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ABSTRACT : This study was carried out to investigate moisture sorption and desorption
characteristics followed by tobacco type. Experiments were performed at various temperature(S,
15, 25, 40 C) and relative humidity range (11~84 %) controlled by saturated salt solution.
Regression equation was obtained to predict equilibrium moisture according to various relative
humidity, temperature and tobacco types. The obtained regression equation showed high
R’(above 095) and predicted accurate equilibrium moisture. Equilibrium moisture contents
declines in the following order when a relative humidity is 50 % or above : expanded stem,
flue-cured, expanded tobacco, reconstituted tobacco, USA flue-cured, orient, burley. To maintain
13 % moisture of each tobacco type in the range of 5~40 T, it is recommendable to control
relative humidity 49~56 % for expanded stem, 50~57 % for flue-cured, 54~61 % for USA
flue-cured, 56~60 % for reconstituted tobacco, 57~62 % for expanded tobacco, 58~64 %
for orient and 58~65 % for burley, respectively. It means that the relative humidity of each
tobacco type should be differently controlled to maintain the same moisture under the same
temperature. In the range of 5~25 C, the lower temperature showed the higher equilibrium
moisture content.
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Table 1. Saturated salt solutions to control
relative humidity at 5, 15, 25 and 40 T

Saturated salt solutions  Relave humidity(%)

Lithium chloride 11~16
Potassium acetate 23~25
Magnesium chloride 31~33
Potassium carbonate 40~45
Magnesium nitrate 51~b4
Sodium bromide 57~59
Cupric chloride 65~68
Sodium chloride 75~76
Lithium sulfate 81~85
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Table 2. The regression equation of tobacco type to
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predict sorption equilibrium moisture followed by

T()bacc() 5°C 1} ISoCZ! 251:025! 40oC4)
type Equation R? Equation R? Equation R Equation R
~ Y=0.0038%°- Y=0.0047X"- Y=0.0047X" - Y=0,0079%°-
Floecured |0 1o0gxug6001 9| o1ssexessos | oaomsxegans M| oasoaxiizers 0%
Y=0.0041- Y=0.0047- Y=0.0033X- Y=0.0080X-
Budey | o jo00x+10356 "% og2roaxanize % oamaxerisss M0 osizoxeizess 07
Recon. Y=0.0050X"- 1,00 Y=0.0064X"- 0.99 Y=0.0053X°- 100 Y=0.0098X*- 0.98
tobacco | 02431x+10974 0| ossazxeizsia | osoaxcosizs ) oearixeieses
Y=0.0050X°- Y=0.0070X*- Y=0.0058X"- Y=0.0108X*-
Ex.stem | o 1giexe10272 "0 osenxisase | ozsosxsoess | ozosrxeigqar OB
USA Y=0.0042X*- 100 Y=0.0059X?- 100 Y=0.0053X*- 100 Y=0.0091X°- 098
Flue-cared | 0.1884%+1083%5 00| o3%7x+12047 ) o.2m15x:10300 %] os19ax+17.193 *
Ex. Y=0.0041X*- 0.99 Y=0.0053X"- 0.99 Y=0.0044X°~ 100 Y=0.0082X*- 0.98
tobacco | 0.0844X+10.006 00| 02871x+11.198 0| 0.a818x+8.1911 Y| 05313x+14506 O
. Y=0.0043X*- Y=0.0052X°~ Y=0.0043X*- Y=0.0078X"-
Orient | ¢ o0grx+10387 0| oosioxitoe % oassixesosee 0| osoosxeiazms 098

Y= equilibrium moisture, X= relative humidity.

Relative humidity range

1) 25~84%, 2) 24~84%,
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3) 23~175%, 4) 23~81%.
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Table 3. The Regression equation of tobacco type to predict desorption equilibrium moisture followed by
relative humidity

Tobacco 5¢" I se? 250" 40c"
type Equation R Equation R Equation R Equation R’
1 y=0.0033% Y=0.0023X Y=0.0042%- Y=0.0043%
Flue-cured | ooovegsarr 190 gorgexesans 00 o.1200x+75568 0| onigsxeee667 O
Y=0.0026X- Y=0.0020%% Y=0.0025X"- Y=0.0036X"-
Budey | o osoax+77000 0% | ooisexes9977 | 00a96xe57459 10| onmesxessass O
Recon. YE0006IX- oo | YEOOROK- oo | Y-0005X- | Y00038K- o
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Y=0.0040X% Y=0.0035%- Y=0.0034X" Y=0.0034X"
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Y= equilibrium moisture,
Relative humidity range :

X= relative humidity.
1) 16~76%, 2) 13~75%,

Equilibrium moisiure(%}
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Fig. 1. Moisture sorption isotherms of various
tobacco types at 15C.
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Fig. 2. Moisture desorption isotherms of

various tobacco types at 15C.
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Table 4. The relative humidity required to maintain 13% moisture at 5, 15, 25, 40 C followed by tobacco

type

Tobacco type _ 5T . 15T 2% T 40 €
1 2 1 2 1 2 1 2
Flue-cured 50" 50 55 53 56 55 57 55
Burley 60 58 64 63 65 65 63 64
Recon. tobacco 56 56 o7 56 58 o7 60 60
Expanded stem 50 49 51 50 51 50 56 51
USA Flue-cured 55 54 56 4 a7 56 61 61
Expanded tobacco 58 57 60 58 60 59 62 62
Orient 58 358 60 60 61 61 64 64

1) sorption, 2) desorption, 3) relative humidity{(%).
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Fig. 3. Moisture adsorption isotherms of
flue-cured tobacco at various temperature.
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Fig. 4. Moisture desorption isotherms of
flue-curd tobacco at various temperature.
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