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Emission Characteristics of a Diesel Car Fueled with Coal Based Fischer-

Tropsch (F-T) Diesel and Fossil Diesel Blends
HU Zhi-yuan, CHENG Liang, TAN Pi-qiang, LOU Di-ming
(School of Automotive Studies, Tongji University, Shanghai 201804, China)

Abstract: According to the first type test cycle of China national standard GB 18352.3-2005, the CO, NO , HC, PM and CO,
emission characteristics of a PASSAT diesel car fueled with Shanghai local IV diesel, coal based Fischer-Tropsch (F-T) diesel, and
the blends of coal based F-T diesel and Shanghai local IV diesel up to 10% and 50% by volume were analyzed respectively. And the
environmental impacts such as decreased air quality, health impact, photochemical ozone, global warming, and acidification that could
be caused by CO, NO_, HC, PM and CO, emission of the diesel car were also assessed. The results showed that under GB 18352. 3-
2005 No. 1 test driving cycle, which consisted of four urban driving cycles and one extra urban driving cycle, the CO, HC, PM and
CO, emissions were released mainly in the urban driving cycles whereas the NO, emissions occurred mainly in the extra urban driving
cycle. Compared with Shanghai local IV diesel, all of the CO, NO_, HC, PM and CO, emissions of the diesel car decreased to
different extents when fueled with coal based F-T diesel blends. Moreover, the aerosol generation potential, global warming potential
and acidification potential of F-T diesel fueled diesel car were also reduced. To sum up, coal based F-T diesel would be one of the
alternative fuels to diesel in China.

Key words:diesel car; coal based fischer-tropsch diesel; mixed fuel; environment; emission characteristics
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Table 1 ~ Technical parameters of the diesel car
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Table 2 Physical and chemical parameters of test fuels
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B B/ mg kg ™! ASTM D2622 35 2
WAV AL ASTM D613 54.7 70
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AR (RS /% EN 12916 23.3 <4
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Table 3 Technical parameters of the test system

(g WiH e
WA T L °C -10 ~45

B R/ km - h ! 200
AT JKEER H/N 6 500

T KA kg 2 000

HC 0 ~5000 x10 ¢
N O 0~1000107¢

€O, 0 ~20%

NO, 0 ~1000 x10 ¢
BT HFE/mg 0 ~5000

SN /mg 0. 001
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5 2 HRHH — AR AT BB PR LAY, A% EUDC 1
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PR 6.955 km, fie 45380 120 km-h ™', T2 UL Y
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Fig. 1 CO emission characteristic of the diesel car fueled with

0% , 10% , 50% and 100% coal-based F-T blends
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Fig. 2 NO, emission characteristic of the diesel car fueled

with 0% , 10% , 50% and 100% coal-based F-T blends
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Fig. 3 HC emission characteristic of the diesel car fueled with

0% , 10% , 50% and 100% coal-based F-T blends
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Fig. 4 PM emission characteristic of the diesel car fueled with

0% , 10% , 50% and 100% coal-based F-T blends
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Fig. 5 CO, emission characteristic of the diesel car fueled

with 0% , 10% , 50% and 100% coal-based F-T blends
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Table 4 Reduced emissions of the diesel car fueled

with coal-based F-T blends/%
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" R
HEH RPRATIE et % (214 PN K
Co 301.43 0.028 0.317 0. 355 0.028
C10 294.29 0. 026 0. 301 0.337 0.024
C50 287.23 0. 025 0.295 0.330 0.022
C100 286. 89 0.024 0.293 0.328 0.019

A1 6 Al L, B TR A Bk P BEEE BT 5 A
LA (4 T 78, % 45 NEDC & 3 HE R CO, NO, |
HC | PM HEBO™ A2 BRI BRAL . S BRAZ 2 95 )
REEATR, =T el HTE L F-T 5 i AT LA B8 5 0 9 42
G A HEO™ A IR BE R

3 g

(1) NEDC 7E¥ % G BRI F-T A B -
USSR & #88F ECE TR HE Y CO, HC, PM
1 CO, HEE 2 , EUDC EFRHER Y NO, 5.

(2) BEFE IR AR P IEIE BT G R He ] i 3
%% NEDC fEFRHERL Y CO, NO, . HC 1 PM HE
AR, CO, HEBCA FTREAL, F= AE R I, i1k, &
BRAE W S5 PR BT R 1)V 1080

(3) B F-T G UM 2 — Fh i AL 9 ST

TR/ TEAREL.
5% ik
[ 1] AP, AOKRE. B R G BOM S T 1],

Bl#BeBeF], 2002, (2): 100-103.

(2] ¥, Bifbk. HEEEBAMAIMTE 1EIS0C BUSMmpL_E A

WBFFELI]. NIEHLEAR, 1999, 17 (2) : 104-107.

Alleman T L, McCornmick R L. Fischer-Tropsch diesel fuels
properties and exhaust emissions: a literature review [ J]. SAE
2003-01-0763.

Armas O, Yehliu K, Boehman A L. Effect of alternative fuels on
exhaust emissions during diesel engine operation with matched
combustion phasing[ J]. Fuel, 2010, 89(2) ; 438-456.

Yehliu K, Boehman A L, Armas O. Emissions from different
alternative diesel fuels operating with single and split fuel
injection[ J]. Fuel, 2010, 89(2) ; 423-437.

McMillian M H, Gautans M. Combustion and emission
characteristics of fischer-tropsch and standard diesel fuel in a
single cylinder diesel engine[ J]. SAE 2001-01-0357.

Cowart J S, Sink E M, Slye P G, et al. Performance, efficiency
and emissions comparison of diesel fuel and a fischer-tropsch
synthetic fuel in a CFR single cylinder diesel engine during high
load operation[ J]. SAE, 2008-01-2382.

XISEAR, REBK, RTHE, S5, F-T Senfisd i w1 28 4l
HLPEE SO W i 7 [ 1], B be b4 4f, 2011, 39
(1):75-80.

WG], SR, 2o, 55 I EHB AL S A M Bk
PR AHERR (] =R (AT, 2010, 26(z1)
246-252.



3738 2N S - - 3 &
[10]  #HaIE, e, 2530, 5. Seubi 2 H R il 4 HE i Ry SR SR A PERE SRR D). NRPLIAE, 2007, 28
PE[J]. WAEHR, 2011, (8):7-9. (3):71-75.
[11] AR, o4, sk Ek, 55, F-T & BEARA =B AR [19] EEHAL, T2, AR, F-T St eomi =X s mpLibe fn
IBE MM B3R (1], B TR, 2008, 2(12) : 1719- HECRIZmI[ )], PIRAPLTAR , 2007, 28(2) ; 19-23.
1722. [20] HHMERR, sRAR. RS BUSEMTEIR RSPl BRI R )],
[12] AEZAS, ARBE, ZKNE. F-T A8 & T8 AR BB 5E ot HBEEAR, 2008, 33(5) : 588-591.
[J]. MRBefb2s240, 2009, 37(6) : 769-776. [21] BEFMR, 2K, AEAR, . F-T S 7e i s bl i ke
[13] #HaRIE, 224, 22300, % SN AR RV B AR Y SHRCRRERBTSET]. RBP4, 2005, 33(4) : 492-
HEBCRRPERTSE )], IREBOR, 2011, (5): 23-24. 496.
[14]  BEHRL, WrlE, 4KIE, & EmiC S iHUR AL F-T S8 [22] 7RI —Fh i 5 S WL PR ——F-T Sl [ ], %
WPAGTERE S HERL [ J]. PABLEEAR, 2005, 23(6) : 498-502. ML, 2003, 24(5) : 1-4.
[15] &%, wiE, KERE, 55 S8/ CTL IR A BARMERME Bkt 4 [23] Wei Q, Akard M, Porter S, et al. The effect of drive cycles on
PLHERL R[], R TR, 2007, 29(5) : 397-400. PM emission characteristics from a gasoline vehicle[ J]. SAE,
[16] Alleman T L, Mccormick R L. Fischer-tropsch diesel fuels 2009-01-1119.
properties and exhaust emissions; a literature review[ J]. SAE, [24] WA, A BAS, & ERISEI LR KRR A L
2003-01-0763. BOPERE S HERCL T ], [RITE R4 ( B ARBEARR) |, 2009, 30
(17] INTE, 78, GfE%, 55 GTL/SEIRA MR Bt se (7): 960-963, 973.
THHLHERCRR YRR D], PUAHLT AR, 2010, 31(5) : 87-91. [25] HaIm, AR, Bk, SR LR A BRI A By 4

TR, AR, T, & SGYURH F-T S5 0 5

TSR HERREL D] NBEML TR, 2011, 32(4) : 65-70.



HUANJING KEXUE Vol.33  No. 11

Environmental Science ( monthly) Nov. 15, 2012

CONTENTS

Characteristics of Atmospheric NO, in the Beijing-Tianjin-Hebei Region and the Yangtze River Delta Analyzed by Satellite and Ground Observations -+ WANG Ying, LI Ling-jun, LIU Yang ( 3685 )
Variation Analysis of Background Atmospheric Pollutants in North China During the Summer of 2008 to 2011 ++«+ssseesseresseserseneneneniens YANG Jun-yi, XIN Jin-yuan, JI Dong-sheng, et al. (3693 )
Characteristics of Atmospheric Pollutants in Cangzhou +:++ssssetseseserensnmsimnieneniii e WANG Yong-hong, HU Bo, WANG Yue-si, et al. (3705)
Chemical Characteristics and Sources of Trace Metals in Precipitation Collected from a Typical Industrial City in Northern China -+ LI Yue-mei, PAN Yue-peng, WANG Yue-si, et al. (3712)
BTX Monitoring Nearby Main Road Traffic in Guangzhou «+:«+sesseseesresssmssssiemenenenninineini s YE Cong-lei, XIE Pin-hua, QIN Min, et ol. (3718)
Dynamic Road Vehicle Emission Inventory Simulation Study Based on Real Time Traffic Information ««e«eeeeeereresvesesenennssnennenes HUANG Cheng, LIU Juan, CHEN Chang-hong, et al. (3725)
Emission Characteristics of a Diesel Car Fueled with Coal Based Fischer-Tropsch (F-T) Diesel and Fossil Diesel Blends -«+-«+«++s+esexese2 HU Zhi-yuan, CHENG Liang, TAN Pi-qiang, et al. (3733)
Spatial Variations of Biogenic Elements in Coastal Wetland Sediments of the Jiulong River Estuary -+ YU Xiao-qing, YANG Jun, LIU Le-mian, et al. (3739)
Spatio-Temporal Distribution of TN and TP in Water and Evaluation of Eutrophic State of Lake Nansi SHU Feng-yue, LIU Yu-pei, ZHAO Ying, et al. (3748 )
Impact on Nitrogen and Phosphorous Export of Wetlands in Tianmu Lake Watershed LI Zhao-fu, LIU Hong-yu, LI Heng-peng ( 3753 )
Nitrogen and Phosphorus Composition in Urban Runoff from the New Development Area in Beijing =+ LI Li-ging, LU Shu-cong, ZHU Ren-xiao, et al. (3760)
Distribution and Sources of Arsenic in Yangzonghai Lake, China -+ ZHANG Yu-xi, XIANG Xiao-ping, ZHANG Ying, et al. (3768 )
Occurrence of Fecal Indicator Bacteria in Urban Surface Water; A Case Study in Southern China SUN Fu, SHA Jing, LIU Yan-hua (3778 )
Vertical Migration of Algal Cells in the Daning River Bay of the Three Gorges Reservoir ZHANG Yong-sheng, ZHENG Bing-hui, JIANG Xia, et al. (3787)
Construct of Yangtze-Huai River Rural Areas Ecological Drainage System and Iis Retention Effect on Pollutants —«++eseesesesesrssesesssssisnnenen SHAN Bao-qing, LI Nan, TANG Wen-zhong ( 3797)
Water Treatment Efficiency of Constructed Wetland Plant-Bed/Ditch Systems + WANG Zhong-giong, ZHANG Rong-bin, CHEN Qing-hua, et al. (3804)
Effect of the Subsurface Constructed Wetland Evolution into Free Surface Flow Constructed Wetland on the Removal of Organic Matter, Nitrogen, and Phosphor in Wastewater »«+«+«ssc-sese-
WEI Ze-jun, XIE Jian-ping, HUANG Yu-ming ( 3812)
Treatment Characteristics of Saline Domestic Wastewater by Constructed Wetland GAO Feng, YANG Zhao-hui, LI Chen, et al. (3820)
Degradation of B-Naphthol by Catalytic Wet Air Oxidation LIU Jie, YU Chao-ying, ZHAO Pei-qing, et al. (3826)
Degradation of 2 ,4-Dichlorophenol in Aqueous Solution by ZVI/EDDS/Air System -+ SUN Qian, ZHOU Hai-yan, CAO Meng-hua, et al. (3833)
Study on Photocatalytic Degradation of 1,2,3-Trichlorobenzene Using the Microwaved MWNTs/Ti0,, Composite SHI Zhou, ZHANG Qian, ZHANG Wei, et al. ( 3840)
Mechanism of Cr( VI) Removal from Aqueous Solution Using Biochar Promoted by Humic Acid - DING Wen-chuan, TIAN Xiu-mei, WANG Ding-yong, et al. ( 3847)
Research on the Treatment of Wastewater Containing PVA by Ozonation-Activated Sludge Process XING Xiao-giong, HUANG Cheng-lan, LIU Min, et al. (3854 )
Effects of Composite Substrates on the Phosphorus Removal in Granule-based EBPR System and Iis Optimization Experiment +++++++++- XU Shao-juan, SUN Pei-de, ZHENG Xiong-liu, et al. (3859)
Research of Input Water Ratio’s Impact on the Quality of Effluent Water from Hydrolysis Reactor — «+:eseeeeressenssesienenenneinienen LIANG Kang-giang, XIONG Ya, QI Mao-rong, et al. (3868 )
Evolution of Leachate Quantity and Quality in the Anaerobic-semiaerobic Bioreactor Landfill : HAN Zhi-yong, LIU Dan, LI Qi-bin, et al. (3873)
National Survey of Urhan Sewage Reuse in China GUO Yu-jie, WANG Xue-chao, ZHOU Zhen-min (3881 )
Sorption and Desorption of 17a-Ethinyl Estradiol and 4-n-Nonylphenol in Soil JIANG Lu, WANG Ji-hua, LI Jian-zhong, et al. (3885)
Soil Organic Carbon Mineralization of Black Locust Forest in the Deep Soil Layer of the Hilly Region of the Loess Plateau, China MA Xin-xin, XU Ming-xiang, YANG Kai ( 3893 )
Effects of Soil Crusts on Surface Hydrology in the Semiarid Loess Hilly Area -+ WEI Wei, WEN Zhi, CHEN Li-ding, et al. (3901 )
Environmental Factors on Distribution of Polycyclic Aromatic Hydrocarbons in Soils from Dashiwei Karst Giant Doline ( Tiankeng) in Guangxi, China «+rereesereserseensmsensneninnsiinnenens
................................................................................................................................................... KONG Xiang-sheng, QI Shi-hua, JIANG Zhong-cheng, et al. ( 3905)
Investigation on Mechanism of Pyrite Oxidation in Acidic Solutions ««+«+«+ssserseesressensenssnmnienenentnint e WANG Nan, YI Xiao-yun, DANG Zhi, et al. (3916)
Monitoring of Water and Salt Transport in Silt and Sandy Soil During the Leaching Process FU Teng-fei, JIA Yong-gang, GUO Lei, et al. (3922)
Simulation on Remediation of Benzene Contaminated Groundwater by Air Sparging FAN Yan-ling, JIANG Lin,ZHANG Dan, et al. (3927)
Detecting the Cytotoxicities of Five Bisphenol A Analogues to the MCF-7 Human Breast Carcinoma Cell Line Through Different Endpoints «+ceseesrereeeserierensimeneninininenninene
............................................................................................................................................................ ZHANG Shuai-shuai, LIU Yan, LIU Shu-shen, et al. (3935)
Response of Copepod Community Characteristics to Environmental Factors in the Backshore Wetland of Expo Garden, Shanghai -+ CHEN Li-jing, WU Yan-fang, JING Yu-xiang, et al. (3941)
Isolation, Identification and Characterization of Halotolerant Petroleum-degrading Bacteria S WU Tao, XIE Wen-jun, YI Yan-li, et al. (3949)
Growth Kinetics and Phenol Degradation of Highly Efficient Phenol-degrading Ochrobactrum sp. CHI0 - CHEN Xiao-hua, WEI Gang, LIU Si-yuan, et al. (3956 )
Isolation of Aerobic Degrading Strains for TBBPA and the Properties of Biodegradation = +-«+s+setseessesesssnsimineniniinniinnenn QIAN Yan-yuan, LIU Li-li, YU Xiao-juan, et al. (3962)
Influences of Long-term Application of Organic and Inorganic Fertilizers on the Composition and Abundance of nirS-type Denitrifiers in Black Soil +++seererereeresremenennsisinniniiiennns

.................................................................................................................................... YIN Chang, FAN Fen-liang, LI Zhao-jun, et al. ( 3967)
Characteristics and Influencing Factors of Trichloroethylene Adsorption in Different Soil Types ++ HE Long, QIU Zhao-fu, LU Shu-guang, et al. (3976)
Degradation of Carbendazim in Paddy Soil and the Influencing Factors ««+«+eereereerersenmeescneneens XIAO Wen-dan, YANG Xiao-e, LI Ting-qiang ( 3983 )
Effects of Sulphur Compounds on the Volatile Characteristics of Heavy Metals in Fly Ash from the MSW and Sewage Sludge Co-combustion Plant During the Disposal Process with Higher

TEMPETALUTE +++++++++++414 40t LIU Jing-yong, SUN Shui-yu ( 3990)
Low-temperature Thermal Treatment of Dioxin in Medical Waste Fly Ash Under Unert Atmosphere JI Sha-sha, LI Xiao-dong,XU-Xu, et al. (3999 )
Hourly Measurement on Aerosol NH; and Gas NO, Emission in the Rice Field GONG Wei-wei, LUAN Sheng-ji ( 4006 )
Implementation of an Electronic Nose for Rapid Detection of Volatile Chloralkane and Chloroalkene WEN Xiao-gang, LIU Rui, CAI Qiang, et al. (4012)
Pilot Study on PAHs of the Atmosphere Around the Refuse Incineration Plant Based on the Technology of Passive Sampling - SUN Shao-ai, LI Yang, ZHOU Yi, et al. (4018)
Spatial Distribution and Pollution Source Identification of Agricultural Non-Point Source Pollution in Fujiang Watershed DING Xiao-wen, SHEN Zhen-yao ( 4025 )
Difference of P Content in Different Area Substrate of Constructed Wetland CAO Xue-ying, CHONG Yun-xiao, YU Guang-wei, et al. (4033)
Selective Detection of Viable Pathogenic Bacteria in Water Using Reverse Transcription Quantitative PCR LIN Yi-wen, LI Dan, WU Shu-xu, et al. (4040)
Formation of Disinfection By-products; Temperature Effect and Kinetic Modeling ZHANG Xiao-lu, YANG Hong-wei, WANG Xiao-mao, et al. (4046 )
A Novel Quantitative Approach to Study Dynamic Anaerobic Process at Micro Scale +«+sesseserersssesenensnsincniensnineieees ZHANG Zhong-liang, WU Jing, JIANG Jian-kai, et al. (4052)
Leaves of Platanus orientalis as the Carbon Source for Denitrification — «++++vssrerseressrssmmmminini XIONG Jian-feng, XU Hua, YAN Ning, et al. (4057)
Isolation, Charcaterization of an Anthracene Degrading Bacterium Martelella sp. AD-3 and Cloning of Dioxygenase Gene »«+e+eeseereeeess CUI Chang-zheng, FENG Tian-cai, YU Ya-qi, et al. (4062 )



4 KHAZ

BlES. RS ORGER [ NI

% F. (FEREEARY)
TENL FEAR EIE EZ252 HON
AOKE XEE BE BRET &
RFHAZ RS %2 Ak R R
| o9 W N W O BER

CGrMER=ZIE 6

w3

(HUANJING KEXUE)
(HA 1976 48 AT

2012411 H15 H 33% 21114

EHREERS

5 R A
JEsZa M4l
BokFE B

X

&

ENVIRONMENTAL SCIENCE

(Monthly  Started in 1976)
Vol.33 No.11 Nov. 15, 2012

+ Z T EPER Superintended by Chinese Academy of Sciences
* B P EREEE S THEM I T Sponsored by Research Center for Eco-Environmental Sciences, Chinese
o3 7 ( [,‘J\;ﬁ%j]ufla):jjf?) Academy of Sciences
b BT R AR R 22 T 5T B Co-Sponsored by Beijing Municipal Research Institute of Environmental
R N7 R Protection
= School of Environment, Tsinghua University
* & KK oE
% B (R ) G E RS Editor-in -Chief OUYANG Zi-yuan
N A AR
. - = Edited by The Editorial Board of Environmental Science ( HUANJING
JEHUT 2871 {54 (3 3E X U B ’
I H
KEXUE
18 5 B ECERS 100085 ) T .
H1E 01062941102 01062849343 P. 0. Box 2871, Beijing 100085 , China
f’}:ﬁ.OlO 62849343’ Tel:010-62941102,010-62849343 ; Fax:010-62849343
E—mai.l-hjkx@ reees. ac. en E-mail ;: hjkx@ rcees. ac. cn
http : //www. hjkx. ac. ¢n http://vwww. hjkx. ac. en
i BR 4 8 2 " it Published by Science Press
b A AR AL 16 2 16 Donghuangchenggen North Street,
H}ngﬁﬁ% . 100717 Beijing 100717 ,China
BN R 2 4T dvatdvakeEnky)— Printed by Beijing Bei Lin Printing House
% 1T 44 4 & K ik Distributed by Science Press
117 .010-64017032 Tel :010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal @ mail. sciencep. com
iT m Ab %@%ﬂﬁﬂm%% Domestic All Local Post Offices in China
.9[‘.._,\&?'_1' ':F‘ [Tfl Iﬂﬁ%@:ﬁﬁgjlé\/é§ Foreign China International Book Trading Corporation (Guoji
(63T 399 {5%6) Shudian) , P. 0. Box 399, Beijing 100044 , China
ISSN 0250-3301 Ny
nERS ., = . 2-821
HERETS 11.1895/X ENEEKS:
W E i 70. oofz ESEZITRS: M 205

EWSHhArFET




	01.pdf
	fm.pdf
	zm.pdf

	20121107.pdf
	03.pdf
	ym.pdf
	fd.pdf




