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The Effects of Construction of Tipping Paper and Plug Wrap
Permeability on the Dual Cigarette Filter Ventilation
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ABSTRACT : There are many combination with the porosity of tipping paper and plug wrap
for a design of ventilation rate of cigarette. This study was carried out to determine the effect
of a design of permeability of tipping paper and inner or outer of plug wrap on the ventilation
rate of cigarette with constant pressure drop in column part and filter part. Our results
indicated that the higher the plugwrap porosity, the higher the ventilation rate and the less
variable of cigarette in case of mono filter. But, in case of duel filter, the ventilation rate of
cigarette was depended on the manufacturing method of filter plug, even though using the same
porous plug wrap on inner and outer of filter. We also found that the porosity of outer plug
wrap was more effect on the ventilation rate than the porosity of inner plug wrap. As the
high porosity of inner plug wrap compared with the porocity of outer plug wrap, the less
variable of ventilation rate of cigarette in any combination of the porosity of plug wrap. When
we used the higher porous outer plug wrap than inner plug wrap, the ventilation rate of
cigarette was high. Also, the higher the inner plug wrap porosity, the less variable of
ventilation rate of cigarette.
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Fig. 1. Flow characteristics of samples of porous
plug wrap paper as a function of pressure(Pa)
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Table 1. Amount of air flow through overlap with
inner and outer plug wrap paper at 1,000 Pa

Permeability(cu)  Air flow
5 . SD %CV

Outer  Inner (ml/cm’.min)
6,500 2,971 213 7.2
6,500 14,000 4,198 262 6.2
26,000 4,781 364 7.6
6,500 4,431 281 6.3
14,000 14,000 7,406 298 4.0
26,000 10,010 445 4.4
6,500 5,200 372 7.2
26,000 14,000 10,220 475 4.6
26,000 15,440 474 3.1
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Fig. 2. Flow characteristics of samples through

overlap with inner and outer plug wrap paper.
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Table 2. Amount of air flow through overlap
with tipping and plug wrap paper at 1,000 Pa

Tipping Plug Air flow
paper wrap (ml/cm’, SD % CV
(cu) (cu) min)

3,500 240.6 18.4 .7
400 14,000 321.3 15.2 4.7
26,000 356.2 18.2 5.1
3,500 454.7 29.7 6.5
800 14,000 612.1 24.9 4.7
2,6000 680.2 22.2 3.7
3,500 564.0 53.1 94
1,200 14,000 796.3 46.1 5.8
26,000 953.6 43.5 4.6
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Table 3. Amount of air flow through overlap
with tipping and plug wrap paper, inner and
outer, at 1,000 Pa

. Plug wra .
T o) (Y G ey
few Outer Inner min)
6,500 2321 4.2 10.4
6,000 14,000 2664  23.2 9.8
26,000 3369 241 7.2

65,00 3137 15.8 5.0

500 14,000 14,000 3314 15.9 4.5
26,000 3568 1938 6.0

6,500 3795 147 3.9

26,000 14,000  390.5 16.2 4.1
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Fig. 3. Flow characteristics of samples through
overlap with tipping paper and plug wrap paper,
inner and outer.
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Table 4. Ventilation of cigarette constructed
with cellulose acetate mono filter

Tippin Plug Filter
paperg wrap Pressure VR SD %CV
drop (%)
{cu} (cu) (cu)

3,000 320 324 24 76
400 14,000 480 459 202 44
26,000 400 473 1.87 40
3,500 480 538 244 45
800 14,000 400 604 239 490
26,000 320 65.1 280 43
3,500 400 520 303 58
1,200 14,000 320 653 233 36
26,000 480 ™7 193 26
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Fig. 4. Ventilation rate of cigarette constructed
with cellulose acetate dual filter.
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