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This invention relates to a nmethod for the preparation of concentrat ed

sol utions &fo gkl i zed hypobronites. This invention al sg. rrﬁ{ fofs3 ¢
stabilized solutions of hypobronites qgbtained by the process of t?n
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predom nant at pH hi gher than 9. Al kaline hypobrom’tes can be prepared at

| ow t enperature, WU PHONS QFPTABI IZE T HORGBROMIAMS i de is provided. A
supersaturated solution can be prepared at 10C, if 90% of the equival ent
amount of bromine is fed to a 10 N solution of NaOH or KOH The

pent ahydrA . ins to precipitate at -30C, and keeps
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However, the precipitation 1s slow Tlsrm operation ena Iesthe
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decrease of water concentration.
nvention.

Background of the Invention

Hypobromous acid is one of the most potent sanitizers among the oxidizing
halogenated compounds. Since it is a weaker acid than hypochlorous acid

(pK=8.8 at 25°C), it is predominént at pH higher than 9.

Alkaline hypobromites can be prepared at low temperature, with good
yield, if an excess of hydroxide is provided. A supersaturated solution can
be prepared at 10°C, if 90% of the equivalent amount of bromine is fed to a
10 N solution of NaOH or KOH. The pentahydrate NaBrO.5H20 begins to
precipitate at ~3°C, and keeps precipitating at lower temperatures, while
the heptahydrate begins to precipitate at —7°C, and keeps precipitating at _
lower temperatures. However, the precipitation is slow. This mode of
operation enables the preparation of MOBr solution (M = Na, K), but these
are not stable enough for practical and commercial application.'
Concentration increase of the MOBr has a beneficial effect on the stability

because of the simultaneous decrease of water concentration.

Hypobromites, e..g. sodium hypobromite, can also be prepared from the

reaction of bromides with an oxidant, e.g., chlorine or hypochlorite. The




Hypobronites, e..g. sodi um hypobronite, can also be prepared from#hel6 2008
reaction of brom des with an oxidant, e.g., chlorine or hypochlorite. The 2
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t he di sadveyy @@es9f Yi el ding equivalent anounts of NaOBpcandsNgE - Since
the NaOCl solutions thenselves contaip NaC in equival ent amount with
NaCCl, and nostly contain at npst 15. 8wt % NaOCl, the obtainable
concentration of NaOBr is relatively low The strong oxidizing potential

of the hypeathicnwuth hypochderdtichyipsihenilisedvantage of haehdiney wadiviferdul t to
stabilize. Several classes of stabilizers, anong them am des, am nes,

sul f onani @&?Wélcﬁrﬁﬁé, rsamd el acrince thairPel sabitipnsafemsplivest oi ns, have
been suggested i he pri.or.art. However, ,des .and ami nes. are generally
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being stakke to the attack of hypochl orous and hypobronous acids. The

| atter react at |low tenperatures with the alkali salts of sulfam c acid,
affording chloro- and bronoam dosul f onates XHN- SCBM However, some strong
oxi dant s, %gong them.chl ori ne and brom ne, can attack the NH2 function

i ber at i nd P8 ¥rogeardieine potesdalad thaihydreremons peidcrnb hypitepmitespr i ses
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them amides, amines, sulfonamides, melamine, sulfamic acid, cyanuric
acid, and hydantoins, have been suggested in the prior art. However,
amides and amines are generally oxidized by the hypobromites. Urea is
decomposed down to nitrogen and other amides are transformed to amines

that in turn can be oxidized to nitrogen.

Sulfamic acid and its salts have been mentioned as stabilizers, being
stable to the attack of hypochlorous and hypobromous acids. The latter
react at Jow temperatures with the alkali salts of sulfamic acid, affording
chloro- and bromoamidosulfonates XHN-SO;;M. However, some strong
oxidants, among them chlorine and bromine, can attack the NHa function

- liberating nitrogen.

USP 5,683,654 discloses a process which compriées preparing an agqueous
solution of unstabilized alkali or alkaline earth metal hypobromite by
mixing and reacting the corresponding hypochlorite with a water-gsoluble
bromide ion source and stabilizing the result with an aqueous solution of
an alkali metal sulfamate. USP 5,795,487 and 5,942,126 disclose

essentially the same process.
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brom de ion source and stabilizing the result with an aqueous sol ution of
an al kali nmetal sulfamate. USP 5,795,487 and 5,942, 126 di scl ose
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USP 6, 037,318 describes a process for ghe manufacture of alkaline

bl eachi ng conpositions which conprises three steps: a) adm xi ng a source
of sodi um hypochlorite and an am no conpound which may be sulfam c acid,

to form al[Se-QoSMBI® Guekaiikbs!r€; pidpesdddirnghé OmbREfAButcIloB AkEBHECE Of

brom ne; and c) adjusting the ﬁH of the resulting mxture to at |east 13.
However , biaachingyqpogissiionsevisich woinpmises émeeattéps: @) midaiiringtd ssirdes in an
equi val ent _anpunt  w tcg'lhypochl orites, the resulting mxtures contain |arge
amount s off geRiPIhhERehiorite. and aphaming porpRowHh Whielh ey, b sudfagic  sul fani ¢

acid, and_t.he hypochlorite .are .m.xed befoye the.addition of a brom ne
sour ce, tﬁéllaeﬂ %{)Eﬁne%gﬁ?'%zfoqlﬁg.a ’§§JrrF1 eard’d?%g E"e@ee‘ﬁ‘?@'ﬂ?e BECHFEE it reacts
with the Bypachl gpit d'ﬁﬁ%i%l? | hHZ&dne Gyl r
concentration b’ecaus?ZaOJf t ?%\A#)conc]elngjfg%b%ﬁ %@ﬁ%@ﬁﬁ%&ﬁ&?l\b@l
sol uti on. Howebkr, 33083 50petih3eiRs 86 uGbAYigehdi-Ny sl eRRrdes SAKAM
hypochlorite with a stabilizer which my be the sodiumsalt of
am dosul f egtivaleol caméuntdeath fgtpochloritds, tthe prompdimat mintunds bypabr oni te
solutions, USP 6,068,861 descrjbes a process of nmaking a concentrated
li quid bi bEBgeamounts of sodium chloride. Further, since the stabilizer, e.g.,
sulfamic acid, and the hypochlorite are mixed before the addition of a
bromine source, the efficiency of the stabilizer is decreased, because it
reacts with the hypochlorite. The stabilized solution has a low NaOBr
concentration because of the low concentration of the starting NaOCl

solution.

DE 3398850 discloses stabilizing solutions of sodium hypochlorite with a
stabilizer which may be the sodium salt of amidosulfonic acid. It does not

teach the preparation of hypobromite solutions.

USP 6,068,861 describes a process of making a concentrated liquid biocide
formulation, in which bromine chloride and an alkali metal salt of sulfamic
acid are mixed. Bromine chloride is difficult to handle and tends to
dissociate to bromine and chlorine. It 1s not a commercial product and
must be manufactured by using spécial skills and expensive installations

for keeping it in liquid phase under pressure.

It is a purpose of this invention to provide a method for obtaining
stabilized solutions which contain high concentrations of alkali

hypobromites.




formulation, in which bromne chloride and an alkali netal salt ofZ &sulifzagisc
acid are mxed. Brom ne chloride is difficult to handle and tends to

di ssociate to bromine and chlorine. It is not a comrercial product and

must be nmewefiaessified by using special skills and expensi yerjissals ations
for keeping it in liquid phase under pressure. It is a purpose of this
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contain high concentrations of alkali hypobromtes. 24 AUR006 WO
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provi de such solutions in which bromne is fed as such and not through a
nore conplieis aevethel DEFPISE i the . inventions t prayede suctp gelydioas gp whick i nvention

to provide such .a.process that rovi,des hypobromte sol puti ons having an
amount . of PEGRFAS fifl fyaia Al Bt Cretet s mars rme SUFEs PHECRIRSL | s hi gher
than that of any solution prepared according to the prior art. It is a
still further purpose of this invention to provide a sanitation nmethod for

bodi es of Ty @rfuritRrtigpbit LARBR BveRtidR to ProtRRAENG hheroByROpREM t e
sol ution prepared according to the process of the invention, so that the

proper acprowdédOBypalmopsty rsalutions( Axpives sedaasuavadfl abtiee didlegdnne) i s
achi eved. Qther purposes and_advantages of the invention will appear as the
descri pt i 6¥PYEFRdertl svaiinwhioririe, tthet inligher ghan that of any solution

prepared according to the prior art.

It is a still further pui"pose of this invention to provide a sanitation method
for bodies of water, in the pH range of 5-10, by feeding the hypobromite
solution prepared according to the process of the invention, so that the
proper active HOBr concentration (expressed as available chlorine) is

achieved.

Other purposes and advantages of the invention will appear as the

description proceeds.

Summary of the Invention

The process of the invention comprises the following steps:

a) contacting a concentrated alkali hydroxide aqueous solution with
bromine, in a hydroxide-bromine equivalent ratio that is from 2:1 to 3:1
and is preferably not less than 2.2:1;

b) allowing the mixture to react at a temperature from —5°C to 10°C,
preferably 0 + 5°C;

¢) adding to the product of said reaction, which comprises unstabilized

alkali hypobromite, a concentrated aqueous solution of a sulfamic




The process of the invention conprises the follow ng steps: a) co'r?t’aowmnsa
concentrated al kali hydroxi de aqueous solution with bromne, in a
hydr oxi de- bromi ne equivalent ratio that is from2:1to 3:1 and is

pref er abl ywaQbodsess than 2.2:1; b) allowing the mixture § t a
tenperature from-5C to 10C, preferalkjy O 5C c) addi nge{/g“%té}ﬂ]gﬁsgroduct of

said reaction, which conprises unstabilized alkali hypobromte, a
concentrat ed aqueous solution of a sulfamc 2 E AUG 2006 WD 03/093171

PCT/ 1 LO3/ Gofépduhd, daspodrsn thbageap fcbsxiihe of 6QUAME® ASIdSihd golablesul f am ¢
acid and soluble sulfamc acid salts, so that a nolar ratio of said acid

or salt tculippébaddisalis, sosthiat anmolar ratio of Saif exidiopsat éo Appgbratndtet 1.1: 1, at

a tenperature from-50C to 1QC and preferably O f 5C, whereby to form
stabi | i zedS FppobrdRiL ! Wﬁﬂegﬁﬁgpﬁ?@%rle]f%ﬁfe%t%ww@f@@poﬁﬁﬁd i s sodi um

sul famat e. e i btained js.free fromalkali chloride. It
cont ai ns, toE@p%%glﬁﬁéyegﬁfa?’mbc%ﬁééht%%gﬁebé’néoo#r%étasbﬁﬁffe&ﬁ#‘gp‘ﬁ’é"f)@lt}@r sul f amat e
sol ution, goR@caMOuUNt of active hal ogen, expressed as avail abl e chlorine,
from9 to 12 w% based on the weight of the whole solution and determ ned
by jodonetric titration, higher than that of any conparabl e sol ution
prepared according to the prior art. The solution prepared by the process
defined [fhegirplsaredrwifamic campoyheis sadiipinl suifpmtdian t he sol ution of the
prior art, as wll be specified |ater on.

The agueous solution obtained is free from alkali chloride. It contains,

depending on the concentration of the sulfamic acid or sulfamate solution,

an amount of active halogen, expressed as available chlorine, from 9 to 12

wi%, based on the weight of the whole solution and determined by

jodometric titration, higher than that of any comparable solution prepared

according to the prior art. The solution prepared by the process defined

hereinbefore, has a higher stability than the solution of the prior art, as

" will be specified later on.
The preferred alkali hydroxide is sodium hydroxide.

The solution according to the invention contains alkali bromide, preferably
e.g. sodium bromide. In an embodiment of the invention, said bromide can
be further oxidized with a known oxjdizer, e.g. sodium hypochlorite or .
oxone, at the same low temperature at which the alkali hydroxide has
been allowed to react with bromine in the first stage of the process.
Preferably, if hypochlorite is used as oxidizer, it should have a
concentration of at least 10.5%, preferably at least 12.5%, expressed as
available chlorine. The hypochlorite can be formed in sitw from chlorine

and a hydroxide, e.g. sodium hydroxide. The hypobromite is thus obtained




The preferred al kali hydroxide is sodi um hydroxi de. The sol ution ggcgﬁ@'@gg
to the invention contains alkali bromde, preferably e.g. sodium brom Ue.
In an enbodi ment of the invention, said brom de can be further oxidized

with a knowo @ebsizzer, e.g. sodium hypochlorite or, 0zoRgy,akebide same | ow
tenperature at which the al kali hydroxide has been all owegl to react with

bromne in the first stage of the process. Preferably, if hypochlorite is
used as oxidizer, it should have a concentration of at |east 10.5%
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at a tenpefr@huseC tb 10rT ahQGréfRrAi19 G asd. preferably O :L 5C. The content of
t he agqueous sol ution obtained according to the invention, prior to the

further oxidation of the alkali bromde, is at |least 15 wt% of alkali,
e.g. sodium hypobromte and 13 wt% of alkali, e.g. sodium bromde. Its
al kal i, e. e sodpuhpt ghe saperuscemiviion obtained gcedndimegltontts mventivs, anmount of

cont ai ms PG e Ay b Shpohrarade, da e e8fi? 3% & an aspect
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bromide. Its alkali, e.g. sodium, chloride content is less than 1 wt% and its _
amount of available halogen, expressed as chlorine, is at least 9%. It
further contains from 17 to 21 wt% of sodium sulfamate. Said solution is
an aspect of the present invention. The solution obtained after said further
oxidation and addition of the second portion of sulfamate, e.g. sodium
sulfamate contains, depending on the oxidant used and the sulfamate
concentration, at least 10 wt% and up to 29 wt% of alkali, e.g. sodium,
hypobromite (at least 6 and up to 15% available chlorine), legs than 1 wt%
of sodium bromide, less than 7 wt% and down to 0 wi% of alkali, e.g.
sodium, chloride, and from 14 to 25 wt% of alkali sulfamate, e.g. sodium

sulfamate. It too is a new product and an aspect of the invention.

Brief Description of the Drawings
In the drawings:

Fig. 1 shows the change of active bromine ‘calculated as available
chlorine, in two solutions, one according to the invention and one
according to the prior art, with the passage of time at 50°C; and

Fig. 2 shows the ratio decrease in the available chlorine under the

same circumstances,
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concentration, at least 10 wt% and up to 29 wt % of alkali, e.g. sodium
hypobr om t g o(@Bfeedi9ast 6 and up to 15% avail abl e chlorine) ,hT%%Mwan 1 wt%
of sodium brom de, |less than 7 wt % and down to 0O wt % of aT<a I, e.qg.
sodium chloride, and from14 to 25 wt % of al kali sulfamate, e.g. sodium

- sulfamate. It too is a new product and an aspect of the invention. Brief
Description of the Drawings |In the drawings: Fig. 1 shows the change of
active bromne 'calculated as_available chlorine, in tw solutions, one,
accor di ng Petailed Diege ghEreferreddbmhadimentst he prior art, with the
passage of _ti at 50C, and Fig, hows the ratjo decrease.in the
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The percentages given are all by weight. Exanple 1 A concentrated

hypobrom te solution is prepared by contacting, under vigorous stirring,
255. 8 g ofExam@idednt rat ed aqueous NaCH solution (34.76 w% wth 160 g
brom ne, added gradually so that the tenperature is maintained at 0 t 5C.
The NaOH Bk owheeninaledr hypabiromits solptign ia ptepared by contacting, under

vigorous stirring, 255.8 g of a concentrated agueous NaOH solution (84.78

wt%) with 160 g bromine, added gradually so that the temperature is
maintained at 0 = 5°C, The NaQH/bromine molar ratio is 2.2:1. A clear,
dark yellow solution of unstabilized sodium hypobromite is obtained,
which contains 28.62 wt% NaOBr and 24.8 wt% NaBr. In spite of the very
high concentration and low temperature, no precipitation occurred due to

the very high solubility of NaBr,

An aqueous solution of sedium sulfamate is prepared by gradually adding
at room temperature 789.4 g of an aqueous, 50 wt% NaOH solution to
1418 g of an aqueous slurry composed of 576 g sulfamic acid and 842 g of
water. A clear solution containing 32 wt% of sodium sulfamate is obtained.
409 g of this sulfamate solution is added gradually to the solution of
unstabilized sodium hypobromite, while maintaining the temperature at a
maximum of 5°C. The molar ratio between Na sulfamate and NaOBr is
1.1:1. The resulting solution contains 119 g (15.8 wt%) stabilized NaOBr,
103 g (13.7 wt%) NaBr (one mole per mole of NaOBr), 131 (17.35 wt%) of
gsodium sulfamate. The amount of active halogen, expressed as available
chlorine, determined by iodometry, is 8.7%, higher than in any solution

prepared from hypochlorite and NaBr according to the prior art,




dark yellow solution of unstabilized sodi um hypobromte is obtained, which
contains 28.62 wt % NaOBr and 24.8 w% NaBr. In spite of the ver¥4 AUghs
concentration and | ow tenperature, no precipitation occurred due to the

very high gojghbdibty of NaBr. An aqueous sol ution of sodi,élml%#bd;@ate S
prepared by gradually adding I at rogmtenperature 789.4 g of an aqueous,

50 wt % NaCH solution to 1418 g of an aqueous slurry conposed of 576 ¢
sulfam c acid and 842 g of water. A clear solution containing 32 w % of
sodi um sul Esanfrdei2s obtai ned. 409 g of this sulfamate solution is added
gradually to the solution of wunstabilized sodium hypobromte, while
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controller, is added 272.4 g (208 m) of 32.3% aqueous NaOH solution. The
sol ution iascomplighkd, BAMEgne afsoltB@ bf senmlsuliamatd) 3Eeparedefromt i rri ng.

Bromne, 8% 8 o gbo nl) 5o’ wiof WS H e Rrion 551429 i draten ond 900.8 g
sulfamic acid, is added. Om;e the addition of the sodium su]famate‘
solution is finished, 564.4 g of aqueous sodium hypochlorite solution
(12.5% available chlorine) containing 10.8 wt % NaCl is added, followed by
other 340.7 g of the aforesaid sodium sulfamate solution. Throughout the

process, the temperature is maintained at 0+50C.

The final solution contained 14.3 wit% NaOBr (8.6% halogen expressed as
chlorine) and the molar ratio Na sulfamate/NaOBr is 1.1:1, The stability
of this solution was tested in accelerated conditions at 50°C: after eight
days (equivalent {o 64 days at room temperature): the available halogen

content was unchanged.

Example 3
A NaOBr/NaBr solution is prepared as in the first stage of Example 2. 291

g of a 45 wt% sodium sulfamate solution, prepared from the same amount
of sulfamic acid and aqueous 50 wi% NaOH as in Example 2, but with
only 381 g of water, is added gradually at 0+5°C. The stabilized
NaOBr/NaBr solution has an available chlorine concentration as high as
11.3% and its composition is 18.9 wt% NaOBr, 16.4 wi% NaBr and 20.9

wt% sodium sulfamate.




tenperature does not rise beyond 5C. When the brom ne addition i
acconplished, 340.7 g of a solution of sodium sul famate, prepar e?’f,A(',',lﬁ,ZUUS
818.4 g (500 m) 50 wt % NaCH solution, 1144.4 m water and 900.8 g sulfamc
acid, is aggegosspice the addition of the sodium sul famatg. t| onis
fini shed 564.4 g of aqueous sodi um hypochlorite sol ution (Ifg @/&aval | abl e
chl ori ne) containing 10.3 wt % NaC is added, followed by other 340.7°g of
the aforesaid sodi um sul famate sol uti on. Throughout the process, the
tenperature is maintained at 05C. The final solution contained 14.3 w %
NaOBr (8.6% hal ogen expressed as chlorine) and the nolar ratio Na

sul f amat e/BketRpia 4 1 1 1. The stability of this solution was tested in
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sodium sulfamate.

Example 5
A formulation was prepared as in Example 2, with the exception that 246

g of 50. wt% KOH solution was used instead of 176 g, 50 wt% NaQH
solution. The resulting solution was treated as in Example 2, so that,
| finally, a stabilized KOBr solution, containing both KCl and NaCi
(qriginally in the NaQCI solution) was obtained. The active halogen,

expressed as available chlorine, was 8%.

The stability of the solutions obtained by the invention is illustrated by
the diagrams of Figs. 1 and 2. In PFig. 1 the shelf life of three solutions is
compared. Solution 87889-25 was prepared according to Example 1;
solution 37888-31 was prepared according to Example 2; and solution
37889-27 was prepared according to Example 1 of USP 5,942,126. The
stability was determined at 50°C. The stability at room temperature (20°C)
was calculated by assuming that at room temperature the available
chlorine would decrease in eight days by the same rate as it decreases
each day at 500C. This is based on the known law that the reaction rate is
doubled evéry 100C.




The solution fromExanple 3 is treated, at 020C with 564.4 g of QA;%UEW%
sol ution hypochlorite, and i mediately after, while keeping the ° 2008
tenperature at the sane level, with 291 g of 45 wt % sodi um sul famate

sol ution, RYBeaseded gradual ly. The sol ution thus obtainggﬂggghgkped 16

wt % NaOBr (9.6% as avail able chlorinej, 3.9w % NaCl and 17.7 wt% sodi um
sul famate. Exanple 5 A fornulation was prepared as in Exanple 2, with the
exception that 246 g of 50. wt % KOH sol uti on was used i nstead of 176 g, 50
wt % NaOH Walilet & anmbErefrexantplesn devel hitenogivesa byt wegt efdillnstahiokx #npl e 2, so
that, finally, a stabilized KOBr solution, containing both KO and NaC
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In Fig. 1tk £k r gions is conpared. Solution 37889-25
was prepaﬁggﬁgégg%ﬁ?nggsggé§§%ﬁ?§h§?kH%%lution 37889- 31 was prepared
according to Exanple 2; and solution 37889-27 was prepared according to
Exanple 1 of USP 5,942,126. The stability was determ ned at 500C. The
stability at roomtenperature (200C) was cal cul ated by assum ng that at
roomtenperature the available chlorine would decrease in eight days by
the sane rate as it decreases each day at 500C. This is based on the known

| aw that the reaction rate is doubled every 1000. ?4 AUG006 WD 03/093171
PCT/ 1 L0O3/ 00363




shoul d be understood that the invention can be carried out with

nodi fications, variations and adaptations, w thout departing fromits
spirit or wyGsesking the scope of the clainms. 2 4 AUG 200§ Hﬁ&pQBl?l
PCT/1L03/00363 11 CLAIMS 1. Process ffjor the preparation 6? stabrlized
aqueous solutions of hypobromites, conprises the steps of: a) contacting a
concentrated al kali hydroxi de agueous solution with bromne, in a

hydr oxi de- brom ne equivalent ratio from2:1 to 3:1; b) allowing the m xture
to react at_a_tenperature from-5 to 100C, c) adding to the product of said
reacti on, onprises unstabilized alkali hypobromte, an aqueous
solution of a sulfam c conpound, chosen in the group consisting of

sul fam c acid and soluble sulfamc acid salts, sodiumsulfamate at a nol ar

rati o of sul r ature
bet ween ? {i%é? v&%ere y?’?%mfr%ﬁﬁ’lltlstggb&ﬁai%lz%%d ]ang‘ %‘%oﬂ‘léotlgtlé ion. 2.
Process aq%,@bgfdﬁgtésocgﬁghgbslghevm%@m t he sul fam c conpound is SOdI um
sul f amat e Process according to claim11, wherein the hydroxide-brom ne
nol ar rat iad cimactiig Iaescmnbéra:mt%dZaﬂkaMhylarmés Sa@Eo0s dsdigtiom withl m 1,

wherein the m xture of_ al kali hydroxi-de
bromine, in a hydroxide-bromine equivalent ratio from 2:1 to 3:1;

10 Wil e a nunber of exanpl es have been given by way of illustratio it
mp g y y %?«,ﬂmzuas

b) allowing the mixture to react at a temperature from -5 to 10°C;

¢) adding to the product of said reaction, which comprises unstabilized
alkali hypobromite, an agueous solution of a sulfamic compound, chosen in
the group consisting of sulfamic acid and soluble sulfamic acid salts,
sodium sulfamate at a molar ratio of sulfamate to hypobromite from 1:1 to
1.5:1, at a temperature between -5 to 10°C, whereby to form stabilized

hypobromite solution.

2. Process according to claim 1, wherein the sulfamic compound is sodium

sulfamate

3. Process according to claim 1, wherein the hydroxide-bromine molar ratio

is not less than 2.2:1.

4. Process according to claim 1, wherein the mixture of alkali hydroxide

solution with bromine is allowed to react at a temperature of 0+5°C.

5. Process according to claim 1, wherein the sulfamic compound solution is
added to the reaction product comprising unstabilized alkali hypobromite,
at a molar ratio of sulfamic compound to hypobromite of about 1.1:1 and at

a temperature of 0:5°C,




solution with bromne is allowed to react at a tenperature of OSC? SA
Process according to claiml1, wherein the sulfam c conpound sol ut 3n PG 2006
added to the reaction product conprising unstabilized al kali hypobromte,

at a nolar ratio of sulfam c conmpound to hypobromte of about 1.1:1 and at
a tenperature of 05C. 2 4 AUG Zoos 12 6. Process according to claim1,
further conprising oxidizing with anggoxi dant the brom de contained in the
stabilized hypobromte solution to formhypobromte. 7. Process according
to claim6, wherein the oxidant is chosen in the group consisting of

sodi um hypochl orite and oxone. 8. Process according to claim?7, wherein the
oxi dant Bs Rredessmabeordinde tohyladmhll prfuitheanebrapiiirio dixidiviporditle drs

oxi dized, at a tenperature from -5 to 10C. 9. Process according to claim
7, wher ebridang tdvei bicomidescaddined imyhectbbilized hppibrgmite sola¢iohr &6 i on of at
| east 10.5% expressed as available chlorine. 10. Process according to

cl ai m 9, fagme byppbrameiteodi um hypochl orite hydroxide is formed in situ from
chl ori ne and sodi um hydroxi de. 11. Process according to any one of clains 1
to 6, further conmprising further stabilizing the stabilized hypobromte

solution_by an additi,on of a, sodium sulfamate salution at a nolar ratio of
Sl famr & PeSikss aeresiinie O efhim & vhgsn the pRiar e GhaSaIL e BEReen 5 t o
10C. 12. A stabil %ze&l sogi um}iﬂ\égﬂbro ite solution containing at |east 16
W% consisting of sodiuim hypoc € and oxone.

8. Process according to claim 7, wherein the oxidant is sodium bromide
hypochlorite and said sodium bromide is oxidized, at a temperature from

-5 to 10°C.

9. Process according to claim 7, wherein the oxidant is sodium
hypochlorite having a concentration of at least 10.5% expressed as

available chlorine.

10. Process according to claim 9, wherein the sodium hypochlorite

hydroxide is formed in situ from chlorine and sodium hydroxide.

11. Process according to any one of claims 1 to 6, further comprising
further stabilizing the stabilized hypobromite solution by an addition of a
sodium sulfamate solution at a molar ratio of sulfamate to hypobromite

from 1:1 to 1.5:1 at a temperature between -5 to 10°C.

12. A stabilized sodium hypobromite solution containing at least 16 wt%
of sodium hypobromite, at least 13.0 wt% of sodium bromide, less than 1

wt% of sodium chloride, and from 17 to 21 wt% of sodium sulfamate




of sodi um hypobromte, at least 13.0 w % of sodium bromnide, |ess thanyk 2006
wt % of sodiumchloride, and from17 to 21 wt % of sodium sul famate 2 4 ant,
2006 13 content, and having an anount of active hal ogen, expressed as

avai lable chlorine, of at least 9% 13. A stabilized sodi um hypobromte
solution containing at least 10 wt% of sodium hypobromte, less than 1 W%
of sodium brom de, less than 7 w % ofg sodi um chloride, and from14 to 25

wt % of sodium sul famate content. 14. A stabilized sodi um hypobromte
solution, nade according to any one of clains 1 to 11 15. A stabilized

sodi um hypobromite solution according to claim1 useful for disinfection

of i ndustgondéntyainel havingami | ot sictivyalegwh, Rapeessedosd agaiddlslesi m | ar.

chlorine, of at least 9%.

13. A stabilized sodium hypobromite solution containing at least 10 wt%
of sodium hypobromite, less than 1 wt% of sodium bromide, less than 7
wt% of sodium chloride, and from 14 to 25 wt% of sodium sulfamate

content.

14. A stabilized sodium hypobromite solution, made according to any one

of claims 1 to 11

15. A stabilized sodium hypobromite solution according to claim 1 useful
for disinfection of industrial water in cooling towers, pulp and paper

wastes and similar.




