DANH GIA MUC BO TGN LUU VA XU HUGNG BIEN BOI CUA PCB
TRONG DAT TAI BAC NINH

ThS VU PUC TOAN
Khoa Moi truong, truong Pai hoc Thuy Loi

Tom tit: Mot s6'dong phdn PCB dién hinh va PCB tong da duoc lua chon dé phdn tich trong dat
bé mdt tai tinh Bdc Ninh, Viét Nam. Bon muoi mdu ddt duoc 1Ay tai trung tam thanh phd Bdc Ninh
va ba huyén xung quanh (Tt Son, Tién Du, Yén Phong). Nong do ciia PCB dugc xdc dinh bang
phitong phdp sdc ky khi khoi phé. Két qud phdn tich cho thdy cé su ton luu ciia PCB ¢ pham vi rong
tai Bdc Ninh. Tai khu vuc cé hoat dong cong nghiép va do thi, nong do PCB téng nam trong khodng
tir <0,02 dén 32,68 nglg (nong do trung binh 20,17 + 11,09 nglg), trong khi tai khu vuc c¢é hoat dong
nong nghiép, nong do PCB téng nam trong khodng <0,02 dén 13,26 nglg (nong do trung binh 7,27 +
2,69 nglg). Phan tram trung binh cua PCB 28, PCB 52, PCB 101, PCB 138, PCB 153, PCB 180 so
véi tong 6PCB trong mdu ddt lan luot la 3,1%, 13,9%, 21,7%, 30,7%, 25,8%, 4,8%. Két qud nay chi
ra su xdm nhdp ciia PCB vao ddt da dién ra trong thoi gian dai. Toén du ciia PCB trong ddt ¢ xu
huong giam.

T khod: ton luu, PCB, ddt, xu hudng.
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Polyclobiphenyl (PCB) 1a nhém chét téng
hop gébm 209 chat dong dang va dong phan.
PCB dugc phan loai thanh 10 nhém nho, mdi
nhom chtra cac PCB ¢6 cung s6 nguyén tu Cl.
Ho chadt ndy duoc téng hop va san xudt, sk
dung rong rdi & nhiéu nudc tr nam 1930 nhu
My, cac nudc Tay Au, Nhat Ban va Lién Xo cil.
Theo cac s6 liéu udc tinh, khoang 2 triéu tan

PCB da dugc san xuit trén thé gidi trong do6
khoang 1.340.000 tan tai My, 60.000 tan tai
Nhat va 600.000 tan tai cac nudc khac. Cac tng
dung ctia PCB chu yé&u dua trén kha nang chiu
nhiét cao, kha nang dan nhiét va cach dién tét,
dong thoi bén vé6i tic dong cia moi trudng.
PCB dugc st dung chu yéu trong linh vuc cong
nghiép. Céc tng dung phd bién ciia PCB dugc
trinh bay trong bang 1.

Bdng 1. Mot s6 ting dung phd bién clia PCB

Ung dung Mot vai san pham dién hinh va noi ding

Thanh phan | Trong bién thé Bién thé dung cho cdc toa nha, bénh vién, van chuyén dudng

clia ddu sét...

cichdién | Trong tu dién Tu dién cho dén huynh quang, dén thuy ngan. Cic thiét bi dién
trong gia dinh nhu mdy di€u hoa, may giat, 10 vi séng.

- Tac nhan d6t néng va lam lanh trong cong nghiép nhu san
xudt hoa chat, san xuat thic an, tong hop nhua...

- Chat tién gia nhiét cho diu ctia tiu thuyén, trung tam cap nhiét

DAau boi tron ¢ nhiét do cao, dau trong bom chan khong

Thanh phan cla chédt truyén
nhiét trung gian (DGt néng va
lam lanh)

Thanh phan ctia ddu boi tron

Thanh phan | Dung cich dién Thanh phan cua vat liéu bao phu va cich dién cho cic day dién
cta chat Duing chiu nhiét Tron v6i cdc nhua polyeste, polyetylen, cao su..
hoa déo Ung dung khéc Tron v6i cic chat dinh, son vécni, chat sap va nhua dudng.

Son dung chiu nhiét, chong mai mon va chong an mon do hoa
chit; muc in.

Thanh phan cta 16p phu ngoai cta gidy; chat bit kin trong 6to;
phu gia trong diu chiu nhiét

Thanh phan ctia son va muc in

Céac tng dung khac
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Déng ti€c la sau hang chuc nam san xudt va
stt dung PCB, céac nha khoa hoc méi phat hién ra
day 1a ho chat c6 tac hai 16n dén con ngusi va
moi truong. Theo T6 chic Y t€ the gisi, PCB
duoc x€p vao nhém 2B, nhém chit ¢6 kha nang
gay ung thu ciing nhu hang loat anh huéng xau
dén hé than kinh, hé mién dich va hé noi tiét cua
con ngudi. Diéu ddng lo ngai 1a PCB ¢6 thé tich
tu trong moi truong dat, nude, khong khi, thuc
vat trong hang thap ki va c6 kha nang phat tdn &
khoang céach tir hang tram cho t6i hang nghin
kilo mét so v6i nguodn thai. Sau khi c6 cac phat
hién vé doc tinh cta PCB, viéc san xudt va su
dung nhém chét nay da bi cdm & nhiéu nudc.

Cl, 3 2 X ¥ Cl

C12H10-x-y (x+y)

x+y=<10)

Hinh 1. Céng thiic cdu tao cia PCB

Viét Nam khong san xuat PCB ma chi nhap
khdu céc thiét bi chita PCB (bién thé, tu dién) tir
Lién X6 ci, Trung Quéc, Rumani va mot sO
nudéc khic tir truéc nam 1992. Ngoai ra, PCB
con ting duge st dung lam thanh phan cua chit
16ng truyén nhiét trong mdy tuabin; chat phu gia
trong dau nhon, muc in va chat hoa déo tai Viét
Nam. Tt nam 1992, Viét Nam da cadm nhap
khau PCB, tuy nhién van con mot lugng déng ké
chat nay con ton tai trén cac thiét bi dién cii
hodc nam trong kho cho xtr 1i. Theo diéu tra cua
Cuc Moi truong nam 2006, van con khoang
19.000 tan dau céch dién trong toan qudc c6 kha
nang chia PCB [2]. Lugng ddu nay chl yéu nim
trong cdc bién thé€ cii va l1a nguén c¢6 nguy co
gay phat tan PCB ra moi truong.

Hién nay, trong hé thong quan trac quoc gia
ctia Viét Nam chua ti€n hanh quan tric chinh
thic PCB. Hau hét cic du dn nghién cdu vé

Cl

nhém chat nay dugc thuc hién bdi cac Vién,
Truong dai hoc va cac phong thi nghiém truc
thuoc cac Bo nganh lién quan. Theo mot s6 két
qua da cong bs, PCB da xam nhap vao moi
truong dat & Bac Ninh [6,14]. Ban khoan vé tinh
trang d6, vao vai nam qua, chiing toi da tién
hanh nghién cttu nham dinh gid tinh hinh ton
luu PCB trong dit tai Bac Ninh & thoi diém hién
tai, dong thoi so sanh véi cidc nghién ctu trong
qué kht, tir d6 danh gid mic do ton luu trong
dat va xu huéng bién déi cha ching theo thoi
gian.

2. PHUONG PHAP NGHIEN CUU

2.1. Phuong phap lay mau

Bon muoi mau dat duoc 18y tai cac lang va thi
tran, thudc huyén Ti Son, huyén Tién Du, huyén
Yén Phong va thanh pho Béic Ninh. Day 1a céac
khu vuc mang tinh dai dién cta tinh. Cdc mau
duogc 1y xung quanh céc khu vuc c6 hoat dong
cong nghiép dong thoi duoc 14y ngdu nhién tai
cdc khu vuc c6 hoat dong do thi va hoat dong
nong nghiép nham so sdnh vé miic do ton luu
chat nghién cttu. Cic mau dit dugc 1dy, bao
quén, van chuyén va xir ly so bo trong phong thi
nghiém theo tiéu chudn Viét Nam (TCVN) gém
TCVN 4046 - 85 (phuong phap ldy mau dat
trong khu vuc nong nghié¢p), TCVN 4047 - 85
(ddt trong trot - phuong phap chudn bi dat dé
phan tich), TCVN 5297 — 1995 (chat lugng dat -
cach ldy méu - cac yéu cau chung), TCVN 6857
- 2001 (chat lugng dat - phuong phap don gian
dé mo ta dat) va tieu chuin ctia Hiép hoi tieu
chuin quoc t€ (ISO 10381-5:2005: chat luong
dat — 1ay mau — hudng dan trinh tu khao sat su 6
nhiém dat & cdc khu dat do thi va cong nghiép)
[4,8,9,10,11]. Cdc mau dat dugc 18y déu 1a mau
tron. DO sau 14y mau 1a dén 5 cm dit bé mat.
Mau dat sau khi xtt 1y so bo dugc bao quan &
4°C, sau d6 dugc van chuyén va phan tich tai
phong thi nghiém ctia khoa Hod, truong dai hoc
Khoa hoc tng dung Basel, Thuy S§.
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Hinh 2. Bdn do khu vuc ldy mdu tai Bdc Ninh

2.2. Phuong phap phan tich

Noéng do clia sdu dong phan PCB dién hinh
(danh s6 theo danh phap cua IUPAC: PCB 28,
52, 101,138, 153, 180) va PCB téng dugc phan
tich theo phuong phap ctia Tanabe va cac cong
su thuoc Truong dai hoc Ehime, Nhat Ban. Sau
PCB trén 12 céc PCB chi thi theo tiéu chuin cua
bic. Ching c6 mat trong hau hét cic loai PCB
thuong phdm va duoc tim thay trong nhiéu thanh
phan ctia moi trudng (dat, nudc, khong khi).
Phuong phap phan tich stir dung da dugc cong bo
va ap dung trén nhiéu cong trinh va tap chi cé uy
tin qudc t€ [6,12,13]. Cdc dung moi st dung déu
thuoc loai tinh khi€t sac ki va dugc mua tir cong
ty Fluka ctia Thuy Sy.

Nong do cua cac chat nghién cttu trong dat dugc
xéc dinh theo phuong phap chuin ngoai, st dung
dién tich pic sic ky dé tinh todn. Nong do cuia sdu
PCB (PCB28, PCB52, PCB101, PCB138, PCB153
va PCB180) dugc xdc dinh tir dudng chuin xay
dung boi chudn 6PCB (ky hiéu EC-4058, Fluka,
Thuy S§). Nong d6 PCB tong duoc xdc dinh tir
dudng chuén xay dung boi hén hop 4 Aroclor
(Aroclor1016, Aroclor1232, Aroclor1248,
Aroclor1260, Fluka, Thuy S§). Néng do PCB téng
1a tong nong do cha cac PCB dong phan va dong
loai 6 trong méu dat. Pudng chuén gém sdu diém
v6i mbi chat phan tich, dugc xay dung bang cich
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stt dung cac dung dich pha loang tir dung dich
chuén va déu c6 hé s6 tuyén tinh 16n hon 0,99.

Céc thiét bi st dung cht y&u gébm mdy sac ky
khi (ky hiéu Varian Star 3400Cx) két n6i khoi
phd (ky hiéu Varian Saturn 2000) c6 trang bi bo
bom mau tu dong (ky hiéu Varian 8200Cx). Cot
sdc ky mao quan st dung, ky hiéu SPB-5 (5%
Phenyl/95% Dimethyl Polysiloxan), ¢ chi¢u dai
30 m, duong kinh trong 0,32 mm va chiéu diy
16p mang 1a 0,25 pm.

Hiéu sudt thu héi duge xdc dinh bang céc
mAu thém, chudn bi theo phuong phép da cong
b6 cia Mehmet Emin Aydin va cdc cong su [1].
Chat chuin cta PCB28, PCB52, PCBI01,
PCB138, PCB153 va PCB180, dugc dua vao mau
thém dé dat ham lugng 40 ng/g cho méi chat.
Hiéu suét thu hoi cua cdc chat trén tir viéc phan
tich mau thém cho két qua trong khoang tir 80%
dén 98%. Gidi han phat hién cua phuong phap 1a
0,02 ng/g khéi lugng kho véi moi PCB chi thi.
Mot miu tring dugc phan tich v6i méi loat nam
mau ddt va déu khong phéat hién thdy chat
nghién cttu. Cac tinh todn ham lugng cua chat
nghién ctu khong qui d6i vé hiéu suat thu hoi.
S6 mau 1ap dugc phan tich bang 10% s6 méau dat
va do léch chuin ctia cdc miu lip déu nhd hon
15%. Cic ham lugng tinh todn dugc tinh trén
khai lugng kho ctia mau dat.



3.KET QUA VA THAO LUAN

3.1. Miic dé ton luu cia PCB trong dat tai
Bac Ninh

Két qua phan tich cho thay, ton du cua PCB
duoc phat hién & pham vi rong (29/40 mau). Tai
khu vuc cé hoat dong cong nghiép va do thi,
néng do PCB téng nim trong khoang tir <0,02
dén 32,68 ng/g (ndng do trung binh 20,17 +
11,09 ng/g). Hién tai, Viét Nam chua cé tiéu
chuédn vé gi4 tri t6i da cho phép cua PCB téng
trong dat. PCB thuoc nhom clo hitu co, 1a nhitng
chit bén viing kh6 phan hiy, c6 kha nang tich
liy trong mé md& cua ngudi va dong vat, di
chuyén trong chudi thic an tu nhién dan dén c6
kha nang gay doc tich liy cho con nguoi. Vi
vay, ton du cua PCB xuét hién trong phan 16n
céc mau dat tai Bac Ninh 1a rat dang chi y.

Tir cdc ting dung ctia PCB & Viét Nam, c6 thé
du dodn nguon gay 6 nhiém PCB tai cdc khu vuc
cong nghiép va do thi cha yéu la tir cic bién the
va tu dién cii dd dugc dung & Bic Ninh. PCB c¢6
thé xam nhap vao moi trudng khi cdc thiét bi
trén hong héc, bi su c6 vé dién va su co chay.
Khi thay thé dau cach dién c6 PCB, diu ciing ¢
thé bi roi vii tai noi dat cdc mdy bién thé, gay ra
nguy co PCB xam nhap vao moi truong. Cic
nguon dau chda PCB sau khi thay thé, néu
khong duoc luu trit va xtr ly ding cach ciing s€
la cdc nguén 6 nhiém ding ké. P6 ciing la
nguon c6 kha nang gay 6 nhiém PCB 16n nhét ¢
cac dia phuong khac cua Viét Nam [2].

Viéc nhap khau dau cdch dién c6 PCB da bi
cdm nhung viéc st dung dau bién thé€ chita PCB
trén mang ludi dién van chua hoan toan kiém
soat dugc. Theo diéu tra nam 1999 clia Tong
cong ty dién luc Viét Nam, dau céich dién tai
mot s6 bién th€ trén mang ludi dién khu vuc
phia Béic da dugc 14y va phan tich. Két qua c6
40% s6 mau dau vuot qua ngudng PCB cho
phép. Mot s6 dau bién thé c6 nhan khong chia
PCB nhung van phat hién c6 PCB vuot qua tiéu
chuan [7].

Tai khu vuc c¢6 hoat dong nong nghiép cua
Bic Ninh, néng do PCB téng nam trong khoang
<0,02 dén 13,26 ng/g (n6éng do trung binh 7,27

+ 2,69 ng/g). Cdc diém 1ay miu nim khong xa
khu vuc dan cu & trung tam thanh pho va céac
lang thudc cdc huyén xung quanh. Do vay, PCB
c6 thé lang dong xudng cdc khu vuc d6 do su
lan truyén theo dudng khong khi tir cic diém o
nhiém PCB ¢ khu vuc cong nghiép va do thi.
Nhin chung, néng do PCB tong cao nhit & khu
vuc cong nghiép, ti€p theo dén khu vuc do thi va
nong nghiép. Diéu nay 1a phit hop vdéi thuc € st
dung cua PCB ¢ Viét Nam.

3.2. Bién déi cua PCB trong dat

Trong moi truong dit, PCB bi bién déi dudi
tdc dung cua vi sinh vat thanh cdac phenol. Khi
do6, phan tram cua cac dong phan PCB s€ thay
déi so v6i khi con & trong cdc thuong pham.
Thong qua viéc ddnh gia phan tram ctia sau PCB
dién hinh da luva chon trong mau dat, c6 thé thu
duoc céc két qua vé su bién déi ctia PCB ciing
nhu thoi gian xam nhap cua ching vao dat.

Cédc dong phan tr nhém ba dén nhém tim
ctua PCB dugc phat hién trong cdc miu dit phan
tich. Phan tram trung binh cta sdu PCB chi thi
so vé6i téng 6PCB (t6ng ndng do ctia 6 PCB lua
chon) thu duoc theo trat tu PCB 138 > PCB 153
>PCB 101 > PCB 52 > PCB 180 > PCB 28. Trat
tw nay c6 thé gidi thich do cdc PCB c6 do clo
hoé thdp kém bén viing va cé gia tri 1gK,, thap
hon cac PCB c6 do clo hod cao. Cac PCB c6 do
clo hoa thap ciing dé bay hoi hon. Do vay, cic
PCB c6 d6 clo hoé cao c6 xu hudng tich tu nhiéu
hon trong dat, con cac PCB c6 do clo hoa thap bi
phan huy va bay hoi nhiéu hon.

Mot 1y do khéc ¢6 thé la do thanh phan phan
tram cua cdc dong phan PCB tir cdc nguén c6
kha niang gay 6 nhiém. Theo thong ké clia Téng
cong ty dién luc Viét Nam, tinh dén nam 1998,
43,7% luong dau céach dién s dung dugc nhap
tr Nga [7]. Pay rd rang 1a nguén c6 kha nang
gay 6 nhiém PCB 16n nhét. Theo nghién cttu ctia
Jiang va cic cong su, Falandysz va cic cong su,
phan tram cta PCB 138, 153, 101, 52, 180 va 28
trong Sovol, tén thuong phdm cta diu bién thé
tr Nga, lan luot 1a 11,4; 7,0; 6,5; 3,6; 0,4 va
0,8% [3,5]. Trong khi d6, thanh phan phan tram
trung binh ctia sdu PCB chi thi so véi téng 6PCB
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trong cdc miu dat tai Bac Ninh giam theo trat tu
PCB138 (30,7%) > PCB153 (25,8%) > PCB101
(21,7%) > PCB52 (13,9%) > PCBI180 (4,8%) >
PCB28 (3,1%). Cac két qua trén cho thdy phan
tram cta cac PCB c6 do clo hod cao trong cac
mau dat 1a 16n hon so véi cac PCB c6 do clo hoa

thap, phut hop véi trat tu trong nguon dau c6 kha
ning gay ra 6 nhiém PCB. Ngoai ra, phan tram
thap cua cac PCB c6 do clo hod thdp va phan
tram cao cua cic PCB c6 do clo hod cao ciling
phan dnh su xam nhap ctia PCB vao dat da dién
ra trong thoi gian dai.
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Hinh 3. Phdn tram trung binh ciia PCB chi thi so védi tong 6 PCB trong cdc mdu dadt

3.3. Xu huéng bién doi theo thoi gian cia
PCB tong

Theo nghién cttu ctia Vi Bic Thao va cong
su, nébng do trung binh ciia PCB téng trong
dat tai Bac Ninh cdc nam 1992 (4 mau dat),
nam 1995 (8 mau dat), nam 1998 (8 mau dat)
va nam 2001 (8 mau dat) lan luot 1a 14,56
ng/g, 18,75 ng/g, 20,95 ng/g va 22,47 ng/g
[14]. Theo nghién ctru cta ching toi tai thoi
diém hién tai (40 miu dat), PCB tdng nim
trong khoang tir <0,02 dén 32,68 ng/g (nong
do trung binh 17,15 ng/g). Nhu vay, theo
nghién ctu cua Vi DPuc Thao va cong su, tu
nam 1992 dén 2001, néng do trung binh cua
PCB tong trong dat tai Bac Ninh c6 xu hudng
tang. Tuy nhién, tr nam 2001 dén thoi di€ém
hién tai, ndong do trung binh ctia PCB téng c6
xu huéng giam nhe (tbr 22,47 ng/g xudng
17,15 ng/g). Pay la chiéu hudng c6 lgi cho
chit lugng moi truong trong khu vuc.
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4. KET LUAN

To6m lai, qua nghién ctu cua chiing toi da cho
thay c6 su ton luu & pham vi rong cua PCB trong
dat tai Bac Ninh. So sdnh vé6i nghién ctiu cia Vil
Dic Théao va cong su thu duge, lugng ton du PCB
c6 xu hudng giam tir nam 2001 cho dén nay. Tuy
nhién do luong gidm la nhd nén dé c6 thé két luan
1a ton du PCB sé ti€p tuc theo xu huéng giam hay
theo xu huéng tang, thi can tiép tuc co céc so liéu
quan tric trong nhiéu nam ti€p theo. Theo ké&
hoach Quéc gia vé xtt ly céc chat 6 nhiém khé
phan huy dugc Thi tudng chinh pht phé duyét vao
nam 2006, viéc st dung céc thiét bi ¢6 chita PCB
s& két thic cham nhat vao nam 2020. Sau d6, PCB
s& dugc tiéu huy hoan toan vao nam 2028 [2].
Thong tin nay, cing véi mot lugng 16n dau chia
PCB van dang t6n tai trén khap Viét Nam, da cho
thay kha niang PCB s& c6 thé tiép tuc xam nhap
vao moi truong. Do d6, viéc quan ly va xir 1y phu
hop cdc ngudn 6 nhiém PCB 1a rat cn thiét.
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Abstract
RESIDUE AND TEMPORAL TREND BY PCB RESIDUE
IN SURFACE SOILS IN BACNINH

Selected PCB congener and total PCB were analysed in the surface soils of Bacninh, Viet Nam.
Forty representative soil samples were collected from the centre of Bacninh city and three
surrounding districts (Tu Son, Tien Du, Yen Phong). The PCB concentrations in the surface soils
from Bacninh were investigated by means of gas chromatography coupled with mass spectrometry.
The analysed results indicated the wide extent of contamination of PCB in Bacninh. In industrial
and urban areas, total PCB concentrations ranged from <0,02 to 32,68 ng/gwith a mean of 20,17 +
11,09 nglg dry weight, while those in agricultural areas ranged from <0.02 to 13,26 ng/g with a
mean of 7,27 + 2,69 ngl/g dry weight. The mean percentages of PCB 28, PCB 52, PCB 101, PCB
138, PCB 153 and PCB 180 compared with D6PCB in the analysed soil samples are 3.1%, 13.9%,
21.7%, 30.7%, 25.8%, 4.8%, respectively. The long-time release of PCB and decreasing trend of
PCB levels are observed.

Keywords: Residue, PCB, soil, temporal trend.
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