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5- F]Y 5 -2 Y g R e g s T L2t o P R b ) <5 SR
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HC——CH HC——CH

A A 2-(5-HR g3 ) ok e i B 3 3 1 R S 174 T 248 s
AR L 1-E AR -1,3,4- 1% = 4% (CH,=C=CH-CH=
C=0, m/z = 80) 1 H it F(CHO),

HQC\C/O\C/CHO HZC\\C c//o +HCO 7
A

s 1-840-1,3.4- 1 = a AR EfE N 8.19 eV,
XA AE S DMF KIEH miz = 80 BYRREE H 8] y= 4

f S5 B i, 8.27 V(I 3@ FTR)W 4. AN,
30— A9k I 0 2P R I ke - 0L 1)
T[25]_

2 T SR e A T, AT R T LA Al
IR,

C6H5CH2 + 02 —> C6H5O + CHQO (2b)

X — N5 (2a) BT R BV A TE S, e filit, 2-(5-H
R ) W i 5 YR 1) 4R P B IOt P LA AR B 2-(5- F )k
Ve 2 S 58 A1 P

o. o. .

H3C\C/ \C/CH2+O HSC\C/ \C/O+CH o
\ \ - (3b)
HC—CH HC—CH

2-(5- ¥ 35 ) W g 36 40 356 T 3 a1k et B 1) T 34 Ak
R 1,4- 48 4-1,3-T —#5(0=C=CH-CH=C=0, m/z
=82)!"%,

o .

HsC\C/ \C/o 0O=——=C=—=CH
\ oo T ®
HC—CH

R 1,4-Z5AAR-1,3- T BT A i B HE Y 8.01 eV.
WE 3(d)fi7~, 78 DMF KJGEH miz = 82 (RREEH ]
72 R O HE S SR R R B AT LA K B B A H S E
8.05 eV Al 8.41 eV. [ 1,4- 5 AC-1,3-T e
BB AT R S X A MK Y SE 50 R B RE W) A A AR AT
P, (8)xC T R N & FTRE Y. X — R Beh [a] F= 4
7E 2-F kg Jog TR ORI E, FTRESE R TR 2-
FR LR O, BRBHOME S KR, el 73X B4 be
H R =W (S, T 7E DMF G, 2-F 5Lk i i (=
BRKEE, AR 1,4-Z8MR-1.3-T ZmmEs
A A

(i) 2-(5-FHHE)km R R 5 H MRS, 5K
HEE2R L, 2-(5-FH ) nkmg 5L F e th ] L 5 35 &
A 2- 2 Ke-5- F L0k iR (CH5C4H,OCH,CH;, m/z =
110),

HgC\C/ \C/CHZ oH HGC\C/ \C/C\CH
3 ———— 3 9
\ 7/ N ©)
HC—CH HC—CH

2-£H-5- IR IR TSR LB R 7.95 eV, XA
BAH 5 DMF KM miz = 110 B9RBE b a) 7= 9y il
B RIOCR 2 T LS I A4 = (W FEL S B, 7.89 eV (N
K 3(b)FTR), WA AR ik, 9)ZB R v &
AIAERY. 2- 2 JE-5-H JE IR 7 Wu 26 AP g b &
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kSN

2- £, H-5- H L 0k g 8 ok 2 S s N B T AL Gl A
L3k RN, 2- 4, 3k-5-F Lk v UL AL R, 2-
s Fe-5-F L (CHAC4H,OCH=CH,, m/z = 108),

O H
HaC . \._—C—, HiC . \\._—C—_
C c CHy o C C CHs 4R, (10)

e
TCHy +h, (11)

T 2- 20 F-5-F RL g pY TR L S RE R 7.79 eV,
XA EAE S DMF KJEH miz = 108 ke b ] =
YIS R L B RE, 7.74 e VAN 3(e) sV G 1R 4F.
R, (LOYA (112 78 Y 52 It 2 Tl BE 1.

(V) 2-(5-H 3k M 2 L A FF R s 0. Gn 2
2EANEE NIAABEER 2-(5- 3 )k i 35 B 3 3R ] L3
Ik W R A ) F IR R Al 1484 -1,3,4- 188 =0 il
FH 3,

HaC\C/O\C/CH2 HzC\\ //O +CH,
= N e

(DHF2)zN s R B e A i 1-8A%-1,3,4- 18 = 4.
TE 2-F 3 O -t i 21 7 X —BR e R [R] P 4
B A 2,

HC/ \C/CH2 \\C C.// +H
F&_({/H - \_/ . (13)

(MR PR AR LR SN 2R B N, 7 DMF
KA E AR TTRERY. AN 3, TEREErh
[B] 7= %) m/z = 80 B PIE H, I LWL 51—~ FF 5 B i
MIHL BIRE, 8.27 eV. Wu 2 APHR sz 45 1, XA
BABE R R P~ i f B RE AR R I . B R R Wu %
FEAAE B RRE KOG I 2] 5- F 3 -2 B Lk g
T R12 R %42 KM T A i 1-48040-1,3,4- I = M il £
JZ .

(V) 2,5- W B R-2.5- A Wl i Je g .
Simmie 25 AR, 2-(5-F 5L mk il 35 P 5 ] i
WA RN AR S 2,5- W ROk 2,50 Ak
(CH,C4H,OCH,, m/z = 94),

HaC— O\C/éHz HCa O\C4CH2 o (14)
N\ \_/ '
HC—CH HC==CH
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1E DMF KAE R miz = 94 (R EGE R 8] 7= 9 1 6 e,
AR M 2R B T LU 2 YA B S RE, 8.01 eV ANl
8.62 eV, W 3(H)FT/R. B A X1~ B e S5 A W fL
BB SCHRIA, 8.49 eV AHWI A BARMX N RE S
2,5- O H 3E-2,5- AU R G Y LS BE Y 1T ARL(EL, 8.05
eV WA AREF. R, (14)2 78 By S0 J2 AT fE i

2,5- 0V F k-2, 5- A g T R i 48Uk S Bt
THFE,

o o
HCx~ " \._—=CH Hlx . \._—=0
T==c = oy G °= +cHo  (15a)
HC=—=CH HC=—CH
o o
HzCQC/ \C¢CH2 HZCQC/ \C¢0 com, (15b)
HC==CH HC==CH

Wt E AL N, 2,5- 0 F k-2, 5- U Ik g ke
A 5-30 F 3L -2-48 4% -2,5- — & Wk i (CH,C,H,00, m/z
= 96). 5-3F F 3E-2- % f0-2,5- — S Wk e Y i H B fE
4 9.41 eV. 7E DMF X JaH m/z = 96 (IR eH R 7= )
) s R B 00 i RO B 5 5 AN TR FL S B A
W SCEAE. X AT BESE TR FIOE 5 K, 1§
TSN YIME S, 1A, NE 3O LUE S, &
Y5-3I F 3E-2- 40 -2,5- A kg B IR, 2,5-
- 25- AR E S B RS, XEKEAHRK
7R RO 5 4 Rl BEAN AN (3(a)), (9)FI(12)xX58,
WA B B AL P P BE A B, LA ZE T UL AN 2 X R
HH B (S5,

2,5- - H Lk mi /i A AR SR TR Z K M R
SN 21 B R e v ] = an 2 1 Bz, 2,5- H e R
HTHFER AR N 4 .

3 fAES

i 2,5- 7 F Sk i A IR S R R A BE AT 5T,
HE T KIETH I — R IVRBE 7, 45 2,5- 1
SEURIE ) S AL R S RAT A, R T 2-(5-H )
IR I PP R 1) S 2 AT FE SO, 583 T 2,5- 1 Rk
R P9 AT B P MR S g . 2,5~ R R i 2 23 5 <R
SO A= i 2-(5- FY 8 ) K il 5 Y BE T BT 48 2-(5-F 3%)
IR i P T LA A S A S R T BT AR, T L
Ao TE BRSO T T FE, 3 n] LA A F e 2 B AR
G o 4 R I AT 2 W O 2 — AP B AR LA, AE
2,5- T F BRI SO FOULIN 21 2- F Rk g g A i, I
1, 2,5~ PP g e e S50 0 P g BT S i A
i 2- P R Rt T BEAY .
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1 2,5-Z FERRR /SRRSO R BRI = R R HL RS B AT 435X

B BE(eV)
J A L ThICAFROT T
FHAE SCHRAE @
15 9.80 9.84 1 3L (CH;)
28 10.50 10.5138 L (CoHy)
30 10.83 10.88 H % (CH,0)
39 8.69 8.67 FRPIEE(C3H3)
40 9.71 9.692 N M (aC3Hy)
40 10.34 10.36 PR (pC3Hy)
41 8.11 8.13 Js T 2 (CH,=CHCH))
42 9.57 9.617 ZJ T (CH,CO)
44 9.36 9.33 )% (CH,=CHOH)
44 10.24 10.229 7. (CH,CHO)
52 9.53 9.58 2K HE I (HCCCH=CH,)
53 7.95 7.95 2- 7T 4k-1-%£(CH;CCCH,)
53 7.95 7.97 1- T 4-3-3£ (HCCCHCH;)
54 9.03 9.072 1,3-T Z %% (CH,=CHCH=CH,)
54 9.23 9.23 1,2-T — )% (CH,CH=C=CH,)
55 7.49 7.49 1- T #-3-2E(CH;CHCH=CH,)
56 8.87 8.95 F 3L 2, 4% (CH;CH=C=0)
56 9.15 9.10 2-T #% (CH;CH=CHCH3)
66 8.54 8.57 BRI M (cCsHe)
68 8.58 8.59 1,3-J% —J# (CH,CH=CHCH=CH,)
70 8.86 8.80 2.3 2.} (CH;CH,CH=C=0)
70 9.62 9.65 3-T ) -2-Ef (CH,=CHCOCH3)
78 9.23 9.24378 7K (CeHy)
80 8.27 8.19” 1-%84%-1,3,4-1% =J# (CH,=C=CH-CH=C=0)
82 8.05 8.01% 14-—454%-1,3- T ZJ# (0=C=CH-CH=C=0)
82 8.40 8.38 2-FP 1k I (C4H30CH3)
94 8.01 8.05" 2,5- 0 H %E-2,5- — &k (CH,C4H,OCH,)
94 8.62 8.49 ZK 1 (CHsOH)
95 6.74 6.66" 2-(5-H 3k y ke g 35 HY 5 (CH5C4H,OCH,)
96 7.95 8.03 2,5- {1 2 g (CH,C,H,OCH3)
108 7.74 7.79% 2- )i -5 - H L MR (CH3C4H,CH=CH,)
110 7.89 7.95% 2- 2 H-5- H B M (CH3C4HLCoHs)
110 8.91 8.84 5-F 562 FH 1k BE 1k iRg (CH,C,H,CHO)

a) SCHRE: b) THRMH
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0} 0}
H2C§C/ \C4CH2 0 HZC§C/ \Céo

\_ S =\

HC=—CH HC=—CH
T.H
o o o ,
mc\\c// \\C//cm N mc\\c// \\C//CHZ on, mc\\c// \\0”3\\Cw
\ g \ g \
HC—CH HC—CH HC—CH
— ] |
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Formation and identification of primary combustion derivatives in a
lean 2,5-dimethylfuran flame
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Low-pressure (4.0 kPa) premixed laminar 2,5-dimethylfuran (DMF)/oxygen/argon flame with an equivalence ratio of 0.8 was studied
with tunable vacuum ultraviolet synchrotron radiation photoionization and molecular-beam mass spectrometry. Photoionization mass
spectra of DMF/O,/Ar flame and the photoionization efficiency curves of the combustion intermediates were recorded.lonization
energies of the combustion intermediates were obtained from the photoionization efficiency curves. Structures of the combustion
intermediates, including the oxidation products and the higher derivatives of DMF, are identified by comparing the measured
ionization energies with those reported in literatures or those calculated with quantum chemistry methods. The formation and
consumption of DMF and its primary combustion derivatives are proposed based on the combustion intermediates identified.
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