e
2006 £ 9 A

[T S S ¢ No.6

ACTA POLYMERICA SINICA

Sep., 2006

BE-BRESHE_EAUKNKBTFREXECERTHRES B

®EkL HERXT

ke HAA IRE

(ki S5 TRER M 510275)

W OE &M HARMBEN, Z MM (acac), REAE= (EHR_FE)K(TIPOMARSHNHR
B (MAP) , R FH Sk MR I IE THE (TRT) B 3 - A R T — RV S E ALK B, 3 SHIR/IR MBS, 8
ERAN- TN E LR A FLIR MW T BT KBEE S RF BRI BEEREERNAERGER.
(U FE LB SEM B R B R, EA RER LR RN RS 2R R AEAE TR TRER $FBE
EREEM, K5 4M TTPO fEr B NS R AU T 4SS RERD, 2120 nm. HBYEN K EY

e B A el BEAE R BE AR B 0L AR O B AR

MW HVL-EHLRL, BB, MR, R, SRR

WK S B E LR RIRE RS
Rk R R e &, B S YL R BT
BT 9 2 Ao Bl FE S Th Bk ok 2 8 R R B kL LB
FTagd s . 2 o R b Y TR LA kB T AT
AR EE T A A LR e, AR A
MEHEREY AR RE M FAHIL-TIR
BB S, A SR 90k 4 5 2R T R K
FEEFH RN R T AR R, R ENT
BE 1k 2L R

8 - JBE (sol-gel ) 15 & AR S b4 B B HoAt
A BT BT R RE LAY T AR, R R AR T B BOR
BAME REREERMES TEHEVIA TR
S R, & REAMHERERERAELR
FREM, LEERNESMRETAIRFE
Bk FRES ARMAR. $CE LR ER
e E AL R E R EANA S (VOC) (ER
FHASHRATRRREZEN, BERAK
0 4% 40 6 B AL W B IR A )5 7T DL BB B AL IR A 1
i , 8 FE 0L AR A bR R B Ak B R VA (B E X Y RORL
F LB L E .

FEBREETE M sol-gel SRk C SR Z
MR RE, EXmIESRRALETUIEN
sol-gelﬁ%@ﬁﬁf&r‘ﬁﬁf\m%m ERED
BT R LR R MR e T E AL AT R AR A9 K
WMAREREMT KRETHEE -FERAKZ
A ekIEH EE MR, KRR A SR, B
EEHEKERNREER-EEIRT -1 Z

EEEHHRFY BHEENFKRBEHATES
5, B A XK AR A N S E R Th BB R, U
SREEASYHAKRES B, B8 L F R AR
FIF ek BRBE R K AR T, 095 B E' Y (2B 2
BEFEMNZBZBTFERN BB ESE
( CH, COCH, COOCH, CH,OCOCH = CH, }*"*~*“ | Ji-
2-TH-1,4- 2B 2B M T B(CH,
(OH), 1", M 2575 5 B AL b A ML AR
Ho— s B AR AR A T 28 P T 45 il 7 kL
FRAHER R — R R &, X R R RO,
LR IR B R AR, (B P T4 A RBL .

AR 5T Z B T (acac) , R EE = (&
BB — 3F B ) 4K (TTPO) FI V) B &7 Y8k BR (MAP)
ENEEN, STRSMBEBRAER S, EH
TBT K fE MANBERNTEKBRESLREF
S 5RR, B LR TiO, BB T, B R
GR CEBERREENEN . FTHERBELESE
MR

1 X8RS

1.1 B#E

 EkBR MY IF T &5 (TBT) 4 Aldrich =& ; ZBEH
il (acac) , REBEAH ) . AHA; FREE=(E®
B — 3 ER )4k (TTPO) , B9 S BB, B8 5 NDZ-201; 7]
BoAHPLBERR (MAP) R BRI K X7 &, 85 EM-
39; y-PREFABBEENE = F S B & (TMSPM),

% 2005-03-28 WCHE ,2005-06-10 B F ;1 R H ARHE RS (BT 2N AER ARPFEE (ST 60378020) FAIK A ; » BHRH R

A ,E-mail: cede30 @ zsu. edu.cn



6 TH BLHL 4 - 3 B - S Tk R A — AL SKHOIOBL T B R B AL R R b B A 751

(H) O CH,0
|
CH3 —C—C HZ_C_C Hg,

acac MAP

E 7
CH,—C—C—O0CH,CH, O—P\

¢ on ‘IZH: 0/003 H,
CH;—CH—0—Ti O—P\
OH OCyHy, 3

TTPO

Fig. 1 Structure of stabilizer for the sol-gel processing of tetrabutyl titanate TBT
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Fig. 2 FT-IR spectra of the sol process of TBT without
any stabilizer
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Table 1  Assignments of FT-IR absorption for the sol process of TBT
without any stabilizer
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Fig. 3 Siy, XPS spectra of cured hybrid films (a)
with acac (b} with TTPO as stabilizer
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Fig. 4 Curing kinetics of hybrid systems with different stabilizer
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Fig. 5 Diketone and enol equilibrium of acac
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Fig. 6 SEM micrographs of the cured film of hybrid (a) without any stabilizing agent, {b) with acac, {c) with TTPO, (d) with acac plus TTPO and

(e) with acac plus MAP as stabilizers
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Fig. 7 Chelating reaction between acac and TBT during sol process
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Table 2 Physical properties of photocured hybrid film

Sample Stabilizer s f Thickness{ pm) Pencil hardness Flexibility( mm)
F1/Sol - - 2 19 4H 15
F1/S0l-TTO3 TTPO 0.05 2 17 6H 5
F1/Sol-TT04 TTPO 0.025 2 18 6H
F1/801-TTOS5 TTPO 0.025 1 19 6H 5
F1/S0l-AC42 Acac 0.25 2 15 6H
F2/S0l - - 2 17 3H 15
F2/S0l-AC-TT Acac + TTPO 0.167/0.025 2 18 6H
F2/S0l-AC-MAP Acac + MAP 0.067/0.46 2 17 6H
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STABILIZED DISPERSION OF TITANIA NANOPARTICLE IN UV-CURABLE
MATRIX THROUGH SOL-GEL PROCESS

ZHANG Xiahong, YANG Jianwen, ZENG Zhaohua, CHEN Yonglie, WANG Haihua
( School of Chemical & Chemical Engineering , Sun Yat-Sen Uriversity , Guangzhou 510275 )

Abstract  Organic-inorganic hybrid UV-curable coatings were synthesized through blending the UV-curable
components and the stabilized titania sol prepared via sol-gel process of tetrabutyl titanate (TBT) with three
different stabilizers, acetoacetone (acac) ,isopropyl tri( dioctyl) pyrophosphato titanate coupling agent (TFPO) and a
polymerizable organic phosphoric acid ( MAP). FT-TR was employed to follow the sol process and the
photopolymerization of the hybrid systems.The SEM observation of etched photocured hybrid film showed that the
size and dispersion of titania particle in the organic matrix were dominated by the properties of these stabilizers . The
inorganic particles in the hybrid cured film uniformly dispersed with the diameter of about 20 nanometers il TTPO
used as stabilizer during sol-gel process. Physical properties of the hybrid cured film were determined, it is
interesting that the hardness and flexibility of the photocured hybrid films were improved simultaneously contrasted to
those of pure organic UV-curable formulation .

Key words Organic-inorganic hybrid, Sol-gel, Titanate, Photocurable coating, Nanocomposite



