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Adsorptivity About Cobalt Sorptioned to Cellulose
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Abstract: The sorption of cobalt to cellulose was studied by batch technique as a function of
various environmental parameters such as ionic strength, pH, contact time, and tempera-
ture. The results indicate that the sorption of Co(]] ) on cellulose is strongly dependent on
pH and ionic strength. The sorption of Co( [l ) is dominated by outer-sphere surface comple-
xation and ion exchange at low pH, whereas inner-sphere surface complexation or surface
precipitation is the main sorption mechanism at high pH values. The Langmuir and Freundli-
ch models were used to simulate the sorption isotherms at three different temperatures of
283.15, 303.15 and 323.15 K. The thermodynamic parameters (AH®, AS® and AG®)
calculated from the temperature dependent sorption isotherms indicate that the sorption
process of Co( Il ) on cellulose is spontaneous and endothermic.
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Fig. 1 Effect of contact time
on the sorption of Co(l[) to cellulose
T=283.15 K,pH=6.0=+0. 1,¢0(NaNO3)=0. 01 mol/L,
0 (Co)=1.69 X 10 mol/L.m/V=0.8 g/L
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Fig. 2 Effect of pH and ionic strength
on the sorption of Co(ll) to cellulose
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Fig. 4 Effect of solid content on the sorption
rate and distribution coefficient (K,)
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T=283.15 K,pH=6.0=£0. 1,¢0(NaNO3)=0. 01 mol/L,
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Table 1 Parameters for Langmuir and Freundlich models of Co( [l ) sorption on cellulose at different temperatures
Langmuir Freundlich
T/K
Cimax/(mol « g~ 1) b/(L + mol 1) 2 Ki/(mol'" 7 « L" « g~ 1) n r?
283.15 3.24 X101 2 392.74 0.983 3 9.84X10"2 1.24 0.995 9
303. 15 3.31X10°* 1 481.62 0.995 4 1.37 X101 1. 16 0.998 0
323.15 4.00X10* 1429.58 0.978 6 1.06 X101 1.17 0.998 6
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Table 2 Values of thermodynamic parameters for Co( [l ) sorption on cellulose
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