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CONTAI NI NG BI OCI DAL COVPCSI TI ONS AND THEI R PREPARATI ON
BACKGROUND Broni ne-based bi oci des have proven

bi oci dal advantages over chlorination dechlorination

M} 2004@9HP cr obi ol ogi cal control of cooling wWREEUS§2043 4482
di sinfection of waste treatnent systens. The water
treatment industry recogni zes these advantages to be
cost-effective cw al m)st no
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and effective control of bacterl a, aI gae ‘and nol | usks

A conmmon way of introducing brom ne based biocides

into a water systemis m&ﬁﬁ use of aqueous

NaBr Brontiaepased t biosidesi hdveNorokén Ibictidah.adVdirages esveil @Rldsination-
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on-site just prior toits |ntroduct|on to the water.
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eﬁtﬂ egcueraedgny agewattpﬂ%tsﬁﬁ t“EH?Pé’Pa'E {orthe vater- Ealﬂwseorf&s feeding
dnd metetiyg dftwbhiguida issunbysoeenespoially as ﬂmayhtan fas to be designed to

Zgﬁ fn¥ ®r Fhe a&%%r?oftb%rﬂﬁi@ iofd u)ﬁ Cgﬁégﬂ%ﬁ y, many'blgtiiERers have

pertie
S5 e oL TP SERBIenfees e beser Piopilsh o Elpmentyl Brogiine and
molRfeylar iramirerchpeide has boén dngddredttoansit Beserdemandsh [Both ateliquids

ey SRl e (e g
8 “@‘atgyle g Poi nt 59C 5C Vapor Pressure (25C) 214

nm 1800 mm CoBrpsHydty BOBrediBr st netals in the

Corrodes nost mﬂﬁémtmrpmegze of water
presagrce of ter, It “can pe see

t certa
char acPRHE:qf bromjpe angcraming chipridg age cor@?ﬁédpﬂielthe.r

corrosi veness, high vapor pressures and fum ng

tendenc ii%%ear Pﬁ%fcﬁﬁ’:‘n?kﬁig? ?(O ?’#’?ﬁtﬂ% #dd Brohide ﬁilgdg-[de

andling a use vercone t
def i ciPeopéres of tthis nBtcﬂiih&[;B:gpnpr I $edBroming €xlorige HPCI)
Appearance gummg, darE—r‘ed liquid Fuming, red liquid or gas
Boiling Point 59°C 5°C
Vapor Pressure (25°C) 214 mm 1800 mm
Corrosivity Corrodes most metals inthe | Corrodes most metals in the
presence of water presence of water

It can be seen that certain characteristics of these materials --especially their corrosiveness,
high vapor pressures and fuming tendencies -- necessitate care and skill in their handling and
use. Early efforts to overcome the deficiencies of this material comprised complexing



brom ne wth excess bromde ion in the presence of
strong acid and stabilizing the resultant solutions
wi t h et hanol am ne. The resul tant sol utions of

et hanol amoni um hydr ogen perbrom de cont ai ned

up to
32840 Pght el enental bromine. See in thi sl’c""Ulg2"03"’3“"82
connection, Favstritsky, U S. Pat. No. 4,886, 915;
and Favstrltsky Hein, and Squires, U S. Pat. No.

brotfiRe WiR excElEREmRie lldht ih @R pré3escdiof §tﬁﬂg labiH hﬂtﬂﬁ&ﬂxhﬂﬁg ®E resultant
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wat er and a halide salt or

%Pg]%‘ﬂ}[aﬁgls{wa&%gm)%ese solutions were found to,
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86166shs @f bivngie chidlde dedesaritied GOUEE Phtl b T 1,d5236 Modetdld The

t
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di sSopy, §cﬂ1dwaotr&rru Qngenvfaﬁgﬁ a§uﬁ la!s q%}ﬁ%ﬁlﬁ {1§ b% -3,5-

treat nen

Flkmqrsaft“@idamp @,1) mhyﬂf&# Huthe a@ﬂ%% mm@%l that canj hﬁdtsa@lmfno’fatcr and
fadaba tluid wathe weisr tieatnicftdystain. Renekdrple, i sold6fity of BQDMH)in water

agc%ﬁ"?@ afo.1 3% %MﬂlgL ){mftﬁ’tfdi&‘ J%%u@lrcl%ﬁbﬂﬁeé 8 Wt aEr Riral pi0SHOBY
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sifoparnide ﬁgthf" R REONF afhbrs# 158 By} of ethybgroup. The solution also

saritsing Sufifiaiént fydroxide additfvamo proeide d pHan thernsolatidnytanging from § to 10,
I TATCT [
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hydr oxi de additive to provide a pHin the solution

ranging from8 to 10, the hydroxide additive being an

al kal i ne earth hydroxi de or gn al kali metal hydroxide.



10

15

20-

25

30

35

. Gosaemguny

2 US Pat. No. 5,683,654 to Dall mer et al. discusses

the preparation of aqueous al kali netal or alkaline

earth netal hypobromte solutions by mxi'ng an aqueous -
solution of alkali or alkaline earth netal

hypochlorite with a water sol uble brom de ion source

to farma solution of unstabilized alkali or alkaline
earth nmetal hypochlorite. To this solution is added 5

an aqueous solution of au alkali nmetal sulfamate

having a tenperature of at |east 50C and in an anount

t hat pr &h8.RetsNe. SABBE64 wDallmicd bf | dighysesthd prbpasatioh of@yeous alkali

e o e e o
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%ollzaflo rru.s 0oC kly fter éaﬁ‘iléu st ab levels
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bi ws@ragidic, ansl npocamesivevhi ch have sur prisingly high
storage stability, hi ghefgw ENGRNTEOR Pr esent

comrer ¢ al | vai | ahl e nore e ous bi OCI dal

sol ut i %’Pﬁ%@%ﬁfﬂ' Egg’a‘ﬁ’é‘%g’l%@h tgted agpRoEs active

prwmmmmxbmgdﬂhammmmmmmmmbﬂny bigher
ther | nvoI ves, a ng ot ﬁer ?ﬂﬂgg E%'\?vdhﬁl gﬁ' from

mdié oA 5 rop Bigilen phemical

C @nqnpmﬁunmeapm ednca:ﬂ:ﬁnons mﬁﬁb#ﬁnm @ivdBes, afdng other things,
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eithe %ﬁ 138 2ol sahebeln B LM 0 B St Rfioms which are.
@nﬂ M:%&embds@mndwmh edn boyused cither as.an

reﬂméb:?ﬁaﬂ aaaum&ﬁﬁrﬁamgﬁn% forsn orEids S ARERT hd [ eéc:eaul onal

I A n o | ClLIV |, oci da :
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S Watef §¥temE] Whud 1l SuvERHOR ek it PRYOR th fedRQASHIrY hipping

red ce@%ﬁ%%ace%%%?fm@% %ﬂ%ﬁﬁ@%‘ﬁwe‘

ammmm compssitions. i gptlir ovdrds | byc popidingt sithess mar# highly -
OkdhRntitRh dueoldsofdiBil JHfbhideh el the Bcfie Hot Y bolid form, the storage
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35 concentrated aqueous sol utions of the biocide or
the biocide itself in solid foam the storage 3
space, shipping volumes, and shipping costs of the

bi oci dal products of this invention can bes
significantly reduced. Mreover, the desirable storage
stability of the solid state biocidal products of
this invention and the surprising increased storage
stability of nore highly concentrated sol utions of
this invention as conpared to nore dilute

C O PR, Ghipbiby valimés, 213l sBipPinG Obstiof He Biovidel lﬁsduus ofmrsﬁﬂmuunmbe

d Lt has

AR ) Mo ,#w Singpin pite ity RE R bt Rike miociaal
ofpnﬂmsspﬁ&gnﬁmamosun@ﬂusnnghmgaanahahsmeg%H@hthﬂamne|Mﬂﬂy
or coﬂeeﬂﬁed%ma&a' thiAihienflo ﬁ*omt.n %@ﬁa&mmﬁm%me

th§°Lite cgmm“reﬁﬁ ﬁ # aval g co oib?ai% ma(iﬁ from highly

araumaﬂﬁ&ﬂ&aﬂmﬁgub@ﬁﬁhﬁ@&ﬁﬂﬁ;hﬁnmh%ghmygnﬁpmﬁfhﬂpaﬁhdeqwﬂor
aq act. rom ne-cont ai ni ng bi oci dal sol utions .
iu???%éh%ﬁ this 5 invention and processes of
forn1ng the new solid state biocidal products of this
invention. Preferred highly concentrated aqueous
active brom ne conpositions of this invention are

sol i ds-free aqueous solutions in which the content of
active bromne i's greater than 160,000 ppm In other
words, the active bromine in these preferred liquid

bi ocides is all in solution at roomtenperature (e.g.
23C). 10 An enbodi nent of this invention is an aqueous
bi oci de conposition conprising - water having in
solution therein (i) an active brom ne content derived
frombromne chloride or brom ne chloride and

brom ne, with or without conjoint use of chlorine, in
the range of 201, 000ppmto 215,000 ppm (wt/wt), and
(ii) an overbased alkali netal salt of sulfamc acid
(nost preferably a sodiumsalt), and optionally
containing -- but preferably 15 containing -- (iii) an
al kali metal halide (preferably sodiumchloride or

sodi um bromi de, or both), wherein the relative
proportions of (i) and (ii) are such that the atom
ratio of nitrogen to active bromne is greater than
0:-93, and preferably is 'greater than 1 (e.g., in the
‘range of above 1 to 1.5), the pH of the conposition is
at least 7 (e.g., inthe range of 10 to 13.5, and
preferably in the range of 12.5 to 13.5, or even as
high as 14), and the 20 conposition conprising water
having in solution therein an active brom ne content
derived from (i) bromne chloride or brom ne chloride
and bromne, with or without conjoint use of

chlorine, in the range of 201,000 ppmto 215, 000 ppm
(wt/wt), and (ii) overbased al kali netal salt of

sul fam c acid, wherein the relative proportions of (i)
and (ii) are such that the atomratio of nitrogen to
active bromne from (i) and,(ii) is greater than 0.93,
the pH of the 25 conposition is at least 7, and the
conposition is characterized as having a
crystallization

3A.
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tenperature that is |lower than -4C, as neasured by a
procedure conprising placing a sanple into a gl ass
tube, subjecting the sanple to mechanical stirring

Cpsafifth b At raes Ay B SPBPGIGAT B rom the same
C&ﬂ{ljoﬂé!ﬁtg]g recording the tenperature for 10 m nutes

after crystals have forned and 30 determ n| ng the
cryst ahlsp zww&@dtbﬁp@mmﬁe@u@m 4re cprogesses rof rﬂm the)new hlghly

A, HTRES 8 S T R0 s of i

dfifendioh @hd processepef Rimirg the Béw sdlidstaRbicvidal ptoduetsiof his invention.
brom ne in the concentrated |iquid biocidal . solutions

of t hilelerpdnhighly wapcenrated: ARREONS oRAtYE ebipMing ) compositions of  this
gfw%‘% S{ré soﬁgsr g"é%l ngﬁ%ﬁa%ﬁitrt o%lﬁglna élgﬁ gt%né Eé)rﬁtregg df %a%re bromine is

rgreateld‘than r160jﬁ)60rppﬁdu¢ﬁ other ataeds, rthd activaf bmnﬁn@gemet‘,@preferred liquid
Ctl e from (i) and(|| that is greater than

1\"7\/F|]ré ti'ﬂj’%lr%‘?ﬁll‘i%nl?,‘ﬁ?t&“q éﬁl tc'C?orm ng the

pr oduc t ..
aqueou‘én sg{But i on OF this qﬁ@i’nﬁ‘éﬂ lggﬁ %ghié@ﬂ blBa& aﬁ?gﬁﬁ&g COmPpTISINg
avate beaug iin S‘Dm‘opf therss (i)sarpretivr heaiby cnnbcnhgen'ved from bromine

t E)g}t er .in mg\gﬁ ﬁilé)br‘ilﬁll,nf&a‘g’l &flﬂl%‘é{ﬂl& {]%n?%wﬁaﬁﬂ of chlorine, in the

& of imsmoﬁanpfoom @O(pﬁkﬁns(bb%vt} hah (ﬁ)lhh R@efblied alkali metal salt of
reactl on with one of the above-specified sources of

aulfamie mid fmoss prefemblee dodifimt sad), capd eaptionally enntmmaf-- but preferably
A ng P e R Gl S5 DR PAERIn romice, o
e viierel® the rdlative pﬂﬁ!ﬂrtldﬂisecffe(lﬁhh& (iip akgudlaBge thé atom ratio of
12.5 to 13.5. Alternatlveli\;msal pH may be in the

MAYRESNGP agipvelomineria greaterdha Gh3, andarefelabbehs mresribanl (e. in the
gﬁnﬁeﬁﬁ' a?)h% \i/\g(? ﬁq%#%f Lhﬁ c{ﬂr‘@oﬂﬁg r§ eﬂ'lé sP)r %% th ;ﬁe range of 10 to

Mi3x% chnd Tprefepdbtnlin the ralgebefs €1 20hm0 bé3 Spbedved antighvas h14), and the
sul fam.c acid or alkali netal sulfamate, if, desired.
RPPWSE}&HH SPIPPEFing Rpteghaying dp sqlbt}mvaﬁhzrelrb@n ftive Bremning cgntent derived
r
St ( e PIOGB00 SroGn IO sy iR g Ehioint o of
@hlqnms; ini the sande oﬂﬂ)lt,mﬂ(sppm\xeritlﬁ;ﬂno ppm (\st/\pﬂeﬁmi (iDcbviethased alkali

rom ne chloride a mxture of rom.ne
St ST SRR eéféfbgl? rafofe REBPEINNA & (RBY fiskarg such that the
‘%fon@‘ira@o $1hifh gen% %@tl‘/esbrgﬁﬁﬁé ﬁBmt(E))ad?sz(n) 1s3§ez§t&ebﬁ§u 0 93 the pH of the
provi de a product of very desirable properties,
e:nmpbs;tmn dshityleast f7|, end ﬂte cp:lnqmsmornpe characterizeadas havmg a crystallization
atlvel Iow th trrent cost Al so

é?{&%%’?%ﬁn agds r{nlstrﬂgq,sgr bsyb lad{;p%FélHreAcompnsmg placing a

RESBRSHIPA g%@%lfd @abﬁcur%%bls%bf@io mePmaRdal s@MingWohikdcooling the
process conprises mxing (i) bromne chloride or

l‘e‘fﬂ@ﬁien@ a e @f iapproxaatblyodsd & minwte hini} foumationtof crystals is observed,

M e T T——
rﬂémﬂﬁfrﬁmg)lh‘é ceybedilizdtioh tériferiREdidr fadize Po DG bicher (5)01&/1151'6 ¢ temperature

|é’lﬂcon a| ns in the range of 201, 000 ppmto 215, 000
|§ wedly e (Mdf ﬁwrcoe}la&ﬂﬁq@nd%) Wh%rg thentempsratiralpvsls off after a

&rﬁﬁf@%@it OTﬁectcb%l%Bp b8 n&cg@ tb;&ﬁn@ h ﬁ'ﬁdoéﬂcg%tr#tg(ggl%quld biocidal

|s gr eat er Nas a p
Folutingk efthisdnvertioa neynpofoirmed fronsusel”ua“r(a):mﬂlj ared) 8s,, or (¢) BrCl and

Br;, or (d) Br; and Cl), or (¢) BrCl, Br; and Cl,
4
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having a crystallization tenperature that is | ower
than -4C, as neasured by a procedure conprising
placing a sanple into a glass tube, subjecting the

sanpl e, to nechani cal stirring, whil.e cool.ing the. . .
Sanpi dt i =158 Pt o Provide RS thel BrogSes Rt R, pitrogen to active
foRsiiBiel #6mOfi) afidl YE) M ib gredderethu@d, eCNivhBhlivBlhg bromine chloride in
recording the tenperature for 10 m nutes after

dpyming|the pyduely dnfasptherprefaradesmehadimpnidhe prerbased aqueous solution of

talli i t ] .DQ i Ny .
SR AL AL PRSP S et 1 0nd SRE8 PO fIA Ui ogeter
suge;, Coodulfagri¢ acid\endntan Al @efahgalt b syl Gnat wekl, hed €2)salkali metal
of f after g tenperature rise. In one of its

SRBROH RIEPATEORHIUSh {tha SRFipS hegpaniion dgthonegH danthoypwgecified sources of
la'cﬁHé BrofliRE HE reel ATRASIGub AL S8t i m&al it FAURRIR acid keeps
solution of active brom ne forne rom (a 5 brom ne,

bhe rjwesus rkation sobitioa atiaxpHraf leést Bt eng. nim thel mngalef dAdo 13.5, and

br om with (b I i al salt of sulfamc acid
Bl D e gt o8 (5 i W3 R 5SS RIT RS Inhe range of 12
2§ 1ad ?ﬁs%‘l*ﬁgi?&ﬂi@itbé}f‘is(i{sle(@%é‘ﬁk Istaﬁlﬁig%at%ﬂhlt itqf us%dﬁ]ﬁﬁiﬁll? as a slurry in

acid forne rom (1) alkali netal salt of sulfa

aitel wile Wiichsthe flali anetalitaise {sapixaflk dhe alkeli ahetdldmee eandbe cofed along

3 er., t.he sol uti havi . H qf 5 at |east 7,
iy ¥t i Bl ipeidl outimatd, BoBBed oy ef er abiy i n
the r @ ﬁ%@(é)%@%-&(@{gﬂ;@m gcq) B¢ mEﬂBrzaﬁpwgtaz @hd Cly, or (e)
a) and (b)_used are such that (i) the content o -
Va2 and iln ean he usad ascibaewce af i astivebramingdn ithe egnapositions of
rau . 201, 00 (t / ot 0 / Wk .
(SR iiof, i f PeePRCH' (3 gighef ORIt hibRAG o e of bromine
fchivride ahd rEnigb) espsciglyeahére thidudblelratid 6NBrirto Bri@sedds greater than 1,
used (i.e., wthout brom ne chloride), and greater .
125 4hes9 roavidp @rpradustioh ¢ erpdesipble riepartes, dad epable highly efficient plant
ks ' : i conmposition is
g’ﬁgﬁéﬁgﬁ léeg%waafﬁgv@%g 1%@%@§%¥$zati on tenperature
t hat islsé onar embadimediGof the inveasot thdre i pravigedoA eaouess of producing a
0 i,sing placing. a sanple into a gl.ass. tube, ) )
W@@eﬁo OFIHEN s WHSRPIPEFsS (FRRREIRFSCMXIRg () irpgiingehlgnide or bromine
SRHAE Ao BEOr AT B Ao Bl 3RPLEHIGRE Wb, () aupous overbased
sohution wif alkahevetaldialigpftshfamenged at proporfftions $ichnthatuthe sestiant product

f tals have forned ter ni ni _
3plBbai el Zafebn Peporaet ol D0 WP A ppmcpryad of active
bramitee hbdign b@HPANE 'O hrcReA R bt Drdhinkiftoin B) afdliithat is greater

supercooling is evident, whiere e tenperature |eve '
diran P3.eanda(c) bape pht ofra least @, and wherejpr the spmpdsition isheharacterized as

SRUREDS S3Aebt G lera PR s et b 65 AR oh% prcecur
goapticihg plagla Sifile M6 A glissk RghehsiijédiiRg ¢y @itfletd Mechanical stirring
formng the product. In another 20 preferred _ _
erailsdroniing thacsampledtie s of |apRreximalelia 0is qiigntesuntil formation of
- A [ | e 0 ' fyar Yy
Sryshit Wb, Coltiiind Pocbitfipe B RERRL el loF 1 AR ater orystals
dlake [fornnselt add detetrhinirig el érgatallizatiord tenapedlat(tel dr &lebad point either (a)
tal base in proportjons such that, an aquequs, )
cift it terpperafiRe, PrADHZEB Prigtly  oro fb)sif] FURRTCEOHRES ds eyident, where the
fighpeguhaniq [ 7, e.g., in the range
of ﬁgiro to 13?%&%9&%@@%% Iysei n the range of 12.5 to
13. 5 dn oh2 dfatsl dmbodingotsf this mvertich prosalel ai @n2Entrrdet liquid biocide
s the.star t.ihr;% mat.eri al i tial

gp@ppyn% which, Comprifes, # @ﬂ&%qqéssgrlﬁlgai cl)tn active ér%m?r?e formed from (a)
5
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metal base is mxed. In one of its enbodinents this
i nvention provides a process of producing a
concentrated |iquid biocide conp03|t|on mhlch

SRS Y B 35 B vt
Stbth PdlltCo faGI R &f SR M1hc &@d %ﬂ@ﬂltiﬁ%tﬁﬁiatsé and bfﬁter Or an aqueous

sol ution having a pH of at |east 7, g pically at | east

1s@1utms:rfra£mhymatal padtaaft sulfm_uc acid ermad (1 heikali pretal Zalt of sulfamic

and r ef er, r,an 12 t0,.13. or .
i Bl S8R oY R R oy ol ey  pit of
tdieeRONt LN irOthe @ﬁige\df 1brt@rrme ahdpiefaalsio it tHeddngSof BBS to 13.5 or 12
descri bed” above and t he atom ratio of nitrogen to

detlity dhe emeunts of (Dran é?y) usnd aresuch that §) therceptenhadactive prpmine in the

{
R AEA IO modd 6 AR Y, 25080 bb v i
rthefawnmﬁtl@;of Mivtd g toO@tﬂI\feelﬁronﬂnel\lﬁbﬂf (a)(dnd @)l ikagreater than 1 when
aci d and/ or an al kali netal salt of sulfamc ﬁCI d,
t

hrpljmnsﬂ 1Bansed b ol Withowt bremppeotileridednand grraier cthan O3 *When bromine
| kal
i fréstsjq*waw 3, %u Blfa \i'ltl{B%lﬁ‘. ZIgrgtﬁ‘ﬁ]ié% QIH % am?]%ea%bﬁllposmon is

a:(hathctehzed hs ha;vmlg ecd:rﬁlsalhztmwttanpermgrmﬁherm laWpr fhani-4°C, as measured
sed initially as,a 5 slurry in.water. with which the
M ProGegg, coa%rg@mgsplﬁws& sanpRle, “BP(?\/E]&%%“E? yypjecting the sample to
'rﬁé’&ﬂﬁic%tirﬁng‘wﬁﬂé 'cgolﬂgaﬁlg sQ‘Hﬁl@ a‘f‘ﬁ rSt@ I ﬁbﬁ}‘oﬂﬂnaﬁél?@' ehminute until
conposition formed by renova ter from an agueous
sfotmaticonoberystalsr myomwadchIdmumg lfeoondmg the Mmperatltrc dor 10 minutes

(ter it ST B R Etprmiini, B Thtatf SRl (SR or freeze point

%ﬁei f’i) Gﬂl?eraﬂie&empatat@e @ﬂ‘abﬂitzeé BA&ly ds (W)hf hipétcddlifgridevident, where
C

ride, brom ne, lorine in proportions such
tthatemn%atu@tlavelmﬁ after Upmmtﬂt@ne risat ltgs peeferred inghg eonpentrated liquid

S0 R o B AL F s 0 o

Sgaeﬁelaﬂuﬁou&vap hiheh Qi biiminé Xhiveide an porfingaghel Iﬁ‘a&ﬁcﬁ In another
and an atomratio of nltro%en to active bromne fro

(myfeaﬁ@ epBpdigten theadueoustsalition 98 alkgh el snk iof sl fngic acid used in the

GRPRES e orinp O ARG Mo SREA, WA, 1] sy IERUYREHRY or an aleal metl

ealifo] smlf:ﬁmz: reid, amtl (ibtatialifmetal Kabe iprdpoiionsi sucth that an aqueous solution
for ng the a:ftol id state rom ne- containi bi oci d

ietahsaftof splfarpiciacid g formeg havigg 2l ohl Igpst Ea‘f'\gb@ the range of
plr(ﬁgqlgt5 LbAg ?R:?eralfgg ifh b e Fﬁé&kﬁoy@s%&h%'og 1295 18! WdWamic acid itself is
eto start wt

Nat urally sirab a nore

coed amth&a&taming swudteridloit ionsesl initiajly as at dhirsy fire smten svitthwhich the alkali
m)u]g\?ﬂ of wat ﬁr t hat nust be renoved when preparing

tREaLRAse B X8l br oni ne- cont ai ni ng bi oci dal

CONPOSnt bt of 465 IMBoditddnth Bfidtigvdntion ﬁl%vﬁ@@taanHcEQs of producmg a

bi oci dal conpositions of this invention are or med

sqgnaqntmtaﬁq lngnd h@calqmmmsmon ovhien comprises mpigingsf (a heomme with (b) an

pr.aduct, f or ne ur,

({Vﬁg} Behd ?,%ueegs afkaﬂaer écﬁ‘gi tign 8F ﬁﬁ% rrgeaelnn%)a?t] {i‘# %ﬂ%mlg ﬁ\clldh@)referably the
SRl bAt), Mels6Riti6A hatink WP of hiylebdt 7 tﬁnéaﬂggﬁ lélifst 28) deGirably at least
100C, and preferabqu; IS in the range of 2

oC,
pla?s gigounahe yangser! thto ptcwdayefesabbnin fhedrapgs 05112 to 13.5 or 14. The
%?sdofqe)e “@?Pseé' ard snf?:'hq}{ét Sgb@%(orﬁght oli} étwlerﬁégﬁlﬁﬂeoiﬂ the solution is

|saproc rmng a sol
kas alesaribed @hdad avidn(@i) ltheoaftmdarhtlo of nitrogen to active bromine from (a) and (b) is

greater than 1. In a preferred embodiment, the aqueous solution of alkali metal salt of
6
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conposi tion, which process conprises renoving the

wat er from an aqueous solution or slurry of a product
formed in mater from(A) (i) bromne chloride, (ii) a
n1 ur e of ne chl ori de .and gﬁpnlne

a%lﬂ &15 e Jroegss 18 g;sﬁor{n&d %itcggekhe} dn Wteét (i) sulfamic

|a%ﬁ§ hndlor &1 atkhN Ind¥4101tT salthfld £8d, AU BRkali aﬁ&al base in proportions
chlorine in proportions such that the total 30 Br2 to

Gugh that am aqueonssqltiest of @b@dt mgtal eﬁltjof(sa)famlq acad jsdlprmed havmg apH of

36k 12 S RS b B By iy o o

lemﬁglr v Mtevaith avhidt thealkah nhe@ﬂsiasalsaﬁﬁde@n atomratio of
nitrogen to active bronmine from (A) and (B) of greater

t han 0Als®, pramigdediiay diif inNentige: & aj solide siglee Hropipmcertagning biocidal
TMERHRoRGOP Bt ol ol LalloBe RApEE! sy o a produc

sfotthéd/ 1Iﬁtwa|t62Cﬁ:t§IﬁC{A) F(i);é‘lslﬁtmm \0/\1%10(’15& @i raamlttnw @@bﬁiﬁhde chloride and
agueous Sso uti.on or s urry en spra iis used

jRrominen (i) bromige epd chlerpgid 5,Bede &lz ng wf 913%1%:\5 L5 {iv) bromine
( 0 r

Plorf®, Broffind ah BntofthO B ploB oS sfb Sttty 188 BrblCly molar ratiois at
tlb&s’t ot;reaxd (Bar{D,alkdli mbel valt of sulfantio abid dnldbsrsett‘amfcfaomd and (ii) alkali

se distilled from solutiqn or _slurry of the .

Shelal S P s G saliiop &y Sty Has & 5#Ee i IdhsC g o atom rati
Uﬁ‘%lirbg‘en ® M%tbrﬁﬁiﬂgaQoﬁ)rGf(? £rﬁl) (S él%)lteﬁhﬁl @bS” And wherein said
rather than as a solution as this 'mnim zes
an@mmmtloﬂ isviarmed thy speayr dyingettic a@uasius fsblatibn g Skmry The concentration

|II .0 n be nd ef r apl re conduct .

& sl Grned t wirer BORLANGT G et pmiRabe S4fid siate bromine-
V&Bhﬁﬁhlh@ Bidvidl WoinpbsitibRds ndP cﬁﬁé?ﬁln 4rfy) c@itentrBlon &an be present in the
exposed during drying. The solid 'stat e

bﬁlélﬁi BLEEWHICARAORY sbmc | I‘@%tma@mnb@dﬁﬂﬂbiﬁsm@fm tith a more concentrated
%Ihl?g Pluﬁ?ﬁaglﬂlflﬁﬁ) € Amoxﬁg%\%é‘%%?er aet nﬁ%rgg 1r'e OQIteg when preparing

hh@mmmm btcﬁmnemgndairmg siatidslasapesitioans of thl S
i nventj on can be conpacted into |arger forns such as
nuggetdie #t %aﬂa@sbroa@m-ewamt%b@p@al GPmppelenypf his invention are

FomEICP RS AR B8 agp R GRAERTFRARG LIRS PlAEha Bied Fom () and

rtBD er]reai;mratuﬂeatofam sndspkerpde i, alrg qiirt & ﬂ&bgérﬁ iatewhizh the spray is
he bi nder used is not re I%% soluble in

eﬁe i fml%aﬁ Ly ip dhe wge Rb12G t189:§|a§a RN 15018 thpgange of 20 to

WOQQ Uﬁirtlﬁdlﬁxhy FheRURS Pfogps%rly CRRd duPat feﬂgcéaf prodéalt. Also provided by
bi nder that Temains Intact under actual use

dhindimvenhie) iasat priosesgoof dformpingv ensolibndtae t bivetineeontaingg  biocidal

enca | ate rom ne-cont.ai ni ng bi oci dal oSition
SRBRE oS0 fish Rotas <RTPH St reaes e ridotg, BROR) beous solution or

Q.ﬁ‘?ﬂéftal Piddudtorived tih NGatdP kR QA) t(f)ebﬂohhﬁe RRMriBE, (i) a mixture of
used to bind and even to encapsul ate th

thremingechiasisezandi brgmisico Gifid brominensnd phluoune ima Brs @qulz molar ratio of at

\ﬁ@a%k? I)Ih G‘é)re]g gpsul @Pﬁﬁ% rr{))l% HE! fl?(? #I‘?)nn? Hépgoggﬁf%la sgﬁlhthat the total

fBrENﬂda s rrﬁﬂhrtl’ﬁﬁb i$ Beleagtt BrandaB) QONEKAID hriet4l QAltaFtsulfeinlic acid and/or
t he preV|oust encased bi oci dal conposition itself.

selfernieracid; qad §i) il nwgalm%twdwm saifl aguegue sphutien opslurry has a pH
¢lat RlaSt Pland Qﬁ‘tatcﬁi %ﬂod EI{)E&I to’ Rrieri)?&ﬂﬂlteaﬁ%ﬂﬁ 3&) :agii {B) of greater

roportlons I NS ICIe o~encapsu
bham@;%,oamldwhagmt the rwatérsis pemﬁesdaﬁbm sakhequzbaslselgtiagenslurry by (a)
used shoul d be

—+
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conpatable with the solid state brom ne-contai ning
bi oci dal conposition of this invention. Another
enbodi nent of this invention is a nethod of

oLt SRR 3 PR iy s
He Pspr%odﬁﬁ{g' SiccdRbsusRIMRAI or sRifryf or med by

rem)val of wat’er “f rom an aqueous sol utidn or slurry

a pr oddben spreyedying isvasedrit fsrpprie(rayl t¢ |u;e themwdmt fqmne)d from (A) and

nmne ¢ (d xt ur e of
TR8 e S sPlHSh Bier bl TWENCRS 4% mmRUET oS oy of nozate
Bhgdage.a0rothefotlidr hah@as thelwatef is(16)bebflabibd 8fftdi sthdriltse distilled from
brom ne, and chlorine in proportions such that the

ttbQ spluperp or slurty10f the| papdych formedstrom (Adzmd (B), Hrig pragymed to use the
rgleclt %tﬁ'lﬂe&rffotlﬁsAg%L& ]ﬁfassal‘*slll;r?jg}a‘fhe?(l\:ﬁ ﬁ@déﬁ)?lgcglﬁlgésftﬁl@nﬁmmlzes the

ac I d ase

ampuent sf saterté ba rahowddurSuch HRshiag piHdistillationsaaatbe, incﬁpﬂferably are,
an atom ratio of nitrogen to active brom ne from é
F9Bdyqtgd af redpessk ressupgsnioreduce thgHemperaturesetoaphicen jhe product formed

FO B D BT e BB 0 o (it ). and

wher elThet bidostelie bfonvvat-eontammgnbmomaba:bmpnsmmsh ob this invention are

0|If| asfield erV|C|n rodrillin ation
eicfie i fie Py e, of elptyely sl pacieles o EpNaugi the solid state
hﬁbtﬁ%e&%ﬁ%ﬁﬁg bRdRs 0 rcoﬁn'lgbmﬂoﬁsu@tt ﬁ!sf AERDN QISP EIrfisheted into larger

drilled. In stuch treatnents the solid state
tfpnm suchcamntuggetsn grasntes) pellets; dahlets o1 pupkefbyt nﬂesof known procedures.

ntlonl adll i.nt odu ed.into subterr .

(SR Fompapd pToets mieyt & RPGRY ythafe i hRASE Skerfy prgjher materials
RRAt cafidethé padieles i Qcmelrém&rté aab@ekt Whehigd&raied Fnok Feadily soluble in
general, but 10 sessile bacteria as well, thus

pw%rent ii Amperanieldt tprt@ﬁnllgomv@ps&m the tprpduch| wigh a water-impervious
RQ3H & b‘ﬁ{H%r QMat f g&{xﬁlvl‘fseag%lﬂnﬁon%f a§ this would

conc railed aq ueous IOCI dgﬂ on or slarr

tprévient Corda Ibeuvveleﬂ ﬂfeaénfcypsamtmrohﬂ& coritdinicg b@kﬁﬁdzﬂ lcbmﬁosmon and the
in this paragraph, and thus nmethods _ of this ty

agatﬁgbeslaa:ﬁefae% Uﬁbéh? pigeidgl %FH%U@%l Ty a&ltllgowa%qsm thgy like may be
sH& fcyblﬁ&’ Hféﬁt t?gﬁkrﬁ Pﬁteatﬂg n_tdngiﬂ@ cotrtalt Gahel ﬁig Bia1 ébfmposmon in cases

'S |nven er e b I'nventi
pvlmre ttmsemmpmldmcbpmdoét igased @owates at highhenougb Itempﬁratares to melt off
ckage rlsed of wat er - di ssol vabl e cont ai ner,
é@ %m bugingy so ﬁlaé they Watel MABROMF NI RSGBIE With the previously

%Eésgﬁ) %@d&%ﬂb%%gﬂ l2elf K 3R wiR¥r, 4Re o@‘%%dgl}/%‘seu&)sga?ces that are water-

brom ne-cont ai ning bi oci dal conpdsi tion
rselableabr tiuht pavete éffastivebirsiingeation mq:lroporbonsamduﬁlcieat to encapsulate

31:\ s e ol e bt Biatfeblen SR dundin oGP} should be
RbleARiIPHRBAS %te%Hﬁ%co%@ilh‘ihg %[bcﬁfal Bbrkpbdditio B tBs invention.
sal of sulfam c acid, wherein the package is used in

oi | fi ehupthnr ayzhodiraend of leis anveotien aasa Bethadi ddliginfetigng a body of water

b LTS oy PSEABE £ e amoun of o

dblid btk coﬁ'lp‘obﬂfohe‘brn@dﬂﬂgdﬂeﬁﬁﬂhl dl'fwdtétefrérﬁ‘é.ﬁ ratluems solution or slurry of a
provi des use, of an aqueous,_hi oci de _conpgsition

PEeRBIct Sommpdvist wateth@A) ki) dsprineo (i) h@ﬂéﬂ% chigrige.t (iijka mixture of
%&H]&echﬁﬁﬂfe%ﬁ bqgltnﬁn\é? 8\!) bromine and chlorine in a Br; to Cl; molar ratio of at

least 1, or (v) bromine chloride, bromine, and chlorine in proportions such that the total Br,

to Cl; molar ratio is at least 1; and (B) (i) alkali metal salt of sulfamic acid and/or sulfamic
8
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15

from (i) brom ne chloride or brom ne chloride and
brom ne, with or without conjoint use of 10 chlorine,
in the range of 201,000 ppmto 215,000 ppm (wt/w),

e o g
af End M Broh Bkiot ernétrl{gﬁe?lﬁo)ra’ﬁﬁ/@ bRImink IR EA) b g&)‘ gt‘/n%‘eater than 0.93,

brom ne from (i) ( I's greater than 0.9
wWhigarein rthe taquequis| solutioneorc gy dias i apnadtiye dromiweseorent fair201,000 ppm

ToPhRLEE 2 SO b0, SO AR SR oY g Py i comection wit
QTR bPB8sficl® sbrvidihg lor fdHIlRE operationt, anadt whéreinhthe water is in (2) a
i nvention provides use of an aqueous bi oci de

cohisraneangyelbhming sesviged onpd/err(bhasebigrraneas bplgibeg drilled.

t herei IV i 4 . deri : ' - .
o e Uy PR T RO BRlnESifs SR Celpogiion of i
dfiveritibh Ot re@dily dntPddudsd iftb thehdubtdri@ean Rvaidreby angetyotind is highly
201, 000 .ppm.to 215,000 ppm (wm/w), .and (ii) overbased

ghieaitye fordubimgsngtiondy cemmoarkielile japd m%é%% ofgeisms in general, but
; | s L , e ¢ hat ,
SRS S8R UL 26, b iy o B! e 8 posite
antpldy & pideslaliy effeetivet dvasurd 09 3 comredtrated mquevus biveidaHsalfition or slurry

t he conposition is at |east 7, for .disinfectin te

iq_r%l s é‘_HEPE?'P R oY “b"eﬁ“ﬁ’é‘Odﬂ?‘_FsPPg‘?ﬁs ’inr&"é‘d?rl*?@g‘ip\r{\@ﬁ“‘{ thus methods
Wtlthis Qypd listhg sch 928AdeRlrdclRBhLAIUs BiSciddd Gltiohldr! dlurry constitute still
furthef enbodi nent of the invention provides use of” an
addisionsl dubedirdents obpoisiveriton. conpri si ng wat er havi ng

in solytion therein an,active bronine content derive .

05 £ QRS SREHHmERCR] B mYSHRnBRIGAS SO 6E mftecture in the

FpeRioTes piékabe %mgn’&ém Bf aCRRkRtRE01VIe RbntalHeP cbt@inihd a solid state
the range of 201, 000 ppmto 215,000 ppm (wt/wt), an

(ii) overbased alkali netal salt of sulfam c acid,
wherein the relative proportions of (i) and (ii).are
such that the atomratio of nitrogen to active
bromne from (i) and (ii) is greater than 0.93, and
wherein the pH of the conposition is at least 7, for
preventing a subterranean oilfield well or 30

subt erranean gasfield well from going sour by killing
sessile bacteria. 9A C.\NYCacumtatportin le 2

cl t\ SPECI PI CATI OMUJO2371 PCkan copy. dac-19/04/200) In
all of the enbodinents of this invention, the alkal
metal content of the alkali netal salts of sulfamc
acid and of the alkali netal bases used in formng the
conpositions of this invention is preferably

pot assi um and nore preferably is sodium The above and
ot her enbodi ments of this invention will be stil
further apparent 5 fromthe ensuing description and
appended cl ai ms. FURTHER DETAI LED DESCRI PTI ON When

i ntroduci ng the brom ne source, e.g., bromne chloride
or bromine into the aqueous solution of alkali netal
salt of sulfamc acid, it is desirable to maintain the
desired 10 pH of the resulting solution at 7 or above
by al so introducing into the solution (continuously or
intermttently, as desired) additional alkali netal
base, such as by a co- feed of an aqueous sol ution of
al kali netal base. Wien the concentrated aqueous

sol ution
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is to be stored in druns, it is desirable to have the
pH of such solution at 10 or above, and preferably in
t ANB ok RAGO 2 BFecik R ti@n «kB9B2 The pH can be as high as 14
if desired. 15 It is preferred to enpl oy brom ne
chloride (or a mxture of brom ne chloride and brom ne
in which less than 50 nol e% of the m xture is brom ne)
as the source of the active bromne in the above
process because in the resulting aqueous conpositions,
all of the brom ne of the bromne chloride is nade
] f |
N omr%b%o%ta%% {)é{c?al %oﬁﬁw ﬁ'ﬁéf b ﬁg@[-’%r%l \Qgtte% éfrom an aqueous
cdolwdionnandddr 4 hﬁm@r ofra nderiebiiver pdﬂuctSOf: () Viroinéret, ibrorithe chloride or a

:ngﬁt‘grﬁgﬂﬂ ?ci}glfng '}931%31% %r%%{%gnggﬁ)t %léogeg' SN %?11150%'.«, solution of alkali

t
S SR BTG A el U T M eions
pr bidcienfyr blisicfeding watdriivi Gya sthigsandsn woll dbemgpsargiced and/or (ii) a

co onent .of the gnﬁ?ra ne chloride -- viz., bronine --
SFaRFaR hals bing forming active bromne in the
aqUGOU§ Rire} CalboRRAGHRSH Wmn@ﬁﬁ‘oﬁ %@Hflése k¢ Yof hd@queous biocide
| ess expensive conponent -- the anionic chlorine in
tdegiosition semphikiog ivciéer-havimglie soltitips thetyim ef a@w&l breming| qontent derived
SSi roced e for re r the
SR o0 blomine AR e BRoRGER i Sl [JHSejthoyt conjoint use of

| dhVsHné tn thSragd bf 301, ﬁm(EEmet@rZDSWO%p‘M (Wf/Wt)Qfmd (11) overbased alkali
sulfamc acid in water yplcallythe pH of  thi

snefalk salt of sypmig acid pyhergin thegslativeprsperentsof (Jdtanét()% are such that the

SRR e AN A S0 B U3y .99, s v

uhé bH dfhﬁe d@&pd&:ﬁﬁbmﬁl dt SeaseAdbL disinfddiimgsmitércia aofubterranean well being
br on ne, broni ne or bronm ne chloride is then
Aqfaeeddn campeaflen pathilfisld ongesfi¢ld gpemalonsy di ssol ve and

react M"shhnfuptﬁels Ellnf)&m'rfé 6F theMnvBititn fn%%[;ﬁegg.\sé‘ oo a fﬁlfeous biocide

hal ogen ttom o t he reactor aborato
oalpesitian compeping waterdizeingfin aoldtion therdis an acptbzred)rommtee:lo;atent derived

sy ) BFlie chiopge on bromias ERgmRde SRPRI, 7 iR Fiont eqpoint use of
mﬂldrﬁ}e? in tHerah&eof Q@ﬂ@O(PEpIﬁ tB‘Ql%:bOﬁ p%‘@wi/&rt)' and #11)1%veébased alkali

possible to opérate even at a he range o
tmetalsalt| af shiamivessid, frchenein tﬂmnelatnva Ipt@ostoinstqf ¢nsind (i1) are such that the

0 S A et 5ol vioma sy By LIS efshler laddnd wherein
Qfle gﬁl of th&¥mbbstion Wit 1QsE D) fuf H@ﬁﬁ‘e&iﬁ@tv?dtéﬁ A% ABtcita@ban hole being
6% active bromne(l.e., 260, 000 ppm w/w ) were

ﬁrdl@rien ewwglmrf with @ﬁéeldmrcgm?ﬁ@dmmram@us | abor at ory
experlge {ssdll Cr &1t 'c')'_rmta £ R IRLRGS V\ihc%d%s% ogfjan aqueous biocide
nust Bé “§t of ed and SR Pore Js&arT 8%

GRMpositibh @BMpLisiAL &ramrn@ving if bﬁuﬁémﬂtérdiﬁ a:abam bt&@ireQ@dntent derived
r%{m w/wt) to 215,000 ppm (wt / wt of ,acti ve br.om ne
|b§pm1a9§ lotige pr bmngn%hlpn@g/araisbremw@ qrvithout conjoint use of

SRR WL R AETRE201, 00 RIS 0D PR LYED! AR [, qerbased alali

sugel dattrof salfahlcl dcid; vagrein tfﬂﬂfe&tﬂwé prdpbmmﬁloﬁ’ {0 1aad (ii) are such that the
cont ai ni ng anounts of active bro lgnificantly .

B AEhPINIfTaRELto aefixe beqipe from 533 G greatr T -2% and wherein
rtRé YES of hAbdmpPEHB & SORL& Ni 39 pARALHES af AdterBhBan oilficld well or

subterranean gasfield well from going sour by killing sessile bacteria.

\J
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capabl e of biocidal activity. It is generally accepted

inthe art that all of the bromne in the +1

O ol @l o » Sdraic@oMng i B Gisglad | y active and is thus

included in the term"active bromne". As is well

known in the art, brom ne, brom ne chloride,

hypobr onous aci d, hypobromte ion, hydrogen

tribrom de, tribromde ion, and organo- N brom nat ed

conmpounds have bromine in the +1 oxidation state.

Thus these, as well as other such species to the

ext ent tahﬁé{ e o%?rﬁéﬁts of ¥ 1{1\}&1{%1? t%ng %H&ﬁtﬂﬁ—ﬁgl content of the alkali
bron1ne con ent npositions o nvent |

Seetal dalis of xulfgmhie ,amdlz!mﬁ of4hé3ﬂl€a17ﬁﬁtﬂ bdsesluSed i, ﬁﬁﬁm@Sﬁe composmons
A mell-establlsh d nethod, in the art % det er,m ni ng

t¢fahis dnsaHen irpreferableraipssiHom ang o EfeAbly I sodium.

star Chl'lL OHRE dnlitJtidrl é?ﬁbod\MiérﬁE‘ o# e le rlméﬂﬁén ill 1f stiihfurther apparent
active bromne In a sanple, regardless of what species

nfeym ¢loeneisiingtdesdription ahd ag)ebdmi‘rtlanns The useful ness and
accuracy of the classical starch-iodine nethod for
quantitative determnation of brom ne and many ot her

oxi di zi ng agent s FIIRTHIK DEISNIHIP WESERIMTON S S

Chapter XIV 10 WO 2004/ 039159 PCT/ US2003/ 034482 of

W | | arWhey nmducmgeth@e hramipe Goanee. ¢.g+ braming ghlpgide or bromine into the

fg]iuééjus%g Sﬁfﬁfb 1s§§ ri's%%%ﬁ@i}é% géﬁlr%bte tD'5¥intain the desired

gHreh theO(ﬂtsilﬁlrIgl b6latib®ratt w setabbve vy akbi Merobiicing niatd she solution
carried out as foll ows: %gnetlc stiffer and 50

r{mntmuptlféy $r dntegnisentdy, aédi@ﬁlir dddiionplealkaly metplihgsy such as by a co-

A0 5 s TSP R, o Bl st

aei tetle btorddhia drms Kt ajesieable fohdvieehapHtdfGude sctutidfbateld or above, and
(50 m lljljters) and aquequs_potassium _iodide %15@6

(RREfeTbYy indtBe Fange pf 1 2.8@ {3 ar d'he pékcandyas high asné if desred.
-Iig FS Léljeﬁ:ﬁléd tS eﬁ@%ﬁﬂn& efﬁ){ Yah &urs ©fbronli Q@ chlondc and bromine

lon I's then stlrred teen m nutes,
vihivdtich lees thhm S8 micde% wf i;l’leappeture ds boochind)eas mmmme d mhie active bromine
rea are r nsed jnto the flask with water

se )

¢ qve PYB‘“(?F% SRR FoRMTES flge‘tﬁ}‘e?‘és ‘quﬂoéﬁl%ﬁﬂﬁq ¢f the bromine of
NRE 'E?émﬁ@ En¥Adens Qﬁéﬁcfﬁvtaﬁablyll@ a%ﬁ{/élbhﬁﬁmk Ma énilﬁe of %%V@cﬁng biocidal
flask is titrated wwth the 0.1 normal sodiu

tagtivgy irf saletlorwh Enothef worcts yhel ¢hdavireodfothe ibgomiplesablarets, is converted in

GBS b APy Dt S S P A o s

flask fron1fa|nt yellow to blue. Titration with sodi um
thiosul fate continues wuntil the blue color

di sappears. The anmount of active bromne is cal cul ated
using the weight of the sanple and the vol une of
sodiumthiosulfate solution titrated. Thus, the anount
of active bromine in a conposition of this invention,
regardl ess of actual chem cal form can be
guantitatively determned. By utilizing brom ne or
brom ne chloride with caustic in the stabilized

brom ne conposition, higher |evels of active hal ogen
are achievabl e, conpared to the |evels obtained by
the addition of sodium hypochlorite to sodi um brom de.
The process and the conpositions fornmed al so have
about tw ce the content of active brom ne as the npst
concentrated solutions produced pursuant to the above
Goodenough, . patent. Moreover, even at high | evels of

active
9B



brom ne, it has been found possible to provide

bi oci dal conpositions that nmaintain these high |Ievels
of active bromne for at |east a two-nonth period, and
that do not exhibit a visible or offensive vapor or
JHRROOHPINRg this period. It has been found tﬁggﬂﬁ#{?ﬁ?iﬂ“z
concentrated aqueous active brom ne-containi ng

bi ocidal solutions of this invention have

2dtivB blehiNDontdnt Bfthe b%ﬁg&oa{paaﬁéd Wiich B cﬁfiﬁﬂe SRBvibiR@ Biocidal
resenib Ctgrrms\ cl al I avai | ? re d| I e aqu.eoE ine — i
“A’bW d Apus B mars xRS eF‘BPPPé‘&“‘f“ i i
Byt utihized infomsingradivg biomirierinthe srpce h@ctdﬂl coinppdition, and concurrently
ﬁl@%.%@ Skpe hﬁ{?e SonsRRbnt-Ofhe afiGHIE ERbrirt ih Mo brbRine QKRB £.makes this
E n‘g &5 %‘]flt er active brom ne concentration than
AL &

mar ket ed by Al benarle Corporation
wer e fgenseat edm ofor prepiring the compnsitierisaf thisinygmtion using sulfamic
§I1@ﬁﬁ/@1|%§ as D8t Mg fdrﬂﬁl wwﬂﬁd!ﬁnﬂpﬁdmhaﬁa’t&nfypwaﬂy the pH of

g]éstng gl? m‘gw E %t h t ?é’éu%ﬁfyw%z&lﬁgi@; f%‘% E%rala thep added until the
wdidag dompletely dissolved phdditianat o Na@H is added ug@]tthef desired pHris reached.

Tﬁ@soﬁxﬂk loP¥ofine, bilcHas bratinetr Broa1iRY dhforidEXAMN dddéd #a 14O allow
B MO R A B3 S B GBI ol Boge
s theUspooseh the 4gactorh a0n alaborateryr sselé, aiconvenizot mtaphpddition is
%Mvm&zelwdﬁo d%bsp@@wom SR mﬁlr&@da(e 1, 26% ofr Is()%) is co-fed to the

Ao 8 iR e LT g i 7 T LI —

g\@ﬁq@t &phhin e ranee @ﬁ 1§I 5 torlddlides beguifound ﬂl@t jtahle splusionyeontaining as
mAed MGwﬁctM&raﬁae l@pm%\bh/aﬂﬁa):twe cﬁt&mwahsig) ca@w pmg&ed by the

€1%9¢s§ gf tﬁs mvc%u?n g\gﬁtle gohﬁﬁ)lns[ 50 ea%trﬁuc%%? 96‘% equ(]leéle (i.e.,

acuum was e appar
HFAL00ppmygivg '@eraﬁta'ale Baqugh fos H3sdn Wﬁ%@v@wrxﬁ@eﬂmms,
fbr Sohinledidl Ofurpiies wherppddat triifst 45 siiredibh® shippal fFOwBtoffsite,

t &t
Rt RO op bR Ekﬂ%%ﬂegeaf%b%rag Dilob bB e 2 o BB
%fr?cﬂ'éﬁt roming r@f miy BEoRpagior ateblhveas lsprparerbto qompesitiens containing
AAESS oft dtGve Brinisd SighificnflR taBsbet thid trar ebﬁthl adgitigh GavdSuperior

%@@ﬁ% oSt B ool ar ey ol S8 AR e Yfificandy

lfefa!lgﬁwas f oI | owed. The round-bottom fl ask was
char ga@ tebint"active BRnige"f afiireTeofd % 4l BemER-coingig species that are

SPGB Rl Wi il o oo it AN o bl i e

opridatignstatsts bipcigellycretive andinthys wglusiqﬁl intthecterm Fctivq bypmipg". Asis
WwilhRhownin 6O Artgbroftind, m@noéhlbmes higsobtdntdus Yacide Waobroadte ion,

lgid?o%{/éﬁ E"bp‘y‘?lhg%l'fg%éég sl&lé&kal gang N rﬁt‘ \ Srgitéd%g{nﬁg\%ﬁg hé¥8 bromine in

thadl @’8@1"5’@“ stater Thes these. s wel mﬁh%ﬁtchémecwﬁr@hw%@m grp present,
swnstitdt he A0Hv clhipdthinw\taritdn} of theotoMpbsitichs dhhissivehtidn. Sk forekample,

\5'%34 H%ﬁ%‘d&m@xﬁ@ %%‘75 ?Ss? dy &%Y‘E’s‘i’ﬁa‘h&ﬁeﬁ 'Pxf'eth%d GA @% Art Fo'? UGEiRRg the
RUBE of aFS,W“chTOIPWé I%%utam iy Rtacksioding F‘H@“@awblcb detﬂ("!ia‘ﬁﬁllé’f the
active bromine in a sample, regardless of what species may constitute the active bromine. The
usefulness and accuracy of the classical starch-iodine method for quantitative determination
of bromine and many other oxidizing agents has long been known, as witness Chapter XIV
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of the product of Exanple | was poured into one 8 oz.
w de- nout h pol yet hyl ene bottle, a sanple of the
product of Exanple 2 was poured into another 8 oz.
wi de- nout h pol yethyl ene bottle, and a sanple of the

OY? o1 ¥or e dil ute Stabrom 909 bioci de cond&F{US(0/034482

was poured into a third 8 oz. w de-nouth polyethyl ene
bottle. Each bottle was filled to about one half of

of Wﬂlﬁ’lﬁ@iurﬁi&ﬂ %nenﬂ?ﬁ Mzﬂaﬁﬁe WRAISsis CIﬁﬁ@Bdlt%PPﬁdlaﬁrldosu'and

aced ? ef LS | at.i ntg ?1 9$§/ir§ mai nt ai ned at 45C

RPN e NeReY koY EER 2P 1) ted and anal yzed for
act i vAtypigal sterch-iodingitration totetemtineastivy pmine Js caffied|owt &8 follows:
mﬁxgﬁu@feﬁre} mfséaﬁﬁamtéb 8f placidl 'af:e@itc ﬁaﬁ .a:eqiwtmml #h l&ﬁbé fask. The

cu ro €.l eqs uar es
vl R 5D SRk B el Yrppe i B8 e BPRACES weighed and
Réded de the iflask ontajripgsthe agefic aeidt Water (50:milliljters) and@jjuepys potassium
tddm% (1 5l (\tSUWﬁPZSQﬁi?ﬂItfrs)aaré !hér?ﬁdd@d R8ke fidsk. eﬂ}}@ﬂasﬂ Paskoppéred using
a [ Ur r_.in 1 O

Rordttstlo. The.fofans ORa, st Tl RRd mfflich M, s the faskc i
mmmwﬂ apgd thpﬁymee and ssri@magterryiseqotpto tigz1flasks ith wagss.dAnpetomatic
Bires@ieti¥m L:&&Z@ is fihed M . Ifnbﬁﬁﬁl shBER ﬂﬁéﬂsﬁﬁﬁt’e ITEMRE Solution in the
E);(&gq%gﬁaé ttﬂr%I @Ctg ﬁ‘z H?mga? g ?lg? C%\?‘%pgﬁﬁlt gf'e!loefnc%lor is
Rbgervejope gnlbkf@te@fm 1y ¥ staseh seiutlph@ wages mﬁéﬁ  elianging theiclor of the
JdlksoraiH @t ﬁabl@ﬂﬁiﬁ fafRd Fell6@1s BRE. BiRaton Wil s¢d iR @sbiulfate Sontinues
ﬁlﬁtlltﬂbe Blue co? % s hf‘lge Noun n g“t?t ;'on%m% % calI:ISIXtT}l qurég t&e weight

eSs concen cormerm a
phibe gample gndswe wnlufr@rof Sushemn éuose@-ta mlbfmmgtqdr déwsidhe apamt of

hdlive BRINIASInbicOMPositin oEa TRVeRtibn, 2dpdrdlsaoidcRalihamRal firm, can be

ctive brom ne. Thus a val ue of 14. 86

% of
&%“Eﬂb%&%’i 9 PCT/ US2003/ 034482 wt% s _equi val ent
t o 148y @blizipg hroming of hrontngnshdorizle puijhs canstivin e stabidized homine
rpaRitidh thigher Mel%f@éﬂfﬂl{aﬁ: En ar%ch%vaﬁe kémBared 16 tBd levels tained

MMG@W#E ohin EhoctiBiety %,arglggg;h Hedsbhfind S hiions

&Empdfﬁlfgﬁaaﬁmov@wmeémca@te@a @% remme ﬁ@pﬁgomeatrﬂe@olutms
predaced paisadnewd tKtebbﬂ.EGcﬁilﬁkilgmg)aﬁeaﬂM@edvGQ Bldnak high lewels of active

?r%g'n%eait hastl:p.gn BM@%@%@S to ﬂllg\ﬁ&je q\{\&‘i’da?éo né)%%] gﬂﬁhaft ﬁnaﬂtﬁr‘? these high

levelp Pfa%ftlm ?m@m%fex %eaét@daweamnm period; and thab de pet eéklbé a{visiple or
bffesive vapapof fdor UarimethRiperied, the sanple is cooled at a

rate l?fms%gglrfg TR g%glygci:%%tmtte% ﬁ‘e%{l | b ohle %Lthﬁ.g’lég ocidal

cry sta are oserv ures are reco
f%\mom@ ofkhisipveation have suprisingly hlgh atsa@w etpbilty, highessyen than present

pehmérciallpavailable infore didge aquphLbibsidg) canetrated formed from the same
?%n%é?x%? &gé Xﬁ.ﬁl prQMIyTHa%ifgaﬂBl amz LY simfr géﬁ%osition except for

concentration. For example, samples of higher active bromine concentration than those

currently marketed by Albemarle Corporation were prepared by obtaining a commercial
sample of Stabrom® 909 biocide (Albemarle Corporation), removing water therefrom under
vacuum, and determining properties of the resultant products. Details of this experimental
work are set forth in the following illustrative examples.
EXAMPLE 1
A 1000 mL round-bottom flask fitted with a thermometer, water condenser, and water
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for eight hours. The bath tenperature will be | owered

by ten degrees if the sanple does not freeze. The

test continues until the sanple freezes. Mre
specifically, the steps used in the procedure are as

V9P PWHE391%®) * Measure approximately 30 nh of sEEIIUS2903p482
the jacketed glass tube. 2) Add 0.03g of crushed
gl ass as a seeding material to the sanple. 3) Insert

b wablEtagied saamlamag $tabrBMO0D BRLidE./ THaattive Blonfifid dohtfit of this original

bl
ggnsn%s < a¥ anﬂ:»le w%sbli%?‘%]ag F?tgﬁgedt ﬂerQhef ﬁf/th[o?ﬁfa?s{)ﬂ%)tﬁoé I'ig ?{hgr words
tlh%sapwéfegf commjeraizl prrsiuet had an petive broming ¢oateatR] 1|4ﬁ§0%arrn (wi/wt).
U‘B& whtet Bith Wwayiedate® ivithfaGnaaaedy stirra Heale @b A28 mfrﬁ/acuum was applied

OXi H—Qtﬁ:gl Wa?eg?%1illedg()v€ﬁ§%rﬁt°ét§a ﬁftﬁo Mbek Delat %?9%‘5‘7% The

B@tlklwcwas gippred afteg S myinyites. Jhe wqmbofmrﬂdugtml@ng iythgglispillation
Ansk war 65814 | Anabegiby tRdkli/hipsalfate metod ndicked ac edtivitg of 17.87% as
R@H\g Brc%nﬁﬁg Fin %r \%I)ljdg El%ranlﬂgs;% ﬂ%&@{%ﬁh@@uh? bl%%rl’]ﬁer éoﬂgfl of this

satially %ﬂ‘ﬁ’at%%m@gﬂtl@ vasr 17870 pre (W61 e, 7) Watch the
tenperature begin to decmPDEz he t her nonet er

d : S p ! ﬂfe cprra_&ﬂure'b K ;{fia% f&]‘ovuteg eTl?eQ‘Md%&thtfﬂﬁ( Wt l&ﬁarged with

ease at

3000 eI Hesiden U ter inled Qb 31855 Py bigh feppeature of
25 580 0Thendistillatien wdsGtoppedadier 2ihoira) TiechnitunBdferdduct remaining in

ol BB 15 260 RN ko 1
Sétazyife fwﬂwéw 2GRVt 21&?“@&9%8?@@%.%% indicated

tdiive eoniheconidneof this eampaitivaiwis 20 E9QEppat (wrtévts houl d
stabilize briefly (10-2@ysaGppfs) - |f supercooling is

evident, the freezing point tenperature wll| , be taken
@edm

wher elpeiabiliis of the highly eapSsEratef ompasijons REthisdpyrotion
Example | find heers asmpased td destability afitheshart ilnestating dmfple. tAemple

bk k oSt RGH eq)w Gledlid %ﬁﬁs ok Wiy ﬁ%ﬁ{tho%&ﬁ]?e% bottle, a

I nt outlonater esarrpe as war ne

F%?PE%?%‘P%P’@ ductp Zawsl podtefl it AOMSEP 87 dfidrsmgith pplyethylene
baittle, ahd g hdn)plcoﬁmee:nigiml mdrecitinte@tabiono A9 Wadcidertoncentrate was poured
ln‘ﬂyﬁﬂﬁﬂg%ﬁvﬁa@ - nfodthi ph %f?:é Borf. Ea%? t el 8 out Jie Ralf of

tth@tﬂaio&'mera@reg@ °St“§’6‘? A iEulsting ai

@OI F @anfd i § PpAiEY ting air oven
fhiaintdindd|at 4500, Ghe Sengies edrelpajodically reﬁlovéd]anﬁlaaalfmﬂ fenactingty (i.e.,

Wbﬁ&u%ﬂ%@mi‘twhﬁe y, s%l]rrﬂl%i?{l‘:sﬂlf ddt ﬁk%ﬁfe%aﬁ%ﬂmlﬁﬁx Table 2

gﬁé@ﬂ‘? Eﬁﬁ?&of ﬁw@eaﬁtesggargst %Pé‘%"ﬁ%ﬁy plAciog ﬂ}frdésaaw thg form

aﬂo@aeti‘atydat time = t)/(activity at time = 0) vs. time. This represents a first order kinetic
analysis of the data. For further information on this technique, reference may be made to
Arthur Adamson, A Textbook of Physical Chemistry, pp. 617620, Academic Press, NY,
1973. The data from these experiments indicate that the samples obtained from Example 1
and Example 2 have excellent storage stability with half-lives exceeding that of the
commercial material. Thus even though more concentrated, the compositions of this
invention had even greater stability than the less concentrated commercial composition.

In Table 2, the values shown for Control (Stabrom 909 biocide) and the compositions
of Example 1 and Example 2 are in terms of wt% of active bromine. Thus a value of 14.86
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may solidify upon storage at roomtenperature. EXAMPLE
5 The procedure of Exanple 1 was followed. The

round- bottom fl ask was charged with 814 g Stabrom 909
bi oci de. Water distilled over from31-33C at a bath
VEORWHAPEPe of 42-52C. The distillation was PSTGFpW034482
after 3 %2 hours. Analysis by the KI/thiosulfate

nmet hod indicated an activity at this point of 20.08%
A9 s alRfMo4R\E00 patf (REWI) Ve bromi ne. The _
distillation was rest arted.lf/?gﬁa ext day and conti nued
for an additional one half 1. The anount of

Dr Payc et 455601 Ni nd ankrol,vaZeli s{ i 1Eaumpdnl,Mixe k | kaxompRraZ, wi% |
—wWas dar K oTange Wg8er & S BT Of Wi L€ 21.23
SOf T . 7The proouct was 111 tefed tnrougn a 1T tteqo.s7?
grass igunnel (o arrmwe. al yS+-& by
he KI T4 AT osul[T at € nei-hod 1 ngil cat ed--an acti Jity @n.46é

T. 7292Rs Aciive bndmEne. EKAMPLE16.93he prdcedur e—-of
Exanpl @ 1 was[folTowed. The found-bettom fl dsk wad8.74
char ge® Wi t h_|1002_d3.88 abr om] 909 bil6&Pde. Wter 19.09
Hi_ e-Life &yslvel from&8-3/C al a bat W enperdture o2
43-59C. The distillation was stopped after 5 hours.
The ampunt of product rengispjgLgy the distillation

fl ask_was It consisted white solid and
e T Ry Gfton S oF the,bigh ARy, vt IFOstigh samples of
Exahpled] giddswert uaimpﬂredto tt&fsfaumg sdinple (Caftrol)i Intgendral, tha drocedure

Ae? vﬁasgg onl?Lv.L» OV kY 0“\%91) s%.{'n?leqy mE&ﬁmcallX stlrred while
t sul an . activit
géqu% ApSnte rexm?@ SRR GEPRSEAE T a i cooled

28a Wmﬁap;acmmuelybm 50/min. fuotil thé dorsatiordof Wa& absdtmed. The

?etrﬁ e{tﬁr& &re rgggr&cﬁqoplﬁmlrﬁlgs'aﬁht HySRChaRABRARS A PRI point tube
EXc wer e 159

4/ 0
ikiag splos peses mfeaﬂfé:f e alizo ﬁafapmlrgst@amngtempmuue
f@@@lt bduys. Riedath tdfiergure fwill helowierpdibgl tgrdogree if thesareple does not

i:’zr egttc%nnﬁfeguﬁ’r Jyaﬁl le‘h‘e wi de- nmout h
yet ene ttles gf-‘[ g 8f t he %%)d sanpl e

f rom MER“aWﬁ‘Fl “glyx/JQ% StBlPsalE i RIOeyreyF as Smout h
ppl y eMeyduenapphoxirbdtey 3T nd. dfcsmnplemtm gacketed glhss tubzapped
apd ph@&@%é chg?{hg&gx%% akdcfhg %a"terﬁléﬁgh A S The
350 T vinsgrt R mber siopbiRermab el o et sitet esseBmtiif Finspaple, (The ip
t he vafltheprobishonldibe poditidried adout balf Loinch foidm (iBsttmbiommof Qﬁgube)
by oci g%ﬁ'ﬂ% fub& lﬁ%&%hﬁg BG4S u] the R |o?§165.4a1ﬂPE afd BécRone are

|n % .active bromne. Thus a value of
15. 12aRBE%"i"§‘e'é(cfﬂP"3al ent to 151,200 ppm (wt/wt).

Apai nSechifecthée s&ohd fempemtume pobe @ the lacdtad Hattosn it endd [tayphbing the
of t hgyoGAGt l&guares line obtained by plotting the

07 Cl i e e A S b S S

even Kmpethblsghémndbmwmﬂer whidelstgrng | Asoill dakibgtherstirrer out of the

st or agenpdd, afiid ditdcaude R bubbIEs 8 éthd ik ARBRY | @l . TABLE 4

i) Watch the temperature begin to decrease on the thermometer display. The
temperature of the sample in the tube will decrease at a fairly steady rate. At
approximately 10°C above the expected freezing point, the cooling rate should be

maintained at about 0.5°C/min.
8) Continue cooling and monitoring the temperature. When all the sample has
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Days at 47 OC Control, w % Exanple 5, wt % Exanpl e 6,
Exanple 6, solution,w%solid, wt%0 21.70 24.06
27.84 19.45 20.28 24.82 21 14.35 16.99 16.95 20. 46
42 56 13.67 10.65 10.64 - ie(a s) 601 6T EXAVPLE 8

SEAPI0LEINS t he high activity BrCl products f rE&HUS2003/034482
Exanples 5 and 6 were stored at room tenperature (ca.
23C) in the dark. The sanples were peri odi cal l'y

r emv st@“gecﬁﬁ@ﬁly&%’e §etple. 2Bilel Mbezih |t§n%r§tb&€"§ﬁ6dl@ Sbilize

E; 2 ﬁ C gﬁ?q?yt(g@% pfgst i%ié%t:q%h]tngig E:Yléﬁxg}he?[%%gomtxfemperature will

st abi bé takenvihere thertpmparatutedevielseoffaftep the tehpesatalorisen T0Be sample
b' OC' s nd @y did1fizé o4 ﬁa@nh@teétn@mﬁ@npl e 6 solidi f' ed

@E#(&?fﬁeé oy e SRR stier e 1 HEH o M4 to room

prl ortemelahaty3| s. TABLE 5 Days at to rom 909, Exanple

S, O/Wt Tﬁ@c'i:’]s@d]ﬂia Gofetk Bired oftRé ke hiﬁ@ dbﬁ%n&%&&dn@ﬁémn%s@fﬂus
réhicpresngnonvelsata of A g et s BLPE T erpa et Teble
Risyhimgrizeg theeddta at ed aqueous acti ve brom ne-cont ai ni ng

bi oci dal sol utions of thisTapkgnti on can be |9r_epared

directly without a dewaiering gpor

pfoportioni ng the anounf Stdbromt9%9p | rExamgple Eart Example 2

b€ . _Dr.om.Ae Dr g ne gnl or Lde o[ a
Srypaligfion TempoateeC 1. (0" A0 by bai g and_t o) gk

over based aqueous solution of alkali metal salt of

sul f afecfolewing examplesshom that it is passibly toprapereispmplps Wisheven higher
briatvil Agivitd STAAE indiEdd i Hebdsaimplel ASRAOsHHISHATRose Prepared Mafte and

BBk B Mgt 500 vy ﬁ%aggh& ) can be prepared
directly by mxmgthec $ of (a) and (b) in

t he apRIREdet @t 6f Example 1 was followed. The round-bottom flask was charged with
814 g Stabrom 909 biocide. Water distilled over from 31-33°C at a bath temperature of
42-52°C. Thedistillation was stopped after 3 /2 hours. Analysis by the KI/thiosulfate method
indicated an activity at this point of 20.08% (200,800 ppm wt/wt) as active bromine. The
distillation was restarted the next day and continued for an additional one half hour. The

amount of product remaining in the distillation flask was 578 g. It was dark orange with a
small amount of white solid. The product was filtered through a fritted glass funnel to afford
541 g of filtrate. Analysis by the Kl/thiosulfate method indicated an activity of 21.74% as
Active bromine,
EXAMPLE 6
The procedure of Example 1 was followed. The round-bottom flask was charged with
1002 g Stabrom 909 biocide. Water distilled over from 30-37°C at a bath temperature of
43-59°C. The distillation was stopped after 5 hours. The amount of product remaining in the
distillation flask was 602 g. It consisted of a white solid and dark orange oil. The product
was filtered through a fritted glass funnel to afford 438 g of filtrate and 1435 g of yellow-white
solid. Analysis by the Kl/thiosulfate method indicated an activity of 24.10% as active
bromine for the dark orange solution and 28.09% as active bromine for the solid.
EXAMPLE 7
The stabilities of the high activity BrCl samples from Examples 5 and 6 were
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proportions. The dewatering procedure as applied to

St abrom 909 biocide in Exanples 1, 2, 5, and 6 was

used nerely as a matter of convenience, as it avoi ded

the need for additional synthesis reactions to
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WD 2004/ 039159 PCT/ US20031034482 invention provides

as an article of manufacture, a package conprised of

(A) a water- dissolvable container (preferably a

wat er - di ssol vabl e bag) containing (B) a solid state
BYQA4%H&398Bnt ai ni ng bi oci dal conposi tion for nBd {}{p2003/034482
renmoval of water from an aqueous solution or slurry
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mat eri al was placed back into the for an additional 24
hours. A yellow, slightly waxy solid was obtained
(2.18 g). The activity of the solid was 31.99% as
active bromne. After 7 days 17 WD 2004/ 039159

PYOPUEIPP1034482 storage at room t enper at urFET(H2Q0p/A34482
dark, the activity of the solid was 32.27% as active
brom ne. After 82 days storage at roomtenperature,
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brom ne-containing solids of this invention can

utilize conventionally known processing equipnent

and, for the nost part, known procedures. However, in
conducting conpaction of the blends of this

i‘YlQ/éWi"P%’hS% it is inportant that the conpacti §ff/US2003/034482
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agent is used, to i nduce i nterparticul ate bindi ng of
tsibfagaat FooBl @mnperaturé (h thardaik)elie actinity whitelsolidiwab&2.27% as active

BRI PO B R o BB O BT oot p 5%

B@ﬂvﬁl KQUaige. At the sane tinme, the compaction pressure
shoul Thedata ih Exafipley et 10 serteto iluspaleithe satisfactoratdbilily for the solid

| gfo(agé{Q Evroméeﬁ rﬂg‘?ﬁé sﬁ‘mﬂgt@é gpﬁ'?y %Bﬁ %Hnﬁue SS'fﬁJ'eEt‘ﬁu %ll%\(%re e)éposed

or% I ONn pressures e range 0]
oA Sbdoneetatively dongrreriedspitigne; espeqially in Example 18.1he fargation of the
RcB;d@ @armpstual spriyadtyes odithahdriep exposureste doydmpteraperatures shogld provide

IHP&EI]CIS 8r mﬁﬁfe}{m{nﬂﬁbﬁg YEY d%?]'%ﬁ‘ﬁ s@&ﬁeﬁaﬁgtyaéspemally if the

con)(/entl ona rotati ona
sRItds AssIPratentad peeing ewwamxeﬁswghqagﬂnd FREREFEVESKPOSUESIQ lighy during

ststagelsi on through a die orifice, while concurrently

shear p&%oh%éﬁéé rthléj&ﬁ;ﬂ m%&&&ﬂ{é%ﬁtaﬁﬂ@’:ﬁ&&&? céljﬂ@rﬁﬁﬁmg bf this

{ he deS|re sl 28. oper atl ons e co

By ertion,caralsq herpiere tﬂ as %Hfémgtﬁ GHP@Z@éﬂ@Eﬁtff?'Bﬁ“éﬁPn‘f"amg solids. In
bmeckntiedphant bf thisdefeotinethe sifamate-stabilieedoative bromiteecontaining solids

Qx‘e'riﬂ'tl‘il@forﬁ’ﬂcofté1 WARE ,%Ehai du&%&i r#aﬁéléﬁf gﬁ' Sthert égn%ﬁf?xf{’éﬁ? Bf this

rodu extru rqgoes
H‘h’ °‘§I°&§ g %‘Pfi"g%é E"} BverPég‘Hﬁ“F Gopdaiping solids o forma of shapes

derhprised af aggionefatedye compessed paiticles< tExanhptes of such shapes are nuggets,
Eﬂaﬁ@lleé/ Qbiﬂsd%ﬂle{'@’éﬁ@eﬁ&a%r ﬁ&sc OFRA Rk arddolhdrd)8nd fagt rules

armt taL 't zed active brom ne- contalnln sql |

B‘P‘FHP%g A With FESESt £9 3i2¢ PGPS, PRRESISHEPRYIET. SRIER tablets,
bnnqilettbd andgpeksafypicallyvggetsand gemules ard regarded astheing pargieles typically
E}Ps‘?ie?frdnpsd tG B ‘i) $'Qtahdfd ﬁgémizﬁsé&ﬁeé%ﬁ%ﬁ y & i dlé &nge of 0.5

| nor ani c

n
{0 i o g BN L e e R 0k bl
typicalisfalifin theirsnge nf/fesm Do 1 Alumh,m diametenand i5de dMiinchdn thickness.

ﬁﬁ&ﬁe‘ﬁ?% i?evﬁi %é?%ﬂ 1}?2‘21&5;](519 0@1?0 bb mg%sain lelg tt’l%(!lﬂl 09 14 £8 inches
BoRaR %@3&%&@? Qﬂé}ségnhg {86, Pucks Bé@td&g- E%R?ﬁﬁéaeﬁgﬁavmg
4 dlamth@ tp 3\idaahys and a ricknessub the amg@df OdS te  fireh. For purposes of this
ﬁl%lftﬁ::ifz Iﬁv[\{ééer? Qhd | pﬁﬁféuﬁﬁt ir'%l‘rg? gﬁ rtﬂﬁkﬁlgﬁx\ﬁl%géslﬁtgdlﬁ‘}za Jachi®d 'b?ocmme-
Fﬁ“:‘ﬁ“b‘% Sglifis %&WdP‘éﬂ"F‘ﬂ“ Mﬁ&%ﬂd‘cﬁ“ﬂﬁ‘}“érﬁa&'@ St Snb"'&w 83 Us.
poidafd meshosiar. bbrwilleheamderstoodriand appescidtéteheafver, \Whdtithe fdiegoing
;ﬁ\eﬂ‘ggﬁ&gsbﬂé:ﬂﬁllkﬁnt% ﬁ‘ldzﬁee ﬂ'fet ;r&t&ﬂe&‘@?&ngﬁl? Zli‘ﬁﬁf the ﬂob@ bf'this invention.
v CLIRY (ARG, of g Gl BhIES o, oLt APt shapes such as
préquettes| and pucks froin the powdsay e particalatelsdlidritate sulfamate-stabilized active
SofideddonbainiRy SR b thidlinGEidh 264 umeec%n&aﬁabm& | mowa\p%ocessmg

t
Gt Snc 7 B3 crop o oo BaBBer T isdig e ffmasetionof
thaklehdsof thiginvantipe it icioyppeiat thetthe eompattionghensirg be sffictent whether

étaﬁlﬂ & Bhdiflg Q.gén@ ls]-uséd b aAduce Mterpartiilate Qﬁdmértﬁfthé E)artlcles one to
r erer.ar

BRI S8 oy R £y ot BRI Bt S
range of 100C to 150C.

18



Among particularly preferred mcroni zed pol yet hyl ene
waxes are those which, prior to conpaction, (a) nelt

at a tenperature in the range of 109C to 111C, or (b)
have an average particle size in the range of 6.0 to
FOUMEPEYs, or (c) a maxi num particle size SCTUSHYPP34482
22 mcrons, or (d) have a conbination of any two or

all three of (a), (b), and (c). Included anong
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ggﬁ?lifwg Spq{ ’?o -%o?n&)%ctmnf: irg%tagg ga.l'(lglé sn%@{»ﬁr)maﬁrgﬁéj " 5 microns.
hﬂPfF@ﬁe@)ﬂll%fﬁylz‘t%a’@F tpically thawe Rsior (cayomlzasywn agRaKimum
paticle Sibde mforgrwrum 40 HIR6LS I8 ﬂ'lo@tfcaS‘dQ,rfﬂ&ﬁlidi‘@hliehamSms Prior to

SipaB0S bl 08Pt HISABRUIEDY 100 g BALL! SHLALEISRL | duother

St Irve m con al ni ng
aracigeistigrof prefegred W@Hﬁdwwﬂh@ﬂ@yeﬂe%ﬁa@@vmﬂtﬁgatemperature
mgesaigeut 1007THRINIS0G formed and subjected to

isod ey @féﬁe?%rﬁbrﬁ%r’myﬁfé%#ﬁvﬁé RS s odtSuich, prior
tafomgagiioas @) mel afratereresatuiedn thegange of; 19BENtop} dRdeprs(bhhave an

dverapd parfitle RiZe firs the @AngB bR 6,000 Bl0anicvAsyhe (§) arhaximum particle size of

AoROItons 45 fyatd d SlibaRol B dnd 96 B &l three of (a) ORLICN

al n

and tpgudsd %P?Sfaﬁtféhﬂwf ferrgd palyRiepyiensivaresraryibesempserials which
dre)| chgpatedtized) fpribhioSotpftion, By Haeiadi(d))a maland @inperaiure ihhiee range of

mggé & Pisaéeo%?ga ﬁaﬁgyp&[m@ Gizk ﬁﬁg& ?ﬂh@ 0551@ &l 7 B fnﬁgoﬁb Qr (c) a
‘P??‘"PH'?—S‘ rartiFlesiize af aboyt 2¥q WF%°‘15n‘i'fé‘rﬂ"P’GH‘aW‘} ¢ afla rwo 0 at"rfhwe of (a),
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the range of 0.5 to 10 % and preferably in the
range of 1 to 5 w% based on the total weight ofthe
solid state sulfamate-stabilized active
br om ne-contai ning solids and the binding agent. It
W poo@3%#der st ood and appreciated that deparitGifi#3003/034482
from t hese ranges are perm ssible wthout departing

&e scope of this |nvent|on whenever such

d .
O el ST SO PO UL 00
miyﬁl@rsqaehoa waxk fb & avhich; prier fozewnpactiony @t least partially melt at a

!eﬁ@s?aﬂ@e ®QR¢ Rngd 61d 09 lod26 . AMbsy theséEndOite Wdsélwhich, prior to

i_ndi nts °
Bt BB s it el ot B TR Biphasean
avgtaer oaticle size in the rangrphis to Dreicsanss erdekhaye 2 pesimugypartige size of
ﬂﬂuﬂ& Ihﬁrd’r@ 4+¢&) Haba catfirtatieh 6ftiny @ko b dlichiee bf @F (M)A (c). Also

‘ mc %Braa 81#1 s%eblen%s %%'{R({%gt“ﬁﬁc glqor tf)%orﬁxgap l i ngtr g&?&aﬁlﬁ melt at a
Temperaw méhwra@se of §B4°Cda ﬁ%fs"Ce@fr(bJe!W¢ #nadierage patigle pige in the range

69 fo PLUMRBSS, o) Ha vas n'faﬁ)lim.ﬂi( 1@s1zeaof&uodtablnacmns or (d) have a

weistoR sbayTte 5 eeo By (bl ag Q9 VO 20047 039158

bri quethergarticylegly w&@ G’ﬂcft”ﬁ%j wergRae mdifigd polyRuorocarbon wases
Which,ipgiot t8compadtivh,Ya)partibllyoaielea b teaginge mmi-mﬁgerof 108°Cto 115°C,

«% r@fﬁ%@%gs%sagg E@luﬁ@%kcsm tﬁ‘eorgﬁ% 0‘1%%8 %%&%ﬁs, o?@th%'l'crhsmaxunmn
ReplicleFize of aheyi 22 e, or|(¢)c5»amscq1%1aeptlan o % e o Alkinrepof (), ()
addcpaper processing operations, and |iquids used and

f or Ml shefhiffl eun%rgsseao&' biihchd Yiapes %;{ dg?gnggkf@ftﬂe powdery

oi | cover era pECi I ons
?rnn%tlwlﬂ@ sqlid, state ﬁulfamaﬁoséﬁbﬂged %ﬂ%h&%ﬁe grephds of this
iabdndibh aieér or d‘lo@thlblﬁdllﬁ@ ygeataop binters isNbieClard subjdcted & dompaction

&%Bﬁnlp}esi'lg‘n Py &id g%&oﬁﬁaﬂ b a@d)ﬂ f&g’n{iﬁgmhgﬁy Bf@l‘l&rdf t§s invention.

agueous sodl umc
Kropog predericd malhegsiae pseiol rfhbpwb{eedﬁ o fugmble, Hgndegs foy ixing the
fvakiyner dmelyedividaf phdieulste solit apite ssifdmstd-sisbilizZEdeactive bromine-

%;rﬁﬁ% s%ﬁil/ i 3hd blﬁﬂ%{lﬂ&eﬂ ZFL&{ agg}ﬂ?cqm: v% . Et ngﬁ&h%ﬁms type

rom-t
&y ailaile n the @éﬁka@%ﬁﬁﬂé numpgrof @ewgblp §¥RRYetiaf ks amount of
thahma@g Bfens Qlch bs m&diﬁeewax Ainheadty bleadsf a8 ingentiomvithiall within

0 g5 OB 1 b 8! {03 A P

ursu | Aventt on
Wﬁglttﬁéthﬁ émlgl@ a@ﬁrsum%%sta%@dewe Browmiperonipining slidsiand ghebinding
agem (twkill b dndefstoad hnd/@phmmi that departires franxtheegaighedre parinissible

I o} r
T Dl R0 4R Llpe b I BORNS e SOH APl Pht deemed
WG%WQFPPM%FG saI t of sulfamic acid, or (iii) water,
al kalWheretatyingaew, coadpactian «fl goaldery aepaihcukﬂé solaf state sulfamate-

S%ébll fﬁma?m%cﬁrgmmg &oﬁthl\‘l ltuﬁr of tﬁE‘ uﬁjehtfﬂn mﬂ?&ﬂw Bne or more

npi nat 1 on of
t(lv Ipg ageRisqit (ﬁ #flrab&m Butingt %qna@lr \?@PBWM?SFWS AgS folergtefeﬂubmam
1.’0 hlat coh’fpactatxmm-fa&b obthefooling 5o ssge reduce the toefficidnt ofifriction between
r

er gﬂf“" &gﬁ&@& hid tﬁ@tdo?n% 'ﬁ'ﬂ&fq%:u% 911 Q:bﬂ&.nt gt 1s poss1b]e to

6‘3’ F‘ oLy ”rcé%{%‘fm’fcrt“c?n 3’ us PI'“é’ﬂﬁees"G as) r?’@mple
&Lﬁutsblp fineig- dl\pd@f\mxanblﬂyehkn the range of 12 or 12.5 to
13.5 or 14.
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In each of the enbodinents of this invention, the atom
ratio of nitrogen to active bromne is preferably in

the range of 1.1 to 1.5, and nore preferably in the

range of from1.35 to 1.5. Still higher ratios can be
SMPLWYEP1I5 f desired. As noted above, anount FCIfUS2003/034482
active brom ne above 160,000 ppm (w/wt) are within

the $bgpes,grarulsstabletscbriquettes, dnd prickesf s ligh&nticidte of particular

GRIkEAAR| e
ﬁ?%o n é)%(ﬁ:gdai’&e %\l,%éh? 'Sttr%g-{bé é\%ﬁ‘ﬂ,(.@c }5&\,\}/ &%Qﬁt@l&giggg fonun ains, toilet

B @lﬁgﬁ?‘f’gﬁ éurfvg‘sh%gy s@ﬁa?‘sdﬂ'ﬁt%gategﬂlgwggge@ and formed in
tmmpwmsmg drfeentions) amdiiquitts esedsmk frined inibitl 6l applications

NQAEHTR] seaBtiaBNbil h@ﬁ%&ﬁ&rtﬁwemﬁ%dkﬁvenﬁ é)p%rag%s &%&Lm seawater

Ctg:‘oﬁt itute conmposi t1ons
Mg crobi ol ogi cal control, the concentrated

sol ut lnasotidr eritiogiment; famahonbt&lrcbchmrmwrbnﬂb M[Bad:lz\]\ﬂ(mv— alkali

Qﬁet&lﬁs ﬁa%ﬁﬁgb EH'tem Qillo}i@et@ﬁh 6&@0&1%‘3'(‘8@ i, and the
'\llya r be| n r at or such crobro fj
c"a?ﬂ"u“%F Stide is s 1 &%Pm e theraptiee Bsomaiee sentem of fhe resultant

Wwalutien. bﬁlerlgefcnrﬂhﬁtll@h rheal dichlarshypolabmige sabdiamnfichidroliypolromite.
m crofj ﬁéf&%&?dy'oy f(ﬁ'fnﬁr?g‘iﬁé abbv bl?Jg@c ﬁ@%é]ﬂ&& cmﬂ}lmsmg water

£
TR s e Binah AorivE BERPLRS AR A R gap OFh OB BRY (1), and from
d#$.80¢ pun 10 160,000 pprpivesive) ad] pursuant th ehipineareiva dn the range of above

50’ UMBW‘*WO?(S: @@(j?gﬁ (W)%khc 1%%@%15&%% %cﬂﬁ'ix t?g(%ﬂlgni)%%mine
SREE 3 coprbinpiion pEine hiofide apcBipRine,AOULID Eysitpesd aqucous
§@1pt1@p m@xmgd sal@bﬂmlﬂamtq e8l, bn(iif)hveatarpalledimetakishse) andhn alkali
frteeal SAHSTROIFARK 88id Obr (W1 'w%ter %ﬂ al¥hli ﬁmggﬁ 3%}15 Sulfamic aci oL Fﬁ) any

Se no

US200 i.nven

SPPHRAE (0 (45 e b S el yerpaonopipna o Pty it e dige o of
pﬁ:@ggrptg mta{qummgm saudbwcidn camlpbsttlon i, grdakee thekh 6 98) preferably greater
a{akal dnd BRtpM ok %dlmompoéﬁb%tnﬁgé&%ﬁgﬁ %&g/%lgﬁng% 01010 13.5), and

Xeé?ﬂfa%m&f'%?&?%%ésﬁ’i ?ﬁ E:gﬂﬁre]n"t rated sol utions.
AI t holagrackn of theeemipadiorents of this mventishethe etbnt fusid of hinogéh® active
breRRdik ﬁz@fe%lfb(l)gt 1“??63&@%‘3@ Wqteh 0B, &b ﬁmréiﬂf%fgtu# e ﬁing% of from 1.35
Ioeir (§)x$t8}e/1§e,lgﬁe§1r?q}°§ °H e pé w@’d?‘#ﬁﬁ? of this invention
i ncl udienatedabd v, hneintgof adtjve Aropvueabote B0OA0 appm Gettist) are within the
Edoﬁfrgﬁrlﬁls 161%2?9@' Tl dg]‘éé gféms cﬂﬁbeﬁﬁ’étfo? DRt sBbAREd bASE bromine

PR oR S o U boB i s e Shprecipit oraapion uring
E}P’@E@ o tranisportation wf ﬂ&b eancentiatechsplotiopuedee norniah ambiemt femperature
&Bﬂ&kbh@ Cte gs 238(3? cogégﬁ?cf ‘(’)@r?%pgﬁhd?ﬁ Qlag'gﬁtn?v;étng bi oc% é.llsed for
PRI LN R o
@rowl‘g@@cw# dniohadditiongl-vagere sthish typicaily 1i6 the3yvatér being treated for such
mmwaagladl QEntAAL LB RS u{e'a%m%‘f aGREBRMIhL gﬁh&ﬁ%ﬁbeﬁu ted for

c%%l |zleﬂ8 L2|n I%q@g btalne e rea

UPEILA§ DR 58PS SO Theariays sepmposiions

%fdha smbcrdlmgrtmfmedtth anthlsa:awgmpb peederabily additenallyreartain didsolved
éftorfde Zon, ﬁl@@tfﬂ)réﬁr%lp H tﬁ&pl@@ﬁ@ed)f H E&Bﬁhfohﬁtrlcﬂe%e@é of YRzl metapéatmn,
M@E ascs%gﬂgmsérﬁa Qur 05 q;o(a 121 con%r\f/alstqgcertaﬁl otlge i mo:tta[1 sapts ]fhe alkali-

metal chloride salts have high solubilities in the agueous medium of the concentrates of this
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4) A concentrated aqueous bioci dal conposition
containing stabilized oxidizing hal ogen obtained by
the reaction of Brd and eSGBNH2, such conposition
containing at least 16 w % bronmoniumion in solution,

PR IWMBHINSs Br2, such wt % bei ng based upon t RET/USgRO3{p34482
wei ght of the corrp03|t|on Preferably, but not

RReRfona kid bhus R feQFo8Eh Wil e tla reszua@)fm@ndn éhring storage,

@% gﬁ'@wﬁ rd’ﬁ? glP aaﬁﬁ{l?fb ,qle%ﬁ.fiﬂél é{;lgpﬁe m%)(e solutions of this

mﬂtmnrrmduwwéale extanttteyvhish bxygell orAif lfeafrm; dissplyed inthe cgncentrated
pelefi¢éir ed al kali metal base used in formng such salt

221§e éﬁ%ﬁlgﬁt by hto%gtE?SSSI %xfeg?}ﬂaéﬁo%l eemge@g%% ofit etlr:qsfgdulé{%n the
somipasitionsipf thisdnsntiomate andsoutkin st ﬁh@uessﬁj@mfag'om% me

d esi r géal &h&%&&l@&mas Sldnfien tdaﬁ.dérmelfamvaﬁ .t he
concent r at.ed

act nt s pr oduci t

Toci o bdsPiied A, Bheldt epRRBFR, kSiing | Sfaate-sabitized
c oncubreaaniugp icntsuchiempesitioq &) from darineeption) vinga pkhia egegss of 8
an agaRquphdvilg rédidt e 18 MK%MO:ﬁEﬁﬁtﬁh lo%qiréseﬂﬁn soitfoA[néasured as

201 4 Bl RcR ol S8R kA B0 IS oA EREe Ao LERRRIonT Ot NET

reactton ves resul ting
2b| ut Aospnsentratess biogidaly cqrepogltwn i lﬂhé) wélﬁ@efrem it$) incgption, the

13. 5)conwwltnaﬁﬁ£ﬁﬁbbﬁéaﬂenh&hm range of 12 or 12,5 to

I
b R ekl ¥1§°T%°@ﬁ'°959'ﬂ£"*5?%$ﬂ*?@d°“@ tifiHlogen
of  t hebtaiped hyitkareacsiopef BrEband “SQH puchnempesitiondf)haviag ig solution
from dréfeQRdh 160t %o ium RR[héastirkd\ds)Bra BeLhwYsBeé g bade®@ upon the

&2'0%{98“ Sishhipd GrhbdpbS féoaﬁigﬁav‘?ﬂéﬁ#é@?h#@%@n i)
the aﬁs?nqemtfesi agreays biegid @ﬁomwsa@ppwwsﬁﬁbm pmrtg)halogen
and (ébhtaihed lgzrtﬁateaétachMBr@ a93°SG§NH,,%dbqu;@&lﬁaﬁ edntdikingat least

1. wa o t e

addi t%%}f'h@&eﬁ ﬁim-P#; h ﬁﬁ%@#’?’%% R o\é? ch%/f% %baseduponthe
2004/ @b weightaf the soppositions 4482  anount of active

Prefétably basna nem@y theQdmpbsifidh of 1),12Y.63)f dndr¥) irfediktslyiaBove are

wt | wt
Rty &éﬂgégéég H coltpliShe ol Sop bdo ARG, 20 2 OF 0
t o 20Apeafereed atiali matalisaltef sulfarpie geiflirad aprgfereadaliali metabbase used
arfomiingdueh sdld aye, teSpdctitely, pdstgsuﬁfsurfamae drdl ajpdtabsiun Base such as KOH.

t
Bl o P B B Rl 8 O
cont r@pe dgsirable waynpf agcomplishipg the mixigg Pfé@a reﬁetwﬁwmrgwpc}ucmg the
edricertiateddiquid bloalde tdrolatods ofdiitinvehtionicomphss vaicatrent® int@ducing

a? %?otnﬂge cl‘ﬁorfdéraha @[) aﬁqgl?eggsas%ﬁm?& of m«ﬁl ﬂnm 09 %}ﬂfaﬁnct Jl?cf intoa

| S unnecessar ncentrate
Eﬁae;aqn@@n% SHERS aTRasHY Othh?'HP%?“Pthﬂ?Fﬁlsl aaﬁ haynws pbk of the resultms
preluonfatileass ¥ @ pt, $n thel dage ¢f0 QZIB0E), d prederably thabe raudeicf M2 or 12.5

ﬁ); l?a%(gg\ﬁg Al g 28 §'§(ﬁr§ fﬁhg Fﬁg&h&@%k‘&? ‘*?‘F@’?,\,.h&g gfecdfacl{ that (i rglthe active
bsosying cggteawé ﬂ'ﬁrselga?ﬁ ig af l5agty1 0D 0POsomE iV Uy, £ Bi: freml &% P%(hto 160,000
pprd (Woitvt) dnd rputsabntao thiEAbANoRSs Td tHe/range of greater than 160,000 ppm

(wtfwt) to 215,000 ppm (wt/wt) and (ii) the atom ratio of nitrogen to active bromine from (a)
and (b} is greater than 0.93, preferably greater than 1.
Water treated pursuant to this invention by addition thereto of an effective biocidal
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Vari ous conpositions were prepared using the above
general procedure and the active brom ne content of
the resultant conpositions was determn ned
anal tically. The conditions wused and results
P 38&¥1¥0bser vat i ons on odor and vapor, andGTflSEeedp34s2
contents of active bromine in the solutions) are
Souof 2ide bivminddsa Omipbsitidh afithiStSerttion redalts inr sabdtantial dilution

ﬂééﬁ% %&er u # LWB\%& dﬂﬁgg%i!ﬂ%e%g Fvgﬁpin%%af%é:ﬁ{ s ' parts
Nipn afzhrergine texproaged aodisy anh arefeahbt indheFrnge ¢ £ 45 1Q,garts per
Pmﬂibﬁﬁi' beminef ipredseBasBr))in the dquédusThad it beinparehted for blocidaland/or

ggﬁﬁ'ﬁ\é o#%lflu%allgy &Z@% Til.% rggug.v} éh@gﬂyo Atgefg’gp{ l?%hol}égogical control

M?Wager peipg treaffh ng 11.2% 14 Bra 13.0 1.15 Slight
sweet Asfiethér, advantagesef vl inhentGfo i aparit id omidic@ssary Oto lpradice the

gﬁg@% \ﬁﬁeoﬁgﬁm 1?%&83%@% ro% 5 Yn%nté)ﬁ b?\'i}gpog %gwé'ﬁﬁ o%éants such
3 Sz‘mﬂf’f Serogides, el amekoopn to posspsngesiranle, gl indegdpazardous
thdvieasgistiesd Wi th Hach spectroneter; all others titrated
usi ng

a’{lge: i?gg\blgx g&jdniﬂﬁxafﬁ%% 4&/@%1%%1%8?&9&@3 of illustration and not

nF%OOSI 034482 The speci f| c details for Exanples

13-17 of Table 6 are giRXAMBRESWI-Zxanple 19
i1 USV&%u‘é‘%mﬁpd?sfti%ﬁ%&e }943?&@(! Rird bl néfatp?dcedurc and the active

i chl or ohy om e is utilize sthes rce.of
O ECBEg ﬁ’ e EPiugEs g3 @eme&ﬁég“ cafly, Jh¢ conditions
ased aBd dcsutts &hthmedrwbsemanohlem pddr apévépot, dndtisitial ¢ansdatsvefsactive

GRTIAEH tH\é Eﬂtéas)%é‘s‘.ﬂfma?&u APabledGh @hﬂ:ﬂ@f‘%& touid gﬁ)fr mole ratlo of

V\ql.er (g amat e was prepared
o) s o) im T(Tltﬁ‘mg’ﬁ‘ydrom de to the stirred sI urry.
Brom ne chl oride was prepared by adding 20 g of

chl oryfile 50 Dﬁ?a dh ﬂreﬁﬁreﬁrsfhiﬁaﬁ?c Add S&bhfz@m&lln%@oﬂ{:ﬁoﬂ?

sas..then co-f g of 25% sodi um hydroxi
o Hmtvlevwen C0a6K il VipoF CoftimehtdV | Active
Hydr ochl origc Agid re afided to bring the fi naﬂl HiokuSne,
appr oxijmat el y wit%
11 Br, 13.0 | 1.42 | Slight sweet smell, no observed 12.4%*
vapor
12 Br, 7.0 | 1.48 | Slight Br odor, no fuming 13.4%*
13%* BrCl 7 0.92 | Strong Br odor, slight fuming 11.2%
14 Br, 13.0 | 1.15 | Slight sweet smell, no observed 19.6%
vapor
15 Br, 7.0 | 1.13 | Moderate Br odor, no fuming 26.7%
16 BrCl 12.5 { 0.94 | Slight sweet smell, no observed 18.0%
vapor
17 BrCl 2.8 .41 | Slight sweet smell, no observed 17.6%
vapor

* Measured with Hach spectrometer; all others titrated using starch-iodine-sodium arsenite
method.
** Comparative example,
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70.5. The sol ution, which contained sone solids, was
transferred to an anber bottle for storage.

Starch-iodine titration of a sanple of the sol ution
indicated that it had an active brom ne concentration

VO 200493SEXAMPLE 14 Bromi ne, Caustic (50% SARGTHH2003/034482
Hydr oxi de) and Sodi um Sul famate A 500 nL fl ask was

char géthe spdclfic2detdilg fﬁfEﬁuipfea mBa7 a»crrﬂbla BCrd Biven BEbWS Exaiﬁple 19

1hh§1ﬁ1&|sy ss W@re%dﬁeaﬂiaﬁgn gltc oro gpq/é’bﬁo?n%gegﬁ{ﬁygd ?sX{he Source of

vvas conver
cﬁcg%ll"?’@é’el nto the aqueous solution nore readil y
Brom ne (37.0 g) and 50%FEAMPIE 13ydr oxi de (30.0 @)

bl CHSe @5.3# 051 SO S P N P O

|na|n r all of the
br oni Ae! %ma %?50‘%‘? Pl@fﬁf‘éd""é]é@rﬁ) gefgulfamic peid avd e of Watsr.eSodium
tsulfm:itewaedrepmed by aadihe 60.0 @t 4fl 589 sudive Bydrgeide to the stirred slurry.

%r@ : C ki g@ﬂ&ﬂ%stpﬁ'épﬁéﬁ 'b? Ehd‘ﬁ{g 2 lg%%mxjgﬁle% 47 &% f%?cl %E O{lns bromine

oncen

|
RIorge i theg a9-Gedi it 71O ot 2856 e T GHOuA i maiofain the pH between
domtl i fed ofblr M HydeswhRiittAefd wers adied ioteinptieinabpld e UppRikimately

%Iypl-ﬁ'ne Aotutidil %dﬁ%{lﬁﬂl@ﬁ%xﬁ% @gﬂ d%@ag éﬂﬂgté#dftgqgtaﬁbgt bottle for

Neutr a
§fﬂr?g&msé£gkloﬂmﬁﬁ’éﬂ‘3@ % er ¢ sqlution; indicated thateif had an active
ékqmmycmentaﬂqheplfﬁ@‘m g of 50% SOdI um hydr oxi de, which

raised the initial tho tely 12. The
| fam ¢ agi nosol tion. Brom ne
o B R s Sk
dr opp&d0) mLAlmsk was chrariged with'26. Wmlﬁﬁﬁéahrkndﬁogydfeﬁmodﬁssluny

(k9 aed3) 0 500 JoﬁﬁigJ @%F%M&t Als thel 3R WU D g@f{btg e &Ml salt,

r oxi de MBS use

MBSSPFLQPMB Hwt %ﬂuﬁ?iﬁrs(? t'ﬁapéaﬂ‘yr% ¥5 . Bromine G st @degsodm
tipdmxide 04X Prweerlca-fod amo thesbletiorbm tatrite whizh nedirasiagithe pH between

34 aasty, Qe ﬂ?oftthé Br&thin® Qn@éauﬁnc%@@%ﬁ a&ged Uh Son %g{s%e}ﬁ?ﬁnsferred

i ndi cat an._active byom ne cont
fmf‘%%f S&Pf%ﬁe S‘ﬂ@hm%&%ﬁow tiagample of twe@!&gwafndwatcd that
gtl:adaegeactlm bramirieesvncengatiey aft 19%686.i Adalysis ofl theltabminB&olution still

séithlhdd 6 thih 98V T 1t§91:tWe'bFH?mﬁé édn&en?ont ai ned rmore than
95% of its active romng 3%@ EXAMPLE 16 Bromni ne

Chl ori de, Caustic and So Jqmate 24 WO
.@mh@mw dAATriER CoB4Bd 48%utkallpi i t er fl ask was

char QRQOMWIa}QZJanlﬁf ed Witha8o cﬂ‘@ﬁlﬂﬂz 8@ d‘ﬁ) ngocff v?teé To this
Tt M L K R

BproenimetelyH2o Thelslfame: aoidalsawdisdoliosd iawidolatiord 93rgmi1fe (37.7 g) was fed
&1 @6 bd]ﬁﬂﬁn@ﬁh@pfgdﬁ ;gésrt9£ﬂgftﬁ(1m&r9&§ »p{eafsgag,?%lg}l% ggmoséfae (10.9

EEFan carted B SReishe Vg

a0 6 P 5L DN b Fyglpie was
uyed deibring thefuhal BH torappuedmately7e0.5 0 The comtentswinire then transferred to an

EAPdr Do ForSRIRyeS Q{ai'd}iﬁodmé’\ﬁt?atﬁ)ﬁ of'® gaﬁ{p[ee& ﬁlgs@ﬂ{ﬁméated that it
E%% agtnéefqbrr?rﬁtgle cm%ent o? 5? ‘F& Am?lyélsn gf tﬁe 50 u%oln %Pter six weeks of storage
at ambient temperature indicated that the stabilized bromine solution still contamed more than
95% of its active bromine content.

EXAMPLE 16
Bromine Chloride, Caustic and Sodium Sulfamate
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solution indicated that it had an active brom ne
concentration of 18.0% Analysis of the solution

after three weeks at anbi ent tenperature indicated

that the stabilized bromne solution still contained

P a0AIAS0% of its active brom ne content. RETANRI0E034482
17 Bromi ne Chl oride, Caustic and Sodi um Sul f amat e;

| ar gerA bliter 8ask as|charged Witln HI? gefsulfimic geid and 209 glafvagero Sodium

Seulfhrnate enaaq*ei;a@ad; UBing 99% \6¢t SU% soedith WPlroRidt E@fmtsﬁrred slurry.

i et daod i i e
kf;hlca@e wagthe 2orfegl with Hﬁlgcnf 50% sodiwn hgdrgxidé tobnaimthinghe pFhbesween 11
hfnﬁlfm n&ﬁ&hh@?ggﬁeraitﬂb%ﬁlﬁdﬁﬁlt?:ﬂnﬁlﬁgs %E&utﬂo?lzﬁmgi%&ffia?’%{‘kome solids,
S YRR Sl ol SR Bl & e of the
sehrige indigated thaydt kadi @racumbrommrpsﬁ@mmwntaf 1810%. Analysis of the
pﬁluﬁ&ﬁ lftereiheceb@édkh @t hmbiest t@ﬁlﬁﬂﬁturesﬁlairc&@d 'tlgl@ mfs%blltlzl’?d bromine

: i on indicate
f‘l.t?}gﬁ Etﬁpco Eaer?ed%@qu{hgn 96/0 oP s %cﬁ %PF’&}? cgptenty o

an active Drom ne conc
EXAI\/PLE 18 Broni ne Chl orle@MEbEslﬂl ¢ and Sodi um

%?ﬁ%?@rtde%‘@&hc aEBS oliuts ﬁtlﬁ!iﬂb@r labgepsdaiovas char ged

W |

ol ot i Bk ks LAPLG @§, 03ttt Badd gl of gl Pocium
ki ¢ das PES’P?‘H@: bx tafidipg 436 g of r59 Yaiediug hydsenidenty the stweshslurry.
tBremine rehRiidé twae phuphlew/bﬁ Q@dm§ 440 ¢ dffchta&ﬁmdmazg lo® bfddﬁne This

B %@QQ{IO%%& th;'r%' {cfl er e #ﬁ%gﬁfdo bﬁ“c}{’]’sd%m sRaiftain the pH

%61“%‘! h%ﬁf@rié A@S‘t#‘ﬂwgff?fraﬂ%@ﬁ%@bﬁo 1mingtes the apatigp,eslear solution was

tnah;fa‘t-ddaa anpolyethplerd ot fok Biorage) fnhtcﬁnodnﬁwmﬁaﬁbﬁ df & Baple of the
nt rati.on

SR gL Y Fad Y bR e B RO R =

Di chl or ohypobronite wit hEWQQI famat e Sodi um

Bubrhiaerahioride s RndSddiny: Sulfanbtyi igerdaR 9 of sulfamc

id % i d
s, i de el whelialeed wifo § of fBinlf R RE TR OF SAGF Sodium
\Aﬁg‘m%‘ﬂqs&%é by gsips 1§20 & Oé?éfywﬂr@nl hwé@xme wb@sjlrrerl slyrry while
£80linG takeap thewlmptmtﬁe B&]bx@ BOLY mbg 8fBrbMine cKi@Ade s then added. The

r [
g*aﬁéﬁ  Slea itk gt o 3 it hes ARy SRR St 35 3 PO etyiens
%IF (hstoraesy Sch -np@mmﬁtw ehasanple of thsf sobios indiiateehthat it had an
hgtive brantine vmsentadotesk 162%.ai se the pHto 7. Anal ysis of
this solution indicated %@M tlwdan active brom ne
oncentrat| on of 12.0% resen preferred way of
ehairg raner Pressupn . Sedim flichigrolyronperie v Sodies Suifemese
s C aI eSodiu sl feermteohapgspagd b slarryiag cd. QE ofiadlRknic |SVROUSof water,

SRS R e a oyl o

plyed-s Shissplytign was drpppedl dntad#é6 enfgodinerdighlerahypebromite.
8édian didklosshypobronsite) Na[Braf,] 8 pephBe byt ddditzi30% g Bromine chiloride to

B@Qbﬁﬁd 2§ Lo dRtin BRIGRRY tAerlt%ﬁ'xaltﬂ STBORARS hydrSxide was
ac?de&) to ralse ¥3 pH to 7. Analysis of this solution indicated that it had an active bromine
concentration of 12.0%.

Atpresent, a preferred way of conducting the process of this invention on a larger scale
involves charging to a reactor water, aqueous alkali metal hydroxide solution (preferably
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wei ght of water, 59 parts by weight of a 25 wt %

aqueous sodi um hydroxi de solution, 13 parts by wei ght

of sulfam c acid, and 11 parts by wei ght of brom ne
chloride, for a total of 100 parts by weight.
PYQRMHABIY { hese conponents are charged in t HETETAYR/034482
named. However, as long as the bromne chloride is
caRERHs sodinmihydronide solution), bl femigiatii,cand dfentbraming thdoridelor e enixture

CEftpEnRL thlofiddandbeoriinG. Pferrtd 9ro%ﬂiﬁhm tﬁé‘édﬁ{ﬂoﬂﬁmtyacr@‘ii'? parts by

p\‘/@lﬁqﬁ‘t ?Q’Ia%fj %9@5&' bg %vel rlllt %l?a?%v%p %glmoaf ?oggnbl?y%wmutm/n 13 parts
cyritseiehiof siamisacidy @#11 hiartsthy reightofbrmming ehboridesforatotabef 100 parts
useeeigkt. Pedferalsty ired dob@oﬁﬂn%&éhargcﬁ if& bfdefhamkl e However as long

t uri.n the dditipn o

SRl L g SR o
Ssvarigd.t Hes yeming ﬁblovéweql atefnr@hcmtm intHeaangs of 68.9¢0 73.1 wt%
ahavine5 Glowkeodr, Bli® bloney dhfifle @F o&bﬂ&rﬂﬁﬂaﬁ@:ﬁtof bromine chloride and
Qe B wseff d B8l erre B RS r2XBRT U e Lo L EYELEEL mivture

enper at ur.es to cau

pﬂu&a&% additien of the dromyiag ghipride ispraderally not aeweditoencee 50°C, although
ahd tempeietuﬁawaﬁ bedlloakd o blibvie 96°C fBBdkbit Béﬁods o tﬁ%ﬁout detrimental

%@ﬂe‘%l %01 F& gm or ME. l{yﬂéd A "%\'e/ mrgsopegflﬁ p?e aBFﬁ g?%”ﬁl@t“m of the

é’i‘?‘g‘lﬁs aP‘hﬂ’é‘FJ &?%ﬁﬁ%@ﬂ Thabrominercbloride gencoitratior irt the resultant
tpraductislfiontdfboned in thiswhdmer(@ddn whetwe e mlGbiond 8r BRHs the active

%ilxﬁnﬂ@@h[ Sils/id, @sol@&ﬂh E’sﬁﬁih% Fa%?é ng'g?satetﬁmg?éﬁwgoﬂ 5 it

ctirve romne CcoO e ra
?@Esob‘%}'\)f’%l(]i“é’ﬁo anth 2} 500 npwy éﬂtéyrt));tmi porabhnisviergeed at an active
DBiniae Contgmninuhe radgk 0BT 7.6 %610 180tV 0 if e Mg BNT7BI000 hin wr/wt

tt@ 241 @U@g)gm% mﬁa}% {&lbg El%é’u %&gﬁgﬁt i \gl\}e /r%gg bFad. Pwt‘% A% wos

o e B 91008 w1508 opmceivo Detsomination of such
benqeeiaa:llohycaa,cmfocmp}se sﬂ‘eeriadny acanplished By @ﬁrchl-lbdlﬂé ltl&ﬁltion When

\Q\B@rﬁtmgoé%%e%hb indfiis gﬁé ?'q‘ findl n&[ﬂ)fsthp Srtoﬁl.g:t ?‘%H%O& is Jiy the range

n e pro utro
5l 2‘%‘@ li% 3t vl be,gndersioad apdienpsecisiion HatPeppnts thisiioyention an
Bmatfalqm]l amicant of bromirieios bromiey dntl ehlofiie caf @b haéa irPihls pAdBRsHg in lieu

Of bR Y AR rk oML AGARMECURSAIG S AR, used T Lhi S

procegsing In chlor 5 mi xtures of
br omi %@0 ¢ Repfered Wagohersrating on Adergerescalsites prorese desgsibast in the
opmedistelypreaading parageeph isia a kanitddRtiIbASASEMIdREH théRd Thi involves
FdMRiing tﬂyﬁﬂbl?h%l/mﬂfaﬁﬁé%lgﬂ?rp %F&&éﬁy Q.ﬁg}dﬁm{a guﬁ%ee folution (using

ous I nvo

sem, - cont
PR gt ulTamIe 46D, A pciag, o thinbroesins shlseide s bromine chloride and
proefisey @oCY t@a suikdble messell(feactor o tak) ¢ontadiing e blﬂ&mate solut1on The

Bﬁ‘}l%éycgo s‘ﬁ@fgﬁ{ lgtgﬁ(’)gr %%{52) ?nf e ﬁcg%?us%{iﬂmtnesglga'np%e or mtﬁ g $umparound

rom

Bpes °t"85551 ¢ Brftl ey e dusde ug gheacaf imeepr cﬁlabﬁ@ade by continuously
winingiba brgnibdiandshlokiaertigetherdh atpipenwitl bewit®uCh mi%iig glement, and

ﬁ.taﬁ fHjchg it@frﬁgﬁthﬁo &%%ﬂ@éou?éodh%?s@ﬂb{ﬁt%ﬁm?% ‘fAPgag the BrCL. The

amat 2,00 aroun
B AP AR MRS BFIGOBe Fypies haying  pePBMERTGR resctor
orystarage tanimnd sheyneedrfox keapinghadladge quantiey afmisls mBlefisli if €torage on plant
faGiligHer in a pipe, with or without a mxing element,

and he njecting.it strai nto the aqueous

Sodi PR PahE e i, Bi o ortdeh Featment eyt abeopamedia such as
advant age of continuously making the BrCl is that this
avoi ds having a separate BrGg reactor or storage tank
and the need for keeping a large quantity of this

material in storage on plant facilities. Besides

bei ng useful in the mcrobiocidal treatnent of aqueous
medi a such as




26 WO 2004/ 039159 PCTI US2003/ 034482 recreati onal
wat er, industrial cooling water, process water, and
wast ewat er, the concentrated solutions of this

i nventi on can be used for eradicating, or at |east

A 2 AYPI5%i of i | m on surfaces contacted by FETABGEY3/034482

medi a such as cooling tower surfaces, filter surfaces,
fdfebaciAbwhter, pfaakial oaamé:m@; prodebSite] ardWdsR%atr, @e concentrated

i . condui t nd, siml.ar. surf.ac
R Bl ) Bl 4 ISR il onsuctuces
eamsgcindibyiageepys media pechgs eqoling towensupfareshfiltas surfages, ayrfages in pools
fiid sifas, REiTBuifARA6T mpks|aid edndaits) &l sidil&fsuifages 6@ which bldilm can

P55 Liaa PRI e O e 8 ) 0 pcicria
fokasheceme teaagiously attaghed, bigfilms pandiartior danpgenonepatkaegrss And because
thei 84d fotth elifé Biyes] bivflmd Qiirl inR¥fereagith dSalpRtie tflodd IDE3pied the fact

| . | | . . . .
Bt Sy, RSl O oS AN ki i
pgegts; thebiocidalsolutigns af thin invensionicpable ¢ffsstivq Wipeidaj gontrol of biofilms.
Thusqrirduand te thisinvernisn tiedonideneated sfuebusisslutinsafthioimvenion can be
D§d f&%ﬁ%dﬁgf. biBLEA Ol Qh&ﬁit&ﬁ*a&%@e %ﬁofn‘ﬁﬁé ﬁ.%%gmy%ms that
of active r%_m ne rrntq aqueous systens fhat ome rnto
EumR Igtorcoptpetvith purfaces gquswﬁ Sathdipfinand Heshy ptlsagifgduce the biofilm,
ifheteedujcatithd dafilin in skemieery. [Thisis effcbhrss accorfiplishéd teradding ai @nount
Epi*?ccmcfi{tfahew dquedug g%ﬁ@&d d£hi¥ invI&E& ljoﬁheoévatgloférb%eaeatted é‘or biofilm
acconpli shed by adding an apount of a concentrate .
regvgtion o edfigationnthe amopRt of such additiombeing anamapat Wesage) that will at
least atdrde thar bibfilaf, iif mot eraditartthe® biofilm i sl iefitireiy0 NGenefatly speaking,

ATy Bl 2SR 2 B AU o204 M) o
pRETabonitheangs of ¢ & inapts par prillien ey browine fgiprrgsed as Bry) in the
ameagasedium beieg rremigifoobiofilnb canroP Filpasublly sueficenbut ldssen oppreater

SRt SEREA S BAFndtp PO el AN, Mt
Brtgraly ég?rs e B &eme, pengdrgf fime thes will gD herwigt fhgrijme that the
tracemyrater aqieads Jodutioh iobthislinventiont is blougtit irto conteet with, and thus diluted
%}Jﬂg& Wakr bllHE gléaﬁ%d; grgi Bt tilE Bai e bioﬂfﬁg{é%cég or®fddicfed. If desired,

m ne,  can ] enever deened necessary, .
sHoP FedpFtionax eragicatipngap he,phserved By P,ﬁrmcyl%t 'ﬁ@faﬁy Hpecting the water-
ataetep eurfaves thit atd infestediaith the biofipa,sssubitgmetnsurfasestaterin a location
thhednel dAf obSLE eﬂlh ﬁaﬁks‘s_@ of HHES USondMits! bi Eﬁesg%gp%{éﬁ ith biofilm and

Il nvention | S 0 t I1ntpo contact wt

F IRectater HW%BN%&P&P @‘eﬁ inyentiog gyithya b&’ﬁtﬁgl Aoyt fdosage) of a
¢ongdntiated alqhglfu's [sohutien nét_liisciey:bntion to eeduczadromtadiddte siehibiefilm, the
ég&fﬂigg%g%ﬁdi&ﬂoﬂ 'of ?chﬁﬂh% B cﬁﬂéhcﬁt? aRPDBRE Poer¥ by improved

. i
I ca visually 1 nspecting t ﬁvvater- contacterg

faeee afiie appatalps (et digrepsed Witeie flpwhr jHut, whether or gt such
cshaertvations ﬁmmadeawl_aaeni abiccidatlg affeqiine arnbnardt obative _b:mmﬁxhs‘e inciided in
the wabe ma@ieﬁerpn&;m&bhh&rﬁm_ OB SfrerUdditbR &Ssuch Wt 8Fa suitable

th hiof carryi.ng water treated pursua {0 )
dirie ot TR ASp ot NG YsAGP™ 9B of (RGP otjhe Biorlm vill
@owcent rat ed aqueous solution of this invention to

I edUCLyAntESAHE S Stat oLl @éd.i]!:(mtiowgf this §EVeaEidrPRatQre used are

radi cation.af bjofll m e. evidenced and th
SHCamomte BynRenioytres Lontih Medn GO oms P, andior other
Kathogens forker atelledwalhes abbavy of ®h solitksthte prasiucts gielding hqueous
observations are nmade, when a biocidally effective

amount of active bromne is jncluded in the water
that comes in contact with tHe biofilmafter addition
to such water of a suitable dosage of a concentrated
solution of this invention, reduction or eradication

of the biofilmwll



occur. Ampunts of the solid state biocidal

conpositions of this invention that are used are also
anmounts sufficient to effectively control the

nm croor gani sns, biofilmand/or other pathogens to be
HRUPPA®  Thus anounts of such solid state BSTAERMPA34482
yi el ding aqueous 27 WO 2004/039159 PCT/ US2003/ 034482

SAMititins Q:Bﬁtaﬁmﬁfgt 3igl)iighe Angk of 0.5 té 26 pas ger Mfllidh bf ictive Gromine

%ﬁr §e§se8§£ B{'TL pg%frrgglrn {hﬁ¥§’ﬁa of chpﬁ) %(1? é&rftglﬁﬁﬁ%f §l§t1ve bromme
(expTesssA a5 Bradn fhRoadsP rpedium @Riﬁs desated) forbiefjloy ;canfrol, Wl usually

SN bEt dRe lagdin Deien Or greed Sibunroflatthiel bromine odd b used henever
Hée%l ln%cesfayggc {:&8 nag ULy d%&?a%lea% reﬁréfgl'? g%\l&&r th@sroﬂﬁgtg{e éarodéucts of

anmount's o ¥ Onhe Ca enever
Héc inyentiop is ippangel plhasteria and) eipy misreorganiFmns Jresprrip gybterrancan

Wesionk sidh@s fOhdlét being dE1lET rdereiced Difoil dnlMosgds Mi¢kIBt Farthis purpose,
hlS ?lgl%ﬁltlioql ppofvbt{gg(:t %feladﬁgbﬁjvagfeh&r willef- Elﬁﬁl%&bﬁ]’%mrtainer or bag

wm@na pispitably micrabiaeidaldogagepf asp lda?ﬁ%i? Bipcidel gaent o gpmposition of
thig invemtion. [Bikch pikages tdmpBised ofeoithioers Wbags of @t sélid state biocidal agent

Wl:‘n% m\delnﬁ&s) LHY‘I%H:I’!IS Bé dfgﬁée%rlgt? tﬁ‘é l{btlée galfng g{ét\@slté}%vel in the

ntai nin m.cr o
Boledhs giogidaegem P 1se|rawentag*erﬁfld¥yrdls§e%%§thq wHergnd thetshy provides
peweefiil inficrobiotidll Apamstagietofpanions preemiin ool being dritledor serviced,

H@Qﬁl f gﬁs MHoglcsssfgé%& %fd%ésﬂ@lba&?ﬁft "ﬁhé)émﬁmt %Bthe solid state

nventi O n
biesiépt qsanttcﬁ@am iarinq ppkage il fppend Hestigthe gugh Tasfase i size of the
hgle nitd ©dertt bf mictabiat attiviny totepbattolledi Flaltheemaunt dftie biadidal agent

ﬁ:ﬁl%é 1@1%@&3&% %Xﬁ g@cﬁh' &%ﬁﬁ#}a gl] a‘.ﬁg gp)gg &fs? c&%&tﬂ&ta few test

m cr oor prese
teB BT cih 20veRe R Fh?gole,da%% biecigpl zgrsatais wé(ewég i they can be
sfixsivéle uded it amiduats well én exoess of thefuahtitg actud iy desleditoeffect the biocidal

Rl q’ﬂ ho@géﬁ&# tell %%'ié?l%jcah éi‘i/gl?e Q&ﬁ%ﬁ@ﬁceﬁ“ l’l"h})éjﬁﬁagéj control of

upon rs as

@339%“ “'h“} g grioxmhole freqtment is erdjnari dmrfeﬂwreéd Thus
t he ammnﬂml(gh thb elaimo héreinaftengrayt refé do sulsseances, téraponents and/or

H%Fe'g ﬁatﬂc 'bFe?Q-lt téﬁsp? cgﬁ fileH Qxeqs gnnth@gé’felghééeig tG@ﬁee JWta.ncc

ew te t..run

%moale@toatr’@resfeaasa*aqxl‘a‘&&éh EU’G‘FJ‘tSh‘P“é"’fF H\Y@ﬁ? rsa%’q@t%i fnded or
ivexd veithnorizeor nedré ether snbstynces @dmponeatsand’vsingeetienisyor if formed in

gﬁﬁﬁs a%it \L&ﬁd gﬁ?tn]tf InBty f1 oAnbd 8l é(ﬂutfbﬁ,e péh L&ofﬁfaﬁ% ith hﬁ: present

activit g encounterin ﬁﬁ
ﬂ’é"éss“ St opmpenesier gy havs st scsiginal
idemtity |tlﬂoughga| ohemnodhmhah ar trangfatmatioh duﬂngﬂlei touasei df yuch@bntacting,
Bﬁﬂdih% ‘i‘rﬂxmgvo‘i"“n Lo bR S Snd &&1 i %Ec%!rcllgéet with MNide sﬁ%

to substan conponents an ingredients int

present tense ("conprises" or |s '), the reference |s

to the substance, conponent or ingredient as it

existed at the tinme just before it was first

contacted, blended or mxed with one or nore other

subst ances, conponents and/or ingredients, or if

formed in solution, as it would exist if not forned

in solution, all in accordance with the present
di sclosure. It matters not that a substance, conponent
or ingredient may have lost its original identity

through a chem cal reaction or transformation during
t he course of such contacting, blending, mxing, or
in situ formation, if conduci;d i n accordance with
this disclosure.
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28 CLAIM5S 1. An aqueous biocide conposition
conprising water having in solution therein an active
brom ne content derived from (i) brom ne chloride or
brom ne chloride and bromne, with or wthout

conj oi nt use of chlorine, inCllAdMSnge of 201, 000 ppm

ﬁgt al :1I5t R gﬁﬂepl&%éovt\%iq &and é*.lg% ﬁ%ﬁ%@}%@?%@%@@avmg in solution

PHERAT hrt 8&tfvelbrofriine SdtHertidetivad EroRGH bidhdhe tcHI%rﬁE @Mbromine chloride
ratio of nitrogen to active bromne from (i) and (ii

i andgprenting, wikkaor vidept D¢m01pt-lusﬁ of hblouqums tiremeei of 391,000 ppm to

hg@.scﬁgg @)rg r@@}uﬁfl aingﬁ ez}]g?lﬁ ?ngeE fz suffmcr acid, wherein the

tieRfive pfc@ortﬁﬁls I5E ¢ dhé (il)bh‘e §udhrtﬁ£3tﬂﬂél hﬁnﬁﬁﬁﬁ oif pitiggen to active bromine
pl acing a nple into a(?lasstube subj ecting 10 the

sfEerp| @ angl ﬁ@cﬁaﬁ'ﬁ%ﬁﬁ! thap; §-P3.ndevittl 108 the spmpgsition: is ahjseet 7, and the
|
]?Joor F.ﬁ%’ﬁ 18 hg@}%ﬁﬁm ELM%% gr&géﬂlg%ﬁnot% e nlﬁrgdlure that is lower than -

r4°CH sl megsurédEby ew&mrwmphmgMQmmplaﬁﬁte fa glass tube, subjecting
cryst alf have forned and determ nin
§

dhg seaple ameghpoicalstire while &poh%%fesaﬁaﬂﬁtat & ¥t pf approximately
(R3CMBhRe LRAL fomt%r%% stglﬁ Ei‘?bl!)éeﬁ%ﬁt Qi rQéor?lJ‘ﬁ% qlé temperature

supercooling Is 'evident; ere enpera ure
dof 18 miantea aﬁem:rgstatsdta&e fomeed drd deterining s crlystallizafion temperature

1 wh [ b d al kal t.al |t of
SR Sk @O b JAL o B SRaraihre SehiligRr s o (bif whproooling is
SRR e (BEEF ROUS oBORGE b MnpsATicti@s SOdi um

chiori'de or sodi um brom de, or both. 3. A conposition
of O a.m 1 Aheomepasitioni of Slaim A awhereins sagd epethasehalkali metal sait of

an wher.ein said pH is r,ang.e 3.5. .20 . .
el i s sl o yéripseit 3PSyl APy Rieif Said solution
go"oﬂﬁﬁﬁsoﬂﬁm{‘cﬂlon@é‘@’rso\ﬁﬁﬁﬁBtdi‘mﬁé“cﬂbBﬁl is in the range

of 12.5 to 13.5. 5. A conp05|t|on of Claim1l wherein

sai d at-om rétqomnosltlgnéeft@lmm Hawhareingspdd atgmerationissgreater than 1, and

in: the.r. 6. A conposition of
%%rgﬁnfg%#g—r?ésllﬁt o(\%lilr(ttg (];ols'al kali netal salt of

25 sul4.am cAamhqaoemﬁﬁlcﬁt&amaeWhé@inl said fatody edtlafegteater than 1, and
sodi um sul famate, wherein said solution contains
Swhsreimsali ndf 1sdB ths rangRip k- Hio - #e, or both, wherein

sai d om r at t Sal
o % 0T B ik, 8 ML e on 1, and
Gtrberan@atdfwﬂ;uﬁtlﬁaanaﬂg@d:ﬂzstmm t he range of 12.5 to
13.5. A&orrposuj on of any one of C.ains 1,

er ei

4.
or 6 ¢ameposttion, of Glaim hewherging said é’rYFrhaﬁ%" alelij etal salt of
%[fhfﬁﬁd a&ﬁ %hglﬁtg @s%tlﬁm Qf 'o@ £edP4sA) es Ql’é' Uit said solution

brom ne. 9. conposi tion of alm1
cloatadnst mdmm @hhmdhamsn@xum oyt dritmei, ndmremesmieatanmaao is greater

Shar bl nd¥uiste BeRrEs Do Jaa 5o 1 OO

A composition of Claim 6 wherein said pH is in the range of 12.5 to 13.5.

U

8. A composition of any one of Claims 1, 3, 4, or 6 wherein the active bromine
content thereof is derived from bromine chloride or bromine chloride and bromine.

9. A composition of Claim 1 further characterized as having a crystallization
temperature of —11°C or lower.

10. A composition of Claim 1 wherein the composition is solids-free at room
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tenperature. 11. A process of producing a biocidal
conposi tion, which process conprises mxing (i)

brom ne chl oride or brom ne chloride and brom ne, with
or without conjoint use of chlorine, with (ii)
a@mmlreverbased sol ution of alkali rret aI salt of

sul fa aci, d ortions s

Fesul t it - pioutees J5TEOREIE & PieeitH dpmEOHHOErEhich pygcess comprises
Ofni>Zfd (1P BfdniiREtK16ridd 65 ﬁ@ﬁmﬁwéﬁlér‘i\dd AMd) brefnirds Wwithedr w:thout conjoint use

brom ne, (b) has an atomratio of nitrogen to activ

befovhlerane; pth (11)) aqaaens( 9veybaspd solution oé alkah metahsait gésulfamw acid in

% &b p@l?chath Hﬁw%fre ItalnF ?IsoaiuZt’ s "Tl.%jon gﬁ'%%ﬁfaﬂls f%he range of 201,000
nBo&Ponlscarac eri Pav

cpis t@ 13,260 pptﬁ (Wm)%ﬁﬁouwe bidmine, ($:) hhoamestoinatio of Gitrogen to active
as measyr ed procedur e congr|3|ng pl a |ng a sa

l e
Yoming &Pasél) fod t(ubéhat it Breater ithap PiRe, angie Pchica pH of at least 7, and
I
Wﬁaﬁ%};@%ﬁ%‘?ﬁ?wﬂ% SRpafichio] bl iafifig o8 iAo ehificfanre that is
c]nwst dham 48Cpbs ercasded byrd proceduye compriding (pladitig a sample into a glass

ture for 10 m nutes after, ¢ Ishvefor
TP cauPieclif (3, SIS 16 IReehae| SHng, MUR SOPARE s Gple at a rate of
fip%?@)ﬁmﬂ&ﬂf‘b SQUnIi‘iﬁﬁte(Lﬁl)tﬂ %l%{a%ohhﬁ cHRMS IPbBLeRed, contmulng recording

stabilizes briefly or (b) if supercooling is evide
viher tempeeataremberr dt0umainiitey eaflerotcfystals drava fotfed and detenmmng the

TR ity pr fioBs POBY g (B Wit R, e stabilizes
StHiflyOlor S(Bbfﬁln@u@el%@bﬁ’ng Ss FHvﬁ{eﬁf MRAlefey tHe ﬁﬁkfleritﬁ&el}é\/%ls off after a
in water, fam ¢ acid and/or an alk net al
st&mtpe@vaTSUW am c acid, and (2) aI kaI| net al base.

A process O,prrou?sfs o]fl(gy\hrgr N hefk em sdl \pe?ﬁ'a%gd%;ﬂé ) 1neta1 solution of

W
metal salt o 0 "acl COI’]SIS s esse

odlk41Y aickd 36% of @difaticsadid anpreforméd by Anixigs fgsthef 1rﬂ?vatem (1) sulfamic
11 wherein said atomratio is greater_than 1, and

vitris andiorcay; alkalimptal salt waelfaramlfbfané Pradkalignetal base. A
pr ocess, of m% |
t han 1ﬁ5 oi”g p\?\%er%g’% sai alg”rﬁ‘%ﬂ. ee"r l?atg%@gfk%%lglﬁa alt of sulfamic
t awid GorfsistsAfsseiffiallAopovarbmed sédlﬁnahtfaﬂlﬁtemher ei n sai d
atomratio is reate han 1, and wherein said p
in theﬁ{‘ang‘% coss QloClam | WheTelp ieich g0 aeha |1§4@F‘E§‘t5f than 1, and
b»kzﬂ&bﬁesa %Slhttflé)ﬁn?@bf:fb@ofwlses an aqueous
sol ution active bromne formed from (a) bronne,
br om nk. chI ArproeessrofaClaimt Ut eviekein maahiatoe ahtionis @eea&mdthan 1, and
ni ne al kal i al It of sulfamc acid
T S #%fﬁle%aﬂg‘l"f}f@$ fgrret al base and water,
or an ﬁﬂueoﬂspt%@és'étéfoﬂla‘iﬁl 8l kefereifBla@l afoM trat®f is greater than 1, and
sulfamc acid formed from (1) alkali netal salt "of

s\Mh‘fralmSéldaﬁtﬁlarﬁmeg%fo%mlé acid, (2) alkali netal

base wat er s sol ution of.

or o nb e aoptaaf A HEEHE £BRobyiyBR high Fomffises an aqueous
mufbﬁlsopictivé)bralﬁﬁle( Pymed Eromis) bidating, Drombe EM16HENLr a mixture of
of active bromne in the 30 aqueous sol uti on of

dromine gremdanand broping wathy (o glkalifmetalisaliorf syhfamicacid and/or sulfamic
2a]cisd, %9&11%@%4 Y)\ﬁs{evﬁn)d water, or an aqueous solution of alkali metal salt of sulfamic

acid formed from (1) alkali metal salt of sulfamic acid and/or sulfamic acid, (2) alkali

metal base and (3) water, said aqueous solution of active bromine having a pH of at least 7,

and wherein the amounts of (a) and (b) are such that (i) the content of active bromine in the
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(ii) the atomratio of nitrogen to active brom ne from

(a) and (b) is greater than 1 when bromne is used

wi t hout brom ne chloride, and greater than 0.93 when

brom ne chloride is used with or wi thout brom ne, and

wineeeussolttmnad) raptinaei briopring is in khwermaogeof 204 008ppata 21p,G005ppm (wi/wt)

crystallizatio rature hat.is. | ower t -4C,  a

oG8 30 g, o Rl © Soip DR ing Tt A6h s ) s et than 1 when

| Btb#hire i@lu@&fwhﬁb.ﬁ br&ﬁﬁie%ldrﬂﬁ hktegreaePiHan (00 IWEGARioGfhe chloride is

stirring while cooling the sanple at a rate of

appd owittren twt;wm irominen ané whetdin theoeorapdsitiprofs fthm;asteallzgd as having a

rec rd| thete ature

el rpatis D IohRERat S8 et ebiiRERT hPiesiily comprising

t]il@m%)élsia&iﬂle 26xb| D Blds MR, ahbjeamgr ther ©@#dfe wnmchant:dlednmng while
ere the 10 tenperature stabilizes briefl (b)

|q00§ug> drccepmmlagt p sate\af fpproximpielye).f Heminpp antl giation of crystals is

54, 081 i s vl e e

ramdg@etefmihfhg! theldrystallizhfion Acmpematuse tdrofireez% foiat mtll& (a) where the

wherein said pHis jn the range of 12.5 to 13.5.
AcupriIBes piRbilizey brafLY (Eblfm@qhngas grident; wherg ﬁtq{EmPerature levels

I P I8erd ¢ 1]‘1%6!%1811‘&' e. 15 21. A conposition of any one of
dalns ? erelnthe al kali netal of the alkali
netal Kalt Afcomgpbﬁﬂnmof@taulﬂ 1drweheoéin skid phl deah themengd of 10 to 13.5.

base | sod um or ota um, 2 A sal.i d state
br o 1 AP Phaiion BEC IR 185Hissen SGRTs S iRLte tagee of 12.5 1o 13.5

r empv aiO OfAW@ﬁJ%BmE&QHI @&rﬁ%%ﬁﬁmﬁ QJIIH?I{JI@ iR theThidd of 12 to 14,

of a product forned in water from( brom ne
c hi oriZe, (Aicpmgositisnt of anyoénanfdrimes Thi- 80 ivderanthe alkali metal of the

to Cl2.
A Bete falf oA S orRe fkef hieh btk i® sififip o pStiSsiumn.
bronmi e, ang soﬁ&'sﬁ&é BRmife-B5 AR lSlB@ldﬁlU&ﬂnﬂd%ﬁIont ﬂ%@med by removal

total Br2 to Cl2 nolar ratio is at least 1; and
(qf)watalr kam apnagegous gptution o Alyran€ agurpduci rfarmaed in water from (A) (1)

| I . Al . er.ei n,... .
PR, BRAC. 6 ks by o i L Jp yromine e
ahtbrae iatoBry @t Ch edlantdtioosfed 1643t AC bt Vi) blunsiak rcﬁloh"ﬁe Nbromine, and

(A) and (B) of greater than 0.93, and wherein sai

i 10 REPPQIE oRSosueh dhafythe sasalBrAp Cie yaaler safi laqub@s}sl and (B) (i)
\%ﬂk#ite fn%ﬁé gﬁl’aéf %:_ll{lfa}‘mc %g’itdhe@dfog n@gﬁg# a%gzl, %ﬁ&d %f‘gl’ﬂll% gtheéal base, wherein
el ﬂ]unomoﬂltmhmmshmtyl leas Iaspmobaitleast ¥ hadad atoRdratid of nitrogen to active

%5&5"3' rort 4B ok Zgategg b 3rdckeren Sax! componion i formed by

vedrfing Qhéj ll.lsssdllﬂlc;n e of 12 to 14. 30 26. A
conp03|t|on one o ims 22-25 wherein the
al kal i23ret aA compohaon af Kiiim 22 wheresmbaid pH suhftherrange of 10 to 13.5,

aci.d .and of. e al kali ase i s sodium or

5B xder alﬁ?po r%‘&ﬁﬁ&%qg%gﬁ“f any one of O ains

22- 25 pher %Boﬁﬁ@mﬁ&nk@f@laﬁﬁ@@lw&fmﬁ Eaﬁd pHl ik anh the'ﬁﬁg’él of 12.5t0 13.5.
salt of sulfam ¢ acid and i metal base is

sodi urd3. 31 @somt\os;mlp@fs@lmmﬁ%‘fhemly sa;cheHdﬁ iCthgiramge of 12 to 14,
22- 25 nger eA 81%? %u&? gggn%tglﬁ nEFZ% ms 229%6 wﬁerem t?le afkali metal of the

powder or f i Vi
alkali metal salt of sulfamic acid and of the alkali metal base is sodium or potassium.

27. A composition of any one of Claims 22-25 wherein the alkali metal of the

alkali metal salt of sulfamic acid and of the alkali metal base is sodium.
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29. A conposition of any one of Cains 22-25 wherein

said conposition is in the formof shapes conprised

of aggl onerated or conpressed particles. 5 30. A

conposition of Claim29 wherein the shape is chosen

from n2gget 8, congroaitioned, any ke et lains2 2225 wherdin said cegposition is in

k f d 29 wh
o B e o5 FRERGTAGT BRSNS ¢ (1) & i cr om zed

pol yOI Eff in M@bmddsitﬂon%f%?rdﬁ@'o?f laing 24-23 Wh@fé%’i baa composmon is in
vvax & a mxture of (i) and (ii).
hapesy ¢ampyisad ebagalorerated omp@mwmseeimlq:ﬁ ng

55N, o O LYY oo s

ofragulef)icaplon] tablisybequditeyaing putksom (A) (i) brom ne
chloride, (ii) a mxture of bronine chloride and
bromi nél- (i SommositioneofLrlaim BP syherin jarbipdesiused ¢n fgrming the shape is

nﬂ)@[m&@fﬂz@d Bf)wfeﬁhe'@a% iy 2 Rﬁcrgft'u! g&%ﬁ%ﬁ?ﬁgﬁﬁ ; he’d& (iii) a mixture

m ne, and ori ne | pr opor
taft@ anBr(ii).t o Cl 2 nol ar 15rat|0|s at least 1; and (B)
(i) alkali netal of sulf1 C|d and/ or s%lfamc
aci d, 3hd (APFoCest Raporming olifaiate Cippiperantaiing biocidal composition,

aﬂHf%HLb?oc?é%E WolipRis @y re%ll&{ﬁﬁ% e aker %ﬂ?f %de@@sﬂsoﬁn?%ar shurry of a

an atomratio of nitrogen to active from
arrdd'@%)fomedgmsmtar froma(A) (Ql)gi%omanobhlwmbr €i)ra mirguneatfdaromine chloride

is remved f.rqgm said ous soluytion or slurry b .
R ) o e YR e = e B\l gt & af Rhst 1, or v
ASTORMESCHIGNAH, bRIMiAk, adWhiofimlin b?ﬂié?%s%ﬁ@l? 814t BheQbtal ﬁ}z to Cl; molar
spray 20 drylng sai d aqueous solution or slurry.

Aape stadensbl; aoddBn(i3 alkah enatilrsalt loé sulfaneic arid mém\mldamm acid, and (ii)

f u solution or,slturr f.l ashi

IR B A5 SHeFeip 3 b @ Yoy el sty a2 WD 6 gt 7 ond am
CdtomStatbOf Aitrobeitl 46 &BtiPe BEdhine - fraid - (A) BIAOESS 8f @featdrathBh 0.93, and
32 wherein the water is renoved from an aqueous slurry

2uheseinghp MesiRics TeBpYRIATTom sk aquepusoslution engurrBpy (ah flashing off or
BB AR b AR A 3SR A r ) oy

atryimgusaidsdquesus salutionoelslaag, pressure. 35. A process of
Caim vvhreinth (ﬁater is renmoved fromsaid
aqueo Rreesss of i 39 Whierelp thg Waleri is gemayef from said aqueous
%Hﬁf&ﬂ% Y,
SRS A 9T 5 el B 085 B Tl st o
ssdurmata'ﬂdlcded@rqxswduct forrred |n vvater from (A and
froms

gu? Léo “s0l &?éﬁrf]fssto‘gfe 35 Eﬁhﬁ \é?ageralam 3 from an aqueous slurry
Sed dJ%ﬂoﬁﬁct Bfmed il Rafe ‘fro?ﬁ Eﬂ) %J‘tﬁf tah8 SviRrdA e 3téf‘@§ fdmoved from

met hod conpri ses i ntroducing 1 nto said water
éatﬁ wpieowd $lyrrg oiydibashing affroudistibingzof tlei Watst fiom said aqueous slurry at
%a %elon formed by renoval of water from an
g Suf e Gt i on or si urry of a product formed in

wat er 5 om A Avrodeks oPCMENS2 Whekdin RO i§ HEMBVER from said aqueous
(ii1) a mxture of bromne chloride and
solution or slurry by spray drying said aqueous solution or slurry.

36. A process of Claim 32 wherein the water is removed from an aqueous
solution of a product formed in water from (A) and (B), and wherein the water is removed
from said aqueous solution by spray drying said aqueous solution.

37. A method of disinfecting a body of water which method comprises
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brom ne, (iv) bromne and chlorine in a Br2 to d2

nmolar ratio of at least 1, or (v) bromne 5 chloride,

bromine, and chlorine in proportions such that the

total Br2 to C12 nolar ratio is at least 1; and (B)

(injrodnding iinteesaid weatdrta btoosctalllﬁrafrff@tlmlamcantibﬁra snlidf staieccomposition
sai d

g B9Gahiobal fF Sl g 5% pad 3 sel B0 SERL Bt mppgct formed in

awatet GohT @) @) brofmine t(ﬁp&%ﬁuh@ clefiiy,]iiDr Omiigrel SfHFbMfNe chloride and
and (B) of greater than 0,93, wherein the aqueous

SHPRG Aivd Prasning epd ﬁblsmaﬁ ime Brye Gk ordlararatioof ehieassfl, or (v) bromine
0
2Bk AR SR B 3ty s moa o

ollehs‘tlle ladd ¢B) ¢idalkiatil eletabsali 6f sigfantic aclidi dnldfdﬂgulfamm acid, and (i) alkali
E{)lons and erelnthe water is in

ﬂsan@%neweﬁn HWPPI SOBHIPN & dlureyas @rP(l'( o ataleast 7 and an atom ratio
f
AR Sy AT e
cohgiont o shesehss al hguvrefbranmmvcmnhm efl 2anua@ppms(®mwtb @1215,000 ppm
15,.39. A .net hod .of

A ol hese s Baavoos walgh is i spnpseHAn Flthawﬁl cifor gsfeld servicing
t&iredrﬂf‘hg]%pérﬁtl&lﬁe ah@RdRred thkOwher i]s3m5(ra) ﬁ%ub@{rﬁéaﬂ%iel?fagng serviced

d aim 37 wherein the atomratio 1s greater an
vﬂ@é{‘%(h)aﬁltb@rmemhwlnbmhgdnﬂn@e of 12.5 to 13.5. 41. A

Than €L AdnBndd HEhfniyf SheRe Taia il [Resdl §6lt 55 suifamic acia
tdondidis eﬂs%ntlﬂh”@ﬁ Oshetas&d é’ddébﬁ’ﬂs7so\l‘tﬁﬁﬁ1%ﬂ%o§1ﬂhﬁslﬁfaﬁﬁ{é

netal salt of sulfamc acid consists essentially of

an ovelbas et mathesheiClotn 37 vierain thedemratiaiisigreniershan 1, and wherein
Vlﬂc?fiﬁ:_[?u{tﬂgra@%%ﬂb% 119 is greater than 1, and wherein

e range f 10 to 13.5. 43. A nethod of
CJ ai m44)2 wWhe heitiod 6RCiaith B3 whrdif thel e Qatf 1sge§eﬂtﬁan 1, and wherein
5_.25 44. A nethaod of any one of C ains , 39, 40
d e pd w&%rwgpnélaéttpdé br oni ne cont ent is derived

from byjom ng
45. An arti cI értgﬁlﬁ ac?ure AN 5%?% %;kg%al?%a ageand‘”hefem
dbcrpHusattheta@eMﬂ@te 14li ssol vabl e cont ai ner cont ai n| ng

a solid stafe bro e-cont a| ni.ng, bi oci conposi ti
for med*“by r&fBeEP 6’;} Glaima 3% mhsteim S&‘&u@g@é ’%?Sﬁluﬁarlbﬁf Sulfamic acid

RGNS Bscativfiy bf 3h (ﬂreﬂﬁgédv Uebhs §91u9519 %‘f'%g glﬂ}amate wherein the

brom ne, bromne chloride or a mxture o
akdno ratwels gratdtiam hand sherefiothepl] Bue thmanegb @fqllmetoug 5.

sol uti,gn of, al t.al t of ,su aci d,

wher ei " t hd* ﬁn&ﬂfﬁ 4Z ¥herein GF PR %Fraﬁ'&r%g&scff 121540 13.5.

oper at440ns Agethdal cﬁ“a!ng @nk BF CHiisk R eRy, '40 %r‘ﬂ@tvﬂ{erélﬂ tid active bromine
a subterranean well being serviced and (i)

Sapieatis dedwed ﬂﬁ@n@r@mmghmndb loe bronaae monématai bnonime of

rﬁngf 4 gm%ﬁ%‘glgﬂe %@ﬁ??fg‘jﬁ“{ﬁa : hgfgo o&%'ef:c{oggmjsed of a water-
(dissolyabie WonsaindrCoonkehingt S solal Gta(ed brdi’ﬂh@%bntaﬂﬂng ﬁibmdal composition

article of manufacture as in Claim45 wherein
%‘ﬁf‘@s Y rgfrovd of walgT dipny eh caguppusdepdetion and/or a slurry of a derivative

product of (a) bromine, bromine chloride or a mixture of bromine chloride and bromine
and (b) an overbased aqueous solution of alkali metal salt of sulfamic acid, wherein the
package is used in oilfield or gasfield operations as a biocide for disinfecting water in (i) a

subterranean well being serviced and/or (ii) a subterranean hole being drilled.
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5 48. Use of an aqueous bi oci de conposition conprising

wat er having in solution therein an active brom ne

content derived from (i) brom ne chloride or brom ne

chloride and bromne, with or without conjoint use of

chl ori4fe, i Antdneécle afgmnufacR0d 2900 Gkpm 45 whzwm @@0cqmpusition is in a

/ and (i) ,ove ed net al
S5 ten T e Ut ATt op 4] SRS SOk R g e (&) powder.
(i) angly. (i i AnafrBcle WhmbRdhcthRCa@ P Oidiat 49 veHerdlhth® EBMposition is a
to active bromne 10 from (i) and (ii) is greater than
ospo@y-dmgitpradegtei n t he pH of the conposition is at
wei 68 ng 08 6 BLBERI IR HE Ehpd lich SRR heving i soluion

ovhsieire bl agtpes ohis cordéht ddiiCed froAN(ipGtiAiNe chiogde &¢ bromine chloride
corrp05| tion conprising water havi nglgl n sol ution

boming; vagh Py &vithoshremiowbiee At chlering.eld the gangs 91 201,000 ppm to
bix%'ﬂdbepavid& t(hou t)e and. ?%%l%gseﬁhélﬁﬁm frf‘etallsiltad}dsu T Q&d  wherein the

w th or conj nt use o In € ran

afelafi®d pEPRrigmsof ¢i) 24 (iDQde m&m thatthevitom eafid of nitfogen to actlve bromine
m c aC| d, where

over bas kali netal salt sul f
tirem 5@3& 5&5 greasbhan e and faereaﬁ ghe(l? Kot Ahecampapition is at least 7,
tﬁ?ﬁlsﬁrﬁ@ct fitg’ t gri £ sitfterfirieh? %F]l nﬂ%?a%{'ﬁ‘,@d QnB&ion with oilfield or

from ( s greater t wherei n
tgi’eﬁplﬂlopér_atibm corrposi tionis at least 7, for

di si nf t| er in a.,suhterranean hol e

drilletf i nlg%v% FRIROWR l}'ﬂmé‘? FARYS 1%1(con%13555\?§t8{ hpving in solution
ORereRt hlpﬂé‘tlveﬁgomlﬂ‘mec&fterﬁr@leﬁ%@ fdm G) Bfdntife CRIGRIAS ok IbPdinine chloride
conprising water having in solution therein an active

ndnbroming rwidnor skdthiovedorfjoiotugd pf bhlormmanctlw aangeeofpp01,000 ppm to

SR (BB ant i SLSBRstE, sty Rl B3 Gblsgmis iy wherein the
tr@latu'ﬁé 51‘62’6&1@@ l@f(?\'&ﬁd\(ﬁ) m@ﬂﬁh(thét)th@&t@ﬁbﬁﬁS @fa tl"t@ah to active bromine

met al sal am c ‘acid, wherein the 25 relative
pﬁ@j}s&)tandr{g) tsfgr(satyr thad 0(93 g mehernire thet PR of threcempasition is at least 7,
rf%l‘ 'd%uﬁ%ctm thP 31 é%u q{o?glng ¥1 %Hﬂ&gioglvln)ch oilfield or
i's grea ereln ep o]

ogwﬁelélobemtionss at | east 7 for preventing a
subterranean oi | field well or subt erranean, gasfield
vel | f¥bm desarf aiagreousbiegide comppasiion qompsisigavater haying in solution

therein an active bromine content derived from (i) bromine chioride or bromine chloride
and bromine, with or without conjoint use of chlorine, in the range of 201,000 ppm to
215,000 ppm (wt/wt), and (ii) overbased alkali metal salt of sulfamic acid, wherein the
relative proportions of (i) and (ii) are such that the atom ratio of nitrogen to active bromine
from (i) and (ii) is greater than 0.93, and wherein the pH of the composition is at least 7,
for preventing a subterranean oilfield well or subterranean gasfield well from going sour

by killing sessile bacteria.
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