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ABSTRACT

In the tobacco industry, it is important to study the change of mechanical property occurring the
expansion process. The purpose of this study is to abtain basic data for dﬁrelopment of a tobacco expan-
sion method.

1. Freon gas was adsorbed to tobacco under various conditions of temperature, relative humidity and
pressure, and then the amount of freon gas adsorbed was analyzed by GC. Freon adsorption rate
of Burley 21 was more than that of By104 at the same condition and about 17 = 1% moisture con-
tent produced better adsorption rate.

2. Freon adsorbed sample were heated to about 150°C to 230°C in a drying oven and recycle duct
form about 2 to 30 seconds, and then the change of mechanical property were measured., Heated
leaf was damaged when the tissue was pressed by the force of above 0.5x10%dyn/cm?. The optimum
condition of no damage of the sample was below the temperature of 150°C and heating time of
10 seconds. It was more economically advantages to treated sample in a recycle duct than to be in a
drying oven. By this process, the specific volume of the heated sample was increased from 80 to 110
percent in comparison to that of untreated sample.
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Fig. 1. Sampling method of test piece from a leaf.
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Fig. 2. Apparatus for the Freon adsotption and distillation experiments

A: sample piece,
D: water bath, E:
G : receiver,

B: Wire netting cell, C
distillation apparatus,
H: solvent (n-Hexane), I:

closed container,
F: condensor,
ice water

Table 1. Materials and conditions of adsorption experiment.

Factors of experiment levels of experiment

Type of tobacco Bright yellow 104 (BY 104)
(variety abbreviation) Burley 21. (Bu)

Temperature (C) 25, 35, 45, 50, 54, 58, 61, 70.

Time (min) 10, 20, 30 40.

Humidity % RH 60, 70, 80.

Sampling piece from Direction (In parallel to lateral vein)
a leaf Position in a leaf (Tip side)

Leaf position
in a stalk

31d grade of Upper leaf (U3)
31d grade of Lower leaf (L3)

0C9 n-Hexane £ 100mlell ZAH D, 2=

=20 O

&< Gas Chromatography (Hewlett Packard,

* Initial smple moisture contents 14%

Model 5840A) & #-4slglen], REAzxz1e of

&5} Rk,
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; 2 Column 1.2" X 2™ 1. D, Porapak Q 80/
100mesh, Argon/methane (5 %), 100 ml /
min, Oven® % 150CE-2, Fo79 A&
714} 2% 230, 250C
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Table 2. Materials and conditions of expansion

egperiment
(moisture content (16.3%)
Factors of experiment  Levels of experiment
Type of tobacco Bright yellow 104 (BY 104)

Temperature (C) (50, 170, 200),
150, 190, 230

Time (sec) (2.3.4.5.6.8)%1020.30
Leaf postion in a stalk  3rd grade of upper leaf (Uj)
Shredded tobacco wide 0.9 mm.

( )* treatment condition in recycle duct.
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Fig. 3. Apparatus for heating experiment in recycle
duct.
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Fig. 4. Effect of Temperature and pressure on Freon
gas adsorption percentage in tobacco leaf.
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Fig. 5. Effect of sample moisture on Freon adsorption
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Fig. 6. Effect of retention time on Freon gas adsorp-
tion percentage of tobacco leaf.
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Fig. 8. Effect of heat treatment on pecific volume.
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Fig. 10. Effect of heat treatment on tensile force
of shredded tobacco piece.
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of tobacco sample piece.
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Table 3. Economic condition
Temp Retention Air Expansion Air Energy Economic
time velocity percents Volume (Kcal/5g) save order

o (sec) (m/sec) &) (m*)

150 2 85 20 0.133

150 4 8.5 20 0.268

150 6 8.5 86 0.402 3

150 5 9-10.5 100 0.373 2

150 6 7 95 0.330 129 1

170 2 5.5 5 0.086

170 4 5.5 5 0.172

170 5 5.5 100 0.215 13.5 1

180 6 55 100 0.258 2

170 6 7.0 95 0.0330 3
170 6 4.0 10 0.188

200 2 3.9 88 0.06) 2

200 3 3.9 20 0.093 3

200 4 3.9 100

200 3 1.2 86 0.028 3.8 1

200 2 5.0 20 0.079

200 3 5 30 0.118

(Shredded tobacco moisture contents: 18%)
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