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Abstract: Concentrations of seven indicator polychlorinated biphenyls (X7PCBs) and eight
predominant polybrominated diphenyl ethers (X8PBDEs) were examined in outdoor dust samples
collected from some representative areas in northern Vietnam, including a core urban area of Hanoi
City, an industrial park in Thai Nguyen Province, and a rural area in Bac Giang Province. Levels
(median and range) of £7PCBs and 28PBDE:s in our dust samples were 2.8 (0.028-22) and 11 (0.55—
52) ng/g, respectively. Concentrations of PCBs and PBDEs in the urban and industrial dust samples
were significantly higher than those measured in the rural ones, suggesting the role of urbanization-
industrialization processes on the emission of these pollutants. PCBs exhibited specific profiles in
the industrial dusts with significant proportions of low-chlorinated congeners such as CB-28 and
CB-52, while the remaining samples were more contaminated by heavier compounds such as CB-
118, CB-138, and CB-153. For PBDEs, BDE-209 was the most predominant congener in all the
samples. Emission souces of PCBs and PBDEs in our dust samples were estimated to be household,
traffic, and industrial activities. Human exposure to PCBs and PBDEs in outdoor dusts was
estimated, implying relatively low health risk.
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Phan tich dong thoi va so bd udc doan nguodn phat thai cia
cac polyclo biphenyl va polybrom diphenyl ete
trong mau bui duoc léy trén mat duong tai mot s6
khu vuc & mién Bac Viét Nam
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Tém tat: Ham luong ciia 7 chét polyclo biphenyl (X7PCBs) va 8 chat polybrom diphenyl ete
(X8PBDESs) duoc phan tich ddng thoi trong cac mau byi duoc lay trén mat dudng tai mot sd khu vuc
dai dién & mién Béc Viét Nam, bao gom khu vyc d6 thi trung tdm tai Ha N§i, mot khu cong nghiép
tai Thai Nguyén va mét khu vuc nong thon tai Bic Giang. Nong do (trung vi va khoang) ctia 7PCBs
va X8PBDEs trong cac mau bui lan luot 1a 2,8 (0,028-23) va 11 (0,55— —52) ng/g. Ham luong cua
PCBs va PBDEs trong mau bui tai Ha Noi va Thai Nguyén cao hon dang ké so v6i cac mau ¢ Bic
Giang, phan anh tic dong cua qua trinh d6 thi héa va cong nghiép hoa dén sy phat thai cac chit 6
nhiém hitu co ndy ra moi trudng xung quanh. Dgc trung tich llly cua PCBs trong cac mau bui ¢ khu
cong nghiép co ti 1€ cao cuia mot sO cau tir ¢6 phan tir khdi thdp nhu CB-28 va CB-52, khac biét so
v6i cac mau con lai voi cac chat chinh l1a CB-118, CB-138 va CB-153. Trong khi d6, BDE-209 la
dong loai co nong dd cao nhat so v6i cac PBDEs khac trong tat ca cac mau. Su ton tai ciia PCBs va
PBDE:s trong cic mau bui dugc wdce doan co lién quan dén nguén phat thai hdn hop tir cac hoat dong
dén sinh, giao thong va san xut cong nghiép. Su phoi nhiém PCBs va PBDESs trong bui dugc danh
gi4 cho ngudi dan song tai khu vure nghién ctru vi mie d6 rii ro vé strc khoe twong ddi thap.

Tur khoa: PCBs, PBDEs, bui trén mat duong, do6 thi hoa, cong nghiép hoa.

1. Mé& dau

Cong udc Stockholm vé cac chit 6 nhiém
hitu co kho phan hiy (POPs) dugc ky nam 2001
va chinh thirc ¢6 hi€u luc tir nam 2004. Day la
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mdt hiép udc qudc té v& méi trudng nhim quan
Iy an toan, han ché va huéng dén loai bo cac chat
POPs. Danh sach cac chat POPs can quan 1y dau
tién bao gdm 12 chat/nhom chit clo hitu co, chu
yéu 12 hoa chét bao vé thuc vat, polyclo dibenzo-
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p-dioxin/furan va polyclo biphenyl (PCBs). Bén
niam 2019 di c6 khoang 30 chat/nhém chat duoc
liét ké vao danh sach nay, bao gdm cac chat hitu
co chira clo, brom va flo dugc tong hop va tng
dung trong nhiéu nganh san sudt néng nghiép,
cong nghi¢p hodc dugc hinh thanh mdt cach
khong chu dinh. Trong do, PCBs va polybrom
diphenyl ete (PBDEs) la nhimg nhoém chat da
timg dugc san xuat rong rii tai nhidu quoc gia
trén thé giGi (trén 1 triéu tn) nhung dén nay da
bi liét ké vao danh sach can phai loai bd cua
Cong udc Stockholm. Rat nhiéu cac nghién ciru
vé murc d6 6 nhidm, dic trung phan bd trong moi
truong, ngudn phat thai va tic dong doc hai cua
PCBs va PBDEs di dugc thuc hién trén thé gidi
trong vong hon nira thé ky qua [1-4].

Tai Viét Nam, cac nghién ctru dau tién vé
PCBs trong mdi truong va mau sinh hoc, mau
thuc phém duogc thyc hién tir nhitng nam 1990
[5-7], trong khi nhirng s6 liéu dau tién vé sy ton
tai cia PBDEs trong mau cé da tron tai luu vuc
song Mé Kong da duoc bdo cdo bdi Minh va cs.
(2006) [8]. Viét Nam gia nhdp Cong udc
Stockholm nam 2002 va trd thanh thanh vién thi
14 cta cong udc nay. Viée thuc hién cac nghién
ctru vé mirc do 6 nhidm va tac dong tiéu cuc dén
strc khoe moi trudong va con ngudi cua cac chét
POPs “cii” nhu PCBs hay cac chit POPs “moi”
nhu PBDES khong chi ¢6 ¥ nghia quan trong vé
mit hoc thuit ma con nhim hoan thanh nghia vu
ciia mdt qudc gia thanh vién cia Cong udc
Stockholm. Cac nghién ctru dugc thyc hién trong
vong mot thap ky tré lai ddy da chi ra mot sb
ngudn phat thai dic trung ciia PCBs va PBDEs &
Viét Nam nhu tai ché rac thai dién tu, thao do
phuong tién giao thong hét han sir dung hay chon
14p rac thai [9-11].

Trong nghién ctru nay, chung t6i da lya chon
dbi tugng phan tich 1a miu bui trén mit duong
dé xac dinh ddng thoi ham luong ciia 2 nhom
chat POPs dién hinh 1a PCBs va PBDEs. Mau
bui trén mat dudng dugc cho 1a yéu td chi thi dé
danh gia mirc d6 6 nhiém moi truorng cua cac kim
loai ndng va chit 6 nhidm hitu co véi cac vu diém
nhu dé dang thu thap, bdo quan va kha ning phan
anh nhiéu nguodn phat thai khac nhau. Nong do
va dic trung tich lily ctia 7 chat PCBs va 8 chit

PBDEs trong cac mau bui dugc khai thac dé udc
dodn ngudn phat thai va rui ro phoi nhi€ém cho
nguoi dan song tai khu vuc nghién ctru.

2. Pbi twong va phuong phap
2.1. Péi twong

Céc khu vuc nghién ctru duoc lya chon bao
gom: mot sb truc duong chinh véi luu luong giao
thong cao tai khu vuc d6 thi trung tAm & Ha Noi
(HN-U); truc duong chinh Cach Mang Thang 10
di qua khu cong nghiép Song Cong I, thanh phd
Séng Cong, tinh Thai Nguyén (TN-I); va duong
lang hodc duong dan ra cac rudng lua tai Mai
Dinh, mot xa thuan néng thudc huyén Hiép Hoa,
tinh Bac Giang (BG-R). Céc khu vuc nghién ciru
nay duoc dic trung boi su khac biét vé mat do
dan s, mat do giao thong, mirc do d6 thi hoa va
céc hoat dong kinh té—xa hoi. Khu vuc do thi
trung tam ¢ Ha N6i c6 mat d6 dan $6 nam 2017
1a 11.220 ngudi/km? cao hon han so voi mat do
chung cua toan thanh phd (2182 ngudi/km?)
cling nhu mot sé dia phuwong khac 1a Thai
Nguyén (348 nguoi/km?) hay Bic Giang (426
ngudi/km?). Ngoai ra tinh trang giao thong dong
duc, phtrc tap v6i s lugng 16n cac cong trinh xay
dung dan dung va co s& ha tang ciing 1a dic trung
cua khu vuc nay [11,12]. Khu cong nghiép Song
Cong I & Thai Nguyén dugc thanh 1&p nam 1999,
¢6 dién tich san xuAt khoang 2,2 km? véi cac
nganh cong nghiép chinh nhu luyén kim, tuyén
quéang, co khi, dién tir va dét may. Khu vyc nong
thon ¢ Bic Giang c6 vai tro 1a khu vyc so sanh
v6i cac hoat dong chu yéu 13 dan sinh va san xuat
néng nghiép, voi mat do giao thong va mic do
d6 thi hoa—cong nghiép hoa thap hon rd rét so
v6i cae khu vue HN-U va TN-I.

Tong s6 20 miu gdp di duoc thu thap tir
thang 8 dén thang 9 nam 2016 tai Ha Noi (n =
10), Thai Nguyén (n = 5) va Bic Giang (n = 5).
Cac mau bui duoc 14y bang phuong phap quét
thu cong bang dung cu lam tir vat liéu tu nhién
hodc khong chira cac thanh phém nhua. Mdi méu
bui ctia nghién ctru nay 1a mot mau gop bao gom
5 mau don theo phan bd khong gian. Trén moi
truc duong, cac mau don dugc lay theo ca 2
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chiéu di chuyén ciia cac phuong tién giao thong
tai 5 vi tri voi pham vi 0,5 m x 1 m tinh tur 1é
duodng. Mdi mau gop co kh01 luong khoang 500
g dugc chuyén vao tai gidy va van chuyén vé
phong thi nghiém cung ngdy. Tai phong thi
nghiém, cac mau bui dugc xir Iy so bo dé loai bo
cac di vat co kich thude 16n, sang qua ray co
khau d6 100 pm va tron déu dé dong nhat. Mau
bui sau d6 dugc bdo quan trong lo thay tinh tdi
mau tai nhiét @6 —20°C dén khi phan tich.

2.2. Phuong phadp

Mau bui (khoang 1 g) duoc thém chuin hdn
hop chat dong hanh PCBs (*C1,-CB-28, -52, -
101, -118, -138, -153, -180; 1 ng mdi chat) va
PBDEs (monofluoro FBDE-99, FBDE-183 va
13C1,-BDE-209; 1 dén 10 ng mdi chat) trudc khi
chiét. Mau duoc chiét bang k¥ thuat chiét hd tro
siéu am truc tiép v6i dau do phat siéu 4m VCX
130 (130 W, 20 kHz; Sonic & Materials, Inc.)
lan lugt bang 10 mL axeton va 10 mL hdn hop
axeton/hexan (1:1, v/v). Cac phan dich chiét sau
d6 duoc gop lai, ¢o dic va chuyén vao dung moi
hexan. Dich chiét dugc lam sach béng cachxu ly
v6i axit sulfuric 98% va cot hap phy chira 3 g
silica gel hoat hoa (130 °C trong 3 h). PCBs va
PBDEs duogc rira gidi tir cot silica gel boi 80 mL
hon hop diclometan/hexan (5:95, v/v). Dich rira
giai dugc c6 dic, thém chuén chit nodi chuin
PCBs (**C1,-CB-206, 1 ng) va PBDEs (FBDE-
154, 2 ng) roi Chuyén vao 100 pL decan trudce
khi phan tich trén sac ky khi—khdi phd (GC-
MS). Céc chét chuén sic ky duoc cung cip bai
Wellington Laboratories va AccuStandard. Héa
chat va dung méi tinh khiét phan tich dugc cung
cip béi Wako Pure Chemical Industries, Ltd.

Céac PCBs (CB-28, -52, -101, -118, -138, -
153, -180) duoc tach va phan tich trén hé théng
GC 6890 N (Agilent Technologies) ghép ndi
khéi phd ké IMS-800D (JEOL) str dung cot mao
quan HT8-PCB (60 m x 0,25 mm x 0,25 um;
Kanto Chemical). Khi mang heli c6 tc d6 dong
1 mL/min. Nhiét d6 céng bom mau 1a 280 °C.
Thé tich mau 1a 1 pL dugc dua vao hé thdng GC—
MS & ché d6 khong chia dong. Chuong trinh
nhiét d6 cua 10 cot duoc cai dat nhu sau: 120 °C
taing dén 180 °C (20 °C/min), dén 260 °C (2

°C/min) va dén 300 °C (5 °C/min, giit 4 min).
Khéi phd ké dugc van hanh & ché d6 ion hoa va
dap electron (EI) v6i nang lugng ion hoa 38 eV.
Nhiét do cuia interface va nguén ion la 280 °C. Dir
liéu phé duogc thu thap 6 ché do quan sat chon loc
ion (SIM) véi 2 ion phan tir cho mdi chat PCBs.

Cac PBDEs (BDE-28, -47, -99, -100, -153, -
154, -183, -209) dugc dinh lugng trén hé théng
GCMS-QP2010 Ultra (Shimadzu) sit dung cét
mao quan DB-5ht (15 m x 0,25 mm % 0,10 pm;
Agilent Technologies). Khi mang heli ¢6 toc do
dong 1,2 mL/min. Nhiét do céng bom mau 1a 260
°C. Thé tich miu 1a 2 uL dugc dua vao hé thong
GC-MS ¢ ché d6 khong chia dong. Chuong trinh
nhiét do cua 1o ¢t duoc cai dat nhu sau: 135 °C
(gitt 1 min), ting dén 215 °C (10 °C/min), dén
275°C (5 °C/min), dén 295 °C (20 °C/min, giit
0,5 min) va dén 310 °C (20 °C/min, gitt 4 min).
Khéi pho ké duoc van hanh ¢ ché d6 ion hoa hoa
hoc &m (NCI) v6i khi phan Gng 13 metan. Nhiét
d cua interface va nguén ion lan luot 14 310 °C
va 250 °C. D@ liéu pho duogc thu thap & ché do
SIM véi cac ion Br-, HBr cho tit ca cac PBDEs,
thém céc ion CsHBrsO, C¢BrsO cho BDE-183,
BDE-209 va **C;,-BDE-209.

Ham lugng cia PCBs va PBDEs dugc tinh
toan bang phuong phap ndi chuan va hiéu chinh
v6i tin hiéu cia miu trang. PO chinh xac cua
phuong phap phén tich dugce dam bao boi két qua
phan tich mau thém chuin va miu chuin
(Standard Reference Material® 2585; NIST,
USA) véi ti 1¢ ndng d6 do dugc va ndng d6 thém
chuén hodc gia tri chirng nhan nam trong khoang
70-115% va RSD < 15% (n = 3). D thu hdi cta
céc chat dong hanh dao dong trong khoang 65—
120%. Gidi han dinh lugng cua cac PCBs nam
trong khoang 0,010 dén 0,030 ng/g, cia BDE-
209 14 0,50 ng/g va cua cac PBDEs con lai nam
trong khoang 0,020 dén 0,040 ng/g.

3. Két qua va thao luin
3.1. Ham lwong va dac trung tich liiy ciia PCBs
Ham luong ciia 7 chat PCBs chi thi trong cac

méu bui dao dong trong khoang 0,028 dén 23
ng/g voi gia tri trung vi (t.v.) la 2,8 ng/g. Ham
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lugng T7PCBs trong cac mau HN-U (3,4; 2,1
9,8 ng/g) va TN-I (3,9; 0,54-23 ng/g) cao hon
dang ké so voi cac mau BG-R (0,045; 0,028
0,30 ng/g) (Mann-Whitney U test, p < 0,05).
PCBs c6 tat ca 209 cong thirc hop thirc va thuong
ton tai trong cac thanh phan méi truong & dang
hdn hop phirc tap cia rat nhiéu ciu tir. Tuy nhién,
viéc phan tich tat ca 209 cau tir PCBs 1a rat kho
khin, doi hoi nhitng yéu cau khat khe vé thiét bi,
chat chuan, kinh phi va thoi gian phan tich. Do
d6, cac nghién ctru vé PCBs thuong lya chon mét
sO cdu tir chi thi va ngoai suy ham lugng tong
PCBs tir ham luong cua cac chét chi thi 6 véi
mot hé s ti 16. Ham luong tong PCBs c6 thé
ngoai suy tir Z7PCBs v6i hé sd bang 4 cho mau
¢4 [12] va mau tram tich [13]. Hé s6 bang 5 ciing
dugc ding dé tinh ham luong téng PCBs tir
Y6PCBs (CB-28, -52, -101, -138, -153, -180)
trong mau bui [14,15]. Trong nghién ctru nay,
ham luong tong PCBs trong mau bui duoc woc
tinh bang 4 x £7PCBs va co gia tri tir 0,11 dén
90 (t.v. 11) ng/g. Ham luong tong PCBs trong
mau TN-I (16; 2,2-90 ng/g) > HN-U (13; 8,6-40
ng/g) > BG-R (0,18; 0,11-1,2 ng/g) (Hinh 1).

Ham luong tong PCBs trong cic miu bui cua
nghién ctru nay thap hon dang ké so véi cac mau
bui trén mat duong tai khu vyuc thao do rac thai
dién tr (6300; 760-16.000 ng/g), khu cbng
nghiép (10.000; 3600—63,000 ng/g), khu vuc do
thi (350; 140-800 ng/g) va khu vuc nong thon
(150; 100-190 ng/g) tai North-Rhine
Westphalia, Pirc [14,15]. Ham lugng tong PCBs
trong mau bui dudng cua chung t6i (thu thip nam
2016) cting thap hon so v61 ham lugng do dugce
trong mau tram tich tai cac song hd & Ha Noi thoi
diém nam 2006 (60; 1,3-384 ng/g) [13]. Su so
sanh nay c6 thé phan anh hai thyc té&: mot 1a mau
bui trén mat dudng c6 kha nang chi thi cho mirc
d6 6 nhiém hién tai hon 1a sy tich Iy lau dai nhu
mAu trdm tich, va hai 1a ham lwong PCBs (dic
biét 1a cac chit chi thi cho hdn hgp PCBs thuong
mai) trong moi truong & nudc ta c6 xu huong
giam dén theo thoi gian. Tuy nhién, cac nghién
ctru chuyén sau vé sy phan bd cia PCBs trong
khong gian ciing nhu chiéu hudng bién doi cua
ching theo thoi gian trén cing mot loai ddi

tugng moi trudng 13 rat can thiét va nén duoc
thuc hién trong thoi gian toi.

100
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Hinh 1. Ham lugng PCBs va PBDEs (trung vi va
khoang, ng/g) trong mau bui ldy trén mat duong tai
mot s6 khu vue & mién Bic Viét Nam (EPCBs = 4 x
X7PCBs; ZPBDEs = 28PBDEjs).

Dic trung tich liiy cia 7 chat PCBs chi thi
trong miu bui duong dugc thé hién trong Hinh
2a. Trong mau bui HN-U, ti 18 % trung binh cta
cac PCBs giam theo thir ty: CB-118 > -138 > -
153 > -101 > -180 > -52 > -28; va khong co su
khac biét dang ké so vi mau BG-R: CB-138 > -
153 >-118 > -180 > -101 > -52 > -28. Ti I¢é cao
cua cac PCBs véi 5 (CB-101, -118) hoac 6 (CB-
138, -153) nguyén tir clo trong cac mau niy phan
anh sy 4p dung trong qua khir ctia cac hon hop
PCBs thuong mai nhu Aroclor 1254 hay Sovol
trong thiét bi dién nhu may bién thé, tu dién [10].
Ti 18 ctia cac PCBs phan tir khdi 16n va c6 do bén
cao nhu CB-138, -153, -180 trong mau bui BG-
R cao hon so v&i cdc mau con lai, cho thiy ngudn
6 nhiém & khoang cach xa va lau dai, hon la
nhitng ngudn 6 nhiém gan & hién tai [14,15].
Trong khi d6, mau bui TN-I lai thé hién dic
trung tich lily khéc biét voi ti 1€ cao cia céc
PCBs phan tir khoi thap: CB-28 > -52 > -118 > -
138 >-153 >-101 > -180. So voi cac PCBs phan
tir khoi cao (trén 5 nguyén tir clo) thi cac PCBs
it hon hodc bang 4 nguyén tir clo kém bén hon
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va co kha nang bay hoi cao hon, nén chiung co
xu huéng phan bé trong pha khi tét hon tich liy
trén pha hat. Phé tich liy ddc biét nay cia PCBs
trong cac mau TN-I kha twong dong véi cac phat
hién tai khu vuc cong nghi¢p & North-Rhine
Westphalia, Puc, cho théiy su hién dién cua cac
ngudn phat thai gan va dang tiép dién [14,15]. Su
san xuat va su dung PCBs da bi cdm & hau hét
céc qudc gia phat trién tir nhiing nam 1990 cung
v6i nhitng ké hoach thu hoi va tiéu huy PCBs.

Tuy nhién sy quan 1y cac hoa chat doc hai nay [y
cac nudc dang phat trién nhu Viét Nam con rat
nhiéu khé khin. Nhiam huéng dén muc tiéu ding
su dung PCBs vao nam 2020 va tiéu hlly an toan
chung vao nam 2028, viéc thyc hién cac nghién
clru dé danh gia muc d6 6 nhiém va tim ra nguon
phat thai tiém ning cia PCBs ¢ Viét Nam 1 rat
can thiét.

3.2. Ham luong va ddc trung tich lily ciua PBDEs

So v&i PCBs, co sé dit liéu vé PBDEs trong
moi truong tai nudc ta con tuong ddi han ché.
Trong nghién ctru nay, chung t6i da phat hién
duoc ham lugng X8PBDEs trong mau bui duong
c6 gia trj trong khoang 0,55 dén 52 (t.v. 11) ng/g,
tuong duong voi mirc ham lugng tong PCBs.
Ham luong PBDEs trong mau bui HN-U (24;
13-52 ng/g) cao hon dang ké so voi TN-I (4,6;
2,7-9,0 ng/g) va BG-R (0,81; 0,56-3,2 ng/qg) (p
< 0,05; Hinh 1). Qua do, su phat thai PBDEs c6
lién quan mat thiét dén mirc d6 d6 thi hoa tai cac
khu vuc nghién ctru. Nong do6 PBDEs trong cac
méu bui cta chiing t6i nhin chung thap hon so
v6i gia tri do duge trong nén mau tuong tu tai
mot s6 nude chau A khac nhu Trung Quéce (112;
59,1-217 ng/g) [16] hay Pakistan (258; 1,02—
1791 ng/g) [17].

bac trung tich liy cia 8 PBDEs trong cac
mau bui duge trinh bay trong Hinh 2b. Do céc
chat PBDEs c6 sb nguyén tir brom tir 3 dén 7
khong phat hién dugc trong cac miu BG-R,
BDE-209 chiém ti 16 100% trong cic mau nay.
Tuy nhién, ngay ca & cac mau HN-U va TN-I thi
BDE-209 ciing chiém ti 1¢ 4p ddo so véi cac chét
con lai (84-99%, trung binh 96%). Ti 1¢ gan nhu
tuyét d6i ciia BDE-209 ciing dugc phat hién
trong mau bui duong tai cac nudc khac trén thé

gidi [16,17]. Pho tich lily nay ciing pht hop véi
cac phat hién trong mot nghién ctru trude day cua
chung t6i vé sy hién dién cuia PBDEs trong mot
s6 ngudn phat thai cia chung nhu bd phan nhya
cua thiét bi dién tir hay vat liéu noi that cia
phuong tién giao thong [18]. Cac két qua nay
g0p phan khang dinh su tmg dung rong rii cua
hdn hop deca-BDE thuong mai (v6i thanh phan
chinh 1a BDE-209) trong san pham tiéu ding, vat
lifu xay dung va phuong tién giao thong
[9,10,18].

(a) PCBs
0% 20% 40% 60% 80% 100%
™ .
BGR I
CB-28 W(B-52 W(CB-101 ©(B-118 M(CB-138 m(CB-153  CB-180
(b) PBDEs
0% 20% 40% 60% 80% 100%
HN-U
TN-I
BG-R
BDE-28 BDE-47 BDE-99 BDE-100
W BDE-153 BDE-154 m BDE-183 m BDE-209

Hinh 2. Ti 1€ % cua cac déng loai PCBs (a) va
PBDEs (b) trong mAu buyi lay trén mat dudng tai mot
s6 khu vue & mién Béc Viét Nam.

3.3. Udc dodn nguon phat thdi ciia PCBs va
PBDEs

Dua trén tap sb lidu phan tich ham lugng
PCBs va PBDEs trong mau bui trén mit duong,
mot sb phuong phap thong ké da duoc ap dung
dé danh gia moi lién hé gitra cac hop chat nay va
ngudn gbc cua chiing. Cu thé, cac cong cu théng
ké da dugc su dung bao gbm phén tich tuong
quan Pearson, phan tich thanh phan chinh (PCA)
va phan tich ti 1& cdu tir dic trung. Do nong do
cua PCBs va PBDEs trong cac mau so sanh tai
khu vuc nong thon BG-R tuong ddi thap véi
nhiéu cdu tir khong phat hién duoc, cic phép
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phan tich théng ké chi duoc ap dung cho mau léy
tai khu vuc d6 thi va khu cong nghiép. Cac phan
mém duoc st dung bao gdm Minitab 16
(Minitab Inc.) va Excel 2010 (Microsoft Office).
Do tin cay théng ké duge ddt & mirc p < 0,05,

Két qua phan tich PCA di dua ra mot s6
nhém chat nhu: (CB-101, -118, -138, -153;
BDE-28); (BDE-99, -153, -154, -183, -209); va
(CB-28, -52; BDE-47, -99). Hé s twong quan
Pearson cao (R > 0,7; p < 0,05) cling duge tim
thdy giita cac nhom chat trén. Su tuong dong
giita cac PCBs hoidc PBDEs c¢6 s6 luong nguyén
tir halogen thé x4p xi nhau, vi du nhu CB-28/52,
BDE-47/99 hay BDE-153/154 c6 thé giai thich
duoc dua trén su tuong tu vé cac tinh chat hoa ly
(nhu nhiét do bay hot, ap sut hoi, hang s6 dinh
ludt Henry va cac h¢ s6 cén bang pha), cung voi
su ton tai dong thoi cua chiing trong cac hdn hop
PCBs hodc PBDEs thuong mai. Tuy nhién, moi
lién hé gitta cac PCBs vdi PBDEs cling dugc
phat hién, gop phan phan anh nhiing nét tuong
ddng vé tinh chat hoc pham vi u‘ng dung cua cac
hop chit nay. PBDEs 1a mot phu gia trong nhiéu
vat liéu polyme dé 1am giam kha ning bét chay
cua vat liéu, trude khi ching dugc st dung dé
ché tao nhiéu san pham cong nghiép va tiéu ding
khac [3.4]. Trong khi d6 ing dung cta PCBs la
tuong d6i phong phi, tir cac hé thong kin (chat
long cach dién, chét truyén nhiét, chat long thay
lic) cho dén cac img dung mé nhu chét két dinh,
chat béi tron, muc in va mot lwong nhét dinh 1am
chat chéng chay [1,2]. Nhu vay, viéc danh gia
ngudn géc ciia PCBs va PBDEs 1a mot nhlem vu
tuong dbi phuc tap va can c6 nhitng sé lidu cu
thé vé mirc noéng do va dac trung tich iy cua
chung trong nguon phat thai.

Mot sb ti 1é cAu tir dac trung ciia PCBs va
PBDEs trong mau bui da duoc tinh toan va so
sanh v&i cac hon hop PCBs va PBDEs thuong
mai [19,20]. Ti 1¢ cua (CB-28 + 52) / (CB-101 +
118 +138 + 153 + 180) trong cac hon hop PCBs
thuong mai nhu Aroclor 1016, 1242, 1248, 1254
va 1260 lan lugt 1a 330; 6,9; 2,0; 0,22 va 0,01. Ti
1¢ nay trong mau bui HN-U va TN-I c0 gia tri
trung binh va khoang lan luot 13 0,10 (0,062—
0,16) va 1,1 (0,33-3,4). Mot cach twong dbi, co
thé nhan thiy PCBs trong cac mau HN-U ¢4 lién

quan chu yéu dén hon hop Aroclor 1254, trong
khi PCBs ctia cac mau TN-I c6 ngudn gdc tir cac
hon hop Aroclor 1242, 1248 va 1254. Ti 1é CB-
28/52 cuia cac mau TN-I (2,3 dén 4,4) ciing kha
gan v6i ti 1& nay trong Aroclor 1242 (1,9). Ti ¢
cia CB-118/153 trong tit ca cac mau HN-U va
TN-I c6 gia tri trung binh 1a 1,5; phan anh su co6
mat cua Aroclor 1254 (ti 1€ 1,9) va cac hon hop
c6 muc d6 clo hoa tuong duong. Loai trur 1 vi tri
ldy mau tai TN-I ¢6 ndng d6 BDE-99 thip hon
gidi han phat hién, cic mau HN-U va TN-I con
lai c6 ti 18 BDE-47/99 tir 0,64 dén 1,0 (trung binh
0,83), phu hop véi ti 1& ndy trong hdn hgp penta-
BDE thuong mai nhu DE-71 (0,79) hay Bromkal
70-5DE (0,96). Ti 1¢ cao tuyét d6i cia BDE-209
trong cac mau bui tuong Gmg voi thanh phan cua
cac hon hgp deca-BDE thwong mai nhu Saytex
102E (96,8%) hay Bromkal 82-0DE (91,6%).
Céc nghién ciru chuyén sau vé PCBs va PBDEs
v6i s6 luong ciu tir 16n hon tir cac ngudn phat
thai chd dinh cling nhu khong chu dinh, voi
nhitng xem xét dac biét vé cac qué trinh van
chuyén, chuyén héa trong mdi trudng (vi du nhu
su phan huy quang hoa cua PBDEs) 1a rat can
thiét dé co dugc nhitng danh gia toan dién va
chinh xac hon vé ngudn goc va phuong thirc ton
tai ctia cac chat POPs dién hinh nay.

3.3. Ruii ro phoi nhiém PCBs va PBDEs trong bui

Liéu luwong hip thu hang ngay (ID,
ng/kg/ngay) va hé s6 doc hai (HI) cia tong PCBs
(4 lan gia tri Z7PCBs) va mot s6 PBDEs dién
hinh dugc udc tinh cho nguoi 16n, tré em va
nguoi lam viéc ngoai duong (vi du nhu canh
sat giao thong, nhan vién v€ sinh d6 thi, nguoi
ban hang trén dudng phd) dua trén cac cong
thirc sau [21]:

ID=(CxIRxF)/BW

=D /RfD

Trong d6: C 1a nong d6 chat 6 nhiém trong
bui (ng/g); IR 1a tdc @6 hip thu bui do nudt phai,
lan luot 14 0,05, 0,2 va 0,5 g/ngay dbi v6i ngudi
16n, tré em va nguoi lam viéc ngoai duong; F 1a
phan thoi gian st dung ngoai duong, dbi véi
nguoi 16n va tré em 1a 2/24 (ung voi thoi gian di
chuyén khi tham gia giao thong) va dbi voi ngudi
lam viéc la 8/24; BW la trong luong co thé, co
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gia tri trung binh 60 kg cho nguoi lon va 15 kg
cho tré em. RfD la lidu luong tham chiéu duge
dé xuit boi Cyc Bao vé Moéi truong Hoa Ky (US
EPA), c6 gia trj cho tong PCBs, BDE-47, BDE-
99, BDE-153 va BDE-209 lan luot 1a 20, 100,
100, 200 va 7000 ng/kg/ngay. Gia tri ID < RfD
tuong ing v61 HI <1 s& phan anh rui ro lién quan
dén strc khoe & mirc chap nhan duoc.

Dua trén mic nong do do dugc cua chat 6
nhiém trong mau bui va kich ban phoi nhiém dwa
ra & trén, nguoi dan séng tai khu vuc d6 thi va
khu cong nghiép c6 kha niang phoi nhiém PCBs
va PBDEs trong bui dudng cao hon 1 dén 2 béc
Ity thtra so voi nguoi déan tai khu vuc nong thon.
Tré em va d6i tuong phoi nhiém nghé nghiép véi
bui dudng cé nguy co tiép nhan PCBs va PBDEs
trong bui cao hon déng ké so v6i mirc trung binh
cua dai bo phan dan cu. Tuy nhién, h¢ s6 doc hai
cho tong PCBs (3,8 x 107—5,6 x 10°%); BDE-47
(6,9 x 10°- 5,3 x 10°%); BDE-99 (6,9 x 107°—
7,8 x 10°); BDE-153 (3,5 x 10°~ 2,1 x 10°);
va BDE-209 (5,6 x 10°— 2,1 x 10°%) déu nho
hon rat nhidu so véi gia tri ngudng HI = 1. Nhu
vy c6 thé so bo két ludn rui ro stre khoe lién
quan dén PCBs va mot s6 chit PBDEs trong bui
duong 1a khong déng ké ddi voi nguoi dan sdng
tai cac khu vuc nghién ctru cia chiing toi.

4. Két luan

Nghién ciu nay cung cap sé liéu khao sat
ddng thoi hai nhém chat POPs dién hinh 1a PCBs
va PBDEs trong mau bui ling trén mat duong thu
thap tai mot sé tinh, thanh phd & mién Béc Viét
Nam. Nong d6 cia PCBs va PBDEs trong mau
bui tai khu vuc d6 thi va khu cong nghiép cao
hon déng ké so v&i khu vue so sanh & nong thon,
phan anh tac dong cua qua trinh d6 thi hoa va
cong nghiép hoéa dén sy phat thai chit 6 nhiém
hitru co vao méi truong. Pac trung tich Iy cua 7
chat PCBs va & chat PBDEs di dugc phan tich,
cung cap nhiing thong tin khao sat budc dau vé
nguoén goc clia ching trong mau bui duong. Tai
Ha Noi, sy c6 mat cua PCBs c6 kha nang la
luong ton luu tir cac ing dung cua thiét bi dién
nhu tu dién, may bién thé c6 chtra dau bi nhiém
PCBs (chi yéu 1a hdn hop Aroclor 1254 va cac

cong thuc tuong duong); trong khi d6 sy tng
dung cua cac hon hop PCBs nhe hon nhu
Aroclor 1242 va 1248 c6 thé duoc tim thiy & khu
vuc cong nghiép. Dbi véi PBDEs, BDE-209 la
déng loai quan trong nhét, chung t6 sy ap dung
rong rdi cia hén hop deca-BDE thuong mai.
Liéu luong hap thy hang ngay ciia PCBs va mot
s6 PBDEs trong bui dugc udce tinh va cé gia tri
thap hon dang ké so vai liéu lwong tham chiéu.
Tuy nhién, cac nghién ciru tong thé hon dé danh
gia rui ro lién quan dén phoi nhiém chat hiru co
can phai tiép tuc dugc thyc hién, bao gdbm nhiéu
nguon phoi nhiém khac nhau nhu khong khi, bui
trong nha va thuc pham.
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