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Nghién ctru hiéu qua xi ly thuéc bao vé thuc vat trong nudc thai
bang mé hinh két hgp tién xt ly sinh hoc va quang xuc tac TiO,
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TOM TAT

Trong giai doan hién nay, cing véi su phat trién kinh t&, khoa hoc ky thuat, cudc séng clia con ngudi
cang dugc nang cao lén thi nhu cau st dung nudc cling ngay cang tang tuong tng. Do do, mét
trong nhtng méi quan tdm chinh la sy gia tang 6 nhiém nudc mat va nudc ngam. Dac biét 6 nhiém
ngudn nudc do cac thudc bao vé thuc vat (BVTV) la mét van dé nghiém trong. Trong nghién cliu
nay, mot hé théng két hop qua trinh sinh hoc hiéu khi — hé xtc tac quang TiO,/UV dugc st dung
dé danh gia hiéu qua xUr ly nudc thai tu tao chita 8 loai thudc BVTV ho chlor: Tetrachloro-m-xylene,
B-HCH, 6-HCH, Heptachlor — epoxide, 4,4'- DDE, B-Endosulfan, Endrin — aldehyde, Endosulfan —
sulfate va nudc thai tu tao chda 5 loai thudc BVTV ho phosphor: Diazinon, Malathion, Parathion,
Ethion, Trithion. K&t qua cho thay, hiéu suat xtr ly COD dat trén 89,09% déi véi toan hé thong khi
duy tn tai trong 0,78 kgCOD/m3 .ngay, thai gian luu téng cong la 16 h. Nudc thai chifa 5 loai hoa
chat BVTV ho phosphor dé phan hay sinh hoc dugc xtr ly triét dé sau khi qua hé théng. B8 véi nudc
thai chiia hda chat BVTV ho chlor, hiéu sudt xt ly qua qua trinh sinh hoc khéng cao, 6/8 loai chiém
khodng 5-27%. Tuy nhién qua qua trinh quang xutc tac TiO,/UV ham lugng hda chat BVTV ho chlor
dugc xtr ly 1én dén 67-100% cho ting loai hda chat. K&t qua cho théy viéc sir dung phucng phép
két hop sinh hoc va oxy héa nang cao cé hiéu qua déi véi nudce thai kho xt ly nhu thudc trir sau.
Tu khoa: thudc bao vé thuc vat, thuéc BVTV ho chlor, thuéc BVTV ho phosphor, cac qué trinh oxy
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GIGI THIEU

Viét Nam 13 m¢t nude san xudt nong nghiép, khi hiu
nhiét d6i néng va 4m thuan loi cho sy phat trién
cay trong nhung cing rat thuin lgi cho su phét sinh,
phat trién ctia siu bénh, co dai. Cho dén nay viéc
sti dung hoa chat BVTV d€ phong trii sau hai, dich
bénh bdo vé mua mang, giti viing an ninh luong thuc
qudc gia van la modt bién phép quan trong va ch yéu.
Tuy nhién, mét vdn dé dang quan tam khi st dung
héa chdt BVTV la do kha ning phat tén cao vao moi
trudng nudc, ai luc hdp phu vao dat thap, tinh doc,
st 6n dinh hoa hoc, su tich liy sinh hoc, kha néng
phéan hay sinh hoc thip, qua trinh thu gom va xu ly
nudc thai phiic tap da khién né trd thanh mot trong s6
cac nguon thai kho xt ly. Thanh phan nudc thai chita
héa chit BVTV bao gom cac hgp chit hitu co mach
vong khé phan hay sinh hoc ho Chlor (Organochlo-
rine Pesticides - OCPs), ho Phosphor (Organophos-
phorus Pesticides - OPPs), cung v6i d6 13 ham lugng
dodc t6 cao cua cac hgp chat gay nguy hai tdi sinh vat
va tac dong tiéu cyc t6i moi trudng xung quanh.

Dé xtt ly nude thai chda du lugng hoa chit BVTY,
c6 rat nhiéu nhém phuong phap khac nhau dugce st
dung nhu phuong phap nhiét (tro héa), phuong phap

héa hoc (keo tu - tao bong,..), phuong phap vét ly
(hép phu, cac phuong phép loc), phuong phap sinh
hoc (phan hity sinh hoc) !. Tuy nhién, nhiing phuong
phép nay chua giai quyét triét d€ cac chit 6 nhiém dai
ding ciing nhu tinh than thién v6i méi trudong khong
cao. Quad trinh oxy h6a nang cao (Advanced oxidation
processes - AOPs) la moét lua chon thich hgp délam
gidm doc tinh, phan hity cac chét hiiu co bén. Két hop
v6i qua trinh tién xt Iy sinh hoc xt Iy cac chat hitu co
don gian dé t6i uu lugng hoa chét can thiét st dung
da chting minh hiéu qua trong viéc loai bo COD hodc
TOC truéc khi xa vao nguén tiép nhan?.

Trong nghién ctu nay, qud trinh tién xu ly sinh hoc
dugc lua chon 13 st dung céc vi sinh vét dinh bam
trén gid thé xo dita trong diéu kién cung cdp khong
khilién tyc. Nhém vi sinh vét hiéu khi sé phan giai cac
hgp chét hitu o cho sy sinh trudng va phat trién cta
ching, do d6 lam giam dang ké lugng chit 6 nhiém
vé sau cho qua trinh AOPs, tiét kiém chi phi vé€ héa
chét va nang lugng cin st dung. Lugng chat 6 nhiém
con lai, cha yéu la du lugng héa chit BVTV sé dugc
tiép tuc xti Iy bang qud trinh quang xuc tdc ban dan, 1a
qua trinh oxy héa dya vao géc hydroxyl (*OH) dugc
sinh ra nh¢ chét xuc tac TiO,, chi hoat dong khi nhin
dugc céc blic xa UV 3.

Trich dan bai bdo nay: HaiHT N, Phd N L S, Hién T T. Nghién ciru hiéu qua xit Iy thuéc bao vé thuc vat
trong nudc thai bang mé hinh két hgp tién xi ly sinh hoc va quang xtic tac TiO, Sci. Tech. Dev. J. -

Nat. Sci.; 4(4):728-736.
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VAT LIEU VA PHUONG PHAP

Nudc thai

Nudc thai téng hgp (Bang 1) mé phong nudce thai
chtta hoéa chat BVTV dugc dung trong nghién ctiu
v6i ndéng d6 COD dugc tinh toan phtt hgp véi tiing
thi nghiém, ty 16 COD:N:P = 100:5:1. Nong d¢ 5 chit
BVTV trong nhém OPPs 14 0,1 ppm mdi chét va nong
d¢ 8 chit trong nhém OCPs1a 0,01 ppm mbi hgp chit
dugc thém vao nudc thai téng hgp, ching chiém tilé
14 - 18% téng COD. pH dugc chinh vé khoang trung
tinh tit 7-8 bing NaHCOs3.

Thiét 1ap quy trinh

Hinh 1 mo ta hé thong két hgp qua trinh tién xi ly st
dung béloc sinh hoc hiéu khi vat liéu dém xo dua véi
thé tich hiéu dung 38 L (dai x rdng x cao = 36 x 24 x 44
cm?) va hé quang xuc tac TiO la m¢t khoi hop hinh
chit nhat dan kin bang gidy bac gém 2 buéng: budng
phan ting ¢6 motor canh khudy t6c d6 250 vong/phut
véi thétich hiéu dung 10L (20x20x 30 cm?) va budng
chtia dén UVA @€ tao budc song 385 nm cho phan ting
xdy ra. Gitia 2 budng dugc ngin cach bdi tdm kinh
trong sust véi do day 4 mm.

Nudc thai duge dit trong bé chida (1) co thé tich 50
L, tit ddy nudc dugc dua vao hé thong nhd bom (6)
véi cong sudt 4,7 L/h. Nudc thai di tit dudi lén vao bé
loc sinh hoc (2), tiép xdc v6i mang vi sinh vat dinh
bam trén gia thé xo diia (8) dé xtt ly. Hé suc khi (7)
nhdm dam béo oxy hoa tan (DO) & bé ludn duge gii
6n dinh ¢ mtic 0,5-2 mg/L va xdo tron d€ tang kha
néng tiép xuc vdi vi sinh vat. Nudc thai sau khi qua
béloc sinh hoc sé chdy xudng bé chia trung gian (3),
tai day pH nudc thai dugc diéu chinh bang cich thém
NaOH hodc HCl. Oxy dugc tao ra thong qua bom
suc khi (9) nham ting kha néng tiép xdc v6i bé mit
chét xuac tac TiO; xay ra cdc phan ting khi tao goc
ion superoxide *O, ~. Nudc thai dugc bom (10) vao
budng phan ting (4), TiO, dang bt dugc thém vao & ti
16 0,5 g cho 250 mL nudc thai cho mbi mé thi nghiém,
bat dén UVA (11), bat motor khudy (12) dé€ phan ting
xdy ra. Nudc thai sau xt ly dugc thu vao bé chia nude
sau xt ly (5), chinh pH ctia nudc thai d4u ra tai pH 7
va két thic qua trinh xt ly. Céc thi nghiém dugc ldp
lai 2 Ian va két qua trung binh dugc bao céo.

Qua trinh nuo6i thich nghi bun

Bun dugc 14y tryc tiép tai bé Aerotank ctia hé théng
xu ly nudc thai, nha mdy xu ly nudc thai Binh Hung
Hoa (Binh Hung Hoa A, Binh Tan, H6 Chi Minh).
Sau khi ldy vé, bun dugc dua vao bé hiéu khi véi gia
thé xo dita c6 sdn d€ tién hanh nuoi thich nghi. BS

sung ndng do thic dn (nudc thai tdng hgp) ting din
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cho dén khi vi sinh vét thich nghi néng d¢ ctia nuéc
thai c6 gia tri COD vao khoang 800 mg/L. Duy tri pH
trung tinh trong bé hiéu khi tu 6,5 - 8; DO tit 0,5-2
mg/L d€ dam bao diéu kién sinh trudng va phat trién
cta vi sinh vat. Sau 14 ngay thich nghi, ham lugng
MLSS trong bé dat 2200-2450 mg/L. Quad trinh nudi
thich nghi dugc thuc hién & diéu kién nhiét do phong.

Phuong phap phan tich

Xéc dinh pH, DO, COD duya theo phuong phép chudn
cho phan tich nuéc va nudc thai*. Phan tich ham
lugng hoéa chit BVTV c¢é trong mau nude dugce thuc
hién béng phuong phép sic ky khi ddu do bat dién ta
GC-ECD.

Xt 1y s6 liéu

Hiéu qua xu ly (H%) dugc tinh dya theo cong thiic
sau:

Cy—C
H="0"—
Co
Trong do: C, 12 néng d¢ ban d4u chat 6 nhiém (mg/L)

Cla néng d6 chat 6 nhiém sau xti Iy (mg/L)
KET QUA VA THAO LUAN

Anh huéng ctia pH Ién hiéu qua xir ly COD
cutia hé xuc tac quang TiO;

Ban chét ctia qué trinh xt ly nudc thai bing phuong
phép TiO,/UVA la tao ra géc hydroxyl (*OH) dé xu
1y chét 6 nhiém. G6c *OH nay sinh ra nhiéu hay it
phu thudc vao nhiéu yéu t6: pH, cudng do chiéu sang,
dang thu hinh ctia TiO,... trong d6 pH doéng vai tro
quan trong nhat vi n6é anh hudng chi phdi dén toan bo
cac phan ting quang xuc tac. Tinh trang bé mat ctia
chét bdn din cang nhu sy phd hay chét hiu co déu
phu thudc vao pH>.

Két qua cho thdy sau 60 phut xt ly, hiéu qua loai bod
COD tuong ddi trong khoang pH 6 - 8, cao nhit la
64,86% tai pH 6 (Hinh 2). Két qua con cho thdy tai tat
ca cac gia tri pH hiéu qua xt ly tang tuyén tinh theo
thoi gian. Su bién dong vé€ pH clia mdi trudng phan
tng lam gidm sy phan hty chit 6 nhiém. Diéu nay
la do trang thai ion h6a bé mit ctia TiO,, su bién d6i
gid tri pH anh hudng dén kha ning tuong tac hit bam
ctia cic cdc phén tt vao bé mat TiO,, day la qua trinh
quan trong trong quang oxy héa xtc téc. Cac16 tréng
quang sinh déng vai tro 1a vi tri oxy hoa tai pH thip
(pH < 7) trong khi cac gdc hydroxyl hinh thanh trén
bé mit chét xuc tac TiOp chiém uu thé & pH trung
tinh va pH cao (pH >7) clia méi trudng®.

hp+H,0 — *OH-+H'
hjp+OH™ — *OH
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Bang 1: Thanh phan nuédc thai tdng hop (néng dé COD 500 mg/L)

Hoa chat Nong d6 (mg/L) Hoa chit
Postasium hydrogen ph- 425 CaCl,

thalate (KHP)

NH4Cl 95,53 MgS04.7H20
KH,PO4 21,77 FeCl3

No6ng
(mg/L)

10

10

3

do

Hoa chit Noéng
(mg/L)

MnCl,.4H20 2

OCPs 0,01

OPPs 0,1

do

H 2

1L.BE chira mede thii ddu vio
2.B¢ loe sink hoc

3.B8 chira trung gian
4.Budng phdn vmg TiOwTVA
5.8 chira mucrc sau xie 1y

gl : i 8 6, 10. Bom nude thdi
" ,O\i !| 10 7.9 Bom suc bhi
? 858 vat lidu dém sor dit
; 3 11.Ben UVA
12 Motor khudy
Hinh 1: So dd mé hinh nghién citu
500 70
e
ey e,
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) 400 ' 55 s
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T
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7
200 L, 25
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pH
CODdv vvssszz CODdr ---@---H (%)

Hinh 2: Hiéu qua xi ly COD cuia qua trinh TiO,/UVA tai cac gia tri pH khac nhau. Diéu kién chay thi nghiém:
COD trong nudc thai dau vao (CODg,) c6 dinh 400 mg/L, thdi gian luu tai bé quang xuc tac 1 gid. Ky hiéu: COD

trong nudc thai sau xtr Iy (CODg,). Hiéu sudt xt ly H(%).
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Trong moi truong kiém, géc hydroxyl dé dang dugc
tao ra gdn bé mit TiO», do d6 ton tai luc ddy Coulomb
gitia bé mit tich dién duong cua 16 tréng quang sinh
va anion hydroxyl. Két qua la gidm sy hinh thanh géc
ty do hydroxyl dan dén hiéu qua xt ly gidm déan khi
tang pH ctia nudc.

Anh huéng ciia tai trong t6i kha nang xi ly
COD ciiabéloc sinh hoc vat liéu dém xo dira,
hé xuc tac quang TiO»

Tai trong chét 6 nhiém la lugng chit hitu co dugc phan
huy tinh trén mét don vi thé tich bé. Két qua cho thdy
ring tai ti trong ban ddu 0,51 kgCOD/m3.ngay, hiéu
sudt chi dat 63,46% (Hinh 3 a). Khi tiép tuc ting tai
trong 1én, hiéu sudt xt ly ting d4n va cao nhét tai tai
trong 0,78 kgCOD/m? ngay. Véi trudng hop tai lugng
dau vao nho, khong du cho vi sinh vét sinh trudng va
phét trién thi qua trinh canh tranh dinh dudng va ho
hép noi bao sé xay ra, 1am tdi 6 nhiém va hiéu qua xu
ly thdp. Tuy nhién, khi ti€p tuc ting tai trong lén trén
0,87 kgCOD/m?.ngay thi hiéu qué xi ly bat ddu giam
dan. Piéu nay la do khi tai lugng dau vao cao, vi sinh
vat khong kip chuyén hoa cac chét 6 nhiém, dan dén
hiéu suét xt ly giam.

Quad trinh oxy héa cdc chit hitu co ¢6 thé xay ra do
su phan tng véi goc hydroxyl *OH dugc tao ra ti
qud trinh chiéu bic xa UVA 1én bé mit chat xdc tac
quang TiO, . O tai trong 1,87-3,32 kgCOD/m?>.ngay
(Hinh 3 b), hiéu sudt xu ly thay d6i khong déng ké,
duy tri trong khoang 54-57% va cao nhét tai tai trong
3,32 kgCOD/m?> .ngay. Tuy nhién khi tiép tuc ting tii
trong thi hiéu sudt xt Iy gidm, diéu nay c6 thé cho
théy géc *OH sinh ra khong du dé c6 thé xu Iy hoan
toan COD, hiéu sudt xt Iy khong cao do thdi gian luu
nudc ngin dan téi goc tu do *OH khong tiép xuc du
v6i chit 6 nhiém hiu co.

Anh huéng cta thai gian luu t6i kha nang xi
ly COD ctia bé loc sinh hoc, hé xtic tac quang
TiO,/UVA

Thoi gian luu la thong s6 quan trong trong danh gid
hiéu qua xt ly ctia mo6 hinh, anh hudng téi tai trong
va hiéu qud kinh t& khi xt ly chit 6 nhiém. Trong
viéc ting dung qua trinh vao thuc tién néu khong chu
trong dén thoi gian luu thich hop thi sé khong thu
dugc két qua tdt. Két qua chi ra rang khi thai gian luu
quéd ngan va qua dai déu dan dén hiéu suit xi ly giam
(Hinh 4 a). biéu nay dugc giai thich dua vao tai trong
dau vao; khi tai trong ddu vao qua cao thi vi sinh vt
khong kip chuyén héa co chat, dong thoi véi lugng vi
sinh vat 6n dinh ctia m6 hinh sé khong du dé phan giai
chét 6 nhiém triét d&. Khi d6 chit lugng nude dau ra

731

sé khong dam bao. Mit khac khi thai gian luu nude
lau, hiéu sudt lai gidm di ma khong ting theo dung
quy ludt. Ly do 13 vé6i thai gian luu nude lau, tai trong
cho vi sinh v4t khong du, vi sinh sé canh tranh dinh
dudng véi nhau, luc nay néng do sé giam dang ké; tuy
nhién, qud trinh h6 hdp phan hiy ndi bao xay ra, cong
thém mot s6 vi sinh vét yéu thé sé chét, lam cho nude
bi tdi 6 nhiém béi chinh céc vi sinh vat nay. Do do,
du thei gian luu nudc lau hon nhung hiéu sudt vin
khong tang lén ma lai giam di. Tu nhiing ly do trén,
chon thdi gian luu cho qua trinh loc sinh hoc hiéu khi
1a 12 gio.

Két qua khao sat thoi gian luu cho hé xic tic quang
TiO; dugc mo ta 6 Hinh 4 b. V6i thoi gian luu nuée
tang dan hiéu qua xt ly COD tang tuyén tinh theo thoi
gian. Nguyén nhan la do cac géc hydroxyl dugc sinh
ra va tiép xuc nhiéu hon véi lugng nudc thai trong bé
dan téi xu ly triét d€ chat 6 nhiém. Hiéu qua xt Iy cao
nhét: 64,43% ting véi thoi gian luu nude 4 gis. Hiéu
qua xti ly thap nhdt 50,53% ting véi thoi gian luu nude
1 gid.

Hiéu qua xu ly ham lugng 8 loai héa chat
BVTV ho chlor hitu co

3 diéu kién t6i vu vé tai trong cho bé sinh hoc la 0,78
kgCOD/m?> .ngay, thoi gian luu tai bé sinh hoc 1a 12
gio, thoi gian Iuu tai bé quang xuc tac la 4 gio, pH
cho qué trinh TiO2/UVA 13 6, hiéu qua xti Iy COD dat
73,16% sau bé sinh hoc, dat 64,86% sau bé quang xuc
tac. D6i véi toan hé thong 89,09% COD ban diu dugc
loai bo hoan toan trude khi dugc thai ra méi truong.
So sanh két qua cua nghién ctiu nay véi nghién ctiu
dugc thyc hién bi Moirera va cong su’, nudc thai
v6i COD dau vao 1662-1960 mgO,/L, BODs dau vao
1350 - 1600 mgO,/L c6 chida 19 loai thudc trit sdu
noéng do trong khoang 0,02-45 mg/L. Sau qua trinh
sinh hoc, hiéu qua xti ly COD dat 46-54%, xti ly BOD5
dat 88-90%. Qua trinh oxy hda nang cao TiO,/UV
da khoang hoa cham 19 loai thudc trit sdu vé giéi han
dinh lugng tuong ting. Diéu nay cho thdy su phtt hgp
vé co ché ctia hai nghién ctiu, su két hgp gitia qua trinh
tién x1 ly sinh hoc va oxy héa nang cao dem lai hiéu
qua déng k& cho xu ly nudc thai chiia du lugng héa
chiat BVTV.

Hinh 5 a mo ta sy suy giam ndng do 8 loai OCPs béi
qua trinh xt Iy sinh hoc hiéu khi. Cé thé thdy ring,
hiéu qua xu ly 6/8 hgp chat OCPs (trti -Endosulfan
53,95%, Endosulfan sulfate 75,74%) ctia mo hinh sinh
hoc hiéu khi xo duia la khong cao, dao dong trong
khoang 5 - 27% tuy tling loai OCPs. Piéu nay cho
thdy ring qua trinh sinh hoc hiéu khi tuy c6 thé xt
ly COD kha hiéu qua (loai bo 74,12% COD déu vao)
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Hinh 3: Hiéu qua xtt ly COD sau bé sinh hoc (a), sau bé quang xuc tac TiO, (b) véi cac tai trong khac nhau.
Piéu kién chay thi nghiém: thdi gian luu bé sinh hoc 1a 10 gid, thdi gian luu bé quang xuc tac la 1 gid, pH t6i uu
cho qué trinh TiO,/UVA tai 6. Ky hiéu: COD ban dau (CODg,;); COD trong nuéc thai sau bé sinh hoc (CODg,); COD
dau vao bé quang xuc tac (CODg,»); COD trong nudc thai sau bé quang xuc tac (CODg,,); Hiéu suat xir ly sau bé
sinh hoc H{ (%); Hiéu suat x{ ly sau bé quang xuc tac Ho (%)
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Hinh 4: Hiéu qua x{ ly COD sau bé loc sinh hoc (a), sau hé quang xic tac TiO, (b)véi cac thai gian luu khac
nhau. Diéu kién thi nghiém: néng d6 COD dau vao (CODdv = 300 mg/L) tuong udng vdi tai trong t6i uu cda hé
théng sinh hoc la 0,78 kgCOD/m?.ngay, pH t3i uwu cho qua trinh TiO,/UVA tai 6. Ki hiéu: COD trong nudc thai sau bé
sinh hoc (CODg,); COD dau vao bé quang xuc tac (CODg,,); COD trong nudc thai sau bé quang xuc tac (CODg;,-);
Hiéu suat xt ly sau bé sinh hoc H; (%); Hiéu suat x ly sau bé quang xuc tac H(%)

nhung chi c6 thé loai bd mot phin nho ham lugng
OCPs c6 trong nudc thai ma khong xt ly dugc triét
dé. Céc hgp chit OCPs thuong 1a nhiing hgp chit
bén, kho phan huay, chinh vi vdy qua trinh sinh hoc
khong thé xii Iy t6t cac loai hop chat nay”. Hiéu sut
loai bé -Endosulfan va Endosulfan sulfate trong nuéc
thai dat & muic cao, diéu nay dugc gidi thich la do hé
vi sinh vét trong bé loc sinh hoc thich nghi cao véi
endosulfan sulfate va vi sinh vat st dung hiéu qua dé
lam ngudn dinh duéng.

Qua trinh quang xuc tac TiO; cho hiéu qua xt ly cac
OCPs kha cao ti 66,93%-100% (Hinh 5 b). Cac hgp
chit OCPs c¢6 cu truc bén viing, sy hién dién cla
nudéc hodc cidc nhom hydroxyl la rdt cin thiét cho su
oxy hoa hoan toan pha huy cac chit hitu co. Céac phan

tng dugc dién ra theo mot trong nhiing phuong trinh

sau:
Ti'V [*OH] + Ry 445 — Ti'" + Ry a5 1)
*OH + R 4d5 — R ads )
TilV [*OH] +R; — Ti'V + R, (3)
*OH+R; = R, (4)

Céc chét hitu co OCPs dugc hdp phu 1én bé mit chat
ban dan, tai day dudi tic dung cta tia UV thich hgp
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Hinh 5: Hiéu qua xt Iy 8 OCPs sau bé sinh hoc (a), sau bé quang xtic tac TiO, (b). Ky hiéu: Néng d6 chat BVTV
ban dau (Cg,1); Nong d6 chat BVTV sau bé sinh hoc (Cg,1); NOng d6 chat BVTV sau bé quang xuc tac (Cg,o); Hiéu
suat xr ly sau bé sinh hoc H (%); Hiéu suat x{ ly sau bé quang xuc tac Hy(%)

ma cu thé1a & bude séng 387,5 nm, cic cip electron —
16 tréng dugc hinh thanh trong cic chit ban dan, hai
loai nay c6 thé téi hop trong mang TiO; vdi s6 lugng
16n hodc chuyén sang bé mit ndi ching c6 thé phan
tng v6i chat bi hap phu. OH™ va H,O la chat bi hdp
phu phong pht hon ca, phan ting véi cac 16 tréng dé
hinh thanh hai nhém g6c *OH chinh la tac nhan oxy
héa chua yéu d€ cit duit hoan toan céc lién két trong
cdu truc chét 6 nhiém. Boehm da udc tinh rang, do
che pht bé mit Iy thuyét t6i da la ti 5 - 15 *OH/nm?,
tiy thugc vao mit phing tinh thé dang dugc xem xét®.
Dong thoi hiéu sudt tao gdc *OH doi véi hé TiO,/UV
la 2,00 géc *OH/photon nén hiéu qua xt ly cao.

Déi v6i toan hé thong (Hinh 6), hiéu suit xtt ly voi 8
loai OCPs kha cao, dat tit 69,41 - 100%.

Hiéu qua xi& ly ham lugng 5 héa chat BVTV
ho phosphor hitu co

Tuong tu OCPs, xem xét su suy gidm ham lugng 5 loai
OPPs gobm: Malathion, Parathion, Ethion, Trithion va
Diazinon d€ dénh gia hiéu qua xu ly v6i ma tran phic
tap cac loai hda chdt BVTV.

Két qua cho thdy qua trinh loc sinh hoc hiéu khi vat
liéu dém xo dtia thich hgp cho xt ly nudc thai chia
héa chdt BVTV ho phosphor hiiu co, hiéu qua xt ly
dat 64,84 - 77,03%. Diéu nay chiing té6 hé vi sinh
vat dinh bam thich nghi t6t, chiu dugc doc tinh va
c6 kha nang xi ly cac hda chit OPPs, bién ching ti
nhiing hgp chit hiiu co phiic tap thanh nhiing hgp
chét don gidn hon. Sau giai doan xt ly sinh hoc, nuéc
thai dugc dua qua b€ quang xuc tac TiOp/UV, tai day
lugng hoéa chit BVTV con lai dugc phan hiy hoan
toan, dudi gisi han phat hién. Két qua dugc thé hién
trong Hinh 7 b. So v6i OCPs, OPPs 1a nhiing dan xuit
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€6 cu truc don gidn va dé phan hay hon, st dung cac
phuong phép sinh hoc d€ xti Iy OPPs sé 1a mot phuong
phép dé ting dung, than thién va c6 hiéu qua dang ké
trong viéc loai bo chiing ra khoi méi trudng nuéc.

KET LUAN

Nghién ctiu da ap dung két hgp qué trinh xu 1y loc
sinh hoc hiéu khi bing vit liéu dém xo dita va hé
quang xuc tac TiO2/UVA d€loai bo COD va du lugng
hoéa chit bao vé thuc vat trong nudc thai ty tao. Diéu
kién t8i uu cho tling qué trinh va toan hé thong dé xu
1y nuégc thai 1an lugt nhu sau: (i) Qua trinh loc sinh
hoc hiéu khi bing vét liéu dém xo dita: thoi gian luu
nuéc 1a 12h, tai trong t6i uu 0,78 kgCOD/m?>.ngay;
hiéu qua loai bdo COD 14 73,16%, hiéu qua loai bo d6i
véi héa chat BVTV 1a 5 — 75% cho 8 loai OCPs va
trén 64,84% cho 5 loai OPPs trong nghién ctu; (ii)
Hé quang xuc tac TiO;: budc séng UVA 387,5 nm,
thoi gian phan tng 4 gio, pH tdi uu 6; hiéu qua loai
bd COD 64,86%; hiéu qua loai bo trén 66% cho 8 loai
OCPs va loai bo hoan toan d6i véi 5 loai OPPs; (iii)
Dai véi toan hé thong: hiéu qua loai bo COD dat cao
nhét 89,09%, hiéu qua xt Iy d6i v6i hoa chit BVTV
trén 69,41% cho 8loai OCPs va c6 kha nang xti ly hoan
toan d6i véi 5 hgp chit OPPs.

Két qué nghién ctu xu Iy nudc thai chda hoéa chit
BVTV bang mo6 hinh két hgp qud trinh loc sinh hoc
hiéu khivétliéu dém xo dita - quang xuc tac TiIO2/UV
cho théy hiéu suét xt ly dat muc cao, tuy nhién van
can phai c¢6 nhiing nghién ctiu & mo hinh 16n véi
nhting ndng d6 cao hon d€ c6 thé 4p dung vao thuc t&
v6i muc dich xt ly nudce thai trong cac nha may héa
chét san xuét hoa chdt BVTV.
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Hinh 7: Hiéu qua xit Iy 5 OPPs sau bé loc sinh hoc (a), sau hé quang xtic tac TiO, (b). Ky hiéu: Néng @6 chat
BVTV ban dau (Cg,); Nong dd chat BVTV sau bé sinh hoc (Cg,1); Néng do chat BVTV sau bé quang xuc tac (Cgo);
Hiéu suat xt ly sau bé sinh hoc H(%); Hiéu suat x{ ly sau bé quang xuc tac Ha (%)

DANH MUC CAC TU VIET TAT

AOPs: Cac quad trinh oxy héa nang cao
BVTYV: Bdo vé thuc vat

OCPs: Héba chit béo vé thuc vat ho Chlor
OPPs: Hoa chit bao vé thuc vat ho Phosphor

XUNG POT LO1 iCH

Céc tdc gia cam két khong c6 su canh tranh, xung dot
trong nghién ctu.

PONG GOP CUA CAC TACGIA

Tac gid H6 Truong Nam Hai da lam thi nghiém va viét
ban thao so bo. Tac gia Nguyén Ly Si Pha gop y thao
luan vé cac két qua thu dugc. Tac gia To6 Thi Hién gop

y va hoan thién néi dung cho ban thao cuéi cung. Tét
ca cdc tac gia da dong thuan ban thao cudi cling.
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Study on treatment of pesticides-containing wastewater by model
combining of the pre-biotreatment and photocatalytic TiO;

Ho Truong Nam Hai", Nguyen Ly Sy Phu, To Thi Hien

ERE

& ABSTRACT
] In the current period, with the development of economy, science, and technology, people's lives
(=7 have been improved, leading to increasing demand for water use. Thus, one of the main current
Use your smartphone to scan this concerns is the increased pollution of surface water and groundwater. Especially water pollution by
QR code and download this article pesticides is a serious problem. In this study, the wastewater treated system, which is including the

aerobic biological process and photocatalytic TiO,, used to evaluate the effective treatment of pes-
ticides. Self-generated wastewater was added by a group mixed 8 types of Organochlorine pesti-
cides (OCPs): Tetrachloro-m-xylene, B-HCH, 6- HCH, Heptachlor — epoxide, 4,4'- DDE, B-Endosulfan,
Endrin — aldehyde, Endosulfan - sulfate and 5 types of Organophosphate pesticides (OPPs): Diazi-
non, Malathion, Parathion, Ethion, Trithion. The results showed that the COD removal efficiency
was over 89,09% for the whole system when maintaining the load of 0,78 kgCOD/m3. day, total
retention time was 16 hours. Five types of OPPs was thoroughly treated after going through the
system based on its easily biodegradable. For OCPs, the treatment efficiency through the biological
process is not high, 6/8 types about 5 - 27% but through photocatalytic TiO,/UV, the treatment effi-
ciency increased 67 - 100% for each type. The results obtained in the study show that the use of the
method of combining biology and AOPs is effective for wastewater difficult to treat as pesticides.
Key words: pesticides, organochlorine pesticides (ocps), organophosphate pesticides (OPPs), the
advanced oxidation process, TiO2 — UV
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	Hiệu quả xử lý hàm lượng 8 loại hóa chất BVTV họ chlor hữu cơ  
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