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Abstract: Contamination levels and profiles of 36 decabromo congeners of polybrominated
diphenyl ethers (PBDEs) were determined in road dust samples collected from an urban area, an
industrial park, and a rural commune in northern Vietnam. Concentrations of PBDEs in the road
dust samples decreased gradually as follows: urban area (mean 36, range 16-55 ng/g) > industrial
area (6.4, 3.9-11 ng/g) > rural area (1.8, 0.91-3.6 ng/g). This trend suggests a clear urban-rural
gradient of environmental occurrence of PBDEs in northern Vietnam. Concentrations of PBDES
were correlated with traffic density, reflecting vehicles as important emission sources of these
brominated flame retardants in the outdoor environment. BDE-209 was the most predominant
congener detected in almost all the samples, accounting for 61 to 90% with an average of 78% of
total PBDESs. These profiles confirm the widespread application of deca-BDE mixtures in Vietnam.
Human exposure and health risk related to dust-bound PBDEs were evaluated for residents and
occupationally exposed persons (e.g., street sweepers, vendors, and traffic policemen) in the studied
areas. Although the daily intake doses of selected PBDE congeners (e.g., BDE-47, -99, -153, and -
209) were significantly lower than the reference doses, more comprehensive risk assessment should
be conducted, especially for occupational groups and small children in the urban and industrial areas.
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Tom tit: Trong béo céo nay, mac do 6 nhidm va dic trung tich lily ciia 36 dong loai polybrom
diphenyl ete (PBDES) véi s6 nguyén tir brom tir 2 dén 10 trong mau bui duong thu thap tai mot khu
vuc do thi, mot khu cong nghiép va mot khu vuc ndng thon & mién Bic Viét Nam da duoc nghién
clru, danh gia. Nong d6 cua PBDES trong cac mau bui dudng giam theo thi tu: khu vire d6 thi (trung
binh 36; khoang 16-55 ng/g) > khu cong nghiép (6,4; 3,911 ng/g) > khu vuc ndng thdn (1,8; 0,91—
3,6 ng/g). Xu hudéng nay chi ra su khac biét dang ké trong mirc ndng d6 cia PBDEs trong méi trudng
gitra khu vuc db thi, khu cdng nghiép va khu vic ndng thdn & mién Bac Viét Nam. Nong do PBDEs
trong mau bui dudng ¢6 méi lién hé chat ché vai mat do giao thong, két qua cho thiy phuong tién
giao thdng la mot ngudn phat thai dang ké cua céc chat chong chay brom hiru co nay ra méi truong.
BDE-209 1a dong loai chinh phét hi¢n duoc trong tat ca cac mau, chiém ti 16 tir 61 dén 90% (trung
binh 78%) cua ndng do tong PBDES. Phd tich lily nay gop phan chi ra nhiing rng dung rong rai cua
cac hdn hop deca-BDE trong cac san pham thuong mai tai Viét Nam va 1a ngudn phat thai chinh cac
ddng loai deca-BDE ra mdi truong. Muc do hap thu va rai ro stc khoe lién quan dén PBDES trong
bui duong di dwoc danh gia cho cu dan va mét s6 nhom ddi twong phoi nhidm nghé nghiép (vi du
nhu cng nhén quét duong, nguoi ban hang rong va canh sat giao thong) tai cac khu vuc nghién cau.
Liéu luong hip thu ciia mot sé déng loai PBDEs (nhuw BDE-47, -99, -153 va -209) thdp hon dang ke
SO VGi cac gid tri tham chiéu, cho thay mic do rui ro trong ddi thap Tuy nhién, céc nghién ctu vé
danh gia rui ro tdng quat hon can tiép tuc dugc thuc hién, dic biét can khao sét trén cac nhém nghé
nghiép c6 nguy co phoi nhiém cao PBDES tir bui duong va tré em tai khu vuc d thi va khu cong nghiép.

Tur khda: PBDEs, BDE-209, road dust, urban area, industrial area, northern Vietnam.
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1. Gigi thigu

Polybrom diphenyl ete (PBDESs) la nhém
chat chéng chéay brom hitu co (BFRs) dién hinh,
dugc &p dung rong réi trong nhiéu linh vuc nhu
cong nghiép dién, dién ta, giao thdng van tai, xay
dung va cac nganh san xuat hang tiéu dung khéc
[1]. PBDEs dugc tong hop duéi 3 dang thuong
pham chinh 1a penta, octa va deca-BDE. Trong
d6 cac hdn hop deca-BDE chiém hau hét nhu cau
thi truong tai cac nudc chau A vai ti 16 1én dén
90% tong lugng PBDEs. PBDEs c6 cac dic tinh
nhu bén viing trong méi truong, kha ning phat
tan xa, tich liiy sinh hoc va c6 doc tinh ddi véi
sinh vat va con ngudi. Vi vay ca 3 dang thuong
pham cua PBDEs da dugc liét ké vao Phu luc A
ciia Cong woc Stockholm vé cac chat 6 nhidm
hiru co kho phéan hiy (POPs) trong cac nam 2009
va 2017. Theo do, cac nude thanh vién cua Cong
wdc, trong d6 c6 Viét Nam, déu phai ngirng cac
hoat dong san xuét va sir dung PBDEs, hudng t6i
loai bo hoan toan cac hop chat nay.

Viét Nam khong truc tiép san xuat PBDESs.
Tuy nhién cac hop chat nay da duoc phat hién
trong mot sé ngudn phat thai, vi du nhu rac thai
dién tir (e-waste) va phuong tién giao thong hét
han sir dung (ELV); ciing nhu cac moi truong
tiép nhan (nhu khong khi, bui, dét, tram tich, sinh
vat) tai Viét Nam [2-7]. Céac nghién ciru trudc
day da phat hién mot s6 ngudn phat thai PBDES
lién quan dén hoat dong xir ly rac thai, vi du nhu
hoat dong tai ché e-waste ty phét tai mot sé lang
nghé [3,4,7], hoat dong chon I4p réc thai 16 thién
tai c&c bai rac sinh hoat [5], va hoat déng thao d&
ELV [6]. Tuy nhién, cac nghién ctru trudc d6 cho
thay thong tin vé mac d6 6 nhiém PBDES trong
mau bui duong tai Viét Nam con rat han ché. Bui
duong duge cho 1a mdi truong tich liy nhiéu
nhém chat 6 nhiém hitu co khic nhau tir nhiéu
ngudn phét thai, phan &nh tinh trang 6 nhiém
hién tai va co thé st dung lam chi thj cho céc
danh gia rui ro lién quan dén stc khoe moi
truong va con nguoi [8-10]. Vi vay viéc nghién
ctru sy ton tai cua nhém chat POPs dién hinh nhu
PBDES trong mau bui duong 4 rat can thiét.

Trong nghién ciru ndy, c&c mau bui ngoai
duong tai 3 khu vyc dai dién & mién Bac Viét

Nam, bao gom: mét khu vuc do thi & Ha Noi
(HN-U), mét khu cbéng nghiép thudc tinh Thai
Nguyén (TN-I) va mot xd néng nghiép thuoc tinh
Bic Giang (BG-R) dugc tién hanh thu thap va
nghién ctru. Cac miu bui dugc phan tich nham
danh gid muc néng dd va dac trung tich liy cua
PBDEs, cung cap nhimg thong tin so by va cap
nhat vé nguon phét thai va xu huéng phan bd cua
chung trong mdi truong tai mot s6 khu vyc &
mién Bic nudc ta. Ngoai ra, nguy co phoi nhiém
PBDEs trong bui duong ciing dugc danh gia cho
cu dan va mot s6 dbi twong phoi nhidm nghé
nghi¢p (vi du nhu cong nhan vé sinh do thi,
nguoi ban hang rong hay canh sat giao théng) tai
cac khu vuc nghién ctu.

2. Thuc nghiém

2.1. Thu thdp mdu phan tich

Cac mau bui dudng dugc thu thap trong thang 8
va thang 9 nam 2016. Tai Ha Nbi, 5 dia diém dai
dién la céc tryc duong chinh trén dia ban céac
quan Hoan Kiém, Hai Ba Trung, DPng Da,
Thanh Xuan va Long Bién da duoc lya chon
nghién ctru. Tai Thai Nguyén, cac mau duoc lay
tai khu céng nghiép Séng Coéng I, trén truc
duong Cach Mang Théang 10, thanh phd Thai
Nguyén. Cac mau thudc khu vuc nong thon dugc
lay trén cac mat duong rai bé tong dan ra ruong
la & xd Mai Pinh, huyén Hiép Hoa, tinh Bic
Giang. Cac khu vuc duoc khao sat trong nghién
ctru nay duoc dic trung bai cac yéu td kinh té xa
hoi nhe mirc d6 d6 thi hda, cong nghiép hda va
cac hoat dong kinh té. Trong d6, khu vuc dé thi
& Ha Noi c6 mat d6 dan sb va giao thdng cao
nhét vai cac hoat dong chi yéu 1a thuong mai.
Khu céng nghiép Séng Cong | nam cach Ha Noi
60 km vé hudng béc, 1a khu cdng nghiép dau tién
cta tinh Thai Nguyén. Cac linh vuc san xuat
chinh tai khu céng nghiép nay bao gom: luyén
kim, tinh ché quang, co khi, vat liéu xay dung,
dét may va lip rap linh kién dién tir. Khu vuc
ndng thon trong nghién cau nay nam céch Ha
Noi 50 km vé huéng dong bic véi hoat dong
kinh té cha dao 1a san xuit ndng nghiép.
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Cac mau bui duoc ldy bang phwong phéap
queét thu cong. Mbi mau nghién ctu la mot mau
gop goém 5 vi tri trén mat duong, trong pham vi
0,5 x 1 m tinh tir I¢ dwong. Cac mau sau khi lay
dugc goi trong phoi nhom da trang rira bang cac
dung méi nhu n-hexan va aceton, giir kin trong
ti PE ziplock va bao quan & nhiét d6 phong
trong diéu kién ti. Trusc khi phén tich, cac
manh vat liéu I1én nhu xac thuc vat, soéi da, kim
loai, toc duoc loai bo. Sau d6, mau tiép tuc dugc
sang qua rdy co6 kich thudc 100 um va tron déu
dé dong nhat.

2.2. Phan tich PBDES trong mau buyi

Mau bui (khoang 1 g) dugc thém chéat dong
hanh (monoflo FBDE-15, -99, -183, -208, va
13C1,-BDE-209) va chiét siéu &m lan luot vai 10
mL axeton va 10 mL hdn hop axeton/hexan (1:1,
v/V) st dung dau do phat siéu am (VCX 130,
Sonic & Materials, Inc.). Cac phan dich chiét
duoc gop lai, c6 dic va chuyén vao dung méi n-
hexan. Dich chiét dugc xu ly véi acid sulfuric
98% va lam sach trén cot thuy tinh chira 3 g silica
gel (da dugc hoat hda 3 h ¢ 130 °C) va 1 g natri
sunfat khan. PBDEs dwgc rira giai tir cot silica
gel bing 80 mL hdn hop diclometan/hexan
(5:95, v/v). Dich rira giai dugce c6 dac va thém
chat noi chuan FBDE-154 truéc khi phan tich
trén GC/MS. Chét chuin dwoc cung cap boi
Wellington Laboratories va AccuStandard. Cac
héa chat va dung méi sir dung trong nghién ciu
nay déu & muc tinh khiét cho phan tich du lwong
PCBs va dugc cung cip boi Wako Pure
Chemical Industries, Ltd.

Céc chat phan tich (BDE-7, -10, -15, -17, -
28, -30, -47, -49, -66, -77, -85, -99, -100, -119, -
126, -138, -139, -140, -153, -154, -156, -171, -
180, -183, -184, -191, -196, -197, -201, -203, -
204, -205, -206, -207, -208 va -209) dugc tach
va dinh luong trén hé théng GCMS-QP2010
Ultra (Shimadzu) vai cot tach DB-5ht (15 m x
0,25 mm x 0,1 um; Agilent Technologies) va khi
mang heli. Nhiét do cia cong bom mau la 260
°C. Chuong trinh nhiét d6 cua 10 cot dugc cai dat
nhu sau: gitr & 135°C trong 1 min, tang dén 215
°C (Vi toc d6 10°C/min), dén 275°C (5 °C/min),
dén 295 °C (20°C/min, giit 0,5 min) va tang dén

310 °C (20 °C/min, giit 4 min). Ché do ion hoa
héa hoc am (NCI) dugc &p dung véi khi phan
tng 1a metan. Nhiét do interface va ngudn ion
lan luot 12 310 va 250 °C. Dir lidu phé dugc quan
st va thu thap bai ché d6 quan sat chon loc ion
(SIM). Cac ion duoc quan sat bao gom:
79,0/81,0 va 158,8/160,8 (Br- va HBr, cho tat ca
céc chat phan tich); 406,6/408,6 va 486,5/488,5
(CeHBr,O" va CeBrsO" cho céc hepta- dén deca-
BDES); 426,5/428,5 (CsFBrsO" cho FBDE-208);
va 496,6/498,5 (*CsBrsO" cho *C1,-BDE-209).
Do chinh xac cua phuong phap phén tich dugc
x4c nhan dya trén két qua phan tich mau thém
chuan va mau chuan (Standard Reference
Material® 2585; NIST, Gaithersburg, MD, USA)
Véi ti 1é nong do do duoc va nong do thém chuan
hoac gi4 tri chang nhan nam trong khoang 80
dén 105% va RSD < 15% (n = 3). Do thu hdi cua
cac chat dong hanh dao déng trong khoang 70
dén 120%. Gisi han phat hién (GHPH) cua cac
chat di- dén nona-BDEs nam trong khoang 0,010
dén 0,050 ng/g. GHPH cua BDE-209 12 0,50 ng/g.

3. Két qua va ban luan
3.1. Nong d@é PBDES trong mau buyi

PBDEs dugc phét hién trong tat ca cac mau
cua nghién ctu nay, chimng to sy phd bién cua
chung trong méi truong. Cac dong loai phat hién
dwoc véi tan suat 100% la BDE-15, -17, -28, -
30, -47, -49, -196, -201, -203, -206 va -209.
Nong d6 (trung binh va khoang) cia 36 PBDES
(X36PBDEs) trong ciac mau bui duong tai Ha
Noi, Thai Nguyén va Bic Giang lan luot 12 36
(16-55); 6,4 (3,9-11) va 1,8 (0,91-3,6) ng/g.
Nong d6 PBDEs trong mau bui tai cac khu vuc
nghién ctiu c6 su khéc biét dang ké: HN-U > TN-
| > BG-R (Mann-Whitney U-test; p < 0,05). Su
khac biét nay phan anh muac do 6 nhiém cua
PBDEs trong méi truong c6 lién quan dén qua
trinh d6 thi hoa va cdng nghiép héa ¢ Viét Nam.
BDE-209 1a dong loai quan trong nhat phét hién
dugc trong tat ca cac mau vm nong do (trung
binh va khoang) trong cac mau HN-U, TN-I va
BG-R lan luot 12 30 (12-47); 4,7 (2,7-8,6) va 1,4
(0,56-3,2) ng/g. Trong khi d6 nong do cua cac
di- dén nona-BDEs (£35PBDEs) 1a 6,1 (3,5-
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8,2); 1,7 (1,2-2,6) va 0,38 (0,32-0,46) nglg
trong cac mau HN-U, TN-1 va BG-R, tuong ing.

Céc nghién ctiu vé ham luong PBDES trong
mau bui duong tai Viét Nam néi riéng va céac
nudéc trong khu vue Pong Nam A néi chung, con
rat han ché. Nong ¢ PBDES trong mau bui ngoai
duong cua nghién ctu nay thip hon so vai cac
gia tri do duoc trén nén mau tuong tyu tai
Xinxiang (111; 59,1-217 ng/g) [8] va Thugng
Hai, Trung Qudc (73,4; 6,71-342,1 ng/g) [9] hay
tai Pakistan (418; 1,02-1791 ng/g) [10]. Bui
duong, dac biét la cac hat c6 kich thudc nho, qua
cac qua trinh rira troi boi nudc mua co thé duoc
van chuyén vao méi truong dit hodc hé thdng
thoat nudc roi lang dong thanh I6p tram tich. Do
d6, su c6 mat caa PBDEs trong dét va tram tich
co mot phan duge dong gop tr bui duong. Muac
nong d6 nén cua PBDES trong mau dat va tram
tich tai Viét Nam nhin chung tuong ddi thap. Li
va cs. (2016) da bao cao khoang nong do PBDEs
tir 0,20-2,4 ng/g trong cac mau dat thu thap tai
mét s tinh thanh trong ca nuée [11]. Mac ndng
d6 PBDEs tir du6i GHPH dén 9,62 ng/g di duoc
tim thay trong mau tram tich tai khu vuc dam Thi
Nai, mién Trung Viét Nam [12]. Ham luong
PBDES trong mau bui dudng cua nghién ciru nay
nhin chung cao hon so vai gia tri do dugc trong
cac mau dat va tram tich ¢ cac khu vuc khong c6
ngudn phét thai dic biét déi vsi PBDEs, gop
phan khing dinh bui duong l1a mot méi truong
tich lity dic trung ddi véi PBDES, dic biét tai cac
khu vuc ¢6 mirc d6 d6 thi hda va cdng nghiép
hoa cao.

3.2. Dac trung tich lily cua PBDES

Dic trung tich lily trong mau byi duong cua
cac PBDEs phan loai theo nhém déng phan véi
s6 nguyén tir brom tir 2 dén 10 dwoc thé hién trén
Hinh 1. Trong cac mau bui duong cta nghién
ctiru ndy, BDE-209 1a ddng loai quan trong nhit,
chiém ti 1& tir 61% dén 90% (trung binh 78%)
trong £36PBDEs. Phd tich lity PBDEs vai ti 1
cao ctia BDE-209 phat hién dugc trong cac mau
bui duong trong bao cdo nay phu hop véi cac
nghién ciu trude day trén cac ddi twong moi
truong kh&c nhau ¢ Viét Nam nhu khong khi,
dat, tram tich va bui trong nha [4-7].
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Hinh 1. Dic trung tich liiy cua PBDEs trong mau bui
duong tai mién Bac Viét Nam: khu vue d6 thi & Ha
Noi (HN-U), khu cong nghi¢p ¢ Thai Nguyén (TN-

1) va khu vuc ndng thdn & Bac Giang (BG-R).

Céac nhom dong phan quan trong khéc la
nona-BDEs va octa-BDEs véi ti 1€ (trung binh va
khoang) lan luot 1a 10% (3% dén 14%) va 5%
(2% dén 12%). Phan trim cua cac nhom ddng
phan con lai (di- dén hepta-BDEs) nhin chung
thap. Ti 1é cia cac nhém ddng phan co sb nguyén
ttr brom tir 2 dén 5 trong cac mau lay tai khu cong
nghiép va khu vuc nong thon cao hon so véi khu
vic d6 thi tai Ha Noi. Phé tich lily cua PBDES
phéat hién duoc trong cac mau cua ching ti gop
phan khing dinh su 4p dung rong réi caa cac san
pham chira hdn hop deca-BDE thwong mai.

3.3. Pdnh gid nguon phét thai ciia PBDEs
Mot s6 ti 1é dong loai trong mau bui duong

dugce wéc tinh va so sanh vei ti 1€ tim thay trong
cac hon hgp PBDEs thuong mai pho bién [13].
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Do nhiéu ddng loai trong cac mau lay tai BG-R
c6 nong d6 thap hon GHPH, chung toi chu yéu
tinh toén ti 1¢ dong loai cho cac mau lay tai HN-
U va TN-I. Ti I¢ BDE-99/47 va -153/154 c0 gia
tri trung binh va khoang lan lugt 1a 1,1 (0,6 dén
1,5) va 2,1 (1,0 dén 3,5). Ti I& nay kha phi hop
Véi gi tri duoc cong bd trong cac hdn hop penta-
BDE nhu DE-71 va Bromkal 70-5DE. Ti I€ cua
BDE-183/197 c6 gia tri trung binh 1,4 (1,2 dén
1,8) va nam trong khoang ti 1¢ phét hién duoc
trong cac hon hop octa-BDE nhuw DE-79 va
Bromkal 79-8DE. Ti |é BDE-206/209 va -
207/209 trong mau bui cia chung t6i twong tu
véi hon hop Bromkal 82-0DE hon so v&i hon
hop Saytex 102 E. Tuy nhién ti 16 BDE-208/209
trong mau bui duong (0,05 dén 0,052) cao hon
dang ké so vai ti 1é nay trong cac hdn hop deca-
BDE, g6p phan xac nhan quéa trinh debrom héa
quang hda cua BDE-209, dac biét 1a dudi tac
dong cua tia tir ngoai [14].
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Hinh 2. D thi loading plot cua phép‘phén tich thanh
phan chinh (PCA) trén tap so liéu nong d6 PBDEs
trong mau bui dudng tai mién Bic Viét Nam.

Tap s liéu nong do PBDEs trong mau bui
duong duoc danh gia mot cach tong quét bang
mot s6 c¢éng cu thong ké nhu phan tich tuong
quan Pearson va phan tich thanh phan chinh
(PCA) (Hinh 2). Két qua phan tich cho thay méi
tuong quan chat ché ciia nhém cac dong loai c6
sb nguyén tir brom cao tir 7 d&én 10, khang dinh
chdng c6 ngudn gbce tuong tu trong cac hdn hop
PBDEs thuong mai c6 ti trong cao nhu deca- va
octa-BDE. Ngoai ra cic dong loai PBDES c6 s6
nguyén tr brom thip hon nhu BDE-15, -17, -28,

-30, -47, -49, -99 va -100 ciing thé hign méi lién
hé tuong quan (hé s Pearson r> 0,5 d&én r>0,9;
p < 0,05). Cac két qua nay gop phan xac nhan
ngudn phat thai phirc tap ciia PBDES tir cac dang
penta-, octa- va deca-BDE thuong mai, cling nhu
qué trinh debrom héa cua cdc PBDES phan tir
khéi cao, dac biét 1a BDE-209 trong méi truong.

Nghién ciru cia ching toi cling tim ra mdi
lién hé gitra mat do giao thong va mac nong do
PBDESs trong mau bui dwong, phan anh nguon
phat thai PBDES tir hoat dong giao théng [8].
Céac hén hop PBDEs thuong mai duoc ap dung
rong rai trong linh vyc giao thong van tai. Cac
hon hop penta-, octa- va deca-BDE duocC st
dung chii yéu dé lam chat chéng chay cho dém
va nhidu vat liéu polyme khac nhau sir dung
trong cong nghé ché tao phuong tién giao thong
[15]. Nong d6 tuong ddi cao cia PBDEs ciing
dugc phét hién trong mot s6 vat lidu noi that cua
phuong ti¢n giao thdng trong nghién ctu trudc
day [7]. Tur cac két qua khao sat budce dau nay,
chiing toi cho rang ngoai linh vuc dién va dién tir
véi mire d6 str dung PBDES cao thi linh vuc giao
thong van tai ciing 1a dbi twong can dugc kiém
soat dbi véi cac chat 6 nhiém hitu co bén viing
nay.

3.4. Pdnh gid rii ro phoi nhiém PBDES trong byi

Liéu luwong hap thu hang ngay (ID,
ng/kg/ngay) cua PBDEs trong bui duong duoc
udce tinh dua trén cong thirc sau:

ID = (C x Fx IR) / Trong lugng

Trong d6 C la nong d¢ ciia PBDES trong bui
duong, F 1a phan thoi gian, chi yéu lién quan dén
qua trinh di chuyén trén duong va IR 1a luong
bui hap thy trong mot ngay. Dbi v6i nhom doi
tugng phoi nhiém nghé nghiép, F c6 gié tri 10/24
bao gém 8 h 1am viéc va 2 h di chuyén; gia tri IR
tuong tmg 13 0,5 va 0,05 g/ngay. Di véi cac ddi
tuong khac, Fico gia tri 2/24; IR cho nguoi 1on
va tré em lan luot 12 0,05 va 0,2 g/ngay. Cac gia
tri IR sir dung trong nghién ciru nay duoc lua
chon & muc kich ban phoi nhiém x4u nhat, do
chiing t6i udc doan tir hién trang 6 nhiém khoi
bui cao ¢ khu vuc d6 thi. Trong luong ddi Véi
nguoi l6n va tré em 14 60 va 15 kg.
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Gié tri ID trung binh cua £36PBDEs trong
bui duong wéc tinh cho cac nhom dbi tuong phoi
nhiém nghé nghiép, tré em va ngudi 16N lan luot
lal17;7,6 va2,8 pg/kg/ngay Céc gia tri nay cho
thy tré em va nhom dbi tugng phoi nhiém nghé
nghiép c6 nguy co hap thu luong PBDES trong
bui cao hon dang ké so véi dai bo phan cu dan.
Tuy nhién, cAc gia tri ID nay van thap hon dang
ké so véi cac liéu lwong hip thu tham chiéu
(RfD) cua mot sé dong loai nhu BDE-47, -99, -
153, va -209 vai gié trj lan luot 12 100, 100, 200
va 7000 ng/kg/ngay. Qua do cho thay rui ro sic
khoe lién quan dén hap thy bui duong 6 nhiém
bai PBDEs ddi véi cu dan séng tai cac khu virc
nghién ctru cua ching téi 1a khéng nghiém trong.
Tuy nhién, néu so sanh véi lugng PBDES hap thu
tong quat (bao gom cac ngudn phoi nhiém nhu
khong khi, thuc pham va bui trong nha) wdc tinh
cho nguoi dan ¢ Ha Noi la 110 pg/kg/ngay thi
muc hap thu cia nhém ddi twong phoi nhiém
nghé nghiép do tiép xtc véi bui duong 1a tuong
dbi quan trong (chiém dén 13%) [4]. Vi vay cac
bién phép bao hé lao @dng phu hop cho cac nhém
ddi teong nay 1a can thiét va phai duoc trang bi
day du, nham han ché céc rui ro sic khoe lién
quan dén cac chat & nhiém tich liiy trong bui
duong.

4. Két luan

Nghién cttu nay cung cp nhiing thong tin
khao sat va danh gia so bo vé mirc d6 6 nhiém va
dic trung phan b cua PBDES trong mau bui
duong tai mot sb khu vuc dai dién & mién Béc
Viét Nam. Cac két qua thu duoc gop phan chi ra
su phan bd rong réi cua cac chat & nhiém nay
trong moi trudng tai nude ta, dac biét tai cac khu
vuc 6 mirc do d6 thi hoa va cdng nghi¢p hda
cao. Nong do cua PBDEs do dugc trong c4c mau
bui duong giam theo tha tu: khu vuc do6 thi
(trung binh 36; khoang 16-55 ng/g) > khu cong
nghiép (6,4; 3,9-11 ng/g) > khu vuc néng thén
(1,8; 0,91-3,6 ng/g). Ngudn phéat thai PBDEs
lién quan dén phuong tién giao thdng va céc hoat
dong van tai ciing duoc phét hién thong qua ddi
tugng chi thi moi truong kha dic trung 1a bui
dudng. Lidu lugng phoi nhidm £36PBDEs trung

binh qua con duong dn nudt bui dudng woc tinh
cho cic nhém ddi tuong phoi nhiém nghé
nghiép, tré em va nguoi 1on lan luot 12 17; 7,6 va
2,8 pg/kg/ngay. Nhin chung, liéu lwong phoi
nhiém PBDEs trong bui duong cia nghién ctu
nay nhin chung tuong di thap so vei liéu luong
hap thyu tam chiéu (RfD).

Loi cam on
’Nghién clru nay dugc tai tr(_r’b("yi Pai hoc
Quoc gia Ha Nai trong d¢ tai ma so QG.19.17.
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