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Nghién citu

Noéng dé trong pha khi va pha hat cta cac hop chat thom da vong
(PAHs) & Thanh pho H6 Chi Minh giai doan 2017-2018

Té Thi Hién'*, Nguyén Poan Thién Chi', Tran Anh Ngan', Duong Hiru Huy?

TOM TAT

Nghién ctiu nay thuc hién nham danh gid déc trung néng dé cac hgp chat hiu co thom da vong
PAHSs (Polycyclic aromatic hydrocarbons) gitfa pha hat va pha khi trong khéng khi xung quanh &
thanh phé HO6 Chi Minh (TPHCM) giai doan 2017 - 2018. Cac mau PAHs trong pha khi va hat dugc
thu thap tai 5 vi tri 8 TPHCM trong thai gian mot ndm tir thang 03/2017 dén thang 02/2018. Néng
d6 pha khi va pha hat clia 14 PAHs dugc xac dinh bang cach phan tich mau gidy loc thdy tinh va
polyurethane foams (PUFs) stt dung phuong phép séc ky 16ng hiéu ndng cao véi dau do huynh
quang ((HPLC - FLD). K&t qua nghién ctu cho thdy ring tdng néng dé 14 PAHs vao mua mua trong
pha khi 3 43,16 & 19,36 ng/m?> va pha hat [3 5,82 + 3,96 ng/m?, vao mua kho téng néng dé PAHs
trong pha khi 13 40,66 & 15,14 ng/m? va pha hat 3 4,50 = 2,54 ng/m?3. Téng néng dé 14 PAHs trong
pha khi (42,08 & 17,62 ng/m?3) chiém trén 85% téng ndng do ca 2 pha. Trong d6, nhitng PAHs c6
khéi luong phan ti cao (HMW-PAHSs) cé néng d6 cao nhdt trong pha hat, chiém khoang 78% téng
ndng do clia 14 PAHSs. Trai lai, trong pha khi nhimng PAHs c6 khéi lugng phan ti thdp (LMW-PAHS)
chiém ty 1& cao, chiém trén 65% trong t8ng néng dd 14 PAHs. Nghién ctu thu duoc hé s6 phan
b6 pha hat ctia tiing PAHs dé hiéu ré su phan b clia cac PAHSs trong hai pha, va cling tim thay mai
tuong quan phi tuyén tinh gidia hé sé phan bé pha hat véi log P Két qua tir phan tich nguén phat
thai bing phan mém PMF cho thdy 4 nhan t6 anh hudng dén néng d6 PAHs trong khong khi &
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TPHCM, trong d6 nguédn giao thong co6 dong gop quan trong nhat tai tat ca cac vj tri khao sat.
T khoa: Khong khi xung quanh, PAHs, Phan bé khi — hat, Thanh phé H6 Chi Minh

GIGI THIEU

Theo théng ké ctia T8 chiic Y té Thé gi6i nim 2014, 6
nhiém khong khi la nguyén nhan gay ti vong cho 8
triéu nguoi/nam. Trong thanh phén chit giy 6 nhiém
khéng khi thi cac hgp chat hydrocarbon thom da vong
(olycyclic Aromatic Hydrocarbons ~PAHs) dugc biét
dén nhu nhiing hop chdt c6 kha ning gy ung thu
va dot bién cho con ngusi. C6 16 PAHs dugc quan
taAm nhiéu va duoc liét ké bai ny ban Bao vé Moi
truong My USEPA. PAHs dugc hinh thanh trong qua
trinh chay khéng hoan toan cac chét hiiu co. C6 trén
100 PAHs khac nhau va c6 khoang hon 200 PAHs
cling da dugc phat hién la c6 mit trong khéi thudc
1a'. PAHs 1 nhiing hgp chét hiiu co ban bay hoi c6
thé ton tai & ca hai pha, pha khi va pha hat. PAHs
trong méi trudng khong khi, dat, va nudc c6 thé luan
chuyén cho nhau phu thudc vao kha ning bay hai, béc
hoi, hoa tan, ling dong khé, 1ang dong udt, qua trinh
hép phu. Do d6, dang ton tai ciia PAHs trong moi
trudng phu thudc rdt nhiéu vao sy phan bg khi-hat
clia ching. Su phén b6 khi hat quyét dinh co ché loai
bo PAHs trong khong khi thong qua ling dong kho

hoic ling dong uét. Su phan bé gitia pha khi va pha
hat dugc thé hién qua viéc tinh todn hé s phan bo
khi-hat (Kp) ctia cac PAHs. Nhiing nam gén day, ty
6 pha hat @ - C,/(C,+Cg) nhan dugc nhiéu quan
tam hon Kp?. Nhiing nghién ctiu vé PAHs da va dang
dugc quan tim & nhiéu quéc gia>>. O Viét Nam,
nhiing nghién ctiu vé PAHs da dugc thuc hién tai hai
thanh phd 16n 1& Thanh phé H6 Chi Minh (TPHCM)
va Ha N6i®’. Tuy nhién, cic nghién ctiu vé PAHs
trong ca hai pha khi va hat van it dugc quan tim
& TPHCM. Do véy, muc tiéu nghién ctu nay nhim
danh gid hién trang 6 nhiém va dy dodn ngudn phit
thai PAHs, ciing nhu 1a hiéu rd phan bg pha khi-hat
cta ching trong khong khi tai TPHCM. Nghién ctiu
tap trung vao 14 PAHs sau: acenaphthene (Ace), flu-
orene (Flu), phenanthrene (Phe), anthracene (Ant),
fluoranthene (Flt), pyrene (Pyr), benz[a]anthrancene
(BaA), chrysene (Chr), benzo[b]fluoranthene (BbF),
benzol[k]fluoranthene (BKF), benzo[a]pyrene (BaP),
dibenz[a,h]anthracene (DahA), benzo[g h,i]perylene
(BghiP), indeno[1,2,3-cd]pyrene (InP).

Trich dan bai bao nay: Thi Hién T, Doan Thién Chi N, Anh Ngan T, Hiu Huy D. Néng dé trong pha khi va
pha hat cta cac hgp chat thom da vong (PAHs) & Thanh phé Hb Chi Minh giai doan 2017-2018. Sci.

Tech. Dev. J. - Nat. Sci.; 3(1):01-08.
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PHUONG PHAP
Lay mau dong thai PAHs pha khi va pha hat

Nhidm danh gié hién trang ndng d6 PAHs trong pha
khi va pha hat, dong thoi xac dinh su phan bo ctia
ching theo khdng gian va thoi gian trong khong khi
xung quanh & TPHCM, vi tri 14y miu dugc thiét ké
theo cac khu vuc giao thong, khu déan cu va vi tri nén
d6 thi. Cu thé, viéc 1dy mau dugc thuc hién tai 5 vi tri
nhu sau (Hinh 1):

Vi tri giao théng (2 vi tri): gém vi tri Truong Pai hoc
Khoa hoc Ty nhién, PHQG-HCM, Quan 5 (KHTN)
va S& Khoa hoc Cong nghé (KHCN). Ca hai vi tri nay
ndm gin cic cung dudng c6 mat do giao thong cao.
Trong khi KHCN la vi tri quan chéc chat lugng khong
khi cta Trung tdm quan tric moi trudéng TPHCM
thi vi tri KHTN 14 noi dit tram quan tric chit lugng
khong khi ctia Khoa Méi truong, Trudng Pai hoc
Khoa hoc Tu nhién, PHQG-HCM (do JICA tai trg).
Khu dan cu (2 vi tri): gom vi tri khu dén cu Tha
Thiém, Quén 2 (TT) va Cu xd D6 Thanh, Quéin 3
(PT). Trong khi vi tri TT 13 khu d4n cu méi hinh
thanh, con trong qua trinh xay dung, thi vi tri DT la
khu dan cu hinh thanh tii lau. Vi thé, hai vi tri nay
déc trung cho hai khu vuc dan cu ¢ TPHCM.

Vi tri nén do thi (1 vi tri): Liy mau dugc thuc hién
tai vi tri nén d6 thi tai Thao Cam Vién (TCV).

Mau khi bui dugc tién hanh 14y moi thang 2 1an tai 5
vi tri tit 03/2017 dén 02/2018. Téng s6 mau ldy dugc
14 120 mau khi va 120 mau bui t6ng.

L4y miu PAHs dong thoi khi va hat thuc dugc hién
theo phuong phép TO-13A ® sit dung thiét b 14y mau
thé tich 16n SIBATA - HV 500R. Trong khi cac PAHs
trong pha hat dugc giti lai trén gidy loc, thi cac PAHs
trong pha khi dugc hdp phu trén PUFs (Polyurethane
Foams). T6c do 14y mau thich hgp dé€ tranh hién
tugng breakthrough ctia PAHs trong pha khi 1a 200
L/phat. Hé thdng 14y mau dugc dat cich mat dat
khoang 1,5 mét. Mau PAHs pha khi-hat dugc ldy
trong vong 24 gid.

Quy trinh x{ ly va phan tich mau

Quy trinh xt Iy va phén tich mau khi dugc thyc hién
theo phuong phap TO - 13A8. Cac miu PUFs dugc
xt ly bing phuong phép chiét Soxhlet véi dung moi
diethyl ether 5% trong n - hexane, sau d6 dugc co
quay, thoi kho bing dong khi nitrogen. D6i véi cac
PAHs trong pha hat, mau gidy loc dugc cit nho va
danh siéu &m trong dung moi toluene:ethanol 3:1, lam
sach miu bang NaOH, H,SO4 va nuéc miliQ, sau dé
cd quay, théi kho bing dong khi nitrogen. Sau qué
trinh xt Iy, mau dugc hoa tan lai trong MeOH va bao

quén & 4°C cho dén khi phén tich. Cac PAHs trong
mau sau khi xt ly dugc xdc dinh bang phuong phép
HPLC dau do huynh quang (HPLC-FLD). Hé théng
HPLC-FLD (Shimadzu) bao gébm bom LC - 20AD, 1o
¢t CTO - 20A, b phan tiém mau SIL - 20A, cot In-
ersil ODS - P 5 um (4.0 x 250 mm), ddu do huynh
quang RF - 10Ax;. Thé tich tiém mau la 20 yL. Hé
dung moi stt dung 12 methanol va nudc theo ché do
gradient dung moi.

Tinh toan su phan bé pha khi-hat ctia PAHs

Su phén b6 pha khi hat ctia PAHs phu thudc vao ép
sudt hoi ciia PAHs, nhiét d9, ap sudt khi quyén, bé mit
hép phu ctia pha hat...°. Nhiing nam gin day, ty s6
phahat ® - C,/(C,+Cg) nhén dugc nhiéu quan tam 2.
Trong do, Cp la nong do PAHs trong pha hat va Cg
la nong do PAHs trong pha khi. Do vay, nghién ctiu
sé thuc hién dénh gia sy phan bé khi hat thong qua
ty s6 pha hat ®. Ty s6 pha hat ® ctia PAHs ¢6 su
tuong quan véi 4p sudt hoi siéu lanh (supercooled va-
por pressures) (P). Nghién ctiu tién hanh phan tich
méi tuong quan phi tuyén tinh gitta ® va trong khong
khi & TPHCM. Phuong trinh méi tuong quan gitia @
va P theo cong thiic:

10m,10gP£+br
= l+10m,10gPB+br

Trong d6: m, va b, 13 hé s6 phuong trinh tuong
quan phi tuyén tinh. logP} dugc tinh theo cong thic:
logPO: my.(TLK) "+ bz. Vi my va by, 1ahé s6 thuc
nghiém cho tiing PAHs theo MustafaOdabasi va cdng
su, 2006 ', T 1a nhiét d6 véi don vi °K.

Du doan ngudn gdéc phat thai PAHs tai
TPHCM

Dé du dodn ngudn gdc phat thai PAHs trong moi
truong khong khi xung quanh 6 TPHCM, nghién ctiu
sti dung m6 hinh PMF 5.0 do USEPA cung cdp. Két
qua tit mod hinh sé cho thiy dugc cac ngudn phat thai
va ty 1¢ déng gop ctia nhiing ngudn nay vao néng do
PAHs. D liéu néng d6 cac PAHs va d6 bat dinh cta
mau (uncertainty) dugc st dung lam théng s6 ddu vao
cho mé hinh!'!. K&t qué thu dugc sau 20 lan chay dé
14y s6 nhén t6 t6i uu, va 100 1an chay d€ 6n dinh di
liéu nguon thai va ty 1é dong gop.

KET QUA VA THAO LUAN

Hién trang néng dé PAHs trong khéng khi &
TPHCM

V& néng d6 PAHs trong pha hat,dién bién t6ng néng

do cac PAHs va nong do cua tling PAH trong pha
hat theo thoi gian tai cdc vi tri dugc thé hién trong
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Hinh 1: Ban d6 vi tri Iy mau trén dia ban TPHCM.

Hinh 2a, b. Nong d¢ trung binh cta 14 PAHs trong
pha hat 1a 5,31 + 3,45 ng/m? (1,42 - 16,32 ng/m?).
Nhin chung, t6ng néng d6 PAHs tai cac vi tri c6 xu
huéng cao nhat vao thang 9 va 11 ndm 2017, con thap
nhét vao thang 08 nim 2017. Dic biét, tdng ndng do
PAHs trong cac thang muia kho ¢6 xu huéng thap hon
cac thang muia mua.

Xét dién bién ctia tiing PAHs trong pha hat thdy ring
cac PAHs c6 sy phan b6 theo khéi lugng phan ti
(Hinh 2b). Cu thé, nhiing PAHs ¢4 khéi lugng phin
ti nho (LMW, 3 vong) nhu Ace, Flu, Ant c¢6 néng do
thép hodc khong phat hién, chiém tit 3 dén 8% téng
noéng do cua 14 PAHs. Nhiing PAHs c6 khoi lugng
phén ti cao (HMW-PAHS, 5, hoédc 6 vong) nhu BbF,
BKE, BaP, DahA, BghiP, InP thi ¢6 néng d¢ cao hon,
chiém khoang 78% téng néng d6 ctia 14 PAHs. Hiu
nhu xu huéng ctia caic HMW-PAHs trong pha hat ¢
su thay d6i gan gidng v6i tdng ndng do PAHs theo thoi
gian.

V& néng d6 PAHs trong pha khi, dién bién néng do
clia tong 14 PAHs va cta tliing PAHs dugc thé hién
trong Hinh 3a, b. Téng néng d¢ 14 PAHs dao dong
tit 13,38 dén 93,68 ng/m?, trung binh 42,08 + 17,62
ng/m>. So v&i pha hat, t6ng ndng do PAHs trong pha
khi cao hon trung binh khoang 7,8 14n. Téng néng dé
PAHs trong pha khi c6 xu hudng cao vao cac thang
09, 10, 11 va thdp vao cac thang mua kho (Hinh 4).

Trai v6i su phan b6 PAHs trong pha hat, & pha khi
nhiing PAHs c¢6 khéi lugng phan ti thdp LMW-PAHs
chiém ty 1é cao (trén 65% trong t3ng 14 PAHs) trong
khi nhiing PAHs c6 khéi lugng phan tti cao HMW-
PAHs chiém ty 1é nhé (dudi 1% trong téng 14 PAHs)
hodc khong phét hién. Phe la hgp chdt dugc phat hién
c6 nong do cao nhit trong pha khi, tiép sau dé 1a Flt,
Pyr va Flu.

D€ hiéu nguyén nhan c6 sy khac biét nong d6 PAHs
gitta mita kho va mita mua 6 TPHCM, nghién ctiu tién
hanh phan tich cac thong s6 khi tugng va thu dugc
mot s6 két qué nhu sau: Toc d¢ gid, nhiét do va biic
xa mdt troi ¢ tuong quan nghich so véi cdc PAHs va
téng noéng do PAHs. Trong do, vao cac thang 07, thang
08 nam 2017 13 hai thang c6 tdc d¢ gié cao hon so véi
cac thang con lai, vi vay kha ning pha loang cac chit 6
nhiém lam gidm ndng do ctia chung trong khong khi.
Cac thang mua kho thang 03, 04 ndm 2017, thang 01,
02 ndm 2018 c6 nhiét d) va lugng biic xa mat trdi cao
nhét. Day la nguyén nhén thuc ddy qua trinh loai bo
cac PAHs trong khi quyén thong qua cdc phan tng
quang hoéa. Ngoai ra, mot dic diém ¢ TPHCM vao
muia mua lam cho néng do PAHs cao hon mtia khd
la dic diém vé giao thong. O TPHCM, sau con mua,
hién tugng ket xe thuong xuyén dién ra, bén canh d6
diéu kién khi tugng nhu nhiét d6 gidm, d¢ &m ting
lam can tr¢ qud trinh chdy trong dong co va tang phat
thai cac cht hitu co nhu PAHs. Day la ddc trung 6
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Hinh 2: Dién bién ndng dé cta téng PAHs (a) va titng PAH (b) theo th&i gian tai cac vi tri khao sat giai doan

03/2017 - 02/2018.
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Hinh 3: Dién bién ndng dé cta tdng PAHSs (a) va titng PAH (b) trong pha khi theo thai gian tai cac vi tri khao

sat giai doan 03/2017 - 02/2018.

nhiém ctia PAHs & khu vyc nhiét d6i, két qua nay da
dugc cong b6 & nhiing nghién ctiu trude day 1213,

Kha nang giy ung thu ctia mdt PAH dugc biéu thi
qua hé s6 doc tuong duong ctia né (Toxic Equivalent
Factor - TEF). Hé s6 doc tuong duong biéu thi kha
néang gy ung thu tuong d6i ctia mot PAH so v6i BaP.
Néng d6 tdng BaP,, tai khu vic TPHCM dao dong
trong khoang ti 0,35 dén 4,06 ng/m3 , trung binh 1,24
ng/m>. Néng do téng BaP,, trong khong khi tai cac
vi tri khéo sat c6 56 ngay (chiém 52,8%) vuot khuyén
céo vé BaP trong khong khi cia T6 chiic Y té Thé gici
WHO 1a 1 ng/m®. Céc ngay vugt chuin cia WHO
chtt yéu nim trong céc thang 09, 10, 11, 12. Dic biét
trong thang 09 va thang 12, n6ng do téng BaP,, trung

binh 12 2,44 + 1,20 ng/m? va 2,55 + 0,59 ng/m°.

Su phan bé pha khi-hat ctia PAHs trong
khéng khi xung quanh é TPHCM

Nhin chung, phin trdm cac PAHs trong pha khi va
pha hat khong c6 su khéc biét dang ké. Cac PAHs
khéi Iugng phén ti nho (3, 4 vong), cé 4p sudt hoi
cao va dé bay hoi, nén ching ton tai cha yéu trong
pha khi, chiém 16n hon 94%. Ngudc lai, cic PAHs c6
khdi lugng phén tii cao (5, 6 vong) cé ap suit hoi thip,
do d6 ton tai chti yéu trong pha hat, véi ti 1¢ tii 70 -
100 %. Riéng BaA, Chr, BKF c6 xu huéng nam & ca
hai pha.
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Hinh 4: Ty s6 pha hat ® cia cac PAHs trong khi quyén TPHCM.
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Hinh 5: Tuong quan phi tuyén tinh gitra ® va logP}j

Hinh 4 cho théy ty s6 pha hat cta tiing PAHs ¢6 xu
huéng: @ ctia PAHs-3, 4 vong (tit Flu dén Chr) nho
hon 0,5 do d6 ching phan b6 chti yéu trong pha khi
trong khi ® ctia PAHs-5, 6 vong (BbE, BKE, BaP, DahA,
BghiP va InP) 16n hon 0,5 va dat dén gan 1. Nhiét
do c6 thé xem 13 mét trong cac nhén té anh hudng
manh dén phéan b6 khi hat. Vi du, sy khac biét 1o rang
nhét dugc thiy véi BaA c6 gid tri @14 0,897 tai Osaka
(16,2°C) va 0,283 ¢ TPHCM (28,9°C) 3.

Két qua phén tich tuong quan phi tuyén tinh giita ®

va ¢ TPHCM thu dugc phuong trinh (Hinh 5) véi hé
s m, = -0,960 va b, = -3,954, r* = 0,95, phucng trinh
c6 dang:
b 10—0,96010gP£—3,954

1 +10—0.96010gP2—3.954

Cac phuong trinh thu dugc cho tling vi tri nhu sau:
104,19910@274,921

bT: & = 1+10—1,199log}’2—4.921
. 10—1,050|ogP(L)—4358
KHCN:® = 1+10—1,050P£—4,358
~1,04110gP) ~4,393
KHTN:® = 10

0
1410~ 1,041log Py —4,393
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Hinh 6: Két qua du doan nguén phat thai PAH & TPHCM bing mé hinh PMF 5.0. Trong d6, (a) thanh phan
déng gop clia cac nhan t6 chat danh dau, (b) Dong gép clia cac nguén phat thai PAH theo ting vi tri.

—0,832logPY—3,371
TCV:p =10 L

1+10—0.83210gPB—3.37I
TT-® 10—1,10110gPE—4<483
i 1+]0—L10110gP2—4.483

Céc hé s6 m, va b, thu dugc tai cac vi tri DT, KHCN,
KHTN, TT la gin tuong tu nhau. Trong khi d6 hé s6
tai TCV c6 su khic biét véi cac vi tri con lai. Tu két
qua nay c6 thé thdy rang tai diém xanh TCV ¢6 mét
s6 ddc diém vé nguén géc PAHs khac v6i 6 cdc vi tri
con lai. Céc hé s6 thu dugc tit cac vi tri ndy c6 thé st
dung dé dy doén néng d6 PAHSs trong pha khi néu chi
quan tric néng do ctia chung trong pha hat, va khi c6
su thay déi ctia nhiét do.

Du doan nguén phat thai

Trong bai bao nay, ching t6i sti dung phdn mém PMF
5.0 d€ dy dodn ngudn gbc phit thai ciia PAHs trong
khéng khi TPHCM. Két qua chay mo hinh PMF thu
dugc 4 nhan td (factor) chinh (Hinh 6 a). Nhén t6 1
véi tai lugng cao cla cac chét Flt, Pyr, BaA la nhiing
chét ddnh ddu cho nguén phét thai ti dot than 12,
chiém 27,8% ngudn géc phat thai PAHs. Nhan t6 2
v6i chit yéu 1a cic PAHs c6 phan tii lugng thép Flu,
Phe va Ant chi yéu tit ngudn phit thai tii viéc d6t sinh
khdi, chiém ti 1¢ thdp nhét v6i 10,7%. Nhan t6 3 chiu
yéu la cac PAHs nhu BaA, BKE Chr, BbF c6 ngudn
thai 1a tii d6t khi thién nhién ', chiém 20,0%. Nhan
t6 4 v6i tai lugng cao clia cac chat c¢6 phén ti lugng
16n IcdP, BghiP, DahA, BaP tu nguén giao th6ng15,
chiém ti 1é cao nhit véi 41,5 %.

Hinh 6b thé hién phén trim dong gép clia 4 nhan
t6 vao nong do6 PAHs trong khong khi & cdc vi tri
l4y miu. Nguodn tu cic hoat dong giao thdéng co ty
1é dong gop 16n nhét & tat ca cac vi tri bao gém ca
khu vuc giao thong, khu vic dan cu va vi tri nén do
thi (tu 37 dén 44%). Nguyén nhén c6 thé la do cac

khu vuc & TPHCM khoéng c6 ranh gidi r6 rét, mat
khéc dudng phé chang chit dan xen cac khu dan cu.
Do d6, tit két qua ctia nghién ctu nay cho thdy hoat
dong giao thong c6 anh hudng rét 16n dén chét lugng
khong khi & TPHCM. Nguén d6t khi thién nhién
dugc tim thdy cao nhdt ¢ 2 vi tri khu dan cu (31%)
cho thiy hoat dong dun ndu st dung khi gas c6 dong
g6p déng k€ vao nguédn phat thai PAHs trong khong
khi 6 TPHCM.

KET LUAN

Nghién ctiu thuc hién viéc xac dinh PAHs trong pha
khi va pha hat giai doan tii thing 03/2017 dén thang
02/2018 tai 5 vi tri & TPHCM dat dugc mot s6 két
qua sau: Trong pha hat, t6ng nong dd PAHs dao dong
tit 1,42-16,32 ng/m?, trung binh 5,29+3,44 ng/m?
chu yéu la c&c HMW-PAHs (chiém >78%), trong do6
chiém néng dd cao nhét 1a BghiP va InP. Néng do
PAHs vao mua mua (5,8243,96 ng/m3) cao hon mua
kho (4,5042,54 ng/m>) & tit ca céc vi tri. Trong pha
khi, t6ng nong d6 14 PAHs dao dong tit 13,38-93,68
ng/m3, trung binh 42,08+17,62 ng/m3 chiém phan
16n 1a cdc LMW va MMW (chiém >90%), cao nhit la
Phe (chiém >50%). Néng do PAHs trong pha khi cao
hon rit nhiéu so v&i pha hat (pha khi chiém >85%).
Trong d6 cic LMW-PAHs chiém hon 60% téng PAHs
ca 2 pha. Hé s6 phan b6 hat (®) c6 tuong quan cao ap
sufit hoi siéu lanh clia PAHs. K&t qua phan tich PMF
cho théy hoat dong giao thong c6 anh hudng 16n phat
thai PAHs & TPHCM chiém dén 41,5%.

DANH MUC TU VIET TAT

DT: Cu xa D6 Thanh

USEPA: Co quan Bao Vé Moéi Truong My
HMW: Khéi lugng phan ti cao (5 - 6 vong)
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HPLC: Séc ky long hiéu ning cao HPLC

FLD: Bau do huynh quang

KHCN: S Khoa Hoc Coéng Nghé

KHTN: Truong DH Khoa Hoc Tu Nhién

LMW: Khéi lugng phén tt thép (3 vong)

MMW: Khoi lugng phan ti viia (4 vong)

PAHs: Hop chit hydrocarbon huong phuong da vong
PUF: Polyurethane foam

TCV: Thao Cam Vién

TPHCM: Thanh phé H6 Chi Minh

TT: Khu dan cu Tht Thiém

WHO: T8 chtic Y té Thé gidi

Cic PAH: Nap
napthylene),  Flu
Ant (anthracene),

(naphthalene), Ace (ace-
(fluorene), Phe (phenan-
Flt (fluoranthene),
Chr
(benzo[b]fluoranthene), BKF
(benzo[k]fluoranthene), ~BaP  (benzo[a]pyrene),
DahA (dibenz[a,h]anthracene), BghiP

(benzo[g,h,i]perylene), InP (ideno[1,2,3 - cd]pyrene)
XUNG POT LOI iCH

Nhoém Téc gia cam doan rang khong cé xung dot 1¢i

threne),
(pyrene), BaA (benz[a]anthracene),
BbF

Pyr
(chrysene),

ich trong cong bé bai bao “Nong do trong pha khi
va pha hat ctia cac hgp chat thom da vong (PAHs) &
thanh ph6 H6 Chi Minh giai doan 2017-2018”.

PONG GOP CUA TAC GIA

Tac gia T6 Thi Hién, Duong Hitu Huy va Nguyén
DPoan Thién Chi phan tich giai thich di liéu va viét
ban thio. Tic gid Nguyén Doan Thién Chi va Trin
Anh Ngan thuc hién qué trinh 14y mau, x 1y va phan
tich mau tai phong thi nghiém.

CAM ON

Tac gia xin chan thanh cdm on S& Khoa hoc va
Cong nghé thanh phd H6 Chi Minh d3 hé trg kinh
phi dé thuc hién nghién ctiu nay qua dé tai ma s
120/2017/HD-SKHCN.
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Measurements of gas and particle phase polycyclic aromatic
hydrocarbons (PAHs) in Ho Chi Minh city in the period of 2017 to
2018

To Thi Hien*, Nguyen Doan Thien Chi', Tran Anh Ngan', Duong Huu Huy?

ABSTRACT

This study was conducted to assess the distribution of polycyclic aromatic hydrocarbons (PAHSs)
between gas and particle phase in the ambient air in Ho Chi Minh City in the period of 2017 to
2018. Gas and particle phase PAHs samples were collected at five sites in Ho Chi Minh City in a
period between March 2017 and February 2018. Particle phase PAHs were collected on glass fiber
filters and gas phase PAHs were adsorbed on polyurethane foams (PUFs). Gas and particle phase
PAHs were determined by using high-performance liquid chromatography method (HPLC-FLD). In
the rainy season, the results shown that total PAHs concentrations in the gas phase was 43.16 £
19.36 ng/m? while that in the particle phase was 5.82 # 3.96 ng/m3. In the dry season, total PAHs
concentrations in the gas phase was 40.66 & 15.14 ng/m?> and in the particle phase was 4.50 &
2.54 ng/m?3. The total concentration of 14 PAHs in the gas phase (42.08 # 17.62 ng/m?3) accounted
for over 85% of the total concentration. High molecular weight PAHs (HMW-PAHSs) had the highest
concentration in the particle phase, accounting for about 78% of the total concentration of 14 PAHs.
In contrast, in the gas phase, low molecular weight PAHs (LMW-PAHs) was dominated, accounting
for over 65% of the total concentration of 14 PAHs. Particle fraction was obtained to understand
the particle/gas phase partitioning of PAHs in ambient air in Ho Chi Minh City. Moreover, particle
fraction and logP? have a non-linear correlation. Source apportionment of PAHs was carried out by
using PMF model. The PMF results indicate four factors that affect PAHs concentrations in Ho Chi
Minh City. In four factors, vehicular emission contributed strongly to PAHs concentrations.

Key words: Ambient air, Gas — particle partitioning, Ho Chi Minh City, PAHs, Total suspended
particulate — TSP
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