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Table 1 pH value, whiteness, color aberration variation and DP

of paper after different cleaning times

pH i

THUEUCR M 2 BAE
WU EUEE %M

0 — — — 43.81 — 1356.8
1 4.91 6.34 +1.43 48.07 2.75 1350.2
3 4.82 6.26 +1.44 49.27 3.28 1318.3
6 5.03 6.44 +1.41 49.69 3.40 1334.2
9 4.96 6.48 +1.52 49.11 3.19 1272.3
12 4.88 6.63 +1.75 49.04 3.21 1233.5
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Fig.1 Tensile strength variation of paper after different

cleaning times
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Table 2 pH and conductivity of different water

HVEFK ARV ZEIRK 4tk EE S/ 52.7pg/g ik 87.9pg/g WK 123. 1pg/g ik
pH 6.85 6.59 6.58 7.94 8.53 8.60 8.62
1 5% (us/cm) 0.92 13.83 127.34 350.73 389.52 599.26 782.79
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Table 3 pH value, whiteness, color aberration and DP variation of paper after different water cleaning

pH i
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FEEL VI
ZEIRK
4liygoK
EE/
52. Tpg/g fifik
87.9pg/g filizk
123. 1pg/g fifi/k

4.67
4.61
4.80
4.71
4.93
5.07
4.83

6.07
5.98
5.75
6.37
6.62
6.97
6.84

+1.40
+1.37
+1.05
+1.66
+1.59
+1.90
+2.01

43.60
44.74
43.77
44.52
44.90
46.31
45.81

46.59 +2.99
47.51 +2.77
47.18 +2.41
46.39 +1.87
46.86 +1.96
48.32 +2.01
47.68 +1.87

2.80
2.51
1.92
1.86
2.06
1.65
1.78

1255.2
1232.5
1243.5
1175.4
1201.2
1196.7
1198.5
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Fig.2 Tensile strength variation of paper after different

water cleaning
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Table 4 pH value, whiteness , color aberration, DP variation and tensile strength of paper after aging
WK plL 1A HiE @r  ompn  PUKEE

ZALHT EA A FEfH EALHT EA A5 ZMH /(N-m™")
ik 6.07 5.88 -0.21 46.59 46.01 -0.58 0.91 1197.2 840
ZEIK 5.98 5.51 -0.47 47.51 45.83 -1.68 1.17 1190.4 930
4liifK 5.75 5.45 -0.30 47.18 45.29 -1.89 1.20 1183.3 1010
EES 6.37 6.03 -0.34 46.39 44.90 -1.49 1.22 1137.5 590
52.7pg/g fifizk 6.62 6.41 -0.21 46.86 45.32 -1.54 1.34 1130.1 720
87.9pg/g fifiK 6.97 6.62 -0.35 48.32 46.06 -2.26 1.29 1133.3 660
123. 1pg/g fifiK 6.84 6.60 -0.24 47.68 45.37 -2.31 1.37 1112.8 470
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Table 5 pH value, whiteness, color aberration and DP variation

of paper by different cleaning temperature

i pH i G e meap DUKHE
I vy W %Ml /(N-m™)
=i 4.89 6.08 +1.19 47.85 2.05 1350.2 820
60°C 4.85 6.11 +1.26 48.81 3.13 1292.9 580
85C 4.91 6.19 +1.28 50.03 3.37 1261.2 660
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Table 6 Deviation of pH value,whiteness, color aberration,
DP and tensile strength

0% REE oK/ (N-m™)
0.11 12.2 30

pH B
0.41 0.59
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Fig.3 SEM of the surface of paper before and after cleaning
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Selection of cleaning water and conditions for paper relics

SUN Da — dong, LU Gang, TONG Li — yuan,ZHANG Jin — ping, CHEN Xiao — li
( Nanjing University of Technology , Nanjing Museum , Nanjing 210009, China)

Abstract; This study was aimed at optimizing cleaning parameters of water on paper relics. Different types of
water, including ultrapure water, pure water, distilled water, tap water and hard water were used to see how they
affect paper pH number, tensile strength, color, degree of whiteness and degree of polymerization of paper under
various cleaning cycles and temperature. The results show that hard water and tap water are poor because the white-
ness level increased only by 2.0 levels after cleaning. The tensile strength of treated paper dropped 17% ~24% .
With ultrapure, pure and distilled water the degree of whiteness increased by levels of 2. 99, 2. 41 and 2. 77
respectively; while the tensile strength of those cleaned papers decreased by 16% , 9% and 12% . Therefore,
ultra — pure, pure and distilled waters are suitable for cleaning paper relics. The optimal condition for cleaning in
six cleanings was under room temperature. The results can be used as a reference for cleaning paper relics.

Key words: Paper based cultural relics; Cleaning; Conductivity ; Temperature
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