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SOME ASPECTS ON LEAD EXTRACTION AND STRIPPING BY LIX-34

Ying-Chu Hoh and Wei-Ko Wang

Institute of Nuclear Energy Research, CAEC
P.0. Box 3, Lung-Tan, Taiwan, China.

ABSTRACT

LIX 34 liquid ion exchange reagent, one of a new class of metal extrac-—
tants, was introduced for  commercial application by General Mills in 1976.
This paper studied some aspects on lead extraction and stripping in acetic
medium by using LIX 34 diluted with Kermac 470B as the organic extractant.
Equilibrium and pH isotherms, temperature effect and the rates of extrac-
tion and stripping of the system Pb** - HAc - LIX 34 - Kermac 470B are
reported. The experimental results indicated (1) the optimum extraction pH
is 10. Atthis pH value, 15.5 g/l out of 21.3 g/l of lead were extracted into
an organic extractant comprising 14% by volume of LIX 34 balanced with Kermac
470B. (2) A linear relation between the loading capacity and the organic
extractant concentration was obtained. Numerically, one percent per unit
volume of LIX 34 extractant solution extracted approximately one gram of lead.
(3) The extracted lead in the organic phase was stripped effectively by
dilute acetic acid solution. A linear relation between the concentrations
of the acetic acid and the stripped lead was obtained. 14.5 g/l out of 16.3
g/l of lead can be stripped by 1 v/v% of acetic acid solution. (4) The
extraction and stripping processes were not sensitive to temperature. The
calculated AHO for extraction and stripping were equal to -4.679 (cal)/
(g-mole)(K) and 5.395 (cal)/(g-mole)(K) respectively, and (5) both the
rates of extraction and stripping were less than one minute. Kordosky's,
et al.(1) preliminary data indicated that the loading limit for each %ercent
per unit volume of LIX 34 toward copper was 0.19 g/l. Chou and Hoh's 2)
results indicated that the loading limit for each percent per unit volume
of LIX 34 toward zinc in nitrate medium is 0.34 g/l. Hence, regardless of
the aqueous media, the loading capacity of LIX 34 toward lead is much higher
than copper and zinc. These data are very important in designing a solvent
extract circuit for related metals.

References: (1) Kordosky, G.Y. et al. paper presented at the 105th AIME
Annual Meeting, 1976. (2) Chou, N.P. and Hoh, Y.C., ISEC Pro. Des. & Dev.
(in review) 1980.
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THE EXTRACTION OF ALUMINIUM(III) FROM CARBOXYLIC ACID SOLUTIONS BY
DI- (2-ETHYLHEXYL) -PHOSPHORIC ACID

Taichi SATO, Takato NAKAMURA, Takashi YOSHINO
and Tomoya KUDO

Department of Applied Chemistry,

Faculty of Engineering,

Shizuoka University

Hamamatsu, Japan

The distribution of aluminium(III) between aqueous carboxylic (formic or
acetic) acid solutions and solutions of di-(2-ethylhexyl)-phosphoric acid
(DEHPA, HX) has been investigated under different conditions. The infrared
spectral study has been carried out for the organic extracts.

When aluminium(III) is extracted into DEHPA solutions from aqueous carbo-
xylic acid solutions of varying acidity, the distribution coefficient decreases
with aqueous acidity. In contrast, the extraction from mixed carboxylic acid/
sodium carboxylate solutions shows that the distribution coefficient is not appre-
ciably influenced by the carboxylate ion concentration. From the dependencies
of distribution coefficient on the aqueous acidity and DEHPA concentration,
it is deduced that the extraction is dominated by the ion-exchange reaction

A1(RCO0)2*(a) + 3(HX),(0) == AlXgH,(0) + 2H*(a) + RCOOH(a) @)
in which R = H or CH;, (HX), refers to the dimeric solvent, and (a) and (o)
are aqueous and organic phases, respectively.

Furthermore the molar ratio of dimeric DEHPA concentration to the alumi-
nium concentration in the organic phase approaches a limiting value of unity
with increasing the initial aqueous aluminium concentration. This is also
supported by the continuous variation method for the aluminium concentration
in the organic phase at a fixed total concentration of initial aqueous alumi-
nium and DEHPA. Hence it is postulated that the monomeric species is formed
when the DEHPA is present in excess, and the increase of the aluminium con-
centration in the organic phase involves the formation of a polymeric species:

nAl(RCO0)%*(a) + (n+2) (HX),(0) =
Alp (RCO0) _1X2 (n+2)H3(0) + 2nH* (a) + RCOOH(a) (2)
where n > 1.

These facts consist with the infrared results for the organic extracts:
With increasing the aluminium concentration in the organic phase, the inten-
sities of the OH stretching and bending bands which arise from the hydrogen
bond in the dimer of DEHPA decrease, while the P~ 0 stretching band shifts to
lower frequencies; the C-0O stretching bands ascribed to carboxylate group
coordinated to aluminium ion appear; the absorptions due to the coordination
of DEHPA and carboxylate group coordinated to aluminium ion are observed in a
region of far-infrared; a significant change in the [P-0]-C stretching vibra-
tion results from the effect of the interaction between the oxygen atom and
the extracted aluminium ion on the formation of the polymeric species.

Additionally the rate of the extraction has been surveyed under non-
equilibrium conditions. As the change in entropy of activation is negativel) ,
it is expected that the extraction process is governed by the Sy 2 mechanism.
Further the observed rate constant is larger than the rate constant for water
exchangez), suggesting that the aqueous species exists as Al(RCOO)(H20)§+
rather than Al(H,0)Z2*.

REFERENCES 1. T.Sato,T.Yoshino,T.Nakamura and T.Kudo,J.Inorg.Nucl.Chem.,b40
(1978)157;41(1979)731. 2. F.Basolo and R.G.Pearson, 'Mechanisms of Inorganic
Reactions',2nd edn.,John Wiley,New York,1967,p.152.






