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"
PROCESS AND SYSTEM FOR RECOVERING
CARBON

The present invention relates to the production of
carbon and, more particularly, to a process and system
capable of receiving carbonaceous residue such as char
or coke and processing these residues to separate clays,
ash and other foreign matter out from the desired car-
bon recovery.

Inherent in the system is one or a series of flotation
cells, by which foreign material is caused to settle or
drop out as residue, whereas carbon particles are re-
covered by the froth in the flotation system and which
froth is subsequently processed as through thickener
and filter means so that an essentially pure carbon cake
is dried, later pulverized if desired, and stored.

In the invention a mill means, in the nature of a rod
or ball mill, is used to pulverize incoming char or coke,

(

<

so that a majority of the output of the mill will be fine -

powder, or at least of the order of a maximum of 1/16th
inch particle size or less. Any large chunks of incoming
char or coke:which are not pulverized in the mill are
routed back for subsequent processing in the mill
through a classifier system.

Means is provided for recirculating water as from a
‘tailings pond and at thickener stages to the classifier
stage, the outcome of which is fed into the flotation
sub-system.

Accordingly, a prmcnpal object of the invention is to
provide a process for treating char, coke and other resi-
dues such that essentially pure carbon may be denved
therefrom.

A further object of the invention is to provnde a com-
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plete, pulverizing and flotation system for pulverizing '

incoming material and to derive flecks or particles
through a frothing system; the output of the latter being
treated to provide a carbon cake that can be stored.

A further object of the invention is to treat the sur-
faces of carbon and ash particles as to aid in a separa-
tion- thereof in the flotation sub-system of the inven-
tion, N

Another object is to provide a method of treating res-
idues derived from distillation or destructive distillation
wherein carbon content may be derived through other
than electrical means. A

The features of the present invention which are be-
lieved to be novel are set forth with particularity in the
appended claims. The present invention, both as to its
organization and manner of operation, together with
further objects and advantages thereof, may best be un-
derstood by reference to ‘the following description,
taken in connection with the sole FIGURE in which:

The sole FIGURE- is a schematic block diagram of
the the method and system contemplated by the pres-
ent invention.

In FIG. 1 the char receiving area 10 may be any des-
ignated area, bin, hopper or other structure suitable for
collecting materials to be processed. These materials
will comprise carbon-including materials, and specifi-

" cally will comprise materials such-as char, coke and
other residues as results from distillation or destructive
distillation of carbon-containing materials or mixtures.

The subject materials received at char-receiving area
or structure 10 will be conveyed by feeder conveyor 11
such as an endless conveyor or screw conveyor. Mill 12
will comprise a tumbler type mill such as a ball mill or

45

55

60

65

|3, 794 250

2

rod mill. There may bé provided a water inlet 13 such
that the materials introduced to the mill 12 will be
ground in aqueous environment. Milling should con-
tinue until a majority of materials milled by unit 12 will
pass a 1/16th inch scréen mesh. In other words, a ma-
jority of the material will comprise fines of particulate
form in majority of which will not exceed.1/16th inch
in cross sectional diameter or dimension.

Conveyor 14 may be. of the endless, .conduit, or
screw-conveyor type, designed to feed material into a
conventional classifier 15, Here at the latter may in-
clude a water inlet at 16 as well as return water at 17,
hereinafter described. The classifier unit 15 of the sole
FIGURE may comprise any one of a number of types
of classifiers such as the Krebs cyclone-pump unit or
another unit used in the industry and going under the
name (Dorr-Oliver) “Dorrclone” by way of example.
To the output 18 or classifier 15 is coupled conveyor
19, suitably designed to convey ground char inan aque-
ous medium to conditioner cell 20. The latter may
comprise a flotation tank, a mixing chamber, or simply
a vessel into which reagents as at 21 may be introduced
as in inlet 22 to mix with the ground char as carried by
the aqueous medium at 19. The suitable reagents that
can be used are well known in the copper-concentrate
flotation art and will include kerosene, sodium silicate,
and a conventional MIBC. alcohol frother. Thus, a
ground char in the H,O conveyor and the aqueous car-
rier and with the addition reagents enters into the pri-
mary flotation cell 23,

Flotation machines are used in non-analagous art
such as the recovery of copper from low grade ore. A
flotation cell or machine is simply a vessel having a spe-
cial agitation device that mechanically maintains sus-
pension of particulate solids in an aqueous medium
while simultaneously . producing a dispersion of small
air bubbles to which particles having hydrophobic sur-
faces become attached. The latter rise to the surface
for availability as a froth-concentrate. During this oper-
ation the flotation cell simply settles out ash and clays,
which can be carried as by conveyor means 24 to a tail-
ings pond 25. Accordingly, a primary flotation cell 23
may comprise a conventional flotation cell as is used
presently in the copper industry; the same consists sim-
ply of a vessel having some type of movable stirrer or
other suitable means for maintaining a general suspen-
sion of particulates within the cell during the flotation
process. The frother of the flotation unit produced by
the reagents hereinabove described simply provides for
the generation of air bubblés to which the small parti-
cles of carbon can adhere so that the latter may arise
to the surface of the cell.

The latter is drawn off as an output at 26 and is fed
to a secondary cell 23’, similar to the first but having
an agitation unit of reduced movement. This can be ac-
complished simply by reducing the speed of the stirrer,
propeller, paddle or other agitation means. The pur-
pose for the reduced agitation of course it to obtain ad-
ditional separation of the desired carbon particles from
ash, clays and silt, for example such that the latter may
be removed at outlet 27. To outlet 27 is coupled a
pump 28 which pumps the material back into the flota-
tion cell for further processmg in a re-cycle type of
operation.

The final end product of the secondary flotation cell
28 is fed to a thickener unit 29. “Thickeners™ or

*“thickener machines,” as they are called in the indus-
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‘try, are. manufactured currently by the Envirotech Cor-
poration, the Denver Equipment Company, and so
forth. The output 31 of thickener 29 is fed through a
diaphragm pump 32 which forces a carbon concentrate
material through a drum filter 33. The latter is provided
with a re-cycling circuit 34, and fresh liquid carrier
such as water may be returned from the drum filter and
fed to the thickener with the ash being piped to a tail-
ings pond for re-use or disposal. Overflow water from
the tailings pond may be piped back through conduit C
to the classifier where the water phase may be re-used.
It is noted by the liquid-return will supply clear liquid
overflow from both the tailings pond at 25 and also
from thickener 29,

The refinement of flotation recovery is effected at
the secondary flotation cell, wherein the end product
is thickened at thickener-29 and, by means of drum fil-
ter 33 and dryer 37, will become suitable for carbon
storage. Carbon will have purity properties similar to
that of mined carbon. Accordingly, the present inven-
tion provides a method of producing carbon from char,
coke and other residues in a new and entirely unique
manner. The process is suitable for inputs of charcoal
and other residues resulting from distillation or de-
struction distillation of carbon-containing materials.

While particular embodiments of the present inven-
tion have been shown and described, it will be obvious
to those skilled in the art that changes and modifica-
tions may be made without departing from this inven-
tion in its broader aspects, and within the true spirit and

“scope of the invention.

I claim:

1. A system for recovering carbon from feed stock
comprising char, coke or other residues containing car-
bonaceous materials, including, in combination: milling
means for receiving such feed stock and physically re-
ducing the same to particulates, flotation cells means
coupled to said milling means for froth-separating out
carbon particles from said particulates in the produc-
tion of a carbon-froth output; and means coupled to
said flotation cell means for reducing the water content
of said froth output to produce a carbonaceous mass.

2. The system of claim 1 wherein said milling means
comprise a tumbler mill of one of a class of mills, said
class comiprising rod mills and ball mills.

3. The combination of claim 1 wherein said system
includes a classifier interposed between said milling
means and said flotation cell means, and means for
routing particles of a size greater than 1/16 inch diame-
ter back to said milling means for further physical re-
duction. - '

4. The system of claim 1 wherein said flotation cell
means comprises a primary flotation cell coupled to
and followed by a secondary, quieter flotation cell, and
means intercoupled between said flotation cells for
conducting residue from said secondary flotation cell
back to said primary flotation cell, and residue outlet
means coupled to the bottom of said primary flotation
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, .4
cell to an external tailings pond.

5. The combination of claim I wherein said water re-
ducing means comprises a thickener coupled to said
flotation cell means, a drum filter, pump means inter-
posed between said drum filter and said thickener for
conducting the output of the latter to the former, and
dryer means coupled to said drum filter for receiving
the output of the latter and drying the same, to produce
a storable carbonaceous end product.

6. The combination of claim 1 wherein a conditioner,
reagent-receiving cell is interposed between said mill-
ing means and said flotation cell means.

7. The combination of claim 3 wherein a conditioner,
reagent-receiving cell is interposed between said classi-
fier and said flotation cell means.

8. The combination of claim 4 wherein said water re-
ducing means includes a thickener coupled to said sec-
ondary flotation cell, said system including a classifier
interposed between said milling means and said pri-
mary flotation cell, and means for conducting water
overflow from said external tailings pond and also from
said thickener to said classifier.

9. A method of producing essentially pure carbon '
from carbonaceous residues such as coke and char, in-
cluding the steps of: providing a carbonaceous residue
input feed stock;

milling said feed stock to particulates a majority of

whiich is less than one-sixteenth inch diameter size;

subjecting said particulates to froth-flotation to pro-
duce a carbon-froth output;

thickening said output; and then

drying said output to produce a storable carbon cake.

10. The method of claim 9 wherein there is included
the additional step of: :

conducting residues derived from said froth-flotation

step to a tailings pond, and ,
conducting clear liquid from said tailings pond for
reuse in the practicing of said method.

11. The method of claim 9 wherein said froth-
flotation step comprises:

subjecting said particulates, first, to a coarse froth

flotation step and then, second, a quieter flotation
step, and

conducting the residue output from said quieter flo-

tation step back to said coarse flotation step.

12. The method of claim 9 wherein said milling step
comprises milling said feed stock in an aqueous envi-
ronment. '

13. The method of claim 9 wherein, after said milling
step, there is included the additional step of classifying
the output derived from said milling step to feed over-
sized particles back to said milling step for further
physical reduction.

14. The method of claim 13 wherein there is included
the additional step of supplying a water input to said

classifier step.
* ¥ k. %k *



