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Abstract: Concentrations of 16 polycyclic aromatic hydrocarbons (PAHs) were determined in settled house
dust and road dust samples collected from a core urban area of Hanoi. Levels of PAHs ranged from 830 to 3500
(median 2000) ng/g in house dust, and from 1400 to 4700 (median 1700) ng/g in road dust. Concentrations of
PAHs in dust samples of this study were within the moderate range as compared with those from other countries
in the world. Toxic equivalents to benzo[a]pyrene (BaP-EQs) in our samples ranged from 81 to 850 (median
330) ng BaP-EQ/g with principal contributors as BaP and dibenz[a,h]Janthracene, which accounted for 69% to
93% of BaP-EQs. In almost all the samples, proportions of high-molecular-weight PAHs (HMW-PAHSs with
4-6 rings) were higher than those of low-molecular-weight PAHs (LMW-PAHSs with 2-3 rings), suggesting
emission sources from combustion processes rather than direct contamination by petrogenic sources. Traffic
activities were estimated as important sources of PAHSs in the studied areas, for example, vehicular exhaust and
tire debris.
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Phan tich ham lugng va danh gi4 mirc d6 6 nhiém cua céc
hydrocarbon thom da vong (PAHS) trong mau bui lang trong
nha va trén mat duong tai Ha Noi
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Tom tat: Ham luong cua 16 hydrocarbon thom da vong (PAHs) duoc xac dinh dong thai trong mau
bui ling trong nha va trén mat duong thu thap tai khu vue d6 thi trung tam ciia Ha Noi. Nong do cua
PAHSs trong mau bui trong nha va ngoai duong dao dong trong khoang 830-3500 (trung vi 2000)
ng/g va 1400-4700 (trung vi 1700) ng/g, twong tng. Mic d6 6 nhiém PAHSs trong mau bui cua
nghién ciru ndy ndm & mic trung binh so véi cac qudc gia khac trén thé gidi. P doc trong duong
so vai benzo[a]pyrene (BaP-EQs) trong cac mau bui dao dong trong khoang 81 dén 850 (trung vi
330) ng BaP-EQ/g véi sy dong gop chu yéu cia BaP va dibenz[a,h]anthracene (69% dén 93%).
Trong hau hét cac mau, ti 1& cuia PAHSs c6 phan tir khbi cao (HMW-PAHS véi 4-6 vong thom) 16n
hon so v&i cac chit ¢6 phan tir khdi thip (LMW-PAHS véi 2-3 vong thom), phan &nh ngudn phét
thai lién quan dén qua trinh nhiét hon 1a su 6 nhiém tryc tiép bai cac san phim dau mo. Hoat dong
giao thong 1a ngudn phat thai chinh cia PAHs qua su d6t nhién liéu trong dong co xang va sy mai
mon cua I5p xe
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1. Pat van dé

Hydrocarbon thom da vong (PAHs) la mot
trong nhirng nhém chat & nhiém hitu co dién hinh
va dugc quan tdm nghién ctu nhiéu nhat do su
phd bién cua chung trong méi trudng, kha ning
tich Iily sinh hoc va doc tinh cao [1, 2]. Phan 16n
PAHs dugc hinh thanh va phat sinh mét céch
khong chu dinh trong céc qua trinh nhiét do cao,
mot phan khac ton tai trong cac san pham dau
mo va phat thai vao méi trudng théng qua su cd
tran dau. Bén canh do, PAHs ciing c6 thé duoc
hinh thanh moét cach tu nhién qua hoat déng cua
sinh vat (vi du nhu perylene) va duoc tong hop
dé sir dung 1am co chét trong qua trinh san xuat
thudc trir sau, sic t6, chat nhuém, nhua va duogc
pham [3, 4]. Co quan Bao vé Mai truong Hoa Ky
(US EPA) da liét ké 16 chat PAHs trong danh
sach cac chat 6 nhiém can duoc wu tién nghién
ctru. Benzo[a]pyrene, mot hop chat PAHS véi 5
vong thom, dugc T chirc Quéc té vé Nghién
ctru Ung thu (IARC) phan loai vao nhém 1 (chat
gdy ung thu & nguoi) va nhidu chit PAHs ciing
nhu dan xuat khac cia chung duoc liét ké vao
nhom 2A va 2B (chit c6 kha ning gy ung thu).
Ngoai ra, phoi nhiém PAHSs con c6 thé gay ra
nhiing tac dong tiéu cuc dén nhiéu hé co quan va
cac chuce nang mién dich, than kinh, sinh san va
phét trién & sinh vat thi nghiém [5].

Tai Viét Nam, cac nghién ctu vé su 6 nhidém
ctia PAHs da dugc thyc hién tir nhimg nam cudi
1990. Cac PAHs da dwoc phat hién trong nhiéu
thanh phan méi trudong khac nhau nhu khong khi
[6-9], dat va tram tich [6, 10, 11], bui ling [12-
15] va sinh vt [16]. Cac nghién ctru nay cling
chi ra rang, sy & nhiém PAHs trong moi truong
& nudc ta cd lién quan chit ché dén qua trinh d6
thi héa, cdng nghiép hdéa va hoat dong giao
thong. Nhing rui ro vé sirc khoe, bao gdm ca rui
ro ung thu lién quan dén phoi nhiém PAHSs tir
moi truong (Vi du nhu bui ngoai dudng ¢ khu
vuc d6 thi) da duoc dé cap dén trong mot sb
nghién ctru trudc day [13 14] Tuy nhién thong
tin vé muc d6 6 nhiém va céc rui ro lién quan dén
PAHSs trong moi treong trong nha & nude ta con
rat han ché [9,12]. Trong nghién ctu nay, ching
t6i tién hanh phan tich ham lugng cia 16 PAHs

trong hai d6i tugng la byi trén mat duong va bui
trong nha véi cac mau dai dién dugc thu thap tai
khu vue d thi trung tam & Ha Noi. Két qua phan
tich duoc danh gia dé cung cap nhiing so liéu so
b6 vé mirc ndng do, dic trung tich lity, do doc va
nguon phat thai tiém ning ctia PAHs trong moi
truong trong nha va ngoai duong tai khu vuc
nghién cau.

2. Poi twong va phuong phap nghién ctru
2.1. Thu th@p mdu phan tich

Tai Ha Noi, khu vuc nghién ciru duoc lua
chon la céc truc duong chinh trén dia ban cac
quan Ba Dinh, Ddng Pa, Hai Ba Trung, Hoan
Kiém, Long Bién, Tay H6 va Thanh Xuan. Day
la khu vuce @6 thi trung tdm ¢ Ha N6i ¢ mat do
dan s va giao thong ciing nhu ti 18 dat xay dung
cao bac nhét trong ca nuéc véi cac hoat dong cha
yéu la thwong mai, du lich, hanh chinh va cong
nghiép nhe. Cac mau bui dugc thu thap trong
thang 8 va thang 9 nam 2016, bao gom 10 mau
gop cho bui trong nha va 10 mau gop cho bui
trén mat duong. Mau bui duoc ldy bang phuong
phap quét thu cong. Moi mau bui trén mat duong
la mot mau gop gdm 5 mau don theo phan bo
khong gian (doc theo céc truc duong va lay ¢ ca
2 chiéu di chuyén cua cac phuong tién giao
thong). Mdi mau don dugc lay trén mat duong
trong pham vi 0,5 x 1 m tinh tir 1& duong. Mdi
mau bui trong nha dugc lay tir nhiéu phong chirc
nang khac nhau nhu phong khach, phong ngu va
bép. Cac miu sau khi liy duoc goi trong phoi
nhom di trang rira bang cac dung mdi nhu hexan
va aceton, gitr trong tui PE ziplock va bao quan
& —20 °C dén khi phan tich. Truéc khi phan tich,
mau duoc loai bo cac di vat nhu xac thuc vat, soi
da, kim loai, tdc, rdi tiép tuc dwoc sang qua ray
¢6 kich thuéc 100 pm va tron déu dé dong nhit.

2.2. Phan tich PAHSs trong mau bui

Mau bui (khoang 0.2 g) duoc thém chit dong
hanh danh dau dong vi deuterium gdbm naphthalene
- d8, acenaphthylene-d8, phenanthrene-d10,
fluoranthene, pyrene-d10, benzo[a]pyrene-d12
va benzo[g,h,i]perylene-d12 (PAH Surrogate
Cocktail, Cambridge Isotope Laboratories) va
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chiét siéu am lan luot v6i 10 mL aceton va 10
mL hdn hop aceton/hexan (1:1, v/v) sir dung dau
do phat siéu am (VCX 130, Sonic & Materials,
Inc.). Céc phan dich chiét dugc gop lai, c6 dic
va chuyén vao dung mdi hexan. Dich chiét dwoc
lam sach trén cot thay tinh chira 3 g silica gel (da
duoc hoat hda 3 h ¢ 130 °C) va natri sunfat khan.
Trén cot silica gel, cac tap chat hydrocarbon
mach h& duogc loai bé bang 20 mL hexan. Sau
d6, cac PAHs duoc rira giai bang 50 mL hén hop
dichloromethane/hexane (1:1, v/v). Dich rira giai
dugc cb dic, thém chat noi chuan chrysene-d12
(Cambridge Isotope Laboratories) va chuyén vao
dung mai nonan trudc khi phan tich trén sac ky
khi khdi phé (GC/MS). Céc hoa chat va dung
moi sir dung trong nghién ctru nay déu & muc
tinh khiét phan tich va duoc cung cap boi Wako
Pure Chemical Industries.

Céc chit phan tich bao gdbm naphthalene
(Nap), acenaphthylene (Acy), acenaphthene (Ace),
fluorene (Flu), phenanthrene (Phe), anthracene
(Ant), fluoranthene (FIt), pyrene (Pyr), benz[a]
anthracene (BaA), chrysene (Chr), benzo[b]
fluoranthene (BbF),benzo[k]fluoranthene (BkF),
benzo [a] pyrene (BaP), dibenz[a,h]anthracene
(DA), indeno[1,2,3-cd]pyrene (IP) va benzo[g,h,i]
perylene (BP) duoc tach va dinh lwong trén hé
théng GCMS-QP2010 Ultra (Shimadzu) véi cot
tach DB-5ms (30 m x 0,25 mm x 0,25 um,
Agilent Technologies). Khi mang helium c6 téc
d6 dong 1,15 mL/min. Nhiét do cia cong bom
mau la 300°C. Chuong trinh nhiét d6 cua 10 cot
dugc cai dat nhu sau: gitr ¢ 110°C trong 1 min,
taing dén 170°C (voi toc do6 20°C/min), dén
220°C (4°C/min), dén 270°C (3°C/min) va ting
dén 310°C (20°C/min, giir 10 min). Khéi phd
duoc van hanh & ché d¢ ion hoa va dap electron
(El). Nhiét do bo phan két ndi (interface) va
nguon ion lan luot 12 310 va 230°C. Dir liéu phd
duoc quan sat va thu thap bai ché do quan sat
chon loc ion (SIM) dbi véi ion phan tir cua cac
chat phan tich va chat chuan danh dau dong vi.

Do chinh x&c cta phuong phap phén tich
dugc x4c nhan dua trén két qua phan tich mau
thém chuan va mau chuan (Standard Reference
Material® 2585; NIST, USA) voi ti & ndng do

do duoc va nong do thém chuan hoic gia tri
chang nhan nam trong khoang 70% dén 110% va
RSD < 15% (n = 3). P thu hoi cua cac chat dong
hanh dao dong trong khoang 60% dén 120%.
Giéi han phét hién cua cac PAHs nam trong
khoang 0,020 dén 0,40 ng/g.

3. Két qué nghién ciru va thio luin
3.1. Nong dg PAHSs trong mau bui

Tat ca 16 PAHs duoc phat hién va dinh
lwgng trong cac mau bui cia nghién ciru nay cho
thiy su ton tai phd bién cua ching trong moi
truong ¢ nuoc ta. Nong do6 tong PAHs
(Z16PAHs) trong mau bui trén mat duong dao
dong trong khoang 1400 dén 4700 ng/g voi gia
tri trung vi 1700 ng/g. Nong d6 PAHSs trong mau
bui duong cua nghién ctu nay (thoi diém lay
mau 2016) khdng c6 su khéc biét dang ké so voi
ndng d6 do dwoc trong c4c miu trong tu tai clng
khu vyuc nghién ciu thu thap trong cac nam trudc
d6 nhu 2011 (trung binh 1500, khoang 130-5500
ng/g) [13] va 2012-2013 (trung binh 1900,
khoang 530-4700 ng/g) [14]. Nong d6 PAHs
trong mau bui duong tai Ha Noi cao hon déng ké
S0 v&i mau bui duong tai khu vue nong thon nhur
x4 Duong Quang, My Hao, Hung Yén (khoang
76-1400 ng/g) [13,14]. Su so sanh nay phan anh
mirc do phat thai PAHSs tai khu vuc d6 thi cao
hon so véi khu vuc ndng thdn, cha yéu lién quan
dén su khac biét 1on vé mat do giao thong. Nong
dd PAHSs trong mau buyi duong & khu vuc do thi
& Ha Noi ta thap hon rd rét so véi bui duong tai
cac khu vyc do6 thi va cong nghiép 6 My (khoang
8000-310.000 ng/g) [17]; & Tham Quyén (trung
binh 29.920, khoang 320-249.950 ng/g) [18] va
Thuong Hai, Trung Quéc (trung binh 13.980,
khoang 1020-138.990 ng/g) [19]; hay & Ulsan,
Han Quéc (11.840-245.120 ng/g) [20]. Nong do
PAHSs trong mau bui duong cia nghién cau nay
twong dwong véi gia tri do dugc trong mau bui
duong d6 thi tai Nhat Ban [21], An Do [14], Iran
[22], Ghana [23] va Australia [24].

Théng tin vé mirc d6 6 nhiém PAHSs trong
mau bui trong nha ¢ nudc ta con rat han ché.
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Trong nghién ctru nay, PAHs da dugc phat hién
trong cac mau bui trong nha ¢ Ha Noi ¢ muc
nong d6 tuong dwong so v6i MAu bui ngoai
duong (trung vi 2000, khoang 830-3500 ng/g).
Thuc té ndy cho thay su dong gop cua cac nguon
phét thai “ngoai duong” (vi du nhu khoéi thai tir
phuong tién giao théng va cac qué trinh thiéu dot
khéc) va “trong nha” (vi du nhu céc hoat dong su
dung nhiét cho nau an, hut thude 14, dot tram
huong) cua PAHSs tai khu vuc nghién cau nay la
tuong dwong. Nong d6 PAHs trong mau bui
trong nha & Ha Noi thap hon déng ké so voi mot
s6 khu vuc & Trung Quéc véi nguon phat thai
ddc thu nhu khu dan cu gan duong van chuyén
dau diesel & Nantou, Pai Loan (trung vi 107.400,
khoang 16.000-580.000 ng/g) [25] hay cac nha
dan st dung than d4 1am nhién liéu d6t chii dao
& Qingyang, tdy bic Trung Quéc (trung vi
21.000, khoang 8450-121.000 ng/g) [26]. Ham
luong PAHSs trong cac mau bui trong nha cua
nghién cau nay phi hop véi khoang nong d6 do
dugc trong mau bui tai cac nude dang phat trién
khac nhu Saudi Arabia va Kuwait [27], Th6 Nhi
Ky [28], Jordan [29] va Nepal [30]. Nhu vay,
mic d6 6 nhiém PAHSs trong mau bui trong nha
va ngoai duong ¢ Ha Noi nam trong khoang
trung binh hoic thap so véi cac quéc gia khac
trén thé gioi.

3.2. Pdc trung tich lity ciia PAHS trong mau buyi

Cac PAHs thuong duoc phan loai thanh cac
nhom theo s6 vong thom hoic theo mét céch
tuong dbi hon 1a PAHs phan tir khdi thip (LMW-
PAHSs v6i 2-3 vong thom) va PAHs phan tir khoi
cao (HMW-PAHSs véi 4 vong thom trd 1€n). Bac
trung tich lity cia PAHSs theo s6 vong thom trong
hai loai mau bui ngoai duong va bui trong nha
cua nghién ciru nay dugc trinh bay trong Hinh 1.
HMW-PAHs (52% dén 84%, trung binh 72%)
nhin chung chiém ti 1& cao hon so vi LMW-
PAHs (16% dén 45%, trung binh 28%). Néu xét
su dong gop cua cac nhom PAHSs theo sé vong
thom, dic trung cia mau bui ngoai duong (4
vong > 3 vong = 6 vong > 5 vong > 2 vong) cé
su khac biét nhat dinh so voi mau bui trong nha
(3 vong = 6 vong > 4 vong ~ 5 vong > 2 vong).

(a) Road dust (b) House dust
3% 3%

23%

@ 2-ring @3-ring O4-ring O5-ring @ 6-ring

Hinh 1. Dic trung tich liiy cua PAHs theo s vong
thom trong bui trén mat duong (a) va bui trong nha
(b) tai Ha Noi.

Pho tich lity chi tiét ciia 16 PAHS trong mau
bui trén mat duong va bui trong nha tai Ha Noi
duogc trinh bay trong Hinh 2. Theo d6, mau bui
ngoai dudng bi 6 nhiém bai céc chat PAHs chinh
theo thtr ty giam dan nhu sau: Phe (17% + 8%)
> BP (15% * 6%) > Pyr (13% + 3%) > Flt (11%
+2%) > IP (8% + 3%) ~ Chr (8% + 3%) > BbF
(6% + 2%) ~ BaP (6% + 2%). Ti I¢ cua c4c chat
PAHSs chinh trong mau buyi trong nha giam theo
thr tu sau: Phe (19% + 7%) > BP (15% + 6%) >
IP (11% + 4%) > BbF (9% + 3%) > Chr (8% =
1%) > Pyr (6% = 2%) > Flt (5% + 3%). Ti I cao
cua Phe so voi cac PAHSs khac da duoc bdo cao
trong c&c nghién ctu trude day déi véi mau khi
ldy tai cac diém gan truc dudng giao théng tai Ha
Noi [8] cling nhu mét s6 qudc gia khéc trong khu
vuc nhu Thai Lan [31]. Phe duoc phét hién 1a cau
tr quan trong trong cac mau bui ciia nghién cau
nay gop phan phan anh su ling dong va can bang
cua né gitta pha khi va pha hat. Cac HMW-PAHSs
nhu IP va BP chiém ti 1& cao trong cac mau bui
ctia nghién ctru ndy ciing nhu trong mot s6 ngudn
phét thai co lién quan dén hoat dong giao théng
nhu mudi cia dong co xang [31] hay 16p xe [32].
Ti 1& cia mot s6 PAHS véi 4 vong thom nhu Flt
va Pyr cao hon trong mau bui dudng, ¢6 thé lién
quan dén céc hoat dong thiéu dét nhién liéu nhu
than, gd, dau, hoat dong ddt réac hay phaét thai tir
phuong ti¢n giao thong ding nhién li¢u xang dau
[33]. Cac ban luan chi tiét hon vé méi quan hé
gitta cac chit PAHs va nguon phét thai cua
chiing s& dugc dé cap trong muc 3.4.
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Hinh 2. Bac trung tich iy cia 16 PAHS trong bui
trén mat duong (a) va bui trong nha (b) tai Ha Noi.

3.3. D¢ doc twong dwong so voi benzo[a]pyrene

Xét trén quan diém doc hoc, doc tinh ciia hdn
hop PAHs (dang chu ¥ nhét 1 kha ning giy ung
thu) can dugc dinh luong théng qua mot chat
tham chiéu va mot hé thong hé sé doc twong
duong (TEF). BaP 14 chét duoc st dung pho bién
nhat trong cac nghién cau vé doc hoc cia PAHs
va thuong dugc coi la chat ¢c6 TEF = 1. Trong
nghién ctru nay, chting toi tinh toan d¢ doc tuong
duong cua cac PAHSs so vgi BaP (BaP-EQs) sir
dung thang TEF d& xuat bai Nisbet va LaGoy
(1992) [34]. Ham luong BaP-EQs trong cac mau
bui ngoai duong (trung vi 360, khoang 80-850
ng BaP-EQ/g) cao hon so v&i cac mau bui trong
nha (300, 86-740 ng BaP-EQ/qg), tuy nhién su sai
khéc giira hai loai mau la khong c6 ¥ nghia théng
ké. Trong hau hét cac mau bui, hai chat PAHs
véi 5 vong thom 1a BaP va DA dong gop 69%
dén 93% (trung binh 83%) d6 doc twong dwong
do hé sé doc cao cua hai chit ndy (TEF=1va5
dbi véi BaP va DA, twong tng).

Tiéu chuin chit luong dat cua Canada doi
véi do doc tuong duong cua cac PAHs dua ra hai
muc nong do can chd y 12 600 va 5300 ng BaP-

EQ/g dbi voi ruai ro ung thu muc 10°va 10°,
tuong tng. Ngudng cho phép cua d6 doc PAHs
chua duoc thiét 1ap cu thé cho bui, tuy nhién dat
la mot thanh phan méi trudng chiu anh huéng
baoi bui ngoai dudng nén ching toi dua ra cac so
sanh so bo vé do doc trong mau bui voi tiéu
chuan danh cho mau dat. Theo d6, 6 doc trong
cac mau bui cia nghién ciu nay thap hon dang
ké so véi mirc 5300 ng BaP-EQ/g (twong dwong
Véi ti 1é ca méc ung thu méi 1a 1/100.000 trong
tap hop dan cu tai khu vuc nghién ciru), c6 nghia
la mirc @6 6 nhiém PAHSs trong cac mau bui cua
chlng toi & mac chip nhan dugc. Tuy nhién,
cach danh gia rui ro dya trén phén tich hoa hoc
va ap dung hé sb doc twong duong chi phan énh
mot phan nhit dinh cua d6 doc (vi du trong
nghién ctu nay 1a 16 chat PAHS). Trong khi
phan dong gop cua cac chat khéng nam trong
danh sach nay nhung c6 thé c6 doc tinh cao, vi
du nhu cdc chat HMW-PAHSs khéc, cac dan xuat
methyl, hydroxyl, nitro va cac chét di vong, ciing
nhu su tuong tac cua chiing trong cuing hon hop,
lai chua dugc xac dinh mot cach rd rang. Thuc
té nay cho thay viéc ap dung cac hudng tiép can
méi nhu két hop phan tich héa hoc véi phan tich
sinh hoc dya trén twong tac cua hdn hop chét véi
cac dong té bao dic th 14 rat can thiét [13, 14, 35].

3.4. Pdnh gid nguon phét thai cia PAHs

Phé tich liy (% ddi voi 16PAHS) duoc
danh gia bang phuong phap phan tich tuong
quan va phan tich thanh phan chinh (PCA) dé tim
ra mdi lién hé giira cac PAHs. Mot s6 nhém chét
c6 méi twong quan cao di duoc dua ra bao gom:
(Flu, Phe, Ant), (FIt, Pyr), (BaA, Chr), (IP, BP)
va (BbF, BkF, BaP, DA). Diém co ban cua su
phan nhém nay dya trén sy tuong dong vé sé
vong thom va phan tir khdi. Cac chat ¢ phan tir
khdi twong duong nhau s& c6 tinh chat hoa Iy
(nhu nhiét d6 bay hoi, cac hing sb can bang pha)
gan giéng nhau, do d6 xu hudng tich 10y va
phuong thic ton tai, van chuyen trong moi
truong sé co nhiéu diém tuong dong Hon nira,
su phan nhom nay ciing c6 thé duoc giai thich
boi nguon phat thai cua chung. Vi du nhu IP va
BP dugc cho 1 cc chi thi ciia qua trinh dt xing
dau trong déng co cua phuong tién giao thong va
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su mai mon cua l6p xe trén mat duong [31, 32].
Céc chat PAHs con lai dic trung cho nhiéu hoat
d6ng thiéu dbt khac nhau nhu dot than (Phe, Flu),
g6 (Ant, Phe, Flt, Pyr) hay dau (FIt, Pyr) [33].

Ti 18 ctia mot s6 chat PAHs dién hinh thudng
dugc dung danh gia mot cach chi tiét cac nguon
phat thai caa chung. Ti Ié FIt/(FIt + Pyr) trong
cac mau bui cd gia tri trung binh 0.46 (khoang
0.39 dén 0.56) cho thay ngudn phat thai chinh
lién quan dén qua trinh d6t nhién liéu hoa thach
(0.40 dén 0.50) hon 1a ngudn 6 nhiém dau mo
(<0.40) hay dét sinh khéi va than (>0.50) [36,
37]. Thém vao do, ti 1€ cua BaA/(BaA + Chr)
(trung binh 0.29, khoang 0.16 dén 0.38) va IP/(IP
+ BP) (trung binh 0.38, khoang 0.25 dén 0.50)
ciing gop phan khing dinh céc qua trinh thiéu dbt
12 ngudn phét thai chinh caa PAHS tai khu vuc
nghién ctu [3,36]. Cac udc tinh nay hoan toan
phu hop véi nhan dinh vé sy déng gép dén 90%
luong PAHS thai vao moi truong thdng qua cac
hoat dong thiéu dét [33]. Trong cac nghién ciu
tiép theo, PAHSs can dugc phan tich dong thoi
trong mau méi truong (vi du nhu dat, bui, tram
tich) va cac mau lién quan dén nguon phat thai
(vi du nhu mudi dong co phuong ti¢n giao thong,
céc loai tro va chat thai cong nghiép, 16p xe va
cac san pham dau mo) clng voi su ap dung cac
phwong phap phan tich théng ké nhu phan tich
ma tran nhan t5 (PMF) hoic can bang khéi hoa
hoc (CMB) dé d4nh gia mot cach dinh luong va
toan dién ngudn phét thai cua PAHs trong moi
truong.

4. Két luan

Nghién ciru nay cung cip nhitng thng tin
danh gia so bd v& mac nong do, dic trung tich
loy, d6 doc twong duong so véi benzo[a]pyrene
va ngudn phét thai cua 16 chat PAHSs trong moi
truong bui trong nha va bui trén mat duong tai
Ha Noi. Nhin chung, mic d6 6 nhiém PAHs
trong mau bui trong nha va ngoai duong ¢ Ha
Noi nam trong khoang trung binh hozc thip so
v6i cac qudc gia khéc trén thé gisi. Su hinh thanh
va phat thai PAHs trong nghién cuu nay lién
quan chii yéu dén céc qué trinh nhiét do cao va

hoat dong giao thong hon 1a sy 6 nhidm truc tiép
boi cac san pham dau mo. Do doc twong duong
so véi benzo[a]pyrene trong cac mau bui khong
vugt qua ngudng chap nhan dugc cho mau dat
ung vai rai ro ung thu muc 1/100.000 dya trén
két qua caa phan tich hoa hoc va hé sb doc tuong
duong dbi v4i 16 chat PAHs, tuy nhién cac danh
gia tong thé két hop véi phan tich sinh hoc dé
xac dinh tong d6 doc lién quan dén PAHSs va cac
dan xuat cua chdng 1a can thiét va can duoc thyuc
hién trong tuong lai gan.
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