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Particulate Status of Diesel Engine Fueled with Ethanol/Diesel Blends
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Abstract; The particulate status characteristics of diesel engine particulate were studied by using thermo
gravimetric analysis, scanning/transmission electron microscopy ( SEM/TEM ) and staged sampling
particulate system methods. The variation of the composition, size distribution and microstructure of
particulate with different ethanol ratios were studied. Results showed that soot accounted for about 75%
of the total particulate mass. With the increase of ethanol ratios, the proportion of soluble organic fraction
(SOF) increased and sulfate decreased. With the increase of ethanol ratios, the particulate of size range
0.78 ~1.4 pm decreased and the proportion of 0. 25 pm increased. The distribution of particulate moved
to small size. The particulate size decreased and agglomeration improved with the increase in the
proportion of ethanol ratios. The microstructure of the particulate was polymerization, core-shell and
disordered.
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Tab.1 Main parameters of YZ4DB3 diesel engine
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Tab.2 Main physical and chemical properties of

ethanol and diesel

S8 L e
HE /g em ™ 0.792 0. 848
B I K/ mPa-s 1.20 4.0~6.0
S5 5 KL % 34.8 0
T IO 5 43 5K 0 3.5x10°*
10% ZE A% W 58 ¢ i 4k 43 B/ % 0.3
iR b I S5 Tk 43 B/ %o 0.01
RVAY ! <38 40 ~55
ST/ KT kg ™! 862 270

L2 RABAE

TEAN B S HLES A 2 JOR Bt inh B2 315 ) 19 2% 1F
RPN S BB IR L] (10% F120% ), A ER TN
B R 5 S AT R IR &, IR IR LU S/ 58
IR AR B E10 i E20, SR S HLAR 2
B 4t T 00 RS € i 17 10 min 19358 5 ¥, K

SRR BORL AT S A i, IO AR 20 BT L 1 4/ B e
B FBURL 73 SR AE 1Y T7 12, W I SR A5 TR LG 51 %) 494
L L TRNASERN:Up-AUES

2 RIS

IR A3 T R AR — R R R Y R A
BE G R A G R TN 28 R SF — R A AR AL, R T
POORF- 10 S A o o i 30 1 A b il £, R R B
ST ZR (TG k) , % TG il 4 — WAk 4315 31 S ke
il JOT et A A 3 R PR il R (DTG k) . 3@
it TG {h £ Ft DTG fhZe iy 45 G, 7T LAAH 2K i i A
) 20 43 (1 FR X 5 o 136 oK I 3t - METTLER /2 )
() TGA/DSC1 BRI H 73 Hr
2.1 BRI

SUREL 114 4% 68 e M o R B Ok W A ) R R A AR
FER Ay (IR AN Bt o PRI, 3 ok R e R P 1)
BT AT A Al KR 7 UK r A S0 o B SR FH TR
2 20°C /min, i 50°C i # & 750°C (1 I i AR
J¥ o FEIMPAT NGB A i 50 mL/min [y O, 7E K
FRE, A il R0 B R b A 1 o

1 It g S HL AR FH S 3 VE10 AT E20 1 4
KR Be B P AT L o T B AE 400 ~ 600°C 38 [l N B sk
TR AR, DTG il £k 3 B0 W 8 06 {0, B o o o iR
R R, BB B S R A R BT 75% .
JELBE KT 650°C iF, TG F1 DTG fh & 4 45 7K 57, ik
H R R B 2 AR BE 5T 4

100

0
<
T

— Z&3

[ ---El0

KI5 4%
3

ol F20
) .~
50 123 197 270 343 417 490 563 637 710
Y C
(a)
001
0
» -0.01F Vil
2 0.0} H
2003k . ' E
5 o it W
004 _ g0 H
U@“ -0.05F ... E20
= _0.06} ‘

007 . ..,
424 453 483 512 541571 600 629 659 688
/T
(b)
Bl 1 Z BB A 0k A b e 1) 52 i)

Fig. 1 Effect of ethanol ratios on particulate combustion
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Fig.2 Effect of ethanol ratios on evaporation of particulate
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Tab.3 Percentage of particulate components %

SRR ik I SOF it 12 4k 5
Seh 75 20 5
E10 74 22 4
E20 75 24 1

3 WAMERTHH

K P H ACKS T, JSM — 7001 F % #4037 % 547 3%
i (SEM ) F1 JEM — 2100 (HR ) B & 43 % 7 5 0 52
(TEM) X S ALK F A 7] £ B2 42 T Le A9 1) & T/ 5
TR B TR 1) fOUL 5 #) 8 A7 A 458 o

JSM —7001F AI By KA ECH 10 1% ~ 50 T 4%,
Ay¥E% A 1.2 nm (30 kV) 3.0 nm (1 kV), JEM —
2100 (HR) By i K A5 £k 2 000 £ ~ 150 J3 4%,
PR 0.23 nm, @Ak s BEARE N 0. 14 nm
3.1 it SEM 4 #f

L3 077 Sy R T4 5 5 15 3 1 S8 00 L E10 F
E20 ARk SEM &, W LLA H, B/ 58 BE %
URL 52 B AR AN AR 548 5 Bl £ BEAB 16 L4 (0 386
SO B R AR B /)N | AT SR B 48 v, HE 1) 45 A B R %
FEFH  CEES TR C—0 {2t R A W, P
I M S A £ AR OURE Y SAARAE s 2
A 34, 8% IS, 1IN T A b sk R v O R
PR Tt B 5 AL, 6 45 J0URE T B A o Bk A% 1 B A%
W FE L EE S TR R IR T Ok 2 1 1) 5 &
Az ARG 2R O, AR T RO A A 2R A SR AT 2R
R A T i i K R 3 I S AR A LA
i A5 UL 25 4 K
3.2 Hifi TEM 4 %7

V4 JIT 738 O 2R FH 32 S5 F 475 39 A9 TIOR3 A O
ik, m B 4a W] LA Y BABE R O] R UL
e JFUREL [R] VAT RS T3 VE TR, kAR LR CBESS
2 R AG R GE A . B 4b AT DUE ), B
LN T 2 AL I Ah e i 25 R o JURL ) N A% Ak e 4
I8 ik B 2 AR T T 24 B 0
Sy FHE =Y (i C,H,  CoH,AF) S 2k i s B 4k
I B A% 1Y) i 5K 14 22 35 5 45 #2 (PAHs) , PAHs
LY WL TC T W FORL A% o — A B AN W A% 3 3 32 T
AR R B AS W7 KK T B A% A o R 25
o HE 4e FTLVE Y, BN B0ORL N 3R 52 Ty 454
F R B FE IR LY PAHSs L H2 B 8 T B0k o

4 HESHIFE
K MOUDI JiRL 53 90K M 3¢ B, 0 hi 42 78



AR S B/ SRR BURLAR 2 R AL 1 T 31

@

©

3 NIA AR R L UKL IE 35 18
Fig.3 Morphology of particulate under different ethanol/diesel blends ratios
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Fig.4 Microstructure of particulate by transmission electron microscope
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Fig.5 Schematic diagram of staged sampling particulate system
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Tab.4 Particulate size, nozzle number and diameter
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