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1 — mechanical vacuum pump, 2 — turbomolecular vacuum
pump, 3 — driver gas, 4 — gas mixing and handling system,
5 — tank, 6 — pressure gauge, 7, 8, 9 — pressure transducer,
10, 11 — sample collector, 12 — chromatograph, 13 — mass
spectrometry, 14 — spiral wire, 15 — data acquisition board.
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Fig.1 Sketch of a single-pulse chemical shock tube
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Table 1 Equivalent temperature T, and effective

experimental duration time t.

T5/K 701 Ate  tefty T /K Te/Ts
1100 0.87  0.76  0.47 889 0.81
1300 0.84 079  0.48 1029 0.79
1500 0.81  0.82  0.50 1168 0.78
1700  0.78 0.84  0.52 1304 0.77

3 XRHFR

3.1 BBEYNE

B 2 4 1.25mg By EEM AR TE 1625 K iR B2 T i
S0 15 2 A Y €5 BRSO . S R BT
XU LR MR ST R R T, BRI R
i =0 UL R ) 40 A

mVy
50

45

T=1625K

755

g 2 % %%

n O

12 15 18 21 24 27 30 33 36min
(a) HoA it

(a) Typical chromatogram

T=1625K

partial pressure (torr)

0 5 10 15 20 25 30 35 40 45 50
mass to charge ratio
(b) a7 i

(b) Typical mass-spectrogram

2
Fig.2

BTG RER, BEMEABRELED
Y EEATEL, Lk, O R BTE &
OOETH. 13- T, MR SFRTH. Fi
WO . K. PR, CHIE, KB, —WER. K

WA R BN, BEWIEEERE- DR AER
Ao — R ACERFIK. B 3 FIE 4 7204 T B EEA
A B A SR 7= 25 AL 2 AR SR W R ) SR 2 B
IR 7 By bR BEARAL B 25 5. WRE A, M
BEM R iR B IR R K. — LR, LR
. WEREAMEE, =GR YN
AR K. R B AR

60
VT

x 50F ,"‘V o CyHs
E A\A A . o H»
£ 40t ',v.-‘—ia«nz\‘ A 2% a H,0
z L - °==.Y~.-\V‘ . v CO
2 30t 4 A\\%} © CHy
= S < CoH
<= A ) 204
2 20t 828 > CeHe
+ o .agl 0 C7H
2 E'"DD"'D""D o..o e
g g P

o

1.5
T/(10°K)

B 3 = Y R 4 b R i ARl

Fig.3 Pyrolysis product distribution of mass fraction with

temperature
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Fig.5 Arrhenius plot of the pyrolysis rate of phenolic resin
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SHOCK TUBE STUDY OF PHENOLIC RESIN PYROLYSIS

Yan Weifeng Wang Su?)  Ma Wei Li Shuaihui Fan Bingcheng He Yuzhong Cui Jiping
(Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Sciences,
Beijing 100190, China)

Abstract The pyrolysis of phenolic resin was studied in a single-pulse shock tube at high temperatures between
1100K and 1800 K. Considering the very high temperature and short duration time in a shock tube, the heat
transfer process of sample particles in high temperature gas was analyzed and the heat equilibrium conditions
between the phenolic resin powder and the ambient high temperature gas was also discussed. The pyrolysis
product distribution and the pyrolysis rate constants of phenolic resin were determined using gas chromatograph
and mass spectrometry. The major pyrolysis products were identified as water, carbon monoxide, hydrogen,
acetylene and benzene. The pyrolysis process was divided into the lower and higher temperature regions at the
temperature of 1400 K. The different dependency relationships of the pyrolysis rate constant with temperature

for the lower and higher temperature regions were obtained.

Key words phenolic resin, pyrolysis, re-entry, shock tube, mass spectrometry, gas chromatograph
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