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Effect of Coated Liquid Paraffin on Agricultural Cellulose Film

YANG Weihong, LIU Zhong, ZHU Rongyao, LIU Xiaolan, YANG Bowen, YAO Na
(Tianjin Key Laboratory of Pulp and Paper, College of Light Industry Science and Engineering,
Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: In our present study, bleached softwood pulp was used as fiber raw material with a beating degree of 89 °SR, and
the addition amount of additives polyamide polyamine epichlorohydrin (PAE) ,alkyl ketene dimer (AKD) ,and cationic
starch, 2.0% , 0.4% and 1.0% (based on dry pulp quality) , respectively, to prepare (40 + 2) g/m? coated base paper. Then the
plant fiber base film paper was prepared by coating liquid paraffin on the surface to improve the light transmittance, water
resistance and reduce air permeability of the film paper. The results showed that the optimal coating amount of liquid paraffin
was 7 g/m’, the quantitative amount was 48.16 g/m’, the dry tensile index was 70.91 N'm/g, the tear index was
5.99 mN-m%/g, and the break resistance index was 5.12 kPa-m*/g. The transmittance was 82.82% and the air permeability was
0.003 0 pm/Pa-s. The Cobb value after 300 s was 15.8 g/m>. After soaking in water for 12 h, the wet strength of the coated
sample was increased by 14.34% than that of the uncoated sample.
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Tab.1 Effect of beating degree on physical properties of handsheet

FIBEPSR B/ um  BUIKIEEY Nm-g™) WZHERY (mN-m>g™) 5% (kParm?g™) S/ (umepas™) BICR%
32 73.85 61.48 10.23 4.36 14.37 38.19
52 73.18 64.63 9.07 4.49 3.72 40.27
72 70.33 71.71 8.14 4.82 0.60 41.82
89 59.40 78.60 6.00 5.26 0.01 51.35
90 52.70 74.86 4.77 5.21 0.01 53.35

22 BFIMEERFNE

W F0 R B BUbR ERLE B KN, P K iR i
1 h 5T PEMERENL, PAE W0 E X T-40 -y
PERERISLIR LEE 2. B PAE WRINTEHASEE N, 40 1
BT AE BB BT B b S BRI B84 %, PAR
WIS 2.0% Je 3 ks S8 22 o 3 2 R ) b o B
LY AT, SRIEHAY PAE iR e
4k &, B PAE BUBSHN, 274k b i 6 7 2 e
ZHOFT, W PAE B SR b TH2E
18, 3 2 AT LIE H . PAE SR H ks i
WEA —E MR RACR , THUKSREAE PAE BN
H2.0% BHERIR K. LG %8, PAE SRAERINE R
2.0% o

&2 PAERMEXF ¥R MERERI M
Tab.2 Effect of PAE addition amount on physical prop-
erties of handsheet

PAE 7% EAR StV Fhuskis v Wik
/% (N'm-g™ (N'm-g™) 5 /%
0 4.03 78.60 5.13
0.5 17.22 82.44 20.89
1.0 21.09 82.07 25.70
1.5 25.32 83.92 30.17
2.0 26.90 84.00 32.02
25 27.65 79.41 34.82
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Fig.1 Effect of AKD addition on the contact angle of
handsheet
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Fig. 2 Effect of different quantities of liquid paraffin on
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Fig. 3 SEM images of coated liquid paraffin film paper
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Fig.4 Cobb values of liquid paraffin film paper coated
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Tab.3 Wet strength of uncoated samples after soaking for

12-60 hours
— ER THUREEY  BPkiEEY whiik
(gm™) (N'm-g™) (N'm-g™) S /%
12 41.27 83.01 14.53 17.50
24 41.27 83.01 12.57 15.14
36 41.27 83.01 11.24 13.54
48 41.27 83.01 11.01 13.26
60 41.27 83.01 11.43 13.77
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R4 BT gm WEGEEMELKRE 12 ~ 60 h§REE
Tab.4 Wet strength of mulch paper coated with 7 g/m’
liquid paraffin after soaking for 12-60 hours

- /o ThURsEy Wbk Wbk
(g'm™) (N'm-g™) (N'm-g™) SR E /%
12 48.50 69.56 13.92 20.01
24 47.97 71.57 14.60 20.40
36 47.23 70.82 13.76 19.43
48 47.97 71.57 11.83 16.53
60 47.97 71.57 12.11 16.92
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Tab.5 Grammage , thickness and permeability of coated
paraffin film paper with different quantitative

liquid
WA/ (gm?) g/ (gm?) JEE/um BEE/ (umPals)

KGAi 41.85 58.63 0.0156

6 47.15 60.15 0.003

7 48.16 62.23 0.003

8 48.70 64.67 0.003

9 49.54 66.37 0.003

10 51.17 68.67 0.003
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Fig. 5 Physical strength of coated paraffin film paper
with different quantities of liquid
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Fig. 7 SEM images of mulch paper after the degradation of one week and one month
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Fig. 6 Photos of mulch paper after the degradation of one week and one month
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Fig. 8 FTIR spectra of mulch paper after the degradation
of one week
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Fig. 9 FTIR spectrum of degradation of mulch paper for
one month
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Tab. 6 Comparison between mechanical bamboo pulp
mulch paper and plant fiber base film paper
coated with 7 g/m’ liquid paraffin

HEAL TIPSR ER/ (gm™) PUsk4E %y N-m-g ™)
SCHR3] 40 100 15.2
A3 89 48.16 70.91
- NEpT——
s (f;fiifff) ’ﬁ;’fﬁ‘fm AT (gm™)
SCHK3] 6.5 7.4 27.7
A3 5.99 13.92(12 h) 15.8(300 s)

WAl 7 g/m® AT A AT S AT 5 0
BRERERXT LWL 7. 3% 7 AL, AR AT LS
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Tab.7 Comparison of plant fiber base film paper coated
with 7 g/m’ liquid paraffin and plastic book film
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