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SUMMARY

STUDY ON THE DETERMINATION OF ORGANIC CHLORINATED
PESTICIDES (OCPS) IN WATER BY GC-MS IN COMBINATION
WITH LIQUID-LIQUID EXTRACTION

Residues of 20 organic chlorinated pesticides (OCPs) in water was extracted by liquid-liquid extraction
prior to determination by Gas Chromatography-Mass Spectroscopy (GS-MS). Extraction conditions
including extraction solvent, number of extractions, etc.,were optimized. The MDL values lie between
1.87 to 2.72 ng/L, RSD% from 3.6-6.2%, recoveries from 81.3 to 107.7%, satisfying AOAC
requirements for trace analysis. The analytical procedure was applied in analyzing 30 surface water
and ground water samples, which were collected near the discharge areas of vegetable farms. Result
showed that the existence of 15/20 OCPs in studied samples, among which Heptachlor was found to be
present in 10 water samples. Five surface water samples showed high total BHC level/concentration
(37.40 - 80.20 ng/L), which were exceeding Vietnamese permission standard for water quality (20
ng/L). Traces of gamma-BHC, Dieldrin and DDT were detected in ground water samples, however, the
concentrations lie well below Vietnamese permission standards. The obtained results reveal that the
contamination and transportation source are mainly from improper use and discharge of local
residents while the pesticide exposure to ground water is not yet of concern.
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1. MO PAU khoang hon 40.000 tin vao nim1998 (FAO,
Thubc bao vé thuc vat ho clo hitu co 1a mot 2004) va khoang 2.500 kg thudc trir siu da
trong nhirng nhém chit 6 nhiém kho phan huy cAm sir dung van duoc ding, ciing véi 4.753 lit
(POPs) va ton du lau trong nudc ciing nhu va 5.645 kg cac loai thudc trir sdu nhap khau
trong tram tich, gdy anh huong khong tét cho trai phép va thube gia (Theo két qua thuc hién
doi séng thuy sinh va sic khoe cia con cudc didu tra (thanh tra) mé rong trén toan
ngudi[1].Vi vay, hau hét nhimg chat nay di bi qudc vé viée sir dung thude trir sdu nam 2000
cAm str dung & cac nude phét trién vao nhimng do Chi cuc bao vé ciy trong béo cio tai Hoi
nam 1970. O Viét Nam, 1énh cAm st dung nghi thanh tra mé rong tai Ha Noi nam 2000)
nhitng chat nay chinh thtrc tir nim 1995 (Sinh [2]. Hon nita van dé st dung qué liéu lugng va
va cs., 1999) nhung trén thyc té, nudc ta van khong dam bdo an toan trong cach ly va phun

st dung mot khéi lwong 16n thuéc BVTV,

81



thuéc da khién van d& 6 nhiém thudc BVTV
thanh mdi de doa nghiém trong.

Hoéa chit BVTV c¢6 kha ning phat tan theo
nhiéu con dudng nhu dat, khong khi, dat biét Ia
theo duwdng nude. Viée nay co thé dan dén van
dé 6 nhiém dién rong va phoi nhidm vao cac
nguén nudc duoc s dung cho sinh hoat nhu
nguén nudc ngém va nudc mat. Viée xac dinh
ham lugng ton du cia OCPs trong cic mau
nudc rat quan trong, gitp danh gia chat luong
nudc, canh bao va ngan chan qua trinh phat tan
6 nhiém.

2. THUC NGHIEM

2.1. Thiét bi

Hé thdéng sic ky khi ghép ndi khdi phd GC
7890B - MS 5977A (Agilent Technology)

Heé thdng ¢6 quay chan khong (Buchi, Thuy si)
2.2. Héa chat

Chét chuan mix thudc bao vé thuc vat co clo
g6m 20 chit : BHC (a, B ,y, 8); Heptachlor;
Heptachlor epoxide Isomer B; Aldrin;
Dieldrin; Endrin; Endrin Aldehyde; Endrin
Ketone; Chlordane (a, y); Endosunfan (1,2);
Endosunfan sunfat; 4,4 DDT; 4,4’- DDD,;
4,4’- DDE; Methoxylchlor), nong d6 mdi cu
tr 2000 pg/mL pha trong dung moédi n-
hexan:toluen (1:1), (Sigma - Aldrich).

Noi
(ChemService)

Na2S04; NaOH; NaCl (Merck)
Dung moéi: Hexane; Toluen;
Dicloromethane; H2SO4 (Merck)
2.3. Piéu kién phan tich trén thiét bi GC/MS
Dva vao cac nghién clru trudc day va tham
khao céc tiéu chuén va phuwong phap qudc té
[3,4] nhom nghién ctru Iya chon cac diéu kién

chuén: Pentachlornitrobenzen

Acetone;

dé phan tich trén thiét bi sic ky nhu dua ra

trong Bang 1:

Bdng 1. Piéu kién phdn tich héa chit BVTV co
clo trén thiét bj GC/MS

TT Piéu kién | Thong s

Sic ki khi

1 Cot tach DB-5MS (Agilent)
5% Phenyl Metyl
Siloxane
30 m x 250 pm x
0,25 um

2 Cheé dg bom Khoéng chia dong
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TT Picu kién Théng s6

3 |Nhiét d6 cong tiém|230°C
mau

4 Khi mang Heli, d¢ tinh khiét

99,999%

5 Toc d6 khi mang 1,4 mL/phut
Chuong trinh nhiét|100°C (giir 2 phut),
d6 cua 16 cot ting dén 280°C

(tbc  d0  ting
5%C/phut). Thoi
gian phan tich 29,5
phut

Khoi pho
Nhiét d6 nguon ion  |230°C

8 Nhiét do bo két noi|280°C
GC va MS

9 Nhiét do tir cuc 150°C

10 |Thoi gian cat dung|9 phut
moi

11 |Manh m/z quan sat
Chat Manh m/z
a-BHC 181; 183
vy-BHC 181;183
B-BHC 181;183
5-BHC 181; 183
Heptachlor 272; 700
Aldrin 66; 263
Heptachlor expoxide|353; 355
Isomer B
Chlordane 373; 375
Endosulfan 1 195; 237
4,4’-DDE 246; 248
Dieldrin 79
Endrin 81
Endosulfan 2 195; 237
4,4’-DDD 235;237
Endrin Aldehyde 67; 248
Endosulfan sunfat 272,274
4,4’-DDT 235;237
Endrin Ketone 317; 67
Methoxylchlor 227,228

2.4. Lz‘iy miu

Trong nghién ctru nay, tong s6 30 miu duoc
thu thap tai Thi xa Quang Yén, Quang Ninh:
khu vuc dang phat trién vé nganh nong nghiép.




Trong d6, 20 mau nudc mit dugc lay tai cac
song hd, 10 mau nudc ngam & cac giéng khoan
tai cac phuong thudc thi xa nhu Phong Hai,
Cam La, Lién Vi, Tién Phong, Ha An, Pong
Thanh, Minh Thanh, S6ng Khoai.

Mau dugc bao quan trong chai thuy tinh &
nhiét do 4 °C.

2.5. Phuong phap xir Iy miu

Quy trinh xir Iy miu nuéc dé phan tich cac
thuéc BVTV co clo dugc biéu dién trong Hinh
1, tham khao theo tiéu chudn qudc té EPA
3510C [5]. Khao sat s6 1an chiét lap tir 1 dén 3
dé tim diéu kién t5i wu.

3. KET QUA VA THAO LUAN

3.1. Két qua khao sat s6 lan chiét Lip

Phuong phap chiét 1ong-1ong dwa vao kha ning
phan bd khac nhau cua cac hop chét trong hai
pha chiét. Hiéu sut chiét ting ty 1& voi s6 lan
chiét 1ap, tuy nhién ciing kém theo viéc tén
dung moi, thoi gian va chi phi phan tich. Dé
tim duoc s6 1an chiét lap t8i wu, vira dam bao
hiéu suét cao nhung van tiét kiém duoc chi phi
va thoi gian phan tich, tién hanh chiét 1ap 3 1an
mAu tring thém chuan nong d6 OCPs 100 ppb
véi 30 mL dung moi diclormethane (theo quy
trinh chiét cho trong muc 2.5). Két qua hiéu
sudt thu hoi sau 3 lan chiét duoc biéu dién
trong Bang 2.

| Lic miu |
T
Kiém tra va digdu chinh pH (4-9)

T
‘ Pong V mL méu vao phéu chiét ‘
[< 15 g NaCl khan

Thém 30 mL Dichlormetane ‘
I

Lic va chi&t |&p dung mdi qua
Na:S0s khan

Cé quay chan khéng (Chuyén dung
moi hexane)

I
| Théi Na dé&n duwdi 500 pL |

< 10 UL 1S 10 ng/uL
<~ Dinh murc béng Toluen dén
Wdm (mL)

| Hut ra vial/insert vial |

| Po trén GC/MS |

Hinh 1. Quy trinh phdn tich héa chdt BVTV co
clo trong nuéc
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Bdng 2. Két qua khdo sdt s6 lan chiét lap

Hiéu sudt thu hoi (%)
Hop chit i1 |p gy [FUFZ[FLHR2
+F3
Alpha-BHC  [69,9 [285 [1,0 [98.4 [99.4
Gama-BHC 634 [304 [14 [93.8 (952
Beta-BHC 73,5 |21,0 [32 [94,5 (97,7
Delta-BHC 60,9 29,2 [4,0 [90,1 [94,1
Heptachlor 76,7 (18,9 13,0 95,6 (98,6
Aldrin 59,1 [37,5 [2,1 [96,6 [98,7
Heptachlor
epoxide 58,5 133,3 [34 (91,8 952
isomer B
Gama-
Chiordanc 61,2 1355 [1,9 (96,7 [98.6
‘éiﬁi’;ane 57,6 39,6 |20 (972 [992
Endosunfanl (59,8 [36,0 [2.4 [958 [98.2
4,4'-DDE 62,0 [30,9 [1,0 [92,9 [93,9
Dieldrin 64,1 [264 (04 90,5 [90,9
Endrin 66,2 128,22 [2,9 [944 1973
Endosunfan2 55,2 (39,5 |44 (94,7 99,1
4,4'-DDD 59,6 133,7 [42 (933 975
Endrin 63,1 [294 2,5 (925 (950
Aldehyde
fu“ndf‘;i:“fa" 594 (33,7 (34 [93,1 (965
4,4'-DDT 59,5 |31,7 [14 [91,2 [92.6
Endrin ketone |59,3 [40,0 {02 (99,3 (99,5
Methoxylchlor [59.4 [31.8 1,1 [912 [923

Két qua cho théy sau lan chiét tha nhit, hiéu
suat chiét chi dat tir 55% dén 69%. Sau 2 lan
chiét 1ap, hiéu suat thu hdi ting 5 rét, dat gia
tri tir 90,5 % dén 99,3 %. Sau khi chiét lap 1an
3, tong hiéu suat thu hdi ting nhung khong
dang ké, dao dong trong khoang tir 90,5% dén
99,5%. Dé tiét kiém thoi gian va luong dung
moi st dung, s6 1an chiét lap 2 lan duge lua
chon 1 t6i wu cho qui trinh xir 1i mau.

3.3. Panh gia quy trinh phéan tich

Sau khi ti wu dugc quy trinh chiét tach héa
chit BVTV co clo trong cac miu nuéc, tién
hanh danh gia quy trinh phan tich qua cdc mau
thém chuan 100ppb trén nén mau tring véi thi
nghiém xac dinh d6 lap lai, tai lap, hi¢u suét




thu hdi (n=10). Két qua duoc trinh bay trong
bang 3.

Dé lip lai va tdi liip Két qua cho thiy phuong
phap c¢6 d6 lap lai cao, thé hién qua gia tri
RSD % lap lai bdi cung mot nguoi phén tich
dao dong trong khoang (0,7 dén 4,7%) va
RSD% tai lap khi thay déi ngudi phan tich va
ngay phén tich dao dong trong khoang (3,5 +
6,3%). Nhu vy phuong phap 1a phu hop dé
phan tich ham lugng hoa cht bao vé thuc vat
co clo trong thoi gian dai.

Hiéu sudt thu héi Hiéu suat thu hdi cia cac
chit ciing rat cao dao dong trong khoang (81,3
+107,7%). Cac gia tri 6 1éch chuan tuong ddi
RSD va hiéu suét thu hdi déu dat yéu cAu cua
AOAC [6], dam bao dugc dd tin cdy cua
phuong phap phan tich.

Gioi han phat hién (MDL) va gioi han dinh
lwong (MQL) ciia phwong phdp Cac gia tri
MDL cua cac OCP khao sat dwoc nim trong
khoang (1,87 - 2,75) ng/L con cac gia tri MQL
niam trong khoang (6,63 - 9,78) ng/ml. Gi6i
han nay rat thip, c¢& ppb, nén hoan toan phu
hop dé phat hién va dinh lugng lugng vét hoa
chét bao vé thuc co clo trong cidc mau nudc
moi truong.

3.4. Két qua phan tich miu va ban luin

Két qua phan tich cac OCP trong cac mau
nudc mat tai cac song, ao hd; mot sé khu vue
nuée gin cong thoat nude va cic mau nudc
ngam tai cac khu dan cu gin nong trai duoc
cho trong Bang 3.

Két qua cho thdy, cic OCP phat hién thiy
trong 17/30 mau phan tich duoc thu thap trong
d6 chu yéu

Bdng 3. Két qua danh gid quy trinh phan tich

Gidi han )
e . Gidi han X : N B DPKDB mé¢
. A Do lap lai | Do tailap Lo dinh lwgng | Hiéu suat thu .
TT | Tén chat IR ) ) phat hién ) ) * rong
RSD (%) | RSD (%) MQL hoi (%)
MDL (ng/L) (ng/L)
(ng/L)

1 Alpha-BHC 4,02 4,05 2,37 8,40 87,47-101,33 1,12
2 Gama-BHC 3,98 4,74 1,87 6,63 86,73 - 106,07 0,93
3 Beta-BHC 3,95 3,83 2,39 8,49 81,07 - 93,27 1,13
4 Delta-BHC 3,83 5,67 1,84 6,52 94,60 - 105,47 0,97
5 Heptachlor 3,78 3,82 2,47 8,75 89,40 - 101,33 1,34
6 Aldrin 3,71 3,88 2,28 8,08 91,00 - 104,27 1,09
7 | Heptachlor 422 4,02 2,63 932 [8533-10673| 120

Epoxide isomer B

Gama-Chlordane 3,90 3,92 2,45 8,08 81,67 - 103,40 1,19

Alpha-Chlordane 3,87 3,69 2,34 8,30 95,27 - 102,20 1,09
10 | Endosunfanl 4,15 5,66 2,47 8,75 81,93 - 100,27 1,10
11 | 4,4'-DDE 4,10 3,79 2,75 9,73 86,00 - 103,07 1,23
12 | Dieldrin 431 6,15 2,62 9,28 94,07 - 107,73 1,16
13 | Endrin 3,96 3,53 2,76 9,78 82,53 - 106,73 1,20
14 | 44'-DDT 4,03 5,66 2,49 8,83 87,93 - 106,67 1,15
15 | Endrin Aldehyde 427 4,52 2,46 8,71 88,87 - 107,53 1,48
16 | Endrin ketone 4,74 4,94 2,36 8,36 88,00 - 100,87 1,13
17 | Endosunfan2 3,99 4,08 2,53 8,97 86,53 - 97,93 1,27
18 | 4,4'-DDD 4,30 6,29 2,72 9,64 83,07-97,27 1,17
19 | Endosunfan sunfate 4,08 4,06 2,69 9,53 89,40 - 106,40 1,26
20 | Methoxylchlor 3,56 5,63 2,42 8,52 93,07 - 101,23 0,98
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Tép trung & mau nudc mat (14/20) sau d6 dén
nude ngam (3/10). Co t6i 15/20 hop chat co
clo dugc nhan dinh 1a c6 mit trong cac mau
phan tich bao gdm nhom BHCs; endrin,
dieldrin, nhom DDTs, heptachlor; Aldrin. Ham
luong vét heptachlor dugc tim thdy trong hau
hét miu nuéc mat (9/14) tuy nhién van chua
vuot gidi han cho phép (200 ng/L) [7]. BHCs
tim thdy trong 9 mau nudc trong d6 5 mau
nude mit co tong ham lugng BHCs nam trong
khoang tir (36,98+ 80,20 ng/L) vuot tiéu chuin
cho phép theo qui dinh cia QCVN (20 ng/L)
[7]. C6 duy nhit 1 miu nudc ngdm c6 ham
luong tong BHCs 1a 10,3 ng/L tuy nhién ham
lwong van nhé hon QCVN cho phép ddi voi
nude ngam (20 ng/L) [8]. Cac hop chit khac
dugc phét hién thiy & cac mau déu c6 két qua
nhoé hon tiéu chudn cho phép. Két qua phan
tich dugc dua ra trong biéu dd trén Hinh 2.

Tir két qua trén, c6 thé nhan dinh rang luong
hoa chit bao vé thuc vat co clo tim théy trong
cac mau nude duge bét nguén tur viéc st dung
cac loai hoa chét trir sdu hai bi cAm. Diéu nay

dugc thé hién qua viéc cic mau nudc mit
chiém hon 80% lugng mau phat hién du lugng
thubc BVTV. Trong d6 ¢6 5 mau nudc c6 ham
luong vuot tiéu chuan [3], sé miu nay duoc
liy gan khu vyc xa thai tir cong, trong khi dé
cic mau nudc mit léy xa khu vuc c6 phat hién
diu vét ctua thubc BVTV co clo tuy nhién
khong vuot tiéu chuan. Diéu nay ciing chimg
t6 viéc nhiém hoa chat BVTV khong bit ngudn
tir ngudn nude tudi. Khi phan tich mau nuéc
ngdm chi phat hién thdy 3 hop chit OCP 1 vy-
BHC, Dieldrin va DDT duoc va n6ng do déu
nhd & mic cho phép. Két qua nay cho thiy
viéc phét tan theo ngudn nudc ngam chua déng
ngai, con dudng phat tan chu yéu 1a tir ngudn
nude thai xa vao cac con soéng chinh khién
ngudn nude bi phoi nhiém.

Viéc phat hién thay du luong cac héa chit bao
vé thyc vat co clo (da s6 d3 hién nay da bi cAm
sir dung) trong cac mau nudc cho thdy viéc
quéan 1y sir dung cac loai héa chat BVTV con
long 1éo, van con cac loai thudc cim hién nay
van duoc luu hanh va sir dung trén thi truong..

Gia tri cac mau phat hién thuée BVTV
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Hinh 2. Ham leong cdc thuée BVTV nhém OCP trong cdc mau niede mdt va nwde ngam.

4. KET LUAN

Phuong phap phan tich hoa chit BVTV co clo
bang phuong phap GC-MS két hop véi chiét
long-long cho hiéu sudt thu hdi cao (81,3 +
107,7%) va gi6i han phat hién thap (1,87 +2,72
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ng/L), rat phu hgp dé xac dinh ham luong nho
ctia cac chat BTVV co clo trong miu nudc.
Két qua phén tich trén 30 mau nudc, bao gdm
nude mit va nude ngdm ly tai cac dia diém
gan nong trai da phat hién thay du luong cua



15/20 hop chit BVTV co clo trong 17/30 mau
phan tich. Trong d6 c¢6 5 mau nudc mit cd
tong ham luong BHCs (36,98+ 80,20 ng/L)
vuot tiéu chudn cho phép cho chat lugng nudc
mat. Luong vét ctia heptachlor phat hién hau
hét & cac mau phan tich. Két qua cho phép so
bo danh gia dugc ngudn gbe 6 nhidém ciing nhur
cac con duong phat tin 6 nhiém 1a thong qua
viéc str dung cac loai hoa chét trir sau hai bi
cAm trong nong nghiép.
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