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Abstract Acid Fuchsine (AF) was selected as a model anionic dye to examine the adsorption—desorption behavior of ferrihydrite to acid
fuchsine by using batch equilibration technique. The useful data is provided for the industrial treatment of acid fuchsine and the similar
pollutants. The effect of solution pH and temperature on the adsorption of AF onto FH was investigated in detail. The results indicate that
ferrihydrite has an optimum condition for the removal of AF at pH 4.0. The maximum adsorption capacity reaches 392.2mg-g™ at 297K.
Adsorption isotherms of AF at different temperatures are conformed to the Langmuir equation, indicating one monomolecular layer of the
coverage on FH surface. The data of Gibbs free energy, enthalpy, and entropy of the adsorption show that the adsorption of AF onto FH is
an irreversible, spontaneous, exothermic and chemical process. The AF desorption from FH is also investigated. The isotherms of AF
desorption are also conformed to Langmuir equation. The constant values of desorption intensity are much lower than that of
adsorption at 297K and 323K with three different concentrations, indicating that AF desorption from FH shows significant hysteretic
effect. The hysteretic coefficient decreases with the increase of AF initial adsorbed concentration or temperature. The desorption rates of
AF from FH at different initial concentrations or temperatures are below 9%, therefore the adsorption of AF onto FH has the good
stability. On the whole, FH is a highly efficient adsorbent for the removal of AF from contaminated water.
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Fig. 1 X-ray powder diffraction pattern of FH and
isotherms of nitrogen adsorption-desorption
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Fig. 2 Effect of pH on the adsorption of AF onto FH
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Fig. 3 Isotherms for the adsorption of AF onto FH
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Table 1 Isotherm constants for the adsorption of
AF onto FH simulated by both Langmuir equation
and the Freundlich equation

Langmuir J5 2 Freundlich J5 2
T/IK  ¢%(mg-g™) b R? K n R?
297 392.16 0.18 098 119.40 3.04 0.88

310 380.23 0.15 0.99 91.95 272 0.94
323 371.74 0.14 1.00 67.46 220 0.88
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Table 2 Thermodynamic parameters for the adsorption
of AF onto FH with different temperatures

T/IK Ko, AG%(kJ-mol™) AH%(kJ-mol™) AS%(J-mol™-K™)
297 876.29 -16.68
310 257.70 -1443 -68.15 -173.28
323 95.23 -12.18
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Table 3 Fitted Langmuir parameters and hysteresis
coefficents of AF desorption from FH

T/K Cy(mg-L7") ¢%(mg-g™t) bye R? H
160.00 236.41 5.20 1.00 27.65

297 200.00 284.90 4.01 1.00 21.46
240.00 317.46 2.37 0.99 13.00
160.00 223.71 3.78 0.98 26.75

323 200.00 278.55 2.28 0.99 16.29
240.00 313.48 1.31 1.00 9.40
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