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Table 1 Thermal decomposition data of NC determined by TGA-DTA

No. T./K Y, No. T./K Y, No. T/K Y, No. T./K Y,

NC(13.88% N)

1 42315  0.9983 11  460.65  0.9882 21  477.45  0.07070 31  498.15  0.00995
2 427.65  0.9982 12 463.65  0.9840 22 477.65  0.02083 32 501.15  0.00956
3 436.65  0.9979 13 466.65  0.9777 23 477.85  0.01892 33 504.15  0.00902
4 439.65  0.9976 14  469.65  0.9680 24  477.95  0.01797 34  507.15  0.00878
5 442.65  0.9973 15  472.65  0.9517 25  480.15  0.01635 35  510.15  0.00839
6 445.65  0.9968 16  475.65  0.9293 26 483.15  0.01496 36  513.15  0.00799
7 448.65  0.9961 17 476.65  0.8045 27  486.15  0.01365 37  516.15  0.00777
8 451.65  0.9950 18  476.95  0.5076 28  489.15  0.01245 38  522.15  0.00715
9 454.65  0.9934 19 477.05  0.3385 29 492,15  0.01152 39  534.15  0.00616
10 457.65  0.9912 20  477.25  0.1896 30  495.15  0.01069 40  552.15  0.00504

NC(13.61%N)

1 423.15  0.9915 11  453.15  0.9809 21  477.15  0.9062 31  492.15  0.00913
2 426.15  0.9910 12 456.15  0.9788 22 478.15  0.8480 32  495.15  0.00837
3 429.15  0.9903 13 459.15  0.9760 23  478.65  0.6693 33  498.15  0.00763
4 432.15  0.9894 14  462.15  0.9725 24  478.75  0.4868 34  501.15  0.00706
5 435.15  0.9887 15  465.15  0.9679 25  478.95  0.3216 35  504.15  0.00648
6 438.15  0.9877 16  468.15  0.9615 26  479.15  0.1563 36  507.15  0.00602
7 441.15  0.9867 17  471.15  0.9519 27  479.65 0.01822 37  510.15  0.00561
8 444.15  0.9855 18  474.15  0.9363 28  483.15  0.01215 38  513.15  0.00539
9 447.15  0.9844 19  475.15  0.9286 29  486.15  0.01114 39 52215  0.00445
10 450.15  0.9827 20  476.15  0.9187 30  489.15  0.00997 40  543.15  0.00298
NC(12.82% N)
1 423.15  0.9872 11  459.15  0.9744 21  479.55  0.5029 31  495.15  0.02260
2 426.15  0.9869 12 465.15  0.9654 22 479.65  0.4163 32 498.15  0.01861
3 429.15  0.9862 13 468.15  0.9581 23 479.85  0.2769 33  501.15  0.01528
4 432.15  0.9860 14  471.15  0.9479 24 480.15  0.1238 34  504.15  0.01262
5 435.15  0.9855 15  474.15  0.9323 25  480.35  0.05726 35  507.15  0.01038
6 438.15  0.9848 16  477.15  0.9060 26  481.65  0.04810 36  510.15  0.00883
7 441.15  0.9841 17 477.65  0.8995 27  483.15  0.04476 37  513.15  0.00695
8 44415  0.9832 18  478.95  0.8920 28  486.15  0.03921 38  522.15  0.00307
9 447.15  0.9821 19  479.15  0.7830 29  489.15  0.03316 39  526.15  0.00149

10 453.15  0.9794 20  479.35  0.6740 30  492.15  0.02756 40  531.15  0.00018

NC(12.02% N)

1 423.15  0.9892 11  468.15  0.9671 21  487.65  0.1224 31  516.15  0.05528
2 426.15 - 0.9891 12 471.15  0.9581 22 489.15  0.1160 32  519.15  0.05298
3 429.15  0.9890 13 474.15  0.9448 23 492.15  0.1037 33  525.15  0.04917
4 435.15  0.9886 14  477.15  0.9218 24  495.15  0.09265 34  531.15  0.04597
5 441.15  0.9879 15  478.65  0.9020 25  498.15  0.08314 35  537.15  0.04323
6 447.15  0.9866 16  480.15  0.8684 26 501.15  0.07530 36  540.15  0.04221
7 450.15  0.9857 17  481.65  0.8311 27  504.15  0.06944 37  546.15  0.03994
8 453.15  0.9844 18  483.15  0.7653 28  507.15  0.06483 38  555.15  0.03706
9 459.15  0.9806 19  484.65  0.1440 29  510.15 0.06112 39  561.15  0.03505

10 463.15  0.9757 20  486.15  0.1289 30  513.15  0.05808 40  573.15  0.03206
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Table 2 Calculated results by fitting Eqns. (4), (7) and (10)
Eqn. (4) Eqn. (7)(n=1) Eqn. (10) (n#1)
NC E1 Ez Al Az sp" E3 As SD E3 A3 n SDU
/kI*mol™ /kJ-mol™'" /s /s' /% /kl-mol' /s' /% /kJ-mol' /s /Yo
13.88% N 181.86 171.73 10" 10'*7 4.53 153.45  10"* 1.03 152.04  10'"® 1.23 1.20
13.61% N 184.70 174.70  10'° 10" 2.94 155.08 10" 0.86 153.60  10'** 1.30 1.35
12.82% N 178.00 174.00  10"* 107° 6.54  156.38  10'* 1.98  155.00  10'°® 1.25 2.07
12.02% N 179.70 173.64 10" 10'7 1.45 155.92  10"* 5.90 153.36 107 2.93 3.19
e 1) SD Abndif2e , A0 T HAReREL F, F, A Fy
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Numerical Simulation of Kinetic Parameters

of the First-order Autocatalytic Decomposition of NC
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Abstract .

A numerical simulation method is presented to compute kinetic parameters of the first - order autoca -

talytic decomposition (FOACD) of nitrocellulose (NC). Based on the TG analysis results, two differenti-

al kinetic equations of the FOACD and the first-order reaction are proposed to describe change before and

after 50% weight loss of NC along with time.
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