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Thermodynamic Study on the Adsorption of Strontium
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Abstract: The adsorption of strontium on the polyantimonic acid adsorbent was studied. The
equilibrium data for the adsorption of strontium on polyantimonic acid exchanger from aqueous
solutions were obtained and correlated with Langmuir-type and Freundlich-type isotherm equa-
tion within the temperature range of 293-323 K and the experimental concentration range. Fre-
undlich adsorption isotherms and the isosteric enthalpy indicate that the adsorption of stronti-
um on polyantimonic acid is an endothermic process from aqueous solutions. The enthalpy,
free energy, and entropy of adsorption were calculated. The results indicate that the adsorption
process is a complex interaction of physical and chemical processes. The adsorption behaviors
were reasonably explained.
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Fig. 2 Freundlich isotherm of Sr( ][ ) adsorption
on polyantimonic acid

T, K:1—293,2—303,3—313,4—323

—

SrC D)
Freundlich
Table 1 Regression equation of Freundlich isotherms

for Sr adsorption on polyantimonic acid
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Fig. 3 Langmuir isotherm of Sr( [l ) adsorption
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Table 2 Regression equation of Langmuir isotherms

for Sr adsorption on polyantimonic acid

T/K k n r?
(Fit equation)

Qu/ Qeq/

(Fit equation) (mmol « g=!)  (mmol+ g 1)

293 1gQu=0.092 9 lgcey—0.364  0.432  10.8  0.994
303 1gQu=0.079 8 lgceq—0.349  0.448  12.5  0.996
313 1gQu=0.085 3 lgceq—0.281  0.523  11.7  0.982

323 1gQu=0.089 9 lgeeg—0.179  0.662  11.1  0.993
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Thermodynamic functions of strontium onto polyantimonic acid from water

AG/(k] * mol™ 1)

Q/(mmol « g71) AH/(k] * mol™ 1)

AS/(J * mol™ 1)

293 K 303 K

313 K

293 K 303 K 313 K
0.114 59.7 —26.3 —31.6 —30.5 294 301 288
0.228 61.8 —26.3 —31.6 —30.5 301 308 295
0. 342 66. 8 —26.3 —31.6 —30.5 318 325 311
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