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Fig. 1 Variation of thermal conductivity and specific heat capacity

of tobacco particles with glycerol content (A), moisture content
(B), and different particle sizes(C)
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Fig. 2 TG (A) and DTG (B) curves of tobacco particles with
different glycerol contents
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Fig. 3 TG(A)-DTG(D) curves of tobacco particles with different
moisture content
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Tab. 2 Mass loss ratio and solid residue of tobacco particles %
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Fig. 5 Smoke release rate (A) and total smoke release amount (B) curves of samples with different glycerol contents
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Fig. 6 Smoke release rate (A) and total smoke release amount (B) curves of tobacco particles with different moisture contents
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Study on influential factors of pyrolysis and smoke release characteristics of tobacco particles

CAO Yun', ZHANG Jin"?, WANG Pengl, ZHOU Shun"?, WANG Xiaofengl, ZHANG Yapingl’z,
ZHANG Xiaoyu', WANG Chenghu', LI Yanyan', GUAN Mingjing', CHEN Gang’, HUANG Lan’

1 Key Laboratory of Combustion & Pyrolysis Study of CNTC, Anhui Tobacco Industrial Co., Ltd., Hefei 230088, China;
2 Key Laboratory for Tobacco Chemistry of Anhui Province, Anhui Tobacco Industrial Co., Ltd., Hefei 230088, China

Abstract: [Objective] This study aims to reveal the pyrolysis characteristics and smoke release law of tobacco particles under
heating conditions. [Methods] The effects of glycerol content, moisture content, and particle size of tobacco particles on their thermal
conductivity, pyrolysis, and smoke emission were investigated using thermal conductivity tester, thermal gravimetric analyzer (TGA)
and cone calorimeter (CONE). [Results] (1)The thermal conductivity of samples presented an increasing trend, with the rising contents
of glycerol and moisture and the decrease of particle sizes. The change trend of specific heat capacity of samples with different moisture
and glycerol content was basically consistent with the thermal conductivity coefficient, and the specific heat capacity continued to
decrease with the decrease of particle size. (2) The addition of glycerol dramatically increased the percentage of mass loss at low
temperature range from 140°C to 300°C), and made it become the major mass loss stage. The influence of moisture content on the mass
loss rate of tobacco particles was weakened gradually with the rise of temperature. Moisture content mainly affected the emission of
dissociative water, glycerol and small molecules under low temperature. The main mass loss process of samples slightly shifted to low-
temperature range with the decrease of tobacco particles sizes. (3) The increase of glycerol content (within 30%), decrease of water
content and decrease of particle size were all beneficial to shortening the initial release time of tobacco smoke, accelerating the smoke
produce rate, and raising the total smoke rate.

Keywords: tobacco particles; pyrolysis characteristic; smoke release characteristic; glycerol; moisture; particle size
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