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Fig.1 Equilibrium adsorption isotherms of D418 resin to
Pb*"at 298 and 313 K
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Table 1 Correlated parameters of Freundlich isotherm for
the adsorption of Pb?** on D418 resin

T (K) Fitting equation Ks n R?
313 INQ¢=0.191InC,+4.799 121.389 5.237 0.9847
298 InQ=0.195InC,+4.441 84.860 5.128 0.9811
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Table 2 Correlated parameters of Langmuir isotherm for
the adsorption of Pb>" on D418 resin

T (K) Fitting equation Ko Qm (Mg/g) R?
313 Ce/Qe=0.0024C,+0.112 0.021 416.667 0.9995
298 Ce/Q.=0.0032C,+0.202 0.016 312.500 0.9997
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Fig.2 Effect of pH on adsorption of Pb?*
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Table 3 Thermodynamic parameters of adsorption

Q. (mg/g) AH® (kd/mol) AG (kd/mol) AS° [3/(mol-K)]
208K 313K 298K 313K 298K 313K 298K 313K
220 220 9204  92.04 3515 3376
250 250 9096 9096 -1270 -13.63 3479 3342

280 280 89.96  89.96 3445  331.0
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Fig.3 Correlation lines of liquid film diffusion and intraparticle diffusion
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Fig.4 Correlation lines of liquid film diffusion equation
at different concentrations
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Table 4 Adsorption rate constant at different
initial concentrations

Pb** concentration (mg/L) ks (min™) R?
400 0.0084 0.9991
600 0.0069 0.996 3
800 0.0050 0.9964
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Fig.5 Breakthrough curves at different solution flow rates
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Fig.6 Elution curve of dynamic desorption
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Fig.7 FT-IR spectra of blank and Pb?*" loaded D418 resin
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Adsorption Behavior and Mechanism of Pb?* on Macroporous Chelating Resin
WANG Fei, WANG Lian-jun, LI Jian-sheng, SUN Xiu-yun, FAN Chen-xi
(School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing, Jiangsu 210094, China)

Abstract: With the static and dynamic experiments, the adsorption behavior of Pb®* on D418 resin was studied, and the adsorption
process analyzed from the aspects of thermodynamics and kinetics, and the adsorption mechanism analyzed by infrared spectroscopy.
The experimental results showed that in the studied condition range, the equilibrium adsorption data fitted to both Langmuir and
Freundlich isotherms. The adsorption of Pb?* on the resin was an endothermic process. Kinetic analysis showed that the adsorption rate
was mainly governed by liquid film diffusion, with the increment of initial solution concentration, the adsorption rate would decrease.
The static saturated adsorption capacity was 375 mg/g (based on resin) at 313 K, and the desorption rate could reach 97% by 3 mol/L
nitric acid at 298 K. The optimal quantity of regenerant was five bed volumes. The resin can be used in wastewater treatment and
enrichment of lead.

Key words: lead ion; macroporous chelating resin; adsorption; desorption; mechanism



