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Particulate Emissions of Engine Fuelled with Biodiesel-diesel
Blends Using Thermo-gravimetric Analysis

Ma Zhihao Zhang Xiaoyu Wang Xin Xu Bin  Wu Jian
( College of Vehicle and Motive Power Engineering, Henan University of Science and Technology, Luoyang 471003, China)

Abstract

Particulate emissions of engine fuelled different proportions of biodiesel-diesel blends were collected
under different fuel supplying advanced angles and different operating conditions. The change of volatile
organic fractions in particulate emissions was analyzed using thermo-gravimetric analytical instrument
when temperature increased. The results showed that under the tested conditions, compared to the
proportions of biodiesel-diesel blends, the change of fuel supplying advanced angle had little influence on
the amount of volatile organic fraction in the particulate emissions. The volatile organic fraction in the
particulate emissions increased with the increase of the proportions of biodiesel in the blends; volatile
organic fractions peaked at the evaporation temperature of 150 ~ 180°C, and with the percentage of
biodiesel increased, the volatile organic fractions were more concentrated in the temperature range with
the increase of percentage of biodiesel.
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Tab.1 Technical parameters of YTR3105 diesel engine
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Tab.2 Main specifications of SDT2960
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Tab.3 Comparison of physical and chemical

properties of the test fuels
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Fig.1 6=17°CA, weight loss at operating condition 1
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Fig.2 6=13.5°CA, weight loss at operating condition 1
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Fig.3 6=17°CA, weight loss at operating condition 2
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Fig.4 6=17°CA, weight loss rates at operating condition 1
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Fig.5 6=13.5°CA, weight loss rates at operating condition 1

) AR T L TS T, AR
L HHTE 150 ~ 180°C Z I 7E S R AH, Ui 3 FaR
MR e = A 0 BURL A R A A AL o3 T 78 R TR AE
R VO oy B 22 7E 00 1, BO B KAE 31
1£ 150°C ,B10 7EH I 160°C , 1fif B20 H FLAE 180°C
VLB 5 A= 9 58 M 38 TR E A9 R 38, R B8 A i i
W R A FL A T i i R i o3 1 78 R T
R4 ThE , UL T4 BT K B20 72 A Y B0k 1Y
KA HUR A, HLOE B10, S AR 2 BO,



hikBE A FET ARG TR LR ) S-S R S HLRORLHE T 5 29

6
Fig. 6

0.20p FURL 3 R A MR A —RE R

0.18F

o1of 3 i
0.12F
plop ST T > (1) AR FF I I T8, 436300 42 A7 £ o 0K e oo
oosf VR PEAT LN — B (R AR BT K
ook (2) FEFFIR T80, 46 A LR 43 Bl R 5 4%
o T Th0 0 2T 300" 0 050 o R R VRS s a TS IRy IS S S
/°C

B LA B 22 oL
(3) FE i T 00, W AE 2K R AE 150 ~ 180°C
Z AR ZE TR RE TG BBl PN, D6 BH 3 Fh R RHIR e 7 A Y

6 =17°CA B, R SIHLAE T8 2 BF i) o A Ak 2

0 =17°CA, weight loss rates at operating condition 2

EER/ES

T2

10

11

12

B BRI, 5 T8 A, s
B MR 5 A SRR A 7 7, L] T B0 %t

£ % x

Chuepeng S, Tsolakis A, Theinnoi K, et al. A study of quantitative impact on emissions of high proportion RME-based
biodiesel blends [ C]. SAE Paper 2007 —01 — 0072, 2007.
Hu Li, Amanda Lea-Langton, Gordon E Andrews,et al. Comparison of exhaust emissions and particulate size distribution for
diesel, biodiesel and cooking oil from a heavy duty DI diesel engine [ C]. SAE Paper 2008 —01 — 0076, 2008.
Directive 2009/28/EC. Directive 2009/28/EC of the European Parliament and of the Council of 23 April 2009 on the
promotion of the use of energy from renewable sources and amending and subsequently repealing Directives 2001/77/EC and
2003/30/EC [J]. Official Journal of the European Union, 2009 1.140/16 ~ 1.140/62.
Hwanam Kim, Byungchul Choi. The effect of biodiesel and bioethanol blended diesel fuel on nanoparticles and exhaust
emissions from CRDI diesel engine [ J]. Renewable Energy, 2010, 35(1); 157 ~163.
Fleate, 207, W2, . WEESEI S AR Y S OB HEOREAR 20 AR e (). AL 4R, 2009, 40(8) .7 ~ 12.
Wang Xiaoyan, Li Fang, Ge Yunshan, et al. Particle size distribution of particulate matter emission from the diesel engine
burning methanol-diesel fuel and biodiesel [ J]. Transactions of the Chinese Society for Agricultural Machinery, 2009,
40(8) :7 ~12. (in Chinese)
SRIET, F T A 2 LRSI A= Py S R S AR BRI HERCRE [J]. RAPALBCEAR, 2009, 40(8) 11 ~6.
Zhang Xusheng, Wang Haibin, Zhao Hui, et al. Characteristics of regulated and unregulated emissions of biodiesel blends in
a common rail diesel engine [ J]. Transactions of the Chinese Society for Agricultural Machinery, 2009, 40 (8):1 ~6. (in
Chinese)
Adam Neer, Umit O Koylu. Effect of operating conditions on the size, morphology, and concentration of submicrometer
particulates emitted from a diesel engine [ J]. Combustion and Flame, 2006, 146(1 ~2): 142 ~154.
R, JT AR B PR A5 SR oL b 2307 BRI B B o AT [J]. NERPLER, 2009, 27(5) : 423 ~
429.
Gao Junhua, Fang Maodong, Zhang Zhongrong, et al. Analysis of PAHs in particulate matter of a diesel engine by gas
chromatography-mass spectrometry [ J]. Transactions of CSICE, 2009, 27 (5) : 423 ~429. (in Chinese)
Lapuerta M, Ballesteros R, Rodriguez-Fernandez J. Thermogravimetric analysis of diesel particulate matter [ J]. Measurement
Science and Technology, 2007, 18(3) : 650 ~658.
BEFTRE. LRSS BETRAR ) I B I AR BT A S5 [ D], Jbat: sh EMOL A2 BESERE , 2006.
Hou Xincun. Investigation and research on woody energy plant Pistacia chinensis Bunge for biodiesel [ D]. Beijing: Chinese
Academy of Forestry Sciences, 2006. (in Chinese)
Chuepeng S, Xu H M, Tsolakis A, et al. Particulate emissions from a common rail fuel injection diesel engine with RME-
based biodiesel blended fuelling using thermo-gravimetric Analysis [ C]. SAE Paper 2008 — 01 — 0074, 2008.
Aaron Williams, Robert L. McCormick, Robert Hayes R, et al. Effect of biodiesel blends on diesel particulate filter
performance [ C]. SAE Paper 2006 —01 —3280, 2006.



