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This invention relates to the preservation of 

ether and more particularly to improved means 
for packaging ether. 
Among the objects of the present invention are 

the provision of improved means for protecting 
packaged ether against decomposition; the pro 
vision of means of the character described, which 
do not cause corrosion of the container; the pro 
vision of an improved container for packaging 
ether; and, the provision of a process for inanu 
facturing improved ether containers. Other ob 
jects will be in part apparent and in part pointed 
out hereinafter. 
The invention accordingly conprises the ele 

ments and combinations of elements, steps and 
Sequence of steps, features of construction and 

O 
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manipulation, and arrangements of parts which 
Will be exemplified in the structures and methods 
hereinafter described, and the Scope of the ap 
plication of which will be indicated in the foll 
lowing claims. w 

In the accompanying drawing, in which one 
of Various possible embodiments of the invention 
is illustrated, 

Fig. 1 is a vertical section through an ether can 
showing one form of our invention; and, 

Fig. 2 is a section taken along the line 2-2 on 
Fig. 1 but on an enlarged Scale. 
Similar reference characters indicate corre sponding parts throughout the several views of 

the drawing. 
Because diethyl ether is a highly volatile and 

inflammable liquid which is hazardous to ship 
and to store, it is usually packaged in containers 
made of tin plate in preference to containers 
made of glass or other fragile materials. From 
the standpoint of safety, durability, and low cost, 
tin cans have been entirely Satisfactory as con 
tainers for ether and their use has been wide 
spread for many years. They are, however, Sub 
ject to One serious disadvantage. Conventional 
bright tin-plate greatly increases the tendency 
for ether to be oxidized by air in the container. 
Aldehydes and peroxides which may be formed 
by such oxidation are particularly objectionable 
in anesthetic ether, as evidenced by their limita 
tion to merest traces by the U. S. Pharmacopoeia. 

It has been customary to overcome this dis 
advantage to a considerable extent by covering 
the inner surface of the container with either an 
adherent layer of tin oxide or with a coating of 
metallic copper. The adherent layer of tin ox 
ide is usually produced by heating the cans at 
an elevated temperature. The treatment is sim 
ple, but it has been found that the protection 
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which it affords: the ether is somewhat variable. 
Copper plating the can, on the other hand, is 
more complicated and also has the disadvantage 
that it is difficult to apply a copper coating to 
the tin Surface without increasing the tendency 
of the container to corrode. Other methods have 
also been proposed, for example, to package the 
ether in contact with reducing substances, such 
as cuprous Oxide or iron, but these methods have 
found little favor. 
The improved ether container of the present 

invention comprises a can made of conventional 
tin-plate, especially treated to produce an ad 
herent coating of cupric and tin oxides on the 
inner Surface. Containers of this type have been 
found to possess definite advantages. The coat 
ing is easily and inexpensively applied using sin 
ple, readily available equipment, and provides re 
liable protection. It is visible on the surface of 

20 the tin as a semi-transparent brown stain which 
is practically insoluble in ether and is not dis 
lodged by agitation of ether in the container. 

Referring now to the drawing, an ether can 
having conventional side walls 3, bottom 5 and 

25 top 1 is shown. An opening 9 in top receives 
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neck if which is of a type to receive a vapor 
tight closuremember 3. 
The interior of container is coated as shown 

at 5 (see Fig. 2) with an adherent coating of 
Cupric and tin oxides. The relative thickness of 
the coating has been exaggerated in the draw 
ing to show its location. 
The protective coating is preferably produced 

by Wetting the interior of the container with a 
Solution of a thermally unstable copper con 
pound, then drying the surface of the container 
by directing a stream of warm air against it, and 
finally heating the container in the presence of 
air at a temperature and for a time sufficient to 
convert Substantially all of the copper to a di 
Valent oxide and Simultaneously to form a sur 
face layer of tin oxide. Part or all of these ox 
ides may be in the form of a double oxide of cop 
per and tin, but for the purposes of this inven 
tion the exact composition need not be known. 
What is important is that the oxide layer is adher 
ent and affords reliable protection to the ether. 

Examples of thermally unstable copper com 
pounds of the type which can be used with this 
invention are copper acetate, copper formate, and 
copper acetylacetonate. Numerous solvents for 
the preferred copper compounds are known, but 
the adherence of the oxide coating formed by the 
processes of this invention is to a large degree de 
pendent upon the nature of the solvent employed. 
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We have found that the use of amines or mixtures 
of amines as solvents leads to the most Strongly 
adherent coating. For reasons of economy We 
prefer to dilute the amine Solutions of the Copper 
salts with a low cost Solvent, for example, iso 
propyl alcohol. A mixture of equal parts by vol 
ume of diethylamine and di-isopropylamine is par 
ticularly desirable as this mixture evaporates at 
substantially the same rate as isopropyl alcohol. 
The concentration of the copper Salts in the Solu 
tion need be only a few tenths of a per cent for 
maximum protection. The exact percentage is 
not critical, but no advantage is derived from 
using a greater percentage and there is the danger 
that as the oxide coating becomes thicker it may 
also become weaker and break away from the Sur 
face of the can, thereby producing a residue in 
the ether. Many solvents may be used as diluentS 
for the amine Solution in place of isopropyl alco 
hol. Among them are ether, the lower aliphatic 
alcohols, ethyl acetate, petroleum ether, and 
toluene. 

Eacample 

A number of tin cans, of the type commonly 
employed for packaging ether, were treated in the 
following manner. A stock solution was prepared 
by dissolving 15 pounds of cupric acetate in a 
mixture of 10 gallons of di-isopropylamine and 10 
gallons of diethylamine. To gallon of this Solu 
tion, sufficient isopropyl alcohol was added to 
make a total volume of 38 gallons. Some of the 
resulting Solution was poured into each of the 
cans to be treated, the cans were turned and ro 
tated. So that the inner surface Was entirely wetted 
with the solution, and the excess Solution was 
then poured out. The cans were dried with a 
stream of hot air, then baked at a temperature of 
about 155-160° C. for 36 hours. The containers 
were filled with anesthetic grade ether, sealed 
in the customary manner, and then stored at a 
temperature of 90°F. Periodically, cans were Se 
lected at randon and the contentS Were tested 
for the presence of aldehydes and peroxides. 
After thirteen months the ether met all the re 

quirements of the tests of the U. S. Pharma 
copoeia. Moreover, when tested by still more 
sensitive methods no trace of aldehydes or per 
oxides was found. In control experiments con 
ducted in parallel, ether stored in untreated but 
otherwise identical containers failed badly in the 
limiting tests of the U. S. Pharmacopoeia for 
aldehydes and peroxides within three months, and 
ether stored in containers Which had been given a 
coating of tin oxide only showed traces of alde 
hydes within six months and failed to meet the 
minimum U. S. P. requirements within thirteen 
months. 
Attention is directed to our copending applica 

tion, Serial No. 209,396, filed February 5, 1951. 
In view of the above, it Will be seen that the 

several objects of the invention are achieved and 
other advantageous results attained. 
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4. 
As many changes could be made in the above 

Constructions and methods without departing 
from the Scope of the invention, it is intended 
that all matter contained in the above descrip 
tion or shown in the accompanying drawing shall 
be interpreted as illustrative and not in a limiting 
SeSe. 
We claim: 
1. A container for ether comprising a container 

member and a coating on the interior of said con 
tainer member, Said coating comprising cupric 
Oxide and a tin oxide. 

2. A container for ether comprising a container 
member and a coating on the interior of said 
container member, said coating comprising cupric 
Oxide and a tin oxide, Said oxides being in inti 
mate admixture. 

3. A container for ether comprising a container 
member and a coating on the interior of said 
container member, Said coating comprising cupric 
oxide and a tin oxide, said oxides being in inti 
mate admixture and firmly adhering to the inte 
rior of the container member. 

4. A container for ether comprising a metallic 
Container member, interior surfaces of said con 
tainer member being tin, said container member 
having on its internal surfaces a firmly adherent 
coating of cupric oxide and tin oxide in intimate 
admixture to form a preservative coating to pre 
Serve ether Stored in said container member. 

5. The method of preventing the deterioration 
of ether Which comprises storing ether in a con 
tainer in the presence of a tin oxide and cupric 
Oxide. 

6. The method of preventing the deterioration 
of ether which comprises storing ether in a con 
tainer having an interior Surface coating includ 
ing a tin Oxide and cupric oxide. 

7. The method of preventing the deterioration 
Of ether which comprises Storing ether in a con 
tainer having an interior Surface coating of a 
tin OXide and cupric oxide firmly adhered to a 
layer of tin. 

EDWARD MALLINCKRODT, JR. 
ARCHIEE, RUEHE. 
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