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Effect of Chain Length of Silane Coupling Agent for

Surface Modification of Nano-TiO,
HAO Chun-jing, ZHAN Han-hui, WANG Xiao
(School of Environment Science and Spatial Informatics,China University of Mining and Technology , Xuzhou 221116, China )
[ Abstract] Nano-TiO, particles were modified respectively by silane coupling agent KH570 and KH171 with different
chain length. The influence of KH570 and KH171 on the graft modifying effect of Nano-TiO, was studied by FT-IR, TG, TEM
techniques. The results show that the organic chain length of silane coupling agent can produce space steric hindrance effect. It
plays a key role on modification nanometer particles. TEM show that dispersion effect on modifying nano-TiO, by long-chain si-
lane coupling agent( KH570) is much better. TG and wettability experiments show conent of long-chain silane coupling agent
KHS570 is 10% , the coupling agent grafting rate and water contact angle is maximum, respectively 8.05% and 76.6 °; FT-IR
show that long-chain KH570 bond strength is much stronger than KH171.
[ Key words]

silane coupling agent; chain; nano-TiO, ; surface modification
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Fig. 3 Effect of content of silane coupling agent

on the water contact angle of modified nano-TiO, particles

2.3 RESW

FELEARIE ) KH570 F1 KHI71 435 BerE g8k Tio,
A PYHEECR A 4 Fos . BIEAT UL, BE & fEGE X
F I AN, 992K TiO, 2 T I ) A R4 Y
KH570 8 10% , 1fii KH171 H 8 6% B, 40 K ki
T RIABECRIR B e K, Z S5 bl 25 8 16 ) 4 i dh 22
B, BRCRA /NIR T R X 22 P YR H]



Q

AR REREEIDEER T AK Tio, SR

N, 59K Tio, R4 il LSR8 K PR 24
R ZABIG AR, (2, SIS A EE S RET i 25 )
HIBHAL LY , 442K TiO, KiF 3R A Ti—OH— A 1] i 5%
AN, F3 4 KH5T70 7K A A= B ik S be T 8 2 ik I
599K Tio, B4 1 KH570 43 5 i J5 5, il 5%
TR TR

ek %
IR

wlEBEARIB ) / %
K4 Rl SHACR A AR

Fig. 4 The relationship between content

and graft ratio of silane coupling agent

I TG W AT Rk e (S B R B % M, e =X
A

M=(L,/R)x100%

Koy Ly WREBEAR IR S M40k Tio, #F 5 i 34
FE i ;s R OFE SR A

5 R i e B IR Ao 40 oK Tio, ki F TG Mgk,
Horr,a 8 R ES K TiO, B9 TG 1k, 7 200 °C LA
T ARHEPERI K TiO, R T R R 24 3.68% , &
BN AR T K b L2 10% B fik e s
I KHS570 SAct o, 7 AH [ 170 3 82 10 1 P Joi o 3 2 %6
K 1.53% , W B 7K B s/ B KHS570-Tio, KL+
T BRI ; ¢ 224 6% MIREREMBE KH171
UCPERE S T RN 0. 87% , 6B KH171 835
TiO, ki T A B K 5 8 KHS70 55, 76 & 41 2% X 6]
(200 ~600 C) , KHBCHERIZK TiO, ik R4 N
0.55% , EE R YK TiO, K+ 1H 1972 S0 0 FT 35
2 KH570 2t M5 Tio, ki F Rk 4k 8.05% , &

100(

< %8

5 96
a

ﬁé%-
i) ¢

= 92
90} b
0 200 400 600 800 1000

TRLEE / <C
F5  REREMBBGHMMES K Tio, K TG ik
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after content of silane coupling agent modification
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Fig. 6 The infrared spectra of nano-TiO,

before and after silane coupling agent KH570 modification
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after silane coupling agent KH171 modification
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