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Table 1 The blending ratio of filter rod base paper/%

i LR MRRRLT e WM ARZFYE
1 100 0 0
2 0 100 0
3 0 0 100
4 80 20 0
5 70 30 0
6 60 40 0
7 50 50 0
8 40 60 0
9 30 70 0
10 20 80 0
11 0 20 80
12 0 30 70
13 0 40 60
14 0 50 50
15 0 60 40
16 0 70 30
17 0 80 20
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Table 2 Effect of beating on physical properties of filter rod base paper

P Q’%I‘ﬂfﬁk WA TR L/ EUL, FTRE,  THKIERY IZIRIS =5
AY/% 4/ % °SR (em® - g')  (pm-Pa'-s™") mN (Nem-g") (N-m-gh)

1 100 0 15 2.27 98 1260 15. 830 3.523

2 100 0 25 2.11 95 1330 19. 691 4.542

3 100 0 35 1.82 90 1520 20. 829 4. 633

4 100 0 45 1.75 88 1708 23.502 4.978

5 100 20 2.31 100 1122 11. 167 2.851

6 0 100 30 2.22 99 1245 11. 829 3.030

7 0 100 40 2.01 97 1298 13. 673 3.304
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Table 3 The influence of fiber types of filter rod

base paper on physical properties

FH TPUKIR R RPUKIE R

. IR, B/

(em® - (pm - ;%4 (N-m- (N-m-

g') Pa’-s) mN g") g ")
1 2.11 95 1330 19. 691 4.542
2 J— J— — — J—
3 2.58 100 1096 16. 000 4.333
4 3.03 100 433 8.178 1. 867
5 3.48 100 322 7.333 1.711
6 3.75 100 309 6. 689 1.244
7 3.88 100 236 5.222 0. 644
8 4.21 100 218 3.000 0. 556
9 R J— R R R
10 — — — — —
11 3.01 100 508 9. 000 1. 200
12 3.16 100 422 6. 206 0.917
13 3.30 100 311 5.428 0.717
14 3.70 100 295 3. 806 0. 367
15 3.89 100 284 2. 061 0.283
16 — — — — —
17 — — — — —
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The effect of TEMPO-mediated oxidation on fiber structure and carboxyl content changes
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Fig. 2 SEM image of TEMPO oxidized fibers
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Table 4 Influence of TEMPO dosage on properties of filter rod base paper
TEMPO/ Thusk e/ Whrsk e 5/ FERE/ AR/ EE/
(mmol - g™") (Nem-g") (N-m-g") mN (em® - g™") (pm - Pa™' - s
0 8. 157 1. 866 449 3.02 100
0.01 10. 859 3.073 560 2. 88 93
0.10 13.724 5.331 711 2.70 85
0. 50 13. 813 5.428 723 2.68 84
A5 REEAYEIEARN KL R
Table 5 Test results of physical properties for different filter rods
i 44 PR B /mm  BECV/% RE/mm [BECV/% BEE/% BEE CVv/% WH/mmH,0 WK CV/%
R R 23.75 0.36 0.32 14.56 86.9 0.85 285 3.56
ffﬁ%éf?ﬁ%ﬁ‘ég@t(}ﬁ% 23.83 0.58 0.36 20. 65 86.7 4. 15 307 17.75
fﬁ%é¥(§ﬁz§j%§§‘@aﬁﬁi 24. 14 0. 87 0.39 22.42 87.2 5.87 331 20. 98
K6 FRESEEBEETIFNER
Table 6 Sensory evaluation results of cigarettes with different filter rods o
b 24 R Gk R P == M ENUS By
AEE LT IR 5 28.5 5.5 13.9 15.2 16.6 84.7
THP AT Bt g e CRIUR ) 5 27.8 4.8 13.1 13.9 15.5 80. 1
TP A YT REPEIEAE (W AR ) 5 29.1 4.5 12.8 14. 8 16.5 82.7

AT RRIERER LA AA E RS OEAE

Table 7 Release of harmful components in mainstream smoke of cigarettes with different filter rods

B4 FR ARk e/ KipRi e, COERkE, CO Bz, HCN Bt/ NNK B/
" (pg+ X" (pge X (ng - XY (mg - 37" (ng - XY (ng- 37"
ali g Ay iR 6.71 19.51 22.72 12. 11 115.78 6.56
*E%éﬁ%?%g@ﬁﬁé 6.52 18. 42 21. 83 11.98 89.23 6.01
*E%E(%TJJ ﬁémﬁﬁg 6.55 18. 45 21.81 11. 88 89. 10 6.03

3 Z5ig

AT i i S AR ROk B T LA 20 Bt TEMPO

P 2T A e R IR AR PR BE ) 52, R & T — ARt T
TEMPO 4B AT 4k ShREEIe A% | I8 L %

M AT IRCE PR, 45 DL R 8598 R 809% %1 it AR
214k (TEMPO F# 0. 01 mmol/g) 5 20% B BR 4T 4k )
AR TEFTHE(25+2) °SR BIARAL ST, JEAR
PATEESE 2. 88 em’/g 1B SJE 93 pm/(Pa « s) JBHLIK
F6403.073 N - m/g, T Hi5KIE%L 10.859 N - m/g,
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Research on functional filter rod based on TEMPO oxidized fiber

CHE Jing'*’ LI Xinxin>? LI Zan>’ ,HAN Lei*’, LEI Shanshan'
JIANG Jumgang1 ,ZHANG Yifan' , WANG Lei'
1. Hubei Provincial Key Laboratory of Green Materials for Light Industry ,Hubei University of Technology , Wuhan 430068 , China;
2. China Tobacco Hubei Industrial Co.,Ltd., Wuhan 430040, China
3. China Tobacco Hubei Industrial of Cigarette Material Co.,Lid., Wuhan 430050, China

’

6, 6-
tetramethylpiperidine-1-oxide free radical ( TEMPO )-mediated fiber oxidation technology, functional filter rods

Abstract; Combining the traditional papermaking process for reconstituted tobacco with 2, 2,

made from green and low-carbon plant fibers were prepared and applied to conventional cigarettes for sensory
evaluation. The results showed that the optimal conditions for preparing the plant-fiber functional filter rods were as
follows: a mass ratio of softwood fiber to acetate fiber of 8 : 2, a TEMPO dosage of 0. 01 mmol/g, and a beating
degree of (25 + 2) °SR. Under these conditions, the filter rod base paper had a basis weight of 45 g/m”, a bulk
of 2. 88 ¢cm’/g, an air permeability of 93 um/(Pa + s), and a wet tensile index of 3.073 N - m/g. The coated
plant-fiber functional filter rod cigarettes had a circumference, roundness, hardness, and pressure drop of about
24.14 mm, 0.39 mm, 87.2%, and 331 mm H,0, respectively, all meeting the filter rod standards of cigarette
enterprises ( circumference: (24 + 0.20) mm, roundness: <0.40 mm, hardness: = 82.0%, and pressure
drop: (310 = 30) mm H,0). Compared with traditional pure acetate filter rods, the total sensory evaluation score
of cigarettes with coated plant-fiber functional filter rods differed slightly, with a decrease of only 2 points, while
the release of harmful components in the mainstream smoke was significantly reduced. Therefore, the performance
of the plant-fiber functional filter rods prepared in this study can meet the standard requirements, which opens up a
new avenue for the development of green, low-carbon, biodegradable, and flavor-enhanced cigarette filter rods.

Key words : functional filter rod ; TEMPO modification ; physical indicator; smoke indicator;sensory evaluation
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