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SUMMARY

CONTAMINATION STATUS, ACCUMULATION PROFILES,
AND EMISSION SOURCES OF POLYCYLIC AROMATIC HYDROCARBONS
IN SETTLED DUST FROM END-OF-LIFE VEHICLE PROCESSING
AND URBAN AREAS, NORTHERN VIETNAM

Contamination status of 16 polycyclic aromatic hydrocarbons (PAHs) were examined in settled dust
samples collected from working (ELV-W) and living (ELV-L) areas of end-of-life vehicle processing
workshops and from urban houses (U-H) in northern Vietnam. Levels of 16 PAHs in the ELV-W
samples ranged from 1200 to 3600 (median 3100) ng/g, which were significantly higher than those
detected in the ELV-L samples (920; 600-1800 ng/g) and the U-H samples (930; 470-1300 ng/g).
Ring-number profiles of PAHs were relatively similar between the three sample groups: 4-ring > 3 ring
~ 5-ring > 6-ring > 2-ring. The most predominant compounds were chrysene, pyrene, fluoranthene,
and phenanthrene. Proportions of high-molecular-weight PAHs (= 4 rings, 76 £ 9%) were more
abundant than those of low-molecular-weight compounds (< 3 rings, 24 + 9%), suggesting that PAHs
were mainly derived from pyrogenic sources. However, several diagnostic ratios of PAHs have
revealed specific petrogenic sources in working areas of the ELV workshops. Our results suggest that
primitive ELV processing activities are potential sources of PAHs. The improvement of technology and
waste management system in this ELV area is needed, for example, prohibition of ELV waste
uncontrolled burning and appropriate treatment of used engine oils and fuels.
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1. GIOI THIEU 1 ty chiéc trong nam 2010 [1]. Do cic phuong
Phuong tién giao thong hét han str dung (end- tién giao thong dugc ché tao chu yéu tir kim
of-life vehicle ELV) da trd thanh mbi quan tam loai, nén ching dugc thao d& va tai ché nhu
toan cau khi 6 t6 ngay cang tré nén phd bién. mot ngudn tai nguyén thir cap co gia tri. Viée
S6 lwong 6 6 trén toan thé gidi da tang véi toe tai ché ELV di duoc thuc hién & quy mé cong
d6 cao hon sy tang dan sd toan cau va dat hon nghiép tir nhiéu thap ky trudc day tai cac nudc
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phat trién [2]. Riéng & Viét Nam, theo sb liéu
ctia Cuc Pang kiém thi vao thang 11/2019, co
gan 4 triéu cac phuong tién giao thong (6 t0, xe
méy) luu thong trén ca nude. Theo cong vin s6
757/DKVN-VAR, ngay 6/2/2018, tinh dén hét
nam 2017, trén toan qudc c6 24.264 xe 6 t6 hét
nién han sir dung. Quyét dinh s6 16/2015/Qb-
TTg ciia Thu twdéng Chinh phu vé Quy dinh vé
thu hoi va xir 1y cac san pham thai bo, bao gom
ca phuong tién van tai, dd dugc ban hanh vao
niam 2015. Quyét dinh nay dé xuét rang tat ca
cac loai ELV s€ dugce xur 1y tir ngay 1/1/2018.
Tuy nhién, mot bd phan ELV & nuéc ta van
dang duoc thu thdp, thao do va tai ché mot
cach tur phat & mot sb lang nghé, gay ra nhiing
anh hudng tiéu cuc nhat dinh dén moéi truong
xung quanh, dic biét 1a cic van dé lién quan
dén chit 6 nhi®m hitu co [3-5].

Céc hydrocarbon thom da vong (PAHs) 1a mot
trong nhitng nhém chit 6 nhiém hitu co phd
bién nhat va nhan duoc nhidu su quan tdm
nghién ctru do chung c6 kha néng tich luy sinh
hoc va doc tinh cao [6-8]. Cac nghién ciru
trude ddy da cho thiy nudce ri tir cac khu vuc
chén 1ap cac bo phan ciia ELV da dugc théo d
chira kim loai nang & néng d6 cao va phat hién
dugc sy 6 nhiém dang ké cua PAHs va cac
chét hitu co d& bay hoi (VOCs) trong khi thai
thu thdp ¢ cung khu vuc [9]. Tai nude ta, mot
s6 nghién ctru gan day thyuc hién tai mot khu
thdo d& ELV & Béc Giang dd do dugc ndng do
tuong d6i cao cua PAHs va cac dan xuét
methyl ciia chiing (Me-PAHs) trong cic mau
bui ling va mau khong khi dwoc 13y tai cac co
s& thao d& ELV, cho thiy hoat dong nay 1a mot
ngudn phat thai tiém nang déi véi PAHs [4,5].
Tuy nhién trong cac nghién ctru néi trén, ham
luong PAHs duoc xac dinh bang phuong phap
phan tich nhanh va ban dinh lugng. Dua trén
nhimg két qua khao sat budc dau nay, viéc
thuc hién cac nghién ciu chuyén sau voi
phuong phap phan tich dinh lugng c6 d6 chinh
Xac cao va gi6i han phat hién thip l1a rit can
thiét dé co dwoc nhimg sd liéu dang tin ciy vé
mirc d6 6 nhiém PAHs trong méi truong tai
khu vuc thao do ELV.

Trong nghién ctru nay, chung t6i tién hanh thu
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thap mau bui léng tai cac khu vuc lam viéc va
khu vuc sinh hoat ctiia mot sé co s¢ thao d&
ELV tai Bic Giang, cung voi mot s6 dia diém
so sanh tai Ha Noi nham danh gia mirc ndng
d6 va dic trung tich lily cua 16 chat PAHs. Két
qué thu dugc s& cung cip nhitng thong tin ddnh
gia so bd v6i do chinh xac cao vé tinh trang 6
nhiém va ngudn phat thai cia PAHs tai cac khu
vuc nghién ctru.

2. THUC NGHIEM

2.1. Khio st va thu thip miu

Cac mau bui ling duoc thu thap tir thang
9/2015 dén thang 9/2016 tai Bic Giang va Ha
Noi. Tai Béc Giang, 06 co so thio d& ELV tai
thon Thuyén, xd Dinh Tri, thanh phd Béc
Giang da dugc lya chon dé nghién ciru. Chung
t6i tién hanh lay 12 mau, bao gdm 06 miu tai
khu vie 1am viée (ELV-W1 dén W6, noi dién
ra cac hoat dong thu gom, thao do va luu triv
cac bo phan cua ELV) va 06 mau tai khu vuc
sinh sdng (ELV-L1 dén L6, thuong nam canh
khu vuc lam viéc va khong c6 sy ngan cach rd
rét). Dé so sanh, 06 miu bui trong nha tai khu
vuc do thi trung tdm tai Ha Noi da duoc thu
thap (U-H1 dén H6). Cac miu bui dugc lay
bang phuong phap quét thu cong tir nén nha,
bui bam trén thiét bi, dd noi that hay cac dd gia
dung khac. Cac mau bui sau khi ldy dwoc goi
trong phoi nhém di trang rira bang dung moéi,
gitlt kin trong tui PE ziplock va bao quan trong
td lanh sau & —20 °C dén khi phan tich. Trudc
khi phan tich, mau dugc sang qua ray co kich
thuéce 100 pm va tron déu dé ddng nhét.

2.2. Phan tich PAHs trong miu bui

M?au bui (khoang 0,2 g) dugc thém chét dong
hanh (naphthalene-d8,
acenaphthylene-d8, phenanthrene-d10,

deuterium  hoa
fluoranthene-d10, pyrene-d10, benzo[a]pyrene-
d12 va benzo[ghi]perylene-d12; Cambridge
Isotope Laboratories, Inc.) va chiét siéu am lan
luot véi 10 mL axeton (10 min) va 10 mL hdn
hop axeton/hexan (1:1, v/v) (10 min) st dung
dau do phat siéu am VCX 130 (Sonic &
Materials, Inc.). Dich chiét duogc g0p lai, co
dic va chuyén vao dung méi diclometan/hexan
(1:9, v/v). Dich chiét duoc lam sach bé'mg ky
thuat chiét phan tin pha rin véi 0,5 g natri



sunfat khan va 0,5 g silica gel (Silica gel 60,
Merck, hoat héa ¢ 130 °C trong 3 h). Dich
chiét sau khi lam sach duge c6 dic dudi dong
khi nitrogen va thém chét ndi chuan chrysene-
d12 (Cambridge Isotope Laboratories, Inc.)
tru6e khi phan tich trén GC/MS. Cac héa chit
va dung moéi sir dung trong nghién ctru nay déu
& murc tinh khiét cho phan tich du lugng PCBs
va duogc cung cip boi Wako Pure Chemical
Industries, Ltd.

Céc chat phan tich bao gdm: naphthalene (Nap),
acenaphthylene (Acy), acenaphthene (Ace),
fluorene (Flu), phenantherene (Phe), anthracene
(Ant), fluoranthene (Flt), pyrene (Pyr),
benz[a]anthracene (BaA), benzo[b]fluoranthene
(BbF), benzo[k]fluoranthene (BKF),
benzo[a]pyrene (BaP), dibenz[ah]anthracene
(DA), indeno[1,2,3-cd]pyrene (IP) va
benzo[ghi]perylene (BP). Cac PAHs dugc tach
va dinh luong trén hé thong GCMS-QP2010
Ultra (Shimadzu) véi cft mao quan silica DB-
S5MS 30 m x 0,25 mm x 0,25 um; Agilent
Technologies) va khi mang helium (1,15
mL/min). Nhiét d6 ciia cong bom mau 1a 300 °C.
Chuong trinh nhiét d¢ cia 10 cot dugc cai dat nhu
sau: gitt & 110°C trong 1 min, tang dén 170 °C
(20 °C/min), dn 220 °C (4 °C/min), d&n 270 °C
(3°C/min) va ting dén 310 °C (20 °C/min, giit 10
min). Ché d6 ion hoa va dap electron (EI) dugc
ap dung. Nhiét d¢ interface va nguén jon 1an luot
1a 310 va 230 °C. Dir liéu ph6 duoc quan sat va
thu thap boi ché do quan sat chon lgc ion (SIM).
Do chinh xac cta phuong phdp phan tich dugc
khing dinh trén két qua phan tich mau thém
chudin va mau chuin (Standard Reference
Material® 2585; NIST). D6 thu hdi ctia cac chét
chuén trong mau thém chuén, ctia cac cht phan
tich trong mau chuan va ciia cic chat dong hanh
dao dong trong khoang 70 dén 120%. B léch
chuén tuong dbi cua cac thi nghiém lap lai (n = 3)
ddi v6i cac chét phan tich trong miu chudn va
mau thém chuan nhé hon 20%. Gi6i han phat
hién ciia cdc chat ndm trong khoang 0,020 dén
0,40 ng/g.

3. KET QUA VA BAN LUAN

3.1. Ham lugng PAHs trong miu bui

Nong d6 téng cua 16 PAHs (Z16PAHs) do
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dugc trong mau bui tai khu vuc lam viéc cua
cic co so thdo dd ELV cb gia tri cao nhat
(trung vi 3100, khoang 1200-3600 ng/g) va
cao hon dang ké so v6i cac mau buyi trong nha
& cung khu ELV (920; 600-1800 ng/g) va khu
vuc do6 thi & Ha Noi (930; 470-1300 ng/g). Su
khac biét giita ham lugng X16PAHs trong mau
ELV-W so v6i cdc mau con lai 1a c6 y nghia
théng ké (Mann-Whitney U-test, p < 0,05)
(Hinh 1). Dt liéu vé sy 6 nhiém PAHs trong
mau bui léng tai noi lam viéc va nha ¢ tai Viét
Nam con tuong dbi han ché. Két qua phan tich
ham lugng PAHs trong cic mau bui ctia nghién
clru nay cho thdy sy phan bd rong rdi véi mirc
ndéng do tuwong ddi cao ciia ching trong mau
bui tai Viét Nam. Mot nghién ciru trude day da
béo cao néng d6 PAHs trong mau bui trén mat
duong tai Ha Noi nam trong khoang 530 dén
4700 ng/g (trung binh 1900 ng/g) [10], nhin
chung cao hon mau bui trong nha tai khu vuc
d6 thi nay. Nong do cao cua PAHs trong mau
bui ELV-W (cao hon dang ké so v6i cic mau
ELV-L) cho thdy hoat dong thio d& va tai ché
ELV c6 thé phat thai mot luong dang ké PAHs
ra méi truong xung quanh trong mot pham vi

gan.
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Hinh 1: Nong dé 16 PAHs (trung vi va khodng,
ng/g) trong mau bui ldng tai khu viee thdo d&
ELV ¢ Bdc Giang va khu viee do thi 6 Ha Ngi

Nong d6 PAHs do dugc trong miu bui cua
nghién ciru nay thap hon dang ké so véi gia tri
béo céo trong cic mau bui trén nén nha tai khu
vuc thugc pham vi 30 m so véi duong giao
thong chinh c6 nhidu phwong tién giao thong
chay bé'mg diu diesel tai Nantou, Dai Loan



(trung vi 107.400; khoang 16.000-580.000
ng/g) [11] hay bui trong nha tai khu vuc
Qingyang, tdy bac Trung Qudc véi viée sir
dung than da dé dun ndu va sudi 4m (trung vi
21.000; khoang 8450-121.000 ng/g) [12].
Néng d6 PAHs trong cac mau bui tai Viét Nam
nhin chung & mirc twong duong so véi mot sb
nudc dang phat trién khac nhu Thd Nhi Ky
[13], Nepal [14], Kuwait va Saudi Arabia [15].
Tuy nhién, theo hiéu biét cua chang t6i, s6
luong cac nghién ctru vé sy phat thai PAHs tir
hoat dong thao do ELV tai Viét Nam ciing nhu
trén thé giéi con rat han ché. Mot nghién ciru
khéc trén mau bui va dat tai cac xudng sira
chita 6 t6 tai Jeddah, Sauri Arabia ciing phat
hién duogc néng d6 cao cta PAHs (trung vi
11.760; khoang 7620-30.800 ng/g) [16]. Nhu
vély, bén canh cic chat 6 nhiém hitu co kho
phéan hay nhu polyclo biphenyl (PCBs),
polybrom diphenyl ete (PBDEs) va cac chat
tuong tu dioxin, nghién cuu danh gia mic do
phat thai 1a nguy co 6 nhiém cua cac PAH:s lién
quan dén ELV 1a rit can thiét va co y nghia
thiét thuc cho viéc cai tién quy trinh cong
nghé, quan 1y chét thai va bao vé sirc khoe con
nguoi tai cac khu vuc thao do, tai ché va sta
chita phuong tién giao thong.

3.2. Pic trung tich liy ciia PAHs trong miu
bui

Cic PAHs thuong dwoc phdn loai theo sb
lugng vong trong phan ti: 2 vong (Nap), 3
vong (Acy, Ace, Flu, Phe, Ant), 4 vong (Flt,
Pyr, BaA, Chr), 5 vong (BbF, BkF, BaP, DA)
va 6 vong (IP, BP). Trong do6 céc chit c6 2 dén
3 vong trong phan to dugc goi 1a PAHs phan
ttr khdi thip (LMW PAHs) va cac chit con lai
(> 4 vong) duoc goi 1a PAHs phan tir khéi cao
(HMW PAHSs). Ti I¢ trung binh cia cac HMW
PAHs va LMW PAHSs trong cic miu bui cua
nghién ciru nay 1an luot 1a 76 + 9% va 24 +
9%. Ti 1é trung binh ctia PAHs theo s6 luong
vong trong phan tir duoc trinh bay trong Hinh
2. Theo do, ti 18 ciia ndng d6 téng cac chat co 4
vong 1a cao nhit (trung binh 44%), tiép theo 1a
3 vong (20%), 5 vong (18%), 6 vong (13%) va
2 vong (5%). Pac trung tich liy nay nhin
chung phu hgp v6i cac nghién cuu trude day
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trén mau bui trong nha [14,16].
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Hinh 2: Pdc trung tich liy ciia PAHs theo s6
vong thom trong mau bui ling tai khu viee thdo
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Hinh 3: Ddc trung tich lity cia 16 PAHs trong
mau bui lcfng tai khu vuec thao do ELV ¢ Bic
Giang va khu vuc do thi o Ha Noi

Dic trung tich lily cia 16 PAHs trong cic mau
bui cua nghién ctru nay dugc trinh bay trong
Hinh 3. Céac chét chiém ti 1& cao nhit 1a Chr
(trung binh 15%), Pyr (14%), Flt (12%) va Phe
(12%). Cac chit PAHs c¢6 3 dén 4 vong trong
phén tir nay cling dugc phat hién voéi ti 1€ cao
s0 voi cac PAHs khac boi nhidu nghién ciru
trudc day trén mau byi [11-16]. Tuy nhién, ti 1&
ctia mot sb chét co su khac biét gira cac khu



vuc nghién ctru. Ti 1é ciia Ace trong mau ELV-
L (trung binh 8%) cao hon so véi mau ELV-W
(3%) va U-H (5%). Ti 1é ciia Pyr trong mau
ELV-W (17%) cao hon so v6i cac mau con lai,
trong khi mau U-H lai duoc dic trung boi Flt
(16%). Ti 1& cua BaP, mot chit PAHs co 5
vong thom va 1 chit gay ung thu cho ngudi,
trong cic mau & khu ELV (trung binh 8%), cao
hon gép d6i so véi mau ¢ khu do thi (4%).
Pang chi y 14 ndng d6 cua BaP trong cac mau
ELV-W (trung vi 210; khoang 48-340 ng/g) va
ELV-L (61; 43-150 ng/g) cling cao hon dang
ké so v6i cac mau U-H (30; 15-59 ng/g).

3.3. Danh gia so' b vé ngudn phat thai PAHs
Nhin chung, ti 1€ cao cuia cic HMW PAHs so
véi LMW PAHs trong cic mau bui da gop
phan phan anh ngudn gbc ciia ching c6 lién
quan dén qua trinh nhiét d6 cao hon la su phat
thai truc tiép cua cac san phim ddu mo. Ti 18
cao cua cac chit nhu Phe, Flt va Pyr trong cac
mau phan 4nh sy phat thai tir cac hoat dong ddt
d6i v6i nhiéu loai nguyén vat liéu nhu than, gd,
dau, xang va rac thai [17]. Két qua phan tich
thanh  phan
analysis PCA) d6i véi tap s liéu cho thdy cac
PAHs dugc phan thanh 3 nhém, co ban theo sy

chinh (principal component

twong dong vé phan tir khbi: (Nap, Acy, Ace,
Flu, Phe, Ant), (FIt, Pyr, BaA, Chr, BbF, BKF,
BaP) va (IP, BP). Két qua phéan tich tuong
quan ciing chi ra mdi lién hé c6 y nghia d6i véi
cac nhom chét tuong tu nhu PCA. Pac biét
mot s& cdp chit co hé sb trong quan cao nhu:
BaA-BaP (R =0,931; p <0,001), BaA-BkF (R
=0,943; p < 0,001), BbF-BkF (R = 0,955; p <
0,001) va IP-BP (R = 0,981; p < 0,001). Nhu
véy, mbi lién hé giita cac PAHs trong cic mau
bui cta nghién clru ndy phan &nh chung co
cing ngudn goc ciing nhu tinh chat twong ty
nhau nén cung ton tai va phan bd trong moi
truong véi nhitng xu hudng gan gidng nhau.

Nhim dua ra nhiing thong tin cu thé hon vé su
khac biét v& ngudn gbc ciia PAHs trong cic
miu bui ldy tai khu vuc ELV va Ha Noi,
phuong phap phan tich nhoém (hierachical
cluster analysis HCA). Két qua phan tich HCA
cho thdy, cac mau tai Ha Noi va mot sb mau tai
ELV-L (bao gbm U-HI, H2, H3, H5, H6 va
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ELV-L2, L3) c6 dic trung tich liy PAHs
tuong tw nhau. Trong khi d6, cac mau con lai &
ELV-W va ELV-L lai dugc phan b vao 1 sb
nhom khéac nhau, vi du nhu (ELV-W1, W2,
L6), (ELV-L1, L4, L5), (ELV-W3, W4, W6).
Thuc té nay cho théy mdc du tai cung khu vuc
thao do ELV nhung dac trung tich liy cua
PAHs ciing khong hoan toan théng nhét, do
nhitng khac biét nhat dinh vé quy trinh cong
ngh¢ va cach quan ly, thai bo chét thai tai cac
co so nay. Bén canh dic diém chung 1a qua
trinh thao d& ELV dugc thuc hién chu yéu
bang ngon lira dén xi (ciing co thé 1a mot
nguén nhiét d6 cao din dén sy hinh thanh
PAHs) thi tai mét s6 co sd ELV, cac chat thai
khong c6 gia tri st dung hodc tai ché (nhu
nhwa, dém mut, 16p xe cii) duoc tap trung vao
mot khu vuc & canh khu thio d& réi tusi dau
thai dé d6t. Hoat dong nay 1a mot trong nhiing
ngudn phat thai PAHs dang ké, dan dén ndng
d6 PAHs tuong ddi cao trong mau bui tai cic
co so noi trén (ELV-W4, W5, W6).

Ti 18 ciia mot sb chat PAHs chi thi ciing duoc
tinh toan dé cung cap nhing thong tin chi tiét
hon vé ngudn phat thai ciia ching tai khu vuc
nghién cuou. Ti 1€ cua FIt/(FIt + Pyr) va
BaA/(BaA + Chr) trong cac mau U-H va ELV-
L nhin chung cao hon 0,40 va 0,20, twong (ng,
cho thiy ngudn gbc chi yéu lién quan dén hoat
dong thiéu dbt [18,19]. Trong khi dé tai cac
khu vgc ELV-W, ti 1€ Flt/(Flt + Pyr) (trung
binh 0,37; khoang 0,24-0.49) va BaA/(BaA +
Chr) (0,18; 0,075-0,32) cho thiy su 6 nhiém
¢6 lién quan tryc tiép dén cac san pham dau
mo6. Mot thyc té co thé d& dang quan sat duoc
tai cac co s& ELV 1a su thiéu chat ché trong
cac hoat dong thao d va quan ly déi voi dau
thai va nhién liéu da qua st dung, dan dén tinh
trang tran dau va ro ri chét thai long tai khu
vuc lam viée. Qua do, ¢6 thé so bo khing dinh
PAHs tai khu vuc ELV-W dugc sinh ra khong
chi bdi cac hoat dong thiéu ddt va qué trinh
nhiét do cao, ma con co nguén géc dac thu tir
cac san pham dau mo. Ti 1¢ cua BaP/BP trong
cac mau U-H déu thip hon gid tri 1,0 (trung
binh 0,47; khoang 0,27-0,69) va thap hon dang
ké so v6i cac mau tai khu vie ELV (1,1; 0,40—



1,7), cho théiy su anh hudng cia PAHs tir hoat
dong giao thong, cu thé 1a khi thai tir dong co 6
t6 va bui trén mat duong [11,16], dén moi
truong bui ¢ trong nha tai cac d6 thi 16n nhu
Ha Noi, noi c6 mat d§ giao thong cao va tinh
trang 6 nhiém bui dang & mirc bdo dong nhu
hién nay.

4. KET LUAN

Nghién ctru ndy cung cép nhitng danh gia so
bd vé mirc d6 6 nhiém va dic trung tich liy
ciia PAHs trong miu bui léng tai noi lam viéc
va sinh hoat cua cac co s¢ thao d& phuong tién
giao thong hét han sir dung (ELV), ciing nhu
bui trong nha tai khu vuc d6 thi & mién Bic
nudc ta. Két qua phan tich cho thiy hoat dong
tai ché va thao d& ELV c6 kha ning hinh thanh
va phat tan PAHs ra moéi truong xung quanh
thong qua céc qua trinh nhiét (vi du nhu thao
dd ELV bang ngon lira dén xi hay thidu dot
khong kiém soat cac chat thai) ciing nhu sy ro
ri cia cic san pham dau mo (vi dy nhu dau
dong co, nhién li¢u da qua sir dung va chét boi
tron). Trong khi d9, tai khu vuc do thi, nguén
phat thai tir hoat dong giao thong da dong gop
mét ti 16 dang ké vao sy c6 mit cia PAHs
trong bui trong nha. Nhidu PAHs c6 phan tir
khéi cao, dién hinh 1a benzo[a]pyrene, da duoc
phan loai 1 chét gdy ung thu hodc cht c6 kha
ning gy ung thu ¢ ngudi, trong khi bui ling
dugc cho 1a mot trong nhimg ngudn phoi
nhiém khong thé bo qua ddi voi nhidu nhom
chét hitu co doc hai. Cac nghién ctru tiép theo
vé ugce tinh su phoi nhidm va rii ro sirc khoe,
didc biét 1a rai ro mic cac bénh ung thu ¢6 lién
quan dén PAHs trong bui ling & Viét Nam la
can thiét va nén dugc thyc hién trong thoi gian
tol.
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