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XU LY THU CAP GLYPHOSATE TRONG NUGC BANG THIET BI LOC
SINH HQC - MANG (MBR): NGHIEN CUU CAC YEU TO ANH HUONG
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Truong Dai hoc Khoa hoc - PH Thai Nguyén

2Hoc vién khoa hoc va céng nghé Viét Nam, Vién Han lam khoa hoc va Céng nghé Viét Nam
3Vién Cong nghé moi truong, Vién Han 1am Khoa hoc Cong nghé Viét Nam

TOM TAT

Sau khi tién xtr Iy bang mot quéa trinh oxi hoa tién tién nhu fenton dién hoéa, thudc diét co
Glyphoaste bi phan hity phan 16n thanh Glycine, mot hop chét hitu co dé bi phan hity sinh hoc. Do
d6, mot thiét bi loc sinh hoc — mang (MBR) str dung mang vi loc soi rong kich thudc 0,3 pm (dién
tich mang loc 0,2 m?), di dwoc nghién ctru trong phong thi nghiém dé xir Iy Glycine nham dinh
hudng mg dung xir Iy thir cdp nudc thai chita Glyphosate. Két qua nghién ctru cho thy, ché do
suc khi va thoi gian luu bun anh huong manh mé dén hiéu qua xu ly cia hé MBR. Ché do
suc/ngung suc 60/60 phut va thoi gian luu 20 — 28 ngdy, tuong tmg v6i ndng do bun hoat tinh
7.900 — 9.000 mg.L™, 1a didu kién phu hop cho qué trinh xir Iy Glycine bing MBR. Két qua nay
dugc ap dung trong xur Iy nude thai thyc ¢ gia tri COD trong khoang 1.400 - 1450 mg.L™, ndng
d6 Glyphosate 29 - 29,5 mg.L? va ndng do NHs* 16 - 16,5 mg.L™L. Sau khi tién xtr Iy bang fenton
dién hoa, COD giam xudng con 205 mg.L™ va sau qué trinh xtr Iy thir cap bang MBR, COD giam
xudng con 32,5 mg.L?, thap hon QCVN 40:2011/BTNMT cot A. Cac gia tri amoni, Glyphosate
trong nudc sau xir 1y ciing thap hon quy chuén cho phép nhiéu lan.
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ABSTRACT

After pre-treatment by an advanced oxidation process such as electro-fenton, Glyphoaste herbicide
is largely brokend down into Glycine, a biodegradable organic compound. Therefore a membrane
bioreactor (MBR) using a hollow fiber microfiltration membrane of size 0.3 um (membrane area
of 0.2 m?) has been studieded in a laboratory to treat an aqueous solution of Glycine in order to
apply it for secondary treatment of wastewater containing Glyphoaste. The results have shown that
aeration mode and sludge retention time (SRT) were strong parameters affecting treatment
efficiency of MBR system. Aeration/ non-aeration mode of 60/60 minute and SRT of20 - 28 days,
corresponding to MLSS of 7,900 - 9,000 mg.L™%, were suitable conditions for Glycine treatment by
MBR. This result was applied in real wastewater treatment with COD of 1,400 — 1,450 mg.L™,
Glyphosate concentration of 29 - 29.5 mg.L™? and NH4*concentration of 16 - 16,5 mg.L™. After
pre-treatment byan electro-fenton, COD decreased to 205 mg.L™* and after secondary treatment by
MBR, COD decreased to 32.5 mg.L%, lower than the limit value of QCVN 40:2011/BTNMT
column A. The ammonium and Glyphosate concentration in treated wastewater were also many
times lower than the Standard.
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1. Gi6i thiéu

Hién nay, vin d& 6 nhiém moéi truong dang trd
thanh mot van dé nong bong mang tinh toan
clu, anh huong truc tiép dén sy ton tai va
phat trién ciia con ngudi va cac sinh vat trén
Trai Dat. Sy phat trién qua nhanh cta kinh té
dad gy ra hién tugng moi truong ¢ nhidu noi
bi 6 nhiém tram trong. Trong s cac chat doc
hai thai ra méi truong, dang chu y 1a nhiing chat
hitu co doc hai bén viing (Persistant Organic
Pollutants — POPs),boi dii chi ton tai & nong
d6 rat thip nhung ching twong di bén viing,
khé bi phan hily sinh hoc, ton luu mét thoi
gian dai trong moi truong, cé kha niang tich
liiy trong co thé sinh vat va gay nhiém doc
cép tinh hodc mén tinh cho con ngudi. Trong
s6 cac chit 6 nhim thudc nhom POPs, hoa
chit bao vé thuc vat (BVTV) duoc st dung
rit nhiéu ¢ nude ta gitip tiéu diét sau bénh, co
dai ¢6 hai, bao vé mua mang. Trén thuc té, rat
nhiéu bao bi sau khi sir dung xong duogc virt
bira bii trén canh dong, khi mua xudng s& rira
troi cac hoa chit BVTV du thira giy 6 nhiém
nudc ngﬁm, nudc mat. Mat khac, nudc thai
clia cac co s sang chiét hodc cic nha may
san xudt hoa chat BVTV néu khong xir 1y
hiéu qua c6 thé dan téi 6 nhiém méi truong.
Khi xam nhap vao co thé, héa chat BVTV
gdy ra nhidu tén thuong cho cic co quan nhu
hé than kinh, hé théng tim mach, gay ung thu,
dot bién gen [1], [2]... Do vay, viéc nghién
ctru xir 1y triét d& hop chit nay trong nude bi
6 nhiém luén 1a mdi quan tim hang dau cia
mdi qubc gia va dic biét co y nghia quan
trong dbi véi cude séng hién tai va tuong lai
cua loai nguoi.

Nhiing nghién ctru gan diy di chi ra rang
phuong phap oxy héa tién tién (AOP) sir
dung gbc tir do hydroxyl *OH la phuong phap
xtr 1y kha hiu qua cac chit dang POPs n6i
chung, cic hoa chat BVTV noi riéng boi gbc
*OH la chat oxy hoa gan nhu manh nhét dugc
biét dén voi thé oxy héa khir 2,7 V/ESH, ¢
kha ning tin cong manh mé& vio cic vong
thom, phan huy cac chit hitu co dang POP

thanh H,O, CO, va céc axit vd co, hitu co
mach ngan dé& phan hity sinh hoc [3]. Do d6
dé xir ly triét dé cac chat nhom nay, sau tién
xtr 1y bang mot qua trinh AOP, can xtr 1y thir
cép bang mot qua trinh sinh hoc.

MBR 1a viét tit cia cum tr Membrane
Bioreactor (Bé loc sinh hoc - mang) 12 thiét bi
xtr Iy dua trén nguyén 1y két hop qua trinh loc
bang mang v&i qua trinh phan hiy bang bun
hoat tinh, trong d6 hé vi sinh vat cd trong bun
hoat tinh s& phan huy cac chat 6 nhiém hiru
co tao thanh sinh khdi, con qua trinh loc
mang s€ loc tach chi cho nudce sach di qua va
gitlr lai cac chét lo limg, vi sinh vat (VSV) va
vi khudn giy bénh. Nho c6 qua trinh loc
mang nén mat do vi sinh trong h¢ MBR cao
hon nhiéu so v6i qua trinh bun hoat tinh
truyén thong, do d6 hiéu qua phan huy céc
chat hitu co cling vi thé ma cao hon, 6n dinh
hon, tao ra it bun thai hon, va do do6 thoi gian
luu bun ciing cao hon cac phuong phap bun
hoat tinh truyén théng. Ngoai ra, viéc dat
modun mang ngay trong bé bun hoat tinh gitup
tiét kiém dién tich dat so v6i cong nghé bin
hoat tinh truyén thong vi khong phai str dung bé
lang [4], [5]. V6i nhitng wu diém trén, viéc st
dung két hop MBR v6i qua trinh oxy hoa tién
tién c6 thé 1a giai phap hiéu qua dé xir Iy cac
chat POP néi chung, hoa chit BVTV noi riéng.
Trong bai bao nay, nhom tac gia trinh bay két
qua nghién ctru cac yéu td anh huong dén qua
trinh x 1y thu cép Glyphosate, mot loai thude
diét co duoc st dung rat phé bién & Viét
Nam, trong nudc bang hé MBR dé tim diéu
kién t6i wu cho qua trinh xir Iy. Cac nghién
ciiu trudc day cua Lan va cong su [6],
Manassero va cong su [7] da chi ra réng, maot
qua trinh oxy hoa tién tién nhu fenton dién
héa c6 thé phan hiy Glyphosate chu yéu
thanh Glycine va axit Phosphoric, do do, dé
nghién ctru cac yéu td anh huéng dén qué
trinh xir 1y thir cip Glyphosate (sau khi da
tién xir Iy bang phuong phap fenton dién hoa)
bang hé MBR, nghién ciru ndy st dung dung
dich Glycine 1am dung dich dau vao ciia hé
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MBR. Két qua thu duoc s& ap dung thir
nghiém trén nudc thai ciia nha may san xuat
hoa chat BVTV chira Glyphosate.

2. Phuwong phap nghién ciru

2.1. H¢ thi nghiém MBR

H¢ thi nghiém MBR st dung trong nghién
clru nay gébm bé phan tng bang thiy tinh hitu
co kich thude 20 cm x 35 cm x 45 cm va
modun mang sir dung mang vi loc soi rong
cua hang Mishubishi, Nhat Ban, v6i duong
kinh 16 mang 0,3 pm, téng dién tich bé mat
mang 0,2 m2 Vat liu ché tao mang la
polyetylen chiu dugc ap luc 16n 1én dén 10 -
30 kpa. Bé phan tng chtra bun hoat tinh —
dugc ldy tir bé arotank ciia hé thong xur 1y
nudc thai nha may bia Ha Noi. Trong bun
hoat tinh c¢6 hé VSV hiéu khi, 1a téc nhan
chinh phan hay cac chit hitu co tao thanh
COz, H20 va sinh kh6i moi. Mot may thoi khi
dugc str dung dé cap khi cho hé VSV hiéu khi
bang cach suc khi theo phuong tir dudi day bé
Ién (hinh 1). Bé thyc hién qua trinh loc mang,
mdt bom hat duge bd tri & dau ra, tao ap luc
hat dung dich trong bé phan tng ra ngoai.
Cac VSV, chét lo ling nhu bun hoat tinh,
sinh khdi c6 kich thuée 16n hon kich thudc 15
mang nén bj giit lai trong bé phan tmg. Qua
trinh suc khi & trén ciing gitp thdi bay cac
chat lo ltng bam trén bé mit cac soi mang,
phan tan déu vao trong khdi dung dich, giup
han ché viéc bit tic mang. Trén cac duong
dng dan dung dich vao va ra ¢ bd tri cac van
ap va luu luong ké gitp theo ddi ap suat nude
trong cac dudng 6ng va luu lugng dong vao,
ra. Tu diéu khién PLC két nbi voi cac van,
bom hut, may thoi khi dé diéu khién ty dong.
Khi ¢6 sy ¢ nhu tic mang, 4p luc trong
duong dng vuot qua gidi han, bd phan diéu
khién s& ngit bom hat, khoi dong bom rira
ngugc bom dung dich rira mang quay nguogc
tré lai dé khéc phuc hién tuong tic mang.

2.2. Nguyén vt liéu, hod chit

Céc hoa chit sir dung trong nghién ciru c6 do
tinh khiét cao: Glycine (CoHsO2N) ciia Sigma-
Aldrich NY, USA; Glucozo (Merck, 99,7%)),

NaHCOs (Merck, 99,7%), NH.Cl (Merck,
99,8%), K:HPO,4 (Merck, 99%), CaCl, (Merck,
98%), MgCl,.6H.O (Merck, 99%), CHsCOOH
(Merck, 99,8%),FeS04.7H,0 (Merck,
99,5%), con 96° (Sigma-Aldrich) va la cac
hoa chat dinh dudng bd sung thém d& nudi
VSV. Céc hoa chat ding dé phan tich: H2SO4
(Merck, 98%), AQ.SO, (Merck, 99,7%),
K2Cr,07 (Merck, 99,8%),HgSO. (Merck,
98,5%),(NH4)2Fe(S0.)2.6H,O (Merck, 99%),
Ci2HgN2.H,O  (Merck, 99%), CgHsKOq4
(Merck, 99%).

Hinh 1. So @6 hé thi nghiém MBR
2.3. Phwong phap phdn tich

Hiéu quéa xu ly Glycine va xir ly nudc thai
chira hoa chat BVTV (ctia cong ty TNHH
Viét Thing, Bic Giang) duoc danh gia thong
qua chi tiéu COD. Chi tiéu COD dugc phan
tich theo phuong phap dugc quy dinh trong
TCVN 6491:1999. Ngoai ra, trong s6 cac cht
dinh dudng bd sung dé nudi VSV, c6 mat
amoni nén chi tiéu amoni ciing dugc danh gia
theo phuong phap dugc quy dinh trong
TCVN 6179-1:1996.

Glycine duogc phan tich bang phuong phap
sdc ki 1ong hiéu ning cao (HPLC) trén thiét bi
Thermo Fisher Scientific (M¥).

Khi ap dung cho xur Iy nudc thai thuc, chi ti€u
Glyphosate trong nudc thai trude va sau cling
dugc phan tich dé danh gia hiéu qua xu 1y
Glyphoate cuia h¢ MBR. Glyphosate duogc
phan tich bang phuong phap tric quang trén
thiét bi UV-vis Genesys 10S VIS (M¥) [8].

3. Két qua va ban luin
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3.1. Nghién citu cdc yéu to anh hwong dén
qua trinh xii Iy Glycine bang h¢ MBR

3.1.1. Nghién ciru anh huong ciia ché dé suc khi
Trong bun hoat tinh ¢6 cac VSV hiéu khi, ky
khi, thiéu khi khac nhau va kha ning xir ly
COD cua cac ching VSV nay ciling khac
nhau. Viéc suc khi s€ cung cép thém oxy, tao
didu kién cho cac VSV hiéu khi sinh truong
va phat trién. Do d6, ché d6 suc khi s& anh
huéng dén hidu qua xir 1y cic chat hitu co
(trong nghién ciru nay 1a Glycine va cic chat
dinh dudng bd sung thém ciing nhu cac chat
hitu co c6 san trong bun hoat tinh). Nghién
ciru nay thuyc hién viéc xu ly dung dich
Glycine & 3 ché do suc khi/ ngung suc khi
(phat/phat) khac nhau: 50/70; 60/60; 70/50.
Két qua thu dugc thé hién trén hinh 2. C6 thé
thy rang, khi thoi gian suc khi ting 1én tir 50
phut 1€n 60 phut va 70 phut thi kha nang xu ly
COD ciing tang theo. Cu thé, gia tri hi¢u suét
ting tr 86,55% (ché do suc 50/70) dén
93,33% (ché d6 suc 60/60) va 1én dén 98,82%
(ché 6 suc 70/50). Diéu nay c6 thé giai thich
la do khi ting thoi gian suc khi, Iugng oxy
duoc cung cép nhiéu hon, tao diéu kién cho
su sinh trudng va phat trién ctiia hé VSV hiéu
khi ¢6 trong bun hoat tinh, din dén kha ning
xr ly COD tang 1én. Ngoai ra, viéc tang
cuong suc khi co thé con co tac dung thoi bay
cac chat lo limg bam trén bé mit cac soi
mang, ngin chin sy bit tic mang, dan dén
hi€u qua xur Iy COD ciing tang 1én [9].

Tuy nhién, khi xem xét kha nang xtr ly amoni
(hinh 3), sy anh huong cia ché do suc khi lai
theo xu hudng nguoc lai, tang thoi gian suc khi
lai 1am giam hiéu sudt xir Iy amoni tir gin
94,97% xudng con 86,54%. Nguyén nhan co
thé 1a do khi tang suc khi, mac du qua trinh
nitrat hoa dién ra manh hon, nhung dong thoi
qué trinh nay tiéu thy d6 kiém (7,6 d6 kiém/1g
amoni) dan dén pH bi giam, do d6 bun kho
ling va c6 hién tuong chuyén sang trang thai
bun day (thuc té quan sat thiy nude sau xir ly
¢6 mau 1o 10 duc), 1am ting gia tri amoni ¢ dau
ra, ttrc hiéu suat xur Iy giam. Can dbi giita kha

nang xur ly COD va amoni, nhom tac gid lya
chon thoi gian suc khi/ngung suc khi 1a 60/60
(phut) cho cac thi nghiém sau boi & ché do
nay, hiéu suat xtr Iy COD va amoni déu rat
cao, lan luot 1a 92,57% va 91,65% va gia tri
COD, amoni ¢ nuéc dau ra déu dat QCVN
40:2011/BTNMT cot B.
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Hinh 3. Anh hwéng ciia ché d suclngung lén kha
nang xir [y amoni

3.1.2. Nghién ciru dnh huong cua thoi gian
lwu bun

Anh huéng cta thoi gian luu bun dén hiéu
qua xir Iy dugc tién hanh bang cach duy tri
ndéng d6 MLSS trong hé & ba khoang gia tri
khac nhau: 5.800 — 7.500 mg.L* (twong tmg
v6i thoi gian luu bun 1 — 14 ngay), 7.500 —
9.000 mg.L* (thoi gian luu bun 15 — 28 ngay)
va 9.000 — 10.900 mg.L? (thoi gian luu bun
29 — 42 ngay). Anh huéng cta thoi gian luu
bun dén hiéu suat xu 1i COD va amoni duoc
thé hién trén hinh 4 va 5. Két qua thu duoc
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cho thdy, tai ba khoang thoi gian luu bun
khac nhau 1 — 14 ngay, 15 — 28 ngay va 19 —
42 ngay, hiéu suét xir Iy COD ting dan trong
khoang 85,86% - 97,46%, amoni ting dan
trong khoang 84,89% — 95,21%. Tuy nhién
mirc do tang khong dang ké. Picu nay co thé
giai thich 1a do & trong diéu kién hiéu khi,
thiéu khi van xay ra qua trinh phan hiy chat
hitu co, chi khac ¢ téc do phan hiy & qua
trinh hiéu khi dién ra nhanh hon, tuy nhién
thoi gian gilra chu ki suc khi — ngung suc khi
khong qua dai nén khong co su khac biét
nhiéu vé tdc do cua qua trinh. Hiéu qua xir 1y
COD, NHs" cao do trong qua qua trinh loc
mang da giam duoc lugng chét lo ling trong
d6 ¢ chira chat hiru co di ra ngoai theo nuéc
sau xu ly.
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Hinh 5. Anh hwéng cia tdi trong hiku co lén kha
nang xu ly amoni
Viéc tang thoi gian lwu bun c6 thé lam giam
lwong bun thai, tuy nhién néu thoi gian luu bun

qué 16n c6 thé dan dén giam luong cin lo ling
dé bay hoi, ting luong cin ran kho bay hoi,
giam luong sinh khdi, giam hoat tinh sinh hoc
cta bun hoat tinh [10]. Vi vay, nhom tac gid lua
chon thoi gian luu bun 20 — 28 ngay, tuong ting
voi MLSSG mure 7.900 — 8.900 mg.L™.

3.2. Danh gia kha ning xw ly COD trong
méu nwéc thii chira glyphosate

Ap dung céc diéu kién tdi vu thu duge & trén
dé xtr 1y mau nudc thai thyc cta cong ty
TNHH san xuat hoa chat BVTV Viét Thing
(Bic Giang). Nu6c thai diu vao c6 COD
trong khoang 1.400 — 1450 mg.L!, nong do
Glyphosate 29 — 29,5 mg.L™" va ndng do
NH;* 16 — 16,5 mg.L™.. Tién hanh qua trinh
tién xur Iy bang fenton dién héa theo cac diéu
kién mo ta trong nghién cuu trudc cia T.S. Le
va céng su [11]. Nudc thai sau d6 dugc chay
qua hé MBR vdi cac diéu kién t6i uu tim thay
¢ trén: MLSS = 7.900 — 8.900 mg.L™, thoi
gian suc khi/ngung suc: 60/60 phut. Két qua
phén tich Glycine, COD va NH." cua nudc
thai trudc va sau khi xir Iy bang MBR dugc
thé hién trong bang 1. C6 thé thiy rang, COD
clia nude thai sau MBR giam dang ké, tir 205
mg.L™ xudng con 32,5 mg.L?, hiéu suéat dat
97,7%. Gia tri COD dau ra thip hon QCVN
40:2011/BTNMT c6t A. V6i amoni, hi€u suét
xtr 1y thap hon, khoang 69,9%, tuy nhién gia
tri amoni dau ra thip hon nhiéu 1an so véi gia
tri gioi han o6 cot A cua QCVN
40:2011/BTNMT. Biéu d6 chimg t6 qué trinh
loc sinh hoc - mang co thé ap dung dé xir Iy
thir cap nudc thai chira hoa chit BVTV mot
cach hiéu qua, nudc thai ddu ra dat tiéu chudn
xa thai ¢t A cia QCVN 40:2011/BTNMT.
Ngoai ra, khi xem xét ham Iuong Glyphosate
c6 trong nudc thai trudc va sau hé MBR co
thé thdy rang hé thng MBR ciing giup loai
b6 tiép 88% (c6 thé bi hé VSV hiéu khi xir Iy
1 phan va 1 phan bi giit lai trong bun hoat
tinh boi qué trinh loc mang) va hiéu suat xir
1y Glyphosate ciia ca hé thong dat 98,98%.

126

http://jst.tnu.edu.vn; Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

Luu Tuén Duong va Prg

Tap chi KHOA HQC & CONG NGHE PHTN
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Bang 1. Mot s6 thong s6 ciia nuée thai cong ty TNHH Viét Th’a“’ng‘(Bd’c Giang) sau tién xit Iy bang fenton
dién hoa [8] va sau xir ly thir cap bang MBR

A ; Nudre thai sau tién
Thong so

Nuwére thai sau

QCVN 40:2011/BTNMT

xw ly (mg/L) MBR (mg/L) Hiéu suit (%) Cot A Cot B
COD 205 32,5 97,7 75 150
Glyxin 3,8 0,91 76,2 - -
Glyphosate 2,5 0,3 88,0 0,3 1
NHg4* 2,53 0,76 69,9 5 10

4. Két luan

Sy phéan huy dung dich Glycine — san pham
chinh cta qua trinh phan hay thudc diét co
Glyphosate bang fenton dién hoa - bang hé
MBR phu thudc vao ché do suc khi va thoi
gian luu bun. Cac két qua thu dugc da chi ra
rang ché do suc/ngung suc 60/60 phut va thoi
gian luu 20 — 28 ngay, twong ng v&i ndng do
bun hoat tinh trong khoang 7.900 — 9.000
mg.L?, 1a diéu kién pht hop cho qua trinh xtr
1y Glycine bang MBR. Ap dung két qua nay
trong xu Iy nudc thai cua cong ty TNHH Viét
Thing (Bic Giang) c6 COD trong khoang
1.400 — 1450 mg.L"%, ndng d6 Glyphosate 29
- 295 mg.L?t va ndong d6 NH,* 16 — 16,5
mg.L™? cho thay tiém ning Gmg dung cong
nghé MBR trong xir Iy hoa chiat BVTV. Sau
qué trinh tién xir 1y bang fenton dién hoéa,
COD giam xubng con 205 mg.L ™! va sau qua
trinh xir 1y tha cp bang MBR, COD giam
xudng con 32,5 mg.L?, thip hon gidi han cho
phép cia QCVN 40:2011/BTNMT cét A. Cac
gia tri amoni, Glyphosate trong nudc sau xu
1y ciing thap hon quy chuin cho phép nhiéu
lan. Két qua nghién ctru nay di mé ra kha
ning ung dung cong nghé MBR két hop véi
mot qua trinh oxy hoa tién tién dé xir Iy nude
6 nhidm cac héa chat BVTV trong thuc té.
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