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Table 1 Calculation of reaction order and reaction rate constant
temperature/°C n ky (mol/kg - min)
55 0.97 6.5455E -004
65 1.02 0.0011
75 1.09 0.0029
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Table 2
HTPB/N100 and PET/N100

Kinetics parameters of polymerization systems

system E,/k) - mol ™' In(A/s™") r

HTPB/N100 70.57 14.37 0.9822

PET/N100'] 75.65 16.27 0.9863
N K WwWWwWw. energetic-materials. org. cn
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Table 3 Rate constants for the catalyzed HTPB/N100 reaction

TPB content/% 0.2 0.4 0.8 1.2

ky(mol/kg - min) ~ 0.00195 0.00238 0.00311 0.00495
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Fig.4 Relationship between time and viscosity for HTPB/N100

reaction catalyzed with TPB
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Table 4 Constant( A) and rate constant( k) of exponential
model
TPB content/% no/mPa s A k R2
0.2 187.84 0.24429 0.01685 0.99677
0.4 186.78 0.18803 0.02079 0.99838
0.8 185.32 0.06073 0.03158 0.97560
1.2 196.25 0.05022 0.03983 0.99029
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Reaction Kinetics and Viscosity Variation of HTPB /N100 Polymerization System

ZHENG Shen-sheng', GUAN Lifeng', DONG Lan’

, WU Kui-xian'

(1. Institute of Chemical Materials, CAEP, Mianyang 621900, China; 2. Nuclear Physics and Chemistry, CAEP, Mianyang 621900, China)

Abstract: Hydroxyl-terminated polybutadiene( HTPB) /N100 reaction kinetics was investigated by method of the ratio of concen-

tration and time. Matlab software was applied to calculate the reaction order and rate constant under different temperatures. The

effects of various additions of catalyst on reaction rate, and the relationship between time and viscosity for HTPB/N100 reaction
were studied. Results show that the reaction of HTPB/N100 belongs to the first order reaction, and activation energy is
70.57 kJ-- mol ~'. With the increasing of catalyst proportion, the reaction rate constants increase, and the established exponential
model for time-dependent of reaction system reveals their quantitative relationship.
Key words: physical chemistry; HTPB/N100; reaction kinetics; viscosity variation
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