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Abstract: Thermogravimetric analysis was carried out at different heating rates to determine the
pyrolysis behavior and kinetic parameters of bischofite. Based on the differential
thermogravimetry (DTG) and thermogravimetric analysis (TGA) curves, the bischofite
pyrolysis was divided into three main mass-loss processes, namely, stage [[ (73.92~
278.14 °C), stage [l (278. 14~540.27 °C) and stage IV (540. 27~849. 52 °C). The multi-stage
reaction separation (K-K ) method was utilized to further divide the overlapping DTG curves.
The pyrolysis products were analyzed by XRD and Fourier transform infrared (FTIR)
spectroscopy, and the pyrolysis mechanism of bischofite was clarified that the dehydration is
triggered by the breakage of the Mg—O—H bond, while the enhancement of the Mg—O bond
prompts the hydrolysis reaction and hinders the dehydration. Finally, the activation energy of the
sub-reaction was determined by Friedman’ s method, and the pyrolysis kinetic model was
constructed by combining the customized reaction function with the kinetic compensation effect.
Key words: bischofite; dehydration reaction; pyrolysis; kinetic parameters; thermogravimetric
analysis
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Table 1 Mass fraction of major impurity ions
in bischofite %
Ca* K’ Na® Sr** Si** SO,

0.162 0.0915 0.794 0.00355 0.00362 0.2682
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Table 2 Initial temperature T,, ending temperature T,, and maximum decomposition rate temperature T,_,,,
maximum decomposition rate k, and conversion rate «
-1 Il|
B/ (K-min") ¢/°C #/°C ¢, /°C kA% min™ a B/(Kmin") #/r°C  t/°C t,/°C % min') «
5 104.00 142.24 124.14 0. 045 0.31 5 357.42 488.81 404. 66 0.0041 0. 65
10 114.09 161.81 133.46 0. 069 0.31 10 369.44 527.70 413.82 0.0074 0. 64
15 121.45 173.05 145.89 0.093 0.31 15 387.04 540.27 430.56 0.0130 0. 65
-2 V-1
B/ (K-min") ¢/°C /°C t,/°C kA% min™ a B/(K'min") ¢/°C  t/°C t,/°C K% min") «
5 142.24 174.84 156.76 0. 030 0. 44 5 671.27 750.14 728.86 0.016 0.91
10 161.81 202.33 170. 66 0. 053 0.43 10 682.11 776.96 766.17 0.032 0.90
15 173.05 213.60 181.52 0.078 0.44 15 684.91 803.78 782.74 0. 037 0.92
-3 V-2
B/ (K+-min") ¢/°C ¢/°C t,/°C k(% min") «a B/ (Kmin') ¢/°C /°C t,/°C k(% min") «
5 174.84 239.45 221.40 0. 020 0.59 5 750. 14 796.55 757.56 0.015 0.99
10 202.33 262.29 233.88 0.037 0.57 10 776.96 823.04 778.71 0.033 0.99
15 216.60 278.14 243.64 0. 056 0.59 15 803.78 849.52 815.77 0.036 0.99
2.2 XRD##r 239,488,750, 800 °C ) T # i 7= ¥ 1Y) XRD 43 Mt

Rk — R KE A WG N R TR WA 2.
RN 5 K/min B, XA [A] #0040 BRI B (142,175, oA 3R BE R T3 2 PSS IR L i K
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Fig.2 XRD spectra of bischofite pyrolysis products
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Fig. 3 FTIR spectra of bischofite pyrolysis products
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Fig. 4 Reaction mechanism scheme of bischofite

pyrolysis
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