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Extraction Mechanism and Capability of N,N,N’,N’-tetrabutylmalonamide for Lanthanides

SUN Guo-Xin* CUI Yu YIN Shao-Hong WANG Quan-Yong XU Rong-Qi
(School of Chemistry and Chemical Engineering, University of Jinan, Jinan 250022)

Abstract: Extraction mechanism of Ce(lll), Dy(Il, Ex(Ill), Pu(ll), Sm(Il), Th(ll), Tm() and Yb(II) from nitrate media with
N,N,N,N-tetrabutylmalonamide (TBMA) in toluene was investigated. The effects of the concentration of nitric acid,
extractant and salting-out agent were considered. The stoichiometry of the extracted species is M(NO;);+3TBMA. The
extraction conditional equilibrium constant and equilibrium constant were calculated. The thermodynamic
parameters determined by the temperature coefficient method indicate that the extraction reactions are
predominantly enthalpy stabilized. The extraction separation factor and the extraction rule of trivalent lanthanide
ions with TBMA were discussed.
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Fig.1  Effect of aqueous nitric acid concentration on the

extraction of lanthanides(Ill)
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Table 1 Extraction distribution of lanthanides and
separation factor

Element Ce Pr Sm Th Dy Er Tm  Yb
D 310 524 720 551 391 285 209 233
B 1.69 137 131 141 137 136 1.11
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Table 2 Values of K and K., of the extraction of
lanthanides(l) with TBMA in toluene

M K 1gK.
Ce* 1.650.10 2.43+0.02
Pr 2.80+0.22 2.67+0.08
Sm* 3.85+0.45 2.500.06
Th* 2.94+0.33 2.5320.05
Dy* 2.09+0.15 —
Er* 1.52+0.17 1.99+0.04
Tm* 1.12+0.11 1.94+0.06
Yh* 1.25+0.15 1.94+0.10
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Table 3 Thermodynamic data of the extraction of
lanthanides(l) with TBMA

M*  AHS/ (kJmol™)  AG/ (kJ-mol™)  AS/ (Jmol-K7)
Ce*  =31.25+1.15(n=5) —14.26x0.11(n=5) -57.01
Pr* -38.98+1.53(n=5) -46.1620.46(n=>5) 24.09
Sm¥  —36.3121.53(n=5) -31.95:0.34(n=5) ~14.63
Th*  -33.26+1.28(n=5) —-17.17+0.29(n=5) -53.99
Dy*  -28.90:1.15(n=5) — —
Er*  -26.71£1.80(n=5) -12.15+0.23(n=5) -48.86
Tm®*  -27.61+0.69(n=5) -9.93£0.34(n=5) -59.3
Yb*  -29.46£120(n=5) -10.6120.57(n=5) -63.26
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Table 4 Molar conductivities of complexes

Complex Ce(lll) P(Ill) Th(ll)
Mole conductivity / (S+em’* mol™)  135.59 138.01 142.06
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