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A study on the Delivery of Semivolatile Components
in Cigarette Main Stream Smoke with the Filters
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Abstract ; Semivolatile components in mainstream smoke of cigarette attached the different type fil-
ter were analyzed. Based on the main peak of GC profile, benzene, toluene, acetic acid, limonene,
acetamide, pyridine, nicotine, phenol, pyrrole, and furfuryl alcohol were identified. The amount deli-
vered of semivolatile components by each filter was evaluated with the ratio of area% of sample vs
area% of ISTD. By comparing dual and triple filter to mono filter, the delivery amounts were 52%
benzene, 62% toluene and 74% benzene, 84% toluene, respectively. The delivery amount of limonene
which was known of tobacco taste component, were 52%, and 93% by dual and triple filter, res-
pectively. Also, delivery amounts of acetic acid which was ome of acidic compounds in smoke, were
86% and 83% by dual and triple filter, respectively, When adding the same amount of active carbon,
the amounts delivered of vapour phase such as benzene and toluene by dual filter were lower than
that of triple filter. But the delivery amounts of acetic acid and phenol by dual filter were higher
than that of triple filter. This results assume that the pH of active carbon in filter affect to the
adsorption or absorption of triacetin during filter making process.
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Table 1. Physical properties of filter and cigarette manufactured
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(d (mmH:0)|  (cu) (cu) T 9 | (mmH:0) | (mmH;0)
Mono Filter |3.0/37,000 | 330 |4 L800| 45 |This|30~35| 100£3 | 134%5
Dual Filt .
(A+(A+2baiep] | 3-0/37,000 | 330 49 1800| 45  This|30~35| 100%3 | 1345
Triple Filt 5 is | 30~
(A+2at3ial+a) | 3-0/37,000 | 330 4% L800| 45 |This|30~35| 100£3 | 134%5
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Injector temperature: 240C
Detector temperature: 240C
Ramping temperature
1.5C /min
35C (5min) —————— 210°C (10min)
10°C /min
——————— 240C (120min)
Split ratio: (20:1)
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Fig. 2. Gas chromatograms of semivolatile compouents in cigarette mainstream smoke
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Fig. 3. Comparison of semivolatile components in
cigarette mainstreamn smoke with the filter type
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Fig. 4. Comparison of semivolatile components in
cigarette mainstream smoke with the filter type

a7 4olle obF #elstA X3 semivolatile 3
EE Fodele] 7 HE| EFo) o E H£FF
semivolatile 2HHE o]3) =112 Vel ATh Acetic
acid®} phenol$ sy ARH L Z tripe HE]
AFE Bobe dval Qe AENA semivolatile 313
= olsfuko] v]aH HL-& ¢ qlgdch

2 =
FHAZL 245 olF, AF HE] AF geie
semivolatile 3¢-E oldl=kE mono HWE AE2]
ojdjer} vl EA¥ict ¥ 432 E3)4 main
stream <% semivolatile ZgrEol thak GC-profile
oA 5= peakZ Vet HE-ES benzene, toluene,
limonene, pyridine, furfuryl alcohol, pyrrole, acetic
acid, acetamide, nicotine, phenols 11F2| 2
£ GC/MSell 23le #]lslg) o, ol 33tE
% benzene®} toluene®t 72 vapour phase®] ¢]sl
2 mono EE] ) triple HE] ) dual HE] F=o]%)
vk 3l acidicdd 4B acetic acid®} phenol?]
o] -2 mono TE] ) dual HE] ) triple LE] ¢
oldet. &, A 22 FAANE Tlol g
A= benzene?} toluenes?t 7+ vapour phase ¥
< dual BEE HElE zely FREDI} triple
ol 7Y wiEvhe ARHolels A4S 3
Peiick 2, e AlRA] FhdA X7} 3
Aetel] FatElo] 248 pHoll WHE 27 w)Fo
acetic acid®} & FANGE Fite] A=)



1
g
A
ret

2R84, AEY, AASE, g, o3, A4
(1994) BAere] ¥ = Wdle)) e F2 &
A, TEdaeEA), 16(2), 191-197.

ARG, ARE, AEY, AFYG, A9, )73
(1997) ¥A% pHell W& ammonia, hydrogen
sulfidle 2 methylmercaptan S&-54, 3Fodx
&3], 19(1), 46-50.

oleddl], AT, AWE, dF(1992) FHA AT
F4o] gl 7] AL mH= g, dFdx
B3], 10(2), 87-93.

FRE—(1978) EMREH EMA, 3rd ed., pbd
-78, REMFEH, FBKnL, B

Clarke, P.F., M. Dunn, P.J.K, Shepherd and M.],
Taylor(1992) Micropore capillary gas charoma-
tographic determination of semivolatiles and its
use in efficency measurement of carbon filters,
Filtrona International.

%9 - 295 - o2y

Formella, K., Th. Braumann and H. Elmenhorst
(1992) The influence of different parameters on
the semivolatile composition of mainstream sm-
oke, Beitrnge zur Tabakforschung International,
15(3), 123-128.

Raker, M, P. Jadot and P. Jaccard(1996) Carbon
Action, Tobacco Report, Sept, 38-42.

Sakuma, H., M. Kusama, S. Munakata, T. Obsumi
and 5. Sugawara(1983) The distribution of cig-
arette smoke components bhetween mainstream
and sidestream smoke, Beitrage zur Tabakfor-
schung International, 12(2), 63-71.

Schur, MLO. and O.L. Hillsmans(1957), USP 2,801,638.
Schepherd, R.J.K(1994) New charcoal filter, To-
bacco Report, 121(2), 40-41.

Schepherd, R.J.K(1995) Hidden segment filter, To-
bacco Report, 122(9), 74-78.

Schepherd, R.J.K(1996) Filtrati quality assured,
Tobacoo Report, 123(6) 43-46.



