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Table 1 Influence of steam treatment temperature on the structure of zeolite Y

Treatment temperature

Crystal cell parameters/a,

Relative crystallinity

$i0,/AL 0,

(©) (nm) ' (Xe, %)
- 2.4727 4.22 100
500 2.4576 6.65 53.4
550 2.4541 7.54 74.8
600 2.4461 10.35 84.3
650 2.4420 12.54 55.6
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Table 3 Influence of amount of oxalic acid on the structure of zeolite Y

Amount of oxalic acid

Crystal cell parameters/ a,

Relative crystallinity/ Xc

$i0,/Al0,
(¢/g) (nm) (%)
0.04 2.4490 9.16 89.8
0.12 2.4488 9.21 89.8
0.20 2.4489 9.20 90.5
0.28 2.4489 9.18 102.8
0.36 2.4462 10.31 86.0
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Fig. 1 The framework vibrations IR spectra
of modified zeolites Y
Amount of oxilic acid: a) 0.04 g/g, b) 0.20 &/g,
¢) 0.28 g/g, d) 0.36 g/g
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Fig.2 NH,-TPD profiles of zeolite Y modified
by different amount of oxalic acid
a) 0.04 ¢/g, b) 0.12 g/g, ¢) 0.20 g/¢g,
d) 0.28 g/g, e) 0.36 ¢/g
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Table 3 Effect of amount of oxalic acid on the surface acidity of zeolite Y

Amount of Amount of acid / mmol + g™
oxalic acid (g/g) Weak B Strong B Weak L Strong L Gross
0.04 0.162 0.119 0.054 0.127 0.462
0.12 0.162 0. 105 0.052 0.091 0.410
0.20 0.161 0.088 0.050 0.064 0.363
0.28 0. 159 0.086 0.051 0.064 0.360
0.36 0.159 0.074 0.050 0.032 0.315
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Effects of Hydrothermal and Oxalic Acid Treatment on the Structure
and Acidity of Y-Type Zeolite

LIU Bai-jun, LI Min, FENG Zhi
(The Key Laboratory of Catalysis, China National Petroleum Corporation, China University of Petroleum
Bejjing 102249, China)

Abstract; Ultra-stabilization and dealumination of Y zeolites were carried out with the combination of hydrothermal

treatment and oxalic acid. The structure and acidity of the zeolites before and after modification were characterized

by XRD, FT-IR, NH,-TPD, and IR spectroscopy of pyridine adsorption. The crystal cell parameter decreased from
2.4729 to 2.4416 nm, the Si0,/Al,O; ratio increased from 4.22 to 10. 35, and the relative crystallinity increased
from 53.4% to 84.3% , respectively, with an increase of the steam temperature from 500 to 600 “C. The total acid

amount decreased from 0. 462 to 0. 315 mmol/g with an increase in the addition of oxalic acid from 0. 04 to

0.36 g/¢.

Key words: Hydrothermal treatment; Oxalic acid; Zeolite Y; Modification



