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Correlation between physical moisture retention propertyin tobacco

samples and its pore structure

SET I

GUO Hua-cheng'

i

LI Qiang*®

SUN Xue-ping'
(1. T g Pl ok A R BEAE A A S TR AN
2. AL MR CEBD A RTAT A AL B =/ 7R

%]\55 7 1

% W5 48

HOU Peng-juan®
450016
652300)

(1. China Tobacco Henan Industrial Co., Ltd., Zhengzhou, Henan 450016, China ;

2. Honghe Cigarette Factory of HongyunHonghe Tobacco Group Co., Lid., Mile, Yunnan 652300, China)

HE-AAMEHSSREBEMNEAEEBEQC2ED C,
ARSEIR A 30 % TR T M (1 R/ min) ¥ 8 | & By 8 | A
JB L F R T 5 AR AR 22 34t 26 A E AR £ 4 000 min
VA B N e kR R JRl koK AT B LR A F
Weibull B w84 o 1A B A8 5 B R % 0 2 08 3 H 5 5L R
M, I A Weibull A P oy o A AL LILTR &
MBATHR R M. EREN . EMAGEEREL . RET
Fo A B 69 BF ) A B aE et 5O IR AR 22 M O ) KoK iR R R
Ko G WA Fa A4 0B A S 2Ok R M S ARG R A R
Weibull B & o fAAw A 5 HMLFHMILAZER
FRABK EZAEDGRMA BRSNS LML T I
- RERAE 2 P

KB B FE R AL SRR ER B LR &M
Weibull #£ A2

Abstract: In order to understand the relationship between the
moisture content of tobacco and its microporous structure, and to
provide a theoretical basis for the preservation of tobacco, the de-
hydration rate over 4 000 min of 26 Tobacco samples including
flue-cured  tobacco,  burley tobacco, oriental tobacco,
reconstituted tobacco leaf and expanded cut stems were measured
(1 time/min) at a temperature of (2241) °C and a relative hu-
midity of 30% using a tobacco dynamic moisture content monito-
ring device. The « and 8 values in the thermodynamic Weibull
model were calculated from the dehydration rate. Results: At the
same storage temperature, humidity and the same time, the rate
of water loss of the reconstituted tobacco leaves and the expanded

cut stem samples was the highest, followed by the burley tobacco

and the oriental tobacco samples, and the flue-cured tobacco sam-
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ples were the lowest. The values of « and B in the Weibull model
of samples were significantly negatively correlated with the
average pore diameter of the microwells. The moisture retention
properties of tobacco samples were significantly negatively corre-
lated with the average pore diameter of their micropores.

Keywords: tobacco; moisture retentively; mercury porosimetry;

pore structure; Weibull model; relativity
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Table 1 Weibull model fitting results of tobacco samples

A2 o fH/min o iR B1H B  BEETFHFMOKI0H R?

14 368.065 0.449 0.920 0.002 1.13 0.997
24 374.595 0.501 1.080 0.002 1.30 0.996
3% 370.899 0.381 0.963 0.001 0.82 0.998
e 415.675 0.375 0.938 0.001 0.69 0.998
54 286.847 0.624 0.870 0.002 2.51 0.991
6% 291.878 0.677 0.898 0.003 3.13 0.989
7H 374.769 0.218 0.996 0.001 0.28 0.999
8¢ 389.295 0.375 0.971 0.001 0.77 0.998
94 427.593 0.179 0.970 0.001 0.16 1.000
10# 460.022 0.332 0.948 0.001 0.49 0.999
1% 246.784 0.820 0.759 0.003 4.35 0.981
124 292.609 0.834 0.773 0.003 3.89 0.985
13# 250.863 0.671 0.792 0.003 3.03 0.987
14# 242.528 0.832 0.684 0.002 4.06 0.981
154 396.851 0.158 1.048 0.001 0.17 1.000
16% 394.232 0.134 1.045 0.001 0.12 1.000
174 331.466 0.473 0.915 0.002 1.51 0.995
18# 301.795 0.498 0.906 0.002 1.81 0.993
19% 262.126 0.695 0.704 0.003 3.44 0.985
20 # 244.038 0.759 0.732 0.003 3.91 0.981
214 269.559 0.677 0.818 0.003 3.30 0.986
224 278.723 0.696 0.837 0.003 3.45 0.986
23# 287.782 0.529 0.676 0.002 2.05 0.992
20 % 340.231 2.232 0.846 0.004 18.70 0.929
25 # 283.212 0.668 0.810 0.002 2.82 0.989
26 % 293.306 0.588 0.861 0.002 2.29 0.992
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Table 2 Variance analysis of physical moisture retention property of different types of tobacco

S8 2 5k TR R g B ¥ o7 F{H 2k
£ i) 66 552.597 4 16 638.149 9.685 0.000
a A 36 076.552 21 1717.931
SR 102 629.149 25
£ fu] 0.227 4 0.057 12.520 0.000
8 HN 0.095 21 0.005
p<y; 0.322 25
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Table 3 Descriptive statistical analysis of physical moisture retention property

P 95 % 1% X )

28 e FEA L (EN T 22 PR e /IME EN:
TR R
4 10 375.964 54.354 17.188 337.081 414.847 286.847 460.022
SRR 8 289.465 33.421 11.816 261.524 317.406 244.038 340.231
FRHE 2 288.259 7.138 5.047 224.131 352.387 283.212 293.306
a/min
T 4 4 258.196 23.193 11.597 221.291 295.101 242.528 292.609
g% ik A5 2 2 395.542 1.852 1.309 378.903 412.180 394.232 396.851
Ja¥ i 26 325.990 64.072 12.565 300.111 351.869 242.528 460.022
%% 1 10 0.935 0.042 0.013 0.905 0.966 0.870 0.996
SRUE 8 0.816 0.091 0.032 0.739 0.892 0.646 0.915
ok 2 0.836 0.036 0.026 0.511 1.160 0.810 0.861
B
T 3% 4 - 1 0.752 0.047 0.024 0.677 0.827 0.684 0.792
g ik A 22 2 1.047 0.002 0.002 1.027 1.066 1.045 1.048
S 26 0.871 0.104 0.020 0.829 0.913 0.646 1.048
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Figure 1  Comparison of pore structure of different tobacco raw materials

47



48

HA#F 55 FUNDAMENTAL RESEARCH

BE 2148 | 2019 F 8 B | RS

R4 MBI S WEREMEREE XS

Table4 Correlation analysis of pore structure and physical moisture retention property of tobacco

S8 &P LAEM LFEWMH  PEALER PHAER AREE YL fLBRR
Pearson #1961 —0.418* 0.452 ¢ —0.647%%  —0.670* " 0.431* —0.212 —0.472"
B2 D 0.034 0.020 0.000 0.000 0.028 0.298 0.015
Pearson #E1E  —0.127 —0.043 —0.501**  —0.439" 0.100 —0.236 —0.240
B
i CGOU)D 0.537 0.834 0.009 0.025 0.626 0.246 0.238
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