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with a Different Ventilation Rate

Mi-Ju Kim,” Sang-Un Ji, Keon-Joong Hwang, Moon-Soo Rhee, Chang-Ho Shin,
Soo-Ho Kim and Jong-Yeol Kim
KT&G Central Research Institute
(Received November 8, 2004)

ABSTRACT : This study was conducted to investigate the delivery pattern of volatile organic
compounds(VOCs) in mainstream smoke generated by the combustion of a different ventilated
cigarette.

To compare the delivery pattern and the concentration of VOCs in mainstream smoke, the
six different ventilated cigarette was manufactured and analyzed VOCs using the GC/MS. As a
result of this experiments, cambridge filter used to trap the particulate matter in mainstream
smoke did not affect on the trapping of VOCs components, and two impinger method among
the trapping methods was the best condition to trap VOCs from mainstream smoke. As the
slope of the delivery of VOCs such as isoprene, acrylonitrile and toluene were higher than 1,
but that of benzene was lower than other VOCs.
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Table 1. Physical properties of used filter and manufactured cigarette

Filter Cigarette
Tow denier ~ Pressure drop| Tip paper Cg:;gte Plugwrap Ventillation EPD
(d (mmH:0) (cu) (cu) (cu) 9 (mmH-0)

2.7Y/35,000 330 35 14,000 0 13243
2.7Y/35,000 330 2RL 200 35 14,000 202 132+3
2.7Y/35,000 330 2RL 250 35 14,000 30+2 132+3
2.7Y/35,000 330 4RL 500 35 14,000 50+2 132+3
2.7Y/35,000 330 4RL 800 35 14,000 60+£2 132+3
2.7Y/35,000 330 4RL 1200 35 14,000 70£2 132+3

RL : Row Laser.
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Fig. 1. VOC collection apparatus in mainstream
smoke.
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Fig. 2. Gas Chromatogram of VOCs in cigarette
mainstream smoke,
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Table 2. Comparison of VOCs in mainstream smoke with a different collection system

Collection Isoprene Acrylonitrile Benzene Toluene
system (mg/cig.) (mg/cig.) (mg/cig.) (mg/cig.)
1 Imp. 292.1+32.25 11.4+1.38 38.5+2.83 44.21+3.97
2 Imp. + Filter 339.7£23.56 12.9+104 44.8+2.06 53.3+4.35
2 Imp. 347.5+42.32 12.3+£2.57 41.8+3.02 54.8+8.88
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Fig. 3. Changes of tar, nicotine and CO amount
delivered with a different filter ventilation rate.
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Fig. 4. Effect of ventilation rate on VOCs
delivery rate.
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Tahle 4. Changes of VOCs concentration with a different filter ventilation rate

ventilation rate Isoprene Acrylonitrile Benzene Toluene
(%) (mg/cig) {(mg/cig) (mg/cig) (mg/cig)

0 347.5+42.32 12.3+2.57 41.8+3.02 54.8+8.88

20 282.2+28.99 10.4%+1.81 35.0+£2.01 47.2+8.88

30 239.7£29.04 9.8+1.63 26.3£2.12 43.3+8.62

50 175.5+19.77 7.3+1.54 28.5+1.70 33.4+3.21

60 127.8+15.61 5.9+0.70 25.0+2.92 271.2+3.64

70 96.51+12.04 4.9+0.86 18.6+1.87 19.5+2.16
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