Yy HAL R (Wuli Huaxue Xuebao)
January Acta Phys. -Chim. Sin., 2010, 26(1):23-28 23

[Article] www.whxb.pku.edu.cn

— HEAFN ZER E R R BUR N MERIXT LA 5

5 v A F L ENEE HAH
Mk x F: BB E?
C P ERERE MBS, TN 510640; 2 PEBFEE AR KRFEEREL RS SLRE, 58 230029;
s ERLEBEFgE AR BE, dET 100049)

WE: AT RBGES S E SN R RHOE L BEORXIAR IR e A1 AR J2 0 TR — Y i/ 4R/
M B AR R T SHE B TRITTE. G ' v R 2, PUA T — A B KR B o 1 o, 45 80 AR
8 I BT s S 3 I ek KA PR A U R TE ARG b B2 (R H B A5 5 0 B, A58 T A R ) B R B A 2.
L5 B PRI 1 [ B A 2 2 K B PR A R R R A 7 S LRI, 0BT 1 KR o 1 o A A P ) S5 ).
LYWL NP B B C P A, — WSO R T AR Cy R R R, C, Wi B IR BRI
LBEIIGTH O LI LIRS C, Hp [ B4 B 2K 23 KOV S F — P B e PP (L

KR FEWEM FTHE; CHEL AR ERIURAE
FESZES: 0643

Comparative Study of Dimethyl Ether and Ethanol Premixed
Laminar Flames at Low Pressure
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Abstract: Low pressure premixed laminar dimethyl ether (DME)/oxygen/argon and ethanol/oxygen/argon flames
(equivalence ratio: 1.0) were studied by molecular-beam sampling mass spectrometry (MBMS) combined with the
tunable synchrotron radiation photoionization technique. Combustion intermediates were identified by measuring
photoionization efficiency (PIE) spectra, and the mole fraction profiles of these species at different flame positions were
presented. Similarities and differences of main intermediate formation characteristics between the two flames were
analyzed based on derived reaction mechanisms. Experimental results show that both flames contain the same
intermediates such as CH,, CH,, C,H,, C,H,, CH,O, CH,OH, CH,—C=—0, CH,CHO, and CH,CHOH. In the DME
flame, the concentration of the C, species is much higher than that of the C, species, i.e., C, intermediates tend to form
rather than C, intermediates in a DME flame. In addition, formaldehyde is the dominant C, species in each flame. The
concentrations of C, species like ethylene, acetaldehyde, acetylene, and ketene in the ethanol flame are remarkably
higher than that found in the DME flame.
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Fig.1 Mass spectrum of the DME flame

(1) CH;, (2) CH,, (3) C,H,, (4) CH,O, (5) CH;0H, (6) CH—C—O0,
(7) CH3CHO and CH,—CHOH, (8) CH;OCHs, (9) CH;0C.H;

1500

9

1000 E || equivalence ratio: 1.0

pressure: 4.0 kPa

o
<
<

400 -

300

Ton intensity (arb.unit)

200 -

100 - 2
! Ll
0 ot LML
10 20 30 40 50 60 70 80
miz
B2 ZEREREE
Fig.2 Mass spectrum of the ethanol flame
(1) CH;, (2) C,H,, (3) C.H,, (4) CH,0, (5) CH;0, (6) CH;0H,
(7) CH—C—0, (8) CH;CHO and CH,—CHOH, (9) C,H;OH

2.2 NIEGHHEEYMERIHEIHILER

B 3.4 435 Wk LB KOG B EE IR
AEU L. RRH R Bk R 2 1) TR BE B B b e 1mT 3
mm N EZIHFET S, LW G CO F1 CO, )
A L, AT R, R AR T R Z )
CO,, /01y CO.

R KR K R R R A BLE R B IR bR
1l 5.5 mm &b H IR, 25 T 9% B 2152 EH 0.36,
XTI, X — W (I AN B, A e [E L
S5 A, W 0.36. P JGEHRA D RIES
FEAE, MIXEF CRE K, RO P A AR R
IRATBOEAE B R BH 2, 33X R RE PR R — Y ik 4y 7 v
FFAT i H B8t C—H 8% 3E C BT b, ia
fE o F i Hp—A H il O—H #EH#7E O
JRF b, BT O—H ¥ staem T C—H #, —H
ik 73— (A IO S0 SN B ) A il L AR s 2
T .

0.35
030 H |

£ 025

0.20

< 015
0.10
0.05 [A\uE
0.00 £

on

1

ole frac

0 5110.15.2025 30
Distance from burner (mm)
B3 —HBNEEEYRERS %
Fig.3 Mole fraction profiles for the major
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