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6. Claims. 

!This invention relates to a new composition of 
matter, and more particularly, to a new allotropic 

- form of cobaltsalicylaldehydeethylenediimine, in 
cluding methods for producing the same and 
methods of substantially continuously producing . 
"oxygen and nitrogen cyclically from: the atmos 
phere therewith, 
There exist systems by which oxygen may be 

'selectively absorbed: from the air under certain 

5 
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capital and result in the necessary construction of 
relatively large units of equipment. 
*Commercial processes demand that a chemical 

intended for use as contemplated must be capable 
of reversibly and rapidly absorbing a significant 
fraction of its own weight of oxygen, and its value 
for such use will obviously be measured by its 
Success in these respects. Moreover, it is neces 
sary that the chemical compound finally deter 

conditions and then regenerated as substantially 10 mined upon be composed of readily obtainable 
pure oxygenby, a suitable change of coniditions 
leaving the system in a state such that a return 
to: the original conditions will again allow oxygen 
absorption from air. 

Artificially produced compounds having the de 
sired characteristic of primarily absorbing and 
retaining and secondarily liberating the more or 

: less loosely held oxygen have been made by treat 
ing various Organic and even inorganic compounds 
tunder varying conditions of pressure and temper 
ature"first to forms oxides and then to render the 
'-oxides so formed unstable, generally by increasing 
the temperature-SO as to drive off the Oxygen as a 
gaS. 

Utilizing the method of this invention, a desired . 
chemical, to wit: cobalt salicylaldehydeethylene 
diimine, hereinafter referred to as CoSa En, is 
first combined with a blocking agent which upon 
removal under suitable conditions leaves chemical 
bonds which may, thenact to take up. oxygen from 
the air with a rapidity varying, within.limits in 
versely... with the temperature. and directly with 
the pressure. The oxygen is then given up with 
a rapidity, and ease dependent upon a reversal of 
the foregoing. Conditions. 

It is not here intended to review the manifold 
processes, which have been heretofore, used to 
achieve a compound of the character described, 

: nor is it intended to a catalog the various Com 
pounds which have been found to be suitable in 
greater or lesser degrees for the purposes con 
templated. "We merely intend to indicate that 
many costly and elaborate attempts" have been 
made to obtain.improved chemical compounds of 
constantly greater efficiency for, use in the separa 
tion of oxygen from the, air. 

Heretofore... it...has not been possible to chemi 
cally generate:oxygen in-any naanihers.Which is ca 
pable of competing with mechanical methods; on 
favorable seconomic terms. It has generally 
proven more practical therefore; to obtain.com 
'mercial oxygen; through fractionation of:liquid 
: air or electrolysis. Of...waterin: spite of: the 'fact 
that such methods: require; a large investinaent of 3, 
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ingredients whose cost will bear, a reasonable re 
lationship to the value of the productobtained. 
The form of the compound to which this in 

.vention relates will rapidly, and efficiently absorb 
approximately 4.9% of its own weight of oxygen 
Within low.temperature and pressure, ranges. In 
addition, it is estimated that approximately 1.5 
lbs. of oxygen may be stored per cubic foot of 
necessary equipment. The liberated oxygen gas 
may escape from the compound. With a force equal 
to a pressure of Several-atmospheres under easily 
obtainable conditions. 

While; presently, known less, efficient solutions 
are active to absorb. and liberate oxygen within 

... the contemplated temperature ranges herein 
after set forth, solids analogous to those of the 
instant invention, have required temperatures 
-ranging from .400 to 800 degrees. C. for Saidpur 
poses, except as hereinafter noted. 

It is therefore an object of this invention to 
proxide a new-and-improved, chemical compound 
having the desired characteristics described and 
which is, capable of continuous cyclic.:absorption 

it and desorption of a greater-percentage of oxygen 
by Weight than has been heretofore, obtaiaable. 

3. Another object is to provide, a new-and improved 
chemical compound by means of which oxygen 
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*may be:-rapidly and efficiently generated from 
... the atmosphere. 

... Another object is to provide a new and improved 
'chemical compound ...which can compete : coin 
mercially with conventional mechanical appa 
Fatus; particularly in relatively: Small unit instal 
lations. w 

Another object of this invention is to provide: a 
new and improved regenerative chemieal com 
'pound:which, in: solid preferably; granular form, 
is capable of cyclically, and continuously taking up 

..; and: liberating oxygen from the atmosphere at 
temperatures: ranging from approximately...0-de-- 

'grees centigrade to: approximately 330 degrees 
'', certigrade over long periods of time without sub 
:stantial degeneration or-loss. of efficiency. 

: Aft|rther object is to provide: a solid regenera 
:tive: chemical of new and improved granular form 
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which can continuously and alternately absorb 
and desorb atmospheric oxygen at various prese 
Sures ranging from less than one to several at 
mOSpheres and in a temperature range of from 0 
degrees C. to 130 degrees C. 
Another further object is to provide a chem 

ical compound usable for the purposes stated, the 
formula of whose oxygenated form, sometimes 
referred to herein as the oxide or the oxidized 
form, is (C16H14O2N2CO)2O2 and whose real den 
sity is approximately 1.6. 
Yet another object is to provide a cobaltous 

chemical compound having the desirable chair 
acteristic herein set forth, whose oxygenated form 
contains one molecule of O2 for every two atoms 

O 

4. 
In either case, whatever crystallization time was 
used, the resultant crystals were of an inactive 
form of CoSaFn, which would not take up oxy 
gen even though subjected to a pressure of 2,000 
lbs. per square inch and a temperature of 180 de 
grees C. . . . . . . 

As the next step in the preparation of CoSaEn 
in its active most desired form, the inactive crys 
tals were dissolved in pyridine in the ratio of 
three grams of pyridine to one gram of the in 
active material, and the resultant solution was 

5 
of cobalt present in said compound and which 
can alternately release and reabsorb substantially 
all of the theoretical amount of oxygen in its oxide 
under the influence of readily variable and easily . 
obtainable pressure and temperature changes, 
said compound being capable of withstanding a 
Substantially indefinite number of such cycles 
without poisoning or substantial deterioration, 
under Suitable conditions. 

It is more specifically an object to create a 
more efficient form of cobalt salicylaldehyde 
ethylenediimine, of the general formula 

than any heretofore known for the purposes 
herein set forth, said compound having an or 
thorhombic cell structure and a coplanar stereo 
chemical form in its solid state. 
A still further object is to provide a commer 

cially practicable method of producing the de 
sired form of cobalt salicylaldehydeethylene 
dinine herein described. 
Another further object is to provide a commer 

cially suitable method and apparatus for the con 
tinuous generation of oxygen from the atmos 
phere and/or nitrogen by subtraction. 

It is also an object to improve prior art con 
pounds, methods, and apparatus, intended to 
accomplish a similar purpose. 
Other objects and purposes Will appear and be 

more clearly set forth in the following description 
considered in the light of the appended claims. 

Preliminarily, we desire to set forth one ex 
ample of a preferred procedure for obtaining our 
desired compound. 
In said example 164 grams of 67.9% aqueous 

ethylenediamine was dissolved in 6.5 liters of 
commercial ethyl alcohol. To the resultant mix 
ture was added a solution of 576 grants of cobalt 
acetate, or its equivalent in the form of cobalt 
chloride and sodium acetate, in 2.9 liters of water. 
To this solution, either at room temperature or 
at some higher temperature up to 60 degrees C., 
was added 576 grams of salicylaldehyde. The 
order of mixing above set forth is merely demon 
strative and may be varied in a manner Well 
known to those skilled in the art. 
As the last ingredient, salicylaldehyde, was 

added, the vessel containing the above-mentioned 
ingredients was closed off and placed under a 
vacuum pump to remove oxygen from the solu 
tion. Said solution was permitted to set for two 
Or three minutes, at the end of which time it 
appeared as a brown-red gel. Said gel was al 
lowed to stand at room temperature for five or 
six days during which time it slowly crystallized. 
It was found that the crystallization time could 
be cut to less than one day be retaining the gel 
above normal room temperature, but the accel 
erated procedure resulted in Smaller crystals. 
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refluxed for approximately two hours, then pref 
erably cooled, as in ice or salt ice, to room tem 
perature and caused to recrystallize at said tem 
perature. The crystals so formed were filtered 
in the absence of air, washed with ether and then 
dried, thereby providing a compound having one 
molecule of pyridine per atom of cobalt. 
These monopyridinate crystals were next 

heated at a temperature of approximately 160 
degrees C. in a preferably rapid stream of air to 
bring about depyridination, i. e., the removal of 
the pyridine. The resultant crystalline Com 
pound, active to absorb oxygen at readily avail 
able temperatures and pressures, Was COSaEn 
in its most active form, and in its oxygenated 
state contained one molecule of oxygen for each 
two atoms of cobalt. 

It was found that the actual useful activity 
of this most active form of CoSa En was within 
97% to 99% of its theoretical capacity to absorb 
and release oxygen reversibly as defined by its 
formula. The real density of the material as 
produced was approximately 1.6. In its powdered 
State, its density was approximately 3 to 8 de 
pending upon the method of preparation of the 
powder. It is preferable, however, to compress 
the material into a cakelike mass and then to 
break or to crush the cake into the form of Small 
pellets having about three or four times the den 
sity of the powder. Such a granular form of the 
material is generally somewhat porous and takes 
up oxygen as readily as the powdered form, but 
is more convenient and practical in use. 

In order to verify the actual as compared to 
the theoretical oxygen-carrying and effective 
oxygen-generative properties of the most desired 
form of the material, exhaustive tests were made 
of which the following example is illustrative: 
Wit. of sample after driving off oxygen at 100 de 

grees C.: 2.369 gm. 
Wit. of sample after exposure to oxygen gas: 

2.486 gm. 
Wt, of oxygen absorbed: 117 gm. or 4.94% 
Wt. of sample after oxygen again driven off: 

2.369 gm. 
Wt. of oxygen driven off: .117 gm. or 4.94% 

It will be seen from the above description that 
a chemical may be prepared having bonds closed 
by pyridine molecules. In this condition the na 
terial can be crystallized. After crystallization 
has taken place, the pyridine can be removed 
without causing any major change in molecular 
arrangement, and there are then spaces avail 
able for the attachment of oxygen. Thus, the 
pyridine can be broadly called a blocking agent, 
which permits the final preparation of the crys 
talline material to the end that when this block 
ing agent is subsequently removed by the appli 
cation of heat, the organic structure becomes 
active and is able to take up and give of oxygen 
in accordance with the temperatures and pres 
sures supplied to the material, most desirably at 

75 preferred values later Set forth. 
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While:pyridineissherein usedito illustrate the 
employ Enent...of: a blocking agent, it is intended 
to be merely illustrative of blocking agents in gen, 
eral which perform a similar function and which, 
when:removed from the ultimately desired com 
pound; act to liberate, bonds for the attachment: 
of:oxygeni". Thus, the most preferred:form may 
also be obtained by rapid precipitation from neus; 
tral: aqueous solutions in:lieu of pyridine, in 
which case: the blocking agent is a water mole. 10 
Cttle... Other blocking agents: which have been 
used are piperidine,: ethyl: alcohol.i.and "propyl 
alcohol. , 
AS3an alternative" and even more:preferable: 

and:eficient methods of achieving the most de 15 
sired form; the whole operation may be performed 
in one step to directly produce the monopyri 
dinate. This may be donerby mixing, in aquest 
oustSolution; suitable proportions of the ingredit 
ents hereinabove mentioned to, wit: ethylenedi 20 
amine, cobaltous chloride, and sodium acetate; 
(or the equivalent: cobalt:acetate), Salicylalde 
hyde and (preferably lastly) a quantity of pyria. 
dine preferably: corresponding to at least two. 
molectiles of pyridine per atom of cobalt. By this 25 
procedure; the use of alcoholis obviated and the 
step of recrystallizing.from:pyridine is also elim 
inated... The ingredients of the desired. CoSaEn 
compoundt may be-mixed in: propyl alcohol to. 
obtain a gel which after drying itself weakly 30 
holds propyl alcohol molecules. The removal of 
these. propyl alcohol blocking molecules by heat 
ing in:air at a temperature of approximately 100 
degrees C, again produces the most active form 
of crystalline. CoSaEr. 35, 

It appears desirable: to note that, the several 
forms of the compound, while in some instances. 
expressible by the same-chemical formula, are 
widely different not: merely in their ability to 
absorb, oxygen: but also in their other: physical 40 
properties: It has hitherto been well-known that 
independent allotropic forms of the same general 
chemical compound may exist although the ex 
istence of one "commonly known" form does not 
furnish adequate data upon which to predict the 45 . 
existence of any other form. Thus, for example, 
diamond graphite, and amorphous, carboni are 
all expressible-by the same: chemical formula or 
symbol “C,' and chemically may be deemed iden 
tical. It is obvious, however, that while acciden- 50 
tally of the same empirical formula, these forms 
are widely different and possess utterly distinct. 
properties and uses. Thius diamond may be used 
for -'grinding and cutting, while graphite ... may 
be used as a lubricant or refractory. Neither 55 
diamond nor-graphite, ... on the other hand, can 
function as-an-adsorbent in the manner of chara 
ceal; These-three-forms of carbonaceous mate 
rial possess other-physical differences; into the 
details of which it is not deemed peretirient to ex- 60 
amine at this time except to note and underscore. 
the fact that the mere accident of similarity of 
chemical expression of a compound as compared 
with other compounds does not-necessarily est. 
tablish the physical identity and equivalence of 65 
said: forms;" Similarly, there are it several-allor. 
tropic forms of chemical substances-differing in 
chemical and physical properties; but each deat 
scribable as cobalt, salicylaldehydeethylenedi 
imine. 70 
As stated, the form is unaffected by the method 

of creating the desired form of CoSa En as by its 
said crystallization directly from pyridine or other 
Solvents whether or not the blocking agent en 
ployed is restricted to pyridine, 75 

6. 
Yet another less: activesforms of CoSaEn; is: 

knownsto sexistic which:...in.gits: oxygenated. state; 
contains one molecule of oxygen per three:cobalt. 
atoms; correspondings to approximately 33.5% of 
oxygen in the oxide. The molecular geometry 
and crystalline structure of the compound is dif 
ferentifrom the active forms: of CoSaBEnthereto 
fore:discussed, and they formula; of the: oxide is: 
(C16H1402N2Co)3O2; Moreover, the color:; Of...this: 
known form of;: CoSaenis; red-brown, the cell 
structure triclinic, and the configuration of the 
molecule, is said to be:octohedral. Said configura 
tion issingcontrast to the:coplanar configuration. 
of the preferred:form of. CoSaBnin its most 
active state as "determined by X-ray and mag 
netic analysis. Moreover, the preferred form of 
CoSáEngis brown in color; and possesses an: Or 
thorhombic: cell structure. 3. 
X-ray analysis...of the three forms: of CoSa En 

hereinabove referred:to:...is. : Summarized in the: 
following table: 

Inactive... Less active. Preferred 
Form Form Form' 

a 14.07 6.6 6.70. 
b : 7.06: 1.9 7.97. 
C-: 26.25 2.6 or 25.2 25.90. 

Monoclinic - Triclinic orthorhombic 

The preferred most active CoSaFEn compound 
may also be utilized for the generation of:oxygen: 
while in pyridine solution. When utilized in this 
manner; the solution may be circulated between 
high and low.itemperature baths: associated with 
a proper pressure control of admixed, air in such 
a manner that pyridine:is released and oxygen 
taken up;...the pyridine, and Oxygen" being Sep 
arately trapped-andi the pyridine: caused to re 
turn to the solution as a part of the generative 
cycle. Thus, it may be seen that the use of our 
compound is capable of much variation, and it is 
not intended to limit the utilization thereof to 
any particular method: 

Referring now briefly to a preferred mode of 
use of CoSaFn in its most active and preferably 
granular form, the granules may be placed in 
any number of suitable containers; 'Such as tubes, 
which may be positioned; in a heat exchanger 
and the granules held in place by a porous pack 
ing material in a manner to permit air to pass 
through the tubes and through or over, the gran 
ules at any desired; pressure. For this purpose 
the tubes may be connected to the atmosphere 
through any desired pressure and/or Vacuum 
pumps by Way of suitable: pipe and Valve sys 
tems, all in a manner:well knownto those skilled 
in the chemical or mechanical arts. 
In addition appropriate connections may be 

made so-that cooling-and/or heating agents (such 
as water and steam) may alternately be con 
ducted into the heat-exchanger-for circulation 
around and between-the tubes to alternately cool 
or heat the tubes and their contents as desired. 
Waste outlets may also be connected to the tubes 
for removing any oxygen-depleted air - from 
around the active CoSaRn material. 

It has been found preferable to cool the inlet 
air to approximately 203 degrees: C. before ...its 
passage-through the tubes, and initially to pro 
vide an excess of air over what the active:ma 
terial can theoretically take up-at the established 
pressure, 
After passings the cooled air over the active 

material for a length of time sufficient to permit 



2,508,490 
7. 

it to absorb such a percentage of oxygen as will 
make an efficient absorption cycle, the heat ex 
changer may be discharged of the tap water and 
charged with steam to obtain a tube temperature 
of approximately 100 degrees C. Thereby the 
absorbed oxygen will be caused to escape from 
the active material in the tubes under several at 
mospheres of pressure whence it may be con. 
ducted to a place of storage or use. 

Obviously, a continuous productive cycle of 
Oxygen absorption and desorption can thus be 
set up, the CoSaFn alternately absorbing oxygen 
from the air at relatively low temperatures and 
high pressures and giving up the oxygen under 
conditions of relatively low pressures and high 
temperatures. 
The Oxygen desorption at 100 degrees C. is 

smooth and rapid and can be efficiently accom 
plished in from three to five minutes. The ab 
Sorption time, as will be seen later, can be re 
duced to ten minutes, if desired, With about 85% 
recovery. Usually the absorption time will de 
termine the period of a complete absorption-de 
Sorption cycle, as the desorption time is less than 
the absorption time for efficient recovery at the 
lower absorption pressures. Thus, a complete 
cycle, if desired, can be easily reduced to as lit 
tle as fifteen minutes, including the heating and 
cooling of the interchanger. 
While the dynamics and kinetics of our process 

will vary somewhat in accordance with the type 
of heat interchange apparatus used, and the 
quality and quantity of materials used, the fol 
lowing table may be taken to be representative 
of the performance of a unit quantity of material 
in a tubular heat interchanger of the general 
type described. The absorption temperature in 
all cases cited is approximately 20 degrees C., 
and the desorption temperature in all cases 
cited is approximately 100 degrees C. The oxygen 
given off was measured in an ordinary gas meter 
and the desorption time was approximately five 
minutes in each case. The column of figures 
below entitled “Percent recovery' is based upon 
the maximum amount of oxygen which could 
be obtained from the unit quantity of CoSaEn 
after passing oxygen gas through the unit quan 
tity for one hour, and corresponds to a material 
having 94% of the theoretical activity. 

Wolume of 
Air passed 
through 

Cubic Feet 

Air 
Pressure 

O. Percent 
Recovery Time 

Hours 
15 
5 

3 8 
36 8 
4. 4. 

If it is desired to still further cut down the 
absorption time, the pressure can be raised to 90 
pounds, for example, and applied for ten minutes 
with 10% excess air to give an 85% recovery. 
Still higher pressures still further reduce the 
absorption time. 
The rate of O2 production per unit weight-of 

active material is greater when operating on 
the shorter periods. It will be seen that two 
fifteen-minute periods at 80 pounds air-pressure 
will give 184% recovery, whereas three ten-min 
ute periods at 90 pounds air-pressure will give 
255% recovery. This shortening of the absorp 
tion time, however, is clearly limited by the time 
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8. 
required to heat and cool the material of the 
heat exchanger. It has been found, however, 
that a 15-minute cycle is practical and eco 
nomical for commercial production of O2. 
We have found that the pressure of oxygen 

over an oxygenated sample of the compound is 
about 55 millimeters of mercury at room tem 
perature (22 degrees C.), one atmosphere at 
about 58 degrees C., and about six atmospheres 
at 100 degrees C. The material provides, there 
fore, sufficient delivery pressure for some prac 
tical uses and therefore may be stored without 
pumping at six atmospheres or less when the 100 
degrees C. desorption temperature is utilized, and 
at higher pressures, if boosted by a pump or com 
pressor. Obviously, however, if the delivery 
pressure can be less, as for example one atmos 
phere, the desorption temperature need only be 
about 60 degrees. C. Therefore higher temper 
atures can be used to provide higher output pres 
Sures. 

It can very readily be Seen from the above fig 
ures that the uptake of oxygen can be controlled 
in accordance with the applied temperature and 
pressure, and that the release of oxygen can 
be controlled in accordance with the amount of 
heat applied to the material. It is not, of course, 
necessary to use a temperature range of from 
20 degrees C. to 100 degrees C. for the regener 
ative cycle inasmuch as lower, higher, or inter 
mediate temperatures can be utilized in accord 
ance with individual conditions desired. How 
ever, it is believed that the figures given herein 
Will readily make apparent to all those skilled 
in the art, the manner by which this invention 
may be applied to any particular problem involv 
ing the store and Subsequent release of oxygen. 

Experiments have been made to determine 
Whether or not the active material is deteriorated 
by repeated cyclic action thereof. Careful 
measurements have been made Over a large num 
ber of cycles performed under controlled condi 
tions, and no appreciable differences could be 
detected between the action of the material at 
the end of a single run, and the performance 
thereof at the beginning of the run. No poison 
ing occurred but the material could be used to 
produce approximately 20 lbs. of O2 per pound of 
CoSaBn before a 50% reduction of its operative 
efficiency per cycle occurred. Crystallized 
CoSa En does not react with water at room tem 
perature at any appreciable rate, and While moist 
air can be used through the material, it is de 
sirable to exclude moisture as far as possible 
without undue multiplication of equipment or 
expense. At high temperatures, however, pro 
longed exposure to steam and oxygen may re 
Sult in the reversion of the material to an in 
active, inert cobaltic compound; but such an ex 
pOSure can be readily guarded against, and could 
not take place except by accident. 
While we have described our process so far as 

being applicable to the selective absorption of 
pure. Oxygen from the air, it is obvious that sub 
stantially the same general type of apparatus 
can be utilized to selectively absorb oxygen from 
a mixture of gases. However, when our process 
is utilized for the selective absorption of oxygen 
from atmospheric air, it will be obvious that the 
air that has passed through the heat exchanger, 
as above described, has had a large percentage 
of its oxygen removed from it. The percentage 
of nitrogen remaining in the output air is there 
fore high. 

Reference to a "molecule' of oxygen in this 
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specification and claims is intended to denote 
one molecule of oxygen consisting of two atoms. 
The gist of this invention is the production of 

a new form of CoSaFEn and the alternate and 
continuous absorption and desorption of atmos 
pheric oxygen therewith. 
Although we have herein described Our inven 

tion and its mode of production, application and 
use in what we deem to be its most preferred 
mode and form, departures may be made there 
from without departing from the spirit of the 
invention as expressed in the appended claim.S. 

Having thus described the invention what is 
claimed as new and desired to be secured by Let 
ters Patent is: 

1. The formation of a preferred allotropic crys 
talline form of cobalt salicylaldehydeethylene 
dimine in its non-oxygenated state by the steps 
of combining aqueous ethylenediamine, ethyl al 
cohol, cobalt acetate, water and salicylaldehyde 
in the absence of air to form a gel; crystallizing 
said gel; dissolving the resultant Crystals in a 
solution comprising a blocking agent selected 
from the group consisting of propyl alcohol and 
pyridine; recrystallizing said dissolved material; 
filtering, Washing and drying the recrystallized 
material in the absence of air to form crystals 
containing said blocking agent; and removing 
said blocking agent by heating said recrystallized 
material to an elevated temperature is a stream 
of air to preclude combination of oxygen there 
With. 

2. The formation of a preferred allotropic crys 
talline form of cobalt salicylaldehydeethylene 
dimine in its non-oxygenated state by the steps 
of combining aqueous ethylenediamine, ethyl al 
cohol, cobalt acetate, water and salicylaldehyde 
in the absence of air to form a gel; crystallizing 
said gel; dissolving the resultant crystals in a 
solution of pyridine; recrystallizing said dis 
solved material from said pyridine solution; fil 
tering, washing and drying the recrystallized 
material in the absence of air to form monopy 
ridinate crystals; and depyridinating said mono 
pyridinate crystals by heating said crystals in a 
stream of air at approximately 160 degrees centi 
grade so as to preclude combination of oxygen 
with said crystals. 

3. The formation of a preferred allotropic crys 
talline form of cobalt salicylaldehydeethylene 
dimine in its non-oxygenated state by the steps 
of combining aqueous ethylenediamine, ethyl al 
cohol, cobalt acetate, water and salicylaldehyde; 
removing oxygen from said mixture in the ab 
sence of air to form a gel; crystallizing said gel; 
dissolving the resultant crystals in a solution 
comprising propyl alcohol; recrystallizing Said 
dissolved material from said alcohol solution; 
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filtering, washing and drying the recrystallized 
material in the absence of air to form said cobalt 
salicylaldehydeethylenediimine combined with 
propyl alcohol; and removing said propyl alco 
hol by heating the crystals at approximately 
100 degrees centigrade in a stream of air to pre 
clude the combination of oxygen with said cobalt 
salicylaldehydethylenediimine. 

4. The method of producing a preferred active 
form of cobalt salicylaldehydeethylenediimine 
comprising mixing ethylenediamine, salicylalde 
hyde, a cobaltous salt and pyridine in aqueous 
solution to crystallize therefrom cobalt salicylal 
dehydeethylenediimine combined with the pyri 
dine, and separating said pyridine from said 
cobalt salicylaldehydeethylenediimine by heating: 
at approximately 160 degrees centigrade in a 
stream of air to preclude the combination of 
oxygen therewith. 

5. A chemical compound of orthorhombic cell. 
structure in its non-oxygenated form, whose 
molecular measurement is approximately a. 6.70, 
b. 7.97, c. 25.90, whose empirical formula is: 
C16H14O2N2Co, and which combines with oxygen 
according to the formula (R)2O2 where R is 
C16H14O2N2Co having a valence of 2. 

6. The method of forming a brown ortho 
rhombic, coplanar, crystalline form of cobalt 
salicylaldehydeethylenediimine, having cell di 
mensions as follows: a equals 6.70, b equals 7.97, 
and C equals 25.90; comprising the steps of com 
bining ethylenediamine, salicylaldehyde, a co 
baltous Salt and pyridine in aqueous solution to 
crystallize therefrom cobalt salicylaldehydeethyl 
enediimine combined with the pyridine, and heat 
ing said crystals in a stream of air at approxi 
mately 160 degrees centigrade. 

MELVIN CALVIN. 
WENDELL M. LATIMER. 
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