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Application of Papermaking Retention Agent in Photochromic
Anti-counterfeiting Paper
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2. Tianjin University of Science and Technology, Tianjin 300222, China)

ABSTRACT: To study the effects of adding different retention aid agents including CPAM, APAM, starch of high
substitution degree and modified starch on the physical properties and anti—counterfeiting performance of ultraviolet
photochromic anti—counterfeiting paper. Four kinds of commonly used retention aid agents were used to systematically
study the dosage of photochromic material in anti—counterfeiting paper, and the physical properties and anti—counterfeiting
performance of the anti—counterfeiting paper were evaluated, to determine the optimal dosages of different retention agents
in the pulp. The physical and anti—counterfeiting performances of the photochromic anti—counterfeiting paper were closely
related to the types and dosage of retention agent in the pulp system. In a certain photochromic material system, the optimal
dosages of different retention agents were starch 1.5% , CPAM 0.005% , APAM 0.015% , starch of high substitution degree
0.15%. The retention of ultraviolet photochromic materials in anti—counterfeiting paper increased significantly after addition
of retention agent in the slurry. Moreover, the types and dosage of the retention agent determined the relative intensity of
fluorescence of the paper, and therefore ensured the anti—counterfeiting effect of ultraviolet photochromic
anti—counterfeiting paper.
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Tab.1 The influence of the dosage of modified starch on the physical properties and anti—counterfeiting performance of paper

Fg Eil/(g-m?®) TEMTEIEY% SWH/m AV (mN-m?- o) THRHFEEY (kPa-m’-¢™") SRR EE(H (R B K 616 nm)

1 64.2 0 2730 8.07
2 63.2 0.5 3400 8.86
3 67.8 1.0 3510 8.70
4 67.0 1.5 3700 9.09
5 66.5 2.0 3810 8.73

1.90 242.21
2.26 348.39
271 390.98
2.74 463.76
277 378.34
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Tab.2 The influence of the dosage of CPAM on the physical properties and anti-counterfeiting performance of paper

/(g=m™) CPAMBTEI 0% ZEMH/m BRZHEEY (mN-m®+g ™) TR R (kPa-m®«g™) SO IR E AT 616 nm)

JP5 e
1 64.2 0 2730 8.07
2 64.0 0.005 3190 9.01
3 64.0 0.01 3180 8.03
4 63.5 0.015 2950 7.76
5 67.7 0.02 2750 7.48

1.90 242.21
2.16 780.11
2.08 724.70
2.16 722.07
1.77 746.34
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Tab.3 The influence of the dosage of APAM on the physical properties and anti—counterfeiting performance of paper

Jr'g Ei (grm?) APAM BT /3EU% ZAMTHC/m LR (mN-m’ g ) TFBAEEY (kPa-m® g ™) FELAIXS 3R BEE R 616 nm)

1 64.2 0 2730 8.07
2 68.2 0.005 2450 7.45
3 68.5 0.010 3140 8.47
4 63.0 0.015 3270 8.02
5 71.8 0.020 2900 7.89

1.90 242.21
1.55 330.45
1.61 343.77
1.81 585.13
1.46 320.63

x4 BERKEREHAEXKYEIERE R

Tab.4 The influence of the dosage of starch of high substitution degree on the physical properties and anti—counterfeiting perfor-

mance of paper

FP5 e (gem™) ATEMTE MU % 20T/ m RHEEU (mN-m® ") THEEY (kParm’-g ™) SOUAN IR E (RGN 616 nm)

1 64.2 0 2730 8.07
2 64.7 0.05 2790 8.02
3 66.5 0.10 2860 7.68
4 68.6 0.15 2930 7.32
5 69.3 0.20 2850 6.94

1.90 242.21
1.51 348.39
1.52 390.98
1.55 463.76
1.52 378.34
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Fig.1 The SEW contrast figure of anti—counterfeiting paper with

adding glidant or not
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