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Solvent-free syntheses of aluminophosphate-based zeolites
MAPO-5 and their performances in the
catalytic combustion of toluene

JIN YinYing YANG Peng WANG YeQing

(College of Chemistry and Chemical Engineering, Shaoxing University, Shaoxing 312000, China)

Abstract; Hierarchically porous aluminophosphate-based zeolites CeAPO -5 and CoAPO -5 have been successfully
synthesized using a green solvent-free method with di-n-propylamine phosphate (DPA-H,PO,) and tetraethylammo-
nium bromide as templates. In order to improve the activity of molecular sieves, the amount of cerilum was in-
creased, giving a series of cerium-doped molecular sieves, CeAPO-5, 1. 2CeAPO-5 and 2CeAPO-5, with 2% ,
2.4% and 4% mass fractions of cerium, respectively. The as-synthesized molecular sieves were characterized by
X-ray diffraction (XRD) , scanning electron microscopy (SEM) , nitrogen sorption measurements ( BET) , UV-vis-
ible diffuse reflectance spectrometry (UV-Vis) and X-ray photoelectron spectroscopy ( XPS). The results indicated
that as-synthesized zeolites have good crystallinity with their structure is in agreement with that of an AFI zeolite and
that Ce and Co have been successfully incorporated into the frameworks. In the catalytic combustion of toluene,
CeAPO -5 zeolite exhibited better catalytic properties than CoAPO-5 zeolite. Furthermore, as the Ce content was
increased from 2% to 4% , the catalytic activities of CeAPO -5 zeolite improved. At a temperature of 400 °C, tolu-
ene can eventually be almost eliminated over 2CeAPO -5 zeolite. Additionally, the 2CeAPO -5 zeolite appears to
show good stability during the catalytic combustion of toluene and affords a toluene removal efficiency of about 70%
after testing for 30 hours at 360 C.

Key words: solvent-free synthesis; heteroatomic substitution; CeAPO-5; CoAPO-5; catalytic combustion of tolu-

ene
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