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- hypochlorite for use in the bleaching of pa- |
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UNITED STATES PATENT OFFICE.

IIENRY BLACKMAN, OF NEW YORK, N. Y.

'ELECTRODE.

SPEGIFICATION formmg part of Letters Patent l\To 568 229 dated Sep%embm 22, 1896,

Apphca,tlon filed Februarv 0, 1895, Serial No. 537 305,

To all whom it may concern:

‘Be it known that I, HENRY BLACKMAN, a
citizen of the United States, residing in the
city, county, and State of New York, have in-
vented certain new and useful Improvements
in Electrodes, of which the following is a
specification.

This invention relates to electrodes for use
in electrolytic processes,as,forexample, in the
electrolysis of sodium ehlorid to form sodium

per-pulp and other substances. In such elec-

trolysis much disadvantageis experienced by

reason of the rapid destructlon of the elec-
trodes, particularly the anode, during the
eleetrolytic action. In some inst.ances the
anode 1s disintegrated, and the particles re-

sulting form specks in the electrolyte and in

the products of elecirolysis, and in other in-
stances it dissolves or is decomposed, impair-
ing the color of the electrolyte and of the so-
lution resulting from the electrolytic action.
YWhen such resulting solutions are subse-
quently employed for certain uses, as, for ex-
ample, for bleaching paper-pulp, the particles
are liable to speck the pulp, and the discolora-

. tion of the solution tints or discolors the re-
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sulting pulp, to that extent 1mpairing the

bleaching operation.
ACLOIdlI]G‘ to my present mventlon I pro-

"~ vide an - electrode which possesses sufficient
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conduectivity and 1s not to any material ex-
tent disintegrated, dissolved, or decomposed
either by the electl olyte or duunﬂ‘ the elec-
trolytic action.

‘My invention consists in employing for the
electrode a composition of any oxid of iron or
mixture of oxids of iron possessing suitable
conductivity with the addition of a binding
or fluxing material or materials. The oxid
is preferably a magnetic oxid, such as forge-
scales,orthe native magnetic oxid(magnetite)
may be used. In practice I prefer to use the
residue from pig-iron furnaces known as
‘“black slag.” This slag is a good conductor
and is to be distinguished from gray or glassy
slag, which is largely composed of silicates
and is a poor conductor.

An analysis of the black slag; gives the fol- -

(No specimens,)
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lowing proportions:
Iron (as metallic). . 72.18
O‘{}m 230 S 24.02 |
_— 96.20
Alimina ............ 1.12 ~
SiliCa « e 1.62 55
IJiHl@. et s e en e e e e .50
- Magnesia............ 24
Sulfar............... 17 |
- PIlOSphouc acid...... | 09 6o
- .8.80
100.00

This analysis shows the iron to exist almost

entirely asan oxid,nearly approachingin com-
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position the mean of the inner and outer lay-

ers. of forge-scales.

maguetic proper ties.

present are 1nsigni

form the Vcﬂuable funetion of rendeunﬂ‘ the

Like them, it possesses
The other elements
icant in amount, but per-

A

otherwise refractory iron oxid capable of be-

ing melted.

Hence the slag is fusible and !

may be castintaany desired form for the elec- !
trode. "1t may, however, be used in the form

in which it comes from the furnace.
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As applied to electrolytic bleaching my im-
proved electrode has important and Va;luable

properties.

It 1s a good conductor, does not
speck ordiscolor the electrolyte, and has great
durability against corrosion or dlsmteﬂ'mtlon
by electrolytic action.

30
In fact, it is found

that the longer it is used the less it is affected.

' In electrolytic-bleaching as ordinarily prac-

ticed, that is, by decomposing sodium chlorid,

using carbon as the anode, 1t18 found that

even. with the most refractory carbon there
i1s a continual disintegration of the carbon,
disengaging in the 165111131110' sodinm hypo-
chloute solutwn fine pcutlele or specks of

carbon, which it has been found exceedingly

QO

difficult and in fact almost impossible to re-
move by filtration or otherwise, so that when
the solution is employed for bleaehm o paper-
pulp, for example, the pulp is found to be

slightly discolored by the minute specks of 95‘
| carbon which are deposited upon it. -
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- test .001 of one per centum, and on the third

test .0005 of one per centum
show that at the outset the corrodible portions
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With an anode of black slag instead of car-
bon the specking or discoloration of the so-
lution is reduced to such an extent as to be
practically insignificant, even at the outset,
when the disintegration is greatest.

Three successive tests of my improved
electrode used as an anode in decomposing a
solution of sodium chlorid under a suitable

electric current, continued for six hours in

each test, showed the loss to be on the first
test .037 of one per centum, on the second

T'hese tests

of the slag are rapidly dissolved, quickly re-
ducing the amount of corrosion to practically
nothing. If desired, the almostinfinitesimal
amount of hydroxid of iron as it is disen-
caged is readily removable by the most sim-
ple filtration, (as by filtering through two
inches of sand ,) being thus far e easier of sepa-
ration from the liguid than is the finely-di-
vided carbon which results when a carbon
electrode is used.

The solution of sodium hypochlorite re-
sulting from electr ols*bls of common salt, has
no pemeptlble corrosive or dissolving effect
upon the black slag, even after immersion of
the latter therein for several days.

Myi
by mixing the black slag with other mate-
rials or substances in .varyillg proportions as
circumstances or experience may dictate,
such as with pulverized carbon and a bind-
ing agent; also by substituting other oxids
of iron than that found in the black slag, any
magnetic oxid being suitable, such as forge-

scale or magnetite; or my invention may be

further modlﬁed b} mixing two or more oxids

together and adding su ficient of any fluxing

a,tel]al to enable the mixture to be fused
and run into a solid body or cake.

In my application filed May 21, 1895, Serial |

| No. 550,104, Thave made the following

nvention is susceptible of modification

A _ 568,229

claims: 1
““1. Ananode for use in electrolytic decom-

position consisting of electroconductive oxid

of iron in a dense impermeable mass, sub-
stantially as set forth.
‘“3. The combination in an electrolytic ap-

paratus, with a receptacle for the electrolyte

and a cathode, of an anode consisting of dense
impermeable magnetic iron oxid.”

These claims are in issue in an inferfer-
ence,No. 17,641, in which my said application
18 1Imvolved. Ihereby disclaim in and for my
present application the invention defined in
said elaims and limit the claims in the pres-
ent application specifically to the composition
of an electroconduetive iron oxid with a flux
adapted to promote the fusion of the oxid to
constitute the material for the electrode, or
at least for the Glp(}&(}l’] surfaee thereof.

~What I claim is—

1. An anode for use in electrolytic decom-
position consisting of a dense impermeable
mass of combined electroconductive iron oxid
and a ftux capable of acting to promote the
fusion of the oxid.

2. An anode for use in electrolytic decom-
position consisting of the dense impermeable
composition of iron oxid and fluxing mate-
Il als known as “‘black slag.”

. The combination in an electroly Lle appa-
mbus with a receptacle for the electrolyte
and a cathode, of an anode the exposed sur-
face of which consists of combined electro-
conauctive iron oxid and a flux, in a dense
impermeable condition. .

In witness whereof I have hereunto signed
my name in the presence o;t two subsenbmﬂ
Wltnesses |

' HENRY BLACIKMAN.
Witnesses: -
ARTHUR C. I'RASER,
GGEORGE Il. PRASFR

o ﬂ‘enel‘ic -
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