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Abstract: Concentrations of polychlorinated biphenyls (PCBs) including 43 congeners of 10
homologs were determined in settled dust samples collected from urban houses and end-of-life
vehicle (ELV) processing workshops in northern Vietnam. Concentrations of total 43 PCBs
(XPCBs), 7 indicator PCBs (IN-PCBs), and 12 dioxin-like PCBs (DL-PCBs) in the ELV workshop
dusts were significantly higher than those measured in the urban house dusts, suggesting ELV
processing activities as potential sources of PCBs. However, concentrations of PCB-11 (3,3’-
dichlorobiphenyl) in the urban house dusts (mean 4.5; range 1.2-8.7 ng/g) were markedly higher
than levels found in the ELV workshop dusts (1.6; 0.46-5.4 ng/g). PCB-11 is a novel congener
because it is only a trace component of technical PCB mixtures but identified as a major impurity
of many organic pigments, especially diarylide yellow pigments. PCB patterns of the ELV workshop
dusts were dominated by penta- and hexa-PCBs with major congeners as PCB-118, -138, -153, -
110, and -101, which were also principal components of technical formulations such as Aroclor
1254, Kanechlor 500, and Sovol. Meanwhile, PCB-11 served as the most predominant congener
detected in the urban house dusts, implying current emissions from paints and pigmented products;
however, this point should be confirmed by further studies on the occurrence of PCBs in Vietnamese
commercial products. Apart from PCB-11, the urban house dusts also contained elevated
proportions of penta- and hexa-PCBs, suggesting residues from electrical equipment application in
the past. Our results indicate that even though PCBs are legacy and banned chemicals, their presence
has been observed in indoor environments due to their persistent nature and novel emission sources.
Further studies on the occurrence and emission behavior of these pollutants should be conducted,
including not only congeners in technical mixtures but also unintentionally produced compounds.
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Panh gia tinh trang 6 nhiém va nguén phét thai cua cac
polyclo biphenyl trong mau bui lang tai khu vuc thao da
phuong tién giao théng hét han st dung va khu vyuc d6 thi &
mién Bic Viét Nam
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Tom tit: Nong do cua polyclo biphenyl (PCBs) bao gom 43 ciu tir cia 10 nhém dong phan dugc
xéc dinh trong c4c mau bui ling thu thap tir nha & tai khu vuc d6 thi va cac xuong thdo d& phuong
tién giao thong hét han sir dung (ELV) tai mién Bic Viét Nam. Nong do tong 43 PCBs (XPCBs), 7
chat PCBs chi thi (IN-PCBs) va 12 chiat PCBs tuong tu dioxin (DL-PCBs) trong mau bui tai cac
xuong ELV cao hon déng ké so vai nong do do duoc trong cac mau bui tai khu vuc d6 thi, phan anh
hoat dong th4o d& ELV 1a mot ngudn phét thai PCBs. Tuy nhién, néng do cia PCB-11 (3,3’-
diclobiphenyl) trong mau bui tai khu vuc d@6 thi (trung binh 4,5; khoang 1,2-8,7 ng/g) lai cao hon
s0 v&i cac gia tri ghi nhan dwoc ¢ khu vuc ELV (1,6; 0,46-5,4 ng/g). PCB-11 la mot cAu tir dic biét
vi n6 chi ton tai trong hn hgp PCB thuong mai & muc nong d6 vét hoac tham chi la khong phat
hién duogc, nhung lai dwoc tim thay véi mirc ndng do dang ké trong nhiéu sic t6 hitu co, dac biét la
cac sic t6 vang nhom diarylide. Trong cac mau bui tai khu vic ELV, penta- va hexa-PCBs chiém ti
Ié cao nhat véi cac cau tir quan trong nhat |a PCB-118, -138, -153, -110 va -101, déy ciing 1a cac
thanh phan chinh trong mét s6 hdn hop PCBs thwong mai nhu Aroclor 1254, Kanechlor 500 hay
Sovol. Trong khi d6, PCB-11 12 cau tir ¢6 ti Ié cao nhat trong cac mau bui tai khu v d6 thi, c6 kha
nang lién quan dén sy phat thai tir son va cac san pham cé chua sac td; tuy nhién nhan dinh nay can
duoc kiém ching boi cac nghién ciru tiép theo vé PCBs trong san pham tiéu dung tai Viét Nam.
Ngoai PCB-11 thi mau bui tai khu virc db thi ciing chtra mot lwong dang ké penta- va hexa-PCBs,
c6 thé lién quan dén cac wng dung cua thiét bi dién c6 chira PCBs trong qué khu. Céc két qua cua
nghién ctru nay cho thiy, mac dit PCBs dé bi cAm tir nhidu nim nay, sy ton tai cia ching trong moi
trrong van duoc ghi nhan do ban chit bén viing cua ching ciing nhu nhirng ngudn phét thai dang
tiép dién. Cac nghién ctiu tiép theo vé sy ton tai va phuong thirc phat tan caa PCBs la rat can thiét
va nén bao gdom khdng chi cac cau tir chinh ciia hdn hop PCBs thuong mai ma con ca cac ciu tir
duoc hinh thanh khéng cha dinh.

Tirkhoa: PCBs, PCB-11, bui, phuong tién giao thong hét han sir dung, khu vic do thi, Viét Nam.
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1. Mé diu

Polyclo biphenyl (PCBs) 1a nhém céc chat 6
nhiém hitu co khé phan hay (POPs) dién hinh
Véi cac tinh chat co ban nhu bén virng trong moi
truong, ¢6 kha nang phat tan xa, ¢6 kha nang tich
ltiy sinh hoc va ¢6 doc tinh cao. PCBs dugc san
XUat rong réi tai nhiéu nudc phat trién trén thé
gidi trong nhitng nam 1930 dén 1990 véi tong
trir luong 1én dén 1,3 triéu tan [1]. Mac du Gng
dung chinh ciia PCBs 1 1am chat long cach dién
trong tu dién va may bién thé, va chat long truyén
nhiét trong cac hé thong may cdng nghiép, tuc 1a
nhirng ttng dung “dong”, nhung sy c6 mat cua
cac hop chét nay trong sinh vat hoang da va tham
chi 12 sy phoi nhidm trén trén co thé nguoi lai
dugc phat hién va tro thanh méi quan tam 16n
cua cac nha khoa hoc moi truong va doc hoc tir
nhitng ndm cudi thap nién 1960 [2,3]. Nam 2001,
Cong wdc Stockholm vé céc chat POPs di liét ké
PCBs vao Phu luc A (c4c chit can loai bo) va
Phu luc C (cé4c chat hinh thanh khong chu dinh).

Céc nghién ctru trude day da chi ra sy ton tai
ciia PCBs trong nhiéu d6i twong moi truong tai
Viét Nam nhu dat, tram tich, khong khi, bui
trong nha, bui trén mat duong va tham chi la
trong co thé ngudi [4-9]. PCBs khong duoc san
Xudt tai Viét Nam va sy ¢6 mat cua cac hop chat
nay trong moi truong ¢ nudce ta co lién quan chu
yéu dén cac thiét bi dién va may moc cong
nghiép c6 chira dau nhiém PCBs dugc nhap khau
va trién khai trong quéa khir. Nhin chung, nong
d6 PCBs trong cac ddi tuong moi truong tai Viét
Nam déu ¢ mic thip so véi cac qudc gia khac
trén thé gioi. Tuy nhién, cac khao sat trudc day
cta chung t6i da phat hién dwoc mot s6 ngudn
phét thai dang chii y cia PCBs c6 lién quan dén
hoat dong tai ché rac thai tu phat & mot sé dia
phuwong & mién Béc, vi du rac thai dién tr hay
phuong tién giao thdng hét han sir dung (ELV)
[5-7,9,10]. Bén canh d6, su c6 mat cia PCB-11,
CAu tir dai dién cho sy hinh thanh khang cha dinh
ciia PCBs trong qua trinh san xuét sic td, ciing
da duogc phét hién trong miu dat, tram tich, bui
trén mat duong va khéng khi tai Viét Nam vaéi ti
Ié dang ké, phan &nh nhitng ngudn phat thai moi
cua PCBs [4,8,9].

Trong nghién ciu ndy, cac mau bui ling
trong nha va trong khu vuc lam viéc cua cac
xuong thao do ELV duoc thu thap dé xac dinh
ham luong cua 43 ciu tir PCBs cia 10 nhém
ddng phan, bao gom ca céc chat PCBs chi thi,
PCBs tuong ty dioxin va ciu tir dic biét PCB-11
dai dién cho ngudn phét thai dang tiép dién tir sic
t6 hitu co. Mirc néng d6 va déc trung tich lily cua
PCBs trong mau bui duoc phan tich nham cung
cap nhhiing thong tin cap nhat vé sy ton tai va
ngudn phat thai cua céc chat 6 nhiém dién hinh
nay tai Viét Nam.

2. P6i twong va phuong phap nghién ctru
2.1. Théng tin vé mau phan tich

Khu virc nghién ciru bao gom mét sé xuong
th4o d& ELV tai thén Thuyén, xd Dinh Tri, thanh
phé Béc Giang, tinh Bic Giang va mot s6 nha
dan tai Ha Noi. Cac xuong ELV thuoc khu vuc
nong thon véi khoang 300 ho gia dinh, trong do
khoang 40 ho c6 hoat dong thao d& ELV va sd
con lai van duy tri hoat dong san xuit ndng
nghiép. Tai ddy, phuong tién giao thdng (chu yéu
1a 6 t6) duoc thu thap tir nhiéu tinh thanh trong
ca nudc, sau d6 s& duoc thdo dd thu céng bang
cac dung cu thé so nhu ngon lira dén khi, kéo cat
kim loai, bua ta, v.v. Sau khi thdo d&, cac bd
phan dugc phan loai dé bén lai cho cac dau méi
thu mua hoic tai ché. Cac bo phan va vat liéu
khong c6 gia tri nhu nhua thai, d&m mat, kinh,
v.v. bi thai bo hozc tham chi bj @6t ngay trong
mot goc cua xuong. Cac xudng duoc thiét ké tho
s0 v6i cu trdc chii yéu 1a khung thép va lop ton,
va thuong khdng c6 sy ngan cach vai khu vuc
sinh hoat ctia chu co sé. Trong khi d6, mau bui
tai khu vire d6 thi duoc |4y tai cac nha dan thuoc
mot s6 quan ndi thanh. Nhin chung, khu vuc do
thi c6 mirc o do thi hoa, hién dai hoa cao hon rd
rét so vai khu vuc ELV.

Céac mau bui duoc quét bing phuong phap
tha céng bang chdi 1am bang soi tu nhién va
xéng hét bang gidy. Cac bo dung cu ldy miu
dugc thay mai tai cac diém khao sat dé tranh su
nhiém chéo gitra cAc mau. Tai mdi diém khao
sat, mau bui duogc thu thap trén san nha, khung
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cira 50, bé mat cua dd ndi that, v.v. va tron déu
dé tao thanh mot mau dai dién. Mau bui dugc
chuyén vao tui chong tinh dién chuyén dung va
chuyén vé phong thi nghiém ngay trong ngay thu
thap. Tai phong thi nghiém, mau bui dugc ray
qua sang c6 kich thuéc 100 um, bao quan trong
lo thuy tinh va gitt & nhiét d6 —20 °C dén khi phan
tich. Tong cong 10 mau dai dién da duoc thu thap
tai khu vuc ELV (ki hiéu E-1 dén E-5) va khu
vic d6 thi (U-1 dén U-5) trong thoi gian tir thang
8 dén thang 9 nam 2017. Biém mai va khac biét
cua nghién cau nay so véi nghién cau trude day
cua chling tdi [7] bao gdbm: (1) thoi diém ldy mau;
(2) viéc bao cao nong do cua PCB-11; (3) b
sung cac mau so sanh tai khu vire do thi & Ha Noi.

2.2. Phwrong phdp xir Iy mdu

Khoang 1 g mau bui dwoc chiét bang k¥ thuat
chiét siéu am tap trung voi dau do phét siéu am
VCX 130 (Sonic & Materials, Inc.). Sau khi
thém chat chuan dong hanh danh dau dong vi bén
13C1, (1 ng mdi chét 13Cy,-PCB-1, -3, -8, -15, -
28, -52, -70, -77, -81, -101, -105, -114, -118, -
123, -126, -138, -153, -156, -157, -167, -169, -
170, -180, -189, -208, -209), mau bui dugc chiét
lan lwot voi 10 mL axeton va 10 mL
axeton/hexan (1:1) vai thoi gian mdi lan chiét la
10 phat. Dich chiét sau d6 duoc gop lai, co dic
va chuyén hoan toan vao hexan. Dich chiét mau
trong hexan dugc xur ly vai axit sunfuric 98% va
dua qua cot lam sach chira 3 g silica gel hoat héa
(130 °C trong 3 h). PCBs dugc rira giai bang 80
mL diclometan/hexan (5:95). Dich rira giai duoc
¢6 dic, thém cht noi chuan (1*Cy,-PCB-9, -37, -
79, -111, -162, -194, -206) rdi chuyén hoan toan
vao 100 pL decan trudc khi phén tich trén hé
théng sic ky khi ghép ndi khdi phd ké phan giai
cao (HRGC-HRMS). Céc chat chuan PCBs
duoc cung cap bai Wellington Laboratories. Cac
hoa chat va dung mdi déu & muc do tinh khiét
cho phén tich PCBs va dugc cung cip boi Wako
Pure Chemical Industries, Ltd.

2.3. Phwong phap phan tich PCBs

PCBs dugc phén tich bz‘i’ng phuong phap
HRGC-HRMS trén hé thong GC 6890N
(Agilent Technologies) va JMS-800D (JEOL)

véi cot tach HT8-PCB (60 m x 0,25 mm x 0,25
um; Kanto Chemical). Khi mang 1a heli véi téc
d6 dong khong d6i 1 mL/phat. Nhiét d6 ctia cong
bom mau 12 280 °C. Thé tich mau 1 pL duoc dua
vao hé thong & ché do khong chia dong. Chuong
trinh nhiét do6 cua 10 cot dugce cai dat nhu sau:
120 °C, tang dén 180 °C (20 °C/phit), dén 260
°C (2 °C/phit) va dén 300 °C (5 °C/ph(t, giir 4
phat). Khéi phd ké duoc van hanh ¢ ché do ion
hoa va dap electron (El) véi do phan giai >
10.000. Nang lugng ion hoa va thé gia téc lan
luot 12 38 eV va 10 kV. Nhiét do bo phan ghép
ndi (interface) va ngudn ion la 280 °C. Dir liéu
phd duoc thu thap & ché d6 quan sét chon loc ion
(SIM) va sic dd dugc xtr ly bang phan mém
chuyén dung JEOL DioK V4.02. PCBs dugc
dinh luong bang phwong phap ndi chuan va pha
lodng dong vi. Trong nghién citu nay, 43 cau tir
PCBs thugc 10 nhém ddng phan vai sé luong
nguyén tir clo trong phan tur tir 1 dén 10 dugc
dinh luong, bao gém: mono- (PCB-1, -2, -3), di-
(-8, -11, -15), tri- (-28, -31, -33, -37), tetra- (-52,
-66, -70, -74, -77, -81), penta- (-99, -101, -105, -
110, -114, -118, -123, -126), hexa- (-138, -149, -
153, -156, -157, -167, -169), hepta- (-170, -180,
-183, -187, -189), octa- (-194, -196, -199), nona-
(-206, -207, -208) va deca-PCB (-209). Danh
séch nay bao gdm 7 chat PCBs chi thi (IN-PCBs:
-28, -52, -101, -118, -138, -153, -180), 12 chét
PCBs tuong tu dioxin (DL-PCBs: -77, -81, -126,
-169, -105, -114, -118, -123, -156, -157, -167, -
189) va PCB-11, mét cau tir dac biét nhung con
it duwoc quan tdm nghién cuu tai Viét Nam.

2.4. 04/0C

Phuong phap chiét tach va lam sach dich
chiét chira PCBs duoc khao sat va xac nhan gia
tri s dung tai Trung tim Cong nghé Tién tién
cho Moi truong (CATE), Pai hoc Ehime, Nhat
Ban. Po chinh xac va d¢ lap lai cua quy trinh
phan tich dugc xac nhan théng qua viéc phan tich
lap lai (n = 3) cia mau tring thém chuan PCBs
(1 ng cua tat ca cac cAu tir nghién ciru) va mau
chuan SRM (Standard Reference Material® 2585
Organic Contaminants in House Dust; National
Institute of Standard and Technology, USA). Ti
I& cua gia tri do dwoc va gia tri thém chuén/gia
tri dwoc chang nhan nam trong khoang 70% dén
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105%. DO 1ap lai cua phuong phap phan tich
danh gia thong qua dg Iéch chuan twong dbi cua
thi nghiém lap di véi mau thém chuan va mau
SRM (RSD < 15% cho cé4c ciu tir). Do thu hdi
cua cac chat déng hanh thém chuan vao mau
thyc € ndm trong khoang 65% dén 110%. Céc
MAu tring dugc phan tich dong thoi cung mau
thuc trong mdi mé mau. Trong mau trang chi
phat hién dugc lugng vét caa mot sé cau tir:
PCB-8 (8.0 + 3.0 pg), PCB-11 (20 + 5.0 pg) va
PCB-52 (10 + 3.0 pg). Nong do ctia PCBs trong
mau thuc duogc hiéu chinh véi nong d6 trung binh
trong cac mau trang. Gidi han phét hién caa cac
PCBs trong mau bui nam trong khoang tir 0.020
dén 0.060 ng/g.

3. Két qué nghién ciru va ban luin
3.1. Nong dg tong PCBs trong mau bui

PCBs duoc phét hién trong tit ca cac mau bui
ctia nghién ctru nay, phan anh mirc do phd bién
ctia cac hop chat nay trong méi truong mic di
su sir dung cia chiing da bj cam tai hau hét cac
qudc gia, trong d6 c6 Viét Nam, tur nhiéu thap
nién qua. Nong do téng cua 43 PCBs (XPCBs)
va cac nhém cau tir dac biét trong mau byi duoc
trinh bay trong Hinh 1. Nong d¢6 TPCBs trong
cac mau bui ¢ khu vuc ELV (trung binh 460;
khoang 55 — 1200 ng/g) cao hon dang ké so véi
gia tri do duoc trong cac mau & khu vuc do thi
(13; 8,8-17 ng/g) (Mann-Whitney U test; p <
0,05). Nong d6 cua cac chat IN-PCBs (260; 28 —
730 ng/g) va DL-PCBs (120; 12 — 250 ng/g)
trong cac mau bui & khu vuc ELV ciing cao hon
han so véi khu vuce db thi (IN-PCBs: 3,7; 1,7 —
6.5 ng/g va DL-PCBs: 1,9; 0,59-2,3 ng/g). Nhu
vay, budc dau cd thé nhan dinh rang hoat dong
thao dd ELV 1a mot ngudn phaét thai tiém ning
ddi voi PCBs, dac biét 1a cac cau tu c6 lién quan
dén hdn hop PCBs thuong mai (IN-PCBs) va cac
ciu tir duoc hinh thanh khdng cha dinh trong céc
qué trinh nhiét do cao va thiéu dét (DL-PCBs).
Céc ban luan cu thé hon vé ngudn phat thai PCBs
s€ duoc dua ra ¢ muc 3.4.

Céc nghién ciru vé sy ton tai cua PCBs trong
mau bui tai Viét Nam con rat han ché. Ham

lugng PCBs do dugc trong mau bui tai khu vuc
ELV cua nghién cau nay (thoi diém ldy mau
2017) nhin chung nam trong khoang gié tri duoc
cong bd trudc d6 nam 2013 (trung vi 190;
khoang 80 — 2200 ng/g), cho thay tinh trang &
nhiém PCBs trong mau bui tai khu vuc nay
khéng c6 nhiéu thay ddi trong khoang thoi gian
noi trén [7]. Trudc do6, vao nam 2008, mot s
mau bui trong nha tai khu vuc d6 thi, ngoai 6 va
mot sé khu vuc tai ché rac thai dién tir (e-waste)
da duoc thu thap dé phan tich ham luong PCBs
[6]. Theo d6, ham lugng PCBs trong mau bui tai
khu vuec tai ché e-waste (khoang 4.8 — 320 ng/g)
tuy 1é6n hon so véi khu vue d6 thi (5.6 — 85 ng/g)
va ngoai 6 (3.6 — 20 ng/g), nhung sy sai khac
khong co ¥ nghia thong ké [6]. Ham lugng PCBs
trong mau byi trong nha tai khu vuc d6 thi ¢ Ha
NoOi do dugc trong nghién ciru cua chung toi
tuong duong vai két qua cua Tue va cs. (2013)
trén cac mau thu thap nam 2008 [6]. Mau bui trén
mat duong tai Ha Noi cdé chira PCBs trong
khoang nong do tir 6.6 dén 32 ng/g [8], tuong
duong v6i ndng d6 PCBs caa mau buyi trong nha.
Qua d6 cho thay tai khu vuc d6 thi, su 6 nhidm
PCBs trong bui ¢6 lién quan dén cac ngudon phat
thai bén ngoai cling nhu trong nha. Néng do
tuong di cao cua PCBs do dugc trong mau bui
tai khu vuc ELV, so véi cac mau buyi trong nha &
cac khu vuc khac, da cung cip thém thong tin dé
khing dinh day 1a mot nguon phét thai PCBs
dang luu y ¢ nuéc ta.

2000 -
1000 - W IPCBs

3 OPCB-11
1 HIN-PCBs
100 § W DL-PCBs

10 4

ik

Nang dd (ng/g)

U-1 U-2 U3 U4 U5 E1 E-2 E3 E4 ES
[ Khuvwcddthi | | KhuvucthiodaELV |

Hinh 1. Nong do PCBs trong cac mau bui tai khu
vuc do thi va khu vuc thao do ELV.
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3.2. Su co mat cua PCB-11 trong mau bui

PCB-11 (3,3’-diclobiphenyl) 1a mot cau tir
dac biét. Hop chat nay chi ton tai & lugng vét
(nhé hon 0,1%) hoic khong dugc tim thay trong
cac hon hgp PCBs thuong mai. Tuy nhién, PCB-
11 lai duoc phét hién trong nhiéu loai sic to hitu
co voi nong d6 1én dén vai ppm cho dén xap Xi
0,1%, va chiém ti 1& cao hon hiang so véi cac cau
tir PCBs khac trong nhiéu truong hop [11,12].
PCB-11 dugc tim thay nhiéu nhat trong céc loai
sic té hitu co nhom diarylide (chu yéu 1a sic t6
vang va da cam) duoc san xuét tir phan wng diazo
héa cua amin thom, dién hinh la 3,3’-
dichlorobenzidine (Hinh 2) [11]. PCB-11 hién
nay da duoc nhin nhan 12 mot chat & nhiém phé
bién trén toan ciu va su cd mit cua né da duoc
ghi nhan trong tat ca cac thanh phan méi truong
nhu khong khi, nuée, dat, trim tich, bui, cho dén
cac dbi tugng sinh hoc va co thé con nguoi [13].

‘ 3,3’-Dichlorobenzidine ‘

~

S3c t8 vang PY13 \

Hinh 2. Sy tuong dong vé cau triic phan tir ciia PCB-
11, 3,3’-dichlorobenzidine va sac to vang PY13.

O nuéc ta, PCB-11 da duoc phét hién trong
dat va tram tich [4], bui ling trén mat duong [8]
va khéng khi [9]. Cac nghién ctru nay ciing chi
ra rang, PCB-11 14 mét trong céc ciu tu chinh,
tham chi chiém ti 1& cao nhit trong nhiéu trudng

hop [4,8,9]. Tuy nhién, su ton tai cua PCB-11
trong ddi twong bui lang trong nha hay tai noi
lam viéc con chua dugc quan tdm nghién cuu o
nudc ta cling nhu cac nuéc khac trén thé gigi.
Nghién ctru nay cung cap nhiing thong tin co ban
vé mic ndng do caa PCB-11 trong mau bui trong
nha tai Viét Nam ciing nhu tai khu vuc Pong
Nam A n6i chung. PCB-11 da duoc phét hién
trong tat ca cac mau bui, cho thay su phé bién
cua hop chat nay. Biéu thd vi 13, mic di ndng do
tong PCBs, IN-PCBs va DL-PCBs trong mau bui
tai khu vuc d6 thi déu thap hon dang ké so véi
khu vuc ELV, thi ndng d¢6 PCB-11 lai cao hon
trong mau bui tai khu vuc db thi (trung binh 4,5;
khoang 1,2 — 8,7 ng/g) so véi khu vuc ELV (1,6;
0,46 — 5,4 ng/g). Nhu vay, budc dau co thé dua
ra nhan xét rang nguon goc va cach thirc phat tan
cua PCB-11 la khéc biét so véi cac ciu tir PCBs
con lai nhu IN-PCBs hay DL-PCBs, va sy 0
nhiém cua ciu tir nay c6 lién quan dén mirc do
d6 thi hoa [4,9-11,13]. Thang tin vé sy 6 nhidm
PCB-11 trong bui tai nha & va noi lam viéc con
rat han ché, ngay ca trén pham vi toan thé gioi.
Trong mét nghién ciu méi duoc cong bd gan
day, Wang va cs. (2019) da phat hién PCB-11
trong cac mau bui trong nha va van phong tai
Brisbane va Canberra, Australia véi néng do
trung vi 5,6 va trung binh 6,5 + 2,5 ng/g, kha
tuong dong véi gia tri do duoc tai Viét Nam [14].

3.3. Bdc trung tich liiy cua PCBs

Dic trung tich lity theo nhom dong phan (Véi
sb lugng nguyén tir clo tir 1 dén 10) va theo céu
ttr trong cac mau bui tai khu vuce d6 thi va ELV
dugc trinh bay trong Hinh 3 va Hinh 4. Theo d6,
mau bui trong nha tai khu vyuc do thi c6 ti I¢ di-
PCBs cao nhét (37 + 22%), tiép theo la hexa- (19
+ 7%), penta- (18 + 7%), hepta- (8 + 3%), tetra-
(7 + 3%) va tri-PCBs (5 + 3%). Cac nhém dong
phan mono-, octa-, nona- va deca-PCB c6 ti &
tuong ddi thip. Trong khi d6, cac mau bui ELV
c6 thanh phan theo nhém ddng phan nhu sau:
penta- (47 + 5%) > hexa- (35 £ 7%) > tetra- (8 +
6%) > hepta-PCBs (7 + 2%), cac nhém con lai
c6 ti 1& thap. Nhu vay, su khac biét I6n nhat vé
dic trung tich lity PCBs giita hai loai mau bui la
ti 1&6 cua di-PCBs, ma cha yéu la do PCB-11
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quyét dinh. Diéu nay dugc thé hién rd rang ¢
Hinh 4 voi ti 1& cua PCB-11 trong mau bui tai
khu vuc d6 thi (36 + 22%) cao hon 1o rét o Voi
khu vuc ELV (0,5 + 0,3%). Trong mau bui tai
khu vuc ELV, cac cau tir quan trong nhat la:
PCB-118 (14 + 3%), PCB-138 (14 + 2%), PCB-
153 (12 + 4%), PCB-110 (10 + 2%) va PCB-101
(9 + 2%). Trong mau bui tai khu vuc db thi, ngoai
PCB-11 thi cac cau tir quan trong khéc bao gém
PCB-138, -118, -153, -110, -105 va -180 véi ti &
trung binh tir 4% dén 8%.

60%
Khu vic do thi
40%
20%
0%
O O OO G O O U o T o
H N M S th O~ O O
Lo |
60%
° Khu vue
thdo d& ELV
40% -
20%
0% -
O O OO G O O U o T o
- N M S th O~ 0 O 3

Hinh 3. Dac trung tich lily theo nhom ddng phan
PCBs trong mau bui tai khu vuc d6 thi va khu vuc
thao d& ELV.

Ti I8 cao cua cac nhom dong phan vai 5 va 6
nguyén tir clo trong mau bui tai khu vuc ELV
nhin chung phi hop véi céc cong bd trudc day
ddi voi mau bui tai Ha Noi, cac khu vuc tai ché
e-waste tai Hai Phong va Hung Yén, cling nhu
tai chinh khu vuc ELV & Béc Giang [6,7]. Tuy
nhién, trong cac nghién ctru trude day [6,7], cac
cau tir PCBs duoc phan tich khong bao gom
PCB-11, ciing nhu s6 lwong ciu tir déng gop cho
tong PCBs khac nhau dan dén nhiing khé khin
nhét dinh cho viéc so sanh. Bé dwa ra nhing so

sanh hop li hon, chung t6i da uadc tinh ti 1€ cua
PCB-11 va IN-PCBs trong cac nghién ctru. Cu
thé, ti I¢ trung binh cia PCB-11 va IN-PCBs
trong mau bui tai khu vuc do thi & Ha Noi (1,2)
cao hon dang ké so véi khu vuc ELV (0,006). Ti
I& nay trong mau bui trén mat duong tai khu vuc
ndng thon & Bic Giang, khu vire d6 thi & Ha Noi,
khu vuc cdng nghiép ¢ Thai Nguyén va lan luot
14 1,8; 0,2 va 0,07 [8]. Trong khi do, ti I¢ nay &
cAc mau bui tai Australia 1a 1,1 [14]. Qua d6 cho
thy su ton tai va mirc do twong d6i ciia PCB-11
va IN-PCBs trong mau bui trong nha tai khu vuc
do thi I6n & Viét Nam va Australia 1a kha tuong
dong.

0% 10% 20% 30% 40% 0% 5% 10%  15%
] Bl CB-1 |
S| cs2 Khuviye | c82 | Khu vire
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Hinh 4. Dic trung tich lily theo cdu tir PCBs trong
mau bui tai khu vue d6 thi va khu vuc thao do ELV.
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3.4. Bdnh gid so bé vé nguon phat thai PCBs

Nhin chung, nguén phét thai ciia PCBs dugc
chia thanh hai nhém Ién 1a ngudn phéat thai cha
dinh (lién quan dén nhiing &ng dung cua hdn hop
PCBs thuong mai trong qua khir) va nguon phét
thai khdng chu dinh (lién quan dén su hinh thanh
PCBs trong cac qua trinh c6 nhiét do cao, san
xuit hoa chit va thiéu dét rac thai). Bé co thé
danh gia mot cach chinh xac va day du vé nguon
phat thai caa PCBs trong cac dbi twong moi
truong, viéc lya chon cac cau tur dic trung dé
phan tich Ia rat quan trong. Trong nghién ciru
nay, chung t6i da lya chon 43 cau tir PCBs thudc
10 nhom dong phan, véi cac dai dién cua hon
hop PCBs thuong mai va cac chi thi ctia qua trinh
thiéu d6t (vi du nhu DL-PCBS) va su hinh thanh
khong chu dinh trong qué trinh san xuat va st
dung sic td hitu co (PCB-11). Nhim dua ra
nhiing danh gia so bo vé ngudn phat thai cia cac
chat 6 nhidém nay, dic trung tich lity ciia PCBs
trong mau bui dwoc phan tich bang cac cong cu
thdng ké nhu phan tich twong quan Spearman va
phan tich nhém (hierarchical cluster analysis),
dat trong su so sanh véi thanh phan PCBs cua
cac hon hop thuong mai nhu Aroclor ciia My,
Kanechlor cua Nhat Ban va Sovol cta Lién X6
cii [15].

Nhu da trinh bay ¢ muc 3.3, dac trung tich
lity cua PCBs trong mau bui tai khu vuc ELV ¢6
ti 1é cao cua penta- va hexa-PCBs vai CAc cau tir
quan trong nhu PCB-118, -138, -153, -110 va -
101. Pay 1a nhirng tin hiéu cho thdy ngudn gdc
PCBs tir cac ung dung c6 chu dich. Két qua phan
tich nhom trong Hinh 5 da chi ra su twong dong
cua dic trung tich liiy PCBs trong cac mau bui
ELV véi cac hdn hop PCBs thuong mai nhu
Aroclor 1254, Kanechlor 500 va Sovol. Céc hén
hop nay da timg duoc st dung rong réi lam chat
long cach dién trong tu dién, may bién thé, chat
long truyén nhiét, chat boi tron, dau cit got, chat
két dinh, chat trdm va phu gia trong cao su, chat
pha, muc in,... [16]. Nhu vay, qué trinh thdo d&
ELV c6 kha nang phat tan PCBs ra moi truong
xung quanh néu céc loai chét long ky thuat va
chat boi tron ¢ chira PCBs khong dwoc quan ly
mot cach phu hop, dan dén sy ¢o ro ri va chay

tran trén mat dét tai cac xuong ELV. Ngoai ra,
mot sb hoat dong c6 nhiét o cao lién quan dén
ELV nhu ding ngon hira dén khi dé théo d& hay
d6t khong kiém soat cac vat lidu gia tri thap nhu
nhuya thai, dém mut, 16p xe ciing c6 thé phat sinh
PCBs. Tuy nhién, dac trung tich liy cuia DL-
PCBs (vdi cau tir cha yéu la PCB-118 va PCB-
105) trong cac mau bui ELV cho thiy nguén gbc
tir hon hop PCBs thwong mai hon 1a sy hinh
thanh theo co ché de novo [17].

E-4

E-5

E-3
Sovol
A-1254
E-2
KC-500
E-1
A-1248
KC-400
A-1232

—C

A-1242
KC-300
A-1260
KC-600
uU-5
uU-3

U-4
Do tuong dong U-1

-119.46 -9.73 100.00

—

-229.19

Hinh 5. Két qua phan tich nhém (hierarchical cluster
analysis) d6i v6i dic trung tich liy cia PCBs trong
mau bui tai khu vue d6 thi (U-1 dén U-5) va khu vuc
ELV (E-1 d&n E-5) véi cac hdn hop PCBs thuong
mai: A (Aroclor, My), KC (Kanechlor, Nhat Ban) va
Sovol (Lién X6 cii).

Véi sy cha y dic biét ¢én PCB-11, ti I cao
cua cau tir ndy trong cac mau bui tai Ha Noi da
khién cho dic trung tich liiy cua PCBs trong bui
trong nha tai khu vuc do thi nay khéc biét so vai
tat ca cac hon hop PCBs thuong mai (Hinh 5).
Néu loai bo PCB-11 trong cac phép thong ké thi
dic trung tich lity PCBs trong cac mau bui tai Ha
No6i nhin chung kha twong dong véi Aroclor
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1254 va céac hon hop twong duong véi ti 1¢ cao
cua penta- va hexa-PCBs, véi su dich chuyén
nhe sang cac nhém dong phan ning hon nhu
hexa- va hepta-PCBs. Piéu nay phan anh sy 6
nhidm PCBs tir ttng dung cua cac thiét bj dién
trong qua khir va qua trinh bién ddi theo thoi gian
lam ting ti 1& cua cac cAu tir nang co do bén cao
va kha niang bay hoi kém. Két qua phan tich
tuong quan cho thady PCB-11 khong thé hién bat
ctir mdi quan hé nao véi céc cau tir con lai, gop
phan khang dinh nguon gdc dic thi cua cau tur
nay. Su c6 mat caa PCB-11 trong cac mau bui
dugc giai thich bai sy &p dung rong réi cua cac
loai son va san pham tiéu ding duoc in mau hoic
nhuém mau [11-13,18]. Tuy nhién, nhian dinh
nay can duoc kiém chang bang céc nghién cau
tiép theo vé& sy ton tai cua PCBs (bao gom ca cac
cau tir hinh thanh khéng chu dinh nhu PCB-11)
trong céc loai son va san pham tiéu dung tai Viét
Nam.

4. Két luan

Trong nghién ctu nay, nong do va dic trung
tich lity cia PCBs trong mau bui ling duoc phan
tich mot cach chi tiét voi do chinh xéac cao bang
phuong phép sic ky khi ghép ni khéi phé ké
phan giai cao. Két qua phan tich cho thay hoat
dong thao d& phuong tién giao thong hét han sir
dung 1a ngudn phét thai dang cha y cua PCBs ra
méi treong xung quanh. Ngoai ra, su ¢c6 mat caa
PCB-11 véi ti 1& cao so véi cac ciu tir khéac trong
mau bui tai khu vire d6 thi da phan anh nguén
phét thai dang tiép dién cua PCBs, ¢6 lién quan
dén sy hinh thanh va phat sinh khéng cha dinh
ctia cac chat 6 nhidm nay trong qua trinh san xuat
va 4p dung sic té hitu co. Mic du PCBs da bj
cAm san xuit va sir dung tai hau hét cac quéc gia
tir nhiéu thap ky qua, ching van dugc phét hién
trong moi trudng, bao gom ca cac khong gian
sinh hoat va lam viéc cta con nguoi Vi nhirng
nguy co phoi nhiém khéng thé b qua. Do do,
cac nghién ctru quan tric va danh gia rai ro vé
nhom chat POPs nay, bao gém ca cac cau tir 1a
thanh phan chinh ciia hdn hop PCBs thuong mai
va cac chat dugc hinh thanh khong chu dinh, 1a

rat can thiét va nén tiép tuc duoc thuc hién trong
thoi gian tai.
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