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TU KHOA ng~hién clru na‘Ey, ham luong BDE-209 va DBDPE dugc xac dinh trong
mau bui va tram tich thu thap tai khu vye d6 thi Ha Noi bang phuong

BDE-209 phép sic ky khi khdi phd. BDE-209 va DBDPE dugc phat hién trong tat
DBDPE ca cac mau, dao dong tur 0,68 dén 53 va tir 0,11 dén 73 ng/g. Ham luong
. cua 2 chét _nay trong mau bui duong va mau trim tich song cao hon so
Bui lang V6i cac mau tram tich hd. BDE-209 va DBDPE trong cic mau co su
Tram tich tuong quan rd rét (Spearman p = 0,734; p < 0,05), phan anh sy tuong

dong vé phuong thic ton tai trong mdi trudong va’hodc nguon phat thai,
cling nhu vai tro cua DBDPE la chat thay thé cho cac dang BFRs da bi
cam nhu BDE-209.
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1. Gigi thigu

Nhim han ché nguy co chay nd va cac hau qua cua sy ¢ chay nd, nhidu chit chong chay da
dugc bd sung vao cac loai vat liéu khac nhau dudi dang lién két hoa hoc voi mach polyme nén
(chat phan tng) hay dugc phol tron vai vat liéu ma khong thong qua lién két hoa hoc (chat phu
gia) [1]. Trong d6, cac chat chéng chay phu gia dugc cho 1a ¢6 nguy co cao giai phong tir nguon
phat thai ra méi trudong xung quanh [2]. Polybrominated diphenyl ethers (PBDEs, dién hinh 1a
decabromodiphenyl ether, BDE-209) va decabromodiphenyl ether (DBDPE) la cac chét chong
chay brom hitu co (BFRs) duoc san xuit véi lugng 16n va tng dung trong nhiéu linh vuc khac
nhau nhu dién va dién tir, dét, vat liéu xay dung, noi that, giao thong van tai, 6 gia dung [3], [4].
PBDEs (v6i 3 hdn hop thuong mai 14 penta-, octa- va deca-BDE) da duoc liét ké trong Cong udc
Stockholm V& cac chat 6 nhiém hiru co khé phan hiy (POPs). PBDEs 1a cac chat 6 nhiém phé
bién trong méi truong, co kha ning tich liy sinh hoc cao va biéu hién nhimg tac dong tiéu cuc
dén sirc khoe moi truong va con ngudi [5]. Dac biét, trong cac hdn hop thuong mai PBDEs ¢6
thé ton tai lwong Vét cac chét dioxins va furans chira brom véi doc tinh cao hon PBDEs [6]. Vi
vay, cac hop chat brom hitu co khac da dwoc gisi thiéu 1am chat thay thé cho PBDEs, dién hinh
1a DBDPE [7]. Phan tir DBDPE gom hai nhém pentabromophenyl (~C¢Brs) lién két véi nhom (—
CH,—CH,-) thay vi nhom (~O-) nhu BDE-209 (Hinh 1), gitip han ché su hinh thanh khong chu
dinh cac hop chat dioxins va furans chira brom [7].
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Hinh 1. Céng thirc cdu tao ciia BDE-209 va DBDPE

Tai Viét Nam, sy c6 mat cia PBDEs da dugc phat hié¢n trong nhiéu thanh phan méi truong
khac nhau nhu khéng khi [8], bui [9], [10], dat [11] , nugce [12], tram tich [13], sinh vat [14] va co
thé con nguoi [15]. Ham hrong PBDESs trong cic mau mdi truong va sinh hoc ¢ Viét Nam nam
trong khoang thip va dic trung tich lity ciia PBDEs ciing khong c6 sur khac biét dang ké so Vi
cac nudc khac [16]. Thong tin vé sy 6 nhiém cia DBDPE trong méi truong & nudce ta con han
ché. DBDPE dugc tim thy trong cic mau bui thu thdp nim 2008 tai mot s6 khu vuc & mién Béc
Vigt Nam véi ham lugng 15-1600 ng/g, thap hon so véi BDE-209 (22-7900 ng/g) [9]. Trong
mot nghién ctru khac duoc thuc hién nim 2019 tai khu vuc tai ché rac thai dién tir, ham luong
DBDPE (5100-240 000 ng/g) da cao tuwong duwong so véi BDE-209 (9700-230 000 ng/g), cho
thiy xu husng s dung DBDPE thay thé cho hén hop deca-BDE thuwong mai [10]. Cac nghién
clru quan tric dong thoi DBDPE va BDE-209 1a rat can thiét, giup cung. cap thong tin day du vé
tinh trang 6 nhiém, xu hudng phan bd va bién ddi cua tinh trang 6 nhidm cac chat BFRs trong
mdi trudng. Trong nghién ctru nay, ham lugng cia BDE-209 va DBDPE dugc phén tich dong
thoi trong cac mau bui lang trén mat dudng, mau tram tich hd va mau tram tich song 14y tai khu
vuc do thi & Ha Noi. Két qua phén tich s& cung cip nhirng thong tin cap nhat vé mirc do 6 nhidm
va méi lién hé gitta BDE-209 va DBDPE trong méi truong.
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2. Phuwong phap nghién ciu

M3u nghién ctru duoc thu thap tai khu vuc do thi & Ha Noi trong thoi gian tir nim 2016 dén
2019. Thong tin vé cac mau nghién ciru duge trinh bay trong Bang 1. Cac mau bui duong dugc
quét bang dung cu khong c6 thanh phan nhya (Ch01 quét bang 1ong tha, xéng hot bang giay bia)
trén mat duong cua 12 tuyén duong chinh tai mot sé quan noi thanh bao gdm Hoan Kiém, Hai Ba
Trung, Pdng Da, Thanh Xuan, Cau Glay va Long Bién. M&i mau bui c¢6 khéi lugng 200-300 g
dugc chtra _trong tui gidy va chuyén vé phong thi nghiém cung ngay thu thap. Tai phong thi
nghiém, mau bui duoc ray qua sang co khau 46 0,1 mm dé lay pha hat min cho phén tich. Mau
tram tich h6 (n = 10) duoc lay tai 5 hd bao gom hd Tay, ho Thu L&, ho Bay Mau, ho Yén So va
hd Van Quan sir dung thiét bi l1dy mau grab kiéu Birge-Ekman. MAu tram tich séng (n = 8) dugc
ldy tai 4 séng bao gdm song To Lich, song Kim Nguu, song Lir va song Sét st dung thiét bi lay
mau grab kiéu Van Veen. Mau sau khi ldy tir day hd va séng duoc chuyén vao hop chira bing
thép khong gi va van chuyén vé phong thi nghiém cting ngay thu thap. Mau tram tich uét duoc
phoi kho trong khong khi trong phong t6i dén khéi lwong khong d6i, nghién nho va ray qua sang
¢6 khau d6 1 mm trude khi phan tich.

Bang 1. Théng tin vé cdc mau méi trieong trong nghién civu nay

Loai miu Ki hiéu Vi tri ldy miu Toa dd
Bui dwong (n = 12) TND Puong Tran Nhat Duat 21°0220" B, 105°51'07" B
Thu thap ngay LTT Phd Lé Thanh Téng 21°01'09" B, 105°51'31" B
17/09/2016 TKD Puong Tran Khanh Du 21°01'18" B, 105°51'41" B
TKC Puong Tran Khat Chan 21°00'31" B, 105°51'12" B
KM Phé Kim Ma 21°01'54" B, 105°49'24" B
DT Phb Tén Buc Théng 21°01'46" B, 105°50'08" B
NCT  Puong Nguyén Chi Thanh  21°01'42" B, 105°48'44" D
CG Puong Cau Gidy 21°02'00" B, 105°4726" B
PVD Puong Pham Van Bong  21°02'50" B, 105°46'52" B
TDH Puong Tran Duy Hung 21°00'40" B, 105°48'00" B
NT DPuong Nguyén Trai 21°00'08" B, 105°48'57" B
NVC Puong Nguyén Vin Cir 21°02'32" B, 105°52'14" B
Tram tich ho (n = 10) HT-1 Ho Tay 21°04'19" B, 105°49'09"
Thu thap ngay HT-2 Hb Tay 21°04'12" B, 105°48'50" B
19/06/2018 HTL-1 Hb Tha Lé 21°01'48" B, 105°48'32" B
HTL-2 Hb Tha Lé 21°01'51" B, 105°48'37" B
HBM-1 H6 Bay Mau 21°00'33" B, 105°50'41" D
HBM-2 Hb Bay Mau 21°00'47" B, 105°50'41" B
HYS-1 Hb Yén So 20°57'42" B, 105°51'05" B
HYS-2 Hb Yén S 20°57'47" B, 105°51'08" B
HVQ-1 Hb Van Quéan 20°58'31" B, 105°47'33" D
HVQ-2 Hb Vin Quan 20°58'34" B, 105°47'31" B
Tram tich song (n=8)  STL-1 Séng Té Lich 21°02'45" B, 105°48'19" B
Thu thap ngay STL-2 Séng Té Lich 20°57'47" B, 105°49'04" B
20/05/2019 SKN-1 S6ng Kim Nguu 21°00'11" B, 105°51'41" B
SKN-2 S6ng Kim Nguu 20°58'57" B, 105°51'50" B
SL-1 Song Lir 21°0025" B, 105°49'56" B
SL-2 Song Lir 20°5825" B, 105°49'42" B
SS-1 Song Sét 20°59'36" B, 105°50'35" B
SS-2 Song Sét 20°58'28" B, 105°51'03" B

MAu bui va mau tram tich duoc phén tich tai phong thi nghiém cua Truong Pai hoc Khoa hoc
Tu nhién, Pai hoc Quéc gia Ha Noi va Pai hoc Ehime, Nhat Ban. Khoang 1,0000 g mau khé (bui
va tram tich) duoc chuyén vao 6ng thuy tinh 50 mL. Sau khi thém chat chuan dong hanh (**Cy,-
BDE-209), miu dugc chiét véi thiét bi phat siéu 4m VCX 130 (Sonic & Materials, Inc., USA)
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VGi acetone va acetone/hexane (1:1, v/v). Dich chiét duoc c6 dic, chuyén dung méi hexane va
lam sach véi acid sulfuric dic va cot sic ky chira silica gel hoat hoa. BDE-209 va DBDPE duoc
rira giai véi 30 mL hén hop dichloromethane/hexane (1:3, v/v). Dich rira giai dugc ¢ dic va
thém chat noi chuan FBDE-168 trugc khi phan tich. BDE-209 va DBDPE duoc tich va phén tich
trén hé théng sic ky khi khdi phé (GCMS-QP2010 Ultra; Shimadzu) sir dung cot tach DB-5ht
(15 m x 0,25 mm x 0,10 um; Agilent Technologies) va khi mang helium (1 mL/phut). Detector
MS duoc van hanh & ché do ion hoa am (ECNI) va quan sat chon loc ion (SIM). Nhiét do cong
bom mau, bd phan ghép ndi GC/MS va nguén ion 1a 260, 310 va 250 °C. Chuong trinh nhiét d¢
ctia 10 cot nhu sau: 135 °C (1 phut), ting dén 215 °C (10 °C/phit), ting dén 275 °C (5 °C/phit),
tang dén 295 °C (20 °C/phut, 0,5 phut), va cudi cing ting dén 310 °C (20 °C/phit, 4 phit). Thoi
gian luu va manh khéi dinh luong/dinh tinh cta 2 chat phan tich lan luot 1a: BDE-209 (24,802
phut; m/z = 487/489), DBDPE (26,254 phut; m/z = 79/81). Ham lugng BDE-209 va DBDPE
trong mau dugc tinh toan bang phuong phap ndi chuan theo don vi ng/g mau kho. Gidi han phat
hién cua BDE-209 va DBDPE lan lugt 13 0,5 va 0,05 ng/g. bo thu hoi cua chat dong hanh trong
cac mau nam trong khoang tir 50% dén 130%, dap tmg yéu cu cua phuong phép tiéu chuan US
EPA 1614 (20% dén 200% cho **Cy,-BDE-209).

Liéu lugng hip thy hang ngay ciia BDE-209 va DBDPE (ng/kg/ngay) qua con dudng hap thu
bui trén duong dugc udce tinh theo cong thirc: ID = C x IR x TF / BW. Trong d6 C la ham lugng
chat 6 nhiém trong bui (ng/g), IR 1a téc d6 hap thu bui (0,02 g/ngay), TF 1a phan thoi gian di
chuyén ngoai dudng trong 1 ngay (2/24) va BW 1a trong lugng co thé trung binh (60 kg). Gi4 tri
ID uéc tinh duoc s& dugce so sanh véi lidu tham chiéu (RfD) cua BDE-209 (7000 ng/kg/ngay theo
US EPA; [17] va cua DBDPE (4 mg/kg/ngay theo US HHS; [18]). Ddi voi rii ro sinh thai cua
BDE-209 trong tram tich, cac ham luong tim thdy trong mau s& duoc so sanh voi gia tri hudng
dan cua B Mbi truong va Bién ddi khi hau Canada (federal environmental quality guideline
FEQG = 19 ng/g mau khé, quy vé 1% tong carbon hitu co; [19]). Rui ro sinh thai cia DBDPE
dugc danh gia thong qua gia tri ham lugng khong c6 anh huong dy doan (predicted no-effect
concentration PNEC = 833 mg/kg) theo Bo Moi trudng va Bién dbi khi hau Canada [20]. Ti Ié
gitta gia tri woc tinh/do dwoc (ID trong bui hoic ham luong trong tram tich) so véi gia tri tham
chiéu (RfD, FEQG hoic PNEC) nho hon 1 phan anh mirc d6 rui ro chip nhan dugc (an toan).

3. Két qua va ban luin
3.1. Ham lwong BDE-209 va DBDPE trong méu bui dwong

BDE-209 va DBDPE dugc tim thiy trong tat ca cac mau bui duong ciia nghién ciru nay, cho
thiy su c6 mit phd bién cua chung trong méi truong tai khu vue nghién ciru (Hinh 2). Ham luong
BDE-209 dao dong tir 13 dén 52 ng/g (trung binh 27 ng/g; trung vi 22 ng/g). Cac mau c6 ham
lugng BDE-209 cao nhat duoc ly tai 2 tuyén duong Nguyén Chi Thanh (52 ng/g) va Tran Nhat
Duat (46 ng/g). Mau c6 ham lwong BDE-209 thap nhat duoc lay tai tuyén duong Ton Pirc Thang
(13 ng/g) va Cau Gidy (16 ng/g). Ham luong DBDPE dao dong tur 6,1 dén 73 ng/g (trung binh 17
ng/g; trung vi 14 ng/g). Mau c6 ham lugng DBDPE cao nhét dugc lay tai tuyen duong Tran Nhat
Duat (73 ng/g), trong khi cac mau con lai c6 ham luong hop chit nay thap hon dang ké (6,2 dén
25 ng/g). Ham lugng DBDPE trong mau bui dudng TND 1a mot gid tri ngoai bién (Grubb test: p
< 0,05). Gia tri nay co thé lién quan dén mat do giao thong cao véi dic dlem co nhleu Clra hang
sua chira 6 t6, xe gan mdy trén tuyén duong nay, tuy nhién cac khao sat tiép theo can dugc thuc
hién dé khang dinh ngudn phat thai cia DBDPE & khu vuc nay. Mic du khoang ham lugng cia
hai chat khong c6 su khac biét lén nhung gia tri trung vi ciia ham lwgng BDE-209 Ién hon so vi
DBDPE (Mann-Whitney U test: p < 0,05). Him lugng BDE-209 va DBDPE trong cac mau bui
duong cta nghién ctru nay nhin chung thap hon so véi cac mau buyi trong nha 13y tai cung khu
vuc (BDE-209: trung vi 130, khoang 29-360 ng/g; DBDPE: trung vi 180, khoang 54-2200 ng/g)
[21]. Phat hién nay cho thiy BDE-209 va DBDPE c6 ngudn géc lién quan chu yéu dén cac san
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pham tiéu dung trong nha (vi du nhu thiét bj dién, dién tir, dd gia dung, noi that, vat lidu xay
dung) hon la cac ngudn goc bén ngoai. Diéu nay hoan toan phil hop véi cac nghién ctru trudc day
vé méi quan hé gitta mic do 6 nhiém BFRs ¢ moi truong trong nha va ngoai duong [16]. Trong
khi do, ham lugng BDE-209 do dugc trong cdc mau dat tai Viét Nam lai & muc tuong d6i thap
(O 08-1,5 ng/g) [11]. So sanh ham luong BFRs gitra mau bui duong cia nghién ciru ndy va cac
mau dat cta nghién ciru [11] cho thay bui ling trén mat dudng véi kich thude hat nho va sy phan
[ rong rai (dac biét & cac khu vyuc do thi) co6 thé 1a doi tuong tich lily BFRs noi riéng va céac chat
6 nhidm hiru co ndi chung manh hon so véi mau dat. Viéc st dung mau bui ling lam ddi tuong
nghién ctru cling c6 nhitng wu diém nhu d& thu thap, chuan bi, xi 1y va sin c¢6 & moi dia diém.
80
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Hinh 2. Ham luong BDE-209 va DBDPE trong cdc mau byi dwong,
tram tich ho va tram tich séng tai khu vuc do thi Ha Noi

3.2. Ham Iwong BDE-209 va DBDPE trong méu tram tich héo

Tuong ty nhu mau bui duong, BDE-209 va DBDPE ciing dugc tim thiy trong tat ca cac mau
tram tich hd cua nghién ctru nay (Hinh 2). Ham luong BDE-209 dao dong tir 0,68 dén 17 ng/g
(trung binh 5,7 ng/g; trung vi 5,0 ng/g). Mau c6 ham lugng BDE-209 cao nhat va thdp nhat déu
dugc lay tai hd Vian Quan. Ham lwong BDE-209 trong mau tram tich hd Yén S& (2,6-3,0 ng/g)
thip hon so v&i cac ho trong khu vuc noi thanh nhu hd Tay (5,0-6,4 ng/g), hd Tha Lé (5,0-5,2
ng/g) va ho Bay Mau (3,8-8,0 ng/g). Ham luong DBDPE dao dong tir 0,11 dén 4,4 ng/g (trung
binh 1,1 ng/g; trung vi 0,83 ng/g). Mau c6 ham luvgng DBDPE cao nhat va thap nhat ciing duoc
ldy tai hd Vin Quén. Ham lugng DBDPE trong mau tram tich hd Thu Lé (0,28-0,38 ng/g) thap
hon s0 Véi cac hd con lai nhu hd Tay (0,6-1,0 ng/g), hd Bay Mau (0,70-1,9 ng/g) va ho Yeén So
(0,96-1,0 ng/g). Ham lugng ciia BDE-209 I6n hon déng ké so véi DBDPE (Mann-Whitney U
test: p < 0,05). Ham lwong BDE-209 trong cac mau tram tich hd cta nghién ctru nay (trung binh
4.5; khoang 0,68 dén 17 ng/g) nam ¢ mac thap dén trung binh so véi két qua dugc bao cdo boi
cac nghién ctru trude ddy cho mau trim tich ho tai Trung Quédc (Thai HO: khoang ham lugng
9,68-143 ng/g [22]) va Han Qudc (hd Shihwa: trung binh 14,6 ng/g [23]). Ham luong DBDPE
trong cac mau ciia nghién ctru nay (trung binh 1,1; khoang 0,11-4,4 ng/g) twong duong so voi
cac gia tri duogc bao cao tai Trung Qudc (hd Baiyangdian: khoang 1,10 — 5,29 ng/g [24]) va Han
Qudc (ho Shihwa: trung vi 0,71 ng/g [23]).
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3.3. Ham lwong BDE-209 va DBDPE trong mau tram tich séng

BDE-209 va DBDPE ciing duoc tim thay trong tat ca cac mau tram tich séng ctia nghién ctu
nay, gop phan khang dinh sy c6 mat pho bién cua hai chat 6 nhiém nay trong méi truong trén can
va dudi nudc tai khu vue do thi ¢ Ha Noi (Hinh 2). Ham lugng BDE-209 dao dong tur 11 dén 53
ng/g (trung binh 26 ng/g; trung vi 22 ng/g). Mau c6 ham lugng BDE-209 cao nhat dugc lay tai
song Kim Nguu, trong khi mau c6 ham lugng BDE-209 thap nhat duoc lay tai song Lir. Ham
lugng DBDPE dao dong tir 8,6 dén 59 ng/g (trung binh 34 ng/g; trung vi 32 ng/g). Mau c¢6 ham
luong DBDPE cao nhat dugc lay ¢ song T Lich va mau c6 ham luong chat nay thip nhat ciing
dugc lay tai song Lir. Mic du ham lugng trung binh va trung vi cia DBDPE lén hon so véi BDE-
209, nhung sy khac biét ciia ham luwong hai chat nay trong cac miu tram tich song khong co y
nghia théng ké (Mann-Whitney U test: p > 0,05). Ham lugng BDE-209 va DBDPE trong mau
tram tich séng tai khu vue d6 thi & Ha Noi thip hon déng ké so vé6i cac mau trim tich 14y tai khu
vuc tai ché rac thai dién tir & Bui Dau, tinh Hung Yén (BDE-209: 90-3300 ng/g; DBDPE: 3,0-
680 ng/g) [13]. Khi BDE-209 va DBDPE dugc phét thai vao méi trudng nudc (chi yéu tir nudc
thai sinh hoat, nu6c thai cong nghiép va nuéc chay tran trén bé mat), véi do tan trong nudc rat
thap va kha nang bay hoi kém, cac chat nay c6 xu hudng hap phu 1én cac hat lo ling trong nuéc
va lang dong xudng 16p tram tich day [1].

3.4. So sanh ham lwong va méi lién hé giira BDE-209 va DBDPE trong cdc logi miu

Ham Iugng BDE-209 trong méu bui duong (27; 13-52 ng/g) va mau trim tich song (26; 11—
53 ng/g) cao hon dang ké so v6i mau tram tich ho (5,7; 0,68-17 ng/g). Cac két qua nay phan anh
bui trén mat duong (c6 kich thudc hat nhé va kha nang hap phu cao) va tram tich séng (c6 thanh
phan cacbon hitu co) c6 thé tich liy dic trung cac chat hitu co kém phan cuc nhu BDE-209 va
DBDPE. Cac thanh phan méi truong nay tlep nhan BDE-209 va DBDPE tir cic ngudn tryc tlep
nhu phat thal tir moi truong trong nha hoic ling dong tir khong khi (d6i véi bui duong) va tiép
nhan nguén nuéc thai sinh hoat hay nudc thai san Xuat (tram tich séng). Su c6 mat ctia BDE-209
va DBDPE trong mau tram tich hd v&i mtc ndng do thap hon so véi tram tich song c6 thé duoc
giai thich boi cac hd nay tiép nhan lwong nudc thai it hon so voi cac song. PBDEs duoc san xuat
va str dung sém hon so voi DBDPE, khi cac hdn hop PBDEs thuong mai dan dan bj cim san xuat
va sit dung thi DBDPE duoc gidi thiéu 1a chat thay thé [3], [7]. Trong méi trudng, ham lwong
PBDEs ¢6 xu hudng giam trong khi DBDPE c6 chleu huéng tang trong vong hai thap ki qua [1]
—[3]. Ti I¢ DBDPE so v&i BDE-209 ¢6 thé 1a mot yéu t6 dé danh gia chiéu - huong bién dbi twong
dbi cua 2 hop chat nay theo thoi gian. Ti I¢ DBDPE/BDE-209 trong cic mau cua nghién ciru nay
dugc trinh bay trong Hinh 3.
25 4
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Hinh 3. T/ |é¢ DBDPE/BDE-209 trong cdc mdu méi truong Cia nghién ciru ndy
Ti Ié ndy cao nhat trong cic mau tram tich song (1,4 + 0,58), tiép theo 1a mau bui duong (0,65
+ 0,42) va thap nhét trong cac mau tram tich ho (0,20 £ 0,11). Ti I¢ nay cho thay trim tich song 14
mdi trudng tiép nhan tryc tiép BDE-209 va DBDPE tir nudc thai va phan anh cac ngudn phat thai
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hién tai. Méi lién hé giira BDE-209 va DBDPE con duoc danh gia béng phuong phap phén tich
tuong quan. Toan bd tap s6 lieu BDE-209 va DBDPE dugc phan tich trén phan mém thong keé
Minitab® 19 cho hé sé twong quan Spearman p = 0,734 (p < 0,05), cho thiy su twong quan gitra
hai chat nay 1a c6 y nghia théng ké. Mbi tuong quan nay cé thé dugc giai thich boi hai yeu t6
chinh: (1) BDE-209 va DBDPE ¢6 chung linh vuc tng dung va ngudn phat thai; (2) hai chat nay
6 nhing tinh chit 1y héa tuong ty, din dén hanh vi va su ton tai ciia ching trong mdi truong cd
nhiing diém twong dong [3], [7], [10], [24].

4. Két luan

Ham luong BDE-209 va DBDPE dugc phan tich déng thoi trong cac nén mau moi truong
khac nhau thu thap tai khu vuc do thi & Ha Noi. Hai chat nay duoc tim thiy trong tat ca cac mau
nghién ctu Vi mac ham luong ¢ mirc twong doi thap hon hoac tuong duong voi cac quoc gla
khac trong khu vuc va trén thé gidi. Trong mot sé mau bui trén mat duong va nhidu mau tram
tich séng, ham lugng DBDPE tham chi cao vuwot BDE-209. Céc két qua nay gop phan khang dinh
xu huéng st dung chat chéng chay DBDPE thay thé cho cac hdn hop deca-BDE thuong mai d
bi cAm san xuat va st dung theo Cong udc Stockholm. Phan tich tuong quan cho thiy ham lugng
BDE-209 va DBDPE c¢6 mébi lién hé kha chat ché véi nhau do ching c6 chung ngudn phat thai
va/hodc tinh chit twong twr. Cac nghién ciru tong thé v& mirc d6 6 nhiém, ngudn phat thai, hanh vi
va sy ton tai trong méi trudng, cing voi cac tic dong cua cac chat chong chay brom hiru co, bao
gom ca cac chat da bi cAm va nhitng chat thay thé can tiép tuc duoc thuc hién ¢ Viét Nam, dic
biét tai cac khu vuc thu gom, xtr 1y, tai ché rac thai va khu vuc d6 thi.

Lol cam on

Hoang Qubc Anh, VNU.2021.TTS.01, cam on Quy Phat trién Pai hoc Qudc gia Ha Noi da tai
tro cho nghién ctru nay.
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