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. LITHIUM PRODUCTION PROCESSES R -

Technical literature from 1962 to the present has been searched
for methods.of producing lithium metal from its cbmbounds and for
operating conditions of existing industrial plants. Results of this
work have been .reported recent]y.] Electrolysis of a molten mixture
of LiCl and KC1 is the only process by which metallic lithium is now
produced on‘an‘industrial scale, Current efficiency is near 80% for the
1ithjum reduction reaction, while total voltage efficiency of lithium
reduction passes through a maximum of 50% at a cathode current density of
0.4 A/cmz.,JFor.prOCesses reported in the literature, the overall energy -

- efficiency ranges from 9-41%. Main causes of the inefficiency are: (1)

ohmic potential_drop in the interelectrode gap, and (2) heating energy
losses due to poor thermal insulation in the electrolysis cells. It

should be mentioned that the most current production techniques, operating
parameters, and efficiency data afe'proprietary and hence not available for
our study. |

.Wé are now‘eValuating a promising alternative to present industrial
production methods, which has been described a]ready.2 In a continuous
process, lithium amalgam would first be formed by reduction of aqueous
LiOH or L12C03 (battery endproduct). (See Figure 1). Lithium would then
be electrochemically separated from the amalgam to form the pure liquid
metal. The latter process requires a relatively 1omee1ﬁing (c. 180°C),
chemically stable (in the presence of‘lithium), high conductivity, fused-
salt electrolyte. An investigation is now underway for a suitable salt
mixture. This far, promising candidates are the binary and ternary mixtures
of Lil, LiOH, and LiNH,. In particular, the eutectic mixture, LiOH(45.5%)-
LiI(54.5 mol1-%), melts at 180°C.

~In addition to the analysis of the fused salt cell, the literature is
being searched for polarization and efficiency data appropriate to the ‘

Li(Hg)/LiOH(dq) electrode at high temperatures and current densities.
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The process described_ above is similar in concept to the charge
cycle used in the Atomics International Na/air cell, where liquid sodium
was e]ectrochemica]]y formed from concentrated sodium hydroxide (at 135°C)
with an overall energy efficiency in excess of 80%. 3 4

 Results of the evaluation of the Li-amalgam product1on process will

be reported short]y

I1. - ELECTRODE KINETICS OF LITHIUM METAL IN AQUEOUS SOLUTION
,'Laboratory determination pf the coulombic efficiency for the reaction,
Li + OH™ = LIOH(aq) + e”, |

was continued - this month. In all.tases studied, the coulombic efficiency
was found to approach 1.0 as the anodic diffusion limited current density
was approached. (Typical results shown in F1gure 2). The anomalous

_coulombic efficiencies reported prev1ous]y (exceeding 1.0) were found to

be the consequence of failure to reach a steady state, where the net rate
of accumulation of .hydrogen bubb]es in the e]ectro]yte reached zero.

Results of the kinetic study will be presented as a paper in the
Fall Meeting of the Electrochemical Soc1ety.5
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Figure 1. Mercury Amalgam Process for the Production of Lithium (Schematic).
: The molten-salt cell would operate at a temperature Jjust above the
melting point of lithium (186°C). The aqueous electrolyte cell
would operate at a high temperature maintained by heat losses from
the molten-salt cell, ‘ .
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