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Abstract : Thermal decomposing curves of lycorine hydrochloride were obtained in the nitrogen atmosphere by thermogravimetry
and differential thermogravimetry techniques. Two thermal analysis kinetic methods of Achar and Coats-Redfern were used to
speculate the probable mechanism of thermal decomposing reaction and the kinetic parameters. The shelflife of lycorine at room
temperature was calculated by the kinetic parameters of the thermal decomposition. Before 233.9 °C , one molecule of the crystal-
line powder had lost 1 molecule H,O and 1 molecule HCIl. The most probable kinetic mechanisms of the second-stage and third-
stage (o ,_ o) thermal decomposition were all chemical reactions. The corresponding mechanisms follow Reaction Order while
the third-stage (o ¢_, o) thermal decomposition was Nucleation and growth, corresponding with Avrami-Erofeev Equation. In ac-
cordance with the data of TG and Gaussian simulation, one molecule of the crystalline powder lost 1 molecule CO, at the second-
stage weightlessness and lost another 1 molecule CO, and 1 molecule NH; at o, , _, , of the third stage while a molecule CH, was
lost at ay ¢_; , of the third stage. The storage time of lycorine at room temperature was about 3 years.
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Fig.3 Thermal decomposition mechanism of lycorine hydrochloride
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%1 3 F Achar,Coats—Redfern ;5T E T ERI K EEIE (B =10 °C/min)
Table 1 Weightlessness data by Achar and Coats-Redfern methods
2= second stage

% second stage

[=2e ®9,2-0.7 ®.8-1.0
Noo i MR RfoEk L BoR(a) Rl Bk bk
temp. conversion  ( doz/ldt ) /minj] temp. conversion  ( da/flt ) /min"1 femp. conversion  ( da/.dt ) /min.’l
percentage rate of conversion percentage rate of conversion percentage rate of conversion
1 520.27 0.2074 0.1616 611.85 0.2032 0.0818 683.54 0.8034 0.0637
2 523.20 0.2543 0.1624 617.87 0.2541 0.0880 686.53 0.8218 0.0575
3 529.09 0.3537 0.1552 623.38 0.3041 0.0923 690. 06 0.8402 0.0523
4 532.52 0.4059 0. 1456 628.40 0.3509 0. 0946 694.58 0.8622 0. 0468
5 539.42 0.5029 0.1336 633.91 0.4038 0.0961 698.09 0.8784 0.0432
6 543.39 0.5552 0. 1280 638.93 0.4517 0.0965 701.10 0. 8905 0.0402
7 547.37 0.6051 0.1248 643.94 0.5002 0.0975 706. 12 0.9093 0.0356
8 551.34 0.6546 0.1216 649.45 0.5541 0. 0965 709. 12 0.9195 0.0333
9 559.83 0.7559 0.1160 654.47 0. 6030 0.0880 711.63 0.9275 0.0314
10 563.83 0.8019 0.1136 660.51 0.6501 0.0737 714.14 0.9351 0.0299
%2 XM Coats—Redfern Achar ;5 R EHEARTFEMEHEXNZHFESE (B =10 °C/min)
Table 2 Linearly dependent kinetic parameters by Achar and Coats-Redfern methods (S =10 °C/min)
Coats—Redfern 7% Coats-Redfern method Achar ¥ Achar mothed
pam [ ALRE(E, )/ T WAGRE(E L)/ —
stage No. (k- mol ! ) InA linear correlation (kJ- mol ™! ) InA linear correlation
apparent coefficient apparent coefficient
activation energy activation energy
4 165.59 33.90 0.9818 102.89 20.01 0.9939
6 176.56 35.72 0.9851 120. 84 23.39 0.9962
7 161.62 32.14 0.9804 95.89 17.57 0.9922
9 226.47 47.60 0.9942 195.70 40.85 0.9974
iy 7 16 95.65 19.95 0.9894 53.02 10.59 0.9635
second stage 17 147.98 31.84 0.9901 105.35 22.45 0.9947
18 200. 31 43.58 0.9904 157.68 34.18 0.9976
19 304.97 66. 89 0.9907 262.32 57.47 0.9971
20 409.61 90. 08 0.9909 366.98 80.65 0.9960
36 138.44 30.28 0.9979 127.88 28.05 0.9790
4 172.98 29.11 0.9940 118.29 18.79 0.9803
9 219.68 37.86 0.9983 189.15 32.12 0.9969
17 147.38 26.10 0.9969 107. 67 18.64 0.9904
18 200.03 36.05 0.9970 160. 32 28.57 0.9934
%02-07 g 305.33 55.75 0.9971 265.62 48.26 0.9953
20 410.63 75.33 0.9972 370.92 67.83 0.9960
36 126.13 22.56 0.9997 112.04 19.97 0.9977
o 40 103.46 19.57 0.9883 83.53 14.28 0.9942
third ;mge 6 82.25 11.20 0.9990 45.37 5.00 0.9870
12 179.57 30.17 0.9998 191.36 32.29 0.9964
17 90.91 15.28 0.9999 81.28 13.77 0.9898
18 125.09 21.86 0.9999 115.46 20.32 0.9951
ayg_10 19 193.45 34.82 0.9999 183. 81 33.25 0.9983
20 261.81 47.64 0.9999 252.17 46.05 0.9991
27 28.05 1.89 0.9881 -179.06 -16.20 0.9996
36 154.21 27.60 0.9990 193.09 34.39 0.9942
40 280.36 52.20 0.9979 120. 10 20.75 0.9908
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Table 3 Kinetic data for the thermal decomposition of lycorine

%5 =4 second stage

%5 " second stage

%0.2-0.7 %o.8-1.0
grge HERE(E,)/ Mt EGAE(E,)/ Mt TEGRE(E,)/ et
mothed (kJ-mol™) AR r (kJ-mol™) RBr (kJ-mol™) ES
apparent InA linear apparent InA linear apparent InA linear
activation correlation activation correlation activation correlation
energy coefficient energy coefficient energy coefficient
Coats-Redfern 138. 44 30.28 0.9979 126.13 22.56 0.9997 193.45 34.82 0.9999
Achar 127.88 28.05 0.9790 112.04 19.97 0.9977 183.81 33.25 0.9983
T IAE
I 133.16 29.17 — 119.09 21.27 — 188.63 34.04 —

average
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