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Abstract ;: Batch methods were deployed to study the sorption of malonate on calcite in open-system.
Results show that: malonate sorption increased rapidly with time initially and then reached between
equilibrium within 3 hours. The malonate sorption rate decreased with in pH 7.7—9.7. This is due to
the competition effect of HCO; and CO3 , and the electrostatic effect on the surface; At the same
initial concentration, compared to open-system, the malonate adsorption quantity in half-closed
system was relatively small, which may be due to the obvious competition effect of OH™ in half-
closed system. Compared with o-phthalate, malonate sorption capacity was higher and its sorption
isotherm was better described by Langmuir model. The sorption isotherm of o-phthalate was better
described by Freundlich model. These differences may be attributed to the different structures
between their two carboxyl groups.
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Table 1 Characteristics of calcite (SOCAL31,Solvay)
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Table 2 Acidity constants for malonic acid and o-phthalic acid
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N R 2.85 5.69
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Fig.1 Adsorption kinetic of malonate onto calcite
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Fig.2 Calcium concentration and pH during malonate adsorption kinetic
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Fig.3 Effects of pH on malonate adsorption rate and calcium concentration
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Fig.4 Comparison of malonate adsorption, calcium concentration and pH in half-closed system and open-system
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Fig.5 Malonate and o-phthalate adsorption isotherm
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Table 3 Isotherm fitting characteristic values

Langmuir /72 Freundlich 772
W jf 5
Q,/ (mmol-g™") K, R a /n R
N iR 0.0184 0.994 0.998 0.057 0.427 0.832
LR7E R 0.0183 0.238 0.794 0.048 0.508 0.965
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Fig.6 Langmuir and Freundlich linear fitting for malonate and o-phthalate adsorption isotherm
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Fig.7 Results of pH and calcium concentration for malonate and o-phthalate adsorption isotherms
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