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ABSTRACT : In this study, to obtain the basic data for the optimum moisture control
system, moisture adsorption characteristics, adsorption isotherms models for water and swrface
physical characteristics of burley and flue-cured tobacco were investigated. By the hypothesis’
the phenomenon of moisture adsorption of tobacco is the same as the first order reaction, the
wetting constant (k) and equilibrium moisture content were obtained. And activation energy,
frequency factors were also calculated by applying its data to Arrhenius equation. The Kamei's
empirical formula of moisture adsorption isotherms showed the best agreement with the
experimental data and its correlation coefficient (r) was 0.997. It can be seen that specific
surface area of burley is 157 m?/ g, that of flue-cured is 152 m?/g, —4HS of adsorbed
monolayer is 45,972 J/mol, 45,486 J/mol, respectively, and the condensation heat (40,595 J/mol)
being caught in adsorbed multilayer is less than that of monolayer.
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Fig. 2. Moisture content with change of R. H. at
25 (flue-cured tobacco),

% e AIZEE @Otk mE]T Arrheniusy}

22 W ST kef &% Alole] BAE
1—‘rE}\—H~: 4 (17)0] HE34E wgEs & Fa
B &% g gElA olF quEiA 218e
¢ 5 Sl

k=Fe "E/RT (17)

A4 Fe A¢Eodn 39 E's 243 ¢

Rolth & (D& e 2ol SEE B 4
At

E*
log k= log ,F — W (18)

et AR 11 TA9) s)&r)E BE g4
°ﬂ'-121§ T8 4 Q32 2 dHos RE:E 2L

< 7% 4 3tk ¥E 28 Fo 2R ozt
"3"’?— B AN 2% WYy}l 32 goy
I FE¥E FAY & A0 B APdMs £x9
Bzl e Hulztze FH5A¢ BeME o)
°JHE 9x R&9oE= Walton and Henson
(1970)0] B3 Table 19) AT E o|&5te U
we] S0 tis)A Lol g},

Table 1. Values of coefficient k(hour) from equation
(16) for burley tobacco leaves in a casing
environment (Walton et al., 1970)

Temperature Relative humidity (%)
(C) 75 8 953
2111 023 015 0.10
1556 0.16 011 - 007
10.00 0.08 0.06 0.04
4.44 0.08 0.05 0.04

Table 2. Values of activation energy E*(J/mol) and

frequency factor F{/hour) from equation (18)
for burley tobacco leaves in a casing

environment
Relative humidity (%)
Contents
75 85 93
E* 46,962 47573 40,216
F 478x 107 418x 107 1.30x% 108
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Fig. 3. Plot of log k vs. 1/T at various R. H.
conditions.
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Fig. 4. Adsorption isotherms for moisture of tobaccos
according to various levels of R. H. at 25°C.
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Table 3. Regression analysis of adsorption isotherms models

Equaﬁonl) _ r
1. Kamei(BET) y=#/(a+bx—cx? 0.998
2. Gladkov y=a—b(100—x) 0.891
3. Furusawa : for flue-cured y=a+bx+cx® 0,988
burley y=a+bx+cx*+dv* ‘
4. Henderson x=1—exp(ay®) 0.987
5. Halsey x=exp(by°) 0996
6. Chung and Pfost x=exp(aexp(by)) 0971

7. Crump

8. Kiranoudis

y= ax(cexp(d))/g(l—x)(l—(l—cexp(a'))x)) 0,994
+ (beexp (Dx)/ (1 + cexp(d)x) '

y=a/(l—x)"+ex 0.991

Yy is the equilibrium moisture content, x is the relative humidity and a, b, ¢ and d are the constants.
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Fig. 5. Regression analysis of moisture adsorption
isotherms models for burley.

t is the average of correlation coefficients for burley and flue-cured tobacco.
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Fig. 6. Regression analysis of moisture adsorption
isotherms models for flue-cured.
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NOMENCLATURE

: moisture as the adsorbate

; vacancy on tobacco surface as the

adsorbent

: adsorbed moisture

: relative humidity

: equilibrium moisture content

: constant of empirical formulas

: equilibrium constant

: vapor pressure of water [mmHg]

: saturated vapor pressure of water

[mmHg]

: equilibrium amount of adsorbed

moisture per unit tobacco weight at p
[&/4]

: maximum amount of adsorbed moisture

per unit tobacco weight on

monomolecular layer [ g/g]

: constant related to the heat of

adsorption

: Avogadro number [ 6,02 x 10Zunits]

: number of molecular, required for

covering on monomolecular layer [units]

: temperature [ °K]

: correlation coefficient

: gas constant [8.314 JK "mol 7}

: change of the Gibbs energy for the

standard state [ Jmol ~}]

: change of enthalpy for the standard

state [ Jmol I_l]

: change of entropy for the standard state

[ JK 'mol 1]

- 158 -

2. Chen,

M, : initial moisture content in tobacco

M : moisture content in tobacco after t hrs
k : wetting constant [ hr~!]

t : wetting time [hr]

E* : activation energy [ Jmol ']

F : frequency factor [ hr 7!

s : specific surface area [ m?/g]

Greek letters
a : cross-sectional area of a water molecule
[108 A%
7] : vacancy fraction
Subscripts

L,2 +-,n : number of adsorbed layer

v ¢ vacancy

lig » liquid

vap : vapor

= L
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