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Tom tiit:

Trong bui mét dwong tai Ha Noi (n=27), trung | binh t(;ng ham lweng 16 hgp chit hydrocacbon thom da vong (PAHs) la
1.226 ng/g, nam trong khoing 532-2.276 ng/g. Tong do doc TEQ,,, cia 16 PAHs trung binh la 121,58 ng/g, dao dong trong
khodng 35,36-322,22 ng/g. Trong 16 PAHs, cac hop chit chiém ty le cao nhit lin lwgt 1a Pyr (16,4%)>BbF (14,0%)~Fluth
(14,0%)>BghiP (12,3%)>Phe (7,9%), nhung BaP déng gép dén 52,6% nong do doc, tlep dén 13 DahA (15,9%) va BKF (14,2%).
Trong cic mAu bui mit dwong & Ha Noi, ty 1¢ cac PAHs dic trung nhu: Fluth/Fluth+Pyr 12 0,46+0,04; 60% gia tri BaA/Chr
trong khoang 0,27-0,49 va IcdP/BghiP 0,40+0,11 cho thay, cic nhém chit trong bui c6 nguon goc chinh tir cic phuong tién co
gi6i c6 dong co st dung nhién li¢u. Ham lwgng PAHS trong bui mit duwong pho cia Ha Noi trong nhirng nim vira qua c6 chiéu
hudng giam (khodng 10%) mac du lwgng xe c§ tham gia giao thong ting. Pitu nay cho thay, thanh pho Ha Noi quan ly cic
phuong tién co gii va giao thong dwong bd c6 xu hwéng tot hon, giam lugng khi 6 nhiém phat thai ra méi trwomg nhw PAHs.

Tir khéa: bui mat dwong, Ha Noi, PAHs.
Chi 56 phin loai: 2.4

1. Dt van de

Bui mit dudng 14 hon hop céc hat rén thudc nhidu nguén khac
nhau (nhu dat, cét...), tir cac cong trinh xy dung, do sy mai mon
mat duong va phanh xe; sy lang dong khong khi kho va uét; manh
vun cta thyc vét va nhiéu nguon khac tir hoat dong cong nghlep,
néng nghiép. Bui dudng, dac biét 1a bui do thi, chira nhiéu chat 6
nhiém hitu co nhu PAHs, hydrocacbon du mo... dugc phat thai
tir cac phuong tién giao thong va thyc tién hoat dong duong bo
[1]. PAHs 1a nhom chit ¢6 chita s6 vong benzene lién hop trong
phan tir tir 2 vong tré 18n, duoc biét dén 1a nhom chat 6 nhiém lau
dai, phat thai khong cha dinh, c6 kha ning gdy ung thu... [2]. T6
chirc bao vé méi truong My (US EPA) di liét ké 16 nhom chit
PAHs pho bién trong méi truong va thuong dugc quan tric theo
doi. Trong d6, Benzo[a]Pyrene (BaP) la mot hop chat hydrocacbon
thom dién hinh ¢6 kha ning gdy ung thu va dugc xép vao nhom
1 (co do doc cao nhat trong cic hop chét trong PAHS), voi hé
s doc twong dwong (TEF) 14 1. Trong co thé, dudi tic dong cia
cac enzyme, PAHs bi chuyén hoa thanh céc hop chit PAHs-diol,
rdi tao thanh hop chat PAHs-diol epoxide. Chat nay phan tmg voi
nhom NH, cua axit amin trong phan tir ADN va tao nén ADN bi
161, tir 6 gy ra céc khdi u va dan dén ung thu [3].

PAHs 14 chét 6 nhiém khong mong mudn dugc tim thiy 6 nhiéu
noi trong moi truong do sy phat thai khong chu dinh tr ty nhién va
hoat dong cua con ngudi (chu yéu tir @6t nhién lidu hoa thach, sinh
khdi, rac thai va san xuat nhya duong. . ). Nhleu nghién ciru da xac
dinh PAHs trong bui trén duong c6 nguon gdc tir cac phuong tién
giao thong sir dung nhién liéu dau mo, 16p cua cic phuong tién co
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gi6i, 16p phu trén mit duong (nhya asphalt) va diu dong co bi rd
ri dugc tich liy vao bui dwong [1]. Cung véi d6, nhidu nghién ctru
danh gia ham luong PAHs trong bui dudng & mot sb tinh, thanh
phé mién Bic Viét Nam nhu: E.E. Mon va cs (2019) [4] tai Ha
Noi, Quang Ninh; L.H. Tuyen va cs (2014) [5] tai Ha N¢i, Hung
Yén; H.Q. Anh va cs (2019) [6-8] tai Ha Noi, Thai Nguyén, Hai
Phong, Bic Giang va Ha Nam da duoc thye hién. Céc tac gia da
dua ra mot brc tranh kha day @i vé ham luong, thanh phan, nguon
gbe ciing nhu nhing anh huong dén st khoe cua nguoi dan dbi
v6i nhom hop chat PAHs va alkyl-PAHs co trong bui duong tai
cac khu vuc do.

Ha N6i 1a mot thanh phd phat trién va qua trinh do thi hoa didn
ra nhanh chéng trong nhitng nim gan ddy da din dén nhiéu van
dé vé 6 nhiém méi truong. Chat luong moi truong khong khi ludn
trong tinh trang vuot ngudng cho phép tai mot s6 vi tri trong thanh
phd nim vira qua [9]. Pé dong gop vao viée quan 1y chat lugng
mdi truong cua thanh phé va cap nhat nhiing $0 liéu v& ham luong
PAHs trong bui duong nhitng nim gan day, nhom tac gia da tiép
tuc thu thap mau bui mit dudng cua Ha Noi va c6 nhitng danh gia
v& ham luong, su bién d6i va mdi trong quan t6i phuong tién giao
thong cta thanh pho.

2. Vat liéu va phuong phap nghién ciiu
2.1. Héa chit

Cac dung dich chuén dugc mua tr Hang Ehrenstorfer, LGC
(Puc) bao gom: PAH Mix 63 nong do 1.000 mg/ml pha trong
dung moi toluen gom 16 PAHs theo US EPA: naphthalene
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Abstract:

The average concentration of 16 PAHs in street dust in Hanoi
(n=27) was 1,226 ng/g, ranging from 532 to 2,276 ng/g. The
total toxic equivalent amount of 16 PAHs, in comparison with
BaP, TEQ, , was 121.58 ng/g on average and varried in a range
of 35.36 and 322.22 ng/g. Amongst 16 analysed PAHs, the most
abundant compounds were Pyr (16.4%)>BbF (14.0%)~Fluth
(14.0%)>BghiP (12.3%)>Phe (7.9%). However, BaP occupied
up to 52.6% of the toxic equivalent amount, followed by DahA
(15.9%) and BKF (14.2%). In Hanoi street dust, the ratios of
some special PAHs such as Fluth/Fluth+Pyr (0.46+0.04); BaA/
Chr in a range of 0.27-0.49 (occupied 60% of the dust sample
amount), and IcdP/BghiP (0.40+0.11), showed that the main
emission source of PAHs in Hanoi road dust was from traffic
vehicles using gasoline. The PAHs concentrations in street dust
in Hanoi tended to be reduced up to approximately 10% in
the observation for a few recent years despite the increasing
traffic vehicle volume of the city. That means the better traffic
vehicles and road management in Hanoi, the lesser emission of
toxic organic pollutants, especially PAHs, to the ambient air.

Keywords: Hanoi, PAHs, street dust.
Classification number: 2.4

(Nap), acenaphthylen (Acy), acenaphthen (Ace), fluoren (Flu),
phenanthren (Phe), anthracen (Ant), fluoranthen (Fluth), pyren
(Pyr), benzo[a]anthracen (BaA), chrysen (Chr), benzo[b]
fluoranthen (BbF), benzo[k]fluoranthen (BKF), BaP, indeno[1,2,3-
cd]pyren (IcdP), dibenz[a,h]anthracen (DahA), benzo[ghi]
perylen (BghiP); hon hop céc chat dong hanh SR-PAH Mix 33
¢d ndng d6 2.000 mg/ml gdm: naphthalen-d8, acenaphthylen-d10,
phenathren-d10, chrysen-d12, perylene-d12 trong toluen dé kiém
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sodt sy mat mét ciia timg mau; dung dich ndi chuén (IS) pyrene-d10
c6 nong d6 200 mg/ml trong isooctan. Cac hoa chat khac nhu:
dung méi diclometan (DCM), n-hexan, axeton va cyclohexan;
mudi NaCl, Na,SO, khan va silicagel 60 chat lugng phén tich (PA)
va sic ky (GC) cua Hang Merck (Drc).

2.2. Thu thip méu bui mdt dwong

Mau bui duoc lay trén cac truc dudng chinh trong thanh phd
Ha Noi. Tai cac vi tri thu mau, bui dwong duoc l'éiy b?mg choi quét
v6i dién tich 1 m2 cach 1é dudng 0,5 m. Mau bui (27 méiu) dugc
thu thap trong thang 8-9 nam 2019. Méu sau khi liy dwgc goi vao
gidy nhom sach va mang vé phong thi nghiém, sang qua rdy 0,5
mm dé loai dat, da va rac. Mau duoc luu trong tl lanh sau trude
khi phan tich. Danh sich mu va ban d6 timg vi tri thu thap mau
bui dugc thé hién ¢ bang 1.

Bang 1. Vi tri ldy mau bui tai Ha Nai.

TT  Diadiém Kyhiéu  Vidp Kinh dj

I VinMidu HNOL 21028429 105836225
2 Daihoc Quéc gia HaNoi - Xuan Thuy, Chu Gidy ~ HN-02  21.03668  105.785

3 BuudiénHaDong HN03 20973682 105.77876
4 CiuDifn HNO4 21041454 105762

5 Dudng Nguyén Van Cr (Gia Lam) HNOS 21053958 105887596
6 DénQuin Thanh HN-06 21043069 105836172
7 Truong Dai hoc Thing Long HN-07 20975331 105.815531
§  Hoang Qubc Vit - Budi HN0S 21046692 105806223
9 NgituMaiDich HN-09 21035886 105780655
10 Congty C6 phn bong dén phich mude Rang Pong ~ HN-10 20.98906 105.808504
11 Truong Dai hoe Lugt Ha Noi HN-11 21021831 105.809491
12 Quiclys HN-2 21017306 105944082
13 Gim chuvuot quéc 19 5 - quic 19 1 HN-13 21024749 105.929278
14 Nit giao quéc 19 5 - quic 19 1 HN-14 21024299 105.92998
15 Congvién Hoa Binh HN-I5 2106431 105.786318
16 NgituSo HN-16 21002306 105.819179
17 Bénxe Nubc Ngim HN-17 20965761 105842307
18 Vongxoay Lé Quang Dao HN-18 21.010591 105.772973
19 ChuVinDién HN-19 20951682 105844

20 Ngitr Keangnam HN-20 21017712 105.783182
21 Nam chu Vinh Tuy HN21 2099967 105871117
22 NgituVong HN-2 2099713 105841365
23 NgituTrau Quy HN-23 21021181 105937888
24 ChuGidy HN-24 21030604 105.800617
25 Nam ciu Chuong Duong HN-2S 21036961 105.853641
26 Duong Thanh Nién HN-26 21047727 105837433
27 CiuThanh T HN-27 20981472 105891255

2.3. Xir Iy méu

Mau bui duge xur Iy trude khi phan tich trén thiét bi sic ky.
Mau (1 g) dugc cho vao chai thuy tinh ¢4 nip véi dung tich 100
ml 5 g mubi Na, SO, khan va 50 pl héon hop chat dong hanh Mix
33 nong d6 2 ppm duoc thém vao lo c6 chira mau bui. Mau duogc
chiét voi 40 ml DCM bang méy lic trong 1 gio. Phan dich chiét
duoc phan tach véi mau bang may ly tim trong 5 phit & toc do
1.500 vong/phut. Phan dich phia trén dugc gan va loc qua 16p mudi
Na,SO, khan vao binh cau 250 ml. Phan cin bén dudi duogc chiét
tlep 2 1an véi 40 ml DCM nhu trén. Dich chiét cua 3 1an duoc gop
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lai trong binh cdu 250 ml, thém 20 ml dung méi n-hexan va c6 vé
khoang 2 ml bang thiét bi c6 quay chan khong. Dich chiét dugc
lam sach trén cot silica gel 1,5 g va PAHs dugc rira gidi bing 15
ml hdn hop dung moi DCM:n-hexan véi ty 16 1/9 vé thé tich. Dich
rua giai cudi cung duge 6 can xudng du6i 1 ml bang khi nito,
thém chét ndi chuan pyren-d10 va dinh mtrc 1 ml bang dung méi
n-hexan trude khi phan tich trén thiét bi GC.

2.4. Phén tich

16 PAHs trong nghién ctru nay duoc dinh tinh bdi thoi gian luu
va manh pho dic trung; dinh lugng bang phuong phap ndi chuin
voi pyrene-d10 trén thiét bi phan tich sac ky khi khdi phé GC/MS
2010 (Shimazu, Nhat Ban). Trong 16 PAHs, 5 chit dong hanh (SR)
va 1 chét ndi chuén (IS) duoc tach trén cot Rtx-5 (60 m x 0,25 mm
x 0,25 pm) cua Hang Restek (M¥). Diéu kién phén tich chi tiét cac
PAHs nay tuong ty nhu da dugc trinh bay trong nghién clu cla
N.T. Quynh va cs (2020) [10].

Kiém soét va dam bao chét lugng (Quality Assurance/Quality
Control: QA/QC): dé kiém soat chat lugng cua qua trinh phan tich,
chat dong hanh ludn dugc thém vao timg miu trude khi mau dugc
chuén bi. Mau tre‘ing, 1ap va thu hdi (thém chuén PAHs) ludn dugc
thuc hién trong mdi mé. Hiéu suat thu hoi dat 54-106% dbi véi
hdn hop chat dong hanh trong cdc miu that va 70-124% voi mau
thu hoi. Pudng chun c6 hé s6 trong quan R%>0,995 trong khoang
nong d9 1-200 ng/ml. Gidi han phét hién cua thiét bi d6i véi cac
PAHs 12 0,11-0,27 ng/ml. Gidi han phat hi¢n cta cac PAHs trong
mau bui tir 0,11 dén 0,27 ng/g.

3. Két qua va ban luan
3.1. Ham lwgng PAHs trong bui mat dwong tai Ha Nji

Ham Iugng cua 16 PAHs trong bui mat duong ciia Ha Noi
thu thap nam 2019 nam trong khoang 532-2.276 ng/g, trung binh
1a 1.226 ng/g (hinh 1). Hau hét, cac diém ldy mau (27 diém) tai
cac dudng phd voi mat do giao thong cao. Két qua phan tich ghi
nhan, ham lugng tong PAHs>2.000 ng/g ¢6 3 diém, 1.000-2.000
ng/g 17 diém va <1.000 ng/g c6 7 diém. Diém co ham luong
PAHs cao hon han cac diém khac 14 tai duong Thanh Nién trudc
d&n Quan Thanh (HN-06), nga tu Keangnam (HN-20), phé Ha
binh va trudc cira Cong ty C6 phan bong dén phich nudc Rang
Pong (HN-10). Mot sb diém c6 ham lugng PAHs phan tich
duogc trong bui mat duong thip nhat 14 gan cong vién, san vin
dong nhu: duong Xuan Dinh gin cong vién Hoa Binh (HN-15),
vong xoay Le Quang Dao gan san Van dong My Dinh. Ngoai trir
diém lay mau gan bén xe nude ngam (HN-17), nhin chung, ham
lugng tong PAHs trong bui chénh léch khoang 4 14n giita diém
¢6 ham luong thip nhit va diém ¢6 ham luong cao nhat. Sy phat
sinh va c6 mdt PAHs trong bui mit duong c6 thé dén tir nhiéu
ngudn khac nhau, nhung nhiéu nhat I tir cac phuong tién co gioi
tham gia giao thong (bao gdm khi thai va 16p bi mai mon), bé
mat duong, cach quan ly do thi (nhu quét don, hit bui hay rua
duong...). Tuy nhién, nhiéu nghién ctru dd khing dinh, nguon
phat thai chinh PAHs vao bui dudng 1a qua sy dét nhién liéu cua
dong co xdng va sy mai mon cua 16p xe [1, 4, 6].
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Hinh 1. Ham lwong tdng 16 PAHs trong bui mat dwéng tai cac
vi tri lay mau.

3.2. Danh gia dp doc twong dwong so voi BaP

Do doc cua mdi chit hoa hoc noi chung va PAHs noi riéng
tily thudc vao cdu tao hoa hoc ciia timg chét. Trong nhom hop
chét thom da vong thudng xuyén dugc theo doi, hop chat duoc
biét dén nhiéu vi co do doc cao va kha nang gay ung thu ¢ nguoi,
dong vat la BaP. BaP dugc xép vao loai chit co do doc cao nhét
v6i hé sb doc 1a 1. Pé uée luong mirc nguy hiém cua nhém chat
doc ddi voi cong déng, nguoi ta duya vao néng do6 chat do duoc
nhan voi hé s6 doc twong tmg khi so sanh voi chat doc nhit, ¢
day la BaP. I.C.T. Nisbet va cs (1992) [11] da dua ra cac TEF ing
v6i BaP va dugc thé gioi chép nhén dén nay dé uée lugng do doc
cta nhom chit PAHs trong cac ddi tuong mau moi truong va thuc
pham khac nhau. Bang 2 trinh bay ham luong va d¢ doc tvong
dwong so véi BaP ctia 16 PAHs trong 27 mau bui tai Ha Noi.

Bang 2. Ham lwong PAHs va dé doc twong dwong véi BaP

(TEQ,,;) trong bui mat dwong Ha Néi.
~ HamIwong TEQ,,, (ng/g) (n=27)
TT Hopchat trung binh TEF
(ng/g) (n=27) Trung binh ~ Min Max
1 Nap 19,7 0,001 0,02 0,00 0,05
2 Acy 12,0 0,001 0,01 0,00 0,03
3 Ace 8,2 0,001 0,01 0,00 0,03
4 Flu 12,8 0,001 0,01 0,00 0,04
5 Phe 96,9 0,001 0,10 0,02 0,29
6 Ant 12,2 0,01 0,12 0,01 0,49
7 Fluth 172,2 0,001 0,17 0,08 0,32
8 Pyr 201,5 0,001 0,20 0,09 0,46
9 BaA 59,8 0,1 5,98 1,89 13,31
10 Chr 111,5 0,01 1,11 0,49 2,43
11 BbF 172,8 0,1 17,28 5,55 34,37
12 BKF 57,3 0,1 5,73 1,44 15,71
13 BaP 64,0 1 64,00 19,40 139,72
14 IcdP 60,2 0,1 6,02 2,17 14,23
15 DahA 19,3 1 19,30 3,50 97,84
16  BghiP 151,4 0,01 1,51 0,72 2,90
Téng 1.231,8 121,58 35,36 322,22

Nhin chung, téng d6 doc TEQ, , cua 16 PAHs trong bui mit
duong tai Ha N¢i trung binh 1a 121,58 ng/g, dao dong trong
khoang 35,36-322,22 ng/g. Trong tong d6 doc cua 16 chit, BaP
déng gop dén 52,6% nong do doc, tiép dén 1a DahA 15,9% va
BbF 14,2%. Trong cac két qua nghién ctru truge ddy, trung binh
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tong TEQ,,, trong bui mat duong ¢ Ha Noi ciia Mon va cs (2019)
[4] (thu thap mau nam 2012, n=6) la 162 ng/g; L.H. Tuyen va cs
(2016) [12] (thu thap mau nam 2011, n=24) 1a 117 ng/g (6,5-546
ng/g); H.Q. Anh va cs (2019a) [6] (thu thap mAu ndm 2016, n=10)
trong khodng 81 dén 850 ng/g, v6i sw dong gop chu yéu cua BaP
va DahA. So sianh TEQ, , trong bui dudng ctiia mt s0 nude va
viing lanh tho trong khu Vuc nhu Dai Loan (173 ng/g), Myanmar
(42 va 43 ng/g ung voi Yangon va Pathein), Kumamoto, Nhat
Ban (31 ng/g) [4], Ha Nam, Trung Qudc (1.100 ng/g) [13], Bic
Kinh, Trung Qudc (90-1.330 ng/g) [14], mic TEQ, , trong bui
mat duong 6 Ha Noi trong nghién ctru nay cao hon cua Myanmar,
Nhat Ban, thép hon Dai Loan, Trung Quéc, va thép hon mtrc an
toan do T6 chirc méi truong Canada dua ra d6i v6i chat lugng dat
TEQ,,, 1a 600 ng/g [6, 14].

3.3. Sw phin bé cic PAHs trong bui mat dwong tai Ha Nji

16 PAHs trong 27 méau bui mat duong tai Ha Noi da dugc phan
tich va danh gia ty 1¢ phan tram ting don chat va theo s6 vong
thom trong phan tu. Két qua dugc biéu dién trong hinh 2. Trong 16
PAHs, céc chét chiém thanh phan cao nhat 1 Pyr (16,4%)>Fluth
(14,0%)~BbF (14,0%)>BghiP (12,3%)>Phe (7,9%). Cac PAHs
con lai déu chiém ty 1¢ trung binh rat nho c& 1% (Nap, Acy, Ace,
Flu, Ant va DahA) va 5% (BaA, BkF, BaP va IcdP). Ty 1€ cua cac
PAHSs hoi khac so voi cac nghién ctru trude do cua L.H. Tuyen va
cs (2014, 2016) [5, 12], H.Q. Anh va cs (2019a) [6], nhung chiém
thanh phan chinh vin la Pyr, Fluth, BbF, BghiP va Phe. Tinh theo
50 vong benzen trong phan tu, nhom PAHs c6 4 vong chiém ty
1& 16n nhét (44%), tiép dén l1a nhom PAHs ¢6 5 vong (26%) va 6
vong (17%) va thép hon ca 1a nhém ¢6 3 va 2 vong thom.
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Hinh 2. Ty Ié phan trdm tirng PAHs (A) va theo sé vong thom
(B) trong mau bui.

Nhiéu nghién ctru dua vao ty ¢ cac PAHs dac trung dé dua
ra ngudn goc PAHs c6 mit trong mau. Mot trong nhimg ty 18
PAHs thuong dung dé x4c dinh ngudn thai PAHs tir cac nhién
liéu d6t 1a Fluth/Fluth+Pyr [4, 6]. Ty 1é nay >0,5 cho thiy ngudn
phat thai tir dong co diesel, ty 18 <0,5 cho thay ngudn phat thai tir
dong co co st dung xang. Ty 1¢ Fluth/Fluth+Pyr trung binh trong
cac mau bui dudng ciia Ha Noi 1a 0 A6+0,04. S6 mau bui co ty
1¢ Fluth/Fluth+Pyr tr 0,4-0,5 1a 21 mau, trong khi 6 mau co gia
tri >0,5 dén 0,55. Két qua nay twong tu nhu nghién ctru vé bui
duong Ha N§i ndm 2012 va 2016 cua E.E. Mon va cs (2019) [4]
(0,47£0,03), H.Q. Anh va cs (2019a) [6] (0,46). Chung to, PAHs
trong bui dudng ciia Ha Noi c6 nguon gdc khong thay doi tir cac
phuong tién co gidi co sir dung xang 1a chi yéu. Ngoai ra, trong
nghién ctru cua T.T. Hien va H.V. An (2013) [15] st dung 2 ty
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s6 BaA/Chr va IcdP/BghiP dé xac dinh ngudn phat thai PAHs tir
dong co su dung xang hodc diesel. 60% gia tri BaA/Chr trong cac
mau bui duong tai Ha Noi trong khoang 0,27-0,49 biéu thi cho su
phat thai tr dong co st dung xang va 20% gia tri BaA/Chr trong
khoang 0,49-0,66 dac trung cho su phat thai tir dong co diesel. Ty
s0 IcdP/BghiP trong cac mau la 0,4%0,1 cho théy, cac PAHs sinh
ra tir dong co st dung nhién liéu 1a xang. Nhu vy, két qua nghién
ciru khing dinh thém ngudn gde PAHs trong bui mat duong tai Ha
Noi ¢co nguon gdc tir cac phuong tién giao thong sir dung xang la
chinh, tlep dén 1a dong co diesel va cic yéu t khac nhu sy mai
mon 16p xe, bé mat duong.

3.4. Sw bién thién PAHs trong bui mdt dwong tai Ha Npi

Ham luong PAHs trong bui mat duong ¢ Ha Noi ciia mot )
nam gén day duoc thé hién ¢ bang 3. Nhin chung, ham lugng
PAHs trong bui ndm 2019 cta nghién ciru thap hon so véi cac
nam tir 2011 dén 2016. Tong PAHs (gdm ca ankyl-PAHs) cao
nhét trong nghién ctru cia L.H. Tuyen va cs (2016) [12] (thu
thap mau nam 2012-2013) 1a 1.900 ng/g (gié tri trung binh ciia
23 PAHs, dao dong trong khoang 530-4.700 ng/g) va 1.756
ng/g (trung binh ciia 16 PAHs). Nam thu thap mau bui 2011,
2012 va 2016 cua céc tac gia L.H. Tuyen va cs (2014) [5], E.E
Mon va cs (2019) [4], H.Q. Anh va cs (2019b) [7] cho théy,
khoang nong do PAHs trong bui mit duong dao dong khac
nhau, nhung dudng nhu twong ty nhau véi gi4 tri tong ndng do
16 PAHs la 1.356-1.400 ng/g. PAHs trong bui mat duong ndm
2019 ciia nghién ctru nay thap hon ham luong trung binh 16
PAHs nam 2012 (1.226 so voi 1.400 ng/g bui).

Bang 3. Ham lwong PAHs trong bui mat dwéong tai Ha Noi twv
nam 2011 dén 2019.

Ham lrgng PAHs trong mau byi (ng/g)

Thii diém o Sb : T ligu

thu thip mAu miu PAHs [rumgbinh  Trungvi  Khoing Tong 16 tham khao
(nglg) (ngle)  (nglp) PAHs

Thang 1/2011 425 1.500 1275542 1376 [5]

Nam 2012 6 16 1.400 max3.300 1400  [4]

Nim2012-2013 16 23 1.900 530-4700 1756 [9]

Thang 892016 18 19 1.500 830-5.000 135 [7]

Thang 892016 18 34 1.800 1.100-5.500 M

Thang 9/2019 21 16 1.226 1.103 5322.276 1226 Nghién ciru nay

3.5. Moi twong quan giita PAH va lwgng xe co gidi tai Ha Nji

PAHSs trong bui mat duong tai Ha Ngi theo nghién ciru nay va
cac nghién ctru trude la do sy phat thai cia cac phuong tién giao
thong sir dung xdng la chii yéu. Ciing gidng nhu cac thanh phd 16n
cua ca nudc, thu d6 Ha Noi co toc do phat tr1én nhanh, nhung co s
ha ting khong phat trién theo kip. Su un tic giao thong khong chi
vao nhitng gio cao diém ma co thé xay ra bét cir lic nao do mat do
giao thong 16n, duong phd chat hep. .. Xe may ludn 1a phuong tién
chinh cta nguoi dan Ha Noi [16]. Theo sb liéu tong két [17-20]
(hinh 3), udc lugng ndm 20219 s6 xe méay dat 5,7 triéu, ting hon
1,6 1an so véi nam 2010. Xe 6 t6 1a phuong tién chiém wu thé sb
2 sau xe méy tai thanh phd Ha Noi. S6 xe 6 to tinh dén quy 1 ndm
2019 dang ky hoat dong trén dia ban Ha Noi la 739.000 (tang 2,4
14n so v6i ndm 2010).
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Su gia tang cac phuong tién co glm 6 su dung nguyén liéu
dau mo c6 thé 1am phat sinh thém céc cht 6 nhiém vao moi truong
khong khi, trong d6 c6 PAHs. Két qua nghién ctru hién nay va
nhitng nam trude vé PAHs trong bui duong c6 chidu huéng giam
(hinh 3), mdc du cac phwong tién giao thong ¢ thanh phd van ting.
Ham lugng trung binh tong 16 PAHs trong bui cac ndm 2010, 2012
va 2016 tuong tu nhau, c¢d 1.400 ng/g va giéim khoang 10% trong
nam 2019 (1.226 ng/g). Sy giam ndy co thé do cach quan ly cic
phuong tién co gidi co chleu huéng tot hon trong thanh phd nhu xe
may cil, xe ba gac it xuat hién trén duong phd, xe tai khong duoc
vao thanh pho tai cac gio cao diém... Ngoai ra, cac hing xe ciing
dra ra nhiéu k¥ thuat méi gitp giam kha ning phat khi thai nhu: xe
¢6 chirc ndng tit méay khi tam dimg, dong co dét nhién ligu tot hon
va céc bo loc khi thai cé xtc tac dé hap thu triét dé khi thai hon...

4. Két luan

Bui mit duong 13 mot trong nhimg ddi tugng moi truong thong
qua d6 danh gi4 chat lugng moéi trudng khong khi do thi. PAHs
trong bui mat duong 1a chat 6 nhidm phat thai tir dong co cua
phuong tién giao thong co str dung xang la chu yéu va chiém thanh
phan chinh 1a cic PAHs vdi s vong benzen trong phén tir 1a tir 4
dén 6 vong. P doc twong duong véi BaP cia 16 PAHs trong bui
mat duong tai Ha Noi trong nghién ctru nay ¢ muc trung binh so
véi cac nude trong khu vure va thap hon tiéu chuan (TEQBaP 600
ng/g) cua T6 chirc moi truong Canada dua ra ddi v6i chit luong
dat. PAHs trong bui mat duong ciia thanh phd Ha Noi 6 chiéu
hudéng giam so véi cac ndm trude day, mic du lugng xe co gidi
tham gia giao thong ting. Diéu nay chimg t6, sy quan 1y giao thong
dudng bg trong ndi d6 Ha Noi ¢6 chiéu hudng bt hon, giam lugng
khi 6 nhiém phat thai ra moi truong nhu PAHs.

LOI CAM ON

Nhom tic gia xin chan thanh cim on sy hd trg kinh phi tir
Trudong Dai hoc Khoa hoc Tu nhién, Dai hoc Quéc gia Ha N¢i cho
cac nhom nghién ctru manh, nhom nghién ctru tiém nang cp Pai
hoc Qudc gia Ha Noi nam 2019 va 2020.
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