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SUMMARY

DETERMINATION OF ORGANOCHLORINE PESTICIDES IN WATER
AND SEDIMENT AT THE ESTUARY AREA OF HAN RIVER, DA NANG

Organochlorine pesticides (OCPs) are widely used in agriculture since the late 1980s.
The use of OCPs have been officially banned in Vietnam in 1995. However, due to high

bioaccumulation potential, recent investigations have found the occurrence of OCPs in

environmental samples such as water, sediment, sludge ... In this study, concentrations of
OCPs such as DDT and its metabolites, HCB, HCHSs, aldrin, dieldrin and heptachlor were
determined in water and sediment samples collected at the estuary area of the Han River,
Danang during 2013 - 2014. Concentrations of some OCPs ranged from 0,04 ug/l to 0,2ug/l
in water and from 3,1 ug/kg to 87,2 ug/kg dry wt. in sediment samples. There is clear

seasonal variation in water samples with higher levels of OCPs in rainy season as compared

to dry season. However, the accumulation of OCPs in surface sediments did not change

significantly between the sampling periods.

1. MO PAU

Hoba chit bao vé thuc vat duoc phan thanh
nhidu nhom khac nhau tiy theo thanh phan
hoa hoc nhu nhém co clo, nhém co phét
pho, nhom cacbamat, nhém pyrethroit,...
Hoéa chit bao vé thuc vat nhom co Clo
(OCs) ra doi vao nhirng nam 1940 - 1950,
ngoai hi€u qua diét trir sdu bénh ting nang

suat cay trong, nhom thudc trir sdu clo hiru
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co con duge sir dung cho nhiéu muc dich
khac. Dic tinh ctia héa chit bao vé thuc vat
nhoém co Clo 1a phan giai rdt chdm sau khi
dugc phun hay rai vao moi truong. Ching
hoa tan tdt trong cac axit béo, khong tan
trong nude, da sb déu bi phan huy trong
mdi truong kidm va thuong c6 mui hdi kho
chiu, mot sd phan hiy & nhiét do cao. Phin
16n cac hop chét nay rat bén trong thuc vt

va co thé dong vat, tich liy lau dai trong



md md, lipoprotein, sita, theo thoi gian co
thé giy cac bénh hiém nghéo nhu ung thu,
quéi thai,...[1]. Theo théng ké, trong nhitng
nam 1986 — 1990 lugng hoa chét bao Ve
thuc vat dugc sir dung ¢ Viét Nam 1én dén
13-15 nghin tin, phd bién nhét 1a cac hoa
chét bao vé thuc vat co clo. Trén thé gidi da
cAm str dung loai hoa chét nay tir thap nién
70 cta thé ky 20, Viét Nam c6 1énh cAm tur
thang 6/1994 nhung dén nay chiing vin con
ton luu trong méi truong [2]. Cac clo hitu
co ¢6 thé chia 1am 4 loai chinh la: DDT va
chat HCH

(hexaclocyclohexan); cyclodiens va cac

cac lién quan;
chit twong tu; polychorterpen [3].
Mot s6 thude trir siu nhom clo hitu co duge
lwa chon dé xac dinh 1a: lindan (C¢HeCls),
DDT (Ci4HoCls), aldrin  (Cy,HsCly),
diendrin (C,,HsCl¢0), heptaclo(C;oHsCl,).
Bai bdo nay trinh bay két qua danh gia ham

luong cac thudc trir sdu co clo nay trong

mdi trudng nude, trAm tich tr ndm 2013
dén nim 2014. Két qua nghién ctru cho
thidy ham luong cic hop chit nghién ciru
trong cac mau nude duoc ly vao mia mua
va mua kho c6 su khac nhau ro rét. Tuy
nhién, su tich liiy cic hop chit nay trong
tram tich khong c6 su thay ddi nhiéu giita
cac mua trong nam.

2. THUC NGHIEM

2.1 Khao sat dia diém liy mau

a) Vi tri ldy mau

Co s chung dé chon vi ri léy mau 1a: vi tri
trong ving tiép gidp gitta cac cira song véi
bién. Khao sat dia hinh thyuc té, ngu(“)n thai
cua thanh phé, cac diém thu miu & céc toa
d6 tuong tng & bang 1, so dd cac diém lay
mau & hinh 1. Miu nudc va miu tram tich
duoc léy tai cing mot vi tri trén doan song
dai 3 km tinh tir ctra bién vao siu trong luc
dia.

Bdng 1: Ky hiéu va mé ta vi tri ldy mdu tai cira séng Han, Pa Nang

STT | Ky hiéu miu Toa d6 Ghi chu
{ SHD 16.5.9.37.N Bén trong sdng, cach cau Thuan Phudc lkm,
108.13.36.16E | cach bd vé phia Dong 200m
16.4.29.23N X
2 SH3 Bén trong song, cach bo vé phia Pong S0m
108.13.40.93E
16.4.41.70N X
3 SH4 Bén trong sdng, cach bo vé phia Bong 200m
108.13.34.99E
16.40.581N L )
4 SHS5 Gan cau séng Han vé phia Bong
108.13.638E
5 SHE 16.40.473N | Gan cau Séng Han vé phia Tay va cong thai cua
108.13.593E | thanh phd
6 SH7 16.40.930N biém gilra hai cau Thuan Phudc va Cau Song
108.13.522E | Han, chéch phia bo Bic.
; SHS 16.50.262N Bén trong song cach Cau Thudn Phudc 400m,
108.13.580E | cach bo vé phia Dong 100m
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STT | Ky hi¢u miu Toa do Ghi chu

16.50.422N ) 3

8 SH9 Gitra song, cach cau Thuin Phudc 200m
108.13.298E
16.50.608N = N

9 SH10 biém ctra song dau tién
108.13.200E

10 SHI1 16.50.867N | Diém ngin séng va bién bén ngoai cau Thuan

108.13.113E | Phudc

Hinh 1: So' do ldy mdu tai cira séng Han, Pa Ning

b) Pham vi ldy mdu

- MAu trim tich va mau nudce: 10 miu cing
vi tri tr clra song Han dén cAu Thuan
Phudec.

Mau dugc ldy 4 dot tir thang 9/2013 —
11/2014, 2 dot vao mua mua (thang 9/2013
va thang 7/2014); 2 dot vao mua kho (thang
4/2014 va thang 11/2014)

¢) Ldy mdu va bdo quan mdu

Mau nuée duge lay bang thiét bi ldy mau
nudc ngang ¢ tﬁng mat, d6 sdu 50 — 100cm,
chuyén ngay vao binh thuy tinh t&i mau,

dung tich 5 lit, bdo quan ngay va vén
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chuyén vé phong thi nghiém theo TCVN
6663-3:2008 (ISO 5667 — 3:2003).

Mau trim tich mat dugc Iy bang cube bun
Peterson & 16p bé mit khoang 0 — 10 cm,
tron déu, chuyén vao binh t6i mau, van
chuyén va bao quan theo TCVN 6663-
15:2004 (ISO 5667-15:1999)

2.2. Thiét bi, dung cu va hoa chét

- Hoa chit OCs chudn 10ng/ul (10ppm) 1a
hdon  hgp  Pesticide-Mix14 (CASRN
18000014) chuan ding cho cac phép do séic
ky khi (GC). Pay la san phim thuong mai
cua hang Dr.Ehrenstorfer (Germany).




- Thiét bi sic ki khi Varian GC-450,
Detector cong két dién tor (ECD), ¢4t mao
quan CP-SIL 5 CB, chiéu dai 25m, duong
kinh trong 0,25mm, bé day pha tinh 0,4pm.
- Bo situ am dé rira dung cu S30
Elmasonic; Bo ¢6 khi Nito; Bo ¢o cAt chan
khong  STRIKE 202 cua  hang
STEROGLASS.

- Dung modi diclometan, hexan, axeton;
mudi NaCl, Na,SO, tinh khiét phan tich cua
hing Merck — Purc; chit hip phu dé lam
sach mau Florisil (Merck) di hoat hoa &
130°C trong 12 gid; Nudc ct dé ion duoc
chiét lai véi diclometan dé loai bo cc chét
hiru co gay anh hudng.

2.3 Xir ly mau

Mot lit mau nude duge chiét 2 1an voi dung
moi n- hexan, sau d6 dich chiét dugc 1am
sach trén cot chiét pha rin chira pha tinh 1a
florisil. Dung dich rtra giai dugc co dic vé
1 ml va phan tich dinh luong cac hop chit
OCPs trén thiét bi GC/ECD [3, 4]

Mau trdm tich: 10 - 20 gam mau trdm tich
khé duoc chiét siéu 4m v6i 25 ml dung moi
axeton. Thém vao dich loc 300 ml nudce cat,
15 gam mudi NaCl va hdn hop dung moi
hexan/etylaxetat (3:2,v/v) dé tién hanh chiét
long — 16ng. Co6 dac toan bd dich chiét thu
dugc bang cd quay chan khong, sau d6
thém mudi Na,SO4, thém phoi déng vao
dich chiét va tién hanh lam sach miu st

dung c6t chiét chira 1 gam florisil. Cac chat

can phan tich duoc rira giai bang hdn hop 2
% axeton trong hexan. Cudi cung mau dugc
lam gidu biang c6 dudi nito va phan tich
trén thiét bi GC/ECD [3, 4].

2.4 Phén tich trén hé thing GC/ECD
Diéu kién 1am viéc cua thiét bi nhu sau: cot
mao quan CP-SIL 5 CB, chiéu dai 25m,
duodng kinh trong 0,25mm, bé day pha tinh
0,4pum; khi mang He (99,9995%) tde do 1,5
ml/phit; khi bd trg N, (99,9995%) toc do
30 ml/phat.

Nhiét d Detector: 290°C

Nhiét do Injector: 250°CNhiét do cua 1o
theo ché d¢ gradient tir 70 - 290°C

Tbng thoi gian: 31 phut

Xay dung dudng chudn, st dung hdn hop
OCs gdm (a-HCH, B-HCH, vy-HCH
(Lindan), &-HCH, Heptachlor, Andrin,
Heptachlor Epoxyde, Cis-chlordan, Trans-
chlordan, p-p’-DDE, Diendrin, Endrin,
Endosunfan, p-p’-DDD, Endrin Andehyte,
p-p’-DDT, Endrin
ketone, Metoxychlor). Pha loang tir dung

Endosunfansunfate,

dich gbc 2 ppm ra cac diém ndng do 5
ppb, 10 ppb, 20 ppb, 50 ppb, 100 ppb. Sau
d6 bom trén GC/ECD va thiét 1ap duong
chuin trén may.

3. KET QUA VA THAO LUAN

3.1 Ham lwong tdng OCs trong nuwéc

Két qua xac dinh ham luong téng cac OCPs
& cac dot quan tric trong miu nude duoc
thé hién ¢ Bang 2 va Hinh 2.
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Bdng 2: Ham heong tong OCPs trong mdu nudce tai cira song Han, Da Nang (ug/l)

Ham lwong tdng OCPs (ng/L)
STT | Ky hi¢u miu Mua mwa Mua kho

Théng 9/2013 | Théng 7/2014 | Théng 4/2014 Thang

11/2014

1 | NSH2 0.170 0.204 0.071 0.070
2 | NSH3 0.167 0.189 0.081 0.095
3 | NSH4 0.155 0.177 0.096 0.042
4 | NSH5 0.120 0.120 0.057 0.158
5 | NSH6 0.206 0.185 0.077 0.059
6 | NSH7 0.118 0.172 0.072 0.078
7 | NSH8 0.101 0.104 0.100 0.116
8 | NSHO 0.160 0.105 0.091 0.133
9 | NSH10 0.166 0.156 0.069 0.087
10 | NSHI1 0.145 0.143 0.079 0.108

/ Thang 11/2014
Thang 4/2014
' Thang 7/2014

-/ Thang 9/2013

Hinh 2: D6 thi biéu dién ham lrong OCPs trong mau nudc

tai ciea song Han, Da Nang

Két qua cho thiy tit ca cac miu déu c6 mit
mot sb hop chit OCs, trong d6 mot s6 OCs
¢6 ham lugng cao, vuot gidi han tiéu chuén
nudéc miat QCVN 08:2008/BTNMT (cot
B1) nhu Aldrin, téng DDT, dac biét ham
lwong téng DDT cao hon gii han cia quy
chudn tir 2 dén 45 1an. Mot sé hop chat c6
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ham luong thip hodc dudi giGi han phat
hién cua thiét bi 1a Dieldrin, Endrin, B-
Endosulfan.

Ham luong téng OCPs trong cac mau lay
vao mua mua va mua kho cé sy khac nhau.
Tai phan 16n cac diém 1y miu, ham luong
trong miu ldy vao mua mua cao hon mua




kho. Mot sb diém c6 ham Iugng OCPs cao
hon cac diém khac 1a diém ldy & phia sat
bién gin cdu Thuin Phuéc va cang Tién Sa
(SH3, SH9, SH10); Nong do6 OCPs cao
nhat duoc phat hién tai vi tri gén céng thai
cta thanh phd vao séng Han (SH6). Nhu
vay, budc dau c6 thé du doan cac hoat dong
cong nghiép va dan sinh la nguyén nhan
gdy su ¢6 mat cua OCs khu vuc cira song
Han va day 1a mdt trong cac ngudn gy 6

nhidm moéi truong bién cling nhu anh
hudng dén chat lugng nudc tai khu vuc
nghién ctru.

3.2 Ham lwgng OCPs trong miu trim
tich mat

Két qua x4c dinh ham lugng tdng OCs & cic
dot trong cac mau trdm tich mat khu vuc cira
song Han, thanh phé Pa Ning duoc thé hién
¢ Bang 3 va Hinh 3.

Ham lweng tdng OCs trong tram tich (ug/kg)
STT | Ky hiéu mau i i i Théng
Thang 9/2013 | Thang 7/2014 | Thang 4/2014 11/2014
1 | TTSH2 17,1 17,1 3,70 8,17
2 | TTSH3 22,9 18,3 8,59 11,5
3 | TTSH4 21,8 23,4 4,17 9,69
4 | TTSHS 9,12 20,6 4,92 13,7
5 | TTSH6 87,2 68,4 10,3 17,9
6 | TTSH7 5,31 3,99 9,66 18,8
7 | TTSHS 14,7 23,0 8,95 13,1
8 | TTSH9 5,93 3,53 11,6 11,9
9 | TTSH10 44,9 42,1 10,4 14,6
10 | TTSH11 10,9 12,1 8,51 6,17

el S
& &

<&

o

Thang 11/2014
/
/Théng 4/2014

/
Thang 7/2014

Thang 9/2013

4 N

%%
é"}z\

<

é‘j

Hinh 3: D6 thi biéu dién ham lrong Ocs

trong mau tram tich tqi cira song Han, Pa Nang
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Ham luong téng OCPs trong mau trim tich
khu vuc ctra song Han dao dong trong
khoang 3,1 ug/kg - 87,2 ug/kg t.1. kho va
dugc phat hién trong tat ca cic mau phan
tich. Ham luong cac OCPs dugc tim thiy
cao trong ciac mau SH6, SHI10 v6i ham
luong cao nhdt cia Hetaclo (24,9 pgkg),
tiép dén 1a HCB, Aldrin, lindan; cic chat
Aldrin va Dieldrin c6 ndng do thap hon, c¢6
nhidu miu dudi giéi han phat hién cua thiét
bi. 2,4’-DDT; 4,4°-DDT va cic san phim
phan hiy ctia chiing la DDD va DDE duoc
tim thiy trong tit ca cic mau v6i ham
luong cao 1én dén 11,54 pg/kg (ddi véi
2,4’-DDT trong mau SH10). M6t s6 mau c6
ham lvong DDT, Heptaclo, Lindan c6 ham
lrong vuot qua gidi han cho phép cua quy
chudn k¥ thuat qudc gia vé chét luong trim
tich nudc ngot (QCVN 43:2012/BTNMT).
Céac miu c6 ham luong OCs cao 1a miu ldy
& diém ctra séng, co do dbc cao ngay sat
cau Thuan Phudce (SH10) va diém gin cong
thai thanh phé (SH6). O céc vi tri ndy, ham
lwugng DDT, Heptaclo, Lindan trong cac
mau dugc liy vao thang cubi mua mua
(thang 9/2013) cao hon gidi han trong quy
chuén tir 4 dén hon 9 14n; trong khi d6 ham
luong cua chang trong cic mau duge ldy
vao mua kho x4p xi cac gidi han nay. Nhu
vy, & cac diém ham lwong OCPs trong
mau nudc cao thi ham luong tich tu trong
mau trAm tich mit ciing cao hon so véi cac
diém khac. O nhiéu miu, ham lugng OCPs
liy trong mua mua cao hon so v&i mua kho.
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Két qua nay twong dong véi mot s nghién
ctru vé OCs & mot vai khu vuc cira bién c6
dia hinh twong tu [5, 6].

4. KET LUAN

Pi xé4c dinh dugc sy c6 mat caa mdt sb
chit thubc trir sdu co Clo trong miu nudc
va trAm tich tai khu vuc ctra song Han,
thanh phd Da Ning. Mot s6 chit nhu DDT,
Heptaclo va Lindan ¢6 ham lugng tuong
dbi cao. Ham luong tong OCPs trong hiu
hét cic miu ldy vao mua mua cao hon so
véi mua khd. Dic biét tai mot s dia diém,
ham luong téng DDT (DDD, DDE, 2.4’-
DDT va 4,4’-DDT) trong cic mau ldy vao
mua kho cao hon gi¢i han cua quy chuin
k¥ thuat qudc gia vé& chit lwong nudc mit
(cot B1) tir 2 dén 45 1an. MAu trdm tich &
cac khu vuc cira song va khu vuc gin cong
thai thanh phd ciing c6 ham lwong OCPs
cao trong d6 DDT, Heptaclo, Lindan cao
hon giéi han cho phép ddi voi trdm tich
nude ngot theo QCVN 43:2012/BTNMT.
Két qua trén budc ddu cho thiy, nudc va
tram tich song Han da va dang c6 mit cac
OCs, can c6 cac nghién ctru & quy md rong
hon dé tim ra quy lut cia sy van chuyén
cac chit nay tir d6 dua ra nhirng khuyén céo
nhim bao vé nguén nudc mat, hé sinh thai,
suc khdée con ngudi, moi truong du lich
cling nhu han ché cac ngudn gy 6 nhiém

bién.

(xem tiép tr. 151)
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