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Surface free energies and their fractions of
different tobacco leaves in Yunnan

LIU Yang',DONG Hao',HU Jun*,ZHAO Ming-yue”, LIU Shan®,ZENG Shi-tong®

(1 China National Tobacco Quality Supervision & Test Center , Zhengzhou, Henan 450001, China ;
2 Zhengzhou Tobacco Research Institute of CNTC ,Zhengzhou,Henan 450001 ,China)

Abstract: [Objective] The aim of this paper was to characterizing the surface free energies (SFE) of
different tobacco leaves using contact angle method to improve tobacco flavoring and casing. [ Method]
SFEs of three tobaccos (Burley,Flue-cured,and Oriental tobaccos) were obtained by measuring the contact
angles between probe liquids and tobacco leaves. [Result] The results indicated that the SFEs of Burley,
Flue-cured,and Oriental tobacco leaves were 25. 21,25, 77 ,and 27. 15 mN/m,respectively. There were dis-
tinct differences in the proportion of polar and disperse fractions. The disperse fraction of Oriental tobacco
leaves was as high as 92. 3% ,while that of Flue-cured and Burley tobacco leaves were 41. 1% and 65. 5%
only. [Conclusion) Three Yunnan tobacco samples were low-energy surface with low SFEs. The samples
could be easily wetted by liquids with certain surface tensions rather than distilled water.
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Table 1 Surface tensions and fractions of probe liquids mN/m
I Probe liquids &8 B oD WA of
287K Distilled-water 19.9 52.2
Z, 1% Ethylene glycol 26.4 21.3
N,N-"H I EEE N, N-dimethylformamide 29 8.1
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Notes:o1 represents liquid surface tension or liquid surface free energy.
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Fig. 1 Definition of contact angle(§)
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Table 2 Contact angles between three probe liquids and different tobacco samples (@)
S -2 7R LETK LB N, N-— 3 F it e
Tobacco type Distilled-water Ethylene glycol N, N-dimethylformamide
[ il 4 Burley tobacco 82.8 71.4 41.1
¥4 Flue-cured tobacco 76. 4 79.1 38.7
R Oriental tobacco 93.8 77.0 37.5
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Table 3 Intermediate data for analysis
A -5 R R0 . D P/ D .
Tobacco type Probe liquids 1+cos 6 SQRT(ar) of /ol Y *
£ B F K Distilled-water 1.12 4,46 2.62 9.09 1.62
1 2~ Ethylene glycol 1.32 5.14 0.81 6.12 0. 90
Burley tobacco N, N-— F 3 F o e
’ — 13 I [ [
N, N-dimethylformamide 1.75 5.39 0. 28 6. 04 0.53
B 1K Distilled-water 1.24 4,46 2.62 9.99 1.62
% 1 2~ Ethylene glycol 1.19 5.14 0. 81 5.52 0. 90
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N N-Z F i F gt e .
N, N-dimethylformamide 1.78 5.39 0. 28 6.13 0.53
228 T K Distilled-water 0.93 4.46 2.62 7.55 1.62
B Z, —F Ethylene glycol 1.23 5.14 0. 81 5.69 0. 90
Oriental tobacco - B Tk
N N- i 2 G 1.79 5. 39 0.28 6.18 0.53
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