5537 % 95 4 AeH TR 24 (B AR B i) Vol.37, No.5
2010 4= Journal of Beijing University of Chemical Technology ( Natural Science) 2010

HORXZHKERSHNE N T R M
EREKRBYHHR

& 45 Fia!

(LAt fe TR MR B2 5 TR 2B, Jbat

gk F 2R H
100029; 2. T[RA BT ¥ BN, L5t 100190)

@ E: LITIR TRk PhySi(OH), MK DY T Mg Ti(OBuw), Jy BURL, FIUTTA AR S 54 00 T — Fh A HLAE SRR
Wy, 3F R BB 3 (iU (GPC) i B T RETE AL (EDS) (A LM Z0 4 S 3 A (FT-IR) MG SLAR A (NMR) | J5 3%
ACCMS) X B AT (XRD) PR E MM A (TCA) SE X ZAR R Y AT T 3RAE . SRRV ZR R th— R5 70T
AL S17 ~ 1248 Z [ M A0 45 WAk )i, 7 26 iy Si— T B 7% 45 107 00, R S8 1002 — 9K R SE b e IR R 1A . TGA AT 5T
FW ZAR YA 1000 C R P BR PR EF RO 48. 9% , B B br (i APk RE

KR oK TRGELE; BRIRIY TR AARRS; AEEKIRERY

FESES: 0627.41

i =

VR B B i TR T o 4% 4% Rl A R TR 4 R I
Me—O0—Me’ 4k ¥ b1 E, U0 3% 388 | W O 2 0 1%
LT RERFSE i UL IR S A S ph e S R A R 4 R ot
AL G (I Al— Ti— 5% Zr—@ ki A L1k &
w) B S RS IEALA R  E Bk
{1 5 4 £ 5 0 T L R s S i e o 0 S s 4
JRE A A HLEE B R A WL TR R A,
FAAVE T 5 i i 2SR5 W B & mi A . REERER G W Hl &
L Ao I — B v A ) A, T AR B —
43 Wy W s AR B A LR B A 7 T

Zeitler 25"*) 8 5% I W SR 4 09 07 5, DAk U0
Ak B TE o R, & T —F AR R & W
Ti[ 0,8i, (CoHy) o 1, A HIZ AW R — A5k 5 T
R A KDL B T 40 R B ) BB BR 454 . (HVR IR R &
R 5% 28 P OK R IR T 4 B 8 Si—Ti B
F) 0T 24, 5 000 ek Bk Ak £ 0 B R 1

AXRAAERGETRT K Rk
Ph,Si(OH), FSkERPY T g Ti( OBu), H B, % BR
A A SR 43 S I R 6 1 46 ik A SR 4, T =l Sk

e ks B . 2010-03-01
B—EF . 10,1983 A A A
SRR EYN

E-mail: zhaojb@ mail. buct. edu. cn

3 O R B BOME S o R AA IR R ikl
B LT, S AR R AR S W R
Az R K IR W WA, ACER 2
Folt B AL T7 1087 WY R S R EAT T RS

1 L5

L1 K5

TR R ARG, it o B 98% , Alfa Aesar 2\
Al BRER U T B, o3 A g, db st de A o X R A IR A
Al YR DY SR (CTHE) G007 T B YRR S
gytral, b st ).
1.2 EHREEVHEM

1 100 mL = BeH, im A Ph,Si(OH), I Ti
(OBu),, HW iy & b 70 i o 20 LA0 40 1, 2218 Tt
T2 120 T SR A 00 T St
Fhiid $1 29 140 “C W, 5 & ) 4 #RAE o MG I O g 9
FE L JFAE2E 1B T 5 200 C o 15 IR 200
C, W IR 2 h, BJ57E 30 mm Hg @R 28T K A
FEZE4 3 h, £ 2 mm Hg =5 AR AT PR 08K 2 18
2.5 h B RBIE IR T BEAERR 25 A B A Y,
AR .
1.3 k(=5

REY By oy & s 18 KR
F GPC515-2410 ¥ K B 15 0 3% 1% ( 3£ B Waters 2
w0, DU L BE S 25 °C, DA DY Ak R R 9 B A
BRI



- 52 e EE TR 224 (A ARBR 0

2010 4

JGE AT R 1S1S2300 7 414 L 1 RE 3% 40 ( 3%
Link ) 32 .

flf B 20 40 56 38 (FT-IR) R JH 25 [& Nicolet
605XB FT-IR {¥ (205 %) 5 % i F i , B 5 1
BBy AR A OHE , o

Wl 3L AR 23 B R T Unity200M 8 5 4% #3135 X
W& %5 DCCLy, Horp "H-NMR 3% L g 35k
MR, > Si-NMR i L7 YL B i O M

JERE (MS) 4387, N, S48 F R Al Waters Quattro
Premier XE H3 I PU ¢ AT 5t 3% A%

X S & AT 4 (XRD) R JH H A H % D/Max
2500VB2 + /PC #E#E X S 2 A7 A 3K

R (TGA) 42 M7 % il Netzsch STA409PC #t
AT AL AT I3, P B2 - 0 ~ 1000 °C, T i
210 C/min, i & 50 mL/min; 25 5, F % A & 36
b, BSO KSW=5—12A (CREE P B S i H P A BR A
Ao

2 HR5E®

2.1 HHREBRYHNHSTFE

K =R R AR Ph,Si(OH), 54K Y T fs
Ti(OBu),, £ 140 ~ 200 °C &) #E 47 H K 96 & A< (4 3
RE RN, /] RS ERACR Y o BT

Ti(OBu), + mPh,Si(OH), — >4k {E R Y +
4CH,(CH,),0H

IG5 RN A B O S i bR A B A S
AR, LR G AR, R A E AR . %SG
R T VIR 09k g RS TR (E A
H B S B AN o

GPC 4y Hr 2201, W) 30 19 o Hb Ry 20 109 ik SR AIK 2R
YIRS 4y F B 680, T34 4 F i S 9505 9 B Y
O 4 T REERIC R W 1 8034 43 7 12 660, F 1Y
712 830,
2.2 EHRRBYMNEH
2.2.1 ohkit

F AN T) i Aok 490 5 1 BE A B RE AR IR SR T Y
FT-IR WA 1 fi5, fELAMER FA )8 FrEm 3 4
B % 1130 1085 FI 995 em ™', H v 1130 A1 1085
em TR X R Si—O—Si 8l 4 4R 3 15, 995 ¢m !
JEXFR Si—O—Si HE P 45 IR B g, 3 Sh, 7E 926
em b T DL B 1 A B8R 1 04, 3 A 06 TT RE R
Si—O—Ti # b 5 £k Ji 7 M & 1 Si—O0 ¥k zh
g IR C =C i 45 3R B AE 1 72 1430

em 4k ,3063 em TR F IR EAY C—H 1 45 4k 3h
W o AL F 2914 cm "' Ab (1 0 SR AIRER A rh Ak B T RS
) C—H 4R 4R 3% . 3400 em ' &b Y FE IR IR G
OH {1 45 4% 3l WE Wig s, Ti—O—Ti 4 4% 1F W Wig e 1
701 em "', B0 AT AEJE S4Bk R U TR & A B R FTEL,
PR,y Ph,Si(OH), I Ti( OBu), JZ ¥ f i AR 3K
Yy & 5 B R ER L Si—0—Si Si—O0—Ti Si—OH
UNRE=E"

n(Si): n(Tiy=4: 1

n(Si):m(Ti)=2:1

4000 3500 3000 2500 2000 1500 1000 500

o/cm™!

BT B R A (] 0 J5 1) A2 L 1) £ 4 3 ]
Fig.1 FT-IR spectra of polytitanosiloxanes with different

molar ratios of silicon to titanium
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Fig.2 'H-NMR spectrum of the polytitanosiloxanes
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Table 1  Relationship of MS peaks to the structure

of the polytitanosiloxanes
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Fig.5 Thermogravimetric curves of polytitanosiloxanes with

different molar ratios of silicon to titanium
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Table 2 Residual percentage of polytitanosiloxanes with differ-
ent molar ratios after calcination at 1100 °C
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Table 3 Elemental composition of polytitanosiloxanes with
different molar ratios of silicon to titanium after
calcination at 1100 °C

n(Si): x/ %

n(Ti) C 0 Si Ti

2:1 7.47 65. 84 14.74 11.95
4:1 12.99 60. 38 19. 68 6.95
2.4.2 Lok

K 6 M REALAR R P4 1100 °C I 31 14858 60 min
G WL AMERE . Hr 1090 em & A KRR Si—0—Si
SRR B, 943 em T AL I Ti—O0—Si Hi i
O—Si fii 4 ¥ 2l 0 , 3428 em ™' 1 & W Wi I Sy OH A{if
45 ¥R Bh 1§, Ti—O—Ti 4 %5 1F W e % 78 799
em TN B RT TR] 2 AH EL, R ER BG4 E U ] B 9
2%, Si—0—Si . Si—O0—Ti . Si—OH [yl 7 5 Jiji ¢ 1
YEIAE 1100 °C 28 S5 Bbe 60 min Ji5 , iEER IR SR
Wy 1) S5 48 R IR B SRR BB T, Si—0—Si Si—0—
Ti Si—OH 4558 7E 5 il 47 56 8 PR A7 T 2, 3 %k i
SRR SRR TG e
2.4.3 X H&ATHER

P 7 R REARAR IR Y4 1100 °C 5 38 48t 5% 60 min
JE R BRI XRD 3 &, fy Ub s B AT LA Y
LN 20 TR 40 TR REEKAIR R W 38 78 20 O 27.3°
(110) ,36.0° (101 ) (41.1° (111) ,54.1° (211),
56.5°(220) .62.7°(002) F169.0°(112) H 3 — A 1k
BRGarpr b 0 75260 g 21. 894 L T —
AR A, (BUFR Ry 18 Sk ) | 3X AT BB X B T TC A2 TE 1
AR RE BT TE AR R TEE TE AR Y



%5 A OIRSF . i TR TRk S AR Y TR B A R L BR AR R BT 5T - 55

n(Si): n(Ti)=2:1

n(Si):n(Ti)=4:1 2

—_

4000 3000 2000 1000 0
o/cm™
B 6 AN Y ik Sk R R 9 1100 C
BB 21 13 B
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Synthesis of polytitanosiloxanes by reaction of
diphenylsilanediol with tetrabutoxytitanium

LI Juan' LI YunTao' ZHAO JingBo' LI Hao® ZHAO Tong’

(1. College of Materials Science and Engineering, Beijing University of Chemical Technology, Beijing 100029 ;
2. Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190, China)

Abstract; Polytitanosiloxanes have been synthesized by reaction of diphenylsilanediol with tetrabutoxytitanium in a
bulk polymerization system. The oligomers were characterized by gel permeation chromatography ( GPC) , energy
dispersive X-ray spectroscopy ( EDS), Fourier transform infrared spectroscopy ( FT-IR), nuclear magnetic reso-
nance spectroscopy (NMR) , mass spectrometry (MS), X-ray diffraction ( XRD) and thermogravimetric analysis
(TGA) methods. The results show that the oligomers were composed of a series of compounds with molecular
weights in the range 517 — 1248. Some of the oligomers were oligo-polytitanosiloxanes, and some were just oli-
gomers of diphenylsilanediol. The TGA study showed that the residue after heating the oligomers to 1000 °C in a ni-
trogen atmosphere was about 48. 9% and that they had good thermal resistance.

Key words: diphenylsilanediol; tetrabutoxytitanium; bulk polymerization; polytitanosiloxane



