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Structure of the filter rod components
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Table 1  Design parameters of composite
filter rods with different lengths mm
=Y S
#H Gl SRR R
REINA B IH

5o bE 6.5 12 6.5
SRR 1 6.5 12 6.5
HAEE 2 6.0 13 6.0
SAIERE 3 5.5 14 5.5
AR 4 5.0 15 5.0

%‘.
25 mm
(SR SBELT-HR -+ RIS £ )
B2 HAEsEH

Fig. 2 Composite filter rod structure
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Table 2 Physical index of composite filter rod
fahr BE/mm KBE/mm JEBE/Pa RIEE/mm 5 E/ %
UMl 23.7 100 4000 <0.35 =82
X 0.2 £0.5 200

K3 OBIBH S I AT R TR

Table 3  Physical parameters of cigarette samples

L 5 i/ mm KE/mm AL/ mg
rRuME 23.9 84.0 650
nE +0.2 +0.5 +20
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Table 4 Influence of adding graphene nanomaterials
to components on conventional composition of flue gas
TR FEl
PRl L7 TS
(mg-3") H/% (mg-37') /%
*ggzﬁgﬁﬁ 0.69 / 6.6 /
HEMIEHEST 0.65 6 6.4 3
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Table 5 Influence of adding Graphene nanomaterials to components on harmful components of flue gas
— S ALK AL £ A
i e/ [GliS Fem it/ KAk Rt/ FEAI R/ FEAI
(mg-37")  F/%  (pg3) % (pee) RN (pee) R %
*E S R 5.2 / 65 / 7.63 / .75 /
BRI 1 4.9 6 60 8 6. 62 13 10. 40 11
A RIZIENES HIfF[a]
Pk FCHY,  BEMDR/ REECEL BEDR/ REECR RE(DR/ H
(pg-3") % (ng-37) % (ng-37) %
AR e B 14.2 / 2.11 / 6.10 / 6.03
SEUREEEIN 1 10.3 28 1.94 8 4.36 29 4.97
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Table 6 Influence of composite filter rods on
physical indexes of cigarettes
BEg W/ 1 IR I JxL?*F/ E'ﬁJfof%/
(Pa-3Z7") (%-3') (%X
Xf R 1020 20.9 22.5
EHIEBEEBIN 1153 24. 4 26.3
HAIREAS I 2 1144 23.7 25.2
BEIEBEGIN 3 1148 22.2 24. 4
BHEIEESMN 4 1138 21.8 23.3
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Table 7 Influence of composite filter rods on
conventional composition of flue gas
A £l
PR Biht  BET REMCRY AT
(mg-7") F/% (mg-3') F/%
Xt RS 1.01 / 9.9 /
EAUEHEEM 1 0.65 36 6.4 35
HEUEHEM2  0.63 38 6.4 35
HEUEREEM3  0.66 35 6.7 32
UG 4 0.65 36 6.6 33
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Table 8 Effects of composite filter rods on other harmful components of flue gas
— S AL LA 7} [
i B/ AR & v FEAIL b8 v FEAIL B/ FAR
(mg- ™) /% (pge k) F%  (pg k) F% (pg k) R%

Xof RS A 10.2 / 116 / 8.40 / 28.4 /
HAUEREBIN 1 4.9 52 60 48 6. 62 21 10. 4 63
BB 2 4.7 54 57 51 6.44 23 11.2 61
HAURHEGIN 3 4.6 55 55 53 6.51 23 10. 6 63
BE AN 4 4.8 53 59 49 6. 70 20 10.7 62

R V. fiF AIflaltE
PR Wi WERR/ RNCR/ RBEIER/ BCR RRIER/ H
(ng- 37" % (ng-%™) % (ng-%™") %

POpiEE T 17.2 / 8.52 / 6.37 / 10.28
B UEBREN 1 10.3 40 1.94 77 4.36 32 4.97
B UEBREIN 2 11.1 35 1.91 78 4.12 35 4.97
ARSI 3 10.9 37 1.87 78 4.44 30 4.92
BB 4 10.4 40 1.82 79 4.08 36 4.92
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Preparation and application of filter rod components for

reducing tar and harm in cigarette

DU He, YANG Hongfeng, WU Shuangshuang,ZHAO Yifan, DONG Lu,TIAN Ye, WANG Zhigang, CHEN Chen
Inner Mongolia Kunming Cigarette Co.,Ltd., Huhhot 010020, China

Abstract; A new type of cigarette filter rod component was prepared using injection molding mechanism which used

thermoplastic elastomer material with added graphene nanomolecules as the substrate. The filter rod component was

ternary composite with vinegar fiber filter rod and rolled into a composite filter rod cigarette sample. The effects of

the new filter rod component on the main physical indicators of cigarettes, conventional components in mainstream

smoke, and seven harmful components were studied. The results showed that graphene had a significant adsorption

effect on phenol and benzo [ a] pyrene, with little impact on other components; Compared with the same
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Flavoring system design based on incremental PID algorithm

LUO Liang' ,SHI Dongfang' ,ZHU Xianyan',ZONG Dongyue' , WANG Minghui',
WANG Pengfei' ,JIN Qiang',LI Chaojian’
1. R&D Center ,Nantong Cigarette Filter Co.,Ltd., Nantong 226001 , China ;
2. Technology Center ,China Tobacco Jiangsu Industrial Co.,Ltd.,Nanjing 210019, China

Abstract; In order to solve the problem that the spray weight could not be adjusted and controlled according to the
weight change of the tobacco sheet during the manufacturing process of heat-not-burn tobacco product in real time,
a flavoring system was designed based on incremental PID algorithm. The flavoring system was composed of weig-
hing unit, screw pumps, nozzles, and flow sensors. The weight of the tobacco sheet roll was obtained through the
weighing unit in real time, then the spray weight was calculated according to the theoretical calculation model, and
the screw pumps were driven to output target flow to the nozzles based on incremental PID algorithm, the real-time
spray weight was got from the flow sensors, and at last tobacco flavor was sprayed on the tobacco sheet. The results
showed that the spray weight could be adjusted and controlled according to the weight change of the tobacco sheet in
real time, the maximum overshoot of the flavoring system was 1%, and the maximum adjustment time was 1. 8 s,
the system had good tracking performance. The deviation ratio of the spray weight was 0. 23% ~0. 52% between the
detection value and the theoretical value, the variation of the spray weight within samples was 3. 11% ~4. 17%. It
showed that the flavoring system could realize accurate, uniform and stable application.

Key words : heat-not-burn tobacco product;incremental PID algorithm ;flavoring system ;tobacco sheet
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specifications of vinegar fiber filter rod cigarettes, the increase in suction resistance of the composite filter rod ciga-
rette sample was 12. 33%, and the increase in filter nozzle ventilation rate and total ventilation rate were 10. 17%
and 10. 22%, respectively; The release of conventional components and seven harmful components in the main-
stream smoke of composite filter rod cigarette samples had been reduced, with nicotine decreased by about 36% and
tar decreased by about 34%. The reduction effect of harmful components carbon monoxide, hydrogen cyanide, cro-
tonaldehyde, and nitrosamine was more significant, with reductions of about 53%, 50%, 62%, and 78%,
respectively. The hazard index of composite filter rod cigarette samples had decreased on average from 10. 28 to
4.95, the designed graphene shaped filter rod component had a significant effect on reducing tar and harm.

Key words : cigarette ;irregular filter rod component; graphene ;tar and harm reduction
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