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Fig.2 Influence of electrolyte on the adsorption

Solid-to-liquid ratio;1:1000 ( g/mL) ; temperature:293. 15 K;

pH=7.97

(13 B[] ol R B %) 5 i
Fig.3 Influence of time on the adsorption
Solid-to-liquid ratio:1:1000 ( g/mL) ; temperature:293. 15 K;
pH =7.97
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Table 1 Fitting parameters of kinetic models of pyrophosphate adsorbed on goethite

P)/ Lt Pseudo first-order equation Pseudo second-order equation
p(TP)/(mg ) q./(mg-g™") ky/min~" R? q./(mg-g™") ky/min ! R?
1 0.51 0.004 4 0.988 1.25 0.000 034 0.997
0.35 0.0022 0.949 1.67 0. 000 044 0.999
5 0.70 0.001 4 0.930 2.00 0.000 029 0.999
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A0 AT TR R P R RS 185 R o ] P73 31 %o 1 o 80
##47 T Freundlich 1 Langmuir W% [ 25 18 26 2095 0
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Langmuir 25 k5 " ;

po_ 1,0 (3)
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Fig.4 Influence of temperature on the adsorption
SO KA n 2 Freundlich 2540, 40 5142 A [ A Solid-to-liquid ratio:1:1000( g/mL) ; pH =7.97
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W BT AR B R AR A B 2 T A o HL B I B8 P T i, KR e 28738 498 R, DU 338 B Pl A ) 3 VB A ) i
7120 3t Al Langmuir BRI A e R B g, B8 35— 3
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Table 2 Fitting parameters of Freundlich and Langmuir models of pyrophosphate adsorbed on goethite

2.8

)

241

2.0r

Amount of adsorption/(mg - g

1
lg g, = lg K; + glgpe (4)

Langmuir constants Freundlich constants
Temperature/K 1 1 2 2
q,/(mg-g™") b/(L-mg~') R K; n R
278.15 1.90 3.65 0.999 1.35 6.51 0.928
283.15 2.21 2.02 0.998 1.51 7.05 0.996
288.15 2.41 1.59 0.995 1.57 6.46 0.998
293.15 2.75 1.14 0.989 1.63 5.68 0.977
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Fig.5 XRD patterns of pure goethite and goethite after Fig.6 FT-IR spectra of pure goethite and goethite after
pyrophosphate adsorption pyrophosphate adsorption
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Fig.7 SEM images and EDS spectra of original(A) and pyrophosphate adsorpted( B) goethites
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Adsorption Behavior and Mechanism of
Pyrophosphate on Goethite

XIE Fazhi”’* | SHENG Dandan, HU Tingting”, LI Haibin", WANG Xuechun", XIE Zhiyong"
(“School of Materials Science and Chemical Engineering ;" Anhui Key Laboratory of
Advanced Building Materials ,Anhut Jianzhu University , Hefei 230022 , China)

Abstract In order to study the fate and transport behavior of polyphosphate in water body, the adsorption
process of pyrophosphate on synthetic goethite which stablely exists in the supergene environment has been
studied systematically. The adsorption behaviors under different conditions ( pH, electrolyte, time,
temperature) were investigated and the adsorption mechanism was discussed. The results indicate that the
adsorption capacity decreases from 3. 00 mg/g to 0. 75 mg/g with the increase of pH from 6. 27 to 10.99. The
lower the electrolyte concentration, the more favorable to the adsorption. The adsorption characteristic within
48 h was investigated. The adsorption capacity increases rapidly within 1 h, and then reaches the adsorption
equilibrium. Moreover, the adsorption capacity increases with the increase of the adsorption temperature.
Kinetic models and thermodynamic models were used to analyze the adsorption process, and the results show
that the adsorption is in accord with the pseudo second-order equation and Langmuir model. Furthermore,
combined with the characterization of materials, the adsorption may be mainly based on surface complexation
and physical adsorption.

Keywords goethite ; pyrophosphate ; adsorption ; kinetic ; thermodynamic
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