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Exhaust Emission Characteristicss'of Typical Alkanes from Heavy-Duty Dlésel

Vehicles Based on a Portable Emission Measurement System

SHI Chun-zhen, HA() Xue-wei, SHEN Xlan~bao CAQ Xin-yue, ZHANG Wel WU Hu1 YAO Zhi- hang
(Depdrtment of Env1r0nmentdl Science and Enngerl‘:.]g Sghool of Food and Chemmdl Engmeerl{}g Bel]mg Technology and Buslncss

University, Bel]lng 100048 China) A

Abstract; The on- -roadl emissions of typical alkanes from 11+ heavy duty diesel vehlclef with dlfferént emission standards’ (from Chlna

I _to“China V) were ‘tested using a portable émlsswn theasurement system ( PEMS) and{quantified by gas chromatography = mass

%pectrometl‘y (GG-MS)". Our aim was to analyze the”emission characteristics of typical alkanes in heavy duty diesel vehicle exhaust.

The! rqsults show that the emission standard significantly affgpted the ‘emission factors (EFs) of n- -alkanes and hopanes. Vehicles with
higher emigsion standards had lower EFs. Co?npared with China [ vehicles, the total EFs of n-alkanes, 17« (H) ,218( H)-C30
hopane (€30-hopane)’, and 22S- and 22R- 17« (H) ,218 ( H) -homohopane (22S-C31 and 22R-C31 homohopane) from China IV
vehicles‘were significantly reduced by 72.23% , 64.95% , 70.78% , and 74. 68% , respectively. The peak carbon numbers of gaseous
n-alkanes were 17 to 18, while they were 18 to 21 in particulate n-alkanes. The 22S-C31 homohopane/ (22S-C31 homohopane + 22R-
C31 homohopane) ratios ranged from 0.46 to 0.56, with an average of 0.50, which conform to the characteristics of hopanes in
petroleum. The total EFs of n-alkanes had a good linear relationship with the total EFs of C30-hopane, and the R*was 0.9268.

Furthermore, the driving conditions had a great influence on the emissions of n-alkanes and hopanes. Specifically, the EFs of n-alkanes

and hopanes on non-highway roads were 1. 69 to 2. 42 times greater than those on highways.
Key words: heavy-duty diesel vehicles; portable emission measurement system( PEMS) ; n-alkanes; 17a(H) ,218(H)-C30 hopane;
22R-17a(H) ,21B8(H) -homohopane ; 22S-17a(H) ,218( H) -homohopane
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1 [ 2003 fi#fi CA1113P1K218 50374921 15 880 165 4.75 318 041
2 2001  JKJiE HYG9160 00430005 36 305 193 9.73 245 683
3 2007 AN EQ4181W 69143470 39 500 191 8.8 177 234
4 QI 2007  AMKEQII43ZE E0246700165 14 000 100 4.26 292 109
5 2007  f#HL CA1128PK212A80 50757114 12 175 100 4.75 161 909
6 2010  f#Hi CA4206P1 K2 T3EAS0D 51681139 34015 203 7.70 88 000
7 [ I 2009  f#H CA1133POK2IAE 51406342 13 470 101 4.75 220 813
8 2009 fi#f CA1123P9K2IAE 52385597 12015 106 4.75 213518
9 2015  f#HL CA1160P62K113E4 60322838 15585 118 4.04 3582
10 =V 2015  f#ii CA1310P1K2L7T10E4 A80 52551884 31 000 180 6.74 38 547
11 2015  f#H CA1169PK212E4A80 60177107 15 800 121 4.04 35744
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TR B0 A IE A ke B ZE I R W . S S B U v
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FIHER 5 min. & fE W R R B T, 2 il
M m/z =85 IEMIIERE ,m/z = 191 FEHeE.

R ANRTE X MU e 8 R4 T R AT, S
Ji AL 45 C15 ~ €35 21 FhOE M ke ke (35 E
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A1,99.9% ) , HbrifE 1 42 A5 REL(R) Bk i BR
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Table 2 Standard curves, R?, and the detecting limit of n-alkanes and hopanes

5 H i Ly R 1 B /ng - mL !
IEF AR C15 y =27 874 921.25x +1 574 791. 30 0.999 7 2.75
C16 ¥ =30214 730. 27x +926 417. 61 0.999 8 2.67
c17 y =33222 664. 05x +1 271 943. 23 0.999 8 2.50
C18 y =34 848 856. 98x — 459 057. 92 1.000 0 2.59
C19 y =38 175 446. 23x + 806 495. 74 0.9999 2.54
€20 y =40 282 265. 54x — 777 224. 54 0.9999 2.52
c21 y =42 007 783. 4x - 563 875. 54 0.999 8 2.54
€22 y =44 803 705. 36x —2 014 785. 93 0.999 5 2.66
€23 y =45 987 424. 94x -2 258 783. 59 0.999 4 2.72
€24 y =44 978 684. 42x — 1 954 426. 21 _0.9996 L
€25 y =44 289 534. 42x — 1 883 354. 73 0.999 5 243 |
€26 y = 42765 443. 43x -2 011 686. 30 0.999 3 30 =
€27 ¥ =41632'628. 97x -3 192 144. 29 0.998 5 3 397
28 y =40 010 911. 08x -3 401 150. 13 0. 998 2 "7
€29 1 =38/155 989. 22+ — 3 842 866. 61 0.997 6 404"
/30 ¥y =36964859.79x ~4729.625.84 | , 0199611 433
— A3 /1y #35°908 508 64x - 5454 822.15 | I 0.9939 4.86
] 7K /=% 983796, 15 -1690382.37 ./ J 09942 5. T
g | £33 Sy 213133990185 - 1511 327.94 )/ £0.9921 6.91
'c34 ?¢QW6@i®JBx_1n2%05¢'Jf: 0,994 5 893
= 035 O =14839971. 182 1054 785.21, 0.994 1 11.36 47
ﬁﬁf%ﬁm% ©228-C31 FHEEkE {22 300745, 88x —24 894.25 0.9998 3.47
R 3 22R*= €31 FHaEhe ¥ =25 676.669. 15"~ 651 153.79 0.998 6 2.93
J C30-7E %t y =159.028°482. 20x -5 314 214. 54 0.997 6 4.65
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O EA R KO ZR. RT3 4 96 1E ) e S ke A1
T M2 034 pg-km ™' KR BV 0328 25 58 1F A4 e ke
HEACH T A X FE S, 505 8 87 pg-km ™' AT 101
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95.03%. Liu %" 200 7% th 32 W BAR 1 & B L AN
HARPRERE S W BRI S A S W HEL. AR5 IE
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Table 3 Characteristic parameters of n-alkanes emitted
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0 ﬁ@_ B WH EME L W% L/H
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E1 EI ~ENVFENKEREMRESERESHHEETF A €20 1.03 3.24 1.68
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