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Toém tit:

BTEX (Benzen, Toluen, Ethylbenzen, Xylen) dugc quan tdm baéi chidng c6 kha ning

gdy ung thu va tac dong xau dén sirc khoe con ngudi. Tai d6 thi, 6 nhiém BTEX & trong khong khi
¢6 ngudn gde chu yéu tir cac phuong tién giao thong [1]. Trong nghién ctru nay tién hanh 1ay mau
24 gio vao muia kho va miia mua dé xac dinh BTEX trong khong khi khu vuc nit giao thong trong
diém thudc quén Cau Giéy va Déng Pa, ndi thanh Ha Nbi. Mau duogc léy tai trung tdm nut giao va
ba vong dong mirc cach tam 20, 50 va 100 m. Nong d6 ctia B/T/E/X & niit giao O Chg Dira (Pdng
ba) tuong ung 0,21-32,69/19,43-159,74/0,27-33,45/ 0,44-89,69 pg/m®; & nat giao Xuan Thuy
(Cau Gidy) tuong tng 0,55- 14,16 / 3,17-107,04 / 0,86-24,41 /1,06-53,01 pg/m®. Rii ro sirc khoé
dbi v6i nguoi truong thanh sdng & khu vye nut giao thong da dugc xac dinh. Mirc do rui ro gay
ung thu cua benzen va ethylbenzen > 1 phan triéu (theo hé s rui ro gdy ung thu cua CALEPA),
mirc do rui ro anh huong tdi sirc khoe cua toluen va xylens < 1. Nguoi dan sbng trong vong ban
kinh 20 m ¢6 thé bi phoi nhiém BTEX qua dudng ho hap cao hon, mirc do rii ro sirc khoé 16n hon.

Céc anh hudng trén xu hudng gidm manh & vong ban kinh 50 va 100 m.
Tir khoa: BTEX, rti ro sttc khoé, mit giao thong, Ha Noi.

1. Mé dau

O nhiém BTEX trong khong khi khu vuc d6
thi 1a vAn dé nhan dugc nhiéu sy quan tam. Tai
Ha No6i c6 hon 4 tri€u phuong tién giao thong,
do vay co téi 70% lugng khoi bui va khoang
95% lwong cac hop chit hitu co d& bay hoi phat
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thai vao khong khi 1a tir cac phuong tién giao
thdng [2].

Dic diém 6 nhidm BTEX ¢ mdt s6 nut giao
thong noi thanh Ha Noi vao gid cao diém cao
vao budi sang, giam vao budi trua va ting cao
tré lai vao budi chidu [3]. Tuy nhién ndng do
cia BTEX giam manh vé dém khi c6 it phuong
tién giao thong hoat dong.

BTEX c0 trong khéng khi s€ giy nén anh
hudng xdu t6i stic khoe con ngudi qua dudng
h6 hap, gy kich tmg hé¢ thong hé hap va anh
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huéng co6 hai dén hé than kinh trung uong.
Trong d6, benzen l1a chit gy ung thu con
ethylbenzen c6 kha ning gy ung thu dbi véi
nguoi [4].

Do dac tinh doc cia BTEX nhu d3 néu,
ngdy nay ngudi ta di s dung cac thudt toan dé
danh gia rui ro strc khoe ciia BTEX di v6i con
nguoi. Pay 1a mot trong nhitng cong cu ding dé
danh gi4 nhitng 4nh hudng cua chét 6 nhidm t&i
strc khoe con ngudi [5,6]. Két qua danh gia rai
ro cho biét xac sudt giy ung thu hodc mic do
anh huong stc khoe ciia BTEX ddi véi nhiing
nguoi tiép xtic voi ching & cac cap do khac nhau.

2. Phwong phap va vat liéu
2.1. Vi tri ldy mdu
Mu khong khi duoc 1dy vao mua kho va mia

quan Cau Gidy (anh dudi bén phai).

Hinh 1. Vi tri lay mau khu vuc nat giao théng O Chg
Dtra quan DPong Da (anh trén bén phai) va Xuan Thuy

mua tir thang 2/2017 dén 6/2017 tai hai nit giao
thong co6 nhiéu phuong tién di qua ¢ khu vuce 0
Cho Dira, quan Péng Pa va Xuan Thuy, quan
Ciu Gidy. Noi day thuong xuyén Xxdy ra un tic
giao théng, mat d¢ dan cu sinh song xung
quanh nit giao cao. Mdi mua & mdi nit giao
thong 1ay mau khong khi ¢ 13 vi tri dong mirc
(1 mau lay tai vi tri trung tAm nat giao, 12 miy
liy theo 4 hudng voi khoang cach theo ba
duong dong muc 20, 50 va 100 m tinh tir tim
nit giao), hinh 1. Thoi gian lay méu lién tuc 24
gio. Vi tri ldy méu tai nit giao théng O cho Dira
tor vi tri 1 dén 13, vi tr léy mau tai nit giao
thong Xuan Thiy tir 14 dén 26. Theo thiét ké
thi nghiém trong vang nghién ctru khong co cac
kho chira va diém ban xing dau.




T.H. Vinh va nnk. / Tap chi Khoa hoc PHOGHN: Cdc Khoa hoc Trdi dit va Méi truong, Tdp 33, S6 1S (2017) 229-234 231

2.2. Phan tich BTEX

BTEX trong khong khi dugc lay mau bang
phuong phap thu dong, s dung dau ldy mau
SKC ULTRA Passive Samplers N0.690-105
cia Hing SKC. Than hoat tinh truéc khi iy
méiu duogc bio quan tranh anh sang va & 4°C.
Pau léy mau dugc treo cidch mat dat 1,5m
(ngang tam ving thd cta ngudi trudng thanh).
Mau khong khi chira BTEX hap phuy trén than
hoat tinh duoc giai hip bang 2 mL dung moi
CS, tinh khiét khong chira benzen. Lo chira than
hoat tinh va CS, duoc lic trong 30 phit sau d6
chuyén sang lo sic ky va phan tich bang thiét bi
GC 2010 Plus ciia hang Shimadzu két nbi
detecto ion hoa ngon ltra (FID), cot mao quan
HP-5 (30 m x 0,32 mm x 0,25 um). Mau dugce
phan tich trong vong 21 ngay sau khi 1dy mau
va luu giit & 4°C. Hé s6 giai hap phy tir than
hoat tinh, DE > 98%. Gidi han phat hién cia
phuong phap ddi voi B/T/E/X lan luot la
0,1/0,5/0,1/0,5 pg/m®.

2.3. Panh gia rui ro suc khoe

Trong nghién cru nay chi tap trung danh
gi4 rii ro phoi nhiém qua dudng hé hip déi véi
ngudi truong thanh séng trong khu vuc nghién
clru. Viée danh gia rii ro gdy ung thu ddi véi
benzen va ethylbenzen va mirc do rui ro anh
hudng dén stc khoe d6i vai toluen va xylen dua
vao gia tri ndong d6 phoi nhidm trung binh
(CDI) cta BTEX dugc tinh toan theo cong thirc
MLl

CDI:CXI’aXETXEFXED )
B, xAT

Rui do giy ung thu dugc tinh theo cong

thuce (2)[8].

Risk = CDI xSF 2

Rui ro gy anh hudng téi stc khoe dugc
tinh theo cong thuc (3)[8].

CDI

HQ=—— 3

Q=ric @)

Trong d6: CDI 1a luong chit 6 nhiém vao

co theé qua ho hap (mg/kg.ngay); C la nong do

chat 6 nhiém trung binh trong qua trinh phoi

nhiém (mg/m®); I, 1a luong thé tich phoi nhidm

trung binh trén don vi thoi gian 0,83 m¥/gio [7];
ET la thoi gian phoi nhiém 24 gio/ngdy; EF la
tan s6 phoi nhiém 365 ngay/nim; ED la thoi
gian phoi nhiém 70 niim [7]; Bya 12 trong lugng
co thé trung binh cua nguoi Viét Nam truong
thanh 58 kg; AT la thoi gian phoi nhiém trung
binh 70 nam (365 ngay/nam); SF 1a h¢ s6 rui ro
gy ung thu, theo CALEPA thi benzen la 0,1
va ethylbenzen la 0,0087 (mg/kg. ngay)™’; RfC
la nong d6 tham chiéu, theo IRIS thi toluen la
50vaxylenla0,1 (mg/m3) [9]; Risk la muc d6
rui ro gay ung thu; HQ 1a mirc d6 rui ro gy anh
hudéng dén sirc khoe (néu HQ > 1 c6 nghia la
khi tiép xuc 1au dai véi hoa chit co thé dan dén
anh huong bat 1oi cho stc khoé) [8].

3. Két qua va thao luan

3.1. Bdc diém phdn b6 nong dé BTEX

Phan b6 nong d6 BTEX tai hai khu vuc
nghién ciru duoc néu ¢ hinh 2. Tai cac vi tri 1ay
méau ndng do6 toluen > xylen > ethylbenzen >
benzen. Nong d6 ctua B/T/E/X & nut giao thong
O Cho Dira dao dong trong khoang 0,21 +
32,69/19,43 + 159,74 / 0,27 +33,45 / 0,44
+89,69 pg/m?, ndng d6 cao nhit tip trung tai
trung tdm ctia nut giao la 26,03 / 135,15 / 27,55
/83,82 pug/m®. So sanh tiéu chuan gia tri ngudng
trung binh 24 gid chat lugng moéi truong khéng
khi xung quanh ctia Canada [10], ndng do
B/T/E/X cao nhat tai ndt giao théng O Chg Dira
vuot 14,2/ 12,5/ 29,9/8,1 lan. Twong tu tai nit
giao Xuan Thiy ndng do B/T/E/X giao dong
lan luot trong khoang 0,55+14,16/3,17 + 107,04
/0,86 + 24,41/1,06 + 53,01ug/m® so sanh véi
ngudng tiéu chuan 24 gid cia Canada, nong do
B/T/E/X cao nhit tai nat giao thong Xuén Thuay
vuot 6,2/4,7/ 40,9/13,8 lan.

Panh gia sy suy giam nong do BTEX (tinh
theo phan tram, %) tir giita nut giao thong dén
cac diém iy mau 20, 50, 100 m cho thiy, nong
d6 benzen ¢ nut giao O Cho Dira/Xuan Thuy
giam so v6i nong do & diém gitra nat giao thong
tuong ung la 6; 56; 72/14; 64; 93, toluen 1a 17,
38; 68/19; 36; 91, ethylbenzen la 34; 61; 71/ 27;
71; 96, xylen la 35; 74; 86/1; 60, 95, hinh 3.
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Hinh 3. Ti 1¢ giam ndng d6 BTEX theo khoang cach.

Su suy giam nong d6 BTEX theo khoang
cach diém lay méu 13 cic cong trinh xdy dung
dan dung c6 mat d¢ day dac xung quanh cac nut
giao dd lam ngin chin kha ning khuéch tan
BTEX theo phuong nim ngang tir niit giao vao
sau trong khu dan cu. Dién bién ndng d6 khong
c6 su khac biét ro rét boi tdc dong ctia hudng
gio chu dao, hinh 2.

3.2. Két qua danh gid rui ro sic khoé qua
dwong hé hap

Dua vao cac cong thic (2,3) xac dinh dugc
muc d6 rdi ro gdy ung thu (Risk) va muc do rui
ro khong gy ung thu (HQ), hinh 4. Tir két qua
néu ¢ hinh 4 cho thiy mirc d6 rui ro giy ung

thu ciia benzen 16n hon cua ethylbenzen va déu
16n hon 10E-06, diéu d6 c6 nghia 14 trong sb 1
triéu ngudi sébng quanh khu vuc nat giao thong
thi c6 1 ngudi co nguy co rai ro mic bénh ung
thu — loai mirc nguy co ung thu 16n dang ké
[11]. Mitc d¢ rii ro gay ung thu cao nhét theo
huéng Tay cua nut giao thong O Cho Dira,
quan Déng Da (vi tri 2) va giam dan theo do xa
cua vi tri léy mau 20; 50; 100 m. Theo do tai
nat giao O Chg Dira murc d6 rui ro gdy ung thu
clia benzen/ethylbenzen lan luot 13 8,06E-04;
2,59E-04; 1,44E-04/6,05E-05;3,50E-05; 1,49E-
05; tai nat giao thong Xuan Thuy 1a 3,27E-04,;
1,72E-04; 1,16E-04/4,36E-05; 1,98E-05.
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Hinh 4. Riii ro gdy ung thu va rui ro gay anh huong dén stc khoe cia BTEX.

Két qua tinh mirc d rui ro gay anh hudng
dén strc khoe HQ déu nho hon 1. Mirc do rui ro
cua xylen cao hon toluen va c6 xu hudng gidm
manh theo khoang cach léy mau 20, 50, 100 m
xung quanh nut giao thong. Muc dg rui ro cao
nhét cta xylen & cac vi tri lay mau 20, 50, 100
m tai nut giao théng O Cho Dura lan luot 1a
1,85E-01; 9,93E-02; 3,74E-03 va nut giao
thong Xuan Thuy la 1,62E-01; 9,18E-02;
8,36E-02. Thuc té, ngudi dan song trong khu
vuc nit giao thong khong sdng toan thoi gian
nhu gia dinh dé tinh toan. Do vy, mirc d¢ rui
ro gdy ung thu va rui ro gay anh huong dén sirc
khoe ctia BTEX dbi véi ngudi dan song trong
khu vyc hai niit giao thong s& thap hon gia tri
tinh toan. Do sb luong phuong tién giao thong
tang 12 + 15% / nam [12] 1am cho ngudn phat
thai BTEX vao khong khi d6 thi ngay cang 16n
dan dén mirc d6 rui ro do BTEX dbi voi nguoi
dan ¢ hai nut giao thong nay sé€ ting cao theo
thoi gian. Vi Véy, céc sb liéu tinh toan & day 1a
canh bao giap viéc hoach dinh chinh sach phat
trién giao théng & Ha Noi tt hon. Trong d6 can
dé ra cac giai phap nham han ché sy phat thai
cac chat doc hai BTEX vao méi truong khong

khi va can dit ra tiéu chuan phat thai BTEX
nghiém ngit hon nhim giam luong xe luu
thong, cai thién tinh trang un tic giao thong
hién nay.

4. Két luan

Nong d6 BTEX trong khong khi 1y ¢ 26 vi
tri thuoc nat giao thong O Cho Dira va Xuan
Thuy da dugc xac dinh. Két qua nhén dugc cho
thiy nong d6 BTEX giam nhanh theo khoang
cach xa trung tAm nut giao. Nong d6 BTEX
trong khong khi ¢ nut giao thong O Cho Dira
cao hon so vdi nut giao thdng Xuan Thuy. Mirc
dd rui ro gay ung thu va muc do rii ro gy anh
huong dén sirc khoe cua nguoi truong thanh
sinh sdng trong khu vuc nghién ciru da duge
xac dinh. Muac d¢ rai ro gdy ung thu cua BE
déu 16n hon 1 phﬁn triéu, co6 nghid & khu vuc
nghién ciru nguy co rai ro gy ung thu déng ké.
Muc d¢ rui ro gdy anh hudng tdi stic khoe cua
toluen va xylen 1a khong dang ké (HQ << 1).
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Abstract: BTEX (Benzene, Toluene, Ethylbenzene, Xylene) are a cause of concern because they
are potential carcinogens and adversely affect human health. In urban areas, BTEX pollution in the air
comes mainly from vehicles. In this study, 24-hour sampling was conducted in dry and rainy seasons
to determine the level of BTEX in the air of major intersections in Cau Giay and Dong Da Districts,
Hanoi. Samples were taken at center of the intersections and three distances from the center, i.e., 20,
50 and 100 m. The concentrations of B/T/E/X at O Cho Dua (Dong Da) intersection were 0.21-32.69/
19.43-159.74/0.27-33.45/0.44- 89.69 ng/m?, respectively; at the intersection of Xuan Thuy (Cau Giay)
0.55-14.16/3.17-107.04/0.86-24.41/1.06-53.01 ug/m®, respectively. Health risks for adults living near
intersections were identified. The risk of carcinogenicity with regard to benzen > 1 part per million
(regulated by CALEPA), the risk to health of toluen < 1. People living within 20-meter radius may be
exposed more frequenty to BTEX through respiration. The risk to health is therefore more obvious.
Effects of BTEX on health were lower at the distances of 50 and 100 m from intersection centers.

T khoa: BTEX, Health Risk Assessement, Intersection, Ha Noi.



