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1o all whom it may concerr:

Be it known that I, ARTHUR EDWARD
(GiBBs, a subject of the King of Great Britain,
residing at Niagara Falls, in the county of

5 Niagara and State of New York, have in-
 vented a Process of Producing Salts of Oxy-
~acids of Chlorin, of which the following 1s a
specification.

These salts _

10. on a commercial scale by electrolyzing a solu-

“tion of a chlorin by the use of platinum an-

- odes 1n a cell without a diaphragrn and crys-

tallizing out the chlorate thus produced, the

best results being obtained when the opera-

15 tion is conducted at temperatures. of about

70° to BO® centigrade. | o

Taking the potassium salt as an example

- the reactions may be represented by ihe fol-
lowing equations: | |

?¢ 1. KCI=K+4CL
2. K+H.0=KHO+H. .
3. 2KHO+Cl:=KCIO+KCl+ H.O.

3K ClO-4-heat in the electrolytic cell=

The potassium chlorid splits up into po-

25 &

tassium and chlorin, but the chlorin reacts at |

~ the moment of formation so quickly to form
30 (as in equation 3) potassium hypochlorite,

with the potash made according to equation

2, that no chlorin is evolved. Three mole-
cules of hypochiorite then decompose, form-
ing chlorate and chlorid according to equa-
35 tion 4. L o

- My invention results in producing chlo-
rates at a current efficiency whichh may be as
high as ninety-six per cent. or nincty-eiglit
per cent., and the operation is conducted 1n
4o such s manner that carbon or graphite an-
odes may be used to advantage for the elec-
~ trolytic step of the process. Such anode so
far as I am aware have never before beewn
used on a cominercial scale 1n connection
45 with the production of chlorates. This enor-
mously reduces the cost of plant necessary to

produce these salts. | | B
- Hitherto in experimenting with graphite
anodes for the production of chlorates two
so principal causes have operated to break
" down or disintegrate such anode. First, the

gas evolved at its surface breaks away parti- | chlorin is evolved until all ¢

have hitherto been pmduced'

e e W

cles of carbon, and in the case of oxygen com-
bines with it chemically, forming an oxid of
carbon, and, secondly, the high temperature

necessary to obtain a good efficiency tends to

break up the graphite. Tg¢ overcome the
first difficulty, I reduce the amount of gas

formed at the anode to & minimum by mak-
ine use of the reaction between chromate and

chlorin discovered by me and described 1n

my copending application, Serial No. 195,994,
filed March 1, 1904, and which consists, es-
sentially, in the simultancous production of
bichromate and chlorate by acting upon a
chromate with chlorin. B

phragm cell—only a very small quantity of
aas 1s evolved at the anode, which when using

temperature, preferably below 37° centi-
crade, removing the liquor from the neigh-
horhood of the electrodes and heating. The

following reactions occur in the cell at low

temperature: -~ .
1. KCl=K+4CL

9. KCrO+3CL=

A portion of the hypochlorites split up in the
Geﬁ’ even at the low temperature. ‘I'be re-
mainder do so when heat is applied, both re-

| actions occurring according to equation 4,

page 1. I prefer to use a diaphragm -cell,
as the output of product per horse-power
hour is greatly iticreased thereby, owing to

eliminating the reducing action of the hydro-

gen at the cathode upon the chlorate or hy-
pochlorite al the anode.

60

conducting this

~operation as described in the above applica-
| tion—i. e., by -electrolyzing a solution of &
chlorid in the presence of & chromatein a aia-

7O

‘oraphite anodes adds greatly to their life.
- | The second trouble is overcome by conduct-
ing the electrolysis at a comparatively low

75

8o

90 .

When the chlorin is produced e]_ectrolyt_ilc- |

ally in the presence of & chromate at a tem-

perature above 37° centigrade, the final re-
sult of the change at the anode may be ex-

pressed by the following equations:
61.CrOs+28CL=38K.Cr:0:+5KCl+KClOs:.

The chlorate is therefore produced entirely
by an anode reaction. jask:
proved in using a diaphragm-cell when no
e chromate has

- .

This may be easily.

100
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been cdnv_erted to bichromate. After or | T claim—.

during ‘the above change some or all of the
alkali formed at the cathode or from an out-
side source may be allowed to react with the
bichromate formed at the anode, producing
chromate according to the following equa-
tion: o SR

9K HO+ K.Cr:Q: =2K.CrO+ H.O.

In this way the bhichromate may be continu-

ally changed to chromate without the in-

crease of either 1n sohution while the c¢hlorate
formation proceeds. The presence of a
chromium compound is not absolutely neces-
sary to produce a high efliciency. |
have present a trace of a chlorid, the hydrate
of the metal with which it is combined heing
sparingly soluble orinsoluble in the solution—
for mmstance,; caleium chlorid—and conduct-
Ing the electrolysis at a temperature prefer-

‘ably below 37° centigrade, raising the tem-

erature of the solution after electrolvsis.

The caleium hydrate being practically “in-

soluble is deposited at the ¢athode, leaving
its chlorin free at the anode. This chlorin

dissolves in the solution at the temiperature

at which the. cell is operated and exerts a

catalytic action, transforming the hypo-
chlorite to chlorate when heat is subsequently
supphied. | ' | - o

I may produce hypochlorites in a similar

manner to the production of electrolytic
bleach liquors and convert the hypochlorite
to chlorate after clectrolysis by Ke:iting the
solution in the presence of chlorin or when

mixed with chlorin or other suitable cata~

lytic agent or carrier of oxygen.

My invention, therefore, 1s not limited to |

solutions containing chromates or bichro-

mates, but is applicable to chlorid solutions

alone or solutions containing a small amount
of alkali, such solutions bheing capable after
electrolysis with carbon or graphite anodes
in contradistinction to hypochlorite solu-
tions produced by other than electrolytic
methods of direct and substantially quanti-
tative conversion into chlorate by applica-
tion of heat.:

—_——— e . s owm  aw e

I may |

1. The method which consists in electro-
lyzing a solution containing a chlorid with s
carbon or graphite anode, at such tempera-
ture as to substantially avoid disintegration
of the anode, and then heating the resulting
solution out of contact with the anode to pro-
duce chlorate, substantially as described. |

2. The method which consists in electro-
lyzing a solution contaming a chlorid with a

carbon or graphite anode, at a temperature

below 40° centigrade, and then heating the
resulting solution out of contact with the

anode to produce chlorate, substantially as
described. -
3. The method which consists in electro-.

lyzing a solution contaming a chlorid and a
compound of chromic acid with a carbon or
graphite anode, at such temperature as to

substantially avoid disintegration of the.

anode, and then heating the resulting solu-
tion out of contact with the anode to pro-
duce chlorate, substantially as described..
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4. The method which consists in electro-

{
anode, at such temperature as to substan-
tially avoild disintegration of the anode, and
then heating the resulting solution out of
contact with the anode to produce chlorate,
substantially as described. | R

5. The method which consists m electro-

l{ﬁing a solution containing a chlorid in a
taphragm-cell with a carbon or graphite.

75

8a

lytically producing hypochlorites, then con- -

verting the same to chlorate by heating the
solution in the presence of a chromic-acid

“compound out of contact with the electrodes,

substantially as described. |
6. 'The method which consists in heating a,
solution containing a hypochlorite:and a com-
ound of chromic acid, and thereby trans-
forming the hypochlorite “to chlorate; sub-

stantially as described.

In testimony whereof I have hereunto set

my hand. | '_ |
- ARTHUR EDWARD GIBBS.
Witnesses: S
LaLIAN GERTRUDE SMITH,
EMMons Bryantr.

It is llerézby-certiﬁ'ed that in Letters P&tént No. 827,721, granted Au_guét 7, 1906
upon the application of Arthur Edwa.rd Gibbs, of Nia,gara;Fullﬁ, New York, for an

1mprovement in “Processes of Producing Salts of Oxyacids of Chlorin,” “an error

“appears 1n.the printed specification 'requiri‘ng-.cur_rection, as follows: In line 11, page 1,

the word ¢ chlorin 5h(.:ul(1~'r_ead cidwid; and that the said Letters IPat&nt should be

PRl A 1]

read with this correction therein that the same may conform to the record of the cas
in the Patent Office. | |

Hi;’;;ni::tl +nd sealed this 28th day of “August, A. D.. 1906,

E. B. MOORE,

Acting Commissioner. of Patents.
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during ‘the above change some or all of the
alkali formed at the cathode or from an out-
side source may be allowed to react with the
bichromate formed at the anode, producing
chromate according to the following equa-
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{
anode, at such temperature as to substan-
tially avoild disintegration of the anode, and
then heating the resulting solution out of
contact with the anode to produce chlorate,
substantially as described. | R

5. The method which consists m electro-

l{ﬁing a solution containing a chlorid in a
taphragm-cell with a carbon or graphite.

75

8a

lytically producing hypochlorites, then con- -

verting the same to chlorate by heating the
solution in the presence of a chromic-acid

“compound out of contact with the electrodes,

substantially as described. |
6. 'The method which consists in heating a,
solution containing a hypochlorite:and a com-
ound of chromic acid, and thereby trans-
forming the hypochlorite “to chlorate; sub-

stantially as described.

In testimony whereof I have hereunto set

my hand. | '_ |
- ARTHUR EDWARD GIBBS.
Witnesses: S
LaLIAN GERTRUDE SMITH,
EMMons Bryantr.

It is llerézby-certiﬁ'ed that in Letters P&tént No. 827,721, granted Au_guét 7, 1906
upon the application of Arthur Edwa.rd Gibbs, of Nia,gara;Fullﬁ, New York, for an

1mprovement in “Processes of Producing Salts of Oxyacids of Chlorin,” “an error

“appears 1n.the printed specification 'requiri‘ng-.cur_rection, as follows: In line 11, page 1,

the word ¢ chlorin 5h(.:ul(1~'r_ead cidwid; and that the said Letters IPat&nt should be

PRl A 1]

read with this correction therein that the same may conform to the record of the cas
in the Patent Office. | |

Hi;’;;ni::tl +nd sealed this 28th day of “August, A. D.. 1906,

E. B. MOORE,

Acting Commissioner. of Patents.

Q0




“eciion In Letters Patent No, 827,721

THTEE T T L N T

—

It is hereby certified that in Letters Patent No. 827,721, granted Augyst 7, 1906
upon the application of Arthur Edward Gibbs, of Niagara Falls, New York, for an

improvement in “ Processes of Producing Salts of Oxyacids of Chlorin,” an error
~appears in.the printed specification requiring correction, as follows: In line 11, page 1,

- the word “ ehilorin " should read chlwid; and that the said Letters Patent should be

readd with this correetion therein that the same may conform to the record of the cas
in the Patent Office.
I'%i;';‘lii_:ll - i sealed this 28th {-];i._}' of ‘A Lrust, A. D.. 19086,
(<kAL. ] | E. B. MOORE,

Aeting Commessioner of Patents.
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