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Preparation and performance analysis of waterborne
polyurethane protective solution for painting and

calligraphy protection of Xuan paper
LIU Yang . LI Xiaofeng s ZHANG Xiumei, MA Dongsheng , LIAO Xu
(College of Textile Science and Engineering (International Institute of Silk) ,
Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: A waterborne polyurethane protective solution modified with nano-ZnQO particles/acrylate
was prepared via emulsion polymerization method with nano-ZnO particles and acrylate monomer as
modifiers. The protective solution was applied to the Xuan paper to simulate the protection and aging of
calligraphy and painting works. The properties of the protective solution and film thereof were analyzed by
using methods such as FT-IR, UV-Vis, and contact angle tests. The effect of the protective solution on
the microscopic morphology and appearance of Xuan paper were tested, and the strengthening and anti-
aging properties of the protective solution were explored. The results showed that the modification of
acrylate reduced the stability of the protective solution but enhanced the water resistance of the protective
solution film, and the modification with nano-ZnQO particles and acrylate reduced the UV transmittance of
the protective solution film; the protective solution had no significant impact on the appearance of Xuan

paper, meeting the requirements for the protection of calligraphy and painting works; the application of
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the protective solution effectively strengthened the Xuan paper and when the weight ratio of PA to PU in

the protective emulsion was 50/50, the tensile index and tear index of Xuan paper were 23. 26 Nem/g and
1.51 mN * m”/g, respectively, which were 53.2% and 69.7% higher than those of blank paper.

Meanwhile, the ultraviolet aging resistance and dry heat aging resistance of Xuan paper were improved.

The results can provide valuable reference for the preparation of aging-resistant protective solution for

calligraphy and painting works.

Key words: nano-ZnQ; acrylate; polyurethane; protective solution; Xuan paper; protection of

calligraphy and painting works; aging resistance
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W RS PR IBAL B S I ACEE R B il 2841
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(c) AhHJ5 I EARZ K IR
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(d) AT SR R KR 4R

B7 EHREmIUE

x2 BERUHEMIBEIEHNEE

PREAL TR AT R S
Je Y E AR JrE Y E AR

HE/ % 74.2 69. 8 74.0

iV s AL PR AR

2.3 RIPBRXTELRMEFIE L IERE ST
AR N B A0 2T 4 3R A2 27 4 R A o AE T AR
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K8 () MR R  E4CELHT S AJE R
Ak, NE AT LU - 8 1 m (PA) /m (PU) 43
PRI E o 40 H R IR R R 5 B T IR
JEEE /N, NS AR5 AN, BRI m (PA)/
m (PU) N 50/50 B AbHE G M E AR T B LG A

M 65. 4% Wk RN 3. 9% EA G E N
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Y RE ST 3G 5 , B2 T ARTK AR
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J& B 4T I AL I B9 BT 5K 5 B0 24 48 $0
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8 B ik B /% R, 43 B8 20.46 N oo m/g.
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A RUREAR 55 A0 22 A0 RN T 3R 2 Ak X 4R 5K A R 1
B PRIPUE P PSR R R FH B 15 n ] LR = b Ak
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