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Preparation of Co Hybrid AFI Bifunctional Molecular Sieves
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Abstract: CoAPO-5 and CoSAPO-5 molecular sieves were prepared by hydrothermal method. The
samples were characterized by XRD, SEM, XRF, NH;-TPD and UV-Vis DRS. The effects of Co
content on the structure, crystallinity, acidity and oxidability of the prepared molecular sieves were
investigated., The results showed that Co was incorporated into the frame in place of Al of the
molecular sieves. When Co/Al molar ratio was low, the prepared samples had a typical AFI
structure, but when Co/Al molar ratio reached 0. 15, CHA structure crystals were detected in the
molecular sieves. A small amount of Si added could improve the content of Co in the molecular sieves.
Metal hybridized molecular sieves had two acid sites, and the quantities of acid sites in CoSAPO-5 molecular
sieve were larger than that in CoAPO-5 molecular sieve, The tetrahedral Co?® in the lattice frame of
molecular sieves could be partially oxidized to Co®™ to form certain redox centers by calcination.
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Table 1 Gel compositions and ¢ of product in Co hybrid AFI molecular sieves

Co hybrid AFI Sample No. Gel composition Phase /%
1 n(ALOy) 1 n(P;05) ¢ n(TEA) : n(FLO)=1 : 1.3 : 2.4 : 150 AIPO,-5 100
n(ALQOy) @ n(P20s5) : n(CoO) 1 n(TEA) : n(H,O)=1 : 1.3 :
2 CoAPO-5 74. 6
0.075 : 2.4 : 150
AIPO series n(ALO3) @ n(P20s) : n(CoO) : n(TEA) : n(H,)=1 : 1.3 :
3 CoAPO-5 60. 6
0.15 : 2.4 : 150
n(ALO;) ¢ #(P:05) ¢ n(CoO) : »(TEA) : n(H,0)=1 : 1.3 :
4 CoAPO-5 & CoAPO-34 56. 1
0.3 ¢ 2.4 : 150
n(Al;O3) @ n(P;05) : n(Si0z) : n(TEA) : n(H,0)=1 : 1.3 :
5 SAPO-5 115.9
0.075 : 2.4 : 150
n(AlzO3) @ 7(P;0s) : n(Si0z) : n(Co0) : n(TEA) : a(H, O =
6 CoSAPO-5 76. 8
1:1.3:0.075: 0.075 : 2.4 : 150
n(AlOs) ¢ n(P;05) : n(Si0;) @ n(Co0) : n(TEA) ! n(H;O)=
SAPO series 7 CoSAPO-5 68.1

1 1.3 0,075+ 0.15 @ 2.4 :

150

n(AlO3) @ n(P:05) 1 n(8i0z) : n(CoO) : n(TEA) : n(H, O =

1:1.3:0.075:0.3:2.4°:

CoSAPQO-5 & CoSAPQ-34 55.1

n(Al;O3) @ 2(P30s) : n(Si0z) : #n(CoO) : n(TEA) : a(H:0)=

9

1 :1.3:0.15 :0.075 @ 2.4 :

CoSAPO-5 & CoSAPO-34 39. 2

150

1) Referred to as-synthesized A1PO4-5
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Fig. 1 XRD patterns of Co hybrid AFI molecular sieves
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Fig. 3 NH;-TPD curves of Co hybrid AFI molecular sieves
(1) AIPO-5(n(Co)/n(AD=0);

(2) CoAPO-5(n(Co)/n(AD =0.0375);
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Fig. 4 UV-Vis DRS spectra of as-synthesized and calcined CoAPO-5, CoSAPO-5 molecular sieves
(a) As-synthesized; (b) Calcined
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