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Preparation and Characterization of Amphiphilic Ti-grafted KIT-1

LI Hui-Yun, LIU Yuan-Ying; WANG Shao-Mei, GUO Jin-Fu
(College of Chemistry and Chemical Engineering, Anyang Normal College, Anyang 455002, China)

Abstract: The Ti-KIT-1 sieve was obtained by a grafting method using tetrabutyl titanate as Ti
source and KIT-1 as support. An amphiphilic Ti-KIT-1 sieve was prepared from Ti-KIT-1 modified
with trimethylchlorosilane and characterized by XRD, DRS, FT-IR and nitrogen adsorption-desorption
techniques. Experimental results show that the resultant amphiphilic Ti-KIT-1 sieve remains the original
mesoporous structure with.a smaller specific BET surface area and BJH volume of pores compared
to the Ti-KIT-1 sieve. DRS-and FT-IR indicate the existence of tetrahedral titanium (IV), which
may act as active sites for epoxidation of olefin.” The amphiphilicity of samples are measured through
adsorption capacity for the vapour of water or toluene, acetone, n-hexane. The resultant Ti-KIT-1 sieve
is amphiphilic- due to the partial coverage of the external surface with the hydrophobic alkylsilane groups

and the hydrophilicity of the rest of the surface.
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Fig. 1 Diffuse reflectance ultraviolet spectra of sam-
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(a) KIT-1; (b) Ti-KIT-1; (¢) W/O-Ti-KIT-1; (d) O-Ti-
KIT-1
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Fig. 2 FT-IR spectra of samples

(a) KIT-1; (b) Ti-KIT-1; (¢) W/O-Ti-KIT-1;

(d) O-Ti-KIT-1

® 1 KIT-1 5% Ti-KIT-1 #R0EREH R TiO. §8
Table 1 Structural parameters and TiO2 content of different KIT-1 and amphiphilic Ti-KIT-1 samples

Sample Sper/m?-g~! V/em®.g™! D/nm TiO2 /wt%
KIT-1 931.2 0.83 3.57 0
Ti-KIT-1 410.7 0.397 3.86 4.27
W/O-Ti-KIT-1 357.0 0.432 3.83 4.23

O-Ti-KIT-1 349.4 0.325 3.72 4.20
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Fig. 3 Low-angle XRD patterns of samples
(a) KIT-1; (b) Ti-KIT-1; (c) W/O-Ti-KIT-1;
(d) O-Ti-KIT-1
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Fig. 5 The pore size distribution of samples

(a) Ti-KIT-1; (b) W/O-Ti-KIT-1; (¢) O-Ti-KIT-1
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Table 2 Adsorption capacity of samples for the vapour of water and toluene and acetone and n-hexane

Adsorption capacity/(mg/g dried sample)

Sample
Xwater Xtoluene Xacetone Xn—hexane
Ti-KIT-1 966.6 329.6 207.9 221.9
W /O-Ti-KIT-1 125.2 251.3 211.0 155.3
O-Ti-KIT-1 77.4 229.2 137.0 160.7
3j-K-1[7 19.6 - - 354.3

*3j-K-1 was prepared from parent KIT-1 modified by trimethylchlorosilane

R 3 HmBRKRE
Table 3 Hydrophbcity index (I,,) of samples

Hydrophbcity index(Iy,)

Sample
Xtoluene/ Xwater Xacetone / X wdter Xn—hexane/ Xwater
Ti-KIT-1 0.341 0.215 0.229
W/O-Ti-KIT-1 2.007 1.685 1.240
O-Ti-KIT-1 2.961 1.770 2.076
3j-K-1 - - 18.076
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