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Table 1  Physical parameters of cigarette samples
oy UG K%/ Pa TE M KR % R g
= Y o T po X
" B ST B FIOFH T R RB %

1 0 0.51 0.55 3.1

2 20 19.73 0.54 3.3
4100 4187+169

3 40 39.37 0.55 2.4

4 58 55.98 0.55 2.7

5 0 0.26 0.55 1.9

6 20 21.27 0.55 1.9
4500 4513+148

7 40 39.50 0.56 2.3

8 58 57.92 0.56 2.1

9 0 0.16 0.54 2.1

10 20 20. 66 0.56 2.9
4900 4918+179

11 40 42.97 0.56 1.9

12 58 58. 46 0.57 2.1

13 0 0.30 0.56 2.1

14 20 21.90 0.56 2.9
5200 5173183

15 40 40. 32 0.57 3.1

16 58 59.22 0.54 2.1
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Table 2 Determination results of main physical and chemical indexes of cigarette samples

UEHEIRERE, UEMEE XA, SR/ MGt aE IR, MEERE, O BE/ FIMAR
Pa % Pa R/ % (mg-3Z") (mg-3Z7") (mg-3Z7") pH &
0.51 2020 18.40 9.14 0.83 0.78 5.67
4187 19.73 1660 19. 80 8.38 0.75 0.70 5.92
39.37 1300 22.31 6. 87 0. 68 0.53 6.10
55.98 1080 23.20 5.10 0.51 0.35 6.20

2100 18.97 8.96 0. 80 0.76 5.69
21.27 1750 20. 12 8.23 0. 74 0.67 5.94
13 39.50 1370 23.05 6. 62 0.63 0.50 6.16
57.92 1160 24.85 4.87 0.50 0. 34 6.24

2230 21. 80 8.74 0.78 0.78 5.71
20. 66 1840 22.35 8.17 0.71 0. 66 5.97
918 42.97 1450 24.63 6.35 0. 60 0.52 6.22
58. 46 1250 27.26 4.74 0.48 0.39 6.27

2280 21.75 8.53 0.76 0.76 5.72
J 21.90 1910 23.42 8.03 0. 69 0. 69 6.01
40.32 1550 25.79 6.16 0.58 0.51 6.26
59.22 1270 27.58 4. 44 0. 44 0.33 6.32
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Table 3 Effect of filter ventilation on draw resistances
Vet R/ 7 BE - 1k TEME T X/ HH 57 8 B — 9 A
TEAR K % ‘II_IBE %;EA{F%?: e PV/Pa TEME T KR kﬂfiﬁﬁ‘ﬁi {)%135 e PD/Pa
Pa BRRIUE % FEREHLE 5 R
4187 y=-15.900x+1992 0. 988 159 0 ¥=0.265x+908 0. 999 26
4513 y=-16. 000x+2075 0. 987 160 20 ¥=0. 240x+656 0. 988 24
4918 y=-16. 650x+2192 0. 981 166 40 y=0.234x+316 0.951 23
5173 y=-16.950x+2261 0. 996 170 58 ¥=0. 190x+294 0.977 19
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Table 4 Effect of filter ventilation on nicotine filtration efficiency

UEHE R BH/ Pa R 4T R R? EV/% | JEYEERE % VLA T R R? ED/%
4187 y=0. 085x+18. 391 0.971 0.85 0 y=1.288x-17.010  0.854 1.29
4513 y=0. 103x+18. 662 0.976 1.03 20 y=1.309x-18.150  0.933 1.31
4918 y=0.093x+21. 211 0.973 0.93 40 y=1.202x+20.940  0.983 1.20
5173 y=0.099x+21. 656 0. 996 0. 99 58 y=1.555x-21. 835 0.934 1.56
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Table 5 Effect of filter ventilation on the deliveries of conventional components in mainstream smoke

IERRIRFE/Pa MRIN-IEMENCRIG DT R [JEB-UEWRE KRG R | CO- Ml NRALG T R
4187 y=-0.068x+9. 417 0.972 y==0.005x+0. 845 0.951 y=-0.073x+8.071  0.976
4513 y=-0. 069x+9. 252 0.971 y=-0. 005x+0. 820 0.979 || y=-0.072x+7.850  0.985
4918 y=-0.069x+9. 073 0. 962 y=-0.005x+0. 794 0.980 || y=-0.065x+7.816  0.999
5173 y=-0.071x+8.911 0.954 y=-0.005x+0. 779 0.976 ||  y=-0.073x+7.923  0.972

A6 AR A K AR BT Y0

Table 6 Effect of filter rod pressure drop on the deliveries of conventional components in mainstream smoke

UEMEE IR/ % FEM-IERE RIS TR R? TR -JE e LA R R? CO-JE M R P UL & R
0 y=—6.000x107*x+11.687 0.992 || y=-1.000x10"*x+1.114  0.999 || y=-1.000x107*x+8. 114 0. 146
20 y=-3.000x10"*x+9.728  0.952 | y=-6.000x107x+1.001 0.984 | y=-2.000x10"*x+7.652 0.195
40 y==7.000x107*x+9. 848  0.999 || y=-1.000x10"*x+1.100 0.974 || y=-1.000x10*x+5.410 0.035
58 y==6.000x107"x+7.679  0.948 || y=-7.000x10x+0.825 0.913 || y=-5.000x107"x+3.301 0. 006
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Fig. 1 Effect of filter ventilation on the ratios of CO/tar and nicotine/tar under different filter rod pressure drop
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Table 7  Effect of filter ventilation on mainstream smoke pH

EVHE R pH-UEWE

FVMH pH- g%

DEPEEIL Pa e P R HY || DI KR/ % FE ety 7 R HD
4187 y=0. 008 9x+5. 707 0. 965 0. 089 0 y=5.000x10>x+5. 459 0.993 0. 005
4513 y=0.009 4x+5.716 0.957 0. 094 20 y=9.000x 10 x+5. 547 0.933 0. 009
4918 y=0.009 7x+5.753 0.936 0.097 40 y=2.000x10"*x+5. 431 0.983 0. 020
5173 y=0. 010 2x+5. 770 0.936 0.102 58 y=1.000x10"*x+5. 721 0.934 0.010

A8 IURBFACIEAT L SRR A = )2 gy A2
Table 8 Regression equation between cigarette physical and chemical indexes and filter parameters
FEFE bR 15 5 R
A 2 0 B Y=998+0. 241X, —16. 400X, 0. 986
H L R Y=1.090+4. 020x 107X, +0. 095X, 0.964
MR Y=11. 544-5. 060x107* X, -0. 069X, 0. 968
HE R Y=1.137-6.995x 10X, -5. 056x 10 X, 0.971
CO BT Y=7.913-6.997x107°X, 0.979
FEFRMWA pH E Y=5.206+1.034x107*X,+0. 017X,-1. 188x107*X,> 0. 991
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Table 9  Predicted and measured results of main physical and chemical indexex of slim cigarette

BUERE EARIE UEBEE  HSOREL/ Pa

SRTRAL IERH /% FEI/ (mg-7") MBS/ (mg-327") CO/(mg-327") FEHMMA pH (E

mdns FE/Pa WR/% SIUNE BN SCO(E B SO BONE S BN SO BOUE SCE BN

1 4485 20.72 1765 1739 20.12 20.09 8.23 7.84 0.75 0.72 6.53 6.46 595 5.97
2 4485 42.59 1359 1380 22.68 23.17 6.29 6.34 0.65 0.61 501 493 6.16 6.18
3 4936 0.21 2215 2184 21.80 20.95 874 9.03 0.78 0.79 7.97 7.90 571 5.72
4 4936  41.79 1468 1502 24.63 24.90 6.35 6.16 0.60 0.58 4.61 4.99 6.20 6.22
5 4936 57.53 1270 1244 26.26 26.40 4.84 5.08 0.48 0.50 4.02 3.8 6.26 6.30
RDAP/ % 1.76 1.59 3.36 3.89 2.91 0.36
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Fig. 2 Effect of filter parameters on sensory

quality of slim cigarettes

3 4

KT R G % AT FIH 6. 0Y/17000 RLAS 22 0
T 8 200 AR 08 2 (U XA B T )
Xof 40 SHRAR S W B AR 0 AR S A B
SRR F AR pH (55 F BRI AE bR, DA SRR
SRR AR 458

1) AR Stz R L5 20 g 3 XL 36 67 A DG, L o 5 D
AR R 388 1, 88 308 XL 36 b AR Sl % IS ) 5% ) % A
T 5 A 7 R BEL -5 0 e S o I A 5, L 5 10 i XL
PR T, T8 63 X AR S R BEL 1 52 M 325 25 /) 5 A [
S S XA AR A 2 St AR AR S W REL ) A e K
BRI, R ) ) i s 3 2, 40 S R AR S i BEL 17 2%

A 409% B JE B it JB dne A

4) 43 G TR S B A e R R | A
T KRB CO | E AR pH AY RN AR, HoRH 52
R* KT 0. 96, TR BT,

ARSCAVEEXT 6. 0Y/17000 AR 22 5 & s 2500+
SR S E IR A bR 12 m HEAT T RS, SR 2 TAE
ORI R IEME SO0 J SO0 | v SR 32 B R AL AR AR
HISEIRRIESR , 5 16 A 20 S0 7 i S PR TS b 1R
WEVAE BB AT R R AR S

SE K

(1] #WI,&HAF, AR, % SR IT5H
MEETHEAHERDBERERLAEK
BB )] EARF,2013(1) :31-38.

[2] #&F, Y5, E7F, % KRKEREXEE
FRMAFFEARSBERE S ZH[T].
# T #4%,2016,31(1) :35-39.

[3] WA, B=F, 340, % REHRBEEHEHE



<72 .

a5 202246 A 5375 4531

(5]

(6]

[7]

(9]

[10]

[11]

[13]

[14]

[15]

REAEABREFRR T[] AMET L
FlhFER(E AR FR),2014,29(4):33-
37.

REN,ER HEL,E RERASENEE
REAEEALHLRBEF R R BREN
Zor )] W EFRE,2019,52(8) :52-59.
BoLT, Bk, X B E B AR S BT &
WERBAFREFRR DO BHREN D W
[J]. B ZEFH4,2014(3) :46-50.
BWEE,REL,EE 2, % RBEANEE
YRER M Bk 2 B9 % vm [J]. 8 B 42, 2018, 51
(3) :30-36.

RUR, Bk, T, % 38 B AR T & S X
BETHEAEERDBERENT W] B
F AR ,2012(10) :46-50.

Uk, W, TR, B AR S B
XE ¥ A R R AR e AR CO B E B
B[] W ERHE,2012(2) :61-82.
TNF, B8, 2%, % BEZK—H"x
AR E &R EH(—)[]]. PEE
F 2 4R,2001,7(2) :1-7.
TNF,ZHEL,EF,%. W ZHK—8B"
MEABFMERRE SR EH(Z)[]]. ¥ B
YA B 2 45,2001,7(3) :6-10.

B, R AR, . A EENERE
VoM AW AR AR BF M B R 2 A H AT
[J]. JE#E A4 ,2017,50(4) :43-50.

FRHE HEE GAT,F BEASH A
XEHAFEAMFE R BEREN T H]].
JE# A, 2018,51(6) :51-57.

K, KEeF, AR, %, HWKA 5% A
AT EAEABERERREE & RN Y N
[J]. W E A4 ,2017,50(11) .48-57.

TEH, X%k, X5, % LA A LR
MIREARENDH[I]. &% 5,
2017,33(9) :197-202.

BT, DFEF, R, E AR R RA
YR RW R A R[], E A4, 2017,50
(11) :75-80.

[16]

[17]

[18]

[19]

[21]

[22]

[24]

[26]

BUNDREN C M,SANDERSON W S, BUSBY P,
et al. Products of high denier per filament and
low total denier tow bands:US8967155 B2[ P ].
2015-03-03.

IRWIN W D E. The effects of circumference on
mainstream delivers and composition: Progress
report 2[ EB/OL]. (1989-02-22) [2017-11-
15]. http: // industrydocuments. Library. Uecsf.
Edu/tobacco/docs/ qhng0207.

FH EEX,RES, . FRKE, BA,
MEREERERBREAIRATBEHE R
BT E AL ,2021,54(3) :40-49.
BUE, B, TR, F R SR A OB
FTEEAIA N E[]]. O ER,2019,52
(8) :60-66.

R HER, S A g AR E
TEAE AR A0 5 K AR R B
DEREWNER AN [J]. PEBEE ¥R,
2019,25(5) :1-9.
FRAREMEERAERBERBLE R
B EEFORES & P AR AR
3% .GB/T 16447—2004 [S]. db 7. o E 45k
H A, 2004,
FRAREMEERREREBERLBRLE R
R A AT R RO E U AT A
GB/T 16450—2004[ S]. Jb & . & B 47 H K
#t,2004.

B, i B RR,E A IEIRE S B
AR FE R e [)]. W E R, 2018,
51(12) :72-76.
FRAREMEERRELEER R E L
R A& R E LT RBROE AL E R R AR
4 Fn £ 3. GB/T 19609—2004 [S]. db .
TRV B, 2004.
FRAREMEERAERERLBROE R
FiCAE R ORCAE A O ARy I E A A 3
% :GB/T 23355—2009 [S]. 4t 7. & E 474
H R AL ,2009.

BXE HEE, FRL,F RESH T X



B, % RE S B IORE E R AR E B =73

M E RS pH fo B & B w (1] WE ciency of upstream and downstream segments of
FH4£,2019,52(2) :47-55. cigarette filters [ J ]. Contributions to Tobacco
[27] #RAREMEERAER TR B E L Research,1984 ,12(4) :178-185.
R.&EW 42 RERRERCGB  [31] #EH et B, £ SEMHLE R
5606.4—2005[ S]. b 7% . F B AR WO A, BEANERLRAENT W] BER
2005. 4%,2008(11) :9-13.
(28] W&, IFH, M-FF, % HEAHRITEH [(32] #%#%, 28, #H %, % REBNEHEH
X% ME AL A R A AR AT CO B E B MR R A AR E R R
B [)]. W ERH,2012(2) :61-65. [J]. @b &k B2, 2014,53 (17) ;4074 -
[29] B4, 0484, KK, KK 5 E R H% 4078.
FOEA L[], M8 A ,2013(2) :26-27. [33] BAKER R. The effect of ventilation on cigarette
[30] NORMAN V,IHRIG A, SHOFFNER R, et al. combustion mechanisms [ J ]. Recent Advances
The effect of tip dilution on the filtration effi- in Tobacco Science,1984(10) :88-150.

Effects of filter parameters on main physical and chemical indexes and
sensory quality of slim cigarette

CHU Wenjuan',JI Peng' ,HAN Lu',SUN Peijian' , SUN Xuehui’, QIU Jianhua', TIAN Haiying',NIE Cong’
1. Technology Center ,China Tobacco He'nan Industrial Co., Lid.,Zhengzhou 450000, China;
2. Zhengzhou Tobacco Research Institute of CNTC ,Zhengzhou 450001, China

Abstract: Slim cigarette samples with different filter parameters (filter ventilation and filter rod pressure drop)
were prepared with 6. 0Y/17000 tow, and the effects of filter parameters on its main physical and chemical indexes
(cigarette draw resistance, nicotine filtration efficiency, tar release, nicotine release, CO release, mainstream
smoke pH) and sensory quality were investigated. The results showed that the cigarettes draw resistance showed a
positive correlation with filter rod pressure drop, and a negative correlation with filter ventilation, changing the
same filter rod pressure drop, the change range of slim cigarette draw resistance was about 1/2 that of conventional
cigarette, changing the same filter ventilation, the change range of slim cigarette draw resistance was about 1.7
times that of conventional cigarette. The filter efficiency of slim cigarette for nicotine had positive correlation with
the filter rod pressure drop and the filter ventilation and the filtration efficiency of slim cigarette was lower than that
of the conventional cigarettes. The deliveries of tar and nicotine had negative correlation with filter rod pressure
drop and filter ventilation, and the influence of filter parameters on slim cigarette was lower than that of convention-
al cigarette. The unit tar release of CO in mainstream smoke of slim cigarette decreased with the increase of filter
ventilation, while the unit tar release of nicotine increased with the increase of filter ventilation. The regression
equations of cigarette draw resistance, nicotine filtration efficiency, tar, nicotine, CO and mainstream smoke pH
and filter parameters were established respectively, and the prediction accuracy of the model was good. Cigarette
sensory evaluation score decreased with the increase of filter rod pressure drop, and increased at first then
decreased with the increase of filter ventilation, the sensory quality was the best for slim cigarettes with 40% filter
ventilation.

Key words :filter parameters;slim cigarette ; physical and chemical indexes;sensory quality ;regression equation
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