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Abstract: 5,11,17,23,29,35-hexacarboxy-37,38,39,40,41,42-hexa-methoxy-hydroxamic calyx[6]arene (HHMHC) was
synthesized by modifying p-hydroxybenzoic acid, and characterized by IR. The effects of pH, Cu®*" and Ni*" initial
concentration, extraction time and temperature on the calixarenes extraction behavior of Cu®" and Ni** were investigated.
The results showed that the maximum extraction were observed under the experiment conditions of 30°C with a contact
time of 30min, a pH of 6.0(Cu*"), 5.0(Ni*"), when the initial concentration of Cu®" and Ni** was 5mg/L. The extration of
Cu(II) and Ni(II) onto HHMHC had a close agreement with the pseudo-second-order model (R>>0.99) and the Freundlich
model (R>>0.999). In the extraction process, the negative values of Gibbs free energy (AG”) revealed this extraction was
spontaneous. Meanwhile, the value of enthalpy(AH") was negative, indicating that the extraction reaction was exothermic
progress. Based on the analysis of IR spectra and the effect of pH on the extraction distribution ratio (D), it was found that
the extraction mechanism of Cu*" and Ni*" with HHMHC not only followed the ion exchange mechanism, but also
included the coordination effect, on which the functional group -CONHOH played an important role.

Key words: 5,11,17,23,29,35-hexacarboxy-37,38,39,40,41,42-hexa-methoxy-hydroxamic calyx[6]arene (HHMHC);

extraction; heavy metal ions; mechanism
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Table 1 Kinetic parameters of heavymetal ions extraction on HHMHC

HE— R IR N 11# i 7
HG)E — > X 7
ki(min ) 9(mg/g) R kolg/(mg min)] g(mg/g) R
Cu 0.108 5.850 0.951 0.027 17.674 0.9983
Ni 0.225 73.384 0.728 0.022 18.165 0.9978
*2 FZRERBUESSH
Table 2 Simulation of isotherm models and corresponding parameters
oy Langmuir 57 . Freundlich 5/ .
Omax(Mg/g) K R K n R
Cu 215.215 0.016 0.896 3.545 1.022 0.9999
Ni 279.585 0.013 0.902 3.608 1.021 0.9999
*3 EFERRNFESH
Table 3 Thermodynamic parameters for the extraction at different temperatures.
T4l JEAS(AH") AL (AS) TAS"(kJ/mol) AG(kJ/mol)
o (kJ/mol) (J/(mol-K)) 201C 30°C 40°C 50°C 20C 30C 40C 50°C
Cu -460.43 8.67 2.54 2.63 2.71 2.80 -462.97 -463.06 -463.14 -463.23
Ni -741.88 7.99 2.34 2.42 2.50 2.58 -744.22 -744.3 -744.38 -744.46
2.5 HLEAHT o MH Lo 1P H @)
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WG R T REBBEIA S TR e p.
[24] e .
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Wk s R [3~T]: = = "
[ ] [M2+ ](W) [H+]
2+ (2-m)+ +
M(W) +H,L 0> (ManmL(o)) + mH(W) 3) PRAL,

AIH A K: pH =—Ig[H"] (6)
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