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SUMMARY

CONTAMINATION STATUS, EMISSION SOURCES, AND EXPOSURE RISK
POLYCHLORINATED BIPHENYLS IN ROAD DUST FROM SOME AREAS,
NORTHERN VIETNAM

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.

1. GIOI THIEU yéu cau phai loai bo PCBs sir dung dudi hinh
Polyclo biphenyl (PCBs) la mdt trong nhitng thirc hoa chat cong nghiép vao nam 2025; tiéu
hop chat 6 nhiém hitu co kho phan hay (POPs) huy céc loai dau, thiét bj va chét thai chira
duogc liét ké vao Phy luc A (cac chét cén loai PCBs (véi nSng dd cao hon 50 ppm) trudc
b6) va Phuy luc C (céac chét phat sinh khong chu nim 2028. PCBs dd bi cAm san xuit va sir
dinh) cta Cong udc Stockholm. Pay la mot dung tai hau hét cac qudc gia tir nhimg nim
nhom cac hoa chit nhéan tao duoc si dung rong cudi 1970, tuy nhién c6 khoang 10% PCBs san
rdi trude ddy, chu yéu trong cac thiét bi dién, xudt tir ndm 1929 van con ton tai trong moi
chit phii bé mat, muc, keo dan, cic chit chng tredong cho dén nay [2]. Trong méi truong, cac
chay va son [1]. Cong udc Stockholm ciing PCBs thé hién day du tinh chit ciia nhém POPs
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va c6 kha nang gay ra nhiing tac dong tiéu cuc
d6i voi hé sinh thai va con ngudi.

PCBs rat bén vimg, c6 kha ning bay hoi, hoa
tan kém trong nudc nhung hoa tan tbt trong cac
chat béo, nén chung c6 thé tich liy trong mo
m& dong vat, di vao chudi thirc an va ton tai
lau dai trong moi trudng. O nhiét d¢ cao, PCBs
c6 thé bi chuyén héa va tao ra cac san pham
phu doc hai, nhu dioxin va cac chét tuong tu
dioxin. Cac PCBs c6 céu tric tugng tu nhau,
gom 1 dén 10 vi tri thé clo vao khung phan tir
biphenyl, tao ra 209 dong loai phan tir PCBs
véi mie doc tinh khac nhau. Trong s6 do, 7
dong loai (PCB-28, -52, -101, -118, -138, -153
va -180) 1a cac thanh phan chinh trong hdn hop
PCBs thuong mai va thuong duge phat hién
trong cac dbi twong moi trudng, sinh hoc véi ti
1¢ dang ké so voi cac ddng loai khac. Vi véy, 7
ddng loai nay thuong duoc sir dung lam chi s6
cho 6 nhiém PCBs trong moi trudng goi 1a cac
PCBs chi thi [2].

La thanh vién thtr 14 cua Cong udc Stockholm
tr nam 2002, Viét Nam da va dang thyc hién
nhiéu dy 4n lién quan dén quan Iy POPs. Du
luong PCBs trong cac ddi trong moi truong va
sinh hoc ¢ Viét Nam da dugc nghién ctu tir
nhitng nim 1990 va tién hanh lién tuc tir d6
dén nay. Tuy nhién, viéc kiém ké danh gia 6
nhiém cac hop chat nay vin chua day du,
thudong xuyén va hi¢u qud; nhén thic cia
doanh nghiép, cong dong vé tinh nguy hai cua
PCBs ndi riéng va cac hop chat POPs néi
chung con han ché [3,5]. Trong nghién ciru
nay, ching t6i tién hanh khao sat, ldy mau va
phan tich ham lugng cta cac PCBs trong mau
bui mdt duong 6 3 khu vuc dai dién cho d6 thi,
khu cong nghiép va néng thon tuong ung tai
Ha Noi, Thai Nguyén va Béc Giang, v6i muc
tiéu danh gia ham lugng, dic trung tich ldy,
cling nhu dwa ra nhitng dy doan vé ngudn phat
thai, danh gia rui ro strc khde con nguoi thong
qua tiép xtc véi bui duong chira PCBs.

2. THU'C NGHIEM

2.1. Thu thip miu bui mit dwong

Nghién ciru duge thyc hién véi 18 mau bui mat
duong dugc thu thap trong thang 8 va thang 9
nam 2016 tai Ha N6i (HN), Thai Nguyén (TN)
va Bic Giang (BQ), mién Bic Viét Nam.
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Trong d6, 6 mau lay tai cac duong phd chinh
v6i mat do giao thong cao trong cac quén ndi
thanh Ha Noi 1a: Ba Pinh, Cau Gidy, Thanh
Xuan, Déng Pa, Hai Ba Trung va Hoan Kiém.
Tai Thai Nguyén, 6 mau liy trén truc duong
Céach Mang Thang 10 tai khu cdng nghiép
Séng Cong I, thanh phd Séng Cong. Tai Bic
Giang, 6 mau liy trén mat duong dan ra cac
rudng lua & xa Mai DPinh, huyén Hi¢p Hoa.
Trong d6, thi 6 Ha Noi 1a thanh phd c6 dan
) dong, mat d6 giao thong cao va la noi tap
trung cac hoat dong thuong mai, dich vy, sinh
hoat. Khu cong nghiép Song Cong I la khu
cong nghiép dau tién cua Thai Nguyén, hoat
dong chu yéu & cac linh vuc: luyén kim, tinh
ché quéang, gia cong co khi, vat liéu xay dung,
dét may va lép rap linh kién dién t&r. Mai Dinh
1a mot x4 thudn nong & Bic Giang, c6 mirc do
d6 thi hoa, mat d6 dan sb va tin suit giao
thong thép, it bi anh hudng boi cac hoat dong
san xuat cong nghiép.

2.2. Quy trinh xir Iy miu bui nhim phan
tich ham lwgng cac PCBs

Mau bui mit dudng duoc dong nhit bang cach
riy qua sang c6 kich thuéc 16 100 pum. Cén
chinh x4c khoang 1 g maiu, thém chéat dong
hanh ('3Cj-PCB-28, -52, -101, -118, -138, -
153, -180; 1 ng mdi chat) rdi tién hanh chiét
siéu Am 14n luot voi 10 mL axeton va 10 mL
axeton/hexan (1:1). Thoi gian chiét d6i voi mdi
dung mdi 1a 10 phut. Dich chiét tir 2 loai dung
moi dugce gop lai, c6 dac va chuyén vao dung
mdi hexan. Dich chiét trong hexan dugc xir ly
bang acid sunfuric 98% va lam sach trén cot
thay tinh chura 3 g silica gel da dugc hoat hoa 3
gio & 130 °C. Cac PCBs duoc rira giai bang
hén hop dung méi diclometan/hexan (5:95,
v/v). Dich rira giai dugc co dic, chuyén vao
dung moi decan va thém chat ndi chuan (13C -
PCB-209) tru6c khi phén tich trén hé thong séc
ky khi ghép ndi khéi phé GC-MS (GC 7890B
— MS 5977A, Agilent Technologies) véi cot
tach DB-SMS (30 m x 0,25 mm x 0,25 pm,
Agilent Technologies) & ché do ion hoa va dép
electron (EI) va quan sat chon loc ion (SIM).
Céc PCBs dugc dinh lugng bang phuong phap
ndi chudn va pha loang dong vi. Hoa chat va
dung moi str dung trong nghién ctru nay déu la



loai tinh khiét cho phan tich du lugng PCBs
dugc cung cip boi Wako Pure Chemical
Industries. Cac chat chuan dugc cung cip boi
Wellington Laboratories. P9 thu hdi ciia cac
chit dong hanh nim trong khoing 75% dén

105%. Giéi han phat hién ctia phwong phap dbi
v6i cac PCBs nam trong khoang 0,010 dén
0,030 ng/g. Thong tin chi tiét vé cac PCBs lya
chon trong nghién ciu nay dugc trinh bay
trong Bang 1.

Bdng 1: Théng tin vé cdc PCBs hra chon trong nghién ciru

MaIUPAC (PCB28|(PCB52|PCB101 | PCB118 | PCB 138 PCB 153 PCB 180
2,44~ [2,2'5,5-12,2'4,5,5-12',3,4,4',5'-12,2",3,4,4',5'-(2,2',4,4',5,5'-12,2',3,4,4',5,5'"-
Hop chét Triclo [Tetraclo| Pentaclo | Pentaclo Hexaclo Hexaclo Heptaclo
biphenyl |biphenyl| biphenyl | biphenyl | biphenyl biphenyl biphenyl
Phan tir khoi 257,5 | 292,0 326,4 326,4 360,9 360,9 395,3
Nhiét d¢ hoi
“? ‘gfcl;ay M o337 | 360 | 381 381 400 400 417
Log Kow 5,7 5,8 6,3 6,7 6,7 6,8 7,2
t1/2 khong ki (ngAY) [ 25 25 100 120 250 250 500
t1/2 nuse (NAY) 1000 1250 2500 2500 5000 5125 10000
ti2 aar (ngAY) 1083 3650 2300 2300 6875 6875 13750
t1/2 whm tich (ngAY) [ 1083 3650 3650 3650 6875 6875 13750

3. KET QUA VA BAN LUAN

3.1. Ham hrong PCBs trong miu bui miit duong
Ham luong cia 7 chat PCBs bao gdbm PCB-28,
-52, -101, -118, -138, -153, va -180 (X7PCBs)
duoc trinh bay trong Bang 2. Két qua cho thdy,
tat ca cac mau bui mat duong ldy tai Thai
Nguyén va Ha Noi déu chira 7 PCBs. PCB-28
khong phat hién trong 6 miu bui lay tai Béc
Giang, mot mau bui tai day chi c6 PCB-52 ma
khong c6 6 PCBs khic. Nhin chung, cac mau
ldy & khu cong nghiép Thai Nguyén c6 ham
lugng X7PCBs cao nhét (gia tri trung vi 1a 5,8;
khoang ham luong 14 2,1-22 ng/g), tiép dén 1a

cac mau tai Ha Noi (3,5; 2,4-9,7 ng/g), mau
ldy & khu vyc Bic Giang c6 ham luong
¥7PCBs thip nhét (0,06; 0,01-0,33 ng/g). Thir
tu nay cho thdy ham luong £7PCBs trong mau
bui mat dudng co lién quan chat ché dén mirc
d6 cong nghi¢p hoéa va d6 thi hdéa. So voi
nghién ciru trude day [9], két qua ham lwong
Y7PCBs trong bui mat duong tai Ha Noi va
Thai Nguyén tuwong duong véi ham lugng
trong dat bé mit ldy tir khu vuc san xuit néng
nghiép va hoi thip hon so vé6i khu vic cong
nghi¢p va do thi ctia Ha Noi [9].

Bdng 2: Ham lwong PCBs trong mau bui mdt dwong tai Thai Nguyén, Ha Ngi, Bic Giang

Chi Thai Nguyén ﬂ Ha Noi 7 Bic Giang ﬂ

Trung vi| Min | Max | Tong |Trung vi| Min | Max | Tong | Trung vi| Min | Max | Tong
PCB-28 | 2,381 |0,671|14,043|23,894| 0,117 |0,095|0,252| 0,82 | KPH |KPH |KPH | KPH
PCB-52 | 0,509 |0,298] 3,205 | 6.024 | 0,164 |0,113]0,718| 1,51 | 0,005 |KPH [0,013|0,033
PCB-101 | 0,457 |0,177| 1,058 | 3,010 | 0,355 |0,327|1,788| 3,66 | 0,006 |KPH |0,034|0,066
PCB-118 | 0,825 |0,402| 1,651 | 5,158 | 0,708 ]0,619(2,867| 6,44 | 0,008 |KPH |0,073|0,145
PCB-138 | 0,694 |0,229| 0,967 | 3681 | 0,768 |0,571(2,133| 5,74 | 0,015 |KPH |0,081|0,136
PCB-153 | 0,526 |0,143| 0,843 | 2,832 | 0,599 |0,373(1,723| 4,71 | 0,018 |KPH |0,066|0,129
PCB-180 | 0,335 |0,103| 0,529 | 1,860 | 0,375 |0,183|0,749| 2,43 | KPH |KPH [0,063|0,078
7PCBs | 5,823 |2,126(22,296|46,459| 3,466 |2,442|9,702(25,31| 0,055 |0.010|0,329|0,586
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Mot sb nghién ctru di chi ra mdi lién hé giita
mot sb déng loai PCBs chi thi véi ham lugng
téng 209 PCBs (£209PCBs) [5,6,7]. Trong do,
ham lugng $209PCBs trong trim tich [6] va c4
[5] c6 thé dwoc udc tinh tir 7PCBs nhan véi
hé s 4. Theo d6, ddi v6i cac méu lay tai Thai
Nguyén, Ha Noi, Bic Giang, c6 ham lugng
¥7PCBs tuong tng 1a (5,8; 2,1-22 ng/g), (3,5;
2,4-9,7 ng/g) va (0,06; 0,01-0,33 ng/g) sé&
ngoai suy dugc ham lugng £209PCBs 1an luot
la (24; 8,4-88 ng/g), (14; 9,6-38,8 ng/g) va
(0,24; 0,04-1,32 ng/g).

3.2. Pic trung tich liiy va nguén phat thai
PCBs
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Dic trung tich liiy ciia 7 PCBs trong mau byi
mit duong dugc thé hién ¢ Hinh 1. Nong do
clia cac dong loai chira 5, 6 va 7 nguyén tir clo
(PCB-101, -118, -138, -153 va -180) trong cac
mau bui mit duong & Ha Noi chiém ti 1& cao
hon so véi PCB-28 va PCB-52. Ti 1é Piéu nay
phii hop véi két qua cia cac nghién ciru trude
day tai Viét Nam [3,6,9] va ciing twrong dong
v6i thanh phan cta hdn hgp PCB nhap khau tir
Nga (Sovol) hodc Trung Qubc (PCBS5) vao
Viét Nam trong giai doan 1960-1990 [2,9,10],
dugc st dung rong rdi trong cac thiét bi dién,
muyc in, chit chdng chay, chat két dinh va
nhiéu tng dung khac.

N7
M
gl §

o] o ™ o o) o - oo} =] o o
— ™ w =] o~ Cal o — o ] o]
— — — - o cb — — — — —
' . ' ' ! '
[=a] [==] @ [=s] o o [=2] j=a} [==] [==] j==]
o o o o a o O O o o o
o a a (=9 o a =% o a

T
Z
®
@

Hinh 1: Bdc trung tich liiy cia 7 PCBs trong mdu bui mdt dwong tai Thdi Nguyén (TN), Ha Néi (HN)
va Bic Giang (BG)

Trong khi d6, nhém ddng loai chtra s6 nguyén
tir clo thép (3 va 4 nguyén tir clo, gdbm: PCB-
28 va PCB-52) c6 ham lugng cao hon trong
cac mau byi duong khu coéng nghiép & Thai
Nguyén véi ti 16 PCB-28 1én dén 51%, tiép
theo 14 PCB-52 chiém 13%, cho thdy su phat
thai PCBs gan ngudn va lién tyc trong khu
cong nghiép nay. Mit khac, cac PCBs co khdi
luong phan tir thip va chira 3, 4 nguyén ti clo,
nhin chung kém bén va d& bay hoi hon so véi
cac PCBs chira 5, 6, 7 clo. Nhu vay, c6 thé
nhan théy, su tOn tai cua chung trong mau bui
0 Thai Nguyén phan anh su phat thai tur cac
hoat dong cong nghiép van dang tiép dién. Hai
PCBs nay la thanh phan chinh ciia hdn hop
PCBs thuong mai dugc sir dung lam phu gia
trong chét long dién moi cua cac tu dién va
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may bién thé, chat 16ng truyén nhiét, chét long
thiy luc trong céc hé théng cong nghiép va cac
tng dung khac nhu chat déo héa, chat két dinh
va chat kéo dai sap [4].

Dbi voi cac mau bui Bic Giang, noi chu yéu
chi ¢6 hoat dong san xudt nong nghiép, ham
luong cac PCBs déu thip hon so véi mau lay
tai Ha Noi va Thai Nguyén. O mot sé dia diém
liy mau tai Bic Giang da khong phat hién
duoc ham lugng ciia mot s6 PCBs. Két qua nay
phan anh hoat dong nong nghi€p & khu vuc
khao sat cua nghién ctru nay khoéng phai la
ngudn phat thai chinh cia PCBs. Tuy nhién, du
¢ khu vuc nong thon, c6 muc do do thi hoa,
mat d6 dan so va tin suat giao thong thip, it bi
anh hudng boi cac hoat dong san xuét cong
nghiép, trc 1a kha ning chtra ngudn phat thai



PCBs thip, nhung da phat hién cac PCB-101, -
118, -138, chimg to6 su phan bd rong rai cla
PCBs trong moi trudng tai Viét Nam.

Theo Ké hoach quéc gia Viét Nam vé thuc
hién Coéng wéc Stockholm dbi véi cac chét
POPs, uéc tinh c6 khoang 7000 tan dau c6 kha
ning chira PCBs ¢ nudc ta tinh dén ndm 2006.
Trong s6 nay, khoang 1400 tén 1a diu bién thé
va tu dién cua Dién lyc Viét Nam va cic nha
may dién doc lap khac trong ca nude [2]. Tuy
nhién, hién chua c6 thong tin vé tinh trang s
dung PCBs trong céac linh vuc cong nghiép
khac. Nguon phat thai PCBs trong bui mit
duong co thé tir dau cach dién trong thiét bi
dién cii va dau bdi tron trong xe co gidi, hodc
tor son, 16p phu bé mit va phu gia nhya co
trong vat licu xay dung cé chua PCBs ¢ cac
tda nha va co so ha ting giao thong. Bén canh
do, su phat thai do qua trinh xu Iy khong dung
quy cach cac chit thai co chira PCBs ciing la
mdt nguyén nhan dang luu y. Bui mat duong
6 thé dong vai tro 1a mét chi thi cho hién trang
6 nhiém va ngudn phat thai cia PCBs ciing
nhu cac chit 6 nhidm hitu co khac [7].

3.3. Riii ro phoi nhiém PCBs trong bui

Liéu lwong hip thy hang ngay (ID, ng/kg/ngay)
dugc udce tinh dya trén cong thire sau:

ID =(C x F x IR) / Trong lugng

Trong d6: C 1a ham luong tong ctia 7 PCBs
trong bui duong, F 1 thoi gian lam viéc/tiép
xtc ngoai dudong va IR 1a lwong bui hip thu
trong mot ngay. Di voi nhém dbi twong phoi
nhiém nghé nghiép, bao gém ngudi quét
duong, ngudi ban hang trén phd va canh sat
giao thong,... thi F c6 gia tri 10/24 bao gdm 8
gio 1am viée va 2 gio di chuyén. Trong khi dé,
cac ddi twong khac ¢6 gia tri F 1a 2/24, chu yéu
lién quan dén hoat dong di chuyén trén duong
[8]. P6i v6i nhém ddi twgng phoi nhidm nghé
nghiép, gia tri IR 14 0,16 g/ngay, con véi ddi
tugng & khu vuc nong thén gid tri IR twong
tng véi tré em va nguoi 16n 1a 0,05 va 0,02
g/ngay, trong khi d6 gia tri nay cua ddi tuong &
khu vyc d6 thi va cong nghiép tuong tng 1a 0,2
va 0,05 g/ngay [8]. Céac gid tri IR su dung
trong nghién ciru nay dugc lya chon & muc
kich ban phoi nhim x4u nhét. Trong lugng co
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thé trung binh d6i ciia nguoi 1on va tré em
twong Ung 1a 60 va 15 kg dbi véi nguoi Viét
Nam.
Tir d6, cac gid tri ID ctia 7 PCBs trong mau bui
duong ude tinh cho ngudi 16n thude dbi twong
phoi nhiém nghé nghiép va ¢ khu vuc d6 thi,
cong nghiép nam trong khoang 4,2.107 dén
2,3.10"" ng/kg/ngdy, cao hon dang ké so véi
muc cua nguoi 16n khong thugc nhom nay (tur
2,3.10* dén 1,3.102 ng/kg/ngay). Két qua nay
cho thay, cin xem xét nhiéu hon dén viéc sir
dung bao ho lao dong ddi véi mot sb nhom
nghé nghiép, vi du: cung cdp quin 4o chdng
bui (khéu trang c6 chirc nang loc bui, kinh va
ging tay chong bui) hiéu qua. Tré em song tai
thanh phd va cac khu cong nghiép c6 kha ning
hép thu luong 7PCBs trong bui cao hon so véi
tré em song tai khu vuc noéng thoén véi gia tri
ID lan lwot 1a 2,3.10% 1,8.102 va 0,4.107
ng/kg/ngay. O cic thanh phd, do thiéu san
choi, mdi ngay tré em thuong choi hang gio
trén via hé va mot sb tré em duge vira cho di
dao vira dn, nén rii ro phoi nhiém bui mit
duong sé cao hon.
Hé s6 doc hai (HI) ciia PCBs trong bui 1a ti 1&
ctia lidu luong hip thu tinh duoc va gi tri liéu
lwong tham chiéu (RfD), RfD = 20 ng/kg/ngay
[8] va dugc tinh theo cong thirc:

HI=ID/RfD
Néu hé s6 doc hai HI nho hon 1 thi rai ro sirc
khoe 1a khong dang ké va & mirc chip nhan
duogc. So sanh cac gia tri ID thu duogc tu trén
v6i gia tri RfD cho thay, gia tri HI nhé hon 1
rat nhiéu nén co thé bude dau két luan cac rui
ro sirc khoe lién quan dén PCBs trong bui
dudng ¢ Viét Nam 1a thap. Tuy nhién, can c6
céc nghién ctru sau va rong hon nita dé danh
gia chinh xac hon nguy co rui ro nay.
4. KET LUAN
Nghién ctru nay cung cdp nhitng thong tin so
bd vé mirc dd 6 nhiém, dic trung tich [y va
ngudn phat thai cua 7 chit PCBs chi thi trong
méu byi mit dudng tai mot s6 khu vie ¢ mién
Bic ViétNam. Két qua thu dugc cho théy su
ton tai cia PCBs trong mdi trudng tai cac khu
vuc nghién ctru ¢ lién quan chit ché dén cac
hoat dong cong nghi€p va mic d6 do thi hoa.



bac trung tich lily cia PCBs da phan anh
ngudn phat thai phirc tap cia ching trong moi
truong ¢ Viét Nam, bao gdm cic ung dung
trong qua khir cua thiét bj dién chtta PCBs (dac
biét o cac khu do thi 16n), hoat dong giao thong
va hoat dong san xuat cong nghiép. Rui ro sirc
khoe lién quan dén hap thu bui duong 6 nhidém
boi PCBs ciing dwoc danh gia cho mot sb
nhom dbi twong, chi ra muc do anh hudng
thép. Tuy nhién, dé Kkét luan nay dugc chinh
xac hon nira, can thiét phai tién hanh céac
nghién ciru tiép theo vé muc d6 6 nhidm,
ngudn phat thai ra moi truong va tic dong dén
sirc khoe con ngudi ciia cac chit doc trong bui
duong tai Viét Nam.
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