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To el whom it CONCETnL

Be it known that we, Sir Ebovarn Percy
Cranwil, Gmrovarn and Freperiox Win-
LIAM SALISBURY-JoNES, subjecta of the King

s of Great Britain and &rela.nd., residing, re-
spectively, at 1 St. James's Street, London,
5. W. 1, England, and 14/16 Cockspur
Street, London, S. W. 1, England, have in-
vented certain new sand useful Improve-

10 ments Relating to the Reduction of Ores, of
which the following is a specification;

This invention relates to the reduction of
ores and more especially to an improved
method for the preparation of the charge

15 of fuel, flux and ore, whereby the process
of reduction is rendered more effective and
efficient, such preparation consisting in the
preliminary admixture of the ore and fuel
or of the ore, fuel and flux, and in subject-

20 ing this mixture to a coking process at low
or moderate temperature.

According to the invention, in carry
out the 'EDE}Ilg pro an admixtuml?:ﬁ
finely divided ore and fuel, or of ore, fuel

256 and flux, together with any other re-agent.
ig subjected to distillation under such con-
ditions that the distillation is arrested at
the stage after the lgraa.ter part or the whole
or almost the whole of the tar has been re-

30 moved and while the residue containg a sub-
sta::tinl roportion of volatile hydroearbon.

LR OO0
the conditions under which distillation is
effected are advantageously such that the

35 temperature in the later stages of the dis-
tilation reaches to about 800° C.

According to the invention also s of
the fuel required in the charge for complete
reduction of the ore may be introdueed -into

40 the reduction furnace in the condition of
powder with the blast or by means of a

_ blast. _ :

By the prelimi treatment according
to the invention a hard agglomerated residue

46 results from the distillation which is avail-
able as a charpe for reduction without any
necessary addition thereto and the process
of reduction is then effected in a manner
which is substantially the same as that which

50 is usual,

In varrying the invention into effect in
the reduction of iron ore, and in the -
aration of a charge of fuel, flux and ore

for a blast furnace, the ore to he used is

55 reduced to a fins condition by grinding in-

ing. to the invention, moreover,

'Appuca-ﬁon filed .ﬂ.mat' l_l, 1923. Eerial Wo. 656,804.

a ball or other suitable mill, and in this
condition the gangue may be removed, and
the ore concentrated by kmown means. -

The quantity of limestone or other Hux
or fluxes required, according to the character
of the ore to be used, may also be similarly
reduced to a fine condition before admix-
ture with the ore. '

The fuel employed is a coking or binding

conl or s mixture of coals that will coke
under the conditions of carbonization at low
or moderate temperatures to which the mix-
ture is then subjected, snd this fuel is re-
duced into a fine condition.

The ore, fuel and flux in the proportions

determined according to the character of
the ore, and mduaed%o a substantially uni-
form condition of fineness are intimately
mixed, and the mixture is charged into a
retort in which it is coked or carbonized
at low or moderate temperatures, for ex-
ample from 350° C. and under such con-
ditions that the ore and fuel are reduced
to a substantially uniform condition of fine-
ness and subjected to distillation which in
its later stages reaches to about 800° C. and
the further condition that the distillation is

-arrested at the stage after the greater part or

the whole or almost the whole. of the tar has
been removed from the charge and while
the residue contains a smbstantial propor-
tion of volatile hydrocarbons, such residue

being a hard and dense coled mass,

By such means mgours and #as are pro-

duced, and thus the distillates and gas eon-
tribute to the economy of the process.
The coked mass or agglomerate produced

.may -on discharge from the retort be di-

rectly passed to the furnace for reduction,
thus aveiding waste of heat.

It will be understood that reduction of
the parts of the charge to a finely divided
cundlition has for its object to ensure inti-
mate admixture, but, according to the re-
quirements in particular cases, the respective
parts of the charge may be used in a coarse
condition. It will, however, be understood
that the proportion and character of the
fuel used is such that a hard coke is pro-
duped. Thus the temperature and extent of
the distillation are determined accordingly.

The agglomerated residue may, moreover
be produced in an wﬁ:l;a;ly hard condition
and a partial or su tial reduction of
the ore to metal be simultaneously effected.
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“There may be added fo the charge any
other re-agent that in particular cases may
be required, which may be incorporated as

- a solid in the grinding of one of the parts
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of the charge, or in the final stage of grind-
ing and intermixture of the whole charge,

3¥ such preparation of a blast furnace
charge, the limestone, when used as the flux,
is caleined, and is uniformly distributed in
the charge. :

The total amount of fuel necessary for
the purpose of complete reduction of the
ore need not be introduced into the blast
furnace wholly with the charge, but instead
part of the fuel may be introduced with the
blast, in the condition of powder, in 5 man-
ner similar to that in which powdered Tnel
is admilied to heating furnaces, the pow-
dered fuel being conveyed to the blast fur-
nace in pipes. The primary supply of air
may be used to spray the powdered fuel,
and the mixed blast of fuel and primary air
may be passed through a nf:-zzlfe, through
which the secondary air may be dirvected.

Any other means may be provided for
feeding the powdered fuel, and for mixing
the fuel with the air blast.

A separale blast of air is advantageously
provided for the powdered fuel, and the
blasts of air and fuel are admiited at tho
boshes in a suitable position, while the
position of the uwsual air blast nozzles is nol
necessarily affected. - : ,

The powdered fuel used is produced ac-
cording to the method deseribed in the co-
pending application No. 560,711 of 1922,

A satisfactory reduction of Cumberland
iron ore has been effected after concenira-
tion by subjecting a charge to a coking oper-
ation m the following proporiions:

492 per cent. of ore.

53 per cent of coking coal.

5 per cent of lime.

The ore and fuel wers reduced to a sub-
stantially uniform condition of fineness
such that the whole passed through a coarse
gecreen, for example of from 6 to 10 meshes
to the linear inech and wfterwards ocoked
under such conditions that the later stages
of the distillation were carried out at a
temperature in the charge of 800° (.
lime was added in the %ﬁr‘m of lmestone.
The duoration of the distillation was deter-
mined by the greater I#rt of the tar having
been distilled from the charge while the
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residue had a substantizl content of vola-
tile hydrocarbons.

‘By such a preliminary treatment the com-
plete reduction of the ore to mefal can be
expeditiously effected and a charge for
smelting produced which requires no neces-

sary additions, Moreover the fuel produced

was in an egpecially hard condition suitable
for supporting the burden in the blast fur-
nace.” Moreover the fuel had a substantial
content of volatile hydrocarbons and had a

substantinlly higher ealorvific value than the

metallurgical coke such as usnally employed.

The Invention comprises the conditions
involved in the production of such an
agglomerated residue and no limitation is
involved ro the particolar temperature

above indieated bul it is one of the objects,

of the invention to effect the distillation so
that in the later stages of the distiliation
the temperature in the charge lies in ihe
neighbonrhood of that indieated. Further-
more the invention is not limited to the
proportions of ore to foel or of the flux
given in the example. The proportions will
vary according te the character of the ore
and of the fuel nsed.

There may be edded to the charge any

other re-agent that in particular cases may -

be required such as for combining with any
impurity contained in the coal used and the
lime added may be in excess of that required
for use as g flux.

We claim t—

1. A method for reducing ores compris-
ing o preliminary ireatment, consisting in
the admixture of the ore and fuel, or of the
ore, foel and flux, together with any other
re-agent and the subjection of the mixture
to a preliminary coking process at low or
moderate temperature, the distillation being
arrested at the stage afier the ter part
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or the whole or almost the whole of the tar

has been removed from the charge and while
the residue contains a substantial proper-
tion of volatile hydrocarbons, substantially
ag described.

2. A preliminary freatment of ores such
as gpecified in the claim 1, wherein the rre
and fuel is reduced te a substantially uni-
Fform condition of fineness and is subject to
distillation which in the later stages reaches

to about 800° (. gubstantially as described.

EDCUARD PERCY CRANWILL GIROUARD.
| FREDERICE. WILLIAM SALISBURY-JOMES,

100

105



