ok TR R

Transactions of the Chinese Society of Agricultural Engineering

g H13 M
2012 & 7 H

Vol.28 No.13
Jul. 2012 67

Kim % & TR R 2R R B LR ARBEAR S MHL NO, HFl

®ind, TAMY, T O£, AEE, TN

LI KRR E AW TR %k, T 212013)

¥ OE. g6 HETE R ANT R R GRS E FA R (NPAC) FiAREAL NO, HERUH SRl A, R 8%
BATERIE T —Fh LagsKo,MngsCogs0; (LKMCO) ZUKAEEH], Wi FMKESSEE 74 (non-thermal plasma, NTP) &’k
WHNLT NPAC REGL. WL KBIHLEZIRE, BT NPAC FAREALE ML NO, HOR MmN 2, EA0H T NTP i &
BRI ST AL NOx HISE M. 455K 78 NTP AR T, O, Wk 5 5N LI B I%, iR
WA 5.17%; BHAGRERZ I, NOWKIET &, NO IRIEREC, 7R 14.0 kHz &4 T, HAEEHEERT
80J/L I}, NO, I NO I hHs1b; fEMRIEHy 280~350°CHI, LKCMO AFIAIEEME, NPAC HiARMEM T NO, HLL

ESCIRTE S IR

RER: RibE, RAHK, R, KEFH TR, SRMBAA

doi: 10.3969/j.issn.1002-6819.2012.13.011
FESES: TK421.5 XHERFRERD: A

XEHES: 1002-6819(2012)-13-0067-05

BIZE, BHA, £ £, £ REFSFERHREPREXSARBERSEHN NOx Hi [J]. Kl TiEF4R, 2012, 28(13):

67—171.

Cai Yixi, Lei Lili, Wang Pan, et al. NO, conversion of diesel engine with non-thermal plasma assisted nano-catalyst [J].
Transactions of the Chinese Society of Agricultural Engineering (Transactions of the CSAE), 2012, 28(13): 67—71. (in Chinese

with English abstract)

0 31 &

SEHHL NO, HEBC T BRI P BT 75 GRS A FE il 7L 5|
BT S A B OGTE % R BUR Sy 4y E T R
I HEBOE R ABR IS8 ML NO, Hiile. HAY, KRHMMEAL TS

(A ORAR R RERE E AR T S LA HE L RE ), i
SEMALIHE AR 8 BUIC, JUH /N B SE L,
AR IR AT T N As AT, HE A R HE DLk B A R
TEPERLRE, AT BRI T A R B AR . WS REN,
K FRIR A% B 74K (non-thermal plasma, NTP) A4k
(non-thermal plasma assisted catalyst, NPAC) 7 A 1] DAfi#
Yk — e AU NTP R LB ey (i Ak A % P O 4%
HEARCR, ATHARIGIR A 1F T SE B = ) NOL AR, %
BIARAELEMHLHE S A AT LA ) R i 1 i
[ 4 122285 0 NPAC HARFE A S S HBOT & T
JZ G, John XF NTP fiAbHe A Se bR < s suidt
AT TG 45 H NTP FOAR A S & A A A] A
NO, A%, [RIRXTRikiY) (particulate matter, PM)
WA BIFHEACROR, Chae ZEWF5T T NTP A AL 1

Weks HIW: 2011-11-13  EITHIM: 2012-01-16

FegmiH: HEEHARAIEERIIE (51176067); A H W L Rk 4
(20103227110014); VLI Ef AR % TRITH (PAPD);

e figr: 228 A957—), B, WHEILA, Bz, WA, w5
Tl RENLUT AR R . BT LI 520 TR B,
212013, Email: qc001@ujs.edu.cn

MOfEER: HAR (1982—), Lo, WMEWLA, WL, BROrm. K
BULAERE R Sl BUL VLA RSRE S0 LR % bt, 212013,
Email: yutian820817@126.com

KIF 4L NO, FI PM, 255381, NO, il PM 44k 4% 5}
IEFE] 30%HM 0% 451, 1. Jogi i A 5 BHAS ECH
(dielectric barrier discharge, DBD) i35 KW, 7F O, &
H 10%~20%. NTP et % E KT 100 J/L I, NO v
wik 90% LA B, Subrahmanyam C Z5F]H NTP 3 [A]
C3Hg-SCR HiABEBR NO, #EAT T I, WEFT AL, NTP
AN AT LR s A R IR TS P, iy LA 242/ T NO,
AR, NO, MIFALCRETIE 50%Lh F20, Rt
K2R A8 30 K 27 Tl A S L R, T
NTP W R A E A XS Rl #24L NO,« HC #1 PM 547 3 HE
JELHI R, £E NTP % NO, A PM HIVE FHHLEE EEUS T 8%
A R,

ZEA E N ANIRFSR IR, NTP AR 28 ki
2, NTP e %% (special energy density, SED) Flifi &
SR IR HIZ) NPAC FARFEAN K JE I SCH24, NI,
5T NPAC BEAREALSEHHL NO, IR R 22 1R F7 L 2L
KRR MR RES G 1L B4 TP LagsKo,Mng 5C0503
YRR, WhE NTP KA. NPAC R4, Hikse
HLE AR, BT NPAC HeARFALLEML NO, HE
K2, ES9H T SED AHEENT NPAC ARk NO,
)5 M A
1 REMBSAEE
1.1 EEFHERRE

TEAL T AR A TR I s IR &, RS2 45 mm
X50 mm, HECKH 300 H. fEAFIRE T28: Bk, #%
b2 FEE La(NO5)5-6H,0+ C4HMnO44H,0+ K,COs-
Co(NO3),6H,0 FIFTAEIR, ¥R — & I 28mK . H



68 ek TR 244

2012 4F

ST KU pH A 2 8 2y, 70 = T i 20~
24 ho SRJEALE 60~80°CI, FIFHHE e 78RR 2%
RIK, HBEERREEBAA; EERT, O RRRR
BRI 30 mine HUHTEON 80°C AR HLSE 60 min,
SR 300°CHUALEE 60 min. FJ57E 700°C FAESEE 6 h, il
PHHTH LagsKoaMngs CogsO3 4K HEAL I, R X 42k
T (x-ray diffraction, XRD) AL 7 AT PR RERAL
1.2 NTPiRI&%E

ST BHESBCR ) NTP RS E 1 s KA
[ PN AR R b, ANHARCA R 22, BHAS A Tk A g 3
TR A, R 2 AR AL AR IR Ei )

. Py
¥R N\
\N\( //\\ - A
SO X
Wit P\ \\ A
\« [ X ShHi AR A
LA\
\ VN
w

A1 A NTP LA XL
Fig.1 Structure of single NTP reactor
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Table 1 Diameter of catalyst sample
H T RS £0/(°) TSR U i 58/ (°) Hi4%/mm
1 229 0.347 23.111
2 32.59 0.448 18.278
3 40.175 0.565 14.812
4 40.472 0.747 11.214
5 46.924 0.422 20.302
6 57.907 0.396 22.680
7 58.243 0.59 15.248
8 58.588 0.78 11.553
9 68.045 0.776 12.218
10 77.896 0.763 13.242
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NOy conversion of diesel engine with non-thermal plasma assisted
nano-catalyst

Cai Yixi, Lei Lili*, Wang Pan, Zheng Rongyao, Yan Yazhou
(School of Automotive and Traffic Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: A non-thermal plasma assisted catalyst (NPAC) reactor was designed, and LajgKj,MngsCogsO; nano-
catalyst was prepared by the means of citrate-gel method. The bench test was carried out to investigate the effects of
NTP special energy density and temperature on NOy, reduction with NPAC system. Results showed that the
concentration of O, was reduced significantly compared with the reference test under different frequencies of NTP
discharge, and the maximum reduction was to 5.17%. The concentration of NO, was increased and the concentration of
NO was reduced with the increase of NTP specific energy density. NO, and NO began to transform when the specific
energy density exceeded 80J/L under the frequency of 14.0 kHz. The catalytic activity of Lag sKo,MngsCo¢ 503 catalyst
began to appear in the temperature range of 280-350°C, and the concentration of NO, was reduced effectively under the
treatment of NPAC system.

Key words: diesel engine, exhaust gases, experiments, non-thermal plasma, bench test, nano-catalyst



