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RE . A—B2IBRMERIRSIL L, K A/ FBEE &R (DMCO)BRATT SRER, AIASHEEMTEARBN T 1800r min
W RSP S FR BRI X TR T A PR N B AR AR PR EN. HAERRN, EERKX LN
X H DMCC B3R, AMETR BRTPFRIREFRBELAENTES & PRBE L N 46% bt , FEHHR AT 180 x 10 ° (KR4
B MEALE T LA 25% ~45% 6P RAMEAN PREREEFEBELNECELLE RAMLPATEITRN PRERMR. B
BREMuAsE, RRBERR TN, BREm LA SAFLRNFLRRSHBEEIAR, YHEERE AL 300C LITH, A5
AL AR VT ARG B BE 3 B 5 R Ok 300C ~410C Y, AL RSP I R M B AL BTA BT S EER T 425CH AR R P
FEHREERD.
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Effect of oxidation catalyst on formaldehyde emission from methanol compression
ignition

YAO Chunde* , PENG Hongmei, LIU Yiting, LI Shuai
State Key Laboratory of Engines, Tianjin University, Tianjin 300072
Received 8 May 2007 ; accepted 2 April 2008

Abstract; A diesel engine was operated in a diesel”/ methanol compound combustion mode ( DMCC ) in bench tests. Gas chromatography analysis was used
to detect the formaldehyde emission from the engine while it was operating at 1800 r-min ~'. The influence of load, methanol ratio, oxidation catalytic
converter and exhaust temperature on formaldehyde emission was investigated. The experimental results showed that the formaldehyde emission increased
with the increasing of methanol proportion at low load ,and its concentration reached 180 x 10 ~® when the methanol proportion was 46% in thermo-value
in the fuel. The formaldehyde was cut down about 25% ~44% when an oxidation catalyst was used. The formaldehyde emission did not changed much
with the proportion of methanol in the fuel when the engine ran at the load higher than that medium ones, nevertheless, the formaldehyde emission was
slightly higher at heavy load than that of medium one. However, under certain conditions, the formaldehyde emission was increased while using the
oxidation catalyst. The transfer efficiency of the oxidation catalytic converter is dependent on the temperature of the exhaust. The formaldehyde emission
from DMCC engine with an oxidation catalytic converter decreased at exhaust temperatures below 300°C , however, it increased between 300°C and
410°C. When the temperature was higher than 425 , the formaldehyde was greatly reduced again.
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HEr, FEREN G WA RLHENERR, B RERKY KA DMCC MREE K K &S HLA AT
ERERF AL TESHOR. Lm/F AR DRIVEREa M, AWK T F o R
LR — M RGBS P TG AT E A A NO K B B B (Yao er al. ,2007). 5 Sl 5eHAE
SeMALES P BN R R oS RBR SR, Ao, DMCC REFERMR HC A1 CO FHEBE R 1

1 5|5 (Introduction)
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RR, G A0 ER, T DUE K HC A
CO By HE ik (BhF 8% ,2006) . {H 2 , 7E X SRk R HC
FESESAFER FBRMNKRES K, @bk
FRET LI ER B, R IR ATI DT VE 2 1 R .
BB N IHLE S P REER R HR Z MR E,
BAFBERENHABRILESTRENEERSE
FEE FRANFHER, MERLAFEHENEE
B4y, Bag it R AN AT E HBERNBERE
Yz —. B, T i B R, R B R
HEZL2NRERFERNZ 2N EENR,
2 DMCC R Bt =X B i % AR IE .
KRR (2002) Xt 2 B 15 6 A4 HE R A0 = 304
A AL 35 B4 5% AL SR A B 5T, X 2242 % (2006 ) X
FF B VR i BB R T B R AL AL AR DL T
Semh il , %oF G vy FR B B2 S, A kR R 4 HE R B e 3R
AR AT DMCC #RBe 2 3t — 2 i IR HE K,
AT T EABELEAESERRRIILESR
Hh B HE B e B9 SR R BF 5E. E 44 (Chao,

et al. ,2000;Leong,et al. ,2002) 3& % {# 7 ¥ 45 6. %
{C(HPLC ) X+ SR RE A MR L BB S Hh B 2R e R AT
W,z sm i e, T RSN PR B A
W NS LS MR L&Y, B HPLC #r 4% & 5t
BEERAEGREERE. AXEZRERME
B RER RS EEL A 2,4-2HER
Bt (DNPH) MR BB R S BT RRELEY
B2 RE AR R AT AR W, B A R T B ) O e 2R
BRI ART RARERES.

2 LB/ EE5TF % (Experimental equipment and

methods )

2.1 SBRRERMANE

KE AR B— LK EB K
R S ML A TR R ), 7 S8 T L B S B Ak 4 )
L% A AR B A R WU B, b B R
B ARG E TR R 1 VRN EERARSH

£1 40QDI EHMHNEEHRARSH
Table 1 Fundamental parameters of 490QDI diesel

me e x 178 HE E®l RENR/ R BREE/ %R B AR M FE 1
/mm X mm /L ; kW/(r~min ') N-m/(r-min') /(gkW Lh"1) /BSU
490QDI 90 x 100 2.54 18:1 45.6/3200 156.8/2240 228 <4.0

KB A EEWIABEH . CW160 H iR 7 Il
LR RIS B 64, 6 R 3h Bl 45 F0 %
)R R IR BE AR BE 0 L i 3R B A SRR AR SR A
RHPLRESH2 5 FCM-05 B A 3him#e 2
FIXLmA PR AREAGNE; FEASAHAE
A (SP3420) 4347 , Bk M B T 4% (FID ) s AL %
fLa% & i B AL A AL B AL A% AL 32 2 R4y
ABERM(P) FE(Rh) FE(Pd) , RAENEFS

YR MR, 2 o B B HE SUBLE T6cm;; Y BEBTSY X
EHRE TR
2.2 MOBHER

ALK DMCC A8 MR, e B
T RNt TARR , & S ALAL LA S 58 5 BUOR e 07
AT, W 7E & 0 B BEA R B R A B
{56 FH B BB 5 M A T S, B R ARORL N BB 99. 5%
B arirel. R 2 AERATF BN EERESE

R2 XRAPENWLSE

Table 2  Properties of the methanol used in the experiment

B (20°C) BEAEY BMELH )T WE (LA OH ™ )it
CH, O g
HOH &R xS TR /(gemL™") (L C=01f) /(10 “*mmol-g ') /(10 "*mmol-g ')
99.5% 32.04 0.791 ~0.793 0.005 0.04 0.008
2.3 KB FRASHAERMNENF RO TEEFEDS K

S ¥k E R L% By 1800r- min B B HE K
RO A AER P BAE T, AR E
MREE B E, £ E N LARE R A% WBER
FRSPR PR, &R T B, K5 FR, A RS
BRMST. XTRRILEP FEBRRETEN

XHE R RIE (P H 455 ,2008) . LI X OB SE
TIEHL(disemR B ) \DMCC R E2 7 = F (Leqh/ W
BERED) RILBRT R E RS &, D R AR B
B EAEAS AHESEEXRSTFESEN
M, DL 3R B 38 I 4 ) SR R B AR DMCC R pe i
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KB HH P BEHEK.
3 ZIHHE R (Results)

3.1 J&Hl5 DMCC %7 X ¥ B 3 #oat b
FE¥ # 2 1800r - min ' B, 3B BUAEK (50% ) .
(75% ) & (100% )3 A~ 7 , 25 08B O 4l 5 i b,
BMBES PR FESESFIN 6 x10 .4 x10 A
3x107°, %7 10 x 10 ° AP, X 5 Shi(Shi et al. ,
2006) KB —2 ;R A DMCC R Be it , B |
FREAEAETOXI0 ~240 x 102 H , FE A&
KT I
3.2 DMCC My R T W B a1 7l JE xt
HTEFRABFEESRATIREEN
RREXHTHIFBERREEX B, BRHERF
BREBEIL, HERS, EXAFENGER SR
W/RBEAREENE I, SN/ FRERASRENE
B BEALRA:
Gog XHap
E_GﬁﬁmXHﬁm"'G#emXH%m (1)
A, H oy 2 S6TH G (42. 6MT kg ™' ) s Han N
2 T B A A (19. OMT - kg ™) 5 Gy 27 S THT Y 15
Fef (kg-h ') ;Gap N MM FEE (kg-h ™). H
B Gy ~Crp B LT AT AN BEZS B ST FELUE 3 T 3K
B
B1AARTAT, ANFE RSN FERY
HER % BL, B LL (Low-Load ) & 7= fi& 2 fif, ML
(Middle-Load ) 3 7~ W i fif , HL ( High-Load ) &£ 7/~ &
ik

Bl 1a N i1 for iz 17 B9 B I P SRS 0. IR 1R 4
BETE, HESIREE R 220 ~ 240°C , B H HF B HE A
BEE RS E MM S, e FEEE AT
46% B}, B HER B A 170 x 10 ° 4L JF B S
R BE A B 25% ~45% ,{H R AT 4R b gl S 4R
B R 10 5%,

Bl 1b Ko 1 iz 17 8 B HE IR L. B R
FESEAETOX10° ~90 x10 °Z &, fF Bk
B AAE. HE, 23 BALERSFRF
R ML, L LN 1 £

Bl 1c A E A friEts ot B HEcE o, #E <R
BE 360 ~390°C. M B S i HF i 7E 120 x
107°~140 x 10 *Z [0 , Z F B BB LN EH A K.
HEAERERTFRAERH BN, XEENES
R EfTe, B FBRFEE X, BRI KRR H B

BE 3R EAER, &RIEERKT
L3 EN
200 — a LL

[ R
2 iR

—

%3

<
I

FEEAE /10

[
<

<
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1 FRETATHEEHR ELITERIRLL
Fig. 1 Comparison of formaldehyde emission under different

operating conditions

3.3 HABEMBALCBECERNEH

B 2 St W B BB e L (44% ) i, HE IR BE X
AT A gs %t B BEHRR B R . i I 2 FT L HR SR
BAGT 250°C i, 40 )5 B S i B e 2>, b Bt
SEEBREK,EARFENEERE, MFESSRE
SHREFRHFEE, BRI FESED.
300 ~410 C 4L J5 F B HE O TR AL AT, D0 A4
A gs e R MR, 7E AL B9 VR AT AN URT RA9H
Fede B, [R) B RT DLORS SRR B AL A R P R, B
TRSFHFERERRFE X MEEBEEERF
BAEEAREATERTE, ELERTHF®
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R ; IR E R T 425°C, BB DR
FetE % CO, 7 H,0, i Bt = B iH #eds — T o, o4
LJE B S B0 R 3L

300 = i)
250
200 +

150

FIRE A8 /107

1
250 300 350 400 450
R /C

2 HSEEMECRULERLIRORE

Fig. 2 Influence of exhaust temperature on transformation

efficiency of the oxidation catalytic converter

4 1Fi8 ( Discussion)

ARBTRA, R T SRR R B S B PR
= EEAE T, KINENRER, AEET
FENER FREEGRIBATEATEBEFERXR
A B VSR A AR B R LR FR P N A
HFIFHFBRERERBTFBEEFIEPEMLT
AR FAE R WS D BUR T HESP R R
ZO EWE HFRBEUREHFSIETHER
it 6]

FRFBFEABRS RN, 7 DMCC BREETT
AT FEEHRREIFETELF. MAH,
FRESHEE/D, SURRMEEEFRESS
MR B, Aok EFRES RIS
BLAR. ROUATE, AR F BB S &sH#HE—
BRREEX ,INEE—EE ER LMW BEESHENK
B BAE R BRAR /DN, KGR BE, R, X SR AR
BR & SR RE R <kt G4

FEEREA R B RMAAR(2) A (3).
A (4) , B BB B 43 T B0 n B IR R UBE
FEMR AR R A& T A R T R AR BEAT. #h53t
BRM,FEIR B KT 720K (447°C) B, B BRI SR
FEERSDL B B BE AG RIEHE, BR# % L& AF
A BB , B8 S E BE 7E R IR T 2 A7 AU6E AT AL R
(A TEREH) 5B, 1994) . BXICR (FF
B ,1997) W40 T B i I 19 78 8 3 n #3260 ~
290°C Ky HHE AL 7R , 00 1 1 Bt = A AR, b I I AR
B, S5 R R A R R AT S R AL

R® # =3 =3 T 28 &
Pt Ag
CH,0H —-5CH,0 + H, (2)
Pt A,
2CH,OH —“$HCOOCH, +2H, (3)
Pt .Ag
CH,0H —-5C0 +2H, (4)

FELFERTFENRMAER(S), FRRESR
LR R .CO F1 HO By A 2 (6) A (7)

Pt.Cr.Cu

CH,0 +H, CH,0H (5)
1 Pt.Cr.Cu
CH,0 +-0, HCOOH (6)
Pt.Cr.Cu
CH,0 +0, CO, +H,0 (7)

R iz 17 i, FF SR BE7E 220 ~240C A,
FERMARER(6) X (7), Mot 7 # K, BiEE D,
HSPEES, TN FEE o P, ro ks
BERHFRBED. ER RS, BEE K, R
R B R , HE S &R R (6) VR (7) B
g, #F <R B & (300 ~310°C) , /A T /L
2T, BRFIREMRT 47°C ,EEME L
FIRERT A LR R R BB BE. & R iz 17 0, B
THEEMK, BERXTARFENES, FREE
F& BT RBL(2) AT, T E D %
T(6) (7)) BB RL, B I T #E 2R 3R FEAIG, BT LA
AP ERENESTRFBEMAERMES. 4R
EAGR - BE, TUREESH#EE,X(3).
o (4) R B AnaE, HF BE T fE B8 | Ak 4 B CO An
H, ,H, B30 S a] L B B R i %8, =X (5) , B
DEALE B SP I RS R

SE5 P BT PR A AL B AL AR I AL R R B R
437 Pd Pe Rh, F1 2L b 52 5 =X B % 8 AL ) B Ak —
TS S AL B A (UAT DAt B I R,
] B BT LUK B S B A R P I A AR . X
SBEEEFEREAMRFEN, WRESTRRF
BRL, FEEAERFEOERRTFRBHEN
BR HFSTHFBRERSHEN; R, P RIEFE
RIE R T HEBA RN ER, BS PR F s
A ERRW > DMCC BS W B B, B BB W
PRSP RBRFENHRE, HRFEN LR
BB REMBSHTERESEE.

Wb, RS R B R, RFE 7ML
B UAFRBEBSREBSYT HC HEE (EE,
2006) . 45 R W BUG 5 4 AL R A 28 X B R 1K R e
MREARE. HFRER T HC EHEKEH
F¥E(FID) & 3 f4 , T FID X B P i vy o7 % 4850 38 AR
6, XHFEEFERMN HC P AT FRE, &EF REd
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D FR 40 B R . AR SCSE B R A T T AT A W B
0 75 G ) P Bk 5 T FID Xof B iy oK 4 ) AL
B FAL TG HC W0 5 5 T HE B hn i 4 Il
BRIATE.

BARABREFIBRERBREL T AT RF
i 2/ HC R B % Sk, B DL 66 R R AL
FEFTEREGE R TSR X5 DMCC
R 8 G fEGTE

5 &% (Conclusions)

1) STt I o S AL A B Sk & B R 10 %
107" AP, 48 W AL F R A DMCC #Rpe i R B <
Hh PP B SO A0 10 ~ 40 15

2) FER K 1800r- min ', MR A BT B AT BT, AL
TP BEHRR B A MR 4B 08 Lo B9 3 hn i 3 & LG
RBAFREEH A LI 25% ~45% ;9 B TR
wATE, AL AT R SRR BB A B R A
K AEALSE B O #E R B & B R W A A T
P, B S T e S T 34

DAFBEMNEAFABRHERYRAE,
250°C DA i 44k J5 B S AT DA 282> 5300
~410C fEALJE B R TN HRER T
425°C DA b it 4L )5 B <O 8 LA DAA SRR AR

HFEAFERYD HC P AEEH B, 2 #0%
L5 HC 320> 5 5 T k388 hn it 4 U 25 R 5E A R
J& . HESIREE R T 425°C , 7T DA A4 4k 5% 4k 25 ) Bt
CUAGE-E: 358

REMEEM: 0 BL(195—), 5,8 -, # #&,1988 £ &
WFRELE, 1993 SHEATRGEB LSRR R L £,
1995 R %xEITH I S AEXEAEFARIBREER
EAERERIHE. ZEHAXTARARIN LR KA
%Ak H R o i & A BB E-mail ;arcdyao@ tju. edu. en.
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