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Ammonium Ion Removal Using Zeolite Synthesized from Rice Husk Ash

and Aluminium Hydroxide Sludge
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Abstract

This research investigated the removal of ammonium ion using zeolite synthesized from rice husk ash
collected from brick making industry and aluminium hydroxide sludge. Rice husk ash, sodium hydroxide and
aluminium hydroxide sludge were prepared at the ratios of 1:3:1 and 1:1.2:1 and fused at 700°C for 1 hour. The
fused materials were then used for hydrothermal processes. Concentration of sodium hydroxide (1 and 3 M NaOH),
reaction temperature (60 and 90°C) and reaction time (6, 9 and 12 hours) were studied. Adsorption of ammonium
ion was tested by using 20 mg/l ammonium chloride. Results showed that adsorption of ammonium ion by products
from the synthesis have reached the equilibrium at 8 hours. The product obtained from the synthesis of rice husk
ash, sodium hydroxide and aluminium hydroxide sludge which were prepared at the ratio of 1:3:1, reacted with 1M
NaOH for 12 hours at temperature of 90°C and gave the highest ammonium removal efficiency of 83.22%. In

addition, x-ray diffraction analysis of the product found that zeolite type A and P were formed.

Key words : zeolite, rice husk ash, aluminium hydroxide, ammonium ion, adsorption
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Fig. 1 Aluminosilicate structures have channels with very difference pore size (qmﬁ, 2545).
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Fig. 2 Reactor for synthesize zeolite.
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Table 1 Conditions for synthesized zeolite.

Ratios Temp Time NaOH
RHA : NaOH : A(OH), 0 (hrs.) M)
1:3:1 60 6,9, 12 1,3
90
1:12:1 60 6,9,12 L3

90
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Fig. 3 XRD result of synthesized products (A is an A zeolite and P is P zeolite).

Table 2 Result of zeolite type that found on these experiments.

Conditions

Ratios Temp Time Conc. Zeolite Type
RHA:NaOH:AI(OH), (°C) (hrs.) (NaOH)

60 9 hrs. 1M ZeoliteP, Amorphous
1:3:1

90 12 hrs. M ZeoliteA, ZeoliteP

60 6 hrs. 3iM Unknown, Amorphous
1:1.2:1

90 12 hrs. M Unknown, Amorphous

wennnildhieduiianzidiondes  “masuganad (cubic) Snmunadaihignises
qanssamididnasou '0ana (SEM) wuihi ane  wandleladienaziiiefinmasveeiiii 10,000 wh
951 1 RHA:NaOH:AI(OH), 1:3:1 gamgil 90°C Wy findanssnauifatulsduegidntionda
1 s fluna 12§l dpliendndugl  uisguhifugvesdTeladiituies (Fig. 4, 5)
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Fig. 4 SEM picture from the sample that synthesize at ratios 1:3:1 1M NaOH at 90°C for 12

hours.
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Fig. 5 SEM picture from the sample that synthesize at ratios 1:3:1 1M NaOH at 90°C for 12

hours in 10,000 enlarged power.
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Fig. 6 Ammonium ion uptake equilibrium time
onto ratio RHA:NaOH:Al(OH)3 1:3:1
at 90°C.
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Fig. 7 Ammonium ion uptake equilibrium time
onto ratio RHA:NaOH:Al(OH)3 1:3:1
at 60°C.
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Fig. 8 Ammonium ion uptake equilibrium time
onto ratio RHA:NaOH:Al(OH)3 1:1.2:1
at 60°C.
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Fig. 9 Ammonium ion uptake equilibrium time
onto ratio RHA:NaOH:Al(OH)3 1:1.2:1
at 90°C.
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Fig. 10 The relative of Ce and q, in ammonium ion uptake equilibrium time onto ratios
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