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Experimental Study on Characteristics of Biodiesel Exhausted Particle
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Abstract: A particle emission experiment of a direct-injection turbocharged diesel engine with biodiesel and diesel was carried out. A pump of
80 L/min and fiber glass filters with diameter of 90 mm was used to sample engine particles in exhaust pipe. The size distribution, soluble
organic fraction (SOF) and 16 polycyclic aromatic hydrocarbons (PAHs) of particles were analyzed by a laser diffraction particle size analyzer
and GC-MS. The results indicate that the volume weighted size distribution of biodiesel particle is single-peak and its median diameter d(0.5)
and mean diameter ds, are decreased with the increasing speed. At the high speed the ds, and d(0.5) of biodiesel are larger than those of
diesel, and quite the contrary at the low speed. SOF mass concentration and mass percentage of biodiesel are 12.3 ~31.5 mg/m’ and 38.2%
~58.0% respectively, which are much higher than those of diesel. The total PAHs emission concentration of biodiesel is 2.9 ~ 4.7 pg/m’,
lower than that of diesel as much as 29.1% ~92.4% .
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Table 1 Technical data of YN4100QBZ diesel
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Fig.2  Size distribution of diesel PM

334 43 )2 A ) 8 R 4 i AE AN R 3R
PR dCO. S FFIEAR dy FIXT L K 3 HFrmf
DU H S A AR W S8 1Y) (O 5) 8 B 7 3 1 384 o
T8/ X2 1T 70 i A S A e 7 0 T L Ao sk 2
I ) 6 ARG T BT S HE TSRO (1 2 Co. 50 s TR )
S T v A S B H T E P S, 752 800 r/min, 44

8

e
gt/ -

PR E 2 /pum
© = N W A Lo =
T

1600 2000 2400 2800
3% /r-min’!

El3 HEER 3¢0.5%tt
Fig.3 Median diameter d(0.5) comparison

M dC0.50 8 1.904 pm, 1A 500 4 3.321
pm. NEL 4 7T LU dyy RN T R AL L, A2
2 800 r/min, 5EWI ) dy, A 1.728 pms AW EE RN

3.731 pm.
12

s
O A=

g

2

| %_‘

m

®

H_ %_‘

1600 2000 2400 2800

#:3%/r-min"!

B4 FHERZ dpXftt

Fig.4 Mean diameter d3, comparison

2.2 HEFBOORL TR FE A SOF 43 #T

TOkL 3 ¥ 73 4L, BT M SOF AN 1 6
o SOF A& S B4 AR A HC, 2R IE T AR EL
HURKRIE V1] 5 A S 3 R A ) 58 A AN [ e ol
T PR BORE T B BT EE L B T S R T, AR A S ) T
KL N 31.5 ~ 54.3 mg/m’, F HBEAG B 14 (1) 39 0
MD 5 S8R B, 42 7 o0 A S8 I Tok:
HEBOIF AT 2B G, e SR ZEREOK

70
ZEmh

- 60 |- O 445k
g
@ 30
g
w40 |
ﬁ 30 |-
Ji=S
7 20 |
#®

10

0 |

1600 2000 2400 2800

3 /r-min’!

5 TRIREIREN

Fig.5 Comparison of PM mass concentration

67 73 ) hy Sl AN AR A S b HE OO T SOF
(TR S I o b N 6 v 2B S I
SOF HEJBCA B2 B 2y TS, HLHEIBOR FE ol 12.3 ~
31.5 mg/m’ ARSI 1.3 ~ 2.4 %, X PR A T2
PSEA AR HC = TSRl tHIE 7 WA o AR s
TR SOF HF I8CAE TORL B 7 16 5T 2 2 20k 38.2%
~58.0%  WIAE = 481 22.5% ~26.2%  1IX—J5
12 R R AR 54t SOF HETBCE K, 53— J7 T T+ 2E



7 B 2 I A < 2R A S e IR TECIORE R P PR R ER ATT 5T 1635
PS5 AN SR, FLHRIUR T M AN R 5 D 70
N . Seh
It SOF 7 it LA 48 K . Cheng %5 A1 MeGill 25 1 F 5% 60 - o
R T TRIRER 45 R, JF 4 A ] A A 4 T LU gor
e . N~ & 40F
BUC DS HBO 19 SOF gu
N . = B
2.3 PAHs HE v 2 2l
3 Ay SRR B AR AN [ e R 16 A 10
I
1600 2000 2400 2800
35 3% /rmin!
Zeuh
30 B
T 0 el E7 SOFREES HLAIH
éo i Fig.7 Comparison of SOF mass percentage
@R 20 +
b
2er PAHs [WHEBOR . WF R Bap AT 9 B0 M, £E
s 16 Bt PAHs Hh #5 Pk B a0, VR 2 B K KA
5r- = N sl
| Bap M5 EHEAT IR N 3 7T LA i, 2 BlARHE
1600 200;@ 2400 2800 IR T B R Kt Bap, 7 50 #6380 N Bap (1R 15 Bt
/r-min® [TV § rs N
o TR . A S 1) Bap HERCAR 2 0.013
6 SOF FR&KEILL pg/m’ (2 400 r/min) A1 0.016 pg/m’ (2 800 r/min) , BIIK
Fig.6  Comparison of SOF mass concentration —J-‘%‘}FH E’fj 0.015 ‘ug/m3 A10.017 Hg/mg .
3 16 ¥ PAHs BIHEBURE /g m 3
Table 3  Emission concentration of 16 PAHs/pg*m™3
PAHS B30/ re min ' (D B re min N A SE I
) 1600 2000 2400 2800 1600 2000 2400 2800
Nap 0.350 0.188 0.203 0.206 0.165 0.145 0.133 0.116
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Flu 0.960 0.155 0.145 0.145 0.241 0.197 0.121 0.092
Phe 27.145 3.107 2.545 2.604 1.925 0.933 0.768 0.604
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