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LOI GIGI THIEU

Trudng bai hoc Téng hgp Ha Noi - tién than
cia Truong DPai hoc Khoa hoc Tu nhién
(PHKHTN), Pai hoc Quéc gia Ha No¢i - dugc thanh
14p theo Quyét dinh s6 2183/TC ngay 04/6/1956 ctia
Thu tuéng Chinh pht. Theo Nghi dinh s6 97/CP ngay
10/12/1993 ctia Chinh pht, Pai hoc Qudc gia Ha Noi
dugc thanh lap trén co sé t6 chic lai mot s6 truong
dai hoc va tach Truong Dai hoc Téng hop Ha Noi
thanh Truong Pai hoc Khoa hoc Ty nhién va Truong
DPai hoc Khoa hoc Xa hoi va Nhan van.

Truong PHKHTN ra doi la su tiép noi, ké thtia
va phat huy truyén thong ctia Trudng Pai hoc Téng
hop Ha Noi - Truong dai hoc dau tién va 16n nhét
cua dat nudc véi nhiém vu chinh tri 1a dao tao doi
ngii can b khoa hoc co ban, cé dic ¢ tai; t6 chuc
cac hoat dong nghién citu khoa hoc va phat trién
cong nghé, phuc vu dac luc cho cong cudc xay dung
va bdo vé TS qudc. Chinh tu noi day da dao tao duge
nhiéu nhén tai, nhiéu nha khoa hoc vu ta va danh
tiéng cho dat nudec.

Hién nay, Truong PHKHTN c6 08 Khoa truc thudc
bao gom: Khoa Toan - Co - Tin hoc, Khoa Vit ly,
Khoa Hoa hoc, Khoa Sinh hoc, Khoa Dia chit, Khoa
bia ly, Khoa Khi tugng Thuy van va Hai duong hoc,
Khoa Méi trudng.

Str mang ctia Nha truong: Truong PHKHTN la
truong dai hoc nghién ctiu, c6 st mang dao tao ngudn
nhan lyc chat lugng cao, boi dudng nhan tai, nghién
clu sang tao va chuyén giao tri thic thudc linh vuc
khoa hoc va cong nghé, gbép phan xiy dung, phat
trién va bao vé dat nudc.

Tdam nhin: Tré thanh trudng dai hoc nghién ctu
tién tién & chau A vao nam 2035.

Khdu hiéu hanh déng: “Sang tao, Tién phong, Trach
nhiém x3 hoi”.

Ky niém 65 nim ngay truyén thong, Truong
DHKHTN t6 chtic Hoi nghi Khoa hoc nam 2021
v6i 09 tiéu ban, trong do ti€u ban “Méi truong, Thuc
phdm va Cong nghé xanh” dugc phin nhiém cho
Khoa Méi truong, Truong PHKHTN chu tri t6 chiic.
Hoi nghi 1a dién dan d€ cac nha khoa hoc trong va
ngoai trudng gidi thiéu, chia sé cac phuong phap va
két qua nghién ctu khoa hoc, chuyén giao cong nghé
phuc vu san xuét trong linh vic Moi trudng, Thuc
phdm va Cong nghé xanh. Trong s6 cac tham luén
gtii dén ti€u ban ctia Hoi nghi, 28 cong trinh nghién
ctu theo huéng co ban, ting dung va than thién moi
truong da dugc cac chuyén gia, nha khoa hoc phan
bién va duyét dang trén s6 chuyén dé khoa hoc nay
cua Tap chi Mdi truong.

Tran trong gidi thiéu cung doc gia.

BAN BIEN T[\P TIEU BAN:
MOI TRUONG, THUC PHAM
VA CONG NGHE XANH
- Truéng Tiéu ban:
PGS.TS/Assoc.Prof.Dr. NGUYEN MANH KHAI
- Thu ky:
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- Oy vién:
GS.TS/Prof.Dr. NGUYEN XUAN CU
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- Chuiong trinh dao tao trinh d¢ dai hoc:
+ Nganh Khoa hoc moi trudng (chuong

trinh dao tao chudn, chuong trinh chat lugng
cao va chuong trinh tién tién).

+ Nganh Cong nghé ky thuit moi truong
(chuong trinh dao tao chudn, chuong trinh
chét lugng cao).

+ Nganh Khoa hoc va Coéng nghé thuc
phédm (chuong trinh dao tao chuén).

+ Nganh Khoa hoc dit (chuong trinh dao
tao chuén).

- Chuiong trinh dao tao trinh d¢ thac si:

+ Chuyén nganh Khoa hoc moi truong.

+ Chuyén nganh Ki thuat moi truong.

+ Chuyén nganh Moi trudng va phat trién
bén viing (2 chuong trinh: dinh huéng ting
dung, dinh huéng nghién ctiu).

+ Chuyén nganh Khoa hoc dat.
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UNG DUNG MO HINH DA TAC NHAN DE TiNH
TAILUONG O NHIEM TU CAC HQ CHAN NUOI LON
TAIHUYEN YEN DUNG, TINH BAC GIANG

TOM TAT

Ngo Thé An’, Nguyén Thi Huong Giang|®
Nguyén Qudc Viét?

ghién ctiu nay nham x4y dung mo hinh da tdc nhan (ABM) d¢€ tinh tdi lugng 6 nhiém xa thai ti cac

hé chan nudi lgn. Tham s6 cho mdé hinh dugc thu thap ti s6 liéu thit cdp va phong van nong ho trén
dia ban huyén Yén Ding, tinh Bac Giang. M6 hinh dugc kiém chiing bang cong cu sai s6 thong ké RMSE.
Két qua phan tich mo hinh da ching minh chinh sach hé trg quan ly chat thai c¢6 anh hudng mot cach y
nghia dén su phén bo chat thai chan nudi lgn trén cac tiéu luu vuc. V6i mic ting hé trg tai chinh va ky
thuét thém 10%, tai lugng 6 nhiém giam tit 2-5%. Mo6i tuong quan nay c6 thé dugc st dung dé ho trg qua
trinh ra quyét dinh quan ly chét thai tai nguon cho dia phuong.

Tw khéa: M6 hinh da tdc nhan, tdi lugng 6 nhiém, co sé chdn nudi lgn.

1. DAT VAN DE

Trong nhiing ndm gan déy, chat lugng nudc mat & Viét
Nam da bi suy gidm nghiém trong do sy gia ting cta ap
luc méi truong tii cac hoat dong sinh hoat, cong nghiép va
nong nghiép. Trong linh viic n6ng nghiép, chian nudilon la
nguon gay 6 nhiém I6n nhat, chi€ém 51% tong tai lugng nito
thai vao cac luu vic nudc 6 néong thon [1]. Nhiéu van dé vé
6 nhiém nudc tai dia phuong dugc cho 1a c6 ngudn goc tu
chén nudi lgn [2]. Theo d6, Chinh phti va cac co quan chtic
nang da ban hanh chuong trinh quan ly chét thai nham muc
dich gidm thiéu cac ngudn gy 6 nhiém va cic vin dé moi
truong xung quanh cac khu vic néng thon.

Phan hoi cua tting ngudi dan la mét yéu té6 quan trong
trong thuc thi chinh sach méi truéng. M6 hinh ABM c6
két hop phén tich khong gian dugc xem la phu hgp dé mo
phong hanh vi va dugc nhiéu nha khoa hoc trén thé gi¢i dé
xudt st dung cho du bdo tai lugng xa thai [3, 4]. V& chu dé
chat thai chidn nuo6i lgn, ABM da budc dau tht nghiém &
mot s6 nai [5, 6].

Nghién ctiu nay nham muc dich xay dung m¢ét mo hinh
ABM d€ mo6 phong su phan b6 khong gian ctia chit 6 nhiém
x4 thdi ti chdn nudi lgn, tii d6 ho trg 1ap ké hoach quan
ly chat thai dya trén tai lugng thuc té tich lay tai cac tiéu
luu vyc. M6 hinh mé phéng mot cach c6 hé thong nhiing
tuong tac gitia cac tac nhan (ndng hd) va mai trudng xung
quanh théng qua nhiing biéu hién tdng hgp vé hoat dong
moi truong dua trén cac thudc tinh ndi bd ctia hd dan va boi
canh (chinh sach) chung ctia dia phuong.

2. POI TUQONG VA PHUONG PHAP

NGHIEN CUU
2.1. Déi tugng nghién ciiu

Déi tugng ctia nghién ctiu nay la cac hd dan chan
nudi lon tai huyén Yén Ding, tinh Biac Giang. Day
la mot huyén viung ban son dia dugc bao boc bdi
3 con song la song Cau, song Thuong va song Luc
Nam. Phia Tay ctia huyén c6 dai nui cao trén 216m
chay qua cac xa Noi Hoang, Yén Lu, Nham Son va
Thi trdn Neo (Hinh 1).

HUYEN YI‘EJN DUNG
Mé hinh so dé cao (DEM)

B8O CAD
w Cao nhit 216 m

S Thip nhit 0 m

A Hinh 1. M6 hinh s6 do cao tvr dnh SRTM
thudc huyén Yén Diing

"Khoa Tai nguyén va Méi truong, Hoc vién Nong nghiép Viét Nam

2Khoa Méi truong, Truong Dai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha Noi
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1%

TEP CHi

Méi truong

Chéan nudi lgn & huyén Yén Ding chu yéu theo
quy mo6 nho 18, tai cac hd gia dinh va mot s6 trang
trai dudi 1.000 con. Ndm 2020, ca huyén c6 4.274 co
s& chdn nuoi lgn, véi 82.313 con (Chi cuc Chan nubi
tinh Bac Giang, 2020).

2.2. Phuong phdp nghién ciiu

Xay dung moé hinh ly thuyét (conceptual model): V&
mat cdu triuc, moé hinh ABM du bdo tai lugng xa thai
tt chan nuoi lgn dugc thiét 14p véi 3 thanh phan co
ban nhu sau:

i) Ho chan nudi lgn (HH-agent) la noi phat sinh
chat 6 nhiém, cing la nhéan t6 quyét dinh hanh vi xa
thai 6 nhiém. HO chidn nuéi dugc thiét ké dang tic
nhan (agent), c6 kha nang ty ra quyét dinh doc lap
dua trén nhiing thu¢c tinh ctia nong ho.

ii) Moi truong vét ly (Land patches) dugc thiét lap
duéi dang ban do, cé tinh dong thai, véi thudc tinh
quan trong la tai lugng 6 nhiém nhén dugc ti cac ho
chdn nuéi (HH-agent)..

iii) Hoan canh bén ngoai (Global parameters) la
tap hgp cac diéu kién vé hoan canh kinh té - xa hoi
dugc thé hién la cac chinh sach quan ly moi trudng cé
lién quan. Hoan canh bén ngoai dugc xem la dong luc
ctia nhiing hanh vi xa thai.

Trong mo hinh, cac HH-agents tuong tac va lam
thay déi thu¢c tinh moéi truong do xa thai chat o
nhiém chan nudi. Moi trudng ciing lam thay d6i hanh
vi cia cac HH-agents do tac dong truc ti€p dén nhan
thiic cia méi tdc nhén va tdc dong gian tiép thong
qua ap luc xa hoi ma cac tac nhan xung quanh tao ra.

Mo hinh x4y dung trong nghién ctiu nay duy bao
tai lugng trong 1 nam. C4u tric va moi tuong tac
gitia cac thanh phéan trong mo hinh dugc mo ta
6 Hinh 2.

Kiém chiing mé hinh (model validation) dugc
thuc hién bing cach so sanh gitia két qua du bado
tai lugng xa thai tii mo hinh véi tai lugng xa thai
tinh trén thuc té. Tai lugng xa thai thuc té la
tich s6 gitia nong do cac chit 6 nhiém phéan tich
tai diém xa thai véi thé tich nudc st dung dé
rua chudng trai. Phép so sanh thuc hién theo sai
s6 RMSE (Root Mean Squared Error) ma nhiéu
nghién da dé xuat [7, 8].

Nguon so liéu sii dung cho ddu vao ctia mo
hinh bao gom: Thong ké s6 lugng lon va s6 ho
chin nuoi theo x3; Thudc tinh hd chian nubi
lgn (thu théap tu 125 ho diéu tra); Ban do6 tiéu
luu vuc: thanh 1ap tti moé hinh s6 dé cao DEM -
SRTM theo phuong phap cuia Wang & Liu [9];
Ban d6 hanh chinh va st dung dat huyén Yén
Diing (2020); Hé s6 phat sinh chat thai: st dung
phuong phap udc tinh tai lugng theo Quyét
dinh s6 154/QD-TCMT [10] vdi cdc hé s6 COD:
59,2; BOD,: 32,9, N tong s6 (TN): 7,3, Phot pho
tong s6 (TP): 2,3 (kg/con/ndam); Chat lugng
mau nudc dugc 14y tai dau xa thai cua 125 co
s& chan nudi (trung véi 125 hd diéu tra). Mau
dugc 1ay theo TCVN 5999:1995 va phan tich
theo cdc tiéu chudn: (COD)-TCVN 6491:1999;
(BOD,)-TCVN 6001:2008; (N-téng s6)-TCVN
6638:2000; (P-t6ng s6)-TCVN 6202:2008.

Cac yéy to ti‘;ng quan (Global parameters)
Thé ché va chinh sdach (ho tro, kiém soat xa thdi)

(C{ing dong

i é Moi truong )

chian nuoi

( Co so chan nuoi (HH-agent) B

| Béi cinh KTXH i
' SE h6 dam, 19 16 hé chem

i ST
1 lé co biogas v.v. I

Thudc tinh néng hj
Hoc van, kinh nghiém, dat
'nubi lom, 56 lieong lom, ti— | P\dai, thu nhap, 50 iu"p’ng lon,

d cong trinh xir Iy v.v..

(Land patches)
(Phan Tinh chat
hoi) moi trromg

Tadi lirong 6
nhiém, mat do
6 nhiém ...

T \ [

x4 thai

Chwong trinh quyét dinh

Cap nhat tai

lwong 6 nhiém

P S

A Hinh 2. Cdu triic mé hinh ABM vé xui ly chdt thdi chdn nudi lon
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phin bo khéng gian ciia nguon thdi

Két qua phan tich dia hinh dugc thuc hién va moé
ta chi tiét nhu trong cong trinh cua tac gia An & cs
(2020) [1]. Theo d6, khu vyc nghién ctiu dugc chia
thanh 3 tiéu luu vuc (cép 1) d6 nudc vao sdong Ciu,
song Luc Nam va song Thuong (Hinh 2) va 153 tiéu
luu vyc cdp 2. M6i tiéu luu vuc nay dugc xem 1a mot
vung chua tai lugng 6 nhiém tli cdc nguodn thai cuc
bo trudce khi phat tan vao 3 hé thdng song. Dua trén
vi tri cac khu dan cu trén ban do st dung dat (2020)
va s6 liéu thong ke, vi tri cac ho chan nuoi dugc tao
ra nhu trong Hinh 3.

Khi chong xép ban d6 vi tri cac nguon thai (co
sG chdn nuo6i) v6i ban do tiéu luu vyc ta c6 két qua
théng ké cdc nguén 6 nhiém theo 3 ti€u luu vuc
chinh nhu Béng 1.

Bang 1 va Hinh 3 cho thdy, cac co s& chan nuoi
lon phan b6 rai réc trén tit ca céc tiéu luu vuc,
nhung c6 xu thé tip trung thanh tiing cum trén ban
d6. Do d¢, tai lugng 6 nhiém phat sinh cing tap
trung theo tling cum khong gian.

Phan bb cua cac hod chin nudilon

4 Tiéu vy vire
,«" % , sbng Luc Nam
‘\%{C:@:‘{’y

2 ©S=

Tiéu lwu vue
séng Luc Nam

Chu dan
125 ho diéu tra
Ho chan nuéi lon

0 275 5.5 Km

A Hinh 3. Vi tri cdc ho chdan nudi loi tao ra tir
bdn do sit dung ddt va so liéu thong ké

Bang 1. Phin b6 cta ngudn thai theo cac tiéu luu vuc tai huyén Yén Diing

S0 liéu thong ké Tiéuluuvyc | Tiéuluuviuc | Tiéu luu vic Ca huyén
song Luc Nam song Cau song Thuong

H¢ gia dinh (s6 ho) 419 1.313 2.542 4.274

S6 lugng lon (con) 10.707 29.917 41.689 82.313

3.2. Tdi lugng xad thdi dy bdo ti cdc co s6 chdn
nudi lon

Kiém chiing két qud tii mo hinh mdy tinh

M6 hinh ABM dugc tao ra trong phdm mém

NetLogo 6.1.1. Sau khi dugc xay dung, mo6 hinh may
tinh dugc kiém chiing d6 chinh xac bing cach so
sanh két qua diu ra ctia mo hinh véi s6 liéu thuc té
thu dugc tit 125 h¢ khao sat. M6 hinh chay 30 lan
doc lap dé€ lay gia tri RMSE trung binh. Két qua so
sanh dugc thé hién & Bang 2.

Két qua kiém chiing cho thdy, mo6 hinh vin hanh
tuong doéi 6n dinh khi cac gia tri do 1éch chuén cta
sai s6 RMSE (SD,,..) va do léch chudn ctia tong tai
lugng dy bdo (SD_, ) cla cic agents la tuong déi
thap, chi dao dong trong khoang tuong ting la 0,2—
0,4% va 1,7-6,1%. Dac biét, kha ning du bao ctia mod
hinh rat sat véi s6 liéu khao sat thuc té khi ty 1¢ gita
RMSE/TDL chi bing 0,3-0,7% (nho hon rit nhiéu
so v6i ngudng 5%). Nhu vay, mo hinh c6 thé dugc
sti dung d€ danh gia cac kich ban va ho trg dua ra
cac giai phap quan ly cho dia phuong.

Bang 2. So sanh s6 liéu du bao ctia md hinh va s6 liéu khao sat thuc té

TT | Thong | Tong tailugng du bdo theo | Saisd gitia gia tri du bao caa Ty 1¢é giiia
s0 du | mo hinh (TDL kg/nam) (TDL | mé hinh va s6 liéu khao sat RMSE va gia
bao kg/nam) (RMSE) tri du bao
tong tai lugng

Mean ) D J Mean .. SD rssr) (%)
1 COD 20.7382 418(0,2%) 1.304 28(2,1%) 0,6
2 BOD, 11.1860 282(0,3%) 747 13(1,7%) 0,7
3 TN 32.809 98(0,3%) 109 6(5,5%) 0,3
4 |TP 10.591 40(0,4%) 33 2(6,1%) 0,3

A Ghi chii: Ddnh gid thuc hién trén 125 ho (agents) co khdo sdt
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¢ Mai truong

Bang 3. Tai lugng 6 nhiém dy bao theo cac kich ban va ty 1¢ (%) btc Giang va Tu Mai. Mitc

s0 v6i kich ban co s6 tai lugng theo kich ban co s&

nay c6 thé dat t6i 486,5 kg/

TT | Tailugng theo COD BOD, N TP ha/nam (COD) va 259,9 kg /
kich ban (N=30) | (tin/nim) | (tin/nim) | (t4n/ndm) | (tin/nam) ha/nim (BOD).

1 [Kichbincoss | 1626(100%) | 872(100%) | 263(100%) [ 85(100%) Kich ban tich cuc va tiéu

2 | Kich ban tich cyc | 1591(98%) 850(97%) 251(95%) 83(98%) cuc dugce Xéy dl_fng dua trén

3 | Kich ban tiéu cuc | 1831(113%) | 985(113%) | 291(111%) | 94(111%) gia thiét vé tdc dong tich cuc

. . - I va tiéu cuc t6i moi trudng.

A Ghi chii: s6 ngoai ngodc la tdi lugng (tdn/ndm), s6 trong ngodc la ty Ié phdn tram (%) Trong dé, kich ban tich cuc

Dy bdo tdi lugng xd thdi theo kich bdn

Tai lugng xa thai dugc du bao theo cac kich ban
phuc vu viéc phén tich chinh sach hé trg xu ly chét
thai va phat trién dan lgn, bao gém kich ban co sg,
kich ban tich cuc va kich ban tiéu cuc. Kich ban
cd s6 dugc xay dung theo hién trang thu dugc tu
cugc khao sat nong ho (trung binh c6 54,4% s6 ho
dugc tiép cin ho trg tai chinh; 30,4% dugc ho trg ky
thuat trong xu ly chét thai). Két qua chay mo hinh
dugc trinh bay trong Hinh 4, trong d6 cac ti€u luu
vic chiu tai lugng cao thé hién bing mau dam, tap
trung & moét s6 ti€u luu vuc tai cdc xa Tién Ding,

10

c6 s6 lugng lgn 6n dinh nhu hién nay; ho trg tai
chinh va ky thuat déu taing thém 10% so v6i mic co
6. Kich ban tiéu cuc thi c6 gia thiét s6 lugng lon
tang thém 10%; ho trg tai chinh van giti nguyén nhu
trong kich ban co s6. Két qua chay mo hinh theo hai
kich ban nay dugc trinh bay v6i thong s6 dai dién la
BOD, nhu trong Hinh 5.

So sanh két qua cdc kich ban va dé xudt chinh sdch

Dbé thdy su khac biét vé tai lugng xa thai theo
cac kich ban, m6 hinh ABM dugc chay doc lap 30
lan cho moéi kich ban. Két qua dugc trinh bay trong
Bang 3.

Tai lwong COD tir chan nudi lon
Huyén Yén Dung

Tinh Bac Giang, 2020
(Kich ban co’ sé)

cob
(kg/ha/nam)
[ 118-361
[s36.1-760
[ 76.0-117.8
I 117.8-169.1
B 169.1-486.5
Ranh giéi x& 0 25 5 10 Km
[ Ranh giéi lvu vuc 1 1 ] ) ]

Tai lwong BODS tir chdn nudi lon
Huyén Yén Dung p 5

Tinh Bac Giang, 2020
(Kich ban co’ sé)

(kg/ha/nam)
[Jog-192
[J192-416
[ 416-63.9
B 639-903
B 003 -259.9
Ranh gidi xa
|: Ranh giéi lwu veec 1 1 1 1

Tai lwong Nito te chan nudi lon
Huyén Yén Dung
Tinh Bac Giang, 2020
(Kich ban co’ sé)

N
(kg/ha/nam)
[Jo3-63

[le3-136
[1136-206
I 206 - 301
I z0.1-81.1

Ranh gidi xa 0 25 5 10 Km

|:| Ranh gi&i lwu vie L 1 1 1 ]

Tai lwong Photpho tir chan nuéi lon

Huyén Yén Dung
Tinh Bac Giang, 2020
(Kich ban co’ sé)

TP
(kg/ha/nam)
[ Jo1-23
[]23-44
[l44-68
PBlss-06
B o6 -263
Ranh gioi xa 0 25 5 10 Km
|:| Ranh giéi lwu veec L 1 1 I )

A Hinh 4. Tdi lugng xd thdi udc

tinh cho kich bdn cd sé (baseline)
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Tai lwong BODS tir chan nuéi lo .
Kich ban tich cwc_ =

Huyén Yén Diing )
Tinh Bac Giang, 2020

BODS

Tai lwong BODS tir chan nudi lon
Kich ban tiéu cwc

Huyén Yén Diing
Tinh Bac Giang, 2020

(kg/halyear) (kg/ha/nam)

[ Joo9-192 [116-192

[192-418 [[19.2-416

[ 416-639 [ 41.6 -63.9

B 63.9-903 B 3.9 -90.3

I 03 -2500 B 903 - 597.8

|:| Basin boundary 0 25 5 |:| Basin boundary 0 25 5 10 Km

10 Km
)

Commune boundary L ] ] 1

Commune boundary L I ] 1 )

A Hinh 5. Tdi lugng xd thdi udc tinh cho kich ban Tich cic (A) va Tiéu cuc (B)

Theo Bang 3, & kich ban tich cuc, cac thong s6 vé
tdi lugng (COD, BOD,, TN va TP) chi bang 95 - 98%
so v6i kich ban co s&. Trong khi do, tai lugng theo kich
ban tiéu cuc lai cao hon, vugt 11-13% so véi kich ban
co sd. Két qua phan tich kich ban chting minh béi canh
can duy tri sy phat trién ctia dan lgn trong khi van phai
dé cao nhiém vu BVMT thi viéc hé trg vé tai chinh va
ky thuat 1a rat can thiét. Nhiing dau tu nay tac dong truc
ti€p t6i hanh vi xt 1y va xa thai chit 6 nhiém vao moéi
truong xung quanh. Hiéu qua moi truong lién quan téi
chinh sach dau tu c6 thé dugc tinh dya trén ty 1é ting
giam cua tai lugng chat thai. Ba6i véi kich ban tich cuc,
hiéu qua chinh la ty 1é gitia chi phi cho hé trg ky thuat,
tai chinh va lgi ich méi trudng dat dugc theo muc giam
tai lugng 6 nhiém. Déi véi kich ban tiéu cuc, hiéu qua
chinh la sy bu dap cta lgi nhuén thu dugc khi tang s6
dan lon va chi phi moi trudng phai bo ra khi xt ly mot
tai lugng 16n phat sinh thém hodc tén hai moi trudng
gay ra tui tai lugng phat sinh nay. Két qua nay sé 1a co so
dé€ nhiing nha quan ly moi truong lya chon mic dau tu
phu hop theo muc tiéu BVMT cta dia phuong.

Tuy nhiing két qua va logic trinh bay trén khong
phai la méi nhung v6i mo hinh nay c6 thé€ dinh lugng
dugc hiéu qua tac dong moi truong thong qua thay doi
tai lugng xa thai. Gia st muc tiéu dit ra cho mot giai
doan cu thé nao d6 la phai khdng ché tai lugng & mot
mtuc d6 gisi han. V6i moé hinh nay chi can tht nghiém
qua mot vai kich ban sé c¢6 thé t6i uu hiéu qua dau tu
va su can thiép dé€ dat dugc muc tiéu dua ra. Ngoai ra,
ciing v6i kha ndng du bdo tai lugng xa thai, mo hinh
ABM c6 thé tiing dung d€ ho trg quy hoach céc trang trai
chan nudi tip trung theo kha nang ti€p nhan tai lugng 6
nhiém cta cac tiéu luu vuc.

4. KET LUAN

Tai lugng 6 nhiém ti chidn nudi
lgn ctia huyén Yén Diing du bao bing
mod hinh ABM duya theo cac hé sé
trong Quyét dinh s6 154/QD-TCMT
va s0 liéu diéu tra cho két qua la 1626
(COD); 872 (BOD,); 263 (TN-ts) va
85 (TP) tdn/nam.

Bang cach so sanh két qua van hanh
mo hinh theo céac kich ban khac nhau
da ching minh hiéu qua cua chinh
sach ho trg tai chinh va ky thuat (ting
10%) trong quan ly chat thai sé mang
lai hiéu qua giam tai lugng 6 nhiém
(2-5%). Trong khi d6, néu s6 lugng
lon tang thém 10% nhung nhiing ho
trg chi nhu hién nay thi tai lugng 6
nhiém sé ting 1én 11-13% so véi kich
ban co s6.

Dua trén kha nidng moé phong
dinh lugng cia m6 hinh ABM, cac
giai phap t6i uu trong dau tu xu ly
chat thai va giam thiéu tic dong moi
truong c6 thé dugc thuc hién trén mo
hinh nay. Tuy nhién, do ABM la mdt
tiép can mdoi nén cling can cé thém
nhiing kiém chiing cho cac cong dong
khac dé tang do tin cay cho mo6 hinhm

LOI CAM ON: Nghién ciiu nay
dugc taitrg béi Quy Phat triénkhoa hoc
va cong nghé Quoc gia (NAFOSTED)
trong dé tai ma s6 105.99-2018.318.
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ABSTRACT

at source for the locality.

ANAPPLICATIONOFAGENT-BASEDMODELFORESTIMATING
POLLUTANT LOAD FROM PIG FARMING HOUSEHOLDS IN
YEN DUNG DISTRICT, BAC GIANG PROVINCE

'Faculty of Natural Resources and Environment, Vietnam National University of Agriculture

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

This research developed an agent-based model (ABM) for estimating the pollutant discharge loads|
from pig farming households. The parameters for the model were obtained from household surveys
conducted in Bac Giang province. The results of model analysis demonstrated that the waste treatment
pollicy has a significant influence on the pollutant distribution from pig farming within drainage basins.
Particularly, an increase of 10% in financial and technical supports would reduce pollutantloads by 2-5%.
This correlation can be used as the suggestions to assist decision-making process of waste management

Key words: Agent-based model, pollutant load, pig farming.
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NGHIEN CUU DAC BIEM HINH THAI, CAU TRUC
VA THANH PHAN HOA HOC CUA PHYTOLITH
TRONG MOT SO LOAI THUC VAT GIAU SILIC

TOM TAT

Nguyén Thi Quynh Anh"?
Hoang Nguyén Binh, Nguyén Ngoc Minh'|"

hytolith 14 c4u truc oxit silic hinh thanh trong cac loai thuc vat siéu tich lity silic (Si). Mic du

ngay cang thu hat sy quan tam (trong cac linh vuc nong nghié¢p, moéi truong) nhung hién co6
kha it thong tin d6i sanh vé ham luong va dic diém cua phytolith trong cac loai thuc vat khac nhau.
Nghién ctru ndy phan tich cac dac tinh hinh thai, cAu tric, hoa hoc cia phytolith ng6, lua, mia dua
trén cac phan tich SEM, EDS va FTIR. Két qua cho thay, ham lugng phytolith trong 14 ngd cao hon
so v6i 14 mia va Ita. Hinh thai chung ctia phytolith ¢ ngd, mia va lta déu c6 dang cac phién xép sat
nhau véi khoang 15 rong c6 kich thude dao dong tir 2 - 10 pm véi bé mit cha yéu gdm cac lién két
Si-0-Si, C=0. Cau triic ctia phytolith chira cac nguyén t6 dinh dudng nhu K, Ca va Mg. So voi mia,
laa, 1a ngod v6oi ham luong phytolith va cac nguyén t6 dinh dudng di kém cao hon, c6 thé 1a nguyén

lidu tiém nang dé phat trién cac vat lidu cai tao dat.

T khéa: Phytolith, hinh thdi phytolith, thanh phan héa hoc phytolith, lia, mia, ngé.

1. PAT VAN PE

Si 1a nguyén t6 phong phu thid hai trong 16p vo
Trai dat [1], nhung hau hét & dang oxit hoac Si khong
hoa tan. Nong d¢ axit silic hoa tan trong dat thuong
¢ khoang 0,1 - 0,6 mmol L™ [2]. Axit monomeric
silic dugc ré cay hdp thu cung véi cac nguyén t6 khac
trong dung dich dét va dugc van chuyén lén cic bo
phan cta cay qua mo dan nudc, roi két tia dudi dang
Si vo dinh hinh ¢ thanh t€ bao, noi chat t€ bao va cac
khoang gian bao [3]. Trong mét s6 truong hop, két
tua Si ngoai bao co6 thé xay ra do su c6 dic cua nhya
do mit nudc qua dudng hoé hdp tu chéi, dan dén qua
trinh bao hoa axit silic trong té€ bao chét. Trong s6 cac
thuc vat c6 mach, ddc biét & bo hoa thao va bo co thap
but [4], thanh phan vach té bao hemixenlulé dong vai
tro tao khuon cho qua trinh Si héa. Sau khi thuc vat
chét, thoi riia, phytolith dugc tich lay vao dat va tram
tich duéi dang cdc manh roi rac. Hinh thai khac nhau
cua phytolith la do c6 ngudén goc tui cac ho thuc véat
khac nhau va tham chi ca loai riéng 1€ [3]. Thanh phéan
héa hoc ctia phytolith ¢6 thé bi anh hudng béi mot s6
yéu t6, vi du, don vi phan loai thuc vat, diéu kién khi
héu, th6 nhudng [5]. Phytolith c6 thanh phén chu yéu
la C, Si, O, bén canh d6, ching c6 thé bao gobm mot
lugng nho cac nguyén t6 khac nhu K, P, Al, Fe, Ca,

Mg [6]. Cac nguyén t6 trong cdu tric cua phytolith,
dugc tra vao dat khi Phytolith bi phan huy xac thuc vat
[7]. Phytolith c6 thé tich tu trong dat va tram tich qua
nhiéu thé ky, hoac hoa tan giai phdng axit monosilicic
tai cung cap Si cho cay [8].

Hai phuong phap phé bién st dung d€ tach
phytolith ti thuc vat gom tro héa kho va tro héa uét
(phan huy axit) [9]. Ca hai phuong phap déu ton tai
nhiing han ché nhat dinh. Parr va nnk (2001) khong
tim thay sy khac biét c6 y nghia thong ké vé hinh thai
phytolith dugc tao ra bdi tro hoa kho va uét [9]. Tuy
nhién Jenkins va nnk (2009) chi ra mtic d6 phong phu
cua phytolith tach bang tro hoa kho cao hon so véi tro
héa uét [10]. Quy trinh tro hoa uét chiét xudt phytolith
c6 thé dugc ddy nhanh bing cach két hgp véi phan
huay bang vi séng [11]. Trong nghién ctiu nay, phuong
phép tro héa kho dugc st dung dé tach phytolith tui 14
ngo, lua va 14 mia. Sau do, mau phytolith dugc phan
tich bang cac phuong phéap hién dai nhu SEM, EDS,
FTIR d€ xac dinh su da dang ciu truc, thanh phén héa
hoc va cac nhom hoéa hoc bé mat. Két qua nghién ctiu
sé cung cdp nhiing thong tin co ban vé phytolith trong
cac phu phdm ndéng nghiép giau Si d€ lam co s& khoa
hoc cho viéc sti dung hiéu qua ngudn “tai nguyén” nay.

I Khoa Moi truong, Truong Pai hoc Khoa hoc Tw nhién, Dai hoc Quéc gia Ha Noi
? Khoa Moi trudng, Truong Dai hoc Tai nguyén va Moi truong Ha Noi
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2. VAT LIEU VA PHUONG PHAP

NGHIEN CUU
2.1. Vit liéu

Cac mau thuc vat st dung trong nghién
ctu dugc thu thép tai khu vuc Ty Bac, Viét
Nam vao thdng 10/2019. Tai méi diém, mau
thuc vat dugc 14y hon hgp tit ba mau. Mau
thuc vat dugc thu thap tai cac canh dong
dang vu thu hoach, trong khi ngé va mia chi
lay 14, mau lua dugc thu bang cach cit lay
toan bo phén sinh khoi trén mét dat cach goc
10 cm. Sau d6, mau thuc vat dugc rtia sach,
phoi kho, nghién nho téi kich thudc 1 mm.
Mbi 50g mau thuc vat da nghién dugc nung
& nhiét d6 600°C trong 1 gid bang lo nung
Nabertherm LE 2/11 trong diéu kién “md&”
(c6 oxy). San phdm nung dé ngudi vé nhiét
do phong, nghién nho bing c¢6i mé nio va ray
qua 0,25 mm.

2.2. Phuong phdp nghién ciiu

Cac mau phytolith dugc xdc dinh dic
diém hinh thdi, cdu tric bang kinh hién vi
dién tt quét (SEM, FEI Quanta 600 FEG).
Thanh phan héa hoc cta phytolith dugc
xac dinh bang phé tan xa nang lugng tia X
(EDS, Oxford ISIS 300). Nhém chiic bé mat
dugc xac dinh biang phd hong ngoai bién déi
Fourier (FTIR, NicoletTM iSTM5 FT-IR,

Thermo Scientific). A Hinh 1. Anh SEM phytolith tro héa ¢ nhiét do 600°C

ctia (a) ld ngo, (b) lia va (c) ld mia

0 2 40 2 4 0
Mdrc nang lwgng (keV)

A Hinh 2. Phé EDS phytolith ciia (a) ngé, (b) lia va (c) mia

14
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3.KET QUA
3.1. Bdc diém hinh thdi va cdu triic phytolith
Hinh thai vi cdu tric bé mat phytolith cua
la ngo, lta va la mia, dugc minh hoa 6 Hinh 1.
Hau hét cac manh phytolith thu dugc déu co
cdu truc 16 réng chiia cdc mao quan kich thudc
macro hodc meso véi hinh dang khac nhau.
Céc cdu truc nay phan anh cdu trac réng trong
sinh khéi ctia cac thuc vat va su chuyén hoa ctia
cac thanh phan chinh trong sinh khéi, cu thé1a
carbon va phytolith. Cac cdu triac vi mao quan
khéng quan sat dugc trong nghién ctiu nay do
gi6i han cta phuong phap SEM. Hinh 1a cho
thdy, bé mat phytolith 14 ngd c6 nhiéu manh
vun, cdu tric nén c¢é do x6p cao véi cac 16 ¢c6
kich thudc tti 2 - 5 um, cac 16 chia cach nhau
boi vach day khoang 1 - 2 um. Trong khi do,
phytolith rom (Hinh 1b) c¢é bé mat nhan hon,
dudng nhu chung gém cac phién xép chong 1én
nhau. Tai mot s6 manh phytolith quan sat dugc
cac té bao Si song tinh va tu tinh ddc trung cta
lua. Pic biét, & phytolith 14 mia (Hinh 1c¢), dé
dang quan séat thdy cac 16 c6 kich thudc lén dén
10 pm véi cac vach ngdan mong khoang 0,5 pm.
Mit ngoai ctia cac manh phytolith mia nham,
it manh vun va cé dang phién rong.
3.2. Thanh phdn héa hoc phytolith
Phén tich héa hoc stt dung phé EDS (Hinh
2a-c) cho thay thanh phan phytolith ngo, lda va
mia cht yéu bao gébm Si, C, O va lugng nho cac
nguyén t6 khac nhu K, Ca, Mg, Al. Ngoai ra, &
mau phytolith ngd quan sat thay tin hiéu cta
Fe trong khi mau phytolith lta va mia khéng
c6. Bén canh do6, N va P chi xuiat hién trong
phé cua phytolith mia. Sy hinh thanh phytolith
dién ra tu qua trinh hép thu cdc khoang chat
trong dung dich dat, dan dén thanh phan cta
modi 16p phytolith ling dong c6 thé khac nhau
gitia cac loai, hodc gifia cac phan khac nhau
ctia cuing mot cdy. Trong nghién ctiu nay, ham
lugng Si tim thdy trong phytolith khac nhau
déang ké gitia cdc mau, chiém t6i 18,91% vé
khoi lugng & ngo, 11,68% & mia va thap nhat
¢ lua la 7,39%. Ham lugng cacbon dao dong
16n, c6 thé ti 29,02% (ngd) dén 47,54% (laa)
va cao nhdt dén 52,71% (mia). C6 thé thdy,
sau khi nhiét phan, ham lugng cacbon con lai
trong cac mau van rat 16n. Diéu nay cho thdy
vai tro ctia phytolith nhu mot 16p vo boc, tao ra
cac khong gian kin, han ché€ oxy xam nhap, nho
dé chat hitu co trong cdu truc ctia n6 c6 thé
dugc bao vé trong qua trinh nhiét phan. Ngoai
cac nguyén t6 chinh dugc tim thay (C, Si, O),

phytolith con bao gom mot s6 nguyén t6 kim
loai nhu K, Ca, Mg, Al, Fe v6i ham lugng
nho hon 5% (Bang 1). Ngoai ra, cdc nguyén
t6 dinh duéng nhu N, P dugc quan sat thay
v6i ham lugng thap hon 1% va chi tim thay &
mau phytolith mia. V6i thanh phén héa hoc
da dang phytolith c6 thé la vat liéu tiém nang
cho cai tao dat.
3.3. Ddc diém héa hoc bé mdt phytolith

Nhiing thay déi vé ddc tinh bé mat dugc
biéu thi bang phd FTIR, nhu trong Hinh 3.
Tin hiéu thanh phan Si dugc chiing minh
bing cac dao dong dic trung cua lién két Si-
O-Si 6 1.080 va 800 cm™, dugc phat hién cho
tdt cd cdc mau phytolith. Céc lién két khéc
nhu O=C=0 (2350 cm™), C=0 (1560 cm™!) va
Si-OH (880 cm™) c6 thé thdy & phytolith 14
ngo6 va ld mia ro rang hon so v6i lta. Quan sat
thdy su xudt hién cta cadc nhém C=0 thom
chi ra rdng chét hiu co (phan than) da dugc
“thom hoa”, cung véi lién két lién két Si-O-Si
rat ro rang, ctng c6 cho gia thuyét vé ciu trac
xen kep cuia Si va chét hitu co trong phytolith
ctia cac thuc vat giau Si.

4. THAO LUAN

Vé co ban, phytolith dugc hinh thanh theo
co ché thu dong tu sy két tua cta Si do cay
hat thu ti moi trudng dat. Vi Si rdt san cd
trong dat nén hau hét cac loai déu hut thu Si
& modt mic d6 nhat dinh, do d6 it nhiéu déu
c6 thé tich lay phytolith. Tuy nhién, & nhiing
loai thuc vat siéu tich lay Si (dac biét trong
cac cay ngi coc), su hién dién ctia phytolith
r6 rang hon. Két qua phan tich trong nghién
ctiu nay cho thdy, ty 1é Si trong phytolith tach
béng phuong phap tro hoa kho dao dong tu
18,91% & ngod, 11,68% & mia va thdp nhét la
7,39% & lua (Bang 1). Phytolith dugc tach
ra theo phuong phdap tro héa kho ciing lam
tinh chat caa phytolith chiu anh huéng dang
ké bdi nhiét do xt ly mau. Dudi tic dong
ctia nhiét d¢, trong khi chit hiu co (trong
cac mau sinh khoi 14 mia, 1a ng6 va laa) bi
phan huy thanh chat bay hoi hodc ngung két
lai thanh dang mach vong, phytolith trai qua
qua trinh dehydrat héa nhung vé co ban van
giti dugc hinh thai (Hinh 1) nhu trong sinh
khéi ban dau. Sau khi két thic qua trinh nhiét
phén, phytolith tach ra di kem v6i mot lugng
cacbon tuong d6i 16n (29,02% & phytolith
la ngd; 47,54% phytolith lua va 52,71% &
phytolith 14 mia) (Bang 1).
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Ham lugng cacbon cao ggi y vé kha
nang phytolith bao vé chat hiu co khoi
su phan huy trong qua trinh tro hoéa. Su

Bang 1. Ty 1é thanh phan cic nguyén td trong cdu tric
phytolith (don vi: %)

vu thé ctia cdc nguyén t6 C va Si trong Neuvén i Phytolith
cdu truc phytolith ciing dugc ghi nhan gy La ngo Laa La mia
qua cac két qua phéan tich phé FTIR & C 29.02 4754 =271
Hinh 2. Hai nguyén t§ nay cung véi O . : :
tao thanh cac lién két hda hoc bé mat o 40,47 42,71 30,12
khac nhau cé thé chi phdi cac ddc tinh Si 18,91 7,39 11,68
hoa hoc ctia phytolith. Trong dd, cac K 4,84 0,32 0,53
nhom siloxan (Si-O-Si) & cac dinh phé Ca 527 118 35
1100 va 810 cm™ 1a cdc lién két chinh . . )
trén bé mdt cua phytolith (Hinh 3) va c6 Mg 2,54 0,68 1,08
vai tro quyét dinh cdc dic tinh hoa hoc Al 1,14 0,18 0,14
cta phytolith. Trong cac nguyén t6 dinh Fe 0,81 n.d n.d
dudng bi giti trong cdu truc phytolith, K p nd nd 0,06
c6 thé chiém t6i 4,84% (d6i véi phytolith N d d 018
A (n.d: Khéng phdt hién)
Ngbé
|
| |
|
| | X
Lua | | |
| n
g | | |
Mia | | \ | 880
T [ \ | Si-OH
2350 | |
0=C=0 1569
C=0 T
1080 800
Si-O-Si
[ I I k I
4000 3000 2000 1000

S6 song (cm™)

ngo6) (Bang 1). Lugng K trong phytolith
nay c6 thé xem la mot nguédn tai nguyén
c6 gia tri d€ b6 sung cho dit va cdy trong.
Céc két qua nghién ciiu cing goi y ring,
xt ly nhiét phan cac phén sinh khoi thua
sau thu hoach nhu 14 ngo, rom ra, la
mia 1a phuong phap phu hgp dé€ thu hoi
phytolith va cac nguyén t6 khac bi nhét
giti trong phytolith. Vi cac phuong phap
nhiét phan phtt hgp (Vi du: yém khi hoac
két hgp hoat hoa), cic nguyén td trong
sinh khéi sé dugc chuyén thanh dang dé
tiéu thuan lgi cho cay trong hut thu.

5. KET LUAN

Phytolith c6 nguén gdc tii ngod, lda, mia, v6i ham lugng
Si cao va thanh phan héa hoc da dang nguyén t6 nhu K, Ca,
Mg, Al, N, P c6 thé la mot vat liéu thiét thuc d€ giam bét
su thiéu hut Si, dong thai 1a ngudn b sung dinh dudng t6t
trong dat va cdy trong. Tuy nhién, cac nghién ctiu sau hon
vé hinh thai, bién d6i, sy hoa tan ctia Si va méi quan hé cta
chung véi cac nguyén t6 dinh dudng khac van cén tiép tuc

dugc quan tamm

LOI CAM ON: Nghién citu nay dugc tai trg béi Quy
Phdt trién Khoa hoc & Céng nghé Qudc gia Viét Nam

A Hinh 3. Phd FTIR ciia cdc
mau phytolith ngo, liia va mia

(NAFOSTED) theo dé tai ma s6 105.08-2018.300.
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ABSTRACT

MICROMORPHOLOGICAL, STRUCTURAL AND CHEMICAL
PROPERTIES OF PHYTOLITHS IN SILICON-RICH PLANTS

Nguyen Thi Quynh Anh'?, Hoang Nguyen Binh'
'Faculty of Environmental Sciences, University of Science,

’Hanoi University of Natural Resources and Environment

Nguyen Ngoc Minh!"

Vietnam National University, Hanoi

'HIM“W"II

Phytolith, a siliceous structure formed in many silicon-rich plants, has received much attention
due to their potential applications in agriculture. However, there is relatively little comparative
information on phytolith content and characteristics in different plant species. This study aims to
evaluate the micromorphological, structural and chemical properties of phytoliths derived from
corn, sugarcane, and rice plants. It was found that phytolith content of corn leaf was higher than
those of sugarcane leaf or rice. Instrumental analysis using scanning electron microscopy, infrared
and energy dispersive x-ray revealed that phytoliths from corn leaf, sugarcane leaf and rice were
generally composed of lattices with pore size ranging from 2 to 10 pm and their surface comprises
various functional groups, e.g., Si-O-Si, C=0. Containing various nutrient elements, e.g., K, Ca and
Mg, phytoliths (particularly in corn) can be considered as a potential nutrient source to be utilized
for soil improvement.

Keywords: Phytolith, morphology, chemical composition, rice, sugarcane, corn.
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UNG DUNG LY THUYET BAN THUC NGHIEM DE TiNH TOAN
LAN TRUYEN CHAT O NHIEM KHONG KHi PHAT THAI
TU BAIRAC CHON LAP HUYEN DA BAC, TINH HOA BINH

TOM TAT

Pham Thi Viét Anh’, Pham Thi Thu Hal"

ai bao trinh bay két qua danh gia chat lugng mai truong khong khi (MTKK) xung quanh bai rac
huyén DPa Bic, tinh Hoa Binh dya vao phuong phdp mo6 hinh ly thuyét ban thuc nghiém dé€ tinh
toan lan truyén TSP, NH,, H,S phat thai tli bai rdc chon lap huyén Da Bac hién tai chua dugc gidm sat
va xti ly. Két qua nghién ctiu chi ra rang, MTKK xung quanh bai rac khong bi 6 nhiém TSP, NH.. Khi
c6 gi6 Tay Nam th6i, MTKK bi 6 nhiém H,S v6i pham vi anh huéng c6 thé lén dén 1.000 m, trong do6
¢6 khu vuc dan cu thudc thon Truc Son, xa Toan Thang nam vé phia Déng Béic so véi bai réc.
T khoa: Bai rdc, mé hinh, 6 nhiém, huyén Da Bac, Hoa Binh.

1. DAT VAN DE

Bai rac huyén Da Bic, tinh Hoa Binh la bai rac cép
huyén, quy mo6 nhé khoang hon 2 ha, stt dung cong nghé
chon lap don gian, khi thai khong dugc xt ly. Khi thai
phat ra tli bai rac gom cac chat CH » NH,, H S, CO,, CO,
bui, mui hoi ¢ thé gdy 6 nhiém MTKK va anh hudng
truc tiép dén stic khoe ctia cac ho dan cu sinh séng &
khu vuc xung quanh. D€ danh gia chat lugng MTKK
thudng c6 2 cach ti€p cin chinh la st dung s6 liéu quan
trdc va mo hinh héa moi trudng. Déi véi cac bai rac cap
huyén nhu bPa Bic, quan tric moi trudng thudng khong
dugc thuc hién. Thém vao do, s6 liéu quan tric mot vai
diém chua du d€ danh gia sy lan truyén bui va khi thai
t6i moi trudong xung quanh. O Viét Nam, huo’ng nghién
ctiu ting dung mo hinh tinh toan lan truyén cac chat khi
phat thai tli cac bai rac chon 1ap méi dugc chu y trong
khoang vai ndm gan day, trong d6 c¢6 mo6 hinh ngudén
mat cua Gifford-Hanna [1]. Tuy nhién, han ché ctia mo
hinh nay la cong thic tinh toan phtic tap va khong dua
ra phuong phédp hiéu chinh mé hinh d€ dat hiéu sudt
cao, nén kho ap dung vao thuc té [2]. D€ khac phuc,
Pham Ngoc Ho da dya trén ly thuyét ban thuc nghiém
[3] nhdm cai tién mo hinh Gifford-Hanna bang mo hinh
hoéi quy ham da thiic dang téng quat bac 6 va doi véi bai
rac c6 quy mo nho chi can ting dung ham da thtic bac 3.
Trong nghién ctiu nay, phuong phap mo6 hinh ly thuyét
ban thuc nghiém [2] ndi trén sé dugc nghién ctu, ting
dung dé tinh todn lan truyén TSP, NH,, H,S phat thai tu
bai rac chon lap huyén ba Bac t6i khu viyc dan cu xung
quanh, nham cung cdp thong tin cho co quan quan ly
moi trudng dia phuong va canh béo 6 nhiém.

2. POI TUQONG VA PHUONG PHAP
NGHIEN CUU

2.1. Déi twong va pham vi nghién ciru

) Chat lugng khong khi khu vue bai rac huyén ba

Bac, tinh Hoa Binh; cac thong so dugc lua chon dé
danh gia la TSP, NH,, H.S.

2.2. Phwong phdp nghién ciru

Nghién ctru s dung phuong phép 1y thuyét ban
thyc nghiém nham cai tiénqmé hinh Gifford -Hanna
cua Pham Ngoc Hb [3] dé xdy dung mé hinh lan
truyén 6 nhlem tir bai rac co dang sau [2]:

Clx*) = (ax™® + bx** 4+ cx™ +d) (1)

U CI"-C
. x
==
*o
la dai lugng vo thtr nguyén, vdi x la khoang cach
(m); x, 1a khoang cach t6i da tinh tir bién gi6i bai réc
theo cac vi tri quan trac tryc ti€p ctia moi bai rac cu
thé, duoc lay lam kich thudc chuan hoa (m); u - tbe
do gio tire thoi do tai cac thoi diém quan tric theo cac
hudng gié (m/s); C1¢cCre- Gia tri gidi han ndng do
chét 6 nhidm dugc quy dinh trong QCVN 05:2013/
BTNMT [4] va QCVN 06:2009/BTNMT [5]; a,b,c,d
1a cac hé sd duge xac dinh tir ham hdi quy da thirc
bac 3, dua vao céac sd lidu do dac thue té tai khu vuc
bai rdc nghién ctru; M 13 tai luong 6 nhiém (ug/
m2.s) dugc tinh theo cong thirc cai tién tir mo hinh
Gifford va Hanna trén co s 1y thuyét dong dang va
thi nguyén [3]: M = (Cgp — Cpzp) X 0 (2);
T (m/s) 1a toc do gié Gmg véi khoang cach do theo

Trong do:

'Khoa Méi truong, Truong Pai hoc Khoa hoc Tu nhién, Dai hoc Quéc gia Ha Noi
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tat ca cac huéng gio; sai sé twong ddi ciia mé hinh
(cong thtrc 1) duge danh gia theo cong thiic thong
ké co ban sau:

Cu (1)~ Cas (1)

g(x")= 3)
| Cu(1h)
va hi€u suat mo hinh p theo cong thurc:
W()=1e(x)e e

Trong do, C (1" la gia tri trung binh gi¢ cua
nong do chat 6 nhiém thyc té& do dugc (ng/m?’);
Cy(1h) la ndng d6 du bao theo cong thirc (1). Néu
sai sO &(x") tai cac khoang cach x* nho, khoang tur
0,01 - 0,2 twong trng va4i higu suét md hinh dat dugc
tir 80% - 99% thi khong can hiéu chinh. Trudng
hop ¢6 sai s6 16n thi mé hinh can hiéu chinh theo
tai liu [3]:
Ce(x)=C_ (x)+a(x) (5)
trong do, C', Nong d6 chat 6 nhiém duoc higu
chinh;C & (x") - Nong do du bao theo cong thic

(1); a(x”) - Hé s6 hiéu chinh trung binh dugc tinh
tur cac khoang cach chuén hoa.

Co 56 56 liéu d‘e tinh todn: Nong do TSP, NH,,
H,S dugc quan trac hai dot vao thang 11 va thang
12/2020 Céc vi tri 14y mau nam vé phia Dbong
Bic cua bdi rac - noi co6 khu dan cu sinh sbng
lan lwot 14 50 m, 100 m,150 m, 250 m, 350 m
va 450 m. Khoang cach dugc léy lam kich thudce
chuan hoa x,1a 450 m. Ham luong TSP dugc xac
dinh bing phuong phap do nhanh, sir dung thiét
bi do bui Haz-Dust EPAM 5000. H,S dugc xac
dinh bang phuong phap do nhanh, str dung thiét bi
Gray Wolf. NH, dugc xac dinh bang phuong phap
MASA 401. Mau khi ¢6 chira NH, dugc phén tich
0 Trung tdm Nghién ciu Quan trac va Mo hinh
hoa Méi truong (CEMM), Truong Pai hoc Khoa
hoc Tu Nhién, Dai hoc Qudc gia Ha Noi. Gia tri
ndéng d6 nén cua TSP, NH, va H,S quan tric tai
khu vic nghién ciru 1an lu'ort 1a 29, 5 48,5; 41. Gia
tri dugc st dung dé xay dung ham h01 quy bac 3
1a gia tri ndng do trung binh gid cao nhat trong 2
dot quan tric tai ting vi tri.

3.KET QUA NGHIEN CUU VA THAO LUAN

3.1. Xay dung ham da thiic bdc 3 cho cdc thong
s6 TSP, NH,, H,S

Cac ham da thtic bac 3 dugc xay dung tui s6 liéu
do thuc té€ TSP, NH,, H,S, thé hién trong Hinh 2.
Cé thé thdy rang, hé s6 tuong quan hoi quy R? déu
c6 gia tri x4p xi tli 9,0 trd 1én. Do vay, nghién ctiu
sti dung cac hé s6 thu dugc tii cdc ham nay, két hop
v6i cach tinh M (xem cong thiic thit 2) d€ xac dinh
cong thc tinh lan truyén 6 nhiém cho tling chat
(xem cong thtic 6,7,8) nhu dudi day.

C(x*)(ug/m?)

C(x*)(ug/m?)

C(x*)(ug/m?)

A Hinh 1. So do khu vuc 1dy mau va khu dan cu
xung quanh bai rdac (Nguon: Google map)

+TSP: C (x°) = 863%% (- 49.071.26x" + 160.94x"
- 14848" 4 97.19) (©
o 86 25 )
+NH; C(x) = 8023 (-122.16x" + 394.88x

429.55x" + 263.31) (7)

+H,S: C(x") = 158.13 -227.26x" + 507.96x"—
ux42 373 37x" +228.11) (8)

90

20

70 . TSP
60 BT e
50

40 , y
¥y =-49.071x°+160.94x°- 148 .48x+97.19
30 R*=0.9679

20
10

0 x*
0 0.2 0.4 06 08 1 1.2
250
200 ."--.,__. NH3
150 Te...
R
100 e S .
y =-122.16x% + 394.88x- 429.55x + 263.31
50 R?=0.9835
0 x*
0 0.2 04 06 08 1 12
250
200 2
*. o
150
100
50 y =-227.26x%+507.96x2- 373.37x+228.11
R?*=0.8942
0 x*
0 0.2 0.4 0.6 0.8 i | 1.2

A Hinh 2. M6 phéng ham hoi qui bdc 3 doi vdi cdc thong s6
TSP, NH,, H,S (kich thudc chudn héa 450 m)
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C(x*)(ug/m’)

C(x*)(ng/m’)

C(x*)(ng/m’)

¢ Mai truong

Hiéu chinh mo hinh: Két qua tinh phan bd néng
do TSP, H,S tii bai rac theo cong thiic (6), (8) roi vao
truong hop co sai s6 tuong doi tii 0,4 - 0,5 nén can phai
hiéu chinh két qua tinh CZC theo cong thtc (5). Mo
hinh sau hiéu chinh c6 hiéu suit ti 83,4% - 99,57% déi
v6i TSP va ti 78% - 95,7% doi véi H,S (trti vi tri cach
bai rdc 50 m, hiéu sudt mo hinh chi dat hon 50%). Mo
hinh tinh cho NH, khong can phai hi¢u chinh do hi¢u
sudt mo hinh du bao dat 80 - 88%. Nhu vay, c6 thé st
dung cac cong thuc (6), (7), (8) dé tinh toan lan truyén
TSP, H,S va NH, dén nhiing khoang cach bat ky xung
quanh bai rac.

3.2. Két qud tinh lan truyén é6 nhiém theo phuong
phdp ly thuyét ban thic nghiém

Vi quy mo bai rac nho (dién tich chi khoang hon
2 ha), nghién ctiu lya chon khoang cach t6i da d€ tinh
todn 1a 1.000 m . Két qua tinh lan truyén TSP, NH, va
H.,S dugc thé hién trén Hinh 3.

80 TSP
60 e p— _ —
40
20 0.1 02 03 04 05 06 07 08 09 1
0
0 200 400 600 800 1000
—x*  ——C(x¥)(ug/m3) Khoang cach x(m)
200
\\\1 NH3
150 ~_
E"Ha_x
100 e ——
0.1 0.2 0.3 04 05 06 07 08 09 1
Q 200 400 00 800 1000
> Khoang cach x{m)
x* Cx*)(pg/m3)
300
H,S
250
200
150
100 T e —
50
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0
Q 200 400 600 800 1000
x C(x*)(ug/m3) Khoang cach x(m)

A Hinh 3. Phin b6 nong do TSP, H .S, NH, theo khoang cach
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Hudng gi6 chinh & khu vuc huyén Pa Bac
vao mua dong la Dong Bic, mua he thi bi anh
hudng ctia gié Tay kho néng do diéu kién
dia hinh khu vuc. Tuy nhién, cudi cac huéng
gié nay so v6i nguon (bai rac) la nghia trang,
vung d6i va rudng, chi c6 mot hai ho dan sinh
song. Trén ban d6 Hinh 1 cho thdy, vé phia
bong Bac ctia bai rac ¢6 khu dan cu  thudc
thon Truc Son, xa Toan Thang sinh s6ng, c
thé chiu anh hudng boi khi thai tu bai rac khi
gi6 Tay Nam thoi.

Cin cud vao QCVN 0:5/2013 quy dinh
vé giéi han cho phép cua TSP trong mdi
truong xung quanh la 300 m pg/m* va QCVN
06/2009:BTNMT quy dinh vé gi6i han cac
chit doc hai trong moi truong (doi véi NH,
la 200 pug/m’ H.S la 42 ug/m’) cé thé thay
rang: Khu vuc phia Pong Bac so véi bai rac
(khi c6 gi6é Tay Nam thdi) khong bi 6 nhiém
TSP va NH,. Gi4 tri TSP nho hon rit nhiéu
lan QCCP, gia tri cao nhat chi dat 70 ug/m’
(tai vi tri 50 m gan nguon phat thai). MTKK
xung quanh bai rac bi 6 nhiém H,S, pham vi
anh hudng c6 thé 1én téi 1.000 m cach bién
gidi bai réc. Gid tri nong do H,S vuot qud gidi
han cho phép tii 2,5 dén hon 6 1an QCCP, cao
nhat tai vi tri gan bai rac. Tai khu vuc c6 dan
cu thén Trac Son, Xa Toan Thang sinh séng
(tu vi tri khoang 300 m - 400 m cach bai rac)
gid tri H.S van vugt QCCP tii 2 - 3 1an.

4. KET LUAN

Trén co sd ting dung ly thuyét ban thuc
nghiém va cac s6 liéu quan tric thuc té,
nghién ctiu da xay dung dugc mo hinh tinh
toan lan truyén TSP, NH,, HS phat thai tu
bai rdc huyén ba Bac, tinh Hoa Binh c6 dang
cac ham da thitic bac 3. Két qua ting dung mo
hinh cho thdy, MTKK xung quanh bai rac bi
6 nhiém HS va khu vuc dan cu thudc thon
Truc Son, Xa Toan Thing nam vé phia Dong
Béc ctia bai rac bi 6 nhiéem H.S khi c6 gi6 Tay
Nam théi. Bui TSP va NH, van ndm trong gidi
han cho phép theo quy chuén hién hanh. Két
qua nghién ctiu cung cap thém thong tin phuc
vu cong tac quan ly moi trudng dia phuong va
cadnh bdo 6 nhiém; 1a co s& d€ tinh toan dén
bu cho cac ho dan (néu can thiét). Mo hinh
tinh toan don gian, hiéu suit cao, c6 thé dugc
ap dung cho nhiing bai rac nho, cap huyén &
tinh Hoa Binhm

LOI CAM ON: Cc tdc gid xin cdm on Dé
tai QG.20.08, DPHQGHN da ho trg kinh phi dé
thiic hién nghién ciiu nay.
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APPLYING SEMI-EMPIRICAL THEORY TO CACLCULATE THE
TRANSPORTATION OF AIR POLLUTANTS EMMITTED FROM
THE LANDFILLS IN DA BAC DISTRICT, HOA BINH PROVINCE

Pham Thi Viet Anh", Pham Thi Thu Ha'
Faculty of Environmental Sciences, University of Science,

Vietnam National University, Hanoi

ABSTRACT

This paper presents the results of air quality assessment around the landfill in Da Bac district, Hoa
Binh province. Based on the semi-empirical theoretical method, a model was established to calculate
the transportation of TSP, NH,, H,S emitted from the Da Bac landfill site that has not been monitored
and treated. The results show that the air environment surrounding the landfill site is not polluted by
TSP, NH,. Air environment are polluted by H,S with an affected range of up to 1.000 m when the
southwest winh blows, including residential areas in Truc Son hamlet, Toan Thang commune located
to the northeast compared to the landfill.

Key words: Land[fill, pollution, model, Da Bac, Hoa Binh.
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» Moéi truong

PANH GIA HAM LUGNG CLO DU TRONG NUGC MAY
TAI MOT SO KHU VUC TiNH THAI NGUYEN VA TP. HA NOI

Nguyén Xuéin Thi Lam, Tran Hai Yén, Ng6 Van Anh

TOM TAT

Nguyén Thi Ha', Nguyén Thu Uyén |

Tran Van An?

hti trung nudc bang clo la phuong phap phd bién trong san xudt nudc cdp & Viét Nam. Tuy nhién,

sti dung qua liéu lugng clo c6 thé gay du lugng cao trong nudc, anh hudng dén chat lugng nudc
va stic khoe cong dong do hinh thanh san phdm phu nhu trihalomethane (THMs) c6 thé gay ung thu.
Nghién ctiu nay da phan tich du lugng clo trong nudc cip (nudc may) & mot s6 nha may cap nudc, ho
gia dinh trén dia ban tinh Thai Nguyén va TP. Ha No6i. Phuong phap phén tich clo du bang do nhanh
st dung thudc thii o-toluidine. Két qua cho thdy, du lugng clo 6 hau hét mau nudc mdy (125 mau) nam
trong khoang 0,3 - 0,5 mg/l. Tuy nhién, khoang 20% s6 mau c6 du lugng clo cao tti 0,7 - 0,8 mg/l, vugt
tiéu chuin ctia WHO. O mot s6 khu vuc thudc dia ban khao sat phat hién du lugng clo thip, < 0,2 mg/l,
tham chi ¢6 7 mau chi & miic 0,1 mg/l, khong dap ting tiéu chudn cia WHO va Viét Nam (QCVN 01-
1:2018/BYT). Mtic du lugng thip nay cé nguy co gy tai nhiém vi sinh vat, anh hudng dén ngudi st dung.

T khéa: Khit tring nude bang clo, clo du, nuéc mdy, Ha Noi, Thdi Nguyén.

1. MO PAU

Trong cac phuong phap khu trung héa hoc, kht triung bang
clo (Cl)) Ia phuong phap phd bién [3]. Day la mot chat khii tring
gia thanh thap, c6 thé tiéu diét hau hét cac vi khudn gay bénh
trong nudc. Tuy nhién, khi trung bang clo ¢6 thé hinh thanh
céc san phdm phu. Mot loai san phdm phu ctia qua trinh clo héa
1a trihalomethanes (THMs) dugc xem la chat gay ung thu & con
nguoi [4, 5]. Dé tranh tao cac san phdm phu nay trong nudc cép,
khu triing bang clo hién da han ché st dung & nhiéu nudc va cac
phuong phap kht trung khac nhu diing ozon, tia tt ngoai (UV)
dang dugc st dung phé bién hon. Cloramin la chat khi trung 6n
dinh hon va it nguy co tao ra cac sain phdm phu c6 hai, tuy nhién
chi phi cao hon so véi clo [6, 7]. Cac phuong phap khac cling c6
thé loai bd mdt phén vi sinh vat nhu qua trinh keo ty, lang, loc
cai tién va loc mang.

Bén canh viéc sti dung qua liéu lugng clo khi khti triing c6 thé
dan dén du lugng cao trong nudc, gay anh hudng khong chi dén
chét lugng nudc ma con ¢é nguy co hinh thanh cic san phim
phu co clo gy hai cho stic khde, néu du lugng clo thdp cling
khéng dam bao an toan khi st dung nudc do cé thé tdi nhiém
vi sinh vat [8, 9]. Nghién ctiu nay phan tich du lugng clo trong
nudc cap (nudc may) & mot s6 nha may cap nude va ho gia dinh
trén dia ban tinh Thai Nguyén, TP. Ha No¢i, trong d6 so sanh du
lugng clo hoat ddng trong nudc cap tai nha may, ho dan, lam co
s danh gid mtc du lugng clo an toan trong nudc cdp sinh hoat,
giam nguy co tai nhiém khuan.

2. PHUONG PHAP NGHIEN CUU
2.1. Déi tugng, mau nghién ciiu

Tai tinh Thai Nguyén, 31 mau nudc cdp
cho sinh hoat dugc 14y tai cac ho dan thudc cac
phuong: Quang Vinh, Tan Long, Hoang Van
Thy, Quan Triéu, Ttc Duyén, Trung Vuong, TP.
Thai Nguyén va cac huyén Dong Hy, V6 Nhai,
Dai Tt va TP. Song Cong. Tai TP. Ha Noi, 94
mau dugc ldy tai 6 nha may nuéc: PV, LD, VH,
bC, ST1, ST2 va 30 ho dan gan khu vuc 6 nha
may nudc 6 trén, xung quanh khu vic 2 nha may
nudc TM, NH (cach khoang 1 km). Cac mau
duogc lay vao 6 - 7 dgt trong khoang tui thang 1
- 8/2021. Méu nuéc dugc lay tai diém bom lén
mang lu6i 6 nha may va truc tiép voi (dudng
ong) 6 ho gia dinh.

2.2. Phuong phdp nghién ciiu

Tién hanh ldy mau theo TCVN 6663-5:2009
va do du lugng clo trong mau nudc cdp theo
cac budc sau [10]: Trang 6ng nghiém thuy tinh
2 - 3 1an bang nudc voi diém ldy mau > Ly 5
- 6 ml mau nudc vao 6ng nghiém > Thém 1 - 2
giot dung dich o-toluidine > Sau 5 - 10 gidy khi
mau vang xudt hién 6n dinh > So mau cta 6ng
nghiém véi Thang mau clo du > Doc két qua.

'Khoa Méi truong, Trueong Dai hoc Khoa hoc Tw nhién, Dai hoc Quéc gia Ha Noi

?Trung tam Kiém sodt bénh tat Thanh phd Ha Noi
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Nguyén ly ctia phuong phap do nhanh clo du trong
nude cép sinh hoat bang thudc thu o-toluidine (cta
Sigma-Aldrich): Thu6c tht o-toluidine trong axit
clohydric phan ting véi clo ty do c6 trong nudc tao
thanh dung dich c6 mau vang:

NH, NH,
©/CH3 Ch, (aq.) cl CH
o-toluidine Cl

Cuong do mau vang ty 1é v6i ham lugng clo du
trong mau theo thang mau dudi day:

[WRETTTETTT

A Hinh 1. Thang mau chudn xdc dinh clo du trong nuidc
cdp sinh hoat bang thudc thit o-toluidine (don vi: mg/l)

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua phan tich ham lugng clo du tai khu
viic Thdai Nguyén va TP. Ha Noi

Két qua khao sat, phan tich clo du tai cic dia diém
ho dan nghién ctiu khu vuc cua tinh Thai Nguyén va
TP. Ha Noi dugc chi ra & Hinh 2 va 3.

Hinh 2 cho thdy, lugng clo du 6 hiu hét cac diém
khu vyc huyén Phu Luong va phuong Tuc Duyén &
TP. Thai Nguyén déu ndm trong
tiéu chudn cho phép cua B6 Y
té (QCVN 01-1:2018/BYT), 0,2
- 1,0 mg/l. Nhin chung, da s6
cac khu vuc ldy mau déu dudi
0,5 mg/l, tuy nhién c6 5 - 6 mau
& muc xdp xi 0,2 mg/l va 5/31
& mtc clo thip 0,1 mg/l - day
la mtc c¢6 nguy co tai nhiém
khuén cao, giy rti ro cho nguoi
st dung.

O khu vuc Ha Noi cac khu
vuc ldy mau c6 lugng clo du
cao, khoang 50% s6 mau c6 ham
lugng clo du trong khoang tti 0,5
- 0,8 mg/l vugt qua tiéu chudn
caa WHO (0,2 - 0,5 mg/l). Chi
c6 3/24 mau & khu vuc nay c6
lugng clo du nhé hon 0,2 mg/l, g
thdp nhét 1a 0,1 mg/l c6 thé gay
tai nhiém vi sinh vat. Mtc clo du
cao nhat do dugc la 0,8 mg/l &
h¢ dén la cao so v6i quy dinh cta
WHO, tuy nhién van dat ngudng

C (mg/l)

e

il
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3.2. So sdnh du lugng clo 6 nha mdy nudc va khu
ho dan

bé danh gia miic d6 giam ham lugng clo du trong
nudc cap khi bom cép tii nha may lén mang ludi dén
cac ho dan, da tién hanh phan tich ham lugng clo du
tai cac nha mdy va ho dan st dung nudc & xung quanh
trong ban kinh khoang 1 km (Hinh 4 va 5).

Két qua Hinh 4 (a) cho thdy, tai cic nha may,
khoang clo du dao dong kha I6n ti 0,4 - 0,9 mg/l,
déu dap tng tiéu chudn cta Viét Nam, trong d6 nha
may nudc VH c6 khoang gia tri 6n dinh nhét. Hinh 4
(b) thdy ro su giam ham lugng clo du khi nuéc dugc
van chuyén trong mang luégi cip dén cac ho dan xung
quanh. Mtic giam tuong ty & nha may nudc PV va
DC, trong khi nha may LD va VH cé mtic giam nhiéu
hon dang ké (tu 0,7 - 0,8 xuéng chi con 0,2 - 0,3 mg/l).
Nguyén nhén c6 thé ngoai khoang cach tii nha may
dén ho dan con do thoi diém ldy mau, do vi nhiét do
khac nhau c6 thé anh hudng ham lugng clo du trong
nudc cap sinh hoat.

Két qua Hinh 5 cho thay, qua 7 dgt phan tich, ham
lugng clo du & nha may ST1 kha 6n dinh & muc 0,7
mg/l dap ting yéu cdu dam bao an toan. G nha méy
ST2, két qua do 4 dot sau c6 ham lugng thap hon (0,5 -
0,6 mg/l), tuy nhién van nam trong nguéng cho phép.
Ngoai ra, tai cac ho dén, ham lugng clo du cting kha
cao, tuong tu nhu & nha may trtit mot s6 dot § ST1_N
(dot 1,4) vadot 4,7 6 ST2_N.
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A Hinh 2. Ham lugng clo du 6 cdc diém ldy mau
ho dan trén dia ban tinh Thdi Nguyén
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Ky hidu mau

0,2 - 1,0 mg/l theo QCVN 01-
1:2018/BYT.

A Hinh 3. Ham lugng clo du & cdc diém ldy mau ho déan
khu vyc TP. Ha Noi xung quanh nha mdy nvidc TM va NH
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¢ Mai truong

Ham lwong clo du tai mét s6 nha may cap Ham lrong clo du tai nha may va hé dén
nwdc trén dia ban Ha N61 qua 7 dot khao sat bén ngoai (thang 8/2021), mg/l
1 1 ———————————————————— -
3 os * QCVN
5 -
o " k.
0.6
2L 04
g WHO
802 I
0 PV PV_N LD LO_N VH VH_N BC DC_N
a PV 1P VH BC |1| - - - -

A Hinh 4. Két quad do ham lugng clo du trong nuidc cdp tai mot s6 nha mdy khu
viic TP. Ha N§i (a) va so sdanh gitia nuidc trong nha mdy va tai ho dan (b)
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§/ 0.7 QCVN
o 0.6
=]
o 05 FET B FBEE - " " m—ETEEa-" BB Rl
%" 0.4
B s WHO
E o2 :
T 01
0
ST1_N ST2_N
A Hinh 5. Két qud phan tich ham lugng clo du ciia 7 dot l1dy mdu tai nha mdy ST1,
ST2 va khu xung quanh (tii thdang 1 - 6/2021)
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ST1_N1 ST1 N2 ST1_N3 ST2_N1 ST2_N2 ST2_N3

A Hinh 6. Két qud phan tich ham lugng clo du tai nha mady
va cdc hd dan bén ngoai (dgt 1dy mau thdng 8/2021)

Hinh 6 ciing cho thdy mtic gidm khd r6 rét ham  QCVN 01-1:2018/BYT. Két qua nay cling tuong dong
luigng clo du & cdc diém ldy mdu bén ngoai nha mdy.  ygi mot s6 két qua dugc cong bd & Viét Nam, trong do
Ham lugng gidm tuf 0,7 xuéng con tit 0,4 - 0,5 mg/l  hay hét cac méu nude cép cho sinh hoat déu dat thap
6 nha mdy nu6c ST1 va tii 0,6 xudng con 0,4 mg/l & hon ngudng trén nhung thuong khong dat & ngudng
nha mdy nudc ST2. Tuy nhién, & tit cd cdc vi tri, ham  §y¢i, du lugng clo thdp hon khéng dt dé dam bao
lugng clo du van ndm trong ngudng cho phép theo khong tai nhiém khuén [1, 2].
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4. KET LUAN

Du lugng clo trong nudc cip & cac ho dan trén dia
ban nghién ctiu thugc tinh Thai Nguyén c6 mtic thap,
trong khoang 0,1 - 0,5 mg/l. Khoang 20% s6 mau c6
ham lugng clo thdp hon 0,2 mg/l, dac biét 7 mau ham
lugng & muic 0,1 mg/l c6 nguy co tai nhiém vi sinh vét,
anh huéng dén stc khoe ngusi st dung. O ngudng
trén, tat ca cac mau déu dap ting QCVN 01-1:2018/
BYT, tuy nhién so véi tiéu chudn cia WHO, 4/31 mau
vugt (> 0,5 mg/l).
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ABSTRACT

of microorganisms and affect on the public health.

ASSESSMENT OF CHLORINE RESIDUE IN TAP WATER
AT SOME AREAS IN THAINGUYEN AND HA NOI CITY

Nguyen Thi Ha"', Tran Van An? Nguyen Thu Uyen'
Nguyen Xuan Thi Lam’, Tran Hai Yen', Ngo Van Anh'

'Faculty of Environmental Sciences, University of Science,

Disinfection of water with chlorine is one of the popular methods in the production of supply water in
Vietnam. However, using an overdose of activated chlorine can cause high residues in water, affecting water
quality and public health due to the formation of by-products such as trihalomethane (THMs) causing cancer.
In this study, chlorine residues in supply water (tap water) were dertermined in some supply water plants
and households in Thai Nguyen province and Hanoi city. Rapid measurement using o-toluidine reagent was
applied to identify residual chloride content. The results showed that chlorine residues in 125 samples of tap
water were mostly at about 0.3 - 0.5 mg/l. However, about 20% of samples had high chlorine residues ranged
0.7 - 0.8 mg/l, specially in supply water plants that exceed WHO level. In some studied areas, it was found low
chlorine residues, < 0.2 mg/l, even 7 samples at 0.1 mg/I level that does not meet the standards according to
both WHO and Vietnam (QCVN 01-1:2018/BYT). These low level of chlorine residues can cause re-infection

Keywords: Chlorination, chlorine residue, tap water, Ha Noi, Thai Nguyen.

Vietnam National University, Hanoi

’Hanoi Center for Disease control
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DANH GIA CHAT LUGNG NUGC MAT KHU VUC M6
THAN VANG DANH, TP. UONG Bi, TINH QUANG NINH

Pham Thi Thu Ha', Tran Van Thuy |V

Nguyén Thanh Nam?, Duong Ngoc Bach?, Phi Thi Ly?

TOM TAT

ghién ctiu nay da thuc hién quan tric chit lugng nudc mat khu viic mo than Vang Danh véi 3

diém: trudc diém tiép nhan nudc thai 100 m, tai diém tiép nhan va sau diém tiép nhan 100 m
trén song Vang Danh; danh gid dién bién chat lugng nudc qua cac ndm béang chi s6 chat lugng nuédc
(WQI). Két qua nghién ctiu cho thdy, chit lugng nudc mit khu viic mé Vang Danh dang bi 6 nhiém
bdi cac thong s6 chat ran lo ling (TSS), COD, NH,*, mangan (Mn). Tuy nhién, chit ligng nu6c da
c6 su cai thién dang ké qua cac ndm 2015 - 2017 do tram xu ly nudc thai dugc dua vao hoat dong ti
nam 2015 va nang cong sudt vao ndm 2016. Dén nam 2017, chi s6 danh gid chat lugng nuéc WQI dat
80 thudc mtic thi 2 ctia thang danh gia (76 < WQI < 90), ting véi chét lugng nudce st dung cho muc
dich cdp nudc sinh hoat nhung cin bién phép xti Iy phtt hgp. Ngoai ra, nghién ctiu d 14y 3 mau nudc
thai mo Vang Danh trudc va sau xu ly d€ danh gia anh huéng ctia nudc thai dén moi truong nude
mat. Két qua cho thiy, nong do cac chit 6 nhiém trong nudc thai mo than da giam dang ké sau khi
qua hé thong xt ly, dat giéi han cho phép ciia QCVN 40:2011, cot A dugc xa vao ngudn nudec dung

cho muc dich cip nudc sinh hoat.

T khéa: Quan trac chdt ligng nudc, chi s chdt ligng niiéc WQI, song Vang Danh, mé than Vang Danh.

1. PAT VAN DE

Tai Viét Nam, nudc thai mo khai thac than phat sinh
chti yéu tai Quang Ninh véi luu lugng thai khoang 70
triéu m*/ndm [1]. Nudc thai mo than cé dic tinh pH
thdp, nong do cac chit nhu TSS, sat (Fe) va Mn cao gay
ra nhiéu anh hudng dén hé thong song, sudi, ho nhu gay
boi ldp, lam mat nguon thuy sinh, suy gidm chét lugng
nudc ngudn ti€p nhan (2, 3].

Mo than Vang Danh thu¢c phuong Vang Danh, TP.
Ubng Bi, tinh Quang Ninh [2, 4], 1a don vi khai thac
than ham 1o 16n cua Tap doan Cong nghiép Than -
Khodng san Viét Nam (TKV). Khai thac than tai mo
Vang Danh gép phan dam bao an ninh ndng lugng
qudc gia, tao nhiéu cdng viéc cho nguoi lao dong, dong
g6p 16n vao phat trién kinh té - xa hoi ctia dia phuong.
Tuy nhién, qua trinh khai thac than da gy anh hudng
tiéu cuc dén moi trudng nudc mat xung quanh khu vuc
khai thac than. Nudc thai trong khai thac than tai mo
Vang Danh dugc thai vao nguon tiép nhan la song Vang
Danh, mét con séng c6 gid tri 16n do6i véi viéc cung cap
nudc cho sinh hoat [8], sdn xudt néng nghiép va diéu
hoa nudc vé miia mua cta tinh Quang Ninh. Vivay, can
6 cac nghién ctiu danh gia thuc trang chat lugng nudc

mat khu vic mé than Vang Danh dé thdy dugc anh
hudng ctia hoat dong khai thac than 1én mdi trudng
nuéc mdt, tii d6 cd cac giai phap hai hoa gitia san
xudt di doi v6i bao vé mai trudng.

2. POI TUQONG, PHAM VI VA PHUONG
PHAP NGHIEN CUU

2.1. Doi tugng, pham vi nghién ciiu

Song Vang Danh dugc hgp thanh gom nhiéu con
sudi nho bat nguon tii day ndi Bao bai, song Vang
Danbh, chdy theo dia hinh tti Bic xu6ng Nam, sau d6
hop luu véi cac suoi chinh Udng Thugng, suéi Vang
Danbh, sudi Than Thiing chay qua khu vic phudng
Vang Danh. Bén dia phén phuong Bac Son, song
Vang Danh thanh thugng ngudén song Uong [4].
Song Vang Danh c6 chiéu dai khoang 8 km, long
song rong tit 12 - 20 m, luu lugng nuéc song phu
thudc theo mua. Luu lugng mua mua tu 3,127 m’/s
- 429,082 m*/s, vé mua kho, luu lugng nho tu 0,488
m’/s - 41,212 m’/s.

Pham vi nghién ctiu 1a doan séng chay qua mo
Vang Danh (doan tii khu Canh Ga dén tram Bao v¢),
day la doan song tiép nhan nudc thai mé (Hinh 1).

'Khoa Moi truong, Truong Pai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha Noi

2Cong ty CP Tin hoc, Cong nghé, Moi trudng - Vinacomin

3Trung tam Nghién ctiu Quan trdc va Mo hinh héa Moi trudng,
Truong Bai hoc Khoa hoc Ty nhién, Pai hoc Qu(fc gia Ha Noi
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Cau Nhj Long

Tram Béo vé

A Hinh 1. Khu vuc nghién ciiu

/‘NTZ :

< | TramXLNT

moi trudng nudc mat song Vang
Danh lién tuc tii ndm 2013 - 2016
v6i tan sudt 1 1an/quy (4 lan/ndm)
cua Tap doan Cong nghiép Than -
Khodng san Viét Nam (TKV) do
Cong ty CP Tin hoc, Cong nghé,
Moi trudng - Vinacomin (VITE)
thuc hién [9].

2.2.2. Phuong phdp ldy mau,
bdo quadn va phan tich
Mau nudc mat, nude thai duoc
ldy va bdo quan theo huéng dan
clia céc tiéu chuin hién hanh bao
g6m TCVN 6663-1:2011, TCVN
6663-3:2014, TCVN 6663-6:2008
va TCVN 5999:1995. Vi tri toa do
cac diém ldy mau dugc thé hién
trong Bang 1 va Hinh 1.

Nudc thai mo sau khi xt ly dugc xa ra sudi
Vang Danh qua hé théng muong dan chay

vao song Vang D'flnh. Theo 86 li¢1,1 thoﬂng‘ke, K Toa d6 VN 2000
trén luu lugng nudec bom thoat nudc moé hang h_}' Vi tri ldy mau
nam, luu lugng nude thai mo Vang Danh dugc leu X Y
xu ly dao dong trong khodng ti 1.900 n‘13/h,- I Nuéc mat
2.800 m*/h. Mo than Vang Danh nam vé phia
thugng nguoén song Vang Danh véi cong sudt Nugc song Vang Danh tai
thiét ké khai thac 1a 600.000 tan/ndm [4], cong cdu Nhi Long (cach diém
nghé khai thac chinh la h¢ thong khai thac cot NM_1 | tiép nhan nudc thai cta tram | 2.336.709,49 | 400.454,90
dai theo phuong 16 chg chéng bang ct thuy XLNT Vang Danh 100 m vé
lyc don, gid thay Iyc di dong [5, 6]. Tram xt phia thugng lvu)
ly nuéc thai (XLNT) clia mo Vang Danh da
dugc dua vao hoat dong modul 1 c6 cong suat Nudc sudi Vang Danh doan
800 m*/h vao ndm 2015 va modul s6 2 c¢6 cong NM_2 | hop luu véi sdng Vang Danh | 2.336.764,77 | 400.600,60
suat 2.200 m*/h vao ndm 2016. Tng cong sudt (ti€p nhan nudc thai)
tram XLNT Vang Danh la 3.000 m’/h.
Nudc mit sdbng ngodi chiu téc dong tu Nudc song Vang D*{nh tai
hoat dong x4 nudc thai sau xtt ly ctia md tram Bao vé (cach diém tiép
Vang Danh (luu lugng t&i da 3.000 m*/h) con NM_3 | nhin nudc thdi clia tram | 2.336.608,06 | 400.580,31
chiu tdc dong tii nudc thai sinh hoat ctia cac XL,NT Vang Danh 100 m vé
ho dan song trong khu vuc, nudc mua chay phia ha luu)
tran va nudc thdi ti cic mo than khéc & phia .
II Nudc thai
thuong luu.
2.2. Phuong phdp nghién ciiu Nuéc thai tai bé diéu lugng
221 Ditliéu NT_1 | Canh Ga (thu nudc théi tap | 2.337.397,37 | 399.942,38
o : : ’ trung ctia 10 +130, +135)
Nghién ctiu sti dung s6 liéu quan trac thuc
tfi Va(i/ ‘Ehanlg) 6/?101‘7 3tgu ?3 vi tr} la)}rl 7r.n€u’1 trel} Nudc thai tai b€ diéu luong
song Vang Danh va 3 mau nudc thai cia mo Vang Danh (bé thu thu nuéc
than Vang Danh; s6 liéu quan tric dot thang NT2 1 hai tap trung ctta 1o +120, | 222690217 | 400726,88
3/2017 do Trung tdm quan trac TN&MT tinh +122)
Quang Ninh thuc hién [8] tai 3 vi tri trén song
Vang Danh bao gom: trudc diém tiép nhan Nudc thai sau xii IV tai clia xa
) g ; y tai cua xa
nudc thai 100 m, tai diém ti€p nhan va sau NT3 | a tram XLNT Vang Danh 2.336.699,08 | 400.573,16
diém tiép nhén 100 m; chudi s6 liéu quan trac

Bang 1. Vi tri toa dd cac diém quan tric nuéc mit va nude thai
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Tat ca cac thong s6 mdi trudng nay déu dugc phan
tich theo cac phuong phép tiéu chudn cta Viét Nam
hodc phuong phap chuin xét nghiém nudc va nuéc
thai ctia Hiép hoi Y t€ cong cong ctia My (Standard
methods for environmental water and waste water,
American Public Health Association). Két qua nghién
ctiu ¢6 do tin cdy, chinh xac cao dam bao yéu cau theo
ndi dung nghién ctiu.

2.2.3. Phuong phdp xii ly so liéu

S6 liéu tho ban dau dugc tinh todn va biéu dién trén
cac biéu d6 bang phan mém excel. Cac két qua quan
trac dugc so sanh véi QCVN 08-MT:2015/BTNMT -
Quy chudn ky thuat quoc gia vé chat lugng nudc mat
va QCVN 40:2011, cot A - Quy dinh gia tri nong do
ctia cac thong s6 6 nhiém trong nudc thai cong nghiép
khi xa vao ngudn nudc dugc dung cho muc dich cap
nudce sinh hoat.

Phuong phap tinh chi s6 chét lugng nudc tong hop
WQI thuc hién theo Quyét dinh s6 1460/QD-TCMT
ngay 12/11/2019 ctia Téng cuc Moi trudng vé viéc ban
hanh “Huéng dan ky thuét tinh toan va cong bd chi s6
chat lugng nudc Viét Nam (VN_WQI)" [10].

3. KET QUA VA THAO LUAN

3.1. Chdt lugng nuéc thdi mé Vang Danh truéc va
sau xi ly

Nghién ctiu da tién hanh ldy va phan tich 3 mau
nudc thai (Bang 1). Cac théng s6 quan trac bao gom:
pH, d6 mau, TSS, COD, BOD,, As, Hg, Pb, Cd, Cu, Zn,
Ni, Mn, Fe, Cr (III), Cr (VI), CN-, T-P, T-N, t6ng dau
md khoang, t6ng Coliform. Két qua cho thdy, nuéc
thai chua xt ly bi 6 nhiém bdi cac thong s6 TSS, COD,
Fe va Mn.

Hinh 2, 3 cho thdy, ndong do COD, TSS, Fe, Mn tai
ctia xa (nudc thai sau xu ly) da dugc gidm dang ké.
Hiéu qua xt ly COD, TSS, Fe va Mn lan lugt la 91,
89, 90, 86% tai bé Vang Danh va 89, 87, 89, 87% tai bé
Canh Ga. T4t ca cac thong s6 quan trac déu nam trong
gi6i han ctia quy chudn cho phép QCVN 40:2011, cft
A dugc xa vao nguéon nudc ding cho muc dich cép
nudc sinh hoat.

3.2. Chdt lugng nudc mdt song vang Danh

Két qua phan tich cho thiy, nudc mit tai khu vuc
trung tdm mo Vang Danh dang bi 6 nhiém béi cac
thong s6 TSS, COD, amoni va Mn.

Chit lugng nudc sdng co6 su thay ddi theo mua
1o rét. Trong dgt quan trac thang 3 (mua kho), chat
lugng nudc tuong doi tot, hdu hét cac thong s6 quan
trdc déu nam trong gi6i han cho phép ctia QCVN 08-
MT:2015/BTNMT, cot A2. Tuy nhién, n6ng do chat 6
nhiém tdng cao vao dgt quan trac thang 6 (mtia mua).
Ham lugng TSS vugt QCVN 08-MT:2015/BTNMT,
cOt A2 4,3 - 5,2 14n, COD vugt 1,15 - 1,24, amoni vugt
2.48 - 4.151an va Mn vuot 1,2 - 1,55 lan. Nguyén nhan
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12 do vao mua mua, nudc mua cudn theo dat d4 va cic
chat 6 nhiém tit khu viic mo than va cac viing ndng nghiép
xung quanh chdy vao song Vang Danh gay nén tinh trang
6 nhiém nudc song. Pic biét, c6 thé thay ro dugc su chénh
léch vé ndéng do amoni gifta miia mua va mua kho trong
Hinh 6. Ly do 1a vi khu vuc nghién ctiu nim & phudng
Vang Danh, toan phudng c6 dién tich dat nong nghiép
chiém ti 1é cao (74%) nén nguodn gay 6 nhiém amoni cho
song Vang Danh chu yéu la do nuéc mua chay tran qua
cac vung nong nghiép cuon theo amoni dua vao song.
Chinh vi vy, vao mua kho, khi lugng mua it thi lugng
amoni vao song Vang Danh thép.

So sanh gitia cic diém quan tric, nong do cac chat 6
nhiém tai diém trudc khi tiép nhan nude thai 100 m cao
hon 2 vi tri tai diém tiép nhan, sau diém tiép nhan 100 m
va c6 xu huéng giam dan vé phia ha luu. Nhu vay, néu
nudc thai dugc xu ly triét d€ khi d6 vao song Vang Danh
phan nao gitp pha loang cac chit 6 nhiém tu phia thugng
luu, cai thién chét lugng nudc séng phia ha luu.

Ngoai ra, nghién ctiu ciing 4p dung phuong phap tinh
chi s6 WQI [10] c6 trong s6 d€ danh gid dién bién chat
lugng nudc mat khu vuc trung tim mé Vang Danh qua
cac ndm 2013 - 2017. Céc thong s6 dugc stt dung dé€ danh
gia bao gom: pH, COD, BOD,, NH,*, NO,, NO,, As, Cd,
Pb, Cu, Hg, Coliform. Két qua dinh gia dugc thé hién
trong Bang 2 va Hinh 8.
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ndm 2016, dén nam 2017 chi s6 danh gia chat lugng
nuéc WQI dat 80, thudc mtic thii 2 ctia thang danh gia
(76 < WQI < 90), ting v6i chit lugng nudc tot, st dung
cho muc dich cdp nudc sinh hoat nhung can bién phéap
xt Iy phtt hgp. Nhu vay, tram XLNT dugc dua vao hoat
dong da gép phan bs sung moét lugng nude dang ké cho
song Vang Danh. Ngoai ra, mot s6 bién phap khac dugc
két hgp thuc hién nhu lam dé d4p ngan dat d4, nao vét
thudng xuyén song suoi, trong cay cai tao phuc hoi moi
truong ciing gop phan cai thién chat lugng nudc song
Vang Danh.
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Bang 2. Két qua tinh toan chi s6 chat lugng nuéc WQI tdng hgp qua cac nam

Thong | pH |COD |BOD,| NH/ | NO; | NO, | As Cd Pb Cu Hg | Coliform
s0
Nam | Giatri | 7.32 | 46.1 22 1.32 0.889 | 0.535 < < 0.001 | 0.44 < 4600
2013 0.0004 | 0.0006 0.0001
wQ, | 100 30 33 23 100 10 100 100 100 55 100 79
WQI | 44
Thang Chit lugng nudc kém - St dung cho giao thong thiy va cdc muc dich tuong duong khac
danh
gia
Nam | Théng | pH |COD |BOD,| NH;* | NO; | NO, | As Cd Pb Cu Hg | Coliform
2014 s0
Giatri| 7.05 | 39.6 | 155 0.851 1.1 ]0.678 < < < 0.46 < 4400
0.0004 | 0.0006 | 0.0008 0.0001
WwQ, | 100 38 49 29 100 10 100 100 100 53 100 81
WQI | 48
Thang Chit lugng nudc kém - St dung cho giao thong thuy va cdc muc dich tuong duong khac
danh
gia
Nam | Théng | pH |COD |BOD,| NH,;* | NO; | NO, | As Cd Pb Cu Hg | Coliform
2015 s0
Giatri| 6.81 32 18.4 0.75 0.709 | 0.035 < < < 0.356 < 2400
0.0004 | 0.0006 | 0.0008 0.0001
WwQ | 100 48 42 38 100 100 100 100 100 62 100 100
WQI | 68
Thang Chit lugng nudc trung binh - St dung cho muc dich tudi tiéu va cac muc dich tuong duong khac
danh
gia
Nam | Théng | pH |COD |BOD,| NH;* | NO; | NO, | As Cd Pb Cu Hg | Coliform
2016 )
Giatri| 6.44 | 24.1 | 135 0.734 | 0.661 | 0.041 < < < 0.318 < 2700
0.0004 | 0.0006 | 0.0008 0.0001
WwQ, | 100 60 54 39 100 100 100 100 100 65 100 98
wQl 73
Thang Chit lugng nudc trung binh - St dung cho muc dich tudi tiéu va cac muc dich tuong duong khac
danh
gia
Nam | Théng | pH |COD |BOD,| NH,;* | NO; | NO, | As Cd Pb Cu Hg | Coliform
2017 s0
Giatri| 6.79 | 16.5 | 10.1 0.489 | 0.407 | 0.029 < < < 0.301 < 1800
0.0004 | 0.0006 | 0.0008 0.0001
WwQ,, | 100 73 64 59 100 100 100 100 100 67 100 100
WQI 80
Thang Chét lugng nudc trung binh - St dung cho muc dich tudi tiéu va cac muc dich tuong duong khac
danh
gia
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4. KET LUAN

Quan trac chat lugng nudc mat khu vic moé than
Vang Danh nhén thdy, chat [ugng nudc mat song Vang
Danh dugc cai thién qua cac ndm, tuy nhién nong do
cac chat TSS, COD, amoni, Mn tdng cao vao mua mua,
lam 6 nhiém va suy giam chét lugng nudc song, cin c6
thém cac bién phap cai thién chat lugng nudc séng vao

TAI LIEU THAM KHAO

. Dinh Thi Hu¢ Chi (2015), Ddnh gid hién trang nudc cdp tap
trung ciia TP, Ubng Bi va dé xudt gidi phdp ddm bdo chdt
lugng, Ludn vin Thac sy khoa hoc Tridng Pai hoc Qudc
Gia Ha Noi.

2. Ho Sy Giao (1996), Hi¢n trang suy gidm moi trudng khu
mé Qudng Ninh cdc gidi phdp ngdn chdn va chinh sach moi
trudng doi vdi khai thdc 19 thién, Dy én VIE 95/003, Ha Noi.

3. Tran Mién va nnk (2006), Xdy dung chuiong trinh phuc hoi
moi trudng cdc ving khai thdc than tai Viét Nam.

4. Cong ty CP than Vang Danh - Vinacomin (2012), Bdo cdo
danh gid tdc dong moi truong DTM ctia dy dn “Cdi tao, mé
rong khai thdc 19 thién cdc 1 via - Cong ty CP than Vang
Danh - Vinacomin”, Qudng Ninh.

5. Congty CP than Vang Danh - Vinacomin (2014), Bdo cdo xdc
nhdn hoan thanh cong trinh BVMT ciia dy dn “Ddu tu cdi tao
mé rong khai thdc hdm 16 tdng 10 bang tir 16 via ++115 khu
Cdnh Ga Vang Danh - mé than Vang Danh”, Qudng Ninh.

~

'HIM“W"II

mua mua. Panh gia dién bién chat lugng nudc song
bang chi s6 WQI nhan thdy, ti khi tram XLNT md
Vang Danh di vao hoat dong ndm 2015 va nang cong
sudt vao nam 2016, chat lugng nudc song Vang Danh
da dugc cai thién, gid tri WQI téng nam 2017 1a 80 ting
v6i muc chét lugng nudc phu hgp cho muc dich cdp
nudc sinh hoat nhung can bién phap xt ly phtt hgpm

6. Cong ty CP Tin hoc, Cong nghé, Moi trucng - Vinacomin
(2015), Bdo cdo dé tai Ddanh gid hiéu qud cong nghé, ky
thuat, qudn ly cdc tram XLNT mé than hién cé vimg than
Qudng Ninh va dé xudt dinh hudng dp dung cho cdc tram
tiép theo, Ha Noi.

7. Cong ty CP Tin hoc, Cong nghé, Moi trudng - Vinacomin
(2015), Bdo cdo hién trang moi trudng 5 nam (2010 - 2015)
cdc viimg san xudt than ciia TKV, Ha Ni.

8. 86 TN&MT tinh Qudng Ninh (2016), Quy hoach Tai
nguyén nudc tinh Qudng Ninh dén ndam 2020, dinh hudng
dén nam 2030 (Quyét dinh s6 4358/QD-UBND, Bdo cdo
quy hoach), Qudng Ninh.

9. Tap doan Coéng nghiép Than - Khodng sdn Viét Nam, Bdo
cdo quan trac moi trudng ndm 2013,2014, 2015, 2016.

10. Quyét dinh s6 1460/QD-TCMT ngay 12/11/2019 ciia Tong
cuc Moi trudng vé viéc ban hanh “Hudng dan ky thudt tinh
todn va cong b chi s6 chdt higng nuiée Viét Nam (VN_WQI).

ABSTRACT

ASSESSMENT OF SURFACE WATER QUALITY AT THE AREA OF
VANG DANH COAL MINE, UONG BI CITY, QUANG NINH PROVINCE

'Faculty of Environmental Sciences, University of Science, Vietnam National University, Hanoi
*Vinacomin - Informatics, Technology, Environment joint stock Company
*Research Center for Environmental Monitoring and Modeling, University of Science,

Pham Thi Thu Ha"", Nguyen Thanh Nam?
Duong Ngoc Bach’, Phi Thi Ly®, Tran Van Thuy'

Vietnam National University, Hanoi

This study conducted a surface water quality monitoring at the area of Vang Danh coal mine with three
sample-taking points: 100 m before the confluence with wastewater flow, at the confluence and 100 m after
the confluence in Vang Danbh river, assessed water quality changes year by year by using water quality index
(WQI) method. The results showed that the water quality at the area of Vang Danh mine has been polluted
with TSS, COD, NH_*, Mn. However, the water quality has been improved over the years of 2015 - 2017 due to
the wastewater treatment system installed in 2015 and this system’s capacity increased in 2016. In 2017, WQI
reached 80, belonging to the second level of assessment scale (76 < WQI < 90), respective with water quality
suitable for the purpose of domestic water supply but needed suistable treatment. Besides, this study took 3
wastewater samples of Vang Danh mine: before and after treatment to assess the effect of wastewater into surface
water environment. The result indicated that the pollutants’ concentrations in the mine’s wastewater significantly
decreased after treatment, meeting the standard QCVN 40:2011, Column A which can be discharged into the
water sources for water supply.

Keywords: Water quality monitoring, Water Quality Index WQI, Vang Danh River, Vang Danh coal mine.
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DANH GIA CHAT LUONG KHONG KHi XUNG QUANH KHU
LIEN HOP XU LY CHAT THAI RAN TRANG CAT, HAI PHONG

Pham Thi Thu Ha', Pham Thi Viét Anh|”

TOM TAT

hu Lién hgp xt Iy chat thai ran (CTR) Trang Cat, Hai Phong tiép nhén rac thai sinh hoat ctia

4 quan ndi thanh, cé nguy co gay phat thai bui va cic khi gy 6 nhiém moi tridng (ONMT).
Nghién ctiu nhdm quan trac chit lugng khong khi (CLKK) xung quanh théng qua cac thong s6
H_S, NH,, TSP tai 6 vi tri quan trac khac nhau va danh gia CLKK bédng cac chi s6 don 1é va chi s6
6 nhiém khong khi (ONKK) tuong déi (RAPI). Két qua cho thdy, ndng d6 cac chét 6 nhiém gidm
dan tu vi tri quan trdc tai bién gidi bai chon ldp (BCL) (bién Om) cho dén vi tri quan trac cach bién
BCL 1.500m. Moi trudng khong khi & miic 6 nhiém nghiém trong (6 khoang cach duéi 1.000m), 6
nhiém rét ning (1.000m) va & mtic bién giéi 6 nhiém (1.500m) v6i nong do khi H,S vugt miic gia
tri giéi han (tli 1,3-7 lan), NH, (vugt 7,6 lan) khi do tai bién va TSP van con trong gid tri gi6i han

theo QCVN 05:2013/BTNMT.

T khoa: Moi trudng khong khi, chi sé don 1é, RAPI, Trang Cat, Hdi Phong.

1. DPAT VAN DE

Khu Lién hop xtr Iy CTR Trang Cat bao gdm cac BCL
hop vé sinh va nha may ché bién chat thai thanh vién
compost, véi cong suat xir 1y rac thai bang phuong phap
chon 1ap hop vé sinh 1a 600 tin/ngay. BCL hop vé sinh
Trang Cat 1a diém xt Iy réc thai rdn dugc thu gom tir 4 quin
ndi thanh ctia TP. Hai Phong, bao gdm céc quan Lé Chén, Hai
An, Ngb Quyén va Thi trin An Dwong [1,2]. BCL CTR
1a mot trong nhitng ngudn ¢ kha nang gy ONMT khéng
khi, voi cac khi phat thai cha yéu nhu: CH,,NH,, H,S, CO,,
CO, Methyl Mercaptan, bui...[3]. Cac chat khlonhlem phat
thai tr BCL néu khong duoc thuc hién dung quy trinh xu
1y c6 thé lan truyen gy ONMT khong khi, anh huong dén
strc khoe cong dong. Phuong phap danh gid CLKK theo
chi s6 don 1é va tong hop gilip dua ra mot bic tranh tong
thé vé mirc d6 6 nhiém khong khi dbi véi timg thong so
trong khu vuc va tong hop cho ca khu vuce nghién ctru. Chi
s6 CLKK Viét Nam (VN_AQI) do Téng Cuc Mdi truong
ban hanh chi dugc tinh toan cho dit li¢u cua tirng tram quan
trac khong khi tw déng lién tuc ddi véi méi truong khong
khi xung quanh, khong phu hop véi s6 liéu quan tric dinh
ki, cling nhu cac thong sd danh gia chi han ché & mot sb
thong sb co ban [4]. Vi vy, trong pham vi ctia nghién ctru
nay véi chudi sb liéu quan tric dinh ki, nghién ctru da ap
dung phuong phap chi sé don 1¢ va chi s6 ONKK twong d6i
(RAPI) d¢ danh gid CLKK xung quanh Khu Lién hop xir
ly CTR Trang Cat, Hai Phong, dong gop vao cong tac quan
ly méi truong ciing nhu xem xét kha nang anh hudng cta
ONKK dén cac khu vyc dan cu xung quanh.

2.PHUONG PHAP NGHIEN CUU

2.1 Phuong phdp ldy mdu va phan tich
Nghién ctiu da 14y mau, do dac 3 thong
sO NH,, H,S va TSP & 6 vi tri khic nhau
(KK1-KK6) xung quanh Khu lién hgp
xtt Iy CTR Trang Cat theo huéng dan ky
thudt quan trac tai thong tu s6 24/2017/
TT-BTNMT [5]. Nghién ctiu quan tric
vao 3 thoi diém trong ngay theo 3 6p khi
tuong (7h, 13h va 1%h), trong 5 ngay lién
tuc ctia thang 4/2021. S6 liéu quan trac
trung binh 1 gi¢ d6i v6i moi thong so6 ting
v6i cac thoi diém quan trac khac nhau
trong ngay dugc lay gia tri nong do cao
nhit dé€ danh gia. SO liéu danh gia chi s6
don 1é va chi s6 RAPI la s6 liéu trung binh
gid clia cac ngay quan tric.

Ham lugng TSP dugc xdc dinh bang
phuong phdp do nhanh béng thiét bi do
bui Haz-Dust EPAM 5000. H,S dugc xadc
dinh bdng phuong phap do nhanh bing
thiét bi Gray Wolf TOX - TG 501. NH,
dugc ldy mau, bao quan va xac dinh bing
phuong phidp MASA 401. Mau khi NH,
dugc phén tich 6 Trung tam nghién ctiu
Quan trac va M6 hinh héa Madi truong
(CEMM), Trudng Dai hoc Khoa hoc Tu
nhién, Pai hoc Qudc gia Ha Noi.

'Khoa Méi truong, Triecong Dai hoc Khoa hoc Tw nhién, Dai hoc Quéc gia Ha Noi
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2.2. Phuong phdp ddnh gid CLKK bang chi sé
don 1é va chi s6 ONKK tuong doi (RAPI)

Nghién ctiu lua chon danh gid CLKK tai Khu Lién
hop xt ly CTR Trang Cat, Hai Phong bing chi s6 don
1¢ va chi s6 ONKK tuong d6i (RAPI) theo phuong
phap cua tac gia Pham Ngoc Ho [6,7]. Phuong phap
chi s6 RAPI dugc lya chon dé danh gid bai nhiing uu
diém cta phuong phap la [6]: c6 thé tinh toan dugc
cho s6 liéu quan trac dinh ky; khong gi6i han thong s6
khao sat (nhu chi s6 VN_AQI); thang phan cip cta
chi s6 RAPI dugc thiét 1ap dua trén co s6 toan hoc nén
c6 co s6 khoa hoc, ko tu quy dinh nhu cidc phuong
phép khac (nghia la ngudng danh gia tong hop phu
thudc thong s6 khao sat n dugc lya chon tuyy (n = 2));
khong mac phai hiéu tng 4o (cho két qua khong phu
hop v6i s6 liéu quan trac thuc té), nén dp dung phuong
phap nay la phu hgp véi pham vi ctia nghién ctiu.

a. Bdnh gid bang chi s6 don 1é

Chi s6 don 1é dugc xac dinh bang cong thiic sau:

C
qi= (1)

i

q,1a chi s6 don 1¢ hay chi s6 phu ctia chat i.

Trong cong thtic (1):

C. - Nong do ctia thong s6 (chét) i quan trac thuc té
hodc tinh toan tit mé hinh.

C - Gia tri giéi han cho phép cia chit i theo tiéu
chuén hodc quy chuén ctia méi qudc gia.

Thang phén cdp qi danh gia CLKK: 0<q,<0,5: T6t;
0,5<q<1: Trung binh; 1<q,<1,5: Kém; 1,5<q<2: Xdu;
2<q<3: Rét xdu; q.>3: Nguy hiém

b. Ddnh gid bing chi s6 ONKK tuong doi (RAPI)

RAPI (Tiéu chudn trung binh 1 gi6) dugc tinh
toan cho tt ca cac chit khao sat theo cong thtic sau:

Pm
p") @)

RAPI, (gid) = 100(1 -

Trongdé: P_=3""+W q,+ X7°W (1-q) 3)
Pk = ¥™W (q,-1) (4)
P =P +P, (5)
C.
. (1)
Véi: qt C

C, nong do thlfc té€ quan trac dugc ctia chét i;
C - Gia tri giéi han cho phép ctia chit i theo
tiéu chuén (TC) trung binh 1h;
m_ - S8 cdc chiso don 1é c6 qi = 1 theo TC 1h;
m, - S6 cac chi s6 don 1é ¢6 qi < 1 theo TC 1h;
k - S6 cac chi s6 don 1é c6 ql1 > 1 theo TC 1h.
Tt két qua do dac va tinh todn q, c6 5/6 vi tri c6 it
nhat 1 chat16n hon gid tri giéi han (ting v6i q, > 1) nén
c6 thé tinh RAPI theo cdng thiic (2) va tai diém KK6

'HIM“W"II

ca 3 thong s6 do dugc cé néng do nho hon gid tri gisi
han (ing véi q, < 1) nén ta co:
RAPI = 37W g, (7)
Trong s6 tam thoi W, dugc tinh theo cach sau:
- W, bi€u thi méi tuong quan ctia chat i so v6i cac
chat khac c6 cting TC 1h, xac dinh bang cong thtic:
._ (C(TC1h)+C*(TC2h)+...+C(TC1h))

W, o
X ¥»C'(TC1h)
:C'TClh)=" 1 — %~
C'TC1h) (C'x ) (8)
- _ »»C’(TC1h)
W,= C'TClh)= (C'x) )
nC*
W = C'TClh)= w (10)
n (C xn)
Trong do: n 1a s6 cac chat khao sat.
- Trong s6 cudi cung tinh theo cong thic:
W, (11)

ATA
Déthdy X1W =1

Bang phan cdp danh gia mic do 6 nhiém (Bang 1)

3. KET QUA NGHIEN CUU

3.1. Ddnh gid bang chi sé don 1é

Két qua nong do cac thong s6 dua vao danh gia trong
nghién ctiu la gia tri nd6ng do cao nhat ctia cac thong s6
& 3 1an do trong ngay nhu da dugc thé hién & Bang 2:

Két qua cho thdy, nong do NH, tai diém quan tric
KK1 va KK4 vugt gia tri giéi han theo QCVN 06: 2009/
BTNMT lan lugt 7,6 va 1,02 1an (Bang 2) va CLKK dugc
danh gia 6 muc nguy hiém va kém. Céc diém quan trac
con lai ¢6 nong do déu nho hon gia tri giéi han. Nong
dd NH, c6 xu hudéng gidm dan theo khodng cich tii
bién gidi bai chon lap ra xa khu vuc bai chon lap, trii vi
tri quan trac KK4 khu vuc cach bién gi6i bai chon lap
500m. Giai thich cho nong do6 NH, cao & vi tri KK4 c6
thé do gén vi tri quan tric c6 mdt muong dan nudc cd
d4u hiéu bi 6 nhiém, nudc mau den va mui rat kho chiu
tai thoi diém quan tric.

Néng do HS & cac diém quan tric KK1-KK5 déu
Vugt qua gia tri gi6i han tii 1,3-7,0 1an (CLKK & muic tu
kém- nghiém trong) va chi c6 duy nhét tai diém quan
trac KK6 cach bai chon 14p 1500m c6 ndng do thap hon
gid tri gi6i han ctia QCVN 06: 2009/BTNMT (CLKK
dugc ddnh gid & muc tot). Khi H,S tuy chiém thanh
phén rat nho trong hon hgp khi bai rac nhung khi doc
nay lai gdy mui hoi rat kho chiu [3]. Ngay khi 6 nong
do rat thap (0,1-1 ug/m?), chung da gay mui kho chiu.
Thudng xuyén tiép xic véi H,S & nong do dudi muc gay
ngd doc cdp tinh cd thé gy nhiém doc man tinh [3,8].
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Bang 1. Thang phan cdp danh gi4a mic d ONKK ctia RAPI /RAPT', (6 cip), khi c6 trong s hodc khong c6
trong s6 W,

n chin nlé Miic d6 6 nhiém Mau sic
Nghiém trong® (chat lugng | Nau
n-1 n-1 & ong ong
IOOT < RAPIhS 100 IOOT < RAPIhS 100 nguy hlém)
O nhiém rat nang® (Chat [ Tim

n-1 5021 < RAPI < 100
505 < RAPI <100 n h lugng rat xdu)

O nhiém nang* (Chét lugng | D6

100 < RAPI,< 50 130« rapr, < 500:1 xéu)
O nhiém nhe® (Chét luogng | Da cam
100 100 - ong
0 < RAPI, < 100 0 < RAPI, < 100 kém)
Bién gi6éi 6 nhiém? (Chit| Vang
0,5 <RAPL"<1 0,5<RAPL"<1 lugng trung binh)
Khong 6 nhiém! (Chit|Xanh

0 <RAPL'<0,5 0 <RAPL'<0,5

lugng tot)

Bang 2. Két qua do nong do NH, H,S va TSP va tinh toan chi s6 q, cho Khu Lién hgp xii Iy CTR Trang Cat

Két qua Gid tri gidi han
(QCVN 06:2009/
Chitieu | PO BTNMT;
Vi KK1 KK2 KK3 KK4 KK5 KK6 QCVN 05:2013/
BTNMT)
Bién gi6i | Cachbién | Cachbién | Cichbién | Cach bién Céch bién
Vi tri m BCL gi6éi BCL gi6i BCL gi6i BCL gi6éi BCL gi6éi BCL
(bién Om) 100m 200m 500m 1000m 1500m
20°48 20°48 20°48’ 20°49 20°49 20°49
52.29” 52.46” 52.46” 4.867 17.93” 1.97”
. Bac Biac Bac Bac Biac Biac
Toa do . . o/ o4 oA o’
106°45 106°45 106°45 106°45 106°44 106°44
12.61” 5.64” 5.64” 1.58” 51.36” 31.69”
Dong Dong Dong Dong Dong Dong
NH3 pg/m3 1.519,9 140,6 142.8 204,9 96,2 97,2 200
qi (NHa) 7,6 0,70 0,71 1,02 0,48 0,48
H,S ug/m’ 250 106 108 294 54 35 42
qi (st) 5,95 2,52 2,57 7,0 1,29 0,83
TSP pg/m3 2135 2521 256,3 246,8 189,6 178,9 300
qi (TSP) 0,71 0,84 0,85 0,82 0,63 0,59

Nong do TSP tai 6 diém quan tric déu

thap hon gia tri giéi han cia QCVN 05:2013/
BTNMT. Chi s6 don 1é ctia TSP tai cdc diém
quan trdc déu duy tri § muc 0,6-0,8, day la
muc trung binh. Bui tai BCL phat sinh chu

34

yéu do qua trinh van chuyén rdc cta cac xe
thu gom va quad trinh phu déat 1én bé mat rac
thai tai bai. Tai khu xu ly luén cé xe phun
nudc hang ngay dé€ giam thiéu lugng bui
trong khong khi.
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3.2. Ddnh gid béing chi s6 ONKK tuong doi (RAPI/
RAPT*)
* Xac dinh trong s6
Trong s6 tam thoi va trong s6 cudi cling cla tling
thong s6 dugc tinh theo cong thtic (8) - (11) & muc 2.2
va dugc trinh bay & Bang 3:

Bang 3. Trong s cua cac thong s6 quan trac

NH, H,S TSP

DPon vi ug/m? ug/m? ug/m’
QCVN(TB 1h) 200 42 300
\\A 0,903 4,301 0,602

W, 0,156 0,741 0,103

* Xay dung thang phan cdp danh gia cia RAPI

Véin = 3 thay vao thang ddnh gid ting v6i n 1é (Bang
1) ta dugc Bang 4 thé hién thang phan cip mtc do
ONKK ting véin = 3

Bang 4. Thang phan cdp danh gia mic 40 ONKK
caa RAPI /RAPI, , ing v6i n=3

RAPI/RAPI*(n=3) CLMT Mau

O nhiém nghiém trong

66,67<RAPLEI00 | o i

O nhiém rat ning (Rat
xau)

O nhiém nhe (Kém)

33,34<RAPI 66,67

0<RAPI, <33,34

Bién gidi 6 nhiém :
*<
0<RAPT, *<0,5 Khong 6 nhiém (T6t)
*Tinh todn chi s6 RAPI

Chi s6 RAPI dugc tinh toan theo cac cong thic (2) -
(7), két qua dugc thé hién & Bang 5.

Bang 5. Két qua chi s6 ONKK RAPI/RAPI* tai cic
diém do

Diém
quan KK1 KK2 KK3 KK4 KK5 | KK6
trd'c

Két
qua

0,755

Két qua Bang 4, 5 cho thdy, cic chi s6 ONKK tuong
do6i (RAPI) & cac diém quan trac KK1-KK5 c6 gid tri rat
cao va cac diém quan trac nay ¢ muc 6 nhiém nghiém
trong va 6 nhiém rat nang, chi c6 & diém cach xa bai
chon 14p nhét (1500m) méi ghi nhin mdc 6 nhiém trung
binh. Nguyén nhan khién chi s6 RAPI, cao nhu véy la do
néng do H,S trong khong khi tai cdc vi tri quan tric &

muc rat cao (5/6 vi tri vugt ngudng gia
tri giéi han tu khoang 1,3-7 lan) va do
khoi lugng rac thu gom cén xt li, chon
lap hang ngay la rat 16n, thém diéu kién
thoi tiét thang 4 da budc vao thai gian
noéong, véi muc nhiét kha thuan lgi cho
qua trinh phan huy cac chat c6 trong rac
thai sinh hoat, hinh thanh H,S nhanh
chéng, gia taing nong do trong khong
khi. Ngoai ra, nong do NH, tai 2/7 vi tri
quan trac ciing vugt gia tri giéi han.

Vé6i CLKK nhu vdy c6 thé giy anh
hudéng dén stc khoe céong nhan lam
viéc tai Khu Lién hgp xt ly CTR Trang
Cat khi phai tiép xtc véi bui va cac khi
phat thai ttt BCL v6i nong d¢ cao trong
thoi gian dai, cing nhu cdng dong dan
cu xung quanh, ddc biét d6i véi cac doi
tugng nhay cam nhu tré em, nguoi gia va
ngudi mic bénh ho hdp nén han ché ra
ngoai. Qua khao sat thuc té phong van
ngudi dan, da s6 dan cu déu phan anh
vé mui tu BCL va bui tu cac xe thu gom
rac nhét 1a vao budi sang va chiéu (thoi
diém cac xe di thu gom réc).

4. KET LUAN

Két qua danh gia CLKK xung quanh
Khu Lién hgp xt ly CTR Trang Cat, Hai
Phong theo phuong phap chi s6 don 1é
va chi s6 ONKK tuong dsi (RAPI) cho
thdy, CLKK da bi 6 nhiém NH, va H,S,
ddc biét tai cac vi tri gan bién gidi bai
rac, TSP van con ndm trong gid tri gidi
han cia QCVN.

Qua danh gia bang chi s6 RAPI cho
thdy, CLKK tai Khu Lién hgp xtt ly CTR
Trang Cat 6 muic 6 nhiém nghiém trong
tai 04 diém do KK1, KK2, KK3, KK4,
va v6i mitc 60 nhiém nay sé tac dong
nghiém trong dén stic khde con nguoi
va theo khuyén cdo moi ngudi khong
nén ra ngoai. Tai vi tri quan trac KK5,
CLKK c6 mtc 6 nhiém rit ning va theo
khuyén cdo v6i miic 6 nhiém nay sé tac
dong rat xdu dén stic khde, nhém nhay
cam khong nén ra ngoai, nhiing ngudi
khac ra ngoai cin deo khéu trang. Tai
vi tri quan trac KK6, CLKK & mtc bién
gi6i 6 nhiém va c6 thé anh hudng dén
nhém nhay cam nhu tré em, nguoi gia va
nhiing ngudi mac bénh duong ho hipm

LOI CAM ON: Nghién ciiu ndy dugc
tai trg béi Dai hoc Qudc gia Ha Ngi trong
Nhiém vu BVMT ma s6 QMT.20.02.
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ABSTRACT

ASSESSMENT OF AIR QUALITY AROUND TRANG CAT SOLID
WASTE TREATMENT COMPLEX, HAI PHONG

'Faculty of Environmental Sciences, University of Science,

Pham Thi Thu Ha'", Pham Thi Viet Anh!

Vietnam National University, Hanoi

Trang Cat solid waste treatment complex, Hai Phong, which receives domestic waste from 4
inner city districts, has the potential to emit dust and gases that cause environmental pollution. This
study monitored ambient air quality through parameters H,S, NH,, TSP at 6 different monitoring
locations and assessed the air quality by individual index and RAPI index. The results show that the
concentration of pollutants decreases gradually from the monitoring position at the landfill boundary
(border Om) to the monitoring position 1500m away from the landfill edge. The air environment is
at a dangerous pollution level (at a distance of less than 1000m), a very heavy pollution (1000m)
and a light pollution level (1500m) with the concentration of H,S exceeding the limit value (from
1.3-7 times), NH, exceeds 7.6 times when measured at the border and TSP remains in limit value
according to QCVN 05:2013/BTNMT

Keywords: Air environment, individual index, RAPI, Trang Cat, Hai Phong.




KET QUA NGHIEN CUU TRONG LINH VUC KHOA HOC MOI TRUONG ‘_

DANH GIA KIEN THUC, THAI DO, HANH VI
CUA SINH VIEN TRUONG DAI HOC KHOA HOC TU NHIEN,
PHQGHN P01 VOI VAN DE RAC THAI NHUA

TOM TAT

Tran Thi Minh Hang’, Tran Thu Huong|®”

ghién ctiu nay dugc thuc hién nham danh gia kién thtc, thai do, hanh vi (KAP) cta sinh vién

truong Pai hoc Khoa hoc Tu nhién (HUS), Pai hoc Quoc gia Ha Noi d6i véi van dé rac thai nhya,
tu d6 dé xudt mot s6 gidi phdp nham kiém soat vin dé rac thai nhuya ctia nha truong. Két qua nghién ctiu
cho thay, hau hét sinh vién HUS dugc hoéi cd kién thiic chung vé hién trang phat sinh va tac hai ctia 6
nhiém rac thai nhya hién nay. Tuy nhién, hon 90% sinh vién van dang st dung ti 1-5 tai ni-long hang
ngay va chi c6 hon 28% sinh vién dugc héi thuong xuyén thuc hién phén loai rac. Hon 52% sinh vién cho
rang giam thi€u rac thai nhya phai dugc bat dau tii chinh cac ca nhan va 85% rat mong muén dugc tham
gia vao cac hoat dong gidm thiéu rac thai nhuya tai truong. Cac gidi phép dugc dé xuédt bao gom ban hanh
quy dinh han ché st dung san phdm nhuya dung moét 14n, t6 chic nhiéu hoat ddng ngoai khda cho sinh
vién nham lan toéa thong diép vi mot HUS xanh va khong rac thai nhua.

Tu khoa: Kién thiic, thdi do, hanh vi, rdc thdi nhua, sinh vién.

1. DAT VAN PE

Rac thai nhya 1a mot trong nhiing vin dé moi
trudng nghiém trong va cip bach hién nay trén toan
cdu [1]. Mot nghién ctu ctia Pai hoc Georgia, My da
danh gia Viét Nam la mot trong 5 quéc gia ding dau
thé gidi vé lugng rac thai nhya bj troi ra bién do khong
dugc quan ly t6t [2]. Chinh phu Viét Nam cung cac cip
chinh quyén, cic bén lién quan dang nd luc thuc hién
cac gidi phap nhdm giai quyét vadn nan rac thai nhua
tai Viét Nam [3]. Trong do, Chi thi s6 33/CT-TTg ngay
20/8/2020 ctia Th tuéng Chinh pht vé viéc taing cuong
quan ly, tdi st dung, tai ché, xu ly va gidm thiéu chat thai
nhuya da dinh huéng nganh gido duc can xay dung, thuc
hién ké hoach phan loai chét thai va gidm thiéu chét thai
nhua trong cac truong hoc, co s6 gido duc, dao tao.

Tu nam 2018, HUS da tich hgp quan ly chat thai
nhua vao cac module vé quan ly chét thai cho cac nganh
Hoéa moi truong va Ky thuat moéi truong ctia HUS,
thong qua du an quoc t€ “Quan ly va tai ché nhya”. Tuy
nhién, phong trao giam thi€u rac thai nhya van chualan
toa sdu rong trong sinh vién cta trudng. Lugng rac thai
nhuya trong san truong, giang dudng va dac biét tai cing
tin clia trudng van con rat 16n.

Muc tiéu ctia nghién ctiu nham budc dau danh gia
kién thtic, thai do, hanh vi ctia sinh vién HUS vé vin dé
rac thai nhuya, ti d6 dé xudt mot s6 cac gidi phap nham
ddy manh phong trao gidm thiéu rac thai nhya trong

nha trudng, tting budc hudng dén thuc hién Chi thi s6
33/CT-TTg ngay 20/8/2020 ctia Thu tuéng Chinh pha
trong trudng hoc.

2. POI TUONG VA PHUONG PHAP NGHIEN
cuu

Doi tugng nghién cifu la kién thic, hanh vi va théi
do6 cua sinh vién HUS vé van dé rac thai nhya va giai
phap quan ly rac thai nhua trong trudng hoc. Doi tugng
khao sat la sinh vién tii ndm 1 dén ndm 4 dang hoc tap
tai co s¢ 334 Nguyén Trai.

Phuong phdp phiéu diéu tra thuc hién bing hinh
thic khdo sat online. Mau khao sat dugc lay theo
phuong phap thuén tién ngau nhién. Google form dugc
gtii dén trang mang xa hoi ctia cac cau lac bd sinh vién
nhu HUS xanh va qua email cac gido vién chu nhiém &
cac khoa... Noi dung phiéu diéu tra gom 30 cau hoi chia
1am 4 phan chinh: (i) Y kién ctia sinh vién vé thuc trang
rac thai nhya 6 HUS hién nay (4 ciu hoi); (ii) Hiéu biét
cta sinh vién vé vin dé€ ric thai nhua (8 ciu hoi); (iii)
Thai d¢ va hanh vi ctia sinh vién doi véi viéc st dung cac
san phdm c6 ngudn gbc tit nhya (12 cau hoi); (iv) Giai
phép va su san long tham gia d€ giam thiéu va xu li rdc
thai nhua (6 cau hoi).

Cd mau dugc x4c dinh theo cong thiic tinh quy mo
mau ctia Yamane Taro [4]: N

"TTEN x (e2)

"Khoa Méi trwong, Triong Pai hoc Khoa hoc Tuw nhién, Pai hoc Quoc gia Ha Nji
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n: la quy mo6 mau

N: 1a kich thuéc t6ng thé dugc xac dinh bing tong
s6 sinh vién cua truong tai cd s& 334 Nguyén Trai
(4500 sinh vién)

e: la mic do chinh xdc mong mudn (thuong tu
0,01-0,1 véi do tin cay tuong ting 99%-90%)

T6ng s6 phiéu thu dugc la 278 phiéu hop 1é tuong
ung do tin cay 94% theo cong thiic Yamane. Trong
do, khoa Maéi trudng chiém 42%, khoa Sinh hoc, Khi
tuong Thiy vdn, Toan, Dia chat va cac khoa khac lan
lugt 14 29%, 9%, 7%, 8% va 5%. 69% ngudi tham gia
khao sat la nt. S6 liéu tii phiéu diéu tra dugc nhap liéu
va xu ly bang phan mém Microsoft Excel, téng hop va
phan tich két qua d€ danh gid hién trang KAP ctia sinh
vién HUS hién nay doi véi van dé rac thai nhua.

3.KET QUA VA THAO LUAN

3.1. Kién thiic ciia sinh vién HUS vé sdn phdm
nhya va rdc thdi nhya

Két qua nghién ctiu cho thdy, hau hét sinh vién
HUS dugc khao sat ¢ kién thtic chung vé mtc do
nghiém trong ctia 6 nhiém rac thai nhya va tac hai ctia
0 nhiém réc thai nhya hién nay. Hon 70% sinh vién
dugc hoi biét dén cac anh hudng ctia 6 nhiém rac thai
nhua dén sinh vat, moi trudng, canh quan va stic khoe
con ngudi. 64% sinh vién nam dugc khoang thoi gian
phan huy rat dai cta tdi ni-long va chai nhya. Hon
77% sinh vién danh gid vin dé rac thai nhya hién nay
1a rat nghiém trong (Hinh 1). Trong d¢, gan 52% sinh
vién nam dugc thong tin Viét Nam nam trong top 5
cac nudc trén thé gidi thai rac thai nhya ra dai duong
nhiéu nhét do khong dugc quan ly tot. Diéu doé cho
thdy, sinh vién da y thiic dugc dién bién moi trudng
xung quanh minh vé van dé rac thai nhya.

3.2. Thdi d6 va hanh vi cua sinh vién HUS vé sdan
phdm nhva va rdc thdi nhya

Hanh vi, thai d6 moi trudng cua thé hé tré, nhat 1a
sinh vién dong vai tro rat quan trong trong cong tac
BVMT [5]. Nghién ctiu nay cho thdy, két qua kha tich
cuc khi 76,1% sinh vién HUS luén cht dong bd rac

(a)

1.2%

+ Ding <1 ti

= Dung 1-3 tui

Dung 3-5 t0i

® Dung >5 tui

= RAt nghiém trong
= Nghiém trong
Binh thuong

= Khéng dang lo ngai

A Hinh 1. Y kién ciia sinh vién HUS vé miic d nghiém trong
ctia vdn dé rdc thdi nhua

vao thung rdc chung & san trudng. Tuy nhién, van c6
khoang 54% sinh vién st dung 1-3 chai nhya hang
ngay, hon 62% sinh vién van dang st dung tu 1-3 tui
ni-long hang ngay (Hinh 2).

Bén canh do, 44,6% sinh vién da c6 y thitc mang
theo binh nude cd nhan khi ra ngoai. Khoang 32% sinh
vién thuong xuyén tir chéi sir dung dng hit nhya va
52% thinh thoang tir chéi. Khi di chg, 21,5% thuong
xuyén mang theo tui vai/lan va 55% thinh thoang
mang theo thi vai/lan (Hinh 3). Didu d6 cho thay, sinh
vién di phan nao thuc hién cac hanh dong giam thiéu
rac thai nhya phét sinh ctia ¢4 nhan, tuy ty 1¢ ndy van
chua cao.

Vé van dé phan loai va thai bo rac hang ngay, chi
c6 hon 28% sinh vién thuong xuyén thuc hién phan
loai rac (Hinh 4), trong d6 50% phén thanh 3 loai rac
hitu co, v6 co va tai ché. Cac loai rac tai ché sé dugc
ban cho nguai thu gom hodc tai st dung (90%), rac vo
co va hitu co cht yéu van d6 bo ra bai rac (93%). Nhu
vay, hoat dong phan loai va tai ché trong sinh vién con
chua dugc thuc hién thuong xuyén va chu yéu thuc
hién tai nha do hién nay chua c6 cic thung rac phan
loai tdi ché trong khuodn vién truong.

®)

1.1%

» Dung <1 chai
: Dung 1-3 chai

Dung 3-5 chai
= Dung >5 chai

A Hinh 2. 86 lugng tiii ni-long (a) va chai nhya (b) sit dung hang ngay ciia sinh vién
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% Thuong xuyén  # Thinh thodng

Hinh 3. Hanh vi han ché san phdm nhva diing mot ldn hang ngay ciia

sinh vién HUS

3.3. Thai d) san long tham gia giam thiéu rac
thai nhya cta sinh vién HUS

Mot trong nhiing yéu t6 quan trong anh hudng dén
hiéu qua céc chinh sich moi trudng la thai do san long
tham gia va ting hd cac chinh sach do6 ctia cong dong [6].
Cé hon 72,3% sinh vién HUS ung ho viéc thuc hién Chi
thi s6 33/CT-TTg ctia Tht tuéng Chinh pht vé han ché
toi da viéc st dung cac san phdm nhya dung mot lan.
Dic biét, c6 hon 60% sinh vién tng ho chinh sach cam
sti dung d6 nhua ding mét1an (Hinh 5). Tuy nhién, 20%
y kién cho rang nén giam thiéu d4n dan, can tim ra dung
cu va nguyén liéu thay thé vi cac sin phdm nhua dung
mot 14n rat tién dung, can thiét trong mot s6 truong hop.

Mot yéu t6 ¢ thé anh hudng tich cuc dén cac giai
phap gidm thiéu rac thai nhya tai HUS la c6 dén gan
85% sinh vién mong mudn dugc dong gép cong stic
vao viéc giam thiéu rac thai nhua tai truong. Néu nha
trudng ra quy dinh gidm thi€u va tién t6i khong su
dung nhya dung mot lan trong trudng hoc, 70% sinh
vién hoan toan ung ho va 25% sinh vién tng ho véi
nhiing diéu kién nhat dinh nhu tao diéu kién c6 cac
binh chtta d€ 14y nuéc udng.

Thuong xuyén phan loai rac
¢ Thinh thoang phin loai rac

Chura bao gi¢ phan loai rac

A Hinh 4. Hanh vi phan logi va tdi ché rdc thdi
hang ngay cua sinh vién HUS

il

3.4. Cdc gidi phdp hudng
téi HUS xanh va khong rdc
thdi nhua

Hién nay, HUS chua c6 cac
giai phap, quy dinh chinh thtic
vé giam thiéu rac thai nhya
trong truong hoc. Theo két qua
khao sat, gan 60% sinh vién
cho rdng viéc giam thiéu rac
thai nhya nén bat dau ti chinh
hanh dong cta tling ca nhén.
Vivay, viéc nang cao kién thtic,
thai do, hanh vi cho sinh vién
sé dong vai tro rat quan trong
trong giam thiéu rac thai nhya
trong nha truong. Nha trudng
can tich hgp nhiéu hon niia
nodi dung song trach nhiém véi

St dung thi vai/lan

Khong

cong dong va moi truong trong cac hoc phan vé ky
ndng mém trong chuong trinh dao tao.

Ngoai ra, Nha trudng nén xem xét dau tu nhiéu
thuing rac phén loai ddt trong khuén vién nha truong,
ddc biét ¢ khu vuc cang tin. Khi dugc khao sat, c6 dén
87% sinh vién cho rang tang cudng tai ché, tai st dung
1a bién phéap hiéu qua nhat dé€ giam thiéu van dé rac thai
nhua, tuy nhién sinh vién khong tim dugc thung rac
phén loai trong trudng. Bén canh dé, véi trén 70% sinh
vién tng ho Nha trudng ra quy dinh gidm thiéu va tién
t6i khong st dung nhua ding mét lan trong truong hoc,
Nha trudng c6 thé xem xét ban hanh quy dinh han ché/
khong st dung san phdm nhua dung mot lan trong cac
hoat dong ctia nha truong.

Theo két qua khao sat, chi c6 khoang 11% sinh vién
dugc hoi biét dén cac hoat dong vé mdi trudng qua
CLB HUS xanh ctia Khoa Méi truong. Véi 95% sinh
vién dugc hoi mong mudén Nha trudng t6 chic thém
nhiéu hoat dong gin v6i BVMT, HUS can hé trg t6
chtic nhiéu hon ntia hoat ddng ngoai khéa cho sinh vién
nhdm lan téa thong diép vi mot HUS xanh va khong rac
thai nhya.

21.3% Cém san pham nhwa dung 1 1in

Tiép tuc st dung san pham nhya ding 1 1dn

Han ché va giam thiéu st dung san phim nhua
dung 1 lan

A Hinh 5. Y kién vé viéc cdm st dung sdn phdm nhya
dimg mot lan ciia sinh vién HUS
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4. KET LUAN

Sinh vién ctia HUS tham gia khao sat da c6 cac kién
thiic ddng dian vé nguy co va anh hudng cta rac thai
nhya. Mot bo phan sinh vién da ¢ y thiic giam thiéu
rac thai nhuya trong doi s6ng hang ngay, thong qua cac
hanh dong nhu tii chdi stt dung 6ng hat bing nhua,
mang theo cac binh nudc ca nhéan, phan loai, tai ché.
Ngoai ra, hon 85% sinh vién san long va mong mudn
dugc gép phan nhiéu hon nita trong cong tac giti gin
modi trudng trong trudng hoc va gidm thiéu rac thai
nhya. Day chinh la mot thuin lgi 16n dé HUS tién
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hanh céac giai phap nhu ting cuong cong tac phan loai
tai ché, ban hanh cac quy dinh khuyén khich giam
thiéu sti dung san phdm nhua trong cdc hoat dong
cua nha trudng va ho trg cdc hoat dong cua sinh vién
gan voi nang cao y thic BVMT, giam thiéu rac thai
nhua, huéng dén mot HUS xanh va néi khong véi rac
thai nhuyam
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thudc dé tai cdp co sé TN.21.17 cua trudng Dai hoc
Khoa hoc Ty nhién, Dai hoc Quéc gia Ha Nji. Nhom
tdc gid xin trdn trong cdm on sy ho trg ciia Nha trudng.

4. Yamane, T. (1967). Statistics, an Introductory
Analysis, 2nd Ed., New York: Harper and Row.

5Eagles, PE]., Demare, R. (1999). Factors
influencing children’ environmental attitudes. J.
Environ. Edu. 30(4), 33-37.

6. Wang, Z., Huo, ], Duan, Y. (2020). The impact
of government incentives and penalties
on willingness to recycle plastic waste: An
evolutionary game theory perspective. Front.
Environ. Sci. Eng. 14(2), 29-41.

ABSTRACT

towards a green and zero-plastic HUS.

ASSESSMENT OF KNOWLEDGE, ATTITUDES,

AND PRACTICES (KAP) ON PLASTIC WASTE

OF UNDERGRADUATE STUDENTS AT UNIVERSITY

OF SCIENCE, VIETNAM NATIONAL UNIVERSITY HANOI

'Faculty of Environmental Sciences, University of Science,

This research was conducted to assess the knowledge, attitudes, and practices (KAP) on plastic
waste of undergraduate students at University of Science, Vietnam National University, Hanoi and
propose some suggestions to reduce and manage plastic waste at the university. The results show
that most of HUS undergraduate students surveyed have substantial knowledge about status of
plastic waste generation and the impacts of plastic pollution. However, more than 90% of survey
participants still use 1 to 5 plastic bags per day and only 28% of them often conduct waste sorting
daily. 52% of the students believe that individual behaviour change contributes the most to reduce
plastic waste and 85% are willing to participate more on environmental protection activities at
HUS. Some suggestions include issuing regulation on using less single-use plastic product at
school, organizing more extra curriculum activities for students to raise environmental awareness

Key words: Knowledge, attitude, practice, plastic waste, undergraduate student.

Tran Thi Minh Hang"’, Tran Thu Huong!

Vietnam National University, Hanoi
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UNG DUNG PHUONG PHAP GEN MOI TRUGNG
TRONG NGHIEN CUU DA DANG SINH HOC
VA BAO TON TAI VIET NAM

TOM TAT

Lé buc Minh"”
Ngo Thi Hanh?

y thuat phan tich gen moi truong (environmental DNA) dugc dinh nghia 1a phuong phéap thu thap

va phan tich gen trong méi truong tu nhién nhu dét, nudc va khong khi. Vi kha niang phat hién
su c6 mat ctia cac loai ngay ca khi khong nhin thdy chung, phan tich gen moéi truong dugc coi la phuong
phdp hiiu hiéu trong nghién ctiu bao tén da dang sinh hoc nham diéu tra cac loai nguy cdp quy hiém va
khé bét gip. Cho dén nay, phuong phap nay da dugc st dung dé diéu tra cac loai rua nudc ngot cuc ky
nguy cip nhu Rua hdp zhou, Rua hoan kiém va loai Théan lan cé siu trong moi trudng nude. Ky thuat
nay cang phat trién manh mé trong nhiing ndm gan day dé diéu tra cac loai thu quy hiém nam trong day
Trudng Son st dung vat ky sinh/hut mau. Nhiing ting dung nay cho thdy phuong phéap trong tuong lai sé
la cong cu trg gitp ddc luc cho cac nghién ctiu va cong tac giam sat, bao ton da dang sinh hoc va danh gia

tdc dong moi trudng trén ca nudc

Tu khoa: Gen moi truong, eDNA, da dang sinh hoc, bdo ton, loai nguy cdp.

1. GIOI THIEU

Thuédt ngli gen moi truong (environmental
DNA hay thuong dugc st dung & dang rut gon
eDNA) dugc dinh nghia la ADN thu dugc tu cac
mau ma khong tach cac sinh vat cdn nghién ctiu
trude khi phan tich. Cac mau chu yéu thu dugc
tt phan, nudc ti€u va cac té€ bao biéu bi c6 trong
moi truong nudc hodc ton tai trong cac hat hiiu
co hodc v6 co [1, 2]. Tuy nhién, cac nha khoa
hoc van con chua thong nhét vé dinh nghia thé
nao la phuong phap gen méi truong. Mot s6 cho
rang bat ky lugng ADN hoa tan trong moi trudng
va ké cd mdu mo cua sinh vat con lai trong moi
truong cting dugc coi la gen mai trudng [3]. Mot
s6 nha khoa hoc khac lai coi gen méi truong la
vat liéu di truyén thu truc tiép tii cdc mau moi
trudng nhu dét, tram tich va nuéc ma khong cé
d4u hiéu cua céac vat liéu sinh hoc [4]. Theo dinh
nghia hep nay gen moi trudng la mot lugng rat
nho té bao do sinh vat giai phong ra méi trudng
va c6 thé phat hién dugc khi thu cdc mau ti moi
truong [5]. Trong nhiing nghién ctiu gan day,
dinh nghia nay da dugc mé rong va cac phan tich
ADN tt mau rudt, con trung, phan déu dugc coi
la gen moi truong.

Thuat ngi gen moi trudng lan dau tién
dugc st dung trong linh vuc vi sinh vat dé
mo ta phuong phap tach chiét ADN tii mau
dat ma khong can tach cdc vi sinh vat la doi
tugng nghién ctiu ra khdi cdc mau cac mau dat
nay [6]. Cac ting dung ctia gen mdi trudng rat
da dang ti phén tich tién hoéa cua vi khudn,
nghién ctiu da dang vi sinh vat trong cac
moi truong séng ddc biét, cho téi giai trinh
tu toan bo hé gen cua vi sinh vét trong nudc
bién [7, 8, 9]. Nhiing ting dung nay da tao
nén mot cudc cach mang trong nghién ctiu
da dang sinh hoc, tién hoa va sinh thai. Khi
ky thuat nay tré nén dé dang st dung, dugc
nhi€u ngudi biét téi va gia thanh phan tich
giam xudéng nhanh chéng trong nhiing ndam
gan day, n6 dugc tng dung trong rat nhiéu
linh vuc v6i nhiéu ky thuat méi [1].

Véi cong nghé ngay cang phat trién, kha
nang phat hién mot lugng vé cling nho gen
moi trudng ting 1én dang ké trong nhiing nam
viia qua tti nhan dang mot loai, liét ké nhiéu
loai trong quan xa sinh vat cho téi thong ké su
bién ddi ctia quan thé (Hinh 1) [10, 11].

IKhoa Moi truong, Truong Pai hoc Khoa hoc Ty nhién, Dai hoc Quo”'c gia Ha Ngi
2Khoa Sinh hoc, Trueong Pai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha Noi
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A Hinh 1. S6 lugng bai bdo cong bd theo niam vé cdc nghién ciiu sit dung phuong phdp gen moi trudng nham nghién
ctiu da dang qudn xa vi sinh vat, da dang qudn xa ngodi cdc lodi vi sinh vt hodc cd 2 tui ndm 2000 dén nam 2020 [11].

Gen mdi trudng tré thanh moét cong cu hiiu
hiéu d€ diéu tra cac da dang sinh hoc dic biét
trong moi trudng nudc vi sinh vat séng trong
moi trudng nudc thudng giai phong ADN ra moi
trudng va ADN c6 thé ton tai trong mdi trudng
nudc tuong doi lau do co tinh 6n dinh cao hon
cac moi truong khac nhu khong khi va nuéce [2,
12]. Gen moi trudng c6 uu thé hon cac phuong
phap diéu tra truyén théng khac vi ky thuét nay
c6 thé phat hién céc sinh vat, dac biét la cac loai
nguy cap, quy hiém, ngay ca khi khong quan sat
dugc chung. Vi vay, viéc sti dung gen moi truong
trong cac nghién ctu diéu tra cac loai sinh vat
khé phat hién phuc vu cong tac bao tdon ngay
cang tré nén phé bién [2, 13]. Cac tng dung
khac bao gom phat hién loai xam hai va nghién
ctiu cac tuong tac cing nhu ki€u phin b6 & muc
dd heé sinh thai [10, 14].

Tuy nhién, v6i nhiing 1gi thé 16n dugc hd tro
bdi cong nghé hién dai, gen moi truong khong
thé thay thé hoan toan cdc phuong phap diéu
tra truyén thong. Thay vi d6, phuong phap nay
nén dugc st dung két hgp véi cac phuong phap
khac d€ c6 két qua t6t nhat. Vi dy, khi danh gia
hiéu qua cua ky thuat gen moi trudng trong viéc
phat hién cac loai thu trong moi truong nudc
bién, cac nha khoa hoc nhén thdy ring cac thiét
bi gidm sat bang tiéng kéu truyén thong c6 hiéu
qua cao hon trong viéc phat hién Ca heo cang
(Phocoena phocoena) nhung gen moi trudng lai
c6 thé phat hién Ca voi vay dai (Globicephala
melas) tot hon. Vi vay, viéc két hgp hai phuong
phap sé giup cho chuong trinh giam sat thu dugc
két qua tét nhat [15].

2. UNG DUNG PHUONG PHAP GEN MOI

TRUONG O VIET NAM
2.1. Sti dung vit lam mau gen moi truong

Mot trong nhiing nghién ctu dau tién trén
thé gidi sti dung vat dé diéu tra cic loai thu
quy hiém trong hé sinh thai rling thuong xanh
dugc thuc hién tai mién Trung ctia Viét Nam
[16]. Trong hé sinh thai rting, vat c6 s6 lugng
rdt 16n, dé thu va thuong hut mau cta céc vat
chu dac biét la thu. Nghién ctiu cua Schnell va
cdng su cho thdy cdc mau mau cua vat chu céd
thé gitt dugc trong co thé vat c¢o6 thé git dugc it
nhét 4 thang tu khi hat mdu. Nhu vay, vit la mau
gen moi truong gan nhu ly tudng trong nghién
ctiu diéu tra cac loai thu c6 trong hé sinh thai.
Schnell va cong su thu cdc mau vat thudc giong
Haemadipsa va sau d6 nhan ban cdc mau mdu
thu dugc bang phan ting PCR va giai trinh ty thu
dugc. Két qua nghién ctiu nay cho thay c6 it nhét
4 loai thu xudt hién trong ving nghién ctiu, bao
gom Tho van truong son (Nesolagus timminsi),
Mang truong son (Muntiacus truongsonensis),
Son duong (Capricornis maritimus) va Chon bac
ma bac (Melogale moschata). Trong d6 Tho vin
truong son va Mang truong son la hai loai tha
quy hiém rat kho c6 thé phat hién bang phuong
phap diéu tra thong thuong. Ngoai ra, nghién
ctiu nay cting phat hién mot loai chon 4n sinh c6
quan hé ho hang gin giii v6i Chon bac ma nam
(Melogale personata). Dya trén thanh céng ban
dau, phuong phap thu mau vat da dugc st dung
dé diéu tra Saola, moét loai thd quy hiém nhét
trén thé gidi, tai Lao va Viét Nam. Tuy nhién,
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phuong phap nay chua ghi nhin dugc Saola, c6 1€
vi s0 lugng ctia loai nay hién con qua it va cé thé
loai nay chi séng trong nhiing vung kho tiép can
trong day Truong Son [16].

Phuong phap thu mau vat d€ diéu tra thu cing
dugc két hgp véi phuong phap dat bay anh dé€ tin
dung lgi thé ctia ca hai phuong phéap [17]. Trong
nghién ctiu cta Tilker va cong su, tong sb c6 2043
mau vat thu dugc tit 98 vi tri dat bay anh va 104
mau dugc nhén ban va giai trinh ty thanh cong.
Nghién ctiu nay xac dinh dugc 25 loai thu va 7
loai xac dinh t6i giong. Trong s6 nay, c6 19 loai la
thu mat dat. Danh sach loai thu dugc tu phuong
phap thu mau vit va ghi nhan bang bay anh c6
mtuc do tuong dong cao. Co6 4 loai chi xac dinh
dugc bang phuong phap bay anh la Té té, Khi
dudi lgn (Macaca leonina), Cay gadm (Prionodon
pardicolor) va Triét bung vang (Mustela kathiah)
va mot loai Meo gdm (Pardofelis marmorata) chi
phat hién dugc bing phuong phdp thu mau vat
[17]. Nhu vay, két hop ca hai phuong phap diéu
tra sé cho phép dua ra dugc két qua chinh xac hon
la chi ding mét phuong phap.

Phuong phdp thu mau vat con dugc st dung
dé danh gia da dang di truyén cta loai Tho vin
trudng son quy hiém tai mién Trung Viét Nam va
Lao. Nghién ctiu cta Nguyen va cong su da thu
dugc 4877 mau vat va dugc gop vao thanh 651 mau
dua trén dia diém thu mau va loai vit thu duoc. St
dung phuong phap ma vach téng quat, Nguyen va
cong su da ghi nhan ADN ctia Tho vén trudng son
trong 11 mau gop tu 5 dia diém nghién cdu [18].
Phuong phap giai trinh ty méi cho phép thu dugc
t6i 3000 nucleotid ctia 6 gen ty thé. Cay phat sinh
loai xay dung tii s6 liéu thu dugc cho thayloai Tho
van trudng son c6 da dang di truyén thap gitia cac
vung nghién cu. Phuong phap danh gia da dang
di truyén tit mau vat nay mé ra mdt huéng méi
trong nghién ctiu da dang sinh hoc va dinh huéng
cho céc nghién ctiu ti€p theo.

2.2. Diéu tra cdc loai quy hiém tir mau nudc

Phuong phap gen moi trudng dugc ap dung dau
tién tai Viét Nam vao nam 2015 d€ diéu tra 2 loai
ruia cyc ky nguy cép, Rua hop zhou (Cuora zhoui)
va loai Rua trung bo (Mauremys annamensis)
[19]. Nghién ctiu nay xt ly 31 mau nudc thu dugc
tu tinh Bac Kan, noi phan bé tiém nidng cua loai
Rua hop zhou. Mac du khong ghi nhéan loai nay
trong cac mau nudc thu dugc, cac phan tich phat
hién ra loai Rua dda (Cyclemys oldhamii) trong 1
mau nudc va xac nhan sy xudt hién cua loai nay
trong ving nghién ctiu. Ngoai ra, nghién ctiu nay
cing tién hanh phéan tich 149 mau nudc thu tu
cac tinh Phu Yén, Qudng Nam va Quang Ngai.

Tuy nhién, khong mau nudc nao c6 ADN cua
loai riia Trung Bo va xdc nhan loai riia nay c6
thé da tuyét chung trong tu nhién tai cac vliing
thu mau.

Phuong phap gen moi trudng ciing da dugc
stt dung d€ diéu tra va xac nhén su xudt hién
ctia ca thé Rua hoan kiém (Rafetus swinhoei)
6 ho Xudn Khanh, ngoai thanh Ha N¢i. Rua
hoan kiém la loai rtia 16n va quy hiém nhat
trén thé gisi. Viéc tim kiém cac ca thé khac
cta loai rua nay trén pham vi ca nudc la mot
cong viéc rdt khé khin vi s6 lugng ca thé da
bi giam di dang ké trong nhiing thip ky gin
day. Vao ndm 2017, Chuong trinh bdo ton
rtia chau A phat hién mot c4 thé ria mai mém
tai h6 Xuén Khanh nhung vi hé rdng, cé thé
rtia nay lai khd nhoé va kho tiép cén, nén viéc
dinh danh béing phuong phap quan sat khong
kha thi. Tuy nhién, qua phén tich rat nhiéu
cdc mau nudc thu duge tii ho Xuian Khanh
cudi cung cac nha khoa hoc ciing da tim thay
ADN cua loai Ruia Hoan Kiém va md ra trién
vong xay dung chuong trinh nhan nuo6i sinh
san cho cdc c4 thé con lai tai Viét Nam. Hién
nay, hoat dong diéu tra Rua Hoan Kiém bang
phuong phdp gen moi trudng van dugc tiép
tuc thuc hién. Tuy nhién, thach thtic 16n nhat
la s6 lugng cd thé qua it va lugng nudc trong
cac thuy vuc nghién ctiu lai qua 16n nén viéc
phan tich gen mo6i trudng ti cac mau nudce rat
kho khan.

Phan tich mau nudc cing giup hoat
dong diéu tra gidm sat loai Than lin cd sdu
(Shinsaurus crocodilurus) cé tip tinh ban
thay sinh. Sti dung phuong phap qPCR [20]
da xac nhan sy xudt hién cua loai nay tai 4
trong s6 6 dia diém nghién ctu va ho trg két
qua thu dugc tt phuong phap diéu tra truyén
thong. Vi day la mot trong nhiing loai bo sat
nguy cap, quy, hiém bi tac dong manh béi cac
hoat dong san bat va méit mdi trudng song,
phuong phép gen moi trudng sé 1a cong cu hd
trg hiiu hiéu trong viéc diéu tra loai nay trong
tuong lai, dac biét tai nhiing vung cé mat do
ca thé thép.

3. KET LUAN

Phuong phap gen moéi trudng la mot cong
cu tuong d6i mdéi trong nghién ctu da dang
sinh hoc. Tinh htiu hiéu ctia phuong phap
nay da dugc thé€ hién trong nhiéu nghién ctiu
trén nhiéu d6i tugng khac nhau. Phuong phap
nay ngay cang dugc st dung rong rai trong
viéc diéu tra va giam sat loai giup ho trg viéc
quan ly tai nguyén thién nhién. Vi sy phat
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trién cua cong nghé sinh hoc, gen mai trudng
ngay cang c6 nhiéu lgi thé so véi cac phuong
phap diéu tra truyén thong, nhu gia thanh canh
tranh, rat ngan thoi gian nghién ctu, do nhay
va chinh xdc cao hon. Ngoai ra, v6i dia hinh
do6i nui hiém tré & Viét Nam, st dung phuong
phdp gen moi truong la lya chon hiéu qua va an
toan hon so v6i phuong phép diéu tra truyén
thong doéi véi cac loai phan bo & sudi cao. Tuy
nhién, do mot s loai & Viét Nam phéan bo
trong cac khu vuc nudc tinh, nudc ban, phuong
phap gen moéi trudng cling c6 mot sé han ché
nhét dinh do bi anh hudéng bdi do tinh sach
ctia nudc. Vi vay, d€ tang hiéu qua cua phuong
phéap gen moi trudng, cic mau nay c6 thé dugc
loc d€ loai bo cén cat hodc mdt s6 thanh phan
khac nhu rong, réu trudc khi dua vao loc qua
mang loc eDNA. Tuy chua thé thay thé hoan
toan cac phuong phap truyén thong, phuong
phap gen moi trudng c6 thé ho trg va lam tang
hiéu qua thu dugc khi st dung két hop. Mic
du viéc ting dung gen moi trudng vao nghién
ctu da dang sinh hoc tai Viét Nam bét dau khd
mudn, nhiéu nghién ctiu mang tinh dot pha da
dugc tién hanh tai nudc ta, dac biét trong viéc

TAI LIEU THAM KHAO

1. Dejean, T., Valentini, A., Duparc, A., Pellier-Cuit,
S., Pompanon, E, Taberlet, P., Miaud, C. 2011.
Persistence of environmental DNA in freshwater
ecosystems. PLoS ONE 6: e23398.

2. Thomsen, P, Kielgast, J.O.S., Iversen, L.L., Wiuf,
C., Rasmussen, M., Gilbert, M.T.P, Orlando, L.,
Willerslev, E., 2012a. Monitoring endangered
freshwater biodiversity using environmental
DNA. Molecular Ecology 21: 2565-2573.

3. Mahon, A.R., Jerde, C.L., Galaska, M., Bergner,
J.L., Chadderton, W.L., Lodge, D.M., Hunter,
M.E., Nico, L.G. 2013. Validation of eDNA
surveillance sensitivity for detection of Asian
carps in controlled and field experiments. PLoS
ONE 8: e58316.

4. Thomsen, PE, Willerslev, E. 2015. Environmental
DNA - An emerging tool in conservation for
monitoring past and present biodiversity.
Biological Conservation 183: 4-18.

5. Turner, C.R. va cong sy 2014. Particle size
distribution and optimal capture of aqueous
macrobial eDNA. Methods in Ecology and
Evolution 5(7).

6. Ogram, A., Sayler, G.S., Barkay, T. 1987. The
extraction and purification of microbial DNA
from sediments. Journal of microbiological

st dung cdc mau vat [am mau gen méi trudng.
Trong tuong lai, cong tac diéu tra va gidm sat
da dang sinh hoc nén st dung phuong phap
gen moi trudng d€ cung cdp so6 liéu chinh xac
va ddng tin cdy nham néng cao hiéu qua quan
ly tai nguyén thién nhién trong ca nudéc. Ngoai
ra, can c6 thém cac nghién ctu st dung phuong
phap ma vach téng quat dé danh gia da dang
sinh hoc trong moi truéng nudc ddc biét tai
nhiing viing c6 loai xdm hai va dé diéu tra cac
loai quy hiém khé phat hién biang phuong phap
diéu tra truyén thong. Phuong phap ma vach
tdng quat ciing c6 thé giup danh gia tac dong
cta 6 nhiém moi trudng bang viéc xac nhén sy
xudt hién hay ving mat ctia céc sinh vét chi thi
cho chit lugng moi trudng nudcs

LOI CAM ON: Chiing toi xin cdm on ThS.
Nguyén Vian Thanh, ThS. Nguyén Thi Thdm,
CN. D6 Hanh Quyén, CN. Bui Thi Phudng
Thanh, ThS. Phan Quang Tién, CN. Ho Thi
Ngoc Anh da hé trg cong tdc thuc dia va phan
tich mau eDNA. Nghién ciiu dugc tai trg mot
phdn béi Quy EDGE - Hiép hoi Dong vat hoc
London (ZSL) va T4 chiic National Geographic,
Vuon thu Cologne.

methods 7: 57-66.

7. Woese, C.R. 1987.Bacterial
Microbiology. Review 51: 221

8. Pace, N.R. 1997. A molecular view of
microbial diversity and the biosphere. Science
276: 734-740

9. Venter, ]J.C., Remington, K., Heidelberg, ].F.,
Halpern, A.L., Rusch, D., Eisen, J.A., Wu, D.,
Paulsen, 1., Nelson, K.E., Nelson, W., Fouts,
D.E. 2004. Environmental genome shotgun
sequencing of the Sargasso Sea. Science 304:
66-74.

10. Ficetola, G.F,, Miaud, C., Pompanon, E, Taberlet,
P. 2008. Species detection using environmental
DNA from water samples. Biology letters, 4:
423-425.

11. Pawlowski, J., Apothéloz-Peret-Gentil, L.,
Altermatt, F.  2020. Environmental DNA:
What’s behind the term? Clarifying the
terminology and recommendations for its
future use in biomonitoring. Molecular Ecology
29: 4258-4264.

12. Pilliod, D.S., Goldberg, C.S., Arkle, R.S., Waits,
L.P. 2014. Factors influencing detection of eDNA
from a stream-dwelling amphibian. Molecular
Ecology Resources 14: 109-116.

evolution



KET QUA NGHIEN CUU TRONG LINH VUC KHOA HOC MOI TRUONG

13. Torresdal, ].D., Farrell, A.D., Goldberg, C.S. 2017.
Environmental DNA detection of the golden tree frog
(Phytotriades auratus) in bromeliads. PLoS ONE:
12(1).

14. Madden, A.A., Barberdn, A., Bertone, M.A., Menninger,
H.L., Dunn, R.R., Fierer, N. 2016. The diversity of
arthropods in homes across the United States as
determined by environmental DNA analyses. Molecular
Ecology.

15.Thomsen, PF. va cfng sy 2016. Environmental DNA
from seawater samples correlate with trawl catches of
subarctic, deepwater fishes. PLoS ONE 11: e0165252.

16. Schnell, I.B., Thomsen, P.E., Wilkinson, N., Rasmussen,
M., Jensen, L.R., Willerslev, E., Bertelsen, M.F,, Gilbert,
M.T.P. 2012. Screening mammal biodiversity using
DNA from leeches. Current Biology 22: R262-R263.

17. Tilker, A., Abrams J.E, Nguyen, A., Horig L., Axtner
J., Louvrier J., Rawson B.M., Nguyen A.Q.H., Guegan
E, Nguyen T.V., Le M., Sollmann R., Wilting A. 2020.

Identifying conservation priorities in a defaunated
tropical biodiversity hotspot. Diversity and Distributions
26: 426-440.

18. Nguyen, T.V.,, Tilker A., Nguyen A., Horig L., Axtner
J., Schmidt A., Le M., Nguyen A.Q.H., Rawson B.M.,
Wilting A., Fickel ]J. 2021. Using terrestrial leeches
to assess the genetic diversity of an endemic species:
the Annamite striped rabbit Nesolagus timminsi.
Environmental DNA 3: 780-791.

19. CRES (Centre for Natural Resources and Environmental
Studies). 2016. Strengthening conservation of the
most critically endangered turtles in Vietnam through
application of environmental DNA. CEPF Final
Completion Report.

20. Reinhardt, T, van Schingen M., Windisch H.S.,
Nguyen T.Q., Ziegler T., Fink P. 2019. Monitoring a
loss: Detection of the semi-aquatic crocodile lizard
(Shinisaurus crocodilurus) in inaccessible habitats via
environmental DNA. Aquatic Conservation: Marine
and Freshwater Ecosystems 29: 353-360.

ABSTRACT

APPLICATION OF ENVIRONMENTALDNATO
BIODIVERSITY RESEARCH AND CONSERVATION IN VIETNAM

'Faculty of Environmental Sciences, University of Science,

Environmental DNA or eDNA is defined as a technique to collect and analyze DNA of targeted
organisms from their living environment, such as soil, water, and air. As eDNA can detect elusive
species in samples even without seeing them, ithasbeen considered an effective measure in biodiversity
conservation study, especially in surveying endangered species, which are hard to observe using
conventional methods. To date, the approach has been employed to suvey the critically endangered
Zhou’s Box Turtle (Cuora zhoui), Swinhoe’s Softshell Turtle (Rafetus swinhoei), Vietnamese
Pond Turtle (Mauremys annamensis) and Vietnamese Crocodile Lizard (Shinisaurus crocodilurus
vietnamensis) based on collected water samples. The technique has also recently been advanced to
survey endangered terrestrial mammals in Truong Son Range using blood sucking leeches. These
applications show that eDNA is especially effective in monitoring terrestrial mammals and in the
future will be a very useful tool for surveying and monitoring endangered and elusive the species and
undertaking environmental impact assessments nationwide.

Key words: Environmental DNA, eDNA, biodiversity, conservation, endangered species.
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NGHIEN CUU CANH BAO RUI RO TICH LOY DONG
TRONG DAT TRONG CAY AN QUA CO MUI

Nguyén Thi Lan Anh, Tran Quang Huy, Pao Thi Trang
bao Thi Hoan, Nguyén Minh Phuong, Tran Thi Tuyét Thu’

TOM TAT

Pham Thi My Phuong'
()

ghién cttu nay nham danh gia kha nang hdp phu Cu trong dét trong cay c6 mui va anh hudng cta

Cu dén vi sinh vat dat. Thi nghiém 1 b6 sung Cu?* v6i ham lugng 0; 100; 200; 300; 400; 500; 600;
700; 800; 900; 1000 mg L vao ba loai dit trong ciy c6 mui gom: dat xam feralit & Hoa Binh, d4t pht sa &
Hung Yén va dit xdm bac mau & Bac Giang. Két qua cho thdy, lugng Cu hép phu tdi da trong dat & Bac
Giang, Hung Yén va Hoa Binh lan lugt la 2198, 3781 va 7752 mg kg dat. Thi nghiém 2 b6 sung Cu** véi
ham lugng 0; 100; 300; 600; 900 mg L' vao mau dat tuoci dugc ldy tai vion trong cam & Cao Phong, Hoa
Binh. Két qua thi nghiém da giam 60-88% s6 lugng vi sinh vat tong s6 so véi doi ching, giam ti 25.10°
CFU g dit xudéng con 10.10°CFU g dét khi b6 sung 100 mg Cu L va thip nhit la 3.10° CFU g dat khi
b6 sung 900 mg Cu L. Ndm md&c chdng chiu Cu t6t nhit, tiép dén la xa khudn, ndm men va kém nhit 1a
vi khudn. Két qua da cung cép co sd khoa hoc d€ c6 giai phap kiém soat stt dung hoa chit chia Cu trong

dat trong cay c6 mui.

T khoa: Cdy cé mui, tich lily dong, hdp phu dong, vi sinh vat ddt

1. DAT VAN BE

bong (Cu) la nguyén t6 vét co6 vai tro dic biét
quan trong doi véi moi co thé€ séng. Tuy nhién, khi
tich liy Cu & ham lugng cao sé gay ra nhiéu tac dong
bat lgi dén stic khoe ctia con ngudi va sinh vat. Cac
nguon dua Cu vao dét rat da dang, trong d6 mot trong
nhiing nguyén nhan chinh dugc khing dinh 13 do st
dung cdc hoa chit chiia Cu dé phong trii bénh hai cay
trong. Ham lugng Cu tich lity trong dét trong ciy an
qua trén toan cau da ting manh trong thé ky qua, dao
dong tit hang tram dén hang nghin mg kg dat (ppm).
Tac dong doc hoc ctia Cu dén su song trong dat phu
thuoc vao ham lugng, dang ton tai, kha nang linh
dong va c6 dinh Cu trong cac diéu kién méi trudng
dat ddc trung [1].

Tinh dén nam 2020, Viét Nam c6 khoang 1,1 triéu ha
dat trong 15 loai ciy an qua, trong do cay dn qua c6 mdi,
goi tat [ cdy c6 mui (cam, quyt, budi) chiém dién tich
16n nhat vao khoang 250 nghin ha. Do anh hudng ctia
bién d6i khi hau va thAm canh cao xudt hién nhiéu dich
hai, udc tinh dén nay c6 30 loai sau bénh gay hai rong
khdp céc vung trong ciy c6 mui trong c nudc, giy gia
ting lugng hoa chat can st dung [2]. Tl nam 2015-2017,
tai 3 vuon trong cam & Cao Phong da dua lugng dong
tlt nguon hoa chat trit bénh vao dét, trung binh tit 10,21
dén 16,19 kg ha'! nam™. Hé qua lam tang tich lay Cu

trong phau dién dat (0-100 cm), viugt QCVN 03-MT:2015/
BTNMT, cao nhat & 16p dit mét (0-40 cm) 1én dén 128 va
282 ppm & vuon 9 va 17 nam tudi [3]. Ham lugng Cu trong
dat tai 44 vuon trong cam & huyén Ham Yén, tinh Tuyén
Quang dao dong tii 15,04 dén 214 ppm [6].

Vi sinh vat trong viing ré ciy trong rat nhay cam véi
cac chat doc hai trong moi truong dat, kha nang chong
chiu vé6i Cu gidm dan tii ndm ré > vi ndm > xa khudn
> vi khuén gram duong > vi khudn gram am. Miic do
phoi nhiém ctia cac sinh vat dat véi cac hoa chét chiia Cu
gidm theo thi ty: Cu®* > nano Cu (0) > nano Cu(OH),
> nano CuO [4]. Khi phun hda chét roi lang vao dat sé
tao nén cac “ct s6¢” doi vai sinh vat dat. Mac du ¢ Viét
Nam da c6 khuyén cdo va cong bo khoa hoc du thuyét
phuc [3, 5, 6], tuy nhién vin dé kiém soat Cu trong dat
trong ciy c6 mui van chua nhén dugc nhiéu sy quan tim
[6]. Nghién ctiu nay nham dénh gid kha nidng hip phu
Cu trong dat va anh hudng doc hoc cua Cu dén vi sinh
vat trong dat thi nghiém. Két qua dat dugc nham cung
cap thong tin dén cac co quan quan ly va nguoi dan dua
ra cac giai phap st dung hop ly Cu trong canh tac cay co
mui, dong thoi gép phan bé sung thém co s khoa hoc
phuc vu dinh huéng xay dung lai quy chudn danh gia
6 nhiém Cu trong dét cho pht hgp v6i méi nhom dét
chinh & Viét Nam.

Vién Nghién ciiu va Phdt trién viing

’Khoa Moi truong, Truong Dai hoc Khoa hoc Tw nhién, Pai hoc Quéc gia Ha Noi
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2. VAT LIEU, PHUONG PHAP NGHIEN CUU

2.1. Thi nghiém 1: Pdnh gid kha ndng hdp phu dong
trong 3 logi dit trong cdy c6 mili

2.1.1. Vit liéu thi nghiém

Céac mau dat nghién ctiu thudc 3 loai dat dai dién
cho méi dia diém nghién ctiu, c6 dic trung tinh chit dat
khac nhau vé thanh phan co gidi, tén goi theo tiéng Viét
(theo FAO/UNESCO) I4n luot la dit xdm feralit (Ferralic
Acrisols) trong cam & huyén Cao Phong, tinh Hoa Binh;
dat phu sa (Fluvisols) trong cam & huyén Phu Ct, tinh
Hung Yén va dat xam bac mau (Arenic Acrisols) trong
busi & huyén Hiép Hoa, tinh Bac Giang. Qua kinh nghiém
nghién ctu thyc tién tit nam 2015-2019 [3, 5, 6], ba mau
dat & 3 dia diém dugc lya chon d€ phuc vu trong nghién
cliu nay c¢d tinh chét dai dién cho mdi nhom dit dugec mo
ta trong Atlas ban do dat Viét Nam.

Mau dét dugc ldy theo phuong phap chuén ap dung
trong nghién ctiu vé dat trong ciy c6 mui [7]. Tai mdi
vuon trong trung binh 400-450 cay cam/budi trén dién
tich 1 ha, & trung tim mdi vuon lya chon 5 vi tri trong
cay c6 hang cach hang 20 m, tuong ting v6i mdi cay chon
4 vi tri cach déu nhau theo phuong hinh chiéu tan cay
xudng mit dat, duing khoan lay dat & do sau 0-30 cm sé
dugc mau dat ctia 1 cy, sau d6 hon hgp dat lay tu 5 cay
thanh 1 mau dit dai dién cho 1 vudn & mdi dia diém, bao
quan trong tui nilon dung mau chuyén dung. Tai phong
thi nghiém, xt Iy mau va phén tich cac chi tiéu tinh chét
dat theo cac phuong phap chudn hién hanh tai phong
thi nghiém ctia B mon Tai nguyén va Méi truong dat,
Truong PHKHTN (Bang 1).

2.1.2. B0 tri thi nghiém ddnh gid nang luc hap phu Cu
trong 3 logi ddt khdc nhau

Muc dich cta thi nghiém nham lam sang t6 anh hudng
cua tinh chit dat dén kha niang hdp phu va c6 dinh Cu
trong dat, trén co sd d6 danh gia dugc kha nang dém ctia
moi loai dit déi véi kim loai Cu. Thi nghiém dugc b6 tri
theo phuong phap ctia Nguyén Ngoc Minh va cong su
(2009) [8] c6 hiéu chinh cho phu hgp.

Can 1 gam dat da ray qua ray 1 mm cho vao dng

Bang 1. Mét s6 tinh chat 1y héa ctia cac mau dat trudce thi nghiém

polyethlene 50 mL, b6 sung 20 mL dung dich Cu** dugc
chudn bi tt musi CuSO, (Merck) & dai nong dé 0, 100, 200,
300, 400, 500, 600, 700, 800, 900 va 1.000 mg L. Lac mau
trén mdy lac lién tuc trong 24h véi téc do 150 vong phut’;
sau do ly tdm & toc do 3.000 vong phut trong 10 phut va
loc mau qua mang loc cellulose 0,45 um r6i tién hanh dinh
lugng Cu con lai trong dung dich dat dé tinh ra lugng Cu
da dugc hip phu vao phén ran ctia dit sau 24h thi nghiém.
T4t ca cac thi nghiém déu dugc tién hanh lap lai 3 lan. Két
qua hap phu Cu trong cac dat thi nghiém dugc danh gia
thong qua phuong trinh hdp phu déng nhiét Langmuir
hodc Freundlich.

Phuong trinh hdp phu dang nhiét Langmuir: 1/Q_ = 1/
Q, +1/Q K, x1/C, (1). Trong dé C la nong do can bang
ctia Cu** con lai trong dung dich (mM), Q, biéu thi ligng
Cu’** bi hap phu (mg Kg'), Q_ (mgKg") dung lugng hap
phu cuc dai va K (L mg") la hang s6 hdp phu Langmuir.

Phuong trinh hip phy ding nhiét Freundlich: In Qe =1n
K, +B.In C, (2). Qe bi€u thi igng Cu** bi hdp phu (mg Kg
") va C_nong do can bang ctia Cu** con lai trong dung dich
(mg L"). K, hang s6 Freundlich (L’ mg'? Kg). Hang s6 hoi
quy p mo ta tinh phi tuyén tinh ctia phuong trinh hap phu
déng nhiét va cung cip thong tin vé do bao hoa tuong ddi
clia cac vi tri hap phu. Hing s6 Freundlich (K, va ) dugc
tinh tif dang tuyén tinh ctia phuong trinh Freundlich.

2.2. Thi nghiém 2: Danh gid dnh hudng doc hoc ciia
dong dén vi sinh vat ddt
2.2.1. Vat liéu thi nghiém

bat nghién ctiu thudéc nhom dat xam feralit (Feralic
Acrisols) dugc 1dy tai vuon trong cam & xa Bac Phong,
huyén Cao Phong, tinh Hoa Binh vao thdi diém thang
2/2021. Mau dat tuoi dugc lay & do sau 10-20 cm tai 4 vi
tri cdch déu nhau xung quanh viing ré cay cam, trong vion
trong gidong cam V2 dugc 9 nam. Két qua phén tich tinh
chat dit phi hgp véi su phit trién ctia cdy cam, ham lugng
Cu tdng s6 & mtic cao, cu thé: dat chua nhe pH,, 584,
giau hitu co va phot pho dé tiéu (SOM 3,80%; PO,, 349
mgl00g™” dat), Cu,_99,31 mg kg, do 4m dat tai thoi diém
lay mau 1a 25,51%.

Moi truong phan lap vi sinh vat
la moi triong AMA (gL"): K HPO,:

- 1,0; KN03: 0,5 MgSO 4.7HZO:
Chi tiéu Ponvi | Pt xim bac mau | P4t phusa | Dt xam feralit 0.2: CaCl.6HO: 0.1: NaCl: 0.1:
< . N N \ bambl 2' 2 . 4y . bl
(BicGiang) | (HungYén) | (HoaBinh) MgSO,.7H,0: 0,2 FeCL.6H,0: vét;
pH, 5,81 5,90 5,98 Asparagin: 0,5 Mannitol: 1,0; Agar:
SOM % 1,83 3,73 3,81 15,0; pH 7,0.
Thanh phdn | % sét 36,10 45,70 53,50 2.2.2. B6 tri thi nghiém ddnh
co glO”l % limon 22,80 36,80 27)10 gld d”l”l hl[é,f’lg d@C hOC Cl:la dﬁng déh
(TPCG) % cat 42,10 17,50 19,40 v Slgh V‘fgdat St bt il 1.
Tén goi dat Dit cat pha Dat thit bdt thit ning an X garB ilt tlAIO’l . axuly ‘Fe}‘n
. du, cho vao ¢6i st vo triing, nghién
theo TPCG trung binh L 1 R p
- min bang chay vo trung, sau dé cho
Cu, mg kg 13,87 21,55 282,10 dat vao mdi binh tam giac 250 ml c6
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chiia 90 mL dung dich mu6i CuSO, (Merck) v6i nong
do Cu?* lan lugt 0, 100, 300, 600, 900 ppm da dugc
khu triing. D4y binh bang nit bong v6 trung, lac mau
& nhiét do phong trong thoi gian 24h véi toc do 150
vong phut™. Sau d6 tién hanh pha loang va ciy & cac
do phaloang 104, 107, 105, cay trén bé mdt dia thach.
Nuoi vi sinh vat trong ti am 28°C, dém va quan sat
khuén lac sau thoi gian 2 dén 5 ngay nudi ciy. Cac thi
nghiém dugc tién hanh 13p lai 3 1dn, m6i do pha loang
dugc cy lap lai 3 1an. Pon vi tinh s6 lugng vi sinh vat
la CFU g dat kho tuyét doi. Loc phan dich loc con lai
chuyén vao lo thity nho dé€ dinh lugng ham lugng Cu
trong dung dich.

Dinh lugng Cu trong hai thi nghiém bidng may
quang phd hép thu nguyén ti (AAS 280FS Agilent)
va xay dung duong chudn tit muéi CuSO, (Merck) tai
Vién Nghién ctiu va Phat trién viing, Ha Noi. Két qua
nghién ctu tli 2 thi nghiém dugc xti ly trén phan mém
Excel va Sigma plot.

3. KET QUA NGHIEN CUU
3.1. Khd nanghdp phuy dong trong ddt thinghiém

Trén co s6 xt ly s6 liéu va phan tich thong ké, két
qua danh gia kha nang hap phu Cu trong 3 loai dat
nghién ctiu dugc trinh bay trong hinh 1 (a, b, ¢).

Hinh 1 cho thiy, ba mau dat thu¢c ba loai dat c6
tinh chat khac nhau c¢6 su hdp phu Cu hoan toan khac
nhau, phén 16n nang luc hdp phu dugc quan sat &
néng d6 Cu 400 - 600 mg L. O ndéng d6 Cu > 600 mg
L*lugng hap phu giti 6n dinh ¢ mtic 2100, 3500 va
5400 mg kg™ dat, 1an lugt tuong ting v6i dat trong budi
& Bac Giang, trong cam ¢ Hung Yén va trong cam &
Cao Phong. Can cti vao két qua xac dinh tinh chat dat
(bang 1) cho thdy, ham lugng sét va chat hiiu co la
nhom chi tiéu c6 anh hudng manh dén lugng Cu hap
phu trong moi loai dét. Néng luc hdp phu Cu giam
dan tu dat xam feralit (Ferralic Acrisols) > dat phu sa
(Fluvisols) > dat xam
bac mau (Arenic

Acrisols) tuong tng 6 - 0.9

v6i ham lugng sét
53,50% (dat trong cam
Cao Phong), 45,70%
(dat trong cam &
Hung Yén), 36,10%
(dat trong budi & Bac
Giang). Cac gid tri
tinh todn chi ra ring,
su hip phu Cu phu
hop v6i phuong trinh o d
Langmuir (Hinh 1b) 0
hon la Freundlich

(Hinh Ic). Tai lugng

hdp phu t6i da trong

1 kg dat thu dugc ti

Q. (mg g")

200 400 600 800 1000

C.(mg L)
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phuong trinh Langmuir lan lugt 1a 2170; 3810 va 7750 mg
kg dat, tuong ting v6i dat xam bac mau c6 ham lugng sét
thap nhat (dat cat pha), tiép dén la dat phu sa ¢ ham lugng
sét trung binh (dat thit trung binh) va dat xam feralit giau
sét nhat (dat thit ndng). Ca baloai dat déu c6 gid tri K, vaK,
khong qua khéc biét, cho thay chung it nhiéu déu c6 4i luc
v6i Cu. Céc gia tri  thu dugc tlii phuong trinh Freundlich
<1 cho thdy, nang lugng hap phu gidm khi do bao hoa ngay
cang tang ctia cac diém nong do trao doi [9] (Bang 2).

Tu két qua nay cho thdy, khong thé ap dung cung gia tri
thong s6 gidi han trong QCVN 03-MT:2015/BTNMT dé
danh gia chung cho cac viing dit 6 nhiém Cu & Viét Nam.
Vi vay, trudc bdi canh tinh trang tich lay Cu trong dat
san xudt nong nghiép ngay mot gia tang thi can c6 nhiing
nghién ctiu sdu rong tiép theo d€ danh gia tinh linh dong va
nang luc hap phu Cu trong mét s6 nhom dét chinh phuc
vu dé xuit xay dung lai quy chudn danh gia chét lugng dét
cho phut hgp véi thuc tién & Viét Nam. Trén co sG cta thi
nghiém 1, két qua nghién ctu trong thi nghiém 2 sé lam
sang to hon niia tic dong ctia 6 nhiém Cu dén thanh phéan
va s0 lugng vi sinh vét dat trong cay c6 mui.

Bang 2. Hing s6 ding nhiét hip phu Langmuir
va Freundlich cia Cu trong 3 loai dat

0.0 -

Mau Hing s6 Langmuir Hing s6 Freundlich
K (Lmg") | Q.. (mgg") | K.(mgg") p

Dat xam 0,014 2,17 0,63 0,44
bac mau
(Bic Giang)
bit phu sa 0,007 3,81 0,49 0,22
(Hung Yén)
Dat xam 0,004 7,75 0,36 0,34
feralit
(Hoa Binh)

0.000 0.004

1IC,

e

0.008

0.012

0.0 - T
4 5

A Hinh 1. Két qud hdp phu Cu trong 3 logi ddt thi nghiém (a); Dudong ddng
nhiét hdp phu Langmuir (b); Dudng dang nhiét hdp phy Freundlich (c)

O Buéi Bic Giang
@ Cam Hung Yén
A Cam Cao Phong
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Bang 3. Két qua phan 1ap vi sinh vat téng s6 trén moi truong AMA

'Illm"“'

x -1 3
MOl | ¢ (gLt | €, mel?) | €, (mglt) | QUmgg?) | TONSCFUS' | PO HmEVIVIETR IO
tru(‘)’ng 8 ° 8 s 8 g8 (XIOS) VK XK Nam Néam
moc men

0 0 0 0 2500 1300 200 150 850

100 99,84 1,04 0,89 1000 400 150 150 300

AMA® 300 287,60 65,68 1,99 800 250 150 150 250

600 580,00 270,50 2,78 550 150 100 150 150

900 916,05 555,15 3,25 300 50 50 150 50

A Ghi chii: O Asparagin - Mannitol-Agar, VK: vi khudn, XK: xa khudn, VSV: vi sinh vat C(mg L"): nong do dung dich Cu?* doi chiing
C, (mg L"): nong do Cu’* trong dung dich thi nghiém; C_(mg L"): nong do Cu’* con lai trong dung dich sau thi nghiém lac dat 24h; Q

(mg g"): ligng Cu?* dugc ddt hdp phu

3.2. Anh huiéng civa ham luigng dong dén thanh phin
va s6 lugng vi sinh vat ddt

Két qua phén tich chi ra anh hudng ctia lugng bd sung
100-900 mg Cu L da gay giam manh s6 lugng vi sinh vét
tong s6 & cac cong thtic thi nghiém so véi d6i chiing, véi ty
1¢ giam tuong ting tii 60 dén 88%. Trong khi do, xét theo
cac nhém vi sinh vat thi vi khudn nhay cam nhat, tiép dén
12 ndm men, xa khudn va nim mdc c6 kha nang chéng chiu
tot nhat, cu thé v6i mau bd sung 100 mg Cu L' da giam
69,24% vi khuin; 62,5% nim men; 25% xa khudn, nAm mdc
0% (Bang 3, Hinh 2). Nguyén nhan dugc giai thich do ddc
diém c4u tao t€ bao ctia nAm mdc chia chitin nén cé kha
nang chdng doc tot hon so véi vi khuén va xa khudn [4] .

Trong mau dat d6i chiing c6 ham lugng Cu téng s6 ban
dau 1a 99,31 ppm, khi khéng bd sung Cu da cho két qua
phén 1ap s6 lugng VSV téng s6 cao nhét la 2,5 x 10° CFU
g dat, nhung khi b6 sung thém 100 va 300 mg L, tuong
ting v6i ham lugng Cu trong dung dich dat 1a 1,04 va 65,68
mg L thi mit o VSV téng s6 giam manh xu6ng con 1000
x 10° va 800 x 10° CFU g dat, tuong ting mtc giam 2,5 va
3,13 lan.

O lugng b3 sung 900 mg L thi miic giam la 8,3 lan,
trong d6 vi khuén, xa khudn va ndm men gidm rét manh.
Nhin chung, khi cang thém nhiéu Cu** vao dat thi nghiém
thi thanh phén va s6 lugng VSV cang giam manh, trong
mot gam dat s6 lugng VSV tong s6 da giam tii 1,5 dén 2,2
triéu t€ bao (CFU g dat). Quan sat & cac dai nong do b
sung, ddc biét la khi ham lugng Cu trong dung dich mau
ting lén 65,68-555,15 mg L thi quin thé ndm mdc van
chong chiu Cu t6t nhét so v6i xa khudn, ndm men va vi
khuédn. Két qua nay phu hgp vé6i nhiéu nghién ctu trén
thé gidi [4]. Nhu vay, c6 thé thdy rang khi phun cic héa
chat phong trti bénh hai cay c6 mui, sé tac dong manh dén
thanh phén va s6 lugng cac nhom VSV dat, gay anh hudng
dén cac qua trinh chuyén hoéa vét chit ciing nhu suy gidm
stic khoe va cac chiic nang cua dat.

4. KET LUAN

Két qua nghién ctiu da chi ra dat c6 ham lugng sét cang
cao thi nang luc hdp phu Cu trong dit cang manh. Nang
luc hdp phu Cu giam dan trong dat xam feralit (Ferralic
Acrisols) trong cam & Cao Phong, Hoa Binh dén dat phu

1400

1200 B Vi khudn m Xa khudn m N3m mac = Nam men

{(x103CFU.g! dat)
<

= [=2) oo

g &8 &8 8

=

(=)

I II Il ann
0 100 300

600 900
Nbng d6 (mg Cu/L)

A Hinh 2. Thanh phdn va s6 lugng VSV trong cdc cong thiic
thi nghiém

sa (Fluvisols) trong cam & Phu Cli, Hung Yén va thdp nhat
& dat xam bac mau c6 thanh phan co giéi nhe (Arenic
Acrisols) trong budi 6 Hiép Hoa, Bic Giang. Nhu vay, &
cung ham lugng Cu thi nghiém, thi lugng dong linh dong
sé gy rui ro trong dat cat pha cao nhat, tiép dén la dat thit
trung binh va cudi cung la dat thit nang.

O lugng b6 sung 100 - 900 mg L' vao dt thi nghiém
da lam gidm manh 60-88% vi sinh vat téng s6 so v&i d6i
chiing khong b6 sung Cu. Ciang & lugng bd sung nay da
lam bién dong thanh phan va s6 lugng VSV dat, trong dé
gidm manh nhét 1a vi khuén, dén xa khuédn va ndm men,
ngugc lai ndm mdc c6 kha nang chong chiu t6t nhat.

Can c6 thém nghién ctiu sau hon vé€ quan hé gitia tinh
chat dat v6i dang ton tai ctia Cu trong dat anh hudng dén
nang luc hap phu va doc hoc cia Cu déi véi VSV trong dat
trong cay c6 muim

LOI CAM ON: Nghién ciiu dugc tdi trg kinh phi tii dé
tai: “Ddnh gid hién trang 6 nhiém kim logi nang, du ligng
thudc bdo vé thuc vat va dé xudt gidi phdp canh tdc bén
viing phuc vu tdi canh cam 6 Hoa Binh va Tuyén Quang”
do TS. Pham Thi My Phuong, Vién Nghién ciiu va Phat
trién viimg, Bo Khoa hoc va Cong nghé lam chii tri. Xin trdn
trong cdm on.
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ABSTRACT

RISKINVESTIGATION OF COPPER ACCUMULATION
IN THE CITRUS GROWING SOILS

Pham Thi My Phuong', Nguyen Thi Lan Anh?, Tran Quang Huy*
Dao Thi Trang, Dao Thi Hoan? Nguyen Minh Phuong? Tran Thi Tuyet Thu*
'Institute for Regional Research and Development

’Faculty of Environmental Sciences, University of Science,

This study was conducted to evaluate the copper adsorption capacity in citrus growing soils
and the effects of copper levels on soil microorganisms in the rhizosphere of citrus. In the first
experiment, Cu®* solution was added with different concentrations: 0; 100; 200; 300; 400; 500; 600;
700; 800; 900; 1000 mg L into three types of soil that have different properties, namely Ferralic
Acrisols in Hoa Binh, Fluvisols in Hung Yen, Arenic Acrisols in Bac Giang. The results showed that
the maximum adsorbed Cu content in the citrus soils in Bac Giang, Hung Yen, and Hoa Binh was
2.198, 3781, and 7.752 mg kg, respectively. In the second experiment, Cu®* solution was added
with the concentration of 0; 100; 300; 600; 900 mg L™ into the citrus growing soil in Cao Phong,
Hoa Binh. The results showed that the copper solution addition led to the decrease of 60 - 88% of
the total microbial population (i.e., decreasing from 25.105 CFU g soil without adding Cu?* to
10.105 CFU g™ soil in the soil sample with Cu** concentration of 100 mg L' and 3.105 CFUg soil
in the soil sample with Cu** concentration of 900 mg L. The mold was the most tolerant group
to copper, followed by actinomycetes, yeasts and bacteria. These results provide a scientific base
to the need of developing solutions to control the use of Cu-containing chemicals in citrus soil.

Key words: Citrus, copper accumulation, copper adsorption, soil microorganisms.

Vietnam National University, Hanoi
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~ NGHIEN CUU MOT SO DAC DIEM SINH HOC
CUA VI KHUAN NOI SINH CO KHA NANG CHONG CHIU
ASEN (V) DPUGC PHAN LAP TU CAY DUONG XI

Nguyén Kiéu Bing Tam’, Ninh Tién Linh, Trin Thu Tric|”

Nguyén Vii Mai Linh, Piing Thi Nhung, L& Thi Tra, Tran Thi Hwong
Nguyén Thi Hong Lién, Nguyén Vin Hiéu, Phan Thi Hong Thio

TOM TAT

(2)

Asen (As) 1a kim loai ndng (KLN) gay ra tac dong tiéu cuc dén hé sinh thai va stic khée con
ngudi. Xt ly 6 nhiém As trong dét bang cay duong xi la cong nghé xanh c6 nhiéu tiém néng.
Hiéu qua ctia phuong phéap nay c6 thé dugc nang cao bang cach khai thac sy tuong tac gitia thuc
vat - vi sinh vat ndi sinh c6 kha nang chuyén héa As. Tt 20 mau duong xi ldy tai mé Nui Phéo, tinh
Thai Nguyén, da phan 1ap va tuyén chon dugc 26 chung vi khudn ndi sinh c6 kha nang chiu dugc
nong do As(V)= 80 mM. Trong do, chung S3.4.1 c6 kha nang chiu dugc nong dé 320 mM As(V)
va sinh chat kich thich sinh truéng thuc vat (IAA) cao (18,72 pg/ml) da dugc lua chon nghién
ctiu. Chung S3.4.1 thu¢c Gram (+), sinh trudng tot & nhiét do 10+50°C, pH 5+10, nong d6 muoi
0,1+5%; sti dung da dang cdc nguoén cac bon. Chung nay c6 kha nang sinh téng hgp enzyme ngoai
bao nhu endo-cellulase, chitosanase, xylanase, CMC-ase. Trinh tu gen 16S rDNA cua chtiing $3.4.1
c6 d6 tuong dong trén 99% so véi cac loai vi khudn Micrococcus luteus HKG359 va duge ddt tén la

Micrococcus luteus S3.4.1.

Tu khoéa: Asen (V), vi sinh vdt noi sinh, duong xi.

1. DPAT VAN PE

As la KLN, phan bé trong tu nhién & nhiing dang
cdu tric vo hai, nhung do cac hoat dong khai khoang
dang lam giai phong qua mic ham lugng As, dan dén
tinh trang 6 nhiém trong dit dang bao dong. Trong
dat, asenate As (V) va asenite As (III) 1a hai dang pho
bién nhat, trong do, As (III) thuong doc hon As (V)
[1]. Phoi nhiém As lau dai sé de doa nghiém trong
dén stic khde con ngudi, gay ra tac dong tiéu cuc dén
dong vat, thuc vat va moi trudng. Véi dac diém sinh
ly riéng biét, cay duong xi dugc xép vao 0,2% loai thuc
vat da biét c6 kha nang hdp thu mot lugng 16n KLN
(gap khoang 100 - 1.000 lan cay binh thuong) vao sinh
khoi ma khong gay ra biéu hién ngo doc KLN, dugc
goi la cay siéu tich lay kim loai. Vé6i co ché nay, cay
duong xi dang thu hut sy quan tam ctia cac nha khoa
hoc khi thti nghiém céng nghé xtt ly 6 nhiém As bang
thuc vat (phytoremediation). Pay la cong nghé xanh,
than thién v6i moi truong, it ton kém va rat tiém nang
s0 v6i cac phuong phap truyén théng khac, nhung van
con ton tai mot s6 tré ngai nhu ting trudng cham, doc

tinh thuc vat, su thoat hoi nudc cta cic chit 6 nhiém
dé bay hai... D€ khac phuc nhiing vin dé nay, viéc st
dung vi sinh vat nhu mét bién phap hé trg da dugc
khing dinh qua nhiéu cong bd [2]. So véi vi sinh vat
séng & vung ré, vi khudn noéi sinh (VKNS) cu tra &
cac mo bén trong cay, c6 su tuong tac chat ché, thic
ddy su phat trién ctia cdy chu thong qua moét s6 co
ché nhu hoa tan phosphate va san xuit siderophore,
hodc cung cip cac vitamin thiét yéu... Dic biét, trong
phytoremediation, VKNS vtia chong chiu dugc KLN,
viia sinh tong hgp IAA d€ gia tang ph4n sinh khdi
thuc vat ¢ thé tich lay ham lugng 16n KLN dang la
déi tugng nghién cdu nhiéu hia hen d€ ting cuong
hiéu qua [3]. Trong nghién ctiu ctia Nguyén Thi
Hoang Ha va cong su (2019) [4], két qua phan tich
ham lugng tich lity As trong cay duong xi ban dia moc
xung quanh khu vic mo Nui Phao, tinh Thai Nguyén
cho thdy, c6 thé dat t6i 2.400 mg/kg & loai cay duong
xi Pityrogramma calomelanos va 1860 mg/kg & loai
duong xi Pteris vittata. Vivay, nghién ctiu nay da phan

'Khoa Moi truong, Triwong Pai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia Ha Noi

2Vién Cong nghé sinh hoc, Vién Han ldm Khoa hoc va Cong nghé Viét Nam
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lap, tuyén chon cac chiing VKNS chéng chiu As (V)
va c6 khéa nang sinh tong hgp IAA tiém nédng tu 2
loai cay duong xi thu nhén trén dia ban mo Nui Phéo
dé nghién ctiu dac diém sinh hoc, ddnh gia kha nang
chuyén hoa Asen (V) cta chting vi khuén dugc tuyén
chon.

2. POI TUQNG VA PHUONG PHAP
NGHIEN CUU

2.1. Déi tugng nghién ciiu
Cac mau cay duong xi P. vittata, P. calomelanos
va mau dat quanh ving ré ciy (0 - 20 cm) dugc ldy tai
mo Nui Phdo, Thai Nguyén (theo Nguyén Thi Hoang
Ha va cdng su) [4].

2.2. Phan ldp va tuyén chon VKNS chiu dugc

nong do Asen cao

Mau cay duong xi chia thanh cac phan riéng ré
(ré, than, 1a), dugc xt ly bé mit theo phuong phap
ctia Shutsrirung va cong su (2013) [5] roi phéan lap
cac chiing VKNS chéng chiu As (V) theo phuong
phap ctia Lampis va cong su (2015) [6]. Gia tri MIC
- néng do tc ché t6i thiéu va MBC - néng do diét
t6i thi€u ctia As d6i v6i cac chung phén lap dugc
xac dinh sau 24 gi¢ nudi trong mdi truong LB bo
sung Na,HAsO,.7H,O nong d6 5+320 mM va lac &
30°C, 200 vong/phut [7]. Cac chung VKNS phan lap
dugc ma hoa theo thi tu nhu sau: B phén ciy (R-r¢,
S-thdn, L-1d); vi trildy mau (1-xom 2, 2-x6m 4, 3-xém
11); tht tu mau cdy tai mot diém ldy mau (1,2,3...);
thi tu danh s6 khuén lac trén dia (1,2,3....).

Chitiéuphan tich mau dat: Cd (TCVN 6496:2009),
As (TCVN 8467:2010), OC (TCVN 8941:2011).

2.3. Ddnh gid khd nang sinh IAA

Nong do TAA trong dich 1én men dugc xac dinh
theo phuong phap ctia Brick va cong su (1991) [8].
Dich sau khi lén men dugc ly tam, bé sung thém
thuéc thit Salkowski. U mdu trong buéng ti 30
phut, sau d6 do mat do quang & budc séng 530 nm,
xac dinh nong do TAA dua vao phuong trinh dudng
chuén (y = 47,217*x + 0,3315).

2.4. Sang loc VKNS chuyén héa As

Phuong phap thuc hién theo nghién ctiu
ctia Simeonova va cong su (2004) dua vao
phdn tng hién mau két tha gita AgNO, va
As (IIT) hodc As (V) trén dia thach LB [9]. Sau 72
gid nuoi cdy, cac chung VKNS c¢6 kha nidng chuyén
héa As (V) thanh As (III), sé tao ra két tua mau
vang ctia Ag,AsO, (bac orthoarsenic) sau khi nho
AgNO,. Trong khi d6, phan ting gitia As (V) véi
AgNO, sé hién két tia mau nau ctia Ag,AsO, (bac
orthoarsenate) doi véi cac chung khong c6 kha nang
chuyén hoa As (V).
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2.5. Ddc diém sinh hoc ciia chiing phén lap

Sau 48 gi® nudi cdy trén dia mai truong LB ¢ 37°C
quan sat hinh thai khuén lac, hinh dang té bao duéi
kinh hién vi quang hoc, hinh thdi té bao bing kinh
hién vi dién tt truyén qua (TEM) va nhu¢m Gram.

Khd ndng sinh enzyme ngoai bao: Chliing dugc
nuoi cdy trén moi trudng Gause I (KNO, 1,0 g, NaCl
0,5g, MgSO4.7 HZO 0,5g, KZHPO4 0,5g, FeSO4.7 HZO
10,0 mg), c¢6 bd sung 1% cac co chat kiém tra, xdc
dinh theo phuong phép ctia Nguyén Lan Dang [10].

Kha ndng sii dung nguon cdc bon: Sti dung moi
truong khoang ISP9 c6 bd sung 1% cidc ngudn
dudng va khii tring biang phuong phap Tyndall,
glucose la d6i chiing duong, khong c6 duong la doi
ching am [11].

Kha nang chiu mudi, khodng pH va nhiét do: Chung
duodc nudi cdy trén moi trudng LB chiia nong do mudi
0,1+-10% va pH 3-=12 & 37°C, lac 200 vong/phut
trong 48 gio. Mat do quang do & budc séng 600 nm
bang may quang ph6 UV-vis. Theo doi su phat trién
sau 2 ngay & nhiét do 10-+55°C ctia chling trén moi
truong LB [11].

Phan logi theo phuiong phdp 16S rDNA: Gen ma hoa
16S rDNA ctia ching khuéch dai bang phan ting PCR
capmoi27F (5-TAACACATGCAAGTCGAACG-3)
va 1492R  (5-GGTTACCTTGTTACGACTT-3).
Trinh ty gen 16S rDNA dugc phan tich trén di liéu
Ngan hang gen ctia NCBI. D¢ tuong dong vé trinh tu
dugc xac dinh va so sdnh vdi céc trinh ty khac trén
ngan hang GenBank bang BLAST.

3. KET QUA NGHIEN CUU
3.1. Ham lugng mét sé KLN tai dia diém
ldy mau
Céc mau duong xi dugc thu nhén tai 3 dia diém
xung quanh mo quang da kim Nui Phao.
Cén ct theo QCVN 03:2008/BTNMT, giéi han
ham lugng As trong cac loai dat 1a 12 mg/kg dat kho.

STT | Thong s6 | Ponvi Két qua phén tich
phan tich Miul |Méu?2| Miu3
1 cd mg/kg | 0,648 | <045 | <0,45
2 As mg/kg 529 316 1606
oC % 0,560 1,49 0,519

A Chui thich: Mdu 1 - xém 2; Mau 2 - xém 4; Mdu 3 - xém 11

Nhu vay, nong do As tai cac diém lay mau déu cao,
vugt rat nhiéu l4n so vé6i quy dinh, véi chi s6 6 nhiém
SPI (= ham lugng As trong d4t/12*100) dao dong
ti 4267 - 13383 > 100, dugc x4c dinh 13 cic diém 6
nhiém As.
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3.2. Phan lap va tuyén chon cdc ching VKNS
chong chiu As (V)

Tt 20 mau cay duong xi da phéan lap dugc 129 chung
VKNS trén dia LB chtta 5 mM As (V). Tién hanh kiém
tra MIC va MBC cho thdy, c6 26 chung VKNS c6 kha
nang chong chiu As (V) 6 nong do 80 320 mM. Cac
chting: 1L3.10.2, L3.5.1, R1.2.3, R2.2.1, R2.2.2, R3.4.2,
R3.4.5, R3.6.2, S3.4.1 c6 MIC véi As (V) 1a 320 mM
va MBC >320 mM, dugc lya chon dé nghién ctiu tiép
theo. Trong s6 do, 6 chiing (chiém 66,67%) c6 ngudn
gdc tu vung ldy mau s6 3, noi ¢6 ham lugng As trong
dat phan tich cao nhét.

3.3. Khd ndng sinh tong hgp IAA cia cdc
chung VKNS

Chin chung vi khudn dugc tuyén chon déu c6 kha
nang sinh TAA, dao dong tli 7,61 + 23,34 ug/ml (Hinh
1). Bon ching L3.5.1, R2.2.2, R3.4.5 va S3.4.1 c¢6 kha
ndng sinh IAA cao lan lugt la 23,34; 15,65; 21,26 va
18,72 ug/ml. Trong cong b ctia Xu va cdng su (2016)
[12], cac chung VKNS phan lap ti cdy duong xi Pteris
vittata cing c6 kha ndng sinh TAA tl 2,43+32,4 pg/ml.
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A Hinh 1. Khd nang sinh IAA cua cdc chiing VKNS

3.4. Khd ndng chuyén héa As ctia cdc
chiung VKNS
Mic du As (ITI) c6 doc tinh manh hon As (V),
nhung As (III) lai dinh dang dugc cay duong xi trong
qué trinh chuyén vi As dua ti ré 1én cic phin sinh
khoi phia trén mat dat va tich tu trong phén la [13].
Do d6, cac chung VKNS c6 kha ning chuyén héa As
(V) thanh As (III) sé tang cuong kha nang xti ly As cua
cay duong xi.

Trén dia thach LB c6 b6 sung 5 mM AsO 43', cac
chung VKNS S3.4.1, L3.2.2 va S3.3.1 ¢6 kha ning
chuyén hoéa As (V) thanh As (III) sau 72 gi¢ nudi
cdy, tao ra két tha mau vang tuoi ciia Ag,AsO, (bac
orthoarsenic) sau khi nhé AgNO,. Trong khi do, phan
ting gitia As (V) v6i AgNO3 sé hién két tha mau nau
ctia Ag,AsO, (bac orthoarsenate) déi véi cdc ching
L3.5.1 va L3.10.2 c6 kha ndng chuyén héa As (V) kém
hon (Hinh 2). Két qua chi ra VKNS §3.4.1 c6 kha ning
kht asenate va chong chiu As (V) cao trén 320 mM,
sinh TAA dat 18,72 pg/ml (Hinh 1). Do d6, chung
S3.4.1 dugc lya chon dé nghién ctu tiép theo.

3.5. Ddc diém sinh hoc ciia ching VKNS $3.4.1
Chuing VKNS $3.4.1 ¢6 khuén lac tron hinh cau 164,
tron bong, mau vang, dudng kinh 1 - 2 mm, khong tiét
sdc t6. T€ bao hinh cau khuén va elip, Gram (+) (Hinh
3a,b).

IMS-NKL 5.0kV 5.5mm x50.0k

a b
A Hinh 3. Hinh thdi té bao duéi kinh hién vi quang
hoc (x 400) (a), kinh hién vi dién tit (x 50000) (b)

Chung S3.4.1 ¢6 kha nang chuyén hoa hau hét cac
ngudn duong nhung 6 mic do khac nhau. Sinh trudng
rat tot trén moi trudng chida duong L-arabinose,
D-manitol, D-fructose, D-cellulose, D-rafinose,
sucrose, c¢6 thé st dung t6t D-fructose va D-glucose
(Hinh 5a). Chtung S3.4.1 c6 kha ning sinh téng hop
nhiéu loai enzyme nhu cellulase, CMCase, xylanase va
chitosanase v6i duong kinh vong phan huy (D-d) lan
lugt 1a 9, 14, 17 va 18 mm (Hinh 5b). Chung S3.4.1
phét trién trong dai pH rong 5 + 10, sinh trudng tot &
nong do mudi 0,1 + 5% (Hinh 6) va nhiét do 10 + 50°C
(Hinh 4).

A Hinh 2. Khd nding chuyén
héa As (V) 6 néng do 5mM
ctia cac chung nghién ciiu (a)
va doi chiing (b) sau 72 gio
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A Hinh 4. Khd ndng sinh trudng cia vi khudn S3.4.1 6 cdc nhiét
dé khdc nhau (100C (a); 200C (b); 300C (c); 400C (d); 500C (e))

A Hinh 5. Khd ndng sii dung nguén carbon (a) va sinh enzyme
ngoai bao (b) ciia chiing VKNS $3.4.1

Trinh ty gen 16S rDNA cua
ching S3.4.1 c¢6 do tuong dong
cao (99%) so v6i gen tuong Ung
cia chung vi khudn Micrococcus
luteus HKG359, Micrococcus luteus
BMC2N6, Micrococcus sp.JNU-H022,
Micrococcus sp.3464, nén dugc dat tén
1a Micrococcus luteus S3.4.1 (Hinh 7).
Chung nay dugc phén lap tu phan than
ctia cay duong xi va tuong dong voi
nghién ctiu ctia Xu va cong su (2016),
chi Micrococcus chi xuét hién tai ving
mo thén cay.

4.KET LUAN

Trong nghién ctiu nay, 26 ching
VKNS c¢6 kha nang chdng chiu As (V)
6 nong do 80 + 320 mM da dugc phan
lap va tuyén chon. Trong s6 do, chung
§3.4.1 chiu dugc néng do As 6320 mM,
sinh t6ng hop TAA dat 18,72 pg/ml va
c6 kha nang khti asenate sau 24 gio u.
Chung S3.4.1 thuéc Gram (+), sinh
trudng tot 6 nhiét d6 10 + 50°C, pH 5 +
10, ndng d6 mudi 0,1 + 5%, st dung da
dang cac nguodn cac bon. Chung nay c6
kha nang sinh tong hop enzyme ngoai
bao nhu cellulase, CMCase, xylanase,
chitosanase. Trinh tu gen 16S rDNA
ctia ching S$3.4.1 c6 d¢ tuong dong
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A Hinh 6. Anh huéng ctia pH (a) va nong dé mudi (b)
dén sinh trudng cua chiing S3.4.1

_|: Micrococcus yunnanensis strain YIM 65004 165
Micrococcus endophyticus strain YIM 56238 165

_|: Micrococcus luteus strain NCTC 2665 165
Micrococcus luteus strain DSM 20030 165

Micrococcus flavus strain LW4 165

Micrococcus aloeverae strain AE-6 165
Micrococcus lylae strain DSM 20315 16S
Micrococcus terreus strain VaM1 165
Strain 5341

— Micrococcus antarcticus sirain T2 165
L Micrococcus cohnii strain WS4601 165

A Hinh 7. Cay phdt sinh loai dua trén trinh ty 16S rDNA
ctia VKNS $3.4.1 va cdc loai vi khudn ho hang gin
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b

cao (99%) so véi gen tuong ting ctia chiing
vi khudn Micrococcus luteus HKG359 va
dugc dat tén la Micrococcus luteus S3.4.1.
Véi nhiing ddc tinh néi bat nay, chung
VKNS §3.4.1 ¢4 thé ton tai, thich nghi trong
nhiéu diéu kién mai trudng khac nhau, dac
biét v6i noéng dd As cao trong dit ving mo
khoang, c6 tiém ndng trong nang cao hiéu
qua xt ly cac diém 6 nhiém As bang cay
duong xim

LOI CAM ON: Nghién citu nay didc tai
trg béi Dai hoc Quoc gia Ha Ngi trong Dé tai
ma s6 QG.20.09
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ABSTRACT

RESEARCH ON SOME BIOLOGICAL CHARACTERISTICS OF
ARSENATE RESISTANT ENDOPHYTIC BACTERIA FROM FERNS

Nguyen Kieu Bang Tam", Nguyen Vu Mai Linh? Dang Thi Nhung?

Le Thi Tra? Tran Thi Huong? Ninh Tien Ninh? Nguyen Thi Hong Lien*
Nguyen Van Hieu?, Tran Thu Truc', Phan Thi Hong Thao?

'Faculty of Environmental Sciences, University of Science,

’Institute of Biotechnology, Vietnam Academy of Science and Technology

Vietnam National University, Hanoi

Arsenic is a toxic metalloid and its contamination causes much concern about the ecosystem and
human health. Phytoremediation by fern is considered a promising green technology to remove
arsenic. The efficiency of method could be improved by utilizing the association of plants and As-
resistant endophytic microorganisms. From 20 fern samples collected at Nui Phao mine, Thai Nguyen,
26 bacterial strains capable of resisting As (V) concentrations (> 80 mM) were isolated. Strain 5§3.4.1
can be tolerant to the concentration of As (V) up to 320 mM and synthesize high level of TAA (18,72
pg/ml). Strain S3.4.1 belongs to Gram-positive, grows at temperature 10+50°C, pH 5+10, salinity of
0.1+5% and uses a variety of carbon sources. The selected strain has the ability to produce extracellular
enzymes such as endo-cellulase, chitosanase, xylanase and CMC-ase. The 16S rDNA gene sequence of
strain $3.4.1 shares 99% similarity with Micrococcus luteus HKG359 species and is named Micrococcus
luteus S3.4.1.

Key words: Arsenate, endophytic bacteria, ferns.
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TIEM NANG AP DUNG CONG NGHE TOT NHAT HIEN CO (BAT)
VA THUC HANH QUAN LY MOI TRUONG TOT NHAT (BEMP)
poI VOl NUOC THAI SAN XUAT GIAY VA BOT GIAY

G CONG TY CO PHAN GIAY AN HOA VA GIAY BAI BANG

TOM TAT

Phan Quang Thing!

Tran Thi Thu Lan?

Nguyén Hiiu Thang, Luu Minh Loan
Vuong Minh, Nguyén Thi Ha'

(3)

Trong nghién ctiu nay da diéu tra thu thap s6 liéu vé hién trang san xuét va hé thong xu ly
nudc thai (XLNT) ctia Cong ty C6 phan Gidy An Hoa va Cong ty CS phan Gidy Bai Bing
nhdm danh gia hién trang, kha nang dp dung cdng nghé tét nhit hién c6 (BAT) va thuc hanh quan
ly moi trudng tét nhat (BEMP) & hai cong ty. Trong do, tap trung danh gia mic d¢ phat sinh nudc
thai va hoat dong ctia hé thong XLNT tai hai cong ty d€ lam co s& lua chon cac phuong an phu
hgp, gidm thiéu nudc thai san xudt trén co sd phan tich BAT va BEMP. Hé thong XLNT & Cong ty
Cd6 phéin Gidy An Hoa méi duge xay dung véi cong nghé tién tién hién dai dap ting cac noi dung
cua BAT va BEMP. Chit lugng nudc thai sau xti ly déu dat QCVN 40:2011/BTNMT (A) va QCVN
12-MT:2015/BTNMT (A). Tuy nhién, & Cong ty C6 phan Gidy Bai Bang, hé thong XLNT xay dung
da lau, khong dong bo nén con ton tai mot s6 han ché va chua kiém soat hiéu qua céc chét thai thu
cdp, nudc thai dau ra c6 dd6 mau chua dap ting QCVN 12:2008/BTNMT. Két qua la co s& cho cac
nghién ctu tiép theo 4p dung BAT, BEMP nhdm néng cao hiéu qua san xuét va kiém soat 6 nhiém,

XLNT san xuét cho hai cong ty.

T khéa: An Hoa, Bii Bang BAT, BEMP, nuéc thdi gidy va bot gidy.

1.MO PAU

Trong quy trinh san xudt, nganh céng nghiép gidy,
bot gidy st dung mot lugng 1én nudce sach cho cong doan
nghién bot, tay trang va xeo gidy [1]. Thanh phan nuéc
thai bot gidy phu thudc vao nguyén liéu va cong nghé san
xuft. Udc tinh d€ san xudt mot tédn bot gidy sén phdm
c6 thé phét sinh tui vai chuc dén vai trim mét khéi nuédce
thai [3]. D€ tdy trang bt gidy tuy vao cong nghé thudng
sti dung cac chat oxy héa manh nhu hydroperoxit, clo,
clodioxit... Do vy, nudc thai san xudt gidy va bot gidy
6 chtia ca kim loai ndng, lignin (dich den), phdm mau,
xut, cac chat da vong thom goc clo... 1a cac héa chat anh
hudng xau dén moi trudng, nhat 1a khi st dung chét tay
1a clo. By la nhiing chat kho6 phan huy trong méi trusng,
doc tinh sinh thai cao va c¢é nguy co gay ung thu [4, 5].

Viéc danh gia dya trén BAT, BEMP da dugc trién
khai, ap dung & nhiéu qudc gia, cho nhiéu nganh, linh
vic san xudt cong nghiép, dem lai hiéu qua l6n vé kinh

t€ va moi truong [6]. BAT va BEMP c6 kha ning thuc
hién tai co s& san xudt; tao hiéu qua trong viéc giam
lugng chat gay 6 nhiém; giam chi phi trong viéc ap dung
va van hanh céc ky thuat quan ly, xti Iy chat thai nham
giam chat thai, ting tai ché; dem lai hiéu qua st dung
nguyén vat liéu va nang lugng.

Tuy nhién, 6 Viét Nam, cich tiép cdn BAT, BEMP
con chua dugc quan tdm dung mtic, méi dugc thuc
hién duéi hinh thtc, &n trong cac cong cu quan ly moi
truong khac. Trong Nghi dinh s6 40/2019/ND-CP ngay
13/5/2019, diéu muc lién quan dén 1ap, thdm dinh, phé
duyét bao cao danh gia tac dong moi truong c6 dé cap
dén BAT va BEMP, cu thé: “Céac du an ap dung BAT
va BEMP theo quy dinh ctia Bo truéng Bo TN&MT”.
Ngoai ra, chua c6 van ban phép luat nao huéng dan viéc
ap dung BAT va BEMP tai Viét Nam. Trong nghién ctiu
nay da khao sat hién trang san xudt va cong nghé XLNT

'Vién Cong nghé moi trucng, Vién Han ldm Khoa hoc va Cong nghé Viét Nam

2Vién Héa hoc, Vién Han ldm Khoa hoc va Cong nghé Viét Nam

SKhoa Moi truong, Truong Pai hoc Khoa hoc Ty nhién, Dai hoc Qu(fc gia Ha Noi
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ctia Cong ty C6 phan Gidy An Hoa va Gidy Bai Bing nham
xem xét kha nang ap dung BAT, BEMP trong nganh san xuét
gidy va bot gidy 6 Viét Nam. Nghién ctiu la co s& cho viéc danh
gia cong nghé, dua ra cac gidi phap nham hoan thién hé théng
XLNT, nang cao chat lugng nudc sau xt ly theo cach tiép can
BAT va BEMP, dap ting yéu cau trong cong taic BVMT.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Doi tugng nghién ciiu

Quy trinh cong nghé san xuit gidy, bot gidy va hé thong

XLNT ctia hai cong ty ¢6 phan Gidy An Hoa va Gidy Bai Bang.
2.2. Phuong phdp nghién ciiu

Phuong phap diéu tra, khao sat thuc té: Tién hanh diéu
tra, khao sat thuc té, thu thip thong tin, s6 liéu vé hoat dong
cua quy trinh cong nghé san xuét gidy, bot gidy va hé thong
XLNT.

Phuong phap danh gia theo BAT va BEMP [7]: Phuong
phap danh gia theo BAT va BEMP vé nudc thai san xuat dua
trén nhiing ndi dung, tiéu chi sau: (i) Xac dinh pham vi va
cac ky thuat thay thé (cong nghé it chat thai, st dung nguyén
liéu it doc hai); (ii) Bdo cdo kiém ké lugng nudc thai va su
dung nudc cho tling cong doan, phuong an (quay vong tai
st dung chat théi); (iii) Udc tinh, dy bdo cac tic dong moi
trudng cua nudce thai san xudt; (iv) Xdc dinh phuong an ky
thuat nhdm kiém sodt hiéu qua méi truong nudc; (v) Xac
dinh chi phi cho tling ky thuat thay thé va (vi) Panh gia cac
lya chon phuong an thay thé.

Phuong phap téng hgp, thong ké, danh gia: Téng hop,
thong ké, hé thong hoa, xti ly thong tin, s6 liéu thu dugc lam
co s6 danh gia chi tiét va giai quyét cac van dé nghién ctiu.

3. KET QUA VA THAO LUAN

3.1. Két qua khdo sdt hién trang quy trinh cong nghé

san xudt va dp dung BAT
Cong sudt ctia hai cong ty 6 phan Gidy An Hoa va Gidy
Bai Bang (nam 2019) tuong ting la: 73 va 130 nghin tin bot

Bang 1. Lugng nudc st dung trong san xuit gidy

va bot gidy
Luong
i nué m’/ngay dém
TT L()’:_n nuéc ( : gay ) Ghi chit
st dung Gidy Gidy
AnHoa | BaiBing
Lugng nudc
1 |[phuc wvu 230 200 - 300 | Cong ty C8
sinh hoat phan  Gidy
, |[Nuse san| o] 19.000- |An Hoa €0
xudt ' 22000 | 4P dung tuan
- - hoan  nuéc
Nuge Slf san xudt,
3 |dungcholo| 1.000 nuée cho 16
hoi 400 - 600 | hoi va nuéc
4 ledc lam 300 lam mat
mat

gidy; 100 va 140 nghin tdn gidy in. Cac budc
trong quy trinh cong nghé san xudt gidy va bot
gidy nhu sau [8]: Nguyén liéu chinh (Tre, nta,
gd ) > Rua so by > May chat manh > Sang >
Rua dé€ lam sach >Nau bot theo phuong phap
sunphat > B€ chiia > Sang (loai mdu mat va bot
song) > May rta chan khong > Bot gidy dugc
nghién nho (déu va mém) > Phdi tron bot véi
phu gia (bdt da, tinh bt cationic, keo AKD...)
> May xeo (do kho 93 - 94%) > Hoan thién (san
phém gidy cudn, gidy ram, v& hoc sinh...).

Ap dung BAT vé sii dung cong nghé it chdt
thdi va nguyén liéu it doc hai
Ca hai cong ty da cé cac giai phap thay thé
cong nghé tdy trdng st dung ky thuét hién dai,
giam hoa chit st dung. Cong ty c6 phan Gidy
Bai Bang ap dung quy trinh tdy bot mdéi véi 4 giai
doan (O - C - EOP - H) tdy bang O, (O), clo h6a
(C), kiém hoa (E) c6 két hgp NaOH va H,0,,
hypo (H) stt dung NaClO. Coéng doan tdy trang
méi nay giup giam 65% lugng clo so v6i cong
doan téy trang cii, gidm nguy co hinh thanh cac
chét hitu co ¢ chuia halogen doc hai (AOX) nhu
dioxin/furan. Déi véi Cong ty c6 phan Gidy An
Hoa cai tién hon trong tdy trang. Hé thdng tay
trang khong st dung clo, bdt sau ndu dugc lan
lugt dua qua 4 thap tdy O, - Dht - EOP - D,
trong d6 Dht qua trinh khtt ClO, néng, D, tic
nhan tdy trang la CIO,.

Ap dung BAT trong st dung va thdi

nudc thdi

Theo s6 liéu diéu tra nhu cau st dung nudc
cta hai cong ty trong 3 nam gan nhat dugc chi
ra & Bang 1 cho thdy, 6 Cong ty ¢6 phan Gidy
An Hoa, giai phap quay vong nudc thai d€ giam
lugng nudc - mot trong cac noi dung cua BAT
da dugc ap dung. Nudc thai chu yéu phat sinh &
cac cong doan: Rtia nguyén liéu, c6 dac, chung
boc dich den, xut hoa, tdy tring, nghién bot, xeo
gidy. Tong luong nudc thai ctia Cong ty ¢6 phan
Gidy An Hoa va Bai Bing tuong ting 14 19.530 va
20.750 m*/ngay dém.

3.2. Tiém nang dp dung BAT, BEMP trong
XLNT gidy va bét gidy 6 hai cong ty

Hién trang hé thong XLNT

Hé thong XLNT gidy va bot gidy cong suét
12.500 m*/ngay dém ctia Cong ty ¢4 phan Gidy
An Hoa gdm céac cong doan: BE thu gom > Bé
diéu hoa + B€ lang 1 > Bé trung gian 1 + Thép
lam mat > B€ xu ly sinh hoc > Bé€ keo tu tao
bong > B€loc cat va hdp phu.

Nudc thai dau vao cht yéu tii cac cong doan
ndu - tdy, xeo bdt tdm, nguyén liéu, hoa chat,
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Bang 2. Hé thong quan ly mdi trudng trong san xudt ¢ hai cong ty

Cong ty Giai phap quan ly moéi truong
He  théng Cong cu cai Ap dung sin xudt | Hé théng quan ly moéi truong
Gidy An Hoa L., .2 |tién ning sudt sach hon tai tit cd | phu hgp véi tiéu chudn hé
quan ly chat . A ) . < O
liong  1SO KAIZEN cac phan xudng san tbong quan l}’f moi trudng tleg
Gidy Bai Bing | 90012015 ISO 14001:2015 |ISO 50000 |Xudt, tdng cuong | tién, c6 h¢ thong xt ly chat thai
bién phap noi vi dap ting quy dinh

Bang 3. Thay d6i, diéu chinh lién quan dén hé thong XLNT Cong ty C3 phan Gidy An Hoa so vdi bao caio PTM

Tén cong trinh

Phuong an dé xuit
trong bao cdo PTM

Phuong an diéu chinh,
thay d6i da thuc hién

Ly do thay déi

Thu gom - B€ diéu hoa >
Thép phan ting > Béling 1 >
Sinh hoc hiéu khi > B€ lang
2 > Thiét bi ozon héa > Ho6
sinh thai

Hé thong XLNT
bot va gidy

song Lo

Thu gom -> B& diéu hoa > B€lang 1 >
Sinh hoc hiéu khi > Bé ling 2 > Xu ly
héa ly - Loc cat va hdp phu than hoat
tinh > Ho6 su c6 két hgp hé sinh hoc

Do khong tim dugc nha
cung cap thiét bi ozon c¢6 kha
ning xu ly 12.500m’ nudc
thai/ngay dém

chung boc, thu hoi kiém, xat héa va khu khodang.
Nudc dau ra ctia bé keo tu tao bong dugc dua sang
bé trung gian 2 va chay ra ho sinh thdi. Trong
truong hop TSS cao sé dugc bom vao hé thong loc
cat va than hoat tinh d€ dat QCVN 12-MT:2015/
BTNMT (A) va QCVN 40:2011/BTNMT (A) trudc
khi dan vao muong chay ra ho sinh thai, tit h6 sinh
thai nudc qua hé thong 6ng dan chung ra song Lo.

Hé théng XLNT cua Cong ty c6 phan Gidy Bai
Béng cong sudt thiét ké 30.000 m*/ngay dém c6 quy
trinh sau: Xt ly so cip (phuong phap co, ly, hoa
hoc két hgp) > B€ keo tu tia bong va lang so cdp >
Giai doan xu ly sinh hoc »> Bé€ diéu hoa > Bé lang
thu cap.

Nudc thai sau lang thi cdp dugc bom va thai
ra song Hong.

Ap dung BAT va BEMP trong XLNT

Hé théng XLNT cta Cong ty c6 phin Gidy An
Hoa dugc lap dit méi, hién dai hon so v6i Cong ty
c6 phén Gidy Bai Bidng. Tuy nhién, c6 mdt s6 diém
can phai bd sung, thay thé so v6i cam két trong bao
cao danh gia tdc dong moi truong (DTM) dé phu
hgp ndi dung BAT va BEMP vé giam thiéu mic do
0 nhiém ctia nudc thai, phu hgp véi nguén nang
lugng, nhén luc, kinh té va cac quy chudn Viét Nam
(Bang 2).

Bang 3 cho thay, Cong ty c¢6 phan Gidy An Hoa
da cai tién quy trinh cong nghé XLNT véi viéc thay
d6i cdc budce xti ly, dac biét 1a b sung cong nghé xu
ly bac cao “Loc cat va hdp phu than hoat tinh” nham
tang hiéu qua xt ly va quay vong tai sti dung nuéc
dau ra. D6i v6i Cong ty c6 phan Gidy Bai Bang, mot
s6 diém cén cai tién ctia hé théng XLNT dugc phat
hién nhu: cic bé déu khong cé ndp nén gay phét tan
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cac thanh phén 6 nhiém, mui, vi sinh vat gy bénh. Pdc
biét, nudce thai sau xi ly van c6 thong s6 d6 mau chua
dat QCVN 12:2008/BTNMT. D€ dam bio nudc thai
dau ra dap ting quy chudn nudc thai hién hanh, Cong
ty ¢4 phan Gidy Bai Bang dang c6 ké hoach diu tu nang
cap hé thong XLNT dat QCVN 12 MT:2015/BTNMT
(A) dap ung yéu cau ctia gidy phép xa thai.

4. KET LUAN

Két qua khao sat hién trang cong nghé san xudt va
danh gia tiém ndng ap dung BAT ctia Cong ty ¢6 phan
Gidy An Hoa va Gidy Bai Bing cho thdy, mot s6 giai
phap tiép can BAT lién quan dén thay thé cong nghé
nhdm gidm thi€u chdt 6 nhiém doc hai trong dong
nudc thai da dugc ap dung véi viéc thay thé mot phan
va thay thé hoan toan clo bang oxy trong tdy trang.

Hé thong XLNT cta hai cong ty Gidy An Hoa va
Gidly Bai Bang c6 cong sudt thuc té tuong ting khoang
65 va 65 - 75% so v6i cong sudt thiét ké. Daoi voi ap
dung BAT va BEMP, hé thong XLNT & Cong ty c6
phan Gidy An Hoa da ti€p can véi cong nghé tién
tién, hién dai, ap dung bd sung cong doan loc hdp phu
dé tang hiéu qua XLNT va tai st dung nuéc dau ra.
Nudc thai sau xu ly dat QCVN 40:2011/BTNMT (A)
va QCVN 12-MT:2015/BTNMT (A). Déi v6i hé thong
XLNT ctia Cong ty c6 phan Gidy Bai Bang do x4y dung
da lau, khong dong bd, con mot s6 ton tai, han ché, do
vay c6 tiém nang cao trong ap dung BAT, BEMP khi
cong ty cai tién, ndng cap hé thongm

LOI CAM ON: Cic tdc gid xin tran trong cdm on
sy ho trg vé kinh phi va ky thudt ciia dé tai “Nghién
ciiu ddnh gid khd nang chuyén doi cong nghé ciia mot
s0 nganh cong nghiép dap ving tiéu chudn ky thudt
vé moi trudng trong diéu kién hoi nhdp quoc té -
TNMT.2020.04.08”.
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ABSTRACT

An Hoa Paper and Bai Bang Paper companies.

POTENTIAL FOR APPLYING BEST AVAILABLE TECHNIQUES
(BAT) AND BEST ENVIRONMENTAL MANAGEMENT
PRACTICES (BEMP) FOR PULP AND PAPER WASTEWATER
IN AN HOA AND BAI BANG PAPER JOINT STOCK COMPANIES

Phan Quang Thang', Tran Thi Thu Lan?, Nguyen Huu Thang?,

Luu Minh Loan®, Vuong Minh? Nguyen Thi Ha*

! Institute of Environmental Technology, Vietnam Academy of Science and Technology
? Institute of chemistry, Vietnam Academy of Science and Technology

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

In this research, data and information from the current production and wastewater treatment
(WWT) systems of An Hoa Paper and Bai Bang Paper joint stock companies were surveyed and
collected in order to assess the current status and ability to apply the best technology available
(BAT) and best environmental management practice (BEMP) in the two companies. The focus is on
assessing the wastewater generation and operation of the existing WWT system at the two companies
for the selection of appropriate options to minimize wastewater generation on the basis of BAT and
BEMP analysis. The WWT system at An Hoa Paper company is newly built with advanced modern
technology so it satisfy the contents of BAT and BEMP. The quality of wastewater after treatment
meets QCVN 40:2011/BTNMT (A) and QCVN 12-MT:2015/BTNMT (A). However, in Bai Bang
Paper company, the WWT system has been constructed a long time, asynchronous, therefore, there
are still some limitations and not effective control of secondary pollutants, the output wastewater has
a color that does not meet QCVN 12:2008/BTNMT. The result is the basis for further research and
BAT and BEMP application to improve the production efliciency, pollution control and WWT for

Keywords: An Hoa, Bai Bang, BAT, BEMP, pulp and paper wastewater.
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» Moéi truong

TiCH HOP KIEM KE PHAT THAI VA MO HINH HOA
LAN TRUYEN BUI MIN TU PHUGNG TIEN GIAO THONG
TREN DUONG NGUYEN TRAI, HA NOI

TOM TAT

Nguyén Viét Thanh, Hoang Anh L&'|"
Ngo Quang Khoi?

ui min PM, _ phdt sinh tli hoat dong ctia phuong tién giao thong co gidi dudng bo trén tuyén

duong Nguyén Trai, Thanh phé (TP) Ha Noi duge kiém ké, thiét lap lam dau vao va danh
gia lan truyén bang hé thong mé hinh khuéch tdn khi quyén ADMS. Két qua kiém ké cho thdy, mat
do phuong tién co gidi tham gia giao thong trén tuyén dudng tip trung vao gid cao diém (6 - 8h
va 17 - 20h hang ngay); t6ng lugng phuong tién trén 197.000 lugt xe/ngay, véi 82% la xe may. Két
qud mo6 hinh ADMS cho thdy, nong d6 trung binh gio cia PM_, 1a 1,01ug/m’, cao nhét vao khoang
18h hang ngay véi 2,45ug/m?. Vung 6 nhiém chinh nam vé phia Tay Bac ctia tuyén duong, c6 miic
6 nhiém gidm mot nta sau khoang cach 200m tinh tif tim dudng.

Tu khoa: PM, ,, bui min, giao thong, kiém ké phdt thdi (KKPT), mé hinh héa, ADMS.

1. PAT VAN PE

O nhiém khong khi (ONKK) 1 mét trong nhiing vin
dé dang lo ngai do6i v6i chat lugng mai truong va stic khoe
cong dong, dac biét la & cac TP 16n nhu Ha N¢i. Trong s
cac loai chat phat thai ti phuong tién giao thong co gidi
(GTCG), bui min PM,, dugc cht y bdi tinh doc hai khi
xét vé€ ddc tinh héa hoc, c6 kha nang xam nhap sau vao hé
thong ho hap, ti d6 gdy nén nhiing tac dong bat 1gi doi véi
stic khoe con ngudi [1,2]. Trén thé gidi, bui min PM, _ tu
nguon GTCG c6 ty 1é dong gop dén 39% tai TP. Madrid
(Tay Ban Nha); 30% tai TP. Luxembourg (Luxembourg);
29% tai TP. Paris (Phédp) va la nguén dong gop chinh tai
cac TP khdc nhu Bi, Ha Lan [3]. O Viét Nam, phuong tién
GTCG tai TP. H6 Chi Minh ciing la nguon chiém ty trong
cao va la nguon phat thai chinh cua TP, trong d6 phat thai
ti xe may la nguon chinh yéu [2]. Tai Ha Noi, tinh riéng
giai doan 2001 - 2008, mtic dong gop PM, . tlf ngudn giao
thong chiém dén 40 + 10% [4].

Theo s6 liéu thong ké tii Phong Canh sat giao thong Ha
Noi, tinh dén dau nam 2020, s6 lugng phuong tién trén dia
ban TP dat gan 7 triéu chiéc, trong d6 c6 gan 6 triéu xe may
[5]. Hoat dong giao thong phat thai dén 70% lugng khoi
bui gdy 6 nhiém khong khi tai tht d6 Ha No¢i [1,6,7]. Trong
nghién ctiu nay, ddc tinh phan b6 phuong tién GTCG
duong bo trén tuyén dudng Nguyén Trai, TP. Ha Noi dugc
kiém ké dé€ u6c tinh muc phat thai bui min PM_, va ddnh
gid lan truyén bang hé théng md hinh khuéch tan khi quyén
Atmospheric Dispersion Modelling System (ADMS) [8].

2. PHUONG PHAP TICH HQP KKPT VA

MO HINH HOA
2. 1. Phuong phdap KKPT bui min

Trong nghién ctiu nay, nhom tac gia da lya chon
2 dia diém (diém 1 c6 toa dd 20.994903, 105.807839
va diém 2 co toa do 20.984141, 105.792678) trén
tuyén duong Nguyén Trai dé€ tién hanh kiém ké
s6 lugng phuong tién GTCG duong bo (phan loai
thanh 5 loai xe, bao gom: Xe may; xe 6 t6 ché nguoi
khong qua 9 chd ngoi; xe tai nhe co trong tai dudi
3,5 tan; xe tai nang c6 trong tai trén 3,5 tdn va xe
buyt/khach tit 9 cho ngdi trd 1én). D€ kiém dém s6
lugng phuong tién GTCG trén tuyén dudng nghién
cuu, cac camera dugc lap dat tai 2 diém da lya chon
va ghi dii liéu phuong tién hoat dong trong khoang
thoi gian ti ngay 18 - 20/7/2021 (kiém dém du
24h/diém, ghi dii liéu 15 phut méi gio thuc té). Cac
file dii liéu phuong tién nay dugc kiém dém lai trén
man hinh 16n. S$6 liéu d6 (nhan b6n 14n) thanh s6
liéu dai dién cho moi gio hoat dong. Py la phuong
phap tuong tu dugc st dung trong cac nghién ctiu
trugc day bdi Truc va Oanh (2007) hodc Lé va cong
su (2015) [9,10].

Sau khi c6 s6 liéu kiém dém s6 lugng 5 loai
phuong tién GTCG dudng bo ndi trén, mic phat
thai chit 6 nhiém sé dugc tinh theo cong thiic tinh
phat thai (1) tham khao tit Co Quan Moi Truong
Chau Au [11]; Trong dé: E,  la tdi luong phdt thai

'Khoa Moi truong, Truong Pai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha Noi
’Khoa Moi trudng, Nang lugng va Nudc, Pai hoc Cranfield, Viiong quoc Anh
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khi i cta loai phuong tién m trén doan duong
can tinh [g/km/ngay]; N 1a s6 lugng phuong
tién m trén 1 km di chuyén [xe]; EF, 1a hé s6
phat thai khi i ctia loai phuong tién m [g/km];
EF ctia PM, , 12 0,2 (g/km) dugc cong b6 bsi Co
quan KKPT quéc gia Anh Quéc [12]; VKT, la
tong chiéu dai di chuyén ctia phuong tién [km].
Trong bai todn nay thi i 1a PM, ; m = 5 (dai
dién cho 5 loai phuong tién GTCG duodng bo
ndi trén):

(1)

Ez',m = Np, * E'Fz',m * VKT,

2.2. Phuong phdp mo hinh héa

Nghién ctiu nay st dung mo6 hinh ADMS,
phat trién boi Cambridge Environment Research
Consultants (CERC), Vuong qudc Anh [13].
Cing nhu cac mo hinh Gaussian khac, ADMS
ndi bat trong moé phong khu vic nho va viia véi
nhiéu ngudn thai riéng biét, thich hgp cho TP
va khu dan cu. Nghién ctiu nay chi tap trung
vao két qua cta lan truyén vat ly ma chua mo
phong 6ng dudng (dd cao s6 hoa cac toa nha,
vat chdn hai bén dudng), ham, cau, tac dong cua
cac qua trinh phan ting héa hoc va lang dong.
Két qua mo hinh vé nong do PM, , vi thé c6 thé
khéc so véi thuc té, nhung giad tri chdp nhéan
dugc [13,14]. Mdc phat thai E,  (ti cong thiic 1)
dugc quy d6i sang don vi g/km/s, pht hop 1a di
liéu dau vao d€ chay mé hinh ADMS [13]. Mién
mo phong qud trinh lan truyén chit 6 nhiém cta
mo6 hinh ADMS la hinh chi nhét véi géc Dong
Bac, Tay Nam cach diém déau va cudi ctia tuyén
duong moéi doan 400 m, tdng dién tich la 7,68
km? (Hinh 1a). Mién nay dugc chia thanh 40 x
30 6 ludi, mdi mat ludi vi thé 16n xadp xi 80 x 80
m. D€ tang d6 phén giai, nong d6 chat 6 nhiém
con dugc tinh tai gn 1.300 diém xung quanh
tuyén dudng, nang téng s6 diém tinh lén hon
2.500 diém. Dii liéu khi tugng cho thay hudng
gi6 cht dao trong thoi di€ém nghién ctiu la huéng
bong Nam (Hinh 1b).

i @k 7
¢ ADMS_GridPoints' "~
MNauyenTral e

3. KET QUA VA THAO LUAN
3.1. Két qua KKPT buyi min

buong Nguyén Trai c6 chiéu dai 3.481 m, mbi chiéu
luu thong c6 chiéu rong 40 m, gébm 5 lan duong, chiéu
rong via he moi bén ctia tuyén duong la 3 m, cé6 mot
doan ham chui dai 712,8 m. Theo két qua kiém ké cho
thdy, lugng phuong tién GTCG dudng bd trén tuyén
duong Nguyén Trai ¢ muc 197.000 phuong tién/ ngay
v6i tong mic phat thdi quy d6i E,,,. = 0,02 g/km/s.
Lugng phuong tién nay van it hon so v6i luu lugng tai
duong Nguyén Trai nam 2007 (khoang 300.000 phuong
tién/ngay) [9], nhung tuong tu véi luu lugng trén tuyén
duong Truong Chinh nam 2015 [10]. Can cha y day la
dii liéu s6 lugng cac loai phuong tién GTCG dudng bo
kiém ké dugc trong thoi gian han ché ra dudng vi dich
Covid-19 theo Chi thi s6 17/CT-UBND ngay 23/7/2021
cua UBND TP. Ha N¢i. Luu lugng giao thong cao trong
ngay (Hinh 2) tai cic khung gi¢ cao diém tu 6 - 8h
(12.448 - 13.736 phuong tién/gi®) va tti 17 - 20h (15.816
- 18.768 phuong tién/gio). Két qua dé cho thay co su
tuong dong vé khoang khung gi¢ cao diém trong ngay
(mat do giao thong 16n) trén dia ban TP. Ha Noi ciing
nhu cac khu vuc d6 thi [1,2,6,7,9,10,15].

Domain

A Hinh 1. (a) Mién mé phéng va diém tinh nong do chdt
6 nhiém; (b) hoa gio tai thdi diém nghién ciu

20000
< 18000 | . .;
& E EDiém 1 W Diégm 2
a 16000
on
E_ 14000
=
o 12000 f
[ [

10000 F

8000 [

6000 F

4000 F

2000

0

e e e

—_

—_

—

Khung gi¢ trong ngay

AHinh 2. Kiém ké
phuong tién giao thong

trén  dudng Nguyén
Trai, TP. Ha Noi

k= - o (= (=3 — ol oy =t

— — — — (3] (o] (] ol [}

R S = R I

— — — — — (=] o] [} o]

61



) Moi truong

Két qua kiém ké ghi nhén

o
0.910 "30%

lugng xe may chiém 82% so
lugng phuong tién luu thong
trén tuyén dudng Nguyén Trai,
thap hon két qua bao cdo trude
d6 bai Truc va Oanh (2007) cho
cac tuyén duong Truong Chinh,
Nguyén Trai, Phan Dinh Phung
la 90 - 94% [8]. Phan con lai,
luu lugng 6 t6, xe tai nho va
xe buyt/xe khach chiém ty 1¢
lan lugt 1a 15,8% - 16%, 0,9% -

(a)

1.1% 0.3%
. o

0.54% 0.6%

» Xe may

= Xe tai lon
Xe tai nho

nXeoto

m Xe bus, xe khach

(b)

1,1%, 0,54% - 0,6%. Hinh 3 thé
hién ty 1é cac loai phuong tién
tham gia giao thong trong ngay
trén tuyén dudng Nguyén Trai.
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A Hinh 4. Két qud mé hinh héa lan truyén
bui min PM, , do hoat dong ctia phuong ti¢n
GTCG dudng bo trén tuyén dudng Nguyén
Trai, TP. Ha Noi: (a)gid tri trung binh gio;
(b)gid tri toi da trong ngay
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3.2. Két qua mé hinh héa

Két qud nong do trung binh gid bui min PM,
dugc biéu thi qua hinh 4 va c6 gid tri cao nhit la
1,01pg/m’. Gia tri trén d6 khong thuc su l6n do chi
mdi tinh riéng muc phat thai ti phuong tién GTCG
trén mot tuyén duong va trong thoi gian han ché ra
duodng vi dich bénh Covid19 theo Chi thi s6 17/CT-
UBND ngay 23/7/2021 caia UBND TP. Ha N¢i vé
viéc gian cach xa hoi trén dia ban. Trong thoi gian
nghién ctu, vi huéng gié cht dao la huéng Dong
Nam (Hinh 1b) nén chat 6 nhiém cé xu huéng lan
truyén chu yéu vé phia T4y Bac. Két qua tit mo hinh
ADMS (Hinh 4) biéu thi két qua trung binh gi® ¢
gia tri cao nhat vao lac 18h hang ngay, theo d6, ham
lugng cao nhét 1a 2,45ug/m® PM, ,, tang gn 2,5 lan so
v6i muic phét thai cao nhat theo trung binh gi¢. Sau
khoéng cach 200 m, mtic d6 6 nhiém chi con lai duéi
50% so v6i muc phat thai tai tam duong.

4. KET LUAN

KKPT két hgp v6i cong cu mo hinh héa la kha thi,
cho phép ching ta c6 dugc btic tranh chung vé lan
truyén chét 6 nhiém. Véi lugng phuong tién GTCG
duodng bo trén tuyén duong Nguyén Trai, TP. Ha Noi
vao thai gian han ché ra duong vi dich bénh Covid-19
la khong qua 16n (197.000 xe/ngay), vi thé muic phat
thai bui min PM, , cing khong qua cao (1,01ug/m?)
nhu két qua mo6 hinh ADMS cho thdy. Két qua nay
htia hen tinh kha thi trong ting dung, mé réng dia
ban nghién ctiu va c6 kha nang ap dung nghién ctiu
phoi nhiém cta cdng dong bdi cac chat phat thai ti
phuong tién tham gia giao thongm

LOI CAM ON: Nghién citu duge tién hanh trong
khudn kho Dé tai QG.21.20 “Kiém ké phdt thdi va ddnh
gid miic d¢ lan truyén chdt 6 nhiém khong khi tii hoat
dong phuong tién giao thong dudong bo tai thii do Ha
Noi bang mé hinh ADMS va dé xudt gidi phdp khong
khi sach” ciia Dai hoc Qudc gia Ha Ngi.

A Hinh 3. Ti 1¢ phuong tién GTCG trén ducdng Nguyén Trai (a: diém 1; b: diém 2)
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MISSION INVENTORY FOR FINE PARTICLES FROM MOTOR VEHICLES
ALONG NGUYEN TRAI STREET, HANOI

Nguyen Viet Thanh', Ngo Quang Khoi?, Hoang Anh Le"

'Faculty of Environmental Sciences, University of Science,

*School of Water, Energy and Environment, Cranfield University

ABSTRACT

Vietnam National University, Hanoi

Cranfield, MK43 OAL, United Kingdom

Emission inventory for fine particles PM, . emitted from road motor vehicles along Nguyen Trai street
was conducted including inventory of the road physical features. The data was used as input data source for
the Atmospheric Dispersion Modelling System (ADMS) in order to assess the disspersion of the particles.
Results revealed that the density of motor vehicles throughout Nguyen Trai street surpasses 197 thousand
vehicles/day at peak hours (6-8 a.m and 5-8 p.m). The ADMS model results show that the maximum of 1-h
average concentation of fine particles is 1.01 pg/m’ and the highest value is 2.45 pg/m?® on 6 p.m everyday.
The main polluted area is located on the northwest side of the road, with the concentration level reduce haft
in a distance of 200m from the center of the road.

Keywords: PM, , traffic, emission inventory, modelling, ADMS.
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» Moéi truong

NGHIEN CUU DANG TON TAI CUA PHOT PHO
TRONG PHAU DIEN DAT ]R()NG CAM
O HUYEN CAO PHONG, TINH HOA BINH

TOM TAT

Tran Thi Tuyét Thu', Dao Thi Hoan|®

Pham Manh Hung

hét pho (P) dong vai tro quan trong doi véi cay cam va quyét dinh dén ndng suat, chat lugng
san phdm cam qud. Nghién ctiu nay da xac dinh cac dang ton tai cua P trong phau dién dét
trong cam & huyén Cao Phong, tinh Hoa Binh. Két qua cho thdy, P tong s6 va dé tiéu giam manh

theo do sau tu (0 - 20 cm) dén (30 - 100 cm), cu thé1a P.O

0,49 - 0,14% va P.O_, 102,46 - 2,28

2 7 5ts

mgl00g* dat. Tuong tng tii do sau (0 - 10 cm) dén (90 - 100 cm), dang P lién két véi Fe/Al - F3
chiém ty 1é 16n nhat (35,13 - 38,08%) > dang P lién két chdt véi cac hgp phan khoang - F5 (32,17 -
45,87%) > dang P dé tiéu sinh hoc - F2 (21,10 - 1,66%) > Dang P con lai - F6 (6,41 - 14,34%) > Dang
P lién két véi cation kiém trao d6i - F4 (5,13 - 0,02%) va thdp nhit la P hoa tan - F1 (0,05 - 0,02%).
Ty l¢ P,O, dé tiéu tuong quan thuan véi pH va chit hiiu co va tuong quan nghich véi Feox, Alox
va sét trong dat. Tu két qua dat dugc, nhom tac gia dé xuat giai phap st dung hiéu qua phan lan

trong canh tac cay c6 mui.

T khéa: Cam Cao Phong, ddt trong cam, cdc dang phot pho.

1. DPAT VAN PE

Céy c6 mui c¢6 nhu ciu P & muc réit cao d€ thuc
hién cac qua trinh quang hop, trao ddi chét, ra hoa,
d4u qua va dam bdo cho sy phat trién cua bo ré, phan
canh, dé nhanh, duy tri stic khoe cta cay. Khi cay
thiéu P sé lam cham toc do sinh trudng, la nhanh
gia roi rung dan, dong thai qua cam bi kho, chua va
rung nhiéu qua tu lic con xanh. Ngugc lai, khi thiia
P sé gay doc hai va lam giam kha nang hat thu nito,
kém va kali, lam ting d¢ day cua vo qua, khé mui,
giam vi ngot. Bén canh do, néu dat qua giau P sé tc
ché sy phat trién cta nhém vi sinh vat chuyén héa
P, lam gidam mat d6 quin thé ndm ré noi cong sinh
(Arbuscular Mycorrhizal Fungi-AMF), vi khudn, xa
khudn, hé qua gay giam da dang sinh hoc dat [1].

Viét Nam c6 trén 250 nghin ha dat trong cay c6 mui,
van dé sti dung khong hgp ly phan P hay con goi la phan
lan da gay “thtia, thi€éu” dinh dudng P trong dit. Vung
trong cam huyén Cao Phong, tinh Hoa Binh 13 noi dién
hinh cho mtic dau tu tham canh réit cao v6i mtc st dung
phan P nhiéu gap 7,3 dén trén 10 lan so véi khuyén cao
ctia VietGAP. Tai thoi diém ndm 2015, lugng st dung
trung binh cho vuon cam thoi ky kién thiét sau 1 - 3
nam trong trong khoang 190 - 290 kg ha” ndm™, cho
vuon sau 7 - 15 ndm trong la 1.240 - 1.380 kg ha nam™.
Két qua sau nhiéu thip ky lién tuc canh tic cay cam da
lam tang manh sy tich lay P trong dat [2].

Ddc trung cua dat doi nai vung khi hau nhiét déi
am la c6 mic do phong hoa rat sau sic, ty l¢ SiO,/
RO, thap, dat giau Fe, Al. Bén canh do¢, dat bi axit
héa manh lam tang kha nang c6 dinh P béi Fe*,
APP* linh dong, gy gidm lugng dé tiéu cung cdp cho
cay trong. P trong dét c6 thé ton tai & dang hoa tan
trong dung dich dat, dang linh dong hip phu trén
bé mit khoang sét hodc hiiu co, dang it linh dong bi
héap phu sau trong ciu tric cta cac khoang sét, mun
va dang bi c6 dinh chat bdi Fe, Al trong dét chua,
Ca, Mg trong dat kiém [3]. Kha ndng hdp phu P ctia
dat trong cam tai huyén Cao Phong dat cao nhét &
dat thit nang giau sét > dat sét pha thit > dat thit pha
sét > dat cat pha thit; ngugc lai giam manh trong dat
giau chét hiiu co, giau P tong s6 va dé tiéu cao (Tran
Thi Tuyét Thu va cs, 2016) [4].

Trong nhiing nam qua, khong c6 nhiéu cong bo
chuyén sau vé cac dang ton tai cua P trong dat doi
nui Viét Nam, dac biét 1a sy phan b6 cac dang P theo
do sau phau dién dat trong cay lau ndm. Nghién ctiu
nay tién hanh xdc dinh dic diém phén bo va ty 1é
thanh phan cic dang P trong phau dién dét trong
cam ¢ do sdu 0 - 100 cm, danh gia moi quan hé gitia
tinh chét dit v6i cac dang P nham dé xuét giai phap
sti dung hiéu qua phén lan trong dat trong cay cé
mui 6 huyén Cao Phong, tinh Hoa Binh.

'Khoa Moi truong, Trirong Pai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia Ha Noi
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2. POI TUQONG VA PHUONG PHAP
NGHIEN CUU

2.1. Déi tugng nghién ciiu

Dbat nghién ctiu 1a dat xam feralit (Ferralic Acrisols)
dugc 14y bang cach dao phau dién (0 - 100 cm) dudi
vi tri tdn cdy cam trong vuon trong giong cam Xa
Doai 17 nam tai khu 5 thi trdn Cao Phong, huyén Cao
Phong, tinh Hoa Binh vao cudi thang 4/2018 (sau thoi
gian bon phéan héa hoc 3 thang), roi ldy mau dit theo
mdi do sau tii 0 - 10 cm... dén 90 - 100 cm, téng s6 10
mau dat (Hinh 1). Pay la vion cam dugc h nong ghi
chép nhat ky st dung phén bon, hoa chat rat can than
ti ngay 1/1 - 31/12 hang nam nén cac két qua diéu tra
vé phan bon dam bao do tin cay.

Mic du trong nghién ctiu nay chi tdp trung vao
mot phau dién dét trong vuion trong cam 17 nam tudi,
tuy nhién ly do vuon nay dugc lua chon dé€ thuc hién

Phiu dign ddt D6 siu (cm)

Viron cam 17 nim tubi

A Hinh 1. Phau dién dat nghién ciiu
(Dién tich vudn 1 ha, trong 450 cdy cam)

cac nghién ctiu siu la dya trén co s6 ké thuia cac
két qua nghién ctiu danh gia suy thoai dat trén 10
vuon cam tai thoi diém ndm 2016 cho thiy, vuon
cam nay c6 rat nhiéu van dé vé st dung phén bon,
héa chat [2, 4]. Lugng phén bon st dung trong
thoi gian 2015 - 2017, tuong tng l1a 699 kg N; 772
kg PO, va 428 kg K20 ha' naim™, bén 2 tin voi
ha'.ndm™, bon chat cai tao dat (thanh phan chinh
la voi va Dolomit) 2 tdn ha'.ndm™. Tinh trung
binh Iugng P,O, bon cho méi cay cam la 1,72 kg/
cay/nam, cao hon 4,46 lan lugng bon cho cay cam
Sanh cung d6 tudi ¢ huyén Ham Yén, tinh Tuyén
Quang [5].

bac diém tinh chit trong phau dién c6 do
chua, ham lugng sét taing dan theo do sau, ham
lugng OC, Ca, Mg giam manh theo d6 sau. Nhin
chung, cic tinh chat dit nay la co s quan trong dé
luan giai kha ning c6 dinh, tich lay va bién thién
cac dang P trong phau dién dit nghién ctiu (Bang
1) [6].

2.2. Phuong phdp phan tich cdc dang P trong
ddt Nghién ctiu da tién hanh xac dinh cac dang P
trong dét theo phuong phap ctia Tiesser and Moir
(1993) [7]. Can chinh xac 0,5 g dit cho vao 6ng ly
tam 50 ml va lan lugt thuc hién cac budc phan tich
nhu sau (Bang 2):

Trong toan bo qua trinh chiét rit, tién hanh loc
dat qua mang loc cellulose 0,45um va dinh lugng
P béing phuong phap so mau xanh molipden dé
tinh todn két qua. Ham lugng P tong s6 (PO, ) la
tong ctia cac dang P tii F1 dén F6; ham lugng P dé
tieu (PO, ) gom téng dang F1 va F2.

Xt ly s6 liéu, vé do6 thi bang phan mém Excel va
chay tuong quan PCA.

Bang 1. Mot s tinh chat cta phau dién dat trong cam Cao Phong, tinh Hoa Binh (2018)

Do sau oC Thanh phan cip hat (%) Ham lugng tong s6 (%) tratljg(gl(% )
(em) | Pl | (%)
Sét | Limon | Cat | Si | Al | Fe | Ca | Mg | K | Alox | Feox
0-10 6,2 2,76 | 53,2 26,6 20,2 | 20,1 99 | 90 |0,87 0,44 (0,68 | 0,15 | 0,51
20-30 5,9 2,37 | 49,2 28,3 22,5 1199 | 10,2 | 8,6 | 0,66 |0,40 | 0,67 | 0,17 | 0,61
20-30 55 1,89 | 58,0 26,4 15,6 | 18,5 | 11,0 | 9,6 | 0,65|0,38|0,71 | 0,14 | 0,43
30 -40 53 1,60 | 60,8 25,8 134 | 18,5 10,6 | 95 | 0,39|0,34| 0,7 | 0,17 | 0,53
40 - 50 4,7 0,90 | 60,8 22,4 16,8 | 19,0 | 11,4 | 9,8 | 0,17 0,30 | 0,77 | 0,13 | 0,25
50 - 60 4,3 0,73 64,0 19,1 16,9 | 19,3 | 11,6 | 10,1 | 0,14 | 0,34 | 0,79 | 0,13 | 0,23
60 - 70 4,3 0,64 | 64,8 18,8 164 | 18,4 | 11,5 10,1 | 0,13 | 0,29 | 0,85 | 0,14 | 0,23
70 - 80 4,2 0,63 64,8 19,2 16,0 | 18,6 | 11,5 | 10,3 | 0,13 | 0,29 | 0,81 | 0,16 | 0,33
80-90 4,4 0,50 | 66,0 16,8 17,2 | 19,0 | 11,9 | 9,9 | 0,13 0,32 | 0,76 | 0,14 | 0,23
90-100 4,4 0,43 67,2 18,3 14,5 | 18,3 | 11,7 | 10,1 | 0,11 | 0,30 | 0,77 | 0,14 | 0,28

A (Nguon: Trdn Thi Tuyét Thu va cs, 2019) [6]
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Bang 2. Phuong phap chiét lién tuc cac dang P trong dat [7]

Ky

kiém trao d6i

hiéu Dang ton tai ctia P Dung dich chiét Diéu kién va thdi gian lic mau

Dang hoa tan trong nudc o . . el

F1 (H,PO,, HPO ) + 30 ml nudc deion Lac 50 vong phut”, 16 tiéng
Dang c6 thé trao d6i dé Lac 30 vong phut”, 16 tiéng;

k2 tiéu sinh hoc 30 ml NaHCO, 0,5M Li tdm 3.500 vong phat’x 15 phut
Danglién két Fe/Al vo dinh . . , -

F3 hinh hodc véi chit hiiu co 30 ml NaOH 0,1M Lac 30 vong/phut, 16 tiéng

pg | Dang lién K& vai cation | 35 oy 1y Lic 30 vong/phit, 16 tiéng

Dang lién két chit véi cac
F5 | hop phén hiiu co khodng,

. e e nudc cit
cac khoang 6n dinh

30 ml HCI dic + 20 ml

Dun néng & 80°C trong 10 phut; Li tam trong
10 phut; Rita d4t 2 1an bing nudc cét cho vao
binh dinh muc 50 ml

Dang con lai lién két rat
F6 | chit véi cac hgp phén khac
trong dat

5ml H,SO, dc.

-1mlHO,

DE nguoi roi thém tu t 0,5

Dun dén khi dung dich béc hét hoi nudc;
Dun dén khi dung dich chuyén mau tring thi
duing lai

3. KET QUA NGHIEN CUU

3.1. Ham lugng cdc dang ton tai ciia P trong phdu
dién ddt nghién ciiu

Két qua xac dinh ham lugng P téng s6, dé tiéu
va cdc dang ton tai ctia P trong phau dién dét 1y tai
vuon trong cam 17 nam tudi trén dia ban thi trdn Cao
Phong, huyén Cao Phong, tinh Hoa Binh dugc trinh
bay trong Bang 3.

Két qua trong Bang 3 cho thdy, ham lugng P tong
s6 (PO, ) va dé tiéu (P,O,,) trong phau dién dit &
muc rdt giau trong 16p dat mat (0 - 40 cm), lugng tong
s6 cao hon tui 2 - 4 14n, lugng dé tiéu cao hon tti 2 - 10

lan so véi cac vidn cam trong cung khu vuc nghién
ctiu nhung c6 muc dau tu thdp hon [4]. Dang chu y
la ham lugng P,O, lai gidm manh tit d¢ sau 50 cm -
100 cm, trong do PO, giam tu 0,48% & do sau 0 - 10
cm xudng con 0,14% & do sdu 90 - 100 cm. Dong thoi
P,O,, gidm trung binh tif 105,27 mg 100g" dat & do
sau 0 - 20 cm xudng con 2,28 mg PO, 100g™" dat ¢ do
sau 90 - 100 cm. Tuy nhién, ham Iugng P,O,, da gidm
dot ngot (8,18 - 2,28 mg 100g™ dat) khi xuéng dén do
sau 50 - 100 cm trong phau dién dit (Bang 3). Nguyén
nhén lam giau P tdng s6 va dé tiéu trong 16p dat mit
lién quan truc tiép dén lugng boén b6 sung phan lan
thudng xuyén 3 lan trong nam [2], két hgp véi lugng

Bang 3. Ham lugng cac dang P trong phau dién dit trong cam (2018)

TT D(‘C’lff;“ F1 F2 F3 F4 F5 F6 PO, | PO,
1 0-10 | 024 | 10222 | 170,18 | 2485 | 15583 | 31,07 | 10246 | 484,39
2 10-20 | 919 | 9888 | 13491 | 415 | 15666 | 3772 | 108,07 | 44151
3 20-30 | 2,12 5458 | 92,99 | 003 | 10576 | 3944 | 5670 | 29492
4 30-40 | 1,96 | 3663 | 9244 | 003 | 11058 | 37,89 | 3859 | 279,53
5 40-50 | 0,03 8,15 50,14 | 0,03 7355 | 3082 | 818 | 162,72
6 50-60 | 0,03 844 | 49,61 003 | 6328 | 2505 847 | 146,44
7 60-70 | 0,03 8,25 3807 | 003 | 61,04 | 3479 | 828 | 14221
8 70-80 | 0,03 567 | 46,11 003 | 6272 | 335 570 | 148,06
9 80-90 | 0,03 337 | 6160 | 003 5923 | 281 340 | 15236
10 | 90-100 | 0,03 2,25 5149 | 003 | 6203 | 1939 | 228 | 13522
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P bi hdp phu va c6 dinh chit trong phan ran cta dét
tai do sau (0 - 40 cm), con tii d6 sau 40 - 100 cm khi
ma ham lugng sét tang 1én, chat hiiu co va pH déu
gidm manh (Bang 1), dong thoi theo thai gian canh
tac dat bi nén chit dan dén giam sy di chuyén cta
P xuéng cac tdng dit sdu. Két qua nay cho thdy kha
nang cung cap dinh dudng P cho cay cam du thiia
6 tang dat mdt nhung lai bi giéi han & cac tang dat
sdu nén c6 thé anh hudng dén sy phat trién cta cay
va stic khoe bo ré.

Cing ti két qua trong Bang 3 cho thdy, ham lugng
PO, 6 do6 sau 0 - 40 cm vugt trén 3,86 - 10,87 1an so
v6inhu cau P cua cay c6 mui trong thoi ky kinh doanh
[1], dong thoi ciing cao hon 10 - 15 1an so v6i ham
lugng P dé tiéu trong dat tai cac vung trong ciy c6 mui
& mién Bac Viét Nam [2, 5]. Nguyén nhan, mot lugng
16n phén lan da dugc bon lién tuc trong suét 17 nam
canh tac lam tang tich liy P t6ng s6 va giam nang luc
hap phu P ctia l6p dit mdt, lam ting ham lugng P,O_dé
tiéu ¢ dang tu do. Két qua nay phu hgp véi nghién ctiu
clia tac gia trudc day (2016), khi danh gia kha nang hap
phu P ctia 10 mau dét ldy ti 10 vuon cam 6 Cao Phong
cho thdy vuon cam nay hdp phu P thip nhit. Cu thé
la & cing lugng b6 sung 100 ppm P, O, thi lugng dugc
hap phu vao dit thap hon 9 vuon khac tii 25,18 - 31,5%
[4]. Nhu vay, két qua phén tich da phan anh r6 kha
ndng bao hoa P trong tdng dat mat clia vidn cam la rat
cao. Tt day cling cho thdy viéc bon qua nhiéu phan lan
khong chi gay lang phi chi phi d4u tu ma con gay thiia
P sé anh hudng dén sy hut thu cac chat dinh dudng
khac, lam giam chat lugng cam qua [1, 2]. Du thua P
khong chi tac dong dén stic khoe ctia dat do gay bat
hoat kha ndng san sinh emzim photphataza, giam hoat
dong sinh hoc dat ma con lam tang lugng P bi rtia troi
vao moi truong nudc [8, 9].

C6 thé thdy rang, dang P hoa tan trong nudc (F1)
c6 su bién dong khac biét theo cic do sau ldy mau
tt (0 - 40 cm) dén (40 - 100 cm). Tai I6p dat mét O -
10 cm, ham lugng P,O, hoa tan trong nudc rat thap
(0,24 mg PO, 100 g-1 dat) so v6i do sau 10 - 20 cm
(9,19 mg P,O, 100g-1 dit). Theo dd, ham lugng PO,
dé tiéu 6 do sdu 0 - 10 cm cling thip hon so véi do
sau 10 - 20 cm (Bang 1). Nhu vay, khi dat tré nén bao
hoa P thi lugng P dé hoa tan ton tai tu do trong dung
dich dat tang lén, vi cung tich dién 4m nén cac dang
ion phot phat sé tang cudng su phan tan cac keo sét
[8]. Trong diéu kién dia hinh d6i nui, rat c6 thé mot
lugng P hoa tan da bi x6i mon, rtia troi khi gap cac
tran mua 16n. K& qua nay phan anh viéc bon thtia
phan lan vao dat sé lam gia tang P trong cac thuy vuc
gay 6 nhiém nudc mat.

Ranh giéi phan dinh r6 sy bién thién ham lugng
cac dang P t6ng s6 va dé tiéu ciing nhu cdc dang ton tai
khéc ctia P theo d¢ sau phau dién dat dugc thay tu do
sau tir 40 - 100 cm (Hinh 2), noi ¢é sy khac nhau rat ro

vé cac tinh chét ctia phau dién dat, dac biétla pH,,
%OC, ham lugng sét, Ca, Mg va Fe, Al linh dong
(Bang 1). Pay la cac yéu t6 chi phoi dén cac qua
trinh ¢6 dinh hodc hoa tan P trong toan bd phau
dién dit.
Ham lrong PO, (mg/100g dat)
0 50 100 150 200 250 300 350 400 450 500

(hH (5) (3)
\(4) ) (8)

20 @
40
~60
80
-100
(1) F1 ——(2)F2 (3)F3 (4) F4
——R)E —=(6)F6 = (D POsy == (8) P0g

A Hinh 2. Cdc dang P trong phdu dién ddt

3.2. Quan hé giiia tinh chdt ddt va cdc dang

ton tai ciia P trong phdu dién ddt

Két qua xac dinh ham lugng va ty 1é (%) cac
dang ton tai cua P trong phau dién dat nghién ctiu
dugc trinh bay trong Bang 3, Hinh 2, 3 cho thdy,
tuong ung véi do sau tti (0 - 10 cm) dén (90 - 100
cm), dang P lién két v6i Fe/Al (F3) chiém ty 1é 16n
nhit (35,13-38,08%) > dang P lién két chat véi cac
hop phan khodng - F5 (32,17 - 45,87%) > dang P dé
tiéu sinh hoc - F2 (21,10-1,66%) > Dang P con lai
- F6 (6,41-14,34%) > Dang P lién két véi cac cation
kiém dé trao ddi - F4 (5,13 - 0,02%) va thdp nhit
la P hoa tan trong nuéc - F1 (0,05 - 0,02%). Ham
lugng PO, , (gom dang F1 va F2) gidm manh theo
do sau ti (0 - 40 cm) xuodng (50 - 100 cm) va chiu
su chi phéi béi ham lugng P,O, tong s6 cling nhu
lugng P dugc bd sung ti nguén phén lan. Két qua
xu ly s6 liéu va phan tich PCA (Hinh 4) cho théy,
¢ do sau 0 - 30 cm ham lugng P,O, tong s6 va dé
tiéu c6 moi tuong quan thuan rat chat véi do chua
va ham lugng chat hiiu co va & do sdu 20 - 40 cm
thi Feox, Alox da anh hudng r6 dén dang P dé tiéu.
Tuy nhién, khi cang xuéng sau thi P dé tiéu lai bi
giéi han bdi do chua, ham lugng sét, chét hitu co
va sat nhom.

Tu két qua trong nghién ctiu nay da lam sang
to vai tro clia cac khoang sét va keo sat, nhom doi
v6i nang luc c6 dinh P trong dit nhiét d6i. Trong
dat chua (pH<5), khoang sét Kaolinit sé tich dién
duong lam tang kha nang hap phu P [3]. Do mot
lugng 16n P dugc giti lai trong 16p dat mat 6 do sau
(0 - 40 cm), lam giam lugng ion phot phat linh dong
lan truyén xudng tang dat sau, két qua la ham lugng
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A Hinh 3. M6 td ty 1¢ (%) cdc dang P trong phdu dién ddt
trong cam thé hién cdc dang Fe/Al - F3, hiiu co/khodng - F5
va dang con lai - F6 chiém ty ¢ I6n nhdt, dang F2 gidm 1o
theo do sdu

12

Biplot (axes F1 and F2: 96.52 %)

F1 (87.74 %)

» Active variables  « Active observations
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A Hinh 4. D6 thi PCA mo td trgt tu sap xép cdc vectd ddc
trung ciia cdc bién s6 P,0,,, pH, Feox, Alox, %OC va sét
trong ddt va cdc gid tri thanh phdn chinh cia cdc bién s6

nay trén mdt phdng tao bdi 2 truc do F1 va F2

P,O, tong s6 va dé tiéu déu gidm manh &
dd sdu 50 - 100 cm, hoan toan logic va phu
hop véi két qua trong Bang 1, cang xudng
sau thi ham lugng sét cang ting va ham
lugng PO, lai cang gidm. Ty 1¢ P bi c6
dinh chit bai Fe, Al va Ca 1én dén 66,04%
3 ddsau10-20.cmva 83,95% & do sau 90 -
100 cm (Bang 3), phu hgp véi nghién ctiu
cua (Nguyén Tu Siém, 1996) trén 9 nhom
dat chinh & Viét Nam [3]. Tu day cho thay
can thiét phai c6 thém cac nghién ctiu mé
rong cho nhiéu vuon cam dé c6 bién phép
kiém soat, quan ly dinh duéng P hiéu qua
hon, tranh lang phi va gay 6 nhiém moi
truong. Dong thai, can cai thién do chua,
chét hitu co va hoat dong vi sinh vat trong
cic ting dat su d€ ting cudng qud trinh
chuyén héa P dé tiéu cung cdp cho cay c6
mui.

4. KET LUAN

Nghién ctiu da chi ra anh hudng cta
qud trinh bén nhiéu phén lan trong mot
thoi gian dai 17 nam lam tang manh qua
trinh tich lay P tong va dé tiéu trong 16p
dat mat (0 - 40 cm) gay “thiia dinh dudng”
P d6i vé6i cay dn qua c6 mui 6 muc trén
3,86 - 10,87 lan gi6i han cho phép. Ty 1¢
modi dang ton tai clia P trong phau dién
dat c6 moi quan hé mat thiét véi do chua,
ham lugng sét, chét hiiu co, Fe, Al tdng s0,
Feox, Alox. Dang P bi c6 dinh béi Fe, Al,
Ca trao d6i va cac hgp phan khac chiém ty
1¢ 16n nhat, lam giam hiéu luc st dung P
trong nhom dét xam feralit.

Can c6 thém nghién ctiu mé rong va
chuyén sau trén nhiéu ving dat trong cay
c6 mui nham tang cudng hiéu qua st dung
phén lan va BVMT ciing nhu tinh toan
can bang vat chit déi v6i dinh dudng P
trong nhiing vuon thdm canh cay c6 mui
lau nam. Tai nhiing vuon dugc xac dinh
rat giau P téng s6 va dé tiéu thi tam thaoi
dting bon phan lan, dong thoi cin ct vao
san lugng thu hoach ctia mdt, hai vu lién
tiép roi danh gia lai chat lugng dit d€ diéu
chinh lugng bén phan lan hgp lym

LOI CAM ON: Nghién ciiu ndy dugc
tién hanh trong khuén khé dé tai QG 21.23
“Nghién ciiu hiéu quad giti nudc va phuc
hoi do phi ddt cua cé Vetiver (Vetiveria
zizanioides L.) trong xen cdy ddu tuong
trong viidn trong cdy dn qud cé mui 6 tinh
Hoa Binh va dé xudt gidi phdp canh tdc
bén viing” cia PHQGHN.
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INVESTIGATION ON PHOSPHORUS FRACTIONS IN THE
ORANGE GROWING SOIL PROFILE IN CAO PHONG DISTRICT,
HOA BINH PROVINCE

Tran Thi Tuyet Thu'¥, Dao Thi Hoan', Pham Manh Hung'
'Faculty of Environmental Sciences, University of Science,
Vietnam National University, Hanoi
ABSTRACT

The bioavailable phosphorus plays an important role in the growth of orange trees and affects
the yield as well as the quality of fruit products. This study determined the phosphorus fractions
in the soil profile of the orange growing garden in Cao Phong, Hoa Binh. The results showed that
the total and available P of soil samples decreased dramatically with depth from (0 - 20 cm) to (30
- 100 cm), with the data of total PO, 0,49 - 0,14% and available P,O, 102,46 - 2,28 mg 100g™" soil.
Corresponding to the depth, the Fe/Al bound P fraction (F3) accounted for the largest proportion
of 35,13 - 38,08%, the organic - mineral complex bound P fraction (F5) 32,17 - 45,87%; the easily
soluble P fraction (F2) 21,10 - 1,66%; the remained P fraction (F6) 6,41 - 14,34%; the exchangeable P
fraction (F4) 5,13 - 0,02% and the lowest was the soluble P fraction (F1) 0,05 - 0,02%. The available
P has positively related to pH, SOM and is inversely proportional to the content of clays, Feox, Alox,
total Fe, Al in the soil profile.

Keywords: Cao Phong orange, soil growing orange, phosphorous fractions.
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BUGC DAU DANH GIA HAM LUONG BUI, VI KHUAN
VA NAM MOC TAI MOT SO VAN PHONG G HA NOI

Nguyén Thanh Trung"?*, Tran Thi Hong'

Lé Hitu Tuyén?, Pham Van T6i%, Tran Thi Minh Nguyét*

TOM TAT

Bui min (PM, ), vi khudn, ndm méc va cac chat doc hai khac c6 thé xam nhap vao trong nha
thong qua hé thong thong gio tu nhién va thong gié cudng biic; tuy nhién, ching ciing c6 thé
phat sinh do cac hoat dong ctia con nguoi, thiét bi dién tt, noi that hodc hé thong diéu hoa khong
khi. PM, _, vi khudn va ndim moc dé dang xdm nhap va tich tu trong phéi con ngudi qua dusng ho
hép va cé kha nang gay ung thu, dic biét 1a d6i v6i nhom ngudi dé bi tén thuong nhu nhiing ngudi
mac bénh man tinh. Quan tric 5 toa nha van phong & Ha N¢i trong thoi gian lam viéc cho thay
nong do PM, , vao mua he (80,9 ug/m?) cao hon muia dong (29,3 pg/m?). Téng s6 lugng vi khuanva
ndm moc trong van phong lam viéc ctia toa nha c6 két cdu xay dung cii cao hon toa nha méi. Mic
du thoi diém va tn xudt quan trac chua phan anh day du thoi gian 1am viéc trong vin phong va cac

mua khéc trong nam nhung gié tri PM_ ,

vi khudn va ndm mdc cho chung ta thiy dugc khoang gia

tri thuc té cia chat lugng khong khi trong van phong lam viéc hién nay.

Tu khoa: PM, , vi khudn, ndm moc, khong khi trong nha, vin phong,.

1. GIOI THIEU

Khi chung ta bat budc & trong nha nhiéu hon, vi
du do dai dich Covid-19 phai gian cach xa hoi [1, 2],
c6 thé lam giam thiéu 6 nhiém khong khi ngoai troi
nhung ting nguy co 6 nhiém khong khi trong nha bai
cac hoat dong nhu hat thudc, dun ndu... Chét lugng
khong khi trong nha suy giam gay ra cac triéu chling
phé bién & con ngusi nhu khong tép trung (57%), ngat
miii (47%), kho hong (46%) va dau dau (46%) [3]. Cac
hién tugng nay cé xu hudng ting lén khi cdc toa nha
st dung hé thong diéu hoa khong khi trung tam [4].
Nhiéu nghién ctiu da khéng dinh céc chit gay 6 nhiém
khong khi nhu nito dioxide (NO,), sulfur dioxide
(80,), ozone (O,) va bui (PM) gay anh huidng dén stic
khoe con nguoi [5, 6]. Chat lugng khong khi trong nha
phu thuoc vao luu lugng va chat lugng ctia khong khi
sach cdp vao va cling bi 6 nhiém bdéi chinh cdc hoat
dong ctia con ngudi va cac vat liéu dugc st dung trong
nha. Ngay cang c6 nhiéu nghién ctiu cu thé dugc thuc
hién lién quan dén radon (mot loai khi phong xa xuét
hién tu nhién c6 thé dugc tim thdy trong moi trudng,
nha &, truong hoc va noi lam viéc), khoi thudc 14, VOC
(hgp chat hitu co dé bay hoi), formaldehyd, bui min,

amiang va cac tac nhan khac anh hudng dén chat lugng
khong khi trong nha. T4 chtic Y té thé giéi (WHO) da
canh bao udc tinh s6 ca tli vong khoang 4,2 triéu nguoi
do 6 nhiém khong khi xung quanh va 3,8 triéu ca t
vong mdi nam do tiép xdc véi khéi tit qua trinh ndu
an gay ra [7].

Cac hoat dong ctia con nguoi da lam cho chét lugng
khong khi ngay cang c6 chiéu huéng xau di. Viét Nam
diting thtt 17 trén thé gidi (thu 2 trong khu vic Dong
Nam A) trong d6 tha d6 Ha N¢i dting thtt 12 trong s6
cac tha do trén thé gisi bi 6 nhiém bui PM, . [8]. Tai
Viét Nam c6 nhiéu nghién ctu lién quan dén bui lo
lting (TSP), bui min (PM,, va PM, ) [9-13], céc chét
bam dinh trén bui nhu PAHs va NPAHs [14-16], m6t
s6 chdt 6 nhiém khong khi bén trong nha (PM, , SO,,
NO,) [17], va ca bén trong va bén ngoai (carbonyl,
PM , SO,, NOx, CO) [9, 18]. Céc nghién ctiu nay dp
dung d6i vé6i toa nha hon hop va cht yéu danh gia cho
mot mua trong ndm.

Bén canh bui, ndm va vi khudn cling can xem xét
vi ching thuong bam vao cac hat bui trong khong khi

'Khoa Méi trudng, Truong Dai hoc Khoa hoc Ty nhién, Dai hoc Qudc gia Ha Nji

’Khoa Ky thudt Moi trudng, Trudng Dai hoc Xdy dung Ha Noi

*Trung tam nghién ciiu Cong nghé Moi trudng va Phdt trién bén viing,

Trudng Pai hoc Khoa hoc Ty nhién, Dai hoc Qudc gia Ha Nji
‘Khoa Vit liéu Xdy dung, Trudng Dai hoc Xdy dung Ha NJi
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dudi dang “bioaerosol” tao thanh cac
hat c6 kich thudc khac nhau tuy thuoc
vao nguén 6 nhiém, chit 6 nhiém va
d6 4m trong khong khi [19, 20]. Mot
s6 nghién ctu da chi ra rang ndm, vi
khudn va cac doc t6 moi trudng trong
nha lién quan dén cic bénh nhu hen
suyén, di ting va duong ho hip cta
con nguoai [21, 22].

Vi vay, nghién ctiu nay danh gia
vé muc d6 6 nhiém TSP, PM, , trong
va ngoai nha tai ndm vdn phong lam
viéc & Ha Noi. Ngoai ra, nghién ctiu
nay ciing danh gia vé mtic do ton tai
vi khuén va ndm mdéc ctia méi trudng
khong khi bén trong cac van phong
lam viéc nay so véi cic tiéu chudn
trong va ngoai nudc. Nghién ctu vé
chét lugng khong khi trong va ngoai
nha la van dé néng va dugc quan tam
nhiéu hon trude sy bung né cua cac
dich bénh trén thé gidi, dac biét trong
tinh trang bién d6i khi hiu hién nay.

2. PHUONG PHAP NGHIEN
cuu

2.1. Lva chon toa nha khdo sdt

Dé thu dugc s6 liéu co tinh dai
dién, nam toa nha van phong & trung
tdm Ha Noi da dugc lya chon dé khao
sat va quan trac. Day déu la cac toa
nha vin phong cao tang, c6 st dung

Bang 1. Piac diém cac phong trong cac tdoa nha van phong dugc

khao sat
Tén
TT | cong Tén phong Ky hiéu Loai cong trinh
trinh

San trudc nha X1 Vién phong lam viéc 6 ting

1 | NhaX |Phongting2 X2 | biéu hoa cuc bg, thong gio tu
Phong ting 6 X3 nhién
Sén trudc nha V1 | Van phong lam viéc 14 ting

2 | NhaV | Phongtang 7 V2 | biéu hoa cuc bo, thong gio tu
VP Tang 12 V3 nhién
S4n trudc nha Gl < NI TU 5

s |G | ming iy | G | vinhinglimic 2 g
Phong 2 tdng 7 G3 Pg &
sinwacenns | B | i

4 | NRaE | Phongting20 | E2 | A0 TR e tin
Phong tang 28 E3 i : 5

tang
Sén trudc nha 71 Van phong lam viéc 16 ting
5 |NhaZ |Phongting3 Z2 | Diéu hoa trung tam, cip gid

Phong Téang 11 Z3 | tuoi theo ting

hé thong diéu hoa khong khi va thong gié (Bang 1). Két qua
khao sat cho thdy, toa nha X va V 1a loai cong trinh c6 thiét ké
lau nam, st dung hé thong diéu hoa khong khi cuc b, thong
gid tu nhién, két cau bao che loai thong thudng, ctia ra vao va
ctia 6 la khung nhom kinh cé d6 kin khit viia phai. Cac toa
nha G, E va Z la cong trinh cao tang c6 16i kién truc hién dai, st
dung diéu hoa khong khi trung tdm két hgp thong gié cudng
btic, két cau bao che loai khung nhom dinh hinh, kinh chiu luc
¢6 do6 kin khit cao.

QUANG AN
TRL’ICQCH/_
NH 2 [] Ha NOi
: = Ga Ha N6l
NH 1 \\ YEN H( o
NTR

___ME TRI

TRANG'TIEN

NGOC TH

1A THUY NN

P. LONG BIEN

A

Hinh 1. Vi tri cdc toa nha van phong dugc khdo sdt

THANH 1
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2.2. Thiét bi do va

Bang 2. Cac thong s va thiét bi do

thong sé do
Quan tric vé T Céc théng s0 Phuong phap Gidi han Rhét h’ién Thiét bi
nhiém khéng khi & quan trac phuong phap/may do
trong nha va ngoai Méy 14y mau khong khi
nha bao gém: TSP, bui Téng bui lo Quick Take 30 SKC (M¥)
min PMi, SO, téng U | 1iing TSP TCVN 5067-1995 | 0,01 mg/m?’ Can phan tich CPA 225D
vi khudn va téng nim Satorius (Dtic) 0,01 mg
moéc  (trong phf‘mg). Dii do: 0.00Img/m’ - |\ /o0
Cic thiét bi do thehien |, | Po nhanh 250g/m Casella CELI1
trong Bang 2. 25 Do 6n dinh diém .
. R Microdust Pro
Cé4c phong lya chon khong: < 2ug/m
c6 vi tri khoang tu 1/3 Bom hut khi luu lugng
dén 2/3 theo chiéu cao nho Apex CASELLA
cong trinh, vi tri diém 3 |80, TCVN 5971-1995 | 0,007 mg/m?’ (Anh)
do trong phongla diém UV-VIS Spectrometer
glﬁa ph(‘)ng 3 df) caol,2 Shimazu UV 1800
m cach mdt san va mot 4 Téng Vi Dia thach dinh T6ng s6 vi khudn/m® | Phan tich phong thi
diém do bén ngoai nha khuén duéng, thach mau | KK (CFU/m?) nghiém
trude sinh toa nha & o Dia thach Téng s6 vi sinh vat/m® | Phan tich phong thi
do cao 1,5 m cich mat > | Nammée Sabouraurd KK (CFU/m?) nghiém
dat. Vi tri diém do tong
vi khudn va ndim mdc
(diém dat dia thach) 6 2 géc phong. Thoi
gian tién hanh quan trac TSP va PM, LI r e
trong 5 ngay vao cac gic lam viéc va phan ol -
thanh 5 6p do (8h00 - 8h30, 10h00 — A= Mua dong
10h30, 12h00 - 12h30, 14h00 - 14h30 va @
16h00 — 16h30). Thoi gian thyc hién vao v e
mua dong (céc ngdy 18 va 31 thang 1; e -
ngay 1, 5 va 6 thidng 2 ndm 2018) va mua o S
heé (ngay 4, 5, 6 thing 7; ngay 21 thang 8; b =5
ngay 3 thang 9 ndm 2018). Thoi gian ldy - o
mau vi khuan va ndim mdc tit 8h00 dén [ -
Mua he

16h30 theo cac ngay tuong ting.

3.KET QUA VA THAO LUAN

3.1. Bui TSP va PM,

Két qua quan triac d6i v6i 5 cong trinh
6 Hinh 2 cho thay bui TSP ¢é nong do
bén ngoai nha cao hon tii 1,56 dén 2,8
lan so véi trong nha vao mua dong va
cao hon so v6i mua he, diéu nay cho
thdy phtu hgp véi théi quen sinh hoat,
lam viéc trong mua rét la it mé ctia doi
v6i khu vic mién Bac. Ngoai ra cling
cho thdy ty 1¢ gitia nong d6 bui (TSP va
PM, ) ngoai nha so véi trong nha nhu
sau: do6i véi kién tric lau nam (X, V) la
tit 1,56 dén 2 lan va kién trac hién dai
(E, G, Z) tli 2 dén 2,8 lan, diéu nay cho
thdy cdc cong trinh thong gié ty nhién
moi truong khong khi trong nha bi anh
hudng ro6 rét béi moi trudng khong khi
bén ngoai.
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A Hinh 2. Két qud nong do bui TSP muia dong va mua hé

Nong bo bui PM,  cta toa nha ct (X, V) c6 gid tri tu
7,0-27,0 ug/m® (trung binh 19,3ug/m’) va toa nha hién
dai (E, V) c6 gia tri tii 4,0-17,0 ug/m’ (trung binh 10,4pg/
m?®) doi v6i mua dong, v6i mua he tuong tng tii 77,0-
108,0 pg/m’ (trung binh 96,4pg/m’) va ti 48,0-89,0 pg/
m? (trung binh 56,8pg/m?). Nhu vy mua hé 6 nhiém bui
PM, ; cao hon mua dong khoang 5 lén, nguyén nhan c6
thé do cac hoat dong bén ngoai nha (nhu giao thong,..)
va cac thiét bi bén trong (nhu diéu hoa, thong gio) hoat

dong gay nén.
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A Hinh 3. Két qud nong do bui PM, . mua dong va muia hé

So sanh v6i QCVN 05:2013/BTNMT cho thay, TSP
trung binh 1 gi® bén ngoai nha vé mtia dong thip hon
gid tri quy dinh 300 pg/m’, nhung vé mua he déu vuot
khodng tli 1,15 dén 2,0 1an. Déi v6i PM, , trong QCVN
05:2013/BTNMT chi quy dinh gia tri giéi han trung
binh 24 gio (1a 50 pug/m’) nhung véi cac gia tri khao
sat vao ban ngay, day la thai diém cé ndng do 16n nhét
trong ngay, cho thdy vé mua he dao dong ti khoang
91-241 pg/m’ (trung binh 173,7 ug/m?), mua dong dao
dong tii 7-36 pg/m’ (trung binh 18,3 pg/m?). Diéu nay
cho thdy néng do bui PM,, ngoai nha ciing dang &
ngudng cao trong mua he.

Mot s6 qudc gia cd vi tri dia ly, tdp quan tuong
ty trong khu vuc ciing da c6 quy dinh déi véi bui
PM, bén trong céng trinh nhu Pai Loan (35 pg/m’?),
Singapore (37,5ug/m?). Viét nam cin sém ban hanh
tiéu chuén chat lugng khong khi trong nha dé€ cé su
thong nhat trong toan bo lanh tho.

3.2. Ndm méc va vi khudn

Bao tli ndm moc va vi khudn c6 mat & tat ca khong
gian trong nha, vat liéu xay dung va do6 noéi thét la
ngudn dinh dudng dbi dao nén khong thé loai bé hoan
toan ching ra khoi khong khi bén trong nha ké ca khi
dong ctia hoac kiém soat dugc nhiét d6 va d6 dm.

Ngay khi toa nha dua vao st dung, mot khéi lugng
bui bao gom cac vi sinh vat sé lang dong bén trong
cua 6ng dan thong gio, diéu hoa. Su sinh san cua vi
sinh vét giai phong cic san phdm trao d6i chét khac
nhau nhu mui hoi, chat doc va chat di ting, ching c6
thé lan truyén toan bd toa nha theo gié va lam ting
6 nhiém vi sinh vét trong khong khi trong nha, anh

huéng nghiém trong dén chat lugng khong khi va
stc khoe con nguai [23-25]. Trong pham vi nhiét
d6 22°C-32°C va do 4m tuong do6i 40%-90% vi sinh
vat phét trién va tang toc rat nhanh [26]. Nong do
ndm ting theo cip s6 nhan trong khoang d6 dm tu
59%-70% [27]. Pham vi trén chua xem xét dén céc
anh hudéng ctia d6 4m va sy phat trién ctia vi sinh vat
trong hé thong sudi, thong gié va diéu hoa khong
khi, méc du déy la nhiing tdc dong phd bién co thé
xay ra, dac biét la v6i hé thong diéu hoa khong khi
mot chiéu lanh chi hoat dong vé mua he.

Vé t6ng lugng vi khudn va t6ng lugng nim méc
& trong nha (Bang 3) cho thdy, tong vi khuén trung
binh nha ¢ nam trong khoang tit 547 - 697 CFU/
m? tda nha mdi ndm trong khodng tu 261 - 526
CFU/m’va déu nhé hon khi so sanh véi tiéu chuin
cua Singapore-SS 554:2016 (1000 cfu/m?). D6i véi
ndm moc trong tiéu chuén SS 554:2016 khong quy
dinh, nhung cdc toa nha khao sat déu cho gia tri nhd
hon 350 CFU/m’.

Tai Viét Nam, theo thong ké mdi chi c6 3 tiéu
chudn, quy chudn lién quan dén chat lugng khong
khi trong nha: TCVN 5687:2010 dua ra boi so trao
do6i khong khi va lugng khong khi sach cin thiét
cho hé thong thong gi6 va diéu hoa khong khi;
QCXDVN 05:2008/BXD quy dinh thong gié chung;
va TCVN 4601:2012 cho toa nha vdn phong va cong
sd, chi dua ra cac khuyén cdo chung chung. Nhu
vay cho dén nay Viét Nam van chua ¢ tiéu chuin
quy dinh vé néng do ngudng gisi han cho phép cic
chét 6 nhiém khong khi va vi sinh vat trong nha néi
chung va nha van phong néi riéng.

'HIM“W"II
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Bang 3. Tong lugng vi khuin va nAm maoc trong nha

Trung binh Trung binh Téng | SS 554:2016
TT | Tén congtrinh | Ky hiéu | Tdéngvikhuin, nim mdc, Tdng vi khuén,
CFU/m’ CFU/m’ CFU/m’
. X2 547 275
! Nha X X3 559 334
. V2 589 334
2 Nha v V3 697 298
s G2 349 239
3 Nha G G3 526 239 1.000
. E2 344 239
4 Nha £ E3 261 64
\ 72 - -
> Nha 2 73 375 297

3.3. Két cdu xdy dung va hé thong diéu hoa, thong
gio trong cong trinh

Dé danh gid thém sy anh hudng cta két cdu xay
dung va t6 chiic thong gié d6i véi chit lugng khong
khi trong cac toa nha vdn phong ci, trong qua trinh
quan trac c6 ldy mau SO, d6i vé6i toa nha X. Tai cic vi
tri quan trac déu thdy sy c6 mat ctia SO, cu thé: vi tri
X1, X2, X3 tuong ting c6 noéng do SO, trung binh la 31
pg/m?, 25 pg/m’ va 41 pug/m’. Biéu nay cho thay do kin
khit ctia két cdu x4y dung va thong gié tu nhién c¢6 anh
hudng dang ké téi chat lugng khong khi trong nha.

D6i véi cac vi tri G2 va G3 trong van phong, nong
do bui PM, | cao hon bui TSP. Nguyén nhan chinh do
toa nha st dung hé thong cap gi6 trung tdm nhung
khong c6 ludi loc bui so cdp, luu lugng thai gio cta toa
nha cht yéu qua hé thong hut gi6 ctia khu vé sinh c6
luu lugng hat bang 20% so v6i hé thong cdp gid tuoi,
két cdu x4y dung bang kinh. Toa nha E ¢é nong do
PMZ)5 thap nhdt trong ndm toa nha khdo sdt, do toa
nha sti dung hé thong diéu hoa trung tam tai tling tdng
c6 trang bi trang bi hé thong phin loc bui hiéu sudt cao.
Nhu viy hé thong théng gi6é anh hudng 16n t6i nong
do PM, , trong van phong va viéc trang bi tdm loc bui
sé giam dang ké 6 nhiém khong khi tit bén ngoai vao.

4. KET LUAN

Két qua quan trac cho thdy nong d¢ bui PM, , bén
trong nha mua he trung binh la 80,9 pug/m’va mua
doéng trung binh 1a 29,3 pg/m?, d6i véi mua he cta toa
nha ci nébng do trung binh la 96,4 pug/m’va toa nha

TAI LIEU THAM KHAO

1. Betty Pfefferbaum, M.D., ].D., and Carol S. North, M.D.,
M.PE., 2020, Mental health and the Covid-19 pandemic.
The New England Journal of Medicine. 383(6): p. 510-512.

2. Kilepeis, N.E., et al., 2001, The National Human Activity

Pattern Survey (NHAPS): a resource for assessing exposure
to environmental pollutants. Journal of Exposure Science

4.

mdi trung binh la 56,8 pg/m’. Thoi diém
quan trac vao gi¢ lam viéc chinh cta vin
phong, khi cac hoat dong ctia con ngudi va
cac hé thong ky thuat trong toéa nha hoat
dong cao nhit, cac gid tri nay cé thé phan
anh dugc nong do bui PM, , trong mot ngay
dém doéi véi van phong lam viéc.

Déi vé6i vi khudn va ndm moc, két qua
cho thay do6i véi toa nha théng gié tu nhién
tong lugng vi khuin va ndm méc cao hon
so v6i toa nha st dung thong gi6 cudng bic.
Két qua nay tuy chua phan anh dugc toan
bd tinh trang vi sinh vat ling dong va san
sinh trong mot ngay dém, nhung ciing danh
gia dugc anh hudng ctia chat lugng két cau
xay dung, su &m mdc cta d6 dac bén trong
cua cac toa nha xay dung lau nam téi su
hinh thanh va phat trién caa vi sinh vét va
ndm mdocm

LOI CAM ON: Tdc gid xin cdm on sy hé
trg tii Bo Xay dung cho dé tai ma so MT 08-
17 “Khdo sdt, danh gid hién trang chdt lugng
moi trudng khong khi trong cong trinh vin
phong, dé xudt cdc gidi phdp cdi thién chdt
lugng méi truong, gidm thiéu tdc dong ciia
6 nhiém khong khi”. Cdc tdc gid tran trong
cdm on sy giup dd cia cdc dong nghiép tai
H¢i Moéi trudng Xay dung Viét Nam trong
qud trinh thuc hién nghién ciiu.

& Environmental Epidemiology. 11(3): p. 231-252.

Burge, S., et al., 1987, Sick building syndrome: a study of
4373 office workers. The Annals of Occupational Hygiene.

31(4A): p. 493-504.

Beckerman, B.S., et al., 2012, The association between
chronic exposure to traffic-related air pollution and



KET QUA NGHIEN CUU TRONG LINH VUC KHOA HOC MOI TRUONG §i%

ischemic heart disease. Journal of Toxicology and
Environmental Health, Part A. 75(7): p. 402-411.

. AirVisual, 1., 2018, 2018 World Air Quality Report
Region & City PM2. 5 Ranking.

. Hoang, A.L. and T.L. Lé, 2019, Ddnh gid miic do 6
nhiém khong khi trong nha va ngoai trdi tai mot sé
toa nha hén hop trén dia ban thanh phd Ha Noi.

. Pham Thi Hdi Ha, N.T.T, 2020, Chdt lugng khong
khi trong nha va cdc khuyén nghi trong cong tdc thiét
ké va van hanh cong trinh xdy dung. Tap chi kién
triic. 02: p. 34-35.

Tuyen, L.H., et al, 2014, Methylated and
unsubstituted polycyclic aromatic hydrocarbons in
street dust from Vietnam and India: occurrence,
distribution and in vitro toxicity evaluation.
Environmental pollution. 194: p. 272-280.

Thuy, L.B., 2018, Levels of selected indoor air
pollutants in three Ha Noi offices. Vietnam Journal of
Science and Technology. 56(2C): p. 148-156.

10. Huy, D.H., B.H.M. Thu, and T.T. Hién, 2016, Phdn bo ham

11.

12.

13.

14.

15.

lugng ctia cdc hop chdt carbonyl giita khong khi trong nha va
ngodi trdi tai khu dan cu 6 Qudn 5, Thanh phé H6 Chi Minh.
Tap chi Phdt trién Khoa hoc va Cong nghé. 19(2T): p. 94-106.
Gralton, ], et al., 2011, The role of particle size in aerosolised
pathogen transmission: a review. Journal of Infection. 62(1): p.
1-13.

Adan, O.C.G. and R.A. Samson, 2011, Fundamentals of mold
growth in indoor environments and strategies for healthy living,
Wageningen Academic Publishers.

Wu, Y., etal., 2016, Bioaerosol deposition on an air-conditioning
cooling coil. Atmospheric Environment. 144: p. 257-265.

Li, A., et al., 2010, The effect of air-conditioning parameters
and deposition dust on microbial growth in supply air ducts.
Energy Buildings. 42(4): p. 449-454.

Law, A.K., C.K. Chau, and G.Y. Chan, 2001, Characteristics
of bioaerosol profile in office buildings in Hong Kong. Building
and Environment. 36(4): p. 527-541.

AN INITIAL ASSESSMENT OF THE CONCENTRATION
OF PARTICULATE MATTER, BACTERIA, AND FUNGI

IN SEVERAL OFFICES IN HANOI

Nguyen Thanh Trung"?, Tran Thi Hong', Le Huu Tuyen?

'Faculty of Environmental Sciences, University of Science, Vietnam National University, Hanoi
*Faculty of Environmental Engineering, Hanoi University of Civil Engineering

? Centre for Environmental Technology and Sustainable Development (CETASD),

University ofScience, Vietnam National University, Hanoi

‘Faculty of Building Materials, Hanoi University of Civil Engineering

ABSTRACT

Fine particulate matter (PM, ,), bacteria, fungi, and other hazardous substances can be entered through
natural and mechanical ventilation systems; however, they also can arise by human activities, electronic
equipments, furnitures, or air conditioning system. These pollutants can jeopardize human health,
especially for vulnerable groups such as people with chronic diseases. Monitoring the concentration of
PM, , of five office buildings in Hanoi during working time showed that this value in summer (80.9 pg/
m®) was higher than that in winter (29.3 pg/m?). Besides, the number of bacteria and fungi in the old office
building were higher than the new office building. Although the time and frequency of monitoring might
not reflect fully the working time in the office and other seasons of the year, the concentration of PM, ,
bacteria and fungi were shown in this study to represent the indoor air quality in the current offices.

Keywords: PM, , bacteria, fungi, indoor air, office.
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» Moéi truong

DANH GIA TAI NGUYEN DAT NONG NGHIEP VUNG VEN
BIEN TINH QUANG TRI VA DE XUAT SU DUNG BEN VUNG

TOM TAT

Nguyén Qudc Viét, Pham Anh Hung'|®

Sén xudt ndng nghiép dong vai tro 16n giup dam bao an ninh luong thuc ctia viing ven bién
tinh Quang Tri v6i dat nong nghiép chiém 82,83% dién tich tu nhién, gom cé 6 nhom dat
chinh déc trung cho viing ven bién. Tai nguyén dit khu vuc ven bién ctia viing chu yéu la thanh
phan co gidi nhe, nghéo dinh dudng, git nudc kém nén khoé canh tac trong diéu kién kho han. Bién
d6i khi hau (BDKH) da giy nhiing anh hudng dén tai nguyén dt nong nghiép nhu gia ting tdn
sudt bao, lut, xudt hién han nghiém trong vao thang 3,4 va thang 7,8 hang nam. Trén co s& két qua
danh gia mtic d¢ thich nghi dat dai da dé xuit su dung dét, chuyén dé6i co cdu cy trong cho vung.
Bén canh d6 dé xuat mot s6 giai phap ky thuat nhu thiét ké, bo tri thai vy, co cdu cay trong hop ly,
bon phan cin d6i, ap dung ky thuit che tt dé giam bdc hoi, chéng x6i mon dit.

Tw khoa: Tai nguyén ddt nong nghiép, viing ven bién, Bién ddi khi hdu, Qudng Tri.

1. DAT VAN PE

Vung ven bién tinh Quang Tri ¢6 téng dién tich tu nhién
la 235.810,82 ha, dién tich dit ndng nghiép chiém 82,83%
dién tich tu nhién, trong d6 chiém ty trong l6n la déat san
xudt nong nghiép chiém 30,79% va dat 1am nghiép 50,79%
[1], di€u nay cho thay san xudt néng, lam nghiép dong vai
tro quan trong dam bao an ninh luong thuc cua ving. Bién
dé6i khi hau (BDKH) da lam gia tang cac loai hinh thién tai,
ddc biét cac huyén ven bién cua tinh, do day 1a khu vuc dé bi
ton thuong, thudng xuyén bi han hén, bao la va xam nhép
mdn [2]. Bén canh d6, trong nhiing ndm gin day, cac tién bo
vé ky thuat canh tac, giong cay trong, dac biét 1a cac giong
chiu han, giéng ngin ngay da dugc nghién ctiu va trién khai
stt dung cho nhiéu vung chiu cac diéu kién thoi tiét bat loi
& nudc ta [2]. Tt nhiing thuc té trén, nghién ctiu nay dugc
thuc hién véi muc tiéu danh gia dugc kha nang thich nghi
dat dai c6 xét dén mot s6 anh hudng ctia BDKH dén hoat
dong san xudt nong nghiép ctia vung. Trén co sd do, dé xuat
mot s6 giai phap gop phan giam thiéu tac dong va thich ting
véi diéu kién BDKH, tang nang sudt, gia tri cdy trong huéng
dén 6n dinh sinh ké cho cdng dong dia phuong.

2. POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. Doi tugng nghién ciiu

Tai nguyén dat va hoat dong san xudt nong nghiép
vung ven bién tinh Quang Tri, bao gom céc don vi hanh
chinh: Huyén Hai Lang, TX. Quang Tri, Huyén Triéu
Phong, TP. bong Ha, Huyén Cam Lo, Huyén Gio Linh
va Huyén Vinh Linh.

2.2. Phuong phdp nghién ciiu

- Phuong phép thu thap s6 liéu: Thu thap
cac s6 liéu vé hién trang st dung dat, ban d6
hién trang st dung dit ndm 2019 cac huyén
vung nghién ctiu.

- Phuong phép danh gia thich nghi dat
dai: St dung phuong phap danh gia dat cua
FAO/UNESCO va Chuong trinh danh gia
dat ty dong ALES 4.65 [3] dé danh gia kha
nang thich nghi dat dai. Trong do, cac loai
hinh stt dung dat dugc lua chon gom cé: (1)
Chuyén trong lta nudce 2 vu laa trd 1én); (2)
Laa - mau; (3) Chuyén mau va Cay cong
nghiép ngan ngay (CNNN); (4) Cay lau
ndm; (5) Nuoi trong thily san mén, 1g; (6)
Nong lam két hop; (7) Rling ngap man; (8)
Riing tram, phi lao, bach dan ven bién; (9)
Riing san xuét, phong ho khu vuc d6i nui.
Cac yéu t6 chinh st dung dé€ xay dung bang
yéu cau st dung dat cho vung bao gom: (1)
Nhoém dat (G); (2) Cap dia hinh tuong doi
(E); (3) Thanh phan co gigi (C); (4) Do day
tang dat (D); (5) Kho han (H); (6) Tudi tiéu
(I). Kha néng thich nghi cta loai hinh st
dung dat dugc phan theo cac muc: (1) Rat
thich nghi (S1); (2) Thich nghi trung binh
(S2); (3) Thich nghi kém (S3) va (4) Khong
thich nghi (N).

'Khoa Méi trudng, Truong Dai hoc Khoa hoc Ty nhién, Dai hoc Qudc gia Ha Nji
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KET QUA NGHIEN CUU TRONG LINH VUC KHOA HOC MOI TRUONG ‘=

Bang 1. Cac nhom dit viing nghién ctiu [1]

3. KET QUA NGHIEN

cuu STT Tén dt Ky hiéu Diéntich
3.1. Ddc diém tai TP, N < ha »
nguyén dit va thic trang sit 1 N»hon? daE cat (fi at catven s?ng.’pd A C 31.236,97 13,25
dun con cat trang va vang, dat cat bién)
ng 2 [Nhém ddt man M 1.322,73 0,56
3.11. Pac diém  tai 3 [Nhém dét phén S 429,31 0,18
nguyén ddt 4 [Nhom ddt phu sa p 39.484,58 16,74
_ Keét qud dicu tra cdp nhat 5 |Nhom dét ldy va than bun ] &T 453,79 0,19
b6 sung tai nguyén dit cho 6 |Nhém ddt xdm va bac mau X &B 1.065,18 0,45
thdy, tai nguyén dat ving 7 |Nhom dét do vang F 145.884,30 61,87
nghién ctiu ¢6 10 nhom dat 8 [Nhém dét mtn trén o cao H 260,06 0,11
[4], trong d6 c6 6 nhom dat 9 [Nhom dit déc tu D 2.057,94 0,87
chinh dic trung cho ving 10 |Nhom dét x6i mon tro sdi da E 7.774,78 3,30
dat ven bién 1a: Nhém dat cat Cong 229.970,14 97,52
gom dit cdt ven song, it cén Song sudi, dat khac 5.840,68 2,48
cat trang va vang va dat cat Dién tich ty nhién 235.810,82 100,00

bién; nhém dit man; nhém
dat phén; nhém dat phu sa; nhom dat xam bac mau;
nhém dat lay va than bun. Cac nhém dit nay dugc bo
tri canh tac cac cay luong thuc, thuc phdm hang nam,
tuy nhién c6 nhiéu han ché nhu thanh phan co gidi nhe,
kha nang giti nudc, dinh dudng kém nhu nhom dat cat
ven song, dat con cat va dét cat bién; ngheo dinh dudng,
d0 chua cao nhu dat xdm bac mau; do chua cao, chiu anh
hudng ctia ché d6 thiy triéu doi véi nhém dat man, phen.

Ngoai ra, viing nghién ctiu con cé cac nhém dat khu
vuc d6i nui nhu: Nhom dat do vang; nhom dat mun trén
nui cao; nhom dat doc ty; nhém dat x6i mon tro soi da.
Céac nhom dét phan b ¢ khu vic nay han ché do dia hinh
d6i nui c6 dd doc khd 16n, canh tac khé khan, mot s6 khu
vuc thudc nhom dat dé vang dat c6 thanh phan co gisi
ndng, hay tang canh tdc mong & nhom dat x6i mon tro
soi da.

3.1.2. Thuc trang sii dung
Két qua tdng hop thuc trang st dung

19,6% va 50,79% dién tich toan vung. Déy la cac loai hinh
sti dung dat cho hiéu qua kinh té khd cao, kha nang thich
ting véi diéu kién kho han cao néu bé tri cac ciy trong pht
hop, c6 cac giai phap ky thuat, cong trinh phu hop.

3.2. Ddnh gid dnh hudng cia bién doi khi hau dén tai
nguyén dit néng nghiép

Trong nhiing thap ky qua, tai nguyén dat va hoat dong
san xudt ndong nghiép ctia viing nghién ctiu da lién tuc bi
anh hudng do tdc dong ciia BDKH gay ndy sinh nhiéu hién
tugng thoi tiét cuic doan, cac biéu hién chinh bao gom:

- Gia tdng tdn sudt cdc dgt bao, mua Ii, ngdp lut: Hang
nam tinh chiu 2-3 con bao va ap thap nhiét déi véi cuong
do bao tl cap 6, giat tii cap 11-12 trd 1én, tan sudt ngap
lut gia ting, mdt s6 vung dat thuong xuyén bi ngap tap
trung & huyén Triéu Phong; Hai Lang; TP. Pong Ha va
TX. Quang Tri [5].

Bang 2. Thuc trang st dung dit viing nghién ctiu nam 2019 [1]

dit (bang 2) cho thiy dién tich dit nong grr | Phéanloai dit theo mucdich | Ky Dién tich
nghiép chiém ty trong lén véi 82,83% st dung hiéu (ha) (%)
dién tich ty nhién. DAt phi nong nghiép I | Téng dién tich ty nhién 235.810,82 | 100,00
chiém 13,86% va dit chua si dung 1 Nhom dit non hié NNP 195.327,91 82,83
chiém 3,31%. O CE IO TENER Sl ’
S8 liéu hién trang st dung dét nong 1.1 bat san xudt ndong nghiép SXN 72.610,90 | 30,79
nghiép tai Bang 2 cho thdy, dién tich dat 1.1.1 | Pit tréng cay hang nam CHN 46.218,81 19,60
trong lta nudc trong ving con chiém ty - Dit trong lua LUA 27.134,03 | 11,51
trong 16n véi 11,51%, day la loai hinh st - Pit trong cay hang nam khéac | HNK | 19.084,79 | 8,09
dung datbi tic dong nhi€unhitdohanhan 1 ) 5™ byt (rong cay lau nam CLN | 2639210 | 11,19
doyéu cau sif dung nhiéu nudc. Hoat dong 12 | Détlam nghiép LNP | 119.776,73 | 50,79
nudi trong thiy san chiém 1,19% thiy san
ngot va min 1o 13 loai hinh cho hiéu qua 1.3 bAit nuoi trong thuy san NTS 2.796,77 1,19
kinh t€ cao hién nay, tuy nhién dang chiu 1.4 | bitlam mudi LMU 10,94 0,00
anh hudng rat 16n béi cac yéu to6 thoi tiét. 1.5 | D4t nong nghiép khac NKH 132,57 0,06
Bén canh d6, dit trong cdy launamva it [ ['Nhom dat phinong nghiép | PNN | 32.683.43 | 13,86
lam nghicp phan b6 chut yéu & khu wuic go Nhom dét chua st dung CSD 7.799,49 3,31

doi, chiém dién tich 16n véi ty 1¢ 1an lugt 1a
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¢ Mai truong

- Gia tdang nhiét d¢ trung binh nam, ting s6 dgt han hdn moi
nam: Trong 5 ndm gan day (2014-2018) vung nghién ctiu luén déi
mat véi tinh trang han han gay gat trong vu Pong xuén. Chi s6 dm
(MI) trén dia ban viing nghién ctiu da xuat hién han & mtc nhe,
tai tram Pong Ha xudt hién han nghiém trong vao thoi diém tu
thang 2 dén thang 8, trong d6 han ning nhit la vao thoi diém vu
Dbong Xuan va He Thu. Cac khu vic ¢6 nguy co anh hudng bdi han
nghiém trong bao gom huyén Gio Linh, Triéu Phong, Cam Lo va
thanh phé Pong Ha [4]. Nhu vy, su gia tang cac yéu t6 thoi tiét
cuc doan, dac biét la giai doan dau vu Hé Thu thudng xuét hién
kho han, két hgp su anh hudng ctia gié Tay Nam kho néng anh
hudng rat I6n dén gieo ciy lua, khu vuc ven bién tinh Quang Tri.

3.3. Két qua ddnh gid khd ndng thich nghi ddt dai cia
viung trong diéu kién BDKH

Cén cti vao thuc trang st dung dat, két qua danh gia anh hudng
ctia BDKH, dinh huéng phat trién nong nghiép ctia viing, lua chon
dugc 9 loai hinh st dung dat cho viing nghién ctu (Bang 3). Su
dung phian mém ALES d€ danh gid mtic d¢ thich hgp dat dai caa
céc loai hinh sti dung dat véi tdng dién tich 229.970,14 ha (bao gom
dat nong nghiép va dét chua st dung) va tong hgp mtic d6 thich
hop dat dai dugc thé hién & Bang 3.

Két qua danh gia véi tong dién tich 229.970,14 ha cho 9 loai
hinh st dung dat dugc lua chon (Bang 3) nhu sau:

- Ddt chuyén trong liia nudc: Thich hgp S1 ¢6 dién tich 1.049,78
ha, S2 c6 dién tich 20.501,31 ha, S3 c6 dién tich 20.076,89 ha, khong
thich hgp c6 dién tich 188.342,16 ha.

- Bt lia mau: Thich hgp S1 ¢6 dién tich 14.757,80 ha, S2 ¢6
dién tich 23.316,88 ha, S3 c6 dién tich 9.566,98 ha, khong thich hgp
c6 dién tich 182.328,48 ha.

- Dt chuyén mau va CNNN: Thich hgp S1 ¢6 dién tich 4.508,73
ha, S2 c6 dién tich 29.103,52 ha, S3 c6 dién tich 32.152,34 ha, khong
thich hgp c6 dién tich 164.205,54 ha.

- Ddt trong cdy dn qud va cdy CN ldu ndam: Thich hgp S1
16.587,87 ha, S2 ¢6 dién tich 8.872,35 ha, S3 ¢6 dién tich 35.855,73
ha, khong thich hgp c6 dién tich 168.654,20 ha.

- Ddt Néng lam két hgp: Thich hop S1 c6
dién tich 3.006,85 ha, S2 c6 dién tich 7.156,20
ha, S3 ¢6 dién tich 2.102,95 ha, khong thich hgp
c6 dién tich 217.704,13 ha.

- Ddt thiiy san mdn lg: Thich hgp S1 ¢6 dién
tich 362,70 ha, S2 ¢6 dién tich 429,31 ha, S3 ¢6
dién tich 155,03 ha, khong thich hgp c¢6 dién
tich 228.297,86 ha.

- Dt riing ngdp man: Thich hop S1 khong
¢0, S2 ¢6 dién tich 33.406,53 ha, S3 c6 dién tich
120.607,94 ha, khong thich hgp c6 dién tich
75.955,66 ha.

- Ddt riing ven bién (tram, bach dan, philao):
Tép trung loai dat con cat tring va vang ven
bién, & day xdy ra hién tugng cat bay, cat nhay
do d6 can trong riing chan gio, gitt dat. Thich
hop S1 c6 dién tich 23.000,64 ha, S2 c6 dién tich
1.698,08 ha, S3 khong co, khong thich hop c6
dién tich 205.195,12 ha.

- Dat riing phong ho va sdn xudt: Tap trung
loai dat thudc nhém dat doé vang cé do doc 16n
>25° dat mun nui cao, dit x6i mon tro soi da.
Thich hgp S1khéng c6, S2 c6 dién tich 33.406,53
ha, S3 c6 dién tich 120.607,94 ha, khong thich
hagp c6 dién tich 75.955,66 ha.

3.4. Dé xudt mot so gidi phdp sii dung
hop ly tai nguyén ddit

3.4.1. Bé xudt dinh hudéng chuyén doi co

cdu cdy trong phii hgp véi diéu kién BDKH
Can ct két qua danh gia kha nang thich nghi
dat dai tai Bang 3, cac anh hudng ctia BDKH
dén vung nghién ctiu va dinh huéng trong dé
an chuyén déi ti co cdu nganh nong nghiép
ctia tinh [6] d€ tién hanh dé xuét chuyén ddi co

Bang 3. Két qua danh gia muc d9 thich hgp dat dai viing nghién ciu

Loai hinh sit dung dt Kha nang thich hgp (ha) T(?ng dién
s1 s2 $3 N tich (ha)
Chuyén tréng lta nude 1.049,78 20.501,31 20.076,89 188.342,16 229.970,14
Lia mau 14.757,80 23.316,88 9.566,98 182.328,48 229.970,14
Chuyén mau va cdy CNNN 4.508,73 29.103,52 32.152,34 164.205,54 229.970,14
Céy an qua va cdy CN lau nam 16.587,87 8.872,35 35.855,73 168.654,20 229.970,14
Nong lam két hop 3.006,85 7.156,20 2.102,95 217.704,13 229.970,14
Thuy san man, lg 362,70 429,31 155,03 228.297,86 229.244,90
Riing ngap mdn 0 33.406,53 120.607,94 75.955,66 229.970,14
Riing ven bién (tram, bach dan, phi lao) 23.000,64 1.698,08 0 205.195,12 229.893,84
bat lam nghiép khac 0 33.406,53 120.607,94 75.955,66 229.970,14

A Ghi chui: Rdt thich nghi (S1); Thich nghi trung binh (S2); Thich nghi kém (S3); Khong thich nghi (N)
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cdu st dung dat. Két qua téng hgp

Bang 4. Dé xudt sii dung dat nong nghiép cho viing nghién ciu

dé xuit chuyén déi co ciu st dung
dat nam 2020, dinh huéng dén nam
2025 ctia vung nghién cttu dugc thé
hién 6 Bang 4 va Hinh 1.

Trén Bang 4 cho théy, két qua

dé xuét chuyén déi co cdu cay trong
doi véi cac loai hinh st dung dat lua

chon nhu sau:

- bat chuyén trong lta nudc

(2 vu lta/nam trg lén), hién trang

25.574,00 ha, dé xudt giam con
22.851,09 ha, dién tich giam

2.722,91 ha tap trung & vung dat c6

ché do tudi khong cht dong, chiu

Loai hinh st dung dit DExudt sit dyng dat (ha) Ti.l{lg (+)
Hién trang | Déxuit Giam (-)
Chuyén trong lua nude 25.574,00 22.851,09| -2.72291
Lua mau 1.560,03 3.608,06| 2.048,03
Chuyén mau va cay CNNN 19.084,79 20.641,26|  1.556,47
Ciy dn qua va cay CN lau ndm 26.392,10 24.194,89| -2.197,21
Nong lam két hgp - 3.861,47 -
Thuy san mén, lg - 1.592,01 -
Riing ngap mdn 1.389,33
Riing ven bién (tram, bach dan, philao)| 119.776,73 23.076,94| 1.520,15
bit 1am nghiép khac 96.830,61

anh huodng ctia kho han. Déi véi
dat chuyén laa nay can d4u tu mot
s6 mo hinh theo hudéng san xudt lua chét lugng cao
nhu tréng laa hitu cg, md hinh san xuét theo canh
dong mau 16n theo hudng chit lugng cao, hiéu qua
va bén viing.

- bt trong lta - mau, hién trang 1.560,03 ha, dé
xuat tang 1én a 3.608,06 ha, dién tich ting 2.048,03 ha
do chuyén tit dat chuyén ltia khong dam bao tudi tiéu.

- Dit chuyén trong mau va ciy cong nghiép ngin
ngay (CNNN) hién trang c6 19.084,79 ha, dé xuat
tang 1én 20.641,26 ha, dién tich tang 1.556,47 ha do
chuyén d6i mot s6 dat chuyén lua, lta mau khong
dam bao nguon nudc tudi.

- battrong cdy an qua va cay cong nghiép lau nam,
hién trang 26.392,10 ha, dé xuat giam con 24.194,89
ha. Dién tich giam 2.197,21 ha lién quan dén dién tich
dat trong cay cong nghiép (tiéu va cao su tai huyén
Gio Linh va Vinh Linh) chiu anh huéng ctia gié bao
va diéu kién dia hinh d6c kho canh tac.

- bat nong lam két hop, dé xuét dy kién 3.861,47
ha, trén mét s6 dién tich dét trong ciy lau ndm chuyén
déi sang va phat trién cac mo6 hinh kinh t€ trang trai
gia dinh.

- Dat nuoi trong thay san mén 1g dé xudt 1.592,01
ha bao gom khoang 800 ha dat nudi trong thuy san
mdn lg tai cac huyén Vinh Linh, Gio Linh, Triéu
Phong va dién tich nudi tom trén cat & cac huyén ven
bién ctia tinh.

3.4.2. Dé xudt cdc gidi phdp ky thudt cdi tao

bdo vé moi trudng ddt
Nhim muc dich nang cao hiéu qua khai thac, st
dung tai nguyén dat cho ving nay, viéc nghién ctu
tién quyét 1a khac phuc tinh trang dat nghéo dinh
dudng bang cach cai tao dét, bon phan hop ly. Pong
thdi, cin co gidi phap cong trinh d€ khac phuc han
ché thiéu 4m nhu san Gi mat bing nham tao mach
nudc ngdm ndéng hodc bing gidi phap sinh hoc, trong
cay lam nghiép dé cai thién ham lugng mun, ting 4m

OB 450 E T 500, T S50 T, TOTO0E, TOT S0 TOT 00, TOT 50, TOT SO0 T

7150

BAN PO DE XUAT SUDUNG DAT NONG NGHIEP
VUNG VEN BIEN TINH QUANG TRI
THU TU TY LE 1/50.000

o
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QUANG BINH

700N

BIEN DONG

6 550N

6 500N

HUONG HOA

6 450N

T6-400°N

DA KRONG

CHU DAN

D& xudit sir dung dit

T6-350N

CHU DAN KHAC
Dit chuyén tréng lia nude % UBND Tinh,TP, TX, Huyén
n Dit trong lia va mau — Ranh gidi tinh
5 Dit chuyén mau vi cay CN ngén ngay |— Ranh giéi huyén
g Ranh giéi xa
—Québc 16
—Tinh 1§
—Huyén 16
—Duong sit

Séng ho

Pt phi ndng nghiép 0 5 10 20

Pit cdy dn qua va cdy CN lu nam
Nong lam két hop

R Thily sin mén, lg

3 Dit tréng rimg ngdp man

o Pit trdng tram, bach dan,...ven bién Kilometers
I Dit 1dm nghiép khac

16°550'N 17°00N 750N 17°100N
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16°300°N 16°350°N

16°250N

8-400°E 108450 106°300°E
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A Hinh 1. Két quad xdy dung ban do dé xudt st dung
ddt nong nghiép cho vimg ven bién tinh Qudng Tri

do dat, budc tiép theo co thé trong cay nong nghiép nhu
khoai lang, dau d6. Bén canh do, can ap dung mot s6 biép
phap ky thuat:

- B6 tri thoi vy, co cdu cay trong hop ly, thuc hién
luén canh cay trong: Trén chan dat chuyén 2 vu lda tang
thém vu dong véi co cdu: Vu Xuén (lta) - Vu mua (lda)
- Vu dong (khoai lang, ngo, rau xanh); Trén chan dat
chuyén mau bé tri co cdu: Vu Xuén (lac) - Vu mua (ddu
xanh, ngd) - Vu dong (ngo, lac, khoai lang, rau xanh).
Hai hé thong cay trong néng nghiép trén cho hiéu qua
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kinh t€ cao hon 15-20% so véi phuong thiic ctia
nong dan dang lam [4]. Ngoai ra, viéc chuyén dich
co cdu gidng (dung cac cay trong chiu han, cy ngan
ngay d€ tranh han), co cdu mua vy, d6i véi cay lta
chuyén sang vu Xuin muon la chinh, lich gieo ciy
lta Bong Xuédn dugc diéu chinh sém, lich gieo trong
phai hoan thanh trong thang 1 d€ thu hoach vao cuéi
thang 3, dau thang 4 nhdm han ché t6i da sy thiét
hai do anh hudng ctia thiéu nudc thoi ky kho han.
Ap dung cac bién phdp tusi nudc kho téi 4m xen ké
dé dam bao du nhu cau nudc cho ciy lua phat trién,
giup tiét kiém dugc 30 - 40% lugng nudc tusi.

- Ap dung k¥ thuat che ti giam béc hoi va x6i
mon rta troi dinh dudng doi véi dat ¢ thanh phan
co giGi nhe, dat bi rlia troi thodi hoa tinh chét ly
héa hoc.

- Tang cudng tai tuan hoan, st dung hiéu qua tan
du sinh khdi cay ho dau lam phan hiiu co, cai thién
do phi, ciu trac dat.

TAI LIEU THAM KHAO

S6 TN&MT tinh Qudng Tri (2019), Bdo cdo ddnh gid thuc
hién ndm 2019 va ké hoach st dung ddt nam 2020 cua
cdc huyén, thi xd, thanh pho trén dia ban tinh Qudng Tri,
Dong Ha, Qudng Tri

S6 TN&MT tinh Qudng Tri (2017), Kich bdn bién doi khi
héu, nudc bién dang tinh Qudng Tri, Dong Ha, Qudng Tri.
Rossiter,  D.G.  ALES  Software 4.65  (2007),
tai dia chi http://www.css.cornell.edu/
faculty/dgr2/research/ales/ftp/index.html.

Chuong trinh KH&CN cdp quoc gia Khoa hoc va Céng
nghé Ung phé véi BDKH qudn ly vé tai nguyén va moi
trudng, Ma s6 BDKH16-20 (2020), Bdo cdo két qud thuic

4.KET LUAN

1. San xudt nong nghiép dong vai tro 16n dam bao an
ninh luong thuc ctia viing ven bién tinh Quang Tri véi
82,83% dién tich ty nhién la dat nong nghiép. Tai nguyén
dat cta viing chu yéu la thanh phén co gidi nhe, ngheéo dinh
dudng, giti nudc kém nén rat kho canh tic trong diéu kién
kho han. BDKH da c6 nhiing anh hudng dén hoat dong san
xudt nong nghiép cta ving, da xuat hién han nghiém trong
vao thang 3,4 va thang 7,8.

2. Trén co sG két qua danh gia thich nghi dé xuat st dung
dat cho viing nhu sau: Pat chuyén trong lia nudc 22.851,09
ha; Dat lta - mau 3.608,06 ha; Chuyén mau va cdy CNNN
20.641,26 ha; Cay dn qua va cay CN lau nam 24.194,89 ha;
Noéng lam két hgp 3.861,47 ha; Thuy san mdn, lg 1.592,01
ha; it rting ngap man, ven bién va lam nghiép khac
121.296,88 ha. Bén canh do6 cin ap dung mot s6 giai phap
ky thuat nhu thiét ké, bo tri thdi vy, co ciu ciy trong hop ly,
bén phén can doi, 4p dung ki thuat che ta dé giam bdc hoi,
chéng x6i mon déitm

hién Dé tai: “Nghién citu cdc bién phdp qudn ly cdy trong
tong hgp nham han ché dnh hudng ciia han hdan do BDKH
6 viing ven bién mién Trung”, Ha Noi.

5. Chi Cuc thiy lgi tinh Qudng Tri (2020), Bdo cdo tong két
cong tdc phong chdng thién tai va tim kiém ciiu nan va
trién khai nhiém vy nam 2017, 2018, 2019, bong Ha,
Qudng Tri.

6. S6 NN&PTNT tinh Qudng Tri (2017), Dé dn tdi cd cdu
nganh nong nghiép va phdt trién néng thon Qudng Tri
theo hudng ning cao gid tri gia ting va phdt trién bén
viing giai doan 2017-2020, dinh hudng dén 2025, Dong
Ha, Qudng Tri.

ASSESSING AGRICULTURAL LAND RESOURCES
IN COASTAL AREAS OF QUANG TRI PROVINCE
AND PROPOSING SUSTAINABLE LAND USE

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

ABSTRACT

Agricultural production plays an important role in ensuring food security of the coastal area of Quang Tri
province with 82.83% of the natural area being agricultural land with the six main types of soil groups. The
characteristics of soil resources of the region are light texture, poor nutrition and water retention lead to be
difficult for cultivating in arid conditions. Climate change has an impact on agricultural land resources such
as increasing the frequency of storms, floods, and the occurrence of severe drought in March-April and July-
August. Based on the results of the land suitability assessment, it is proposed to use land, change crop systems
for the study area. Besides, some technical solutions are proposed such as seasonal arrangement, reasonable
plant structure, balanced fertilization, application of mulching techniques to reduce evaporation and prevent

from soil erosion.

Keywords: Agricultural land resources, coastal areas, Climate change, Quang Tri.

Nguyen Quoc Viet!, Pham Anh Hung"
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PHAN LAP, TUYEN CHON VISINHVAT
CO KHA NANG PHAN GIAI CHAT HUU CO UNG DUNG
TRONG XU LY RAC THAI SINH HOAT

Lé Anh Tuén’, Bui Thi Van Huong, V6 Nhat Minh|®

TOM TAT

Cl‘mg vOi su gia tang dan s6 va phat trién kinh t¢é, tinh trang 6 nhiém méi truong do rac thai
sinh hoat (RTSH) ngay cang tré nén phd bién & nhiéu noi, dic biét la & nhiing thanh phé
16n. Xt Iy RTSH thanh phan hitu co la mot trong nhiing lya chon hang dau do thanh phan RTSH
chti yéu la cac chét hitu co dé phéan huy sinh hoc. Nghién ctiu nay da phén lap va tuyén chon dugc
3 chung vi sinh vat ky hiéu 1a MXe2, MXe5 va MTb1 c6 kha nang phan giai cellulose, tinh bt tét
nhit, thoi gian nuoi cdy t6i uu cho qua trinh sinh trudng va phat trién la 48 h. Nghién ctiu budc
dau thtt nghiém @ phan hitu co tit RTSH két hgp véi vi sinh vat (VSV) dugc tuyén chon, phan hiiu
o U tii rac thai sinh hoat c6 b6 sung VSV sau 45 ngay c6 thé st dung dugc.

Tu khéa: VSV phan gidi tinh bot, VSV phan gidi cellulose, phdn hiiu co, 1 hiéu khi, RTSH

1. PAT VAN PE

Theo Bao cdo hién trang moi trudng qudc gia
nam 2019 - Chuyén dé “Quan ly chét thai rin sinh
hoat” cia B TN&MT, lugng RTSH phat sinh ¢ khu
vuc do thi khoang 35.624 tdn/ngay [1]. RTSH phat
sinh ti cac nguon: Ho gia dinh; khu thuong mai;
cdng s6; khu cong cong; hoat dong xay dung; dich
vu cong cong; cong nghiép va nong nghiép. Véi
cac ho gia dinh RTSH phat sinh ra hang ngay chu
yéu la rac thai tii nha bép ma thanh phéan chu yéu
1 rdc thai hiiu co dé phan huay, gdy mui hoi thoi,
anh huéng dén moi truong khong khi va stic khoe
ctia con ngudi [2]. Tuy nhién, néu chung ta biét tan
dung va bién né thanh moét san phdm mdi d€ phuc
vu cho doi séng con ngudi ma dic biét 1a st dung
rac thai hiiu co d€ lam phan compost sé giup giam
thiéu lugng rac thai va tiét kiém chi phi thu gom van
chuyén [3]. Da c¢6 nhiéu nghién ctiu vé viéc stt dung
vi sinh vat c¢é kha nang phan giai chat hiiu co trong
quy trinh xu ly chét thai sinh hoat, phé phu phim
nong nghiép, bun thai...thanh phéan hiu co, viéc st
dung vi sinh vat dé xt ly rac thai htiu co c6 nhiéu
uu diém vé cd mat ky thuat, kinh t€ va moi trudng
[4, 5, 6]. Trong nghién ctiu nay, bai bao trinh bay
két qua phén lap, tuyén chon moét s6 chung VSV ¢é
kha nang phén giai cellulose, tinh bot, dong thoi xdc
dinh thoi gian phat trién t6i uu ctia cac chiing VSV
va budc dau tht nghiém @ phén hiiu co tit RTSH két
hgp v6i VSV dugc tuyén chon & quy mé ho gia dinh.

2. POl TUQONG VA PHUONG PHAP
NGHIEN CUU

2.1 Déi tugng nghién ciiu

VSV dugc phan lap ti cdc mau dét thu thap tai cc
khu vuon ho gia dinh trén dia ban quan Thanh Xuén,
TP. Ha N¢i. Cac mau déit dugc van chuyén vé phong thi
nghiém dé€ tién hanh xu ly, st dung va bao quan & diéu
kién thich hop.

2.2. Phuong phdp nghién ciiu

Phén ldp va tuyén chon VSV: Pha loang mau dén
cac nong do khac nhau, st dung (i) méi trudng phan
lap VSV phan gidi cellulose c6 thanh phan (g/L):
(NH,),SO, 1,0, KHPO, 1,0; MgSO, 0,5; NaCl 0,01;
CMC (Carboxymethylcellulose) 10; Cycloheximide 0,2;
Agar 20; pH 6,8; (ii) moi trudng phan lap VSV phan giai
tinh bot c6 thanh phan (g/L): NH,Cl 9,0; K. HPO, 0,5;
MgSO,.7H,0 0,5; CaCO, 3,0; Glucose 20; Tinh b6t tan
10; Agar 20; pH 7; nudi 6 30°C trong 48 - 72h [7, 8]. Cac
chung VSV c6 kha nang phén giai cellulose va tinh bot
dugc tuyén chon bing phuong phap khuéch tan giéng
trén cac dia thach - CMC va thach - tinh bot, dua vao
kich thudc dudng kinh ctia vong phén giai [9].

Xdc dinh thoi gian sinh trudng va phat trién toi uu
cua VSV: St dung moi trudng phan lap VSV néu trén
(khong chtia agar) lam moi trudng tang sinh, cdy vi sinh
vat va tién hanh nuo6i cdy lic 120 vong/phut trong thoi
gian 96 h, & nhiét d¢ 30°C, cach 8h/l4n lai do mét do té
bao bing mdy do quang phd & budc séng 540 nm [10].

'Khoa Moéi truong, Truong Dai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia Ha Noi
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Bang 1. Pac diém hinh thai khuan lac ctia cac chiing
VSV dugc phan lap va mat do té€ bao cta chung

Mat do
Stt | Kyhiéu | Hinhdang | Mausic (10*
CFU/g)
1 MXel Tron, nhan Vang 2,2
nhat
MXe2 Tron rang Vang
2 e 12
cua, 16i chanh
3 MXe3 Ch&m tron Tring 4,6
4 | MXe4 Chia thuy | Nau nhat 1
MXe5 Moc tua, vO ,
5 dinh hinh Tim nhat 2
6 MXe6 Chan1 .tron, Héng 18
161
7 MTbl Tron, nhan Xam 340
8 MTb2 | Moc tua, xu xi Ve}ng 10
Xam
9 MTb3 Cham nho Xam 25
10 MTb4 Tron, to Vang 1

Thi nghiém xii ly rdc hitu co: Nguyén liéu bao gom
rac thai ti nha bép, co, 1a kho, rom ra dugc cat nho tu
3-5 cm d€ qua trinh phan hay dién ra nhanh hon. Ché
phdm VSV dugc chudn bi bang cach cdy cac ching
VSV da dugc tuyén chon vao co chit cam gao, u &
nhiét do 30°C, trong 3 ngay. Thi nghiém u phan hiu
co gom cong thiic mot (CT1) 1a cong thiic doi chiing
khong b6 sung ché phdm VSV va cong thiic hai (CT2)
b6 sung ché phdm VSV. CT1 va CT2 dugc t trong cac
thung thé tich 20 L, dugc pht kin, thoi gian @ 45 ngay.
Sau 45 ngay u, ddnh gia ham lugng dam tong s6 (N%);
lan tong s6 (P,0,); kali téng s6 (K,O) cta hai cong
thiic d€ danh gia hiéu qua cua ché phdm VSV, bing
phuong phap thtt TCVN 5815:2001.

3. KET QUA VA THAO LUAN

3.1. Phan ldp va tuyén chon cdc chiung VSV cé
kha nang phan gidi cellulose va tinh bot

Tién hanh phéan lap trén hai moéi trudng phan lap
VSV phan giai cellulose va tinh bot, da phéan lap dugc
10 chung VSV c6 kha niang phan giai cellulose va tinh
bodt véi cac dic trung hinh thai khuén lac khdc nhau,
dugc thé hién 6 Bang 1.

Tt 10 ching VSV nay, da tuyén chon dugc 3 chiing
c6 kha nang phén giai cellulose va tinh bt tot nhat ky
hiéu la MXe2, MXe5 va MTb1, kha nang phén giai ctia
3 chung VSV nay thé hién qua kich thudc dudng kinh
vong phan giai tai Bang 2 va Hinh 1, 2. Kha nang phan
gidi cellulose va tinh bot ctia cac chung VSV da phan
lap dugc dat 80 - 90% khi so sanh véi ching 6NH1 c6
kha nidng phén giai cellulose va V18 c6 kha nidng phén
giai tinh bot ctia cac nghién ctiu khac [9,11].

82

3.2. Két qua xdc dinh thdi gian sinh truéng va
phat trién t6i uu

Sau khi tuyén chon dugc 3 chiing VSV ¢6 kha
nang phéan giai t6t nhat, tién hanh nuoi cdy trong
moi truong tang sinh & diéu kién nudi cdy lic 120
vong/phut, nhiét do 30°C, thoi gian 96 h. Két qua
cho thay tt ca cac chting VSV déu sinh trudng phat
trién tét, chung déu c6 cac pha sinh trudng tuong tu
nhau: pha thich ting, pha tang truéng, pha can biang
va pha suy vong. Tuy nhién, thoi gian d€ dat gid tri
OD,, cuc dai tuong ting vdi thoi gian sinh tridng
va phat trién t6i uu ctia mdi ching c6 su khac biét
duoc thé hién 6 Hinh 3.

Qua do, c6 thé nhan thay gid tri OD,, cao nhat
trong khoang thoi gian tii 40 h-48 h, sau d6 gia tri
OD,,, can bang va giam dan. Vi vay, thoi gian sinh
trudng toi uu trung binh cho 3 chiing VSV dugc xac
dinh 1a 48 h.

Bang 2. Kich thudc vong phan giai cac chit hitu co
cta cac chung VSV

o i Puong kinh vong phan giai (mm)
Ki hiéu ching
Cellulose Tinh bjt
Mxe2 19,2 16,2
Mxes 18,6 19,6
MTb1 17,5 20,8
6NH1 22,8 -
V18 - 22,5

A Hinh 1. Vong phdn gidi cellulose ciia VSV
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3.3. Két qud xii ly RTSH Bang 3. Anh hudng ctia ché phdm VSV dén mét s6 chi
Ba chiing VSV dugc tuyén chon c6 kha ning ~ tiéu chét lugng khéi i
phan giai cellulose va tinh bot cao dugc st dung
nhu mot ché phdm sinh hoc nham thuc ddy nhanh Cé .
s I . 2 41 ong thiic . : A
qua trinh phan huy sinh hoc cia RTSH. D€ danh Ntongs6 | P,0,téngsé | K,O tdng so
gia budc dau vé kha ndng phan giai RTSH ctia ché

Chit lugng phan hitu co (%)

phédm, mot s6 chi tiéu chét lugng khéi 0 sau 45 CT1 (dSi ching) 0,30 i 0.2

ngay da dugc phén tich va trinh bay & Bang 3. CT2 0.41 0,37 0,67
DPam, lan, kali la cdc nguyén t6 dinh dudng

can thiét ctia cay trong, quyét dinh nang sudt ctia phdm VSV cao hon so v6i cong thiic khong b sung

cay trong. Két qua & Bang 3 cho thdy, ham lugng ché phdm VSV. Bén canh d6, qua quan sat trong qua

N, P,O, va K,O t6ng s6 & cong thtic b6 sung ché trinh 0, sau 1 tudn, rac thai trong hai d6ng G da bat dau

phén huy. Sau 30 ngay, dong G c6 b sung ché phdm
VSV van con mét phan nho dang hoai muc, déng u
doi chiing van con khd nhiéu nguyén liéu chua phan
huy hét. Trong khi d6, sau 45 ngay, déng t ¢ bs sung
ché phdm VSV gin nhu da phin huy hoan toan, toi
x0p, min va khong c6 mui kho chiu. Pong t déi chiing
van tiép tuc dugc u, dén ngay 55 thi hau hét nguyén
liéu da dugc phén huy. Diéu nay phan anh kha nang
phan giai cac chat hitu co tot ctia cac chung VSV dugc
tuyén chon.

4.KET LUAN

Trong tong s6 10 chung VSV dugc phan lap ti
mau dat nghién ctu, da tuyén chon dugc 3 ching
c6 kha nang phan giai cellulose va tinh bdt cao (ky
hiéu MXe2, MXe5 va MTb1) véi kich thudc duong
kinh vong phan giai > 15 mm. Thoi gian nuodi cdy
téi uu cho qua trinh sinh trudng va phat trién cta
chung la 48 h.

bdng u c6 b6 sung ché phdm VSV dugc chudn bi
ti cac chung VSV dugc tuyén chon c6 thoi gian phan
huy nhanh hon, ham lugng N, PO, va K,O téng s6
A Hinh 2. Vong phan gidi tinh bt ctia VSV cao hon so v6i dong u khong bd sung VSVa
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ISOLATION, SELECTION OF MICROORGANISMS CAPABLE
OF DECOMPOSITION OF ORGANIC SUBSTANCE
FOR DOMESTIC WASTE TREATMENT

Le Anh Tuan", Bui Thi Van Huong', Vo Nhat Minh!
'Faculty of Environmental Sciences, University of Science
Vietnam National University, Hanoi
ABSTRACT

Agricultural production plays an important role in ensuring food security of the coastal area of Quang Tri
province with 82.83% of the natural area being agricultural land with the six main types of soil groups. The
characteristics of soil resources of the region are light texture, poor nutrition and water retention lead to be
difficult for cultivating in arid conditions. Climate change has an impact on agricultural land resources such
as increasing the frequency of storms, floods, and the occurrence of severe drought in March-April and July-
August. Based on the results of the land suitability assessment, it is proposed to use land, change crop systems
for the study area. Besides, some technical solutions are proposed such as seasonal arrangement, reasonable
plant structure, balanced fertilization, application of mulching techniques to reduce evaporation and prevent
from soil erosion. Along with the increase of population and economic development, domestic waste is
becoming more and more common in many places, especially in big cities. The conversion of domestic waste
to organic fertilizer is one of the top choices because the main composition of domestic waste is biodegradable
organic substances. This study uses the method of isolating and selecting three strains of microorganisms,
MXe2, MXe5 and MTb1, with the best ability to degrade cellulose and starch and the optimal culture time for
growth and development is 48 hours. The present research was conducted to preliminarily compost organic
fertilizer from domestic waste in combination with selected microorganisms. The product of organic fertilizer
from domestic waste with added microorganisms can be used after 45 days.

Keywords: Starch degrading microorganism, cellulose degrading microorganisms, organic fertilizer,
composting, domestic waste.
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DANH GIA TIEM NANG SAN XUAT DIEN SINH KHOI
TUNGUON ROM RA VUNG DONG BANG SONG HONG,

VIET NAM

Vii Binh Tuéan, Pham Hung Son, Phuong Tam Thao Ly

TOM TAT

Tran Thién Cuong’, Hoang Anh Lé|®

inh khéi la mét dang nhién liéu dung d€ san xudt nang lugng tai tao (dién, nang lugng sinh hoc),

dang dugc phét trién manh mé trong thoi gian gan day. Pong bing song Hong (DBSH) dugc biét
dén 1a mot trong nhiing viing san xudt lta chinh ctia Viét Nam, san lugng ltia hang ndm cao va dong hanh
la lugng rom, ra 16n. Lugng rom, ra du thtia bi thai bo sau thu hoach ciing ngay mot nhiéu hon do nhu
cdu st dung ching theo phuong phép truyén théng da bi suy gidm manh. Nghién ctiu nhdm danh gid
nguon rom, ra thai bo ngoai dong rudng 6 DBSH trong giai doan 2015-2019 bang nguodn di liéu thong ké
qudc gia. Rom, ra dugc coi la ngudn nhién liéu sinh khéi d€ san xudt dién. Két qua cho thiy, véi khodng
7,23 triéu tdn rom, ra trén toan vung DBSH c6 thé san xuit dugc khoang 438 MWe dién. Nhu viy, rom,
ra ¢ tiém ning 16n trong viéc tdn dung dé san xudt dién, dac biét & cac khu vuc ¢ hoat dong canh tac lua

va lugng rom, ra thai bé 16n nhu DBSH.

Tu khoa: Nhién liéu sinh khoi, ndng lugng tdi tao, rom, ra, DBSH.

1. DAT VAN PE

Sinh khoi la mét dang nhién liéu c6 kha nang tai tao,
6 thé dung d€ san xudt dién va cac dang lugng sinh hoc
(NLSH) khac [1]. Dang nhién liéu sinh khai (NLSK) nay
g6p phén tao nén nguén ning lugng mdi, cung cdp nhu
cau ning lugng dang ngay cang gia ting trén pham vi
toan cdu, giam thiéu su phat thai cac chat 6 nhiém, dic
biét cac khi nha kinh do sti dung cac loai nhién liéu héa
thach nhu than d4, ddu mo, khi [1,2]. O céc quoc gia cd
nén ndéng nghiép phat trién, NLSK tii cac phu phdm ndéng
nghiép la rat da dang va c6 san lugng cao, tap trung. Tuy
nhién, viéc st dung rom, ra lam nguyén liéu dau vao cho
san xudt NLSH van con rat han ché, chi dat khoang 20%
[3] do c6 nhiéu tré ngai, phan 16n la von dau tu, ky thuat
va co ché chinh sach [1,3-5]. Viét Nam la mot trong ba
quoc gia dliing dau thé giGi vé san xudt, xuét khdu lta gao
hang ndm. Trong d6, viing DBSH 1a mot trong hai vya
la 16n nhat ca nude véi tng dién tich gieo trong ca ndm
dat trén 1 triéu ha, san lugng lda trung binh hang ndm
trén 7 triéu tn, tuong ting véi lugng rom, ra tao rarat1én
khoang 6,5 - 7,5 triéu tan [1,2,6]. Sau khi thu hoach lua
gao, rom, ra da khong con dugc nguoi dan trong dung
hodc st dung v6i nhu cau manh mun, nho 1é vao cac muc
dich truyén thong nhu lam phén boén, chat dét, lop mai
nha, trong nam [1,2,5,7-12]. Thay vao d6 ching bi dot bo
ngay ngoai dong rudng vdéi cac ly do nhu dé kip chuén bi

dong ruong cho mua vu tiép theo, 1a phuong phap ré tién,
6 thé diét trti mam bénh ctia vu muia trudc, hoac khong
bi co quan chiic nang kiém soat [1,2,8-10,12]. Hién tugng
dot rom, ra ngoai dong rudng da va dang gay ra su that
thodt vé tai nguyén, lang phi nhiét lugng, dong thai viéc
do6t rom ra khong dugc kiém sodt dan dén lam phét sinh
mot lugng bui va khi thai vao khong khi lam anh hudéng
t6i chat lugng moi truong, anh hudng dén cac hé sinh
thai 1an cin, suy giam chét lugng cudc séng ctia cong
dong va sinh vat c6 lgi khac [2,8,10].

Nguon NLSK véi cac dinh huéng st dung vao cac
muc dich khdc nhau, trong d6 dung dé€ sin xuidt NLSH
1a huéng di mdéi, phu hgp va kha thi, dugc phat trién &
nhiéu quéc gia [7]. Thong ké ctia mang ludi chinh sach
nang lugng toan cau cho thé ky 21 (REN21) cho thay
tong cong sudt dién sinh khoi toan cau dat 112 GW (vao
nam 2016), dy bao dén 2030 sé tang 1én 130 GW [3]. San
lugng dién sinh khdi tang khoang 6%, tii 464 TWh (nam
2015) 1én 504 TWh (ndm 2016), tap trung phan 16n 6 khu
vic Chau Au va Chau My. My 1a quéc gia dan dau trong
san xudt dién sinh khoi véi san lugng dat 68 TWh, tiép
theo 1a Trung Quoc (54 TWh), Ptic (52 TWh), Braxin
(51 TWh) va Nhat Ban (38 TWh), An D9 va Vuong quéc
Anbh c6 cung san lugng dién la 30 TWh [3]. NLSH tui sinh

'Khoa Moi truong, Truong Dai hoc Khoa hoc Ty nhién, Dai hoc Qudc gia Ha Noi
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khéi cling la diéu dugc cac nha hoach dinh chinh sach Viét
Nam dé xuét trong 10 trinh xay dung Quy hoach phat trién

Bang 1. Cac thong s6 tham chiéu st dung
dé tinh toan tiém nang nang lugng

dién Iuc quoc gia giai doan 2021-2030, tAm nhin téi nam 2045 ) } Ky T Gia Nguén
trong bé’n Dg thao Quy hoach dién VIII (QHPS) [4]. O Viét Thong s6 hiéu bonvi tri | tham khio
Nam, van dé NLSH ndi chung, dién sinh khoi tif rom ra néi —
riéng chua dugc chu trong va chua dugc nghién ctiu bai ban, yie o
cu thé. Nghién ctiu méi nhét ctia Le va cong su (2021) cho rq{nl;l:ai.so SGR - 1,19 L;’ Elza Ocz%r)lg
thdy, Viét Nam c6 diéu kién dé€ phat trién thuan lgi cac nha Ylf(;n ot St
may dién sinh khéi tii rom ra véi cong suat 10 MWe, khi dé . Ag
gia tri hién tai rong (Net Present Value, NPV) dat 3,4 triéu Tyle )
USD, ty sudt hoan von ndi bo (Internal Rate of Return, IRR) rgm, ra bi
khoang 15%, thoi gian hoan von (Payback period, PBP) trong tiéu hao .| LRS % 1o | Nelson
13 nam [7]. Do d4, nghién ctiu nham xac dinh gia tri tiém g?ﬁ;;;a (2002)
nang ctia rom, ra khi stt dung lam NLSK d€ san xuit NLSH chuvén
6 cac tinh thudc viing PBSH cuia nude ta. Qua do cho théy, Y
gid tri tiém nang ctia ngudn NLSK, gép phén thuc hién theo D4 dm Nelson
dinh huéng QHDS8 va muyc tiéu tht 7 vé phat trién bén viing clia rom, MC % 12 (2002)
(SDGs), cu thé nang lugng sach véi gid thanh hop ly. ra
2. PHAM VI VA PHUONG PHAP NGHIEN CUU Gid trj Koppejan
Vung nghién ctiu dugc xac dinh 13 céc tinh/thanh thudc tglia;;}clf: LHV | MJkg'| 14 |vaVanLoo
DBSH, bao gdom 11 tinh/thanh la: Ha N¢i, Vinh Phic, Quéang rom ra (2012)
Ninh, Bac Ninh, Hai Duong, Hai Phong, Hung Yén, Thai : -
Binh, Ninh Binh, Ha Nam va Nam Dinh. T6ng dién tich viing Hiéu suat o 95 K‘ogp i 111
la 21.260,8 km?, v6i tong dién tich trong lua vao khoang 1,1 tong thé H ’ V;() lgn o0
triéu ha trong 2 vu méi nam [2,6,7]. Dii liéu co s& giai doan — ( )
2015-2019 (dién tich canh tac, san lugng lta - RP) tling mua SO gio ) N MOIT
vu cia mdi dia phuong trong ving DBSH dugc thong ké tit h“)at déng | OPH gio | 80001 o0
nguon dii liéu qudc gia. Céc thong sd tinh toén lugng rom, ra hang nam
tiém nang dugc ké thia ti cac nghién ctiu ma chung t6i da
thuc hién trudc day va cac nghién ctiu trén thé gisi (Bang 1).
Lugng dién nang san xuit dugc (EP_ ) tii nguén rom, ra & & 124
rod $
miic t}’em'nang ly }huyet filicjc tllnh theo cong thlIC (12 [5,11]: \;@@ o
Cac gia tri tham s6 theo cong thuic (1) dugc mo ta & Bang 1. ¢ {\Q@)
pp . RPPSGR*(1-LRS)*(L-MO)*LHV*p 4*“\@@-@
prod 3.6 *OPH Qp\i\{@'E
3. KET QUA NGHIEN CUU & mm
3.1. Tinh hinh sdn xudt liia va tiém ndng sinh khoéi rom, = :;\‘gk
ra 6 DBSH ¢ RS
Ving PBSH c¢6 dién tich trén 21.260,8 km? [6], chiém ty 1¢ & —
khoang 4.5% tong dién tich ca nudc. Dién tich canh tac lia nam E <
2019 vao khoang 1,01 triéu ha va dugc canh tac theo 2 vu la vu X O B12.
Dong - Xuén (ti thang 12 nam trudc dén thang 5 nam sau) va ¥
vu He - Thu (hay con goi vu Mua, tii thang 6 dén thang 11 hang XL & 1057)
nam) [2,9,10,12]. Bang 2 trinh bay két qua thong ké cho thay, ,b.s\g
dién tich dat trong lta 6 viing DBSH trong nhiing nam qua lién w & 1534
tuc suy giam. Su suy giam do6 phén 16n do qua trinh do thi hoa, e
chuyén dich co ciu kinh té€ va muc dich st dung dat [2,7]. Tuy ‘\@5‘(\ ] B
nhién do dugc 4p dung tién bo ky thuat vé giong va canh tdc vao 28 57 Wb anm e

san xudt nén nang sudt lua ting lén, diéu d6 lam cho san lugng
lta binh quan céc nam it thay déi (Bang 2) [2,6]. Trong viung
DBSH, cédc tinh Thai Binh, Ha N¢i, Nam Dinh la nhiing dia
phuong c6 dién tich trong Ita nhiéu nhat va dat ndng suat cao
nhat tinh theo hang nam, trong giai doan 2015 - 2019.
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Bang 2. Dién tich (10° ha) va san lugng laa (10° tin) ving PBSH,

giai doan 2015-2019

NLSK rom ra trén dia ban tinh
Quang Ninh, chi khoang 13 MWe

Va lia* Canim trong ném,2919. ?iéu 1.1z‘1y hoan

Nim : toan hgp ly vi Quang Ninh dugc
Dién tich Sdn lugng Dién tich Sdn lugng biét dén 1a tinh khong tap trung

2015 | 553(557,9) | 3.636,0 (3093,5) | 1.110,9 6.729,5 sin xudt néng nghiép tréng lua
2017 | 536,2(535.2) | 3.533,8(2549,5) | 1.071,4 6.083,3 nhu cdc dai phuong khac trong
2018 | 5244 (516,4) | 3.507,0 (2789,1) | 1.040,8 6.298.,0 ving, thay vao do tinh Qudng
2019 | 5150 (497,3) | 3.365.4 (27065 | 1.0123 6.071.9 Ninh tap trung cdc hoat dong the

manh khac nhu cong nghiép khai

A Ghi chu: * gid tri ngoai ddu () la ctia vu Dong - Xudn;
gid tri in nghiéng nam trong ddu () la ciia vu Miia.

Véi san lugng lta thu hoach ndm 2019 cua
toan vung DBSH (Bang 2), két qua cho thdy, san
lugng rom ra c6 thé tao ra sau thu hoach lua dat
7,23 triéu tdn. Trong d6, lugng rom, ra nhiéu nhét
6 cac tinh Thai Binh, Ha N¢i, Nam Dinh va Hai
Duong (Hinh 1).

3.2. Tiém ndng san xudt dién tii sinh khéi rom
ra 6 DPBSH

Rom ra ngoai dong rudng la tiém ndng 16n
va dugc nhan dan st dung cho nhiéu muc dich
truyén thong khac nhau nhu tréng ndm, lgp mai
nha, lam chét d6t, lam thtic an cho gia suc, G phan
[9,10,12]. Ngay nay, khoa hoc cong nghé phat trién
gitp con ngudi tim ra nhiéu giai phap st dung
rom ra hon, trong d6 co6 viéc st dung né nhu la
nguén NLSK d€ san xudt dién NLSH nhu mot s6
quoc gia can ké Viét Nam da thuc hién (trong do
c6 Thai Lan, Indonéxia, Trung Quéc) [1,7]. Tiém
ndng rom ra 6 Viét Nam cting hoan toan c6 tinh
kha thi, can dugc xem xét nhu la nguén NLSK c6
gia tri [4,7]. St dung cong thtic (1) d€ tinh tiém
ndng nang lugng véi cac gia tri tham s6 & Bang 1
cho théy tiém ndng san xudt dién ti nguén NLSK
¢ vung DBSH ndam 2019 c6 thé dat mic NLSH
ly thuyét lén dén 438 MWe.
Lugng dién nang nay tinh ra
da bang 44% lugng dién tu

thac than, xay dung, ché bién, du
lich, cang bién.

4.KET LUAN

Tiém nang st dung rom ra lam NLSK dé san xuét
NLSH duéi dang dién sinh khdi la hoan toan c6 tinh
kha thi & ving PBSH. Nguén NLSH nay c6 thé mang
lai nhiéu lgi ich, mot mat giup giam ap luc 1én nhu cau
nang lugng hoa thach, mét khac gidm thiéu cac van dé
tac dong dén chét lugng moi truong. Két qua nghién
ctu cho thdy, lugng rom, ra tao ra & cac tinh thudc
DBSH nam 2019 vao khoang 7.225,6 nghin tn, trong
dé vu bong - Xuan (khoang 4004,8 nghin tan), vu Mua
(khoang 3220,8 nghin tan). Néu lugng rom, ra nay dugc
sti dung hoan toan lam NLSH dé san xuat dién thi tiém
ndng thu dugc cho toan vung dat 438 MWe. Két qua
nghién ctiu mdi chi diing lai & viéc tinh toan tiém néng,
chua tinh dén cac lgi ich vé mdi truong thu dugc khi st
dung rom ra lam nguyén liéu san xudt dién. Ngoai ra
dé st dung rom, ra lam nguyén liéu cho san xudt dién
cling can nghién ctiu vé cac diéu kién co s6 ha tang, giai
phap ky thuat va co ché chinh sach lién quan cho tinh
kha thi cua linh vic ¢é tiém nang cao nay 6 DBSH va
Viét Namm

LOI CAM ON: Nghién citu nay dugc tién hanh
trong khuon khd dé tai QG.19.05 “Nghién citu hiéu qud
kinh té - maéi truong doi vdi viéc xdy dung cac nha mady
dién sii dung nhién liéu rom, ra tai Viét Nam” cia Dai
hoc Quéc gia Ha Noi.

il

nang lugng tai tao ndm 2018 ) 1 ] vy Dong - Xuan

(997 MWe), khoang 7.5% 3 gpJ b The

téng nang lugng tai tao vao s ]

nim 2019 (5890 MWe) trén 5. gg ] # N

toan qudc [2]. Téng NLSH ®© ] .

tiém ndng ti nguén rom ra 2 404

ctia vu Dong - Xuan 1a 240 g ] " > o
MWe, vu Mua vao khoang T 204 = s " . ) o 45

198 MWe. Hinh 2 cho thay, ng ] = o = 21 1 = 2
san lugng dién thu dugc theo 0 : ; | g : : | | | | |
ly thuyét cao nhat 1a & Thai RESNS N \&\{\(‘ & O & & Q\& Q-)\{\“ N
Binh (88 MWe), tiép d6 1a Ha RSO ONSR CSP C  NAN
Noi (84 MWe) vi Nam Dinh TN ¥ s

(81 MWe). Tiém nang NLSH Tih ./ Th3nh

thap nhat néu dua vao nguén

A Hinh 2. Tiém ndng san xudt dién ti rom ra tai cdc tinh trong viung DBSH ndm 2019
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EVALUATION OF THE POTENTIAL

OF BIOMASS POWER GENERATION
FROM RICE STRAW IN THE RED RIVER DELTA, VIETNAM

Tran Thien Cuong'’, Hoang Anh Le!, Vu Pinh Tuan'

'Faculty of Environmental Sciences, University of Science,

ABSTRACT

Today, biomass is popularly used for renewable energy production, such as electricity and bioenergy. The
Red River Delta (RRD) is known as one of the main rice-producing regions of Vietnam, with a high annual
rice production and rice straw. The amount of excess rice straw that is discarded after harvest is just as much
as our use requirement by traditional methods has been drastically reduced. In this search, the rice production
in the RRD during the period 2015-2019, to estimate the rice straw residue, are collected from the national
statistical system. Rice straw is estimated in 2019 as the amount of energy generated to produce electricity.
The results show about 7.23 million tonnes of rice straw, which can generate about 438 MWe of electricity. It
shows that rice straw has a high potential to generate electricity, especially in areas with rice cultivation and a

large amount of rice straw such as the RRD.

Key words: Biomass energy, renewable energy, rice straw, Red River Delta.
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KET QUA NGHIEN CUU TRONG LINH VUC THUC PHAM ‘

DANH GIA DOC TINH CAP CUA CHE PHAM NATTOKINASE
TAITO HOP TREN DONG VAT THU NGHIEM

Ngb Thi Twong Chau’, Lé Vin Thién|"”
Nguyén Thi Lién?

TOM TAT
P ] attokinase la mot enzyme c6 hoat tinh lam tan huyét khoi, nhiéu nghién ctiu gan day cho
thdy, thuc phdm chiic ning chiia nattokinase c6 tic dung phong ngilia nguy co mac cac

bénh vé tim mach. Mdc du viéc uéng nattokinase da dugc chiing minh la khong gay tac dung phu
trong mot s6 tht nghiém lam sang, nhung van thiéu cac di liéu vé tinh an toan ctia nattokinase tai
t6 hop. Nghién ctiu nay da danh gia doc tinh cip cta ché phdm nattokinase tai t6 hgp bang cach
cho chu¢t uéng mau thtt véi miic liéu ti 8 - 24,0 g mau thii/kg chudt. Két qua cho thay, khong
c6 biéu hién khac thuong so v6i nhém doi chiing va gitia cic nhom thi nghiém; khong nhén thdy
biéu hién ngo doc trén chudt thi nghiém trong thoi gian theo doi. Liéu khong géy triéu chiing bat
thudng quan sat dugc 1a 24,0 g mau thti/kg chudt. Theo phén loai doc tinh ctia Hé thong hai hoa
toan cdu vé phan loai, ghi nhan héa chit (GHS, 2015), nattokinase tai t6 hgp ¢ doc tinh thip va

khong dugc phan loai.

Tii khéa: Péc tinh cdp, thuc pham chire ndng, nattokinase tdi t6 hop, tan huyét khéi.

1. AT VAN DBE

Tac nghén mach la tinh trang @ dong mau véi huyét
khoi, c6 thé dan dén nhdi mau co tim cép tinh va dot quy
do thiéu mau cuc bg, ca hai déu dan dén ti vong. Theo T6
chuic Y té thé gigi (WHO, 2018), trong tng s6 57 triéu ca
tt vong trén thé gidi, udc tinh ¢6 17,9 triéu ca tti vong do
bénh tim mach (chiém 31%) [1]. Vi thé, bénh do nghén
mach da tré thanh moéi de doa cho stic khde con nguoi.
Trong khi d6, nattokinase, mot enzyme dugc thu nhan
qua con duodng lén men chung Bacillus subtilis natto hodc
chiét tach tii natto (mot loai thuc phdm chtic nang truyén
thong ctia Nhat Ban), c¢6 tac dung lam tan ddc hiéu fibrin.
Nattokinase cé tac dung manh hon nhiéu so véi cac loai
thudc lam tan huyét khoi thong thuong nhu urokinase,
streptokinase va t-PA. Mot s6 nghién ctiu da chtiing minh
hiéu qua lam tan huyét khoi ctia nattokinase trén mo hinh
dong vat [2] va & ngudi [3]. Tai Nhéat Ban, Trung Quoc,
Han Qudc, cic san phdm nattokinase dugc st dung pho
bién dudi dang vién nén hodc vién nang dé€ ngin ngtia
nguy co mac bénh vé tim mach. O Viét Nam, nhu ciu
sti dung thuc phdm chiic nang c6 chia nattokinase ngay
cang tang, nhung trén thi trudng hién cht yéu Iuu hanh
cac san phdm nhap ngoai véi don gia rat cao. Vi véy, viéc
san xudt nguon nguyén liéu nattokinase c6 hoat tinh cao,
gia ca pht hop la dinh huéng quan trong cho nganh cong
ngh¢ thuc phdm va héa dugc.

Cong nghé san xudt nattokinase tai t6 hop c6
nhiing vu diém vugt trdi so v6i lén men truyén
thong nhu: Cho phép kiém soét chat ché hon toan
bo diéu kién mdi trudng san xudt; loai trii cac
enzyme c6 thé gay tap nhiém cho cic ché phdm
nattokinase ty nhién; sin phdm cé d¢ tinh khiét
cao hon véi thoi gian xt Iy sau 1én men la ngin
hon. Tuy nhién, mic du nattokinase da dugc
chting minh la khong gay tac dung phu trong
mot s6 thi nghiém lam sang [4,5], song van thiéu
cac di liéu vé tinh an toan cta nattokinase tdi
t6 hgp. Vi su quan tdm vé 1gi ich stic khoe ctia
nattokinase tai t6 hgp, nghién ctiu da danh gia doc
tinh cdp ctia ché phdm nay.

2. POI TUONG VA PHUONG PHAP

NGHIEN CUU
2.1. Mdu thii nghiém

Ché phdm nattokinase ti t6 hgp 6 dang bot co
hoat tinh dat 22.000 FU/g, thu dugc tli qua trinh
1én men ching vi khudn Bacillus subtilis BD170
tdi t6 hgp mang vector pHT43/Nat05 dong R4,
dugc cung cdp bdi nhom thuc hién dé tai cua Bo
Cong Thuong, ma s6 DT.04.15/CNSHCB.

'Khoa Moéi trudng, Trudng Dai hoc Khoa hoc Tu nhién, Dai hoc Quéc gia Ha Noi
2Khoa Dugc Ly, Vién Kiém nghiém thudc Trung vong

89



¢ Moi truong

2.2. bong vit thi nghiém

Bang 1. B6 tri thi nghiém thia doc tinh cip

Loai chuft nhat tring giéng Swiss, ning

khodng 18 - 22 g, s6 lugng gdm 50 con, nhan Liéu diing (ml Liéu diing L
tii Vién V¢ sinh dich t& Trung uvong. Chudt Nhém chudt miu thii/20 g [:H (g, Sf’ Ch“f;’t
dugc nuoi 6 - 8 con/chudng trong phong co6 chuét) mau thAu/ thi nghi¢m
kiém soat nhiét do va do &m thich hgp, thiic an, kg chuot)

nudc udng sin cé theo nhu cau. T4t ca thao téc Doi chiing (C) | 0,4 ml nude x 3 ln 10
trén dong vat thi nghiém déu tuén theo cac quy Thinghiém 1 (T1) | 0,4 mlx1l4n 8,0 10
trinh vé chim séc, st dung dong vat thinghiém | i nghiem2 (T2) | 04 mlx2kin 16,0 10

cta Khoa Dugc ly - Vién Kiém nghiém thudc Thi nghiém 3 (T3) 0.4 ml x 3 lin 24.0 10

Trung vong.
2.3. Thuc nghiém
Chudt nhin an tii 3 - 4 gi6 trude khi thi nghiém, nudc uéng
theo nhu ciu. Kiém tra can ndng trudc khi thtt nghiém. Ly thé
tich mau thti theo quy dinh dua thing vao da day chudt bing kim
cong dau tu [6,7].

2.3.1. Thii so b
Céan mot lugng mau tht, nghién k¥, tron déu véi nude dé thu
dugc hon dich thu ¢6 chita 0,4 g mau thit/ml. Thim do 6 mdc
liéu khong lam chét chuét thi nghiém: Dung 10 chuét, cho moéi
chudt uéng 0,4 ml mau thii x 3 1an (moi lan cach nhau 2 gio),
tuong duong miic liéu 24,0 g mau thii/kg chudt. Sau 24 gi¢ theo
doi, khong c6 chuét thi nghiém bi chét [6,7].
2.3.2. 'Thii nghiém chinh thiic
Céc nhom thi nghiém dugc dung mau tht & cac muc liéu va
s0 lan dua mau thu theo Bang 1. Theo doi biéu hién ngd doc véi
tan sudt khoang 15 phut/lan trong vong 1 gid ddu va gian dén tin
sudt trong vong 24 gid dau; muic do tiéu thu thiic an, nudc udng
trong thoi gian tht nghiém; khéi lugng chuét tai cac thoi diém
ngay trudc khi udng, 1, 4 va 7 ngay sau khi uéng mau thti so véi
nhoém déi chiing (cac nhom thi nghiém khong ¢ chudt bi chét)
[6,7].
2.4. Trinh bay va xii ly s6 liéu
S6 liéu dugc trinh bay dudi dang gia tri trung binh cong trti
d¢ léch chuén (mean + SD) va dugc xu ly thong ké bang phép
phan tich bién 1 chiéu (one-way ANOVA) v6i hau kiém (post-
hoc) Newman-Keuls test hodc dugc xt ly thong ké bang trac
nghiém Student st dung phan mém Prism phién ban 6.0 (Graph
Pad Software). Gia tri P < 0,05 dugc coi la ¢6 y nghia thong ké.
3.KET QUA NGHIEN CUU
3.1. Quan sdt ddu hiéu ngo doc
Khong nhan thay c6 biéu hién ngd ddc & cic nhém thi nghiém
trong thdi gian theo doi. Chudt khoe manh, nhanh nhen, long
mugt, an udng, van dong binh thuong. Khong cé chudt chét
trong qua trinh tht nghiém.
3.2. Tiéu thy thiic an va nudc uéng cia chut
Nhoém déi chiing én udéng binh thudng. Sau khi uéng thuoc
va trong 7 ngay theo doi nhom thi nghiém, khong nhéan thay c6
biéu hién gi khac thuong. Miic do tiéu thu thic an, nudc uéng
(dua vao lugng thtic én va nudc uong con lai so véi lugng ban
dau) tuong duong véi nhdm dai chiing.
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Bang 2. Két qua theo doi khoi lugng chuét
ctia nhom déi chiing (don vi: g)

BSTT | Trudcthi | Saul Sau4 | Sau7
nghiém ngay ngay | ngay
1 18,45 20,31 24,81 29,14
2 19,67 20,89 25,63 30,06
3 20,23 22,33 26,87 | 31,15
4 20,18 21,74 25,98 30,50
5 19,00 20,68 2545 | 29,42
6 19,25 20,54 24,14 28,34
7 19,50 21,06 26,30 31,57
8 19,87 22,20 26,84 | 30,62
9 18,92 21,13 25,12 30,90
10 20,63 21,46 26,75 32,00
X tb 19,57 21,23 | 25,79 | 30,37
+SD 0,68 0,69 0,93 1,14

3.3. Khéi lugng co thé chugt

Két qua theo doi khéi lugng ctia chudt 6 nhém
d6i chiling va cac nhom thi nghiém dugc thé hién
trong Bang 2, 3, 4, 5.

Qua Bang 2 cho th4y: Khdi lugng ban diu cta
chudt 6 nhém déi chiing dao dong trong khoang
18,45 - 20,63 g, ndm trong gidi han + 20% khoi
lugng trung binh (15,66 - 23,48 g) ctia tat ca chuot,
dap ting yéu cau doi véi dong vat tht nghiém [7].
So v6i trude thl nghiém, khoi lugng trung binh
cua chudt tang lan lugt la 1,66 g (dat 108,5%); 6,22
g (dat 131,8%); 10,8 g (dat 155,2%) sau 1, 4 va 7
ngay thti nghiém.

Qua Bang 3 cho thdy: Khoi lugng ban dau
cta chudt 6 nhom thi nghiém T1 dao dong trong
khoang 18,69 - 21,14 g, ndm trong gi6i han + 20%
khoi lugng trung binh (15,66 - 23,48 g) cua tit ca
chudt, dap ting yéu cau doi véi dong vét thit nghiém
[7]. So véi trudce thii nghiém, khoi lugng trung binh
ctia chu¢t ting lan lugtla 1,71 g (dat 108,5%); 5,77 g
(dat 128,6%); 10,07 g (dat 150%) sau 1, 4 va 7 ngay
tht nghiém.



Bang 3. Két qua theo do6i khoi lugng chujt
ctia nhom thi nghiém (don vi: g) v6i muc liéu

KET QUA NGHIEN CUU TRONG LINH VUC THUC PHAM C

8,0 g mau thii/kg chujt

STT :Frli('i& Sal{ 1 Sal{ 4 Sal{ 7
thi nghiém | ngay ngay ngay

1 20,23 21,56 25,60 30,20

2 19,56 21,34 25,55 31,46
3 20,81 22,08 26,89 33,02
4 21,03 22,98 26,42 29,64

5 20,74 22,42 27,48 30,12

6 20,36 22,30 25,34 28,01

7 19,02 21,04 25,09 28,66

8 18,69 20,03 24,42 29,57

9 20,30 21,58 25,96 30,54
10 21,14 23,64 26,83 31,41
X tb 20,19 21,90 25,96 30,26
SiD 0,84 1,02 0,94 1,45

Qua Bang 4 cho thdy: Khoéi lugng ban dau
cua chudt 6 nhom thi nghiém T2 dao dong trong
khoang 18,46 - 20,58 g, nam trong gi6i han + 20%
khoi lugng trung binh (15,66 - 23,48 g) cua tat ca
chudt, dap ting yéu cau doi véi dong vat tht nghiém
[7]. So v6i trude thit nghiém, khéi lugng trung binh
ctia chudt tang lan lugtla 1,85 g (dat 109,2%); 5,84 g
(dat 129,2%); 10,7 g (dat 153,4%) sau 1, 4 va 7 ngay

thti nghiém.

Bang 4. Két qua theo doéi khdi lugng chuot
cta nhom thi nghiém (don vi: g) véi miic liéu

16,0 g mau thi/kg chujt

STT :l“ru?(ici Salf 1 Sal} 4 Salf 7
thi nghiém | ngay ngay ngay

1 19,22 20,40 25,13 29,89

2 18,46 20,35 24,41 30,60

3 20,03 22,63 26,39 31,45

4 20,58 22,00 26,87 30,18

5 21,05 22,89 26,30 29,85

6 21,00 23,14 27,89 32,41
7 20,50 22,30 26,37 31,02

8 20,00 21,57 24,78 30,48

9 19,82 21,46 25,56 29,62
10 19,67 22,02 25,03 31,77
X tb 20,03 21,88 25,87 30,73
+SD 0,80 0,95 1,08 0,92

Qua Bang 5 cho thdy: Khéi lugng ban d4u ctia chut &
nhom thi nghiém T3 dao dong trong khoang 18,89 - 21,41
g, nam trong gi6i han + 20% khdi lugng trung binh (15,66
- 23,48 g) cuia tat ca chudt, dap tng yéu cau doi véi dong
vat thtt nghiém [7]. So véi trudc tht nghiém, khoi lugng
trung binh ctia chu¢t ting lan lugt 1a 1,68 g (dat 108,3%);
5,85 g (dat 129%); 10,15 g (dat 150,3%) sau 1, 4 va 7 ngay
thtt nghiém.

Bang 5. Két qua theo doi khoi lugng
chudt caa nhém thi nghiém (don vi : g) véi
muc liéu 24,0 g mau thi/kg chuot

STT ,ani Salf 1 Sal{ 4 Salf 7
thi nghiém | ngay ngay ngay

1 19,60 21,03 25,69 30,46

2 21,41 23,64 26,81 31,15
3 20,03 22,14 25,48 32,62
4 20,50 21,78 26,31 31,04
5 21,32 22,69 26,98 30,12
6 19,89 21,60 26,71 29,00
7 19,12 20,87 25,53 28,48
8 20,34 21,96 26,48 31,13
9 18,89 20,75 24,94 28,35
10 20,57 22,03 25,29 30,88
Xtb 20,17 21,85 26,02 30,32
+SD 0,84 0,88 0,72 1,36

Tu cac két qua & Bang 2 - 5, tién hanh danh gia su khac
biét c6 y nghia thong ké (P < 0,05) vé khdi lugng trung binh
ctia chudt & cac nhom thi nghiém va so v6i nhom doi chiing
tai thoi diém trudc, sau 7 ngay thti nghiém. Két qua (Bang 6)
cho thay:

- Trudc khi u6ng mau thiti: Khéi lugng trung binh cta
chuét & cac nhom thi nghiém trudc khi dua vao thtt nghiém
khong c6 su khac biét ¢ y nghia thong ké so véi nhau va so
v6i nhom doi chiing (P > 0,05; P > 0,05; P
(T-T) trude > 0’05)'

- Sau udng mau thtt 7 ngay: Chudt thi nghiém & nhom
doi chiing va nhém thi nghiém déu ting can. Cé sy khac
biét dang ké vé khéi lugng ctia chudt khi so sanh véi trude
tht nghiém trong méi nhém (P, < 0,001). Khong c6 sy
khac biét c6 y nghia thong ké vé can niang trung binh sau thi
nghiém gitia cic nhdm thi nghiém vé6i nhau va so véi nhém
doi chuing (P >0,05; P ( >0,05; P > 0,05).

P

P

liéu 16,0 g mau/kg chuot.

P

ANOVA truGe (T-C) trude

ANOVA sau T-C) sau (T-T) sau
T1-C ~ * nhom thi nghiém 1 véi mic liéu 8,0 g mu/kg chuét-nhém déi chiing,

T1-T2 ~  nhém thi nghiém 1 v6i mic liéu 8,0 g miu/kg chudt- nhom thi nghiém 2 véi mic

T1-T3 = nhém thi nghiém 1 véi muic liéu 8,0 g mau/kg chudt-nhém nhém thi nghiém 3

v6i muc liéu 24,0 g mau/kg chudt.

P

T2-C = Pnhém thi nghiém 2 véi muc liéu 16,0 g mau/kg chudt-nhém déi chiing.
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Bang 6. Bang so sanh khdi lugng gitia nhom doi ching va cac nhom thi nghiém trudc va sau 7 ngay

thi nghiém
Trudc thi nghiém Sau thi nghiém Tiang khéi
Nhom - - o s
Khéi lugng (g) P Khdi lugng (g) P lugng (%) rudesau
Chiing (C) | 19,57+0,68 | P, . . >005 | 3037+1,14 P, s> 0,05 1552 | P<0,001
P.c>005 P >005
Thii 1 (T1) | 20,19 + 0,84 P, .., >005 30,26 + 1,45 P, .., >005 1500 | P<0,001
P 4 >005 P .>005
Thii 2 (T2) | 20,03 £ 0,80 Pppc>0.05 30,73 + 0,92 Pryc>0.05 1536 | P<0,001
P_..>005 P, ..> 005
Thii 3 (T3) | 20,17 0,84 P, .>005 30,32+ 1,36 P, .>005 150,4 | P<0,001
4. KET LUAN
PTZ-T3 = Pnhém thi nghiém 2 véi mic liéu 16,0 g mau/kg chugt-nhém nhom thi nghiém Lléu khéng géy triéu Chﬁng bé’t thudng quan

3 v6i mic liéu 24,0 g mau/kg chugt.

P

T3-C . nhém thi nghiém 3 véi miic liéu 24,0 g mau/kg chu¢t-nhom déi chiing.
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ACUTE TOXICITY ASSESSMENT OF RECOMBINANT NATTOKINASE

ON EXPERIMENTAL ANIMALS

Ngo Thi Tuong Chau'’, Le Van Thien', Nguyen Thi Lien?

'Faculty of Environmental Sciences, University of Science,

’Department of Pharmacology, National Institute of Drug Quality Control

ABSTRACT

Nattokinase is a fibrinolytic enzyme, the recent studies demonstrated that the functional food supplement
containing nattokinase could prevent cardiovascular diseases. Although the oral consumption of nattokinase was be
not associated with any adverse effects, the safe profile of recombinant nattokinase remains to be limited. The present
study was aimed to assess the acute toxicity of recombinant nattokinase. Mice were orally administrated at the dose
of 8-24,0 g/kg. Results showed that there was no difference compared to control group and among experimental
groups. No sign of toxicity was observed among experimental mice during time course. The asymptomatic dose
was 24,0 g/kg. According to the Globally Harmonized System of Classification and Labeling of Chemicals (GHS,
2015), the recombinant nattokinase has low toxicity and unclassified.

Keywords: Acute oral toxicity, functional food, recombinant nattokinase, thrombolysis.

Vietnam National University, Hanoi
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KET QUA NGHIEN CUU TRONG LINH VUC THUC PHAM ‘

i)

DANH GIA DU LUGNG NHOM CHAT PYRETHROID
TRONG MOT sQ LOAI RAU TAITINH HA NAM
VA NGUY CO RUI RO TGI SUC KHOE NGUOI TIEU DUNG

TOM TAT

Tran Thi Huyén Nga’, D6 Thi Thu Ha|®
Hoang Minh Trang, Lé Anh Tuén

b6 Thi Viét Huong?

én nay, nhom hoa chét bao vé thuc vat (BVTV) Pyrethroid da dugc thay thé cho cac hoa chat

BVTYV ca bdi su an toan, thoi gian tén luu ngan, hiéu qua diét siu cao, it doc. Nghién ctiu nay
danh gia du lugng ctia 4 héa chit bao vé thuc vat Lamda- Cyhalothrin, Permethrin, Cypermethrin,
Deltamethrin trong 4 loai rau qua phé bién la dua chudt, ca chua, dau daa, dau bap tai mot s6 chg, ctia
hang tai tinh Ha Nam. Két qua da tim théy 4 chét tri siu trong cac mau dua chudt, ddu daa va dau
bap 6 nong do thap. Tuy nhién, mot s6 mau rau c6 du lugng 3 chit Lamda-Cyhalothrin, Permethrin,
Cypermethrin cao hon 2 - 3 lan so véi quy dinh trong Thong tu 50/2016/TT-BYT. Nghién ctiu da su
dung chi s6 HI d€ danh gia rui ro stic khoe nguoi tiéu dung khi st dung dua chudt va ca chua lam thuc
an. Gia tri HI déu rat nho so véi 1, nghia la ca ngudi trudng thanh va tré em khi sti dung dua chudt va
ca chua lam thtc an thi khong anh hudng téi stic khae.

Tu khéa: Pyrethroid, rau qud, rii ro stic khée, HI.

1. PAT VAN PE

Pyrethroid la dan xudt chia este cacboxylat co
nguon goc tu nhién tii cdy hoa cuc Chrysanthemum
cinerariaefolium va C. roseum chtia nhiéu hoat chat
pyrethrin doc d6ivéi con trung. Cachoat chat pyrethroid
déu tan manh trong chat béo, gan nhu khong tan trong
nudéc nén chung cé hiéu lyc tiép xic manh hon hiéu
luc vi doc [1]. Pyrethroid khong tic dong dén cac hé
enzyme ctia cd thé sinh vat ma tac dong truc tiép dén hé
than kinh ctia con tring va dong vat mau nong. O con
trung, pyrethroid tac dong dén h¢ than kinh trung uong
va ngoai vi & liéu rat thap. Cac chat chu yéu ctia nhom
pyrethoid bao gom: allethrin, pyrethrin, permethrin,
cypermethrin, cyfluthrin, cyhalothrin, bifenthrin,
deltamethrin, fenpropathrin, ethofenprox...

Lugng hoa chiat BVTV st dung trén tat ca cac loai
cay trong & nudc ta binh quén 0,2 - 0,24 kg/ha/nam,
& cac loai rau thuong cao hon sau do la cac loai qua,
cu. Theo Béo cao cua Cuc BVTYV trong thang 10/2012,
Cuc dé c6 van chi dao cac don vi tién hanh 14y 50 mau
rau (xa lach, rau diép, rau hung va rau mui) tai TP. H6
Chi Minh va Ha N¢i d€ kiém nghiém cac chi tiéu vé
du lugng hoa chat BVTV. Két qua c6 29/50 mau (58%)
phat hién c6 du lugng hoa chat BVTV. Déi véi rau tuoi,

hién c6 khoang 6-7% lugng rau xanh trén thj truong
c6 du lugng hoa chat BVTV vugt ngudng cho phép.
Con theo khao sit ctia Cuc Quén ly chét lugng néng
lam va thay san, trong hon 500 mau rau qua ma Cuc
kiém tra thi c6 trén 6% nhiém héa chat BVTV bi cAm
st dung [2]. Vi vay, viéc kiém soat du lugng cac chat
BVTV trong thuc phdm la hét stic quan trong. Bén canh
cac ché tai va cac quy dinh ctia Nha nudc thi viéc tuyén
truyén cho ngudi dan trong san xudt, van chuyén, buén
ban va st dung cac chat BVTV mot cach khoa hoc ciing
la mot yéu t6 quan trong gép phan nang cao chat lugng
cudc sdng.

2. POI TUQONG VA PHUONG PHAP
NGHIEN CUU

2.1. Déi tugng nghién ciiu

4 hoa chiat BVTV: Lamda-Cyhalothrin (Cyh),
Permethrin (Per), Cypermethrin (Cyp), Deltamethrin (Del)
trong 4 loai rau: (dua chu¢t, ca chua, dau diia, dau bap).

bia diém ldy mau nghién ctiu: Mau dugc 1y 6 3 chg
trén dia ban tinh Ha Nam. Thong tin dia chi 14y mau
trong Bang 1.

Thoi gian 14y mau nghién ctu: 2 dot thang 4 va
thang 10/2018.

'Khoa Méi trudng, Trudng Pai hoc Khoa hoc Ty nhién, Pai hoc Qudc gia Ha Nji
?Khoa Hoa hoc, Trudng Dai hoc Khoa hoc Ty nhién, DPai hoc Quoc gia Ha Nji
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Bang 1. Pia diém ldy mau nghién ctu

Néu gia tri HI <1, nguy co anh hudng

dén stic khoe 1a khong c6 hoac khong dang
ké. Néu gia tri nay > 1 thi nguy co anh

hudng téi stic khde la c¢é va can phai dugc
can nhic va xem xét, nghién ctu siu hon,
toan dién hon.

3. KET QUA NGHIEN CUU
3.1. Du lugng cdc héa chdt nhém

grr | Piadiém BD) | opie, Ghi chi
lay mau
. Thi trdn Vinh Truy, huyén
1 Che Vinh Try bbl Ly Nhén, tinh Ha Nam
Hogp tac xa Dich Xo6m 5, xa Thanh Son,
2 | vu ndng nghiép bb2 huyén Kim Bang, tinh Ha
Thanh Son Nam, quy m6 11 ho.
. Phuong Luong Khanh
3 |Cho Baw TP pps | Thien, TP. Phi Ly, tinh
Phu Ly \
Ha Nam.

pyrethroid trong cdc mau nghién ciiu
Véi diéu kién phan tich Cyh, Per, Cyp
va Del trén GC/MS/MS cac chiat nhu

2.2. Phuong phdp nghién ciiu

Mau rau dugc thu thap theo 2 dot thang 4 va
10 tuong Uing véi 2 mua canh tac chinh, theo Tiéu
chudn Viét Nam 9016:2011 va dugc xu ly ngay
trong ngay roi dua vao phan tich. Tach chiét va
chuin bi mau theo phuong phiap QuEChERS:
chiét mau mot lan bing axetonitril, pH 6n dinh
va tich nudc nhd mudi magie sunfat (MgSO,).
Lam sach bdng chiét phan tan pha ran (d-SPE),
lic trong 1 phut; ly tim mau 13.000 vong/phut
trong 2 phut; hut 0,5mL dich ly tim vao lo 2 mL,
dem phén tich bang GC-MS/MS. Phuong phap
QuEChERS giam t6i thiéu cdc budc chuidn bi
mau, gidm hda chit doc hai, thdi gian rut ngén,
dong thoi giam chi phi [2].

Phan tich du lugng pyrethroid trong mau bang
phuong phap sac ky khi ghép khéi phé 2 14n (GC/
MS/MS): khi mang He, 99,99%. T6c d¢ khi mang
Iml/phut, nhiét d6 80°C, 1 phut, nang nhiét do
40°C/phut téi 160°C, nang nhiét do 3°C/phut téi
250°C, 2 phut, nang nhiét do 40°C/phut t6i 280°C,
10 phut va nang nhiét d¢ 40°C/phut dén 300°C, 1
phut. Nhiét do budng tiém mau dugc git 250°C.
Thé tich mau bom vao 1pl. Cot mao quan HP5MS,
30 mx 0,25 mm x 0,25um.

2.3. Phuong phdp ddnh gid riii ro siic khde

Dbanh gia rti ro stic khde doi véi cac chat khong
gay ung thu theo cong thtic sau:

HI =¥HQ, (1) trong d6 HQ, = CDI/R{D (2)

RfD la liéu lugng tham chiéu, dugc khuyén cao
bdi USEPA cho tting méi nguy hai theo cac con
dudng phoi nhiém khac nhau (mg/kg/day); CDI. =
(C,x IR x EF, x ED)/(BW x AT) (3)

Trong d6: CDI la lugng hoéa chat BVTV tiép
nhéan hang ngay (mg/kg/ngay); C: néng do6 chat doc
(mg/kg); IR: muic do hap thu vao co thé (g/ngay);
ED: quang thoi gian phoi nhiém (ngay); EF: tin
xudt phoi nhiém (ngay/nam); BW: trong lugng co
thé AT: thoi gian phoi nhiém trung binh (d6i véi
chat khong gay ung thu, AT=EDx365 ngay) [3].
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Cyh c¢6 thoi gian luu 11,199 phdt, Per

la 11,304 phut, Cyp la 11,863 phut va Del la 13,191
phat (Hinh 1).

Céc duong chuidn dung d€ xac dinh Cyh, Per, Cyp
va Del dugc xay dung trén nén mau rau dé€ loai trit
cac anh hudng ti nén mau. Dai ndng d¢ cac chit
dung d€ xay dung dudng chudn tu 20-500 ng/mL,
hé s6 tuong quan tuyén tinh ctia cic dudng chuin
déu co gia tri cao hon 0,99. Giéi han xac dinh cta
phuong phap la 5 pg/kg.

Cac mau rau qua sau khi dugc tach chiét va chudn
bi mau theo phuong phdp QuEChERS, mau dugc
phan tich trén hé thong GC/MS/MS, ham lugng cac
héa chat nhém pyrethroid thu dugc két qua nhu
Bang 2.

Céc két qua dugc so sanh véi gidi han t6i da cho
phép ctia cac chat Cyh, Per, Cyp, Del, dugc néu
trong Thong tu 50/2016/TT-BYT [5] (c6 tham khéao
tiéu chuidn EU[6]).

Két qua Bang 2 cho thiy, hdu hét cic mau nghién
ctu tai 3 dia diém, vao 2 thoi diém la thang 4 va
thang 10 khong c6 hodc cé du lugng cac chat Cyp,
Cyh, Per va Del thédp hon giéi han t6i da cho phép
(GHCP) trong cac rau qua tuong ting nhu sau: Dau
bap (0,5; 0,03; 15 0,2); dau daa (0,25 0,3; 1; 0,2); ca
chua (0,2; 0,3; 1; 0,3) va dua chudt (0,2; 0,3; 0,5; 0,3)
mg/kg [5]. Chi c6 mdt s6 mau c6 du lugng 4 chét
nghién ctiu cao hon GHCP tii 1,5 - 7 l4n, cu thé nhu
sau: D61 v6i mau dau bap, c6 2 mau ldy & dia diém
(PD) 3 vao thang 4 va thang 10 c6 du lugng Cyh cao
hon GHCP 3 lan. D6i v6i mau dau dia, 6 PD3 co 1
mau ldy vao thang 10 c6 du lugng Per cao hon 3 ln,
DD1 c6 1 mau ldy vao thang 4 c6 du lugng Per cao
hon 1,5 1an, Cyp cao hon gan 1,5 14n. D6i véi mau ca
chua, D1 ¢6 1 mau ldy vao thiang 4 c6 du lugng Cyh
cao hon 3 1an, Per cao gip 7 1an, Cyp cao gdp 3 lan; 1
mau ldy vao thang 10 c6 du lugng Per cao hon 5 lan;
Cyp cao hon 3 lan; PD3 ¢6 1 mau ldy vao thang 10 ¢
du lugng Per cao gép 4 lan, Cyp cao gip 2,5 lan. Doi
v6i mau dua chuét, PD3 ¢é 1 mau ldy vao thang 10
c6 du lugng Per cao hon 1,5 14n, Cyp cao gip 3 lan;
DD1 c6 1 mau ldy vao thang 10 c6 du lugng Per cao
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A Hinh 1. Sdc phd dé MS/MS ctia cdc héa chdt BVTV Cyh, Per, Cyp va Del

Bang 2. Du lugng Cyh, Per, Cyp, Del trong cac mau nghién ctiu

Tén miu Miu Cyh (mg/kg) Per (mg/kg) Cyp (mg/kg) Del (mg/kg)
Th4 Th10 Th4 Th10 Th4 Th10 Th4 Th10
bb1 0,32 0,08 0,54 0,68 0,17 0,24 0,09 0,14
Dua chudt (dc) bb2 - - - - -
bb3 0,15 0,43 0,50 0,55 0,61 0,60 0,15 0,44
bbl1 0,92 0,08 1,47 1,12 0,58 0,57 0,30 0,42
Ca chua (cc) bb2 - - - - 0,05 -
bb3 0,38 0,15 0,91 0,83 0,55 0,57 0,30 0,37
bbl1 0,09 0,12 0,06 0,34 0,26 0,38 0,18 0,13
Piu daa (dd) bb2 - - - 0,053 0,10 - - -
bb3 0,21 0,60 0,24 0,21 0,14 -
b1 - 0,10 0,09 0,08 0,13 -
Diu bap (db) bb2 0,02 - - 0,05 - -
bb3 0,10 0,10 - 0,02 0,12 0,15 0,23
TT 50 [5] 0,3 (db0,03) |0,2(dc0,3;¢cc0,5)| 0,2(db0,5) 1(dc0,5)

Per

Del

2
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Bang 3. Cac thong s6 d€ tinh toan chi s6 rui ro stic khoe ngudi tiéu dung

AT (ngay) BW (kg) | EF (ngay/niam) | ED (nim) IR (kg/ngay)
Nguoilén | 10.950 56 100 0.2 v6i duia chugt,
0,1 v6i ca chua
) 0,1 v&i dua chudt,
Tré em 2.190 15 100 0.05 v6i ca chua

hon khoang 2 lan. So sanh véi két qua phan tich
cac du lugng hoéa chit trong nhéom rau cai tai
cac dia di€m nay, ham lugng céc chat trong qua
thdp hon ro rét [7], viéc hdp thu va tich lay cua
hoéa chit trong rau dn 14 c6 nguy co cao hon la
di vao trong qua. Trong mdt so loai rau qua lay
nghién ctiu da tim thay tii 1 dén 4 chat nhom
pyrethroid trong cung loai rau qua, & cing mot
dia diém. Két qua nghién ctu nay cho thiy, c6
thé do ngudi dan da khong tuén thu thoi gian
cach ly phun thudc, va cé thé da stt dung hon
hop chat d€ phun cho rau qua véi mong mudn
diét sdu hai manh hon truéc khi thu hoach rau
qua dem ban. Day ciing 1a mdt van dé ma nong
nghiép Viét Nam rit cdn quan tdm va quan ly
nham nang cao chét lugng nong san, ddm bio
stic khoe ctia nguoi dan.

3.2. Ddnh gid rii ro siic khée ngudi tiéu
diung khi sit dung dua chudt va ca chua lam

thiic dn

Theo két qua phén tich du lugng 4 chdt nhom
pyrethroid & Bang 2 cho thdy, qua dau bap va
dau daa c6 du lugng hoa chat BVTV thap hon
nhiéu so v6i GHCP, cho nén dé danh gia rui
ro stic khoe doi véi ngudi tiéu dung, sé chi lua
chon 2 rau qua cé du lugng hda chat BVTV
cao la dua chuét va ca chua; 2 loai rau qua nay
dugc st dung kha phd bién, va thudng xuyén
v6i ngudi tiéu dung 6 mién Bic Viét Nam. Theo

Bang 4. Chi s ri ro stic khde (HI) khi nguoi tiéu dung st dung

dua chudt va ca chua lam thic an

Bang 2, viéc danh gia rui ro stic khoe dua vao
xac dinh chi s6 HI véi nhom pyrethroid cé
trong dua chudt lay tai vi tri DD3 va ca chua
ldy tai vi tri DDP1. Dya vao cac thong s6 gia
thiét & Bang 3 va gia thiét nguoi tiéu dung su
dung dua chuét & ving PDP3; ca chua 6 vung
DD1 cb du lugng hoa chidt BVTV & Bang 2 dé
tinh chi s6 rui ro stic khoe nguoi tiéu dung HI
cho 2 déi tugng la nguoi 16n va tré em. Két
qua xac dinh chi s6 HI dugc néu trong Bang 4.

Theo két qua tinh toan chi s6 HI & Bang
4 cho thdy, gia tri HI dao dong tu 0,1473 -
0,1575 doi véi ngudi 16n va ti 0,3298 - 0,3528
& tré em. Cac gia tri nay nho hon 1 tu 2,8 -
6,7 lan, diéu do6 co6 nghia 13, médc du du lugng
Cyh, Per, Cyp, Del c6 mat trong dua chuot va
ca chua, néu ngudi dan trong vung st dung
nhiing loai rau qua nay lam thtic an thi mtc
do rui ro stic khoe khong c6 hodc khong dang
ké (gia tri HI khoang 10-1) [7]. Theo Samuel
(2017), khi phan tich danh gia nhém hda chat
pyrethroid trong thuc phdm tai Ghana va udc
tinh chi s6 HI ctia nhém chat nay & ca chua va
ca tim anh hudng téi stic khde nguoi tiéu dung

0 muc 10-3 [9].

4.KET LUAN

Du lugng Cyh, Cyp, Per va Del trong d6 qua
va diu bap tai cac dia diém nghién cdu & Ha

HI khi sit dung Dua chudt | HI khi st dung Ca chua
RD Nguioi I6n Tré em Nguidi I6n Tré em
- Cyh | 0,005 0,0701 0,1571 0,075 0,168
Per 0,05 0,007 0,0157 0,0075 0,0168
Cyp 0,01 0,0351 0,0785 0,0375 0,084
Del 0,01 0,0351 0,0785 0,0375 0,084
Tdng 0,1473 0,3298 0,1575 0,3528
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Nam la thdp hon GHCP. Da
xac dinh thdy du lugng cta
4 chat nghién ctiu trong dua
chuoét va ca chua, trong do6 cé
mot s6 mau cao hon GHCP tit
1,5 - 314n, dac biét c6 mdt mau
cao hon 7 lan.

Két qua danh gia rai ro
stic khoe thong qua chi s6 HI
cho thay, gia tri chi s6 HI nho
hon 1 tti 2,8 - 6,7 lan, nhu vay,
nguoi tiéu dung & khu vuc
nghién ctu st dung dua chudt
va ca chua ctia dia phuong lam
thtic dn sé khong cé nguy co
anh hudng t6i stic khoem
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EVALUATION OF PYRETHROIDS RESIDUE
IN SOME VEGETABLES IN HA NAM PROVINCE
AND THEIR HEALTH RISK ON CONSUMERS

Tran Thi Huyen Nga'", Do Thi Thu Ha',Hoang Minh Trang'

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

*Faculty of Chemistry, University of Science, Vietnam National University, Hanoi

ABSTRACT

Pesticides in pyrethroid group has been replaced for the old organochloride by safety, short

Le Anh Tuan', Do Thi Viet Huong?

persistence, high effectiveness, low toxicity. This study evaluated the residues of four pesticides A -
Cyhalothrin, Permethrin, Cypermethrin, Deltamethrin in four popular vegetables such as cucumber,
tomato, pea, okra in some markets and vegetable stores in Ha Nam Province. The results showed
that four pesticides were found in cucumber, tomato, pea, okra at low concentrations. However,
vegetables had residues of 3 pesticides Lamda-Cyhalothrin, Permethrin, Cypermethrin, 2 to 3 times
higher than maximum threshold level in Circular 50/2016/TT-BYT. The HI index was estimated to
assess the consumer health risks of using cucumbers and tomatoes as food. The calculated HI values
were low in compared to 1, which means that both adults and children’s health will not be affected
when using cucumber and tomato as food.

Keywords: Pyrethroid, health risk assessment, HI.

97



¢ Méi trusng

lf\l:lH HU(:)NG CUA TINH DAU TOI DEN KHA NANG
BAO QUAN THIT TRAU TUOCI

TOM TAT

Nguyén Vin Loi*, Nguyén Thi Phwong Mail|®

Lé Anh Tuén, Tran Vin Quy

€ gop phan lam tang gid tri st dung cta tinh dau toi, nghién ctiu kha ning bao quan thit triu tuoci
bang tinh dau to6i véi cac ty 1€ 1, 2 va 3 mL tinh d4u/100g thit dugc thuc hién. Cac chi tiéu cam
quan, héa sinh va vi sinh vét cta thit tru tuoi dugc lya chon d€ danh gia. Két qua cho thdy, ty 1é tinh
dau toi dap ting tot nhat la 2 mL/100g thit sau 5 ngay bao quan. Thit giti mau dé tuoi, c6 do dan hoi tot,
khong bi nhdét, thit c6 mui ty nhién xen lan véi mui thom cta tinh dau toi, nudce ludc thit trong, cd vi

ngot va mui thom déc trung. Cac chi tiéu hoa sinh

(protein, lipid va cdc chit khodng) bién d6i khong

dang ké so vi thit trau tuoi ban ddu; tong s6 vi sinh vat hiéu khi thip hon giéi han cho phép va khong
phat hién su c6 mdt ctia cac chung vi sinh vat thudc Coliforms, Escherichia coli, Clostridium perfringers,
Staphylococcus aureus va Salmonella. Két qua nghién ctiu nay la co sd tin cay d€ xay dung quy trinh bao

quan thit trdu tuoi bang tinh dau toi.

Tii khéa: Bdo qudn thit trau tuoi, chi tiéu cdm quan, chi tiéu hoa sinh, chi tiéu vi sinh, tinh ddu toi.

1. PAT VAN PE

Tinh dau tdi dugc thu hdi tii ¢t toi bang nhiéu phuong
phap héa ly khac nhau, thudng c6 mau vang nhat, trong
sudt, vi hoi cay nong va mui thom dic trung hép dan.
Trong tinh d4u to6i c6 chiia cac cdu tu diallyl sulfid, diallyl
disulfid, 3-vinyl-1,2-dithiacyclohex-4-ene, 3-vinyl-1,2-
dithiacyclohex-5-ene, diallyl trisulfid, ... [1- 3]. Tinh dau
toi ¢6 tdc dung khang khudn manh d6i véi vi khudn
Escherichia coli, v6i néng d6 tinh dau toi 0,015% sau 72 giG
[2]. Ngoai tac dung khang khuén déi véi chiing vi khudn
Escherichia coli, tinh dau nay con khang khuén trén chlng
vi khudn Salmonella enterica, Listeria monocytogenes
(4], Bacillus cereus, Staphylococcus aureus, Salmonella
typhimurium [5]. Vivay khi b6 sung tinh d4u toi vao trong
thuc phdm viia ¢ tdc dung tao mui thom va viia c6 tac
dung bdo quéan thuc phdm. Trong khi d6 thit trau tuoi 1a
loai thuc phdm giau gid tri dinh dudng, chtta ham lugng
protein, lipid, vitamin, chat khodng va ciing la moi trudng
rat thudn lgi cho vi sinh vét sinh trudng va phat trién. Hién
nay, thit tru tuoi thudng dugc bdo quan bang phuong
phép dong lanh, uép mudi, sdy kho hodc dung axit hiiu
co. Viéc ting dung tinh d4u toi d€ bao quan thit trau tuoi
dang it dugc nghién ctiu [5]. Muc dich ctia nghién ctiu nay
la danh gia kha nidng bao quan thit trau tuoi bang tinh dau
toi, mot trong nhiing hgp chat thién nhién rat co gia tri
trong 4m thuc noéi riéng va stic khoe con ngudi ndi chung,
gop phan lam ting gia tri st dung cta tinh dau toi, lam
co s6 cho viéc xay dung quy trinh bao quan thit trau tuoci
bang tinh dau nay.

2. POI TUQONG VA PHUONG PHAP
NGHIEN CUU

2.1. Doi tugng nghién ciiu va héa chdt si dung
2.1.1. Doi tugng nghién ciiu
- Tinh déu toi dugc thu héi bang phuong phéap
chung cat 16i cuén hoi nudc ti cu toi dugc trong tai
Van Giang, Hung Yén. Sau khi chung cét va tinh ché
tinh dau dugc dung trong lo thuy tinh t6i mau va bao
quan lanh. Tinh diu téi sti dung d€ bao quan thit trau
tuoi phdi dam bao chat lugng, danh gid cam quan
theo TCVN 8460:2010, xac dinh ty trong theo TCVN

8444:2010, x4c dinh chi s6 axit theo TCVN 8450:20210,
xac dinh chi s6 este theo TCVN 8451:2010.

- Thit trau tuoi dugc thu mua tai 16 mé xa Thach
Bich, Thanh Oai, Ha Ngi, thit dugc bao quan lanh &
nhiét d¢ ti 4-6°C trong thung x6p dé van chuyén ti 1o
mo vé phong thi nghiém.

Bang 1. Cac cong thic thi nghiém

. Cac cong thtic thi nghiém
TT | Thanh phan
CT-1 | CT-2 |CT-3 | CT-4
1 | Thit trau tuoi (g) | 2.000 | 2.000 | 2.000 | 2.000
Tinh dau toi
2 lmLioogthiy | ° | L[ 2|3

A Ghi chu: CT-1 - Cong thiic 1; CT-2 - Céng thiic 2;
CT-3 - Cong thiic 3; CT-4 - Cong thiic 4. Cdc cong thiic
nay déu dugc thuc hién & nhiét do 14 - 15°C

'Khoa Moi trudng, Trucng Pai hoc Khoa hoc Ty nhién, Pai hoc Qudc gia Ha Noi
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2.1.2. Héa chat

Céc hoa chit st dung trong phan tich bao goém:
Kali sulfat, axit boric, natri hydroxit, xanh metylen,
etanol, n-hexan, nudc cit, pectin, ....

2.2. Phuong phdp nghién ciiu

2.2.1. Phuong phdp b tri thi nghiém

D€ xac dinh anh hudng cta tinh diu toi t6i kha
ndng bao quan thit trau tuoi, thi nghiém dugc thuc
hién theo 4 cong thtic [5], dugc dua ra trong Bang 1.

Tién hanh thi nghiém: Thit trau tuoi trudc khi dua
vao bao quan dugc xat mudi dé khii khuén va ria sach
mudi bang nudc dun s6i d€ ngudi, sau d6 dung xi
lanh tiém tinh dau tdi vao cac miéng thit va phun tinh
dau tdi 1én bé mdt cdc miéng thit nay, sau dé goéi kin
bang bao bi polyetylen va dua vao tu lanh, git nhiét do
khoéang 14 - 15°C. Sau 5 ngay, cidc mau dugc dem phan
tich, danh gid cac chi tiéu ctia chat lugng thit trau. S&
di chon thoi diém nay dé€ phén tich la theo két qua
nghién ctu tham do, & thoi diém ngay tha 5 véi diéu
kién nhiét d6 dudi 15°C, két hop véi su c6 mit cua tinh
dau toi thit trdu tuoi chuyén sang giai doan chin téi.
Trong giai doan nay thit dat dugc ca hai gid tri la gia
tri dinh duéng va cam quan.

2.2.2. Phuong phap phan tich
Phuong phap phén tich, xac dinh cac chi tiéu cam

quan, héa sinh va vi sinh ctia cdc mau nghién ctu dugc
thé hién trong Bang 2.

3. KET QUA NGHIEN CUU

3.1. Anh huéng ctia tinh ddu téi dén su bién doi
cdc chi tiéu cdm quan cua thit trau tuoi trong qud
trinh bdo qudn

Chi tiéu cam quan cta thit trdu c6 y nghia quan
trong doi voi ngudi tiéu dung, duge danh gia vé mau
ctia bé mét bén ngoai, d6 dan hoi, mui va nude ludc thit.

Két qua cam quan mau thit triu tuci va cic mau
sau bdo quan dugc thé hién trong Bang 3.

Chi tiéu cam quan cua thit trau tuoi dugc xdc dinh
theo tiéu chuin Viét Nam TCVN 3215: 1979. Trang
thai, mau siac, mui va vi cua thit dugc xac dinh theo
thang diém 5 gom 6 bac. Tong diém cta cac chi tiéu
cam quan cao nhét la 20 diém va thdp nhat la 0 diém.
Tinh diém trung binh ctia cdc thanh vién hoi dong doi
v6i tting chi tiéu cam quan, ti€p theo nhan véi hé so6
quan trong tuong ung cta chi tiéu dé goi la diém co
trong lugng cta tling chi tiéu, sau do tinh tng s6 diém
6 trong lugng cua tat ca cac chi tiéu cdm quan dugc
s6 diém chung. Vi loai t6t (18,6 - 20 diém), loai kha
(15,2 -8,5), loai trung binh (11,2 - 15,1), loai kém (7,2
- 11,1), loai rat kém (4,0 - 7,2) va loai hong (0 - 3,9).
Hé s6 quan trong dugc hoi dong thong nhét la: Mau
sac bén ngoai (1,1), d6 dan hoi (1,3), mui (0,7) va nudc

Bang 2. Phuong phap xac dinh cac chi tiéu cua
cac mau thit trau dugc nghién ciiu

Chi tiéu Phuong phap, tiéu chuin dap dung
TCVN 3215:1979. San phdm thuc
Cam quan ph&m phén tich cdm quan - Phuong
phép cho diém
Ham ldon TCVN 8134:2009. Thit va san phdm
MO8 | i thit - Phuong phap xéc dinh ham
protein .
lugng nito
Ham luon TCVN 8137:2009. Thit va san phdm ti
Jam luens thit - Xac dinh ham lugng chit béo tu
lipid
do
TCVN 7141:2002. Thit va san phdm
Ham lugng P tu thit - Xac dinh phét pho tng s6-
phuong phap quang phé
TCVN 1537: 2007. X4c dinh ham
Ham lugng K, | lugng Ca, Cu, Fe, Mg, Mn, K, Na va
Ca, Mg, Fe, Zn | Zn - Phuong phdp quang phd hép thu
nguyén td
pH Gidy quy

Téng s6 vi
khuén hiéu khi

TCVN 7928:2008. Thuc phdm - Xac
dinh tdng s6 vi sinh vat hiéu khi bang
phuong phap gel pectin

Coliforms

TCVN 6848:2007. Phuong phap dinh
lugng Coliforms - Ky thuat dém khuin
lac

Escherichia coli

TCVN 9976: 2013. Thit va thuy

san - Dinh lugng Escherichia coli
bang phuong phép sti dung dia dém
Petrifilm

TCVN 4991:2005. Phuong phéap dinh

Ci;);;ir;dlet;n lugng Clostridium perfringers trén dia

P & thach- Ky thuit dém khuén lac
TCVN 4830-1:2005. Phuong phap

Staphylococcus (Iimh lugng S’taph)fl.ococcus ¢6 phan
ung duong tinh véi Coagulase

aureus P
(Staphylococcus aureus va cac loai
khéc) trén dia thach

Salmonella TCVN 4829: 2005 vé Phuong phap

phat hién Salmonella trén dia thach

Gié6i han nhiém
vi sinh vat

TCVN 7046:2009 vé Thit tuoi - Yéu
cau ky thuat

ludc thit (0,9). Két qua danh gia cam quan trong Bang
3 cho thdy, thit tru tuci ¢ mau sic do tuoi, do dan hoi
tot, cdu truc thit sdn chac. Sau 5 ngay dugc bao quan, &
cong thiic CT-1 ¢6 t6ng s6 diém cam quan thdp nhit,
diéu nay co6 thé do & cong thiic nay khong st dung
tinh dau toi, dan t6i vi sinh vat sinh trudng va phat
trién manh lam cho chi tiéu cdm quan cua thit bién
d6i manh hon so véi thit bao quan & cac cong thiic
khac; & cong thic CT-2 véi ty 1¢ tinh dau tdi st dung
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Bang 3. Anh huéng cia tinh diu t6i dén su bién ddi cac chi tiéu cdm quan cia thit trau tuci sau 5

ngay bao quan

Thang diém va cdm quan ctia cic mau thit
Chi tiéu o . Sau 5 ngay bao quan
Thit trau tuoi
CT-1 CT-2 CT-3 CT-4
Mau (bén - 3,16° 3,.21° 4,43 4,42
ngoai) Do tuoi Mau nhgt nhat Mau nhgt nhat Mau do tuoi Mau dé tuoi
- 2,02° 2,350 3,89¢ 3,86¢
Do dan hoi . . Tét, kho 5
Tét Mém nhiin, nét Kém Tét, khong conhot | 7 1018
- 3,07* 3,39 3,71¢ 3,484
Mui ty nhién xen | Mui ty nhién xen
Ml‘ll x 7,0 N\ . X 7,0 \ .
Ty nhién Hoi, théi Hoi lafn véi mui th(.jm lan :7(31 mi t.hdm
dac trung ctia tinh | nong cta tinh
dau toi dau toi
- 2,72% 3,46° 4,59¢ 4,45¢
Nudc ludc thit Trong, c6vi | Puc, c6 mui hdi, Hdl, du?’. kl}(.)ng Tr(jng, €0 Vi ngot Tr(gng, €0 vi ngot
. c6 mui hoi, dac trung, mui déc trung, mui
ngot vi chua N . y .
khong cé vichua | thom dic trung thom déc trung
Téng diém - 10,97 12,41 16,62 16,21
Xép loai - Kém Trung binh Kha Kha

A Ghi chii: Theo hang ngang, cdc s6 mang s6 mii khdc nhau thi sai khdc cé y nghia théng ké (véi P < 0,05)

la 1 mL/100g thit, tong diém cam quan 12,41 va xép
loai trung binh. Diéu dé cho thdy khi ty 1¢ tinh d4u
toi ting 1én 1 mL/100g thit, van chua da kha nang tic
ché hiéu qua hoat dong ctia vi sinh vat. Khi tang ty 1¢
tinh dau to6i 1én 2 mL/100g thit (cong thiic CT-3) va
3 mL/100g thit (CT-4) két qua xép loai déu dat kha,
nhung téng di€ém & cong thic CT-3 dugc danh gia
cao hon (16,62) so v6i CT-4 (16,21). Ném thu thit
trau bao quan & cong thic CT-4 sau khi ludc, cam
nhan ¢ vi hoi déng ctia tinh dau. Diéu d6 cho thay
voity 1é tinh ddu toi diing dé bao quan 1a 3 mL/100g
thit sé lam cho thit trau c6 vi hoi dang. Vi vdy dua
vao chi tiéu cam quan, d€ giam gia thanh san phim
va han ché hién tugng thit trdu c6 vi dang, chon ty 1é
tinh ddu toi la 2 mL/100g thit lam co s& d€ xay dung
quy trinh bao quan thit trau tuoi.

3.2. Anh huiéng ciia tinh ddu téi dén sy bién d6i
cdc chi tiéu hoa sinh cua thit trau tuoi trong qud
trinh bdo qudn

Trong qué trinh bao quan thuc phdm néi chung
va thit trau tuoi ndi riéng, ngoai cac chi tiéu cam
quan, cac chi tiéu hoa sinh ciing c6 su bién doi theo
thoi gian. Muc dich ctia cac bién phdp bao quan la
han ché sy bién d6i nay dén muic thap nhat. Két qua
xac dinh sy bién d6i cac chi tiéu hoa sinh cta thit
trau tuoi trong qua trinh bao quan dugc thé hién
trong Bang 4.

Tu cac két qua nghién ctiu thé hién trong Bang 4
cho thdy, trong thit trdu tuoi c6 ham lugng protein
16n hon 20%, ham lugng lipid 16n hon 3% va ham
lugng chat khoang cting chiém ty 1¢ cao, dac biét 1a
ham lugng K, P, Mg, Ca. Sau 5 ngay bao quén, cac
thanh phén protein, lipid va chit khoang & cong thtic
CT-1 déu giam so vdi thit trau bao quan & cac cong
thtic c6 su dung tinh ddu téi. Trong do, cong thtc
CT-2 c6 su giam cac thanh phan protein, lipid va chat
khoang 16n hon so véi cong thiic CT-3 va CT-4. So
sanh gitia hai cong thic CT-3 va CT-4, két qua cho
thdy su bién ddi cac thanh phan protein, lipid va chit
khoang déu khong co su khac biét 16n.

Dua vao do pH cho thdy, sau 5 ngay bao quan do
pH cua thit trdu & cong thiic CT-1 va CT-2 déu lén
hon 7, s& di c6 hién tugng nay 1a do protein cta thit
da bi bién déi dé giai phong ra NH, lam cho do pH
tang, trong khi d¢ thit trau bao quan & cac cong thiic
CT-3 va CT-4 d6 pH nho hon 7. biéu d6 chiing to,
voi ty 1é tinh dau toi 2 - 3 mL/100g thit da c6 tac dung
han ché sy bién d6i hiéu qua cac chi tiéu hda sinh cua
thit trau trong qud trinh bao quéan. So véi thit trau
tuoi trudc khi dua vao bdo quan thi su bién ddi cac
chi tiéu hoa sinh nay dién ra khong dang ké. Do do
duya vao chi tiéu hoa sinh, d€ tiét kiém chi phi trong
qua trinh bao quan, chon ty 1é tinh dau t6i 2 mL/100g
thit d€ xay dung quy trinh bdo quan thit trau tuoi la
phu hop.
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Bang 4. Anh huéng ctia tinh du téi dén su bién ddi cac chi tiéu hoa sinh ctia  thit trau tuoi. S6 di khong

thit trau tuoi sau 5 ngay bao quan

phat hién dugc sy ¢ mat

cua téng sO vi sinh vat

Két qua chi tiéu héa sinh hiéu khi 1a vi sau khi giét

TT | Chi tiéu héa sinh o . Sau 5 ngay bao quan md tién hanh pha cit, 1ldy
hittdutiol mor T et | crs | cra H}ﬁu;hit Nk bao g(’)(; kin

1 | Protein (g/100g) 217 189° | 197 | 208 | 209 | Ya©bao pinionvadung
— - - : - trong thung x6p c6 chua

2 | Lipid (g/100g) 3,9 2,9 3,1 3,4 3,5 nuée d4, van chuyén vé
3 K (mg/100g) 367 338 347° 355¢ 356° phong thi nghiém da dugc
4 Ca (mg/100g) 19 15° 16° 18 18¢ v trung, sau do thit dugc
5 | Fe(mg/100g) 2.1 1,6° 1,7 1,8 1ot | rla sach bang nuge dun
v 1100 o8 o " - - s0i d€ ngudi da day kin, roi

6 g (mg/100g) thit duoc xat mudi dé kht
7 P (mg/100g) 229 209° 214 216° 217° khudn tridc khi phan tich.
8 Zn (mg/10g) 45 3,7° 3,9 4,0 4,1¢ Sau 5 ngay bio quin,
9 bo pH <7 >7 >7 <7 <7 thit trau ¢ cong thic CT-1

A Ghi chii: Theo hang ngang, cdc s6 mang s6 mui khdc nhau thi sai khéc cé y nghia thong

ké (véi P < 0,05)

3.3. Anh huéng cia tinh ddu téi dén sy bién doi
cdc chi tiéu vi sinh vdt cua thit trau tuoi trong qud
trinh bdo qudn

Vi sinh vét la tdc nhén gay tho6i hong thit trong qua
trinh bdo quan. Vi vay, cac phuong phap bao quan
déu nham tc ché su hoat dong ctia vi sinh vat dé kéo
dai thai gian st dung cua thit. Két qua xac dinh anh
hudng cta tinh du tdi dén sy bién ddi cac chi tiéu vi
sinh vat cta thit trdu tuoi trong qua trinh bao quan
dugc trinh bay trong Bang 5.

Tu s6 liéu két qua thé hién trong Bang 5 thdy
rang, khong phat hién su c6 mit cta téng s6 vi sinh
vat hiéu khi, Coliforms, Escherichia coli, Clostridium
perfringers, Staphylococcus aureus va Salmonella trong

Bang 5. Anh hudng ctia tinh du téi dén su bién ddi cic chi tiéu vi sinh vat

cua thit trau sau 5 ngay bao quan

bi nhiém mot s§ vi sinh
vat. Céc chi tiéu vé tong s6
vi sinh vat hiéu khi va Salmonella déu vugt qua gisi
han cho phép theo TCVN 7046:2009. Déy la nguyén
nhan co ban lam cho thit bi théi hong nhanh. Thit
trdu bao quan & cong thic CT-2, tong s6 vi sinh vat
hiéu khi cling vugt qua gi6i han cho phép. Diéu dé
cho thdy, véi ty ¢ tinh dau t6i 1 mL/100g thit 1a chua
du kha nang tic ché sy phat trién cta vi sinh vat nay.
Trong khi do, thit trau bao quan & cac cong thtic
CT-3 va CT-4, v6i ham lugng tinh d4u toi dung
dé bao quan tuong tng la 2 - 3mL/100g thit, déu
khong phat hién sy c6 mat ctia cac chting vi sinh vat
Coliforms, Escherichia coli, Clostridium perfringers,
Staphylococcus aureus va Salmonella, téng s6 vi
sinh vat hiéu khi phat hién dugc thap hon giéi han
cho phép theo TCVN 7046:2009. Nhu vay, véi ty 1¢
tinh dau tdi ti 2 - 3 mL/100g
thit da c6 tac dung hiéu qua
trong viéc kim ham sy phat

trién ctia cac vi sinh vat gay
Két qua chi tiéu vi sinh anh huéng xau dén chat
Chi ticu Gidi han lugng ctia thit trau tuoi. Két
nhiém | Thit trau Sau 5 ngay bao quan qud nay ciing phu hgp véi
tuoi CT-1 | CT-2 | CT-3 | CT-4 | két qua nghién ctiu ctia Lalla
T6ng s6 vi sinh vat hiéu F:D Yé cong su [11’ Ta1heri M
khi (CFU/g) : 105 KPH 4.105 | 2.105 102 102 va cong su [2] vé kha ning
tic ché sy hoat dong cuia tinh
Coliforms (CFU/g) 102 KPH 80 60 KPH KPH dau toi.

o Vi vay, dua vao chi tiéu
Escherichia coli (CFU/g) 102 KPH 12 8 KPH KPH vi sinh vat va dé giam gi4
- _ thanh trong qud trinh bao
(CCkl):sLtIr/ld)lum perfringers 102 KPH 15 12 KPH | KPH | quan, chon ty l¢ tinh dau
g t6i 2 mL/100g thit lam co
Staphylococcus — aureus 102 KPH 12 10 xpH | xPH sc’f cho Yiéc Xf}y dl,ir}g quy
(CFU/g) trinh bao quén thit trau
tuci bdng tinh diu toi &

Salmonella (CFU/g) 0 KPH 10 KPH KPH KPH nhiét do tif 14 - 15°C.

101



¢ Moi truong

4. KET LUAN

ba tién hanh thi nghiém kha nang bao quan thit trau
tuoi bang tinh ddu toi véi cac ty 1€ 1, 2 va 3 mL/100g thit.
Két qua danh gia cac chi tiéu cam quan, chi tiéu héa
sinh va chi tiéu vi sinh cua thit trau tuoi cho thdy, ty 1¢
khdi lugng tinh d4u toi dap ting t6t nhat chat lugng ctia
thitla 2 mL/100g thit, sau 5 ngay bao quan. Thit giti mau
do tuoi, c6 do dan hai tot, khong bi nhét, thit cé mui tu
nhién xen 1an v6i mui thom ctia tinh dau toi, nudce ludc

thit trong, c¢6 vi ngot va mui thom déc trung. Cac chi
tiéu hoa sinh (protein, lipid va cac chat khoang) c6 bién
d6i khong dang ké so vdi thit trau tuoi ban dau. Téng
s6 vi sinh vat hi€u khi phat hién dugc thap hon gidi han
cho phép va khong phat hién su c6 mat ctia cac chiing
vi sinh véat Coliforms, Escherichia coli, Clostridium
perfringers, Staphylococcus aureus va Salmonella. Két
qua nay la co sd tin ciy dé x4y dung quy trinh bdo quan
thit tru tuoi bang tinh ddu toim
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EFFECTS OF GARLIC ESSENTIAL OIL
ON PRESERVATION POSSIBILITY OF FRESH BUFFALO MEAT

Nguyen Van Loi'’, Nguyen Thi Phuong Mai!
Le Anh Tuan', Tran Van Quy’
'Faculty of Environmental Sciences, University of Science,
Vietnam National University, Hanoi
ABSTRACT

To help increase the value of garlic essential oil, research on the possibility of preserving fresh
buffalo meat with garlic essential oil with the ratios of 1, 2 and 3ml of garlic oil per 100g of meat was
conducted. The sensory, biochemical and microbiological criteria of fresh buffalo meat were selected
for evaluation. The results showed that the most efective ratio was 2ml of garlic oil per 100g of meat
after 5 days of preservation. The meat kept its bright red color and good elasticity, was not slimy and
had a natural smell mixed with the aroma of the garlic essential oil; the broth from the boiled meat
was clear with the typical sweetness and aroma. The biochemical parameters (proteins, lipids and
minerals) did not change significantly compared to the original fresh buffalo meat. The total number of
aerobic microorganisms was within the allowable limit and the microbial strains including Coliforms,
Escherichia coli, Clostridium perfringers, Staphylococcus aureus and Salmonella were not detected. The
results of the study provide a credible basis for building a process of preserving fresh buffalo meat using
garlic essential oil.

Key words: Preservation of fresh buffalo meat, sensory criterion, biochemical criterion, microbiological
criterion, garlic essential oil.
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PHUONG PHAP LOAI BO MAU CUA GO VA TIEM
NANG CHE TAO VAT LIEU MGI TU GO TU NHIEN

Pham Thi Ngin Giang, Nguyén Thi Lan Huwong
Nguyén Ngoc Duy, Nguyén Thi Hanh, Nguyén Hiru Huin

TOM TAT

(1)

G6 la vat liéu dugc stt dung tii rat sém trong xay dung va sinh hoat thudng ngay. Thanh phan
ctia g6 bao gom lignin, xenlulo va hemicellulose. Lignin - hgp chat hiiu co chinh tao mau go,
chiém 80 - 95% su hdp thu anh saing (HTAS) trong g6, dugc xt ly bang nhiéu phuong phap. Trong
nghién cttu nay, phuong phap st dung la xti Iy bang hoa chat két hop véi xti ly nhiét, st dung natri
hydroxit va natri sulphit trong nudc & nhiét do cao d€ loai bo thanh phan lignin HTAS, thay déi
cdu tric gé Tram. Viéc b6 sung vao mot s6 chit trong qua trinh xt Iy nhdm tao ra mot loai vét liéu
mdéi co6 hiéu sudt quang hoc va hiéu sudt co hoc tuong tu nhu nhua hay thuy tinh, nhung c6 kha
nang phén hay sinh hoc. G6 trong suét la vat liéu hia hen sé mang lai nhiing hiéu qua dang mong

dai, c6 lgi ich kinh té va than thién v6i moi trudng.

T khéa: Lignin, g6 trong sudt, hiéu sudt quang hoc.

1. DAT VAN PE

Vit liéu téng hgp polyme gé (Wood Polyme
Composite_ WPC) 1a su két hgp gbé v6i polyme
giup tang cuong ciac dic tinh vat ly cta go,
composite diéu chinh theo cac tng dung cu thé
dugc cai thién nhu: D¢ cling bé mat, kha nang
chdng thdm nudc, 6n dinh kich thudc, chdng mai
mon, chéng chdy... Do vy, WPC c6 thé st dung
lam san g6, d6 noi that, thiét bi thé thao, cic bod
phan cho nhac cy, ting dung céng nghiép va vat
liéu x4y dung [1].

Mot xu hudéng mdéi trong ché tao vat liéu xay
dung la WPC trong sudt dugc phat trién gan day,
nham cai thién cidc ddc tinh quang hoc, co hoc
va nhiét hoc. G6 trong suét (Transparent Wood
Composite_TWC) lan dau tién dugc ché tao tu
nam 1992 dya trén phuong phap loai bé cac thanh
phan HTAS (chu yéu la lignin), sau dé lap day
bing polyme c6 chiét xudt phtt hgp véi nén gob [2].

Cac nghién ctiu sau nay vé TWC déu dua trén
nguyén tac ndi trén, nhung st dung phuong phap
loai bo lignin khac nhau. Ngay nay, vat liéu tu
nhién va cac chit dan xudt ti gb dugc coi 1a mot
trong nhiing lua chon thay thé quan trong trong
nhiing tda nha “xanh”, tiét kiém nidng lugng. Loai
vat liéu nay c6 cac dac tinh quang hoc, hiéu suat
co hoc vugt trdi, tiém nang da chiic nang 16n.

O trang thai tu nhién, gé khong phai la vat liéu
trong su6t vi kha nidng tan xa va HTAS. D€lam cho
g0 trong sudt, can phai loai bd ca hai yéu t6 nay.
Lugng anh sang hép thu lién quan chat ché dén
thanh phén héa hoc. G6 ¢6 mau la do sy c6 mat
cta cac thanh phan HTAS nhu lignin, diép luc,
tannin. Trong s6 nay, khoang 80 - 95% sy HTAS
trong g6 la do lignin. Sy HTAS nay c6 thé dugc
giam thiéu ddng ké bang cach xti ly hoa hoc, 1y hoc
do6i voi g6 nham loai bo hoan toan lignin hodc vo
hiéu héa cac té bao sic t6 bén trong lignin. Viéc ap
dung phuong phép phu hgp d¢€ loai bo lignin tré
nén quan trong trong quy trinh ché tao TWC.

Cdc phuong phdp loai bé lignin trong go gom:

Nhiét phan: Qua trinh nhiét phan cuta lignin
xay ra trong mot khoang nhiét do rong (tu 160 -
900°C) va tao ra nhiéu cdn ran. Nhung viéc tiéu
thu nang lugng trong qua trinh nhiét phan dé loai
bo lignin ra khoi gé khong dat dugc hiéu qua cao,
trén thuc té, thudng stii dung két hgp nhiét phan
v6i mot phuong phép khac dé xi ly [5].

Vi séng: St dung vi song d€ lam ndng sinh khoi,
pha va lignin. Mot nghién ctiu xt ly vi song doi véi
x0 chum qua co dau trong diéu kién kiém cho thay
lugng lignin giam 74% [4]

'Khoa Méi trucng, Trudng Pai hoc Khoa hoc Tu nhién, Dai hoc Qudc gia Ha Nji

103



104

Méi truong

Ap sudt: St dung nudc dugc lam néng véi
nhiét do tii 100 - 374°C va chiu ap sudt cao (< 22
MPa), giti cho nudc cé kha nang hoa tan ctia cac
hop chat hiiu co [3].

Héa chdt: Trong moé6i trudng kiém
hemixenlulozo va lignin ¢ thé hoa tan & nhiing
muc do khac nhau, tuy thudc vao diéu kién ctia
chiét xuit, trong khi xenlulozo van khong hoa tan.
biéu kién d€ xt ly trong moi trudng kiém phic
tap hon so véi cic phuong phap khac. N6 c¢6 thé
dugc thuc hién & diéu kién thuong, tuy nhién, néu
can tién hanh tién xt ly trong thoi gian dai thi can
¢6 nhiét do cao [4, 5].

Ozonolysis: Xt ly bang ozone cht yéu phan
huy lignin nhung anh huéng khong dang ké dén
hemixenlulozo va xenlulozo. Mac du ozonolysis 1a
phuong phap xt ly hiéu qua, nhung lugng ozone
yéu cdu cao nén kha ton kém, khoé c6 thé dugec mé
rong & quy mo cong nghiép [5].

Xt ly sinh hoc: Bugc thuc hién boi cac vi
sinh vat nhu ndm, cha yéu phan huay lignin,
hemixenlulozo va mét lugng nhé xenluluzo. Cac
sinh vat phan giai nay dugc st dung dé loai bo
lignin khoi chit nén lignoxenlulosic, dong thoi
san xudt enzim xenlulaza. Nhiing nghién ctiu
vé xu ly tan du gob cing, gb mém bang vi khudn
Streptomyces griseus dugc phéan 1ap ti xac 14 cho
thdy, né tang cudng kha nidng hoa tan kiém nhe
cta lignin va tao ra mtc do cao cua phtic hop
xenlulaza khi phat trién trén chit nén gé. Ham
lugng lignin mét di lan lugt 1a 10,5%; 23,5% doi
v6i gb mém va gob cling [6].

2. POI TUONG VA PHUONG PHAP
NGHIEN CUU

Nghién ctiu dugc tién hanh tai Phong thi
nghiém Nghién ctu Moi truong, Khoa Moi
truong, Truong Dai hoc Khoa hoc Tu nhién, Dai
hoc Quéc gia Ha Noi.

2.1. Déi tugng nghién ciiu

G6 Tram tring (Canarium album Raeusch),
thuéoc chi Tram (Canarium), ho Trdm
(Burseraceae). Tram trang la loai cay phat trién
nhanh, c6 giéi han sinh thai rong véi diéu kién
dat va khi hau Viét Nam. Dai dién cho loai ciy ua
sang, phan b6 khd phd bién & Viét Nam, déc biét
la céc tinh phia Béc.

2.2. Phuong phdp nghién ciiu

Ap dung phuong phép xti ly bing hda chit, két
hgp véi xt ly nhiét theo thoi gian do6i chiing dé€
hoa tan mdt phan lignin. Mau dugc tdy trang loai
bo phan con lai, rtia bang nudce cit, bdo quan bang
con. Phuong phép kiém tra la danh gia so b kha
nang truyén qua va muc do tan xa cua anh sang.

2.2.1. Chudn bi mau va héa chdt
Chuén bi 30 mau go c6 kich thudc (dai x rong x cao)
la 50 x 50 x 3 mm. Héa chat: Natri hydroxit (NaOH),
Sodium sulfite Na SO,, Hydrogen peroxide H,O,, con
tuyét déi Ethanol ethyl alcohol C.H,OH dugc san xuat
bai cong ty TNHH Khoa hoc Xilong - Trung Quéc.

2.2.2. Cdc budc tién hanh

Riia (ngdm) cdc mau go bang nude cit dang soi 3
lan, mdi lan 10 phut. Loai bo lignin bing NaOH 2,5
mol/L + Na, SO, 0,4 mol/L: Dung can phan tich can
50g NaOH vé6i 25,2g Na,SO, cho vao coc thay tinh
1.000 ml, dinh muc 1én 500 ml bang nudc cit, hoa tan
tao dung dich dong nhat. Cho 30 miéng gb da chudn
bi vao dung dich trén ro6i dun cach thiy theo thoi gian:
Oh; 3h; 6h. Theo cac mtc thoi gian & trén, dung kep
gép ra lan lugt mdi loat mau (5 miéng gb). T4y tring
bang H,O, (2,5 mol/L): Mau sau khi gap ra sé dugc bo
vao céc thay tinh 100 ml chida H,0, 2,5 mol/L, dun
cach thiy dén khi mat mau vang ctia gé (néu miéng gob
ngting sui bot trang - thém hydrogen peroxide); 14y ra
rtia lai bing nudc cit dang soi 3 14n, moéi 14n 10 phut
va bdo quan mau thu dugc trong con ethanol. Dung
dich con tuyét doi c6 thé thay thé lugng nudc con sot
lai trong gb, do d6 cai thién ding ké d6 thim; mau
khong bi han ché sgi nhé xenlulozo cudn lai va bong
ra khoi nhau.

3. KET QUA NGHIEN CUU

Két qua nghién ctu loai bo lignin bang hoa chat
(NaOH 2,5 mol/L + Na SO, 0,4 mol/L), két hop véi xt
ly nhiét theo thoi gian: D6i chiing (0h; 3h; va 6h) dugc
trinh bay trong hinh 1a. Cc mau sau khi loai bo lignin
ti€p tuc dugc xt ly tdy trang (H,0, 2,5 mol/L trén bép
dun cach thay), rtta bang nudc cit va bado quan bang
con dugc thé hién trong hinh 1b.

(b)

(@)

A Hinh 1. (a) Mdu g6 chua qua xit Iy (Oh); 3h, 6h -
mau g6 dugc xii Iy bang nhiét va héa chdt (b) mau
80 sau xit ly bang H O,



a)

Mau sau khi xt ly (6h) dugc danh gid so bd kha
nang truyén qua va muc d¢ tan xa cta anh sang
dugc thé hién trong hinh 2. Cic méu gb sau xt ly
c6 su phan b6 nhiéu anh saing mot cach dong déu va
loai bé d¢ chdéi do khong c6 viung bi anh sang truc
tiép (hinh 2b).

Li va cdng su (2016) ciing da cong bo két qua
nghién ctiu vé€ phuong phap loai bo lignin trong
gb dé ché tao TWC, trong do cac tac gia cang da
st dung phuong phap nhiét két hgp véi hoa chat
tuong tu (NaOH/Na SO, va H,0,). Hinh 3a so sainh
do bong (phan xa Haze) cia TWC, gidy bong kinh,
kinh. Bén canh d¢ truyén cao, d¢ bong (phan xa
Haze) ctia TWC dat tSi 95% va cao hon nhiéu so
v6i gidy bong (gia tri do bong dién hinh cta gidy
bong khoang 60%). Kinh thé hién kha nang kiém
soat anh sang han ché v6i do truyén qua cao, nhung
gia tri d0 bong (phan xa Haze) la thdp nhat [7].

Mot nghién ctiu khac ctia Zhu (2016) véi cung
phuong phap loai b lignin (st dung NaOH/Na, SO,
va H,0,) da khdo sat do truyén qua cia TWC véi
vat liéu cé cac mic do dugc xt ly loai bé lignin.
Nhin chung, hinh 3b cho thdy dudng cong HTAS
c6 xu hudéng chuyén sang budc song dai hon khi

100 T T " :

bl) b2)
A Hinh 2. a) Khd ndng truyén qua cia dnh sang véi mau go chua qua xit Iy (Oh) va 6h; bl) khd ndng tdn xa cia mdu
g0 chua qua xit ly (0h); b2) khd ndng tdn xa ciia mau go qua xit Iy (3h); b3) khd ndng tan xa ctia mau gé qua xi; ly (6h)

b3)

ham lugng lignin trong go tang 1én. DGi véi cac
mau doi chiing chua loai bo lignin (duong mau
den) valoai bo 33% lignin theo khoi lugng (duong
mau dd), pham vi hdp thu bao phu toan b quang
phé anh sang nhin thdy dugc. Trong khi d6, mau
da dugc loai bo hoan toan lignin (mau xanh 14),
thé hién d6 truyén qua dugc ting cuong dang ké
va su HTAS dugc gidm thiéu trong toan b dai
anh sang nhin thay [8].

Nghién ctiu ctia Wachter va cong su (2019) xac
dinh cac qua trinh xay ra trong khi xt 1y nhiét két
hgp véi héa chit (NaOH/Na,SO, va H,O,) cho
thdy, trong lugng gb sau xt ly & budc 1 (xt 1y bang
nhiét va héa chit: NaOH/Na,SO,) thi lugng lignin
giam trung binh dat khoang 28%. Sau khi xu ly
budc 2 (xtt ly bang nhiét va héa chit: H O,), trong
lugng gb giam khoang 56%, c6 thé 1a do loai bo
phén 16n lignin c6 thé chiét xudt tu gé. Cac mau cod
céu truc x0p, dé v& va trang hon dang ké [9].

Nhu vay, c6 thé nhan dinh két qua thuc
nghiém xu ly loai bo lignin trong gé tu nhién (gb
Tram) bang héa chit (NaOH 2,5 mol/L va Na SO,
0,4 mol/L) két hop véi xt ly nhiét, sau d6 dugc
tdy trang bang H,O, 2,5 mol/L da loai bé dugc
phan 16n lugng
lignin trong go.

80r

60 &

Giy bong kinh

D¢ phan xa Haze (%)
B
(=]
D6 truyén qua (%)

D - L . ol
80 85 90 95 100 400

Do truyén qua (%)

a) So sanh do béng (phan xa Haze)
cua TWC, gidy bong kinh va kinh [7].

A Hinh 3. Mt s6 dac diém quang hoc ciia vit lieu TWC

So sianh dinh tinh
v6i cac nghién ctiu
trudc day, cé thé so
bd nhin dinh khdi
lugng lignin trong
Khéng xit Iy gd Tram bi loai bo
Loai b6 33% Lignin udc khoang trén
oapesetet | 50%. Déng thoi, két
qua xu ly cing da
cai thién dugc dang
ké tinh chdt quang

1 1 1 1 'l
500 600 700 800 900 1000 1100

b) Puong cong hip thu budc séng
va ham lugng lignin trong TWC [8].

hoc (d¢ truyén qua,
dd tdn xa) cla cac
mau gbé dugc xt ly
la do két qua cua
viéc loai bo lignin
trong go.

Budc séng (nm)
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Méi truong

4. KET LUAN

Phuong phap ap dung loai bo lignin c6 vai tro quyét
dinh téi tinh chat quang hoc cta vat liéu. Loai bo lignin
trong g6 1a budc dau tiép cin ché tao vat liéu cai thién
tinh chat quang hoc tii gb lam nén tang dé tiép tuc cac
nghién ctu tiép theo v6i mong mudn cai thién cac tinh
chét ly hda cta vat liéu. Viéc 1am nay cing c6 thé lam
yéu cdu truc gb, tuy nhién, b6 sung thém polyme vao
qua trinh xt ly ép gb sé cai thién dugc han ché. Trong
qua trinh loai b6 mot phéan cua lignin, vat liéu gb téng

hop méi c6 d6 xuyén sang nhét dinh nhung van git
dugc hiu hét mau sic va van gb. Co thé két luan rang,
lugng lignin loai bo anh hudng truc ti€p dén kha nang
tan xa cta gob trong sudt. Tuy tiing muc dich st dung,
khong ché mtic d¢ loai bo lignin va sy phén bo trong cau
tric go, b6 sung cac chat phu gia nhu cdm quang, phat
quang, 6n dinh nhiét ma c6 thé ché tao nhiing dang vat
liéu mdi tii g6 nhu: Go trong sudt, go trong sudt phat
quang, gb trong sudt luu tri nang lugng nhiét...m
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THE METHOD OF REMOVING THE COLOR OF WOOD
AND THE POTENTIAL FOR MAKING NEW MATERIALS

FROM NATURAL WOOD

Pham Thi Ngan Giang', Nguyen Thi Lan Huong', Nguyen Ngoc Duy’

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

ABSTRACT

Wood is a materials that was used very early in construction materials and daily life. The composition
of wood include lignin, cellulose and hemicellulose. Lignin - the main organic compound responsible for
the color of wood, accounting for 80-95 % of light absorption in wood, will be treated by many methods. In
this study, the method used is chemical treatment combined with heat treatment, using sodium hydroxide
and sodium sulfide in water at high temperature to remove the light-absorbing lignin component, which
changes the structure of the Tram wood. The addition of certain substances during processing creates a
new type of material with optical performance and mechanical performance similar to plastic or glass but
is biodegradable. Transparent wood is a promising material that will bring desirable effects with economic

benefits and environmentally friendliness .

Key words: Lignin, transparent wood, optical performance.
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KET QUA NGHIEN CUU TRONG LINH VUC CONG NGHE MOI TRUONG XANH ‘

TAI SUDUNG RAC THAI HOA HONG
DE LAM PHAN HUU CO DANG LONG

TOM TAT

Nguyén Ngan Ha', Lé Vin Hu’ng|(1)

ac thai hoa bit ngudn tu cac chg, bai rac, vung trong hoa, ctia hang, cic gia dinh... néu khong

dugc xt ly c6 thé gay 6 nhiém moi trudng nghiém trong. Nghién ctiu nay dé xuit phuong
phap xt ly rac thai hoa hong dé€ tao ra phan hitu co dang long than thién véi mai trudng. Nguyén
liéu st dung bao gobm hon hgp canh hoa, canh va ld hoa hong theo ty 1€ 4:1:1 vé khéi lugng. Nguyén
liéu hiiu co da bam nho dugce tron cung ri mat dudng, nudc sach theo ty 1¢ 3:1:10 vé khdi lugng
trude khi ngdm trong binh kin dung tich 20L trong 3 thang. Ham lugng cac chat dinh dudng trong
phan bon dang long: N 1a 0,265%; P O, 12 0,029%; K,0 la 0,282%; Ca 1a 0,147%; Mg la 0,125%; S
14 0,11%; Cu la 14,85 ppm va Zn la 44,01 ppm. Phan bon khong bi 6 nhiém bai cac kim loai nang
(Pb, Cd, As). Phén hiiu co dang 16ng khong gay doc tinh d6i véi thuc vat, c6 thé ing dung trong

nong nghiép sach.

T khéa: Phdn hitu co dang long, rdc thai hoa hong, tdi sir dung.

1. DPAT VAN PE

Theo s6 liéu thong ké va diéu tra ctia Vién
Nghién ctiu Rau qua, t6ng dién tich trong hoa,
cay canh ctia Viét Nam nam 2020 1a 45 nghin
ha, trong do6 dién tich trong hoa hong luon
on dinh va chiém ty trong l6n thi hai trong
ca nudc (15%), chi sau hoa ctic (16%). Nhiing
ndm gan day, san xudt hoa hong da dugc mé
rong ra hau khap cac tinh thanh trong ca nudc,
dap ting nhu cau tiéu dung ngay cang cao tai
thi trudng trong va ngoai nudc. Nguoi Viét
Nam ciing radt ua chudng st dung hoa, cay
canh vao nhiéu muc dich khac nhau nhu ngay
Tét, 1€, hoi, khai truong, tiép khach, sinh nhat,
hiéu, hi, trang tri... Theo khao sat va thong ké
cua Vién Nghién ctiu Rau qud, binh quén nhu
cau vé€ hoa, cay canh trong nudc 5 nam gan
day da tang khoang 15% [1]. Thoi han st dung
cta hoa tuoi, ddc biét la hoa hong rat ngan,
chung bi thai bo chisau 2 - 4 ngay sti dung. Rac
thai hoa bét gdp phé bién & cic chg, bai rac,
vung trong hoa, ctia hang, cac gia dinh... v6i
s0 lugng ngay cang gia tang da gay ra nhiing
ap luc nhét dinh t6i moi truong. Cach xt ly
phd bién rac thai hoa hién nay & nuéc ta la d6
bo & cac bai rac d€ phan huy ty nhién, chon
14p hodc dem daét bo. Tét ca cac phuong phap
xt ly nay déu gay lang phi tai nguyén, mat
mi quan va c6 thé gay 6 nhiém moi truong.
Hién nay, & nhiéu qudc gia, phuong phap tao

phéan bon dang long tii chét thai hiiu co dé phan hay dang
dugc nghién ctiu va 4p dung. O mdt s6 nudc nhu Thai Lan,
Indonéxia, Trung Qudc, My, phan hitu co (PHC) dang long
dugc san xudt tii phu phdm nong nghiép va chat thai cong
nghiép bang quy trinh lén men don gian, stt dung chat thai
htiu co lam chat nén carbon. PHC dang long chiia cac chat
dinh dudng thiét yéu cho thuc vét, cac vi sinh vat c6 lgi thuc
déy qua trinh phan hay chit hiiu co. Vao cudi qud trinh 1én
men, cac phytohormone nhu auxin va cytokinin, axit hiiu
ca va cac chat kich thich tang trudng thuc vat dugc tim thay
trong PHC dang long [2,3].

Vi nhiing ly do trén, nghién ctiu nay dugc thuc hién véi
muc tiéu tdn dung rac thai hoa hong d€ ché bién PHC dang
long va tht nghiém d6 6n dinh ctia phan bon thong qua test
thti doc tinh d6i vé6i thuc vat. Sin phdm tao ra than thién
v6i moi truong va cé thé st dung d€ bon cho dat, cay trong.

2. POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. Déi tugng va vit liéu nghién ciiu

bai tugng nghién ctu la PHC dang long dugc U ti rac
thai hoa hong thu gom & khu vic Ha N¢i, bao gom canh, la
va canh hoa hong héo hong bi bo di. Phu gia b6 sung vao
binh @ la ri mat dudng, nudc sach. Dung cu t phéan la binh
nhua dung tich 20L, ¢ nip day.

2.2. Phuiong phap nghién ciiu

Phuong phap bé tri thi nghiém: 3 kg rac thai hoa hong
bao gom canh hoa, canh va la hoa hong theo ti 1¢ 4:1:1 vé
khoi lugng dugc bim nho (kich thudc khoang 1 - 3 cm).
Trdn rac thai hoa hong véi ri mat dudng, nude sach theo ti

'Khoa Moéi trudng, Trudng Dai hoc Khoa hoc Tu nhién, Dai hoc Qudc gia Ha Noi
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¢ Mai truong

1¢ 3:1:10 vé khoi lugng roi dua vao binh nhya va day
nap lai @€ hon hgp 1én men yém khi. Hon hgp nguyén
liéu dugc u trong 3 thang. San phdm thu dugc la PHC
dang long va ba hiiu co. Thi nghiém @ phan dugc lap
lai 3 1an.

Phuong phéap tht doc tinh déi véi thuc vét caa
phan hiiu co dang long: D6 6n dinh ctia PHC dang
long dugc xdc dinh thong qua test thi do ndy mam
cua hat (Bang 1) va chiéu dai cta ré cay theo hudng
dan cta Hoi dong phan bon, B Nong nghiép Hoa
Ky (USDA), c6 cai bién [4]: Dich loc nguyén nong do
dugc tao ra bang cach loc dung dich phan bon bang
gidy loc déloai bo cédn. Dich loc nay sau d6 dugc pha
loang 10 lan, 50 lan, 100 14n va 200 l4n bang nudc
cat. Hat 10 ml méi dung dich trén va nho vao cac
tdm gidy loc dudng kinh 7,5 cm dét sdn trong cac dia
petri. Cong thiic d6i chiing dugc tao ra bang cach st
dung nudc cat thay cho dung dich phan bén. Gieo
déu 10 hat giéng rau cai trang (Raphanus sativus L.)
1én trén tdm gidy loc & trong moi dia petri roi boc dia
lai bang mang Parafilm va u trong bong t6i 6 nhiét do
25°C trong 48h. Cac thi nghiém dugc lap lai 3 lan. Sau
thoi gian 4, dém s6 hat ndy mam va do chiéu dai cta
ré mam trong cac dia. Tinh todn chi s6 ndy mam cua
hat (GI) theo cong thtic (1):

_Gt L
GI= Ge XLC x100 (1)

Trong do:

Gt, Ge la trung binh s6 hat ndy mam trong cac dich
chiét phan bén va trong nudc cat

Lt, Lc 1a chiéu dai trung binh ctia ré cdy moc trong
dich chiét phan bon va trong nuéc cat.

3. KET QUA NGHIEN CUU

3.1. Ddc tinh ly héa hoc cua phdn hitu co
dang long

Qua trinh @ phan két thic sau 3 thang, vé cdm quan,
dung dich thu dugc c6 mau nau, mui thom, chua nhe,
phan ba hiiu co ciing da hoai muc, toi man va c6 mau
nau den. Cac két qua phén tich dac tinh héa hoc cta
PHC dang long dugc tong hgp trong Bang 2.

Két qua trong bang 2 cho thay, PHC thu dugc c6
pH (4,58) thdp hon so véi quy chudn, phan ting chua
viia. Ham lugng OM (4,915%) thdp hon 4 lan so
v6i quy chudn. Tuy nhién, ham lugng cac chit dinh
dudng da lugng nhu N (0,265%), P,O, (0,029%), K,0
(0,282%), ham lugng cac nguyén t6 trung lugng nhu
Ca (0,147%), Mg (0,125%), S (0,11%) c6 trong PHC
dang long déu ¢ mtic kha cao. PHC dang ldng ciing
giau ham lugng cdc nguyén t6 vilugng Cu (14,85 ppm),
Zn (44,01 ppm) cén thiét cho cay trong va khong bi 6
nhiém béi cac kim loai ndng (Pb, Cd, As) khi so sainh
v6i QCVN 01-189:2019/BNNPTNT. PHC dang long
ché bién tii rac thai hoa hong c6 su da dang vé thanh
phan céc nguyén t6 dinh dudng. Tuy ham lugng dinh
dudng ctia PHC dang long khong cao bang cac PHC
dang ran thong thuong khdc, nhung ham lugng cac
chat dinh dudng nay déu ¢ dang hoa tan nén rat dé
tiéu doi véi thuc vat. Khi bon vao dat, cay trong co
thé hap thu dugc ngay cac chit dinh dudng giong nhu
phan khodng, nhung an toan hon phan khodng nhiéu
vi chung khong di kem cac tap chit nhu kim loai ndng
gay hai cho cay trong va moi truong.

Bang 2. Pac tinh cta phéan hiiu co dang long sau
qua trinh a

Phuiong phdp phan tich trong phong thi nghiém: pH STT Chitiéu | Ponvi | Ham lugng | QCVN*
(TCVN 6492:2011), N téng s6 (TCVN 10682:2015), 1 pH 4,58 >5
(TCVN 8560:2018), OM (TCVN 9294:2012), Ca** 3 Nt o 0265
(TCVN 9284:2018), Mg* (TCVN 9285:2018), S S ° : -
(TCVN 9296:2012), kim loai nang (Pb, Cd, As, Cu, 4 | P,0,hoatan % 0,029 -
Zn) theo phuong phap phd hép thu nguyén ti ngon 5 | K,O hitu hiéu % 0,282 -
Itta AAS, khoi lugng riéng (TCVN 3731:2007). 6 Ca? % 0,147 i

> > ‘ er 10 X2 A 5 Mg** 9 ,12 -
Bang 1. Bang danh gia chi s6 nay mam cuaa hat [4] d 5 i 0.125

8 S % 0,11 -

Chln sO nay Danh gid 9 g/ml 1,02 -

mam GI 10 As ppm 3,24 10

> 100 Kich thich cay sinh truéng 11 Cu ppm 14,56 _
80 -100 Khong kim ham sy phét trién ctia cay 12 Pb ppm 9,18 200
60 - 80 Uc ché nhe sy phat trién cta ciy 13 Zn ppm 43,15 -
40 - 60 Uc ché manh sy phét trién ctia cay 14 Cd ppm 0,24 5
<40 Uc ché nghiém trong sy phat trién ctia ciy A *QCVN 01-189:2019/BNNPTNT: Quy chudn ky thudt
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3.2. Két qua thii doc tinh d6i vdi thuc vit
ctia phin bon dang long

Két qua thu doc tinh d6i véi thuc vat cta
phan bon dang long dugc liét ké trong Bang 3.
Chi s6 nay mam cua hat cai trong dung dich
phan bén nguyén nong do va pha loang 10 lan
rat thdp. Khong khuyén céo st dung ty 1¢ dam
dac nhu vay dé bon cho céy, vi cay c6 thé bi x6t,
nay mam kém, thoi ré va giam sinh trudng. Chi
s6 nay mam GI cta hat rau cai trong cac dung
dich phén bdn khi dugc pha loang ti 50 - 200
lan tuong doi cao (103 - 185%) chiing té phan
bon khong kim ham su phat trién cta cay, kich
thich sinh truéng thuc véat. Vi vay, phan bén
dang long nay nén dugc pha loang tii 50 - 200
lan trude khi dem tuéi cho cay.

4. Két luan

Tan dung rac thdi hoa hong d€1am phan bon
la mot giai phap hiiu ich cé thé dap dung dugc
¢ nhiéu dia phuong. Tht nghiém G phén véi ty
1é rac thai hoa hong, ri mat, nudc sach 1a 3:1:10
vé khoi lugng cho san phdm PHC dang 1ong c6
pH théap, nhung ham lugng cac nguyén t6 dinh
dudng hoa tan cao. Phan khong bi 6 nhiém boi
mot s6 kim loai nang, da du 6n dinh va san sang
6 thé st dung cho cy trong. Khuyén nghi pha
loang 50 - 200 lan PHC dang long trudc khi
dem st dung cho cay trong va can thuc hién
thém cac thi nghiém theo do6i dé chiing minh
hiéu luc, li€u lugng t6i uu cta phan bon trén
cac loai cay trong khac nhau va trong ca qua
trinh sinh trudng ctia ciy trongm

Bang 3. Két qua thu ddc tinh d6i véi thuc
vét caa phan bén

Phuong Trung Chiéu dai Chi s6
phap binhsé hat | trungbinh | ndy mdm
xu ly ndy mam | cuaré (mm) (GI)

Nuéccit | 7,0+ 1,7 9,29 + 5,40 -

Nguyén 3+1,0 1,0 +0 5

néng do

Phaloang | o, 2,63+ 0,35 24
10 lan

Pha loang 8+0 13,38 + 5,59 165
50 lan

Pha lodang
100 4n 8+ 0 15 + 6,69 185

Phaloang | o\ se | 87846024 103
200 lan e B
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ORGANIC FERTILIZER

ABSTRACT

RE-USING ROSE WASTE TO MAKE LIQUID

Nguyen Ngan Ha'", Le Van Hung!

'Faculty of Environmental Sciences,

University of Science, Vietnam National University, Hanoi

Floral waste originating from markets, landfills, flower growing areas, shops, families... could cause

serious environmental pollution. This study provided a rose waste treatment method to create eco-friendly
liquid organic fertilizer (LOF). The material used for experiment consisted of rose petals, branches and
leaves (petals: branches: leaves ratio was 4:1:1 w/w). The mixture of chopped rose waste, molasses and
clean water at a ratio of 3:1:10 w/w was soaked in a 20L sealed plastic container for 3 months to create
LOF. Nutritional contents of LOF were: 0.265% total N, 0.029% P O,, 0.282% K 0O, 0.147% Ca, 0.125%
Mg, 0.11% S, 14.85 ppm Cu, and 44.01 ppm Zn. LOF was also not contaminated by some heavy metals
(Pb, Cd, As). LOF did not lead to phytotoxicity and could be applied in clean agriculture.

Keywords: Liquid organic fertilizer, rose waste, reuse.
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Méi truong

KHA NANG LOAI BO KHANG SINH TETRACYCLINE
TRONG rguc'{c CUA THAN SINH HOC DIEU c,HE TU
BUN THAI CUA NHA MAY XU LY NUGC THAI DO THI

Nguyén Thi Hanh’, Nguyén Manh Khai, Nguyén Hitu Huin

TOM TAT

Nguyén Ngoc Duy, Nguyén Dtic Binh

an xudt than sinh hoc (TSH) tti bun thai ctia nha mdy xt ly nudc thai do thi (SS) phu hgp véi

muc tiéu phuc héi tai nguyén bén viing va thuc ddy nén kinh té€ tuan hoan dua trén nudc thai.
Viéc nhiét phan SS thanh TSH giai quyét dong thoi hai van dé€ chinh la gidm thi€u chi phi xt ly va
hoat dong nhu mot ngudn tai nguyén dé loai bo cac chit 6 nhiém doc hai ti nudc va nude thai.
Trong nghién ctiu nay, dac biét cha y dén viéc st dung TSH c¢6 nguén goc SS lam chat hap phu cac
chét gay 6 nhiém c6 trong nudc thai. Cac phuong phap phén tich SEM va FTIR da dugc ap dung dé
phan tich dic tinh ly héa ctia TSH. Anh huéng ctia diéu kién nhiét phan ciing nhu céc yéu t6 anh
huong dén kha nang xt ly Tetracycline cia TSH da dugc nghién ctiu. Két qua thu dugc cho thay
diéu kién t6i uu dé€ diéu ché TSH la nhiét phan & 500°C trong 2 gid, TSH thu dugc & diéu kién nay
c6 dung lugng hap phu tetracycline cuc dai dat 54,6 mg/g.

Tu khéa: Bin thdi, nha mdy xu ly nudc thdi, than sinh hoc.

1. PAT VAN PE

Than sinh hoc (TSH) 1a mét sdn phdm cacbon
x6p c6 ngudn goc tu sinh khoi véi ban chat héa
hoc, thanh phan cacbon cua than sinh hoc phu
thudc vao nguyén liéu dau vao. Nhiéuloai nguyén
liéu khac nhau da dugc st dung dé€ san xudt than
sinh hoc bao gobm phu phdm nong nghiép, chét
thai go, chat thai gia suc va bun thai [1- 4]. Cac
quy trinh nhiét héa khac nhau bao gom khi héa,
nhiét phin va cacbon hoéa thuy nhiét da dugc
chiing minh la c¢6 hiéu qua trong san xudt than
sinh hoc [5]. Do ¢6 dién tich bé méit 16n, d6 x6p
cao va cac nhém chtic phong phu nén THS dugc
tung dung lam vat liéu hdp phu va xdc tac d€ loai
bd mot loat cdc chdt 6 nhiém hiu ¢ va v co
trong nudc thai [6-8]. Bun thai clia cac nha may
xt ly nudc thai do thi (SS) cé thanh phan la cac
vat liéu v6 co va hiiu co [9]; trong do, c6 nhiéu
thanh phan htiu co nhu protein, chat béo va uré
[10,11], SS c6 thé dugc st dung lam tién chat
carbon d€ tao thanh than sinh hoc x6p.

Hién nay, viéc thai bo SS da tré thanh mot van
dé dang quan tdm vi no6 gy ra 6 nhiém thd cip
va c6 kha ndng lam suy giam stic khde con ngudi
mot cach nghiém trong. Lugng SS phat sinh dao

dong tt 100.000 t4n dén 500.000 tdn modi ndm
- cao nhdt & cdc nudc phat trién [12] va trd
thanh ganh ndng d6i véi cac qudc gia nay néu
khong dugc quan ly dung cach [13]. Mac du
mot s6 lugng SS c6 thé tdi ché trong nha may
xt ly, nhung viéc quan ly phu hop lugng I6n
SS van con rat han ché [14]. Chi phi phat sinh
trong viéc quan ly bun thai la khoang 20 - 60%
tong chi phi can thiét d€ van hanh nha may
xt ly nudc thai [15]. Do dé, diéu quan trong
la phai tim ra giai phap xu ly bun hiéu qua
hodc cac phuong tién st dung vat liéu nay cho
cac muc dich khac [16]. Viéc chon lap SS la
phuong phép phé bién hién nay. Ngoai ra,
boén dat, G phan hiéu khi va phan huy ky khi
la mot s6 phuong an xt ly dugc st dung. Moi
phuong phdp cé nhiing uu diém va nhugc
diém riéng, tuy nhién viéc st dung bun thai
cho cdc muc dich nay sé khong thay d6i dang
ké trong tuong lai do cdc han ché cua luét
phap [17]. Do dé, can cé cac phuong an bén
viing vé moi trudng dé€ st dung bun thai dugc
tao ra ¢ dang u6t hodc kho bang cach chuyén
no thanh than sinh hoc.

'Khoa Méi trudng, Trudong Pai hoc Khoa hoc Ty nhién , Pai hoc Qudc gia Ha Nji
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Gén day, TSH dugc coi nhu mot giai phap cho
qua trinh lam sach moi trudng, do vay, viéc chuyén
d6i SS thanh TSH c6 thé 1a mot chién luge “chit
thai thanh chat hdp phuy” va “chdt thai thanh chat
xuc tac” hdp dan.

Nghién ctiu nay dugc thuc hién nham diéu ché
TSH tii SS bing qua trinh nhiét ph4n va danh gia
hiéu qua hdp phu khang sinh tetracycline (TC)
trong moi trudng nuée. Anh hudng ctia cic diéu
kién khac nhau nhu liéu lugng chat hip phuy, thoi
gian tiép xuc, néng do khang sinh ban diu va pH
dung dich lén sy hap phu TC cua TSH da dugc
nghién ctiu. Két qua nghién ctu la rat quan trong
dé hiéu dugc ting dung tiém nang cua TSH ti SS
trong viéc loai bo khang sinh TC trong dung dich

OH O HOHO

H_

nudc. Thanh phén cta SS cé thé chiia cac chit
doc hai sé 1a yéu t6 han ché can quan tam khi téi
st dung SS thanh TSH, tuy nhién vian dé nay sé
khong dugc ban luan trong nghién ctiu nay.

2. POI TUONG VA PHUONG PHAP
NGHIEN CUU

2.1. Diéu ché TSH tir SS

SS dugc 14y sau qua trinh ép (c6 d6 4m 99%),
ti tram xd ly nudc thai Kim Lién, thanh pho
Ha Noi. SS sau khi dugc sdy kho sé dugc dem
ra nghién va ray ¢ ray 0,5mm. Tién hanh nhiét
phan SS & nhiét d6 500°C trong 2h, thu dugc
TSH c6 ngudn goc tu SS (Hinh 1). Cac yéu t6
anh hudng dén qua trinh nhiét phan SS nhu thoi
gian (30 phut, 60 phut, 90 phut, 120 phut va 150

phut) va nhiét dé nhiét phan (80°C, 400°C, 500°C, 600°C,
700°C) da dugc nghién ctiu. TSH thu dugc, dugc nghién
ctiu dac trung hoéa ly thong qua cac phuong phap phan
tich nhu SEM, FTIR.

Tetracycline (TC) c6 cong thiic phan tiila C_H

N,0,,

227724

thudc nhom khang sinh Tetracyclines. Cau tric héa hoc
ctia TC dugc mo tt ta trong Hinh 2.

2.2. Nghién citu kha ndng xi ly khdng sinh TC cua
TSH

O

A Hinh 2. Cong thiic phan ti ciia khdng sinh TC

Chudn bi c6c chia 100ml dung dich khang sinh TC cé
néng do¢ 15 ppm, diéu chinh pH cta dung dich vé pH=7,
sau d6 thém vao 0,1g vat liéu TSH va dua c6c dung dich
1én may lac trong 2h. Sau do, dung dich dugc loc bang
dau loc mau véi kich thudc 0,45 pm va phéan tich trén
thiét bi HPLC d€ danh gia hiéu qua xt ly TC ctia TSH.

Cong thtc tinh hiéu sudt xu ly:

(C,-C)
~C, x 100%

V6i C, [mg/l] 1a nong d6 khang sinh ban dau
C, [mg/l] la n6ng d¢ khdng sinh con lai sau qud trinh
Xt ly.

Cac yéu t6 anh hudéng dén qua trinh hap phu TC cua

A Hinh 1. Quy trinh ché tao TSH tii biin thdi

than sinh hoc nhu thdi gian hdp phu, pH ciing dugc

nghién ctdu.
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A Hinh 3. Anh SEM ciia ciia bim ban ddu (a) va vt lieu TSH 6 diéu kién 500°C, 2gid (b)

3. KET QUA NGHIEN CUU

3.1. Cdu triic bé mdt va cdc nhém chiic cia
vt liéu

Tu két qua Hinh 3 cho thdy vat liéu SS co
cdu tric min, dang tdm, tron nhan, bé mat it
x0p trong khi d6 thi vat liéu TSH c6 cau truc
hinh khéi, bé mit x6p. Diéu nay cho théy vat
liéu sau khi tao ra c6 kha nang hap phu tot
hon so véi vat liéu SS ban dau.

Két qua FTIR cta bun ban dau (Hinh 4)
cho thay dao dong & cac khoang 2915 cm-1
cta lién két C-H, & khoang 1653 cm-1 va
khoang 1536 la sy dao dong clia nhoém chiic
C=C va C=N. Tuy nhién, cac nhém chtc nay
khong bén nhiét, vi vay, sau qua trinh nhiét
phén cac nhém chiic nay khong con ton tai
(Hinh 4b). Cidc nhom chtic bé mit cha chit

(a)

1] l'_'I:Hn. 98 cm

" 2000 1000 400

hip phu c6 anh huéng manh dén tinh chat
hidp phu ctia chung. Su khac biét cua cac
nhém chic trong mau bun ban ddu va mau
TSH c6 thé dugc phat hién tii phé FTIR
(Hinh 4b). Két qua phén tich cho thiy, xudt
hién dao dong & khoang 3390 cm ~'cua
nhém -OH, C=0 31619 cm - 1, va nhém
béo (-CH2-) 6 1431 cm - 1, hién dién trén
bé mat than sinh hoc. Su hién dién cua
ching cho thdy sy ton tai cua chat hiiu co
trén TSH. No6i chung, cic nhéom cacboxyl
va hydroxyl c6 thé dugc sti dung lam chat
cho proton. Pinh hdp thu & 1082, cé thé
dugc gan cho cac lién két Si - O. Sy hién
dién ctia cac nhém chtic phong pht nay rét
c6 lgi cho qua trinh hdp phu.

Wavenumber jomel]

A Hinh 4. Phd FTIR ciia bun ban ddu (a) va vat liéu TSH 500°C, 2 gi¢ (b)

W
(b)
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£8.03

67.04

G 3G 60 8G 120 156
Thii gian nung {phit)
A Hinh 5. Anh hudng ciia thoi gian nung dén khd nang xi:
ly TC cua TSH vdi nhiét d¢ nung 500°C

8157

L0558

330 400 B00 8OO 700
Nhiéf 38 nung {19

A Hinh 6. Anh huéng ciia nhiét d nung dén kha ning
xtt Iy TC ctia TSH vdi thdi gian nung 2 gid

4883 5122
25.23
17.43 I
4 5 o] 6 ?

g 100 204

55.37 5647

|

A Hinh 7. Anh hudng ciia pH dén khd ning xit ly TC ciia TSH (500°C, 2 gid)

3.2. Cdc yéu té dnh huéng
dén xii ly khdng sinh TC cua vit
liéu TSH

3.2.1. Anh huéng ciia thoi

gian nung
Két qua khao sat anh huong
cta théi gian nung (Hinh 5),
hiéu suét xt ly khang sinh TC
ctia vat liéu tang dan va dat
téi toi uu 6 khodng thoi gian
nung la 120 phut véi hiéu suat
68,03%. V6i thoi gian nung
bun la 30 phat thi hiéu suét
xt ly la kém nhat véi 30,48%.
Hiéu sudt c6 giam 1% khi thoi
gian nung tang 1én ti 120 phat
lén 150 phut. Két qua nay cé
thé dugc giai thich do nhiét
do nung lau da lam céu tao va
thanh phén vat liéu c6 thay d6i
(theo 3.1) va giam kha nang

hép phu.

3.2.2. Anh hudng cia nhiét
do nung vat liéu
Két qua anh hudng cua
nhiét do6 nung (Hinh 6), hiéu
sudt xt ly khang sinh TC cta
TSH & nhiét do 300°C dén
500°C tang manh (34,02%).
Hiéu sudt td6i vu & nhiét do
500°C v6i 81,57%. Sau khi tang
nhiét d0 nung thi hiéu suat
lai giam dan xudng 77,8% va
56,89%. Diéu nay cé thé dugc
giai thich do nhiét d¢ nung cao
nén co6 nhiéu lién két bi pha vé
(theo 3.1), vat liéu khi nung &
nhiét 36 cao sé min hon nén sé
giam kha nidng hdp phu.
3.2.3. Anh hudng ciia pH
Két qua khao sat anh hudng
ctia pH trong khoang pH tu
3-9 dén kha nang xti ly TC cua
TSH (Hinh 7) cho thdy pH anh
hudéng r6 rét dén hiéu suét xui
ly. Trong khoang pH 3-4 va
7-9 thi hiéu sudt xt ly cao tu
48,83% dén 59,33% va dat cao
nhit 1a 59,33% & pH=7. G pH
tli 5-6 thi hiéu qua xu ly giam
dédng ké v6i 12,43% & pH=5 va
25,23 v6i pH=6.
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Moi truong

TC ¢6 nhiéu nhém chtc
c6 thé ion hoa, bao gobm mot
dimethylamine, mot nhém
tricarbonylamit va mot
nhom diketon phenolic, ton
tai 3 gia tri pKa la pKal= 3.2
+ 0.3, pKa2z = 7.78 £ 0.05,
pKa3 = 9.6 + 0.3, do d6 TC
ton tai dudi dang cac ion
khac nhau & cac gia tri pH
khiac nhau (Hinh 8). Nhu
vay, & pH =7, TC ton tai &
dang HTC', trong khi do vat
liéu than hoat tinh chta cac
nhom chtic ¢6 kha nang cho
proton (két qua FTIR Muc
3.1), diéu nay giai thich vé
kha nang xu ly TC tot cua
than hoat tinh tai pH =7.

Tl két qua nay cho thdy,
pH bing 7 la diéu kién t6i uu
dé lam nghién ctu tiép theo.

3.2.4. Anh huéng ciia

thoi gian hdp phu

Két qua khao sat anh
hudng ctia thoi gian hdp phu
(Hinh 9) cho thdy, hiéu suat
xt ly TC tang manh trong
60 phut dau cta thi nghiém.
Trong khoang tu 60 phut
dén 120 phut thi hiéu suét
c6 tang nhung khong dang
ké (xdp xi 3%) va dat cén
bing & 120 phut véi hiéu
suat la 68,03%. Sau khi tiép
tuc tang thai gian xuc tac thi
hiéu sudt xt ly lai giam nhe.
Diéu nay cé thé ly giai do
vat liéu da can bang hdp phu
va khong thé hip phu thém.
Thoi gian hdp phu t6i uu dé
lam cac thi nghiém tiép theo
la 120 phut.

bé nghién ctu duong
ding nhiét hdp phu cta vat
liéu, mo hinh dang nhiét
Langmuir va Freundlich da
dugc st dung trong nghién
cdu nay. budng ddng nhiét
Freunlich va Langmuir dugc
thé hién trén Hinh 10.

Fraction (%)

Higu sudt (%)
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pH
A Hinh 8. Sy phan bé cdc loai Tetracycline &
cdc gid tri pH khdc nhau [18]

80 -
66.42 68.03 57.04
80
40 7 30.48
29
3
G T T T
0 50 100 150

Thév gian hap phy (phit)

A Hinh 9. Anh hudng cia thoi gian hdp phy dén kha ndng xi: Ly
TC ciia TSH (500°C, 2 gio)

Bang 1. Hang s hip phu va dung lugng hip phu cuc dai

q,,.. (mg/g)

54,66 0,96 1,59 | 0,91
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A Hinh 10. Dudng tuyén tinh Langmuir (a) va Fruendlich (b) ciia biin vdi khédng sinh TC

Tu phuong trinh tuyén tinh Langmuir va
Freunlich tinh dugc dung lugng hip phu cuc dai
doi véi TC cta TSH la q_ = 54,66 (mg/g). Két
qua nay cho thdy dung lugng hdp phu TC cuc dai
ctia TSH dugc tong hop tii bun thai nha may xu ly
nude thdi Kim Lién cao hon hén dung lugng hip
phu TC ctia than sinh hoc dugc ché tao tii rom ra
(15,8mg/g) [19] hay tu ba ca phé (39,2mg/g) [20].
Vi hé s6 hoi quy R* ctia hai phuong trinh tuyén
tinh Langmuir va Freundlich thu dugc lan lugt la
0,96 va 0,91 cho thidy mo hinh déng nhiét Langmuir
thich hgp hon mo6 hinh Freundlich khi mé ta qua
trinh hap phu ctia TC trén TSH. Trén co s& nay, c6
thé két luan rang kha ning cao su hdp phu TC trén
bé mit 1a dong nhat va hap phu don 16p.
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4. KET LUAN

TSH da dugc tong hgp ti bun thai cua nha
mdy xU ly nudc thai Kim Lién véi diéu kién
nhiét phan t6i t6i uu la 6 500°C trong 120 phit.
TSH dugc ché tao & diéu kién nay c6 kha néing
xt ly 68.03% khdng sinh TC (1g than sinh hoc
/1000ml TC 15ppm) véi pH=7 sau thoi gian 120
phut. Dung lugng hdp phu TC cuc dai cta TSH
thu dugc dat 54,66 mg/g. Két qua nghién ctiu
nay buéc dau cho thdy tiém nang ting dung than
sinh hoc dugc ché tao ti bun thai do thi trong
xt ly TC noi riéng va xt ly nudc thai néi chungm
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ABSTRACT

THE ABILITY TO REMOVE TETRACYCLINE ANTIBIOTICS
FROM WATER OF BIOCHAR PREPARED FROM SEWAGE
SLUDGE OF MUNICIPAL WASTEWATER TREATMENT PLANTS

Nguyen Thi Hanh", Nguyen Manh Khai', Nguyen Huu Huan'!

'Faculty of Environmental Sciences, University of Science,

Production of biochar (TSH) from sewage sludge of municipal wastewater treatment plants (SS) is
consistent with the goal of sustainable resource recovery and promotes a wastewater-based circular
economy. Thermochemical conversion of SS to biochar resolves two major issues simultaneously as it
minimizes the cost of disposal and acts as a resource to eliminate the toxic contaminants from water and
wastewater. In this study, particular attention is given to the use of SS-derived biochar as an adsorbent
for contaminants present in wastewaters. The effect of pyrolysis conditions on the properties of TSH
as well as the factors affecting the ability of TSH to handle Tetracycline was investigated. The obtained
results show that the optimal condition for TSH preparation is pyrolysis at 500°C for 2 hours, TSH
obtained in this condition has the maximum tetracycline adsorption capacity reaching 54.6 mg/g.

Keywords: Sewage sludge; wastewater treatment plants; biochar.
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KET QUA NGHIEN CUU TRONG LINH VUC CONG NGHE MOI TRUONG XANH ‘

NGHI!?N CUU CHETAO GRAPHENE TULOI PIN
PA SUDUNG VA UNG DUNG XU LY XANH METHYLENE
TRONG MOI TRUONG NUGC

Pham Van Hao"*, Ha Xuan Linh? Pang Van Thanh*
Nguyén Manh Khai®, Nguyén Nhit Huy®, Nguyén Thi Mai*’

TOM TAT
Béi viét trinh bay mdt phuong thiic don gidn d€ ché tao graphene (BEG) tii vat liéu ngudn la dién cuc
graphite ctia pin (BG) da st dung va ting dung hip phu xanh methylene (MB) trong nuéc. Cac két

qua SEM, TEM, XRD va Raman cho thdy, graphene thu dugc c6 dang da 16p véi thanh phan chia nhiéu
nhom chitic oxy tao thudn lgi cho su tuong tac gitta chiing véi cac phan ti thuéc nhuém MB. Mot s6 yéu
t6 anh hudng dén kha ning hdp phu MB cta BEG dugc khao sat bang phuong phap hdp phu tinh nhu
anh hudng cta pH, khoi lugng, thoi gian va nong do ban dau ctia MB. Qua trinh hdp phu MB phu hgp
v6i mo hinh hdp phu déng nhiét Langmuir va dung lugng hdp phu cuc dai dat 277.01 mg/g. Viéc st dung
dién cuc BG dé ché tao graphene giup giai quyét dong thoi 2 van dé la giam thiéu rac thai ti pin da qua
sti dung gy 6 nhiém modi trudng va ché tao dugc graphene véi chi phi thép.

Tu khoa: Hdp phu, xanh methylene, graphene, dién héa.

1. MO PAU

Pin kho, dac biét 1a pin Zinc-Carbon, c6 gia thanh
thap da dap ting cho nhu ciu cao & cac thiét bi di dong
nhu dong ho, diéu khién, dai va thiét bi dién ti cAm
tay... Cac loai pin nay chi sti dung mot lan, do vay,
hang ndm lugng pin thai bo rat 16n trén toan thé gidi
gay ra nhiing tac dong khong hé nho dén moi truong
tu nhién va stic khde con ngudi [1]. Viéc tai ché pin
phé thai phan 16n chi tap trung vao thu hoi cac kim
loai c6 gid tri Zn, Mn, Fe va cac kim loai khac [2]. Than
chi trong cac loai pin nay thong thuong bi oxi héa mot
phéan trong qud trinh nay hodc dé lai dudi dang cin
hodc bi bd quén [3].

liéu graphene nhu ling dong pha hoi hoa hoc
(CVD) [4], khti graphene oxit ché tao theo
con duong oxi héa hoéa hoc Brodie (1859) [5],
Hummers va Offeman (1958) [6]. Tuy nhién,
phuong phap CVD yéu cau ky thuat cao, trang
thiét bi dat tién va doi hoi khat khe vé diéu kién
lam viéc trong khi san lugng thu dugc thap nén
chi phtt hgp cho cac nghién ctiu hodc ing dung
chuyén sau vi du nhu ché tao thiét bi dién tt,
cac phuong phap ché tao theo con duong oxi
héa héa hoc thudng st dung cac dung moi cod
tinh oxi héa manh, doc hai. Lugng dung moi

Graphene 1a vat liéu nano hai chiéu dugc hinh
thanh boi mot don 16p cac nguyén tu cacbon véi rat
nhiéu dac tinh uu viét da thu hat dugc sy quan tam
nghién ctiu rat 16n ti cdc nha khoa hoc trén toan thé
gidi, dac biét trong linh vuc x ly moi trudng. Hién
da c6 nhiéu ky thuit dugc dp dung dé€ ché tao vat

du thtia can xti 1y sau ché tao ti 1é thudn véi san
lugng thu dugc do d6 gay ton kém hodc gay 6
nhiém thi cdp. D€ phu hgp cho cic ting dung
vé xti ly moi truong véi yéu ciu khéi lugng 16n
vat liéu, gia thanh hgp ly doi hoi can tim ra
cach thiic ché tao cho phi hgp véi yéu cau trén.

"Trucng Dai hoc Cong nghé Thong tin va Truyén thong, Dai hoc Thdi Nguyén

’Hoc vién Khoa hoc va Cong nghé, Vién Han lam Khoa hoc va Cong nghé Viét Nam

*Khoa Qudc té, Dai hoc Thdi Nguyén
*Trudng Dai hoc Y- Dugc, Dai hoc Thdi Nguyén

*Khoa Méi trudng, Trudng Dai hoc Khoa hoc Tu nhién , Dai hoc Qudc gia Ha Noi
SKhoa Moi trudng va Tai nguyén, Trudng Dai hoc Bach Khoa TP. HCM

"Trudng Dai hoc Nong Lam, Dai hoc Thdi Nguyén
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Trong bai viét nay, nhom tac gia tan dung thanh
graphite (BG) tti 16i pin da st dung lam vat liéu dau
vao d€ ché tao vat liéu graphene bang phuong phéap
dién hoa (BEG) va danh gia kha nang ting dung thong
qua hép phu xanh methylene trong moéi truong nudc.

2. THUC NGHIEM

2.1. Dung cu va héa chdt

Thanh graphite ctia pin phé thai dugc lay tu 16
pin Panasonic, san xuit tai Indonesia; KOH (CAS
1310-58-3) dugc mua tl Sigma-Aldrich; (NH,),SO,
(CAS 0140 - 3150) dugc mua ti Showa. Nudc cit 2
lan dugc ldy tii mdy nudc cat tai phong thi nghiém,
can dién tu 4 s6 Mettler Toledo, may do pH, tu sdy
chan khong, may do pho hdp thu UV-visible Hitahchi
UH5300.

2.2. Ché tao vit liéu BEG

Vat liéu BEG dugc ché tao bang cach st dung
2 thanh BG, méi thanh c¢6 dudng kinh 8 mm va dai
70 mm lam dién cuc cho hé dién héa nhu Hinh 1.
Dung dich chét dién li 1a hon hgp cua KOH (7,5%)
va (NH,),SO, (5%) theo ti 1¢ 4:1. Hai dién cyc nhung
trong dung dich chat dién li va n6i vé6i hiéu dién thé
15 V cung cip bdi ngudn dién 1 chiéu. Duéi tac dung
ctia dong dién vat liéu BEG dugc boc ra trén dién cuc
duong (anot). B€ phan ting bdc tach dién ra mot cach
6n dinh, nhém nghién ctiu st dung hé khudy tu & t6¢
d6 quay 200 vong/phit, thoi gian moéi thi nghiém la 30
phut, nhiét do binh dién phan dugc git & khoang 40
- 50°C bang hé lam mat. Hén hgp thu dugc sau phan
ung dién hoa c6 chtia graphene dugc sau d6 dem loc

§it
= )

bang mang loc PVDF (kich thudc 16 trung binh 14 0,2
pm) va rtia nhiéu lan bang nudc cét 2 lan dé loai bo
dung moi du thiia bam trén vat liéu. Vatliéu thu dugc
trén mang loc dem sdy kho trong 24h & nhiét do 80°C
sau d6 tach vat liéu khoi mang loc, cho vao lo thuy
tinh dé bao quan dén khi dem st dung.

2.3. Khdo sdt hinh thdi hoc va cdu triic cia
vit liéu
Cac ddc trung vé hinh thai hoc cta vét liéu dugc
nghién ctu bang kinh hién vi dién ti quét (SEM)
JEOL JSM-6500F va hién vi dién tii truyén qua (TEM)
JEOL 2100F tai Khoa Khoa hoc va Ki thuat Vat liéu,
bai hoc Giao thong Qudc gia Dai Loan. Ciu tric cua
vat liéu dugc kiém tra boi pho tan xa Micro - Raman
(Raman Horiba Jobin Yvon Lab RAM HR 800) va
nhiéu xa tia X D, tai truong Dai hoc Khoa hoc - Dai
hoc Thai Nguyén.

2.4. Thuc nghiém hdp phuy va cdc céng thiic
tinh todn
Vit liéu BEG thu dugc ti dién cuc graphite 16
pin da qua st dung dugc tng dung xu ly loai bd
thuéc nhudém methylene xanh trong nuéc thong qua
phuong phap hap phu tinh. Quy trinh hap phu dugc
thuc hién nhu sau: Dung dich methylene xanh géc cé
néng doé 1.000 ppm dugc pha loang téi cac nong do
can thiét d€ st dung. Cac thi nghiém hadp phu dugc
tién hanh trong binh tam gidc 100 mL bang cach cho
mot lugng vat liéu nhat dinh vao 50mL dung dich MB
& ndng d6 khac nhau (tuy thi nghiém), lac trén may
ldc & t6c d6 200 vong/phit trong thoi gian thi nghiém

(a) (b) (©)

o

A Hinh 1. So d6 minh hoa hé dién héa ché tao BEG: (1) Hai dién cc ndi véi nguon dién 1
chiéu; (2) nhiét ké; (3) binh dién phan; (4) chdt dién ly; (5) con quay tvi, (6) mdy khudy tu,
anh chup thanh graphite (BG) 16i pin lam dién cuc trudc (b) va sau khi dién héa (c).
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va diéu chinh pH mong muén. Sau hép phu,
hoén hgp mau dugc dem ly tdm 4000 vong/
phut trong 10 phut dé loai bo vét liéu. Sau do6
loc 14y dung dich va st dung UV-Vis (Hitachi
UH5300) do d6 hédp thu quang tai budc séng
665 nm d€ xic dinh nong d¢ dung dich MB
con lai theo phuong phép dudng chudn.

Hiéu sudt va lugng MB dugc hap phu (dung
lugng) dugc tinh theo cong thtic:

H=50C 100% (1)
0
C,-C)V
g= Y @
m

S6 song (cm™)

3000

Trong d6: H 1a hiéu sudt hap phu (%), q la
dung lugng hidp phu tai thoi diém cén bang
(mg/g), C,, Clandng do MB ban dau va tai thoi
diém can bang trong dung dich (mg/L), V 1a thé
tich dung dich MB (L), m 1a khoi lugng vat liéu
hép phu (g).

bé xac dinh dung lugng cuc dai hdp phu
MB lén vat liéu chung t6i sti dung mo6 hinh
Langmuir:

Ceb _ 1 1

+ Ceb (3)
dt  Kdmax dmax

Trong dé: q, va q  dung lugng hdp phu can
béang, dung lugng hap phu cuc dai (mg/g), K la
hing s6 Langmuir, C , néng do chat bi hap phu

khi dat can bing hap phu (mg/L).

(d)
*? /"K BEG
=2
(=3
=1
g
]
Q
P P
0 0 30 40 50
20 (dd)

A Hinh 2. Anh SEM (a) ciia BEG va BG trong hinh nhé, (b) dnh TEM cua BG,
(c) phd Raman va (d) phd XRD ciia BEG va BG.
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3.KET QUA VA THAO LUAN

Hinh 2a la &nh SEM va TEM ctia mau
BEG ché tao dugc. Tl anh SEM trong
hinh 2a cho thdy, BG (dnh nhd) 1a nhiing
tdm day dang khéi. Sau khi boc téch bang
dién hoa, cac khoi day chuyén sang dang
16p mong udn cong va xé€p chonglén nhau.
Quan sat thém & TEM cho thay, cac 16p
mong nay co6 kich thude vao khoang 7-
10 um (Hinh 2b). Két qua do XRD (Hinh
2d) cho thdy, mau BG c6 dinh nhiéu
xa tai 20 = 26,26° v6i cuong do tuong
do6i manh, dinh nay dic trung ctia mat b 1 2 3 4 5 5 ; 8 9 10

phéng ma_.n,g. (002) trong cdu trﬁcﬂtinh :[hé Full Scale 5864 cts Cursor: 0.000 keV
graphite, v6i d , = 0,339 nm khodng cach
gitia cdc 16p nguyén tl trong mang tinh A Hinh 3. Phé EDX ctia vt liéu BEG

OH
Diénhéa ——_ o~ Q OH
—_—— ——fe Q_‘_.

ggﬁ)2li?g : ~ Boc tach \//K/OH

bién cuc graphite Truong nd COOH

W)

&

|
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d 5042- ® OH" 0 Hzo - 02 . 502 p

Hinh 4. So d6 minh hoa co ché béc tdich dién héa
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A Hinh 5. Anh hudng ctia (a) pH, (b) thdi gian phdn ing, (c) nong do ddu, (d) khoi
lugng vat liéu BEG tdi hiéu sudt hdp phu MB
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thé graphite [7]. Sau phan ting dién hoéa tao
ra graphene véi dinh nhiéu xa dich chuyén
mot chut vé tai 20 = 26° v6i ban do rong 16n
hon (d,, = 0,341 nm). Nguyén nhén ctia sy
md rong dugc cho la do tac nhén dién hoa
khién cac phan tt khi hodc cac nhéom chtic
ndng chen vao gitia cac 16p lam cho khoang
cach gitia cac mit mang tang 1én. Thém vao
do, két qua phd tan xa raman (Hinh 2¢) xuét
hién 3 dinh véi D tai 1350 cm’, dinh G tai
1578 cm™, dinh 2D tai 2711 cm™. C6 thé thay
10, dinh 2D ¢6 hinh dang d6i xting chi ra su
hinh thanh vat liéu graphene da 16p (khoang
4 - 1016p) thong qua qua trinh khti ion SO ,*
va su ty oxi héa nudc nhu trong Hinh 4 [8,
9]. Ngoai ra, thanh phan ctia BEG dugc phan
tich thém st dung phé EDX nhu trong Hinh
3. Két qua cho thdy, trong thanh phéan chinh
ctia BEG la cacbon va oxi. Pac biét dinh D ¢6
ciong do khd cao véi ti s6 I /1. = 0.65 cho
thdy su xudt hién ctia nhiéu khuyét tat hodc
cac nhém chiic nang giau oxy trong qua
trinh anot hoa, tao thuan lgi cho qua trinh
hép phu céc chat 6 nhiém thong qua tuong
tac tinh dién hodc lién két hydro [10]. D€ tan
dung ddc tinh nay, BEG dugc tht nghiém xu
ly loai bo MB thong qua phuong phap hap
phu tinh, két qua dugc thé hién 6 Hinh 5.
Két qua cho thay, BEG c6 kha nang xt ly
MB cao nhit tai pH 6 va kha nang xti ly giam
dan khi pH gidm, diéu nay c6 théla so bé mit
vat liéu trd lén &m hon khi pH ting lam tang
kha nang tuong tac hat tinh dién gitia vét liéu
va MB. Ngoai ra, co ché hip phu gitia MB va
BEG dugc cho la dya trén sy tuong taic manh
cua luc Van Der Waals gitia tim graphene
(thong qua lién két i - m) va cdc vong thom
ctia thudc nhuom. C6 thé€ thay, thoi gian thi
nghiém hay khoi lugng ctia vat liéu tang thi
hiéu sudt hip phu tang, ngugc lai, khi néing
do6 MB tang hiéu suit hdp phu MB giam. O
nong do thap, vi tri hap phu trén vatliéu BEG
khong bi chiém/lap hoan toan nén hiéu suét

TAI LIEU THAM KHAO

0.8
v = 0.0036x + 0.0042
1 R2=0.9948
0.6d max= 277,01 mg/g

0.4 4

Clq (Lig)

0.2 4

0 30 6 9 120 150 180
q (mg/g)
A Hinh 6. Duong ddng nhi¢t Langmuir

cao, khi taing nong d¢ véi lugng chat hip phu khong doi
dan dén khong du cac vi tri hoat dong trén bé mat chit hap
phuy, lam giam hiéu sudt hdp phu. Cac s6 liéu thuc nghiém
phu hgp t6t v6i mo hinh Langmuir (R*=0.9948) nhu chi ra
trong Hinh 6 va qud trinh hip phu la don 16p. Cac tinh toan
theo mo6 hinh nay cho thdy dung lugng hdp phu cuc dai ctia
BEG d6i v6i MB dat 277,01 mg/g, tuong tu véi mot s6 cac
nghién ctiu khac [11-13].

4. KET LUAN

ba tai ché thanh cong dién cuc graphite cta pin da
st dung thanh vat liéu dau vao cho qua trinh ché tao
graphene bing phuong phap dién héa. Cac két qua SEM,
TEM, XRD va Raman cho thdy, graphene ché tao dugc c6
dang da 16p véi nhiéu nhom chitic chuia oxy tao thuan lgi
cho cac quad trinh xt ly hdp phu cac chdt 6 nhiém. Két qua
tinh toan cho thdy, qua trinh hap phu MB theo phuong
phap hap phu tinh pht hgp t6t véi mo hinh Langmuir.
Dung lugng hdp phu cuc dai dat 277,01 mg/g goi md tiém
ning tGing dung BEG dé loai bé MB cling nhu céac thudc
nhuom khac trong nudcm

LOI CAM ON: Bai bdo ndy sin phdm ciia dé tai cdp co
sd ma so T2021-07-12, dugc tai trg béi kinh phi ctia Trudng
Dai hoc Cong nghé Thong tin va Truyén thong.
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ABSTRACT

This paper showed the facile method to fabricate the graphene material using graphite rod collecting
from the used battery core for application as adsorbent to remove methylene blue (MB) in aqueous
solution. The SEM, TEM, XRD and Raman results illustrated that the obtained graphene exhibited the
multi-layers form with the component of many oxide functional groups faciliatating for the interaction
between these layers and MB dye molecules. The adsorption properties of BEG for MB were tested by
batch experiments. The effects of the solution pH, the time to adsorb, the amount of adsorbent, and
the initial antibiotic concentration was investigated. The adsorption isotherms could be fitted well by
the Langmuir model with the maximum adsorption amount of 277.01 mg/g. Recycling graphite for
preparation of graphene has the potential to solve two problems at once: reducing in pollution of waste
batteries to the environment and low-cost synthesis of graphene.

Key words: Adsorption, methylene blue, graphene, electrochemical.
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TfiNG QUAN VE DIEN MAT TROI VA KHA NANG
UNG DUNG PIN MAT TROI NHAY QUANG TAI VIET NAM

TOM TAT

Ping Thi Hai Linh, Hoang Xuin Co, Trin Vin Quy|"”

Pao Van Duong”

hu cadu st dung nang lugng trén thé gidi néi chung va ¢ Viét Nam noi riéng dang tré nén

ngay cang cdp thiét. Theo udc tinh, Viét Nam la quéc gia c6 tiém ndng 16n vé nang lugng
mat troi voi cudng do blic xa mat troi trung binh khoang 5 kWh/m?/ngay. Trong cac nam 2019,
2020, sy phat trién 6 at ctia cac dy 4n dién mat troi ndi ludi da tao ap luc 16n 1én hé théng truyén
tai dién qudc gia. Trong khi do, dién mat trdi 4p mai tai Viét Nam chua dugc khai thac tuong
xing v6i tiém ndng. Nghién ctiu nay trinh bay téng quan vé tiém ning ning lugng mat trdi tai
Viét Nam, hién trang phat trién dién mit troi tai Viét Nam, dong thoi danh gia kha ning ting
dung pin nang lugng mdt troi nhay quang tai Viét Nam thong qua mot s6 yéu t6 nhu sy phu hgp
vé ddc diém cta pin, sy phat trién vé cong nghé pin va nhiing co ché chinh siach cho phat trién

dién mat trdi tai Viét Nam.

Tu khoa: Ning lugng mdt troi; pin mdt troi; Viét Nam.

1. PAT VAN PE

Theo nghién ctiu ctia Fitch Solutions, mtic
tiéu thu dién ning t6ng thé ctia Viét Nam
du bdo sé ting trung binh hang nam la 6,4%
ti ndm 2021 dén nam 2030, khién Viét Nam
trd thanh mot trong nhiing qudc gia co6 téc do
tang trudng tiéu thu dién nang nhanh nhat &
khu vic chiu A [1]. Viéc san xudt ngudén ning
lugng tli nhién liéu hoa thach da va dang gay ra
nhiing hdu qua nghiém trong cho moi truong
va con ngudi. Trong boi canh do, viéc nghién
ctiu va khai thac nang lugng tai tao la vo cung
cap thiét. Theo udc tinh, Viét Nam la qudc
gia c6 tiém nang 16n vé nang lugng mdt troi
(NLMT) véi cuong do btic xa mat troi trung
binh khoang 5 kWh/m?/ngay [2]. Nhan dugc
nhiéu uu dai tlii cac chinh sach khuyén khich
phat trién dién mdt trgi (PMT) ctia Chinh phu,
trong 2 ndm 2019 va 2020, DMT da ¢ sy phat
trién manh, bd sung nguén dién can thiét cho
hé thong dién quoc gia. Tuy nhién, do cac du an
DMT n6i ludi co tinh chat bat dinh, phat trién
nhanh trong mét thoi gian ngén, tap trung cha
yéu tai cac khu vuc c6 tiém nang l6n nén da gay
ra nhiing khé khdn nhat dinh trong cong tac
van hanh hé thong dién. Mot trong nhiing giai
phdp t6i uu d6 1a phat trién khai thac PMT ap
mai va DMT tich hgp trong toa nha.

Pin mdt troi nhay quang thudc loai pin mang mong véi
nhiing ddc diém pht hop cho ting dung tai Viét Nam. Tuy
nhién, hién trang ing dung cong nghé pin mat troi mang
mong chi chiém thi phan khoang 10% [3]. Nghién ctiu nay
sé trinh bay t6ng quan vé tiém ning NLMT tai Viét Nam,
hién trang va nhiing co ché chinh sach phat trién DMT tai
Viét Nam, tong quan vé pin mat trdi nhay quang. Tl do,
danh gia kha ning ting dung pin nang lugng mat troi nhay
quang tai Viét Nam thong qua mot s6 yéu t6 nhu su phu
hop vé xu hudng dau tu phat trién DMT, dac diém phu hop
cuia pin va su phat trién vé cong nghé pin.

2. TIEM NANG NANG LUQNG MAT TROI TAI
VIET NAM

Viét Nam dugc danh gid 1a quoc gia c6 tiém nang tuong
d6i 16n vé nang lugng mat troi. SO gio ndng cung biic xa
madt trdi I6n tai nhiéu khu vuc trén ca nuée, dic biét la khu
viuc Tay Nguyén, Nam Trung bo va Nam b¢. Ban d6 phan
b0 buic xa theo bé mat nim ngang toan cau (GHI) ctia Viét
Nam [4] cho thdy r6 tiém ndng khai thac NLMT & khu vuc
phia Nam Viét Nam la rat 16n. Trong giai doan 2007-2018,
s0 liéu GHI tai nhiéu tinh Nam b va Nam Trung bd dat
>5kWh/m? theo ngay hay >1.900kWh/m? theo nam.

Tiém nang NLMT da dugc lugng hoéa theo tling loai
nhu tiém ndng ky thuat dién NLMT ap mai, NLMT mat
dat, NLMT mat nudc va dugc tinh toan cho tling khu vuc
trén ca nudc [3]. Tiém nang ky thuét d€ khai thac phat trién

'Khoa Méi trucng, Trudng Pai hoc Khoa hoc Tu nhién, Dai hoc Qudc gia Ha Nji
?Khoa Cong nghé Sinh hoc Héa hoc va Ky thudt mai truong, Trudng Dai hoc Phenikaa
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¢ Mai truong

Bang 1. Tong hop tiém nang ky thuat dién NLMT theo tiing loai hinh tai Viét Nam [3]

Dién NLMT 4p mdi | DPién NLMT mat dit | Pién NLMT mét nudc Tdng
Cong sudt (MW) 48.491 1.568.551 77.176 1.694.218
San lugng dién
(MWh/nam) 76.342.864 2.292.808.795 123.481.098 2.492.632.757

DMT tai Viét Nam rat 16n, véi tong cong
suétlén t6i 1.694.218 MW (Bang 1), 1a gidi
phap t6i uu cho viéc dap ting nhu ciu tiéu
thu dién ngay cang gia tang tai Viét Nam.

3. PIEN MAT TROI TAI VIET
NAM

3.1. Hién trang phat trién dién mdt
troi tai Viét Nam

Theo s6 liéu thong ké tinh dén thang
5nam 2019, Viét Nam dat tdng cong sudt
lap dat 866,5 MW bao gom 10 nha may
DMT va 1.800 du an DPMT 4p mai dugc
trién khai va di vao hoat dong trén toan
quéc [5]. Tuy nhién, ndm 2020, PMT
(gom ca DMT ap mai) da dat khoang 24%
trong co cau cong sudt nguon dién toan
quoc, dat gan 17.000 MW (Hinh 1).

Viéc phat trién cac dy an DMT noi
luéi mot cach 6 at trong thdi gian ngén,
dong thai chi tdp trung tai cac khu vuc
c6 tiém nang 16n nhu Ninh Thuan, Binh
Thuén, Dak Lik,... dang gay ap luc 16n 1én
hé thong truyén tai dién. Thai gian dau tu
phat trién ludi dién 220 kV t6i thiéu la 3
ndm va luéi 500 kV tii 4-5 nam, trong khi
do chi tit 6 dén 12 thing la c6 thé hoan
thanh du an DPMT. Chinh vi vay, hién tai
Trung tdm Piéu do Quoc gia ludn phai
tinh todn va yéu ciu cat giam hang ngay
cong sudt phat ctia cac nha may DMT tai
cac khu vuc tép trung phat trién (Ninh
Thuén, Binh Thuédn, An Giang...) nhim
tranh qué tai ludi dién khu vuc [3]. Dé
giam tai cho luéi dién quoc gia, dong thaoi
khai thiac dugc t6i da ti€ém ndng ning
lugng mat troi tai cac khu vuc, Viét Nam
da va dang khuyén khich cac du an PMT
ap mai. DPMT dp mai gop phan gidm tén
that ludi, ting ngudén cung cip dién va
c6 dong gop trong viéc tiét giam tiéu thu
dién tai chd. Theo théng ké cua Tap doan
bién lyc Viét Nam, dén thang 8/2021,
Viét Nam da c6 104.282 dy an da lap dat
VOl téng cong sudt lén téi 9.580MWp,
cung cap 3.574.065MWh san lugng phat
1én ludi dién quoc gia [7].
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AHinh 1. Co cdu cong sudt nguon dién nam 2020
(Nhién liéu, GW, %) [6]

3.2. Khung phdp ly cho phdt trién dién mdt trdi tai Viét Nam
Nha nudc da ban hanh nhiéu chinh sach khuyén khich cho viéc
phat trién DMT tai Viét Nam nhu: Quyét dinh s6 11/2017/QD-TTg
ngay 11/4/2017 ctia Thi tuéng chinh pht vé co ché khuyén khich phat
trién cac dy an DPMT tai Viét Nam; Quyét dinh s6 02/2019/ Qb-TTg
ngay 8/1/2019 stia d6i, b6 sung Quyét dinh 11; Thong tu s6 16/2017/
TT-BTC ngay 12/9/2017 vé quy dinh vé phat trién du an va hgp dong
mua ban dién mau dp dung cho cic du an PMT; Thong tu s6 05/2019/
TT-BTC ngay 11/3/2019 diéu chinh Thong tu s6 16/2017/TTBCT
ngay 12/9/2017 vé quy dinh vé phat trién du an va hgp dong mua ban
dién mau ap dung cho cac du an DMT; Cong vén s6 1532/EVN-KD
ngay 27/3/2019 ctia Tap doan dién luc Viét Nam vé viéc huéng dan
thuc hién d6i vdi cac dy an DPMT trén mdi nha. ..

Ddc biét, ngay 6/4/2020, Tht tuéng Chinh phu da ky ban hanh
Quyét dinh s6 13/2020/QDP-TTg vé ca ché khuyén khich phat trién
DMT tai Viét Nam. Trong do, co ché vé gia mua dién dugc cac chu
dau tu quan tdm hang dau. Cu thé do la [8]:

Doi vdi dién mat troi ndi ludi: Dy 4n dién mat troi néi ludi da
dugc co quan ¢ thim quyén quyét dinh chu truong dau tu trude
ngay 23/11/2019 va c6 ngay van hanh thuong mai ctia du an hoac
mot phan du an trong giai doan tu ngay 1/7/2019 - 31/12/2020 thi
du an hodc mot phan du an d6 dugc ap dung gia mua dién tuong
duong 7,09 UScent/kWh cho DPMT mat dat va 7,69 UScent/kWh
cho PMT néi. Gia mua dién chua bao gom thué gia tri gia tang,
dugc diéu chinh theo bién dong cta ty gia cia dong Viét Nam véi
do la My (tinh tuong duong UScents/kWh), ty gid ap dung la ty
gid trung tam cta dong Viét Nam véi d6 la My do Ngan hang Nha
nudc Viét Nam cong bd vao ngay Bén ban dién xudt héa don thanh
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toan. Gid mua dién nay dugc dp dung 20 nam ké tu
ngay van hanh thuong mai. Riéng déi véi tinh Ninh
Thuén, gia mua dién tlii cac du an DMT noi ludi da
c6 trong quy hoach phat trién dién luc cac cép va co
ngay van hanh thuong mai truéc ngay 1/1/2021 véi
tong cong suét tich liy khong qua 2.000 MW 1a 9,35
UScents/kWh.

Doi vdi dién mdt trdi dp mdi: Gia mua dién (chua
bao gom gid tri gia tang) tu ngay 1/7/2019 dén
31/12/2019 la 1.913 d6ng/kWh, titi ngay 1/1/2020 dén
31/12/2020 la 1.940 dong/kWh va ké tlii ndm 2021 tré
di, gia mua dién (chua bao gom gia tri gia ting) dugc
xac dinh theo tling nam bang tién dong Viét Nam
(tinh dén hang don vi dong, khong lam tron s6) tuong
duong véi 8,38 UScents/kWh nhan véi ty gia trung
tam ctua dong Viét Nam véi do la My do Ngan hang
Nha nuéc Viét Nam cong bo ap dung cho ngay cudi
cung cia nam trudc.

Theo EVN, Quyét dinh s6 13/2020/QD-TTg cua
Tht tuéng Chinh phu tao dong luc phat trién manh
mé cho cic dy an dién mdt tréi ap mai. EVN da va
dang trién khai nhiéu hoat dong hé trg, khuyén khich
ddc biét véi DMT dp mai nhu don gian héa thu tuc
dang ky, cung cip cac dich vu dang ky mua ban PMT
ap mai tryc tuyén [9].

4. PIN MAT TROI NHAY QUANG VA KHA
NANG UNG DUNG TAI VIET NAM

4.1. Cdu tao va nguyén ly hoat dong cia pin mdt
troi nhay quang

Pin mat troi nhay quang thudc thé hé pin mat troi
thtt 3 vé6i ciu tao co ban gom 3 phén la dién cuc lam
viéc (Working electrode) thudng dugc ché tao bang
pha TiO,/dye (chit nhay quang) lén bé mat kinh
dan dién trong sudt, dién cuc doi (counter electrode)
thudng dugc st dung Pt phu trén kinh dan dién trong
su6t va dung dich chat dién phan I /T (electrolyte),
dugc trinh bay cu thé trén Hinh 2.

Pin mat troi nhay quang hoat dong dya trén nguyén
ly quang dién héa. Khi dugc chiéu sang bdi anh sang
mat troi, chat nhay quang sinh ra cac dién tt hoat dong
va 16 tréng. Cac dién tl hoat dong dugc chuyén sang
viing dan caa TiO,. Sau khi dugc thu héi vé kinh dan
dién trong sudt, cac dién tt chuyén ra mach ngoai dén
dién cuc doi. Tai day xdy ra phdn ting kht I, + 2e- ---
> 31" va cp dién tu lai chdt nhay quang. Dong chuyén
doi c6 hudng cac dién tu da sinh ra dong dién cho pin
nang lugng mat troi st dung chat nhay quang [10].

4.2. Ché tao pin mdt trdi nhay quang
Céc budc coban dé ché tao pin mat troi nhay quang
dugc tom tat trong Hinh 3. Céc ky thuat dugc st dung
chti yéu nhu lam sach va tién xt 1y, hau xti ly kinh dan
dién bang phuong phap hoéa hoc hodc phuong phap
plasma, pht TiO,, phu Pt bang phuong phap phun xa,

phuong phap in, phuong phap kht plasma uét hoac
khti plasma khd... Nhin chung, cac ky thuat ché tao
pin mdt troi nhay quang tuong d6i don gian va dé cai
tién cac budc d€ nang cao hiéu suit pin.

4.3. Su phdt trién ciia cong nghé pin mdt troi
nhay quang tai Viét Nam

Trén thé gidi da c6 nhiéu cong ty thuong mai hoa
san phdm pin mit troi nhay quang va dua vao st dung
tai cac cong trinh x4y dung va cac thiét bi nhé nhu
sach dién tti, chudt may tinh, camera an ninh,... tii nam
2011[12]. Tuy nhién, & Viét Nam, du da dugc nghién
ctiu hon 10 nam, viéc nghién ctiu ché tao pin mat troi
nhay quang cht yéu dugc tién hanh trong phong thi
nghiém va chua dugc thuong mai héa thanh cac san
phém trén thi truong. Nhém ctia Nguyén Thai Hoang,
Truong Pai hoc Khoa hoc Ty nhién, Pai hoc Qudéc gia
TP. H6 Chi Minh nghién ctiu ché tao pin nang lugng
mdt trdi nhay quang c6 hiéu sudt cao va cac qua trinh
dong hoc dién ra trong pin [13]. Két qua cua nghién
ctiu cho thdy da ché tao thanh cong pin mat troi trén
co s6 vat liéu TiO, va chat mau nhay quang & quy
mo phong thi nghiém véi hiéu sudt chuyén déi ning
lugng khoang 8%, danh gia dugc do bén cta pin dudi
tac dung ctia nhiét d¢ (phoi 85°C) va nguyén nhan suy
gidm tinh nang cua pin.

Tu ndm 2014 dén ndm 2017, Vién Khoa hoc vat
liéu, Vién Han lam khoa hoc va cong nghé¢ Viét Nam
da chu tri thuc hién dé tai: “Ché tao va nghién ctu
mot s6 ddc diém ciu tric, tinh chit quang dién ctia to
hop hé hat nano Au (Ag)/TiO, nhim ting dung cho
pin mait troi plasmonic thé hé méi” [14]. Dé tai da thu
dugc mot s6 két qua nhu tao ra dugc mdt sé cau hinh
méi 6 dang qua cau hay khoi da mat hinh thanh trén
day nano, da phat trién dugc cong nghé co thé diéu
chinh dugc kich thuéc va phan bo hé hat Au theo y
mudn; phd hép thu phu thudéc manh mé vao chiéu day
Au/TiO, NPs dugc phu 16p bao vé PVP, cac kich thudc
Au va cdc ty 1¢ Au déi vé6i lugng TiO, va vao nhiét do
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A Hinh 2. Cdu tao ciia pin mdt trdi nhay quang
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A Hinh 3. Cdc budc co ban ché tao pin mdt troi nhay quang [11]

0. Ngoai ra, dé tai da phat trién khd hoan thién quy trinh cong nghé
ché tao mau pin plasmonics, da ché tao tht nghiém gin 20 mau Pin
plasmonics, khao sat mdt s6 tinh chit. Nhom nghién ctiu cia Bao Vin
Duong, Dai hoc Phenikaa da tap trung nghién ctiu ché tao dién cuc doi
v6i hiéu qua cao, gia thanh thdp cho pin nang lugng mat tréi st dung
chét nhay quang nhu thuéc nhudm, chdm lugng tt [15]. Nhoém da ché
tao thanh céng cac vat liéu kich thudc nano, ting dung cho dién cuc
doi cta pin mat troi nhay quang trong quy moé phong thi nghiém nhu
Pt, PtAu, PtPd, PtFe, PtRu, PtSn, PtCo, rGO-Pt, Pt-CNT, Pt- MWNT,
Pt-Carbon Black, Graphene-NiO, Graphene-Rqu, Graphene-CoNi...
Hiéu suit chuyén ddi nang lugng ctia pin ché tao dugc dao dong ti
khoang 6% dén trén 9%.
4.4. Kha nang iing dung pin mdt troi nhay quang tai Viét Nam
4.4.1. Uu diém ctia pin mdt trdi nhay quang

C6 thé thdy, pin mat troi nhay quang c6 kha nang ting dung cao tai
Viét Nam do céc dic diém sau:

- V6i hién trang phat trién dién mat trdi tai Viét Nam, DPMT dp mai
va dién mat troi tich hgp trong toa nha
(BIPVs) la nhiing giai phap hiéu qua
trong viéc khai thac tiém nidng dién mat
troi, dong thoi giai quyét duge cac van
dé lién quan dén van hanh hé thong
dién (nhu da phén tich & trén). Pin
madt troi nhay quang c6 do trong suot,
tinh linh hoat, mém déo cao, da dang
v€ mau sac nén phu hgp ting dung cho
DMT ap mai, dong thoi co thé tich hop
v6i ctia kinh ctia cdc toa nha (Building-
Integrated Photovoltaics-BIPVs) [16].

- Véi trong lugng nhe nén pin mat
troi nhay quang c6 thé ting dung trong
nhiéu linh vyc nhu dén giao thong,
dén chiéu sang duong, camera an ninh,

bang hiéu chi dan, thong bdo tai cic  mm x 100 mm [17]
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khu do thi, thiét bi tudi tu dong tai cac
trang trai...

- Vit liéu ché tao rat da dang, c6 gia
thanh ré va sdn cé nhu TiCl, TiO,...
nén gia thanh cta pin mat troi nhay
quang thap hon so véi pin Silic [18].
C6 nhiéu nghién ctiu trong nudc cling
nhu trén thé gi6i vé thay thé thanh
phan Pt trong dién cuc doi cta pin mat
troi nhay quang nham giam gia thanh,
dong thai ting hiéu sudt cta pin [15].

- Hon ntia, thanh phan chat nhay
quang cua pin mdt trdi nhay quang c6
thé c6 ngudn gbc tu nhién, dugc chiét
sudt ti cac loai hoa, trai céy, la cay,
tham chi la ré cay. Tt do c6 thé giam
thiéu viéc khai thac nhién liéu hoéa
thach cling nhu thai cac chat doc hai
gay anh hudng t6i moi truong [19].

- Ky thuat ché tao don gian, khong
yéu cau may moc ky thuédt cao (Hinh
4) nén c6 thé ting dung dé dang dé€ san
xudt tai Viét Nam. Cac budc ché tao
pin dugc thuc hién doc lap va dé dang
cdi tién tiing budc nhdm t6i uu hoa
hiéu qua st dung pin.

- Ung dung cong nghé nano trong
ché tao vat liéu lam dién cuc, nang cao
hiéu suét cua pin dang dugc cac nha
Khoa hoc tai Viét Nam nghién ctiu
chuyén sau.

- Pin mit troi nhay quang c6 thé
hoat dong véi dai budc séng rong nén
trong diéu kién anh sang yéu, pin van

A Hinh 4. Anh chup cdc thanh phdn ciia mo-dun DSSC linh hoat: Quang dién
cyc TiO, trén nén ITO / PEN (a) trudc va (b) sau khi hap phu chdt nhay quang,
(¢c) dién cuc doi, (d) keo nong chdy; (e) mo-dun DSSC linh hoat c6 kich thiiée 100
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(thong ké tir cdc nghién ciiu khoa hoc) [21]

c6 kha nang tao ra dién. Theo [18], pin mit tr6i nhay
quang c6 kha nang hoat dong t6t véi cudng do anh sang
tti 200 dén 6.000 lux, dat hiéu sudt tii 2% dén gan 30%
trong diéu kién phong thi nghiém. GCell la san phdm
pin mét troi nhay quang st dung trong nha ctia cong ty
G24 Power-cong ty dan dau vé san xudt pin mat troi nhay
quang. Pho hép thu anh sang ctia GCell trong khoang ti
390 - 700nm va dat cuc dai tai 500 - 550nm [20].

4.4.2. Han ché ctia pin mdt trdi nhay quang

Mot s6 han ché chinh ctia pin mét troi nhay quang
d6 13 hiéu suit chuyén déi ning lugng con thép so véi
cac loai pin mét troi khac (Hinh 5). Ngoai ra, su 6n dinh
hoat dong ctia pin ning lugng mdt trdi st dung chat
nhay quang cling gdp phai nhiéu vin dé thich thic:
Viéc st dung chét nhay quang la cac hgp chét hiiu co dé
bi bién tinh theo thai gian st dung; dung dich chat dién
ly dé bi ro ri ra ngoai; dién cuc Pt c6 thé phan tng véi
dung dich chat dién ly.

5. KET LUAN

Viét Nam c6 tiém nang khai thac PMT 16n, véi tiém
nang ky thuat PMT la 1.694.218 MW Cac du an DMT
da va dang phat trién manh mé tai Viét Nam nho cac co
ché khuyén khich cta nha nuéc. PMT ap mai, BIPVs
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ABSTRACT

OVERVIEW OF SOLAR POWER AND APPLICABILITY
OF DYE-SENSITIZED SOLAR CELLS IN VIETNAM

Dang Thi Hai Linh', Hoang Xuan Co ', Tran Van Quy'
! Faculty of Environmental Sciences, University of Science,

? Faculty of Biotechnology, Chemistry and Environmental Engineering,

Dao Van Duong *
Vietnam National University, Hanoi
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The demand for solar energy in the world and also in Vietnam has becoming more and more urgent.
It is estimated that Vietnam is a country with great potential for solar energy with an average solar
radiation intensity of about 5 kWh/m?/day. In the years 2019 and 2020, the massive development of
grid-connected solar power projects has put large pressure on the national power transmission system.
Meanwhile, rooftop solar power in Vietnam has not been exploited commensurate with its potential.
This study presents an overview of the solar energy potential in Vietnam, the current status of solar
power development in Vietnam. Additionally, this work evaluates the applicability of dye-sensitized
solar cells (DSCs) in Vietnam through a number of factors such as the compatibility of characteristics
of DSCs, the development of DSCs technology and the mechanisms and policies for solar power
development in Vietnam. From there, the study gives recommendations for the development of the
applications of DSCs in Vietnam.

Key words: Solar energy, DSSC, electricity in Vietnam.




KET QUA NGHIEN CUU TRONG LINH VUC CONG NGHE MOI TRUONG XANH ‘

NGHIEN CUU LOAI BO SULFAMETHOXAZOLE

TRONG NUOC BANG VAT LIEU COMPOSITE CHITOSAN -
Fe,0,: CHETAO VAT LIEU VA CAC YEUTO

ANH HUGNG DEN QUA TRINH XU LY

Tran Vin Son’, Nguyén Tuin Pirc, Lwong Mai Ly |®

TOM TAT

Nguyén Minh Phwong, Nguyén Thanh Ha

Nguyén Xuin Huin, Nguyén Manh Khai
Phan Thi Lan Anh?

‘ 7iéc phat hién va sir dung nhiéu khang sinh trong doi song da dé lai du lugng khang sinh trong moi
treong gay ra nhiéu hau qua. C6 nhicu phuong phap da duoc ap dung de xtr Iy khang sinh trong
mdi truong, tuy nhién hap phu la phuong phép dugc wa chudng vi dé van hanh, chi phi thap. Vat liéu hap

phu dé phan huy sinh hoc tir chitosan va F ¢,0

, (CTS-Fe,0

,) duoc nghién ciru co kha nang loai bo khang

sinh sulfamethoxazole (SMX) trong nudc. Phuorng phép che tao don gian bang cach tao hon hop chitosan
va sat tir roi thém chat lién két ngang Glutaraldehyde. Cac phuong phap XRD, XRF, FTIR va thé Zeta da
duoc thuc hién d€ nghién ctru dac tinh cua vat licu hap phu. Thong qua céc thi nghiém dang mé da tim ra

dugc cac diéu kién toi wu dé xir Iy khang sinh SMX.

T khoéa: Sulfamethoxazole, composite, chitosan, sdt tr, glutaraldehyde.

1. PAT VAN PE

Ngay nay, vdn dé 6 nhiém moi trudng boi cac
chat 6 nhiém hiiu co dang la vdn dé nghiém trong.
Trong d6, 6 nhiém khang sinh trong nuéc gy ra
nhiéu anh hudng tiéu cuc dén stc khoe, doi song
clia con nguoi va ca dong vat du & nong do ng/L
[1]. Khéng sinh dugc phat hién & khip noi trong
moi trudng nhu dat, nudc, khong khi, thuc phdm,
cac nguodn nudc thai, nudc mat... Hau hét cac nha
may xt ly nudc véi cong nghé hién nay chua da kha
nang loai bo cac ton du khang sinh [2].

Sulfamethoxazole (SMX) hay 4-amino-N-(5-
methyl-3-isoxazolyl) la khang sinh thudc nhém
Sulfonamide, c¢6 céng thiic hda hoc va khoi lugng
phéan t lan lugt 1a C, H N.,O,S va 253,28 g/mol.
SMX thé hién hinh dang tuyén tinh véi géc sulfone
va amin lién két aminosubstited cyclohexan va
isoxazolidine metyl hoéa. SMX & nong doé 1,97
nmol/L c6 thé gay tdc dong lam thay d6i hoat dong
phién ma cta cac gen lién quan dén sao chép va
phién ma ciing nhu céc gen lién quan dén cac yéu
td cdu truc cua vo té€ bao va mang ngoai trén quan

thé vi sinh vét trong nudc ngot [3]distributed
by 11 different companies, were collected from
supermarkets in Ho Chi Minh City and the levels
of 28 antibiotics were analyzed using liquid
chromatography-tandem mass spectrometry
(LC-MS/MS. Chinh vi vay can cé cac phuong
phap xt ly SMX trudc khi thai ra moi truong.
Céc cong nghé phd bién hién nay nhu Fenton va
quang Fenton, phuong phdp sinh hoc, hdp phu,
.. Qua trinh hép phu dugc st dung phé bién do
c6 hiéu qua cao véi thiét ké va van hanh don gian,
dé dang ap dung, khong tao ra cac chit chuyén
héa nguy hiém ...

Trong tu nhién, chitin la loai sinh khéi c6
nhiéu thd hai sau lignocellulose, c6 ngudén goéc
ti ndm va vo dong vat giap xac. Chitosan la mot
san pham dugc khti mot phan cta chitin, la mot
chat dong trung hgp. Su phong phu clia nhém
hydroxyl va nhém amin nén chitosan c6 dé dang
tao lién két Hydro trong phén ti ciing nhu cac
phén ti khac [4].

'Khoa Méi trucng, Trudng Pai hoc Khoa hoc Tu nhién, Pai hoc Qudc gia Ha Nji
2 Trung tam nghién ciiu cong nghé Moi trudng va Phdt trién bén viing,

Trucng Dai hoc Khoa hoc Ty nhién, Pai hoc Qudc gia Ha N§i



¢ Mai truong

Trong d6, chitosan c6 thé lién két véi cac hat sat tu dé
tao ra cac chat hap phu méi mang ti tinhgitp loai bo hiéu
qua cac cation kim loai va cdc anion théng qua qua trinh
chelation va co ché trao d6i ion, tuong ting [5]. Bai bao nay
sti dung vat liéu chitosan bién tinh véi Fe,O, va chét tao
lién két ngang dé€ xtt ly SMX, t4p trung trinh bay quy trinh
ché tao, cac dac tinh vét liéu va céc yéu t6 anh hudng dén
kha ning xti ly SMX cua vat liéu ché tao dugc.

2. POI TUQUNG VA PHUONG PHAP NGHIEN CUU

2.1. Héa chat, vit liéu

Dung dich gbc SMX duoc hoa tan tir bot 100% tir
Sigma Aldrich Co. Chitosan dang bot do tinh khiét 98%
(Trung Qudc) duge st dung. Cac hoa chat khac duoc dung
nhu NaOH 0,04%, HCI 0,1% CH,COOH 25%, bot sat tir
Fe O, va chét tao lién két ngang Glutaraldehyde (GLA).
Acetonltrlle va axit photphoric st dung cho may HPLC
duoc mua tir Merck (Puc), KBr, con 90° str dung cho may
do FT-IR. Nudc cat deion duoc st dung trong thi nghiém.

2.2. Phuiong phap nghién ciiu

Phuiong phap ché tao vit liéu

Chuan bi 2,5 mL GLA 50% va 2,5 g bot Fe,O, cung 25
mL axit axetic 25% vao binh tam giac 100 mL Hon hop
duoc lic lién tyc trong 24 gio thu dugce hdn hop dong nhat.
Sau d6 thém vao hdn hop 2,0 g chitosan dang bdt, sau do
st dung diia thuy tinh khudy lién tuc trong 15 phut. Giit
hon hop dung dich & trang thai tinh dé khong bi Xao tron
trong 24 gio. Cudi cung, hén hop dung dich dugc siy kho
trong t sdy & 60°C rdi nghién min [6]. Tir d6 thu dugc
vat ligu Chitosan-Fe,O, chtra chét tao lién két ngang GLA
(CF-GLA).

Khdo sdt khd nang hdp phu cua vt liéu

Thuc hién céc thi nghiém mé dé khao sat cac diéu kién
tdi wu vé nong do khang sinh ban dau, gia tri pH, thoi gian
tiép xtc va lidu lwong vat ligu. Chuén bj cac binh tam giac
chtra 100ml dung dich khang sinh SMX. Thay doi cac diéu
kién méi truong phan Gng nhu sau: gia tri nong o khing
sinh SMX tir 1 dén 10 mg/L, gia tri pH tir 2 dén 9, liéu
lugng vat lidu tir 0,2 dén 3 g/L, thoi gian tiép xuc tir 0.5
dén 7 gid va 24 gio. Sau khi lic 175 vong/phut, loc dung
dich va dem phan tich.

Trong nghién ciru di st dung cac thiét bi & Khoa Moi
truong, Truong PHKHTN nhu may Quang phd hong ngoai
FT-IR Nicolet iS5, may do Paticle Charge Detector, may
MiniFlex600M, M4y JAX 1000s, may sic ky long hiéu
nang cao (HPLC) detector UV.

3. KET QUA VA THAO LUAN

3.1. Kha nang hdp phu ciia vt liéu

Céau trac vat liéu co su thay d6i thé hién thong qua két
qua ph6 FTIR (Hinh 1a). Trong quang pho ctia cac hat CE-
GLA, dinh peak ¢ 590 cm™ la dac trung cia nhom Fe-O
trong Fe,O,. Diéu nay ciing duoc nhén thiy trong cic nghién
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ctru ché tao vat liéu composite tir CTS va
Fe O, [7, 8] Tai peak ¢ khoang 1026 —
1078 cm! thé hién budc song dic trung
cua nhom —OH trong CTS [7]. Tuy nhién
sau qué trinh hip phy, dién tich cac peak
trong khoang nay ting 1én do lién két véi
gbc sulfone (S=0) dic trung trong SMX.
Nhém S=O cua khéang sinh du:qc thé hién
0 peak tai budce song 1316,6 cm™, pho sau
hap phu cho thiy céc peak tdng lén cho
thay khang sinh di duoc gin trén bé mit
vat liéu. Tai budc song 1373 cm™! peak dac
trung cua nhom chuee -CH,OH tang 1én
sau khi hap phu cho thiy goc nay da lién
két voi nhom sulfone trong phan tir khang
sinh. Pi v6i peak ¢ khoang budc song
1636,3 — 1650 cm™! rng v&i dao dong cua
lién két C=0 nhung sau khi hap phu peak
tang 1én do lién két v6i nhom amin trong
khang sinh SMX [6]. Lién két O=C=0 dao
dong thip hon sau hap phu do lién két =
da bi pha v dé lién két véi khang sinh
SMX cho thay khang sinh SMX di bi hap
phu trén bé mat vat liéu khi nhém amin
xuat hién sau hip phu ¢ buéc séng 2871
— 2938 cm'. O buéc song 3447,6 cm™ 1a
dic trung cia gbc —OH trong phan tir cua
chitosan [7].

Dién tich bé mit duge danh gia thong
qua thé Zeta cua vat liéu composite CF-
GLA khi pH thay d6i (Hinh 1b). Gia tri pH
ban dau cua dung dich dugc khao sat tu
pH 2 — 9 xac dinh duoc vat liéu mang dién
tich duong, kha niang hap phu cac chit 6
nhidm mang dién tich am tot hon. SMX
la mdt phan tu ludng tinh va ton tai & cac
dang ion khac nhau ¢ cac d¢ pH khac nhau
- tich dién duong ¢ pH < 1,6, trung tinh ¢
pH trong khoang 1,6 — 5,7 va tich dién am
& pH > 5,7 [9]. O khoang pH dugc khao
sat, khang sinh SMX mang dién tich am
hodc trung tinh. Tir d6, c¢6 thé du doan vat
liéu c¢6 kha niang hip phu khang sinh SMX
theo co ché cua luc hit tinh dién trai dau.

Két qua do XRD cua vat lidu CF-
GLA (Hinh 2a) thé hién 6 dinh peak dic
trung cho Fe, O, (20 = 30,2°; 35,6°; 43,2°;
53,6°; 57, 1O 62 ,6°) duge danh dau dac
trung bang cac chi sb (220); (311); (400);
(422); (511) va (440). Cac dinh nay phu
hop véi co s¢ dir ligu trong t€p JCPDS
(PCPDFWIN v.2.02, PDF s6 85-1436) va
cho thay cac hat nano thu dugc la Fe O,
tinh khiét voi cau trac spinel. Ngoai ra
qua trinh lién két khong din dén sy thay
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d6i pha cua Fe O, [10]. Nhu véy, co thé thay rang
vat ligu comp051te ché tao dugc mang dic tinh caa
sat tur Fe.,O,.

Dua vao két qua do huynh quang tia X cua vt
liéu (Hinh 2b), trong s6 cac nguyén td, sit chiém
thanh phan rat 16n ti 18 phan tram khoi lugng trong
vét liéu CF-GLA. Nhiéu nghién ciru dé chi ra rang
SMX la khang sinh ¢ thé tao phtrc véi kim loai
chuyén tiép [10]. Do do, sy c6 mat cua sdt va cac
kim loai chuyén tiép dong vai trd quan trong trong
viéc hap phu khang sinh SMX thong qua cac phan
ung tao phtec.

3.2. Cdc yéu té dnh hudéng dén qud trinh
hdp phu
Anh huéng ctia ndng do khdng sinh ban ddu
Trong hinh 3a, vét liéu CF-GLA c6 hiéu suat
hip phu cao nhét dat t6i 71% & nong do 4 mg/L
nhung dung lugng hip phu chi dat 1,4 mg/g. Vat
liéu c6 dung lugng hdp phu dat cuc dai 6 nong do
khang sinh la 10 mg/L ting véi dung lugng la 3,15
mg/g nhung hiéu sudt chi dat 60%. Vay d€ vat liéu
hdp phu dung dich chta khang sinh SMX mang
hiéu sudt cao nhat thi nong do t6i uu la 4 mg/L
ung véi hiéu suat 71%.
Anh hudng cia pH
Két qua khao sat anh hudng ctia pH dén qua
trinh hdp phu thé hién & hinh 3b cho thdy, tai 2
gia tri pH 4 va 7, khéang sinh SMX bi hip phu cuc
dai. Su thay déi nay la do ddc trung ctia cac khang
sinh nhém sulfonamide la chéit ludng tinh, dién
tich thay d6i khi thay d6i pH ctia dung dich. SMX
la mot hgp chat ludng tinh va ton tai trong moi
truong dudi dang cation, phan t trung tinh va
anion, tuy thudc vao do pH, do su proton hoéa ctia
amin thom (-NH,*-, pKa = 1,7) va su deproton

hoéa cia nhém sulfonamide (—SOZNH—, pKa = 5,7)
[9]. Tai pH 4, hiéu suat hdp phu va dung lugng hap
phu dat cuc dai ting vé6i 61,67% va 1,42 mg/g. Tai
pH 7 cho hiéu sudt hip phu va dung lugng hip phu
lan lugt dat t6i gan 61% va 1,42 mg/g. Tai pH trung
tinh, SMX mang dién tich am va vat liéu dugc xac
dinh mang dién tich duong. Do d6 kha ning hdp
phu khang sinh cta vat liéu tang lén khi pH trung
tinh. Bén canh do, do day la pH ban dau cta dung
dich khang sinh nén giap giam chi phi vé hoéa chat
trong quad trinh diéu chinh pH. Vi vay, pH 7 dugc
lya chon la gia tri t6i uu cho cac thi nghiém tiép
theo.
Anh hudng cua liéu lugng vat liéu

Dung lugng hdp phu cua vat liéu dat cuc dai
(Hinh 4a) khi liéu lugng st dung la 0,3 va 0,5 g/L
ung véi 4,45 va 4,26 mg/g. Hiéu sudt hdp phu dat
cao nhit dén 60% voéi liéu lugng l1a 3 g/L nhung
dung lugng hap phu chi dat 0,95 mg/g. Khi tang
khéi lugng tu 0,5 g/L dén 3 g/L thi hiéu sudt hap
phu ting nhung khong ding ké con dung lugng
giam manh. Vi vdy, liéu lugng t6i uu dugc xac dinh
la 0,5 g/L ting v6i dung lugng hdp phu cuc dai la
4,26 g/L.

Anh hudng ciia thoi gian hdp phu

Anh huéng ctia thdi gian hdp phu khang sinh
cta vat liéu CF-GLA dugc thé hién trong hinh 4b.
Tl két qua cho thdy, tii 0 dén 2 gio dung lugng hap
phu khang sinh SMX trong dung dich ting manh
1én dén 3,51 mg/g tai thoi diém 2 gio. Sau d6, duong
biéu dién cua dung ludng hdp phu c6 ting nhung
nhe, d6 déc khong qua 16n. O thsi diém sau 24 gio
hép phu vat liéu c6 dung lugng hap phu dat t6i 5,87
mg/g. Tuy vay, tli bi€u d6 cé thé xac dinh thoi gian
hép phu t6i vu la 2 gio.
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Hiéu suit hip phu (%)

A Hinh 4: (a) Anh huidng ciia liéu lugng vat liéu dén qud trinh hdp phu;

(b) Anh hudng ciia thoi gian dén qud trinh hdp phu
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4. KET LUAN

Nghién ctiu da ché tao thanh
cong vat liéu CF-GLA c6 kha
nang hdp phu khang sinh SMX
trong nudc. Vat liéu cé y nghia
moi truong 16n, dé phan huy sinh
hoc va xti 1y 6 nhiém moi trudng.
Két qua do XRD cua vat liéu chi
ra dugc cdu truc cta Fe,O, c6
dang la spinel. Bé mit vat liéu
mang dién tich duong va c6 chtia
cac nhom chic nhu OH-, C=C,
0=C=0, Fe-O va c6 chta lién két
7 trén bé mat dong vai tro lién
két v6i khang sinh. Bén canh do,
viéc bién tinh CTS béang sit tu
khién cho ham lugng nguyén t6
sat chiém ti trong cao. biéu dé
gitp nang cao kha nang hap phu
khang sinh SMX ctia vat liéu. Cac
yéu t6 nhu chét tao lién két ngang
GLA, noéng d¢ dung dich khang
sinh ban dau, pH cua dung dich
khang sinh ban dau, liéu lugng
vat liéu, thoi gian hdp phu anh
hudng 16n dén kha nang hip phu
khang sinh SMX cua vat liéu. Két
qua thuc nghiém cho thdy, khang
sinh dugc hdp phu tét nhét &
nong do 4 mg/L, pH 7, liéu lugng
0,5 g/L va thoi gian 2 giom
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A STUDY ON SULFAMETHOXAZOLE REMOVAL FROM
WATER BY CHITOSAN-Fe,0, COMPOSITE: ADSORBENT
PREPARATION AND AFFECTING FACTORS TO TREATMENT
PROCESS

Tran Van Son'", Nguyen Tuan Duc!, Luong Mai Ly', Nguyen Minh Phuong'
Nguyen Thanh Ha',Nguyen Xuan Huan',Phan Thi Lan Anh*
Nguyen Manh Khai'
'Faculty of Environmental Sciences, University of Science,
Vietnam National University, Hanoi
*Center for Environmental Technology and sustainable development,
University of Science, Vietnam National University, Hanoi

ABSTRACT
Antibiotic residues in the environment causing many consequences. A number of methods have
been applied to treat antibiotics in the environment, however, adsorption is the preferred one due
to its ease of operation and low cost. Biodegradable adsorbent from chitosan and Fe,O, (CTS-
Fe,O,) has been studied for its ability to remove sulfamethoxazole (SMX) antibiotic from water.
Simple fabrication method was made by creating a mixture of chitosan and ferromagnetic, then the
Glutaraldehyde crosslinker was added. XRD, XRF, FTIR and Zeta potential methods were performed

to characterize the adsorbent. From batch experiments, optimal conditions were found for SMX
antibiotic removal.

Key words: Sulfamethoxazole, composite, chitosan, ferromagnetic, glutaraldehyde.
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BUGC DAU NGHIEN CUU DANH GIA KHA NANG XU LY
NUGC THAI SINH HOAT BANG GIA THE XO DUA

Nguyén Minh Phuong, Luu Minh Loan*
b6 Thi Hang

1)

TOM TAT

Nghién ctiu dugc thuc hién nhdm danh gid hiéu qua xt ly nudc thai sinh hoat bing gia thé xo diia. Mau
nudce thai dugce 14y tai miéng cong xa trén song T6 Lich. Mau nudce thai ¢6 ham lugng hiiu co cao (gia tri
COD la 192 mg/L) va chi tiéu amoni (ham lugng NH,*-N la 29,6 mg/L) vuigt ngudng quy chudn cho phép
(QCVNI14: 2008/BTNMT, cot B). Sau cac thoi gian luu khac nhau (6, 12, 18, 24 va 30 ngay) trong hé loc
sinh hoc st dung gia thé xo difa, néng do chit hitu co (COD), néng d6 NH,*-N va PO *-P trong nu6c
thai déu gidm déng ké so v6i mau d6i ching. Sau 18 ngay xu ly béi hé st dung gia thé xo diia, hiéu qua
loai bo chat hitu co (COD) dat 75% (tuong ting gia tri COD la 48 mg/L); sau 30 ngay xt ly, hiéu qua xu ly
NH,"-N dat 86,08% (tuong ting v6i ham lugng NH, *-N trong mau nudc thai sau xt ly la 4,12 mg/L, dat
quy chudn cho phép). Nghién ctiu ching minh hiéu qua cta viéc lua chon st dung vat liéu xo dua trong
xu ly nudce thai.

Tu khoa: Nudc thdi sinh hoat, loc sinh hoc, xit ly, xd diia

1. DPAT VAN PE

Cung v6i qué trinh hién dai héa, cong
nghiép hoda, su phat trién kinh t€ - xa hoi va
do thi héa dién ra nhanh chéng & nudc ta
dang dan dén nguy co 6 nhiém moi trudng
nudc. Phuong phap loc sinh hoc st dung cac
loai gid thé/vat liéu khdc nhau (sdi, cat, da
cudi, than hoat tinh...) da dugc chiing minh
c6 hiéu qua xu ly t6t véi nhiéu loai nudce thai,
dic biét 1a nudc thai do thi, nudc thai sinh
hoat. Hiéu qua xt ly chat hiiu co trong nuéc
thai sinh hoat bai cac hé thong loc sinh hoc
da dugc chiing minh c6 thé dat >80% [1].
Cac loai gia thé dugc st dung rat da dang
tuy theo tinh chat va mic d6 6 nhiém cua
nudc thai. Trong cac hé loc sinh hoc, vi sinh
vat sinh truéng bam dinh trén bé mat 16p
vat liéu loc, phat trién cdc mang sinh hoc va
thuc hién phan huy chét hiu co 6 nhiém.
Céc vat liéu dugc lya chon lam gia thé sinh
hoc trong xt 1y nudc thai thuong dua trén
cac ddc tinh nhu d6 bén co hoc, ham lugng
lignin, hemicellulose, dién tich bé mat 16n
dé vi sinh vit bam dinh va sinh trudng, phat
trién sinh khéi [1, 2, 3]. So véi céc loai vat
liéu thuong dugc st dung trong cac hé théng
loc nuGc nhu soi, da cudi..., vat liéu xo diia

c6 uu diém la c6 ham lugng lignin (>40%)
va cellulose (43%) déu kha cao, dién tich
bé mdt 16n (>500 m?*/m?), day la loai vat
liéu cé d6 bén co hoc t6t, ré tién, dé tim
kiém trong tu nhién [4]. Vat liéu xo dua da
dugc ap dung kha thanh cong lam gid thé
vi sinh dé xt ly khi thai (NH,), vét liéu xo
dua bién tinh ciing da dugc st dung lam
vat liéu hdp phu nham loai bd céc anion
(NO,-, SO,*, PO,*) khoi méi trudng nudc
qua cac nghién ctiu trudc day trén thé gisi
[4, 5], tuy nhién viéc ap dung loai vat liéu
tu nhién nay lam gia thé sinh hoc dé€ xt ly
nudc thai tai Viét Nam con han ché. Viéc
tim kiém va st dung gid thé mdi, ré tién,
phd bién, dé tim kiém, dong thoi cho kha
nang xu ly hiéu qua trong cac hé loc sinh
hoc xti 1y nudc thai la rat can thiét, hudng
t6i tudn hoan tai nguyén chit thai ran va
gop phén giam thiéu 6 nhiém moi trudng.
Nghién ctiu danh gid kha nang xt ly nuéc
thai sinh hoat st dung gia thé xo diia, mot
loai phu phdm n6éng nghiép kha phé bién
6 Viét Nam c6 y nghia khoa hoc va thuc
tién cao, nham giam thi€éu 6 nhiém moi
triong nudc.

'Khoa Moéi trudng, Trudng Dai hoc Khoa hoc Tu nhién, Dai hoc Quéc gia Ha Noi
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2. POI TUONG VA PHUONG PHAP
NGHIEN CUU

2.1 Déi tugng nghién ciiu

Mau nudc thai sinh hoat dugc ldy tai miéng
cong xa trén song To Lich (doan giao gitia
duong Lang va duong Lé Vian Luong kéo dai).
Khu vuc 18y mau thudc phuong Lang Ha, quan
Dbong Pa, Ha Noi, la noi dan cu tap trung dong
duc va cé nhiéu ctia hang, quén an.

Vit liéu xo dua (duong kinh sgi: 0,4 mm)
(Hinh 1).

2.2 Phuong phdp nghién ciiu

Thiét ké thi nghiém: Hai binh (dung tich
20L) dugc st dung trong nghién ctu: binh tha
nhdt chi b6 sung nudc thai (khong cé vat liéu
loc) 1am hé dé6i chiing, binh tht hai dugc bd
sung nudc thai va 400 g gid thé xo dua (Hinh
2). Lugng nudc thai ban dau dugc bd sung vao
modi binh la 12L. Hé thi nghiém la binh ho va
6 van 14y mau phia dudi; binh c6 chiéu cao 45
cm va duong kinh 26,5 cm. Mau nudc thai dugc
14y tai van dudi ctia binh va tién hanh phan tich
néng do cac thong s6 ban diu va sau cac thoi
gian luu la 6, 12, 18, 24 va 30 ngay. Cac chi tiéu
trong nudc thai dugc phén tich ldp lai 3 1an va
lay két qua trung binh; két qua phan tich dugc
xu ly trén phan mém Microsoft Excel (version
2108). Khi két thuic thi nghiém, s6 lugng vi sinh
vat trong mau nudc thai va mau xo dua dugc
xac dinh. Trong qua trinh thi nghiém, nudc thai
khong dugc bs sung thém.

Cdc chitiéuhéaly dugc phan tich trong nghién
ctiu, bao gom: pH (theo TCVN 6492:2011),
COD (theo tiéu chudin SMEWW 5220C:2012),
NH,*-N (theo SMEWW 4500 NH, B&F:2012);
NO,-N (theo SMEWW 4500 NO, B:2012),
NO,-N (theo SMEWW 4500 NO, E:2012) va
PO,*-P (theo SMEWW 4500P E:2012).

S6 lugng vi sinh vat gébm vi khudn, xa
khuédn, nim md&c va ndm men dugc xac dinh
bing phuong phap phén lap trén moi trudng
thach st dung cac moéi trudng nudi cay phu
hgp. Moi truong nudi cdy cho vi khudn la moi
truong MPA (Pepton 10 g, NaCl 10 g, Agar
15 g, HO 1L), cho ndm md&c la mdi trudng
Czapecdox (tinh bot 30 g, NaNO, 3g, KH,PO,
1 g, MgSO,.7H,0 0,5 g, KCl 0,5 g, FeSO, 0,01
g, Agar 20 g, HO 1L), cho nim men 1la moi
truong Hansen medium (tinh bot 50 g, Pepton
5 g, MgSO,.7H 0O: 3 g, KH PO, 3 g, K HPO,
3g, Agar: 20 g, H,O 1L) va cho xa khuén la moi
triong Gause (tinh bot 20 g, KH PO, 0,5 g,
MgSO,.7H,0 0.5 g, NaCl 0,5 g, KNO, 1 g, FeSO,
0,01 g, Agar 20 g, H,O 1L).
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A Hinh 1. Vit liéu xo diia sii dung trong nghién ciiu
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A Hinh 2. Hinh dnh thiét ké hai hé thi nghiém
trong nghién ctiu

3. KET QUA NGHIEN CUU

3.1 Két qua xdc dinh cdc thong sé ddc trung cia nudc
thdi sinh hoat tai cong xd ra song To Lich

Két qua phén tich cac thong s6 ban dau ctia nudc thai
sinh hoat trong nghién ctiu dugc thé hién trong bang 1. Két
qua phan tich cac thong s6 cho thdy mau nudce thai sinh hoat
tai cong xa trén song To Lich c6 gia tri pH trung tinh, ham
lugng hitu co cao (gia tri COD dat 192 mg/L), ham lugng
NH,"-N (29,6 mg/L) cao gip 2,96 lan so v6i ngudng quy
chuén cho phép (QCVN 14: 2008/BTNMT, cot B).

Bang 1. Két qua phan tich cac thong sé ban dau
cuia nudc thai sinh hoat

Thong s Don vi Giatri | QCVN 14: 2008/ BTNMT
(cot B)

pH - 7,40 5-9

COD mg/L 192 -

NH,*-N mg/L 29,6 10

NO,-N mg/L 0,38 -

NO,-N mg/L 1,05 50

PO - P mg/L 0,821 10

A Ghi chii: QCVN 14: 2008/BTNMT, c¢ft B: Quy chudn kj thudt
qudc gia vé nudc thdi sinh hoat dp dung cho nuéc thdi sinh hoat thdi
vao nguon tiép nhan khéng dimg cho muc dich cdp nudc sinh hoat.
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3.2 Xdc dinh sy thay d6i nong do cdc thong sé ddc trung cia
nuéc thdi sau xii ly
3.2.1 Chi tiéu COD
Su thay dai gid tri thong s6 COD trong nudc thai sau cac thoi
gian luu khac nhau (0, 6, 12, 18, 24 va 30 ngay) & hé d6i ching va
hé xo dtta dugc thé hién ¢ Hinh 3.

= H& d8i chirng w=—Hé xo dira
250
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Thoi gian (ngay)

A Hinh 3. Sy thay d6i gid tri thong s6 COD qua thoi gian luu

Két qua cho thdy, ham lugng COD
trong nudc thai sau xt ly giam dan
theo thoi gian luu, trong d6 ham lugng
COD sau xti ly bang hé xo dua giam
manh nhat sau 18 ngay (tii 192 mg/L
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30 @

xudng con 48 mg/L), cho hiéu qud 25 “
xu ly dat 75% (cao gap 1,6 lan so véi 50

hé ddi chiing: hiéu qua xt ly chi dat = 5

46,67% sau 18 ngdy), cho thiy 18 ngay ~ E '°

la thoi gian luu t6i vu dé loai bo chat 10

htiu co (COD) trong hé xo duia trong 5

nghién ctiu nay. Theo cac nghién ctiu 0

trudc day vé hiéu qua xt ly chat hiiu o 6

co trong nudc thai sii dung phuong
phap loc sinh hoc, hiéu qua xti ly COD
trong nudc thai sinh hoat (ndng do
COD trong khoang 450 - 550 mg/L,
toc do d(‘)ng vao: 0,04 - 0,1 m3/ngay)
bdi hé loc sinh hoc st dung soi va da cu¢i dat 74,2 — 80,5% chi
sau 96 gio [1], két qua xt ly COD béi hé loc sinh hoc sti dung
dam g6 va vo lac ciing dat t6i 75 - 80% (ndng d6 COD trung binh
trong nudc thai ban dau la 543,3 mg/L, tai trong thuy luc: 0,46 -
1,44 m*/m?*/ngay ) [ 6]. Két qua xti ly COD bdi hé loc sinh hoc st
dung than hoat tinh dugc ché tao tii phu phdm néng nghiép dat
45 - 74% (n6ng do COD trong nudc thai ban dau l1a 553 mg/L),
hé thong st dung than hoat tinh sdn xuét tii xo duia xt Iy nudc
thai cho hiéu qua loai b6 COD dat t6i 70% & nhiét d6 25°C [3].
Trong mot nghién ctiu khac st dung vat liéu xo dua lam gia thé
loc sinh hoc d€ xu ly nudc thai giau hitu co (ndéng d6 COD >
1000 mg/L, t6c do dong vao: 870 cm’/ngay, thé tich bé la 0,012
m?), két qua cho thay hé thong st dung vat liéu xo dtia cho hiéu
qua loai bo chat hitu co kha tot (hiéu qua xt ly BOD va COD lan
lugt dat 78,2% va 58,9% sau 14 ngay) [7]. Su phan hay chat hitu

co 6 nhiém trong nudc thai dugc thuc hién
bdi cac vi sinh vat hiéu khi, ki khi va tuy tién
trong cac hé loc sinh hoc st dung cac loai
gia thé khac nhau, nhiéu vi khudn thuoc
nganh Proteobacteria, Planctomycetes...da
dugc xac dinh trong cac hé thong nay [8].

3.2.2 Chi tiéu amoni (NH,*-N)

Su thay d6i ham lugng NH, *-N trong nué6c
thai sau cac thoi gian luu khac nhau & hé doi
chiing va hé xo duia dugc thé hién & Hinh 4.

Két qud cho thdy, ham ligng NH *-N
trong hé xo dtia giam dang ké, ti 29,6 mg/L
gidm con 9,47 mg/L sau 18 ngay va 4,12 mg/L
sau 30 ngay. Ham lugng NH,*-N da dat quy
chuin cho phép (QCVN 14: 2008/BTNMT,
cOt B) chi sau 18 ngay trong khi & hé doi
chiing, sau 30 ngay ham lugng NH,*-N van
kha cao (12,85 mg/L) va chua dat quy chuédn
cho phép (10 mg/L). Hiéu qua xt Iy NH,*-N
sau 18 va 30 ngay bai hé xo diia lan lugt dat
68,01% va 86,08%. Cac nghién ctiu trudc day
vé hé loc sinh hoc sti dung cac vét liéu khac

=== Hé& ddi chirng w=—=Hé xo dira
A
¥ s
A
12 18 24 30

Thoi gian (ngay)

A Hinh 4. Sy thay doi ham lugng NH,*-N qua thdi gian luu

nhau (zeolite, nhya PVC...) cho hiéu qua xu
ly NH,*-N dat 56% (v6i nudc thai c6 ham
lugng NH,*-N dau vao la 35,2 £ 4 g/m’),
dat 82,5% (no6ng do NH,*-N ban dau la 24,3
mg/L) va t6i 80 - 90% (tai lugng NH *-N dau
vao trong khoang 0,7 - 1,6 kg/m?*/ngay) [9].
Hé thongloc sinh hoc sti dung vat liéu xo diia
dé xtt Iy nudc thai tai Sri Lanka cho hiéu qua
loai bd nito tong s6 dat t6i 67,5% [7]. Mot s6
nhom vi khuén nitrat hoa da duge tim thay
trong cac hé thong loc sinh hoc xt ly nudc
thai nhu Nitrosomanadacea, Nitrosopira...
dong vai tro quan trong trong qua trinh oxy
héa amoni va lam gidm ham Iigng NH,*-N
trong nudc thai [8].
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3.2.3 Chi tiéu NO,-N, NO,-N va PO > -P
Su thay d6i ham lugng NO,-N, NO,-N va PO*-P trong
nudc thai sau cac thoi gian luu khac nhau & hé doi chiing va hé
x0 diia dugc thé hién & Bang 2.
Bang 2. Ham lugng NO,-N, NO,-N va PO *-P trong
nudc thai qua thoi gian luu

Thei gian luu (ngay) 6 12 18 24 30
NO,-N | Heé d6iching | 0,29 | 0,61 | 0,57 | 0,32 | 0,27
(mg/L) | Hexodua | 042 | 045 | 0,68 | 0,31 | 0,29
NO,-N | Hé d6iching | 245 | 097 | 1,02 | 1,24 | 2,46
(mg/L) | Hexodua | 415 | 2,54 | 455 | 515 | 535
PO,*-P | Hé d6i ching | 0,762 | 0,736 | 0,643 | 0,584 | 0,412
(mg/L) | Hexodia | 0,713 | 0,702 | 0,461 | 0,362 | 0,340

Két qua cho thay, ham lugng NO, -N va NO,-N c6 ting dan
trong qua trinh ti€n hanh thi nghiém, dac biét trong 18 ngay
dau, thé hién qua trinh nitrat héa xay ra trong thai gian nay, cu
thé & hé xo diia, ham lugng NO, -N ting tii 0,38 dén 0,68 mg/L
va ham lugng NO,-N ting tli 1,05 dén 4,55 mg/L sau 18 ngay.
Ham ligng PO,*-P trong nudc thai gidm dan trong qud trinh
thi nghiém, ddc biét 6 hé xo diia, gid tri PO,’ -P gidm con 0,461
va 0,34 mg/L sau 18 va 30 ngay thi nghiém (tuong ting véi hiéu
qua loai bé PO,*-P dat 43,85% va 58,59% sau 18 va 30 ngay).
Két qua nay kha tuong dong véi két qua xu ly PO,*-P trong
nudc thai sinh hoat (n6ng d6 PO,* -P dau vao: 1,6 - 4,8 mg/L,
toc do dong: 0,04 — 0,1 m?*/ngay) bdi hé loc sinh hoc st dung
soi va da cudi (45,3-60,3%) [1]. Hiéu qua loai bo phét pho tong
s6 trong hé thong loc sinh hoc stt dung vat liéu xo dua dé xu ly
nudc thai tai Sri Lanka dat t6i 53,8% [7]. Trong mot nghién ctiu
khac sti dung vat liéu xo dtia trong hé loc sinh hoc xt ly nuéc
thai tai An D9, hiéu qud loai bé PO, > -P cling dat 49 - 60% [10].
Vat liéu xo duia sau khi st dung trong qud trinh xt ly nuéc thai
c6 do6 dm ting tit 0,07% dén 0,53%, vat liéu van c6 do bén cao va
dugc chiing minh 1a loai vat liéu phu hgp lam gia thé sinh hoc
hiéu qua trong h¢ thong loc sinh hoc [10].

3.3 Két qua xdc dinh so lugng vi sinh vit trong hé xo diia
Két qua xac dinh s6 lugng vi sinh vat (VSV) trong cdc mau
nudce thai va mau xo dua khi két thic thi nghiém dugc thé hién
6 Bang 3.
Bang 3. S6 lugng VSV trong ciac mau nudc thai va mau
x0 duia

Vi sinh S6 lugng VSV S$6 lugng VSV | S6 lugng VSV
vat trong miu nudc | trong mau nuéc | trong mau xo
thai 6 hé d6i thai 6 hé xo dita diia 6 hé xo
chiing (CFU/ml) (CFU/ml) diia (CFU/g)
Vi khu4n 2,9x10° 6,7 x 10° 8,9 x 107
Xa khuin 0 1,5x10° 2,3x10*
N4im mdc 3,4x10° 9,7 x 10° 7,1 x 10°
N4im men 8,6 x 10* 7,8 x 10° 4,4x10°
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Két qua cho thdy, hé VSV trong mau
nudc thai va mau xo dita vo cung phong
phu. S6 lugng vi khudn trong mau nudc
thai & hé doi ching la 2,9 x 10° CFU/
ml, trong khi d6 & hé xo diia, s6 lugng
vi khuédn trong mau nudc thai dat 6,7 x
10° CFU/ml va 6 mau xo dua la 8,9 x 107
CFU/g. S6 lugng ndim md&c va ndim men
trong mau nudc thai & hé xo dua lan lugt
dat 9,7 x 10°CFU/ml va 7,8 x 10° CFU/ml,
trong mau xo diia dat 7,1 x 10° CFU/g va
4,4 x 10° CFU/g, tuong ting. Vai tro xu ly
nudc thai nho hé VSV, dic biét1a vi khuan
nhu Nitrosomonas, Nitrospira... da dugc
chiing minh qua nhiéu nghién ctiu trudc
day trén thé gidi [8]. Hé VSV trong cac hé
thong loc sinh hoc xti Iy nudéce thai thuong
rat phong phu. Véi mot s6 ddc tinh nhu
dd bén co hoc tot, ham lugng lignin va
cellulose cao (>40 %), dién tich bé mat
16n, vat liéu xo dua da dugc chiing minh
¢6 vai tro quan trong lam gid thé sinh hoc
giup tang cuong su sinh trudng va phat
trién ctia cac vi sinh vat tham gia vao cac
qua trinh xt ly chit 6 nhiém trong nudc
thai [11]. Nghién ctiu trudc day vé vat liéu
x0 duia trong xt ly nudc thai da chiing
minh cac 16p mang sinh hoc trén 16p vat
liéu dugc hinh thanh 6n dinh sau 20 ngay
va Alcaligenes sp. la nhém vi khuén chu
yéu dugc xac dinh trong l6p mang sinh
hoc nay [11].

4. KET LUAN

Két qua nghién ctu cho thdy, hé st
dung gia thé xo diia c6 kha nang xu ly
chat hitu co va amoni trong nudc thai
sinh hoat kha t6t véi hiéu qua loai bo chat
htiu co (COD) dat 75% va hiéu qua loai bo
NH,*-N dat 68,01% chi sau 18 ngay, ham
lugng NH,*-N da dat QCVN 14: 2008/
BTNMT, c6t B. SO lugng vi khuén trong
hé xo duia dat 6,7 x 10° CFU/ml trong mau
nudc thai va 8,9 x 10" CFU/g trong mau
x0 duia khi két thuc thi nghiém. Can tién
hanh cdc nghién ctu tiép theo dé€ ting
cuong kha nang xu ly cac chat 6 nhiém
khdc trong nudc thai (NO,-N, NO,-N) va
xac dinh d¢ bén cling nhu tinh hoat dong
6n dinh cta vat liéu xo diia trong tuong
lai. Nghién ctiu mé ra huéng ting dung st
dung vat liéu xo diia va tiém nang st dung
cac phu phdm nong nghiép khac & Viét
Nam d€ xt ly nudc thai sinh hoatm
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ABSTRACT

coconut fiber in wastewater treatment.

INITIAL RESEARCH ON EVALUATION
OF DOMESTIC WASTEWATER TREATMENT
BY USING COCONUT FIBER SUBSTRATE

Nguyen Minh Phuong', Luu Minh Loan"’, Do Thi Hang'

"Faculty of Environmental Sciences, University of Science,

The studywas carried out to evaluate the efficiency of domestic wastewater treatment by using coconut
fiber substrate. The wastewater sample was collected at the sluice gate on To Lich river. The wastewater
had high organic content (COD concentration of 192 mg/L) and the concentration of ammonium
(NH,*-N concentration of 29.6 mg/L) exceeded the Vietnamese permissible limit (QCVN 14: 2008/
BTNMT, column B). After different retention times (6, 12, 18, 24 and 30 days) in the biofiltration
system using coconut fiber material, the concentrations of organic matter (COD), NH,*-N and PO *
-P in the wastewater significantly decreased compared to that in the control samples. After 18 days of
treatment by the system using coconut fiber, the removal efficiency of organic matter (COD) was 75%
(corresponding to the COD concentration of 48 mg/L), the treatment efficiency of NH,*-N reached
86.08% (corresponding to the NH,*-N concentration in the treated wastewater sample of 4.12 mg/L
and this value met the national permissible limit). The study demonstrates the effectiveness of using

Key words: Domestic wastewater, biofiltration, treatment, coconut fiber.

Vietnam National University, Hanoi
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NGHIEN CUU CAC YEU TO ANH HUGNG DEN HIEU QUA
XU'LY O NHIEM NUGC THAI GIAU PHOT PHO

BANG CAY SA CHANH (Cymbopogon citratus)

VA CO CHIU NGAP (Ubon paspalum)

TOM TAT

Nguyén Thi An Hang’, Vii Thi Thom|®”
Nguyén Thi Hoang Ha?

udc thai giau phot pho (P) 1a mot trong cac nguyén nhan chinh gy ra tinh trang phu

dudng, tic dong xdu dén doi s6ng cac sinh vat thuy sinh va mat can bang sinh thdi. Nghién
ctiu nay khao sat anh hudng cua cac yéu t6 moi truong (pH, néng do P ban d4u, muic nudc, tudi
cay, va mat do cay) dén hiéu qua xti ly va toc do hut thu P trong mai trudng nudc ctia cay sa chanh
(Cymbopogon citratus) va co chiu ngap (Ubon paspalum). Két qua cho thdy, téc do xti ly P cua cay
sa chanh va co chiu ngép cao nhat 6 pH 7 va pH 5 (11,56 va 10,96 mg P/kg sinh khoi tuoci/ngay).
T6c do xti ly P ctia ca hai loai thuc vat khao sat déu tang khi nong d¢ P ban dau trong nudc thai
tang. O mtic nudc ngap 5 cm, toc do hat thu P cta hai loai thuc vat la cao nhat. T6c ¢ hut thu P
ctia co chiu ngép giam dan khi cay 16n trong khi xu thé ngugc lai xay ra véi sa chanh. T6c d6 hat
thu P ctia ca hai loai thuc vat déu giam khi mat do cay tang lén. Két qua nay la co s dé thiét ké hé
thong bai loc trong cay véi sa chanh va co chiu ngap d€ xu ly nudc thai giau P.

Tu khéa: Nudc thdi giau phot pho, xit ly bang thic vat, sd chanh, cé chiu ngdp, toc dj xir Iy.

1. DAT VAN PE

O Viét Nam, chin nuéi lon phat trién manh
trong nhiing ndm gan day da tao ra mdt lugng 16n
nudc thai. Mac du thudng dugc xu ly bang cong
nghé biogas trudc khi xa ra mdi trudng nhung
nudc thai chan nuoi lgn sau phan hay yém khi
(bang ham biogas) van c6 ham lugng cac chit 6
nhiém, ddc biét 1a phét pho (P) cao hon tiéu chudn
cho phép nhiéu lan [1]. Day la mot trong nhiing
nguyén nhan chinh gay phu duéng, de doa su
song trong cac thuy vuc ti€p nhan. Do do, viéc xt
ly tang cuong nudc thai sau biogas trudc khi thai
ra moi trudng la can thiét. Hién nay, c6 nhiéu cong
nghé dugc st dung cho muc dich nay nhu: Két tta
héa hoc, trao ddi ion, hidp phu, bé loc ngugc qua
tang bun ki khi (UASB), quy trinh xt ly sinh hoc
lién tuc, két hgp 3 hé vi sinh: Ky khi, thiéu khi,
hiéu khi (AAO), cong nghé phan ting sinh hoc
theo mé (SBR), ché phdm sinh hoc. Tuy nhién, cac
cong nghé trén c6 nhugc diém nhu st dung nhiéu
héa chit, tao ra bun thai héa hoc, yéu cau xu ly
bun, chi phi cao...[2]. Ngugc lai, phuong phap xt

ly nudce thai giau P bang thuc vat hay bai loc trong cay co
nhiéu uu diém nhu chi phi xu ly thdp, than thién v6i moi
truong va phu hgp d€ ap dung & cac khu vic nong thon.
Nghién ctiu nay khao sat anh hudng ctia cac yéu té6 moi
truong (pH, ndng do P ban dau, miic nudc, tudi ciy va mat
do ciy) dén hiéu qua xt ly va téc d¢ hut thu P ctia sa chanh
(Cymbopogon citratus) va cd chiu ngap (Ubon paspalum)
trong moi truong nude thai nhin tao mo6 phong nudc thai
chidn nuoi lgn sau biogas. Nghién ctiu nay dugc ki vong
cung cip co s& khoa hoc cho viéc st dung sa chanh va co
chiu ngép lam thuc vat trong bai loc trong cay dé€ xti ly nudc
thai bi 6 nhiém bai P.

2. POI TUUNG VA PHUONG PHAP NGHIEN CUU

2.1. Doi tugng nghién citu

Cay co chiu ngdp (Ubon paspalum) giai doan ciy non
dugc trong bang cach gieo hat truc tiép trén dat vion tron
v6i phan ga va phan lon truée. O giai doan ddu, ciy dugc
tudi bang nudc ldy tu ao tiép nhan nudc rua chudng lon,
thiic dn thira va nuoi vit. Khi cay dugc 2 thang tudi thi tudi
bang phan dam Phu My (thanh phan N chiém 46,3%) dugc

'Chuong trinh Thac si Ki thudt Méi trudng, Trudng Dai hoc Viét Nhdt
?Khoa Dia chdt, Trudng Pai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia Ha Hji
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chudn bi bing cach pha 150 g phan véi 12 L nudc.
Trudc khi trong vao binh thuy tinh, tién hanh loai bo
dat, rtia sach ré, cit b6t 14 chi d€ lai than dai 25 cm.
Céy sa chanh (Cymbopogon citratus) dugc chuldn bi
bang cach citla, ré ciy trudng thanh chi délai than dai
25 cm, trong trong nudc may va gili trong bong ram
trong 2 tudn d€ ré va 14 méi moc 1én. Co chiu ngap 3
thang tudi va sa chanh 2 tun tudi dugc dung cho cac
thi nghiém thty canh.

Nudc thai chan nudi lgn dugc ldy tit ao chiia nuéce
thai sau biogas tai trang trai lon & thon Luong Xa, xa
Lam Dién, huyén Chuong My, Ha N¢i. Déy la trang
trai I6n c6 dién tich khoang 1,3 ha, bao gom 7.200 m?
a0, 2.000 m?san cho chan nudi, mgt bé biogas khoang
1.500 m’, mot ao chtia nudc thai sau biogas véi dién
tich 350 m* Hang ngay, khoang 46 - 49 m’ nuéc dugc
sti dung dé tdm cho lgn va vé sinh chudng lon. Nudc
thai that c6 thanh phan pH 7,85, d¢ duc 691 NTU, do
dan dién 708 uS/cm, DO 1,1 mg/L, COD 1.469 mg/L,
TN 715 mg/L, NH,* 565 mg/L, TP 86 mg/L, va PO,* 53
mg/L. Ham lugng P gdp 8,8 l4n tiéu chuén cho phép
(QCVN40:2011/BTNMT, nudc thai loai B). NudGc
thai tong hop dung cho céc thi nghiém thay canh cta
nghién ctiu nay mo phong nudc thai that pha loang 4
lan vé thanh phan PO, * va NH * (12,5 mg P/L, 125 mg
N/L) dugc chuén bi bang cach pha mot lugng thich
hop KH,PO, tinh khiét va NH,Cl v6i nuée cét.

2.2. B6 tri thi nghiém

T4t ca thi nghiém thuy canh dugc tién hanh véi
nudce thai tdng hgp mo phong nude thai chin nuéilon
sau biogas pha loang 4 1an. Thi nghiém khao sat cac
yéu t6 anh hudng dugc tién hanh bang cach thay déi
cac yéu t6 do trong khi st dung cung dung dich dinh
dudng nén (tri thi nghiém khao sat anh hudng cta
nong do P ban dau).

Thi nghié¢m 1: Nghién ctu anh hudng cua pH:
H,SO, va NaOH véi nong d¢ khdc nhau dugc dung
dé chinh pH ctia dung dich dinh dudng nén dén cac
gid tri 3, 5,7, 9, va 11 sao cho thé tich dung dich thay
déi khong dang ké. Thi nghiém dugc tién hanh véi
2 loai thuc vat c¢6 cung khéi lugng 60g dugc dit vao
binh thuy tinh chtta 200 mL dung dich dinh dudng
c6 nong do P 12,5 mg P-PO /L. Thi nghiém dugc ldp
7 1an, tan sudt 14y mau 2 ngay/lan tinh tu thoi diém
bat dau thi nghiém. Mau nudc dugc 14y dé xac dinh
nong do P con lai trong dung dich va do gia tri pH tai
cung thoi diém.

Thi nghiém 2: Nghién ctiu vé€ anh huéng ctia nong
do P: Thi nghiém dugc tién hanh véi nudc thai tong
hop mo phong 100%, 50% va 25% nudc thai that vé
thanh phén P va N (tuong ting v6i nong do P la 50, 25
va 12,5 mg P-PO,/L). Thi nghiém ldp 3 lan, moi lan 9
ngay cho dén khi P trong dung dich dugc cay hut thu

gan hét. Cay sa chanh va cd chiu ngap dugc so sanh
v6i nhau. Can chinh xac khoi lugng moi loai thuc vat
(45 g) cho vao binh thuy tinh chiia 200 mL dung dich
dinh dudng. Viéc ldy mau nudc dugce tién hanh tai thoi
diém bat dau thi nghiém va cach 2 ngay ldy mau mot
lan d€ phén tich nong do¢ P va pH.

Thi nghiém 3: Anh hudng ctia mtic nuéc dén hiéu
qua xt ly va toc do hut thu P cua thuc vat: Thi nghiém
dugc tién hanh & 3 mutc nudc (2, 5 va 8 cm), lap 7 lan,
tan sudt 14y mau 2 ngay/lan tinh ti thoi diém bat dau
thi nghiém, mau nuéc dugc 14y dé€ xac dinh nong do P
va pH. Thi nghiém dugc tién hanh véi 2 loai thuc vat
c6 cung khoi lugng 60g dugc dit vao binh thuy tinh
chtia 200 mL dung dich dinh duéng c6 néng do P 12,5
mg P-PO /L.

Thi nghiém 4: Nghién ctiu anh hudng cta tudi thuc
vat dén hiéu qua xt ly va toc do hut thu: Thi nghiém
dugc tién hanh véi co chiu ngap 6 3 do tudi (1, 1,5 va
3 thang) va sa chanh & 2 d¢ tudi (2 tudn va 3 thang).
Thi nghiém dugc ldp 7 14n, tdn sudt 14y mau 2 ngay/lan
tinh tti thoi diém bét dau thi nghiém, mau nudc duge
lay dé xac dinh nong do P va pH. Nong do P trong
dung dich dinh dudng la 12,5 mg P-PO, /L.

Thi nghiém 5: Nghién ctiu anh hudng cta mat do
cay sa chanh va c6 chiu ngap dén hiéu qua xt ly va toc
do hut thu P cta thuc vat: Thi nghiém st dung 3 mat
do cay (1, 3, va 5 cdy) cho ca hai loai trong trong 1 binh
thay tinh chtia 200 mL dung dich dinh duéng c6 nong
do P 12,5 mg P-PO /L. Quy trinh ldy mau va phan tich
chét lugng nudc giong nhu thi nghiém nghién ctiu anh
hudng ctia pH.

2.3. Phuong phdp phan tich, tinh todn va xii ly
so liéu

Ham lugng P trong nudc thai dugc xac dinh theo
phuong phap 365.3 ctia Cuc Bao vé modi truong Hoa
Ky, v6i may quang phé UV-VIS S2150 (budc song
710 nm).

Hiéu qua xti ly P (%), toc do xti ly P (mg P/kg sinh
khoi tuoi/ngay) dugc tinh bang cac céng thiic sau:
(C,-C)

C x 100%

o

Hiéu quaxtily: P(%)= (1)
Trong do, C va C la nong do P (mg/L) khi bat dau

thi nghiém va vao ngay i.

(mo _mi) (2)
(M xd)

Trong d6, m_va m, la khéi lugng P (mg) trong
dung dich lic dau va sau khi thi nghiém, M Ia
khdi lwong thuc vat (g), d 1a thoi gian moi 1an thi
nghiém (ngay).

Toc do xt ly: P (mg P/kg/d) =

Xt 1y s6 liéu va mo ta két qua nghién ctru bang
phin mém may tinh Excel.
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3. KET QUA NGHIEN CUU

3.1. Anh hudng ciia pH trong dung dich thiy
canh dén hiéu qud x1i ly va toc do hit thu P ciia cdy sd
chanh va cé chiu ngap

pH doéng vai tro quan trong d6i véi su phét trién cua
thuc vat do anh hudng dén dang ton tai, su phong pha
va doc t6 cua P, su phat trién ctia hé ré, sy phong pha
va hoat dong ctia vi sinh vat [3]. Két qua thi nghiém
(Hinh 1) cho thdy, téc do xti ly P ctia ¢ chiu ngap va

sa chanh tuong ting cao nhat 6 pH 7 va pH 5.
14

anion. Khi dung NaOH dé chinh pH cta dung dich
thtly canh dén gia tri pH 9 va 11 thi xuat hién két tta
trang. Nguyén nhan do trong mdi trudng kiém manh,
phot phat ton tai cha yéu & dang PO,> hon la HPO >
or H PO, ". Ngoai ra, cac kim loai ndng v6i ham ligng
nho trong thanh phan NaOH hay H,SO, phan {ing v6i
PO, dé tao két tua, lam gidm nong do P trong dung
dich ban dau. Dong thoi, thi nghiém ciing cho thiy &
gid tri pH 9 va 11 thi sy phat trién cta co chiu ngap bi
tc ché nghiém trong.

3.2. Anh huiéng ciia néng do P ban

B Co chiu ngap OSa chanh

Y

e
[3e]
1

o

—
o
L

Tée d6 xir yP
(mg P/kg sinh khovngay)

— [«)Y co
1

[S9]
1

=]

ddu trong dung dich thity canh dén
hiéu qua xi ly va téc d¢ hit thu P cia
cdy sd chanh va co chiu ngap

Thi nghiém nay diing d¢ danh
gia kha nang chong chiu va hut thu P
ctia ¢o chiu ngép va sa chanh, la co s6 dé
dé xudt nong do P va N trong nudc thai
dung trong hé thong xu ly bang phuong

i

pH=5
pH cua dung dich thay canh

pH=3

Hinh 1. Anh huéng ciia pH trong dung dich thity canh
dén toc do xii Iy P ciia cdy sd chanh va ¢ chiu ngap

Két qua trén Hinh 1 chi r6 t6c d6 xti ly P cao nhat
ctia ¢d chiu ngap va sa chanh tuong tng la 10.96 va
11.56 mg P/kg sinh khéi tuci/ngay. Nghién ctiu cho
thdy, thuc vat c6 xu hudng tu cin bang va diéu chinh
pH ctia moi truong song t6i gia tri phu hgp. Trong
moi truong pH thap (3-5), cd chiu ngdp c6 kha ning
diéu chinh pH t6t hon sa chanh, thé hién & pH dung
dich trong co chiu ngép ludn cao hon so véi sa chanh.
Trong moi truong kiém (9-11), sa chanh thé hién kha
nang diéu chinh mai truong ti kiém vé trung tinh
tot hon co chiu ngap. Kha ning dém cua thuc vat la
do ching c6 thé sinh ra ion H* hodc OH" trong vung
ré dé can bang sy hut thu qua mic cac cation hodc
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Neay thi nghiém

pH=7

phap thuc vat. Két qua thi nghiém
(Hinh 2) cho thdy, d6i véi sa chanh,
néng do P ban d4u cang thap thi hiéu
qua xu ly P cang cao.

Trén Hinh 2 cho thdy, sau 9 ngay,
hiéu qua xt ly P 1a 97,85%, 89,85% va 64,13% tuong
ting v6i nong d6 P ban dau la 12,5, 25 va 50 mg/L.
Ngugc lai, d6i véi co chiu ngép, su khac biét vé hiéu
qua xu ly P do thay d6i nong do P ban dau la khong
dang ké&. O ciing mot ndng d6 P ban ddu (12,5 mg/L),
hiéu qua xu ly P cua sa chanh (97,85%) cao hon so
v6i o chiu ngép (64,20%). Hiéu qua xt ly P gia ting
cung v6i thoi gian thi nghiém. Két qua nay phu hop
v6i mot nghién ctiu khac cho thiy hiéu qua xt ly P
cua cay Myriophyllum aquaticum trong nudéc song da
tang tu 78,4% (ngay 15) 1én 93,4% (ngay 30) [4]. Toc
do xti 1y P cao hon khi gia ting nong d6 P ban dau.
Do6i véi sa chanh, toc do xt ly P tang tli 9,3 1én 21 mg

b) Si chanh
100
=0=-Ci=125mgPL =i Ci=25mgP/L =M=Ci=50 mgP/L
o 80 A
©
L
22 60
32
o .5
S5 40 1
& = —
[l ;:;L — 4A& =
= 20 - ‘——"__----"'.
0
Ngdy 3 Ngay 5 Ngay 7 Negay 9

Ngay thi nghiém

142

A Hinh 2. Anh huéng ciia néng do P ban ddu trong dung dich thity canh
dén toc do xit ly P cia cdy sd chanh (a) va cdy cé chiu ngdp (b)
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P/kg sinh khoi tuci/ngay khi ndong do P ban dau tiang tu
12,51én 50 mg/L. Xu thé tuong tu dién ra véi cd chiu ngap.
Tuy nhién, 6 ndng do P ban dau cao (50 mg/L), thuc vat
khong thé séng sdt, anh hudng dén hut thu P cta thuc vat.
Sa chanh c6 thé séng sot véi tat ca cac ndng do P ban dau
khdo sat, hau hét co chiu ngap bi chét  ndong do P cao nhat
(50 mg/L). Ca sa chanh va c6 chiu ngip déu phat trién tét
& nong do P 25 mg/L.

3.3. Anh huéng ctia miic nudc ngdp trong dung dich
thity canh dén hiéu qud xi ly va toc do hit thu P cia cay
sd chanh va cé chiu ngap

Nghién ctiu nay gitp xac dinh muc nudc phu hgp khi
thiét ké hé xu ly bang thuc vat. Két qua thi nghiém (Bang
1) chi ra rang t6c do xt ly P cao nhit & miic nudc 5 cm,
tuong ting 1a 17,7 va 12,6 mg P/kg sinh khéi tuoi/ngay doi
v6i sa chanh va co chiu ngép. D6i véi sa chanh, toc do xt ly
P thip nhit 6 miic nudc 8 cm. D6 1a do muic nude sdu anh
hudng dén su phat trién cua thuc vat, do d6 anh hudng
dén kha nang hut thu P ctia chung. Tuy nhién, téc d¢ hut
thu P & muc nudc 2 cm lai thdp hon & mic nude 5 cm doi
v6i ca s chanh va cd chiu ngép. Diéu nay c6 thé do binh ¢
thé tich dung dich nho hon thi chia it P hon, anh hudng
dén sy hut thu P cta cay.

Tuong tu, cay cd nén (Typha orientalis) sinh trudng va
hut thu P t6t hon & muc nudc nong [5]. Ngugc lai, béo
tam tia (Spirodela oligorrhiza) c6 toc do xti ly P cao hon
& mtc nudc sdu hon [6]. Do day la loai thuc vat ndi nén
c6 kha nang chiu ngap t6t hon céc thuc vét trén can. Vi
vay, muc nudc sdu khong tic ché sy phat trién va hut thu
cua thuc vat. T6c d6 xt ly P ctia sa chanh cao hon ¢é chiu
ngap tu 1,57-1,88 lan. Sa chanh c6 thé song sot & tat ca
cac muc nudc nghién ctiu trong khi co chiu ngap bi anh
hudng manh & muc nudc 8 cm. Cu thé, ré méi khong xudt
hién trong 4t ca cac giai doan thi nghiém. Anh huéng ctia
mtuc nudc doi véi hiéu qua xt ly P cling tuén theo xu thé
tuong tu. Két qua cho thdy 5 cm 1a mtic nudce t6i uu cho
ca hai loai thuc vat tiém nang la sa chanh va cd chiu ngap.

3.4. Anh hudng ciia tudi thuc vt dén hiéu
qua xii ly va toc do hiit thu P cia cdy sd chanh va
6 chiu ngap

Tubi thuc vat danh hudng dén t6c do sinh
truong, hat thu va tich lay dinh duéng [7]. Thi
nghiém nay da giap xdc dinh (1) tudi thyc vat phu
hop d€ chuyén thuc vat vao hé xti ly bang thuc vat
va (2) thoi gian t6t nhét d€ thu hoach thuc vat. Két
qua thi nghiém dugc biéu dién ¢ Hinh 3 cho thiy
cay co chiu ngap c6 do tudi cang non thi téc do x
ly P cang 16n.

a) Cé chiu ngip
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A Hinh 3. Anh huéng ciia tudi cdy sd chanh (a) va
cdy 6 chiu ngap (b) dén hiéu qud va téc d xii Iy P

Bang 1. Anh huéng ctia miic nuéc trong dung dich thiy canh dén hiéu qué va téc do xii Iy P ctia cay

sa chanh va co chiu ngap

Loai cay Chi tiéu Miic nude
2cm 5cm 8 cm
Hiéu qué X0 1}'7 P (%) 24,24 + 0,5 11,29+ 0,4 3,84 +0,2
Sa chanh
Téc do xtt 1y P (mg P/kg sinh 15 + 0,4 17,7 + 0,5 11,6 + 0,2
khoi tuci/ngay)
Hiéu qua xt 1)'7 P (%) 35,57 +0,4 12,70 £ 0,2 4,87 £ 0,5
Co chiu ngap
T6e do xit Iy P (mg P/kg sinh 8,3 +0,9 12,6+ 0,3 8,6 + 0,4
khéi tuoi/ngay)
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Bang 2. Anh huéng ctia mat do ciy sa chanh va ¢ chiu ngap dén hiéu qua va téc d¢ xii Iy P
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Loai ciy Chi tiéu Mat d6 cay
1 cay/binh 3 cay/binh 5 cay/binh
Hiéu qua xit Iy P (%) 22,43 + 0,55 33,03 + 1,66 51,04 + 4,41
Sa chanh
Téc do xtt Iy P (mg P/kg sinh | g o0\ 35 15,57 + 0,50 11,22 + 0,60
khoi tuoi/ngay)
Hiéu qua xit Iy P (%) 16,86 + 1,99 21,01+ 0,21 32,67 + 3,79
Co chiu ngip
T6c do xtt ly P (mg P/kg sinh |55, 10,57 + 0,2 7,86 + 0,3
khoi tuoi/ngay)

Trén Hinh 3 chi r6 toc do xt ly P ctaa
thuc vat 1 thang tudi (55,21 mg P/kg sinh
khoi tuoi/ngay), gap 4 lan so véi thuc vat 3
thang tudi (14,83 mg P/kg sinh khoi tuoi/
ngay). D6 la do d6i véi thuc vat 1 va 1,5
thang tudi, rdt nhiéu ré méi dugc hinh
thanh. T6c d¢ xti ly P caa co chiu ngép cao
gdp gan 6 l4n so véi béo tay [8]. D6 la do
nghién ctiu nay st dung néng do P ban dau
(12,5 mg/L) cao hon. Tuong tu, hiéu qua xt
ly P ctia cd chiu ngdp giam tit 79,9% xudng
43,8% khi tudi cay tang tu 1 dén 3 thang
tudi. Ngugc lai, hiéu qua xt ly va toc do xt
ly P ctia sa chanh tai thai diém 3 théang tudi
cao hon so véi thoi diém 2 tuln tudi. B 1a
do & thoi diém 2 tuldn tudi sa chanh chua
phat trién ddy du nhu khi 3 thang tudi.

3.5. Anh huiéng ciia mat d6 cay dén hiéu
quad xii Iy va toc do hit thu P cia thuc vit
Lugng P dugc xt ly boi thuc vat phu
thudc vao ham lugng P dugc tich liy trong
thuc vatva téc do phat trién sinh khéi, trong
khi yéu t6 sau lai bi anh hudng béi mat do
cay [9]. Thi nghiém thay canh da dugc tién
hanh véi 3 mét do cay cua sa chanh va co
chiu ngép (1, 3, va 5 cay/binh). Két qua thi
nghiém (Bang 2) cho thdy mat do cay cang
cao thi téc do xu ly P cang thap. Diéu nay
dung véi ca cd chiu ngap va sa chanh.
Cu thé tu két qua Bang 2, téc do xi ly
P ctia s chanh giam ti 19,63 xuéng 11,22
mg P/kg sinh khoi tuci/ngay khi mat do cay
tang tu 1 dén 5 cay/binh. Tuong tu, toc do
xt ly P ctia ¢ chiu ngap cling giam tu 13
xuéng 7.86 mg P/kg sinh khoi tuoi/ngay
khi mat do cdy tang ti 1 dén 5 cay/binh.
Diéu nay c6 thé giai thich bai sy canh tranh
16n hon khi mat do ciy cao hon. Két qua

nay pht hgp vé6i nghién ctu khéc cho thay
tdc do xu ly P cta cdy Salicornia europaea
& mat do cao va thip tuong tngla 19,96 va
26,09 mg P/kg sinh khoi/ngay [9]. Ngugc
lai, hiéu qua xt ly P cta sa chanh tang tu
22,43 1én 51,04% khi mat d6 cay ting tu 1
dén 5 cay/binh. Tuong ty, hiéu qua xu ly P
ctia cd chiu ngép tang tu 16,83 1én 32,67%
khi mét do cay tang tii 1 dén 5 cay/binh.
b6 la do nhu cdu P cao hon & mét do cay
16n hon. Xu thé tuong tu xay ra véi co chiu
ngap. Do do, cin quan tdm dén mat d¢ cay
khi dung sa chanh va cé chiu ngap lam
thuc vat trong bai loc trong cay dé€ xu ly
nudc thai.

4. KET LUAN

Kha nidng xt ly P ctia cdy sa chanh va co
chiu ngép chiu anh hudng cua cic yéu to
moi trudng, bao gom pH, nong do P ban
dau, mic nudc, mat do cay, va tudi cay.
Toc do xt ly P ctia cay sa chanh va co chiu
ngap (11,56 va 10,96 mg P/kg sinh khdi
tuoi/ngay) cao nhat & pH 7 va pH 5. T6c do
nay tang khi ndong d¢ P ban dau trong dung
dich thuy canh tang. Mtic nuéc ngdp 5 cm
cho téc do xt ly P cao nhat doi véi ca hai
loai thuc vat khao sat. Vi cay co chiu ngap,
tudi thuc vat cang non cang c6 téc do xu ly
P cang I6n. Xu thé ngugc lai quan sat dugc
v6i sa chanh. Mat d¢ cay ty 1é nghich véi toc
do xt ly P ctia ca hai loai thyc vat. Nghién
ctiu nay la co s¢ dé€ thiét ké hé thong bai
loc trong cay véi sa chanh va co chiu ngap
dung d€ xtt Iy nudc thai giau P=

LOI CAM ON: “Nghién ciiu nay dioc
tai trg béi Quy Phdt trién khoa hoc va cong
nghé Quéc gia (NAFOSTED) trong dé tai
ma s6 105.99-2018.13”.
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ABSTRACT

FACTORS INFLUENCING THE DECONTAMINATION

OF PHOSPHORUS RICH WASTEWATER

BY PHYTOREMEDIATION WITH LEMONGRASS (Cymbopogon
citratus) AND FLOOD TOLERANT GRASS (Ubon paspalum)

Nguyen Thi An Hang"', Vu Thi Thom', Nguyen Thi Hoang Ha?

!Master’s Program in Environmental Engineering, Vietnam Japan University

*Faculty of Geology, University of Science,

Vietnam National University, Hanoi

Phosphorus (P)-rich wastewater is the one of main causes of eutrophication, adversely affecting
aquatic life and leading to ecological imbalance. This study investigates the influence of environmental
factors (pH, initial P concentration, water level, plant age, and plant density) on the P removal efficiency
and P uptake rate of lemongrass (Cymbopogon citratus) and flood tolerant grass (Ubon paspalum) from
aqueous solutions. The results showed that the P uptake rates of lemongrass and flood tolerant grass were
highest at pH 7 and pH 5 (11.56 and 10.96 mg P/kg fresh biomass/day). For both investigated plants,
the higher P uptake rates were obtained with increasing initial P concentrations in the wastewater.
At 5 cm water flooding level, the P uptake rates of both plants were highest. The P uptake rate of the
flood tolerant grass decreased at greater plant ages. The P uptake rates of both plants decreased as the
plant densities increased. These results are the basis for designing a constructed wetland system with
lemongrass and flood tolerant grass for the decontamination of P-rich wastewater.

Keywords: Phosphorus rich wastewater, phytoremediation, lemongrass, water tolerant grass, removal
efficiency.
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KHOA MOI TRUONG

TRUGNG DAI HOC KHOA HOC TU NHIEN, DAI HOC QUOC GIA HA NOI

1. GIGI THIEU CHUNG

Khoa Moi trudng, Truong Pai hoc Khoa hoc Ty nhién - Pai hoc Quéc gia Ha Noi dugc thanh 1ap ndm 1995 theo QP s6 435/
TCCB ngay 21/10/1995 ctia Gidam d6c PHQGHN. Triét ly gido duc ctia Khoa "Hoc d€ ting dung - Hoc tii thuc tién".

Chiic ndang nhiém vu:

- Dao tao dai hoc va sau dai hoc, nghién ctiu khoa hoc, phat trién nguén nhan luc trong linh vuc méi trudng (dat, nudc, khong
khi), quan ly va chinh sach moi trudng, cong nghé ky thuat moi trusng, sinh thai mai trudng, mo hinh héa moi trusng, déc hoc
moi trudng, moi trudng va an toan lao dong, khoa hoc dit, cong nghé vat liéu nong nghiép, kinh té tuin hoan va phat trién bén
viing, xa hoi hoc moi trudng, khoa hoc va cong nghé thuc phim.

- Chuyén giao cong nghé, phat trién cong dong, hop tic trong nudc va qudc té.

Doi ngii cdn bo:

Tinh dén 10/2021, Khoa Moi trudng cé luc lugng cdn bd 61, trong do:

01 Gido su, 18 Pho Gido su; 45 Tién si, 14 Thac si (10 NCS) va 02 Ct nhan.

Quy mé dao tao:

Dao tgo dai hoc: 1.000 sinh vién cho cdc chuong trinh chuén, chit lugng cao, tién tién.

Dao tao sau dai hoc: 100 hoc vién cao hoc, 60 nghién ctiu sinh.

2.CO CAUTO CHUC

Khoa Méi trudng bao gom 8 don vi truc thudc: bd mon Quén ly méi trudng, b6 mon Sinh thdi moi trudng, bd mon Cong nghé
moi trudng, bd mon Tai nguyén va Moi trudng dit, bd mon Mai trudng va Phat trién bén viing, bo mon Khoa hoc va Cong nghé
thuc phdm, Phong thi nghiém Nghién ctiu méi trudng, t6 Vin phong khoa. Ngoai ra, Khoa con phong thu vién va cdc phong thi
nghiém chuyén dé truc thudc cic bo mon.

Céc t6 chiic Dang, doan thé, hoi trong Khoa: Chi bo Khoa Moi trudng, Cong doan Khoa Mo6i trudng, Lién chi doan Khoa Mo6i
truong, Chi doan can bo Khoa Méi trudng, Chi hoi Bao vé Thién nhién va Mo6i truong Viét Nam, Lién chi hoi sinh vién, Cau lac
b sinh vién.

3. CAC THANH TICH NOI BAT

Khen thudéng

Huén chuong Lao dong hang Nhat (2020), Nhi (2015), Ba (2010); Bing khen cta Thu tuéng Chinh phu (2001); Co thi dua
ctia Chinh phu (2019); C6 thi dua ctia Bd Gido duc va Bao tao (2019, 2020); Co thi dua ctia Pai hoc Qudc gia Ha N6i (2018, 2019);
Céc Bang khen ctia B9 trudng Bo Gido duc va Bao tao, Bo trudng Bo Tai nguyén va Moi trudng, Bo trudng Bo Khoa hoc va Cong
nghé; Bang khen Hoi Bao vé thién nhién va Méi trudng Viét Nam (2003, 2014, 2018); Gidi thudng Moéi trudng Viét Nam (2005,
2011, 2015).

Thanh tich vé dao tao

Khoa Moi truong la don vi dau tién trong ca nudc dao tao dai hoc va sau dai hoc nganh Khoa hoc méi truong. Pén nay Khoa
da cung cdp cho xa hoi mot nguén nhén luc 16n, c6 chit lugng cao vé linh viic méi trudng (Khoa hoc moi trudng, Cong nghé ky
thuat moi truong, Khoa hoc dat): hon 3.500 cti nhén, 1.200 thac si, 80 tién si. Nhi€u cti nhan, thac si, tién si dugc dao tao tai Khoa
dang giti cuong vi chti chét tai nhiéu don vi quan ly nha nuéc vé moi truong nhu Bo Tai nguyén va Moi truong, Bo Xay dung,
Bo Khoa hoc va Cong nghé, B6 Nong nghiép va Phét trién nong thon, S& Tai nguyén va Moi trudng cdc tinh, Chi cuc Bdo vé moi
truong, cac tap doan, doanh nghiép san xudt cd lién quan téi linh vic moi truong. Nhiéu cti nhan, thac siva tién si cing dang lam
gidng vién tai cac co s6 dao tao vé mai trudng. Nam 2020, Khoa mé méi va tuyén sinh dao tao bac dai hoc khoéa dau tién nganh
Khoa hoc va Cong nghé thuc phdm.

Thanh tich vé nghién ciiu khoa hoc

Tinh dén thang 10 ndm 2021, tap thé can bo khoa hoc ctia Khoa Moi trudng da cong b6 khoang hon 2.800 cong trinh khoa hoc,
bao gém cac bai bao, bao cdo khoa hoc & cac tap chi, hoi thao khoa hoc..., trong d6 c6 trén 500 bai dugc in trong céc tap chi khoa
hoc va hoi nghi, héi thdo qudc té. S6 lugng céc bai bao dang trén cic tap chi khoa hoc quéc té€ ting tii khoang 9 - 10 bai/ndm giai
doan 2008 - 2010 1én khoang 25 - 35 bai/nam giai doan 2014 - 2016, 50 - 60 bai/nam giai doan 2018 - 2021 (trung binh x4p xi 1
bai bao/1 cdn b khoa hoc/ndm). Trong giai doan 2016-2021, c6 19 d¢€ tai cAp Nha nudc do can bo Khoa chu tri va trién khai 8 hop
dong khoa hoc cong nghé véi cac dia phuong. Cac tap thé, can bd trong Khoa da nhan dugc nhiéu giai thudng ciia Nha nudc duge
ghi nhén cong stic dong gop cho nén khoa hoc clia nudc nha, nhu Giai thudéng Ta Quang Btiu déi véi PGS.TS. Nguyén Ngoc Minh
nam 2016, Giai thudng Kovalevskaia ctia tap thé€ nit bo mon Cong nghé mai trudng nam 2018.

Nhoém nghién ctiu manh cdp Truong:

- Cong nghé moi trudng xanh va tai ché chat thai (GEWUT) do PGS.TS. Nguyén Manh Khai lam truéng nhom.

Nhém nghién ciiu tiém ndang cdp Khoa:

- Doc hoc moi trudng, kiém sodt va xt Iy doc chat (E3TC) do PGS.TS. Nguyén Thi Ha lam truéng nhom.

- O nhiém khi quyén (VARG) do PGS.TS. Hoang Anh Lé lam trudng nhom.




TAP CHI

Moi truon

‘SSN 26159597 CO QUAN CUA TONG CUC MOI TRUONG
Viebsite |m0] fuong.n VIETNAM ENVIRONMENT ADMINISTRATION MAGAZINE (VEM)

THE LE VIET VA GUI BAI
Tap chi Méi trudng ddng tdi cdc bai téng quan, céng trinh nghién citu khoa hoc va iing dung
céng nghé nham trao déi, phé bién kién thirc trong linh vuc méi truéng.
Hién Tap chiduoc Héi ddng chiricdanh Gido su nha nuéc céng nhédn tinh diém céng trinh cho 5 Héi
dénglién nganh (Héa hoc - Céng nghé thuc phdm; Xdy dung - Kién triic; Khoa hoc Trdi ddt - Mé; Sinh

hoc; Thay loi) tao diéu kién xét céng nhdn dat tiéu chudn Gido su, Phé Gido su, nghién ciu sinh...
Ban doc c6 nhu cdu ddng bai viét xin gtri vé Toa soan truédc 1 thdng tinh dén thoi diém xudt ban.

¢

I. Yéu cdu chung
- Tap chi chi nhén nhiing bai viét chua cong bo trén cac tap chi khoa hoc, sach, bao trong nudc va quoc té.
- Bai viét gtii vé Toa soan dudi dang file mém va ban in, c6 thé g truc tiép tai Toa soan hodc gui qua hop
thu dién tu. Cuoi bai viét ghi ré thong tin vé tac gia gom: Ho tén, chiic danh khoa hoc, chtic vy, dia chi co
quan lam viéc, dia chi lién lac ctia tac gia (dién thoai, Email) d€ Tap chi tién lién hé.
- Toa soan khong nhan dang cac bai viét khong ding quy dinh va khong gtii lai bai néu khong dugc dang.
II. Yéu cu vé trinh bay
1. Hinh thiic
Bai viét bang tiéng Viét dugc trinh bay theo quy dinh cong trinh nghién ctiu khoa hoc (font chii Times
News Roman; ¢& chii 13; gian dong 1,5; 1€ trén 2,5 cm; 1€ dudi 2,5 cm; 1€ trai 3 cm; 1€ phai 2 cm; ¢ do dai
khoang 3.000 - 3.500 tii, bao gom ca tai liéu tham khao).
2. Trinh ty ni dung
- Tén bai (bang tiéng Viét va tiéng Anh, khong qué 20 tu).
- Tén tac gia (ghi r6 hoc ham, hoc vi, chtic danh, don vi cong tac).
- Tom tat va tii khoa (bang tiéng Viét va tiéng Anh, tom tat 100 tu, tu khoa 3 - 5 tu).
- Dat van dé/ma dau
- béi tugng va phuong phap
- Két qua va thao luan
- Két luan
- Tai liéu tham khdo d€ & cudi trang, dugc trinh bay theo thi tu alphabet va danh s6 trong ngodc vudng
theo thu tu xuat hién trong bai viét va trong danh muc tai liéu tham khao.
+ Dai véi cac tai liéu 1a bai bao trong Tap chi ghi day du theo thi ty: Tén tac gia, ndm xudt ban, tén bai
bdo, tén tap chi, so, trang.
+ Doi véi cac tai liéu la sach ghi day du theo thi tu: Tén tac gia, ndm xuét ban, tén sach, nha xudt ban, noi
xudt ban.
- Luu y: D6i v6i hinh va bang: Hinh (bao gém hinh vé, dnh, do thi, so d6, biéu dé...) phai c6 tinh khoa
hoc, bao dam chit lugng va thdm my, dat dung vi tri trong bai, ¢é chu thich cac ky hiéu; tén hinh va bang
phai ngan gon, du thong tin; tén hinh va s6 thu tu ghi & dudi; d6i véi bang, tén va s6 thi tu ghi 6 trén bang.

N6i dung thong tin chi tiét, xin lién hé: Tap chi Méi truong
» Dia chi: Tang 7, L6 E2, Ph6 Duong Dinh Nghé, phuong Yén Hoa, Cau Gidy, Ha Noi
» Dién thoagi: 024. 61281446 - Fax: 024.39412053
» Website: tapchimoitruongtcmt.vn
» Email: tapchimoitruongtcmt@vea.gov.vn
» Vii Thi Nhung - DD: 0988123205 - Email: vunhung0801@gmail.com




=HUS DAIHOC QUOC GIA HA NOI
M) VU UNIVERSITY OF SCIENCE TRUONG DA' HOC KHOA HOC TU NHIEN

KHOA MOI TRUONG

Dia chi: 334 Nguyén Trai, Thanh Xuan, Ha No6i

.
=) Yan)

o D
A SR

A v

B CHAD MONG HOI THAo IFGTM 2020
| KY NIEM 25 NAM THANH LAP KHOA MOI TRUDNG
' VA DON NHAN HUAN CHUUNG LA DONG HANG NHAT

KMr

A Sinh vién thc tdp tai phong thi nghiém




