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Unregulated Emissions from the Gasoline Vehicle

YOU Qiu—wenl, GE Yur shanl, YOU Ke—weiz, WANG Jun—fangl, HE Chao'
(1. National Laboratory of Auto Peformance & Emission Test, Beijing Institute of T echnology, Beijing 100081, China; 2. China Automotive
Technology & Research Center, Beijing 100070, China)

Abstract: Based on the emission test cyde of China National Regulation Stage III, the aldehyde and alkone emissions and VOCs emissions of
three typical gasoline cars were studied with HPLC and T GGMS and the exhausted particulates number and mass conceniration were
researched using EIPI. The resuls indicate that the unregulated emissions of different cars is divese changed, the brake specific emission of
the carbonyls in three cars are 36 44, 16. 71 and 10. 43 mg km respectively and TVOC are 155. 39, 103. 75 and 42. 29 mg km respectively.
Fomaldehyde, acetaldehyde, acrolein, acetone and cyclohexanone are the main compounds in gasoline cars exhaust, which accouried for
77. 9% 89. 7% of total carbonyl compounds. Aromatic hydrocarbons and alkane are the main pait of VOCs, the detected number of which is
occupied 31. 6%-39. 2% and 23. 1%-27. 9% of VOCs. Toluene, xylene and benzene have high concentration, which are occupied 16. 68% ,
16. 87% and 5. 23% of TVOC in average. Ultra-fine patticles (< 100 nm) dominate the particulates emission. Exhausted paiticulate number
of high speeds is higher than that of slow and medium speeds.
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1.1. 1 1. 1.3
:HPLC( Agilent 1200LC) , : ELPI( DEKATI ),
(UVD); : Agilent , 13
Eclipse XDB-C18( 4. 6 mm X 150 mm, 5 HPm); , 0. 007~ 10 Pm.
SKC AirChek2000( 0~ 5 /min) 2, 4 1.2
(2, 4DNPH) ; : 14 - A( 1.0 L,
DNPH ( —DNPH -DNPH 22000 km), B ( 1.6 L,
—-DNPH —DNPH —DNPH —-DNPH 220621 km), C( 1.3 L,
—DNPH -DNPH —DNPH 21956 km), 3
—DNPH —DNPH —DNPH —-DNPH " . 93
—DNPH, Supelco) ; ( ,
Fisher ), ; 112 [13]
( Supelco ), , Ono Sokki PECD%00
0.45 Pm , CVS .
1.1.2 VOCGCs 25 CE2C 16 h,
: TD( Markes ), GG/MS( I
Agilent 6890N-5795C, NIST ); ( ).
: HE-5MS(30 m % 0. 25 mm X 0. 25 Hm) ; s I (
SKC A irChek2000( 0~ 5 L/min) ECE) 1I EUDC) R
Tenax TA ; : 9 VOC ( 4 )
15 , 195 s, II
, 13 R 400 s,
) 1180s.
1
Table 1 Testing cycle in the experiment of gasoline car
/kmeh™ ! (s /kme h ! (s
1 0 11 1 0 20
2 0”15 15 2 0”70 6l
3 15 23 3 70 111
4 1570 v 4 70 50 119
5 0 49 5 50 188
6 0”3 6l 6 507 70 201
7 k7] 85 7 70 251
8 3270 % 8 70~ 100 286
9 0 117 9 100 316
10 0”50 143 10 100 120 33
11 50 155 11 120 346
12 50735 163 12 12070 380
13 35 176 13 0 400
14 3570 188
15 0 195
1 260 ml/min 420 ml/min.
CVS R Tenax TA ELPI,
2, 4 DNPH VOCs
SKC 13
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Fig.1 Sanpling system of gasoline car’ s unregulated emissions
(SPE) , SPE R RF, 0.9990 ,
[ 1]
2, 4 DNPH ; 14
1.42 VOCs
, HPLC . Tenax VOCs TD-GC/
2,4 DNPH MS . ;
: 3 L ( 300°C 3 min; - 10C”
) 40°C/s” 280°C (3 min). :
. 0.45 Um 140 C, 35°C(5 min)  5°C/min  280°C
; 5 mL , (10 min), 1 ml/ min. :EI ,
5 mL , 70 €V, 230°C,
3~ 5 min, , 280 C, 1.0 kV, SCAN , NIST05
Tenax TA VOCs (TIC)
, s NIST 05
1.4 > 90%) .
1.4.1 tor 5 TVOC
HPLC Tenax TA s
, © (60 40), GC/MS s
s 257C, 360 nm, TIC. c (Hg/mlL)
1. O mI/ min, 25 UL, , S
) s R .Tenax TA
[17]
14 -DNPH 1.43
5 R ELPI
25 UL, ¢ (Hg/ mL) s ELPI,
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i HPLC ,
n= i/(pneq) 93
, I 31 P , 2
in ;e )
g sl , B
5 A 4.14% , C A
71.39% ,
2.1 .3
2 / mge k™!
Table 2 Aldehyde and alkone emission from the tested vehicle/ mge km™ !
+
A 3 949 4 76 16.32 0.647 0 469 ND! ND
B 177 6 342 1.439 0.293 0212 0.223 0.274
C 1948 277 1.317 0.619 ND 1.008 ND
A 1617 0 082 0.471 ND 7 694 0.462 36 44
B ND 0132 0.126 0.213 4353 1.332 16 71
c ND 0 287 ND ND 2 132 0.387 10. 425
1)ND
5 10 . 4
10.83% 10. 61% 18.69% 12.97% 37. 95% s B TVvVOC
26. 18%, 12.91% 37. 5% A 32. 36%, C A
26. 18%, 21. 11% 26.05% 20.45%, 72.43% .3
: 5% , 3
. TVOC 17.25% 17. 0% 15.80% ,
R R R 16. 68% 18. 62% 15.66% ,
4.9 % 8. 38% 2. 40%,
2.2
NIST e
, AB C 51 e
54 45 , 3 .
VOC 23
i ELPI ,
. A B C VOC s 2
39.2% 33.3% 31. 6%, 26. 5%
23.1% 27.9%, , 12.1% , :
9.7% 14. 5%, ; R
, 10% ;
9 VOC 2 s
, 1065 s 3

[19]
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Table 3 Qualiative analysis of volatile organic compounds emitted from the tested vehicle
A B C
2- 2,3, 4 4 3 2, 6-
3 3 3 2 1, 2
2,5 3,5 2,4 3 & 2,4 3
2,3 3,4,5 2 2 2 2
2
2,4 3,45 3 -2 -2 3 -2 b
3 1,4 2 -t
1, 2,4 1,3,5 L,
12;’ T L 24 1,3 5 1,2,3% 1,2, 4
s . -2, 4 1,3, 5 12,3 k
3 L _3 L _3 + -2 t -3, 5 -4 + -3 t -3
+ -3 + + -3 1,2,3,5
ot : -3 1,24,5 3
+ -2, 4 1,3 4 2_7 ’
1,2,3, 4
4 > L 5
2,4 -3
4 2
2 -2
2 - 1
5 6 &
1,234 = b2 2 5 o1 - L6
2,3 -4 -IH s s 2 - 2 —2
3.00E+07
1 113 — 140
2.50E+07 -
_Qﬁg{A 120
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Fig. 2 Particulates, emission fran gasoline cars
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4 /mg* k™!
Table 4  Concentration of volatile organic compounds emitted

from the tested vehicldmg km™ !

A B c
26 457 17. 638 6. 681
18 21 11. 120 3.93
L2, 4 9 40 6. 046 0.212
8 065 4.976 0.5%
7538 8.696 1013
L3 793 4.736 0.705
7265 7.829 2.687
4103 1. 686 0.471
12,3 2 900 1. 841 0.181
2 69 1.235 0.337
TVOC 153 39 103.75 42.29
4.50E + 06
Bk B
4.00E + 06
3.50E + 06
’?g 3.00E + 06
< 2.50E+06
% 2.00E + 06
3 1.50E +06
1.00E + 06
5.00E + 05
0
0.01 0.10 1.00 10.00

Dy/pm

Fig. 3 Number digribution of PM from gasoline cars
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Fig. 4 Mass digribution of PM from gasoline cars
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