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Table 1 Cigarette paper parameter design scheme
0 21.6 50 29 0.92 9.0
1 19.0 50 26 0.97 4.0
2 19.0 70 32 0.92 2.0
3 19.0 50 34 0. 87 1.0
4 21.5 70 29 1.02 0.5
5 21.5 50 32 0.92 4.0
6 21.5 70 26 0. 87 2.0
7 24.0 40 29 1.02 1.0
8 24.0 60 34 0.97 0.5
9 24.0 40 26 0. 87 4.0
10 26.5 60 32 1.02 2.0
11 26.5 40 34 0.97 1.0
12 26.5 60 29 0.92 0.5
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Table 2 The amount of flue gas component released

from different cigarette samples

FES T OBy SRR, AR CO BilE/
i (H-X7') (mgX) B/(mgeE) (mgeTh)

0 5.0 8.2 0.74 6.3

1 5.2 9.1 0. 81 6.9

2 4.8 8.4 0.72 7.0

3 4.6 8.0 0.70 7.0

4 5.0 8.9 0.78 7.1

5 4.8 8.3 0.72 6.8

6 5.5 9.5 0.84 7.4

7 5.1 8.6 0.76 7.0

8 4.6 7.9 0. 68 6.7

9 5.5 9.2 0.84 7.1

10 4.6 8.1 0.71 6.7

11 4.5 7.9 0. 68 7.1

12 4.9 8.3 0.72 6.8

&3 MARS AT AR R A F i SR
Table 3 Overview of flue gas component release

regression model and F-test results

BOURGE F Rz i
B M ., sk [
M K Rk fmx FHOPHE

FEIRE 0.981 0.963
TR

e 0-981 0.963
CO Bt 0.982 0.964

0.942 0.1303 45.89 0.000
0.942 0.013 4 45.88 0.000
0.935 0.0514 32.57 0.000

k4 MARSBAETDEREANG THIELER

Table 4  T-test results of flue gas component release regression model

b IR SR R B A CO Bl &
BIARE pRERIERE PE HERH ERERE PHE BIARE mERARE PHE
HH 16. 453 — 0.000  1.295 — 0.000  9.117 — 0. 000
X, -0. 036 -0. 195 0.037  -0.007 -0. 369 0.013 — — —
X, -0. 106 -2.280 0. 045 — — — -0. 059 -3.399 0. 048
X, -0. 146 -0. 853 0.000 -0.013 -0. 693 0. 000 — — —
XX, — — — — — — -0.019 -0.321 0. 007
X, X, — — — 0. 003 1.423 0.027 — — —
X, X, 0. 001 2.362 0. 040 — — — 0. 001 7. 891 0. 000
X, X, — — — — — — -0. 003 -4.884 0. 001
XX — — — — — — 0. 002 1. 954 0. 002
XX, — — — -0.002 -1.335 0.033 — — —
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Effect of cigarette paper parameters on the amount of flue gas nicotine release
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Fig. 2 Effect of cigarette paper parameters on the amount of carbon monoxide release
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Table 5 Effect of the same cigarette paper parameters on the release of different smoke components

G . o e/ B SE &
?El*/]‘ %T+E jzfl P — o ) 1 =
(mg-37) TRy, % BRE/CU mh/(gem™)  BIIRINE/%  FREALL
He/ME 7.716 26.5 50 34 — —
FE IR

R SEFN ] 9. 425 19.0 70 26 — —
TS IR R/ME 0. 659 19.0 — 34 — 4.0
s A 0.853 26.5 — 26 _ 4.0
o /M 6. 625 26.5 60 34 1.02 —

co BcEk
S IN1 7.416 19.0 70 26 0.87 —
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2.2 BRESHVESHIBHNEREEN
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2.2.1 HEEWESER 568 BEERERES)
o R BRI RE A5 B b (8 0 40 X6 O 22 118 B B ARAT
BE R T2 A G4 . LG b fE I AR B
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Table 6 Description statistis of physical indicators

of different cigarette samples

L) B/ME BORE i bRifEE
WBL/Pa  923.00 1045.00 995.92  29.877
BB RE/% - 28.78 35.06 32.11 1.973
Eiil gy
(F-%) 4.50 5.50 4.92 0.344

AT BIRH S A5 AR S IR AR 9 A E A 4
G ENc
Table 7 Correlation between cigarette physical
indicators and flue gas component release

of cigarette samples

i gy co MREOBE gy

AP E 1.000 0.987 0.646% 0.962™ -0.012 0.248
KRS AR

R
CO Bt 0.646™ 0.610° 1.000 0.590" 0.034 0.292

i R MSEMETE P=0. 01 AR (OWUE) e 3, T R
K fE P=0.05 KF(XWUR) W3,
4945 0 Ry A7), 2 B LA RIS 1Y A 22 HE0R (43 ] Dy +
1.5 mg/37 . +0.20 mg/3Z . +2.0 mg/37) , A RD
THRAF 3 W48 b5 1Y 755 B2 B8 53 51 81.25% |
71.42% \75. 00% 5 ¥ BE AR M A o B 11 Fo 25 BE oK
(£1.2 mg/37 . +0. 14 mg/Z . +1.6 mg/37) ,3 TWitg
PRAAF A BE (53904 85. 00% ,80. 00% ,80. 00% .,
AR ATy vk RERS T 00 b s LR S o PO A
PE, ARE T HEBAS [ BR  1E A5 H S AN [R] 0H SOR 43
i () A RS PR AT

B JHRE TR R A & B L3R 8,

8 AL Z AR p Sl AR CO BB AT &
FE43HH 97. 5% (94.29% 78. 75% , E 5545
90.20% , H 8K 3 FlIH NS B P A iR 3] T
90% LA |, {H CO Bl & £ B2 B 0 A 4K ELAR T4
AP FRHERLE B IAE . 12 A5 KRR S 8 A v =
B, CO B i V-1 75 & L O 84.58% ~
95.83% , Hh 25 35 11 SHEMAY 3 B o
BV Y55 G BE Y, WY iE i B R A S B Ak
AT LAS TS o B i A 6 B 0 B AR KT
2.2.2 BHEKSHEMNEIK S BRREFESENY
M A KA CO B AT A B B AR i 22 43
WK 6.32% 7. 37% 2. 52% , i W it 3 45 M 45 5 8

0.987™ 1.000 0.610" 0.971™ -0.052 0.296
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Table 8 Conformity of the amount for flue gas

R B A AT 5 L (Bl BT ME SR K F ARG 45
HRILF 9 MM A5 G B NIRRT A 56 45 5
WA 10, m13 9 R, BT I A A A [l A HAT e
R ER PAUEROR . XFHER 4 FIER 10 1950
48 R T, B2 25 b AR R o R A 6 T 119 A
R AG B FAR—E HRE I A ), IR
EHHAS B SR T B AT 5 JEE 52 M A
Fr R AL

2.2.3 HRASEBEROEBEKSHAS KT

MR EIEERIXT 5 ASSE0 4R 2H & SEAT 1, ) 3
THA o B CEAT 5 BE R TTINAEL, 7031 81. 62% ~
101. 18% .80. 39% ~99. 34% .76. 71% ~97. 75% ., 1%
M8 3 IR ARAT & BE XK T 90% A ofiE vl L3 i i

component release in cigarette samples % 117 MG, SEFAHEM 11.43% , b k& &
0 97. 50 94.29 78.75 90. 20 0.5~ 4.0, 5 ¥ 4 B v [ — 5 7 &t 2 29 ~
1 86. 25 84.29 86.25  85.90 34 g/m” BRI RSN 0. 87% ~ 0. 92% , W1 1R
2 =z me ma e ko msuomarnsn
4 88.75 88.57 88.75 88. 69 BRABAARF LR
Table 9 Overview of flue gas composition release
5 96. 25 97. 14 85.00 92.79 . .
6 81 25 40, 00 9. 50 84, 58 conformity regresswil model and F-test results
7 92. 50 91.43 87.50  90.48 Wb R ﬁﬁ;ﬁi& T F s
8 98.75 97. 14 83.75 93.21 Zm R zm tme FHOPH
o 8500 80.00 88.75 84.58 B 0.994 0.988 0.974  1.020 69.51 0.000
i? z: ;Z zj TZ :Z Zz zj: ZZ k@g&%’i 0.977 0.955 0.930 1.952 37.45 0.000
12 96.25 97. 14 85.00 92. 80 CO BEjiiE 0.990 0.980 0.925 0.689 17.98 0.018
K10 BARSBRSTHEAD ARG TREER
Table 10 T-test result of flue gas composition release conformity regression model
sk FEIH TSR Cco
FUARE FRAERNERE PE BARE fmERARE PE BERE AERERE PHE
W —-83. 406 — 0.157 -113.270 — 0.238 604. 520 — 0.010
X, -6.326 -2.923 0. 042 -12. 062 -4.779 0. 027 -5.080 -5.887 0. 044
X, 1. 261 2. 331 0.016 — — — — — —
X, 12. 744 6. 386 0. 006 20. 920 8. 988 0. 004 — — —
X, — — — — — — -921.710 -21.365 0.018
X — — — — — — -0.794 -0. 441 0. 039
XX, 0. 144 3.038 0. 037 0.267 4.815 0. 026 — — —
XX, — — — — — — -0.028 -3.085 0. 008
X, X, — — — — — — 0. 209 10. 151 0. 021
X, X, -0.012 -2.477 0.013 — — — 0. 006 2. 837 0.010
XX, -0. 186 -5.593 0.011 -0.317 -8.168 0. 007 -0. 082 -6. 148 0.018
XX, — — — — — — 468. 508 20. 531 0. 020
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The influence of cigarette paper parameters on the release of routine
smoke components of demi-slim cigarettes and their conformity
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Abstract : Taking demi-slim cigarettes as the research object, the effects of ash content, air permeability, quantity,
the content of combustion aids and the ratio of potassium to sodium on the release of tar and other two routine smoke
components from cigarette paper were studied by uniform design method. The relative deviation between the meas-
ured release and the box standard value was converted into the coincidence degree and the influence of cigarette
paper parameters on the coincidence degree of smoke composition was studied. The results showed that the cigarette
paper with high ash content, high quantity, high content of combustion-supporting agent, high ratio of potassium to
sodium, and medium and high permeability was beneficial to reduce the release of components of conventional ciga-
rette smoke, and the influence trend was basically consistent with that of conventional cigarette. The conformity
degree was beneficial to comparing the control level of different box-marked cigarettes and different components of
cigarette smoke. The factors affecting the conformity degree of various components of cigarette smoke were basically
consistent with the release amount, but the trend was different, and the influence of cigarette paper parameters on
the conformity degree of components of cigarette smoke had its unique regularity. It could provide a boundary for
the optimization of cigarette paper parameters and improve other cigarette qualities more efficiently while ensuring
the conformity of cigarette components.
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