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Fig.1 Set of massive deacidification equipment
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Table 1 pH value changes after different times of vacuum treatment

pH {H (P28 £k o H o AT

T 6.08 5.78 5.39 5.83 6.01

6 ¥k 7.22 7.37 7.60 7.45 7.23

12 % 8.85 8.31 8.12 8.60 7.78

18 % 8.55 8.57 9.16 8.77 7.90
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Table 2 Parameters of vacuum freezing — drying equipment
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Table 3 Compositions of four deacidification solutions
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Fig.2 Temperature — resistance changes of four

deacidification solutions
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Table 4 Eutectic points of four deacidification solutions
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Table 5 Factors and levels of orthogonal experiment

SES
K-
It A/ C YRI5 SRR B/mm H2S[Z C/Pa
1 35 7 10 ~20
2 25 14 20 ~30
3 15 32 30 ~40
F6 L,(3")IExTHmFE
Table 6 1,(3") orthogonal experiment arrangement
(S A B C B EEL R IR E]/h FIKES %
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
ky 5.0 2.8 4.0
BT R k, 4.0 4.5 4.3
ks 3.6 5.3 4.4
R 1.4 2.5 0.4
ky 109.3 70.3 127.7
) k, 129.3 142.7 131.3
VR I i)
ks 152.7 178.3 132.3
R 43.4 108.0 4.6
K, 4.2 3.1 3.8
P k, 4.1 3.9 3.8
ky 3.5 4.8 4.1
R 0.7 1.7 0.3
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Table 7 Comparisons of books before and after deacidification treatment

4 wE W IR R GO, T ILIHIEAN -

ZALHT AT ZALT EX A AL EX A

XA 273.5 4.10 4.05 - - 0.827 0.814

10 { B MR 1B MR e 276.8 8.37 8.33 2.49 2.12 0.920 0.884
JB8 AT 232.1 4.19 4.12 - - 1.000 0.974

11 (B MR WRER e 236.5 8.40 8.36 2.54 2.47 1.187 1.168
JI8 R T 361.2 4.54 4.60 - - 1.352 1.130

13 Ghmise WRER 5 366.5 7.98 7.85 2.88 2.62 1.526 1.424
B8 R BT 191.3 4.55 4.21 - - 1.463 1.362

14 KRR IFFTH) B RS 194.6 9.20 9.14 2.56 2.52 1.748 1.636
Ji8 R BT 296.0 4.50 4.76 - - 1.930 1.743

15 (RE YA TiE) B RS 299.7 8.07 8.02 2.95 2.67 2.238 1.867
(RFEESEYI R 250.0 5.54 4.89 - - 0.859 0.842

Y PR AL JBi AR JE 253.8 8.81 8.73 2.35 2.32 1.018 1.027
XAl 266.5 4.36 4.55 - - 1.351 1.240

19 CARRfREETH) R 262.9 7.49 7.33 2.54 2.42 1.555 1.440
Xz 216.0 4.33 4.46 - - 1.167 1.152

21 (HRARAFRZ) R 5 218.6 8.56 8.35 2.92 2.56 1.275 0.902
BRI 187.5 6.30 5.80 - - 0.750 0.730

27 (RARIEAL N WRER 188.9 8.88 8.63 2.44 2.32 0.886 0.866
I8 AR T 199.0 3.80 3.54 - - 0.614 0.602

2 (ERTEED BB 5 202.1 7.85 7.81 2.31 2.14 0.656 0.655
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Integration and application of key technologies for deacidification

of neoteric and modern literature

ZHANG Yuzhi', ZHANG Yunfeng®, ZHANG Jinping' , ZHENG Dongging', XIA Shuran®, JIANG Bi'

(1. Key Laboratory of Paper Literature Deacidification Conservation in Neoteric and Modern China ( Nanjing Museum) ,
Ministry of Cultures, Nanjing 210016, China; 2. Southeast University, Nanjing 211102, China)

Abstract; Considering the huge quantity, poor storage conditions and severe acidification of neoteric and modern

paper literature in China, we sought to optimize the existing deacidification technologies of Nanjing Museum, and to

integrate aquatic solution deacidification, microwave drying and freeze — drying technologies massively. At least 30

books were deacidified in each batch. After deacidification, the pH values and alkaline reserves were both

improved and the paper shrinkage rate was controllable. A preliminary system that incorporates both the technology

and demonstration of it for massive deacidification has been created in order to provide technical support for the

conservation of the huge amount of neoteric and modern paper literature.

Key words: Neoteric and modern literature; Deacidification; Key technologies; Integration; Application
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