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Abstract — The kinetic characteristics of copper adsorption from an aqueous solution with PAQ(polyacrylamidoxime) as a
chelating adsorbent were investigated to determine the adsorption mechanism, adsorption rate and some thermodynamic con-
stants. As a result the dissociation constant of PAO, the stability constant of the chelate and the overall equilibrium constant
were experimentally determined. The adsorption rate and the effective surface diffusivity were also determined. The mecha-
nism of copper adsorption with PAO was found to be an endothermic reaction of 2HL+Cu® = Cul.,+2H*. The dependence of
the thermodynamic equilibrivm constant on temperature was expressed as In K=24.31-5. 11T}, The adsorption rate of copper
was directly proportional to the concentration of PAQ, to half power of the copper concentration and inversely to half power of
the concentration of hydrogen ion below pH 4, but was constant over pH 4. Based experimental results and theoretical con-
sideration the rate controlling step was found to be the surface diffusion.
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Fig. 1. Plot for the determination of dissociation constant of PAO.
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Table 1. Equilibrium constants for copper adsorption with PAQ

Equilibrium Temperature(K)
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Fig. 3. Relationship between equilibrium constant and temperature.
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Table 2. Thermodynamic parameters for copper adsorption with PAQ

AGg(keal/mot) AH(kcal/mol} AS{cal/mol -K)

—4.24 10.17 48.36
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Fig. 4. Uptake change of copper with initial Cu{IT) concentration(pH=
5, [HL}=1.1X 1072 mol/L).
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C; :concentration of solute in bulk solution fmg/L]
C, :initial concentration of solute in bulk solution [mg/1.]
C, :concentration of solute at surface of adsorbent fmg/L]
C.. :equilibrium concentration of solute in bulk solution [mg/L]
D :distribution ratio of metal [-]
D, :effective pore diffusivity [cm®/sec]
D, :effective surface diffusivity [em¥/sec]
E  :fractional approach to equilibrium {-]
HL : adsorbent molecule

[u—

; ionic strength of solution [-]

: thermodynamic equilibrinm constant [-]
: overall equilibrium constant [-]

: dissociation constant [mol/L.]

: stability constant of chelate [L/mol]

: amount adsorbed [mg/g]

S REAA

q, :equilibfium amount adsorbed at C, [mg/g]
(e - equilibrium amount adsorbed at C, [mg/g]

q, constant of Langmuir isotherm [-]

r : radial position within particle fcm]

R, :initial adsorption rate [rnol:'cm2 “sec]

vV :volume of solution [mL]

W weight of adsorbent [g]

Z, :ion charges of species 1 [-]

Jz20|&~ 2&

o activity in solution [-] /

B :dimensionless constant of Langmuir isotherm [-]
¥ :activity coefficient [-]
8  :dimensionless time, (DS;'RZ), [-1
pp, :density of adsorbent particle [g/cm3]
T :dimensionless time, (C‘,,.'];)lr,q(,)(D,,/RZ)r [-]
¢ :dimensionless varable, (q,7/C,K)
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