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Abstract—Removal of divalent heavy metal ions, i.e., Pb?*, Cu**, Zn?* and Cd?", respectively, from their
chloride or nitrate aqueous solutions was studied by the addition of hydroxyapatite in a batch system. The
isotherms for heavy metal ions were of the rectangular type so that the amounts removed from aqueous
phase were constant irrespective of the concentration of solutions. The selectivity for the cations on hydroxy-
apatite can be explained in terms of the ionic radii and the its electronegativities. Kinetic experiments were
carried out in an agitated tank adsorber. Effective diffusivities of cupric chloride, zinc chloride and cadmium
chloride inside hydroxyapatite were 2.88X 10" m?/s, 2.77X10" " m%/s and 2.95X10° 1
Pbh?* was also exchanged very quickly with Ca’’ and easily removed by hydoxyapatite.

m?/s, respectively.
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Fig. 1. Concept of irreversible adsorption isotherm.
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Fig. 2. Representation of concentration of reactants for
a particle of unchanging size.
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Fig. 3. Agitated tank adsorber.
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Table 1. Amount absorbed(q*==const=K) at equilibrium
for heavy metal ions

Amount adsorbed at equilibrium(q*)

Metallic salt used

mol/Kg Kg/Kg
CuCl, 0.702 4463x1072
Cu(NO3), 0.680 4.321X10°2
ZnCl; 0.526 3439x10°2
Zn(NOs), 0.488 3.191X10 2
CdCl, 0.452 5.081x10 2
Cd(NO»), 0.429 4.822X10°?2
2.5
°
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% ° se @
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&3]
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M1 Ca(VI)
—
0.0 ' . :

0.6 0.8 1.0 1.2 1.4
Ionic radius [ A ]
Fig. 6. Relationship between electronegativity and ionic
radius.
(Roman numerals in parentheses mean coordina-
tion numbers).
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D. :effective pore diffusivity [m?/sec]

k,  :external mass transfer coefficient [m/sec]

m  :mass of adsorbent [Kg]

q : amount adsorded [mol/Kg]

gq* :saturated amount of adsorbed species per dry
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r : radial position in a particle [m]

: radial position of adsorption front [m]

: particle radius [m]

: time [sec]

: volume of liquid [m?*]
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15.
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17.

o5
p,  :particle density [Kg/m®*]
T :(Co/py g*) - (D, t/R)
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