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Study on physicochemical properties and pyrolysis properties of

heated non combustion tobacco sheet
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Abstract: In order to evaluate the safety of heat-not-burn tobacco
sheets during suction and establish the theoretical basis for adding
flavors and fragrances in the process of heat-non-burn cigarettes,

the mainstream heating-not-burn tobacco samples from domestic
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and foreign markets were comprehensively analyzed from physical
and chemical indicators, thermogravimetric analysis and pyrolysis
analysis. The results showed that: the content of hot water
extract was 49.98% ~66.59% , which difference was not remark-
able. And the content of total sugar was 6.62% ~28.93%, the
content of reducing sugar was 4.79% ~22.30%, the content of
total alkaloid was 0.14% ~1.13%, the content of total nitrogen
was 0.31% ~ 2.50%, and the content of ash was 4.21% ~
11.10%. The temperature range of TG is 200~500 ‘C, and the
weight loss rate is 2.23% /min~12.33% /min. The final biochar
yield rangeed from 4.89% to 11.96%, and the weight loss rate
and final biochar yield were different. The main aroma
components produced by pyrolysis of the heate-not-burn sheets
included 2-methoxy-4-vinyl phenol, d-limonene, glycerol and n-
hexadecanoic acid. The main harmful components produced by
pyrolysis included butane, acetic acid, furfural and phenol. There
were some differences in aroma components and harmful compo-
nents in different slices.

Keywords: heat-not-burn tobacco flakes; physical and chemical

indexes; thermogravimetric characteristics; pyrolysis characteris-

tics; aroma components; harmful components
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Table 1  The sample number and raw material composition of heated non-burning tobacco sheets
% 5 i TRERE Y0 BRMIEA AR/ Y WHERM/ Y WMBaH/n WIEE/ % K/ % B
1 FhEW A a 59.21 0.81 1.87 0.47 23.80 11.12 1.60
2 gEM A b 60.62 0.71 1.62 0.62 21.52 8.94 2.07
3 whEW A o 61.04 0.65 1.61 0.48 21.80 12.36 2.21
4 i = d 59.64 0.69 1.60 0.80 21.42 12.56 3.21
5 i E A e 60.31 0.70 1.61 0.91 21.65 11.41 3.90
6 i 5 W f 58.90 0.75 1.73 1.20 21.95 10.97 2.65
7 1Y 1] 3 62.12 0.92 1.96 1.12 21.43 10.11 2.26
8 i E A g 52.14 0.68 1.57 5.01 25.92 12.54 2.21
9 WAL R a 51.54 0.84 1.96 1.25 25.85 14.58 4.71
10 WAL A b 55.18 0.83 1.94 1.22 25.12 14.76 4.12
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Table 2 Chemical composition content of heated non-burning tobacco sheets %

Gis POkl R Y WERE R MA K5y
1 58.24 9.26 6.78 1.04 2.00 5.60
2 50.60 9.04 6.32 0.72 2.16 7.09
3 50.47 10.11 6.86 0.91 1.99 5.61
4 50.25 10.25 6.91 0.94 2.03 7.19
5 50.74 9.78 6.18 0.95 2.19 8.41
6 53.81 8.37 5.30 0.94 2.08 6.76
7 66.59 28.93 22.30 0.14 0.67 7.28
8 48.98 8.85 7.07 0.91 1.83 4.21
9 60.54 6.62 4.79 0.64 2.50 8.82

10 60.10 13.36 10.92 1.13 0.31 11.10
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Table 3 Analysis about the thermal pyrolysis products of non-burning tobacco sheets

BE 22988 | 2020 £ 11 A | BfSIM

W 1 AR/ %

Git [ax?]
1 2 3 4 5 6 7 8 9 10
1 T ND ND ND ND ND ND  4.09 ND  3.07 ND
2 Tk 2,14 2.44 ND  3.06  4.05 ND ND  2.31 ND ND
3 2 VS ND ND ND ND ND ND  2.31 ND ND ND
4 1B iy 3 ND ND  3.28  3.06  4.05  3.73 ND  2.31 ND  2.79
5 it TR 5.52  6.57 7.26 871 9.54 869 9.80 6.29 807  1.98
6 1 H-2- N 213 2.61  1.81  3.87 3.76 2.54 2,90 2.72  3.05  3.58
7 2-H ST 0.46 ND ND  0.88 0.85 ND ND ND ND ND
8 bl 115 0.84 ND  1.72  1.22  0.70 9.71  1.28 1.23  1.05
9 2- 19 i FR ND  0.86 ND  0.84  0.66 ND  2.05 0.50  0.65  0.62
10 3-1k: g F 0.70 ND ND ND  0.66 070 2.05 050  0.65 ND
11 1.2-2 — W~ 2R 0.55  0.66 ND ND ND ND ND ND ND ND
12 4B R -1, 3- 1 ND  0.46 ND  0.67 ND ND ND ND  0.84 ND
13 PR -4-H5-1, 3- ND  0.46 ND  0.67 ND ND ND ND  0.84 ND
14 3-H 32, 5-10 IR — il ND ND ND ND ND ND 850 ND ND ND
15 5- F 321k I FY i 0.36  0.42 ND  0.69 0.60 ND 1.57 037 050 0.27
16 ) 0.36  0.53 ND  0.68  0.59 ND ND  0.3¢ ND  0.67
17 D-HP 0.59  0.73 ND  1.14 1.14  0.37 ND  0.69 ND  1.36
18 N = 8.16 13.23  3.26  1.97 2.37  6.40 1.90 16.42  9.02  6.13
19 dI-#h & 1.71  0.55 ND ND ND  1.39 ND  0.07 0.47 ND
20 1-2-1,2,3- N =1 3.82  1.02 ND  0.80 0.13 ND ND  0.07  0.79 ND
21 N-H 48 3E-N-H 3t 2k i 0.99  0.28 ND  0.97 0.98 ND ND  0.05 0.13 ND
22 i:gﬁ;:ﬁ%’5’:%%’6%%’“{%%’ ND ND 306 ND ND ND 305 ND ND @ 2.28
23 ASPOLT TS BRIz 210y xp D ND ND 12 ND ND ND

B dot - 2- i

24 :T?jiz/()ljag@l Hr(la 25 0 \p ND ND O ND ND 202 ND ND ND
25 JLZ% B 0.59 ND ND  0.83  0.81 ND  1.37 ND ND ND
26 5-¥7% H L ND ND ND  0.67 ND ND 28.06  0.41 ND ND
27 Sl AL g ND ND ND ND ND ND 1.21 ND DN ND
28 2-H 4 Fk-4- 2 S 0.17  0.22 ND ND  0.33 ND  1.02 ND ND ND
29 (S)-3-(1-Ft -2l W6 g 2 ) -t 26.64 31.35 53.72 45.03 47.13 45.36 ND  30.65 37.72 16.63
30 3-(3,4- 5 -2 H-IE W -5-3) -1k g 0.24  0.37 ND ND  0.55 ND ND ND  0.81 ND
31 D] 3% 7 ND ND ND ND ND ND  0.65 ND ND ND
32 A2 R S TG R -3 i ND ND  1.49  0.87 ND ND ND  0.67 ND ND
33 AR R 5 T R 0.37 ND ND ND ND  0.81 ND ND ND ND
34 B2R — H PR3- W 3L S5 T34 iR ND 0.44 ND 0.87  0.82 ND 0.89  0.67  0.53 ND
35 n-1E 7SR 0.57  0.71 ND  1.15  0.96  0.81 ND  0.55 1.47 1.15
36 A2 W iR =T Bg ND ND  1.17 ND ND ND ND ND ND ND
37 AR R -5-H R O 3 -2- 3 T R R ND ND ND ND ND ND 1.37 ND ND ND
38 AT 0.14 ND ND ND ND  0.57 ND ND ND ND
39 9, 12-F )\ Bk MR (Z.2)- 0.17 ND ND ND ND ND 1.0l ND ND  0.17
40 E:I:Siizwjjfﬂj7 SHA=IH b 039 ND  ND 064 066 ND ND  ND  ND
41 13-+ I de-11-e-1-f ND ND ND  0.71 ND ND ND ND ND ND

T ND AR ME.
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Table 4 Analysis about the aromatic and harmful components in the pyrolysis products

of non-burning tobacco sheets %
25 =Y 1 2 3 4 5 6 7 8 9 10
2-H A 34 0.17  0.22 ND ND 0.33 ND 1.02 ND ND ND
. DB 0.59 0.73 ND 1.14 1.14 037 ND 069 ND 1.36
B Ly _
= 8.16 13.23  3.26  1.97  2.37  6.40 1.90 16.42  9.02  6.13
n-1E TR 0.57  0.71 ND 1.15  0.96  0.81 ND 0.55 1.47  1.15
The 2.14 244 ND  3.06 405 ND ND 231 ND ND
it % 5.52  6.57 7.26 871  9.54 8.69 9.80  6.29 8.07  1.98
HH LA o
iz ND ND  3.28 3.06 405 3.73 ND 231 ND ND
2 0.36 0.53 ND 0.68 059 ND ND 0.3 ND  0.67
T ND ARG,
20:»&1%\@& -xﬂﬁ%@?\ W DA 24 g A T R
w2-F EH-4-2 I SR T S0 H Tk = R
g, I &
41 8 e
B E e
£z 8 2z 3
= =
4r 4
0 0
1 2 3 4 5 6 7 8 9 10
FE A G2 P 5
Sample number Sample number
(a) A (b) HERD
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Figure 2 Analysis about the content of aroma components and harmful components in the non-burning tobacco sheets
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