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Oil-Suspension Process 4,/,_,
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In the Ammonia Department's work on the use of Calcomine for the
extraction of oxygen from air, it has been found (1) thet Sslcomine czn
be suspended in white oil, (2) thet this oll is inert to Salcomine,
(3) that the same amount of oxygen is taken un by the suspended ma te-
rial as by the dry materisl under the same conditions, (4) that oxygen
ie ebeorbed about as renidly by the suspended mnterial 28 by the dry
material under the same conditions, (5) that the oxygen taken up can be
evolved as readlly from the susnended meterial as from the dry material
under the ssme conditions, =nd {6) that the sbeorntion-desorption cycle
c2n be repeated over and over agsin, with no diminution in the activity
of the sgusvended S-lcomine to d=te. The develoovment of a process based
on the use of such = susrension, for zrnnlication in stationary or
mobile units of lr-rge or esmall cerecity, is well under vey.

Attention to the susnension orocecs has naturslly srisen from con-
sideration of certain sdvantages which it has over orocesses using the
‘dry- materdigls« & first and*orimary-advantage 18 related to the" chemistry
of the vrocess. The resction of oxygen with Selcomine is highly exo-
thermic snd if the hest of reaction is not removed 2 and where 1t 1s
develoved, the temners=ture becomec =zo high that the orgsnic nart of
the S=1lcomine comnlex is oxidired and the meterisl ig destroyed for
furtner use in oxygen sbsorntion. In the dry, »rocess, the materiesl
must be so disposed thet the hest of resction can be Witndrawn through
" very nearby cooling surfasces. But even so, there is dsnger that nar-
ticleg farthecst removed from these qurcheq mey become overhepted =nd
=2 vorticn of the materisl thereby be destroyed. Even if this is avolded,
we know from exverience with cestelyste in sctive exothermic reactions
lite the Sslcomine oxidstion, thet greve domsge can result from over-
he~ting so local Thst 1t c"n*ot be detected excent by ite effect on
csta 1yct sctivity.

In the susnenslon nrocess, oil, the suspending medium, is in inti-
mste contsct with esch marticle of Sslcomine snd r~bsorbs the hest of
resrction os 2nd where it ies evolved. Heat cavacity-concentration rela-
tionshlps sre such that even =t full seturation of the Sslcomine with
oxycen, the temversture rise of the susvension (10° C.) is so smell that
the temmerature reached is fer below thet detrimentel to the structure

of the oxygen-satursted Salcomine. Accordingly, the oll protects the
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S=lcomine against deteriorstion in use. From such experiments =s we
hgve been 2ble to carry out to test the point, 1t eppesrs thet the sus-
nenslcn oresents less fire =nd exvlosion hazerd then dry S=lcomine.

Cther sdventsges of the suspenslon oprocess over the dry process
pertein to engineering evplication. In the dry process, carried out
batchwise, the vessel contsining the Salcomine is subjected to 2 cycle
of operations: (1) building-up of zir nressure, (2) absorption, with
simultaneous cooling, (3) release of vressure, (4) ovurging of residusl
alr, e.g. by pulling vacuum on the vessel, (53 heeting to desorntion
temperature, (6) decorvtion, with continued hesting, %7) cooling %o
abgorption tempersture. For steady vproduction of oxygen, seversl ves-—
sels 2re needed =2nd the synchronized control of the cyclicsl operation
of each and all of them lesds to the necessity for nroviding multiple
controls which sre likely to get out of order. Furthermore, the process
has the usual defecte inherent in batch oreration--constantly changing
conditions, poor unilization of heat transfer surface, etc. Also,
unless 2 fluctuating losd on the 2ir compressor can be svolded, this
is certsin to cause raezid failure in any light machine suitzble for
mobile units.

The suspension procesc is designed for continuous opersation.
Ezch nart of the unit has o single duty and conditions cesn be melin-
Telned steady in i1t. The wrincinal ecuivment items in serles ere:
(1) an =beorber, to which compressed air snd de-oxygensted susvension
are supnlied; (2) 2 relesce vesgcel for vacuum evolustion of nitrogen
~dlssolved in the oil; (3) a heater for bringing the suspension to de-
“sorptiBh tempersture;  (4) 2 desoit ’ ) ‘
tion of oxygen; {(5) & cooler, to lower the temmerature of the susnension
into the =sbsorber. Control of conditions throughout the system is
gimnle, essy, snd relicble and very likely can be made =ltogether
automatic with » few stendard devices not in the gadget cless. Conver-
setions with menufacturers indicate thrt alr commressors which will
give good ecervice unier the steady conditions tc be mainteined are
readily avaeilable in stand-rd models and caen be delivered in short
times.

The use of = suspension does recuire the use of an added meterisl--
oil--which does hove weight, 2nd it is of course imnortant thet the
weight of the whole acsembly be 2s small es noseible. However, 1t
eopeers that & reduction in the weight of eouinment ag compered to
that recuired for the dry orocess will more then comnens=te for the
weight of the oil.

Work a2t the Exverimentsl Station has progressed to the point
where the erection of 2 small demonstration unit is the next loglcal
step in the develovment program, and this 1s being undertaken. A
mobile unit, to be mounted on 2 trailer and to deliver 1,0CC cuble

feet per hour of oxygen, cen soon be designed, ve belleve. We have
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"bpackground" for sucn o unit from experience gained in the successful
design of & trailer hydrogen unit for the Bureau of seronautics, Navy
Department. A number of such unite are now under ceonstruction 2t our
Belle Plant. In designing the hydrogen unit, we lezrned how rugged
and "fooloroof! such 2 vprocess and its equipment must be for field
service in the hands of non~technical versonnel. e =sre attemoting
to keep sturdiness end simplicity uvpvermost in develonlng the
Salcomine suspension »nrocess.
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