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TOM TAT

Trong nghién ctru nay, ham lugng cua 7 polyclo biphenyl (PCBs) dugc xac dinh trong 18
mau bui mat duong |y tai 3 khu vuc dai dién ¢ mién Bac Viét 1a Ha Noi, Thai Nguyén va Bic
Giang. Ham lugng PCBs cao nhat dugc phat hién trong mau bui tai Thai Nguyén (trung vi 1 5,8;
khoang dao dong la 2,1-22 ng/g), tiép theo la trong mau bui tai Ha Noi (3,5; 2,4-9,7 ng/g) va
thap nhat Ia trong mau bui tai Bic Giang (0,060; 0,01-0,33 ng/g). Cac két qua phan tich trén phan
anh mdi lién hé gitra ham luong PCBs trong bui mat duong véi mic 6 cong nghiép hoa va do
thi hda. Két qua danh gia rai ro sic khoe con ngudi lién quan dén bui dudng phd bi 6 nhiém bai
PCBs tai cac khu vyc trong nghién ctu cta chung toi 1a twong di thap. Tuy nhién, cac nghién
ctru tiép theo vé sy ton tai va anh huong tiéu cuc cua PCBs va cac chat & nhiém hitu co khac
trong mau bui mat duong tai Viét Nam 1 rat can thiét.

Tur khéa: PCBs, bui mar duwong, khu viee do thi, khu cbng nghiép, danh gia rui ro.
1. GIOI THIEU

Cac chat polyclo biphenyl (PCBs) duoc liét ké vao Phuy luc A va Phu luc C ciia Cong wdc
Stockholm, 1a mot nhém cac hoa chat nhan tao dwoc st dung rong réi trude day [1]. C6 209 dong
loai phan tir PCBs ¢6 ciu trac co ban twong tu nhau. Trong d6, 7 ddng loai gom PCB 28, -52, -
101, -118, -138, -153 va -180 (7PCBs) thuong duoc phéat hién trong mau méi trudng, vi vay
chung thuong duoc sir dung 1am chi s6 cho 6 nhiém PCB trong mdi trudng va duoc goi 1a cac
PCBs chi thi [2]. Du lugng PCBs trong cac ddi twong méi truong va sinh hoc ¢ Viét Nam da
dugc nghién cau tir nhitng nam 1990 [2, 4]. Trong nghién ciu nay, chdng toi tién hanh khao sét,
ldy mau va phan tich ham luong ciia cac PCBs trong mau bui mat duong ¢ 3 khu vyc dai dién
cho @b thi, khu cdng nghiép va nong thén twong wng tai Ha Noi, Thai Nguyén va Bac Giang, Vi
Mmuc ti€u danh gia ham luong, déc trung tich liy, cing nhu dua ra nhing du doan vé ngudn phat
thai, danh gia rui ro stc khoe con ngudi thdng qua tiép xic véi bui duong bi 6 nhiém bai 7PCBs.

2. PHUONG PHAP
2.1. Thu thap mau bui mit dwong

Nghién ciru duoc thuc hi‘én \{éi 18 mau bui‘mat duong duogc thu thap trong thang 8 ya
thang 9 nam 2016 tai 3 tinh & mién bac Viét Nam, gom: Ha Noi (HN), Thai Nguyén (TN) va Bac
Giang (BG).
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2.2. Phan tich PCBs trong mau bui

Céc PCBs duoc phan tich trén hé théng GC-MS (GC 7890B — MS 5977A, Agilent
Technologies) véi cot tach DB-5MS (30 m x 0,25 mm x 0,25 pm, Agilent Technologies) ¢ ché
d¢ ion hoa va dap electron (EI) va quan sat chon loc ion (SIM). Chat chuén duogc cung cip bai
Wellington Laboratories, hda chat va dung moi déu 1a tinh khiét cho phan tich du lwong PCBs
cua Wako Pure Chemical Industries.

3. KET QUA VA THAO LUAN
3.1. Ham lwgng PCBs trong mau bui mit dwong

Két qua phan tich ham luong caa 7 chat PCBs bao gdm PCB-28, -52, -101, -118, -138, -
153, va -180 cho thiy, cac mau lay & Thai Nguyén c6 ham luong téng cac PCBs (Z7PCBs) cao
nhét (gi4 tri trung vi 1a 5,8; khoang ham luong 1a 2,1-22 ng/g), tiép dén 1a cac mau tai Ha Noi
(3,5; 2,4-9,7 ng/g), mau lay & khu vuc Bac Giang ¢6 ham luong X7PCBs thap nhat (0,06; 0,01
0,33 ng/g). Thir ty ndy cho thay ham lugng X7PCBs trong mau bui mat duong co lién quan chat
ch& dén mirc do cdng nghiép hoa va do thi hda. Mot s6 nghién ciru da chi ra moi lién h¢ gitra mot
s6 ddng loai PCBs voi ham luong tong L209PCBs [4, 5]. Trong do, ham lugng £209PCBs ¢6 thé
dugc uadc tinh tr X7PCBs nhan vai hé 30 4 trong tram tich [5] va cé [4]. Ap dung céch tinh nay,
c6 thé ngoai suy ra £209PCBs trong mau bui tai Bac Giang, Ha Noi va Thai Nguyén twong ung
14 (0,24; 0,04-1,32 ng/g), (14; 9,6-38,8 ng/g) va (24; 8,4-88 ng/q).

3.2. Pic trung tich lily va ngudn phéat thai 7PCBs

Pic trung tich liiy ctia 7 PCBs trong mau bui mat duong dugc thé hién & Hinh 1 cho thay,
ndng d6 cua cac dong loai chira 5, 6 va 7 clo (PCB-101, -118, -138, -153 va -180) trong c4c mau
bui mit duong & Ha Noi chiém ti 1& cao hon so voi PCB-28 va PCB-52. Ti 18 nay phu hop véi két
qua cua cac nghién ctru trude day tai Viét Nam [4, 5] va ciing twong dong véi thanh phan cia hdn
hop PCB nhap khau tir Nga (Sovol) hoic Trung Quéc (PCB5) vao Viét Nam trong giai doan
1960-1990 [2]. Trong khi d6, nhém ddng loai chira 3, 4 clo (PCB-28 va PCB-52) c6 ham luong
cao hon trong cac mau bui duong khu cdng nghiép & Thai Nguyén vai ti 16 PCB-28 1én dén 51%,
tiép theo 1a PCB-52 chiém 13%, cho thay sy phét thai PCBs gan ngudn va lién tyc trong khu
cdng nghiép nay [3]. Cac PCBs c6 khdi lugng phan ti thap va chaa 3, 4 clo, nhin chung kém bén
va dé bay hoi hon so voi cac PCBs chira 5, 6, 7 clo, sy ton tai cac PCBs nay tai Thai Nguyén
phan anh sy phat thai tir cac hoat dong cong nghiép van dang tiép dién [3].
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Hinh 1: Bdc trung tich lity 7 PCBs trong mau bui mat dwong tai Thai Nguyén (TN),
Ha Ngi (HN) va Bdc Giang (BG)
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Cac mau bui tr Bic Giang c6 ham luong PCBs thap nhat, cho thiy hoat dong nong
nghiép khong phai 1a nguon phét thai chinh cua PCBs & khu vuc nay. Tuy nhién, mot sé6 PCBs
nhu PCB-101, -118, -138 van dugc phat hién trong cac mau bui duong ¢ khu vuc néng thon,
chung té sy phan b rong rdi cua cac chit 6 nhiém nay trong moi truong ¢ Viét Nam. Nhin
chung, ngudn phat thai PCBs trong bui mit duong c6 thé tir dau cach dién trong thiét bi dién ci,
dau boi tron trong xe co gidi, vat lidu co chira PCBs st dung trong xay dung, son, 16p phi bé
mat, phu gia nhwa,... Bén canh d6, su phét thai do qua trinh xur 1y khong dung quy cach cac chét
thai cé chira PCBs cling 1a mdt nguyén nhan dang luu y.

3.3. Riii ro phoi nhiém PCBs trong bui
Liéu lwong hap thu hang ngay (ID, ng/kg/ngay) dugc wdc tinh duwa trén cdng thuc sau:
ID = (C x F x IR) / Trong luong

Trong d6: C la ham luong téqg ciia 7PCBs trong bui duong, F 14 thoi gian l1am viéc/tiép
xuc ngoai duong va IR la lugng bui hap thu trong mot ngay.

Déi véi nhom dbi tueong phoi nhidm nghé nghiép, bao gom ngudi quét dudng, ngudi béan
hang trén phd va canh sat giao thong,... thi F c6 gia tri 10/24 bao gém 8 gio lam viéc va 2 gio di
chuyén. Trong khi @6, cac ddi twong khéc c6 gia tri F 12 2/24, cha yéu lién quan dén hoat dong di
chuyén trén duong [6]. PSi v6i nhom ddi twong phoi nhiém nghé nghiép, gia tri IR 1a 0,16
g/ngay, con véi ddi tuong ¢ khu vuc ndng thon gié tri IR tuong @ng Véi tré em va nguoi 1on 1a
0,05 va 0,02 g/ngay, trong khi d6 gia tri ndy cua déi tugng & khu vuce do thi va céng nghiép tuong
ing la 0,2 va 0,05 g/ngay [6]. Cac gia tri IR sir dung trong nghién ctru nay duoc lya chon & mirc
kich ban phoi nhidm xau nhat. Trong luong co thé trung binh ddi cia ngudi 16n va tré em twong
g 12 60 va 15 kg ddi v6i ngudi Viét Nam.

Tir d6, cac gia tri ID cia 7PCBs trong mau bui dudng udc tinh cho ngudi 16n thude doi
twong phoi nhidm nghé nghiép va ¢ khu vuc d6 thi, cong nghiép nam trong khoang 4,2.10° dén
2,3.10™ ng/kg/ngay, cao hon dang ké so vi mic ctia ngudi I6n khong thuge nhom nay (tir 2,3.10°
* d@én 1,3.107 ng/kg/ngay).

‘ Hé s6 doc hai (HI) cua 7PCBs trong bui la ti 1 cua liéu legng hap thu tinh duoc va gia tri
lieu lvong tham chiéu (RfD), RfD = 20 ng/kg/ngay [6] va duoc tinh theo cng thuc:

=ID/RfD

Néu hé s6 doc hai HI nho hon 1 thi rui ro sirc khoe 1a khong dang ké va & mic chap nhan
dugc. So sénh cac gia tri ID thu duoc tir trén véi gia tri RfD cho thay, gia tri HI nho hon 1 rat
nhiéu nén c6 thé budc dau két luan céc rai ro suc khoe lién quan dén PCBs trong bui dudng ¢
Viét Nam 1a thap. Tuy nhién, can c6 cac nghién ctiru sau va rong hon nira dé danh gia chinh xac
hon nguy co rai ro nay.

4. KET LUAN

Nghién ctru nay cho thiy sy ton tai cia PCBs trong mdi trudng tai cac khu vic nghién
ctru ¢6 lién quan chat ché dén cac hoat dong cong nghiép va mirc d6 do thi hoa. Pic trung tich
lity ctia PCBs d phan anh ngudn phéat thai phuc tap cua chung trong méi truong ¢ Viét Nam. Rui
ro stc khoe lién quan dén hap thu bui duong 6 nhiém bai PCBs ciing duoc danh gid cho mot sé
nhom d6i twong, chi ra mic d6 anh huéng thap. Tuy nhién, dé két luan nay dugc chinh xac hon
nira, can thiét phai tién hanh cac nghién ciu tiép theo vé muc d6 6 nhiém, ngudon phét thai ra moi
truong va tic dong dén sic khoe con nguoi cia cac chat doc trong bui duong tai Viét Nam.
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Lol cam on

Nghién ctru nay dugc tai tro boi Quy Phat trién khoa hoc va cong nghé Qudc gia
(NAFOSTED) trong dé tai ma 56‘ 104.04-2017.310 va (,ié t@i ma sG\CRRPZOlQ-lOMY-Le cua
Quy Chéau A — Thai Binh Duong vé Nghién ctru nhitng bién doi toan cau (APN).
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ABSTRACT

Concentrations and congener-specific profiles of 7 indicator polychlorinated biphenyls
(PCBs) were examined in street dust samples collected from an industrial park in Thai Nguyen
Province, an urban area in Ha Noi City, and a rural area in Bac Giang Provine, northern Vietnam.
Concentrations of 7 PCBs in our street dust samples decreased in the order: industrial (median
5.8; range 2.1-22 ng/g) > urban (3.5; 2.4-9.7 ng/g) > rural samples (0.06; 0.01-0.33 ng/g). These
observations suggest a current emission of PCBs in the industrial park together with historical
releases from electric and electronic equipment in the urban area, indicating the relationship
between environmental levels of PCBs and degree of industrialization and urbanization in
northern Vietnam. Occupationally exposed persons (e.g., street sweepers, salesmen, and traffic
policemen) and children in the industrial and urban areas were estimated to receive higher
exposure doses of dust-bound PCBs compared to general population; however, human health
risks related to street dust contaminated by PCBs in the studied areas were relatively low.

Keywords: PCBs, street dust, urban area, industrial area, risk assessment
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