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Abstract — The adsorption behavior of Pb** was compared between calcium alginate beads and capsules, which have
different structures of alginate-gel core beads and liquid core alginate-membrane capsules, respectively. In terms of
adsorption kinetics and isotherms, adsorption characteristics depending on pH and hardening time were compared for
both adsorbents and also released calcium ion during the adsorption process was monitored. The adsorption of Pb>" on
both adsorbents was caused by surface complexation and ion exchange mechanisms, both of which have similar effects
on adsorption process regardless of the amount of adsorbed Pb>". The dependence of Pb>" adsorption upon pH was also
similar for both adsorbents indicating the existence of similar functional groups on the surface of adsorbents. However, a
different Pb%* adsorption behavior was observed considering the adsorption kinetics. The adsorption kinetic of Pb®>" on
alginate beads was slower than on alginate capsules and the maximum adsorption loading (Q,,,,) onto alginate beads
was also less than onto alginate capsules by 49%. This drawback of alginate beads compared to capsules were ascribed
to a diffusion limitation due to solid gel-core structure of alginate beads.
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Fig. 1. pH effect on Pb?* adsorption onto alginate beads and capsules.
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Fig. 2. Amounts of Pb** adsorbed onto and Ca®" released from alginate
capsules as a function of time (Initial pH = 5.0, Initial Pb**
concentration = 200 ppm).
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Fig. 3. Amounts of Pb>* adsorbed onto and Ca®* released from alginate
beads (hardening time = 30 min) as a function of time (Initial
pH = 5.0, Initial Pb%>" concentration = 200 ppm).
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Table 1. Amounts of Pb?* adsorbed onto and Ca?* released from alginate
beads and capsules

Pb’* adsorbed  Ca’* released 24 o2t
Samples (mmol/g) (mmol/e) Ca™" /Pb
Alginate beads 2.46 1.65 0.671
Alginate capsules 5.21 3.81 0.731
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Table 2. Amounts of Pb** adsorbed onto and Ca®* released from alginate
beads prepared with different hardening times

Pb>" adsorbed

Hardening time Ca®" released

(min) (mmol/g) (mmol/g) Ca’ /P
5 2.98 1.57 0.527
30 2.46 1.65 0.671
60 2.28 142 0.623
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Fig. 5. Schematic diagram for gelation of alginate beads as a func-
tion of hardening time.
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Table 3. Parameters from the fit to the Langmuir isotherm model

Parameters

Sampl
amples Qpnax (mmol/g) b (L/mmol) R?

Alginate beads 4.99 0.0243 0.977
Alginate capsules 10.2 0.0166 0.989
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Fig. 7. Schematic diagrams for the preparations of alginate beads and
capsules.
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