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Research Progress in Treatment of Diesel Engine Exhaust by Non-thermal Plasmas
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Abstract: Diesel engines are more and more widely used in automobiles, MPVs, trucks and heavy-duty vehicles as
a result of their high efficiency, high output power, excellent durability and low fuel cost. Compared with gasoline
engines, diesel engines have a property of lower carbon emissions. However, diesel engine exhaust contains large
amounts of nitrogen oxides(NO,), particulate matter (PM) and so on. With the stricter regulations on environmen-
tal protection, how to totally control diesel exhaust pollutants has become a research hotspot nowadays. In this pa-
per, the composition and characteristics of diesel exhaust pollutants are analysed. Classical diesel exhaust after-
treatment systems and their disadvantages are reviewed. The new method to assist diesel exhaust control by non-
thermal plasmas and its research progress are discussed in detail. At last, a proposed method to control diesel ex-
haust emissions is given.
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Fig. 1 Compositions of diesel exhaust gas

A0, SR TR 46 23 ORI, SERRRHE B K AT
NTIRARE VL P A9 IR EE A 2 1600 CLA b, 723X Fil
ml TNy A Oy KA R, 77 A NO, i RS
BB R[] 2 5 W6 NO, AR A 3 R 3 # i —
SURESN I NO, 2R M, NO, 23 BRI i IE i, 2E
BRGEEIAL A0 5 BT A | X PR 5
ARK 75 gLt @l iy NO, W& — A FE LA i,
A RE T A A il R0 2R ST | 16 TR

PM J& S8l A 4 2 KI5 4L, =l K5
AR IR R T e e SR A SR A A
R RI  5 PM SR 509% L L TR, PM
WL S A BRIRER | AT A HLS I (SOF) HIK 1, g
ML BABE R B AT LA/ PMAE i, (H 51t
[, 238 NO, BYAE R, Ik, PM # NO,
77 A SR S LR SR BT W — AP, ey
PM FI NO, A %0 1B 5 1A B2 24 4 0F 50 19 — > 3k
B, PM [RIFE 25 PREE AN A e i 1 L R 5
PM 2 38005 98 K5 3%, LTS GL i - i e
VLAY “%5 587 ot PM RS AU B U I AR
[, 24 ARG A 3L 51 PMISE, o] R 51 R G it 96
Ao I A8 P

CO JEIRRHIR S o e rr 2 1B v a] 7= 4, el TR
BT, WRBHSA Bl 58 A S8 ALk CO,, AR I T
CO, CO M iR R T2 R L S HR H/ N T 1,
R OREE Y COL PR, 35 4 Sl A2 fin s 45 it
T R A, CO AR LR, TS Bl — fiesk T
i WA BE IR 2 8 B 2SR LU R T 1, It S AL
P CO HRED, CO B—FIRATRI TR, 5 T
M LCE FIES &, i A ARSI, B FTIE Y CO "hag,

HC 2R MARR S 19 B PR, S AL <P B9 HC Ff
FARE B A SRR IR OT A ke SE JHC i
Je R S8 R RBE B RORHIE LY o ARV I 2% iR
VRGO RABE I i TR AN A T U R
Seaiipel, SamALE AP e HC S W,
WARRR BRI = 4, WA HC 7] RE S B IR R 58



- 24 - 20164 4 H

Eudx

H528% H4al

P AEE AL [ HC 2 3 iid™ B AR 32 300
2 KMUESEEEMRTE

SmPLR IR IE R L Ch FEA A
JURH I F 5 22 i HESUR A B AR L I AE IR B
S ML R B TR RO (B R A A
A IS & FERRG B R T i i — 25 A
RNl HE A SRy NUE? 15
2.1 DOC &%

DOC R Ge /& Sl ML A i fb 2%, L = B4R 2
# HC Al CO &4k, 4 i H,0 #l CO,, [RIEF, DOC
A LUK NO 481k % NO, NO, #7778 7] LA 4 % DOC
Z 4 N DPF &4t Fl SCR & 4103 % ,DOC %
Bl AN SRR e 23 R g/ (1 NP

2C0+0,-2C0,; (1)
2C,He+90,—6C0,+6H,0; )
2NO+0,—2NO,. 3)

T F N R R A AR R A B R 2547 09, DOC &R
S FH AR — B Sk B A JE AR R, R P s
Pd 4%, i1 T AR TR E Ak 27 SO0 0 R AT 75 2 — 2 Y
TG AR B D IR B R 2 DOC &R Ge 300 i o
BN E, BT ,DOC £ G0 B & I
BH ,DOC RGEM — ML WK 2,

PIE:S

]

cO— —— (O,

0, —~ — 1,0

DOCH 4t
2 DOC 2%&T~EHE
Fig. 2 Schematic diagram of diesel oxidation

catalyst system
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Fig. 3 Schematic diagram of diesel particular

matter system
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reduction system
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