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Synthesis of SUZ-4 zeolite and Its Adsorption for Methylene Blue

GAO Shan, LIU Yinghui
(College of Environmental Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: SUZ-4 zeolite was synthesized by a one-step method with silica fume and coal fly ash as main raw materials. The
effects of gel ratio, seed amount, crystallization parameter on the synthesis performance of SUZ-4 zeolite (C-SUZ-4) with a high
crystallinity of 96 %were investigated. The adsorption of methylene blue (MB) by C-SUZ-4 zeolite is effective due to the
electrostatic interaction on the external surface of the zeolite. The adsorption ability of C-SUZ-4 zeolite could be affected slightly
by the impurities in the zeolite.
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Table 1 Chemical compositions of SF and CFA wi%
Component SiO, Al,O3 Fe O3 CaO MgO Na,O K,0O TiO, LOI Total
SF 96.74 0.32 0.08 0.11 0.10 0.09 0.33 2.19 99.96
CFA 53.98 31.28 4.16 4.01 0.78 0.36 1.96 1.13 2.29 99.95

w—Mass fraction.
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Fig. 1 XRD patterns of SF and CFA
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Fig. 2 XRD patterns of samples obtained under different synthesis conditions
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Table 2 Lattice parameters of SUZ-4 zeolites

Samples a/nm b/nm ¢/mm  Volume/nm®
Standard SUZ-4" 1.886 96 1.44008  0.7514 2.0418343
T-SUZ-4 1.88797 141954  0.7406 1.9848442
C-SUZ-4 1.88923 1.41318 0.7406 19773236

0=f=y=90.000° for the three samples; "Derived from the website of
“Database of Zeolite Structures”.
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Fig.4 SEM images of T-SUZ-4 and C-SUZ-4 zeolites.

®3 SUZ-4 9 FirRR IR
Table 3 Physicalchemical parameters of SUZ-4 zeolites”

SBETa/ Sexb/ Vmicrob/ Vtotal/ Dad/
Samples 5 2 3. -1 3,1
(mg) (m-g) (emg) (cm-g) nm
C-SUZ-4 301 46 0.15 0.16 9.21
T-SUZ-4 342 45 0.12 0.20 9.45

a is calculated by BET equation.; b is calculated by T-plot equation.
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Fig. 7 Effect of adsorption conditions on the removal of MB on C-SUZ-4 zeolite
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