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A Survey on Benzene Series Compounds and Formaldehyde in Air Pollution of Domestic Viechles in
Tangshan City WANG Ying®, TONG Jun-wang"*, LI Jun®, CUI Li-hua®, LI Qing-zhao®, YANG Jian‘, HAO
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Abstract: [Objective] To understand the situation of benzene series compounds and formaldehyde in air pollution
of domestic viechles in Tangshan City and provide basis for formulating policies of preventing and controlling benzene series
compounds and formaldehyde related air pollution. [ Methods ] A total of 122 domestic viechleswith various serving years
were selected and the concentrations of benzene, toluene, xylene and formaldehyde were detected. The basic information situation
oncar model, serving frequency, etc were collected using a questionnaire. [ Results | The rate of benzene, toluene, xylene and
formaldehyde exceeding current governmental regulation were 14.8%, 26.2%, 20.5%, 58.2% respectively. Higher concentration
and higher exceeded rates of benzene, toluene, xylene and formaldehyde in the cars serving within six months were found. The
concentration of benzene series compounds and formaldehyde decreased gradually after six months. The concentration of benzene,
toluene and xylene were affected by using adsorbent, cars grade and seats material respectively, and the differences were significant
when tested by rank sum test. The formaldehyde concentrations did not affected by using adsorbents, vehicle model, seats material
and smoking habits in car. [ Conclusion ] Benzene series compounds and formaldehyde in air pollution of domestic cars were
commonly detected in Tangshan City. The concentration of benzene series compounds in domestic cars were associated with serving
time, using adsorbent, cars grade and seats material.
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Table 1 The concentration of benzene series compounds and formaldehyde in domestic cars with various serving time

o (a) ., 7 ( Benzene ) FIZE ( Toluene ) TR ( Xylene ) I ( Formaldehyde )

Using time M Pas—Pis M Pss—Pss M Pas—Pis G Pas~Pss
0.0~ 35 0.086 0.052~0.120 0.900 0.068~1.900 0.400 0.120~3.420 0.143 0.080~0.220
0.5~ 30 0.050 0.020~0.120 0.060™ 0.038~0.143 0.022** 0.020~0.053 0.107 0.090~0.125
1.0~ 28 0.020™ 0.015~0.029 0.067"* 0.024~0.090 0.020™ 0.017~0.048 0.099* 0.080~0.125
2.0~ 29 0.020* 0.010~0.026 0.025™ 0.020~0.061 0.020" 0.011~0.036 0.055™ 0.035~0.100

[E ]*: 5 Z4 0.0a~ th 3 ( Compared with serving year 0.0~ ), P<0.05; **:

P<0.01,

K2 TRAERNFXAEERARRZYE FROBIREENBIRE

Table 2 The exceeded frequency and exceeded rate of benzene series compounds and formaldehyde in domestic cars wihtdifferent serving time compared to

current regulations

% ( Benzene )

& (Toluene )

THZE( Xylene ) FRTEE Formaldehyde )

sﬁfé :rie TRBREL (47 ) HEFREE (% ) FEBREL ) IR (% ) A PR (% ) TRFREL (47 ) HEFRAE (% )
Exceeded frequency Exceeded rate  Exceeded frequency Exceeded rate  Exceeded frequency Exceeded rate  Exceeded frequency Exceeded rate
0.0~ 35 10 28.6 20 57.1 21 60.0 25 714
0.5~ 30 8 26.7 6 20.0° 2 6.7* 23 76.6
1.0~ 28 0 0.0* 3 10.7* 1 3.6* 14 50.0
2.0~ 29 0 0.0* 3 10.3* 1 34* 9 31.0°
£t (Total ) 122 18 14.8" 32 26.2 25 20.5 71 58.2

[ " 5%E#0.0a~ 3R, 24 % ( Compared with serving year 0.0~, y*test ), P<0.05,
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Table 3 The effect of using asorbents on concentrations of benzene series compounds and formaldehyde

W 31 % ( Benzene ) 2 ( Toluene ) T HZK(Xylene ) FH % ( Formaldehyde )
Adsorbent ! M PaPrs M Pas~Prs M Pas~Pss G Pas~Prs
£ (Yes) 27 0.023* 0.020~0.034 0.050 0.040~0.080 0.035 0.020~0.081 0.100 0.070~0.150
J&(No) 95 0.034 0.020~0.090 0.068 0.028~0.220 0.040 0.020~0.210 0.097 0.070~0.140
[E 1 . 5% M8 3 ( Compared with none adsorbent ), P<0.05,
R4 EFERTERYEPERENFIE(mg/m’)
Table 4 Theeffect of car grade on concentrations of benzene series compounds and formaldehyde
Rk 7% ( Benzene ) & ( Toluene ) ZHIZR(Xylene ) F§E ( Formaldehyde )
Grade ! M Pas~Pss M Pas~Ps M Pas~Pss G Pas~Prs
= High ) 30 0.040 0.020~0.100 0.120" 0.040~0.900 0.022 0.020~0.980 0.086 0.060~0.140
71 ( Medium ) 28 0.027 0.020~0.078 0.074* 0.024~0.208 0.020 0.012~0.078 0.102 0.073~0.185
K (Low ) 29 0.023 0.020~0.052 0.042 0.024~0.068 0.020 0.016~0.100 0.103 0.070~0.110
[VE ]*: 5% K 411 2 ( Compared with low grade ), P<0.05; **: P<0.01,
%5 EHEERNRFEREOHN (ngn’)
Table 5 The effect of seat material on concentration of benzene series compounds and formaldehyde
T % ( Benzene ) H 2% ( Toluene ) THIZE(Xylene ) H % ( Formaldehyde )
Seats material ! M Pos=Pis M Pas=Pis M Pas=Pis G PasPrs
H ( Corium ) 72 0.030 0.020~0.086 0.080 0.040~0.220 0.060" 0.020~0.210 0.101 0.070~0.130
#i ( Leather ) 9 0.024 0.020~0.050 0.050 0.028~0.559 0.030 0.020~0.135 0.105 0.085~0.160
i ( Cotton ) 41 0.027 0.020~0.074 0.043 0.020~0.140 0.020 0.013~0.063 0.091 0.060~0.160
[ V£ ]*: 5 ER A A7 28 B 3 ( Compared with cotton seats ), P<0.05,,
F6 FHBEXERMKRERERIE(mg/m®)
Table 6 The effect of smoking in car on concentration of benzene series compounds and formaldehyde
] 7% ( Benzene ) F28 ( Toluene ) ZHIZR( Xylene ) F% ( Formaldehyde )
Smoking habits ! M Pas~Pss M Pas~Prs M Pas~Pss G Pas~Prs
H(Yes) 18 0.025 0.020~0.060 0.055 0.035~0.425 0.043 0.020~0.060 0.096 0.063~0.138
J&(No) 104 0.030 0.020~0.086 0.060 0.029~0.210 0.036 0.020~0.145 0.106 0.078~0.160

2.5 WOR. ZWORABARAR X W & 09 3E &4 Logistic =2 547
M7, R8T, AR AR AR R R . 4
BRI | SR B S M4 2 42 N — R BAR R fE R R R

®7 BEBIREXERBIEFM Logistic @T 54

Table 7 Non-conditional Logistic regression on toluene related factors

Nz TEERE bRkt .

Fotr f) S5 Wald 22 P 95%CI
24 ( Using time ) -1.321 0.304 18.855  <0.0001 0.147~0.485
R4 ( Grade ) 1.451 0.380 14602 <0.0001 2.027~8.980

[F IBE: ¥R, KAF=0, Bifr=1; F#, 0~=1, 05~=2, 1~=3,
2~=4; R, RS =1, P =2, mAE =3,
[ Note ] Coding: toluene, within standard=0, exceeded standard=1; using
time, O~=1, 0.5~=2, 1~=3, 2~=4; cars grade, low grade=1,
medium grade=2, high grade=3.

8 —HEEIREXEZERIESEH Logistic B TS 47

Table 8 Non-conditional Logistic regression on xylene related factors

HZE (TIELE B G 71 -

Factor B o Waldy P 95%CI
4% ( Using time ) -2.181 0510 18.285 <0.001 0.042~0.307
JERTAL T ( Seat material ) —1.030 0393  6.888  0.009 0.165~0.770

[ REDT, WK, REF=0, &ir=1; £, 0~=1, 0.5~=2, 1~
=3, 2~=4; JERAM, BE =1, ¥ =2, H=3,

[ Note ] Coding rules, xylene: within standard=0, exceeded standard=1;

using time: 0~=1, 0.5~=2, 1~=3, 2~=4; seats material:

corium=1, leather=2, cotton=3.
3 It
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