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Y -"TG all -whom @,t may concern:

Beit known that I, JACOB REESE a utlzen

| . 'ffff:._'of the United States, res&dmg at Plttsburg, in
: ~ the county of Allegheny and State of Penn-
sylvania, have invented an Improvement in

the Basic Process . for the DephOG;phonmbmn

.. of Iron and Steel; and I do hereby declare the
. following to be a full clear and exact descllp f

S tion thereof.

- 10
IR mor;t favorable condmons for dephosphorlza-%
'.tID[l in the basic process. |
B . For-the manufacture of mgot iron and steelQ
SN -by the ordinary Bessemer process, metal was
.15 required which contained not more than one-
.. tenth of one per cent. of phosphorus, and not |
~ . less than two per cent. of silicon and: two per
- .. cent. of carbon.
... silicious-lined v eﬂsel and the acid formed by
the oxlddtlon of the silicon in the metal and
- Dby the wearing down of the lining passed
. into and: 1mpa1ted a-highly-acid character to.
. the slag, effectually prwentmg dephosphori-
o zation of the metal..
25
- of any considerable quantity of an acid sub-
. stance, and therefore in dephosphorizing oper-
. ations it is necessary that the metal should
. De treated with large quantities of basic ma-
terial to take up and nentralize the. 1cld which
SR Inthe new basic process the
. metal is blown while in a basic:lined vessel
. and in the presence of a basic bath prod uced
by basicadditions or injections.
- ation dephosphorization does not take place.
. to any considerable extent until after decar-
- burization and desiliconization have been ef-
- fected, and an after-blow is therefore neces-
oo .osary;. but as the metal at this period contains
but little calorie- producing substance, and as
B la,rge quantities of basic materials are used,
. in somecases the converter is apt to chill and_
© the slag is liable to form accretions at and
~partially choke up the neck and mouth of thae
converter,
- derstood that it would be an advantage to de- |
- velop more heat during the after-blow, and to

30
.- .may be formed.

s

The object of my mventmn is to secure the

The: metal was blown in a

Phﬂsphoms cannot be
readily or rapidly ehmmdted In the presence

In this oper-

Therefore -it will be readily un-

~ reduce the amount of basic material employed

I g .._::.5.0:

S . for the bath,if such changes could be effected.
e Large quantities of lime areused in the forma-
T __'tlon of the basic slag used in the process, the 1 mll be taken up in the metal

l

dmount varymg from ten to twenty ﬁve per
cent. of the weight of the metal, according to
‘the wanner of introducing the lime and ac-
'cordmgto theamount of silicon'and phophorus
present in the metal,
‘been dephosphorized the slag is emptied from
“the converter and becomes a waste productof ..

After the metal has

the process. This waste involves great loss,

1 as it is evident that the cost, of the lime, its

storage, and hdndlmgls a source of considera-

ble expt,nse

It is estimated, when thé basw_
process is in regular and contmuous opera-
tion, a waste of from ten to twenty thousand
tons of lime per annum- will occur at a smgle_
works., |

. Now, the object of my preseut inv entwn 18,

first, to shorten the time of the first period of

the blow by producing and blowmg a plg .
metal low in silicon and high in phosphoras,
so that a greater amounnt of calorific-produc-
ing material may be carried over to and util:

ized in the after-blow to prevent chilling and

the formation of obstructions in'the converter;- -
15

‘secondly, to reduce the amount of basic ma-
terial. employeﬂ which may Le doue, as the
metal produced and blown will contain but

little silicon, and but little silicic acid will be

formed ; tlnrd13 , to utilize the material of the -

waste babm slag by the blast-furnace to pro-

80

duce a hlghlg, -phosphoretic metal low in sili-

con for use of the basic denhoqphorlzmg pro |
.ceqs o

~ The components of the basm Slag when
drawn from the converter or open-hearth fur-
nace, and which 1 propose to utilize in the pro-'-
duction of a highly-phosphoretic non-silicious -
‘pig-metal, will vary according to the amount -
of the various impurities which have been in
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the bath of metal operated upon ; but the fol-
lowing analysis will indicate the components

of any ordinary waste slag from the converter

when operating by the basw process: lime, -
50.21; oxide of manganese, 4.40; sﬂlmc acid,
11, 10 phosphoric -acid, 12.43; magnvtlc 0X-

ide of iron, (Fe,0y,) 11. 25 ; magnebm, 984 ;

and sulphbate of calciam, 1. lﬁ\gwmg a total of

100.38. I find that the large amount of lime
and magnesia oxide present renders the slag
very valuable as a flux in the blast-furnace,
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and that the iron, manganese, and phosphorus

0



o . , - 472,085

In the manafacture of the phosphoretic pig

'-metal low in silicon I make use of the ordi-

- nary blast-furnace and conduct the smelting

16

operation in the usual way, but do not select
ores or stock low in phosphoruas, taking care,
however, that they are lowin silica. An anal-
vsis of the fuel, ores, and limestone 1s taken,
and in cha’rging the furnace a sufficient quan-
lity of the waste basie slag from the converter
or open hearth is added to produce a metal

- .having the required degree of phosphorus.

- In conducting the smelting operation the

~amount of limestone 1n the charge may be de-

) I.S
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creased to a considerable extent on account of
the large proportion of lime contained in the
basic blag ;. but it is advisable that the total
amount of lime in the furnace should be suffi-

cient to thoroughly flux the materials and car-

ry off the silica. 1t is preferable in generalto
regulate the charges to produce a metal hav-

ing about two per cent. of phosphorus, which

. will develop sufficient heat during the over-
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blow for ordinary treatment; but 1n certain

cases where the metal will blow cold phos-

phoretic metal containing from two and one-
half to five per cent. of phosphorus should
be produced, so that when treated in the con-

“verter an additional amount of caloric may be

developed during the after-blow to keep up
the temperature and fluidity of the metal.
After the pig metal has been produced it may

be taken direct to the calecareous-lined Besse-

wer converter or open-hearth furnace; or 1t

may be cast into pigs, remelted in a cnpola,
and run into the furnace or converter.

with calcareousadditions, or with calcareousin-
jections, as described by me in Letters Patent
No. 219,519, dated September 9, 1879, and it
will be found the first stage of the process is
shortened, as there is but little silicon in the
metal and the carbon is consumed rapidly, and
that sufficient caloric is developed by the oxi-
dation of the phosphorus during the overblow
to retain the temperature and fluidity of the
metal, with but little, if any, oxidation of the
IPOII

decreased amount of silicic acid is pmduced
in the converter, and therefore a greater dara-

bility of the calcareous lining isinsured ; sec- |

-The
metal is then treated with a blast of air and

ol B, BT . T

!
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| for the dephosphorization of iron and steel, the

The advantages ofmy mventlon are, first, a |

| converter, especially adapted to produce such

ondly, a large amount of caloric is developed
during’'the overblow and the oxidation of the
metal largely prevented; thirdly, the opera-
tion of dephosphorizingisrendered more rapid, sy
regular, and efficient, thereby increasing the

capacity of the plant and improving the qual-

ity of the product; fourthly, the utilization of
the lime, phosphorus, manganese, and iron in
tbe waste basic slags for the production of 6o
highly-phosphoretic pig metal low in silicon
and, fifthly, by dephosphorizing a highly-phos-
phoretic non-silicionus metal a highly-phos-
phoretic non-silicious slag 1s produced in the
65
a grade of metal in the blast-furnace. | |

Havingdescribed myinvention, whatIelaim,
and desire to secure by Letters Patent, is—

1. As an improvement in the basic process

O
process herein set forth, which cousists in 7
charging the blast-furnace with fuel, iron ores,
and limestone, together with sufficient quanti-
ties of the phosphoretic slag from the Besse-
mer converter or open-hearth furnace to pro- 7j5
duce a highly-phosphoretic metal low in sili-
con, and then heating the metal so produced

in a, calareous-lined vessel and in the presence

of a highly-basic calcareous bath, substantially
as and for the purpose herein set torth,

2. The method for securing the conditions
for efficient dephosphorization of the metal by
the basic process, which consists in smeltihg
iron ores and limestone low in silica, together
with a sufficient quantity or quantities of basic
slag fromn the converter or open hearth in the
blast-furnace, whereby a highly-phosphoretic
metal low in silicon is produced substantially
10 the manuoer and for the purpose set forth,

3. The method herein described of utilizing
slag from the basie process, and of obtaining
a metal high in phosphorus for use in the
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basic process, the same consisting in the addi-

tion of phosphoretic slag from the basie pro-
cess to the blast-furnace charge, in lieu of a
portion of the limestone commonly employed,
substantially as specified.

JAOOB REESE

Witnesses : '
FRANK M. REESE,
ALEX. MCFARLAND.
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