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Lo all whom it may concern:
Be it known that we, Epwin Epser, a sub-
ject of the King of England, and Warrer
Henry Brastey, a subject of the King of
England, both residing at London, England,
have invented certain new and useful Im-
provements in the Treatment of Finely-
Divided Coal and the Production of Bri-
quettes, of which the following is a specifi-
cation. :
This invention consists in improvements
in or relating to the treatment of finely
. divided coal and the production of bri-
quettes. _ . _

. The invention arises out of that described
in United States patent specification Ser.
No. 404106. With many coals, the process
of coating the coal particles with binder
and agglomerating them in an aqueous
pulp, and thereafter briquetting the ag-
glomerated material, as described in that
specification, is completely effective. We
have, however, encountered several samples
of coal which appear to resist coating and
agglomeration. For example, with samples
of the coals in question, when a suitable
binder, such a mixture of pitch and tar, has

" been added to the powdered coal mixed with
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water, agitation does not cause the binder
to coat and agglomerate the coal particles.
The pitch and tar persistently come to the
“top of the agitation vessel, and the charac-
teristic and necessary agglomeration does
not take place. 'This result has been ob-
tained on a coal slack from Ashington in
Northumberland, again on a coal slack ob-
tained from a Midland Colliery, and also
by coal from Noeux les Mines in France.

We have now discovered that the treat-
ment of the coal with an acid, preferably a
mineral acid such as sulphuric acid, renders
the coal amenable not only to coating with
a binding mediom, but to such agglomera-
tion as will contribute to effective briquet-
ting-even in those cases where it naturally
resists such coating and briquetting.

eral acid, such as sulphuric acid, is added
to the mobile aqueous pulp in the cases here-
inabove referred to, coating of the coal by
the binder and also an effective agglomera-

For -
example, when a small proportion of min-
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tion of the coal particles is brought about,
briquetting being then possible and yielding

‘excellent briquettes.

According to the present invention there-
fore, a process for the treatment of finely
divided coal (such as coal concentrates) for
coating such coal with a “binding medium”
is characterized by the fact that the coal is
treated with or in the presence of an acid
to facilitate the adherence of the binding
medium and the agglomeration of the coated
particles. .

Preferably where the coal is suspended
in an aqueous pulp for agitation with the
binding medium, the pulp is acidified to
effect the treatment with acid.

The acid employed is preferably sulphuric
acid, and it may be employed in a dilute
state. - :

According to a further feature of this
invention, a step in the process of producing
briquettes from finely divided coal, such
as coal concentrates, is characterized by the
fact that the finely divided coal is sus-
pended in water containing acid, preferably
mineral acid, and subjected to agitation with

liquefied binding medium, whereby the coal”

particles are coated with the binding
medium and are agglomerated so as to be
reacily separable from water.

In those cases where the powdered coal
is made into a mobile pulp with water, the
agitation is preferably carried out with
aeration to ensure effective coating and ag-
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¢glomeration of the coal particles, such aera- °

tion being effected either by an agent which
introduces air into the pulp, or by the intro-
duction of air which agitates the pulp.

It is also found that coals of the type to
which the present invention relates frequent-
ly do not yield good metallurgical coke, or
even do not yield homogenous coke at all,
but we have discovered that after coating
with a binding medium and manufacturing
into ~ briquettes. in accordance with .the
present invention, such eoal is capable of
being coked, in fact the briquettes make ex-
cellent coke of great strength, suitable for

metallurgical use.

The following is a description, by way of
example, of the application of this invention
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to the briquetting of coal slack from Ash-
ington Colliery in Northumberland, Eng-
land. This slack could not be successfully
briquetted by any heretofore known means.

1200 grammes of slack (containing 20.7%
of ash) obtained from the Ashington Col-
liery were crushed to pass a screen of 3
meshes I. M. M. This material was sub-
jected to froth-flotation concentration, the
reagents added being cresol, in an.amount

- equivalent to 1 _lb. per ton of slack, and
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kerosene, in an amount equivalent to %5th
Ib. per ton of slack. The resulting concen-
trates comprised 802 grammes of coal con-
taining 7.5% of ash. r

In the first part of the test an attempt was
made to coat and agglomerate the con-
centrate with pitch and tar. The concen-
trate, in the form of a pulp containing about
1.4 parts of water to 1 part of solid, was
mixed with 2% of tar (on the weight with-
out the water of the coal in the concentrate)
and 5% of pitch ground to pass 100 mesh.
The pitch and tar used were obtained from
the Bargoed Coke Ovens, Wales. The mix-
ing was done at room temperature. The
mixture was then agitated in an agitation

- vessel of the type used in the froth-flotation

process, i. e. one which affords vigorous
aeration, such for example as is illustrated

- in United States Patent No. 1,084,210, steam
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5 coal particles.

being admitted until the temperature rose
to 100° C. The pitch and tar floated as a
scum on the surface and did not ecoat the
It was noticeable that the
water layer was not. clear, the coal was not
agglomerated by the binding medium, and
that the remaining gangue was deflocculat-
ed. . :
To this mixture was now added sulphuric
acid amounting to 2.4 lbs. per ton of con-
centrate. The tar and the pitch then coat-
ed the:coal particles, and an intense floc-
culation and agglomeration of the parti-
cles at once took place. The gangue was
also flocculated, as was apparent from the

fact that on stopping agitation the water

layer was perfectly clear. The agglomerat-
ed material when subjected to a pressure of
2 tons per square inch made excellent bri-
quettes with a crushing strength of 1 ton
per square inch. “The water pressed out of
the mould was quite clear and no coal was
lost. ' ‘ _

In another test the coal employed was
derived from the Saar Valley in France and

- consisted of a mixture of bright and dull
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coal together with carbonaceous shale. “The
ash content was 24.97%, but after flotation
the ash content was reduced to 9.12%.

This concentrate was screened to separate

fines of a size such as:to pass an aperture
of 0.008 of an inch in linear dimensions
and the finer portion was treated in an acid
circuit containing 1 1b. per ton of sulphuric
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acid. The treatment was carried out in a

cell provided with an agitator as before -

described and a binding medium was added
containing three parts of pitch to two parts
of tar in the proportion of 5% of binding

medium on the total weight of the coal-
Steam was then admit-

(fine and coarse).
ted and the temperature of the pulp was
raised to 90° C. After the agglomeration
of the finer portion of the coal in this way,
the coarse particles were added during
agitation, and the whole material was thus
agglomerated. Thereafter it was drained

and briquetted under a pressure of two tons’

per square inch. . o
- Coking was carried out by packing the

§0.

briquettes in a silica pot and heating them -

in an: electric furnace for two hours at a

temperature rising gradually ‘to 1040° C.

The coke produced had a crushing strength
of 2430 lbs. per square inch. These results
were subsequently confirmed on a large scale
in a coke oven. '

As compared with this result the same

concentrate agglomerated in the same way
but filtered and not briquetted yielded a
coke having a crushing strength of 1038 lbs.
per square inch. When neither agglomera-
tion nor briquetting was effected the coke

produced was not uniform, nor sufficiently

homogeneous  to make
strength. .

The following further test .on coal slack
from the-Ashington Colliery is an example
of the use of pitch and naphthalene as

any tests as to

“binder to form hard durable briquettes in

the cold” from pulverized coal suspeénded

.in water to which acid was added :—-

1200 grammes of slack, containing 20%
ash, from the Ashington Colliery, Nor-
thumberland, were crushed to pass a screen
of 5 mesh I. M. M. This material was
purified by froth-flotation, using cresol at
the rate of 1 1b. per ton of slack, and
kerosene oil at the rate of 54th 1b. per ton
of slack.- The resulting concentrates, when
dried, were found to contain 7% of ash.
The concentrates, with their associated
water, formed a pulp comprising 1.5 parts
of water to 1 part o? coal. Sulphuric acid
(H,S0,) was added to the pulp at the rate
of 2.5 lbs. of acid per ton of dried coal,
and the pulp was agitated while the molten
mixture of hard pitch and naphthalene,
comprising 2 parts by weight of naphtha-

lene to 5 parts by weight of pitch, was

poured into it; the quantity of the mixture
added amounted to 6% of the weight of dry
coal. "An intense flocculation and agglome-
ration of the coal particles 'was cffected
and on subjecting the agglomerated mass
to a pressure of 2 tons per square inch, a
hard, durable briquette, substantially free
from moisture, was produced, that broke
under a pressure greater than 1 tom per
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square inch. The pitch used was obtained
from the Bargoed Coke Ovens, Wales.

The experiments just described disclose a.
peculiar and specific phenomenon, viz,
that with certain types of coal that resist
coating and agglomeration with binding
agents, it is possible, by the use of acid,
to ensure effective coating and agglomera-
tion. x . :

The invention has been deseribed in its
application to the treatment of a coal con-
centrate mixed inte a mobile pulp with
water, but it will be understood that this in-
vention is also applicable in cases where the
proportion of water admixed with the coal
is quite small. or in cases in which the pro-
portion of binding agent is different from
that mentioned above.

It will be understood that the expression
“pitch” is intended to inciude such sub-
stances as the pitch obtained from. petro-
leum distillation. The expression “finely
divided coal” is intended to include all coal
of the sizes dealt with in briquetting proc-
esses. or in the flotation conceniration of
coal or mixtures of various grades suitable
for such treatments. A

What we claim as our invention and
desire to secure by Letters Patent is:=—

1. & process for the production of ag-
glomerates of ‘coal particles which consists
I _agitating coal of suitable fineness in an
acidified pulp with a substance having
normally no preferential affinity for the
coal particles and adapted to serve as a
binding medium. whereby the coal particles
are agglomerated, and separating the result-
ng agelomerates from pulp liquid.:

2. A process for the production of bri-
quettes from coal which consists in agita-
ting coal of suitable fineness in an acidified
pulp with a substance having normally no
preferential aflinity for the coal parficles
and adapted to serve as a binding medium,
whereby the coal particles are agglomerated
and then pressing the aggelomerates to form
Lriguettes. . ' . -

3. A process for the production of ag-
clomerates of coal particles which consists
i agitating coal of suitable fineness in a
pulp to which sulphurie acid has been added

with 2 substance having normally no prefer- -

enttal aflinity for the coal particles and
adapted to serve as a binding medium,
whereby the coal particles are agglomerated,
aud separating the resulting agglomerates
{from pulp lguid. o C
4. .\ process for the production of bri-
quettes from coal which consists in agitating
coal of suitable fineness in a pulp to which
sulphuric acid has been added with a sub-
stance having normally no-preferential af-
finity for the coal particles and adapted to
serve as a Dbinding medium. whereby the
coal particles are agglomerated and then

pressing ‘the agglomerates to form bri-
quettes. _ :

5. A process for the production of ag-
glomerates of coal particles which consists
in agitating coal of suitable fineness in an
acidified pulp with a disintegrated normally
solid substance having normally no prefer-
ential affinity for the coal particles and
adapted te serve as a binding medium,
whereby the coal particles are agglomerated,
and separating the resulting agglomerates
from pulp liquid.

6. A process for the production of bri-
quettes from coal which consists in agitating
coal of suitable fineness in an acidified pulp
with a disintegrated normally solid sub-
stance having normally no preferential af-
finity for the coal particles and adapted to
serve as a binding medium whereby the
coal particles are agglomerated, and then
pressing the agglomerates to form bri-
quettes. ; .

7. A process for the production of ag-
glomerates of coal particles which consists
in agitating coal of suitable fineness in an
acidified puip with a pitch having normally
no preferential affinity for the coal particles
and adapted to serve as a binding medium,
whereby the coal particles are agglomerated,.
and separating the resulting agglomerates
from pulp liquid..

8. A process for the production of bri-
quettes from coal which consists in agita-
ting coal of suitable fineness in an acidified
pulp with a pitch having normally no
preferential affinity for the coal particles
and adapted to serve as a binding medium
whereby the coal particles are agglomerated,
and then pressing the agglomerates to form
briquettes.

9. A process for the production of bri-
quettes from coal which consists in agita-
ting coal of suitable fineness in an acidified
pulp with a substance having normally no
preferential affinity for the coal particles
and adapted to serve as a binding medium,
whereby the coal particles are agglomerated,
then pressing the coated coal to form bri-
quettes, and forming coke from the bri-
quettes. ‘

10. A process for the production of bri-
quettes from coal which consists in agita-
ting coal of suitable fineness in an acidified
pulp with a pitch having normally neo
preferential aflinity for the coal particles
and adapted to serve as a binding medium
and with a frothing agent, whereby the
coal ~particles are agglomerated, then
pressing the coated coal to form briquettes,
and forming coke from the briquettes. .

In testimony whereof we have signed our
names to this specification. -

EDWIN EDSER.
WALTER HENRY BEASLEY,
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