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Kinetic Model of Synthesizing 3 ,4-Diaminofurazanofuroxan
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Abstract ;

The 3,4-diaminofurazanofuroxan was synthesized with-8-aminofurazane-4-carboxamidoxime as raw mate-

rial, the effects of the concentration of reagent,\reaction temperature ahd_reaction time in the reaction system on the

reaction rate were investigated. According to_the regression calculation of the experimental data with Batch reactor

kinetic rate regression by ChemCAD and-the rate equation‘processed by linearization, the reaction order, reaction ac-

tivation energy and frequency factor were receivediand the kinetic model of DAFF synthesis was set up. The relative

error between the experimental value With\calculated one was less than 1% through analyzing the error of the kinetic

model, showing that kinetic equation and kinetic parameters were consistent with the reaction kinetic behavior. The

conversion rate and selectivity can be improved by the inhibition of side reactions through decreasing the temperature

of the reaction, increasing the concentration of the original material, reducing the concentration of the sulfuric acid,

and using the batch operation model with stage addition.
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Table 1 Concentration changes of components at

different reaction temperatures

C/(mol « L™
t/C
NaNOQO, AAOF DAFF
10 0.0860 0.1799 0.2702
20 0.0560 0.1655 0.2681
30 0.0307 0.1544 0.2652
40 0.0040 0.1409 0.2637
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Table 2 The concentration changes of components at 40°C

C/(mol « L™1)

t/h

NaNO, AAOF DAFF

0 0.8299 0.8299 0

1.0 0.1639 0.2585 0.2424
2.0 0.0669 0.1741 0.2623
2.5 0.0371 0.1579 0.2634
3.3 0.0040 0.1409 0.2637
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Table 3 Rate constant and regression error of the

main reaction at different temperatures

T/K Ty ' /10° ke /10 In £, R/10°
283 3.53 1.4935 —8.8092 2.1381
293 3.41 1.8453 —8.5977 2.9320
303 3. 30 2.2845 —8.3842 3.6826
313 3. 20 3.2845 —8.0211 4.5698
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Table 4 Rate constant and regression error of

the side reaction at different temperatures

T/K Ty '/10° ke /10° In k.. R/10°
283 3.53 0.9234 —11.5926 2.1381
293 3. 41 1.2598 —11.2820 2.9320
303 3. 30 1. 6872 —10.9899 3.6826
313 3. 20 2.4858 —10.6023 4.5698
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Fig.1 The Ink,. vs. 1/T relationship for the

main reaction
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Fig. 3 The vary curve of molar concentration with

time for compound process at 40 C
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Table 5 The relative error between the experimental

values with calculated ones

. . ) C/(mol« L™H) FH %}

LAt o/ C T S .y
DAFF-21 10 0.2691 0.2702 0.4088
DAFF-23 20 0.2697 0.2681 0.5933
DAFF-25 30 0.2672 0.2652 0. 7485
DAFF-27 40 0.2624 0.2637 0.4954
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