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A Low Temperature Thermal Source of Li lons

Hoff Lu

It was found by Blewett and Jones? that the B-eucryptite ( Li,O * Al,0, * 2Si0,)
they had prepared had an emissivity of Li ions about twice as large as that of
spodumene, the wellknown Li* source. Rumbaugh and others@®working with
Kunsman catalysts were also able to get a much larger Li* current than with
spodumene. Another type of complex compound, which occurs in natural minerals,
known under the name amblygonite ( LiAl ( F, OH) PO,) was tried in a mass
spectrometer equipped with an electrometer tube amplifier. It was finely powdered
and, with water as the binder, was mounted on a thin platinum cup welded to a
tantalum strip filament. Li ions were emitted at a temperature as low as about 700°C
with a total current of about 10 ® ampere per em’. The Li’ current obtained at this
temperature was more than 10 times larger than that obtained from spodumene at about
1 000°C. Tt is believed that this natural compound will be suitable as a low temperature
Li* source for large scale separation of the isotopes.

Since the two isotopes were completely resolved, it was possible to observe

(@ Blewett and Jones, Phys. Rev. 50, 464 (1936) .
@ Rumbaugh, Phys. Rev. 49,882 (1936) .
@ Smythe, Rumbaugh, and West, Phys. Rev. 45, 724 (1934) .
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simultaneously the time change of the emission of each individual ion. In a continuous
12-hour run, it was observed that while the total current remained fairly steady, the Li
emission ( peak value) of either kind increased slowly with time for the first four hours
and then more rapidly to a maximum. After that the emission decreased gradually with
time and apparently attained a final constant value. The curves in log-scale are shown
in Fig. 1. One can only speculate on what causes the initial rising emission. The latter
decay part of the curve is probably due to the gradual withdrawal of moisture from the

interior of the salt. In another run without water binding the highest emission was

reduced by about 1 and reached the final value earlier. That moisture enhances

3

emission has been found by Birkenberg®.
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Fig. 1

The variation with time of the abundance ratio of the two isotopes of Li is of
interest. These time change curves show that the ratio Li’ /Li® increased rapidly with
time in the first hour, but then attained a fairly constant value for several hours, and
then gradually increased again. The latter part is, therefore, in agreement with that

observed by Brewer® from an impregnated filament. The ratio of the areas under the

(D Birkenberg, Ann. d. Physik 1, 157 (1929) .
@ Brewer, J. Chem. Phys. 4, 350 ( 1936) .
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time change curves is 12.29 for Li’ /Li°.
HOFF LU
Department of Physics,
University of Minnesota,
Minneapolis Minnesota,

April 26, 1938.
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