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Abstract In order to clarify the real origin of the atmospheric pollution in Beijing, the correlation

of fuel quality and emission of motor vehicle with atmospheric pollution in Beijing was studied in this
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work. The qualities of various major brands of fuel were analyzed by using the methods of
instrumental analysis such as GC-MS. A new idea that the average daily change of the contaminant
in unit volume is considered as reference standard in calculation of the contribution rates of various
pollutants below the inversion layer in static stability weather is set up. Firstly, the average daily
emissions of the main pollutants including CO,HC,NO,, and SO, in unit volume were studied. Next
the real measured daily variation of the pollutants in unit volume from November 2013 to October
2015 was studied. Then the contribution rates of the various pollutants by the vehicle exhausting to
the respective atmospheric pollutants were calculated. The results are showed as follows. 1) The
heavy metal contents, sulfur content, and aromatic hydrocarbon contents exceeded the limits. The
nitrogen content was high, but there is no limit in international standard. 2) In heating season,the
contribution rates of CO, NO,, and SO, by the vehicle exhausting to the corresponding atmospheric
pollutants were 30. 1% , 72. 4%, and 6. 6%, respectively, and in no-heating season ,the contribution rates
were 53.3%,74.3% , and 20.3% , respectively. The annual average sharing percentage of the motor
vehicle HC emission was about 67. 8% . Based on the results of this study, fuel combustion is the

major cause of air pollution in Beijing, and several specific advices and measures for effectively

controlling the atmospheric pollution in Beijing are put forward.

Keywords

simulation

RAIREE e N LA A7 0 S, 30 47 ke Bl
B EST R R, R R EUEA,
R (PM) S i KA S W EE SR 2 —,
HRTEESCHE PM, 50 PM, 182 Uh =8
MR HA/NTET 2.5 pm PPFRY) . BERER
I AR T3 A rh, HAE 2 S ik BB 7, i
RASRTG Y E . PM, o ] e E i I R 48
HEASE RIS, 520 NI R 58, BT A
PRI o G I A5 R | e S ARIE A, & 5 R
S RIS PM, s 484 Ok A A0 A 7 1)
JERFE PR, S B0s S R B R G
o 12 7 1) XSS

2012 AEJE 5URA PM, iR 169 K, 4F 4 {H
7 83.0 pg/m*'* ;2013 4EL 5T KK PM, bR
189 K, AFH{E N 89. 5 pg/m’, Hrh 765 4 e ™
1 H 4y, H IR 199 ng/m’, WAl B 2 —
IKF) 1000 wg/m’") 2014 4EJL T KK PM, AR
54 85.9 wg/m’ (FRifEHN 35 wg/m’) o XM B
T R0 S R R 10 35 weg/m® 12 pg/m’ AR
MR B e U IR, $ i s AR
IATEJEBE,

fl DR TS G ), | e ik . H A
VFZ B N A T KA B 400k ) 32 2k
BARE RS ARy A fea SAEa it
(RIRBE Tl A P HERCR X S ik 55 24 4%, 3

atmospheric pollution; fuel quality; motor vehicle exhaust; PM, s; quantitative

B0 14 SRR A T 50%

UEAESK , R FIWFFE N B JE BT TR PM,, 5 4
SRIELA R T 4 E AT SE 3, Horh G THLSh 4 b
JEHURA PM, S B BTRRA N 4% 7 42% 207 R4
AR FE 5 5 2 )47 16 A A 22 3 EE 0T )
DR, A5 WA BERIF ST 35 A8 ML 3h 45 Xt b 5t KA I5 ey
FLAL TR

HATBFFEAE 5T R A PM, 192K 35 Ee 91 %
ML R B PM, s A o 5 & &
RV AT R AT5 el S S ok . XAy
B T AL (2 RE S P, s YA [R5
FIAF I ETJEREE R, gt ReAL . AR
SCAH, A F 2R A4 15 429 (CO (HC | NO,
H1S0,) By BB R G T M 25 5 DTk OR S K
MR WA, (RS2 B 1 R AT e 0 1) e B s 21
TEASAY, , 3 SEL B 1) e ROME 5002 Anfr 15 2R 42
SH BHEIL A A5 G e AR R S FRASE Y
Wy | Y i CRD AT A HEROIE 25 5 Je 0 HE IR,
i), MBI R XS # R DTk

FEASCH AT LA BRSO AT 300 1R 2 v A
R AYTS Y B H X738 1kl A X2 BE AR o i 1
HECH 7 A T ol gk S R A R R R
% 59 (CO (HC NO, Fi1 S0,) 1y H #1HEjk
T, SR AR AL 5 T AR 1 K 4 X I ¥ e )
ST H AR Al T R R TTRR



306 T E BB R

534 %

ART7 5 BT B A HLGE R i, nT A R4 SR A m]
T3

RS S AU R TP A o A T B
5T, S5 E AT RS e HE O
AL RIG R Y TR, F BRI AT i S 0E
T RATTUZ TR AR

1 RS

1.1 SKIE#r

22 PRI AE fib HRURE At T A LR i b X,
e R R = R B U SN e 7 =R A =
FP R TEBR S I S 92#1R T, A T B bR v
PRI R BV AR HETRIH . 1 000 mg/L 9%k 4
PR AETS WO T B A (4 8 S M Rk A
A0y, MOS 92 fiff 12 W T b 3 b 22 1250 i 52
I, oy Bl S B A BRI T 04 Ble Ak T A7 BR A
DL iR TR NG T 5 275 LU Ak 5 B A PR
O8] SEE K AR AlK

x1 BMBERRES

Table 1 Samples of fuel oil and serial numbers
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Table 2 Determination results of heavy metal contents

in different brands of gasoline g/L
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[E S AR V 0.0020 0.0100 0.0050
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Table 3 Determination results of heavy metal contents
in different brands of diesel g/L
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Table 4 Determination results of sulfur and nitrogen

contents in different brands of fuel oil mg/kg
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Table 5 Determination results of S and N contents in

acid and basic solutions absorbing the automobile exhaust
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Fig.1 Gas chromatography of ZSY gasoline
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Table 6 Determination results of arene content in

different brands of gasoline
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Table 7 Determination results of arene content in

different brands of diesel %
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Table 8 Determination results of C and H contents in

different brands of fuel oil

FE A4 7R C/% H/% C/H
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Table 9 Average daily emissions of the main
atmospheric pollutants exhausted by motor vehicle
in per unit volume within the sixth ring of Beijing

in static stability weather
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Fig.3 Real-time changes in the CO concentration, temperature, and wind power from 2013 to 2015 in Beijing
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Fig.4 Real-time changes in the CO diurnal variation concentration, temperature, and wind power from 2013 to 2015 in Beijing
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Fig.5 Real-time changes in the NO, diurnal variation concentration,temperature, and wind power from 2013 to 2015 in Beijing

fi%, HHR Y ACO ,ANO, F1 ASO, B Ik, w]fig [, 2% L 2R B, JC 6 2 ik 2 22 sl AR Ak g
A SR R R A, Rt S & &5 i A R R I s, e TS )
WA, KA T2 B C AR A HIC  T5 0y FIRK CRTEEIH o) A IR —— X C &R,
WAZY B, HERZRE . il dtsrmik BEERT, 15 4L iR AR AS 5 Uk AT (58 Mok, 78
SAGYRL o A FHIETS e B, — g 2205 A K BEK 1 KA, X R 9 & CO \NO, Fi1 SO,
Yo, T RARER AT Y . X 3 SKEUE B, IR FL RT3 e B (R e 4% 5 AE T ITE R K I R AT, %
f%'%ﬂl%\ﬂﬁéﬂ@ ACO\ANOZ FIASO, ZEHK/NA NEYJE CO NO, Fl SO, H ¥k B kg, A
ASO, fz K, ACO H¥Kk ,ANO, fz/)h, SRR B 2 5 AR LB ZR v X5 K ACO L ANO, Al



553 4 WS, % HLSh A T B RS S A ST R S5 YA e 313
150 ~ =50
| |—&‘eg/C
—R 1%
100 L o ——ASO,/(ng/(m’-d))
50 |- - 50
g
& o
i:_f 0 —-100 Q
ON EE
4
-50 |- - -150
100 | | -1-200
" \‘ ||
{0 T it s 1 ol
~150 I I 1 I 1 I I ] I 1 ] Lo 1.1 55
I R = = L= R R R
4 &= T T T T T o b b w4
S 8 8 8 8 8 8 8 8 &8 8 =
A
6 JtEHASH SO, HEHEGREMR AL 2013 £ 2015 £ ETRT

Fig.6 Real-time changes in the SO, diurnal variation concentration,temperature, and wind power from 2013 to 2015 in Beijing
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Table 10 Average daily increasing concentrations of
CO, NO,, and SO, in static stability weather
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Table 11 Average contribution rates of the main

pollutants exhausted by motor vehicle to the

atmospheric pollution %
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