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Study on the influencing factors of hardness of slim acetate fiber filter rod
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Abstract: In order to investigate the hardness variation of slim ac-
etate fiber filter rod Chereinafter referred to as slim filter rod)
and improve the quality of slim filter rod, the influencing factors
of the dosage of glycerol triacetate, the temperature of glycerol
triacetate, the natural curing time of slim filter rod, the filling a-
mount of acetate tow, the permeability of plug wrap paper, the
circumference of slim filter rod and the pressure drop on the hard-
ness of slim filter rod were studied. The results showed that the
effect of the dosage of glycerol triacetate on the hardness of the
slim filter rod and the filter rod was the same under the condition
of natural curing for 1 day. The hardness of the slim filter rod in-
creased with the increase of the dosage of glycerol triacetate in
the range of 5% ~23% under the control of the conditions of nat-

ural curing for 2~5 days. Within 5 days of natural curing, the
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hardness of the slim filter rod increased rapidly, and slowed down
within 5~30 days. There was no correlation between the temper-
ature of glycerol triacetate and the mean hardness and the
stability of the slim filter rod. The hardness of the slim filter rod
increased with the filling amount of acetate tow. The hardness of
the slim filter rod increased with the increase of the permeability
of plug wrap paper. The circumference of the slim filter rod was
negatively correlated with the hardness. The pressure drop of the
slim filter rod was correlated with the hardness.

Keywords: slim acetate fiber filter rod; hardness; influencing fac-

tors; variation
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Figure 1 The structure schematic of KDF2 slim filter

rod forming machine
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Table 1 Physical parameters of slim filter rod
I H 5] J& /mm KB /mm JE R/ Pa
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Table 2 Physical parameters of slim filter rod
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Figure 2 The change of the hardness with the dosage of

glycerol triacetate at different curing time
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Figure 3 The change of the hardness with the temperature

of glycerol triacetate at different curing time
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Table 3 The coefficient of variation of the hardness
under different temperature conditions of glyc-

erol triacetate (n=2)

e s 5t R K/ U
1d 5d
25 2.22 1.07
35 1.85 1.42
45 1.97 1.21
55 1.72 1.18
"""""" P o016 o106
911

T i3
Mean hardness/%

81 —o— 2421 TR

79 —m— 3HA SRR

77}

75 ‘ ‘ ‘ ‘ ‘ L
0 5 10 15 20 25 30

FI 2R [ A B i)
Natural curing time/d

B4 AR B AL R 6 AL

Figure 4 The change of the hardness with the curing

time (n=2)
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Table 4 The correlation coefficient between the variation

coefficient of the hardness and curing time

B Pearson #H 3¢ & 4L P {E
e 22 —0.942 0.034
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Table 5 The data of exterior radius and interior radius

of different acetate tow (n=2)

EEFN R S e HME R R
3 B 20.18 78.55
s - 23.60 80.43
YW 34 13.71 40.00
P A E 14.00 49.86

T 2R AR EA A A A SRR R A AR X

xR B AN ST uE M A AR I8 . B 0 2 2 A
fei] , Fsf ] ) fg — M =048 5 d AL H A SR IEAL 5 d i, A
EO ET R B R E K WO S0 s T A AR
b5 d B G A R
24 4FREFREVAZTREBEENZN

B3R 6 WA AH IR = SR H il e & 45 0 T L Bl 22 5)
R EM R ML EEEE R nas. 24H
Minitab {4 X 22 JOIE T8 f AR B 308 47 A0 S 40 A7 . P (A
9 0, Pearson #HC R 1. UL I 22 oI 7 1 5 4 S Uk B
1 B 2 IE A G,

®6 TELFREREWEE

Table 6 The hardness data with different filling

amount of acetate tow (n=2)

2 I T4/ (mg » rod ™) 1l g 4H/ %6
263.25 83.5
276.23 84.4
292.17 85.6
300.61 86.2
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Table 7 The quantitative and thickness data of plug
wrap paper with different permeability and the
hardness (n=2)
BERJE/CU JEHE/ pm R {E/ %
0 38.99 82.8
6 000 62.13 83.1
10 000 67.63 83.8
24 000 78.63 84.2
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Table 8

E; un
The hardness data of different circumferences

under the same acetate tow quantity (n=2)

B JH I/ mm BEEEE/ Y BEEEAESRRE/ % EKFEI(E/ Pa

16.5 85.5 1.39 3 745
16.7 84.7 1.25 3 507
16.9 83.7 1.27 3298
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The hardness data of different circumferences

Table 9

under the same pressure drop (n=2)

I J 344/ T i P/ i 37 AR S 2 U TR/
mm % RE/ % (mg * rod™ 1)
16.5 85.7 1.31 292.04
16.7 85.9 1.62 299.41
16.9 86.3 1.13 313.67
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Figure 5 The scatter diagram of the hardness and the

pressure drop under the same circumference

TEBL T He P 6 22 BB 78 f (1) 386 I b o 00 B Xt 400 =7
08P B RE (1) 52 ) B 5 22 BB TR R 0T A4 S B R Y R ) R
AAHE .
3 gl
I <2 UE e I BE W ) PR RO = 4 R H IR

L AR A IS 22 O T L R R LR L B AR B R
A Hp, = LM H R S S AR E AL R R X 41 S g
PR s A S S IR A L BRI 25 7 2
SRR T B ) = SR H T R A S K Y [ AL R R
A BE 1K B A A SR A A RE AKOF , PR, T R A0 S AR it

S R = SR H M I CE K B ) D AR 4y
[ 1k - 76 40 57 38 B WF % A 77 DL SR 96 bR v G A& 1T 0 R
rp 5 X I B D6 T LUK VS ) A0 S 30 e R O O
I R 7 g R B R 4 2 LR, b A, kR 4R R R
Ui Sz eI A — o R, RR R BN B R
0 I TR A JRE A AN S Y R T R R

S % Tk

(1] mAH, Wi, 223, & 2L 3702 500 40 3 5 s ik
AR L], RSP, 2017, 33(11): 200-203,

[2] WM&, Wiz, 2R3, . AR RS 41 S 4 0 g 2F 22 3R
PEREFSELT]. &M 5P, 2017, 33(6): 196-120.

(3] wadta, Brmend, Boe, 5. U869 M2 8z A o6 %
ZLI0. BRI . 2003(10): 9-12.

(4] 58T, WM, T, B A0RE (B SR 5 3 A 56 P 4y
BriTl. MR . 2002(3): 9-11.

(5] B2, FRfER, XU, S5 590 5 4 ks 0 R it i 1 % 43
BrLT]. JHEE R . 2009(2) : 16-20.

(6] B =20 ik b e 2 N 3R 9 B 52 [C1// BIETLAE 2009 4
JH R AR T 218 S0 R : [ A EED, 2009
368-372.

[7] wadte, Wed, BEFH., 5. 206 ittt 5k ik v Ay
PRI MERE, 2011(8): 9-12.

(F#% 173 O



&M | Vol.35, No.10

7N (0 B TR BR AL A B T 2 1 B3 1 T B Al AR TR BR AR
A 0 K (60 50 I 5K R 1 BB B AR PSR . B S RS
A1 KPI+L Y A e FH 345 nm(KPT 4 A ) 2524 350 nm,
M KPI+F fil KPI+G ) A e 224 355 nm, Bl Z 48,
i U] KPT [R5 4% K& A 3k o s 6 i fff £ 520 R ok ik 2% o8 T
TN EAK B EREE . 3 B SRR, SURE RN ) 2 O
JEBAR R P B 25 R 5 2 w45 1 4 B FL AR
iR R 58 A I T 1 AR S A AR A — B — 2R B
TR RN IS M K R E ew AL TR
1 36 oL PR BE Ak O R ROR SR AT

170 000

150 000 ~+KPI+G
—= KPIL,

130000 & KPL+F
o KPI

110 000
90 000
70 000
50 000
30 000

YL

Fluorescence intensity

000 L I | | | | |
300 320 340 360 380 400 420 440 460 480
ia
Wavelength/nm
EEFEGAIL EBIE 0 MR K R RE
Figure 5 Changes of intrinsic fluorescence spectra of

kidney bean protein and its maillard products
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