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To all whom it may concern.:

Be it known that I, GrEorc ORNSIEIN, a
citizen of the German Empire, residing at
New York city, in the county of New York
and State of New York, have invented cer-
tain mnew and useful Improvements 1in
Bleaching Processes, fully described and
represented in the following specification.

"This invention relates to processes of
bleaching; and it comprises a method of
bleaching organic materials, such as animal
and vegetable fibrous materials and ma-
terials derived therefrom, such as paper,

cloth, pyroxylin, ete., by the aid of chlorin,

wherein bleaching is effected by a bleaching
liquor initially composed of a solution of

neutral chlorids and free HOCI; as in a
“method of bleaching wherein chlormn 1s

brought into solution in water 1n the pres-
ence of suflicient base to convert all or sub-
stantially all the HCl formed into a neutral
chlorid while leaving the HOCI formed un-
affected, the amount of water employed be-

ing sufficient to insure that the bleaching

solution so formed shall be dilute enough to

‘be non-corrosive to the fiber or material to

be bleached, such great dilution being usu-
ally of the order of magnitude of a tenth
per cent. or so of HOCI; and such solution
or bleaching liquor being formed 1n contact
with the goods to be bleached or being pro-

‘duced immediately prior to contacting it
‘with such goods, and the base employed be-

ing either one which will not combine with
HOCI at all, in which event the amount
may be relatively large, or being one which
will combine with HOC] as well as Swith

HCI, in which event only the amount neces-

sary to neutralize the HCI is employed ; and

it further comprises a method of bleaching

wherein such a bleaching liquor contalning
initially no free HCI is kept free of HCI

formed from the reduction of the HOCI
during the progress of the bleaching by the

presence or addition of a base adapted to
combine with such HCI as fast as formed;
all as more fully hereinafter set forth and
as claimed. '

Chlorin has been used in bleaching for a
very long time. The direct introduction of
free chlorin into the bleaching solution was,
however, quickly abandoned in favor of
various bleaching agents made with its aid;
¢. e. it was converted into something else

and the other thing then used, such other

Sﬁeciﬁcation of Letters Patent.

Patented Mar. 25, 1919.

~ Application filed December 2, 1916, Serial No. 134,748,

thing being ordinary bleaching powder or
something analogous. Chlorin as such is
used only when some other action than
bleaching is also desired, as in removing in-
crusting material from fiber. Chlorin ex-
ercises an energetic action upon nearly all
organlc matters, the action being sometimes
a, combination of the chlorin with the or-
oanic matters (chlorination) and sometimes
a more or less far going attack. The
bleacher wants a destruction of the rela-
tively sensitive organic substances which
constitute coloring matters associated with
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the fiber, but he does not want any attack

on the relatively less sensitive organic sub-
stances of the fiber itself; the fiber must not
be attacked or weakened. This fact and the
difficulty of controlling the action of chlorin
led to its abandonment in favor of the use
of bleaching powder whose action was
milder and more certain.

This interposition of a separate. manu-

facturing step, the production of bleaching
powder, between the production of chlorin
and the bleaching operation, inevitably how-
ever adds to the cost of bleaching; and the
more so since for certain reasons pointed
out hereinafter, there 1s a marked loss in
bleaching efficiency due to the intermediate
step.

In the manufacture of bleaching prepara-
tions, the chlorin in the presence of moisture

and a sufficient amount of caustic alkali such
as lime forms a hypochlorite and a chorid;
calcium chlorid, CaCl,, and calecium_ hypo:
chlorite Ca(ClO),, for example. Bleaching
powder-ig~in substance a mixture of these
two compounds with an excess of lime.

- Some lime in excess 1s necessary to insure

combination of all the hypochlorous acid
and stability of the product. Any free hy-
pochlorous acid in contact with a hypo-
chlorite leads to production of chlorates,
which have no bleaching power. The for-
mation of more or less chlorates 1s however
inevitable in the making of bleaching pow-
der, since even with an excess of lime pres-
ent, there may be local over-concentration of
chlorin, producing free hypochlorous acid,
or the lime may be somewhat carbonated.
Hypochlorous acid does not decompose car-
bonate of lime nor react with 1t.

In use, the eflicacy of bleaching powder
depends upon a liberation of hypochlorous
acid in some manner, the latter having ma-
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terially stronger bleaching action than neu-
tral hypochlorites. Liberation of hypo-
chlorous ucid, however, from a hypochlorite
involves a new reaction to be effected, and
to develop the hypochlorous acid in this
way 1n a slow, uniform and progressive
manner is difficult. _

In the present invention I have substi-

tuted for the methods of the older art an

operation in which while the bleaching is
substantially effected by hypochlorous acid

the intermediate formation of neutral hypo-
chlorites and the reliberation of hypochlo-

rous acld are avoided; the operation from a
practical point of view, however, being the
use of chlorin itself. In order to do this I
produce the bleaching solution by introduc-
1ng the chlorin into sufiicient water and sup-
plying also material capable of combining
with hydrochloric acid, this material, for
many purposes, being most desirably one
which will not combine or react with hypo-
chlorous acid. The chlorin may be added
to the water containing the material to be
bleached so that the HOCI 1s produced in
the actual physical presence of the material,
and it may be added as a gas or in the form
of a strong water solution, such as may be
obtained by contacting chlorin with water
in an ordinary tower device. Addition of
chlorin or solution may be continuous or in-
termittent; and any suitable type of bleach-
1ng apparatus may be used. The addition of
base may be continuous or intermittent; or
1f the base is one which will not combine
with HOCI all that may be necessary in the
operation may be supplied at one time prior
to the beginning of the bleaching. o

Chlorin when brought into contact with
water forms, tc some extent, a direct solu-
tion of the gas (“chlorin water”), and to
some extent 1t reacts with the water to form
hydrochloric acid and hypochlorous acid in
the sense of the following reversible or equi-
librium reaction:

OL, + H,0=2HCl +HOC!

In the presence of sufficient water, the re-
action will go entirely to the right, the chlorin
as such disappearing, being wholly hydro-
lyzed into hydrochloric and hypochlorous
aclds. - With less water, other conditions
being the same, the hydrolytic products tend
to react on each other and limit the move-
ment of the reaction to the right and more
or less chlorin as such remains in the solu-
tion. With complete, or substantially com-
plete, hydrolysis of chlorin resulting from
the presence of sufficient water alone, bleach-
ing liquids can be obtained which contain the
two acid hydrolytic products and have high
bleaching efliciency with substantially no cor-
rosive action on the fiber. In another appli-
cation, Serial No. 134,749, filed December 2,
1916, I have described and claimed a process
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of bleaching depending upon this fact and
involving bleaching with the aid of the acid
hydrolytic products of chlorin. Insaid other
application, in the operation as described and

‘as claimed broadly more or less of the HCI

may be neutralized by the use of bases; but
specifically the bleaching is in a solution con-
taining substantially all the HCL

In the present invention, I modify this
procedure to the extent of producing a sub-
stantially complete neutralization of the HC1
formed 1n the hydrolysis with substantially
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no neutralization of the HOCl. HOCI when

“neutralized loses much of its rapid bleaching

action. With the formation of free HOCI
comes of course the question of its stabil-

80

ity, HOCI not being a very stable body and

particularly in the presence of neutralized

HOCI, that 1s to say, of hypochlorites.” But
where the HOCI, as in the present imven-

tion, 1s used in bleaching substantially as
soon as 1t 1s formed, the bleaching action
commences too quickly to permit the insta-
bility of the HOCI in the dilute solutions of
the present invention to be of any impor-
tance; and under these conditions the re-
action which leads to the formation of chlo-
rates becomes of no practical importance, be-
cause 1t 1s a relatively slower reaction, and
dependent usually on the formation of hypo-
chlorites which 1s substantially or wholly
avolded In my process.. o

Also, free chlorin may tend to decompose
the hypochlorous acid to chlorate with loss
of bleaching power. The rapid decomposi-
tion of the HOCI is caused by heat, or free
chlorin, or hypochlorite salts or by high con-

- centration. When both HCI and HOCI in

the free state are produced from Cl, and re-
maln in solution, very great dilution is
necessary to completely dissociate the CI,
and eliminate the destructive action of the
Cl, on the HOCIL. By neutralizing the HCI
the hydrolysis of the Cl, is allowed to pro-
ceed without such very great dilution. Thus
the upper limit of concentration is raised by
this partial neutralization without producing
too great instability. Even then, strong solu-
tions are unstable. While, therefore, the
neutralization of the HCI makes it possible
to secure greater dissociation of the Cl, and
therefore substantially stable solutions of
much greater concentration than those con-
templated in the process claimed specifically
in the co-pending application above referred
to, nevertheless, as indicated elsewhere here-

1n, I prefer not to exceed a fraction of 19 of

tfree hypochlorous acid in the bleaching solu-
tion.

While the theories as to the exact way in
which HOCI effects bleaching are many and
various, the net result of the action is that O
disappears by combination with the coloring
matters to be removed and HCI, or free
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bleaching operation with bleaching powder a
transitory formation of HCI 1s supposed to
occur more or less continuously ; as the HOCI
is formed and decomposes it furnishes HCl
which sets free more HOCIL. In operating
according to the present invention, I may,
and it 1s sometimes most desirable to, neu-
tralize this HCl formed from the HOCI 1n
the bleaching operation as well as the HCI
formed by the hydrolysis of the chlorin.

In one practical embodiment of this inven-
tion I charge the bleaching vessel with water,
the goods to be bleached and a suitable quan-
tity (which may be an excess) of material

capable of combining or reacting with HCl:

but not with HOCI, and then slowly intro-
duce chlorin, either as gas from a chlorin
generator or from the more convenient com-
mercial tanks containing liquid chlorm.
Again T may preliminarily convert such
chlorin in measured amounts into chlorin
water solution and then add such solution.
Addition of chlorin gas or solution may be
progressive during the bleaching operation.
As the material to take up the HCIl and
which will not combine with HOCI, I may
use sodium bicarbonate, potassium bicarbon-

ate, borax, sodium phosphate, sodium sulfate,

chalk, or limestone, zinc oxid or carbonate,
barium carbonate, strontium carbonate, etc.
HOC] as a matter of fact, for practical pur-
poses, does not react with any of the basic
bodies save caustice soda, caustic potash,
caustic lime, baryta, strontia, potassium car-
bonate and sodium carbonate.

Under the stated circumstances, the chlorin
hydrolyzes with the water to form HCI and
HOCI in the sense of the equation given ante.
But as something is present to remove the
HCI as fast as formed, the reaction readily
proceeds entirely to the right with the forma-
tion of HOCI. This HOCI exercises its
bleaching action and gives more HCl which

- 1s also taken up by the basic bodies present.
49 ]

The final result 1s a solution containing neu-
tral chlorids and the excess of the base 1f sol-
uble. If the basic body is insoluble, as with
chalk (calcium carbonate), it remains undis-
solved and the exhausted bleaching hquid 1s
a neutral solution of chlorids. B
Where bases capable of uniting with
HOCI are used, as they may be, they should
be used quantitatively in order to neutralize
substantially all of the HCl without sub-
stantially neutralizing the HOCI, and it is
best to add them in the required quantity
progressively during the production of HCI
A slight temporary excess does no great
harm since HCl as soon as formed will
break up any hypochlorites and reliberate
the HOCI. And no time is afforded in the
present operation for any substantial
amount of action between the hypochlorous
acid and the hypochlorites, that is, for the
formation of chlorates. ' '
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The use of a base capable of reacting with

both HC1 and HOCI is claimed specifically

in my co-pending application, Serial No.
134,829, filed December 4, 1916.

The various bases and other materials
used for preventing the presence of HCIl and
which will not combine with HOCI may also,
if desired, be added progressively during
the operation, either intermittently or con-
tinuously. Portions of a suspension of cal-
cium carbonate In water may be, for ex-
ample, added to the bleaching vessel from
time to time or as a slow stream. A sodium
bicarbonate solution may be added 1n the
same way.

The rate of introduction of the chlorin
depends upon the speed with which bleach-
ing can be effected ; but I ordinarily manage
1t so as not to have at any one time a con-
centration of over, say, a tenth per cent. or
so free HOCI in the bleaching liquor as used.

In the operation which has been particu-
larly described, it will be noted that in sub-
stance chlorin i1s used directly for bleaching,
being directly introduced into the bleaching
apparatus, though the actual bleaching is
due to hypochlorous acid. The bleaching is
done in a solution which is substantially
neutral; neutral, that is, as regards any
acidity due to HCl. Where sodium sulfate
or sodium phosphate are used the solution
may become somewhat acid due to the for-
mation of sodium bisulfate or monosodium
phosphate but the presence of HC(CI is never-
theless obviated, and the solution 1s there-
fore not acid in that sense. HOCI itself 1s
so weak an acid that its acidity may be dis-
regarded.

In the present invention, where I am)
bleaching with HOCI produced directly
from chlorin, I find that in addition to a
oreat certainty and safety of operation I am
enabled to effect notable economy over the
ordinary process in which the chlorin is first
converted into bleaching powder or other
hypochlorites and then this bleaching pow-
der used. In bleaching paper pulp, for ex-
ample, I achieve important economies which
at times have amounted to as much as 30
per cent. less chlorin when using it direct as
compared with using chlorin in the round-

about way, via bleaching powder, of the

usual art.

In addition to the economy over the usual
process offered by doing away with decom-
position of HOCI to form products without
bleaching power, the present operation af-
fords the economy due to exact work.
with the contemplated slow and regular but
direct introduction of chlorin the possibility
of exact measurement of quantities is given.
A commercial cylinder of liqguid chlorin may
for instance be weighed and a slow stream
of gas allowed to escape through a suitable
reducing valve, the operation being discon-
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“tinued assoon as the cylinder shows the cal-
~culated loss 1n weight; or the flow. of gas

may be through a suitable meter. When

-using a solution of chlorin, a flow of water
RN 1
“able mechanism, a reducing valve on such a
~cylinder so as to give proportioned amounts

through a tower may govern, through suit-

of chlorin and water in the absorption
tower thereby producing chlorin solutions
of known strength which may be conven-

lently used in the present operation.

Wihile I have hereinbefore described an
embodiment of the invention where the
HOC] is produced directly in the presence
of the goods to be bleached, the chlorin,
either as a gas or a solution, being directly
introduced in the vessel, the HOCI being de-
veloped and the HCI being neutralized there-
m, yet of course so long as no substantial
time 1s afforded for the decomposition of the
HOCI, 1t may be formed at a point more or
less remote from the goods; that is, it 1s not
necessary in my invention, in its broader as-
pect, to produce the HOCI in the actual
physical presence of the goods. It is suf-
fictent if it be brought into contact with
the goods substantially as rapidly as it is
formed and without delay, most desirably
flowing from the point of production to the
point of use as fast as it is made without
delays for storage, etc. I may make a weak
solution of a strength safe for the goods to
be treated and deliver this weak solution
directly to such goods. I may, for example,
develop it in another vessel connected to the
bleaching vessel, producing an active circu-
lation of liquid between the two vessels.
This method offers a certain amount of con-
venlence. But, since the exhausted bleach-
g liquor, that is the liquor after the dis-
appearance of HOCI, is not of value, I may
do the whole operation in a flowing current
of liquid passing into and through the
bleaching vessel, bleaching the goods as it
goes and using up the HOC] it contains. In
so doing it is often convenient to develop
the free HOCI outside the bleaching vessel
1tself, For example, a weighed or meas-
ured amount of chlorin may be led into a
tower in continuous manner and there con-
tacted with a proportioned flow of water,

the mixture so formed flowing over, say,

pieces of limestone or chalk and flowing
thence directly to the bleaching vessel. In
so doing, while the HOCI is not developed in
the bleaching vessel, yet the utilization after
the formation is so quick that, for the pres-
ent purposes, 1t 1s much the same thing. In
so using a flowing current of liquid contain-
ing HOCI and introdueing it into the bleach-
ing vessel, it may be allowed to accumulate
therein until the full amount necessary is
obtained. _

In using this flowing current method of
producing the bleaching liquor it is not

1,208,553

“mnecessary to use an insoluble base int a tower

in the way described, for, obviously, the
same result, for the present purposes, can be
attained by adding any other substance
capable of reacting with HCl. For example,
the current of water which 1s brought into
contact with the chlorin may contain a suf-
ficient amount of sodium bicarbonate dis-
solved therein. Or milk of lime, or any

other 1nsoluble or soluble base, may be added

to the current and allowed to react with the
HCIl. Here, as before, it is only necessary
to use such precautions as to neutralize the
HCI while leaving the HOCI unaffected. In

w»the present invention it is sought to bleach

in the presence of free HOCI in solution in
the substantial absence of chlorin either as
such or as HCL - '
When using this flowing current method
wherein HOCI is made outside the bleaching
vessel proper but immediately introduced
therein, there is the question of the disposal
of the HCIl formed from the HOCI in the
bleaching operation. Where an insoluble
base or basic material, such as limestone, is
used in the tower, it is ordinarily desirable
to have further base in the bleaching vessel
proper. And the same is true where insolu-

ble basic bodies are added to or contacted
with a flowing current in other ways outside

the bleaching vessel, unless they be sus-
pended in the liquid. Where the basic body
1s one which is soluble 1n water but not ca-
pable of reacting with HOCI, the full
amount may be added in the flowing current.
An excess of sodium bicarbonate passes for-
ward with the HOCI and reacts with the sec-
ondary HCl during the bleaching. Where
a soluble base capable of reacting with both
HCI and HOCI is added in the flowing cur-
rent method outside the bleaching vessel,
obviously only enough must be added to
combine with the HCl formed during the
formation of the bleaching liquor. In this
event, a subsequent addition of base in the
bleaching vessel may be made, such base be-
ing supplied concomitantly to the develop-
ment of the secondary HCI therein if it is

one which will combine with HOCI.

In this flowing current method of devel-
oping HOCI, instead of using gaseous
chlorin for contacting with the current of
water, I may of course use a solution of
chlorin made elsewhere. That is, I may
make, for instance, a saturated solution of
chlorin in water by passing chlorin gas
through a tower in countercurrent to water
and then use this saturated solution for
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solution. - _
This flowing current method of forming
the bleaching liquor, and, more broadly, the
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method 1nvolving a continuous or continu-

mng supply of regulated amounts of chlorin,

~which may be carried out in this flowing
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current way, is claimed specifically in my
co-pending application Serial No. 134.829,
filed December 4, 1916, -
- Where the solution i1s made before the be-
omning of the bleaching operation, the
bleaching solution 1is, as regards HCI,
initially neutral. This initially neutral
liquid from which the primary HCl formed
m the hydrolysis of chlorin has been re-
moved, when introduced into the bleaching
vessel may become progressively acid, due
to the conversion of HOCI into HCI.
secondary acidity may be obviated by addi-
tion of basic material, or it may be neg-
lected. Where the amount of water in the
bleaching liquor is quite great, and in the
case of many materials to be bleached, the
presence of HCI 1s unimportant and may be
even advantageous. Both methods of op-
eration, that i1s, where the secondary acidity
1s neutralized and where it i1s not, have their
advantages 1n special relation and both are
within the purview of the present invention.
In the case of material containing some al-
kali, as 1s frequently the case with alkali
treated goods, such as soda rag pulp, the
alkali so contained must of course be allowed

for in calculating the total amount of base to

be used 1n the present invention. And in the
event that the goods are too alkaline to per-
mit development of free HOCI in the man-
ner contemplated in the present invention,

-1t 1s sometimes advisable to neutralize all or
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a portion of such alkali with a suitable acid
prior to the beginning of the bleeching op-
eration proper.

The term “basic material” as used in the
claims 1s to be understood as including all
substances or materials which will react with
free HCI to produce a chlorid, and where I
have in the claims indicated the introduction
ot chlorin I mean to imply that it may be
introduced either as a gas or as a solution.

What is claimed is:—

1. The process of bleaching, which com-
prises producing a solution of HOC] by in-
troducing chlorin into water and causing
substantially complete conversion of the
chlorin by supplying sufficient basic material
to take up substantially all the HCl formed
by hydrolysis in the solution, the amount of
water employed in making such solution be-
ing sufiicient to give a solution of great dilu-
tion, and submitting the material to be
bleached to the action of such solution at the
time or substantially at the time of the pro-
duction of the HOCL. . '

2. The process of bleaching, which com-
prises producing a solution of HOCI by in-
troducing chlorin into water and causing
substantially complete conversion of the
chlorin by supplying sufficient basic material
to take up substantially all the HC! formed
in the solution, the amount of water em-
ployed in making such solution being suffi-

The

tration and rate of introduct

cient to give a solution of great dilution, and

submitting the material to be bleached to
the action of such solution at the time or
substantially at the time of the production
of the HOCI, basic material being present
during such bleaching action to take up
HCI formed by the reduction of HOCI inci-
dent to bleaching. | | '

3. The process of bleaching, which com-
prises producing a solution of HOCI by 1n-
troducing chlorin into water and causing

‘substantially complete conversion of the
chlorin by employing sufficient water to give

a solution of great dilution and supplying
sutficient basic material to take up all the

HC! formed by the conversion of chlorin

and 1 the bleaching operation, such mate-
rial being one which will combine with HCl
but not with HOCI, and submitting the ma-
terial to be bleached to the action of such
solution at the time or substantially at the
time of the production of the HOCI.

4. The process of bleaching, which com-
prises producing a solution of HOCI by in-
troducing chlorin into water and causing
substantially complete conversion of the
chlorin by supplying sufficient basic mate-
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rial to take up substantially all the HC1

formed in the solution, the amount of water
employed 1n making such solution being
suflicient to give a solution of great dilution,
and submitting the material to be bleached
to the action of such solution at the time
or substantially at the time of the produc-
tion of the HOCI, part or all of the HOCI
being formed in the bleaching vessel.

5. The process of bleaching, which com-
prises forming free HOCI in an aqueous me-
dium with the aid of chlorin and a basic
material, and in the presence of sufficient
water to give a solution of great dilution,

-and submitting the material to be bleached

to the action of such solution at the time or
substantially at the time of the development

of the HOCIL.

6. The process of bleaching, which com-
prises introducing chlorin into water in the
bleaching vessel in the presence of sufficient
basic material to take up substantially all
the HCl formed in the hydrolysis of such
chlorin and in the bleaching operation with-
out uniting with substantially any of the
HOCI formed 1n such hydrolysis, and main-
taining the concentration and rate of intro-
duction of chlorin such that the bleaching
solution will be substantially stable.

7. The process of bleaching, which com-
prises introducing chlorin into water in the
bleaching vessel in the presence of sufficient
basic material to take up substantially all
the HCl formed in the hydrolysis of such
chlormm and in the bleaching operation, such
material being one which will not re-act

with HOC], and maintaining the concen-

ion of chlorin
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‘the HCI only,

such that the bleachmg solutlon will be sub-
stantially stable. -
8. The process of bleachmo* Whlch com-

prises 1ntrodueing chlorin into. water in the
bleaching vessel, the -introduction of the

chlorin bemg a gradual introduction and
continuing durmﬂ' at, least -a part. of the

bleachmg opera,tlon, and supplymcr basic

material to the water to take up substan-

tially all the HCI formed in the hydrolysis

of :the chloun and in the bleﬂ.chmo' opera-

tion.

9. The_ process ot bleachmcr which com-
prisés introducing chlorin into water in the

bleaching - vessel, the mtroductmn of the

chlorin being a. gradual introduction and
continuing cfurmg at least a part of the
bleaehmg operation, the water containing

sufficient basic materml which will combine
‘with HCI but not with HOCI to take up all

the HCl formed in the hydrolysis of the
chlorin and in the bleaching operation.
10. The process of bleaching which com:

prises supplying a measured flow of chlorin
‘to water under condltmns which result in

the -substantially immediate formation of
HOC! and dlsappearance of chlorin as such,

producing a solution containing in the free

state all the HOCI so formed, basic material

being supplied to the: water to take up at
least a part of the HCI formed in the solu-

tion, and subjecting the material to be
bleached to the action of the solution so pro-
duced, the introduction of chlorin being a

.O'radual introduction and continuing durmﬂ'
at least a part of the bleaching operatmn
11, The process of bleachlng which com-

prises producing HOCI and HCl directly
from CL, in the presence of sufficient water
to give a solution containing not more than
a tenth per cent. or so of HOCl neutralizing
and bleaching fiber with. the

solution of HOCI formed.
-12. The process.of- bleachmg which com-

;:_prlses producing HOCl and HC] directly
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drom Cl, in the presence of sufficient water: -
~ to give a solutien containing not more than -

a tenth per. cent. or so of HOCI, neutraliz-

ing-the HCI only, and bleaching

fiber with. .
the solution of. HOCl formed, HCI formed

from-the HOCI in bleaching: bemo also neu- . .

tmhzed

13. The processl of bleachmcr- whlch com- .r-_:

prises subjecting the material to be bleached

to the action o:t a.dilute and substantlally-_--

‘stable bleaching liquor containing- free
HOCI and sufficient base which will not

combine with HOCI to substantially neu-
tralize the HCl produced during the bleach-
ing operation.

14 The process of bleaching, which com-

‘prises subjecting the material to be bleached

to the action of a dilute and substantially
stable bleaching liquor containing free

HOCI and a base adapted to neutralize HCI
but which will not unite with HOCI.

15. A bleaching solution produced di-

rectly from chlorin and containine HOCI

and a base adapted to neutralize HOI but
70

which will not unite with HOCI, the solu-

tion being 1nitially without unneutralized-

HCl and containing substantially all the

chlorin 1in the form of free HOCI and neu-
tral chlorid.

16. A. bleaching solution produced di-
rectly

99;
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75
from chlorin which contains HOC]

and neutral chlorid and a base adapted to

neutralize HCl but which will not 11111136 with
HOCI, the solution being initially without

unneutralized HCI and contalnmg substan-

tially all the chlorin in the form of free
HOCI and neutral chlorid.
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In testimony whereof I have hereunto set '

my hand 1n the presence of two subscribing

_Wltnesses
- - GEO_RG_ORNSTEI_N.
Witnesses: |
A. L. KenT,

Paun H. Fraxke.

Coples of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
| Washington, D.C.”
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