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Preparation and property of magnesium-aluminum composite oxides

ZHANG Zhen-li ZHOU Ya-song ZONG Hai-sheng LI Chang-xi XU Chun-ming
State Key Laboratory of Heavy Oil Processing China University of Petroleum Beinjing 102249 China

Abstract The supports of magnesium-aluminum composite oxides were prepared by co-precipitation method u-
sing magnesium nitrate and aluminum nitrate as starting materials with ammonia solution as pH agent. The effects
of magnesium-aluminum ratio the kind of pH agent pH value in the hydrolytic process reaction temperature
calcination temperature and crystallization temperature on the physicochemical characteristics of the magnesium-
aluminum composite oxides were studied systematically in this paper. The selective hydrodesulphurization
SHDS properties of the catalyst supported on the magnesium-aluminum composite oxides were investigated
with the SHDS of residual fluid catalytic cracking RFCC gasoline as probe reaction. The results showed that
the support of magnesium-aluminum composite oxides which was prepared at the ratio of magnesium to aluminum
Mg/Al being 10 reaction temperature of 80 C and the pH of 9.5 had proper specific surface area uniform
pore distribution and integrated crystal structure with high degree of crystallization. The catalyst supported on this
kind of composite oxides performed well for SHDS of the RFCC gasoline.
Key words magnesium-aluminum composite oxides support RFCC gasoline SHDS
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Figure 1  Preparation of magnesium-aluminum composite oxides support precursors
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Table 1  Effect of crystallization method on the characteristics of composite oxides
Crystallization Specific surface area Pore diameter Relative sedimentation Sedimentation
method A/m* g™ d/nm rate interface
Circumfluence 149.7 16. 1 1 illegibility
crystallization
Hydrothermal
crystallization 101.6 13.2 10 clear

149.7 m* ¢!
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Figure 2 Effect of reaction temperature on the
crystal structure of the magnesium-aluminum

hydrotalcite precursor
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Figure 3  Effect of pH value on the crystal structure of the

magnesium-aluminum hydrotalcite precursor
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Figure 4 Effect of pH agent on the crystal structure of the

magnesium-aluminum hydrotalcite precursor
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pH 5
pH d 2.432 2.103 1.487
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Table 2 Specific surface area pore volume and
pore diameter of the composite oxides

support with different Mg/ Al ratios

3
Table 3 Specific surface area pore volume and pore

diameter of the composite oxides support

Reaction temperature ¢ /°C 70 80 90
Support MA4 MA-6 MA-8 MA-10 MA-12 Specific surface area A /m™ g~ 161.7 144.5 137.7
ific surfac s g . . .
Specific 5121 d(f 122.0 141.1 159.6 161.7 183.7 Pore volume v /ml: g 0.44 0.42 0.38
area A /m~ g Pore diameter d /nm 8.8 9.4 9.4
Pore vol
ore Youme 0.32 0.37 0.43 0.44 0.57 3
v/ml g
Pore diameter 8.9 9.3 9.4 9.8 10.2
d /nm
2
5
XRD
2.3.3 pH
a—MA-12 pH
550 C 3h
XRD
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pH
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Figure 5 XRD spectra of the magnesium-aluminum composite

oxides support with different Mg/ Al ratios
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77 m* g 0.34ml: g
a——ammonia
b——potassium hydroxide
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Table 4  Effect of calcination temperature on specific
surface area pore volume and pore diameter
Calcination temperature ¢ /°C 500 550 600
Specific surface area A /m™ g~ 138.2 144.5 140.3
1 1 1 1 1 1 1 _1
0 10 20 0 10 50 60 70 Pore volume v /ml: g 0.44 0.42 0.38
20 /°) Pore diameter d /nm 9.0 9.4 9.6
6 XRD 2.4
Figure 6  Effect of precipitator on the crystal RFCC
structure of the support
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CMMA-10 257 x10°° 36.5 x
AL O, 10°° 85.8% RON 92.7 92.1
0.6 CM-ALO,
CMMA-10
RFCC RFCC
5 CMMA-10 CMMA-10
CM-AL 0, 280 °C
2.0 MPa 2.0h7" 600 RFCC
5 I
CM-Al O, CMMA-10 RFCC
RFCC
CMMA-10 18%
14% 4%
5 RFCC
Table 5 Property of Jinxi RFCC gasoline after hydrotreatment
.. . Gasoline after Gasoline after
Property Jinxi RFCC gasoline hydrotreatment CM-Al, O, hydrotreatment CMMA-10
Paraffinw/ % 10.8 38.8 28.4
Olefin w/% 54.1 21.6 40.5
Aromatics w/ % 35.1 39.6 31.1
Sw/107° 257 30.1 36.5
RON 92.7 88.6 92.1
Loss of RON - 4.1 0.6
3 pH
pH XRD
pH 9.5 80 C
70 C
Co-Mo
CMMA-10 RFCC
36.5x10°° 92.7 92.1
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