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Adsorption kinetic behavior of magnetic zeolite 4A for ammonia nitrogen

YANG Zhe, QING Cheng-song, CHEN Dong, PENG Shu-chuan, SHU Lin, ZHENG Si-can
and CHEN Tian-hu
(School of Resources and Environmental Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: In this paper, magnetic zeolite was synthesized by kaolinite by using the hydrothermal method. Be-
fore crystallization the synthesized Fe;O, magnetic fluid was added so as to synthesize the magnetic zeolite 4A in
which Fe;O, content came to 4.48% . Then the zeolite was applied in the adsorption experiments for the ammo-
nia nitrogen in the solution. A combination of XRD and magnetic susceptibility analysis was performed in this
synthesized magnetic zeolite 4A. Besides, the experimental data were utilized to fit the adsorption isotherm e-
quation and then to perform the kinetic analysis. The results showed that the loading of Fe;0, had little effect on
the crystal structure, and magnetic susceptibility of magnetic zeolite 4A was stable enough to be reused. Two
isotherm adsorption models were used and the Freundlich isotherm was in better agreement with the adsorption
results. Furthermore, the fitting results of Lagergren quasi second-order rate equation showed that the adsorp-
tion rate was controlled by the chemical adsorption, and the adsorption of ammonia nitrogen conformed to the
quasi second-order dynamics mechanism.
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Fig. 1 XRD pattern of magnetic zeolite 4A
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different Fe;O, content

AR FeyO, & 8 MAF AL EE 77 20T K #EHE 4A 5>
TR . BER 1 0 A0, bR Fe;O, F R HIIY
DmiAL 2 AN I N, R AN R 2 IR e 2 40
K B TR, WENE 4A 3 F I i REAL 22 2240 #m] LA
RBEE AT, MRS TR BORL AT A, MEBR A AL 2 R
0.5 em®/g( %, 1996), 5 Fe;O, & 75 BN
9.87% Wt 4A 5+ T RE AL ZEAH 2, 31X 10 B R
4A G F IR AR E It R4, v] DLEE R AE T i A R e EL
.

#1 KA Fe0, SEHTHERRLESRT

AIRE L RS L
Table 1 Susceptibility stability of magnetic zeolite 4A
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1 0 0 0 0
2 4.48 0.225 0.228 0.219
3 5.89 0.306 0.305 0.301
4 7.25 0.372 0.379 0.367
5 8.58 0.456 0.453 0.453
6 9.87 0.515 0.510 0.512
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Fig. 3 Magnet separation result of magnetic zeolite 4A
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Fig. 4 Magnetic zeolite 4A’ s changes of unit adsorption

capacity with time
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