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Abstract: This study investigated the distribution and toxic equipvalent assesment of PAHs in
particulate matter emitted from the open field burning of rice straw in Hanoi. Fine particles
(PM2.5) was collected using a MiniVol TAS device (TAS-5.0, 4998, TAS, Airmetrics, USA) and
the total suspended particles (TSP) was collected using a high-volume sampler Staplex (120H
Staplex, 23759N, USA). PAHs in particulate matter were analyzed by HPLC-FL with fluorescent
detector. The results showed that 4-ring PAHs were dominant in particles emitted from rice straw
burning, especially the most abundant PAHs was Flu: 57,8 [1 37,1 and 64,8 [] 34,9 pug/g in PM2.5
and TSP, respectively. However, the accumulation of PAHs with a higher rings number, especially
the percentage of BaP in total 9PAHs in PM2.5 emitted from rice straw open burning was 2 times
higher than that in the background samples, while the ratio of BaP in total 9PAHs in TSP from
burning smoke is smaller than that of background samples. The carcinogenic potential of fine
particles emitted from rice straw open burning calculated by BaPeq are 20 times higher than that
of the background sample. Although the concentration of atmospheric particles - bound BaP in
the present study (1,0 [1 0,8 ng/m3) is lower than that in urban and traffic areas, the average value
of BaP is still 8,7 times higher than the value recommended by the WHO. The results of this study
show a picture of the toxic levels of atmospheric particles and particles emitted from rice straw
open burning, providing clearer evidence to understand the adverse effects of rice straw open
burning on atmospheric environment and health effect.
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Phan bd va ddc tinh trong dwong ctia cac hgp chit hydro
cacbon thom da vong (pahs) trong bui phat thai tr 6t rom

sau thu hoach ta1 Ha No1
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Tém tit: Nghién ctru didu tra sy phan bd v& ham lwong va danh gia doc tinh trong duong ciia cac
hop chit PAHs trong bui phat thai tir qua trinh @bt rom sau thu hoach tai Ha noi. Bui min (PM2.5)
dugc ldy bang thiét bi luu lugng nhé MiniVol TAS (TAS-5.0, 4998, TAS, Airmetrics, USA) va bui
tdng (TSP) duoc 14y mau bang thiét bi lvu lwong 16n (120H Staplex High-Vol sampler, 23759N,
USA). PAHs trong byi dugc phén tich bang thiét bi sic ky 16ng hiéu ning cao v&i dau do huynh
quang (HPLC-FL). Két qua phan tich cho thdy cac PAHs 4 vong chiém wu thé trong bui phat thai
tir 46t rom, dac biét Flu ¢6 ham luong cao nhét: 57,8 (1 37,1 va 64,8 [1 34,9 ug/g trong bui min va
bui tong, twong tmg. Tuy nhién, ti 1¢ % cua cac PAHs ¢ sO vong cao hon, dic biét la BaP
(benzo[a]pyrene) trong tong s6 9PAHs trong bui min phat thai tur d6t rom 16n hon so voi ti 1 trong
mau nén, trong khi ¢ byi tong thi ti 1¢ %BaP trong mau dt nho hon so v6i mau nén. Két qua danh
gia tiém nang gay ung thu cua bui min phat thai tir ¢t rom tinh theo BaP tuong duong (BaPeq) cao
gap 20 lan so v6i mau nén. Nong do BaP trong khong khi trong vu Xuan tai khu vuc nghién ctru
(1,0 1J 0,8 ng/m3) mac du thap hon so vgi BaP trong bui tai cac khu vuc do6 thi, giao thong, nhung
gi4 trj trung binh van cao hon 8,7 14n so véi khuyén cdo cia td chirc y té thé giéi WHO. Két qua
nghién ctru cho thiy birc tranh v& mirc d6 doc cua bui trong khéng khi va buyi phat thai tir dt rom,
lam bé’mg chung rd hon v& tac hai cta viéc dbt rom ra ddi voi 6 nhidm méi truong va strc khoé cta
nguoi dan.

Tir khéa: Dt rom hé, hydrocarbon thom da vong (PAHs), Bui min (PM2.5), téng bui lo lting (TSP),
hé sb doc twong dwong (TEF)..

1. Pit vin dé

D4t rom ra sau thu hoach ngoai dong ruong
van 1a bién phap phd bién cta ba con nong dan
Viét nam nham don sach df”)ng rudng dé chuén bi
cho vy mua tiép theo. Bién phap nay van duoc
xem 14 bién phap don gian, nhanh chéng nhat
dugc nong dan sir dung mac du da co nhiéu bién
phap khuyén khich nhu trong nam, & 1am phén
compost, ché bién lam nhién liéu dét...Van con
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hién tuong mot sé ving ngoai 6 & Ha ndi thu rom
d6t dé 14y tro ban cho ba con nong dan lam phan
bon. Cay lua van la cay luong thuc chii dao cta
Viét Nam, nén lugng rom ra tao ra van tuong dbi
16n. Hién tuong ddt rom ra van xay ra & nhidu
noi, khong chi Ha ndi ma cac tinh khac trén toan
mién Bic, khu vuc ving dong bing song Ctru
Long. Viéc dbt rom ra da tao ra mot lugng khoi
dac quanh bao trum mot vung rong lon, lam giam
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tam nhin, nguy co gdy mat an toan giao thong,
lam chét lugng khong khi giam di mot cach dang
ké [1]. Cac chat 6 nhidm nam trong khoi thai tir
viéc ddt rom ra da dwgc rit nhidu nghién ctu
khao sat bao gom céc loai khi gdy hiéu img nha
kinh nhu CO,, CH4, NOx, cac hydrocarbon
khong phai methan (NMHC), cac hop chét hiru
co dé bay hoi (VOC), cac kim loai ning va cac
hydrocarbon thom da vong (PAHs) [2 - 5].

PAHs (Polycyclic aromatic hydrocarbons) 1a
nhitng chit giy 6 nhiém phd bién trong méi
truong duoc hinh thanh tir cac qua trinh dbt chay
khong hoan toan va qua trinh nhiét phan cuia cac
vét chat hitu co va nhién liéu hoa thach [6].
PAHs la cac hydrocarbon thom da vong, cong
thire ciu tao c6 it nhat 2 vong benzene, va trong
phan tir chi chtra nguyén t6 carbon va hydro. Co
hang tram PAHs riéng 1€ dugc phat thai vao moi
truong khong khi. Theo cuc bao v¢é moi truong
My (USEPA), ¢6 16 PAHs dién hinh c6 tinh doc
cao va can duoc nghién ciru ching nhiéu hon [7].
Mbi PAH c6 thé ton tai trong khong khi & pha
khi hoac hép phu trén céc hat bui (pha hat) tuy
thuéc vao tinh chét vat Iy va hoa hoc chung.
Nhitng PAHs c6 cau trac phan tir it hon 4 vong
benzene duoc tim thay nhiéu & pha khi, trong khi
d6 cac PAHs c6 ciu trac phan tir nhidu hon 4
vong benzene da sé hip phu trén cac hat bui. Cac
PAHs c6 s6 vong cao hon (trén 5 vong) 1a cac
chat ¢6 kha ning gay ung thu, dot bién gen cao.
Mire d6 doc hai cua cac PAHs da dugce td chic
qudc té nghién ctru vé ung thu IARC phan loai
theo nhom, trong d6 c6 3 nhom manh nhit bao
gém: Nhom 1: chic chin gy ung thu cho con
ngudi, nhom 2A: hau nhu chic chan gy ung thu
cho con ngudi va nhém 2B: c6 thé s& giy ung
thu cho con ngudi, khi bi phoi nhiém [8, 9].

O nhiém bui 13 vin dé dang duoc quan tim
clia rat nhidu nha khoa hoc va ngudi dan bai tac
hai ctia n6 dén sirc khoé con ngudi. T chuc y té
thé gioi da xép bui min (PM,s) vao nhém 1
(nhém chin chan gdy ung thu cho con ngudi).
Cac PAHSs chira trong bui chinh 1a mdt trong
nhitng tac nhan gay nén tinh ddc cua bui, dac biét
la Benzo[a]pyrene (BaP). BaP 1a hydrocarbon
thom 5 vong nhung c6 tinh doc nhit trong s6 cac

PAHs tu nhién, n6 da dugc td chte ung thu quc
té xép vao nhom 1 [8, 9].

Gan day, mot sd nghién ctru dinh luong cac
hop chit PAHs tir dot sinh khdi trong nong
nghiép ndi chung va tir d6t rom noi riéng da duoc
thyc hién tai mot sb nuge Dong Nam A [4, 10 -
12]. Hién nay c6 mot sb nghién ctru vé 6 nhidm
khong khi tir dbt rom ra & Viét Nam, trong do
chu yéu tap trung vao kiém ké phat thai [1, 13,
14]. Mot s6 nghién ctru vé PAHs trong khong khi
khu vuc nong thon, giao thong va do thi da dugc
thuc hién tai viét Nam [5, 15, 16 - 19]. Hién va
cs, 2013 khao sat phan bd vé kich thudc va
nguén géc cua cac PAHs trong bui tai cac dia
diém gom tang ham bai giit xe, ven dudng va
khong khi xung quanh & thanh phd H6 Chi Minh
[18]. Hoang va cs 2019 phan tich ham lugng va
danh gia mirc d6 6 nhiém ctia cac PAHs trong
bui ldng trong nha va trén mat duong tai Ha noi
[19]. Tuy nhién kha ning anh hudng ctia byi ling
trong khong khi dén hé ho hap con ngudi khong
dang lo ngai bang bui lo limg va bui min trong
khong khi. Viéc xac dinh mic do gdy ung thu
cua cac PAHs trong bui trong khong khi tai Ha
noi ciing nhu bui phét thai tir qua trinh d6t rom
la cac nghién ciru chua dugc danh gia. Do do
nghién ciru khao sat sy phan bd, mirc d6 6 nhidm
va doc tinh ctia cac PAHs trong bui phat thai tir
ddt rom tai Ha Noi 1a rat can thiét, nham cung
cép thong tin hitu ich, lam co s¢ dit liéu cho cac
nghién ctru xac dinh doc tinh cia bui ddi voi con
ngudi va cic nghién ciru tiép theo.

2. Phwong phap nghién ctru

2.1. Lua chon dia diém l(fy mau

Nghién ciru Iya chon 14 canh dong trén 2
huyén Hoai Dtrc va Gia Lam, thanh phé Ha Noi
lam céc dia diém ldy méu bui. Cac vi tri lay mau
dugc lya chon sao cho phai nam & gitia canh
ddng, cach xa ngudn dudng va cac ngudn dan
sinh khac nhim loai bo anh huéng tir nhiing
ngudn thai khac. Tuy nhién vi tri 1dy miu ciing
phai thuan tién trong viéc van chuyén va lép dat
céc thiét bj 1dy mau. Cac canh ddng nay déu duoc
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git bang may gat dap lién hop, nén rom va gbc
ra duoc tach thanh hai phﬁn r0 rang trén mat
rugng. Rom dugc phoi kho ty nhién trén cac
canh d(‘“)ng. Céc thi nghiém duogc thuc hién trén
cac giéng Iua phé bién trong cac vu canh tac.

2.2. Phurong phdp ldy mau bui va xdc dinh khoi
lwong bui

Nghién ctru thyc hién 1dy mau bui phat sinh
tir qua trinh d6t rom trén céc canh dong trong hai
mua vu tr ndm 2016 - 2018, vu mua git vao
thang 10 - 11 hang ndm va vu xuan gét vao thang
6 - 7 hang ndm. B4 tri thi nghiém duoc thyuc hién
dua trén cac nghién ctru da tlén hanh tai Thai Lan
[3 - 4]. Thi nghiém duoc tién hanh trén hai loai
mau: mau nén dugc thuc hién trude khi dot rom
va mau d6t nham xac dinh sy khac nhau vé phéan
bb ham lwong PAHs trong bui trong khong khi
(méu nén) va ham lugng PAHs trong bui tir dot
rom (mau dot rom). Thoi gian 1dy mau nén 14 2
tiéng, khoang thoi gian nay du dé thu khéi luong
bui thich hgp nhiam xac dinh thanh phan PAHs
trong bui. Viéc xac dinh vi tri 1dy mau nén va
mau dét dya trén xac dinh hudng gié chi dao cua
thoi diém 1y mau va phai co tinh dai dién. Cac
thiét bi 1dy mau bui dwoc dit tai vi tri ¢6 dinh
cach dam chay khoang tr 4 — 5 m theo hudng
gio, nhdm tranh anh huong cia nhiét d6 cua ngon
lira. Thoi gian ldy mau d6t dao dong trong
khoang 20 — 40 phit tuy theo khéi lwong rom
dugc dbt. Viéc lay mau tai thoi diém d6t rom
duoc bit dau tir khi ngon ltra 6n dinh cho dén khi
dam chay két thic. Bui PM, s dugc lay bang thiét
bi MiniVol TAS (TAS-5.0, 4998, TAS,
Airmetrics, USA) voi Iuu luong SL/phit theo
phuong phap AS/NZS 3580.9.7:2009 va bui TSP
duoc liy bang thiét bi ldy mau thé tich 16n
Staplex (120H Staplex High-Vol sampler,
23759N, USA) véi luu lugng 1000 L/phit theo
TCVN 5067:1995. Thiét bi ldy mau bui dugc do
cung voi cac thiét bi do vi khi hau bao gdm: nhiét
d6, 6 am, téc do gid. Cac thong sb nay duge do
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5 phiit mot 1an d6i véi mau ddt va 10 phiat mot
lan d6i véi mau nén.

Gidy loc sau khi 14y mau bui dugc dugc dua
vao binh hit 4m 24 gio va dit trong moi truong
6n dinh ¢6 nhiét d6 (25 + 2°C) va d6 am khong
khi (60 £ 5%), sau d6 duoc can nhim x4c dinh
khéi lwong bui thu duge. Khdi lugng bui thu
duoc 1a chénh 1éch khoi luong cua giéy loc trude
va sau khi lay mau, c6 tinh dén ca mau doi chimg
va mau hién truong. M01 loai glay loc va moi 16
gidy loc can liy mot s6 mau ddi chimg va mau
hién truong.

2.3. Phurong phdp chiét rit va phan tich PAHs

Gidy loc trudce va sau khi ldy mau déu dwoc
dua vao binh hit am 24h trudc khi cin trong moéi
truong can. Mau bui duoc boc trong gidy nhom,
bao quan trong ti kin va gilr trong tu lanh &
—20°C cho dén khi phan tich. Mau sau d6 dugc
chiét rat va phan tich PAHs tai phong thi nghiém
cua Pai hoc Kanazawa, Nhat Ban. Cac PAHs
trén giéy loc bui duoc chiét xuét siéu &m hai 1an
voi 10 mL dichloromethane (DCM) trong 15
phat. Dung dich ndi chuin (hdn hop BaA-d12 va
BaP-d12 (lan luot 1a 60 va 33 ng/mL) duoc si
dung dé dinh luong PAH. Sau khi thém 60 pL
dimethyl sulfoxide (DMSO) vao dich chiét,
DCM trong dung dich chiét dugc bay hoi hoan
toan bang thiét bi ¢ quay. PAH trong cin dugc
hoa tan trong 150 pL ethanol, dich chiét duogce loc
qua mang loc ly tam (Centricut, duong kinh 0,2
pm). Budce nay duge 13p lai hai 1An. Mot phén
dung dich (110 pL) cia dung dich cudi cing
dugc phan tich bang thiét bi sic ky 1ong hiéu
nang cao HPLC voi dau do huynh quang (HPLC-
FL). Chi tiét phuwong phéap phan tich dwoc mé ta
tai Boogla et al., 2017 [20]. Cac PAHs duogc
phan tich bao gdm: fluoranthene (Flu), pyrene
(Pyr), benz[a]anthracene (BaA), chrysene (Chr),
benzo[b]fluoranthene (BbF),
benzo[k]fluoranthene (BkF), benzo[a]pyrene
(BaP), dibenz[ah]anthracene (DBA) va
indeno[1,2,3- cd]pyrene (IDP).
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PAHs trong bui min (PM2.5) phat thai tir d6t rom
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Hinh 1: Phan bb ham lwong PAHs trong bui phat thai tir d6t rom

3. Két qua va thio ludn

3.1. Ham luwong PAHs trong bui phat thai tir qua
trinh dot rom

Ham lugng cic hop chat PAHs trong bui
phat thai tir qua trinh d6t rom dugc mé ta trong
Hinh 1. Ham luong cac PAHs trong bui PM,sva
TSP phat thai tir qua trinh d6t rom c6 su khac
biét. Trong s6 9 PAHs duoc phan tich trong bui,
ham luong cua Flu va Pyr chiém da s6 trong ca
bui min (PM..s) va bui tong (TSP). Flu trong bui
min ¢6 ham lugng (57,8 £ 37,1 pg/g) khong co
su khac biét dang ké so v&i bui tong (64,8 + 34,9
ng/g). Tuy nhién trong sé cac PAHs phén tich thi
PAH 5 vong (BaP) va PAH 6 vong (IDP) ¢6 ham
Iwgng trong bui min 16n hon hdn so véi ham
lugng trong bui téng Dic biét BaP 1a chit c6 do
doc duge IARC xép vao nhém 1 (chic chin gly
ung thu khi bi phoi nhiém ¢ moét ngudng nhat
dinh), c6 ham lugng 31,7 + 9,4 pg/g trong bui
min, trong khi BaP & bui téng c6 ham lugng 11,3
+ 6,7ug/g. Pay ciing 1a mot két qua can chi y vé

tinh ddc cta bui tir d5t rom. PAHs phat thai tir
qué trinh d6t chay cac vat chat hiru co nén cac
hat bui phat thai tir cic qua trinh d6t chay nay luc
déu 1a cac hat bui min trong pham vi kich thudc
0,01 -0,08 pm [21]. Tuy nhién, sau khi phat thai,
cac hat bui “hat nhan” (nuclei mode) ban dau s&
tich tu v&i nhau tao thanh cac hat bui 16n hon véi
cac kich thude khac nhau ma c6 thé goi la byi co
kich thudc tich luy (accumulation mode) va bui
tho (coarse fractions). PAHs co thé lién két véi
hat bui 16n hon théng qua qué trinh gén két cua
cac hat bui hat nhan va qua trinh bay hoi tr bui
min, sau d6 ngung tu lai trén bui thd. Sy phéan bd
cua cac PAHs trong khong khi phu thudc vao
tinh chat hoa 1y cua ching. Két qua cac nghién
ctru trude déu cho thdy, ciac PAHs c6 s vong
cao hon (5-6 vong) c6 kha nang tap trung & cac
hat bui min nhiéu hon do khdi lwong phan tur
16n, 4p suat bay hoi thdp nén kha ning it bay hon
hon, it linh ddng hon so véi cac PAHs 4 vong
[10]. Cac PAHs 4 vong sau khi phat thai ra tu
ngudn ddt, chung ciing bam vao cac hat bui min
trudc tién nhung do kha nang linh dong hon, dé
bay hon nén chuing sé€ bay hoi va bam trén
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Ti 1€ % PAH trong bui PM2.5
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Ti 1¢ % PAHs trong bui tong (TSP)
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Hinh 2. Phén bé ti 16 PAHs trong bui phat thai tir d6t rom

bui tho, do d6 chung c6 mat trong ca bui min va
bui téng c6 kich thudc 16n hon. Piéu nay giai
thich cho két qua trong s6 cac PAHs ¢ 4 vong,
Flu 13 chit c6 khdi lugng phan tir bé nhét va ap
suét bay hoi cao nhit nén n6 c6 mit nhidu nhat
trong ca bui min va bui tong. Trong khi ham
Iwgng cac PAHs 5, 6 vong c6 mat trong bui min
trong khoi d6t rom nhiéu hon so véi bui tong,
dac biét 1a ham lugng BaP va IDP va BaA.

3.2. Phan bé ti 1é PAHs trong mau nén va trong
mau dot rom

Nghién ctru di ldy mau bui min va bui tong
trong khong khi trudc khi c6 dt rom (miu nén)
va bui phat thai tryc tiép tir qué trinh dét rom
(méu d6t) nham danh gia sy dong gop ciia ham
luong PAHs trong bui phat thai tir dot rom so véi
bui trong khéng khi khi khéng cé dbt rom. Két
qua ti 1& % vé khéi luong cua ting PAHs riéng
1¢ trong tong s6 9PAHs phan tich trong timg loai
bui phat thai tir qué trinh dbt rom va tir mau nén
dugc mé ta trong Hinh 2. Két qua cho thy, trong
s6 cac PAHs phat thai tir d6t rom, mac du PAHs
4 vong la Flu va Pyr chiém uu thé trong ca mau
nén va mau ddt, nhung ti 1& % cua BaP va BaA
(13 va 18%, tuong Ung) trong bui min cua mau
d6t 1a tang lén dang ké so vai ti 1é trong mau nén
(gap khoang 2 1an). Trong khi & cac hat byi 16n
hon (TSP) thi ti 1€ dong gop cua Flu, Pyr la nhiéu
nhét (32,8 va21,2%, twong tmg), 16n hon gip 4,5
va 1,6 1an so voi mau nén. Nhin chung ti 1& phan

bb PAHs trong mau nén va mau dét co su khac
biét dang ké boi sy thay ddi chii yéu cua Flu va
BaP, Flu tich luy trong khoi dot rom nhiéu nhét
trong bui tong, con BaP tich luy trong khéi dét
rom nhiéu nhat & bui min.

3.3. Ti I¢ BaP trong cdc logi bui khdc nhau

Két qua cho thay trong sb cac PAHs, ti 1&
dong gop clia BaP trong bui min va bui tong c¢6
su chu y dang ké. Két qua nay thé hién rd hon &
Hinh 3. Dbi v6i bui min, ti 16 % cta BaP trong
tong s6 9PAHs nam trong bui phat thai tir d6t
rom dao dong tir 9,4 — 26,1%, cao hon rat nhiéu
so voi mau nén (dao dong tir 3,7 — 9,7%) trong
s6 10 mAu phan tich. Trong khi do, ti 1& % BaP
trong tong s6 9 PAHs trong bui tong phat thai tir
d6t rom dao dong trong khoang 4 — 8% thap hon
50 vi ti 1€ % BaP trong mau nén (7 - 18%). Diéu
d6 cho thay kha ning tich luy ciia BaP trong bui
min cao hon so vé6i bui tong. Két qua nay hoan
toan phu hgp voi cac nghién ctu trude, cac
PAHs c6 s6 vong cao sé tich luy & cac phan tur
bui min nhiéu hon so véi bui tho. Két qua nay co
thé giai thich sy ton tai cia PAHs trong khong
khi lién quan dén khéi lwong phan tir cia PAHs
va 4p suat hoi trong khong khi. Cac phan tur
PAHs c6 khéi lugng phén tir cang 16n thi cang
kho bay hoi. PAHs 5, 6 vong, cu thé trong nghién
ctru ndy 1a BaP, ¢6 4p suét hoi thip (7,3%107 Pa)
va phan tir luong 16n (252) so véi PAHs 4 vong
(vi du Flu c6 khdi lwong phan tir 1a 202 va ap
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Hinh 3. Phan b ham luong BaP trong cac loai bui khac nhau.

suat hoi 1a 1,6x102 Pa. Sau khi lién két véi hat
bui min cac PAHs c6 khoi luong phan tir 1on hau
nhu khong bay hoi. Do dd, ching c6 xu huéng &
lai trong bui min, 1am cho nong do ctia cac PAHs
ndy co nhiéu trong bui min, it hon trong bui tho.
Piéu niy ciing thém khang dinh thanh phan
PAHs trong bui min va bui téng s& ¢6 su khac
biét, trong d6 BaP trong bui min tir qua trinh dot
rom da c6 sy khac biét dang ké s0 Vi méu nén.
Két qua nay cung cip thong tin vé ddc diém phan
bd cac chat hydrocarbon thom trong khoi dét
rom, dédc biét sy dong goép cua BaP trong bui
min.

3.4. Banh gia doc tinh cia PAHs trong bui phat
thai tir dot rom

Poc tinh ciia bui khéng chi phu thudc vao
kich thudc cua hat bui ma con phy thudc vao
thanh phﬁn hoda hoc cua hat byi. Mot trong sb do
la cac hop chat hydrocarbon thom da vong
PAHs. Xét trén quan diém doc hoc, doc tinh ctia
hén hop PAHs (dang chu y nhét 1a kha ning gay
ung thu) cin duoc dinh luong thong qua mot chat
tham chiéu va mot bo hé sd doc tuong duong
(TEF). Trong s6 cac hop chat PAHs, BaP duoc
biét dén 1a mot chit gay ung thu manh nhit va
thuong dwoc sir dung 1am chat danh ddu cho phoi
nhiém PAHs. BaP 1a chit dugc sir dung phd bién
nhét trong cac nghién ciru vé doc hoc ctia PAHs
va thudng duoc coi 1a chit c6 TEF = 1. Trong
nghién ctru nay, chung t6i tinh toan d6 doc tuong
duong cua cac PAHs so voi BaP (BaPeq) su

dung thang TEF d xuat boi Nisbet va LaGoy
(1992) [22]. Trong cc ti€u chuan quy dinh cua
cac quoc gia cung chon chi s6 BaP dé danh gia
mirc d 6 nhidm cua cac hop chit PAHs. Bé danh
gi4 tiém ning gay ung thu ctia cac PAH hap phu
trén bui trong khong khi va trong khoi dét rom,
phuong phép tiép can sir dung hé sb doc tuong
duong da dugc ching minh phan anh ddc tinh
tuong dbi cia cac PAH khac nhau mot cach
chinh x4c hon. Tiém ning giy ung thu cta phoi
nhiém PAHs thong qua dudng ho hap dugc ude
tinh qua ndng do6 ciia BaP twong duong (BaPeq).
Nghién ctu da tinh toan ham luong BaPeq cho
tung PAH riéng 1& béng cach nhan néng do cua
no trong PM v6i hé so TEF tuong tng cua no.
Tiém ning gy ung cua tong PAHs (tong BaPeq)
trong timg loai bui trong khong khi (mau nén) va
trong khoi ddt rom trong nghién ctru nay duogc
tinh theo tong ciia BaP tuong dwong ctia 9 PAH
da phan tich trong bui. Ham lugng BaPeq trung
binh trong bui PMas clia mau nén 2,0 £ 1,7
ng/g) thap hon so voi ham lugng BaPeq trung
binh trong bui tong (7,1+ 5,5 pg/g). Tuy nhién
su sai khac nay khong co y nghia thong ké va
BaP la chit dong gop trung binh 59% & ca bui
PM, ;s va bui téng d6i v6i mau nén. Con ddi voi
mau dét, BaP chiém 78% d6 doc twong duong
ctia tong PAHs d6i v6i bui PMa.s va 62% ddi véi
TSP. Thtr ty xép hang mic d6 déng gop tiém
ning gay ung thu ciia cac PAHs tir cao dén thap
trong mau dot 1a BaP, BaA, BbF, IDP, BKF trong
khi dbi v6i miu nén thi tht tw d6 1a BaP, IDP,
BbF, BaA va BKF. Két qua cho thiy doc tinh
tuong duong BaPeq cia cac PAHs trong bui ¢
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mau ddt cao hon rat nhiéu so véi miu nén. Pac
biét ddi v6i bui min PMys ham lugng BaPeq
trung binh ctia caic PAHs trong bui phat thai tr
d6t rom cao gap 20 lan so véi bui trong khong
khi. Trong khi BaPeq cta cac PAHs trong bui
TSP phat thai tir d6t 16n hon 2,5 1an so véi mau
nén. Piéu d6 chimg to khi hit khoi dot rom trong
mua ddt rom, tiém ning gy ung thu 1a rit cao.
Dic biét bui min 1a byi dé dang di sau vao duong
h6 hap hon. Hon nita bui cang nho thi dién tich
bé mit riéng cang 16n, kha ning hap phu va giir
lai cac PAHs c6 kha nang gy ung thu tot hon va
it c6 kha ning bay hoi hon do dic diém 1y hod
hoc cua chiing, d6 1a cac PAHs c6 5, 6 vong. Két
quéa nay ciing mot phan giai thich cho kha ning
gdy ung thu cta byi min di duoc dé cap dén
nhiéu nghién ctru trude day. Mot sé qudc gia va
t6 chirc da thiét 1ap gioi han nong do BaP trong
khong khi. T6 chirc y té thé giéi WHO khuyén
nghi ndng d6 BaP trong khong khi an toan & mirc
dudi 0,12 ng/m?. Theo WHO, ndéng do phoi
nhiém trong suét vong doi dan dén ti 18 rui ro
méc ung thu 1 1/10 000, 1/100 000 va 1/1000
000 twong tmg v&i ndng do phoi nhiém 1a 1.2,
0,12 va 0.012 ng/m? [23]. Nong do trung binh
hang nim cua BaP tai nhiéu tram quan trac trén
thé gi6i van & trén muc tham chiéu nay. Trong
nghién ctru nay, nong d6 BaP trong bui trong
khong khi tai vu xuan 1a 1,0 £ 0,8 ng/m? cao hon
so v&i vu mua (0,15 + 0,09 ng/m?) va cao hon
gap 8,7 1an so véi tiéu chuin cia WHO. Nong do
BaP trong khong khi ctia mau nén tai nghién ctru
nay (khu vuc ndng thon) cao hon so véi khuyén
c40 cia WHO. Tuy nhién, n6 con thdp hon nhiéu
so ndng d6 BaP trong khong khi tai cac vi tri khu
vuc giao thong va d6 thi cia Ha No§i va thanh
phé H6 Chi Minh. Nong d6 BaP tai vi tri giao
thong cua Ha No§i dao dong trong khoang 0,11 —
2,3 ng/m? [17]. Nong d6 BaP trong khong khi tai
thanh phé H6 Chi Minh dao dong trong khoang
0,11 — 1,3 ng/m? tai khu vuc trudng Dai hoc
Khoa hoc tu nhién, dai hoc Quéc gia TPHCM va
0,15 — 2,0 tai khu vuc dan cu [16]. Nhu vay co
thé thdy nong d BaP trong khong khi tai cac khu
vuc cta Ha ndi, thanh phé Ho Chi Minh c6 ndng
d6 BaP déu cao hon so véi khuyén céo cua
WHO. Pay la thong tin can thiét khi danh gia
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chit luong khong khi va anh hudng cua bui téi
suc khoé. Panh gia d6 doc cia bui trong khuén
kho ctia nghién ciru nay thong qua dénh gia tiém
nang gay ung thu dua trén phan tich cac chat
PAHs va ap dung hé s6 doc tuong duong, do d6
két qua chi phan anh mot phan nhét dinh cua do
ddc. Thuc té con rat nhiéu cac hop chét khac co
doc tinh cao dong gop vao d6 doc cua bui nhu
cac dan xudt methyl, hydroxyl, nitro cia PAHs
va cac chat di vong khéc. Vi vy nghién ctru nay
¢6 thé mé ra cac hudng tiép can méi nhu két hop
phan tich héa hoc véi phan tich sinh hoc nham
danh gi4 anh hudng ciia hdn hop chat nim trong
bui ddi v&i con ngudi 1a rat can thiét. Két qua nay
1a bang chimg gitip ba con nong dan nhan thirc
tinh doc hai cua bui phat thai tir 6t rom, lam
ngin chin, giam thiéu bién phap dbt rom phd
bién ma ba con néng dan hién nay dang st dung.
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Hinh 4. B§ doc tuong duong so v4i BaP cua PAHs
trong cac loai bui khac nhau

4. Két ludn

Két qua khao sat ham lugng PAHs trong bui
phat thai tir &6t rom cho thay cac PAHs 4 vong
nhu Flu va Pyr 1a hai PAHs chiém ti 1& uu thé
trong s6 9 PAHs phén tich. Him lugng cua Flu
trong bui min va bui téng lan luot 12 57,8 + 37,1
va 64,8 £ 34,9 ng/g, tuong ing. Tuy nhién ham
lugng BaP va IDP 1a cac PAHs trong bui min l6n
hon hén so véi trong bui tong. BaP ¢6 ham luong
trong bui min 1a 31,7 + 9,4 pg/g, cao hon trong
bui tdng (11,3 + 6,7ug/g). Ti 1& phan bd vé khéi
luong cuia cac chat PAHs 5 vong va 6 vong, dic
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biét 1a BaP va IDP trong bui min PM; s cao hon
so v6i bui tong TSP. Ti 1¢ % BaP trong tong s6
9PAHs trong bui min phat thai tir d6t rom dao
dong tir 9,4 — 26,1% trong khi ti 1¢ nay dao dong
tir 4 — 8% trong bui tong. Két qua ciing cho thay
ti 1€ dong gop cua BaP trong bui min phat thai tu
dot rom c6 sy chénh léch dang ké so véi mau
nén. Panh gia vé tiém ning gy ung thu cia cac
PAHs trong bui phét thai tir d6t rom cho thiy,
v6i ti 18 BaP cao trong khoi dot rom dan dén tiém
nang gay ung thu tinh theo BaP tuong duong cua
bui phat thai tir d6t rom cao gap 20 lan so v6i bui
trong khong khi khi khong c6 dét rom. So sanh
ndng do BaP trong khong khi tai khu vic nghién
ctru cho thiy mic dii nong d6 BaP trong mau nén
tai khu vuc nghién ctru thép hon so véi cac khu
vuc giao thong va dan cu cua Ha ndi va thanh
phd H6 Chi Minh, nhung n6 van cao hon tiéu
chuidn WHO 8,7 1an va cao hon tiéu chuén cua
mot s6 nudec Chau Au, Trung Quéc bay la
nhimg thong tin hitu ich céan phd bién, tuyén
truyén cho ba con ndéng dan tac hai ciia viéc dét
rom, dong thoi gitp cac nha quan 1y moi truong
¢6 cac bién phap manh m€ hon trong viéc kiém
soat phat thai tir viéc ddt rom ra sau thu hoach
ngoai dong rudng.
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