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Abstract
The purpose of this study is to remove phosphorous in wastewater by using layer structure inorganic ion

exchanger with high selectivity for phosphate anion(TPEX).

The results obtained are as follows.

IYTPEX showed large phosphate removal of 1.43~2.23mmol

+ g ' in phosphorous concentrations of 1 ~800mg-

P + I'".Maximum removal amount of phosphate ions was obtained around pH value of 7.0.

2)The ion selectivity of various anions in wastewater were in the order of CO,>>P0,>>S0,>CI2>NO,>NO, .
3)Residual concentrations of the phosphate ion from rural sewages treated with TPEX were less than Img * [,
Talking the results obtained into account,TPEX has been expected as a promising inorganic phosphorous

adsorbent.
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Fig. 1 Structure model of hydrotalcite-
like compound TPEX.
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Table 1 Chemical constituent of TPEX.

MgO 36.14 (%)
Al,O4 21.24 (%)
H,O (surface and interlayer) 12.68 (%)
H,O (structure) 22.50 (%)
Cl 12.39 (%)
O, 1.62 (%)
An-[M3+ 1.02
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Fig. 2 Time dependencies of removal amounts of
phosphate ions in aqueous solutions with the
pH value of 6.9 at room temperature.
Symbols: @, Img-P - I''; O, 10mg-P « [}

; O, 100mg-P « I'1 ;¢ , 200mg-P + 11,0, 800
mg-P ¢ ["Vof initial concentration, respectively.
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Fig. 3 Adsorption isotherms and Langmuir plots for phosphate ions under the pH value of 6.9 and 30°C.
Closed symbols , Adsorption isotherm ; Open symbols , Langmuir plot.
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Fig. 4 Phosphate removal ratio with TPEX under the
various pH conditions at room temperature.

Table 2 Separation factors and partition coefficients of
various anions treated with TPEX at pH 7.0.

Separation factor Partition coefficient

age Kd

CO3(HCO3") 64.5 1000
PO4(HPO42-) 10.4 502
S0,42- 3.39 223
NOy 0.0955 89.2
NO3- 0.0808 80.5
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Fig. 5 Changes of P,N,SS and Organic matter
concentrations in rural sewages from
Ichiya wastewater treatment plant.
Symbols: @, TP,O,DP;®8,TN;J,DN;
@ ,SS A, TOC ;A , DOC.
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Fig. 6 Changes of Phosphate,Nitrate and Nitrite
concentrations in rural sewages from Ichiya
wastewater treatment plant.

Symbols: @, Phosphate ;B , Nitrate ; & , Nitrite
;O , Phosphate (as P).
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Fig. 7 Changes of Carbonate,Sulfate concentrations and
pH in rural sewages from Ichiya wastewater trea-
tment plant.

Symbols: @, Carbonate ;B , Sulfate ;4 , pH.
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Table 3 Changes of phosphate removals from rural
sewages treated with TPEX using in Ichiya
wastewater treatment plant.

Phosphate concentration (mg - /1) Phosphate removal

Sampling day  Rural sewage  Treated water (mmol - gD
96.7 3.96 0.400 0.142
96.8 3.42 0.320 0.126
96.11 0.950 ND 0.120
96.10 0.550 ND 0.070
96.12 0.509 ND 0.0214
97.1 0.640 ND 0.0269
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