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Analysis for smoke release characteristics of several

central electrical heated cigarettes
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Abstract: Objective: Studied the smoke emission characteristics
of central electric heating cigarette. Methods: The release amount
and stability of total and puff-by-puff mainstream smoke were in-
vestigated by taking seven domestic cigarettes (Cigarettes A-G)
and one foreign cigarette (Cigarette H) as the samples. The fac-
tors that may influence smoke release stability were discussed.
Results: (D The transfer ratios of nicotine and glycerol in Ciga-
rettes H were the lowest; @ The smoke release stability of Ciga-
rettes H was the highest; @ The release behavior of TPM, nico-

tine and glycerol on a puff-by-puff basis all showed increase-de-
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crease trend with the increase of puff sequence, which was differ-
ent from the traditional cigarettes under ISO regime; @ The to-
bacco retreated phenomenon when cigarette was inserted into its
heating device had negative effect on the smoke release stability.
Conclusion: The smoke release stability could be improved by re-
ducing the tobacco retreated phenomenon of central electric
heating cigarette.

Keywords: central electrical heated cigarettes; smoke; release
stability;  puff-by-puff;  tobacco

characteristics; release
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Diagram of tobacco retreated phenomenon

Figure 1
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Table 1 Transfer ratios analysis of nicotine and glycerol in eight central electrical heated cigarettes (n=20)
. JHES AR (mg » 327D FWAA/ (mg + 37D HBR/%

7 ik i wRdm o o i
HIH A 4.15 54.56 42.70 1.60 7.64 38.55 14.00
H#IN B 3.98 51.74 37.73 1.36 7.09 34.17 13.70
B C 3.13 48.40 33.40 1.14 6.29 36.42 13.00
HIM D 3.42 44.46 36.40 1.24 6.78 36.26 15.25
HIHE 3.76 50.06 42.30 1.51 7.97 40.16 15.92
HWHF 3.69 53.43 41.90 1.44 7.71 39.02 14.43
BN G 3.75 50.25 40.50 1.52 7.42 40.53 14.77
HIWH 4.93 39.71 36.45 1.47 4.94 29.82 12.44

R ) B T A 2 S BT A L 8 R I AR A R A
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C Hefi% 5 8 B MR ity 4 B % 7% % Oy 29,8206 ~40.53 %4
How B0 H BR800 G &

8 A A AR 0 A ORE Rl B 39,71 ~
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T A~ G RSB CH MR B 2 v T A H 8 3K
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Table 2 RSD of smoke release in eight central electrical

heated cigarettes (n=20) %

Jé SORLA ) A b
B A 8.53 10.28 13.05
B B 7.28 8.69 15.01
B C 9.29 7.99 16.51
£ D 12.46 14.64 19.87
I E 7.64 8.07 14.99
BIWE 8.12 10.94 13.78
B G 12.22 13.72 20.90
B H 5.07 6.17 9.67
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Table 3 Mean value and RSD of smoke release on a puff-by-puff basis in cigarettes A and H (n=20)
B A HIH H
il % SORLAR ) S8 8 Hl RORLAR Y i b
=Yg W/  RSD/ i/  RSD/ Yifi/  RSD/ 1/ RSD/ ¥/  RSD/ ¥/ RSD/
mg % mg % mg mg % mg % mg %
1 1.87 29.73 0.062 4 16.25 0.290 3 39.30 1.86 17.78 0.066 8 17.62 0.223 8 39.21
2 2.20 31.13 0.077 3 26.83 0.339 2 35.17 2.39 10.14 0.085 7 8.47 0.283 0 15.95
3 2.88 16.68 0.106 3 23.12 0.452 3 34.82 2.94 8.05 0.109 1 10.26 0.333 2 12.91
' 3.04 16.06 0.133 2 19.02 0.527 5 31.50 3.25 23.93 0.129 3 9.60 0.377 3 12.03
5 3.01 15.54 0.153 7 15.94 0.569 4 27.59 2.95 9.88 0.147 0 11.56 0.400 5 12.33
6 2.90 11.38 0.142 1 35.93 0.569 0 26.79 2.66 17.38 0.142 9 10.14 0.384 4 11.75
7 3.00 9.43 0.156 2 14.00 0.601 4 22.15 2.52 11.50 0.144 6 11.43 0.375 0 11.36
8 2.61 15.90 0.151 0 20.09 0.593 3 18.55 2.50 6.80 0.133 6 8.13 0.357 5 9.43
9 2.63 8.22 0.136 5 18.63 0.570 4 17.26 2.44 6.17 0.126 7 7.23 0.332 3 7.40
10 2.35 12.57 0.125 8 19.31 0.550 1 19.59 2.15 6.67 0.116 9 6.63 0.315 9 6.58
11 2.19 18.70 0.115 9 16.65 0.502 3 20.54 1.85 7.32 0.108 2 4.23 0.295 5 5.76
12 2.09 15.54 0.104 6 20.16 0.472 8 19.19 1.81 12.06 0.104 9 5.33 0.282 8 5.72
13 1.62 163.00 0.048 6 16.92 0.107 2 86.15 0.46 23.37 0.000 0 0.00 0.000 0 0.00
1~12
2.56 16.74 0.122 1 20.49 0.503 2 26.04 2.44 11.47 0.118 0 9.22 0.301 1 12.54
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The puff-by-puff release of TPM, nicotine and glycerol in cigarettes A and H
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SRR T TPM R 6 T A X B o e 25 3 Y
TR H B C.G A BB h TPM ARG H a7
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Table 4 Tobacco core material mass, tobacco retreated
mass and tobacco retreated ratio in central eight
electrical central heated cigarettes (n=20)

e AL R BT/ B2/ N
(g% (g%
A 0.290 7 0.015 8 5.43
0 B 0.275 1 0.017 3 6.29
B C 0.249 4 0.019 6 7.86
HI D 0.258 1 0.017 4 6.74
HHE 0.275 1 0.013 5 4.90
BN F 0.279 1 0.015 7 5.62
BN G 0.276 7 0.019 9 7.19
HIWH 0.284 4 0.003 3 1.16
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Table 5 The linear fitting equation between tobacco re-
treated ratio and the release of TPM, nicotine
and glycerol in eight central electrical heated
cigarettes (n=20)

852 B LR R?
BORIAY  y=—0.670 5x+34.05 0.573 6
BIWA K y=—9.623 5x+20.84 0.241 4
ol y=—2.077 3x+21.287 0.412 0
MORIARY)  y=—0.723 32 +33.582 0.411 7
BB JEE y=—12.9612+23.913 0.244 9
il y=—2.339 6x+22.879 0.644 5
MBI y=—0.949 8x+39.581 0.686 1
BIC M y=—25.648x+37.204 0.434 2
Hl y=—2.419 3x+23.073 0.498 6
MOBLAHY  y=—0.560 32 +27.148 0.645 5
HBWD M y=—11.999x+21.629 0.474 4
Hh y=—1.436 3x+16.495 0.374 7
MOBIAHY  y=—0.763 42 +37.191 0.508 6
BWE y=—12.486x+23.733 0.193 2
Hm y=—2.089 lx+21.548 0.520 9
MOBLAHY)  y=—0.644 4x+32.65 0.577 1
BIME M y=—10.6242+20.902 0.334 5
Hal y=—2.023 1o +21.247 0.554 8
BORIHIY  y=—0.428 42 +24.535 0.361 1
B G M y=—11.82x+25.158 0.488 6
o y=—1.899 7x+21.285 0.698 6
MORLAHY)  y=—0.152 9x+6.717 3 0.041 8
B H 6 y=—1.446 8x+3.263 4  0.008 9
il y=—1.081 7x+6.484 0.139 6
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Table 6 The linear fitting equation between tobacco retreated ratio and the transfer rate of nicotine and

glycerol in eight central electrical heated cigarettes (n=20)

L 08 8 2 7 3 TR R
e Gty R Gty T R’
B A y=—0.604 52+41.887 0.2414  y=—0.363 50+15.97 0.412 0
BB y=—0.474 Tx+37.142 0.244 9  y=—0.534 12+17.062 0.644 5
HAH C y=—0.540 92 +40.806 0.434 2 y=—0.425 8x+16.339 0.498 6
LBIHD  y=—1.155 9 +44.056 0.474 4  y=—0.586 7x+19.217 0.374 7
EBIWE  y=—0.411 50+42.133 0.1932  y=-—0.498 1x+18.361 0.520 9
M F y=—0.638 62 +32.728 0.334 5 y=—0.690 6x+23.316 0.554 8
B G y=—1.104 22 +48.55 0.488 6  y=—0.731 82+20.029 0.698 6
EBIHH  y=—0.125 50+29.871 0.0089  y=—0.325x+12.806 0.139 6
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Table 7 RSD of smoke release when tobacco retreated
ratio were less than 4.22% in eight central elec-
trical heated cigarettes %

Jé SR AR GRTY o
B An=T7) 6.59 5.63 8.11
HAH Bn=6) 8.66 5.05 12.90
A Cn=56) 4.47 7.23 7.75
£ D(n=6) 6.64 5.55 16.56
EIH ER=9) 5.41 9.88 15.19
B F(n=6) 5.16 10.94 8.13
B GC="D 1.62 8.72 7.34
£ Hn=20) 5.07 6.17 9.67
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