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ABSTRACT  The silica sols of particle size 20-100 nm were prepared using tetraethyl silicate as
precursor. The porous silica antireflective coatings were prepared on the glass by the dip-coating method.
The microstructure of sol particles with different particle size after aging and their influence on porous
silica antireflective coating were investigated. Results show that the small silica colloid particles with
size ~20 nm reunit into large secondary particles during the aging process. The antireflective coating
prepared of secondary particles has the desired loose structure and the peak transmittance of glass with
the antireflective coating reaches 99.2% at 510 nm.

Vol.24 No.5
October 2010

KEY WORDS inorganic non-metallic materials, antireflective coating, sol-gel, silica, particle size

B D A PSR TR G S AL R e i
W AR BUR, R SILE RAR . BOER
GERIAPH RE H Tt S5 TS 2 T iz A 2 e Bl
SRTHT )45 DS SR B 2B 0 (L2 ks B | e
AR W A SARYURR ) DL R et (191,
HHAWTTEM, W - BERE AR R AR,
TR BEAR, nTER S Al S, AR B

* ER A RBERES 20975107, PELEESH SRR E AR
R .
2010 4 1 J 24 HFIH0fE; 2010 45 6 H 7 HULEIEEHS.
AR N R, BFFEHR

i U1 VR TR 1 i 1 ) 45 1y 22 FL — SE AL R DR I S
FEEER B R AT ), g BT RE L ST 2 E ) e
.

TE 2 AL ATk D9 52 S5 PI4T35 £ 1 B A e v e
FEE A Stober % O 45, B, 78 FIX Pk B
% 2 AL EALTERUR S i 1 R b, REVA AR AR 2
P Ab P8 T 2%t £ AL AL T DU S B A DR M R
Zspng 0014 A Stober i P & KA
TK e B T 4 B A R VA IS, P AR T B 2 i
i 22 FL —EAC TR ST, BF5E AL REw 21k b
I VA IS J . 14 THOO 55 4 LA R R I 1 22 L S8 AL R DR
S TR PO FL 454



5 # AR R S5 BRAR X SE AL AR I S R A A Y2 YR RE A R M 479

1 =ZBFE
1.1 FIESRAER

WTCKCBE (rbrsf), tfaEK (NHy &it
25.0%-28.0%) & BT-/K¥E A LGRS hi &
PN IERERR VY 2B (43 #74E), 78 30 CHEHIRKB T
SIEREFE 3-20 h EH AR OK AR, 15300 EBUR R A2
1 20-100 nm 35 B N AR TR AL B S . TEOS,
RKFTC/K CBEREE/R A 1 3: 180, 1: 6: 180, 1
: 8: 180, 1: 10 : 180 K}, 5%] A, B, C, D 4 FirE
WIS, HRERRIAR A 292 20 nm, 35 nm, 50 nm,
100 nm,

PRERBEIR . SEK, BB TFKH 1: 1: 6 1RA,
VB BB N IR S A 10 min, ARJE R &
B AITGK ZBE A0 vh e J5 i T REAR gk .
WEF R BESEBE RN R REE R A, R R R
JBE, $RHEE N 2 mm/s, KEASF A A AL REEE R E
T 250 CHUFEPIVETE 1 h, & A ZfLAL
T 9 52 S5 e B il B S 3%

1.2 HEIRIE

il Nano ZS BUBOGRLEEA AT EALEEVE IS Yy
Wk kA%, B H 57 S-4800 4 H T B AMES il Tecnai
F20 7575 5} o 58 28 — S A0 e B Fe R T 5 DA Je —

(@)

[ ——]

AMREBIRR B SRR, F M-2000DI U H{XL
R A AR S S A 7 4%, F Lambda 950
HYLE AT O YG A3 BE IR 08 S Bt Bl B8 0 358 1k R 3%,

2 Z#R5i1e

2.1 FHEBSRESMMERERRITERIE

TARACRE A R R AR B OV AR R
KB A S B2, it e @ AK A e, 4%
HTRAR AR A AR R, AT 1 e LA
fEFRE A, B, C. D MRCRRLARS 29K 20 nm,
35 nm, 50 nm 1 100 nm. [EBHAFLIEH, H B
AT i A% ) E AL RE R AL 2548 LB 5T, iR
BT,

2.2 RANEZEN SRR ST SR
i)

Bl 1 8, FERRR AR BRI R i AR
PR ASEAREIRL T A 5, S i e SR A T IR 15T
8] T LB B 25 HEE RIS AEAE (B 1d), kLA
BUNAREEIE (B 1a) g S A TEGNOK kL ) A1 28 3L
SEOAWIE, R 32 b B R 5 S5 B R Bk
. RAEHEIS TR, B Oy A AR/ N R HEE
S B iy A R SRR FLBR AR 2 o 26%, Hr it
IR 1.35, SRR IR ER (il 1.52 [

Bl 1 R[RDRLARAE I OB SO S A il FL B IR

Fig.1 SEM images of silica membrane prepared using silica sols of different colloid particle sizes

(a) 20 nm, (b) 35 nm, (c) 50 nm, (d) 100 nm
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Fig.2 Transmission spectra of the porous silica-

coating antireflective glass prepared using sil-
ica sols A (a), B (b), C (c) and D (d)
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Table 1 Solar direct transmittance of the porous silica-coating antireflective glass prepared using silica

sols of different colloid particle size

Particle size Glass 20 nm

35 nm 50 nm 100 nm

Te/% 89.89 94.62

93.25 92.43 91.89
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Fig.3 Schematic illustration of gelation process of
silica sol with small colloid particles (a) and

large colloid particles (b)
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Fig.4 Particle size distribution of silica sol A (a) and
silica sol D (b)

B 5 kAR 20 nm FEE R IR O8N
Fig.5 Secondary particles formed in silica sol with

colloid particle size of 20 nm
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