O NHIEM BOI MOT SO CHAT HJU CO THOM BA VONG (PAH)
TRONG KHONG KHi TAI HA NOI

Tom tit

TS. VU PUC TOAN
Khoa Méi truong, truong Pai hoc Thuy Loi,

Mot sb chét hitu co thom da vong (PAH) duoc phan tich trong khong khi tai Ha Noi nam 2003
va 2007. Két qua cho thdy 6 nhidm PAH trong khong khi tai Ha Noi da ¢ mirc do cao. Nong do cuc
dai cua 28 PAH trong cac mau bui va miu khi ndm 2007 lan luot 1a 290 va 1300 ng/m’. PAH phan
b6 & pham vi rong voi ham lwong dang ké ciia mot s6 PAH c6 kha niang giy ung thu cao. Ngudn
thai PAH chu yéu Ia tir khoi thai ciia cac dong co sir dung xiang khong c6 bd xur 1i khi thai.

Tir khod: PAH, khéng khi, é nhiém.

1. bit van dé

Hydrocacbon thom da vong (Polycyclic
Aromatic Hydrocarbons, PAH) la mdt ho chét
hitu co dugc ciu tao tir mot sd nhan benzen dinh
truc tiép v6i nhau. Ho chit PAH dugc tao thanh
tr cac nguyén tir C, H va hién tai da tim ra hon
200 chat. Tuy nhién phan 1én cic nghién ciu
trén thé gidi thuong tap trung vao cac PAH chu
yéu, c6 kha ning gy ung thu va dot bién gen

Anthracene
(Ci4Hio)

Acenaphthene
(Ci2Hy0)

Fluoranthene
(Ci6H10)
Hinh 1. Céng thirc cdu tao va cong thire phén tir ciia mét s6 PAH dién hinh

Coronene
(Ca4Hi2)

PAH c6 thé duoc tao thanh tir nguén tu
nhién va ngudn nhan tao. Nguon ty nhién co thé
tr hién tugng nui lra phun trao, qua trinh hinh
thanh dat da, chay rung, tao tram tich. Tuy
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vuot troi, dong thoi ton tai voi ham luong dang
ké trong khong khi. C6 thé ké dén mot sb PAH
dang cha y gom Naphthalene, Acenaphthylene,
Acenaphthene, Fluorene, Phenanthrene, Anthracene,
Fluoranthene, Pyrene, Benzo(a)anthracene,
Chrysene, Benzo(e)- pyrene, Benzo(b)fluoranthene,
Benzo(k)fluoranthene, Benzo(a)pyrene, Dibenzo
(a,h) anthracene, Benzo(g,h,i)perylene, Indeno
(1,2,3-cd)pyrene va Coronene.

e

Benzo[a]pyrene Chrysene
(CooH12) (CisHi2)

QD O

Pyrene
(Ci6Hi0)

Naphthalene
(C1oHs)

nhién, nguon PAH chinh trong khi quyén lai bt
ngudn tir cic hoat dong séng ciia con nguoi.
PAH la san pham ctia qua trinh d6t chay khong
hoan toan cac loai nhién liéu (xdng, dau



diesel...) trong dong co cua cac phuong tién
giao thong. Ngoai ra, viéc ddt rac, cac hoat dong
sinh hoat trong nha (hut thube 14, sudi Am va
dun niu béng mun cua, than hoa, than t6 ong,
g0...), ddt ric va cac qua trinh cong nghiép
(nhiét dién, st dung nhién li¢u...) ciing gop
phan dang ké vao phat thai PAH. Sau khi xdm
nhap vao khi quyén, PAH c6 thé ton tai & pha
khi hodc hap phu 1én cac hat bui lo limg.

PAH c6 thé xdm nhdp vao co thé nguoi
thong qua thuc an (do khoi thai chira PAH tu
viéc dun niu quyén vao thirc an), nudc uéng,
khi thd hodc qua da khi tryc tiép tiép xuc véi vat
liéu chura ho chét nay. PAH hép phu trén cac hat
bui min c¢6 thé thAm nhap sdu vao trong phdi
gy ung thu va dot bién gen. Tinh doc ciia mdi
chét trong ho PAH lai phu thudc vao cong thirc
ciu tao cua chiing. Néu cac PAH chia tir 2 dén
3 vong benzen thi kha nang gy ung thu va dot
bién gen kha yéu. Trong khi d0, v6i cac PAH
chira tir 4 dén 5 vong benzen tré 1én thi kha

ning giy ung thu va dot bién gen 1a twong ddi
manh.

Thanh phé Ha Noi ¢6 luong 16m 6 to va xe
may luu thong ma khong c6 bo xu li khi thai.
Nhiéu phuong tién kém chit lugng va khong dat
tiéu chuan luu hanh. Pay 1a mot trong céc
ngudn c6 kha ning phat thai PAH vao khong
khi 16n, gdy anh hudng nguy hai dén stic khoe
cong ddng. Do vay réat can thiét c6 nhimg danh
gia néng dod cia PAH tai Ha Noi nham dua ra
canh bao voi cong dong, bao vé mdi truong va
dé xudt giai phap khic phuc.

2. O nhiém PAH trong khong khi tai Ha
Noi

2.1. O nhiém PAH trong mdu bui

Két qua phén tich 17 PAH dién hinh c6 trong
bui ndm 2003 tai mot s6 diém & Ha Noi duoc
trinh bay trong bang 1. Bang 1 thé hién két qua
trung binh tai ba dia diém, mdi dia diém do 60
mAu trong thoi gian tir thang 10 nam 2002 dén
thang 1 nam 2003

Bdng 1. Nong dg PAH trén bui tong sé trong khéng khi cia Ha Néi [3]

Cic chit thudc Ham luong PAH (ng/m’)
ho PAH Thuwong Dinh Bach Khoa Chuwong Dwong
(20°59,50 N (21°00,02 N (21°02,01 N
105°47,83 E) 105°50,87 E) 105°51,32 E)
Naphtalene 0,98 0,85 0,58
Acenaphthylene 0,04 0,07 0,10
Acenaphthene 0,05 0,11 0,03
Fluorene 0,07 0,03 0,07
Phenanthrene 0,89 0,60 10,76
Abthracene 0,34 0,31 1,26
Fluoranthene 2,93 3,54 9,20
Pyrene 3,96 4,24 10,53
Benzo(a)anthracene 25,81 10,48 41,78
Chrysene 6,18 6,78 29,69
Benzo(b)fluoranthene 67,71 77,07 128,41
Benzo(k)fluoranthene 7,31 7,11 10,38
Benzo(a)pyrene 7,19 4,77 9,59
Dibenzo(a,h)anthracene 19,02 13,73 17,90
Benzo(g,h,i)perylene 11,96 8,26 11,83
Indeno(1,2,3-cd)pyrene 14,44 6,89 13,52
2. 17PAH 168,88 144,93 295,63




Két qua cho thay c6 sy 6 nhiém cta nhiéu
chat thuéc ho PAH trong khi quyén. Nong do
cia 217PAH tai Thuong Pinh, Bach Khoa,
Chuong Duong lan luot 12 168,88 ng/m’, 144,93
ng/m’ va 295,63 ng/m’. Hién Viét Nam chua c6
tiéu chuan vé Y17PAH dién hinh trong khong
khi. Tuy nhién, so sanh voi nong d6 Y 17PAH
trong bui tai Bang Cc nam 2003 (21,74 ng/m’)
[3], c6 thé thiy sy 6 nhiém PAH tai Ha Noi 1a
16n hon dang ké.

Benzo(a)pyrene thuong dugc dung lam chat
dai dién cho ho PAH trong khong khi do khoang
45-55% hoat tinh gay ung thu cda bui c6 lién
quan dén hop chat nay. Hé s doc trong duong
(Toxic  Equivalence  Factor, TEF) cua
Benzo(a)pyrene bang 1, 16n hon nhiéu PAH

khac. Nong d6 Benzo(a)pyrene tai cac diém lay
mau & Ha Noi déu cao hon tiéu chuin chat
luong khong khi xung quanh cua Y (1 ng/m3 ) va
An D6 (5 ng/m’). Cac PAH c6 hé sb doc twong
duong cao khac nhu Dibenzo(a,h)anthracene
(TEF bang 1), Benzo(k)fluoranthene (TEF bang
0,1), Benzo(a)anthracene (TEF bang 0,1),
Indeno(1,2,3-cd)pyrene (TEF bang 0,1) ciing ¢6
ndng do rit dang ké, tir 6,89 ng/m’ dén 128,41
ng/m’. Nhu vay, viéc hit thé khong khi hang
ngdy tiém an kha nang gy ung thu rat 16n cho
nguoi dan tai cac diém trén.

PAH phan b trong khong khi ¢ Ha Noi v6i
pham vi rong. Diéu nay dugc khang dinh qua két
qua do nong d6 PAH ¢ bang 1 va tai 10 dia diém
trong ndi thanh Ha Noi nam 2007 & bang 2.

Bdng 2. Nong dg PAH trén bui tong sé trong khéng khi (ng/mj)cda Ha Ngi nam 2007 [1]

Cic chit thude PAH trung binh tai 9 diém PAH tai ciu Long Bién
ho PAH trong ndi thanh

Dibenzothiophene 0,03+ 0,01 0,05
Fluonerol N.D®@ N,D
Phenanthrene 0,23+0,11 0,40
1-methylphenanthrene 0,05+0,02 0,08
2-methylphenanthrene 0,06 £ 0,03 0,10
3-methylphenanthrene 0,04 £0,01 0,06
4-methylphenanthrene va 9- 0,01 £0,01 0,03
ethylphenanthrene
9,10-dihydrophenanthrene 0,05 £0,02 N.D
Anthracene N.D N.D
2-methylanthracene 0,02 +0,02 0,06
9-methylanthracene 0,30 +£0,11 0,01
9,10-dihydroanthracene 0,10+ 0,04 N,D
1-phenylnaphthalene N.D N.D
2-phenylnaphthalene 0,02 +0,02 0,06
Fluoranthene 0,66 £ 0,24 1,2
Pyrene 1,20+ 0,41 2,2
Benzo[a]anthracene 1,0 £0,50 13
Triphenylene va Chrysene 0,53 £0,21 27
7-methylbenzo[a]pyrene 0,78 £ 0,40 7,3
Benzo[b]fluoranthene va 2,3+1,0 30
Benzo[j]fluoranthene
Benzo[k]fluoranthene 1,0+0,49 33
Benzo[e]|pyrene 1,8 £ 0,86 22
Benzo[a]pyrene 1,6+ 1,0 52
Indeno(1,2,3-cd]pyrene 7.5+34 37
Benzo[ ghi]perylene 8,3+4,0 29
Coronene 7,7+4.5 17
2 28PAH 38+17 290

(a): N.D - khong phat hién dugc
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Béng 2 tong hop gia tri trung binh cong clia Y.
28PAH tai 9 tuyén phd thong dung trong thanh
phd (Nha hat Lon; Cau Moi; cac phd Dé La
Thanh, Lidu Giai, Ton Btc Thing, Pai C6 Viét,
Trin Nhan Tong, Trén Hung Dao Lé Héng
Phong), dong thoi so sanh véi ddu mdi giao thong
& chan cau Long Bién. Cac diém trén khéc so véi
dia diém do nam 2003 nén khong danh gia duoc
vé xu hudéng bién d6i nong d6 PAH. Tuy nhién,
cac PAH c6 kha ning gy ung thu va dot bién gen
cao nhu Benzo(a)pyrene, Dibenzo(a,h)anthracene,
Benzo(k)fluoranthene, va Indeno(1,2,3-cd)pyrene
ciing phat hién thiy voi ndng do tir 2,3 ng/m’ dén
52 ng/m’. Pay 1a mot thyc trang rat dang lo ngai
cho suc khoe cua cong déng. Tham chi, néng do
trung binh cta >, 28 PAH tai Long Bién con dat
dén 290 ng/m’.

PAH da dugc quan tric tai nhidu thanh phé

16n va khu vue trén thé gii. Két qua nghién ciru
cua Menichini va cong su ndm 1992 thu duoc
néng d6 trung binh trong khong khi cua
Benzo(a)pyrene tai chdu Au nam trong khoang
tr1-20 ng/m3. Déi véi cac PAH khac, néng do
trung binh cia mdi chat riéng r& thuong dao
dong trong khoéng tr 1 — 50 ng/m’ & chau Au,
tir 0,1 — 1 ng/m’ 0 chau My va tir 1 — 10 ng/m’ &
Nhat [2]. RS rang, 6 nhiém PAH trong khong
khi d4 nhan dugc sy quan tAm tir nhidu qubc gia
va cac nha khoa hoc.

2.2. O nhiém PAH trong miu khi

Ngoai kha niang hip phu 1én bui lo limg,
PAH con ton tai trong pha khi va xam nhap vao
dudng ho hap ciia con nguoi. Két qua do nong
d6 28 PAH dién hinh trong cac miu khi nim
2007 tai Ha Noi dugc trinh bay trong bang 3.
Dja diém do tring véi cac diém trong bang 2.

Bang 3. Nong do mot sé PAH dién hinh (ng/m3) trong mau khi [1]

Cic chit thude PAH trung binh tai 9 diém PAH tai ciu Long Bién
ho PAH trong noi thanh

Dibenzothiophene 17+5,1 28
Fluonerol 8,0+3,0 51
Phenanthrene 150 + 54 300
1-methylphenanthrene 11+3,7 36
2-methylphenanthrene 17+5,7 37
3-methylphenanthrene 10+29 26
4-methylphenanthrene va 9- 44+14 11
ethylphenanthrene
9,10-dihydrophenanthrene 11+8,6 13
Anthracene 11+6,1 96
2-methylanthracene 3,7+1,7 13
9-methylanthracene 2,8+ 1,5 13
9,10-dihydroanthracene 6,4+5,5 11
1-phenylnaphthalene 5,8+1,5 24
2-phenylnaphthalene 4,7+1,2 24
Fluoranthene 0,66 £ 0,24 180
Pyrene 36+ 14 270
Benzo[a]anthracene 65 + 30 13
Triphenylene va Chrysene 1,2+04 3,6
7-methylbenzo[a]pyrene 1,0+ 0,44 1,4
Benzo[b]fluoranthene va 0,12 £ 0,04 0.28
Benzo[j]fluoranthene
Benzo[k]fluoranthene 0,11 +0,04 0,24




Cic chit thudce PAH trung binh tai 9 diém PAH tai ciu Long Bién
ho PAH trong ndi thanh

Benzo[e]pyrene 0,09 £ 0,05 0,19
Benzo[a]pyrene 0,13+0,19 0,93
Indeno[1,2,3-cd]pyrene 0,18+0,12 0,62
Benzo[ghi]perylene 0,6 +04 1,0

Coronene 0,52+0,34 0,53
2. 28 PAH 400 =130 1300

(a): N.D - khong phat hién dugc

Két qua do dac cho thiy nong do Y. 28PAH Ilua
chon trong trong pha khi 16n hon déng ké so vdi trong
pha bui. Nong do . 28PAH trung binh tai 9 diém
trong ndi thanh 14 400 ng/m’ trong khi tai cAu Long
Bién 1a 1300 ng/m’. Céc gi4 tri trén 16n hon nhiu lin
so voi PAH tai cac d6 thi ctia Chau Au va My.

Ngoai viéc danh gia dya trén gia tri cua ting

PAH, con co thé su dung ty 1€ cta cac PAH so
v6i nhau. Mdi ngudn thai c¢6 kha ning tao thanh
mot s6 PAH vuot trdi so voi cac ngudn khac.
Khi d6, ty 1€ cua cac PAH vuot trdi xac dinh tur
thuc nghiém s& 1a cic chi thi gop phan nhan
dang dic diém ngudn thai. Y nghia vé ty 18 cia
mot s6 PAH dugc trinh bay trong bang 4.

Bdng 4. Méi lién quan giita ty 1é ciia mot s6 PAH va ddc diém nguon thai

Ty 1é mjt s6 PAH Giatri | Pic diém nguon thai
> Methylphenanthrene/ Phenanthrene <1,0® | -khoi thai tr dong co

>2,0 - ¢6 nguon goc tu dau
Fluoranthene/(Fluoranthene + Pyrene) | 0,2—0,5® | - do ddt xing trong dong co

>0,5 - do dbt than, 20
Coronene/(Coronene + 0,42 © - tr dong co khong c6 b xur 1i khi thai
Benzo[ghi]perylene) 0,19 - tr ddng co c6 bd xtt li khi thai

(a): Zakaria va cong su;

Véi cac mau khi do dac nim 2007, ty 1é
2 Methylphenanthrene/ Phenanthrene,
Fluoranthene/(Fluoranthene + Pyrene),
Coronene/(Coronene + Benzo[ghi]perylene) lan
luot 1a 0,29 + 0,04, 0,37 = 0,02 va 0,46 = 0,04.
So sanh véi bang 4, ¢6 thé thiy ngudn thai PAH
tai cac diém do 1a do khoi thai tir dong co sir
dung xang dau va khong c6 bo xtr 1i khi. Piéu
nay la phu hop véi thuc trang cua cac phuong
tién giao thong cuia Ha Noi.

3. Pé xuit giai phap

Tinh hinh 6 nhiém PAH & Ha Noi 1a rat rd
rang va can c6 cac bién phap xir li phu hop.
Trén co s& phén tich cac nghién ciru vé PAH va
thuc té quan 1y moi truong & Viét Nam, ching
t6i co mot s6 dé xuat gom:

- Can khén truong xdy dung céac tiéu chuan
vé PAH trong khong khi noi lam viéc, khong
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(b): Yunker va cong su

(c): Rogge va cong su

khi khu vic xung quanh dé c6 cong cu danh gia
mirc d 6 nhiém. C6 thé so sanh véi tiéu chuén
vé PAH cua cac nude khac tir d6 xay dyng tiéu
chuan phu hop véi tinh hinh cta Viét Nam.

- Can Iya chon céac diém quan tric PAH trong
khong khi dya trén cac nghién ctru di co. S6
liéu quan tric thu dugc sé 13 co s dit liéu nham
danh gia hién trang moi trudng, xu thé dién bién
theo thoi gian.

- Str dung md hinh noi tiép nhan (receptor
model) trong diéu tra danh gia ngudn thai PAH.
M6 hinh noi tiép nhén st dung sb liéu néng do
chat 6 nhiém do duoc trong khong khi xung
quanh tai diém 1dy mau, tir d6 lam co s& xéac
dinh dic diém va phan dong gdp cua cac ngudn
thai c6 thé. Pay l1a cong cu dic luc trong viée
quén 1y, danh gia chat lugng méi truong.

- Thyc hién cic bién phap giam thiéu phat



thai PAH tir dau ngudn nhu c6 danh gia, nghién
clru mirc do phat thai cac chat hitu co 6 nhiém
kho phan huy cia cac phuong tién giao thong
cill, khong trang bi bo xur li khi. Twr d6, ¢6 can clr
dé ban hanh quyét dinh cidm luu théng céc
phuong tién khong dat tiéu chuan, gdy anh
hudng xau dén con nguoi va moi truong.

4. Két luan

Tai nhiéu noi trong thanh phd Ha Noi, 6

Tai liéu tham khao

nhiém PAH trong khong khi d3 & murc do cao.
Nguon PAH phat thai dang ké tir cac phuong tién
giao thong su dung xang va khoéng c6 bo xu li
khi. Nhém PAH phén b6 vao pha khi va bui lo
limg voi sy ¢6 mét cla nhiéu chét c6 kha nang
gdy ung thu va dot bién gen cao. Vi vay, can thyuc
hién cac dy 4n danh gia chi tiét hon vé cac nguon
c6 kha ning gy 6 nhiém PAH tai Ha Noi tir d6
st dung céac giai phap quan ly, xu ly phu hop.
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Abstract
CONTAMINATION OF SELECTED POLYCYCLIC AROMATIC HYDROCARBONS
(PAH) IN AIR FROM HANOI

Selected polycyclic aromatic hydrocarbons (PAHs) were analyzed in the air from Hanoi in 2003
and 2007. The results indicated the significant PAH contamination in the air from Hanoi. The
maximal concentrations of 28PAH in dust and air samples are 290 and 1300 ng/m’, respectively.
The high PAH distribution is found with remarkable level of some PAH which have high potential
human carcinogen. The PAH source is mainly originated from exhaust gases of gasoline engines
without catalytic converters.

Keywords: PAH, air, contamination.



