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Effect of Vacuum Freeze-drying Process Parameters on Acid Paper Literatures
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(1. Nanjing Normal University ,Nanjing,210042 ,China; 2. Nanjing Museum, Nanjing, 210042, China)

Zhan Yanping' Yu Yuejin' Zhang Jinping” Zheng Dongqing’

Abstract Acid paper documents are selected as the research subject, and the influence of procedure parameters (heating temperature ,
paper document thickness, pressure in drying room) on freeze-drying time and quality were explored, and the sequence of importance and
dehydration rate were obtained by orthogonal method. The results indicate that the different treatment levels of procedure parameters had
remarkable influence on both vacuum freeze-drying time and the quality, and the importance sequence of the three factors were as follows

paper documents thickness, heating temperature, and pressure in drying chamber. The optimal parameters were a thickness of 7mm, heat-

ing temperature of 25 °C and pressure of 10 ~20 Pa by optimization analysis.

Keywords vacuum freeze-drying; deacidification protection; paper documents; procedure parameters
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Fig. 1 The device of vacuum freeze-drying
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Fig. 2 Effect of thickness on sample’s center temperature
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Fig. 3 Effect of heating temperature on sample’ s

center temperature
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Fig. 4 Effect of pressure on sample’s center temperature
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Tab. 2 Three factors and three levels orthogonal table
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Tab. 3 Research scheme and experiment results
M e e A B C WA/ % RIS E/h TIAE KK %
1 1(35) 1(7) 1(10 ~20) 3.2 55 3.2
2 1(35) 2(14) 2(20 ~30) 5.5 116 4.1
3 1(35) 3(32) 3(30 ~40) 6.4 157 5.1
4 2(25) 2(14) 3(30 ~40) 4.3 152 4.3
5 2(25) 3(32) 1(10 ~20) 4.9 168 4.9
6 2(25) 1(7) 2(20 ~30) 2.8 68 3.1
7 3(15) 3(32) 2(20 ~30) 4.5 210 4.3
8 3(15) 1(7) 3(30 ~40) 2.5 88 2.9
9 3(15) 2(14) 1(10 ~20) 3.8 160 3.2
k, 5.0 2.8 4.0
T k, 4.0 4.5 4.3
fit J ky 3.6 5.3 4.4
R 1.4 2.5 0.4
k, 109. 3 70.3 127.7
T k, 129.3 142.7 131.3
Fisf i) k, 152.7 178.3 132.3
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Fig. 5 Surface of the paper document
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