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Improvement of Hydrophobic and Oleophobic Properties of Filter Rod
Paper Made by Hemp Pulp and Tobacco Stalk Pulp Based on the Addition
of Cationic Dispersion Rosin Size/AKD Emulsion/Chitosan
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(1. Technology Center of Yunnan China Tobacco Industry Co., Ltd., Kunming 650106, China;
2. Tianjin Key Laboratory of Pulp and Paper, College of Light Industry Science and Engineering,
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Abstract: The filter rod paper was made by hemp pulp and tobacco stalk pulp in our present study. The hydrophobic and
oleophobic properties of the filter rod paper were improved by adding sizing agent (cationic dispersion rosin size and al-
kylenone dimer [AKD] emulsion) and coating chitosan on the surface. The effects of sizing agent additions and chitosan
coating weights on the water repellency, oil repellency and physical properties of the filter rod paper were further investi-
gated. The study showed that when both cationic dispersion rosin size and AKD emulsion were added by 2% (based on oven
dry pulp) , the contact angle of the composites reached at 128.8° and the Cobb 60 s value of the composites was 24.30 g/m”.
The oil resistance grade of the composite was 12 when the coating weights was at 20 g/m>.
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hemp pulp and tobacco stalk pulp based on the addition of cationic dispersion rosin size/AKD emulsion/chitosan[J]. Journal

of Tianjin university of science & technology, 2024,39(2) : 42-49.
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Tab.1 Basic properties of the raw material
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Tab.2 Composition of test fluids of different oil-proof

grades
Kit {f m(ERID /g VHEZ/mL V(B /mL
1 96.90 0 0
2 87.21 5 5
3 77.52 10 10
4 67.83 15 15
5 58.14 20 20
6 48.45 25 25
7 38.76 30 30
8 29.07 35 35
9 19.38 40 40
10 9.69 45 45
11 0 50 50
12 0 45 55
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Tab.3 Effects of cationic dispersion rosin and AKD emul-
sion on the physical properties of filter rod paper

M”Eﬁf{ e W EUEHORE W
wEE . (gm? (m’g") (umPals?) Nmgh) /%
AL
0 0 36.33 2.80 6.42 54.43 2.11
0 1.0  36.99 2.90 5.19 54.59 2.11
0 2.0 36.55 2.89 5.01 52.95 1.98
0 3.0 37.02 2.91 4.93 52.52 1.95
0 4.0 36.84 2.84 4.88 52.92 1.93
0 50 36.82 2.94 4.55 52.10 1.90
0 6.0 37.03 2.81 2.84 52.89 1.88
1.0 0 37.05 2.86 5.86 51.11 2.06
2.0 0 37.56 2.80 5.58 51.03 1.95
3.0 0 36.12 2.89 5.41 50.88 1.87
4.0 0 36.92 2.79 5.22 50.43 1.87
5.0 0 36.66 2.80 3.83 48.51 1.85
6.0 0 36.99 2.84 3.78 48.17 1.82
0.1 0.1 37.25 2.81 6.18 51.99 1.83
0.1 0.1 37.25 2.81 6.18 51.99 1.83
0.2 0.2 36.71 2.85 5.73 50.13 1.80
0.3 0.3 37.11 2.81 5.58 53.39 1.84
0.4 04 36.34 2.86 5.54 53.99 2.02
0.5 0.5 36.87 2.83 5.43 52.12 1.78
1.0 1.0 37.09 2.89 5.34 50.60 1.97
2.0 2.0 36.96 2.89 5.18 49.61 1.89
3.0 3.0 3698 2.88 5.17 49.52 1.88
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Tab. 4 Effects of cationic dispersion rosin size and AKD
emulsion on the contact angle of filter rod paper

IS/ % Ffl/ ()
WEE AKDFM 0s 10s 20s 30s 40s 50s 60s
0 0 539 — - - - - —

0 1.0 g - - - - — —
0 2.0 773 - - - - — —
0 3.0 88§ — - - - — —
0 4.0 100.2 974 97.1 957 945 929 —
0 5.0 112.8 110.2 110.2 105.8 104.7 104.5 104.3
0 6.0 114.7 114.7 114.5 112.9 112.0 111.2 110.7
1.0 0 119.0 117.7 113.7 111.4 110.3 109.2 108.9
2.0 0 123.3 122.7 120.8 116.0 115.7 115.0 113.5
3.0 0 124.6 124.0 122.3 119.7 118.6 116.7 113.5
4.0 0 124.8 124.2 123.3 122.7 120.1 1194 117.5
5.0 0 127.6 126.7 126.4 123.3 121.0 121.0 119.2
6.0 0 133.9 131.6 131.3 128.8 1259 124.3 124.0
0.1 0.1 107.8 914 86 — — — —
0.2 0.2 112.9 109.8 106.9 105.8 105.5 104.2 103.4
0.3 0.3 117.2 112.6 109.5 106.7 105.2 105.0 104.6
0.4 0.4 117.6 116.0 115.0 112.1 109.9 108.1 107.6
0.5 0.5 1185 117.2 1169 113.9 113.1 112.7 111.8
1.0 1.0 127.0 126.7 125.4 125.1 124.8 122.3 122.2
2.0 2.0 128.8 128.2 1254 124.5 123.3 123.0 120.4
3.0 3.0 128.9 128.1 125.5 124.6 123.5 123.3 120.5
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Fig.1 Effects of cationic dispersion rosin size and AKD
emulsion on the Cobb value of filter rod paper
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Tab.5 Effects of cationic dispersion rosin size and AKD
emulsion on the pore size of filter rod paper

\ e [ P
ﬁf;g‘ g %ﬁ;iﬁ BoMURm L m
0 0 0.68 4.70
0.1 0.1 0.67 3.05
0.2 0.2 0.71 3.00
0.3 0.3 0.67 2.98
0.4 0.4 0.67 2.01
0.5 0.5 0.67 2.89
1.0 1.0 0.67 2.89
2.0 2.0 0.86 2.86

o H%

LA/ um

() 0.1%MEFE+0.1%AKD
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40
70 30t
= 20}
3 50t
Sy 10|
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30r 5 08 1.1 14 17 2.0
10}
0 2 4 6 8 10
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(d) 0.3%MFH+0.3%AKD
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Fig.2 Effects of cationic dispersion rosin and AKD emulsion on the pore size distribution of filter rod paper
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WP AR T S B2 AN 8l 3 B o W AR 0 2= B BT, i AL B P 2 LA

H1P& 3 AT RESIN AKD FLIBCRI BH S 573 1A

AN, XA FLAR M A R — 5
\ i 757 ¥ % g / 7
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Fig. 3 Effects of cationic dispersion rosin and AKD emulsion on the surface morphology of filter rod paper
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ARG 12 HIRATIEMEFE I 4C, Ik B bR eI Ay
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Tab. 6 Effects of chitosan coating weights on the Kit value

of filter rod paper
AT AKD i WAL/ Kitfi
WIn/% WIn/% (gm™)
435
8.63
0.1 0.1
14.53 10
20.35 12
4.79 4
8.29
0.2 0.2
14.37 10
20.99 12
4.39 4
03 03 8.89 5
14.61 10
20.79 12
4.26 4
8.55 5
0.4 0.4
14.64 10
20.56 12
4.73 4
8.13
0.5 0.5
14.68 10
20.93 12
4.51 5
8.31 8
1.0 1.0
14.65 10
20.11 12
4.84 5
8.71 8
2.0 2.0
14.54 10
20.84 12

0 SR VR A1 8 ) 08 e A T G 22 flh A 40 52 ) L 2
7o 28 7 AL G e RMETR AT I UE Wb FH AR 12
fih Ffy 5 R B AT AR AT BT R AR X R BRI D 5E 5K
Bl T4 R Al AT KRR, SRR BT 5 A 2 g
I 12 P AR B A PR

PHEF o0 WA B IE AT AKD FLIR I Al X

FAMBREEE H39% Howm

W FHARB 12 BPERE R AN R 4 Fis . B 4 e
i 1I—AEAh 7 0 BH S T2 BN B U £ 43 1
0% .0.1% . 0.3% . 0.5% .2.0% . 2.0% . 0% , AKD FL#K
WA B 0%, 0.1% . 0.3% ., 0.5% . 2.0% . 2.0%
0%, se R BER IR AT 2 0 08 0.4.35,8.89.14.68 .
20.35.0.,20.35 g/m’,

®7 SRELHEAIRVEE AR RN EIN

Tab.7 Effects of chitosan coating amount on the contact
angle of filter rod paper

AL AKD FLi# WA/ 60 s FZfilt
I/ % I ER/% (gm™) /(%)
435 100.6
R 9.
ol ol 8.63 99.7
14.53 99.8
20.35 87.1
4.79 103.5
8.29 100.7
0.2 0.2
14.37 101.0
20.99 88.4
439 107.5
8.89 102.1
03 0.3
14.61 102.6
20.79 90.9
4.26 109.0
8.55 104.3
0.4 0.4
14.64 104.8
20.56 90.9
4.73 109.6
8.13 108.6
0.5 0.5
14.68 109.1
20.93 95.4
451 110.6
8.31 1142
1.0 1.0
14.65 114.8
20.11 97.3
4.84 110.9
8.63 115.1
2.0 2.0
14.53 115.7
20.35 98.6
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Fig. 4 Effects of cationic dispersion rosin and AKD

emulsion on the penetration resistance of filter rod

paper
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