ngoai cung cép va trao d6i
thong tin lién quan dén cdng tac kiém todn nay.

+ Vé ky thuat: Gom phuong phap va nhiing thiét bi
can thiét d€ thu thap s6 liéu. Thyc hién kiém toan déi
v6i cac phuong tién sé tién hanh theo déi cac thong s6
truc tiép trén loai phuong tién do6. Ngoai ra, can kiém
tra nong do va tai lugng khi thai can st dung cac thiét
bi do dac va thiét bi quan tric moéi trudng. Ky thuét
do dac can chinh xdc va phuong phap thu thap s6 liéu
can dugc xac dinh ding. Nguon luc ky thuat nay can
huy dong tii 3 co quan chuyén trach gobm co quan quan
ly nha nuéc, doanh nghiép va don vi tu van thuc hién
kiém toan. Truong hgp cin thiét c6 thé thué thiét bi
do dac & cic t6 chuic chuyén nghiép. Khi cong tac kiém
todn moi trudng chua dua vao quy dinh bat budc, trach
nhiém vé€ ngudn lyc ky thuat phu thudc nhiéu vao cong
tac quan ly, diéu hanh va t8 chtic cia co quan quan ly
nha nudc. Nguogc lai, doanh nghiép kinh doanh dich vu
sé dong vai tro cht dao khi nhiém vu kiém toan moi
truong nay dugc dua vao quy dinh bat budc.

- Nguén von: D€ khuyén khich cac doanh nghiép
van tai thuc hién cong tac kiém toan moi truong, can
6 ca ché ho trg ngudn von nham thic ddy nhanh cong
tac nay.

Dé phuong phap va ky thuat kiém toan moi truong
dugc trién khai c6 hiéu qua d6i véi cac hoat dong giao
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thong vén tai Viét Nam, cin ap dung dong bo cac diéu
kién vé€ chinh sach, ngudn luc va nguoén von. Mot s6
ndi dung khéac cling can quan tam nhu sy két noi ba
bén gitia cd quan quan ly nha nudc, don vi san xuét va
doanh nghiép kinh doanh dich vu van tai; quan ly hiéu
qua hoat ddng vén tai. Ngoai ra, cong tac kiém todn
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XAY DUNG CHUONG TRINH HE CHUYEN GIAHO TRQ
LUA CHON VA XAC DINH KY THUAT HIEN CO TOT NHAT
CHO NHA MAY CHE BIEN GO TAI TINH BINH DUONG

PO THI THU HUYEN, TRAN VAN THANH
Vién Moi truong va Tai nguyén,
Dai hoc Qudc gia Thanh phé H6 Chi Minh

Tom tat:

Nghién ctiu nay da phat trién mot hé chuyén gia ho
trg ra quyét dinh trong viéc lya chon cac giai phap toi
uu hda viéc st dung ndng lugng, gidm phat thai trong
cac qua trinh nhiét ctia nganh ché bién go tai Viét Nam.
Hé chuyén gia nay bao gobm mot bo co sé di liéu vé
ky thuét san c6 tét nhit (BAT) va dinh mdc tiéu thu
nguyén vat liéu, nang lugng va phat thai lién quan dugc
xay dung ti nhiéu ngudn di liéu khac nhau phu hop
v6i thuc té san xudt tai dia phuong. Thuét todn ho trg ra
quyét dinh dugc phat trién trén co s& két hop phuong
phap lap trinh muc tiéu tuyén tinh (LGP) va phuong
phap phan tich tién trinh thi bac (AHP). Chuong trinh
hé chuyén gia dugc lap trinh trén nén phan mém Lingo
két hgp véi Microsoft Excel, gom module co s& dii liéu
va module ho trg giai thuat toan AHP-LGP va ap dung
thtt nghiém thanh cong vao mot truong hgp cu thé cta
mot nha mdy ché bién g6 tai tinh Binh Duong. Dua
trén dit liéu dau vao gom thong tin hién trang hoat
dong, tiéu thu nguyén vat liéu, ndng lugng va cac giai
phdp giam thiéu tiéu thu ning lugng, gidm phat thai
hién dang ap dung tai nha may, chuong trinh da dé xuat
mot s6 giai phap t6i uu hoa hé thong va lya chon giai
phdp tang cudng bao 6n hé théng dan hoi, nudc ngung,
bé mat cé nhiét do cao la giai phap uu tién nhat. Két
qua danh gia hoan toan pht hgp véi thuc té caa co s6
va ¢ y nghia tét trong viéc cung cip thong tin, dinh
huéng cai tién cho co s& theo hudng tiét kiém ning
lugng, tai nguyén va kinh té€ tuan hoan.

Tu khoa: Hé chuyén gia, kj thudt hién co tot nhdt,
ché bién go.

Nhan bai: 30/12/2022; Stia chiia: 14/2/2023;

Duyét ddng: 1/3/2023.

1. Gidi thiéu

Ky thuat hién co6 tot nhat la giai phap ky thuat tot
nhat dugc lua chon bao ddm phu hgp véi thuc té, hiéu
qua trong phong ngtia, kiém sodt 6 nhiém, giam thiéu
tac dong xdau dén modi trudng (1). Luat BVMT yéu
cau cac cht du an dau tu, co s& thudc loai hinh san

Developing expert program for
best available techniques for wood
processing industry in Binh Duong

Abstract:

Thisstudydeveloped anexpertsystemtoaid decision-
making in selecting optimal solutions and techniques
for improving energy efficiency and reducing emissions
in the wood processing industry in Vietnam. The
expert system incorporates a database of Best Available
Techniques (BAT) and associated consumption and
emission levels, sourced from various references to
align with local production conditions. The decision
support algorithm combines Linear Goal Programming
(LGP) and Analytic Hierarchy Process (AHP) methods.
The expert system software is implemented in Lingo
language, integrated with Microsoft Excel, comprising
a database module and an AHP-LGP algorithm support
module. The system was applied to a wood processing
plant in Binh Duong province, Vietnam. Based on input
data regarding the plant's current operations, material
and energy consumption, and implemented emission
reduction solutions, the expert system proposed
optimal solutions and recommended prioritizing the
enhancement of insulation for steam, condensate, and
high-temperature surfaces. The evaluation results align
with the actual situation and provide valuable insights
and guidance for energy and resource conservation, as
well as promoting a circular economy.

Keywords: Expert system, Best Available Techniques,
wood processing.

JEL Classifications: O13, Q55, 044, Q59.

xudt, kinh doanh, dich vu c6 nguy co gay 6 nhiém moéi
trudng cé trach nhiém nghién ctiu, ap dung ky thuat
hién c6 t6t nhat theo 16 trinh do Chinh pht quy dinh;
cung cap thong tin theo yéu ciu dé phuc vu xay dung
hudng dan ky thuat 4p dung ky thuat hién co to6t nhét
(BAT). Lo trinh ap dung BAT dugc quy dinh tai Nghi
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dinh s6 08/2022/ND-CP, bat dau ti ngay 1/1/2027 déi
vdi cdc cht du dn dau tu thudc loai hinh san xuét, kinh
doanh, dich vu c6 nguy co gay 6 nhiém moi trudng va
tu ngay 1/1/2028 doi véi chu co sé. Cac quy dinh nay
dugc ky vong sé thic ddy cac chu du én, co s& san xudt
cai tién ky thuat, t6i uu héa cong nghé, giam thiéu phat
thai... d€ dua cong nghé san xudt ctia Viét Nam tiém
can véi thé gidi, huéng dén muc tiéu phat thai rong
bang 0 Viét Nam da cam két tai COP 26. Tuy vay, viéc
nghién ctu va ap dung BAT tai Viét Nam van con rat
méi mé. Viét Nam dang trong giai doan thi diém ap
dung BAT cuia cac nudc phat trién, nhan thic va hiéu
biét vé BAT chua nhiéu. Hién van con thiéu trong cac
quy dinh huéng dan nhu: (i) Trinh tu tha tuc thu thap
thong tin, danh gia ky thuat, lua chon BAT va xay dung
H6 so tham chiéu BAT; (ii) thaoi gian dinh ky cap nhat
danh muc BAT va BAT-AEL; (iii) chinh sich hé trg
doanh nghiép thuc hién BAT, phan biét véi cac doanh
nghiép khong thuc hién va cac ho trg khac... (2). Do
vay cac nghién ctu vé BAT trong diéu kién Viét Nam
hién nay la rat can thiét.

Hé chuyén gia (Expert System) la m¢t chuong trinh
may tinh mo6 phong kha nang ra quyét dinh ctia mot
chuyén gia, nham giai quyét cac vin dé phuc tap bang
cach suy luan tri thic (3). Pay la mot trong nhiing linh
vuc ting dung phé bién nhit cua tri tué nhén tao, va
dugc st dung trong nhiéu linh vuc nhu khoa hoc, ky
thuat, kinh doanh, y t€, du bao thoi tiét (4). Trong cong
nghiép, hé chuyén gia dugc ting dung rdng rai dé giai
quyét cac van dé ky thuat phtic tap va cai thién hiéu
qua san xudt ti san xudt dén quan ly chat lugng, bao
tri, stia chifa, t6i uu hoa quy trinh va giam sat an toan
lao dong. Hé chuyén gia cing dugc stt dung dé€ ho trg
trong quan ly chat lugng va kiém soat chat lugng san
phdm. Tuy nhién, chua c6 nghién ctiu nao ting dung hé
chuyén gia trong lua chon cdc gidi phap BAT da dugc
thuc hién trude day.

Trong bai viét nay, bén canh viéc xem xét van dung
BAT phu hgp v6i diéu kién thuc tién ctia Viét Nam
trong nganh ché bién g6, nghién ctiu con xay dung mot
chuong trinh hé chuyén gia ho trg ra quyét dinh lya
chon giai phap BAT phu hgp v6i mot d6i tugng cu thé.

2. Phuong phap nghién ctu

2.1. Phuong phadp xdy dung co sé dit liéu

Co sd dii liéu cta hé chuyén gia dugc xay dung gom
thong tin vé BAT va cdc muc phat thai lién quan dugc
thu thap tu nhiéu nguon thong tin khac nhau, trong
dé6 chu yéu la Tai liéu tham khéo ky thuat t6t nhat hién
c6 (BREF) (5-7) va cac nghién ctiu khac (8). Do cac
huéng dan trong céc tai liéu BREF mang tinh téng quat
va phéan 16n dya vao thuc tién san xuat tai chau Au,
nhom nghién ctiu ciing da thu thap thong tin ti cac
co quan chtic nang va khao sat so b tai cac co s6 san
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xudt dé€ xay dung nén co sd dii liéu phu hgp véi thuc
trang san xudt clia dia phuong. Qua d6 cac qua trinh
san xudt chl yéu, cac tac dong mai trudng va mtic tiéu
thu nguyén nhién vat liéu, phat thai ctia nganh ché bién
g0 dugc xac lap phu hgp véi thuc tién va doi chiéu véi
cac cong nghé, qua trinh san xudt theo huéng dan cua
IPCC dé€ xay dung co s& dii liéu hoan chinh.

2.2. Phuong phdp xdy dung cdc quy ludt cho hé
chuyén gia
Hé chuyén gia dugc xay dung trén co s6 két hop hai
phuong phap: Lap trinh muyc tiéu tuyén tinh (LGP) va
phan tich tién trinh thd bac (AHP) d€ danh gia va xép
hang cac giai phap thay thé va ho trg cho qua trinh ra
quyét dinh. Quy luét cu thé ctia hé chuyén gia da dugc
trinh bay chi ti€t mot s6 cong bo trude day ctia nhém
tac gia (9,10).

2.3. Phuong phdp xdy dung chuong trinh cho hé
chuyén gia
Dbé x4y dung chuong trinh cho hé chuyén gia, cac
nhiém vu thuc hién gom cé: i) Thiét ké khung cong
cu gom giao dién va ndi dung cua tting bang tinh: Cac
bang tinh dugc x4y dung theo tling budc ctia quy trinh
danh gid; ii) Xay dung ndi dung cu thé cta tliing bang
tinh: N¢i dung cu thé cta tling bang tinh phai thé hién
dugc day du cac s6 liéu dau vao, hodc s6 liéu cin thé
hién d4u ra; iii) xy dung thuat toan: Dya vao cac quy
ludt ctia hé chuyén gia th€ hién bang cdc phuong trinh
toan hoc hodc cic quy tic, nhom thuc hién st dung
ngdn ngii Lingo d€ lap trinh xt 1y cac s6 liéu va lién
két gitia cac module xti 1y s6 liéu véi cac bang tinh cta
chuong trinh. Cac nhiém vu nay dugc thuc hién trén
nén ctia phan mém Lingo két hgp véi Microsoft Excel,
dong thoi dua vao cac quy ludt cta hé chuyén gia dé
thiét ké cac module, xay dung cac phép tinh cling nhu
khai bao cac bién, truy xuat két qua...

3. Quy trinh ap dung hé chuyén gia cho co sé ché
bién go tai tinh Binh Duong

Chuong trinh hé chuyén gia sau khi dugc xay dung
dugc 4p dung cho mot doi tugng cu thé theo trinh tu
nhu sau: i) Budc 1: Khao sat thu thap thong tin: Dya
vao yéu cau thong tin dau vao cta chuong trinh, nhém
nghién ctiu thiét ké thanh cac bang hoéi, nhu thong tin
chung ctia Doanh nghiép, hién trang st dung nguyén
vat liéu, nang lugng va hién trang ap dung cac giai
phap; ii) Budc 2: Nhap, xti ly s6 liéu: S6 liéu sau khi thu
thap sé dugc xti ly, dua vao chuong trinh & Bang tinh —
Nhép di liéu; iii) Budc 3: Chuyén sang bang tinh danh
gid hién trang cac phat thai chat thai va nang lugng
thong qua thao tac trén module xtt Iy bang Lingo tuong
ung; iv) Budc 4: Nhép dii liéu danh gia trong s6 cac tiéu
chi, phuong an... va chon lua céac giai phap thong qua
cac module xti ly s6 liéu tuong ting trong h¢ chuyén gia.



4. Két qua nghién ciiu

Hé thoéng chuyén gia dé xuit gobm c6 hai module:
Module co s¢ di liéu va module hé trg giai mé hinh
AHP-LGP. Trong d6é module co s& dii liéu gom c6 10
bang tinh chinh chia lam 4 nhém ndi dung: i) Giéi
thiéu so bd vé hé chuyén gia va huéng dan stii dung
(bang tinh 1-2); ii) cac bang tinh nhép di liéu gom
bang tinh nhép di liéu mang tinh tong quat va bang
tinh cho nganh cong nghiép ché bién gb (bang tinh
3-6); iii) bang tinh danh gia tiém nang va goi y cac giai
phap cai tién (cac bang tinh 7-8); iv) cac bang tinh phan
tich va lya chon cac giai phap/phuong an cong nghé
phuc vu cai tién (bang tinh 9, 10).

Module hé tr¢ gidai m6 hinh AHP-LGP dé€ lya
chon cac phuong an cai tién dugc xay dung trén nén
Microsoft Excel - Lingo giup giai quyét bai toan xac
dinh vecto trong s6 mo cuc bo, vecto trong s6 mo
toan cuc.

File lingo chtia thuat toan dé giai xac dinh cac vec to
trong s6 mo cuc bd ciing nhu toan cuc minh hoa nhu
Hinh 5, Hinh 6 va dugc link vao file Excel tuong ting

TRAO POI - THAO LUAN

v6i tling budc. Thuat todn xay dung dugc kiém chiing
bang cach st dung s6 liéu cta nghién citu cua cac tac
gid Wang va Chin (11). Két qua kiém chiing cho thiy
thuat toan dugc xay dung la phu hgp, va dugc nhém
tac gia dung dé tinh toan thong s6 trong mo hinh AHP-
LGP. Phan mém nay da dugc dang ky quyén tac gia va
da dugc chip thuan bsi Cuc S& hiiu tri tué theo Quyét
dinh s6 9052/2022/QTG ngay 9/11/2022 (12).

Chuong trinh hé chuyén gia trén dugc ap dung dé
danh gid so bo va tim kiém giai phap BAT cho mét nha
may ché bién gb van ép cong sudt 1.000 m*/ndm tai tinh
Binh Duong. Thong tin dugc thu thap ti cac tai liéu do
nha may cung cip va tii qud trinh khao sat thyc té€ cho
thdy quy trinh san xuit cia nha mdy tuong doéi don
gian, cong nghé san xudt khd ct, tiéu thu ning lugng
va nguy cd 6 nhiém tuong d6i cao. Nguyén liéu chinh
la van lang (tu gb cao su, lugng tiéu thu khoang 1.200
m?/nam) va nhién liéu chinh 14 cti cho 16 hoi (250 tdn/
ndm), phat thai cht yéu la khi thai ti cac cong doan
cua, cat, cha nhdm, ép van, dét cui cho 16 hoi. Cac di
liéu thu thép dugc dugc dua vao chuong trinh d€ giap
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A Hinh 4. Giao dién man hinh bdng tinh ddnh gid tiém ndng
va goi y cdi tién

A Hinh 5. File Lingo chiia thudt todn gidi mo hinh LGP ciia
hé chuyén gia

A Hinh 6. Két qud gidi bang thudt todn bing Lingo
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Bang 1. Két qua danh gia so by cua chuong trinh vé tdn
thét va phat thai caa nha may

Thong sd Pon vi Gia tri
KNK KgCO?*/nim 417.929
Ning lugng dién (gia st kWh/ndm | 1.014.826
chuyén héa 100% thanh
nhiét)
Chit thai ran kg/ndm 160.000
Nudc thai m’/ndm 1.440
Chat thai nguy hai kg/nam 53
T6n that nhiét do bé mat KJ/nam 369.458.496
nhiét do cao
T6n thit ro ri bdy hoi, duong | KJ/nim -
ong
Tén thit do khong tai st KJ/nam -
dung nuéc ngung
T6n that do buic xa nhiét ti KJ/nam 196.810.908
bé mat c¢6 nhiét d6 cao
T6n thit do hoi ngon KJ/nam 515.669

xac dinh dugc hién trang phat thai, tdc dong va tiéu thu
tai nguyén, ton that nang lugng tai Nha may. Két qua
danh gia cho thdy dua trén d liéu hién trang, nha may
hau nhu khong c6 t6n that do ro ri, chi c6 tén that do
hoi ngon va bé mat c6 nhiét do cao, va phat thai khi nha
kinh (KNK) theo tinh todn la 415 tdn CO, /nam Céc
ket qua can bang vat chat, danh gid hién trang va phat
thai clia nha may dugc trinh bay trong Bang 1.

Cac thong tin nay dugc khai bao tai bang nhap dit
liéu dau vao cta chuong trinh cung véi hién trang ap
dung céc gidi phdp ngan ngiia, gidm thiéu 6 nhiém tai
Nha mdy. Cac n¢i dung nay sau d6 dugc chuong trinh
phan tich, xti ly bao cao két qua danh gia. Vi du vé van
dé dong co dién, nha may dang st dung dong co tiéu
chuin ma chua dp dung giai phap BAT. Tuy nhién vé
van hanh thi mtc do6 tai cia Nha may kha tét, ti 50%

tai trg 1én. Doi voi hé thong 10 hoi, nha may chi ap dung
giai phap thu hoi nhiét, nhung bao on chua t6t. Cac giai
phap khac chuyén cho linh vuc gob ciing dugc phan tich
va xac dinh tu co s& dii liéu BAT ctia nganh go.

Tu cac két qua phéan tich nay, chuong trinh hé
chuyén gia da phan tich va dé xudt mot loat cac giai
phap BAT ma nha mdy c6 thé xem xét thuc hién nhu
trinh bay tai Hinh 8. Trong do, 4 giai phap co6 tiém
nédng cao nhat dugc lya chon d€ phan tich cu thé gom:

Bang 2. Cac giai phdp can thuc hién dé€ cai tién

Ky Tén giai phap Lgiich
hiéu
GP1 | Béo 6n hé thong dan hoi, | Tiét kiém nhiét, giam

nudéc ngung, bé mat c6
nhiét d6 cao

phat thai KNK

GP2 | Hé thong kiém sodt oxy

du 10 hoi

Tiét kiém nang lugng
thai qua khi thai

GP3 Sén xuét dugc bio etha-
nol, thu héi CH, cho 1o

hoi, giam phat thai KNK

Xt ly mun cua theo cong
nghé Lén men san xudt
ethanol, thu hoi CH,

GP4 Sén xuét dugc dau sinh
hoc cho 10 hai, than sinh

hoc cho néng nghiép

Xt ly gb vun theo cong
nghé nhiét phan chim
thu héi d4u sinh hoc,
than sinh hoc

Dé hd trg lua chon cic giai phdp uu tién, chuong
trinh phan tich dua trén quy luat cta phuong phap
AHP nhu da trinh bay trong cac nghién ctu truéc do
(9,10). Dya trén cac trong s6 ctia cac tiéu chi danh gia,
tht ty uu tién clia cac giai phap néu trén dugc xac dinh

bdi chuong trinh hé chuyén gia nhu sau:
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A Hinh 7. Két qud ddnh gid hién trang dp dung gidi phdp
ngan nguia, gidm thiéu 6 nhiém tai Nha mdy

86 | Chuyén dé 1, ndm 2023

-
Sy e i e i Bl T e

Sy s e i g

A Hinh 9. Cdc két qud ddnh gid cdc gidi phdp cdi tién

A Hinh 8. Két qud ddnh gid so b tiém ndng cdi tién ctia Nha mdy



Két qua phan tich tiém ndng 4p dung BATs doi
v6i nha may nghién ctiu dién hinh cho thay giai phap
1 (GP1) la cac giai phap uu tién nhat, tiép dén la giai
phap 2 (GP2). Nguyén nhan la do giai phép 1 va 2 néu
bao 6n va kiém soat tot sé tiét kiém dugc nhiét nang
dong thoi chi phi dau tu thdp hon giai phap 3 va 4. Két
qua danh gia nay hoan toan phu hgp véi thuc té€ cua co
sG va co6 y nghia tot trong viéc cung cap thong tin, dinh
hudng cai tién cho co s& theo hudng tiét kiém ning
lugng, tai nguyén va kinh té tuan hoan.

5. Két luan, kién nghi

Nghién ctiu da xay dung dugc mot hé chuyén gia hd
trg Iua chon cac ky thuét hién c6 tét nhat cho nganh gia
cong kim loai/ché bién gb phu hgp véi diéu kién Viét
Nam. Bén canh viéc xay dung co s& dii liéu vé cac ky
thuat hién c6 t6t nhat trén co s6 huéng dan caa IPPC
két hgp voi thuc té khao sat cac co s& san xuat tai Viét
Nam, phuong phép suy luin ctia hé chuyén gia dya
trén su két hop gitia phuong phéap 1ap trinh muc tiéu
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¢) Moi truong

HIEN TRANG VA NGUYEN NHAN ANH HUONG
DEN CHAT LUGNG NUGC HO BUNG BINH THIEN,

TINH AN GIANG

TRAN NGOQC CHAU", NGUYEN THI THUY VAN'?
NGUYEN THANH HUNG', NGUYEN THI BE PHUC',
PAO THI VIET HUONG®

' Khoa Ky thudt - Cong nghé - Moéi trudng, Trudng Dai hoc An
Giang, Dai hoc Qudc gia TPHCM

2 Phong Tai nguyén va Moi trudng huyén An Phi, tinh An Giang
3 Trudng Pai hoc Bdch Khoa, Dai hoc Qudc gia TRHO Chi Minh

Tom tat:

Khu bao ton dat ngip nudc Bung Binh Thién, mot
hé sinh thai nudc ngot tu nhién tai huyén An Phu la mot
trong nhiing h6 16n nhat tai tinh An Giang, déng vai tro
rat quan trong trong viéc cung cap nudc cho sinh hoat,
san xudt nong nghiép va du lich cta dia phuong. Tuy
nhién, chit lugng nudc ctia h6é dang bi anh hudng bai
nhiéu yéu t6 khac nhau tu cac hoat dong xung quanh
h6 nhu: sut gidam muc nudc ho vao mua kho, mua la
két hgp mua dam nudc Bung ciing bi anh hudng, hoat
dong du lich trén thuyén thai truc ti€p vao long ho,
nudc théi tii khu dan cui Cua Ong Cai, luc binh pht bé
mdt Bing qua nhiéu, rac thai ti bén ngoai song Binh
Di chdy vao, nuéc la rat nudce thai tit cong Sa To thai
ra, muong Bung Nho xa thai vao. Theo diéu tra va khao
sat tii nam 2018 dén ndm 2022, chat lugng nudc cua ho
Bung Binh Thién dang bi suy giam dugc dic trung boi
cac thong s6 tng chat ran lo ling (TSS), oxy hoa tan
(DO), nhu cau oxy sinh héa (BOD,), téng coliform chi
dat cot B1 so v6i QCVN 08:2015/BTNMT, chat lugng
nudc khong dat cho nhu cau stt dung sinh hoat.

Tu khoa: Biung Binh Thién, chdt lugng nudc ho,
QCVN 08:2023/BTNMT.

Nhdan bai: 11/4/2022; Stia chiia: 18/4/2023;

Duyét ddang: 27/4/2023.

1. Pat vin dé

Bung Binh Thién (BBT) la mdt hé nudc ngot tu
nhién c6 dién tich khoang 800 ha vao mua li va dong
vai trd quan trong trong viéc diéu tiét nudc va cung
cdp nudc cho ca vung trong van dé sinh hoat hang
ngay. Tuy nhién, BBT dugc xép vao danh muc 6 nhiém
ngudn nudc va can ddy nhanh tién do xt ly vao nam
2022. Chat lugng nuéc ho BBT bj suy giam da gay ra
tac dong tiéu cuc dén doi sdng va kinh té€ cua nguoi
dan dia phuong. Cac h¢ nuoi ca va st dung nudc truc
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Determining water quality affecting
factors in Bung Binh Thien, An Giang
Province

Abstract:

Bung Binh Thien Wetland Reserve, a natural
freshwater ecosystem located in An Phu district, is one
of the largest lakes in An Giang province. It plays a vital
role in providing water for local livelihoods, agricultural
activities, and tourism. However, the water quality of
the lake is being adversely affected by various factors
associated with activities in its vicinity. These factors
include decreasing lake levels during the dry season,
flooding combined with rainfall during the wet season,
direct boating activities on the lake, sewage from
the residential area of Cua Ong Cai, water hyacinth
covering the lake's surface, waste from Binh Di River
flowing into the lake, and the discharge of floodwater
combined with wastewater from the Sa To sewer and
small Bung ditch. Based on the investigation and
survey conducted from 2018 to 2022, the water quality
of Bung Binh Thien Lake is deteriorating. Parameters
such as total suspended solids (TSS), dissolved oxygen
(DO), biochemical oxygen demand (BOD,), and total
coliforms have reached the B1 column in comparison to
the standards specified in QCVN 08:2015/BTNMT (the
national technical regulation on surface water quality).
This regulation defines the water quality required for
irrigated agriculture or other purposes that necessitate
similar water quality.

Keywords: Bung Binh Thien, lake water quality,
QCVN 08:2023/BTNMT.

JEL Classifications: Q51, Q52, Q53,

tiép cho muc dich sinh hoat dang gdp nhiéu khé khan
do nudc trong hoé khong dam bao chit lugng va co
nguy co bi anh hudng vé stic khoe. Chat lugng nudc
BBT ciling anh huéng dén cac hoat dong kinh t€ khac
trong vuing, dién hinh la hoat déng du lich tai BBT gap
nhiéu khé khan va anh hudng dén thu nhap cua nguoi
dan dia phuong. Vi vay, can c6 su hgp tic cta cac co
quan chtic nang, cac co s6 san xuit va cong dong dia
phuong d€ cung nhau bao vé mdi truong, giam thiéu
su 6 nhiém va ting cudng viéc quan ly, gidm sat va xu
ly chat thai dung quy dinh.



Theo Ngoé Ngoc Minh Anh va Nguyén Thi Mong
Nghi, chat lugng nuéc 6 BBT vao mua kho 2019 dugc
danh gia ¢ muc 6 nhiém nhe, nudc Bing cén xu ly
loai bo chét hiiu co va vi sinh néu st dung cho muc
dich sinh hoat, dac biét 1a cac chi tiéu BOD, COD,
TSS, Coliforms. Gia tri TSS dao dong trong khoang
tu 44,0 dén 53,3 mg/L vao mua kho, dat gia tri trung
binh 48,6+0,7 mg/L vugt tli 2,2 - 2,7 1an khi so sanh véi
QCVN 08:2015/BTNMT vé chat lugng nudc mat, vugt
qua muc cho phép ctia c6t A1. Ham lugng TSS tidng cao
nguyén nhan cht yéu la ti phiéu sinh thuc vat, do nuéc
trong BBT it c6 su xdo trdn tii nén ddy va su tac dong
cua cac dong chay tu nhién [1]. Nhu vay, su cam nh4n
vé chét lugng nudc tai BBT ctia nhiing nguoi dan tham
gia phong van gan ding véi két qua phan tich cic chi
tiéu ngudn nudc dugc nghién ciu.

Ngoai ra, theo Bao cdo két qua quan trac tinh An
Giang ndm 2021 [2] tai 3 vi tri quan trdc khu vuc BBT,
ham lugng TSS it bién dong qua cic dgt quan trac va
déu vugt ngudng gidi han cho phép tii 1,70 - 2,80 lan
theo QCVN 08:2015/BTNMT, cot Al (20 mg/1); ham
lugng COD c6 xu hudng cai thién vao thang 9, tuy
nhién van vugt quy chudn ti 1,50 - 2,50 1an QCVN
08:2015/BTNMT, cot Al (10 mg/l), 6 nhiém cao nhét
tai cudi BBT vao thdng 6; ham lugng BOD, trung binh
it bién dong qua cac nam, vugt quy chuén ti 2,25 - 3,50
lan; ngoai trii vi tri cudi Bung Coliform trung binh nam
2021 dat quy chudn, con lai vugt quy chuén ti 1,74 -
4,31 lan so v6i QCVN 08-MT:2015/BTNMT, cot Al
(2.500 MPN/100 ml).

Chat lugng nudc cé thé anh hudng dén nhiing ho
dan truc tiép sti dung nudc Bling va gay nhiéu mdi nguy
hai dén moi trudng sinh trudng ctia cac loai thiy sinh
vat tai day. Do do, viéc danh gia lai chéat lugng nudc
tai BBT theo chudi thai gian dai tif ndm 2018 dén nam
2022 va diéu tra khao sat h dan dang sinh song trong
khu vuc BBT dé€ tim ra nguyén nhén tdc dong xdu dén
chat lugng nudc ho la can thiét giup cac co quan chitic
nédng c6 bién phap khic phuc 6 nhiém kip thai.

2. Doi tugng va phuong phap nghién ctiu

BBT thudc dia phan 03 xa Khanh Binh, Nhon Hoi
va Quoc Thai, huyén An Phu, tinh An Giang, 1a mot

A Hinh 1. Bdn d6 khu vuc nghién ciiu ho Bing Binh Thién

TRAO POI - THAO LUAN ‘_

trong nhiing h6 nudc ngot 16n nhat mién Tay Nam b,
thong véi song Binh Di & mot con rach nhd, nhung
khong thong véi song Hau dugc thé hién trong Hinh 1.

Nghién ctiu da thuc hién tham van y kién cong dong
dan cu song xung quanh BBT thong qua cac bang hoi
da dugc x4y dung can cti trén tinh hinh thuc té tai 03 xa
Khanh Binh, Nhon Héi, Qudc Thai d€ nhin dinh cac
ngudn 6 nhiém chit lugng nudc va nguyén nhan lam
chét lugng nudc suy giam.

Béang hoi dugc thiét ké nhdm tim hiéu vé dién bién
lich sti chét lugng nudc qua cac giai doan 5-10 nam gan
day, danh gida cdm quan cta nguci dan vé sy thay déi
chét lugng nudc hién tai va cac nguyén nhéan gay thay
doi chét lugng nudce tai Bung, thoi diém va ddu hiéu
nhan biét sy thay ddi nay, bién phap ma ngusi dan da
thuc hién trong viéc bao vé ngudn nudc.

3. Két qua nghién ctu

3.1. Tong quan hién trang chdt lugng nuéc khu
viic BBT giai doan 2018 - 2022
a. Nhiét do va pH
Nhiét do trung binh tai BBT giai doan 2018 - 2022
cho thdy, nhiét do nudc it bién dong ca vé khong gian
va thoi gian. Nhiét d¢ trung binh giao dong tii 27,7 -
30,6°C, diéu nay phu hgp véi nén nhiét trung binh theo
Nién giam thong ké ctia huyén An Phu (nhiét d¢ trung
binh hang ndm khodang 28,0 - 30,1°C). Theo nghién ctiu
cta Bang Van Ty va cs (2018) nhiét do thich hgp cho
cac loai thay sinh vat sinh trudng va phat trién tét tu
25 - 32°C.

MK il L L HJ ¥

A Hinh 2. Nhiét do trung binh (°C) tai BBT giai doan 2018
- 2022

Theo quy chuin chit lugng nudc mat QCVN
08:2015/BTNMT [3] thi pH c6 gid tri nam trong gidi
han 6,0-8,5 (mtc A) la chat lugng nudc t6t thich hgp
cho muc dich cap nudc sinh hoat, gia tri pH trung binh
ndm trong nudc mat tai BBT giai doan 2018 - 2022 dao
dong tli 7,03 - 7,33 (Hinh 3). Nhan thdy gia tri pH tai
khu vuc nghién ctiu BBT 6n dinh it bién dong c6 thé
do nhan ngudén nudc mat ti séng Binh Di chay vao
va BBT ¢6 nudc quanh nam nén khong xuat hién tinh
trang nhiém pheén, pH ti 7,0 - 8,3 1a phu hgp cho su
sinh trudng va phat trién cta thuy sinh vat.
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A Hinh 3. Gid tri pH trung binh trong nuiéc mdt tai BBT giai
doan 2018 - 2022

b. Téng chdt ran (TSS)

Tong chét ran (TSS) trung binh giai doan 2018 -
2022 dao dong trong khoang 38,67 — 51 mg/1 (Hinh 4),
hau hét cac vi tri quan tric déu co gia tri TSS dat cot
B1 (50 mg/l) theo gia gii han cac thong s6 chat lugng
nuéc mat cuia QCVN 08:2015/BTNMT, gia tri TSS hau
nhu dat cot B1 la ngudén nudc dung cho muc dich tuéi
tiéu, thuy lgi hodc cac muc dich st dung khéac c6 yéu
cau chit lugng nudc tuong tu. Ham lugng TSS trung
binh tai BBT khong c6 su chénh léch nhiéu vé khong
gian va thoi gian. Tai BBT khong xuét hién nhiéu ghe
tau qua lai, chi c6 mot vai xuoéng cta cac ho dan sdng
quanh khu vuc. Bén canh do6, néu xem xét s liéu TSS
theo cac thang trong nam thi gia tri TSS 6 BBT cao vugt
Quy chuén & nhiing thang mua kho, diéu nay ching to
thuc vét phiéu sinh noi day nhiéu va méi trudng cé ddu
hiéu bi 6 nhiém hiiu co. Vao muia mua TSS cao 1a do
nudc mua cudng chit lo Iting tii trén can xuéng mang
tinh chat cuc bo va khong thuong xuyén.
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A Hinh 4. Gid tri ndng d6 TSS trung binh trong nuéc mdt tai
BBT giai doan 2018 - 2022

¢. Nong do oxy hoa tan (DO)

Gia tri DO trung binh giai doan 2018 - 2022 dao
dong tii 4,2 — 4,96 mg/l thap hon gidi han cot A1 QCVN
08:2015/BTNMT (=6 mg/l), tuy nhién van dat gia tri
cot B1 QCVN 08:2015/BTNMT (=24 mg/1). Gia tri DO
c6 su 6n dinh va tuong d6i dong déu ca vé khong gian
va thoi gian. Nong do DO trong nudc tai BBT c¢6 gia tri
thép 1a do ho hép cta thuy sinh vét, sy phan hay cac
vat chat htiu co. Ngoai ra, DO trong nudc con st dung
dé oxy hoda cac chét hitu co nhu tiéu hao oxy héa hoc
va sinh hoc trong nuéc, DO trong thuy vic dao dong
ti 3-8 mg/l, nho hon 3 khi moi trudng bi 6 nhiém [1].
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A Hinh 5. Gid tri nong do DO trung bmh trong nudc mdt tai
BBT giai doan 2018 - 2022

d. BOD, va COD

Gid tri BOD, trung binh tai BBT giai doan 2018 -
2022 dao dong tit 9 - 14 mg/l, hau hét cac dia diém
quan trac déu vugt tii 2,25 - 3,5 1an so véi gia tri cot Al
(4 mg/1) theo QCVN 08-MT:2015/BTNMT va gép doi
cOt A2 (6mg/l). Chat lugng nudc tai BBT c6 d4u hiéu
6 nhiém htiu co, khong thich hgp cho nuéi trong thay
san. Nong do BOD, thich hgp v6i nuoéi trong thiy san
dao dong tii 5 - 10 mg/l (Bo Thiy san, 2004).
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A Hinh 6. Gid tri nong do BOD; trung bmh trong nudc mdt tai
BBT giai doan 2018 - 2022

Gia tri COD tai BBT giai doan 2018 - 2022 dao
dong tii 14,0 - 21,7 mg/l, gia tri nay vugt gia tri cot Al
(10 mg/1) QCVN 08:2015/BTNMT, tuy nhién van nim
trong gidi han cho phép ctia cot B1. Nong do COD
trung binh chénh léch gitia cdc di€ém quan tric khong
cao va tuong do6i 6n dinh qua cac nim. Theo B¢ Thuy
san (2004), néu COD <5 mg/l thi méi truong nghéo
dinh duéng, 10 - 20mg/1 1a mai trudng cé dinh dudng
phtt hgp cho su sinh trudng ctia cac loai thiy san, 20 -
30mg/1 thi giau dinh dudng va >30 mg/1 1a mdi trudng
0 nhiém, theo tiéu chuén nay thi BBT c6 néng d6 COD
thich hgp cho cac loai thuy san phat trién.

vad
(1] —
i W

14 06 —
LLRLL
N L]

[N E] o ]
MOE MO 330 30f1  30E GEMTI0 A UTRAT

OO o g T

A Hinh 7. Gid tri nong do COD trung binh trong nudc mdt tai
BBT giai doan 2018 - 2022

e. Amoni (NH,*) va Nitrat (NO,)
Gia tri Amoni (NH,*-N) trung binh tai BBT giai
doan 2018 - 2022 c6 xu hudéng tang, dao dong tii 0,06 —



0,3 mg/l, tdt ca cac vi tri quan trac dé dat gia tri cot Al,
QCVN 08:2015/BTNMT (0,3 mg/1). Amoni trong moéi
trudng nudce tu nhién thuong thip, nhé hon 0,5 mg/l,
néu dat 3,0 mg/11a nudc giau dinh dudng, > 4,0 mg/l la
modi truong bi 6 nhiém (B¢ Thuy san, 2004).

A Hinh 8. Gid trj ndng do Amoni trung binh trong nudc mdt
tai BBT giai doan 2018 - 2022

Nitrat (NO,-N) la san phdm cia qua trinh nitrat héa
va phan nitrate héa, nong d6 NO, >2 mg/l sé& gay doc
cho thtiy sinh vat, trong méi truong NO,™ sé két hop
v6i hemoglobine trong mau thuy sinh véat hinh thanh
metheglobine lam gidm kha nang van chuyén oxy dén té
bao. Gid tri nong do NO, cho phép theo QCVN 08:2015/
BTNMT la 0,05 mg/l, trong gia doan 2018 - 2022 nong
do NO, c6 su thay déi ca vé khong gian va thoi gian
(Hinh 9). Nong d6 NO,  tai vi tri cudi bung thuong thap
hon vi tri ddu bing va gifia biing. Nong d6 NO, ¢6 xu
huéng tang qua cac nam, ndm 2021 va nam 2022 c6 gia
tri cao nhét, vigt Quy chuén cho phép. Tt két qua trén
cho thiy nudc mat tai khu vuc nghién ctiu dang c6 dau
hiéu bi 6 nhiém hiiu co va nguy co xuit hién tinh trang
pht dudng hoa. Do do, can phai c6 nhiing giai phap cai
thién chat lugng mai trudng.
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A Hinh 9. Gid tri Nitrat (mg/l) trung binh trong nudc mdt tqi
BBT giai dogn 2018 - 2022

& Phosphat (PO ) trung binh

Qua két qua quan trac néng do Phosphat (PO*
-P) trung binh giai doan 2018 - 2022 dat chat lugng
nudc t6t (Hinh 10) theo QCVN 08:2015/BTNMT cot
A1l (0,1 mg/1). Tuy nhién, tai vi tri H2 (gitia bung) vao
nam 2022 gia tri Phosphat la 0,104 mg/1 vugt nhe 0,04
mg/1 so v6i Quy chudn cho phép. Theo két qua quan sat
thuc té, tai khu vuc BBT c6 nhiéu loai sinh nhat thay
sinh nhu ¢4, rau mu6n, rau nhut, rau diia,... Trong moi
trudng nudc phan 16n nong dé Phosphat dugc hip thu
bdi cac sinh vat thuay sinh hodc két tiia va hap phu vao
bun day [4].
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A Hinh 10. Gid tri néng do Phosphat trung binh trong nuidc
mdt tai BBT giai dogn 2018 - 2022

h. Tong Coliforms

Gia tri nong do Coliforms trung binh tai BBT
giai doan 2018 - 2022 dao dong tii 2.033 - 10.767
MPN/100ml hau hét céc vi tri thu mau déu vugt rat
nhiéu lan so véi gia tri cdt A1 (2500 MPN/100ml) theo
QCVN 08:2015/BTNMT va phan 16n chi dat mtic Bl
(7500 MPN/100ml). Piac biét, tai vi tri dau Bung co
nhling nam vugt ca mdc B2 (10.000 MPN/100ml),
nghia 1a nuén nudc tai BBT chi phuc vu cho giao thong
thuy va cac muc dich khac véi yéu cau nudce chat lugng
thép. Su phat hién vi khudn cho thiy nguén nuéc da c6
d4u hiéu 6 nhiém htiu co, vi nhém coliform c6 trong
duong rudt cta dong vt mau noéng (nhém chim va
dong vat c6 va). biéu d6 chiing té ving nay hién dang
la noi chtia nudc thai ctia cong dong noi day va anh
hudng dén chat lugng nudc & BBT vao mua kho, trong
ltc ngudn nude ngot trong Bung dang bi han ché thi lai
nhan lugng nudc thai sinh hoat va chan nuoi.
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A Hinh 11. Gid tri nong d¢ Coliforms trung binh trong niuiéc
mdt tai BBT giai doan 2018 - 2022

3.2 Nguyén nhan chinh gy 6 nhiém chdt lugng
nudc ho Biing Binh Thién

BBT la noi ti€p nhan nhiéu nguon thai ti cac hoat
dong ctia con ngudi va do ddc diém tu nhién cta ho.
Ngoai nhiing nguyén nhan ma nhém nghién ctu da
tim hiéu va khao sat trudc day [5], nhom tac gia tiép tuc
diéu tra phong van va dudi day 1a mot s6 nguyén nhan
gy 0 nhiém ngudn nudc 6 BBT ma nhom da téng hop
va thong ké dugc:

Khi nudc la rut thi nudc thai tii cong Sa T6 thai ra,
vao thoi diém trudc nam 2013 khu vic Khanh Binh
trong lua, nudc thai nhiéu va c6 chiia chit 6 nhiém.
Tuy nhién hién tai ndéng dan chuyén sang lam vuon
nén han ché phat thai hon trudc day.

Bén canh d6, Muong Bung Nhoé gan Cau C3 ciing la
nguon tiép nhan nudc thai ti khu vic xung quanh va
dan nudc xa thai vao BBT.
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Khi nidng nhiéu hodc vao mua kho, muc nuéc BBT ha
xudng dang ké dan dén c4, tom va cac loai thuy sinh khéc
chét nhiéu cling gép phan gay 6 nhiém nguén nudc.

Vao thoi diém tu thang VIII dén thang X am lich,
muc nudc dang cao két hgp véi mua dam, nudc trong
Bung thudng c6 mui hoi.

Thoi gian gin day, cac dich vu cho thué thuyén tham
quan BBT tu phat két hgp phuc vu an udng trén thuyén
lam phat sinh céc loai chit thai nhu thic dn va nudce thai
dugc thai tryc tiép vao Bing.

Nudc thai tif khu dan cu Cua Ong Cai (xa Qudc Théi)
thai ra Bing cling lam gia ting tinh trang 6 nhiém mdc
du khu déan cu Cua Ong Cai da x4y dyng hé théng xt ly
nudc thai, tuy nhién hé thong da xuéng cap.

Lugng luc binh va sinh vt néi phu trén bé mit Bing
qua nhiéu, day cling 1a mot trong nhiing nguyén ngan
gay 6 nhiém Bung.

Ngoai ra, rac thai va nguon nudc tii song Binh Di chay
vao, nhat la vao mua i cing mang theo nhiéu loai chat
thai va chét 6 nhiém vao Bung.

Qua két qua phong van ngudi dan séng xung quanh
BBT trén dia ban xa Nhon Hoi (Hinh 12) vé nguyén nhan
nudc BBT bi 6 nhiém, nhiéu nguyén nhén dugc dua ra
thao luén, trong d6 chiém ty ¢ cao nhét 25% cac nguyén
nhan 14 do nudc thai sinh hoat va nugc thai nudéi bo caa
nguoi dan séng ven BBT thai vao. Nguoi dan nhan thay
khi nudc 1 vao BBT sé kéo theo mét phan rac bén ngoai
vao, nguyén nhéan nay chiém ty 1¢ 20%. Khi nuéc la rut,
cung véi viéc nudc thai ti cong Sa T (phuc vu nong

A Hinh 12. Két qud phdng vdn nguyén nhan 6 nhiém nudc mdt
tai BBT

Ghi chii: 1: Triéu kiét, ndng nong; 2: Nuidc lii riit két hgp nuidc thdi
tir cong Sa To thdi ra; 3: Khi nudc lii; 4: Nudc héi nhiéu; thang
8, 9 am lich (mua Ii); 5: Muong Biing Nhé xd thdi vao; 6: Thdang
8,9,10 am lich: lit va mua ddm lam nudc Biing hoi; 7: Nudi cd bé
trén BBT; 8: Nudc thdi sinh hoat ctia ngudi ddn va nudi bo.
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nghiép cta xa Khanh Binh) thai ra ciing la nguyén nhan
gy 6 nhiém nudc mat tai BBT, chiém ty 1¢ 15% nguyén
nhén 6 nhiém dugc phong van.

Bén canh d6, hién trang nuoi ca be trén BBT chua c6
bién phap xti ly nudc thai tii be nudi chiém ty 1é cao thi
3 trong cac nguyén nhan la 15%. Theo kinh nghiém quan
sat ctia ngudi dan khi nude rong két hop véi nang nong
sinh vit nudc c¢6 biéu hién 16 khd, moét phan chét troi
vao bd va day la nguyén nhén gay 6 nhiém moi trudng
nudc tai BBT chiém ty 1é 10%. Cac nguyén nhan nudc hoi
nhiéu vao thang 8, 9 am lich (vao mua li), Muong Bung
Nho xa thai (gan Cau C3) vao thang 8 dén thang 10 4m
lich nudc 1én va mua ddm dan dén nudc BBT bdc mui
hoi déu chiém ty 1¢ thap 5% trong s6 cac nguyén nhéan 6
nhiém nudc BBT.

4, Kétluan

Chat lugng nudc cta hé BBT dang 6 mtic bao dong
tt chét lugng nudce trung binh dén chat lugng nudc xau
théng qua cac thong s6 tong chét ran lo lting (TSS), oxy
hoa tan (DO), nhu ciu oxy sinh héa (BOD,), nhu céu
oxy hoa hoc (COD) va téng coliform phén 16n dat cot
B1 so v6i QCVN 08:2015/BTNMT, chat lugng nudc cé
thé dugc sti dung cho muc dich tudi tiéu, thuy lgi hodc
cac muc dich st dung khéc c6 yéu cdu chit lugng nuéc
tuong tu. Nguon gy 6 nhiém chinh la do nudc thai sinh
hoat ctia nguoi dan va nuéi bo; khi nudc i vé mang theo
cac chat 6 nhiém; nudc 1a rat két hgp nudce thai ti cdng
Sa T6 thai ra; nudi ca be trong long BBT; khi triéu kiét,
nang néng. Bén canh do, song Binh Di cing dong gop
mot phan vao van dé 6 nhiém.

Chét lugng nuéc tai BBT dang suy gidm va anh
hudng dén qua trinh sinh hoat, stic khde con nguoi va
moi truong song. Can c6 su hgp tac cta chinh quyén dia
phuong va cong dong dan cu dia phuong dé tim ra cac
giai phap bao vé moi trudng va cai thién chat lugng nudce
cua BBT ngay cang tot hon, dam bao lugng nudc sinh
hoat cling nhu stic khée ctia ngudi dén trong khu vuc
cting nhu dam bao su an toan va bén viing ctia nguén
nudc cho con ngudi va moi trudng song. Can co sy tang
cudng giam sat va quan ly chat lugng nudc d€ ngan chin
cdc nguy co giy 0 nhiém va bdo vé ngudn nudc quy gid
nay cho tuong lai.
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Vién Chién lugc, Chinh sdch tai nguyén va méi trudng la don vi su nghiép khoa hoc va céng nghé céng ldp truc thuéc
Bé Tai nguyén va Méi truéng, co chiic ndng gitp Bé trudng nghién cuu, dé xudt, xdy dung chién lugc, chinh sdch vé cdc linh
vuc thudéc pham vi qudn ly nha nuéc cia Bé; thuc hién nghién ciru khoa hoc, cung cép cdc dich vu céng, tu vdn, dao tao vé
quan ly tai nguyén, bdo vé méi trudng va ting phé véi bién doi khi hdu theo quy dinh cia phdp ludt.

Vién Chién lugc, Chinh sdch tai nguyén va méi trudng cé tu cdch phdp nhén, ¢é con ddu va tai khodn riéng; c6 tru sé tai
thanh phé Ha Néi; hoat déng theo co ché tu’ chu cia té chirc khoa hoc va céng nghé céng lap.
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Phong chiic ning:
« Van phong
« Phong Khoa hoc va Hop tac quoc té
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« Ban Téng hgp va Du béo chién lugc
« Ban Kinh t€ Tai nguyén va moi truong
o Ban Moi trudng va Phat trién bén viing
« Ban Dt dai
« Ban Pja chit, Khodng san va Tai nguyén nudc
« Ban Bién d6i Khi hau va cic van dé toan cau
Don vi su nghiép:
o Trung tdm Tu van, Dao tao va Dich vu tai nguyén va
mdi truong
« Trung tAm Phét trién va Ung dung khoa hoc cong nghé
vé dat dai
« Tap chi M6i trudng

NHIEM VU VA QUYEN HAN

1. Xay dung, trinh B trudng phé duyét ké hoach hoat dong dai
han, 5 ndm, hing nim cta Vién; t6 chiic thuc hién sau khi dugc
phé duyét.

2. V€ chién lugc, chinh sdch

a) Nghién ctiu co s6 1y luén, tdng két thuc tién, kinh nghiém
trong nudc va qudc té€ vé quan ly tai nguyén, bao vé moi trudng,
ung pho véi bién ddi khi hdu va cac vin dé kinh té, xa hoi c6 lién
quan phuc vu céng tac xay dung chién lugc, chinh sich déi véi cac
linh vuc thudc pham vi quan ly nha nuéc ctia Bo;

b) Nghién ctiu, d€ xuit co ché, chinh sach trong quan ly tai
nguyén, bao vé mai trudng va ing pho véi bién déi khi hau; co ché
phdi hop lién nganh, lién viing, co ché giai quyét tranh chap, xung
dot, co ché huy dong va st dung nguén luc d€ quan ly tai nguyén,
bdo vé moi trudng va ting pho vé6i bién d6i khi hiu; nghién ciu,
dé xudt viéc kién toan t§ chiic b mdy quan Iy nha nudc nganh tai
nguyén va moi trudng;

c) Dé xudt, x4y dung, tht nghiém cac m6 hinh, cong cy, co
ché, chinh sach mdi trong quan ly tai nguyén, bao vé mdi trudng
va ting phé véi bién déi khi hau.

3. V€ du bdo chién lugc

a) Thuc hién diéu tra, danh gid, tong két thuc tién, du bao, xay
dung chién lugc phat trién nganh va cc linh vuc theo phan cong
ctia B¢ trudng;

b) Thuc hién duy béo chién lugc vé xu hudng, dién bién déi véi
cac linh vuc thudc pham vi quan ly ctia Bo.

4. Chu tri hodc tham gia xay dung quy hoach, ké hoach, vian
ban quy pham phap luat, tiéu chuéin, quy chuin ky thuat, dinh muc
kinh té - ky thuat, huéng dan ky thuat vé tai nguyén va moi trudng
theo phan cong ctia B trudng.

5. T6 chuic thuc hién céc chuong trinh, nhiém vu khoa hoc va
cong nghé; tham gia thdm dinh, xét duyét cac chuong trinh, dé tai
nghién ctiu theo phén c6ng ctia Bo trudng.

6. Hing ndm cap nhat cac vdn dé mdi, bd sung kinh nghiém
qudc té, phat hién céc bat cap vé chién lugc, chinh sach lién quan
dén quan ly tai nguyén, bao vé mdi trudng va ing pho véi bién déi
khi hau do B¢ truéng phan cong.

7. Nghién ctiu, d€ xuit chién lugc, ca ché, chinh sich vé hgp
tac quoc té trong cic linh vuc thudc pham vi quan ly nha nudce ctia
B0; thuc hién hgp tac, d6i thoai chinh sdch véi cdc nudc, t8 chiic
qudc té va quan ly, trién khai cdc nhiém vu hgp tac v6i nude ngoai;
thuc hién cac chuong trinh, du 4n hgp tac qudc té€ theo phan cdng
ctia Bo trudng.

8. Cung cdp cac dich vu vé danh gia tdc dong, phan bién vé
tai nguyén va moi truong doi véi cac chién lugc, chinh sach, quy
hoach va ké hoach phat trién kinh t€ - xa hoi, nganh, linh vuc;
nghién ctiu khoa hoc, phat trién, ting dung va chuyén giao cdng
nghé, tu vin, dao tao, boi dudng vé quan ly tai nguyén, bao vé moi
trudng va ung pho véi bién d6i khi hau; tu van vé danh gid moi
truong chién lugc, danh gia tic dong mai truong theo nhu ciu xa
hoi; dao tao trinh d¢ tién sy vé€ cac chuyén nganh dugc co quan c6
thdm quyén cip phép.

9. T chiic thu thép, téng hop, xt Iy, x4y dung co s¢ di liéu,
cung cdp thong tin; bién tap, in 4n va phat hanh cac két qua nghién
clu cta Vién, cdc 4n phdm lién quan dén chién lugc, chinh sich
vé cac linh vuc thudc pham vi quan ly ctia B theo quy dinh ctia
phap luat.

10. Thuong truc Hoi dong Tu van chinh sich tai nguyén va
moi truong.

11. Quén ly t8 chtic, vi tri viéc 1am, 6 lugng ngudi lam viéc;
cdng chic, vién chiic, ngudi lao dong thudc Vién theo quy dinh
ctia phap luit va theo phéin cong ctia B trudng; quan ly tai chinh,
tai san; thuc hién trach nhiém ctia don vi dy toan cép III d6i véi
cac don vi truc thudc Vién theo quy dinh cta phép luat; thong
ké, bdo cdo dinh ky va dot xudt vé tinh hinh thuc hién nhiém vu
dugc giao.

12. Thyc hién cac nhiém vu khac do B¢ trudng phan cong.



