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Abstract: To discuss the effect of exhaust gas recirculation (EGR) on particle structure
characteristics and oxidation activity of diesel engines, the particles produced by the combustion
of F-T diesel, biodiesel and common diesel under different exhaust gas mass fractions are
collected, and such means as engine exhaust particle sizer (EEPS), transmission electron
microscope ( TEM) and thermogravimetric analysis ( TGA) are used to study their structure
characteristics and oxidation activity. The results show that with the increase of mass

concentrations, the average particle size, fractal dimension (D;), layer spacing (d) of basic
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particles and microcrystalline curvature (T;) increased, the microcrystalline size (L,), oxidation

characteristic temperature and apparent activation energy (E,) decreased, and it saw more

compact particle structure, increased agglomeration, weakened order of carbon layer, worse

particle stability, and enhanced oxidation activity.

This indicates that the regeneration

temperature of diesel particulate filter (DPF) can be reduced by using EGR technology.

Moreover, when the exhaust gas mass fraction was the same, the mean size of common diesel

particles was the largest, which was 3.3% —7.1% higher than that of F-T diesel. The particles

with biodiesel were more disordered and had strong oxidation activity. When the basic particles

have wider d, shorter L, and larger T;, the oxidation activity of the particles was stronger.
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Table 1 Main parameters of the test fuel
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el 75 53 51
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Table 2 Main parameters of the diesel engine
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Fig. 1 Layout diagram of test bench
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Fig. 2 Structural characteristic parameters of particulate

matter
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Table 3 Activation energy (E,) of three fuels

AR HALfE/ (]« mol 1)
F-T & 32.5
A e 38. 8

S 40. 1

4 AR I T 00T OB be i) B KR & TR
T3 TR B e v MR B UL B SE IR R REE S 4. AT L
F L B8 HLAES 000 r/min, 75 % i fif T 0035 17
F BT EGR BA GO 5 0 BRI B & SR
OB T BTN B KR R TR ) R e R e T
BTN S A B M AE K, 50 040 1 R AU L 4 B
FHLE o S8 AL SO0T HE 5 B0 30 06 B 1 o KR & 1R
73R I e AR 5% TR JRE T R R 43 ) A 6. 626 ~ 9. 506 Nl
10.8% ~ 11. 9%, ¥ #% #1 9 3% 08y 15.4% ~
19.2% . 3 AR g6 AR b, F-T 4830 19 B KR R TE
73 T e v R e T P e AU T R M A L R I Ry 5
b 7 TR BE AR B, F-T 5% 3 09 35 AL BB K, + 7S BEfH
B KPERE L AR TR I 2 5 TIUIR R 58 1Y) i i 3¢
A TR SRR R BAR . FERR i), i FA Y
S 7/ B A L 2R R VR RE 25 SRR R R AR (A
K R 75 B SR b il R AT T S8




%5

AEIR LA B CPEOR PR S i HLBURE 25 4 R iE 5 S840 3 1 1 52 ) 25

A4 BB T IOLT ARG R KR AR A A
BR IR B TR BB R R
Table 4 The maximum explosion pressure,combustion delay

period and the maximum combustion temperature

wRIERIE S/ WA/ e R B/

Lo MPa ) K
FT-EGRO0 % 8. 14 6.5 2 267
FT-EGR15% 7.82 6.9 2 089
FT-EGR30% 7.37 7.5 2 022

B-EGR0 % 8. 47 7.1 2 319
B-EGR15% 8.17 7.7 2137
B-EGR30 % 7.91 8.3 2 042
D-EGRO % 8.76 7.8 2 537
D-EGR15% 8. 34 8.2 2378
D-EGR30% 8.02 9.3 2 236
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Table 5 Mean size of particles at different exhaust gas

mass fractions

T Bk 42 /nm
FT-EGRO % 75.5
FT-EGR15% 81. 4
FT-EGR30% 89. 6
B-EGR0 % 79. 6
B-EGR15% 85.5
B-EGR30% 90. 5
D-EGRO0 % 80. 4
D-EGR15% 87.2
D-EGR30% 92. 6
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Fig. 5 Fringe separation distance (d) of primary particles at

different exhaust gas mass fractions
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Fig. 6 Fringe length (L,) of primary particles at different

exhaust gas mass fractions
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Fig. 7 Tortuosity (T;) of primary particles at different

exhaust gas mass fractions
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Fig. 8 TG-DTG curves of particles at different exhaust
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