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ABSTRACT : Effect of circumference, net weight, and moisture content on the physico-

chemical propesties of cigarette were investigated. At the same net weight of cigarette, the

pressure drop(E.P.D) of cigarette was increased as the circumference was decreased. Loseend

and firmness were improved by reduction of circumference. In this condition, tar, nicotine,

and carbon monoxide deliveries were decreased, and the puff count was significantly.-
increased. When the moisture conteni of. the cigarette-weredecreased, firmness and loseend

were increased. Also in this condition nicotine and carbon monoxide tend to be increased.

Key words . cigarette design, circumference, net weight.
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Fig 1. The Elements of dilution and diffusion
on cigarette column.
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Tahle 1. Actual predicted pressure drop of

cigarette by net weight and
circumference.
. circum- Pressure Predicted
Net (I;Vt;lgth ference drop pressure drop
g (mm) (mmH,0) (mmH;0)
690 24.5 44.6 47.5
690 25.0 375 49,7
700 24.5 46.8 49.4
700 25.0 39.5 45.7

1-E7} AojX A wigdA g7l & o)) 31 (Yamamoto
1984), FAA Y Hojth AR A AFgwiel A+
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Table 2. Physical variables of cigarettes.

Pressure drop(mmH:0)

Circum- Net Firm-
ference weight Filter Cigarette ness
(mm) (mg) EPD’ “ppr upp” T
685 108.2 © 1023 902 1.93
693 109.5 1035 899 1.88
702 109.0 1048 912 1.89
250 712 1064 1037 90.6 1.84
722 110.7 106.6 92.1 1.71
731 107.7 1053 923 1.73
670 1090 1050 87.0 177
681 1124 1087 89.2 1.69
687 113.5 1074 89.0 1.74
245 703 1153 1117 923 1.72
708 1173 1120 909 1.63
720 118.8 1135 94.1 1.65
732 118.3 113.1 923 1.57
* E.P.D. : Encapsulated pressure drop
** J.P.D. : Unencapsulated pressure drop
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Table 3. Effect of cigarettes circumference

and net weight on smoke
ccomponent.
Circum-  Net Smoke Puff
ference weight ___component(mg/cig) count
(mm) (mg) Tar Nicotine CO  Number

675 128 115 162 94

685 130 116  16.1 9.1

693 128 114 158 9.1

250 702 130 117 158 9.3
712 125 114 158 9.3

722 122 112 160 94

731 122 116 164 98

670 11.2 1.05 12.6 99
681 11.0 1.07 13.0 9.6
687 11.0 1.07 13.5 9.5
24.5 704 11.0 112 133 9.7
709 11.0 1.09 13.3 9.8
720 10.6 1.07 13.6 10.0
733 10.6 1.07 13.7 10.2

A 7}= Newsome(1957), Okada(1978)5-2] H.m e} o
=] 852 nicotine2 700mg/cigarette o] &}ol| A= &
7¥ettt 7t 700mg& 2 EHA FEE gide A
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Table 4. Effect of moisture content on
physical propertise of cigarettes.

Moisture Net Loss Firm-  Pressure
content weight end ness  drop(EPD)
(%) (mg) (%) (mm) (mmH,Q)

697 3.31 2,82 114.5
695 1.47 2.74 117.9
13.3 714 1.04 2.64 121.8
662 392 2.15 113.9
678 1.58 207 117.2
700 1.22 1.96 121.7

Table 5. Effect of moisture content variables
on smoke component and burning

rate.
i Smoke
Moisture  Net ' .
content  weight component(mg/cig) SBR

(%)  (mg) Tar Nicotine Co (™ S3m)

: 670 139 107 154 5'34”
111 695 136 114 164 5°53"
715 133 120 172 617"

670 133 095 140 6°42"
12.6 695 129 102 150 700"
715 126 1.08 158 715"

670 129 088 131 723"
13.5 695 126 095 14.1 741"
715 123 101 149 7°56"

* 8BR : Statistic burning rate
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Table 6. Equation to Physical properties and smoke components due to the cigarette

circumference variables.
Property and Rergession T Correlation
component X=net weight(mg) value coeficient
CIRCUMFERENCE 25.0mm -5.789 RA2
LOOSE END(%) = 41.339 -0.0548x -5.789 .89
FIRMNESS (mnm) = 5.2251+0.0048x -4918 .86
UPD (mm/H:0) = 55.217+0.0506x 4.164 81
SBR (MS/3cm) = -242.6+0,9689x 3.277 .34
SMOKE COMPONENT  (mg/cig)
TAR = 21.771 -0.0130x -3.001 .64
NICOTINE = 1.545982+0.00000056xx -0.0009591x
CcO = 224.76715+0.00042689xx -0.5972844x
CIRCUMFERENCE 24.5mm
LOOSE END(%) = 3,8827 -0.0047x 522 .85
FIRMNESS(mm) = 3.5389-0.0027x -4.02 76
CI EPD(MM/H;0) = 9,4739+0.1506x 7.08 91
FI EPD(MM/H:0) = 16.347+0.1341x 5.88 .87
UPD(MM/H,0) = 22.928+0.0968x 432 79
SBR(MS/H:0) = 665.21-0.3625x -1.86 41
SMOKE COMPONENT (mg/cig)
TAR = 17.18 -0.009x -4.23 78
NICOTINE = -14,70915 -0.0000317xx+0.04477612x
CO = 3.168+0.01445x 3.61 72
125 A 175 -
a
? h / 108 "'/ 0
o= -
\_‘g 1.05 /12.6% % s /QI/IZ.S%
E / 135% S
=
095! o 145 A
/A’/'Ts.s%
0.85 135} _A
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Net weight(mg)

Net weight(mg)

Fig 3. Effect of moisture content and net

Fig 2. Effect of moisture content and net

weight on nicotine

in smoke.
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Fig 4. Effect of moisture content and net
weight on S.B.R,
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