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Effects of Smoking Pattern and Cigarette’ s Density Distribution on the Ash Integration Properties of Cigarette
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Abstract
subsection measurement method was adopted to collect the image information of burning cigarette. Based on the determination of the soot length

In order to study the effects of smoking pattern and cigarette’ s density distribution on the ash integration properties of cigarette, the

of burned cigarettes, the cumulative soot area, the cumulative cracking or crushing area of the soot surface, and the ash integration properties
of cigarettes at the current burning length, the reduction rate of soot length of burned cigarettes, ash integration properties of cigarette, the cor-
relation between the cigarette’ s density distribution and ash integration properties of cigarette were analyzed. The results showed that the state
of cigarettes was different at different combustion length, and the segmented measurement could effectively reflect the ash integration properties
of cigarette. The reduction rate order of soot length of burned cigarettes was HCI mode (19.3%) > 1SO mode (17.7%) > static combustion
mode (15.4%). The final ash integration properties of cigarette samples was in the order of static combustion mode (5.27% ), 1SO mode
(9.99% ) , and HCI mode (10.47% ). The density distribution of cigarettes had a strong correlation with the ash integration properties of ciga-

rette, which could be improved by changing the density of cigarettes or filling value of cut tobacco.
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Table 1 The determination results of soot length’s reduction rate of burned cigarette under different smoking patterns

W7 K B JH MK JE Soot length/mm 4581 ¥ Reduced length//mm K BE4R 8% Reduction rate of length//%
Cigarette Hlk R Ik

length Static ISO HCI Static IS0 HCI Static 1SO HCI
mm combustion combustion combustion

10 9.987 9. 160 9. 060 0.013 0. 840 0. 940 0.1 8.4 9.4
20 18.594 17.722 17.501 1. 406 2.278 2.499 7.0 11.4 12.5

30 26.759 26. 087 25.813 3.241 3.913 4.187 10.8 13.0 13.9
40 34. 666 34.052 33.411 5.334 5.948 6.589 13.3 14.9 16.5

50 42.317 41. 148 40.334 7.683 8.852 9. 666 15.4 17.7 19.3
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Table 2 The determination results of soot length’s reduction rate of cigarette under different smoking modes by subsection measurement

o3 BEMHRAS B I3 BRI WiE=aNEE RS

TR Br Subsection soot length//mm Reduced subsection length//mm Reduction rate of subsection length//%
Measurement U Fok R

subsection Static ISO HCI Static ISO HCI Static 1SO HCI

combustion combustion combustion

% 1 Bt The 1st subsection 9.987 9. 160 9. 060 0.013 0. 840 0.940 0.1 8.4 9.4
%6 2 Bt The 2nd subsection 8. 607 8.562 8.441 1.393 1.438 1.559 13.9 14.4 15.6
%5 3 Bt The 3rd subsection 8. 165 8.365 8.312 1. 835 1. 635 1. 688 18.4 16.4 16.9
%f 4 B% The 4th subsection 7.907 7.965 7.598 2.093 2.035 2.402 20.9 20.4 24.0
% 5 Bt The 5th subsection 7.651 7.096 6.923 2.349 2.904 3.077 23.5 29.0 30.8
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Table 3 The determination results of ash integration properties of burning cigarette under different smoking models

YRR EEAL IR PERE Ash integration properties

TR SR TR TR Soot area //mm’ AP Cracking area of soot //mm’ of cigarettes at the current burning length//%
m Static ISO HCI Static 1SO HCI Static 1SO HCI
combustion combustion combustion
6 43,57 40.45 35.87 2.20 1.05 2.09 5.05 2.59 5.82
7 51.91 47.48 42.84 2.62 1.05 3.03 5.04 2.21 7.08
8 60. 52 54. 60 49.99 2.67 1.76 4.24 4.41 3.23 8.47
9 69. 74 62.34 56.93 2.86 1.77 5.30 4.11 2.85 9.31
10 76. 16 70.79 63.64 3.04 2.09 6.45 4.00 2.95 10. 14
11 82.67 79.01 70. 59 3.24 2.31 6.68 3.92 2.92 9.47
12 89. 06 87.00 77.49 3.26 3.54 6.97 3.66 4.06 8.99
13 95. 69 94. 60 84.33 3.37 4.81 8.96 3.52 5.08 10. 63
14 102. 55 101. 84 91.40 3.41 5.13 12.20 3.32 5.04 13.35
15 109. 28 109. 13 97.59 3.83 5.40 14.12 3.51 4.95 14. 47
16 115. 89 115. 61 104. 43 4.07 6.01 14.79 3.51 5.20 14.16
17 122. 64 122.71 111.89 4.15 8.26 15.31 3.38 6.73 13.68
18 129.39 128. 60 118.51 4.17 9.04 16. 48 3.22 7.03 13.90
19 136. 68 134.31 125.80 4.61 10. 04 17.15 3.37 7.47 13. 63
20 142.94 139.93 132.67 4.92 10. 82 17. 46 3.44 7.73 13.16
21 149. 66 146.75 139.95 5.26 11.23 17.47 3.51 7.65 12.49
22 157.08 153.81 146.99 5.35 11.74 17.47 3.41 7.63 11.89
23 163. 81 161.09 153.96 5.61 12.03 17. 68 3.42 7.47 11.48
24 170. 11 168. 87 161.29 6.15 13.20 18.95 3.62 7.82 11.75
25 176. 25 175. 81 167.45 6.97 14.33 19.57 3.95 8.15 11.69
26 182.39 182.35 173.43 7.38 16. 40 19. 88 4.05 8.99 11. 46
27 188. 67 188. 80 179. 41 8.35 17.97 20. 04 4.43 9.52 11.17
28 195.09 195.22 185. 48 9.05 18.65 20.21 4.64 9.55 10. 89
29 200. 56 201. 65 191.71 9.75 18.72 20. 58 4.86 9.28 10. 74
30 209. 12 207.93 197.78 10. 65 19.13 21.76 5.14 9.20 11.00
31 213.63 214.31 203.75 12.53 20. 03 22.63 5.86 9.34 11. 11
32 220. 28 220. 86 209. 85 13. 68 21. 14 22.82 6.21 9.57 10. 88
33 226. 87 227.31 216.17 13.70 22.49 23.99 6.04 9.89 11. 10
34 233.40 233.43 222.43 13.83 23.31 24. 60 5.93 9.98 11.06
35 240. 13 239.23 228.70 13.89 23.49 24. 64 5.78 9.82 10.77
36 246. 90 245. 15 235.03 14.33 24. 30 24.95 5.80 9.91 10. 61
37 253.61 251.62 241.59 15.30 25.08 26. 11 6.03 9.97 10. 81
38 260. 43 258.05 247.84 15.38 25.64 26.97 5.90 9.94 10. 88
39 268.23 265. 06 253.98 15.89 26. 35 27.36 5.93 9.94 10.77
40 275. 86 271.05 260. 13 16. 05 26.59 27.69 5.82 9.8l 10. 65
41 281.47 276. 34 266. 36 16. 05 27.61 28.30 5.70 9.99 10. 63
42 286.91 281.62 271. 65 16. 05 27.74 28.49 5.59 9.85 10. 49
43 293. 16 287. 11 276. 89 16. 05 28.65 28.74 5.47 9.98 10. 38
44 298.51 292.51 282.05 16.05 29.21 29.98 5.38 9.98 10. 63
45 304.28 297.79 287.05 16. 05 29.76 30.04 5.27 9.99 10. 47
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