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Effect of smoking regimes on smoke release of super slim

cigarettes with perforation paper
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Abstract: In order to study the mainstream smoke of the super slim
cigarettes with perforation cigarette paper. The tar and nicotine deliv-
eries on a puff-by-puff basis of the super slim cigarettes with different
cigarette paper perforation parameters were measured under ISO and
HCI regimes respectively. The results showed that: 1) Under ISO
regime, tar deliveries of the perforation super slim cigarettes de-
creased, and there were no obvious variations of nicotine between the
perforation cigarettes and the control samples. 2) Under HCI
regime, tar and nicotine deliveries of perforation cigarettes increased,
and the perforation had a negative effect on the total tar and nicotine

deliveries of super slim cigarettes. 3) The tar growth rate of the first
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three puff showed that the variation tendency of tar release per puff
under ISO regime was larger than that under HCI regime. 4) Under
ISO regime, the total nicotine/tar ratios of perforation cigarettes
were larger than that of the control samples. The total nicotine/tar
ratio increased with the increase of perforation band under the same
number of perforation, and the nicotine/tar ratio increased with the
increases of the number of perforation under the same perforation
band. There were no regular variation of the nicotine/tar ratio be-
tween perforation cigarettes and control samples under HCI regime.
Keywords: cigarette paper; perforation; puff-by-puff; nicotine/tar

ratio; super slim cigarettes
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Table 1 Perforation parameters and physical index of different cigarette samples
gy ATALECRE /A LR SR/ mm fLIEIBEES /mm  WEBH/kPa  JEMEE K/ Y 4GB/ % MGBEKEE/ % SR g

PO 0.0 0.0 1.329 47.6 10.0 57.6 0.531

P1 1.0 6.5 1.291 47.4 15.5 62.9 0.531

P2 1.5 6.0 1.318 47.9 20.4 68.3 0.534

P3 2.0 5.9 1.308 47.0 22.6 69.6 0.541

P4 1.0 5.0 1.305 47.3 16.6 63.9 0.548

P5 1.5 4.5 1.309 47.9 20.7 68.6 0.532

P6 2.0 4.0 1.381 48.5 24.4 73.9 0.552
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Table 2 The yield of tar in mainstream smoke of different cigarette samples under ISO regime

BIRECE/(mg « Cig™ ")

SRR/

FE it — — — — — — L/ AmE )
10 2N $3n Han 50 %60 722 (mg + Cig™H
PO 0.615 5 0.814 5 1.108 4 1.148 6 1.313 2 0.838 7 0.067 2 5.63 5.838 9
P1 0.492 6 0.794 3 1.106 0 1.227 5 1.276 2 0.706 1 0.099 8 5.59 5.602 7
P2 0.439 4 0.820 9 1.164 9 1.199 4 1.387 3 0.781 3 0.120 8 5.64 5.793 1
P3 0.466 8 0.728 0 1.084 4 1.172 6 1.296 5 1.041 3 0.095 4 5.90 5.789 6
P4 0.475 1 0.849 8 1.136 5 1.166 9 1.319 7 0.904 6 0.090 4 5.73 5.852 7
P5 0.423 5 0.799 6 1.115 2 1.195 4 1.301 2 0.626 9 0.121 1 5.49 5.461 8
P6 0.294 7 0.562 6 0.942 8 1.049 3 1.168 0 1.273 6 0.142 8 5.97 5.291 0
3 BOBEXTAASEHERBESHPREABBENE
Table 3 The yield of nicotine in mainstream smoke of different cigarette samples under ISO regime
- % R/ (mg » Cig™ 1) J—— ,ﬁ'\ﬁfﬁl.%/
w10 Mo 30 s4n Hmsno Hen Ji % (mg + Cig™1)
PO 0.057 1 0.099 7 0.126 0 0.127 5 0.142 2 0.096 2 0.000 9 5.63 0.648 6
P1 0.048 5 0.104 1 0.128 1 0.131 9 0.135 4 0.082 3 0.001 2 5.59 0.630 3
P2 0.045 1 0.109 3 0.133 7 0.130 4 0.151 7 0.092 0 0.001 4 5.64 0.662 2
P3 0.045 4 0.101 4 0.131 7 0.133 4 0.144 4 0.118 7 0.001 3 5.90 0.675 0
P4 0.048 0 0.112 2 0.131 8 0.129 8 0.142 5 0.110 0 0.001 2 5.73 0.674 3
P5 0.042 7 0.109 3 0.130 5 0.131 4 0.144 2 0.074 5 0.001 5 5.49 0.632 5
P6 0.032 5 0.084 5 0.124 9 0.125 5 0.132°5 0.145 7 0.001 8 5.97 0.645 6
x4 HCOEATARERERBESHEHMENE
Table 4 The yield of tar in mainstream smoke of different cigarette samples under HCI regime
o Z R/ (mg -« Cig™ D) il M/
i o] 2 3 4N o5 M %6 s %8N o %10 1 [mEs (mg + Cig™ 1)
PO 1.566 1 1.645 7 1.988 8 2.262 7 2.2318 2.346 1 2.304 7 1.866 9 0.856 2 / 8.25 17.069 0
P1 1.360 8 1.644 1 1.824 6 1.940 7 1.985 1 2.439 6 2.046 2 2.035 8 1.359 6 0.590 7 8.40 17.227 3
P2 1.479 6 1.748 5 2.057 6 2.142 3 2.435 8 2.345 1 2.399 0 2.368 8 1.027 4 / 8.43 18.004 1
P3 1.322 6 1.638 4 2.005 4 2.290 3 2.324 1 2.466 0 2.380 7 2.281 8 1.126 3 / 8.37 17.835 6
P4 1.544 7 1.721 0 2.038 6 2.212 9 2.378 0 2.513 9 2.360 0 2.429 4 0.991 4 / 8.36 18.189 8
P5 1.360 4 1.713 7 2.069 0 2.260 3 2.383 8 2.442 8 2.308 2 1.943 7 0.902 6 / 8.48 17.384 6
Pé 1.029 2 1.346 6 1.869 7 2.098 5 2.157 3 2.304 4 2.141 7 2.017 4 1.841 8 0.652 8 9.15 17.459 4
®5 HCIEATARERE#RBESHEERERE
Table 5 The yield of nicotine in mainstream smoke of different cigarette samples under HCI regime
. 7R/ (mg « Cig™ ) Bl B/
e 1o 2o 30 A0 LS5O Fen  HTH O 8D Hom Flom  HE  (mg-CigH
PO 0.113 7 0.151 7 0.175 8 0.198 7 0.199 0 0.207 0 0.200 2 0.200 7 0.061 1 / 8.25 1.507 9
P1 0.088 9 0.145 1 0.164 7 0.181 2 0.207 9 0.196 8 0.195 3 0.181 8 0.115 1 0.044 1 8.40 1.520 8
P2 0.103 8 0.174 1 0.198 5 0.198 1 0.213 9 0.208 0 0.210 8 0.206 7 0.080 0 / 8.43 1.593 9
P3 0.121 1 0.126 0 0.209 1 0.208 5 0.211 2 0.219 2 0.216 0 0.204 4 0.092 8 / 8.37 1.608 4
P4 0.102 9 0.167 9 0.193 6 0.199 7 0.217 0 0.220 1 0.213 1 0.213 6 0.081 1 / 8.36 1.608 8
P5 0.088 7 0.161 9 0.197 2 0.205 1 0.205 3 0.217 9 0.200 3 0.173 6 0.064 6 / 8.48 1.514 7
P6 0.063 1 0.132 7 0.187 3 0.195 4 0.196 8 0.195 2 0.187 1 0.197 7 0.162 4 0.032 4 9.15 1.550 1
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Figure 2 The growth rate of tar in the first three puff
with different cigarette samples under the two

smoke regimes
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Table 6 The nicotine/tar ratio in the mainstream smoke of different cigarette samples under the two smoke regimes
5= R i 1 %2 %31 %4 %50 %60 EIs| %8 1 Fon B
PO 0.092 8 0.122 4 0.113 7 0.111 0 0.108 3 0.114 7 / / / 0.111 1
P1 0.0985  0.131'1  0.1158  0.1075  0.1061  0.116 6 / / / 0.112 5
P2 0.1026  0.1331  0.1148  0.1087  0.1093  0.117 8 / / / 0.114 3
1SO P3 0.0973  0.1393  0.1214  0.1138  0.1114  0.114 0 / / / 0.116 6
P4 0.101 0 0.132 0 0.116 0 0.111 2 0.108 0 0.121 6 / / / 0.115 2
P5 0.100 8 0.136 7 0.117 0 0.109 9 0.110 8 0.118 8 / / / 0.115 8
P6 0.110 3 0.150 2 0.132 5 0.119 6 0.113 4 0.114 4 / / / 0.122 0
PO 0.072 6 0.092 2 0.088 4 0.087 8 0.089 2 0.088 2 0.086 9 0.107 5 0.071 4 0.088 3
P1 0.065 3 0.088 3 0.090 3 0.093 4 0.104 7 0.080 7 0.095 4 0.089 3 0.084 7 0.088 3
P2 0.070 2 0.099 6 0.096 5 0.092 5 0.087 8 0.088 7 0.087 9 0.087 3 0.077 9 0.088 5
HCI P3 0.091 6 0.076 9 0.104 3 0.091 0 0.090 9 0.088 9 0.090 7 0.089 6 0.082 4 0.090 2
P4 0.066 6 0.097 6 0.095 0 0.090 2 0.091 3 0.087 6 0.090 3 0.087 9 0.081 8 0.088 4
P5 0.065 2 0.094 5 0.095 3 0.090 7 0.086 1 0.089 2 0.086 8 0.089 3 0.071 6 0.087 1
P6 0.061 3 0.098 5 0.100 2 0.093 1 0.091 2 0.084 7 0.087 4 0.098 0 0.088 2 0.088 8
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