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Abstract: The process of deflagration to detonation transition (DDT) of epoxypropane is studied in the shock tube.
The study aimed to obtain the spectra information about the intermediate products of epoxypropane after fast
reaction. In the experiment, by using an advanced intensified CCD spectroscopic detector and self-made electrical
single pulse trigger, emission spectra of C, with bandheads 516.52 nm, 512.94 nm, 563.55 nm, 558.55 nm,
554.07 nm,550.19 nm, and 544.77 nm have been detected in the DDT process of epoxypropane with exposure time
of 2 us. Two vibrational band sequences (Av =— 1,0) of dSHg—oﬁ Hu are identified. And the experiment is
performed many times; from the pressure sign monitored by pressure sensors, it can be nearly confirmed the
sameness of DDT in the 500 ~570 nm region. Furthermore, this experiment indicate that C, radical is one of the
main products of epoxypropane in the DDT process, and the several possible reaction passage are given, too.
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Epoxypropane; itensified charge coupled device detector
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Fig.1 Schematic diagram of the experimental setup. 1.
shock tube; 2: sample in; 3: window for trigger;
4,5,7, 8: quartz gauges; 6: fiber window; 9.
ignition device; 10: data acquisition and analysis
system; 11: photoelectric converter; 12: DG535
digital delay generator; 13: computer with
WinSpec/32; 14: spectrometer controller; 15:
spectrometer; 16: ST-133 controller; 17. PI-
MAX ICCD detector



23 BB HEANGRREBRRIRT =Y C KRG 263

3 EWARSHT

FI LR SR 5 B AR , 0 B4R R Be 7 K K 8
PG NI B S R I R DO AT T R E AR S,
M 3 JAs N 45 19 1 45 5 ) ek M 0 5 3 480 7N s
MR R R . LR P RATERM AR ITE
HRF 7] Ry R B £ B 1 0 T o BR 4R PR e SR AR e 4R R
FEAS [ F 220 B) B 25 2 SO 0T T B, OGRS e
PR » TERRE K B0 46 B B HC G 48 5 8 55 » W] L B K 4
DX IRAR BB L 3 — S0 P 4 BE 2 B Y BB AT O s (HR B
WA 06 0 I THT £ 4% 1) B B 728 ¥ 184 0K, O 8 I B R 4
55 » L TR AR AR N RS U R AT Ik R K

B 2 (a), B 2 (b) B/ ot i B 8t 2 78 % H
1200 g/ mmyEHE FDEIE R EETE25 e 15 B0 T HRIY
B AN bR e B TR BB S R 56T, 1
If 434 5 2L F TR 1 A8 1K 20 BE 1 AT IR0, 2 nm, py B AT
B, #E 500~570 nm ¥ 38 BE i Bl 9 , 77 76 3 B0 B 3
SERRA ORI TR RIE LRI T & hn T 3%
SR Z LIE RN . X EOOLTE AR o AT E R
T BSEETR E RR R F — R E
BHER . BB K ERABEE , WOt B AT Ll
e SR S B AE  Be kR e h S R P P R R G,
H 1 ZEHTIE (Swan) 17 R B & O, 24811, TR
WA G WA & ] o ], Bt
Av =—1,0 BIPIMIR 3 5 3 o AR 3 4 A SRR [4 ]
AR KA B R AR SR I B Ay = O fUBER 2
2N, T Av =—T1 PR AR B 5 ~ 6 V7, Al WL
fREEERE. C M R EEFERS R 1.

#1 G HHEFRSRINFIF L
Table 1 Band heads of C; Swan system

Wavelength A /nm  Transition W Strength
516.52 dIl,-a*1l, 0,0 Very strong
512,94 P I-a’I1, a,n Moderate
563. 55 dI,-a*11, o,D Strong
558. 55 dIl,-a*1l, 1,2 Strong
554,07 dPI-a*I1, 2,3) Moderate
550. 19 P11, 3,40 Weak
544, 77 dI-a®1l, (5,6) Moderate

X B 2 iR WSS 2 PN 5 W e R IR R

HBREOGETRT G WHEW RW R OEES EH
— b il LA 2 Brdn) » BT TR AN LR IR 5%
R TR b ol PR BB B BE I Fe, Mg, Al S50 R
WA T A AR A . A SR B R O A B 5T
W27 5], ASLH7E R 1200 g/ mmotHFIEG
TEIUREETE25 pmRy g DL T W IR A Be i R e J 5l

THEAT T ZWE R PRI B 75 (R UES K25 & B
KK B RN R RO T U 8 R M U
e 3 s W T B s ) A5 5 R W R, SRR SRR
AL ZMTHRME T C A i R EH R 5%
2. HICIRATAT IR G A B RH A NIRRT
BEERPREE Yz —,

. 1750{ (@ O
: 1500 = Mg 5185
< 1250 T Fe 537.15
£ 1000 W&,\ M Wk %
£ 750
£ 500~WMW W }"
2501
510 520 530 540
Wavelength A/nm
17504 (b)
S 1500+ Al 5‘39 79
< 1250, © @ (1 2) (0 1
£ 1000 T
: )
O NW W“W W” “N
E 500 M f«
950+
540 545 550 555 560 565 570

Wavelength A/nm

Bl 2 B4R b R A o R R R B R B O .
A=07F, (b) J|WBIH Av= -1 751
Fig.2 Emission spectra of Epoxypropane in the DDT
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process, acquired from window 6, gate width: 2 us,
gain: 228,
1200 g/mm, (a) Vibrational band sequence Av =0,

spectrograh  slit: 25 ym, grating:

(b) vibrational band sequence Av= —1
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