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Th1s mventlon relates to improvements m the

. prcductlon of alkali metal chlorates by electro-- .

) 1yt1c methods. |
The 1mprovements of thls 1nventlon are par-

_tlcularly applicable to the electrolytlc process for
- the manufactule of metal chlorates as described
- in the copending application for United States

- tion by add1tzcri of alkali chloride, is intrcduced

becomes a predommate feature,

b

Letters Patent of Arthur E. Gibbs, Serial No. |

674,627, filed on June 5, 1946 (now abandoned). o

Th1s process mvolves the use of gaseous chlorine

~ for the acidification of electrolytes used in the ]
- electrclytlc production of metal chlorates. Among

~ the advantages of this invention are included the
. increase in the concentration of hypochlorous
.. acid caused by the reaction of chlorine with hy-

-~ . droxyl ions resulting in the acceleration of the

~formation of chlorates by reaction between said

~ hypochlorous acid and hypochlorite ions, and the
conversion of chromate to dichromate ions,
. which proper acidity in the cell is maintained,

by

_.w1thout the necess1ty of addmg hydrochlonc amd: -

‘to the cell liquor. |
In carrymg out the process of the Glbbs apph-

- ‘cation, there are .various procedures by which
;chlcrme may be mtroduced into the cell llquor
For example, the chlorine may be introduced into

the d1scharge side of a cell feed pump or into

- - the tank used for making up the electrolyte after
- the chlorine separation stage.

- methods, however, introduce difficulties in prac-
tice. For example, in employing some of the pos-

S sible methods of introducing chlorine, it has been
--found advisable to use an eXCess of chlorme in
ect, and this excess
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~ order to get the desired eff
“chlorine is later expelled from the cell liquor

- into the cell room, causing a health hazard.

Many of these
30

We have now dlsccvered a simple and effective
method and means for introducing chlorine into

B the electrolyte of such processes that avoids these |

.:_ 40
- introducing chlorine are based on the discovery

difficulties. Our new method and apparatus for

" that, when chlorine is used to control acidity in

.:'.'-:.1--'3011101‘&1‘»8 cell liquor, it is particularly advanta-
-+ geous, in order to make e

| Tective use of the chlo-
rine and minimize the health hazard, to provide

_'-;: a “seasoning” period for the chlorine-treated cell
 liquor before sending it on to the cells. We have

tower. ..
important advantage of permitting the above- .
‘indicated time . interval to elapse after the cell

- liquor has first been treated with chlorine and
- before it is sent on to the cells.

in any convenient manner into a chlorinating

tower designed .so that the depth of electrolyte

~An inlet for
gaseolUs chlorine and an outlet for the acidified
electrolyte are provided near the bottom of this
This procedure and apparatus have the

- This apparatus__
also has the advantage of causing the gaseous

chlorine to pass through a substantial body of
-electrolyte whereby it is completely absorbed,
~and hence there is no wastage of chlori ine.
electrolyte outlet, being located near the bottom
of the tower, has the advantage of utilizing the
- pressure resulting from the extreme height of

the electrolyte to cause the electrolyte to flow

from the tower through connectmg lines and into
the cells.

This eliminates the necessity of feed

pumps and the corrosion and other problems in-
herent thereto.. A further advantage is that the
reactions- initiated by the chlorine have suffi-

“ cient tlme to be completed and hence when the

electrolyte is {introduced - into the cells there is

‘no release of gaseous chlorine to the cell room.

A still further advantage of our invention is
that the possibility of the electrolyte backing
into the chlorine inlet or containers is minimized.

The process and apparatus of our mventlcn are

- illustrated in the accompanying drawing, which
-forms a part of our application. The drawing
“is both a flow sheet of our preferred process and

2 dlagrammatlc representatlon of our preferred

'apparatus

In the drawing the reference numeral { indi-
catee a cylindrical shaped tower which may, for
example, be about 21 feet in height and 2 feet
inside diameter, ﬁtted with a chlorine .inlet 2
opening near the bottom and an electrolyte out-

‘let 3 also near the bottom. The top of the towel -

~ is also provided with a vent for spent gas.

. thus found it desirable to “season” the chlorine-

o sendmg it on to the cell.

According to a preferred embcdunent of my'

'_ '_mventmn the cell electrolyte, after passing
through the chlorate separation stage and hav-
'L 1ng been made up to the apprcpnate ccmposi-

ff,i'.-'treated cell liquor for at least 5 minutes after

it has first been contacted with chlorme before.foo
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" action of gaseous chlorine rising in the tower.

The electrolyte enters the chlorinating tower -f
at 4 and is almost immediately subJected to the

The acidified electrolyte leaves the chlormatmg-

tower at 3, after an ‘average stay in the tower

of at least 5 mmutes and flows thence into the

-electrolytic cells 5. The conduit § communicates |
with a storage tank T and also the apparatus
“used for chlorate separation 8. The liquor from
8 runs into a make-up tank 8 where alkali metal

chloride is added, The elecirolyte then passes
into 1 and is forced by pump Iﬂ into the chlorl-_-

The




R 3 .
nating tower {. 'The chlorinating tower also
"has an overflow line !{ to return excess electro-
lyte to the storage tank 7. We prefer to add the
electrolyte into the top of the tower as shown

- in the diagram, so that, as the electrolyle fiows

down towards the oufblet it 18 sub:leeted to .in-
creasmg ‘coricentrations of gaseous chlorine
‘which is rising in the tower countercurrent to
the flow of electrolyte. This method of adding
electrolyte completely eliminates any. stagnetlon
of electrolyte which might onhermse be’ presenu
in the tower.

In g tyrical operation 1*1w1wng production oi .

- sodium chlorate by electrelysis of sodium. eh“e-r-:

ride in agueous solution, the cell electrolyte con
- tains both the sodium chioride starting il‘l&tﬁ‘“l&l

and some sodium chlorate product from previous.

~operation. The electrolyie also eemams a eme,lr
‘amount of scdium dichromate as a buifer maie- -
rial to maintain the gesired pi ol 5.7 10 6.9 in
the.cells: Fior .exampis, v a vypical e;.eetmlme
there may be 150 grams sodium chloride per lijer,
350 grams sodiuin chlorate, and § grams sodium
dichromate. "As elecirolysis goes on and the sodi-
-um chloride: is convearted to sodium chlorate, the
pH of tixe cell ligquor tends to rise. However, in
the presence of sodium dichrom ete the alkalins
materials tending. to raise the cell ilquor pEH reacs
- with the dichromate, convert it to chromate, .and
‘the cell pFl is.thus at least parsially stalkil .
In order to maintain preee:' pii;, cell iimmr-,--
111 whlch a substantial part of the Lu,lbll" al dic
mate has thus keen converted to chrems
‘being constantly withdrawn from the ecells ab

a PH of about §.9 and is constanti iyl peng replacad
by cell liquor of pII about 5.8 tc § in which tile -
chromate has been at least in part reconverted

to elehremate Ly action of gassous eh*er.;me

*

is also removed from the ceil liguor, as PIoaust,
and the cell liguor is fortified with sodium ¢hlo-
ride' as peintee. out in conne {,i‘nen lth the SHERE
Slnee many THGL..;.ﬂEEEtIGIIS are eeeemle in t‘.iee
process and apparatus of cur invention as abova
~described without departing i "'Q‘Tl- ,Jile. scope of
the 1nvent1en it is intended thsz A7 e e 2.30ve e~
scription of our invention should he i te?pveted
as illustrative, and the invention .is not to be
limited except as sev forth in L - CiR ,::':e U ﬂluh
follow | - S

We claim: R

1. In a process o1 ‘the e.ie; 'y;;c 13370 '111*'“’: 53]
of an alkali metal chlorate by the e’“‘%rnlfme of
an aciaic aqueous soiusion of an alkall meisl

During this recirculating, scme scdium chiovaie

9,628,935

to counteract the tendency of the electroiyte to
diverge irom & sey range of acld concentration,
and holding the treated clectroiyie Ior at least

- five minutes aiter first contacting it with chilo-

¢}

10

L}U

ritie gn:d eemj.e llltl eduee}g it ;nte uhe eieetl olytw .

ceil. T
,_s; The process f(}l prods action 6f .elkau matal

chlorate that comprises subjecting an acidic

alkall metal chloride solution to electrolysis for
electrolytic conversion of the chloride to chlorate,
said electrolyte containing also g smeall amount of
dichromate in selution as a buffering agent, treat-

- ing the acidic electrolyte with slemental chiorine
_;et a-point outside the electrolyiic celi to counter-
Cacv divergence of the electrolyte irom a set range

of acid concentration, and holding the treated
electrolyte for at least five minutes aiter first

'_eemac ting it with chlorine and hefore intredueing
iy 111t0 the eiectrolytie cell. o

. Thne cyclic process for production of sodium
ehle*"etc that eomprises subjscting a sodium
chloride solut ion of pH 5.8 to 6.9 {0 electrolysis

- 10r electr elytie conversion oif the chloride to

S
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- chloride, employing gaseous eHe ne fOr 1A -
taining proper .gecidification. of the so mib 1 phe

step that comprises hoiding tha seiut_ 1 ior-ai-
least five nhnutes after frst contacting the acidic
solution w ith chlorins ‘angd hsicre mt-edumm* it
into the ElﬁCtI'OlYtlu cell, | -

.2. The. preeess for: *Jreeac 510 ef eedmm e 10—

_rate that comprises. subjecting an acidic sodinm

chloride selutlen G ewmelyeﬁs for electrolytic
conversion o1 the chioride 1o chlorate, treatins
‘the acidic electroiyte with eiemental chilcrine
| 'prl_QL_t_Q its introducti on. mte the ele trely-eie zone,
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_cnlorate, sald -eiecirslyte containing also-a smzll

ﬂmeunt of ezehl emate in s&umon as a ouilering

agent, withdrawing . electrolyte from the cell;

eeperetmg eeumm ehie ate 'Li'lf"'l'ELI’OH'I | eatmg
nle acidic elegtrolyte,. while outside. the eell with
elemental chior ine to eeunteraet the divergence
cf the eleet**e...yte irom the ueewed ve,lue in said
F{ range, he...,eme‘ t‘.’:le treated. EIF‘CUTQL‘Y[}B for at

least fve mil-li.;.:t.q after first e*lteetmg_ it with

ehluﬁ ine, and thareafter reinty eeu uig the result-
clectroiyte into the celil. I _
5. The c¢yclic proeess for pleﬁuetion' of sodium.
chlorate that ce?iip**ieee subjecting a sodium chlo-
ride soiution of pE not ereatel thm 5.9 to e.:-.ee-

trolysis for eieetrmytm conversion of the chloride
_'tﬁ chiorate, withdrawing electrolyte from the cell,

_p.:ﬂ" ting sodium ch iel'ete ‘BE:CT‘eil Oin, treatme'
' elgctreiyte. of B not greater than 5.6 Wmle

_e- the cell, with eiemen tal enlorine, me.m--
ing the .electrolyie and chicrine in contact

for et'lea“*“a Ave minutes and until sufficient chlo-.

rine has been ahsorbed and ayarelyzed to lower

the BH of th e tros teu elecirolyte appreci a;blsz,;end :

thereafter_ rein thL."t e;._ef?, th ulc&au_h”e;ﬁétl'{jljfﬁ |

:mte the ceh . SR
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