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Ionothermal Synthesis of Hierarchical Structured CuAPO-5 Molecular Sieve

ZHAO Xin-Hong® WEN Juan-Juan CHEN Jing ZHAO Jiang-Bo QI Yong-Dong LI Gui-Xian
(School of Petrochemical Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: Hierarchical structured CuAPO-5 molecular sieve has been ionothermally synthesized by microwave
irradiation and using eutectic mixture based on succinic acid, choline chloride and tetraethyl ammonium bromide
as solvent and template. The effects of the ratio of P,05/Al,0s;, HF/ALO; and CuO/AlOs, aluminum and copper
sources on the crystallization of CuAPO-5 were systematically investigated. The resulting CuAPO-5 molecular
sieve was characterized by X-ray diffraction (XRD), Scanning electron microscope (SEM), Transmission electron
microscopy (TEM), and N, physical adsorption-desorption, respectively. SEM analysis reveals that CuAPO-5
molecular sieve with hexagonal nanometer-disc morphology can be synthesized under specific synthesis
conditions. N, physisorption, SEM and TEM characterizations show that the resultant material is one kind of

hierarchical structured aluminophosphate molecular sieve possesses both micropore and mesopore.
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Table 1 Synthesis conditions and the corresponding products

Sample Ty T, 0, "TAL 0, P Ty Product phases Crystallinity / %
Al 62:1.1:1.0:0.0:0.4 AFIL 52
A2 62:1.1:1.0:0.5:0.4 AFIL 91
A3 62:1.1:1.0:1.0:0.4 AFI 82
A4 62:1.1:1.0:2.0:0.4 AFI+minor Cristobalite 70
Bl 62:2.2:1.0:0.0:0.4 Tridymite —
B2 62:2.2:1.0:0.5:0.4 AFI+minor Cristobalite 79
B3 62:2.2:1.0:1.0:0.4 Berlinite —
B4 62:2.2:1.0:2.0:0.4 Berlinite —
C1 62:1.1:1.0:0.0:0.4* AFI+minor tridymite 49
C2 62:1.1:1.0:0.5:0.4" AFI 83
C3 62:1.1:1.0:0.0:0.4" Amorphous —
C4 62:1.1:1.0:0.5:0.4" AFI+minor AST 27
D1 62:1.1:1.0:0.0:0.4° AFIT 74
D2 62:1.1:1.0:0.5:0.4° AFI 100
D3 62:1.1:1.0:0.0:0.4" AFI 54




R BT LLAE B T R A R Z AL CuAPO-5 43T 1 31
2k 1
D4 62:1.1:1.0:0.5:0.4" AFI1 96
El 62:1.1:1.0:0.0:0.2 AFL 47
E2 62:1.1:1.0:0.0:0.6 AFI 46
E3 62:1.1:1.0:0.0:0.8 AFI 48

EM is the abbreviation of eutectic mixture.

* Pseudo-boehmite; " Aluminum hydroxyacetate; © Copper nitrate; ¢ Copper acetate

Unless otherwise specified, aluminum isopropoxide and copper citrate are used as the aluminum and copper sources,

respectively.
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Fig.2 XRD patterns of the as-synthesized products under the conditions of different aluminum and copper sources
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Table 2 Nitrogen physisorption data of the representative samples

S ) BET surface Micropore surface External surface Micropore volume / Mesopore volume /
ample
P area / (m*- ™) area / (m*+¢g™) area / (m*- ™) (em?®-g™) (em’+g™)
Al 316 194 122 0.089 0.171
A2 313 271 42 0.126 0.071
c2 306 265 40 0.124 0.057
D1 270 217 53 0.100 0.135
El 272 209 63 0.097 0.143
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