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Synthesis and Characterization of P Zeolite with Fe;O, Core

CAO Ji-Lin* FU Rui LIU Xiu-Wu TAN Zhao-Yang
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Abstract: In order to solve the difficult problem of powder zeolite separation from solution disposed, study on the
synthesis of magnetic P zeolite by hydrothermal method was carried out. According to the conventional methods for P

zeolite preparation, the used molar ratio of ny, o :1 .0, 750, 70 Was 3:1:2:185, the mixture was vigorously stirred

with a stirrer and aged for 3 h at room temperature. Then magnetic Fe;0, particles were added and the reaction
mixture was crystallized for 6 h at 95 °C, followed by separating, washing and drying. Finally, a series of magnetic P
zeolites with Fe;0, core were obtained. In the crystallization process, the products were characterized by XRD , SEM,
IR ,magnetic susceptibility, TG and ion exchange capacity, and the compositions of the solution was also determined.
The mechanism of magnetic P zeolite synthesis is suggested. The P zeolite with Fe;0, core showed a characteristic of
superparamagnetism and magnetic stability. The magnetic susceptibility is increased with the Fe;0, amount coated
by P zeolite increasing. Compared with the pure P zeolite, the adsorption capability of Ca**, Mg on the synthesized
magnetic P zeolite decreases slightly, but still maintains at relatively high level. For the magnetic P zeolite with Fe;0,
content 0.176 3% (wt), the exchange amount of Ca’* and Mg** is 315.6 mg CaCO;-¢™ and 86.94 mg MgCO; -,

respectively.
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Fig.1  Concentration of Al* in solution as a function of time
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Fig.7 SEM images of products at different crystallization periods
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Table 1 Compositions of P zeolite surface
Products 1h 2 h 3h 4 h 5h 6 h ay
wol% 52.50 46.96 39.12 50.27 47.47 53.92 46.97
wy/% 41.48 22.98 14.47 13.17 13.62 10.32 12.73
wyl/% 1.83 10.63 22.38 13.02 14.21 13.34 14.57
ws/% 4.19 19.43 24.03 23.54 24.70 2242 25.73
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Fig.9 SEM images of magnetic P zeolite with Fe;O04 core
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Table 2 Magnetic susceptibility stability of synthesized P zeolite

P zeolite a a3 a ay as
Wy, 0,/% 0.083 6 0.1312 0.176 3 0.228 0 02755
magnetic susceptibility Xy /(emu-g™) 0.147 0 0.220 0 0.263 7 0.280 0 0.303 8
magnetic susceptibility after 30 d Xy /(emu-g™) 0.148 0 0.212 0 0.264 5 0.282 0 0.303 6
magnetic susceptibility after 3 h in water Xy/(emu-g™) 0.152 0 0.209 4 0.264 1 0.283 4 0.303 4
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Table 3 Relation between the Fe;O, content and the adsorption of Ca*and Mg* for P zeolite
P zeolite ag as a ay as
W0, | % 0 0.083 64 0.131 2 0.176 3 0.228 0.275 5
Ca* exchanging capacity / (mg CaCOs-g™) 335.4 326.9 321.2 315.6 311.3 308.4
Mg* exchanging capacity / (mg MgCO5-¢™) 99.45 92.53 89.77 86.94 84.64 84.00
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