28 B 2 W Tl 1k 2% 2 Eild Vol.28 No.2
2012 42 A CHINESE JOURNAL OF INORGANIC CHEMISTRY 239-244

KFL SO27Zr0,-Si0, £ & BEMFER F & K =1L M BE

MBS FHR ARRE BB KamF
(TRREFMAAAFELFIRFER, TH  315211)

s R R BUK f R AE K AL S10, 2R T 20 25 A R i 4 1 R AL AR SO,27200,-810, &4 [ R B Ak 77, PR % 2050 ki
11%ﬂ*’iﬂ<x%1@am%ﬂ'>(£ﬁﬁ AT AL 45 R W] R AL Si0, A M T AT SN AR 6E Zr0, DL A8 K2 Oy S8 51 e DURLE Sio,
WR R IFME T ZeO, SR A0 S A A 5 7 | AR Y D L 4 338 A 45 F I T % A2 A R R B8 B P (FLAR AE 1~2 wm) P
T P SRR A L R T A2 156 m?-g™), Hammett $8 78 51 AR 48 550 CHEBE IS 77 W) TR SR EE H (/N T -13.75, )& T [ 44
SRR, LA RRIE T M 0 & A AR Bl SN 75 %2 i BR 1R 101 WOIR 2 R 0 U 2 25 o) 8 4% 12 0 LA AL T PR A 52 ) 5 2R R 3% S0/
7r0,-Si0, [ VR 2 BA B 0 AL TG M | 2S5 BEIRLEE S 550 CRBR R 12 Wi e B2 1.5 mol - L 8 5 5 Xof TR b 527 14 i Ak i
IR E] 97%

KR, IEHZIKF@&*- AR RE R IR, RS ERAL BN ; RALAT R
HESES . 0643.1 XHRFRIZAG . A XEHS . 1001-4861(2012)02-0239-06

Macroporous SO.>/Zr0,-SiO, Solid Superacid Catalyst:
Preparation and Catalytic Property

HOU Lin-Xi* YIN Xi-Jun LONG Neng-Bing YANG Shen-Ji ZHANG Rui-Feng
(Faculty of Material Science and Chemical Engineering, Ningbo University, Ningbo, Zhejiang 315211, China)

Abstract: A macroporous SO,*/Zr0,-Si0,solid superacid catalyst was prepared by using a macroporous SiO, as a
support and by introduction of ZrO, via the dipping-hydrolysis method. The physicochemical properties of the
composite materials were characterized by SEM, FTIR and XRD. The results show that the silica support have a
strong capillary effect. This effect favors the formation of thin film ZrO, cover on the 3D silica layer and delays
the growth and phase transition of ZrO,. Furthermore, the silica support with connected macroporous pores
provides the composite material with double active sites, higher permeability and larger specific surface area. The
material calcined at 550 °C is estimated to have Hy<—13.75, indicating a solid superacid catalyst. The results of
esterification for n-butanol with acetic acid under different conditions show that the SO,?7/Zr0,-SiO, catalyst
exhibits a better activity of esterification, and the better yield of n-butyl acetate (97%) is obtained with the H,SO,

concentration of 1.5 mol-L™" and the calcination temperature of 550 °C.
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Fig.1 SEM images for (a) SiO, support, (b) ZrO,-SiO, and (c) ZrO, composite
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Fig.2  XRD patterns for ZrO,-SiO, after calcination at
different temperatures and pure ZrO, at 700 °C
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Fig.7 Effect of reaction time on the yield of esterification
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