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CENTRIFUGAL SODIUM PUMP FOR THE PURIFICATION OF INERT ATMOSPHERES.
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IeRoy A, Bromley, Russell K. Edwards, and Raleigh L. McKisson
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Abstract
A liquid sodium pump and contacting tray of new design are
deseribed and recommended for the removal of oxidizing gases from
inert athosphere working chambers, Long pump life is assured by
"preventing the hot alkali from contacting the bearings, and by low

speed operation,

- Introduction

The authors have described in an earlier report(l) three

liquid sodium pumps which have been used to maintain inert atmos-
pheres of very low bxygen and watermvagor content in a ar§abox
wprking chamber, vThé helical puﬁp'works satisfactorily for
sh¢:tmpgriods, Howgver, because of its high_speed and submerged“
bgg?ings; it develops an objectionable viﬁratioﬁ after a few days
of continmuous operation and, in addition, liquid sodium rises
through the worn upper bearing and is fhrown>off the rotating

shaft., The pump herein described was designed to overcome these

difficulties.
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Deseription and Testing

The newly developed ecavenglng unit is shown in Figure 1. It
consists of a vertically mounted 1/50 HP Bodlne motor whlch draws
its power from a 110 v, Variac, The drive-shaft passes dowm
throuch the 5111cone lubrloated bearings to the impeller, Juet be-
low the lower bearlng, a dowrward«dlrectlng helical pump element is
afflxed to the shaft to direct the 11qu1d metal away from the bear-
ing. The shaft cx+ends below the 1mpe11er, passes througn an
openlng 1n the intake screeny and drlves the wiper-disintegrator

biade. ‘The molten sodlum at 150°G moves toward the intake screen,

‘.

;where the w1pex~d1s1ntegrator blade breaks up any clumps of ox1de,

and passes through the screen into the pump. The sodium is pumped
up the riser tube to the top of the contactlog tray, where it dlsa
charées onto %ﬁe downward sloplng tray through a number of orlflces.
After runnlng down the tray where it contacts the 01rcu1at1ng
atmosphere, the sodium drops 1nto the reserv01r.-

The pump has now been tested for a month of 1nterm1ttent
oﬁeratlon, 1nclud1ng several periods of contlnuous operatlon of 24
hours, lhe pump was qolet and v1bratlon1ess both before and after
the testing operatlong ;ndlcatlng that the bearlngs have not been
damaged, In addlulon the pump was left 1noperat1ve for two weeks
to determlne whether the heavy ox1de erust formed on the surface
would prevent proper oporatlon upon start-up. The only effect was
that the dlgoharge holes were sllghtly clogged but were ea511y

cleared by problng with e wire, The pump operates most efficiently

at speeds below the normal motor RPM, and it was found that satls~
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factory control was achieved by using the Variac, An additional

Variac was used to adjust the temperature of the sodium reservoir,
Discussion

, Soettering of small droplets of SOdium‘occurs.duwing the |
V0perat10n of this unit, At high discharge rates, the impact of the
‘sodlum streams on the vertical reserv01r wall causes the formatlon
of the droplets; at low rates, the streams tend to break up into |
.large drops, and in the process, small drops are formed Many of
these small drops are carrled in the gas stream and are depos1ted
in the worklng area. One could prevent this at the higher dlschqrge
rates by sioping_the reservoir wall to pfoduce a smooth downward
de:lection in the discherged streans, |
| One finds that a 51gn1f1cant amount of dust is blown about the
dryhbox when any of these pumps are used This has been no more
than a nuisance in the authors! work although it might be qulte
undesirable for others. A solutlon might be found in locatlng
the secavenging unlt in an auxiliary chamber connected to the dry- .
box. The inert atmosphere‘could then be circulated past the pump

and back through suitable filters to the working area.
A Note on Dry-Box Technique
7 It cannot be too strongly stressed that considerable cafe is

requlred of those u51ng an extremely uncreactlve atmosphere. One

should introduce tools and apparatus only after a thorough
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Mhgking-out” in a drying o#en. The use of wood or cellulose materials
should be strictly limited, and when not asctually in use, these mater-
1als should be kept in covered containers. A port system for the
trar;sfér of tools and saxbnples> is mperatix}'e, The port should be
capatﬂéof béingAevﬁcﬁate&;and.flushed with an inert gas., Although a
port when pfoperly used does not prevent contamination of the,working
atmosphere, if greatly decreases the scavenging clean-up time required.

- It was fround that the clean-up time was reduced frém 45 minutes to

about SLhinﬁiéélby the use of such a pdrf“syStem on the dry=box

in this labofatory. Finally, a positive gasfpfeésuré'mDSt be main-

tained inside the dfyabox at'all-times.to prevent contamination

from leaks.
Summary

A centrifugal sodium pump, for use in producing and maintaining
inert atmospheres in élosed wofking chambers has been designed and
operated, It is superibr to pfevious models.in that it is free
from bearing failure, noise, and vibration, and ié suggested as a

-

reliable means of maintaining non-reactive atmospheres, .
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Fige 1
Centrifuged Sodium Fump





