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NGHIEN CUU PANH GIA KHA NANG XU LY NUGC THAI CHUA
THUOC DIET CO GLYPHOSATE BANG QUA TRINH FENTON DIEN HOA
KET HQP BE LQC SINH HOC- MANG (MBR)
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TOM TAT

Xt Iy nude thai san xuat hoa chat bao vé thuc vat bang cong nghé fenton dién héa két hop mang
loc-sinh hoc (MBR) d4 duogc nghién ctru trong phong thi nghiém. Hé thng tién xir 1y bang fenton
dién hoa sir dung vai cacbon lam catot (dién tich 300 cm?) , ludi Pt 1am anot (dién tich 240cm?),
pH cua hé = 3; néng d0 x1c tac Fe’' = 0,1 mM ; néng do chit dién ly Na,SO, = 0,05M ; | = 2,5A.
Hé thdng xtr 1y thir cap bang hé MBR sir dung mang vi loc soi rdng kich thudc 0,3 pm (dién tich
mang loc 0,2 m%), MLSS = 7.900 — 8.900 mg.L ™, ché d6 suc khi/ngung suc: 60/60 phut. Két qua
nghién ctru cho thdy sau 40 phit tién xir 1y bang fenton dién hoa, tiép tuc cho nudc thai qua hé
MBR, thi sau 24h, ndng d6 thudc diét co glyphosate giam tir 29,5 mg.L™ xudng con 0,3 mg.L™?,
COD tir 1430 mg.L™" xubng con 32,6 mg.L™", BODs tir 317,6 mg.L™" xubéng con 10,8 mg.L™" va
amoni tir 16,3 mg.L™ xudng con 0,76 mg.L ™, nudce thai sau xir Iy dat QCVN 40:2011/BTNMT.

Twr khoa: Xur Iy nudc thai, hoa chdt béo vé thue vat, thuéc diét ¢é Glyphosate; fenton dién hoa;
MBR.
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ABSTRACT

Treatment of a wastewater from a pesticide manufacture has been investigated by electro-Fenton
process coupled with a membrane bioreactor (MBR). The electro-fenton pretreatment system used
the carbon felt (300 cm?) as cathode and Pt gauze (240 cm?) as anode, pH = 3, [Fe?*] = 0,1 mM;
pH = 3; [Na,SO4] = 0,05M; I = 2,5A. The MBR for secondary treatment used the hollow fiber
membranes (Microfiltration) with the 0,3 um pore size (total surface area= 0,2 m?) , MLSS =
7.900 — 8.900 mg.L™, aeration/ non-aeration mode : 60 min/60 min. The result proved that after 40
minutes of pre-treatment by electro- fenton system and 24 hours of secondary treatment by MBR,
the concentration of glyphosate herbicide decreased from 29,5 mg.L™ to 0.3 mg.L™, COD from
1430 mg.L™" to 32.6 mg.L™, BODs from 317.6 mg.L™ to 10.8 mg.L™" and ammonium from 16.3
mg.L™ t0 0.76 mg.L™, the quality of treated wastewater reached QCVN 40: 2011 / BTNMT.
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1. Mé dau

Vi dong gop khoang 25% GDP, 30% gia tri
hang héa xuat khau va thu hut téi 70% déan s6
trong do tudi lao dong, co thé nodi san xuit
ndéng nghi€p 12 mdt trong nhiing hoat dong
kinh té 16n va quan trong ctia nudc ta [1]. Dé
nang cao nang sudt mia mang, viéc phai sir
dung nhiéu cac héa chat bao vé thuc vat
(BVTV) la khong thé tranh khoi. Theo bao
cdo ciia Ngan hang thé giéi (Word Bank),
trong khoang hon muodi nam tré lai day, tir
niam 2015 dén 2015, luong hoa chiat BVTV
duge sir dung & nudc ta da ting 1én dang ké,
tir 15.000 tan 1én 105.000 tan [2]. Tuy nhién,
do y thirc cia ngudi dan khong cao, bao bi
dung hoa chat BVTV thudng vit bira bii trén
canh dong sau khi phun nén sau khi muwa
xudng, cac hoa chit BVTV bj rira trdi giy 6
nhiém nude mat. Mat khac, nhiéu kho bai luu
trit hoa chat BVTV di bi xudng cap, hé thong
thoat nudc mua bi hong nén cac héa chat
BVTV c6 thé bj rira tréi gy 6 nhidm cac
ngudn nudc xung quanh. Ngoai ra, nude thai
clia cac nha may san xuét hodc ciia cic co sd
sang chiét hoa chat BVTV néu khéng dugc
xtr Iy hi€u qua cling 1a nguyén nhan giy 6
nhim moi truong. Trong khi d6, hau hét cac
héa chdt BVTV dugc st dung la cac chét 6
nhidm doc hai, voi thoi gian phan huy réat dai,
vi vdy chung ton tai dai dang trong moi
truong, lam thoai hoéa dat trong, gdy anh
huong x4u d6i vai dong, thuc vat va suc khoe
con ngudi. Mot khi co thé ngudi bi nhiém doc,
tiy ting loai hoa chat BVTV ma ching co6 thé
tac dong 1én hé tim mach, hé than kinh, hé tiéu
hoa, hé bai tiét, hé ho hap, hé ndi tiét hay tuyén
giép va tly theo liéu lugng nhiém doc ma mirc
dd tac dong tir nhe dén nang, tham chi c6 thé
gdy tan phé hoic tir vong [3], [4].

Géc tu do hydroxyl *OH c6 thé oxy héa khir
gan nhu 14 16n nhat trong s6 cac chat oxy hoa
dd duoc biét dén (E; = 2,7 V/ESH), nén c6
thé phan hay dugc cac chit hitu co bén nhu
cac hoa chdt BVTV tao thanh cac hop chét
hitu co mach ngin kém bén hon, thuan loi
cho qua trinh phan hiy sinh hoc phia sau [5].

Vi vdy phuong phap oxy hoa tién tién (AOP)
dugc cac nha khoa hoc nghién cuu nhiéu
trong thoi gian qua dé tién xir Iy cac hoa chit
BVTV. Ciing thugc nhom cac phuong phap
AOP, nhung khac véi qué trinh Fenton hoa
hoc, Fenton dién hoa (e-fenton) la phuong
phép chi st dung dong dién va mot lugng rat
nho hoa chat 13 mudi Fe?* hodc Fe** (~ 10
M) dong vai tro 1am chét xuc tac 1a du dé sinh
ra goc tu do *OH (PTPU (1)) cho qua trinh
phan hay cac chat 6 nhidm hiru co boi vi
H,O, duoc nodi sinh trén catot (PTPU (2)),
con ion Fe®* lién tuc dugc tai sinh béi qua
trinh khir Fe®* ciing trén catot (PTPU (3)) [6].
Fe?* + 2H,0, — Fe** + OH + *OH (1)
O, + 2H +2¢ — H,0, (2)
Fe**+e — Fe*' (3)

Trong s& cac phuong phap xir 1y sinh hoc,
cong ngh¢ loc mang —sinh hoc (Membrane
bioreactor — MBR) gan day di gay duoc su
cht v boi két hop duoc qua trinh phan hay
bang vi sinh vat sinh truong dang lo limg véi
qué trinh loc mang (loc tach nudc sach sau xu
Iy va giit lai bun hoat tinh trong bé), do dé
nong d6 sinh khéi va tudi bun trong bé MBR
cao hon nhiéu so v6i cac bé aerotank truyén
thdng, dan dén phan dwoc hiy hoan toan cac
chét hitu co hoa tan [7- 9]. Tuy nhién, cac hoa
chat BVTV hau hét 1a cac hop chit bén, kho
bi phan huy sinh hoc nén hau nhu khong bi
loai bo trong qua trinh MBR, thdm chi mét )
hoa chit BVTV con gy doc cho hé vi sinh
vat ciia hé¢ MBR.Vi vay, viéc két hop e-fenton
v6i MBR, trong d6 e-fenton dong vai tro tién
xtr 1y, phan hity cac hoa chit BVTV thanh cac
hop chét hitu co don gian, d& phan hiy sinh
hoc, con qua trinh MBR phia sau sé phan huy
céc hop chat hitu co don gian thanh CO,, H,0
va sinh khdi, htra hen s& 1a giai phap hiéu qua
dé xur 1y hoa chat BVTV.

Trong bai bao nay chiing t6i trinh bay két qua
nghién curu danh gia kha nang xu 1y nudc thai
chtra thude diét co Glyphosate ctia mot co s
san xudt hoa chat BVTV bang hé thong két
hop qua trinh e-fenton va MBR, trong d6 qua
trinh tién xt 1y bing e-fenton giup phéan huy
cac chat hitu co, dic biét 1a thubc diét co
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Glyphosate, tao thanh cac chét hitu co mach
ngan dé phan huy sinh hoc va qua trinh MBR
sau d6 s& phan huy cac chét hitu co nay thanh
CO,, H,0 va sinh khéi.

2. Phuong phap nghién ciru

2.1. Hé thi nghiém fenton dién hoa

So d hé thi nghiém e-fenton sir dung trong
nghién ctru nay dugc minh hoa trén Hinh 1a.
Binh phan tng bang thiy tinh hinh try tron,
thé tich 2,2 L, bén trong chtta hé dién cuyc:
catot 1am bang vai cacbon (Johnson Matthey
Co., Germany) kich thudéc 12 cm x 25 cm;
anot 1a tAm luéi platin kich thuéc 12 cm x 20
cm. 2 dién cuc duoc xép léng vao nhau, catot
bén ngoai, anot bén trong. Dung dich duoc db
déy, ngdp dién cuc, va dugc dao tron déu nho
khudy tir, thé tich dung dich phan tung 2L. Dé
cung cip oxy cho phan tng tao H,O, (PTPU
(2)), khong khi duogc suc lién tuc vao dung
dich bang may nén khi. Qua trinh dién phan
dugc thuc hién nho ngudn 1 chidu VSP4030
(B&K Precision, CA, US).

2.1. H¢ thi nghi¢ém MBR

H¢ thi nghiém MBR duogc minh hoa trén Hinh
1b, gdbm 3 bd phan chinh 1a bé phan ung
MBR, bun hoat tinh va modun mang. Bé
MBR lam béng vat liéu thity tinh hitu co, hinh
hop chir nhat kich thudc 35cm x 20cm X
45cm c6 thé tich hiéu dung l1a 18L. Bé chira
nude thai can xu 1y va bun hoat tinh. Bun
hoat tinh sir dung trong hé MBR duoc léy tor
hé thong xur Iy nudc thai ciia nha may bia Ha

Khi nén chidu

_ Binh phan
—_ [ {mng

Noi. Bun thai dugc nudi trong phong thi
nghiém trong khoang thang 6 dé nong d¢ bun
hoat tinh (MLSS) dat mac 7.900 — 8.900
mg/L Duéi tac dung cua hé vi sinh vat (VSV)
c6 san trong bun hoat tinh va khong khi dugc
suc lién tuc boi may thoi khi, theo thoi gian,
cac chat 6 nhiém hitu co bi phan hay thanh
CO,, H,0 va sinh khéi méi. Modun mang
nhing ngdp trong dung dich can xu' 1y, co
téng dién tich bé mat mang la 0,2 m% 1a tap
hop nhiéu soi mang vi loc bang Vat liéu
polyetylen, duong kich 16 mang 1a 0,3um.
Céc soi mang nay chiu dugc ap luyc 10-30
kpa, lyc kéo dan: 120,000 kpa nén dam bao
chiu dugc 4p luc cta bom hut. Khi bom hut
khoi dong s& hut dung dich trong bé phan
ung, nudc sach di qua mang ra ngoai, bun
hoat tinh, cac vi sinh vat va toan bo sinh khoi
s& bi giit lai trong bé phan tng do c6 kich
thudc 16n hon kich thudc 16 mang. Khi ap
sudt vuot qua gioi han thi hai bom hut tu
dong ngat, ¢& bom rira nguoc bom dung dich
lam sach mang quay nguoc tro lai modun
mang de rira mang. May thdi khi ngoai viéc
cung cap khong khi cho vi sinh hoat dong con
lam nhiém vy thdi bung cic phan tir bam trén
bé mat mang nham han ché hién tuong bit tic
mang. Luu lugng dong vao, ra bé MBR dugc
kiém soat bai cac luu lwong ké. Ap suét trong
cac dudng 6ng duoc kiém soat boi van ap.
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Hinh 1. So do hé thi nghiém e-fenton (a) va MBR (b)
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Do thi nghiém e-fenton va MBR déu thyc hién
theo mé, nén dé ghép nbi hé e-fenton (Hinh 1a)
v6i hé MBR (Hinh 1b), can thyc hién lién tiép
6 mé thi nghiém e-fenton dé cho du thé tich
dau vao ctia hé¢ MBR (khoang 12L).

2.2. Nguyén vit ligu, hod chit

Céc hoa chit sir dung trong nghién ciru c6 do
tinh khiét cao: Chét chuan Glyphosate 96%
(C3HgNO3P) cua Sigma Aldrich NY, USA
dugc sir dung dé xdy dung duong chuan dé
phan tich Glyphosate trong nudc thai trudc va
sau xtr 1y; Dé ting do dan dién cho cho dung
dich phan tmg dé thuan lgi cho qua trinh e-
fenton, mudi Na,SO, (99%, Merck) duogc
thém vao dén néng do 0,5M. Mudi
FeS0,.7H,0 (99,5%, Merck) cung cip chat
xdc tdc Fe** cho phan tng fenton. pH cua
nudc thai trong h¢ e-fenton dugc diéu chinh
vé méi trudng axit bang H,SO, (98%,
Merck). Ninhydrin (CgHgO,, Merck); Natri
Molybdat (Na,M00O,, Merck) sir dung trong
cac phan tich ham lugng glyphosate.

2.3. Thiét bi va quy trinh phan tich
Glyphosate dugc phan tich bang phuong phap
tric quang dua trén phan Ung cia nd voi
Ninhydrin & 100°C, c6 mat xtc tdc Na,M0Q,,
sau 10 phut phan tng tao thanh san pham la
hop chét co6 kha ning hip thy anh sang &
bude song 570 nm. Thiét bi quang phd duoc
sit dung la thiét bi quang phd kha kién
Genesys 10S VIS (My).

Céc chi tiéu COD, BODs va amoni dugc phan
tich 1an luot bang cic phwong phap theo
TCVN 6491:1999, TCVN 6001:2008 va
TCVN 6179-1:1996.

3. Két qua va ban ludn

3.1.Danh gia kha nang xi ly Glyphosate
Nué6c thai cia Coéng ty TNHH Viét Thing
(Bic Giang) chuyén san xuit hoa chat BVTV
c6 ham luong thudc diét cd Glyphosate
khoang 29,5 mg/L. Gia tri nay vugt QCVN
40:2011/BTNMT cot B gan 30 lan. Dé tién
xtt 1y Glyphosate trong nuéc thai bang qua

trinh e-fenton, chung t6i 4p dung cic dicu
kién t6i wu thu duogc tir cac nghién ciru trude
dé cua cong nhoém nghién ctu [10]: pH = 3,
Na,SO, 0,05M, Fe** = 0, 1 mM. Suc khi nén
vao hé trong 30 phut rdi tién hanh dién phan
v6i cuong d6 dong dién 2,5A (tuc mat do
dong dién 8,33 mA.cm) trong thoi gian 40
phiit. Bun hoat tinh trong bé MBR ¢6 thé tich
3L va MLSS = 7.900 — 8.900 mg.L™". Hé
MBR chay lién tuc trong 24h, chu ky suc
khi/ngung suc khi 1a 60/60 phut. Trong bé
MBR s¢& dién ra qué trinh phan hay hiéu khi
cac chét hitu co 13 san pham cua qua trinh tién
xir 1y bang e-fenton va mot phan Glyphosate
con lai chua dugce xu ly trudc do, tao thanh
sinh khéi, CO, va nuéc. Nong do Glyphosate
ban dau trong nudc thai, trong nudc thai sau
tién xtr Iy va trong nudc diu ra sau hé MBR
lan luot duge phan tich va Kkét qua thu duogc
thé hién trén d6 thi Hinh 2. Két qua thu dugc
cho thdy qué trinh tién xir Iy bang e-fenton da
phan huy déng ké Glyphoate, tir 29,5 mg.L™
xudng con 2,5 mg.L?, tac hiéu xudt xir ly
Glyphosate dat 91,5%. Hiéu xuét xir 1y nay
cao hon mdt chut so v6i két qua nghién ciru
trudc d6 cua Lé Thanh Son va cong su [10,
11]. Nguyén nhén co6 thé do hiéu suét xir ly
Glyphosate bang e-fenton ting khi néng do
ban dau ctia Glyphosate tang [10] va nong do
Glyphosate trong nudc thai cia nghién ciru
nay cao hon néng do Glyphosate trong miu
nghién ctru cia L€ Thanh Son va cong sy
(29,5 so vai 16,9 mg.L™). Trong qué trinh e-
fenton, dudi tac dung cua géc tu do *OH,
Glyphosate bi phan huy thanh tao thanh san
pham phy 14 nhitng hop chit hiru co mach C
ngan hon. Theo cac két qua nghién ctru trude
d6 cua Lan va cong su [12], Manassero va
cong su [13], san pham hitu co trung gian chii
yéu cua qua trinh e-fenton khi phan huy
Glyphosate la Glycine (Hinh 3).

Ciing trén Hinh 2 cho thy, sau qua trinh xir
ly thir cip bang MBR, ndng d6 Glyphosate
tiép tuc giam xudng chi con 0,3 mg.L™, hi¢u
sudt xtr Iy cia hé MBR dat 88%, néu tinh
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tong hop clia ca qua trinh, hé thong két hop e-
fenton va MBR da xir 1y Glyphosate véi hi€u
suat 98,98%. Gia tri nong do Glyphosate sau
xtr 1y thdp hon QCVN 40:2011/BTNMT ca
cot B va cot A. Két qua nay cho thdy viéc két
hop cac qué trinh e-fenton (dong vai trod tién
xir I¥) va MBR (xtr 1y thtr cdp) c6 thé loai bo
thudc diét c6 Glyphosate trong nudc thai noi
riéng, trong nudc noi chung, nude sau xu 1y
dat quy chudn cho phép QCVN
40:2011/BTNMT.

1500 1330
m— Ham lromg COD do duoc
— OOV 407201 VBTNMT Ot B
— —OCWVIN 40-201 'BTNMT o0t A

CoD mglL!)

300

NT diu vao NT sao efentom NT sau MBR
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—QCVN 40201 'BTNMT et A
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=

e
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Hinh 2. Nong d Glyphosate con lai trong mau
nwoc thdi sau cdc qud trinh xur Iy
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Hinh 3. Céc san pham khi oxy hod Glyphosate [12]
3.2. Ddnh gid khd ndng xir Iy cdc thong sé 6
nhiém khdc
Bén canh viéc danh gid kha nang xtr Iy hoa
chat BVTV Glyphosate, cac thong so khac
cua nudc thai nhu COD, BODs, amoni cling
dugc nghién ctru danh gia. Két qua duoc thé
hién trén cac dd thi hinh 4, 5, 6.

Hinh 4. Ham lwong COD ciia mau nuée thdi sau
cac qud trinh xu ly

317650
300 -
. = Him hegng BODS do dwoc
= —— OV 40201 VBTNMT ¢t B
= o OV 40:201 VBTNMT cit A
E 200
g
3]
]
100 -
i 10.80
0 l - ——

NT déu vao NT sau efenton NT sau MBR

Hinh 5. Ham lwong BODs ciia madu nude thai sau
cdc qua trinh xu Iy

Két qua thu duoc cho thdy COD cua nudc
thai duoc xur 1y 85,65% sau cong doan tién xtr
ly bang e-fenton va qua hé¢ MBR, 84,11%
COD da duogc xu 1y, tong cong 97,72% COD
da duoc xtir 1y qua hé thdng két hop e-fenton
va MBR (Hinh 4). Gia tri COD sau xir ly déu
dat QCVN 40:2011/BTNMT ca cot B va cot
A. Néu xét riéng qua trinh e-fenton, co thé
thdy rang hiéu suat xir Iy Glyphosate cao hon
hiéu suét xir Iy COD (91,5% so vdi 85,65%),
ching té qua trinh e-fenton khong phan huy
hoan toan 91,5% Glyphosate thanh cac san
phim cubi cing nhu CO,, H,0O va H;PO,
(khoang héa) ma van tao ra mot luong nho
san pham trung gian 1 cac chat hiru co mach
ngin hon (vi du Glycine, axit formic,... [12]).
Két qua nay ciing phu hop voi két qua nghién
ctru cua Lé Thanh Son va cong su [11].

Tuong tu v6i BODs, Hinh 5 cho thay sau qua
trinh e-fenton , 82,81% BODs da bi xu ly va
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sau khi qua h¢ MBR 82,22% BODs da bi xur
1y, tong ca hai qué trinh da xtr Iy dugc 96,6%.
Gia tri BODs cua mau nudc thai sau xu ly
(10,83 mg.L™) thap hon nhiéu so véi QCVN
40:2011/BTNMT cot A (30 mg.L™).

. |

16.30

Ham hrong amoni do diroc
NI 2Z0ITBTNMI cotB

s QCVN 40:201 'BTNMT cit A
= 10
g
< 5
0.76
EE

NT dduvao NT sau e-fenton NT sau MBR

Hinh 6. Ham lwong amoni ciia mdu nuwde thai sau
cac qua trinh xu ly
Vé6i amoni, két qua (Hinh 6) cho thiy nong do
amoni trong nudc thai ban dau vuot quy
chuan (cot B) 1,5 1an, sau qua trinh e-fenton ,
lwong amoni dd giam dang ké, 84,48%, ndng
d6 amoni chi con 2,53 mg.L™?, thip hon quy
chuin cot A 2 1an va sau MBR, amoni hau
nhu khéng con (0,76 mg.L™).
4. Két luan
Sy két hop mot qua trinh tién xtr 1y bang
phuong phap e-fenton ¢ didu kién: pH = 3;
[Fe®*] = 0,1 mM; [Na,SO,] = 0,05M; | =
2,5A, t; = 40 phdt va xir Iy thir cAp bang hé
MBR & diéu kién: : MLSS = 7.900 — 8.900
mg/L; ché d6 suc khi/ngung suc: 60/60 phit,
t, = 24h 6 thé xtr Iy hiéu qua mot sb thong sd
6 nhiém cua nuéc thai san xudt hoa chit
BVTV cia Cong ty TNHH Viét Thiang dat
QCVN 40:2011/BTNMT cot A. Cu thé la
néng do Glyphosate giam tir 29,5 mgL™
xudng con 0,3 mg.L™?, COD giam tir 1430
mg.L™ xubng con 32,6 mg.L*, BODs giam tir
317,6 mg.L™ xudng con 10,8 mg.L™ va amoni
giam tir 16,3 mg.L™" xudng con 0,76 mg.L™.
Hiéu suét xtr ly cac dédi tuong trén déu dat
trén 95%. Két qua nghién ctru nay da mo ra
mdt kha niang tmg dung két hop cong nghé e-
fenton va loc sinh hoc-mang dé xir 1y nudc 6
nhidm céc hoa chat BVTV trong thuc té.

L1 cam on

Cong trinh nay duoc ung ho boi dé tai thude 7
huéng vu tién cip Vién Han 1am Khoa hoc va
Cong ngh¢ Viét Nam ‘Nghién ctru xtr 1y nuéde
6 nhiém hoa chat bao vé thuc vt bang qua
trinh oxy hoa dién hoa két hop véi thiét bi
phan ung sinh hoc- mang MBR’ (VAST
07.03/15-16).
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