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Tab.1 Design parameter of leaf tobacco samples
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Tab.2 Design parameter of cigarette samples with different blending ratio of expanded cut stem
/
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Bl “0.7% 40 150 12000 30 mm/800 Pa 6.9%
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Fig. 1 Particle size distribution of aerosol mass in mainstream
smoke of leaf tobacco from different countries
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Fig.2 Particle size distribution of aerosol number in mainstream
smoke of leaf tobacco from different countries
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Tab.3 Particle size distribution of aerosol mass in mainstream smoke of domestic leaf tobacco from different tobacco growing areas

[ um ! mglcig.
0.0208 0.0389 0.0705 0.1194 0.2011 0.3153 0.4829 0.7613 1.2309 1.9555 3.0881 6.285
Al 0.0126 0.0067 0.0262 0.1238 0.4825 2.6420 8.0162 4.6423 1.1388 0.5623 0 0 17.65
A2 0.0030 0.0019 0.0065 0.0346 0.1644 0.8290 4.2410 6.9823 2.7375 0.5236 0 0 15.52
A3 0.0066 0.0038 0.0137 0.0647 0.2654 1.3103 7.6101 6.5910 1.3710 0.6367 0 0 17.87
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A4 0.0056 0.0040 0.0178 0.0684 0.2932 1.4126 7.2797 7.6639 1.7586 0.8342 0 0 19.34
A8 0.0046 0.0028 0.0130 0.0540 0.2402 1.2546 5.8853 7.7792 2.4720 0.8252 0 0 18.53
A9 0.0043 0.0026 0.0117 0.0548 0.2147 1.3450 6.7916 6.9408 1.8938 0.7362 0 0 18
Al0 0.0030 0.0019 0.0087 0.0420 0.1748 1.1417 5.5940 8.1097 2.9405 0.7809 0 0 18.8
All 0.0061 0.0032 0.0113 0.0543 0.2287 1.4238 7.2912 5.8120 1.6223 1.4865 0 0 17.94
Al2 0.0112 0.0068 0.0233 0.1248 0.5003 2.0797 7.2858 6.3608 1.3056 0.3698 0 0 18.07
Al3 0.0108 0.0068 0.0214 0.1171 0.4367 2.3654 7.4486 5.5200 0.9336 0.4708 0 0 17.33
Al4 0.0055 0.0041 0.0154 0.0746 0.3055 1.7579 6.9140 55976 1.2510 0.8435 0 0 16.77
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Tab.4 Particle size distribution of aerosol number in mainstream smoke of domestic leaf tobacco from different tobacco growing areas

[ pm [ =<10" [cig.

0.0208 0.0389 0.0705 0.1194 0.2011 0.3153 0.4829 0.7613 1.2309 1.9555 3.0881 6.285

Al 26.6 2.18 1.43 1.39 1.13 1.61 1.36 0.20 0.012 0.00144 0 0 35.9
A2 6.22 0.63 0.35 0.39 0.39 0.51 0.72 0.30 0.028 0.00134 0 0 9.5
A3 14 1.24 0.75 0.73 0.62 0.80 1.29 0.29 0.014 0.00163 0 0 19.7
Ad 11.8 1.28 0.97 0.77 0.69 0.86 1.23 0.33 0.018 0.00213 0 0 18.0
A8 9.67 0.92 0.71 0.61 0.56 0.76 1.00 0.34 0.025 0.00211 0 0 14.6
A9 9.07 0.86 0.64 0.62 0.50 0.82 1.15 0.30 0.019 0.00188 0 0 14.0
Al10 6.33 0.62 0.48 0.47 0.41 0.70 0.95 0.35 0.030 0.00200 0 0 10.3
All 12.9 1.04 0.62 0.61 0.54 0.87 1.23 0.25 0.017 0.00380 0 0 18.1
Al2 23.6 2.19 1.27 1.40 1.17 1.27 1.24 0.28 0.013 0.00094 0 0 325
Al3 22.8 2.23 1.16 1.31 1.02 1.44 1.26 0.24 0.010 0.00120 0 0 315
Al4 11.6 1.32 0.84 0.84 0.72 1.07 1.17 0.24 0.013 0.00216 0 0 17.8
1 Al A4 A8 Al4 0.7613 um
11
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Fig.3 Particle size distribution of aerosol mass in mainstream
smoke of different tobacco varieties from Yuxi, Yunnan province
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Fig.4 Particle size distribution of aerosol number in mainstream
smoke of different tobacco varieties from Yuxi, Yunnan province
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Fig. 5 Particle size distribution of aerosol mass in mainstream
smoke of Yuxi tobacco leaves at different stalk position
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Fig. 6 Particle size distribution of aerosol number in mainstream
smoke of Yuxi tobacco leaves at different stalk position
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Fig.7 Particle size distribution of aerosol mass in mainstream
smoke of tobacco leaves at different stalk position from Xuchang,
Henan province
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Fig.8 Particle size distribution of aerosol number in mainstream
smoke of tobacco leaves at different stalk position from Xuchang,
Henan province
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Fig. 9 Particle size distribution of aerosol mass in mainstream
smoke of expanded cut stems with different blending ratio
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Fig. 10 Particle size distribution of aerosol mass in mainstream
smoke of expanded cut stems with different blending ratio
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Fig. 11 Content of PAHSs in mainstream smoke of A14 and A19
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Fig. 12 Particles size distribution of PAHs content in mainstream
smoke of A14 and A19
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Fig. 13 Proportion of PAHs in total aerosol particle size mass in
mainstream smoke of A14 and A19
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Fig. 14 Proportion of BaP in total aerosol particle size mass in
mainstream smoke of A14 and A19
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Differences of aerosol particle size distribution in
cigarette mainstream smoke of unblended leaf tobacco

WU Junzhang', SHEN Guanglin',KONG Haohui', Bl Xinhui’®
1 China Tobacco Guangdong Industrial Co., Ltd, Guangzhou 510385, China
2 State Key Laboratory of Organic Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China

Abstract: 20 cigarette samples of different leaf tobacco and 3 cigarette samples of expanded cut stems with different blending ratios were
used to investigate differences of aerosol particle size distribution in cigarette mainstream smoke and distribution of polycyclic aromatic
hydrocarbons(PAHSs),. The diameter, number and mass of the particles in aerosol were directly determined by using smoking machine
LM1 and electrical low pressure impactor (ELPI) with a measurement range from 7 - 9970 nm. Results showed that: 1) Differences of
aerosol particle size distribution not only existed in leaf tobacco from different countries, but also existed in leaf tobacco from different
regions of China. The mass and number of aerosol particles of domestic leaf tobacco were larger than those from abroad. Chemical
composition and physical structure of tobacco leaves lead to different combustion characteristics, which might incur differences in aerosol
particle size distribution. 2) Differences of aerosol particle size distribution existed in different tobacco varieties in the same region. The
mass and number of particles of Honghuadajinyuan were the largest among all tested tobacco varieties, while those of Yunyan85/87 were
the smallest. 3) Differences of aerosol particle size distribution existed in tobacco leaves from various stalk positions, and particle size
distribution was not consistent in tobacco leaves from different regions. 4) Expanded cut stems with different blending ratios would affect
particle size distribution. The mass of particles in aerosol decreased with the increase of the proportion of expanded cut stems, while the
number of the particles decreased at first and then increased. 5) Particle size distribution of PAHs was similar among different tobacco
growing regions, and displayed unimodal distribution. The highest content was in 0.4829um, and 3 ~ 4 ring compounds accounted for more
than 80% of total PAHS.

Keywords: tobacco leaf; mainstream smoke aerosol; particle size distribution; polycyclic aromatic hydrocarbons
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