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Research on Weather Resistance and Stain Resistance
of Organic-inorganic Composite Coatings
for Exterior Wall

YAN Xing-xing, WANG Cun-jun, LIU Xian-wen

(Shaanxi Baotashan Paint Co., Ltd., Xingping 713100, Shaanxi, China)

Abstract:Based on nano-silica sol and styrene-acrylic emulsion as the base material, adding pigments, fillers and additives, an
organic-inorganic composite exterior paint with outstanding properties is prepared. This paper focuses on how to collocate the
modified nano-silica sol in coatings formula to prepare PVVC coatings with good weather resistance and excellent stain resistance.
Key words:modified nano-silica sol, styrene-acrylic emulsion, weather resistance, stain resistance
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Table 1 Exterior Wall Coatings Test Formula

w/%

o 0 O A(PVC=30%) 0 O B(PVC=40%) 0 O C(PVC=50%) 0 O D(PVC=60%)
0+00000 9.3 12.9 155 22.8
ooo 0.5 0.5 0.5 0.5
ooo 0.2 0.2 0.2 0.2
ooo 0.1 0.1 0.1 0.1
ooo 1 1 1 1
ooo 13 13 13 13
ooo 6 6 6 6
ooooo 14 20 24 24
oooo 3.0 2.4 1.8 1.2
oo 50 40 30 20
pHO O OO 0.1 0.1 0.1 0.1
2%0000 2 3 7 10
ooo 0.8 0.8 0.8 1.1

oo 100 100 100 100
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Fig.1 Correlations between Nano-silica Sol Dosage and
Color Difference Value of Film after Artificial Weathering

o120 0QyooopveccOobDOoCO
ooobooooboo@mooobobooom
gobobooooobobooobbooooobog
oo ooooobooobooboobog
gmgoooboooobobooooobobogon
UopvCOOODODOOODOODOOODO
omoopvCOOOOOOOOOOOOPYCODO
oobO0ooooboOg3)boboooobooooo
goboboooobobooonomobobooony
ooooogon

45

=
w oy
<1 25§ — i
2
15

—+—PVC=30%
—#—=pVC=40%

PVC=50%
——PVC=60%

0.5

wOOO0O00)%

2

Fig. 2 Correlations between Nano-silica Sol Dosage and
Color Difference Value of Film after Natural Exposure
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Table 2 Nano-silica Sol Dosage in PVC Systems and
Chalking Rate of Film after Artificial Weathering

v/ wOOODOO)/%
(1)

0o 1 2 3 4 5 6 7 8 9
30 1 0 0 0o 0o 0 0 O 1 1
40 1 0 0 0 0 0 0 1 2 2
50 3 2 0 0 0 0 1 2 2 3
60 3 2 0 0 0 1 2 2 3 3
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Table 3 Nano-silica Sol Dosage in PVVC Systems and
Chalking Rate of Film after Natural Exposure

w(OO0000)/%

PVC/%

0 1 2 3 4 5 6 7 8 9
30 1 0 0 0 0 0 O 1 1 1
40 2 1 0 0 0 0 1 1 2 2
50 3 1. 0o 0o 0 01 2 3 3
60 3 2 0 0 0 1 2 3 3 3
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4 PVC
Table 4 Nano-silica Sol Dosage Range in Different PVC
Systems with Good Weatherability
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Fig. 3 Correlations between Reflection Rate Decrease Rate
of Film by National Standard and Nano-silica Sol Dosage
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Fig. 4 Correlations between Film Reflection Rate Decrease
Rate by National Highway Pollution Test Methods and
Nano-silica Sol Dosage
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Fig.5 Correlations between Sample Reflection Rate
Decrease Rate after Natural Pollution
and Nano-silica Sol Dosage
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5 PvC
Table 5 Nano-silica Sol Dosage Reasonable Range in
Different PVC Systems with Good Stain Resistance
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6 PVC
Table 6 Nano-silica Sol Dosage Range in Different PVC
Systems with Good Properties
PVC/% 30 40 50 60
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Table 7 Organic-inorganic Composite Exterior Paint Test Results
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