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Tab.2 Heat release characteristic parameters of ethyl malt powder under different heating rates
p/ (‘C/min)  T/C T/ C DTG/ (%/min) T/C  CRV (10°%/ (minx'C?*)) AT/ C Toscma C
10 159.01 193.04 31.05 194.10 4.58 27.51 192.29
20 173.43 208.52 61.31 212.66 7.50 26.50 207.13
40 197.18 228.23 117.66 234.38 13.86 27.46 226.67
60 208.52 237.46 174.55 244.67 20.33 26.59 235.84
80 216.79 244.67 229.00 253.99 25.16 26.99 242.56
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Tab.3 Thermodynamic parameters for the thermal release of EM under different heating rates

B/ (*C/min) W& R R E/ (Kmol)  A/min' AH/ (k¥moD AG/ (kJ/mol) AS/ (kJ/mol/K)
10 y =-9770.06x+8.86 R1 0.9779 81.23 6.91x108 7735 102.43 -0.045
20 y =-9856.46x+8.20 R1 0.9749 81.95 7.18x108 77.94 99.68 -0.045
40 y=-9910.05x+7.27 R1 0.9889 82.39 5.72x108 78.22 101.97 -0.047
60 y=-9799.21x+6.55 R1 0.9787 81.47 4.10x108 77.23 102.90 -0.050
80 y =-9972.67x+6.46 R1 0.9734 82.91 5.10x108 78.61 103.77 -0.049
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4 £ KAS REM EM ABRHE HFMEER
Tab.4 Kinetic fitting results for the heat release of EM based on

KAS model
A AR R’ E/ (kJ/mol)
0.1 y=-6.6608x+6.3577 0.9946 55.38
0.2 y=-6.7162x+5.8981 0.9966 55.84
0.3 y=-6.8030x+5.7370 0.9977 56.56
0.4 y=-6.9143x+5.7230 0.9981 57.49
0.5 y=-7.0432x+5.7961 0.9982 58.56
0.6 y=-7.2016x+5.9610 0.9981 59.87
0.7 y=-7.3486x+6.1209 0.9980 61.10
0.8 y=-7.4539x+6.2057 0.9983 61.97
0.9 y=-7.4712x+6.1141 0.9982 62.12
3 4
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Kinetic analysis on the melting and release behavior of ethyl maltol under heating conditions

LIANG Miao', SHEN Xiaochen?, WU Jia’, XU Ruyan’, WANG Rui’, PAN Gaowei’, RAO Xianli*, SHI Huaibin’,
ZHANG Junsong', ZHENG Xiaoyun™

1 College of Food and Biological Engineering, Zhengzhou University of Light Industry, Zhengzhou 450001, China;
2 China Tobacco Jiangsu Industrial Co., Ltd., Nanjing 210019, China

Abstract: In order to investigate the thermal release behavior of solid flavor under heating condition, TG-DSC technique was adopted to
analyze the thermal release behavior and kinetic process of ethyl maltol under different heating rates. The results showed that: (1) The
thermal release process of ethyl maltol included two endothermic stages, including heated melting and evaporation transfer. The peak
temperature and end temperature of heated melting reaction increased linearly with the increase of heating rate, and the end temperature
was more affected by the heating rate. (2) The melting kinetics analysis showed that the melting process of ethyl maltol can be described by
the 2/3-order reaction kinetic equation. The melting activation energy Ea decreased with the increase of heating rate, and there was a kinetic
compensation effect between Ea and pre-exponential factor A. (3) The Ty, and DTGy, during the thermal release stage of ethyl maltol
increased significantly with the increase of heating rate. And the comprehensive release index also increased linearly from 4.58
x107%/(minxC?) to 25.16 x107°%/(minx‘C?) with the increase of heating rate. This indicated that the increased heating rate improved the
thermal release rate and comprehensive release characteristics of ethyl maltol. (4) The kinetic analysis based on Coats-Redfern method
showed that the one-dimensional phase interface reaction model can be used to describe the thermal release process of ethyl maltol. The
apparent activation energies under different heating rates were between 81.23-82.91 kJ/mol with small fluctuation. And the KAS kinetic
analysis showed that the activation energy increased with the increase of heat release rate.
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