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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
A JEumiRer  MPFRE, REsmmRet
£/ mm mm £/ mm
REMOIIRN 65 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
! 100 mm |

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

Fig. 2 Composite filter rod structure

A2 AERBHHEBATEHZR
Table 2 Physical index of composite filter rod

fahr BJE/mm KBE/mm JEBE/Pa RIEE/mm 5 E/ %

FulME 23.7 100 4000 <0.35 =82
o2 +0.2 £0.5 £200

K3 OBIBH S I IATIE R TR

Table 3  Physical parameters of cigarette samples

L 5 i/ mm KE/mm PG/ 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 TR R R
(mg-37") H/% (mg-37') /%
*ggzﬁégﬁ 0.69 / 6.6 /
SEIEESL 0.65 6% 6.4 3%
i/ AFROR TS PRE, T,
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Table 5 Influence of adding Graphene nanomaterials to components on harmful components of flue gas
— S ALK AL £ A
i R/ [GliS Fem it/ KAk Rt/ FEAI R/ FEAI
(mg-37")  F/%  (pg3) % (pee) RN (pee) R %
AN S 5.2 / 65 / 7.63 / .75 /
H BRI 1 4.9 6 60 8 6. 62 13 10.4 11
iy RIATE) S AIf[a] B
Ffih R [S(1 VAN i & VAN 1 VA )6 VA (1 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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A6 RE AR BB ) F AR AT R Table 7  Influence of composite filter rods on routine
Table 6 Influence of composite filter rods on components in mainstream smoke of cigarette
physical indexes of cigarettes T B =¥
BE W {}5”%5@)%}]?/ E'@Jf(hf/ EaT *%ﬁj[ﬁ:{ FEE  FERCHE A
(Pa-%7) (%) (%-%) (mg-%7") F/% (mg-%") F/%
Xt B A 1020 20.9 22.5 X HE s A 1.01 / 9.9 /
EAUEHEEM 1 1153 24.4 26.3 EAUEHEEMT 0.65 36% 6.4 35%
HEUEHEEM2 1144 23.7 25.2 EEUEHEEM2  0.63 38% 6.4 35%
EEUEEEMH3 1148 22.2 24.4 EEUEHEEM3 0,66 35% 6.7 32%
AEUEEER4 1138 21.8 23.3 HEUEHEEM4  0.65 36% 6.6 33%
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Table 8 Effects of composite filter rods on other harmful components of flue gas
— bk FILA £} B o
Heah B/ FEA% Rl it/ FEA BT/ FEAIG R/ FEAIK
(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%
AR N 2 4.7 54% 57 51% 6. 44 23% 11.2 61%
BHUEBEIN 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%

g A e HI[al bl
G B, WEER, O RORE  MEEERS O BORS WRIEER/ H
(ng-37h) % (ng-37") % (ng-37") %

POpiEE 17.2 / 8.52 / 6.37 / 10.28
BA IS 1 10.3 40% 1.94 71% 4.36 32% 4.97
B IS 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 using ther-

moplastic elastomer material with added graphene nanomolecules as the substrate. The filter rod component was ter-

nary 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 specifica-

tions of vinegar fiber filter rod cigarettes, the increase in suction resistance of the composite filter rod cigarette sam-
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ple 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 mainstream
smoke of composite filter rod cigarette samples had been reduced, with nicotine decreasing by about 36% and tar
decreasing by about 34%. The reduction effect of harmful components carbon monoxide, hydrogen cyanide, croton-
aldehyde, 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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