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Fig. 1 o-profile of substances
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Table 1 Interaction energy between different molecules

Interaction energy/(kJ-mol™")

Molecule
Nicotine Glycerol Water
Ethylene glycol -30.99 —33.96 —26.24
1,2-Propanediol -39.20 -22.79 —26.70
1,3-Propanediol -30.21 —25.60 —25.41
Glycerol —43.62 — —32.90
Water —28.90 -32.90 —
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Fig.2 Prediction results of gas phase composition for
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Effect of Dihydric Alcohol on the Vapor-Liquid Phase Equilibrium of
Nicotine-Containing Ternary Systems

NIU Yapeng', LI Bo', LI Shijie!, NIE Changwu', DENG Furong?, JI Changzheng?, [PENG Changjunf, WANG Yixuan'?
(1. Technology Center, China Tobacco He’nan Industrial Co. Ltd, Zhengzhou 450000, China; 2. School of
Chemistry and Molecular Engineering, East China University of Science and Technology, Shanghai 200237, China;
3. Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: In order to investigate the release behavior of the main components of atomized vapor in heated tobacco
products, the ternary systems of nicotine/water/diol and nicotine/glycerol/diol are constructed using diols (1,2-
propanediol, 1,3-propanediol, ethylene glycol) as atomizers. These systems were studied by the conductor-like
screening model for segment activity coefficient (COSMO-SAC) model at constant temperature. It is found that the
vapor-liquid equilibria of different diols are very similar to those of nicotine/water/diols. The content of nicotine in the
gas phase increases initially and then decreases with the increase in water content in the liquid phase. When the mole
fraction of water is either low or high, a decrease in temperature favors the vaporization and release of nicotine. The
capacity of 1,3-propylene glycol to facilitate nicotine vaporization exceeds that of 1,2-propylene glycol. For the
nicotine/glycerol/diols system, the gas-liquid phase equilibrium of different glycols demonstrates generally consistent
patterns. Glycerol can obviously promote the vaporization of nicotine. In the whole concentration range, the ability to
promote nicotine vaporization from high to low is 1,3-propylene glycol > ethylene glycol > 1,2-propylene glycol, and a
lower temperature enhances the vaporization of nicotine. The results provide theoretical support for the formulation
design and optimization of novel tobacco products.

Key words: nicotine; heated tobacco; diols; vapor-liquid equilibrium; COSMO-SAC model
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