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Effect of Preparatlon Methods on Phosphate Adsorption by Iron- Tltamum
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ZHONG Yan)? WANG Jiang-yan'? | CHEN ]mg ¥, ZHANG Gao- shengiw ) ; ’

(L..Key Ldboratory of Coastal EnVlronmental Processé!s and Ecological Remedldtlon Research Center for Coastal EnVlronment
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Abstract: To investigate the effect of preparation methods on surface characteristics and adsorption properties of the formed metal
composite oxides, two kinds of iron-titanium binary oxides were synthesized by a coprecipitation method or a physical mixing method
and were denoted as “Fe-Ti and MFe-Ti, respectively. The prepared “Fe-Ti and “Fe-Ti were systematically characterized using SEM ,
XRD, BET, and FTIR techniques. Their phosphate adsorption behaviors were also studied via batch adsorption experiments. Compared
with pure FeOOH and TiO,, “Fe-Ti exhibited a looser nanostructure with more pore and surface hydroxyls. Moreover, the “Fe-Ti had
= which is about 1. 5 times and 2. 4 times as high as that of pure FeOOH
(27.2 mg-g™") and TiO, (16.7 mg-g~"), respectively. This suggests that an obvious synergistic effect is present in the “Fe-Ti

a high maximal phosphorus adsorption capacity of 40. 6 mg-g

system. However, the morphology and structure of MFe-Ti were not significantly different from those of pure FeOOH and TiO,. The
maximal adsorption capacity of “Fe-Ti was 22. 7 mg-g ™", which is obviously lower than that of “Fe-Ti and even lower than that of pure
FeOOH. Evidently, there is no synergistic effect in the ¥ Fe-Ti system. In addition, phosphate adsorption mechanisms at the surface of
“Fe-Ti and "Fe-Ti were the same as those of their component oxides, and chemical adsorption occurred at the surface of the oxides
through the formation of inner-sphere complexes. Therefore, the surface characteristics and adsorption properties of the metal composite
oxides were closely related to their preparation methods. The coprecipitation method was a simpler and more economical way than the
physical mixing method to fabricate a highly effective iron-titanium binary oxide for phosphate adsorption.

Key words : iron-titanium binary oxide; coprecipitation; physical mixing; phosphate; adsorption
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Table 1  BET specific surface area, pore volume and pore diameter of the adsorbents
i H FeOOH TiO, CFe-Ti MFe-Ti SR
R /m? g~ 249.0 64. 1 223.3 214.5 220.2
T/ em? g 7! 0. 159 0. 061 0. 286 0. 132 0. 132
LA/ nm 25.67 37.76 51.23 30. 42 28.18
1) R4 FeOOH 5 TiO, [ LR ML, FLA AL, I BEREREE /R I 4. 25: 1 TR E G &/ Blbe LR R | LA S
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Table 2 Langmuir and Freundlich isotherm parameters for phosphate adsorption
5iH Langmuir FEL IR Freundlich #%7#Y
G/ Mg 8" ky/L-mg™! R ky 1/n R

FeOOH 23.8 7.11 0. 898 14. 46 0.19 0.920

TiO, 17.7 0.22 0. 818 4.61 0.37 0.901

CFe-Ti 35.4 1.94 0.910 17.52 0.25 0. 952

MFe-Ti 19.9 4.99 0.910 12. 44 0.18 0. 948
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Table 3 Kinetic parameters for phosphate adsorption

S ¢ S L HE— B 12 A HE B AR
: /mg-L"! q./mg-g q,/mg-g”! ky/min~! R? q,/mg-g~! ky/mg+(g-min) ~! R?
FeOOH 9.65 18.7 17.7 0. 155 0.916 18.2 0. 306 0. 969
TiO, 9.98 9.8 9.6 0. 068 0.939 10.0 0.103 0.979
CFe-Ti 9.69 26.8 25.7 0. 084 0. 940 26.5 0. 148 0.976
MFe-Ti 9.76 15.3 14.7 0.034 0. 949 15.5 0. 054 0.977
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