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> Summary of Progress from October 15 to November 15,
T © 1942
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Subgection B-7-B: Oxygen Problems -~ E. P, Stevenson, Chalrman.

:7Prﬁb1€mfNL-B42 " Development of Chemlicals and Apparatus for

Regenerative Production of Oxygen.
s

Problem AC-12: Manufscture of Oxygen while in Flight for Use of
. . ;o the Combat Crews

" Problem NA-111: Portable Unit for- Supplying Oxygen.
e Problemn NS-116: Portable Unit for Producing Oxygen for Welding

, and Cutting and‘for Breathing Oxygen aboard
- Alrcraft. :

L gty

Oxygen,?redﬁoing\hnparatus for Repair Ship
Ins Xides a 1 7 ly(g,, \ I - . L "«“

395 April 1s to September 1, "Dev~
Oxyge Carrying Chamica “, by S

\

'

:'st 1 to. Septemﬁ e
;unds end Mechfn;sm of the_



/ A number of new Intermediate materials as well as the
cobalt cdhelate compounds therefrem have been syhthesized, bub so.
far the results have not been very impressive other than the mixed
-compounds. reported above, A program is ¢contemplated for the study
of the effect of substituting a hererocyclic molecule containing
also hydroxyl and aldehyde groups in the salicylaldehyde part of
the Sa100m1ne‘~moleoule,*1t~is hoped that’ this will lead to & morve |
stable chelate»material‘ :

z

The rate of oxygen uptake of a S-ethoxy compound is b

being investigated. In pure .oxygen at pressures less than ore :

atmosphere, Both the rate and equilibrium values of g¢xidatiion A

decrease with' decroasfng préessure. The rate at 13 centimeéers

of pure oxygen’ Is' substsntially the- same rate of ex.datfon for !

air at atmospherle-pressure and 200C, prevlously reporte& "although

‘there appears to be some’dfsorepsncy in bther reported ratbs of -

absorption, - For ‘example,.if studles of oxldation with eilr, an ~

. inoreasing. rat [ are, with a méximum rate gf approxi-
M.I.T,, while Iowa State finds

thermore, Towa State

s for complete petroxide

Here sbsoluytd and 2£0°C.,

1a‘ found that samples ‘dre

1 less than ten minutes under
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Section B=7 (p.3)

‘The x~ray studies are begimning to yield a good deal of
information concerning mechanism of peroxide formation. It has
: béen established that a Dhase change occurs in Salcomine if L% or
" 5% of total oxygen is absérbed.  This initially oxidized phase-
contains only about 3.9% oxyfen (75% to 80% is theoretical) and
it grows in volume at this per cent oxidation until the unoxidiged
.phdse has completely dlsappeared. The oxidized phase, containing
3.9% oxygen, is unable to absorb approximately 25% more oxygen..
“without further phase change, Further knowledge-of the arrange—
- ment of molécules in an active crystal is being sought through a
study of x-ray pattern., The evidence continues to indicate the
¢ presence of a second. actlve form in the parent compound.

.

. v
B - N H

fe Tests

, Studles of the deterlorat¢on of Salcomwne under a
variety of” absorption conditlons using drled air, but under sub-
. ‘stantially the sam@’desorptron condltions, have shown reasonablj

1263558


http://perox<.de

Seotion B~7 (pe4)

. A 10% suspension of Saloomine in white 01l vigorously ;.
shaken: sp as to-be in.constant contact-whkth oxygen lost 15% of 1ts -
activity 1n 15 hours, but remained almost constent in activity
for arnother 30 hours. In another. test-in which absorption and -

. desorption were allowed to take place on a 20% suspension, the
actlivity of th'_sample—foll off about’ ,_,ge?‘loo cycles end a ,

. con¥ldeérable ncreasd in visoos Ty  was¥db G?véd”afﬁer“24o cycles,
- whether  ths abSOnptTon was @llowed to take piaca“aﬁ*15° or 30°C,

N - ..-A suspension of Salcomine inwailiean cil Seems to be
somewhat mope atable than in white oil.. There was apparently no _ . ..
decredse in the “actIvity after heating for. -4l hours at 1002C, : §
in the presence ‘of oxygen, However, after 89 hoirs the activity . .
had dropped: apptoximatély 5%, Silicon 611 suspensions seem to
~absorb 1ittle or no dxyger’ during thé deterforation test (such gbsorp.
Ai0n™ was-0b rved*in the*casevof bh"'hit o1l susﬁension).

An g pre 1ablesinduqti 1 £ >3 3y 5. minutes
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‘1ife in d€dldbatic operati

- bed ‘at-all, . by-supplyl
- chemical absorbent in:

Sectlon B=7 (p.5)

The absorption and desorption propertlies of the ethoxy
derivative of Salcomine have been evaluated and have been found
very favorable for application-to an alrcraft unit. In the
temperature region of 150C., to 450C, uniformly good asbsorptlon
at the rate of 1,7 welght per cent oxygen absorbed from atmospheric
air in five minutes is obtained, Its desorptlon 1s similar to tha§
of Salecomine except that a slightly higher heating fluld tempera- ~ )
ture 1s required to give comparable desorption rates, since the - -~
ethoxy derivatives desorb at a hlgher temperature, oo

: Interest in adiabatic units has been revived. A pre-
liminary evaluation of the propertles of the ethoxy derivative of
Salcomine for adiabatic operation has been made snd a similar )
evaluastion of the methoxy derivative 18 1in progress. The ethoxy
derivative can be operated at avound 90°C, using alr at 150 to’ 250
p.s.1. for ebsorption; and desorbing at an absolute pressure v
of 4 - 8 p.S¢i. The methoxy derivative has properties practically
1dentical to those of the ethoxy with the exception that the "
necessary temperature reglon 1is aroun o ted '

It 1s véry possible thdt

present -the metHoxyr@erive
but-‘may ‘require’drying. of: &4
adiabatic unit «1s under constructio

conditions appro imately iabagiq;gg'-b

‘For these

opper - -
‘sted snd

-chig
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_udata.obtained 1ndicated that the drier

Section B~7 (p.6)

.1-;» R IO

. The testing and engineering of the 200 CFH alrcraft
chemical unit is being pushed and the ethoxy derivative of Salcominq
1s being groomed as a substitute of the methoxy derivative in this
unit.

N '
AN

A number of difficulties have been encountered in the
completion of the shipbodrd chemical unlts, chlef . among which
have been leaks in the tapered séats. However, t0 date: two
reactors have been on the line, and production of 200 CFH of SR
oxygen has been reached with a pressure of 75 p.,s.il., and an o e
elrflow of only 4500 CFH 1lnstead of the designed figure of 6500
CFH. Utilities such as steam and ‘alr are dellvered at too low a
pressure, so that the required girflow and vacuum on the 8 jector -« ¥

P

.could not be obtalned, and, consequently, the purity of the.

product was poor. The driers have been. in’ operation. for some time;wx
"but a heat leak somewhat gregter than:expected has mads 1t F
impossible to meet the calculated cycle time, waever, test ‘
could be decreased in size,.. .

&




Section B=7 (p.7)

Apparatu tud

The tests on the close crimp, steel packing have. been.
completed and compared to those previously obtalned on the wlde
crimp aluminum packing. The efficlency of the steel packing was
slightly higher but the pressure drop was 14 to 17 inches as
against 2 to 3 inches for the aluminum packing. The steel packing
had ‘50% more surface'and welghed about 4 times as much as the
aluminum packing. Because’ of the 1mportance of this regenerative
program, arrangements have been made to test a generator packed
with copper, .

: A small column was tested with various types of flbre
glass WOOI, all of which proved to be inferior to the other types
of packing such as shoe eyelet, Berl saddles, glass rings, etc.
Tests on the large packed columns are about completed.

. An Interest in Stedman. packing has been revived and 1t
13 planned to test this type further, both in the two-inch and in
o sixkinch:size, which has been ordered but has not been receiv ,
. 53 Gomprehensmte tests on:the: rotating equi»angular e
; \spiral-pa king. for rectification columns have been completed, and-
- At 1s. expegted .that. a tesy column will be 1nstalled in a werkin&p
urther test in the near future.- . .

C&nﬁi&erdble datd are reported fOr tests of the Keyes
Lheat exehangers. o

12b35b2




- . : Section B=7 (p.8)

The process design of a 400 CFH mechanical unit for
plane transportatien has been worked up &and.a preliminary layout
of the main cold box was made. This box would contaln the
fractionating column, the reversing Collins exchangers, and the
liquefier. It is estimated that the complete unit would welgh
about 7000 1lbs. if avallsble equipment such as air compressor,
oxygen compressor and expander were used,

. Little additional work hsas been done on the proposed
’ 1000 'CFH trailer-mounted unit of improved design and smaller size.
. Investigation 18 slso being made of the possibllity of designing
a more efficient 'unit, that 1s, one having a considerably higher:
yleld of oxygen,. but 1t is feared that the increase 1n bulk and
eight will not be justifiedr\

- ' Work on the trailer~mounted unlt to produce 85 lbs. of : :
“*1iqui€(oxygen per hour 1s nrogressing. Mach of the equinment will
be delivered during November and December. However, the two ‘

1tems‘,the engLne and the air. compressors, e:peClally may' cause
' 1S ' n ofi;this unit. Complete detalls -
ngine has been recelved from the
r that this engine.1s 1deal .. :

%

siderabls doubt as. to

btained. It now. eppears
plied before Januany 15, -
changes in the compressors'ffjﬂ
'after deliveryg, ‘ )

iyed for the, 4000 CFH ﬁailer-i T
% appqratus of. thé traller has'.
s ‘been received excegt ‘the air

12b35b 3



Section B=7 (p.9)

The present schedule on the constructing and testing of
Collins low~pressure 100 CFH unit at the Frigidaire Company eslled
for two models -of present design, and in the near future two
additional models incorporating improvements suggested by the
present working ' model, and at a somewhat later date two further
models of ultimate design for large scale productlon. This work
'1s progressing st the plants of the Frigldalre Company,

ENGINES AND COMPRESSORS

”““f1~Prpb1em‘Nqs; NL-B-42; AC-123 NA=11l; NS-1153 NS-116; NS-117.

ST Several models of the Collinsexpander have been on test.
. After scme difficulty with the valves &nd’ correctlon thereof,

_ the efficiency was 1 d from 55% to about 70%, However,
) € ' ti1ll perslst with the valves,

 h‘1Q§e1'reaipf6ﬁétiné’EXpander
pllot plant 1s now:oedmplete and
,“has now been determined that

o11lvery date of January 15 on the
be recessery to substitute two or

nders for the four«eylinder
plied, however, will be modified
gting the three Collins:models

kS g B ;

n the. experienscs
»in operation; .
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Section B-~7 (p.,10)

The small 'low pressure 150 p.s.!, :engine compressor
combination has been delayed because of difficulty encountered
in the casting for cylinder heads., This equipment should bhe
ready for test‘by"the first of December,

\ The low pressure reciprocating glr.compressor for the
1000 CFH truck units is still under test. The. unit overates very
satisfactorily at 'the designed conditions, The capacity 1s actually
ebout 95% of that estimated. Tests with the driving englne P
have been under wny for long peripds of time " and it is considered
thet the-unit is now ready for mounting with the rest: of the
.equipmant axéépu fan the . trailer.

fough ,m ‘more equipment has. been obtained for the :
hish presaur‘ Ygen cofipressors, certain key parts have been ‘
‘held dp sg ﬁﬂat"‘e uhlts are not yet ready for- testing., It

dtble to beéegin tests of the 150 p;s&i oxygen
; rouﬁ@ the end‘of November. -7

12b35b3




\ Section B~7 {(p.ll)

Prowlem CE=-29% Fleld Generation of Oxygen Gas.

. Tests have been made on a thermostated model Pauling ° *°
oxygen meter which indicate a satisfactory control within a range -
of about 1°F, which 1s considered satisfactory for most meters,

A new type of pole plece construction making possible an assembly ::.
which can be sealed up independently of the rest of the apparatys.:6

and giving an. opticsl path which 1s less restricted by the ...

pole pieces thén in the standard design has been tried with Ml?
promising results. Preliminary experiments on & new type of R
magnetlic oXygen meter using an electro magnet excited by A

alternating ouprent are being started., The develepment of a BRI
recording -instrument 1s under way and it .1s expected that a

working;mpdéi%ﬁili'be ready by the end of the year,

iments have been made on a device which sounds &R
11f the relative density of a gas passing throug
drtafin value. Such an apperatus will be useful k
nsentration of alr in hydrogen used as a filkk
1 . The: device 1s simple consisting of a:
o a.glass tube sbout 44 cms, long produ

B . ne:; o] hen mii%ures containing more than 21% air are pr

f181d generators for produclng oxygen from.sc
#sslum peroxide will be developed to. form a supllas:
f oxygen for the fileld tredtment of gas cas $i
As-contemplated ‘that the generators will-be; sma

: .operation, and that the peroxide may be
nvenient packages, which will be somew

r is of tempora
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