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Interactions of Cu’* , Ni* and Humic Acid, Bentonite in the Water
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Abstract: Interactions of Cu** , Ni** on hunic acid and the mixture adsorbent of humic acid and bentonie were studied. The effects of contact
time, iniial pH and temperature were determined. The removal rate of the metal ions increased with increasing contact time. The adsorption
capaciies increased with increasing temperature. Iniial pH had a great impact on the removal rate of metal bns, when initial pH was awund
7, the maximum removal rate can be achieved. Characteristics of adsorption kinetics of Cu®™ , Ni** from aqueous solutibns on humic acid and
mixture adsorbent were studied. The results showed that the adsorption process followed the pseudo second oder equation. The activation
energy of Cu® on humic acid and mixture adsorbent were 17. 01 kJ*mol™ ' and 38 49 kJ*mol™ ', and the activation energy of Ni** on humic
acid and mixture adsorbent were 15. 15 kJ* mol™ ' and 13. 35 kJ* mol” '. The activation energy indicated that the adsorption process belonged to

physics adsorption. The adsorption process followed the Langmuir isotherm. AH®, AS® and AG® calculated showed that the adsorptions of metal
ions on humic acid and mixture adsorbert were endothemnic, entropy increasing and spontaneous.
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Table 1 Chemical composition of sodium bentonite obtained from Weifang, Shandong Provence
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/% ®. 2 14.27 2.69 1.99 L8 L84 1.38 0.63 0.27 5.67
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Fig.1 Effects of contact time on the removal rate of metal ions
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Fig. 2 Effeds of initial pH on the removal rate of metal ions
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Fig. 3 Effects of temperature on the adsorption capacities of Cu?* on the two adsorbents
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Fig. 4 Effects of temperature on the adsorption capacities of Ni2* on the two adsotbents
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Table 2  Parameters of the adsoiption kinetic models
T/K
q/mgg ' ky/min”' R q/mgrg™ ' ky/gr (mg*min) "' B[mg (gmin)” '] R’
293 10. 00 00321 0.9821 24.39 00107 6.35 0. 997
303 9.15 0 0335 0.9887 24.93 00140 8.71 0. 995
Cu 313 7.46 Q57 0.9831 25.25 00167 10.63 0. 998
" 293 15.79 Q0012 0.9375 14.73 Q1113 24. 15 0. 998
303 15. 85 Q0015 0.9887 14.79 02107 46. 10 0. 994
313 16. 24 Q0017 0.8907 14. 84 03047 67.11 0. 993
293 2.09 0m21 0.9877 8. 18 0076 8 5.14 0. 995
303 1.77 00310 0.9444 8.21 0Mm56 5.77 0. 995
s 313 1.44 00326 0.9422 8.28 01145 7. 86 0. 998
Ni 293 1.32 04793 0.9798 4. 86 21275 50.25 0. 998
303 1.45 05121 0.9757 4.90 2740 1 65.79 0. 999
313 1.46 0 5674 0.9786 4.92 30153 72.99 0. 995
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Table 3  Parameters of the isothemns
7K - Langmuir - Freundlich
4./ mg'g b/Le mg-! R? Ky/mg* g n R2
293 56.50 6. 531 0.9% 4 14. 82 3.276 0. H14
303 58. 14 5.163 0.99 0 16.77 3.434 0. 8939
C2+ 313 59.52 4.208 0.99% 0 19.75 3.839 0. 270
" 293 42.02 5.424 0.99 7 13.71 3.761 0. 9358
303 42.55 4.417 0.99 9 15.93 4.168 0. 9726
313 43.67 4.262 0.99 4 16.09 4.253 0. 9555
293 16.93 0.267 5 0.99 5 1.416 0.6219 0. 927
303 18.83 0.280 9 0.9870 1. 387 0.563 7 0. 9789
o 313 20.20 0.3000 0.98 9 1. 39 0.530 8 0. 9720
Ni 293 10.48 1.038 0.99 6 6.229 6. 464 0. 950
303 10. 83 1.228 0.99 5 6.589 6.337 0.910
313 11.36 1.508 0.998 5 6. 893 6.258 0. 9825
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Table 4 Thermodynamic parameters
T/ K AHY kJ*mol- ! ASY J (mol*K) - ! AGY kJ*mol-! R2
293 - 0.608
303 4.86 14. 56 - 0.412 0.9%72
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