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Fundamental study of the production of novel adsorbent for water treatment and adsor
ption/desorption capability of phosphate ion by it

OGATA, Fumihiko
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We investigated a method for producing granulated boehmite (BE) by using an organi

¢ binder (polyethylene terephthalate) and measured its phosphate-ion-adsorption capacity. BE granulated by

polyethylene terephthalate (BE-PET30S) could be successfully used for phosphate-ion removal by adsorption
. The results obtained from this tsudy could be useful for recoverying phosphate ions.
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Table 1 Propertiesof BE and BE-PET
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30

20

0F » o .

25 50 75 100
Equilibrium concentration (mg/L)

Fig. 2 Adsorption isotherms of phosphate ion onto BE-PET30S

at different temperatures
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Initial concentration of phosphate: 5-100 mg/L, Sample volume: 50mL, Adsorbent: 0.05g,
Temperature: 25°C, Contact time: 24 h, 100rpm, The data are presented as mean of 3 experiments.

Langmuir

Freundlich

Specific  Mean pore Pore volume (mL/g) Amr:y?f
Sample  surfacearea diameter  \icropore Mesopore Macropore group pH

(lg) ) (f 10 ) (10 r 250 ) (250 1) (mmoliL)
BE 310.0 230 <0.001 0.355 0.001 0.356 15 78
PET 21 120 <0.001 0.001 <0.001 0.001 0.2 71
BE-PET20L 889 36.6 0.002 0.161 <0.001 0.163 11 6.9
BE-PET20M 102.1 36.3 0.002 0.183 <0.001 0.185 13 6.8
BE-PET20S 1257 359 0.002 0.223 <0.001 0.225 15 6.6
BE-PET25L 89.2 337 0.003 0.147 <0.001 0.150 15 6.8
BE-PET25M 91.3 339 0.002 0.152 <0.001 0.155 14 6.9
BE-PET25S 1306 338 0.002 0.218 <0.001 0.220 13 6.9
BE-PET30L 812 336 0.002 0.134 <0.001 0.136 13 6.7
BE-PET30M 87.6 341 0.002 0.147 <0.001 0.149 14 6.6
BE-PET30S 1198 339 0.002 0.200 0.001 0.203 14 6.6
BE-PET35L 57.1 328 0.002 0.091 <0.001 0.094 11 7.0
BE-PET35M 67.7 326 0.002 0.107 0.001 0.110 13 6.8
BE-PET35S 91.2 334 0.002 0.149 0.001 0.152 11 7.0
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The dataare presented as mean of 3 experiments.
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Fig. 3 Amount of phosphate ion adsorbed onto BE-PET30S
at different pH conditions

Initial concentration of phosphate: 50 mg/L, Sample volume: 50mL, Adsorbent: 0.05g, Temperature: 25°C,
Contact time: 24 h, 100rpm, The data are presented as mean of 3 experiments.
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Fig. 1 Adsorption rate of phosphate ion onto BE-PET30
e : BE-PET30L, m : BE-PET30M, :BE-PET30S

Initial concentration of phosphate: 50 mg/L, Sample volume: 50mL, Adsorbent: 0.05g, Temperature: 25°C,
Contact time: 0.5-48 h, 100rpm, The data are presented as mean of 3 experiments.
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Fig. 4 Desorption percentage of phosphate ion from BE-PET30S

Initial concentration of phosphate: 50 mg/L, Sample volume: 50mL, Adsorbent: 0.05g, Temperature: 25°C,
Contact time: 24 h, 100rpm, The data are presented as mean of 3 experiments.
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Fig. 5 Amount of phosphate adsorbed onto or desorbed from BE-PET30S
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Initial concentration of phosphate: 1000 mg/L, Sample volume: 300 or 100 mL, Temperature: 25°C,
Desorption solution: 1 mmol/L NaOH, Contact time: 24 h, 100rpm, =: Adsorption, C1: Desorption,
The dataare presented as mean of 3 experiments.
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