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Synthesis, characterization and catalytic performance of
Co-substituted mesoporous aluminophosphate molecular sieves
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Abstract: The Co-substituted mesoporous aluminophosphate molecular sieve (Co-MAP) was prepared by hydrothermal
crystallizing process under alkaline conditions using cetyltrimethylammonium chloride as the templating agent. The
influences of solvents, reaction temperature, reaction time, amount of catalyst and mole ratio of H,O, to styrene were also
studied. The results show that, under the conditions of n(H,0,)/n(styrene)=3, catalyst of 5%, reaction temperature of
70 and reaction time of 4 h, the conversion rate of styrene, the selectivity to benzaldehyde and the yield of
benzaldehyde reach 42.2%, 82.0% and 34.6%, respectively.
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Fig.2 Nitrogen isotherms of MAP(a) and Co-MAP(b)

£

g
"0

E (b)
Q

=

=

=

@,
0 2 4 6 8 10
Pore size/nm
3 MAP Co-MAP

Fig.3 Pore size distribution curves of MAP(a) and Co-MAP(b)
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Fig.4 FT-IR spectra of MAP(a) and Co-MAP(b)
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Table 1  Structure parameters and catalytic activities of MAP and Co-MAP

Sample Sper/(m*g ™) Pore size/nm w(Co0)/% Styrene conversion/% Benzaldehyde selectivity/%
MAP 861 2.6 0 4.1 42.8
Co-MAP 694 3.0 5.25 33.2 86.7
n(HyO,)/n(styrene)=3; m(catalyst)/m(styrene)=5%; V(acetonitrile)/ V(styrene)=2; 60 ;3 h.
33.2% Co™*
Co-MAP ( 2) 2 4h
8
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Table 2  Effect of solvents on oxidation of styrene 0 . l . ! J 0
Solvent Styrene Benzaldehyde Benzaldehyde 40 50 60 70 80
conversion/%  selectivity/% yield/% Temperature/'C
Acetonitrile 332 86.7 28.8 6
Fig.6 Effect of reaction temperature on oxidation reaction of
Acetone 12.1 88.5 10.7
styrene (n(H,O,)/n(styrene)=3; m(Co-MAP)/m(styrene)=5%;
Methanol 25.5 76.3 19.5 V(acetonitrile)/V(styrene)=2; 3 h)
tert-butanol 21.4 73.2 15.7

n(H,0,)/n(styrene)=3; m(Co-MAP)/m(styrene)=5%; V(solvent)/
V(styrene)=2; 60 ;3 h.
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Fig.7 Effect of reaction time on oxidation reaction of

styrene  (n(H,O,)/n(styrene)=3; m(Co-MAP)/m(styrene)=5%;
V(acetonitrile)/V(styrene)=2; 70 )
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Fig.8 Effect of mass ratio of catalyst to styrene on oxidation

of styrene (n(H,O,)/n(styrene)=3; V(acetonitrile)/V(styrene)=2;
70 ;4h)
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Fig.9 Effect of mole ratio of H,O, to styrene on oxidation
reaction of styrene (m(Co-MAP)/m(styrene)=5%; V(acetonitrile)/
V(styrene)=2; 70 ;4 h)
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Table 3 Effect of solvent amount on oxidation reaction of
styrene
V(acetonitrile)/ coit\?:resril(e)n / Benzaldehyde Benzaldehyde
V(styrene) % selectivity/% yield/%
(]
1 32.8 56.9 18.7
2 422 82.0 34.6
3 26.7 86.7 23.1
n(H,0,)/n(styrene)=3; m(Co-MAP)/m(styrene)=5%; 70 ;4 h.
3
1) Co
C 02+
2) Co-MAP
70
42.2% 82.0%
34.6%
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