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This invention relates to a low temperature
carbonization process and product. It relates
more particularly to an improvement in the now
well known Wisner process, which is the sub-
ject of United States Patents Nos. 1,490,357,
1,748,815, 1,756,896 and 2,080,946 and copending
application Serial No. 315,718, and an improved
low temperature carbonization product. This ap-
plication is in part a continuation of my copend-
ing application Serial No. 350,069.

In the Wisner process finely divided carbonace-
ous material, ordinarily coal, is heated to plastic
state when it has rather highly developed ag-
glutinating or agglomerating properties and the
plastic material is agitated and formed into
masses which upon proper treatment and sub-
jection to predetermined temperatures are car-
bonized and become balls of semi-coke or low
temperature coke sometimes referred to as “coal
balls.” The operation may be carried out in
suitable apparatus such as an inclined rotary
retort and the details of .the process and the
apparatus employed which do not constitute
the present invention are d1sclosed in the patents
above mentioned.

It is important that the agglutinating property

of the coal or other carbonaceous material used
be proper for formation of the coal balls. Since
coal is the carbonaceous material most frequently
used in the Wisner process, the invention will be
described in relation to .its use as an example
material. Different coals have different ag-
glutinating properties when hesated to the plastic
state. Many coals have too great an agglutinat-
ing property when heated to the plastic state
and difficulty is encountered in obtaining satis-
factory coal balls when such coals are used. It
has heretofore been proposed to mix coke breeze
with the finely divided coal to reduce the ag-
glutinating property of highly agglutinating coal
to render the coal suitable for use in the Wisner
process.

I have discovered that other materials may
be employed for reducing and controlling the
agglutinating property of highly agglutinating or
highly coking coal so as to render such coal suit-
able for use in the Wisner process while at the
same time accomplishing advantages not pre-
viously obtained. I preferably mix with the

finely divided highly coking coal either prior to ¢

or during the low temperature carbonization
process a relatively non-agglutinating material
which will suitably reduce and control the ag-
ghutinating property of the coal and which will

also greatly enhance the value of the coal balls :

produced.

I have found that certain relatively non-ag-
glutinating materials may be mixed with highly
coking coal to control the agglutinating prop-
erty of the coal and will also produce coal balls

" containing substances of value which may easily
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be recovered from the coal balls. I employ in-
organic metal and oxygen containing materials
which are relatively non-agglutinating in char-

~acter and will suitably reduce and control the

agglutinating property of the coal. I preferably
employ such materials which will result in in-
corporation in the coal balls in intimate asso-
ciation with carbon of metal which may there-
after easily be recovered. This may be illus-
trated by way of example in connection with the
recovery or smelting of zine.

Zinc occurs in nsature as zinc sulphide. The
first step in the reduction of zinc sulphide is
to roast the zinc sulphide ore in air forming zinc
oxide. The zinc oxide is then heated in the
presence of carbon and the oxygen combines with
the carbon and netallic zinc is produced. It is
probable that this reduction of zinc oxide is
accomplished by a combined direct reaction in
which the carbon combines with the oxygen in
the zinc oxide to form carbon monoxide and zinc
and an indirect reaction in which the carbon
first combines with oxygen to form carbon mon-
oxide and the carbon monoxide then reacts with
the zinc oxide to form zinc and carbon dioxide
after which the carbon dioxide further reacts
with carbon to produce carbon monoxide.
Whichever reaction is predominant, it is im-
portant that in this reducing or smelting step
the particles of zinc oxide and the particles of
carbon be in intimate association. This has long
been recognized and various efforts to effect in-
timate admixture of the zinc oxide and carbon
have been proposed. However, the recovery of zinc
obtained by use of any of the methods hereto-
fore proposed has not been fully satisfactory and
the processes have been expensive. For example,
a method currently employed in the smelting
of zinc is to briquette the zinc oxide and the car-
bonaceous material with a binder to hold them
together, but the results have not been fully
satisfactory.

I have found that I can employ, for example,
roasted zinc sulphide ore which is predominantly
zinc oxide, although containing impurities and
often various other oxides, to reduce and control
the agglutinating property of highly coking coal
used for making coal balls by the Wisner process
and that the resultant balls contain zine, wholly
or primarily in the form of zinc oxide, from which
by reduction metallic zinc may be recovered.
When zinc oxide is finely divided and admixed
with finely divided coal in the Wisner process the
coal balls produced have the particles of zinc 0x-
ide and the particles of carbon in intimate associ-
ation or admixture and such particles are highly
reactive. This is apparently why an unprece-
dentedly high recovery of zinc can be obtained
when the coal balls thus produced are heated in
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the final step which -corresponds to the flnal
smelting step in the usual zinc smelting proctss.

I may employ as the material to be added to
the coal in the process above described any rela-
tively non-agglutinating inorganic metal and oxy-
gen containing material. I preferably employ
such & material from which by reduction the
metal can be recovered. Ordinarily I prefer to
employ metallic oxides which have the property
of desirably reducing and controlling the agglu-
tinating property of the coal and also result in in-
corporation of metal in the coal balls in such con-
dition that it can be recovered in metallic form
by reduction. My results can be obtained by using
the oxides of the following named metals either
singly or in any combinsation: tin, zine, cadmium,
lead, iron, chromium, calcium, copper and man-
ganese. My results can also be obtained by using
oxides or other oxygen containing materials con-
taining silicon or phosphorus. For example, I
may employ quartz or sillea, phosphate ores, so-
dium phosphate or phosphorus pentoxide. While
silica. and phosphorus are generally classed as
metalloids rather than as metals, the word
“metal” as used in the claims includes silicon and
phosphorus in addition to those elements which
are ordinarily classed as metals. Other sub-
stances which may be used are metal bearing
flue dust, baghouse dust, precipitator dust,
smelters’ skimmings and drosses and zinc blue
powder. My results can also be obtained by using
the carbonates of the alkali apd alkaline.earth
metals. I may use the carbonates of calcium,
barium, sodium, potassium, magnesium, lithium,
strontium, rubidium and caesium individually or
in combination. :

The coal employed for making the balls by the
Wisner process is preferably finely divided before
being introduced into the apparatus in which the
balls are made and I prefer also to finely divide
the added material. The amount of such mate-
rial used may be more or less than the amount
of coal with which the same is mixed. The
amount of the added material may be determined
by the agglutinating . property of the particular
coal being used. Ordinarily the amount of coal
will be between 25% and 50% of the mixture.
The coal and added material may be mixed to-
gether before introduction into the retort or they
may be introduced into the retort separately and
mixed therein. The added material as explained
above counteracts to a desired extent the agglu-
tinating tendency of the plastic coal and assists
in proper formation of coal balls. The coal balls
produced ordinarily consist of semi-coke with at
least a portion of the added material combined
therewith or embodied therein.

In place of coal other highly agglutinating car-
bonaceous materials may be employed, as, for ex-
ample, coal tar pitch, heavy petroleum asphalt or
residue, ete.

The semi-coke and the portion of the added
material remaining therein are intimately asso-
ciated or combinéd in the coal balls and the ball
structure may in particular cases be homogeneous
throughout, consisting of particles of semi-coke
and particles of the additional material, as for ex-
ample, metallic oxide, interspersed among one
another and intimately combined. Coal balls
may be in the form of solid or substantially solid
generally spherical balls or in lumps or pieces of
non-uniform size and shape or in comparatively
small pieces or pellet-like particles, depending
upon the particular base material used and the
particular process employed. '
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While I have described a present preferred em-
bodiment of the invention and a present pre-
ferred method of practicing the same it is to be
distinctly understood that the invention is not
limited thereto but may be otherwise variously
embodied and practiced within the scope of the
following claims.

Iclaim: )

1, A method of treating strongly coking coal
comprising agitating and carbonizing at low tem- -
perature coal which has 50 pronounced an ag-
glutinating property that it cannot be satisfac-
torily formed into balls of semi-coke by said
treatment, not later than during said treatment
modifying the agglutinating property of said coal
sufficiently to enable the resultant mixture to be
formed into balls of semi-coke by said agitating
and low temperature carbonization by mixing
with said coal a predetermined quantity of rela-
tively no-agglutinating inorganic metal and oxy-
gen containing material such that balls of semi-
coke are formed by said treatment out of coal
which is so strongly coking that it is otherwise
unsuited for formation of balls of semi-coke by
said treatment and by said agitating and low
temperature carbonization forming balls of semi-
coke.

2. A method of treating highly agglutinating
coal comprising advancing and tumbling coal
while subjecting the coal to low temperature car-
bonization, not Iater than during said treatment
controlling the agglutinating property of the coal
sufficiently to insure that the resultant mixture
will be formed into balls of semi-coke by said
treatment by mixing with the coal zinc oxide in
such amount that balls of semi-coke are formed
by said treatment and by said agitating and low
temperature carbonization forming balls of semi-
coke.

3. A method of combining relatively non-ag-
glutinating inorganic metal and oxygen con-
taining material in intimate association with
carbon by treating a mixture of strongly coking
coal with such material by agitating and carbon-
izing the mixture at low temperature, control-
ling the agglutinating property of the mixture by
regulation of the proportions of the coal and such
material so as to assure that the resulting mizture
will be formed into balls of semi-coke and by
sald agitating and low temperature carbonization
forming balls of semi-coke.

4. A method of treating highly agglutinating
carbonaceous material comprising agitating and
carbonizing carbonaceous materia]l at low tem-
perature, not later than during said treatment
controlling the agglutinating property of said
carbonaceous material sufficiently to insure that
the resultant mixture will be formed into balls
of semi-coke by said agitating and low tempera-
ture carbonization by mixing with said car-
bonaceous material a predetermined quantity of
relatively non-agglutinating inorganic metal and
oxygen containing material such that balls of
semi-coke are formed by said treatment, by said
agitating and low temperature carbonization
forming balls of semi-coke and continuing said
agitating until said balls are formed.

5. A method of treating highly agglutinating
carbonaceous material comprising agitating and
carbonizing carbonaceous material at low tem-
perature, not later than during said treatment
controlling the agglutinating property of said
carbonaceous material sufficiently to insure that
the resultant mixture will be formed into balls
of semi-coke by said agitating and low tempera-
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ture carbonization by mixing with said car-
bonaceous material a quantity of relatively non-

agglutinating inorganic metal and oxygen con- -

taining material such that the original car-
bonaceous material forms between about 25%
and about 50% of the resultant mixture whereby
balls of semi-coke are formed by sald treatment,
by said agitating and low temperature carboniza-
tion forming balls of semi-coke and continuing
said agitating until said balls are formed,

6. A method of treating highly agglutinating
carbonaceous material comprising agitating and
carbonizing carbonaceous material at low tem-
perature, not later than during said treatment
controlling the agglutinating property of said
carbonaceous material sufficiently to insure that
the resultant mixture will be formed into balls
of semi-coke by said agitating and low tempera-
ture carbonization by mixing with sald car-
bonaceous material s predetermined quantity of
metalllc oxide such that balls of semi-coke are
formed by said treatment, by said agitating and
low temperature carbonization forming balls of
semi-coke and continuing sald agitating until
sald balls are formed. .

7. A method of treating highly agglutinating
carbonaceous material comprising agitating and
carbonizing carbonaceous material at low tem-
perature, not later than during said treatment
controlling the agglutinating property of said
carbonaceous material sufficiently to insure that
the resultant mixture will be formed into balls
" of semi-coke by said agitating and low temper-
ature carbonization by mixing with said car-
bonaceous material a quantity of alkali or glka-
line earth metal carbonate such that balls of
semi-coke are formed by said treatment, by said
agitating and low temperature carbonization
forming balls of semi-coke and continuing said
agltating until said balls are formed.

8. As a manufacture, balls of semi-coke com-
prising partly coked carbonaceous material which
has so pronounced an agglutinating property that
it cannot be satisfactorily formed into balls of
semi-coke by low temperature carbonization hav-
ing admixed therewith a quantity of relatively
non-agglutinating inorganic metal and oxygen
containing material such as to render the mix-
ture satisfactorily formable into balls of semi-
coke by low temperature carbonization.
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9. As a manufacture, balls of semi-coke com-
prising partly coked carbonaceous material which
has so pronounced an agglutinating property
that it cannot be satisfactorily formed into balls
of semi-coke by low temperature carbonization
having admixed therewith a quantity of metal-
lic oxide such as to render the mixture satisfac-
torily formable into balls of semi-coke by low
temperature carbonization.

10. As a manufacture, balls of semi-coke com-
prising partly coked carbonaceous material which
has so pronounced an agglutinating property that
it cannot be satisfactorily formed into balls of
semi-coke by low. temperature carbonization
having admixed therewith a quantity of zinc
oxide such as to render the mixture satisfactorily
formable into balls of semi-coke by low temper-
ature carbonization,

: . CARL E. LESHER.
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