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This invention relates to the treatment of or-
ganic derivatives of cellulose, such as the organic
esters of cellulose, to remove thersfrom, or to
make inactive, corrosive compounds or com-

5 pounds that cause the organic derivatives of cel-
lulose to have a corrosive effect on metallic sur-
faces. The so treated organic derivatives of cellu-
lose may be formed into filaments, films and
molded articles without appreciably corroding the

10 spinning jets or other metallic surfaces contacted

- by solutions of the organic derivatives of cellulose.

An object of the invention is the economic and
expeditious production of organic derivatives of
cellulose that, when dissolved in a solvent, form

153 solutions that are less corrosive than similar solu-
tions formed of untreated organic derivatives of
cellulose. Other objects of the invention will ap-
pear from the following detailed description.

In the production of organic derivatives of cel-
lulose there are produced various compounds that
are either corrosive to metals or, when an organic
derivative of cellulose is dissolved in a solvent
therefor, cause the formation of compounds that
are corrosive to metals. Examples of one type of
25 such compounds are those containing sulphur

either as labile sulphur bodies or the less labile
sulphur bodies of a higher degree of oxidation.
These corrosive bodies also form with the metals
insoluble compounds or compounds which are less

30 readily dispersed and are less stable when dis-
persed, and further these bodies undergo changes,
both physical and chemical, resulting in agglom-
eration, chokage of filters, lining jet orifices, etc.
These compounds, prior to this invention, were

35 separated from the derivatives of cellulose, if at
all, only by elaborate and involved treatments.
By employing this invention, however, organic
esters of cellulose either before, during, or after
being stabilized, are treated with an agent that

40 tends to remove corrosive compounds, or com-
pounds which tend to produce corrosive com-
pounds. The treatment in accordance with this
invention is carried out to such an exteni as to
produce an organic derivative of cellulose that is
substantially noncorrosive and is completed in &
short period of time. The treatment in accord-
ance with this invention also increases the stabil-
ity of cellulose esters to ageing and heat.

Organic derivatives of cellulose treated in ac-
50 cordance with this invention may be spun info
filaments by extruding the same through jets into
a solidifying medium. The organic derivative of
cellulose so treated does not attack the metal sur-
rounding the orifice. When the metal of the
spinning jet is attacked, the size of the orifice is
enlarged or particles of the corroded metal are
wedged in the orifice, thus producing filaments of
undesired denier. Furthermore, since organic de-
rivatives of cellulose treated in accordance with
this invention do not attack metal parts contacted
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thereby, they do not pick up metallic salts which
tend to discolor articles formed therefrom.

In accordance with this invention I treat pre-
cipitated or solid organic derivatives of cellulose,
preferably at elevated temperatures, with a dilute 5
solution of oxalic acid. After this treatment, the
derivatives of cellulose may be washed substan-
tially free of the oxalic acid and/or the reaction
products formed by same. If desired the organic
derivatives of cellulose, after treatment with ox- 10
alic acid, may be drained and dried leaving at
least a trace of the oxalic acid in the organic
derivatives of cellulose. The organic derivatives
of cellulose may be treated before or after a treat-
ment with the oxalic acid with chlorine or a 15
chlorine-~liberating compound such as sodium
hypochlerite. An organic derivative of cellulose
thus treated, when dissolved in a solvent there-
for, forms a solution which is substantially non-
corrosive, ' 20

This invention is especially applicable to the
treatment of any organic esters of cellulose such
as cellulose acetate, cellulose formate, cellulose
propionate and cellulose butyrate that are formed
by processes which tend to produce corrosive g5
materials. It is also applicable in an obvious way
to the treatment of corrosive nitrocellulose, cellu-
lose ethers and mixed esters and ethers of cellu-
lose. Examples of cellulose ethers are ethyl cellu-
lose, methyl cellulose and benzyl cellulose. 30

The organic esters of cellulose that lend them-
selves to this invention may be made by any of
the methods now employed to make the same.
For example, cellulose (cotton linters, cotton,
wood pulp, etc.) with or without a pretreatment 355
in organic acid such as acetic acid and formic
acid, is esterified by treating the same with an
acid anhydride in the presence of an acid solvent
and a catalyst. In place of the acid solvent or
in connection therewith, there may be used sus- 40
pension liquids such as benzol. The acid solvent
may be a concentrated acid corresponding to the
anhydride employed or it may be, as is preferred,
glacial acetic acid. Examples of catalysts are sul-
phuric acid, phosphorous acid, hydrochlorite acid, 45
zine chloride and mixtures of these.

After esterification, sufficient water may be
added to convert any remaining anhydride to the
corresponding acid and the mixture hydrolized
or ripened until the desired solubility character- 50
istics are developed. The catalyst is then neu-’
tralized and water or other non-solvent for the
ester added to precipitate the ester. During this
precipitation step the ester may, if desired, be
treated with a solution of a hypochlorite or other v9
chlorine-liberating compound to bleach the same.
The ester is then separated and washed free of
the acid solution. The cellulose ester may then
be stabilized by treating with boiling water con-
taining small amounts of mineral acid or with 60
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steam with or without pressure. Although sia-
bilized, the ester- may contain:compounds which,

when the ester is-in solution, cause the solution
to corrode or attack metals,

I have found that, if the ester is treated after:
precipitation, but prior to stabilizing, by soaking
the ester in a dilute aqueous solution of oxalic

acid, the resulting ester is substantially free of
compounds, the exact chemical structure of which
is unknown, that cause the ester or- solutions
thereof to have a corrosive effect on metals. I
have also found that these -undesirable com-
pounds may be removed or diminished toc below

an. effective quantity by soaking the stabilized
3 ester in g dilute solution of oxalic acid. The

latter method of treating stabilized esters is pref-
erable as it-is in-general more effective and has
less tendeney to alter the viscosity and solubility
characteristics of the ester. ‘The soaking treat-
ment is preferably carried on at elevated tempera-
ture, for instance, at from 50 to 100° C. - Although
soaking a precipitated derivative of cellulese in a
dilute solution of oxalic acid is a preferred meth-
od, other methods may be employed such. as spray-
ing said solution on the derivative of cellulose or
working. the derivative of cellulose in a counter-
current manner in a stream of said solution.

The treating liguid or bath may be formed by
dissolving a suitable quantity of oxalic acid in
water. When treating organic esters of cellulose,
the percentage of oxalic acid in the treating bath
should be so regulated that there is present in the
bath from between 0.03 to 1%. of oxalic acid on
the weight of the organic ester of cellulose being
treated. The amount of the aqueous solution of
oxalic acid is preferably. from 4 to 20 or more
times the weight of the derivative of cellulose.
Although the treating bath may be of any suit-
able temperature, for instance, from 50° to 109°
C., it has been found preferable to maintain the
temperature at from 80° C. to the boiling point
of the bath. The length of time required to
treat a batch of the organic esters of cellulose
will depend somewhat upon the original corrosive
properties of same and upon the temperature and
concentration of the oxalic acid solution. In gen-
eral, soaking the organic ester of cellulose from
1to 5 hours at or near the boiling point of the
bath has been found sufficient.

" The treatment.of the derivative of cellulose with
the aqueous solution of oxalic acid may be pre-
ceded or followed by a treatment with an alkaline
hypochlorite. The alkaline hypochlorite treat-
ment is not.absolutely necessary. The treatment
with the oxalic acid solution is sufficient to form
non-corrosive derivatives of cellulose where. it is
undesirable to use thereon chlorine bleaching
agents.

To further describe .the 1nvent1on and not as .a

‘vhrmtatlon the following examples are given:

Example I

Precipitated unstablhzed cellulose acetate, after
‘being washed to neutral state, is boiled for 4
hours in.an agueous bath containing 0.03% on
the weight of the cellulose acetate of oxalic acid.
The bath is approximately 20 times the weight of
the cellulose acetate. The treating bath is drained
from the cellulose acetate and the cellulose acetate
stabilized in a normal manner, washed,.dried and
dissolved in a suitable solvent. - The resulting so-
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lution is found to be substantially free of any
corrosive compounds.

Example 1T
Precipitated stabilized cellulose acetate, after

- being.-washed to neutral state, is boiled for four

hours in an aqueous bath containing 0.049% on
the weight of the cellulose acetate of oxalic acid.
The bath is approximately 20 times the weight of
the- cellulose acetate. The cellulose. acetate is
washed, dried and dissolved in a suitable solvent.
The-resulting- solution is found to be substan-
tially. free of any corresive compounds with a
much reduced SO« content.

It is. to be understood that the foregoing de-
tailed description is given merely. by way- of
illustration and that many variations may. be
made therein without departing from the spirit
of my invention.

Having described -my invention, what I. desire
to secure by Letters Patent is:

1. Method of reducing the corrosive properties
of a derivative of cellulose, which comprises treat-
ing a stabilized derivative of cellulcse with oxalie
acid for a period of at least one hour.

2. Method of reducing the corrosive properties
of an organic ester of cellulose, which comprises

treating a stabilized organic ester of cellulose

with oxalic.acid for a period of at least one hour.

3. Method of reducing the corrosive ‘properties

of cellulose acetate, which comprises treating a
stabilized cellulose acetate with oxzalic acid for a
period of at least one hour. .~

4. Method of reducing the corrosive properties
of an organic ester of cellulose, which comprises
treating a stabilized organic ester of cellulose
with a dilute solution of oxalic acid for a-period
of at least one hour.

5. Method of reducing the corrosive properties
of cellulose acetate, which comprises. treating. a
stabilized cellulose acetate with a dilute solution
of oxalic acid for a period. of at least.one hour.

6. Method of reducing the corrosive properties
of cellulose acefate, which comprises treating a
stabilized cellulose acetate with a dilute aqueous
solution of oxalic acid for a period of at least one
hour.

7. Method.of reducing the corrosive properties
of an organic ester of cellulose, which comprises
treating at elevated temperatures a stabilized
organic ester of cellulose with oxalic acid for a
period of at least one hour.

8. Method of reducing the corrosive properties
of an organic ester of cellulose, which comprises

treating a stabilized organic ester of cellulose 5:

with a boiling solution of oxalic acid for a period
of ‘at least one hour.

9. Method of reducing the corrosive properties
of cellulose acetate, which comprises treating a
stabilized cellulose acetate with an aqueous solu-
tion containing from 0.03 to 1. 0%, based on the
weight of the cellulose acetate- present, of oxalic
acid for a period of at least one hour.

10. Method of reducing the corrosive properties
of cellulose acetate, which comprises treating at
elevated temperatures a stabilized cellulose ace-
tate with an aqueous solution containing from
0.03 to 1.0%, based on the weight of the cellulose
acetate present, of oxalic acid for a period of at
least one hour.

WILLIAM WHITEHEAD.
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