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Table 1 pH results of soybean water samples

FE b 24 FR 2 1% 3% 5% 7% 10%
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Fig.1 XRD spectrum of Xuan paper of Red Star
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Table 2 Colors of different pigments on Xuan paper after sizing treatment

A {5 RpE v H [ 3

L* 72.35 78.07 71.97 81.46

JEERRLAK c* 28.94 30.27 3.64 71.51

h 43.21 65.42 175.10 87.36

L* 70.92 66.10 61.41 80.20

25 CHTHK c* 36.61 44.12 6.14 75.42
h 45.94 55.71 231.40 85.20

L* 66.40 73.59 58.83 77.57

80 CPRATLHIK c* 42.16 28.42 7.79 65.91
h 41.14 58.96 230.70 82.40
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Fig.6 SEM images of Xuan paper before and after sizing treatment with soybean water
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Application of soybean water with different heating temperatures to Xuan paper

HE Qiuju'?, WANG Ligin>, XU Kun’, WANG Julin’
(1. Department of conservation technology and traditional skills, Key Laboratory of Beijing cultural relics
and museums sci — tec protection research and application, Capital Museum , Beijing 100045, China;
2. College of Cultural Heritage, Key Laboratory of Culture Heritage Research and Conservation ( Northwest University) ,
Ministry of Education, Xi’ an 710069, China;
3. School of Materials Science and Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; The properties of soybean water vary according to temperature. In order to compare the effects of
soybean water heated to different temperatures on Xuan paper, soybean water of 25 °C, 50 °C, 80 °C and 95 °C
respectively was prepared and applied to the surfaces of Xuan paper. Various properties of Xuan paper such as pH
value, resistance to ink blending, color difference induced by thermal aging, folding resistance and tensile strength
were compared before and after soybean water sizing. In addition, the influence of alum — gelatin solution and
soybean water on traditional Chinese painting pigments such as scarlet red, anthocyanin and gamboge etc. , were
investigated in terms of color saturation and hue. The microstructure of paper fibers and chemical bonding between
soybean water and paper fibers were revealed using scanning electron microscopy ( SEM) and attenuated total
reflection Fourier transform infrared spectroscopy (ATR — FTIR). The results show that 1) Xuan paper treated with
soybean water is weakly alkaline regardless of the soybean water heating temperature; 2) Xuan paper treated with
soybean water of 80 °C, 95 C, 50 C and 25 °C has resistance to ink blending in descending order; 3) Xuan
paper treated with either alum — gelatin solution or soybean water turns yellow during thermal aging, but yellowing is
less with soybean water; 4) Xuan paper treated with heated soybean water has better performance in folding
resistance and tensile strength test; 5) soybean water not only encases the fibers of Xuan paper, but also
consolidates the structure by crosslinking the fibers; 6) temperature rise causes oil to separate from soybeans and
polysaccharide decompose into monosaccharide; 7) soybean protein forms hydrogen bonds with paper fiber, thus
improving the water resistance of paper. Therefore, soybean water could play a remarkable role in the repairing and
restoration of calligraphy and painting.

Key words: Soybean water; Heating temperature ; Painting and calligraphy; Repairing; Water resistance
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