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Co- solvents induced sol - gel - derived SIO2/ polyacrylate composite films

LUO Chunhui, QU Jinging” , CHEN Huangin

(School of Chemistry and Chemical Engineering, South China University of Technology , Guangzhou 510640, China)

Abstract :

S0:/ polyacrylate composite emulsions (S/ PAE) were prepared by polyacrylate emulsions ( PAE)

mixing with akaline silica ol modified by a saline coupling agent and a co- 0lvent. The effectsof kinds and amounts

of co- nlvents on the sol-gel reaction and the properties of composte films were investigated. The results indicate

that isopropanol is the best co- solvent and the optimal dosage is 10 wt % of the slica sol. The nano- granularity

analysis and TEM photos show that co- solvents can make the silica particles distribute more evenly in the composite

emulsons and reduce the average diametersof the S/ PAE. The FT- IR spectra and AFM picturesindicate that co-

lvents could induce the occurrence of ol-gel reaction of slica sol to form S- based polymerson the surface of films

during the film formation. S/ PAE films display excellent properties besdes high gloss and compact. TGA curves

indicate that the S/ PA Efilmsexhibit higher thermal stability than PAE.
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Table 1 HEfects of co- solvent categories on the properties of S/ PAEand films
Co- solvents Wa/ % Wx/ % a/ % Hardness QJoss(60°)/ %  Sze/ nm Stability/ h
No co- olvents 32.8 14.1 soluble 0.43 76 155 stable
Et hanol 17.4 9.0 82.2 0.79 89 125 <24
Isopropanol 11.2 5.8 89.2 0.86 95 109 > 168
Isobutanol 12.3 6.1 88.3 0.85 97 116 > 168
DPM 15.7 7.5 81.4 0.75 82 146 <24
DPnB 14.5 6.9 85.3 0.80 84 160 <24
1 100
S/ PAE = Fthanol
80} 4 Isopropanol
! o v Isobutanol
; S/ PAE f\: | *DenB
Wi Wx 11.2% 5.8%, 2o
89.2% 0.86, S/ PAE % 0l
109 nm, p- PAE §
155 nm, 20l o
97 % , , - e
' S N T T T B
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7, ;
, 24 h 1 <l-gel
Fig.1 Hfect of co- 2lventson the l-gd reaction of the dlica sl
2.2 sl - gd Si/ 90.0% ,
PAE 8.1mol/L , 12.3% ,
- , S/ PAE
(sol-gel) 100 g
, 3/ PAE
0l-gel , 1 1 , (TEM)
, DPM 0l-gel , 2 2(a) 2(b)
DPM 1.52 mol/L , ,
17.3 %, 3.60mol/L  ( ,
20.0%) , 43.0 %, (7
DPM 8.0 mol/L , 2.3 S/ PAE
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(a) Coat structures of Si/PAE without co-solvents
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(b) Coat structures of Si/PAE with co-solvents
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Table 2 Property comparisons bet ween
p- PAEand S/ PAEfilms
Items p- PAE S/ PAE
Appearance Bluish Bluish
Sze/ nm 155 109
Wal % 32.8 11.2
Wx/ % 14.1 5.8
WEe % Soluble 38.7
Wyl % Soluble 13.4
al % 0.0 89.2
Hardness 0.43 0.86
Joss(60°)/ % 67 95
Sability OK OK
Surface drying time/ h 1 0.5
Solid content/ % 45 >40
Inorganic material s content 0 27.0
Solvent content/ % <5 <5
2 p- PAE,
S/ PAE

(1)
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