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TOM TAT

Lan dau tién mét phuong phép ldy méu
thu déng trong nuéc ép dung cho céc chét
bao vé thuwc vat (BVTV) phan cwc da duwoc
phét trién tai Viét Nam. Nhitng khdo sat ban
ddu cho 7 hop chat BVTV phan cuc
simazine,thiodicarb, carbofuran, chlortoluron,
atrazine, isoproturon, diuron véi phwrong phap
l&y mau thu déng POCIS da duoc thuc hién.
Chuing téi da xac dinh duoc téc dé Idy mau Rs
cho céc chét nay la ter 0,369 — 0,962

Ttr khéa: L4y mau thu déng, POCIS,

MG PAU

L4y mau thu dong (passive sampling) trong
nudc la phuong phap trung gian gilta phuong phap
ldy mau chu dong (active/grap sampling) va
phuong phap ldy miu ty dong (automatical
sampling). Phuong phap 1y mau thu dong gidp
khic phuc han ché cua 2 phwong phép trén, cho
phép phan &nh nong do cac hop chét bao vé thuc
vat (BVTV) gan dung trong méi trudng, biéu dién
bang nong d6 trung binh cac hop chat trén don vi
thoi gian (TWA) vi cac hop chét duoc tich hop
trong thoi gian dai [1]. C6 nhiéu loai thiét bi lay
mau thu dong duoc phat trién tiy thudc vao gié tri
logKow cta tirng chat. Do tinh chat cua cac hop
chat BVTV ma chlng t6i nghién ctu (simazine,
thiodicarb, carbofuran, chlortoluron, atrazine,

L ngayL.Ttr nhitng di liéu Rs va ky thu dwoc
cho thay sw dnh huéng quan trong cta nhing
yéu t6 méi trrong nhu téc d6 dong chay /én
kha nédng tich hop cida cac chat BVTV phén
cure trong qua trinh 1&y méu thu déng. Phuong
phap nay co6 thé ép dung dé xac dinh 7 hop
chét BVTV phéan cuc trong nwéc bé mét tai
néng dé vét, dép trng duoc tiéu chudn Chau
Au vé néng dé dw luong céc chat BVTV trong
nwée (< 0,1ug LY).

hop chét bdo vé thuc vat.

isoproturon, diuron) c6 tinh phan cuc tuong ddi
I6n (Bang 1) nén bo 1ay mau thu dong tich hop cac
hop cht hitu co phan cuc — POCIS (polar organic
chemical integrative sampler) dugc nghién ciru va
xéc dinh kha nang cua thiét bi trong diéu kién thuc
té séng ngoi & nudc ta. Pay 13 mot nghién ctu mo
dau cho linh vuc ldy miu thy dong tai Viét Nam
vi hién nay & Viét Nam chua c6 mot loai thiét bi
ldy mau thy dong nao dé ldy mau cho cac chét hitu
co 0 nhiém trong mdi trudng nudc.Cac POCIS
duogc sir dung dé gidm sat cac chit 6 nhiém ua
nuéc nhu cac chit BVTV, dugc pham, steroid,
hormon, khéang sinh va cac san pham cham soc ca
nhan.
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POCIS cho phép xac dinh nong do TWA
trong nuéc trong thoi gian dai (vai tuan). Céc
POCIS bao gdm mét pha nhan 1am bang vt liéu
ran (hap thu) kep giira hai mang khuéch tan
polyethersulfone. Céc loai hop chat hap thu su
dung c6 thé thay ddi tiy theo cht phan tich. Hai

cau hinh thuong duoc sir dung 1a pharm-POCIS
(chtra hop chat hip thu Oasis HLB) va pest-
POCIS (chira mot hdn hop cua ba hop chat hip thu
ran gom lsolute ENV, polystyrene divinylbenzene
va Ambersorb 1500 carbon phan tan trén S-X3
Biobeads) [1].

Bang 1. Tinh chit caa cac chdt BVTV khio sét

. B CTPT, KLPT LogKow
Tén chat Ho (g mol) (25 °C)
Simazine Triazine C7H12CINs, M = 201,69 2,1
Atrazine CsH14CINs, M = 215,68 2,7

Thiodicarb Ci10H18N404S3, M = 354,5 1,62
Carbofuran Carbamate | —= 1 NOs, M =221,25 2,32
Chlorotoluron Ci10H13CINO, M = 212,68 2,50
Isoproturon Phenyl urea Ci12H1sN20, M = 206,32 2,50 (20°C)
Diuron C9H10C|2Nzo, M =233,1 2,85

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Héa chit va dung cu

Cac dung méi nhu sau acetonitril (ACN)
(Merck), methanol (MeOH), ethyl acetate (EA),
va acetone (A) (Labscan), acid formic loai tinh
khiét (Merck), nudc cat hai 1an. Céc chat chuan
simazine (99,5 %), thiodicarb (99,8 %),
carbofuran (99,9 %), chlortoluron (99,6 %),
atrazine (100 %), isoproturon (99,6 %) va diuron
(100 %) dugc mua tir TechLab (Phap). Céac dung
dich chuan dugc pha riéng & ndng d¢ 1000 mg L-
! va 100 mg L trong methanol (HPLC grade >
99,9 %).

Hé HPLC-UV cua hdng SHIMADZU dugc
trang bi v6i bom LC-20AD, dau do SPD-20A
(Shimadzu), cot sic ky Kromasil 100-3,5, C18
(150 mm x 4,6 mm, 5 pm).

Vong POCIS lam bang thép khong gi duoc
ché tao tai truong Pai hoc Limoges (Phép). Hat
pha tinh Oasis HLB 60 um dugc mua tir héng
Waters (M¥). Mang polyethylenesulfone (PES) c6
kich ¢& 156 0,1 um duoc mua tir hang Pall (M5).

Phwong phap nghién cau

POCIS duoc sap xép theo cAu triic mot chiéc
banh sandwich (Hinh 1) gdm mang PES — hop
chat hap thu (Oasis HLB) — mang PES. POCIS
dugc chuan bi theo nhimg budc nhu sau [2]:

(i) Mang PES dau tién duogc dat trén vong
thép dau tién vong thép dugc lam bang thép khéng
gi, co duong kinh trong 5,1 cm va duong kinh
ngoai 8,9 cm.

(ii) Chat hip thu duoc dat vao trung tim cua
mang PES.

(i) Pat mang PES tht hai trén chat hap thy
va nén lai bang vong thép thir 2. Tong dién tich bé
mat caa mang PES chtra hop chét hap thy khoang
41 cm? va ty s6 gitra dién tich bé mat mang trén
khéi luong chat hap thu khoang 200 cm?g™.

(iv) Van chit bang 3 éc vit dé giir va ngin
chan sy mat chat hap thu.
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Hinh dzng 1 POCIS

ﬂ

@ Vongthép khdng ¢f bho vé phiatrén

 —— Mang PES phiatrén
- Lép hap thy
= Mang PES phia dudi

@ Vongthép khing gl bio v8 phia dud

Hinh 1. C4u tao va hinh dang bo Iy mau tich hop chét hiru co phén cuc trong nudc

Sy tich hop cua cac hop chat 6 nhidm phan
cuc vao POCIS la két qua cua cac qua trinh lién
tiép xay ra trén bé mat cia mang va bén trong
POCIS [3]. Pau tién, hop chét phan tich tan trong
nudc s€ di qua 16p bién gidgi nuéc — mang (WBL)
bang su khuéch tan. Tiép theo 1a van chuyén hop
chét phan tich qua mang PES thong qua céc 16 xp
day nuéc cua nd. Cubi cung, cac hop chat di
chuyén tir mang PES dén vat liéu hap thu - Oasis
HLB. Su hap thu cua cac hop chat phan tich phu
thuoc vao nhiéu yéu té: (i) tinh chat caa hop chat
hap thu va mang; (i) tinh chét héa ly cua cac hop
chat phan tich; (iii) diéu kién méi truong (nhiét do,
anh sang, pH, d6 man, luu lugng dong nudc,
biofouling...[1], [4].

Sy hép thu chat phén tich 1én bé mat mang
PES cua bo lay miu POCIS tuan theo dinh luat
Langmuir [5] va hé s6 nong d6 Cf dwoc biéu dién
theo cong thuc:

_ Cpocis _ ku —Kke Xt
Ch=——==—x%x(1—e"%e a
f Cwater ke ( ) ( )

Trong do:

ke: 1a hé sé tich Iy ciia hop chat phan tich
tir moéi truong vao POCIS, Lgtd™?

ke: 1ahé sé giai hdp cua hop chit phan tich
tir POCIS ra ngoai méi truong, d?

t:  lathoi gian phoi nhiém (ngay)

Crocis: 12 ndng do hop chat 6 nhiém trong
POCIS sau thoi gian phoi nhiém, pg g™

Cuater: 1a ndng do trung binh ciia hop chat 6
nhiém trong thoi gian 1ay mau, pg L

Cr. laty s6 nong do cua hop chat phan tich
6 trong POCIS va trong moéi trudng nude

Su tich hop cac hop chét hitu co phan cuc vao
POCIS dién ra qua 3 giai doan (Hinh 2).

Giai doan 1: trang thai déng hoc: la thoi gian
ma cac hop chét tich hop mét cach tuyén tinh, lic
nay hé s6 nong do Cr s& phu thugc tuyén tinh theo
thoi gian tich hop.

Cf — Crocis _ ku x t (b)

Cwater
Trong khoang thoi gian tich liy tuyén tinh, s&
tinh dwoc toc do lay mau (RS) dic trung cho ting
hop chét phan tich theo cong thic:

C M
Rs: pocis*Mpocis (C)

Cwater*t

Giai doan 2: su tich liy 1a duong cong do
xuit hién hién tuong giai hap (ke) hop chét phan
tich ra khoi POCIS.
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Giai doan 3: trang thai can bang, toc do hop
chat hap thu vao POCIS bang téc do giai hap cua
céc hop chat nay tir POCIS ra méi truong nudc.

Thoi gian cua mdi giai doan tly thudc vao
hop chét phan tich va diéu kién méi trudng noi lay
mau. Dé danh gia nong do trung binh theo thoi
gian cua chat 6 nhidm, cac POCIS s& dugc phoi
nhiém trong giai doan tich liy tuyén tinh (giai
doan 1), ndng do trung binh theo thoi gian (time
weighted average — TWA) dugc tinh nhu sau:

Cpocis*Mpocis
TWA=C = e
water Rgxt ( )

Luong chat phan tich
trong dung cu ldy mau
Ct

Trang thai déng hoc

ky
Cf = k_e = sz (d)
Trong do:

Meocis: khéi lwong hop chét hap thu
cho vao trong mdi POCIS, g

Rs: téc do lay miu, L ngay!

Ksw:  hang sb phan bé caa hop chat
phén tich gitra POCIS va méi truong nuéc

TWA:
gian, pg L™

ndng d6 trung binh theo thoi

Trang thai cdn bang

Thoi gian

Hinh 2. Buong hap thu cua hop chét phan tich tir nudc vao pha hip thu

Téc do ldy mau Rs duoc dinh nghia 1a thé tich
nudc chira hop chat phan tich di qua dung cu lay
mau trén don vi thoi gian cu thé [6]. Dé tinh nong
d6 chat gay 6 nhiém trong méi trudng, can phai
hiéu chinh xac dinh téc d6 ldy mau caa mdi hop
chat phan tich duéi diéu kién phong thi nghiém
(Rsuiab), St dung nuéc tinh khiét, nuéc may hoic
nudéc giéng [7].

Thuc té trong qua trinh phoi nhiém tai hién
truong ldy mau ludn c6 sy hap thu céc hop chat
BVTV vao POCIS va sy giai hap chdng ra khoi
POCIS, dugc dic trung bai hang sb hip thu k, va
hang s6 giai hap ke. C6 thé xac dinh k, dua vao thi
nghiém hiéu chuin, nhung dé xac dinh ke con gap

phai nhiéu kho khan. Do vay hién nay c6 xu huéng
nghién ciru sir dung céc hop chat tham chiéu hiéu
nang (Performance Reference Compounds -
PRCs) dé xéac dinh ke va ciing dé hiéu chinh lai
(Rs-corr) cho céc diéu kién khac nhau & hién truong
Idy mau. Trong pham vi cua dé tai, chiing t6i chua
tim dugc PRC thich hop nén chi sir dung cach tinh
Rs.1ap xem nhu tuong L’rng VGi Rs.insitu-

Quy trinh rtra giai cac hop chat BVTV tir bot
Oasis HL trong POCIS nhu sau: chuyén toan bo
bot Oasis HLB trén mang PES vao cdc sach bang
nudc siéu sach; chuyén tat ca bot Oasis HLB tir
cc vao cot chiét pha ran rong dé can trude khoi
lwong cung vé6i 2 mang fit (polyethylene). Rt
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chan khong va thi argon dé bot Oasis HLB khé.
Can lai cot nay dé xac dinh luong bot Oasis HLB
con lai trong POCIS sau khi phoi nhiém. Rira tap
bang 10 mL hdn hgp methanol/nuéc — 7/93(v/v)
va rira giai bang (3 x 1 mL) methanol rdi bay hoi
dung méi bang khi argon dén < 0,5 mL va cubi
cung hoa tan lai trong 1 mL methanol trudc khi
tiém vao hé HPLC-UV.

Phuong phap phan tich HPLC-UV da dugc
ching t6i phat trién [8] st dung cot sic ky
Kromasil 100-3,5, C18 (150 mm x 4,6 mm, 5 pum),
dau do UV & budc séng 220 nm va 254 nm va pha
dong gom ACN/H,0 (35/65, v/v). 200 mL mau
nudc sau khi loc (0,7 um) dugc dua qua cot SPE
Oasis HLB 200 mg da duoc hoat héa trudc do
bang 3 mL MeOH va 3 mL nudc siéu tinh khiét,
tiép theo duoc rira tap v6i 10 mL hdn hop
MeOH/H,O (5/95, v/v) va rira giai bang 1 mL
MeOH. Dich chiét dwoc théi kho bang khi Ar
xudng dén 0,5 mL rdi cho vao dén 1 mL bang hdn
hop MeOH/H,0 (20/80, v/v). Gisi han phat hién
cta phuong phép tir 0,012 dén 0,090 pg Llva gioi
han dinh Iwvong caa phwong phap tir 0,042 dén 0,30
g L™
Hiéu chuin POCIS trong phong thi nghi¢m

Truéc khi phat triégn POCIS lay mau hién
truong can c6 thi nghiém hiéu chuan POCIS trong
diéu kién phong thi nghiém dé dy doan nong do
trung binh cua cac hop chat BVTV tich liy vao
POCIS, dic trung boi téc d6 lay mau
Rs.jab (L ngayl)

TWA = Cwater -

Va Ctz, Ct.14 dugc tinh:

Cpocis-7
Ceyp=———
f—7 Corater (9)

Thoi gian hiéu chuan thuong 1a 21 ngay va
ctr sau 3 ngay cac POCIS s& duoc xéac dinh 1 Ian
[7], [9]; hoac sau 5, 9, 15, 21 ngay [10]; 1, 3,7,
14, 21, 31 ngay [3]. Va céc két qua nghién cau
khac déu cho thay thoi gian dé cac hop chat BVTV
phan cuc tich liiy tuyén tinh vao POCIS la tir 7 —
21 ngay [10], [4]. Do diéu kién kinh phi con han
hep va buéc diu phéat trién phuong phap nén
ching téi chon cac khoang thoi gian khao sat la 7,
14 va 21 ngay. Bé thi nghiém duoc chuan bj nhu
sau: trugc tién bé dugc ria sach véi NaClO va
nuéc rdi cho 80 lit nwdc may vao bé (cac théng sé
hoa ly cia nuéc: nhiét d6 28 °C, pH 5,86, do dan
29,7 uS cmL, tong chat ran hoa tan 20,2 mg LY);
thém cac hop chat BVTV ¢ ndng do 1 pg L. Bé
nuéc s& duge bao kin dé tranh 4nh séang chiéu vao.

Str dung mét day nylon dé treo POCIS, va
toan bo POCIS phai ngap trong nuéc. Thiét 1ap hé
thdng tao dong chay trong bé, sir dung 3 bom, toc
do dong chay tir 24,38 — 36,58 cm gidy! (trung
binh 1a 30,48 cm gidy!). Dt 9 POCIS vao bé theo
mot hang ngang, hudng vudng goc vai dong chay
cua nuéc. Cur sau 7, 14, 21 ngay thi lay 3 POCIS
1én phan tich. Xac dinh hé sé ndng d6 Cr theo cong
thac ().

Vi ching t6i chi thém chuan 1 1an cho 7 hop
chat BVTV vao bé thi nghiém hiéu chuan nén
ndng do cac chat nay trong bé sau 7, 14 ngay s&
giam di va dugc duge xac dinh lai. Nong dé trung
binh theo thoi gian tir thoi diém to, (0 ngay) dén iy
(14 ngay) duoc tinh lai.\

Co+C7+C14

. 0

Cpocis-14
C == h
14 = g (h)

Co: 12 ndng d6 hop chat BVTV trong bé thi nghiém tai thoi diém ban dau - t,, pug L

C7: 1a ndng d6 hop chat BVTV trong bé thi nghiém sau 7 ngay thi nghiém - t;, ug L™t

Cus: landng do hop chat BVTV trong bé thi nghiém sau 14 ngay thi nghiém - tia, pg L™
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Crocis - 7. 13 ndng d6 hop chat BVTV trong POCIS sau 7 ngay thi nghiém - t7, ug g*

Crocis - 14: 12 ndng d6 hop chat BVTV trong POCIS sau 14 ngay thi nghiém - ti, pg g

Ct_7: laty s6 ndng do hop chat BVTV trong POCIS va trong bé nudc sau 7 ngay, L gt

Ct_ 14 la ty s6 ndng d6 hop chat BVTV trong POCIS va trong bé nuéc sau 14 ngay, L gt

KET QUA THAO LUAN

Mau nuéc trong bé khi dé trong thoi gian dai
s& ¢6 vi sinh phat trién rat nhiéu, gy kho khin cho
viéc phat hién va dinh lwong cac hop chét. Ching
t6i khao st thi nghiém hiéu chuan dén 21 ngay dé
xem kha ning hap thu cua cac hop chit BVTV vao
POCIS nhung trén sic ky d6 ¢ 21 ngay cho thay

nhiéu nén rat nhiéu nén khéng dinh lwong chinh
Xéc trén hé HPLC — UV dugc. Do vay két qua hiéu
chuan theo thoi gian cua ching t6i s& dimng lai ¢
14 ngay. Két qua tinh toan cac nong do duoc biéu
dién & Bang 2.

Bang 2. Nong dd céac chat BVTV trong bé nwéc va POCIS theo thoi gian.

0 ngay Sau 7 ngay Sau 14 ngay TWA Cs

Cw r Cf-7 Cf.14
£ CO C7 CPOCIS-7 C14 CPOCIS-14 ate

A L-l L -1 L -1
Chat bg Lt ug Lt ug g bg Lt ug g RsD.%. | (RSD, | (RSD
(RSD, %, | (RSD, %, (RSD, %, | (RSD, %, (RSD, %, n='3) : % %
n=3) n=3) n=3) n=3) n=3) n=3) | n=3)
Simazine 1,03 (1,6) 0,66 (2,9) 13,21 (15) | 0,65(4,2) | 16,60 (11) 0,78 (0,28) 16,90 | 21,24
Thiodicarb 1,03(3,7) | KPH 12,10 (13) | KPH 9,22 (11) 0,34 (1,7) 3532 | 26,92
Carbofuran | 1,55 (4,6) | 1,63 (2,4) 23,48 (15) | KPH 33,91(3,7) 1,06 (0,87) | 22,14 | 31,97
Chlortoluron | 1,15(1,1) | 0,65 (11) 12,40(8,2) | 0,67 (18) | 14,24(5,9) 0,82 (0,34) | 1503 | 17,27
Atrazine 1,19 (2,8) | 0,76 (8,6) 16,45 (15) | 0,77 (8,6) | 23,16(8,2) 091 (0,27) | 18,14 | 2553
Isoproturon 1,28 (3,5) 0,55 (25) 11,77 (18) 0,64 (28) 14,41(1,5) 0,82 (0,48) 14,35 17,57
Diuron 1,91 (2,8) | 1,00 (17) 20,60 (17) | 1,64 (20) | 31,21(65) 1,52 (0,31) | 1355 | 20,54

Chung t6i thu duoc ndng do 7 hop chat BVTV hap
thu vao POCIS tir 11,77 — 23,48 ug g* (POCIS 7
ngay) va tir 9,22 — 33,91 pg g* (POCIS 14 ngay)
v6i d6 léch chuan twong ddi cua cac Cpocis X4C
dinh sau 7 ngay la < 20 %, sau 14 ngay la < 12%,
cho thiy do lap lai cua cac hop chat BVTV tich
liiy vao POCIS rét cao, 6n dinh

va dong nhat. Ngoai trir diuron, su hap thu vao 3
POCIS sau 14 ngay chénh léch 65 %, két qua thu
dugc nhu vay c¢6 thé do nhiing tap chat phét sinh
trong bé thi nghiém va chung di vao POCIS, cing
cho tin hiéu tring I4p véi diuron trén HPLC UV.
Theo thoi gian, ndng do cac hop chat BVTV trong
bé thi nghiém hiéu chuan cang giam. Mic do
giam tly thudc vao kha nang tich lily cac chat vao
POCIS, trir thiodicarb kém bén dudi anh sang, nén
da phéan hay sau 7 ngay thi nghiém. Mat khac, khi
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hét khoang dong hoc, su giai hip cua cac hop chat
bat dau xuat hién nhiéu, cac hop chat bi giai hap
tir POCIS ra khoi mai trueong nudce, thi du diuron,
néng do thu duoc trong bé sau 14 ngay cao hon

sau 7 ngay, nhung ciing c6 thé c6 tap chit rira giai
tring 13p véi tin hiéu cua diuron trén hé HPLC-
UVv.

=== Simazine
=== Carbofuran
== Atrazine

—@=Thiodicarb
=== Chlortoluron
=== |Soproturon

5

i // N4

0
5

NN W W

CPOCIS/Cwater (L

10

0 2 4

Thoi gian (ngay)

8 10 12 14

Hinh 2. D4 thi bidu dién hé sé ndng d6 cac chat BVTV theo thdi gian phoi nhidm (7 va 14 ngay)

Dua vao s6 liéu tinh toan trong Bang 2, do thi
biéu din Cr theo thoi gian phoi nhidm duoc trinh
bay trong Hinh 2, cho thay 7 chat BVTV hap thu
tuyén tinh vao POCIS trong 7 ngay dau hiéu
chuan.

Theo phuong trinh (b) thi k, chinh 1a h¢ sb
g6c cua dudng hap thu tuyén tinh trong 7 ngay cua
7 chat BVTV. Két qua duoc trinh bay trong Bang
3. Téc do lay miu Rs cua 7 hop chat BVTV s&

dugc tinh tir hang sé hap thu k, nay theo cong thac
(©).
Vay toc do lay mau Rs dugc tinh nhu sau:
Rs = ky % Mpocrs (i)

ku duoc xac dinh trong 7 ngay héap thu tuyén
tinh nén Meocis trong cong thue (2.3.3.4) duoc
tinh 1a khdi lwong trung binh cua Oasis HLB con
lai trong POCIS sau 7 ngay thi nghiém hiéu chuan.

Bang 3. Téc d9 lay miu Rs ciia cac hep chat BVTV sau 7 ngay hép thu

Hop chat Mpocis(@) | ku(Lg'ngay') | Rs(L ngay?) | RSD (%)

Simazine 2,415 0,460 15

Thiodicarb 5,046 0,962 13
0,1906

Carbofuran 3,162 0,603 15

Chlortoluron 2,147 0,409 8,2

Trang 138



TAP CHi PHAT TRIEN KH&CN, TAP 18, SO T3 - 2015

Atrazine 2,590 0,494 15
Isoproturon 2,049 0,391 18
Diuron 1,936 0,369 17

Két qua nghién ctru vé ky va Rs ciia ching toi
s& dugc so sanh vai cac nghién ciru dong hoc tich
hop cac hop chat hitu co trong nudc trén bo lay
mau thu dong POCIS ciia cac nha khoa hoc ¢ Bang
4 cho k, va Bang 5 va Bang 6 cho Rs.

Ching t6i ciing nhan thay hang sb hap thu k,
cua 7 hop chat BVTV thé hién trong Bang 4 trong
nghién ciru cia chiing t6i 1on hon nhiéu so véi cac
gid tri thu dwoc cua nghién ciau cia Mazzella

(2007) [4] va Lissalde (2011) [11], dic biét la
thiodicarb. Ciing nhu Rs, su khac biét nay duoc
giai thich do su khac nhau qua nhiéu cua diéu kién
mai truong thi nghiém hiéu chuan & méi quéc gia.
Thiodicarb khéng bén dudi didu kién anh sang nén
d4 phan huy hét sau 7 ngay, nhung vi nong do
Cwater duoc tinh trung binh tir ndng do ¢ céc thoi
diém 0, 7 va 14 ngay nén dan dén Cy cuia thiodicarb
cao hon gia trj thuc nén k, cling tang theo.

Bang 4. So sanh hing s6 hap thu kuciia cac hep chat BVTV véi cac nghién ciu khac

Nghién ctru Mazzella, 2007 [4] Lissalde, 2011 [11]
80 L nudc may 80 L nudc may 80 L nudc may
pH = 5,86; 28°C pH=73;17°C pH=73;17°C
Nghién ciu | chygn 1 pg Lt Chuén 1 -2 pg L Chuén 1 pg Lt
Dong 30,48 cm s Dong2-3cms’! Dong2-3cms’!
HPLC - UV HPLC — DAD LC — MS/MS
. ku (7 nga ku (21 nga ku (21 nga
Hop chét o(TN03Y) | ooy gy | Ke@LNIW) | pory (o) | K @INW) | o )
(Lg'ngay ") (Lg'ngay ") (Lg'ngay ")
Simazine 2,415 15 1,051 0,6 0,994 19
Thiodicarb 5,046 13 - - 0,840 11
Carbofuran 3,162 15 - - 1,409 21
Chlortoluron 2,147 8,2 - - 0,826 21
Atrazine 2,590 15 1,195 34 1,138 18
Isoproturon 2,049 18 1,088 4.7 0,837 20
Diuron 1,936 17 1,236 0,1 0,993 19

Bang 5. So sanh tde d9 ldy miu Rs ciia cac chat BVTV véi cac nghién ciru khéc.
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Nghién ctru

Lissalde, 2011 [11]

Ibrahim, 2012 [10]

Mazzella, 2010 [12]

80 L nudc may 80 L nudc may 100 L nuéc may 80 L nudc may

pH =5,86; 28°C pH=7,3;17°C pH =8,3;21°C pH=7,3;17°C

Chuan 1 pg L Chuin 1 pg L Chuén 1,1 pg L? Chudn 1 -2 ug L?
Hom chit Dong 30,48 cm st Dong2-3cms! Dong 7 mL phat™! Dong2 -3 cms?

op chd HPLC - UV LC - MSIMS Flow-through LC - MSIMS
UPLC — MS/MS
Rs
Rs RSD Rs RSD L nga RSD Rs RSD

(Lngay?d) | (%) | (Lngayh) | (%) ( r;;;;ay (%) (L ngay?) (%)
Simazine 0,460 10 0,199 19 0,2177 15 0,210 = 0,001 -
Thiodicarb 0,962 10 0,168 11 - - - -
Carbofuran 0,603 11 0,282 21 - - - -
Chlortoluron 0,409 4,0 0,165 21 0,2515 12 - -
Atrazine 0,494 11 0,228 18 0,2538 14 0,239 = 0,008 -
Isoproturon 0,391 12 0,167 20 0,2365 14 0,218 £ 0,010 -
Diuron 0,369 12 0,199 19 0,2567 17 - -

Bang 6. So sanh téc dé lay miu Rs ciia cc hop chat BVTV véi cac nghién ciru khac (tiép theo)

Nghién ctru Alvarez, 2004 [13] Belles (2013) [14]
80 L nudc may 1 L nudc 27 L nuéc may, pH =7,3; 19°C
pH =5,86; 28°C 27°C Chuin 0,5 pg L
Nghién ctu Chuin 1 ug L' Chué}n 5ugl? Khudy 120 rpm (trai), yén tinh (phai)
Dong 30,48 cm st | Khuay Flow-through (11,2 L ngay?)
HPLC - UV HPLC - UV UPLC-MS/MS (Chlortoluron,
Isoproturon, Diuron), GC-MS (Atrazine,
Simazine)
Hon chét Rs RSD Rs RSD Rs RSD Rs RSD
P (Lngayd | (%) | (Lngay?y) | (%) | (Lngayd) | (%) | (Lngay?d) | (%)
Simazine 0,460 10 - - 0,47 - 0,21 -
Thiodicarb 0,962 10 - - - - - -
Carbofuran 0,603 11 - - - - - -
Chlortoluron 0,409 4,0 - - 0,45 - 0,16 -
Atrazine 0,494 11 - - 0,31 - 0,16 -
Isoproturon 0,391 12 0,015 0,003 0,36 - 0,15 -
Diuron 0,369 12 0,005 0,002 0,30 - 0,11 -
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Toc do 1dy mau Rs.z cua simazine tim thay
trong nghién ciu cua ching toi la 0,460 L ngay?,
cao hon gia tri cta cac nghién ctu dua ra trong
Bang 5 va Bang 6 ngoai trir két qua cia nghién ctu
méi day cua Angel Belles (2013) [14]. Téc do lay
simazine, chlortoluron, atrazine,
isoproturon, diuron kha tuong dong voi nghién
ctru nay. C6 thé ly giai sy khéc biét cia hé s6 Rs.
1sb ching t6i x4c dinh dwoC VGi Rsiap Cha cac
nghién ciru con lai trén thé gioi trong nhitng nam
vé trudc 1a do toc do lay miu bj anh huong rat
nhiéu tir cac yéu tb nhiét do, pH, biofouling, dac
biét 1a tc d6 dong chay caa nudc. Trong nghién
cku cua Alvarez (2004) [13], diuron va
isoproturon ¢ Rs.a khé thip cho thiy su hip thu
cua diuron vao POCIS bj anh huéng rat nhiéu khi
bién nudc dao dong manh. Vi mdi nghién cuu,
khi khong cuing kién moi treong thi sw chénh Iéch
Rs.1ap ndy 1a didu khong thé tranh khoi, tuy nhién
ching t6i da thu duoc gia tri twong duong vai
nghién ctu gan day nhat [14]. D6 léch chuan
tuong d6i cua ky va Rs.ab giita cac POCIS trong
mdi lan xac dinh déu < 20 % ching to diéu kién
méi trudng thi nghiém hiéu chuan caa ching toi
on dinh va dong nhat.

miu cua

POCIS Iy miu ngoai hién truong

Diém 1: ¢ luu vuc kénh Xang (Cau An Ha)
1a noi giao nhau cta 2 nhanh kénh Xang va kénh
An Ha trong d6 kénh Xang chay qua vung nong

qua vung noéng treong L& Anh Xuén, Pham Vin
Hai.

Diém 2: 1a tai bén pha An Son - Nhi Binh trén
song Sai Gon. Ching toi ciing d& dat mau trén
song Pong Nai tai khu vyc cau Héa An tuy nhién
bo 1y mau d4 bi that lac nén khong thé c6 sé liéu.

Thoi diém ldy mau nhu sau:

Kénh Xang (ap Nhj Tan 2, x4 Tan Théi Nhi,
huyén Cu Chi)

Dot 1 bit dau tir 12/7/2013 dén 26/7/2013
Dot 2 bit dau tir 08/8/2013 dén 20/8/2013

Dot 3 bit dau tir 09/12/2013 dén 21/12/2013

Pha An Son - Nhi Binh (x& Nhi Binh, huyén
Hoc Mén).

Dot 1 bit dau tir 08/8/2013 dén 20/8/2013
Dot 2 bit dau tir 09/12/2013 dén 21/12/2013

POCIS duoc dit sau cach bé mat nudc 0,5
mét tinh tir nap 1ong thép ding dé bao vé POCIS.
Lay mau chu dong ciing duoc thuc hién ciing Ic
khi POCIS dat xuéng va sau 14 ngay lay vé (Hinh
3). Cac mau duoc lay trong binh nhwa d4 rira sach
v6i acid HC1 va nudc cat hai lan. Lap lai 3 1an cho
mdi lan xac dinh. Céc théng sé héa ly cua nuée
s0ng tai ting noi cling dugc xac dinh.
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Két qua sic ky do Hinh 4 cho thay tat ca cac
POCIS tai c4c vi tri va cac thoi diém lay mau déu
khong phét hién cac hop chat BVTV nghién ciu.
Diéu nay duoc giai thich c¢6 thé 1a do nuée séng
khong bi 6 nhidm bai cac hop chat BVTV nghién
cau, hoic ¢d hop chat BVTV nhung ching & nong
d6 rat thap nén khong phat hién duoc. Mot dic

uv.

diém quan trong cua hé thdng séng Sai Gon —
Pong Nai la theo ché d6 ban nhat triéu véi hai lan
triéu 1én va xudng trong ngay véi toc d6 dong chay
khé& 16n nén c6 thé co tac dung “lam sach” dong
song. Ngoai ra, by ldy mau POCIS da dugc dit vao
gitta va cubi mua mua nén két qua thu dwoc ciing
chua phan anh hét tinh trang 6 nhiém trong nam.

uv
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Hinh 4. Séc ky db cac hop chit BVTV trong POCIS iy miu tai Kénh Xéng (A) va pha An Son - Nhi Binh (B)

KET LUAN

Chung t6i d4 xac dinh dugc toc do ldy mau
Rs cho 7 chat BVTV tir 0,369 — 0,962 L ngay?.
Thiodicarb can c6 thi nghiém hiéu chuan lai kém
theo kiém soat yéu tb anh séng, nhiét o dé c6 gia
tri Rs.iap Chuan x4c hon. Qua dé tai, ching t6i nhan
thdy duoc s khac nhau kha 16n cua Rs.ia VGi Cac
nghién cau khac trén thé giéi trong nhimg nim
gan day.

Tir nhiing dir liéu Rs va k, thu duoc cho thay
su anh huong quan trong cia nhiing yéu té moi
truong nhu toe do dong chay 1én kha ning tich hop
cua cac hop chat BVTV phan cuc trong qua trinh
ldy mau thu dong. Nhing nghién ciru ciia cac tac
gia trén déu thuc hién tai nhimg nudce 6n dai trong
khi d6 chua c6 nghién ciru nao thuc hién tai nhiing
nudc nhiét déi nhu Viét Nam nén su so sanh theo
ching t6i ciing chi ¢ y nghia twong d6i. Nghién
cau nay chi la budc khai dau cho nhiing nghién
ctru sau rong va hé thng tiép theo sau. Tém lai,
chung toi da budc dau phat trién dugc phuong

phap don gian, it tn kém va hiéu qua dé xac dinh
du lugng cac hop chat BVTV trong nudc ¢ nong
d6 thip nhit c6 thé dé gop phan kiém soat du
lwong chat BVTV nguy hai trong méi truong. Tuy
nhién can c6 nhitng khao sat tiép theo dé xac dinh
nguyén nhan su sai khac cua toc d ldy mau Rs thu
dugc nhu anh huong cua toe d6 dong chay caa pH,
nhiét d¢, biofouling (bang cach so sanh nudc séng
va nuGc may).

Sau hon, c6 thé phai str dung cac hop chit
tham chiéu (PRCs) dé hiéu chinh lai téc do lay
mau & hién truong do diéu kién méi truong liy
mau va diéu kién moi truong phong thi nghiém
khéc biét rat nhiéu. Tuy nhién, viéc tim ra nhiing
PRC thich hop hién vin la van dé dang duoc
nghién ctu trén thé gioi.

Loi cam on: Nghién ciru nay duoc tai tro boi Pai hoc
Quéc gia Tp.HCM trong dé tai ma s6 C2014-18-09 va Truong

Bai hoc Khoa hoc va Cong nghé Ha Ngi (USTH) trong dé tai
NUCOWS.
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Development of passive sampler POCIS for
the analysis of polar pesticides in surface

water

e Tran Thi Nhu Trang
e Pham Thi Ty
e Truong Lam Son Hai

University of Science, VNU-HCM

ABSTRACT

The first time in Vietham a passive
sampling method has been developed to
analyse the polar pesticides in surface water.
The initial investigations of POCIS were
performed for 7 polar pesticides as
simazine,thiodicarb, carbofuran, chlortoluron,
atrazine, isoproturon, and diuron. We
determined the sampling rates Rs for these
substances ranged from 0.369 to 0.962 L day

1, The obtained values of k, and Rs showed
the important influence of environmental
factors such as flow on the ability to integrate
polar pesticides in passive sampling process.
This method can be applied to determine
these 7 polar pesticides in surface water at
trace levels according to European standards
for pesticide residues in water (< 0.1 ug L?).

Keywords: Passive sampling, POCIS, pesticides.
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