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SALICOMINE 

DeveZopment of Chemicals and Apparatus f o r  
Regenerative Product ion of  Oxygen. 

Manufacture of Oxygen while i n  F l i g h t  f o r  Use of 
the Cambat CrewR* 

Portable Unit  f o r -  Supplying Oxygen. 

Portable  Unft f o r  P,roducing Oxygen f o r  Welding 
and Cutting and! f o r  Breathing Oxygen aboard 
Ai rc ra f t  ., 

i 



S e c t  

A number of new intormediate materials 8s well as the 
cobalt dhelats compounds the'refmm have been synthesfzed, bub so  
far the results have, not been .yew lmpressfve other ,thqn the mlxed 
oompounds reported above* - A program is Contemplated for the study 
of the effect; of s $ng, a hererocgcLic molecule containing 
a l so  hydroxyl and a 
the Salcorni f a  hoped that'this w i l l  lead to a more 
stable chel 

~TGURS fn the saIlcglaldshydb part of i 

The ret-% of oxygen uptake uf a 3-ethoxg'compound is 



Section B-7 (p.3) 

The x-ray s tudies  a r e  beginnS.ng t o  y ie ld  a good deal  of 
information concerning mechanism of  perox<.de formation. It has 
been established t h a t  a phase change occurs i n  Salcomine i f  k$ o r  
5% of t o t a l  o m e n  i s  absorbed. ‘ This i n i t i a l l y  oxidized phase’ 
contains only about 3.9$ oxyken ( 7 5 %  t o  i s  theore t ica l )  and 
it grows i n  valme a t  ;this per cent oxidation u n t i l  the  unoxidiged 
phase has,-completely disappeared. 
3.9% orjgen, i s  

’ witl-iobt further e. Fcrther knowlcdge.of the  aryange- 
ment of mol&cules i n  an ac t ive  crys’zal i s  being sought through a 
study of  x-ray pat tern.  
lsresence o f  a second Qctive form i n  the  parent compound. 

Life  Tests 1 1  

The oxidized phase, containing 
bsorb approximately 25% more oxygep 

+he evidence ccntinues t o  ind ica te  the  
\ ‘  

Studies of the $et@oration ,af Saicokl ’ne under a 
’ variety of absorpt-Eon’condi.tions using dr ied  air ,  but under sub- 

I 

http://perox<.de


I 

-. i 

Seot ion  B..7 (13.4) 

A 10% suspensi6;; of Saldomine in white,oik vigorously 
shaken so: aa to be in-constant cont;aeh.v&th aqfgen l o s t  15% of Its 
activity In 15 hours, but remained almost constant in activity 
f a r  mother 30 hours. In anot 

. 



' Section B-7 (p .5 )  
i 

The absorption and desorpt ion p rope r t i e s  of the ethoxy 
d e r i v a t i v e  of Salcomine have been evaluated and have been found 
very favorable f o r  a p p l i c a t i o n - t o  an a i r c r a f t  un i t .  
temperature region of 150C. t o  45OC. u n i f o d y  good absorpt ion 
a t  t h e  r a t e  of 1.7 weight pe r  cent oxygen absorbed from atmospheri? 
air i n  five minutes is 'obtained. Its desorption is s i m i l a r  t o  t h a t  
of Salcomine except t h a t  a s l i g h t l y  higher hea t ing  fluid' tempera- 
t u r e  is Pequired to give comparable' desorptton rstes, since I 

ethoxy de r iva t ives  desorb a t  a highsr temperature. 

I n  the 

the  
i 

1 -  

I n t e r e s t  i n  ad iaba t io  u n i t s  ,has been revived. A pre- 
l iminary  evaluation of the properties of the ethoxy de r iva t ive  Of : 

Salcomine for ad iaba t i c  opera t ion .has  been made and a s i m i l a r  
evaluation of the methoxy derivative i a  In brogress, The ethoxy 
d e r i v a t i v e  can be operated a t  around 9o°C, using a i r  a t  150 t o ' 2 5 0  
p.a .1 .  for absorption, and desorbing at an absolute pressure 
Of 4 - 8 p . s i i .  The methoxy d e r i v a t i v e  ha4 properties p r a c t i c a l l y  

ep t ion  that the  

adiabatic unit 



i 
S e c t i o n  B-7 ( p . 6 )  I 

i, 

' 'f 
chemical unit is being pushed and the ethoxy derivat ive  Of Salcomiw 
I s  being groomed as a substitute of the, methoxy der iva t ive  in t h i s . . '  
u n i t  . 

.. The testing and engineering of the I00 CFH a i r c r a f t  

, 



Section B-7 (13.7) 

Ap p a r  a t u e  t udg 

The t e s t s  on the close crimp, s t e e l  packing have been 
completed and compared t o  those previously obtained on the  wide 
crimp aluminum packing. 
s l i g h t l y  h igher  but the pressure drop was 1 4  t o  17 inches as  

had'50g more surface and weighed about 4 /times as  much as  the  
aluminum -packing, Because of the importance of t h i s  regenerative 
program, arrangements have been 
w i t h  copper. 

glass*Umok, a l l  of which praved t o  be inferior t o  the other  types 
of packing suoh a$ shoe eye le t ,  Berl  saddles,  g lass  r ings ,  e tc .  
Tests on the l a r g e  packed columnq ape about completed. 

An ,interest in Stedman packing has been revived and 2 
-1 S ned t o  test t h i s  type further, both i n  the twowinch and 

en ordered but has not been recei  r. 

+ 
The e f f i c i ency  of  the  s t e e l  packing was 

. againgt 2 t o  3 Inches f o r  the aluminum packing. The ageel packing 

made t o  t e s t  a generator  packed 

A small column was t e s t ed  'with various types of' fibre 
I -  

a s  



The process design of a 400 CFH mechanical u n i t  f o r  
plane t ranspor ta t ion  has been woTked up 
of the main co ld  box was made. This box would contain the 
f r a c t i o n a t i n g  cblum, t h e  re$ersing Collins exchangers 
l l que f i ex .  I t  1s estimated t h a t  the  cornpfcte u n i t  would weigh 
about 7000 13s. 13 available equipment such as a i r  ccmpresscr, 
oxygen compressor and expander were used. 

and ,a preliminary layout 

and the 

L f t t l e  addi t iona l  work has been done on the  proposed 
i 1000 ‘CFH trailer-mounted u n i t  of improved design and smaller  size.  

Inves4igatfon i s  ‘also being made of the p o s s i b i l i t y  of designing 
a more e f f i c i e n t  t h a t  is, one having a considerably higher- 
yield of oxygen,, but i t , i s  feared t ha t  the increase i n  bulk and 

I weight w i l l  not be jus,tified, 

Work-on the trailer-mounted un1.t t o  produce 85 lbs. of 
Ifqu/& oxygen pe r  hour i s  pro&re’ssing, 
be d e l f v e b d  durlng November and December, However, the t w o  

N‘ch o f  the equLpment will I 

the, 4003 CFH 



S e c t i o n  B-7 (p .9)  

The present schedllle on tbe ccnstructing and testing of 
Col l ins  low-pressure 100, CFH u n i t  at the Frigidaire Company c a l l e d  
SOP two models .of' present design, and in the near future two 
additional models incorporating improvements suggested by the 
present working 
models of ultimate design f o r  l a r g e  scale production. 
fs'progressing at the plants 

model, and a t  a somewhat later date two further 
T h i s  work 

of the Pr igIda i re  Company. 

E N G I G  AND COMPRESSORS 

Problem N6a. NLmB-42; AC-1.2"; NA;.I11; NS-115; NS-116; NS417. 4 

\ , 



Section B-7 (nolo) 

The small ,  ' low pressure 150 p . s . 3 ,  engine compressor 
combination has been delayed because of difficulty encountered 
In the cas t ing  f o r  cy l inder  heads. 
ready f o r  t e s t  by 

This equipment should be 
the  first of December. 

x 

has now I 
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Section B-7 (p.11) 

Problem CE-29; F i e l d  Generation of Oxygen Gas. 

Tests have 'been made on a thermostated model PaUl1n.g " 

\ 


