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Abstract:
silane coupling reagent KH-550, was studied. The prepared samples were characterized by FTIR, XPS, BET,
TEM, TG and DTA techniques. According to the spectra of FTIR and XPS, it was inferred that the KH-550 was

bound on the surface of nanosized TiO, particles and an organic coating layer also formed. The mass fraction of

The surface organic modification of nanosized TiO, pre-coated with silica in the rutile phase with

KH-550 on the surface of nanosized TiO, was measured to be about 2.0%. The influence factors which resulted in
difference between experimental quantity and theoretical quantity of KH-550 bound on the surface of nanosized
TiO, were discussed. Data from TEM, TG and BET indicated that there was an obvious agglomeration in the pro-
cess of modification and that the improvement of dispersive methods of nanosized TiO, was the key to the im-
provement of the surface organic modification result. The wetting and dispersivity experiment showed that nano-

sized TiO, modified with KH-550 had both hydrophilicity and lipophilicity.
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Fig.1 Infrared spectra of nanosized TiO, and KH-550
a: nano-titania coated with SiO, and modified
with KH-550; b: nano-titania coated with SiO,;
c: KH-550



- 640 - x Hl

-

9521 %

XoF N7 B IR AT 0 TR A Rl 44 K TiO, MR U R £ 7E I
RO | X E A 49K TiO, A9 1H /7 4E KH-550, B
P J5,1089.7 em™ 4b ) Si-O-Si 8 Ji% 2 W i 1 fiY 1A
ARSI T KH-550 fIAFE7E , X J& B T KH-550
Y Si-0-C #E7E AN 1078.8 em™ 1 103.3cm™ FlI
1166.9 cm™ 4bA 3 A5 I I 4, 5 Si-O-Si 84k 5h
W WA g 7 ] — MR ity b, Si-O-C 5 Si-0-Si W i
U 1) B N 3 B T B AR 1089.7 em™ 1B TEfL B
Ab AL T ECPE S N-H 2 il R sl 0 s 0 G ik 54
801580 — 1521.2), 3% AT fE e 2 el v 351 v i &
FEEG AV U B T Y . BT Si-0-Si 8T Ti-O-Ti
SHE B SR T IS B S, T K B KH-550 S 75 5
g4k TiO, F M A EALRE &A= TR 2R RN, PR A TR
Bk B R 5 24 By XPS #E— 205,
22 XPS &o#hr

XA HIL 2 T M BT IS R 40K TiO, #E4T T XPS
G0, DATS et (FF 45 6 B8 284.6 eV) N W15, 15 51
Kl 2~4, mE 2770, REktEE, w4 GHERN
401.0 eV 2 BT N1s B9, X 520 AMG1E% 4 Hr A
— 3, RWIYK TiO, MR EAFE KH-550, K 3 7]
W, PR BESS , Ti2py, WA G REILT A 5
Ti2p s VARG, 32 S0 Ab R 174 2 T 7 i A% {k
TiO, 5 KH-550 Z [ — W & 2, A B T elo bt
Ti2py, M/ . Ti2py, WISt T XPS #RI 7
JE WA 5 nm A 4,1 KH-550 A9 Fmuctt =4 74
ML Z, 99K Ti0, 1m0 B 4 7 )2 J5 5 14 in
(R AL PR, 99K Ti0, 1 B A f ki aEz), &
H TiO, W Ti2py, WIAE 50855 . XPS /36 i T K 4 bt
SR, A LR M LU (St (Ti) A M F 1.105 34
JNZE 1.228, X W T A WL E 2 W AF7EF Ti2ps,
fE5 W, mE 4 T W, A HLSCERT i Si2p 45
A HEST S 102.7 V F1102.4 eV, 78 ELiELUG ,
ok TiO, Pk 21w £ 2l E AL REA N, A7 K
Si-O-H; A ML 1 o v i, b 750 4 F H7-Si(0C,Hs)s
23 K fi# 1 J,-Si(OH),, -Si(OH), 5 44K Ti0, % ifi 17
M Si-0O-H & A i, B 1% Si-0-Si 8, Si2p 1] Ik fig
J5 RS S T — 5 T Si B b e HOAY /N T R
O 1 Si (1 J&] [l 0 v %5 BE SN, 5 i 2800z 38 i 1
Si-0-Si HHY Si2p B T-45 G BE L Si-0-H Mk, 5
— J7 1l ,NH,-CH,-CH,-CH,-H i SR 645 45 HL 7 340
fiff Si2p 4 FL B RN 3 D S 3 Si2p 1Y
BT 25 A RERRAR . Heah, SrERTJE ,Si2p A 58 AR
], WU TR R k2 BR5E Si i AEAE . IR, XPS 43

Wra B A HLFRE B MES , 99K TiO, () L7 2
FMAMAAEAE KH-550 A P47 )2, KH-550 544

b

L ! N i L i s 1 s i N ]
0 200 400 600 800 1000 1200

Binding cnergy / ¢V
FE SR XPS 5 8 1 i
Fig.2  XPS spectra
a: nano-titania coated with SiO,; b: nano-titania
coated with SiO, and modified with KH-550
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Fig.3  XPS spectra of Ti2p
a: nano-titania coated with SiO,; b: nano-titania

coated with SiO, and modified with KH-550
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Fig.4 XPS spectra of Si2p
a: nano-titania coated with SiO,; b: nano-titania

coated with SiO, and modified with KH-550
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Fig.5 TG curves of nanosized TiO,

a: nano-titania coated with SiO,; b: nano-titania

coated with SiO, and modified with KH-550
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Fig.6 DTA curves of nanosized TiO,
a: nano-titania coated with SiO,; b: nano-titania

coated with Si0, and modified with KH-550
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Fig.7 TEM images of the nanosized TiO, powder

a, b: nano-titania coated with SiO,; ¢, d: nano-titania

coated with SiO, and modified with KH-550
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