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Abstract — Zeolite was synthesized from coal fly asloguced by a domestic power plant and applied for the removal of
ammonia from waste water. Zeolite was synthesized using a hydrothermal nmeiblethg an akaline reaction with NaOH,
and adsorption experiments and simulations were conducted. Adsorption experiments with the pelletized spherical zeolite were
carried out. The experimental data obtained from adsorption isotherms agreed well with the Langmuir equation. Also, most of
the correlated results for the fixed bed model based on surface diffusion and Sips adsorption isotherms equation were consis-
tent with the experimental data.
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Fig. 1. Schematic diagram of experimental batch adsorber.
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Fig. 2. Schematic diagram of experimental fixed-bed adsorber.

Table 1. Experimental condition of fixed-bed adsorber

Variables Units Experlmental
conditions
Bead length m 0.01, 0.02, 0.03
(Amount of asorbent) g (29, 58, 87)
Bead diameter m 0.02
Bead porosity - 0.50
Particle porosity - 0.12
Particle density kg/nt 1,082
Packing density kg/n? 1,060
Flow rate ml/min 10, 20
Temperature °C 35
Initial concentration of ammonia solution rhg/ 60, 100
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Fig. 3. Adsorption isotherm of synthesized FA-zeolite powder in terms
of temperature.

Table 2. Adsorption isotherms of NH;*-N on FA-zeolite bead type at 35C

Isotherm Parameter Value
Langmuir O 1.9342
b 0.0412
E(%) 3.346
Freundlich k 0.0820
n 1.1569
E(%) 3.449
Langmuir-freundlich (sips) Om 1.9342
b 0.0375
n 0.9431
E(%) 3777
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Fig. 4. Adsorption isotherm of synthesized FA-zeolite powder at 3&.
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Fig. 5. Adsorption isotherm of synthesized FA-zeolite bead type at
35°C.
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Fig. 6. Influence of concentration on breakthrough curves of NE-N

on FA-zeolite (bead type) (flow rate=10 mi/min, length=0.2 m(58 g).
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