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Abstract ; Influence of sodium carbonate (Na,CO,) on pyrolysis characteristics and kinetics of alkali lignin were studied by thermo-
gravimetric (TG) analysis. Result show that depolymerization or glass transformation of alkali lignin are effected by Na,CO,,
moving TG curve towards lower temperature. Na,CO; has a promoting effect on the formation of char. Derivative thermogravimetry
(DTG) curves of alkali lignin change from the original single peak to double peak. Coats-Redfern method was used to analyze the
pyrolysis process and dynamics simulation was carried out. The pyrolysis of alkali lignin is a two-consecutive step first-order reac-
tion, and the turning point of which moves towards lower temperature area. At lower temperature area, Na,CO, shows a promoting
effect on pyrolysis of alkali lignin, while an inhibitory effect at higher temperature area. Activation energy of main pyrolysis area
of alkali lignin decreases after adding Na,CO,, indicating Na,CO; to be benefitial for the pyrolysis of alkali lignin.
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Fig.1 TG(a) and DTG(b) curves of pure alkali lignin at different heating rates
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Fig.2 TG(a) and DTG(b) curves of alkali lignin with adding Na,CO, at different heating rates
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Table 1 Comparative analysis of pyrolysis data of alkali lignin

o Rl L B X 9 LK AR/ (%K)

e temp. for max. pyrolysis speed at different heating rates the maximum pyrolysis speed
samples 5 K/min 10 K/min 20 K/min 40 K/min 5 K/min 10 K/min 20 K/min 40 K/min
AL 339.6 351.5 365.3 377.9 -1.23 -2.73 -6.10 -12.09
ALC 17 363.7 370.3 377.17 384.5 -0.67 -0.97 -2.42 -3.97
ALC 2* 611.0 615.6 630.2 642.1 -1.12 -2.47 -5.39 -11.61

1) AL—#4li i AR Jii 2 pure alkali lignin; ALC —%571 10 % Na,CO, {58 A T % alkali lignin with adding 10 % Na,CO,; 17—/ the smaller
peak; 2" — K% the bigger peak; F 2[f] same as in following tables.
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Table 2 Kinetic parameters of alkali lignin pyrolysis at different heating rates

I # AR/ (K- min™") /K WAL/ (kI mol™) 5 /7 N T/ min”! ZRPEAH G R B
heating rate temperature range activation energy pre-exponential factor  linear correlation coefficient

485~685 33.8 4261.57 0.998

> 690~785 11.6 16.25 0.997

490~688 37.8 5226.28 0.996

10 693~805 15.4 27.38 0.999

AL 20 493~692 43.5 7608. 26 0.997
697~822 18.7 46.25 0.996

505~710 48.9 9687.52 0.998

40 716~840 22.5 62.79 0.995

s 480~680 29.8 3369.50 0.997

685~782 14.2 21.46 0.999

484~685 33.2 4517.42 0.997

ALC(10 %) 10 690~798 17.9 34.22 0.996
20 489~688 40.2 4289.19 0.998

692~814 20.9 51.85 0.999

496~699 53.6 8214.27 0.998

10 706~829 25.3 85.62 0.997
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