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The chelate extraction constants for the extraction of copper(Il), zinc(Il) and cadmi-
um(II) with diphenylthiocarbazone (dithizone) and monothiothenoyltrifluoroacetone
(STTA) were measured at various temperatures, and the thermodynamic quantities
{enthalpy change (AH) and entropy change (AS) } were estimated by van’t Hoff plot. In
the case of dithizone extraction, AH for zinc(Il) was positive, whereas that for
cadmium (II) was negative, and AS for zinc(II) was much larger than that for
cadmium(II). The extraction for copper(II) gave a negative AH and a large positive AS.
From a comparison of these values, it was indicated that the larger extraction constant for
copper(Il) than that for zinc(II) can be attributable to a difference in AH, and than that
for cadmium (II) is due to a difference in AS. -On the other hand, STTA extractions for
zinc(I) and cadmium(II) gave large positive AH and small positive AS, whereas that for
copper(Il) gave large negative AH and positive AS. For this reason, the extraction con-
stant for copper(II) became much larger than that for zinc(II) and cadmium (IT). ’

Keywords : chelate extraction; diphenylthiocarbazone; monothiothenoyltrifluoroace-
tone; enthalpy change; entropy change.
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Fig. 1 Plots of logD against pH on the STTA
extraction at 35.C
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Table 1 Thermodynamic quantities at 25C
. Extractant Metal ion log Kex AH/kJ mol ™" AS/JK 'mol ™
Dithizone Zn" 0.5 -0.13% 31 (1.1) 113 (3.5)
cat 1.0 0.53 —14 (1.6) - 27 (5.2)
cu” ‘ 7.6 7.507 —6 (0.0) 125 (0.1)
STTA Zn" - 4.0 —4.90 25 (3.7) 6 (11.9)
cd” -47 -5.93" 27 (0.9) 3 (2.8)
Cu" 5.3 4.10” —- 99 (3.3) 28 (10.7)
a) average values taken from ref. 3. b) values taken from ref. 4. ( ): standard deviation
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Fig. 2 Plots of logK.x against T~ ! on the dithizone
extraction
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Fig. 3 Plots of logK.. against 7~ ' on the STTA
extraction
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