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60° WGG60-E4 5 HG3828 2.1
2006 ; SrPAE .
PERKIN ELMER Spectrum 2000 4.0%, 40 C
; St PAE Malvern s 24 h, SrPAE,
5 Tab. 1
NETZSCH STA 499C T ab. 1 7-6040 SrPAE
(TGA) ; :
(AFM) ; Wa, Wx, Wg Wy 14.3% ,6.9%, 38. 7%
JEM-1010 (AFM) 13.4%; 88.6%;
0.82 95% , 7-6518  7-6300
5 5
Tab. 1 Effects of coupling agents categories on the properties of Si PAE films
Ttem W (%) Wy (%) W (%) W (%) Crosslikage(%) H ardness Gloss( 60 , %)
£ 6011 17.4 9.0 41.5 16.1 86.2 0.79 89
% 6030 16.5 8.6 42.6 16.7 85.3 0.76 87
% 6040 14.3 6.9 38.7 13.4 88.6 0. 82 95
Z 6518 19.4 10.4 48.8 19.5 82.9 0.74 82
Z 6300 22.6 12.3 50.7 23.6 79. 4 0.71 78

Fig.1 Effect of Z 6040 contents on the water resistance of Si PAE

films
2.2 Si- PAE
76040 ,
PAE St
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, Fig.1  Fig.2
Fig. 1 Z-6040 ,
,  Z-6040
4.0% ,SrPAE
Wa  Wx 14.3% 6.8%, PAE Wa

Wx 32280 14. 1%,

Fig. 2 Effect of Z- 6040 contents on the crosslinkage and hardnes

of St PAE films
PAE :Fig. 2
:StPAE 7- 6040
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, Fig.3 PAE SrPAE TEM , TEM 7- 6040
159 nm, (PDI) 0.003; Fig.4 St PAE
Sr PAE 133 nm, PDI 0. 005 SrPAE
10 nm~ 16 nm, 2.4 SiPAE
, 76040 24h,
Fig. 7 (1) : 7- 6040
(SrOCH3)

(- OH) , Si02
PAE -, SrPAE Sr

PAE Fig.7 (2) (3)

Fig 3 The average diameter of PAE particles

Fig. 4 'The average diameter of St PAE particles

Fig. 7 The film formation mechanics of the Si PAE

, PAE %6040
7d  SrPAE ,
St PAE , Fig.8 A, B
Fig. 8 : A , B 990 cm™ '~ 1243
em” 805. 07 cm ™ ,
Si- 0- Si

. 479 em™ ' Si- 0- Si

?
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Fig. 6 The TEM image of Si PAE with Z 6040

843 cm ™!
Fig, 5, Fig.6 7- 6040 , 7-6040
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. 3444 em” ! 139. 8 nm, Si0>
1741 em™ ! - OH

- CO-R , SrPAE

Fig 8 FFIR spectra of St PAE films

Fig 11 The coat structures of Si PAE with Z 6040

2.5 SiPAE TGA AFM
StPAE  PAE , 2.6
74 ’ PAE  SiPAE ,
Fig. 9 7d, , Tab. 2
Tab.2 The property comparisons of the PAE and Si
PAE films
Items PAE StPAE
W (%) 32.8 14.3
W (%) 14.1 6.9
Wi %) soluble 38.7
Wy(%) soluble 13.4
C rosslinkage( % ) 88.6
Fig 9 The TGA curves of p PAE and Si PAE films Hardness 043 0-82
Fig.9  SFPAE $i0, Closs(60°. %) 87 %
7. 0%7 PAE 5 0% Silica content 0 27. 0%
270.8 C, SiPAE 311.2 C, - S PAE
SkPAE
(AFM) ’
76040  SrPAE , Fig. 10 ’ . ’
Fig. 11 Fig. 10  Fig. 11 : 7 ’
6040  SFPAE , ’

55, 9.nm, 76040 SrPAE 3
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The Mechanism of Silane Coupling Agents on the Properties of
Polyacrylate/ SiO, Hybrid Emulsions

LUO Churrhui, QU Jiurqing, CHEN Huar gin
( School o Chemistry and Chemical Engineering, South China University of
Technology, Guangzhou 510640, China)

ABSTRACT: Polyacrylate/ SiOz hybrid emulsions were prepared by polyacrylate emulsions (PAE) mixing with alka
line silica sol modified by coupling agents. The effects of silane coupling agent categories and contents on the proper
ties of St PAE films were discussed. The results show that the 3 glycidxypropyl trimethoxy silane (7 6040) with ae
poxy group and a methoxysilane group can react with the carboxyl groups of PAE and the St OH groups on the sur
face of silica sol to form Si— O-Si crosslinking polymer nets during the film formation, therefore, increasing the
crosslinking degree of Si-PAE films and the optimal content of 76040 is 4. 0% of the silica sol mass. Nano- granularr
ty analysis and T EM photos indicate that the Z-6040 decrease the average diameters of St PAE particles and drive the
silica sol uniformly dispersed surround the PAE. AFM pictures disclose that St PAE films are flat and compact.
T hermogravimetry analysis(TGA) curves show that Si-PAE films display much better thermal stability than that of
PAE.

Keywords: polyacrylate/ Si0» hybrid emulsions; silica sol; silane coupling agent; 3 glycidx ypropyl trimethoxy silane



