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Development of La(lll)-zeolite Composite for the Simultaneous Removal of
Ammonium Nitrogen and Phosphate in Confined Water Bodies
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Abstract : This study was aimed to propose La(Ill)-zeolite composite which can effectively and simultaneously remove ammonia
and phosphate in confined water bodies such as lakes and ponds. The optimum ratio of La(Ill):zeolite for the simultaneous removal
of ammonia and phosphate was 0.0048 La(IIl) g:1 zeolite g. The drying temperature of La(Ill)-zeolite composite severely affected
phosphate adsorption showing optimum condition at room temperature. It was revealed that the optimum dosage of La(Ill)-zeolite
composite was 4.052 g/L at adsorption time of 90 min. The presence of alkalinity in aqueous solution brought positive effect on
phosphate adsorption. Detachment of La(Ill) from La(IlI)-zeolite composite, which was dried at room temperature, was not ob-
served in aquous solution. It indicates that La(Ill)-zeolite composite could effectively block phosphate released from sediment.
Key Words : Phosphate, Ammonia, La(Ill)-zeolite Composite, Adsorption, Alkalinity
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Table 1, Characteristic of zeolite used in this study

ltems Characteristics

Appearance Fine particle of white

Density 0.25~0.45 g/mL
Mean particle size (dso) 25~35um
pH (110
Specific surface area (m?/g) » 500

Table 2, Analysis method and item in this experiment

[tems Test Method
NH4*-N Nessler Method (500-NH3-B & C-HACH)
PO -P Ascorbic Acid Method (4500-P-B & E)
La(lll) ICP analysis (Perkinelmer 7300 DV)

B Ao HHE ARE 3 27170 1.2 pmdl GF/C
filter (Whatman A}, 217 47 mm)& ¢]1}3}¢] Standard Me-
thod,”” HACH DR/4000 manualol| Za}o] o]Zo]%] o,
574 =3 UH-S Table 20f Uretiich
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Z- o g
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2 NH,-N¢} PO -PE 10 mg/L, | mg/LZ A %3t 9%
o La(Ill) 0.0033, 0.0041, 0.0048 = 0.0056 g} A|&e}o]
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2.4. La(ll)-zeolite 2&tx| £|= FI2F ZA™ Algd g
La(Il)-zeolite B3FA| 9] X2 FQlekS AA A1F-LS NH, -N

10 mg/L2} POS-P 1 mg/L9] Q&2 250

2 A Z% La(lll)-zeolite E-3+#] 0.5065, 1.013, 1.5195 &

2.026 gof 37 AzrZelAzo] Wil 200 rppmOE 1205
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Table 3. Recommended composition for reconstituted fresh water

Water type | Salts Requird (mg/L) Water Quality

NaHCOs 96 pH 74-78
CaS0, - 2H,O0 60
Moderately ‘ : Hardness mg CaCOgs/L  80~100
hard MgSO, 60
KCl 40| Akalinity mg CaCOy/L  60~70

zeolite E-3H4] 0.5065, 1.013, 1.5195 9 2.026 g& a7 AF
ZrZ et Ao Wil 200 rpmO.E 10, 20, 40, 60, 90 2 120
B ok BAAZ F ol AF4e] st Qo] HrEE
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Fig. 1. Equiliorium concentration of NHs-N and PO*-P on La(llly
and zeolite dosage,

Table 4, Price comparison of La(lll) and Alum

ltems LaC|3 . 7HQO A|2(SO4)3 . 14~18HQO
Purity 98% 51~575 %
Price 292 won/g 6.2 won/g

steith La(lat Qb o= ol
slo] Table 40] Ujekyr}.

Alum®] 714 H|u

3.2. La(ll)-zeolite E&ta| MZE A| A= 20| M= HeF
Fig. 2= La(Ill)-zeolite E3H4| A% A 7% Lo w2
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