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Trong nghién ciru nay, cac tic gia xac dinh ham lwong va dic trung phan bd cia cac Polybrom diphenyl
ete (PBDEs) trong trim tich mit d6i véi sinh vat day thu thip tir mgt s6 khu vire ¢ mién Bic nuéc ta. Ham
lwong PBDEs trong tit ca cac mau trim tich nam trong khoang 1,31 dén 1715 ng/g trong hrong khé véi
gia tri trung binh 324 ng/g. Nong d9 (gia tri trung binh va khoing) ciia 8 dong loai PBDEs trong cic miu
tram tich tai lang Triéu Khic, Ha N§i; 1ang Bui Dau, Hung Yén va mot s6 lang nghé thi cong ¢ Bic Ninh
lan lwgt 1a: 537 (363-864); 432 (1,31-1715) va 2,89 (1,77-3,87) ng/g. Cac dong loai chii yéu phat hién duwoc
12 BDE-209 va BDE-99. Miu trim tich liy tai mot s6 khu tai ché rac thai dién tir tw phat & Triéu Khic
va Bui Dau ¢6 mirc dd 6 nhiém PBDEs cao hon so véi cac khu vie khac. Piéu nay cho théy, tai ché rac 1a
mdt nguon phat thai PBDEs dang lru ¥. Riii ro sinh thii ciia PBDEs trong tram tich ddi vo6i sinh vat day
(Daphnia magna) tai cac khu vuc nghién ciru dwoc danh gia théng qua gia tri hé s6 rai ro (RQ) cho tirng
dong loai. Phin 16m ciac RQ déu nam trong khoang gia tri 0 < RQ < 100 (twong rng véi mirc khong c6 riii
ro dén c6 kha ning rii ro dang ké), tuy nhién trong mot sé it miu tai Triéu Khic va Bui Dau c6 gia tri RQ
ciia cAc dong loai nhu BDE-99, -100, -183 va -209 twong ddi cao, cho thay cic chit nay c6 kha ning giy ra
anh hwéng tiéu cwe doi véi sinh vat day.

Tir khoa: danh gia riii ro sinh thai, hé sé riii ro, PBDEs, sinh vt day, tram tich.

Chi s6 phén logi 1.4

Pat van de u6e Stockholm d3 dua mot s6 nhém PBDEs c6 sb
nguyén tir brom cao (bao gdm cac nhom TetraBDEs,
PentaBDEs, HexaBDEs, HeptaBDEs v6i s6 nguyén tir
brom tir 4 d&n 7) vao danh sach cac chat POPs bj cAm

su dung [4].

PBDEs 14 nhom céc cht 6 nhiém hitu co kho phan
hay (POPs) “m&i” ho brom, duoc sir dung lam chat
chbng chay trong céc loai vét liéu polyme nhu nhua,
chét déo, cao su, to sgi, son [1]. Twr cac vat liéu nay,

PBDEs c6 mit trong nhiéu san pham tiéu dung, dic
biét 1a cac thiét bi dién, dién tir, d6 nhua gia dung, do
noi that, phuong tién giao thong, d6 bao ho lao dong
[2]. PO doc cap tinh ciia cac PBDEs twong ddi thap
nhung chung lai c6 kha nang tich iy sinh hoc va gay
ra cic tac dong tiéu cuc dén co thé con nguoi va dong
vat, vi du nhu anh hudng dén hé noi tiét, gay doc than
kinh, gan, suy giam mién dich, anh huéng dén sy sinh
san, phat trién va duoc xép vao nhom chat c6 kha ning
gy ung thu [3]. Do tac dong doc hai cia PBDEs dbi
v6i hé sinh thai 1a rat nghiém trong, trong khi cac chat
nay lai dugc st dung rat phé bién, nam 2009, Cong
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D6i v6i moi trudng tram tich, sy tich lily DecaBDE
trén pham vi toan cau kéo theo nhitng méi lo ngai vé
su hinh thanh cac san phém dé brom hoa. Tai Thai HO
(Trung Quéc), luong DecaBDE tich liy trong trim
tich duoc kiém ké wdc tinh 1én dén 26,3 tin. DecaBDE
cling chiém ty 18 ndi troi so voi cac PBDEs khac trong
tram tich tai Canada, DPai Loan, Han Quéc, Indonesia,
cua song Clyde tai Anh, ctrta song Scheldt tai Phap,
bién Bering trén Thai Binh Dwong va bién Chukchi
trén Bic Bang Duong. Dudi tic dong cia mot sb
loai dong vat thuy sinh nhu Polychaete, cac PBDEs
nam trong 16p trim tich sau dén 50 cm so v&i bé mit
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Ecotoxicological risk assessment of
polybrominated diphenyl ethers in sediment
on benthic organisms at some areas of the
Northern Vietnam

Summary

In this study, the authors determined levels and
patterns of Polybrominated diphenyl ethers
(PBDEsS) in surface sediment samples collected
from some areas in the Northern Vietnam.
Concentration of PBDEs in all samples ranged
from 1.31 to 1715 ng/g dry weight with mean
value as 324 ng/g. Concentrations (mean and
range) of total 8 most popular PBDEs congeners
in sediment from Trieu Khuc village, Hanoi; Bui
Dau village, Hung Yen province and some craft
villages in Bac Ninh province were 537 (363-
864); 432 (1.31-1715) and 2.89 (1.77-3.87) ng/g,
respectively. The most predominant congeners
in sediment were BDE-209 and BDE-99. The
relatively high levels of PBDEs in sediment from
informal e-waste recycling sites in Trieu Khuc
and Bui Dau in comparison with those from
non-recycling areas suggested that recycling
activities were making potential sources of
PBDEs emission. The ecotoxicological risks
of sedimentary PBDEs on benthic organisms
(Daphina magna) in studied areas were
evaluated by the estimation of risk quotient for
each congeners. Risk quotients of most samples
were in range of 0 < RQs < 100 (equals to no
significant risk or potential for adverse effects);
however, in rarely extraordinary sites such as
Trieu Khuc and Bui Dau, high value of RQs
for some congeners such as BDE-99, -100, -183
and -209 indicated that potential adverse effects
should be expected.

Keywords: benthic organism, ecotoxicological risk
assessment, PBDEs, risk quotient, sediment.
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cling ¢ thé di dong va quay tré lai méi trudng, hién
tuong nay dan dén nguy co hinh thanh cc san pham
dé brom hoa doc hon ngay ca véi DecaBDE da bi vui
14p [5]. Tuy trim tich khong phai 1a méi truong truc
tiép dan dén sy phoi nhiém PBDEs ddi voi con ngudi
nhung céc nghién ctru vé rai ro sinh thai cia PBDEs
trong tram tich trén cac loai dong vat thuy sinh da duoc
tién hanh do su ton tai cua cac hop chat ndy trong trim
tich va nudc c6 dnh huong nhét dinh dén sinh vat day,
qua d6 tich lity 1au dai trong chudi thirc an va co thé
gdy ra rui ro ddi voi con ngudi [6-8].

Tai Viét Nam, co s& dit liéu vé mirc dd 6 nhiém
ciia PBDEs trong trdm tich ciing nhu cac nghién ctru
vé rui ro sinh thai ctia cac chat doc nay con rat han ché.
PBDEs da dugc phat hién véi mirc ham lugng tuong
ddi th:?ip tai ddm Thi Nai, mién Trung (mau 6 nhiém
nhét ¢ néng do téng PBDEs 9,62 ng/g) hodc tai h¢
thdng song va kénh rach & Ha Noi (ndng do trung binh
1,33 va khoang ndng do tir 0,03 dén 17,5 ng/g) [8, 9].
Mitc d6 6 nhiém PBDEs cao hon dd dugc xac dinh
trong tram tich tai khu vuc c6 hoat dong tai ché rac thai
dién tir ty phat ¢ lang Bui Dau, Hung Yén véi khoang
ham luong tir 100 dén 350 ng/g, cho thay rac thai dién
tir 1a nguon phat thai PBDEs dang luu y [10].

Trong nghién ctru nay, ching toi tién hanh phan
tich ham lugng va danh gid rui ro sinh thai cua céc
PBDE:s trong d6i twong 1a mau trim tich thu thap tir
3 khu vuc thudc cac tinh, thanh phé) O phia Bic 1a Ha
Nbi, Bic Ninh va Hung Yén, dé udc tinh gia tri RQ va
bude dau danh gia nguy co 6 nhiém va nhing rai ro
ciia PBDEs dbi véi sinh vat day.

Thuc nghiém
Thu thdp miu

Mau trdm tich mat duge thu thap tai cac khu tai
ché rac thai dién tir ¢ lang Triéu Khuc, Thanh Tri, Ha
Noi (n=4) va lang Bui Dau, My Hao, Hung Yén (n=4);
va cac lang nghé thi cong v6i hoat dong chinh 1a dét
nhudm va lam gidy & Bic Ninh (n=4) trong thoi gian
tir nim 2012 dén 2015. Mdi mau phan tich 1 mot mau
gOp tai 5 vi tri cach nhau tir 0,5 dén 1 m, doc theo
hé théng kénh dan nudc, 1 noi tiép nhan truc tiép
dong nudc thai tir cac co s& co hoat dong tai ché &
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Triéu Khic va Bui Dau hodc co sé dét va lam gidy ¢
Bic Ninh. Mau sau khi dugc tron déu trén khay inox
sach dugc chuyén vao tai PE kin va dua vé phong thi
nghiém, bao quan trong diéu kién lanh sau (-18°C) dén
khi phan tich.

Phuong phap phan tich

Mau tram tich dugc xir 1y dya trén quy trinh tham
khao ctia mét s6 nghién ctru trude ddy dugce cong bd
boi Pai hoc Ehime, Nhat Ban véi mot vai thay doi
nho [11]. Mau tram tich duoc lam kho dén khi luong
khong d6i ¢ nhiét do phong, tranh anh sang, sau do
dugc nghién min trong cdi st va ray qua sang c6 kich
thudc 150 pm. Khoang 5 g tram tich kho duoc thém
chat chuan dong hanh danh dau dong vi BC,,-PBDEs
va chiét 2 1an, mdi 1an v6i 50 ml hén hop axeton :
hexan (1:1, v/v) st dung may lic (30 phut) va hd tro
rung siéu am (10 phut). Cac phan dich chiét dugc gop
lai, 6 quay chan khéng, xur Iy bang axit sunfuric dic
va lam sach trén cdt silicagel da 16p, cot silicagel don
16p, loai Iuu huynh bang phoi dong hoat héa va co dic
dudi dong khi nito nhe. Chat noi chuan danh dau dong
vi PC ,-PCBs dugc thém vao dung dich cubi cing
trude khi phan tich trén h¢ thong GC/MS.

Céc dong loai PBDEs phan tich (bao gom BDE-
28, -47, -99, -100, -153, -154, -183 va -209) dugc
tach trén hé thong sic ky khi 7890A GC (Agilent,
My¥) va cdt mao quan silica Rtx® - 1614, dai 15 m x
duong kinh trong 0,25 mm x 16p film pha tinh 0,1 pm
(Restek, M) dung khi mang Heli. Mu phan tich duoc
nap vao hé thdng & ché 46 bom khong chia dong, bom
mau ty dong véi thé tich bom 1 pl, nhiét d6 ctia bom
mau 250°C. Chuong trinh nhiét do ctia 16 cot: giit &
70°C trong 2 phut, ting dén 300°C (20°C/phit) va gir 2
phut. Sau khi tach, cac chi tiéu PBDEs dugc dinh tinh
va dinh lugng béi khdi pho ké Inert XL EI/CI MSD
with Triple-Axis Detector (Agilent, My) & ché do ion
héa va dap electron va ché @6 quan sat chon Igc ion
(SIM).

Phuong phap lu@n danh gia rii ro sinh thdi cia
PBDE:s trong tram tich doi véi sinh vit ddy

Rui ro sinh thai ctia cac PBDEs dugc danh gia
thong qua gia tri RQ trén mot sé loai sinh vat day [6-
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8]. Gia tri RQ cho timg dong loai PBDEs trong tram
tich dugc udc tinh dya trén phuong phap luan dugc
dua ra boi Cristale va cs (2013) [6]. Theo d6, RQ ctia
PBDEs dbi v6i sinh vat day (Daphnia magna) dugc
tinh toan dya trén cong thirc sau:

RQ = MEC / (EC,, / f)

Trong do: EC, (mg/l) 1a néng d6 PBDEs trong
nudée 16 rdng can bang véi tram tich c6 anh hudng dén
50% sd luong ca thé, gia tri nay dugc tham khao tu
cac nghién ciru trude day [6, 12, 13]; f1a hé s an toan
(security factor) hay hé s6 khong dam bao (uncertainty
factor), thong thuong gia tri cua f = 1000 [7]; MEC la
nong do PBDEs do dugc trong méi trudng nudc (ng/l),
dugc tinh thong qua ndng d6 PBDEs trong tram tich va
mot s6 hé s6 [14]:

MEC=C/ (f, K )

Trong dé: C_ la ham lugng PBDEs trong tram tich
(ng/kg); £ 1a % cacbon hiru co tinh cho tram tich, 1dy
bang 0,1 hay 10% [6]; K 1a hé s phan bé ciia PBDEs
d6i v6i cacbon hitu co trong tram tich, trudng hop nay
c6 thé lay K_~K_, ttrc 1a hé s6 phan bo PBDESs giita
octanol va nudc.

Tu gia tri RQ tinh toan theo cong thirc trén, rui ro
sinh thai d6i voi sinh vét day tir PBDEs trong tram tich
dugc danh gia nhu sau [15]:

RQ < 1,0: khong c6 rti ro;

1,0 <RQ < 10,0: c¢6 kha ning rai ro mirc thap;

10,0 <RQ < 100,0: c6 kha nang rui ro dang ké;

RQ >100,0: c6 kha nang anh hudng ti€u cuc.

Két qua va ban luan
Miec d¢ 6 nhiém PBDE:s trong tram tich tai mot
6 khu vwe ¢ mién Bic

Ham luong PBDEs tong trong tit c4 cic mau tram
tich cua nghién ctu nay c6 gia tri trung binh 324 ng/g,
nam trong khoang nong d6 kha rong, tir 1,31 dén 1715
ng/g. Ham lugng trung binh cua timg dong loai va ham
lwong PBDEs téng cta 3 dja diém khao sat dugc dua
ra trong hinh 1.
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Hinh 1: ham heong PBDES trong trdm tich tai Triéu Khiic,
Biii Déu va Bdc Ninh

Ham luong PBDEs tong trong cac miu trdm tich
tai Triéu Khiic, Bui Dau va Bic Ninh ¢6 gia tri trung
binh va khoang lan luot 1a 537 (363-864); 432 (1,31-
1715) va 2,89 (1,77-3,87) ng/g trong lwgng khd. Nhu
vay Triéu Khiic, mot lang nghé v6i hoat dong chinh la
thu gom va tai ché nhya tir rac thai sinh hoat ¢ ving
ngoai thanh Ha Noi c6 mirc ham Iwgng PBDEs trong
tram tich cao nhét, twong duong voi khu tai ché rac
thai dién tur ty phat & Bui Dau, Hung Yén va cao hon
so voi khu vuc khong c6 hoat dong tai ché nhua &
Béc Ninh tir 150-190 1an. MAu ¢6 ham lugng PBDEs
thép nhat va cao nhit déu duoc thu thap tai Bui Dau.
Ham lugng PBDEs trung binh tai cac khu vyc tai ché
trong nghién ctru nay 1a 484 ng/g, tuong duong voi
muc ham luong do Matsukami va cs (2015) phan tich

TAP CHI

H:é :gflﬁ (& Nam 10(11) 11.2016

duogc trong trAm tich tai cung khu vuc Bui Dau va cao
hon mirc trung binh trong tram tich tai hé thdng séng
hd & Ha Noi khoang 360 lan [8, 10]. Mtrc d6 6 nhiém
PBDEs trong tram tich tai khu vuc Triéu Khic va Bui
Dau (Viét Nam) cao hon dang ké so vi bun thai va
trAm tich tai khu tap trung rac thai Benowo, Surabaya,
Indonesia (0,075-45,4 ng/g) [16]; twong duong v6i khu
tap trung va tai ché rac thai dién tor & Guiyu, Quang
Pong, Trung Qudc (0,26-824 ng/g) [17]; nhung thap
hon so véi cic miu tram tich 1dy & b song Nanyang,
tinh Quang Pong, gan khu vuc tap trung rac va dot rac
16 thién (4434-16088 ng/g) [18] hodc miu ¢ hd nhin
tao Shihwa, Han Quéc, chiu anh huong ctua khu lién
hop cong nghiép vai khoang 13000 cong ty (1,3-18700
ng/g) [19].

Pho tich liiy ciia cac dong loai PBDEs trong trim
tich c6 su khac biét rd rét & 2 khu tai ché rac thai. O
Triéu Khuc, BDE-99 1a d(‘A)ng loai chinh chiém dén hon
50% ham luong tong, tiép theo 1a BDE-100 ~ BDE-
209 > BDE-154 ~ BDE-183. O Bui Dau, BDE-209
chiém ty 18 gan nhu tuyét ddi (trén 90% & 3/4 mau),
tiép theo 1a BDE-183, cac PBDEs véi s6 brom thap
hon chiém ty 1& rat nho. Tai khu vuc khong c6 hoat
dong tai ché ¢ Bac Ninh, BDE-209 chiém ty 1¢ cao
nhit (trén 70%), tiép d6 1a BDE-100 va BDE-99. Sy
c6 miat cia BDE-209 voi tan sudt phéat hién va ty 1é
cao gan nhu tuyét ddi trong nhiéu mau trim tich da
cung cap thém thong tin vé ngudn gdoc str dung hon
hop thuong mai DecaBDE trong linh vuc dién, dién tir
& Viét Nam néi riéng va cac nudc chau A noi chung.

Ddnh gid riii ro sinh thdi ciia PBDES trong trim
tich doi véi sinh vit ddy

RQ cua timg ddng loai PBDEs dbi véi sinh vét
day (Daphnia magna) duoc udce tinh cho cac mau tram
tich tai mot sé khu vuc & mién Bic, két qua duoc thé
hién trén hinh 2. Pa sé cac mau déu co gia tri RQ nam
trong khodng gid tri 0 < RQ < 100, twong duong voi
mirc khong c6 rai ro dén c6 kha nang rui ro dang ké.
Céc dong loai ¢6 gia tri RQ cao bit thuong & mot sb
vi tri 1dy mau nhu BDE-99, BDE-100 va BDE-183.
V6i cing phuong phap luan danh gia rai ro, nong do
PBDE:s trong tram tich cang cao thi hé sb rui ro va mirc
d6 rai ro tuong Ung sé cang cao. Vi du, dbi véi mot
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mau tram tich l4y tai Triéu Khiic véi ham lwong BDE-
99 1a 621 ng/g, cao nhit trong tit ca cac mau phan tich
trong nghién ctru ndy thi gia tri RQ tinh duoc 1én dén
c¢d 10°. Trong khi d6, cac dong loai véi s6 brom thap
nhu BDE-28 va BDE-47, do ¢6 ndng d6 thap va ¢ mirc
duéi gioi han phat hién ctua phuong phap trong nhiéu
mau thi gia tri RQ twong dbi thap. Tai 2 khu tai ché
réc thai 1a Bui Dau va Triéu Khiic, mdi khu ¢6 1 mau
tram tich phat hién duoc kha nidng anh hudng tiéu cuc
cia BDE-209 ddi véi sinh vat day véi RQ tuong ting
126,9.10° va 1,6.10°%; cac mau con lai déu khong ton tai
anh huéng tiéu cuc dang ké nao.

Két luan

Mirc d6 6 nhidm va phd tich liy dic trung cua
PBDEs, nhom chit doc hitu co “méi” tung dugc st
dung pho bién 1am chat chong chdy, da dugc xac dinh
trong ddi tuong tram tich tai mot sd khu vuc & mién
Bic nudce ta véi cac hoat dong dac trung nhu tai ché
réc thai va lang nghé thii cong. Rui ro sinh thai va cac
tac dong tiéu cyc cua PBDEs dén sinh vat day ciing
da dugc phat hién trong mot s6 dia diém c6 mirc d6 6
nhiém PBDEs tuong ddi cao ¢ Triéu Khuc va Bui Dau.
Két qua tir nghién ctru nay da bo sung thém nhiing
thong tin can thiét va cap nhat cho co s¢ dir li€u con
han ché vé PBDEs trong moi truong tai Viét Nam, dac
biét 1a & cac khu tai ché rac thai dién tir tu phat.

Nghién cuu nay duoc thuc hién nho sy hé tro kinh
phi ciia Qui Phdt trién Khoa hoc va Cong nghé quoc
gia (NAFOSTED) théng qua dé tai “Pdnh gid mikc
dé phat thai va 6 nhiém méi truong ciia cdc hop chat
hitu co khé phan hity méi ho brom (PBDEs)”, md so
104.07-2012.74. Nhom tdc gia xin tran trong cam on.

|
Hinh 2: RQ ciia cdc PBDEs trong tram tich déi voi dong vat thiy sinh
(Daphnia magna): (a) khéng co rii ro; (b) co kha nang rii ro ¢ mirc thap;
(¢) c6 kha nang rui ro dang ké; (d) co kha nang anh huong tiéu cuc

RQ cua PBDEs trong nghién ctru nay c6 gia tri cao
hon so v6i cac nghién ctru trong tu dugc thue hién trén
ddi tuong tram tich mat & hé théng song hd ctia Ha Noi
[8] hodc tram tich cac song Arga, Nalon, Besos, & ving
nui thudc Tay Ban Nha, noi it chiu anh hudng ctia hoat
dong con ngudi [6]. Anh hudng tiéu cuc ciia PBDEs
va cac chat chong chay phenolic ho brom ddi vdi mot
s6 loai dong vat thuy sinh nhu c4, daphnia hay khuan
lam ciing da duoc xac dinh & khu vyc thao do rac thai
dién tor & mién Nam Trung Qudc voi gia tri RQ tong
lén dén 10%-10* [7]. Céc két qua trong nghién ctru nay
da chi ra su ton tai cua nhitng rui ro ddi v6i hé sinh thai
ctia cac PBDEs trong tram tich tai mot sd khu tai ché
réc thai tu phat & mién Bac nudc ta ndi riéng, ciing nhu
hoat dong tai ché rac thai noi chung.
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