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Adsorption properties of ammonium nitrogen in seawater by natural zeolite

Wang Wenhua Zhao Jin

(Tianjin Institute of Seawater Desalination and Multipurpose Utilization, State Oceanic Administration, Tianjin 300192, China)

Zhang Xiaoqing Cheng Yu Wang Jing Zhang Yushan Li Luyang

Abstract

series of experiments were conducted to investigate the effects of zeolite particle size, solution pH and salinity on

The natural zeolite was employed as adsorbent for removing ammonia nitrogen from seawater. A

amount of NH," adsorbed. The kinetic and thermodynamic models of ammonia adsorption by natural zeolite were
also analyzed. The experimental results indicated that the decrease of the zeolite particle size has a clear benefit
on ammonia adsorption in seawater. The solution pH had little effect on ammonia adsorption, but ammonium ions
could combine with magnesium and phosphate ions in seawater to from magnesium ammonium phosphate
(MgNH,PO, - 6H,0) precipitation under alkaline conditions, which result in a decrease in equilibrium concen-
tration of ammonium nitrogen. The ammonia adsorption process by natural zeolite could be divided into the initial
fast adsorption stage and the slow equilibrium stage, and the experimental data properly correlated with the pseu-
do-second-order kinetic model. The isotherms adsorption data was best represented by the Langmuir model.
Thermodynamic parameters analysis showed that value of A G, was negative, while values of AH;and A S, were
positive. These results indicated that the adsorption of ammonium ion by natural zeolite was a spontaneously en-
dothermic process.

Key words

natural zeolite; seawater; ammonium nitrogen; adsorption property
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Fig. 2 Effects of zeolite size on ammonium nitrogen adsorption
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adsorption in seawater by natural zeolite
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Fig. 6  Adsorption isotherms of ammonium nitrogen

in seawater by natural zeolite
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Table 2 Isotherm parameters of ammonium nitrogen

adsorption in seawater by natural zeolite

Langmuir {1 Freundlich #%i %l
bq.,C. il
T T =T ¥0C, 7. =KCy
(K)
1

¢n(me/g) b(L/mg) R K(mg/g) — —— R
288 13.78 0.0015 0.983 0.073 0.704 0.980
303 13.95 0.0023 0.998 0. 141 0.639 0.996
318 14.31 0.0031 0.991 0.222 0.592 0.983
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Table 3 Thermodynamic parameters of ammonium

nitrogen adsorption in seawater by natural zeolite

T b A G, AH, AS, 5
(K) (L/mol)  (kJ/mol) (kJ/mol) (J/(mol - K))
288 25.5 -7.75
303 39.1 -9.24 18. 41 91.0 0.997
318 52.7 —-10. 48
3 & it

FIFH R AR Wb A e Bk P A A, B Tk A
REAR SN pH VIR K R EE X0 W B 250 1 52 e, O
XF W B Bl g 2 R R Oy s R AT T WD AR AR
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