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The invention relates to improvements in the
art of making shaped carbon articles. It more
particularly concerns an improved method of
making shaped articles from carbon, wherein a
carbonaceous material is mixed with a suitable
binder and thereafter subjected to carbonization
or graphitizaticn as desired.

Shaped ecarbon articles useful for structural
forms, electrodes, and the like are usually made
from anthracite coal or vetrolcum coke ard a
binder, such as a pitch derived from coal tar or
the like. The ingredienis are mixed, heated to
soften or melt the pitch and, when a uniform
mixture is obtained, molded or sxtruded in the
hot state to the desired form or size. The ex-
truded or molded form, thus obtained, is then
subjected o a baking operstion at a gradually
increasing temperature to-drive off volatile mat-
ter and carbonize the pitch or binder. If it is
desired to convers
thus produced into graphits, as is generally the
case, if electrodes are to be produced, the heating
operation is continued until a much higher final
temperature is reached than is necessary to mere-
ly convert the article into elemental amorphous
-carbon. In the above manner, carbon articles of
practically any desired shape or form can be
produced posseszing excellent strength char-
acteristics. X

In carrying out the process briefly outlined
above, serious difficulty is usually encountered
during the heating or baking opsraticn because,
if the articles are heated in intimate contact with
each other as a charge, they bond together strong-
Iy as the pitch binder is caused to carbonize. As
a result, the whole chargs hecomes strorigly weld-
ed together so that a great dezl of breakage oc-
curs when the articles are forcibly parted. This
difficulty is further accentuated by the fact that
it is necessary te pack the articles tightly in the
kiln or furnace during the heating operation so
that they will be supported by each other and by
the walls of the heating chamber, for otherwise,
a deformed or distorted product will result due
to the fact that the articles pass thrcugh a stage
during which they are very plastic or pliable and
bend or distort readily even under their own
weight. :

To overcome the above difficulty, it has beer
propesed to sewarate each article from another

coke, powdered carhon, or the like completely
around ‘each article. Tt is necessary that the
layer of filler or protectine agent be of a stb-
stantial thickness in order to prevert the articles
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the amorphous carbon article. s

in" the charge by placing a layer or blanket of .
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.1y less rcom for the charge.

bonding with each other. It is further essential
that the layer of filler be spread uniformly around
the articles for otherwise distortion or deforma-
tien of the product will result as the articles
soften up during the heating operation.
However, the proposed sclution does not gen-
erally satisfactorily solve the problem because it
is difficult in the practical operation of the proc-
ent of

exactly the right thickness to preven ing or
bonding while still attempting to conserva space
for as large a charge as possible. Further, it is .

difficult to spread the protecting agent in a layer 7;, -

of the uniformity required so as to prevent a
distorted or deformed product from being formed.
In any event the method has the disadvan:iage
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that a substantial portion of the space in the

heating chambter is filled with the protecting
agent with the result that there is proporticnate-
Thus the operating
costs of the process are increased due to the fact
that the size of each charge is necessarily dimin-
ished while heat must be supplied each time to
raise the temperature of the proteciing agent or
filler as well as that of the charge.

It is, therefore, the principal object of the in-
vention to provide a method whereby shaped car-
bon articles formed of carbonaceous matier an
a binder, such as pitch, may be subjected to the
heating necessary to convert the arkicles  to
amorphous carbon, or graphite, if desired, while

In intimate contact with each other without

danger of thz articles becoming weided or bonded
to each other.
Other objects and advantages will be apparent

" as the description of the invention proceeds.

I have discovered that if graphite preferaniy in
rowdered form is rubbad cn or ctherwise eaused
to firmly adhere to the surface of a carben article
prior to the carbonizing or graphitizing cperation
and while the article is 2% a temperature at or
preferably slightly ahove the soitening point of
the pitch employed as the binder, the artizle so
treated may be placad in intimate or direct con-
tact with other carbon articles similarly trested
and thereafter subjected to a temperature suf-
ficient to bring about conversion of the articies
to amorphous carbon or graphite as desired with-
out danger of the articles sticking ‘or bonding to
each other.

‘In carrying out the method of the invention in
connection with the production of electrodes, for
example, of the type ordinarily used in electrolytic
cells for the electrolysis of brine to procduce catstic
scda and chlorine, the following procedure may be
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satisfactorily employed. The carbonaceous mat-
ter and the pitch binder preferably of the kind
and in the state of subdivision or fineness or-
dinarily used in making shaped c¢arbon articles
of this type are mixed in the known proportions.
‘The mixture is then heated and, when the tem-
- perature of the mix is suitable, the electrodes are
extruded to produce the desired form or shape.
The temperature at which the extrusion press-is
operated depends, of course, upon the melting
point of the pitch employed as the binder. In
general, it is satisfactory to operate at a tem-
perature approximating that of the melting point
of the pitch. For example, the extrusion opera-
tion can be carried out at a temperature between
about 196° to 210° F. when employing a pitch
having a melting peoint of 210° B, As the shaped

articles come from the extrusion press, powdered

graphite, preferably in a finely divided state, is

-applied to the surface of the electrode as by plac-
ing a quantitymmﬁ?it into the -

surface of the electrode. While the article is
still hot, a considerable guantity of the graphite
adheres firmly to, or is absorbed by, the article.
The temperature at which the graphite should be
applied to the surface of the carbon article de-
pends upon -the melting point of the pitch em-
ployed: A temperature of between ahout 196°
to 210° F. and preferably around 209° F. has been
found satisfactory when employing a pitch hav-
ing a melting point of approximately 210° F. and
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comprising petroleum coke and a pitch binder to
prevent said article from bonding fo :another
article of similar composition when the articles

rare subjected to healting operation in contact

with each other at a temperature such that the
pitch binder is caused to carbonize, the step which
comprises rubbing powdered graphite on the sur-
face of the article. while maintaining the tem-
perature of the article at a point between the
softening peint and the melting point of the pitch
binder. . .

2. In a method of treating a shaped article

- comprising petroleum coke.and a pitch binder
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having a melting point of approximately 210° .
to prevent said article from bonding and sticking
to another article of similar compesition when
the articles are heated in contact with each other
at a temperature such that the pitch hkinder is
caused to carbonize, the step which comprises
rubbing powdered graphite onto the surface of
the article while- maintaining the temperature
of ‘the article between about 196° to 210° F,

3. In a method of forming a shaped carbon
article, the steps which consist in treating a
shaped article comprising carbonaceous matter
and a pitch binder by applying powdered graphite
to the surface of the article while .maintaining

-the temperature of the article at a peint at Isast

slightly above the soffening point of the pitch
binder, and hereafter subjecting the article to a

. heating operation at a temperature sufficient to

_a softening point of 196° F. This temperature .

range is accordingly higher or locwer as the melt-
ing point and softening point of the piteh  em-
In general, the temperature of
application should be such that the pitch or
binder is at, or preferably slightly above, its soft-

. ening peint up to its melting point. - At this

temperature the article appears to be porous and
absorbs a consideraiie quantity of graphite. The
amount of graphite to apply to a given surface
area is best determined by an examination of
the surface as it is being applisd. In general,
the application is preferably continued until the
graphite no longer adheres firmly to the surface
of or is absorbed by the article being treated.
The above treatment does not substantially
change the dimensions of the article. The elec~
trode or other article so treated may be then
placed and tightly packed in a heating chamber
in contact with carbon articles of like or other
shape similarly treated and subjected to heating
in the known manner to bring about graphitiza-
tion of the articles. )

In the foregoing manner, carbon articles of any
-desired shape may be placed or packed in direct
.and intimate contact in either a horizontal or
-vertical position in a suitable heating chamber
and subjected to a carbonization or graphitizg-
tion operation without danger of the articles
welding or bonding together. In fact, it has been
found that a single article treated in accordance
with the invention will not bond or stick to the

remainder of an untreated charge which in turn’

becomes strongly bondéd or welded together.
I claim: o
1. In a method of treating a shaped article
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convert carbon forming material present in the
article to carbon. o

4. In a method of forming a shaped graphite
article, the steps which consist in treating g2
shaped article comprising ‘earbonaceous matter
and a pitch binder by -rubbing poewdered graphite
on the surface of the article while maintzining
the article at a temperature slightly above the
softening point of the pitch binder, and there-
after subjecting the article to a heating operatiocn
at a temperature sufiicient to bring about graphit-
ization of the article. o

5.1In a method of treating a shaped article
comprised essentially of carbon and a carbon.
forming binder to prevent said article from bond-
ing and sticking to another article of similar
composition when the articles are heated in con-
tact with each other, the step which comprises
applying graphite to the surface of the article
while maintaining the temperature of the article
between the scftening point and the melting point

~of the binder.

6. In a method of treating' a shaped article
comprised essentially of carbon and a binder ca-
pable of being converted substantially completely
to carbon to prevent said article from bonding
and sticking to another article of similar com-

‘position when the articleg are subjected to heat-

ing operation in contact with each other, the step
which comprises applying graphite to the surface .
of the article while maintaining the temperature
of the article at a point such that the graphite
adheres firmly to the surface of the article.
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