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Preparation of Calcined 5A Zeolite Modified with
Sodium Nitrate and Its Adsorption for Cr’*

SUN Jianping ,ZHANG Rui , WANG Aogian ,PEI Xin

(School of Municipal and Environmental Engineering, Shenyang Jianzhu University , Shenyang,China, 110168 )

Abstract: The factors affecting the adsorption efficiency on Cr’* from aqueous solutions were
studied to determine the optimal process parameters for the removal of Cr’* by sodium nitrate
modified SA zeolite. The SA zeolite was impregnated and calcined to prepare a sodium nitrate
modified SA zeolite. The structure and composition of the samples were characterized by SEM,
XRD, FTIR,XPS and BET ,and the effects of the adsorption time,pH ,and dosage on the removal
rate of Cr'* were investigated. The results indicated that SA zeolite modified with 1.00 mol/L
NaNO, and calcination at 673 K yielded the best Cr’* removal efficiency , the theoretical maximum
adsorption capacity of Cr’* was increased by 161% , and the adsorption equilibrium time was
shortened by 73.3% . The adsorption isotherm was well represented by the Langmuir isotherm
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model ,and the adsorption process could be described by the Lagergren quasi-second-rate equation.

The improved performance of the modified zeolite was mainly attributed to its relatively elevated

mesopore volumes and higher ion-exchange capacity.

Key words : trivalence chromium ion;5A molecular sieve ;adsorption ;sodium nitrate ; calcination
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Fig.1 The SEM images of 5A(a)and 5A-1Na-673K(b)
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Fig.2 XRD patterns of 5A,5A-1Na and 5A-1Na-673K
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5A-1Na 11.53 0.56 53.75 20. 50 8.52 2.15 2.98 0 2.86
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Fig.4 The XPS spectra of SA-1Na-673K and

5A-1Na-673K after adsorption of Cr’*
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Fig.5 Nitrogen adsorption — desorption isotherm of
5A(a)and 5A-1Na-673K(b)
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Table 2  Structural parameters of the samples
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