COATED CALClI UM-HYPOCHLORI TE COVPQOSI TI ON BACKGROUND OF THE | NVENTI ON 1.
Field of the Invention 5This invention relates to coated cal ci um

hypochl orite conpositions having |low reactivity in handling, storage and
transportation. More specifically, this invention relates to a cal cium
hypochl orite conposition coated with one or nore hydrated or anhydrous
salts. This invent COABERCACAMH YRPOGHIARITECOYPOSITIONt e conposi tion
additionally coated with at |east one active water treatnent ingredient as
a clarifier, scale inhibitor, 10di spersant, water softener, corrosion

i nhi bitor, algaecide, fupgi@kaoriiBestira tHI‘kﬁl‘@fiﬁf or m xtures thereof 2.
Brief Description of Art Hydlrkat eﬂaﬁgjumﬁhypoch orl?te is classified as a
Di vi si ont.5. 1 Inglddifzley Ingentids' danger ous goods" for purposes of transport and
storage. As strong.oxidi zer, hydrated cal cium hypochl orite causes a
severe incr e:ggs f“r’l’e%tb?"_rﬁeﬂ%esitﬂf%ﬂ%‘??"‘??&ﬁ&lyﬁﬂ?lﬂ%ﬁ°P PESHPRTRAMREIOND| e

mat er i al gactilitysn hhdBinki Ji6rapé m&pm%éﬂtrﬁioﬁ. WRdre shéthifScally, hienPEfERg @agrﬁgf

hydrat ed cal ci um hypoch! orir'te can be quite vigorous. Many efforts have been
made t o tprcdlsaem hyprchiaie cahposittanhgppted it drteeoruert hiydiiateg quaobiidoss t hat are
not classifi as a."Divisign-. 205,1 oxidizer" as neasured.b n

ot er nath bl 1y TRigRPIR IR R daple R Rubb e APt et SRSt ocol

Tr anspordoatl vide@eERtoncGRasde Wik uahintht ihefddfendAda Slalitier, kable PBMilRN 34;

Cl assification Procedures, Test Methods, and Criteria relating to Oxidizing

Subdanchspesanbivgiasispliersr,cormapion Ferbikyysalsepcidsy fungieids floeaupnastinlezers i s

gi ven bym{xhlﬂﬁe re}ecaf\al Fire Protection 25 Association (NFPA). In NFPA 430,
Code for e orage of Liquid and Solid Oxidizer (2004 Edition), the
definition of an oxidizer is given as any material that readily vyields
oxygen or other oxidizing gas, or that readily reacts to promote or
initiat e conBEelildscidptionRfislitt i bl e naterials and can undergo a vi gorous
sel f-sustain it ] j I : osure.

Oxi i zer s ar @ F R R e o R B RE S i ch ¢ hey
i ncridas €*‘dahgerbus griods” foaperpofesad mangtortrnd s i 4d sstamgfaxidiganshydrated O ass

1: An oxidi.zer th does not noderately. increase the burning rate of
conbust | BIEREYERSRIES GRS DATETT PEreatniBOURTRG R ERd bumng i@ aos 2. An

oxi di zercohibiisie Ushstial. "OAR! R @ird HTdRMRBLHIB n&daﬁiamgnh@&egéfce oPhydr@husti bl e

materials with which it cones into contact. ass 3: An oxidizer that
causes aakewahyppeiderdasan baquiteeviperons. nifapyelorst haye beersmiaéh @ pradwcei al s with

R S TN TR

n ont xposur e physi cal
shock amll bRdizeEBAsSREasared GyahenteAitlieRdl recoghnied Btandirdgi 0. #iecUpitedconbust i bl e
materials with which it conmes_into contact. Cal ci um hypochlorite is a

O ass 3 Natiams FPegtoerdc dranspeyt ebDangeroyspiioady i Manust of Testssand; (titefippestian em
10Recent : , ; e i : (ViS4 00- cium
hypochl oirz?’{ tC éalggi ctjr%%%cgﬂfﬁog% ué%h g?sgtl\? Eﬁg"‘%f @%ﬁ%ﬁa ?%?ﬁ%t?%%%%ﬂ%aﬁﬁxg %tﬁlﬁn@els
hypochl afilieisamd. ragnesi um sul f at e heptahydrate. In this invention, the

bl end conprisjng, of 70 part. of.68% cal ci um.hypochl orite and 30 part of
magnesi um sul ASBCTEHERHDGFALYINE Ul iyt Dohe Naopr & PRt ch tne
bl end C%és_%!:iﬁtl%oﬁ(l\lnf}%ﬁtInW&%G,@o@E fAhE Ktor fig.@ig}éﬁa kakd @le lorine,

is comercially classified as a non D vision-5. idizer. Simlarly, EP
1464617 (AR04Editions ¢z delimgipnDif\an oixohzes islgivst o anyrmatetidl dbat meadilpyidldre simi | ar

conposition of ht drated. cal ci um h hi orJ;te and magnesi um sul f.at e
hept ahy dPAEE SO HERITERE Boh ohdbiRary st 18 PRt RRIN4IS HUTOUOREG e
pat ent s @nSfEsle blderl@hidedn Bds kb Mivigoréls selfubh@ed decogidshiRh dusidat ent  No.

6, 638, 446 nor EP 1464617 A2 describes a coated cal ci um
contamination or heat exposure. Oxidizers are further broken down according to the

30  degree to which they increase the burning rate of combustible materials as follows:
Class 1: An oxidizer that does not moderately increase the burning rate of

combustible materials with which it comes into contact.
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20hypochl orite conposition. The approach to coat or encapsul ate
active hydrated cal cium hypochlorite with an inert water-soluble materi al
is well known for the purpose of preventing the contact of cal cium
hypochlorite and a flammble material and thus to reduce its reactivity and
flammability. Several patents have described the processes and coated or
encapsul at ed (GasMpoesafidiearshafcained b ai@idraeaineiodse hobidnaigite ofi th a variety
of coating mattgri al s, [or, | oy, reactivity. However, the chem cal and physi cal
char act éPPasRIn Bagsrials it WBSHPRIMES B celigf- as shel f-stability,
reactivity,fgg?il'-- | ML §1.0055: | Qi i ficcation are not
wel | acknow e(gge .'%oéﬁ%ag%%%g%%éhgSg‘o%rrrépg%ﬁg?éoﬁl tﬁ?é%%@:lg{eidgc US Pat ent No.
3, 953, 3xémbbestthi¢ harials \8ith ehhpiseinatsédtocahtactum hypochl orite conposition
conprising a gore hydrat.ed cal ci um hypochl ori.te encapsulated with a coating
mat ePi al condi &% Xz %Hca%ug%?ré‘gﬁ%?x %ﬁeaﬁ‘ﬁ%i’r"é" SPtERIEHY
hypochl %'ekfosqfe%%é}hﬁl @ﬂﬂ?@k%og( dnd BaPRAsHs a]s'é%rgfincﬁ‘ea\é@rir?fhe%%ﬂr% e inert
e

i norganic salt such as NaCIl and CaC 2 by wei ght of the granule.

encaps ulraic ®fl c@mbggtibleunateripls odihcvhiea g conas mtolcomsagtesi st dusti ng and caki ng,
and inprove retenti.on gof i.ts ayailable.chlorine on,s e.. . The storage
t est conduct éf?tl%ﬂlmmo%l?%tre 154 ﬁ%? go zeﬁggcorcﬁag Eo&hpﬁf%?opﬁggr st or age
st abi | i teYasgi@i@atich dyi@nextremely high tenperature and very short time frane.

The potential for self sustaini ng deconposition was tested by ignition with
51i gt ed mat drsentlin & Hlatentitp. 6i6ga4do dessribpomaaePivisientdsealsigmwas conduct ed

to determne,if. the I r.ni of conbusti bl e
mac eri altgpochibiee ORnRAR ESgiRHE Gr 4 BEREDE Rudray el B S Bty

encaps ulmdgnesiuersutfarthepghpiroge 38 tHionpentiin) the la@dWoatpridingrat7odagalf ci um
hypochlorite coated with about 4-46%of a |low nelting jinorganic salt such
as al umitStmealcipmdipopRlemigrand 5 par o4 magassile spifate Reptalpliea 5 (rtak weighktal ci um
nyPOCh! Qirul ik R Al ol ¥RAd EGARRCLE:: AL B0GaSE, 3R hirdoavaftfifl sever al
of the exanples’were evaluated for thelr sensitivity to deconposition by
expasur ehtminkps abinzedcihidatiassifiddi ase. nonilRjluisach-T il gidizere Similadhdif cal

cont am nat i iL.e..glyceripe), h ver., nq,testing, was.conducted t

et e ndone AL Bkl sioh y ceiv GRS SrdofRRS ol o

mat er i aliggr NG QhmtHBoAAGE And BHBASHIh @mat@ﬁ%ﬁa}gﬂmg 298&0fibidid UP 15t he
e

Division-5.1 flame test protocol, "or eval uat to see if they would
i ncr eas &atdne Nou6.68B.g46.anEhedghdbesspatents| discuss the reduppdregetibsiftthoblends scl osed

nypocnl aietibe U Pheat S S0 B B e G T R BB RS oh

conppi S%g@éhl@ﬂ”ﬂﬂe%' gsitiefl orate, nitrate, brom de, bromate, or sulfate
salts of Periodic 20Table Goup | alkalj netal salts %godi um potassi um
lithium rubiThenpprosel iasnaber gncaprefalipriotivehadratgdaaleign hyppehdorite Wishanphy s cal
barrier,. i \ l.ai . i i i Mg

handl i nd?g#ghvggé}ég%b%e%tggéés%gg g%%‘?l{é F‘?r;tﬁ# %@ngm tpltIj %%B%MS g::a? g{ﬁsftnai ned
deconposialcign hwpesthitateds Edmabke thatghitledd nhatsab ratuce its ocxapatityodnd or gani ¢
‘materials. However, there is litfle dagta to support these clai nd no
data to [EmRAREHnSereR] %aﬁnt%ha‘terﬁit@é@beaﬁ%@r’ﬁsa o3 RO LREh. 5. 1
oxi diszer j b 3Gy phaush hbliasis Hoikat ent
No. %2 ng%gglﬁlgggﬁyggﬁéﬁé%gg%gg g Ql%:}gghﬂg%%ﬁa}giﬁ?rgu{ﬁg%égl (é:i um hySpoc rﬁri te
t hat i s reantiyity s édbveferatteahemifal el Piysicrhghaoshdrigations of theapsuhpeseldbnsi t h a

I lit f N . t ai ni Xt hi.gh . f
R L e I LG e
conposi t{ RNl WIE the process in the art were specifically

characterized and tested for their storage stability and flammability,
parti cul ar | y,Fasseanplienge comppsitien disclgset imphiSiPatent No- 38851358 sescaibes an

30  encapsulated calcium hypochlorite composition comprising a core hydrated calcium

hypochlorite encapsulated with a coating material consisting with about 5 to about 60% of
mixture of calcium hypochlorite dihydrate and about 0.1 to about 15% of a water soluble

inert inorganic salt such as NaCl and CaCl, by weight of the granule. The encapsulated
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I n addition, US Patent Application No. 2003/0038277 Al and PCT Application
WO 03/014013 A2 recently describes a bl ended or coated cal ci um hypochlorite
process and conposition consisting of a polynmeric alkali salt and cal ci um
hypochl orite. The conposition disclosed in the patent describes an inproved
environmental stability such as 5anti-flammbility by a brake fluid oil
test. Howewddr produet wad ¢laimedaopsist Huahg dne shidag,iand il@rove rstentivdl afdisng
contents of available chlorine and noisture were not known and specified,
and nonav¥fablahleringrinsiterags s Thgstonags testroadegedintid 0t & fond hoyrgiveseat 5. 1 1 ane
test pr LSl : i The idea
to coat Taciive offie LORLE bl Uy & B N o LRl Bt oy

10sol ubltend frangathcpaealtial for seHeseaipimgalecanpositemeranessd waipnitionreiluce t he
contact .o al ci.um hypochlorite and a flammbl e material and thus to reduce
its eaé’tgL(Fﬁt”Q/atg}?a a %{ Eﬂﬁ’i‘ﬁlﬁ HparGHesTRRIVEYSE- MO P LRSS r’f"%&"c?&%@ttpg*ﬁte&funﬁ ﬁfo

| nor ganiig: Slric:ASorl etk e e Hurkiay e BRUMARbIBGEAASRY degree of resistance
toignition by lighted cigarettes or the reaction caused when contacted

wi t h or gani ¢ UthPgentdics. 4 HdoeVeand 4,648,859 bdistlest an encapsylitios odicddtimgent i n

rinciple fromthe.1l5above ,oxi di gzer .cl gssifi.catio es nd NEPA
Pl hoei FiEosePOPey S e S SR peduE e roBe RithgBpa k06w ora
conbust ijhl endiid EmbAlagicabl Shich Snildrh@0n asHR HyaRty bR WddltioftiRd. The former
is a prevention test of ignition of the material when contact with a
| i ghfed eneansiatedisnlcin hepagklosig. dPate arcgisensiepuding the stoeee stability, andt er ni ne
the potential Lo [ncreas } L. or-.the | I i of the
conbust PBIRRelR PATERRN Pl RC B Blish RecohBb ol B Seta,
rati o, hyldvaksed hehtitl ¢iRelightedltigirette) crehbmicabentamingitor (if glgceineyo fuel is

present in the ignition tests, the praqcedure does not test the oxidizing
pr oper t ihe¥eyer, amEesiRg Vas gondycted & deteranipg, i ﬂmamni@ weltld merease FSRTTBE e
materi al s, : | EARb S @R s bes kSuteRlbboidol toSt i1 1 | be
cl assi fi'ed Oas%bg#@%ﬁ%ﬁ%sgﬁohf gg@g&%e%bgﬁb (%Slﬁtg;hgxarrp%e% asmgiesg]c? i bed in
U. S15PattenDivNdon4, 120dnd &6t pamcodlhat evabdacidums@sifitheyowedild increse thedpsuhat ed

w t h about Oél% f % diumchloride by total weight of the conposition

pr event e8¢GRPPPEHCE t he material when contacted with a |ighted match, but
it failed tompderesitshd distisdainesd BRGANMRSE bORTS6 Al 40Nt 4 ASdesciitee bl end
of cal ci um hypochlorite and sodi um chloride by the same wei ght conposition
act ual | ywoated ehleivat hypoghioritegwithe piwndlity af dayersrof USranie paltsNohiclpis6 38, 446.

30Therefore.. it is difficul di ¢ h jgions in th
or i or - aroroinebe i pibte, bR B e BB MG RETBER BRI \Rol"0) o

1 onpd aﬁafblezGﬁ)&bdiaﬂ@[i&nethlrbﬁﬂﬁ(éodﬁnﬁ%@ta@ﬁm’ﬁpli\th[ﬂinv,irﬁbidﬁmﬁ.cksiuﬁdﬂ?A Class 1 or
NFPA Cl ass 2 granul ar cal cium hypochlorite is not seen both in either the
mar ket plfzaoeivar.).t Hee lnyera phsalis dorm a physigad baywigh viigh wanhepimeddo gesist Juiteigsi ng
need in thi - 1 0y P : ' ' : ing hi gh
avai | ablaggc g%?%thoté“% gg%lﬂfsmﬁ%f ngci %g@g%@%%&g@bg&%&g;@{lgﬁﬂgh %H%%éilgi zer or’
NFPA C asstaideddedingesitiandvhshicotratiad b rhmhteddnatet et incqmpaiblelongamicshed fire

‘produci ng) properties. Therefore, this invention, b rovi ding a solution
to that AEEERIS gﬁ’t"&"%ﬂ?{"r Fﬁtﬁi‘? 8%}3%%}’9’3&}“‘663]@_8’815 %réjlr& ‘l??r’ﬁ VPG5l orite
CONMBAs| L0 Wh chﬁ'kgékcﬁ%ﬁishﬁm & LRUPHIVREo-BAloxi izt ¥k 1AhEY) MeRb@he- 1

oxi di zer or NFPA C ass 3 oxidizer, that shows excellent storage stability,
and has tadhg raeaf caduanblages for water treatnents. These coated cal ci um

hypochl orite osi tio ot .cansi der ed as danggr ous .goods for
transportati c}igg%ﬁms&%r%ﬁ@ SETIRY a\/ﬁrf’?esﬁfotg\?f"%aé’s@ggﬁg %aﬁmﬁﬁ’bl ic safety.
101 n addjybheHlerifeBat GO nBstiseabEh bifc Y RACTINOR  fRhoaiDaRhpIuRitledvithRe pr esent

invention may provide a conposition, which is not a non Division-5.1
oxi di zerplanalityrREA0@Idgd dayRTsosomtiiizag 2 niiiturewk gh pefhentagp/efi waien solwhe or i ne,

| ower, reactivity. an Ltituncti I j o | pondi ng
bl ends fBPTERAF é%”starngé’ r%&n gly%on"ﬁ’x’l‘)%qgaﬁ?%g@p‘%ﬁ? cg‘?s‘{ﬁé‘%{ésﬁ%ﬁ“@%uva OF
THE | NVEMdeshin the artier@fecHRBRE tharhdieriidese stddfuetkiratorage ibikgted to a

wat er treatnent conposition, conprising: calciumhypaochlorite coated with a
coat i ng tesmpabilitynparticulpdpaccydmenty dixisiog->.1 Oxudizer classification.
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or anhydrous salt; wherein the conposition contains about 20 wt % to about
80 wt % avail abl e chl orine based on the total weight of the conposition, and
wherein the 20 conposition contains fromabout 1 wt%to about 50 w % of
hydr at ed wat er based on the total weight of the conposition, and wherein
the coating conprises fromabout 1%to about 80 wt % of the total weight of
t he conposi t ilnnddiaod, V& EaehnAppleatomPos2030003837 CAdsad PIOTUApSlicatiaon

Divisio ) idizer or as a NFPA . Class 1 or NFPA Class_ 2 oxidizer. In
anot her &éﬁé&&fiﬁhézﬁﬁ%@ﬁf@e?%ﬁﬁ ib}ﬁﬁﬁ?‘i"’b‘iqagétcé ) h&P%@‘ﬂ(&te Pr&Sent
25conposjiny 'c%p?%g?&'ﬂ%ézﬁisﬂﬂ%gf Q}aolﬁrﬂwh@ AR5 Gl Gnd @a)féﬁmgﬂ@léélltugfg{ég 4@l cium

hypochl orite; one or re 1 nterlayers positione of the inner
cor e | ayempositen distlestdipahe paenprdesdribgs emam oo vetbersinoyheatabstalsitityasuoly ds ous

inorganic_.salts,. . rated o nhydr.o organi c salts, hydrated or anhydrous
ol yer 10t Teaai g § Hak Do SEmFe: T a6k TR DR Bos.  and
conmbi natgrQ @1§c1{f1d]ﬁ% 8&ttentt BEavallhiBlE CRYEhe SRRl shIrE Svebd RINKABRH tand Y dcdigbout 30
80 wt % of the total weight of the conposition; and.(c) one or nore outer

| ayer s podinphoptdic compoptiafs wisdedted auchuljeg (oghe Ditigiondt leflathaiest rotoonkpr i si ng

at | east e hydr at r _anh ous, salt, the outer |ayer conprising from
about 1%“?&65?)%53{&%@%&/3%0#%63?S{agps‘wei ght of the conposition; wherein
the conposi tiThe ig@baoicoraReAtsuldfe avtive tAciaRpoSomicXvidy ai indktlva& chl orine
based on the total weight of the copposition; wherein the conpasition

contlfli nssolublmipgrganic salt it hieseoprih rireloengesavas togdicateaicansact of seia® on t he

t ot al i ..t ki] s i : LI i lassified
b2 nomvBrissRE a TATRORS kAP AOREER IS ERAREP kit ARpdrdified

oxi di zerThephhedes witltla obdiitip ciapbedrgamit sdlihe thowaaiirdayanhbie herorasalppar ent
upon readi ng the follow n%det ai l ed description of the invention. BRI EF
DESCRI PHeenqe o resigtanopinerition by lighted cigargites or thegisastion capsad Weenseptagied

under st mgﬁl}- i j - i : rpﬁﬁ?rﬁz QS N
whi ch: it |§E€%&%I%';H g@é\lééﬁg £i'tt1:8{§ téé\'}%%}me ﬁgﬁ%o%%k%% tila elgﬁgiggtﬂgd cal cium
hypdéhl aboteoddizediledfptiohesparelsbo NFPAvdassifoatioFsygtame whichgaterhe| enent al

map analysis of .Sanple 3 of the.present invention; Figure 3 is. i mge of
Cont od- SHTERE 1 BUarE HE et vR e AL R feedy teeh Bifdrdnent a)
map anal pigl BrRér i 9 ptREnRAMBY @ 1énifbn bhde PARSRD vhbn ¥ethdt ofith DiEdiAbd ED
DESCRI PTI ON OF THE | NVENTI ON This i nvention provides an |_nBr oved coat ed

1

gr anul armatgh,cihila thy POt eridizer dassificetipn st is dn déteming hemetantiplotigerrssehandl i ng,
storage and transportation. and tr.eat LGl i i ool s, spas,

B R B R R R A T S S TR e
cal gigum thyagskll efikt®inCOROSICrhted) byTmishewitnike prdduot ioscetiohkedSints littlkwkf i ci ent
anounts of one or nore hydrated salts to provide a stabl.e non Division-5.1

oxi di zerno fgkis preseiirin iy iByiion tests. thegregaiie dogs pef tésrtéh%ﬂé PigPreRfdliear t h
al kal | 6, i1i§Ab i RP tncPH-hfE raid Ut [ @hBustBRIOTRBANE, MabY beRkGccOTAL €
relative e for

which is y sta t least one day at about” 45C agail nst their
dehydr atpagnthe Thetipn ekwr e dvitisghbe claasiflepad Pivisior S dMtidizerse t hose al kal i ne

L@Ej?lat Zgl_ ts O(Bné) (gfg t%er:] iegan?p lasd asa&gcrﬁ)%ld¥rqﬂ .é.CPa?e(Ht ﬁ'o. 2581}7?8 iWras ‘Eheé\tlt ga?li:i%%' y stable
25  hypochlorite encapsulated with about 21% of sodium chloride by total weight of the
composition prevented ignition of the material when contacted with a lighted match, but it
failed to undergo self-sustained decomposition. In contrast, the blend of calcium
hypochlorite and sodium chloride by the same weight composition actually accelerate
burning, as indicated in US Patent No. 6,638,446.
30 Therefore, it is difficult to predict whether any compositions in the prior art can be
classified as a non Division-5.1 Oxidizer or as NFPA Class 1 or Class 2 oxidizers. Indeed,

a coated non Division-5.1, NFPA Class 1 or NFPA Class 2 granular calcium hypochlorite

is not seen both in either the marketplace or the literature.
4



One aspect of this invention is a nmultilayer coated cal cium hypochlorite 30
conposi tion conprising a core of granular cal cium hypochlorite coated with
one or nore hydrated salts. This multilayer coated conposition conprises 1)
an inner core |ayer containing hydrated or anhydrous cal ci um hypochlorite;
or a mxture thereof 2) one or nore outer |ayers containing one or nore

hydrated sal tsccofdimply thérdliart ihefe@sihg néddidn Iis @Reo Bfodubdd Ealtinker | ayers
containing either an al kaline or alkaline earth nmetal hydroxide, an

i nor ganihypecarlerite grogiat kaving high avahlableehlarinedbatds ngtglassificthas allivisioad - land
anhydr oys, : &: . 1 r e el i Ngs
pr event %@%@I%@Q@% %%h%?%%%ﬁﬁ%@%“ﬁ%?ﬁgiwm {nﬁsglgﬁ)&/_lrrat ed salt
coat i ng piamiveingdbsopenicsh&herefore, thiayeenand byhpusviging waniutid eg thadadddoR 16 f

cal cium hypochl orite. Anot her aspect of thjs inyention is to produce
coat &d ﬁB?F“%ﬁ\}]iqure%ﬁ@.ci’mﬁﬂiC@F%‘é}h plosite asmpaitions ilgrishavalablee chi ori ne,
excel I enticHheiiRgs: s dthivison ANkt bf NPPIOBAl3 ARBIC lak ASvd Bect o7 and

other treatnents. The coated cal cium hypochlorite conposition is no
consi dertdagesstabaliig carliss gdditiend] advantages parwaten toeatraerds.sTiasagegtedind wi | |

rovide-a 10great blic safety. _An addjtional aspect of this
P et | SRl RS log i compos T s e comy DB P e EURT0s i on wher ei n
ei ther thasRaBbn hAY 8bgllani MR Wil BH6Vide Bfcatch ublitl daidc@yer conposition or

the singlelayer coated conposition contains a clarifier, scale inhibitor,
di spersant, Vaedditisnfthepetcd edivodiypechleriie sbmpesitien ghtbe prrsentfinvegiion de or

bi nder to achi.eve the desired ,15properties .of nogenei thyy tralled

del | ver JOHGF aieprmes fghariig ROePE 5o Hig Sh-sf R P REI YFRARHRC ar eas.
The pref®idigg, Bodhviill [Byed aoaaibedctaiin, Wwd yarabitpitd euReReshilienciay enpl oy
speci fic anhydrous or hydrated salts to achieve a total hydrated water

cont ent thandheiy spirespradiad blanin for penter drpaecnts andrdeapinaanplicdivdSbur ni ng rate
towards an active material such as glycol, 20cellulose, oil, brake fluid
and polyneric materials. The coated cal ci um hypochl orite conpositions

of tBi s invention prefeBRIEY SCMMARY AFOTHEADNVENEIONIt 80% avai |l abl e
chl ori ne and about 1 to about 80% of .cqat itg? materials, and about 1 to

about 50% hydP&PEasRRAL 81° PriPnt BYEtoRds gReCtHt o haiehReLaeRIGHEESFPBn. I n
addi ti Or&omtnggin oa a%qg@s&m&aﬂa%%@ Wt 4 &aGREPOShd ﬁ’é‘atﬁfeastt BRe RyR&EAt

| ki
i nvention y provide a honbgenous conposition which is not” a non
Di vi si ororanliyddxusiatewhersint thih aerepésitirecontains bt 20 viitede abeut 88rvd %o

mul tifunctjonal, . ,benefits than their,correspondi.ng bl ends fof water
treat rrer?tva‘é%&e grifepe Eﬁfﬁ‘?PBg‘ﬁ%ﬁ@‘."’ﬂgh&ftt%ﬁ88?’8?%33}19853‘?‘8‘&?‘%% " as used in
t he Hpr es@hlposiles chhamb R Atk ¢hate s absuttl wive df Bedraay wased basedbnithor gani ¢

salt, organic salt, polyneric salt and inorganic base, or a m'oxture 30
t her eof tTabweighhefthg dembesitiom gndisdereimthe fgpatingomaxises Bomwbart %619 ncl ude any

such salts bases ..t ' n e -10on, including
i xt ur o40Br eV ED EF g ROLPERREL e RuRheitl. Spd Fhelch, Bk Mt
conj unctdlagifiet ah a @ah Oivisiohsploshtieer draxsialNFIhve (dase d eniNEReCldss 2 akidiwer.and

claims refers to cal cium hypochlarite that, has a water .content of at | east
5% by wei ght [BRNeHEr &SRPE WRPRPFEATSEPE & dipgctaddp goTafer Habe® conposi ti ons

ar e ,go lo&kior - () 3n Piftet Qort 830 0RLALisiER LAk E%%@ IBHEY, () &@me CAS
numgér %%ngm%ﬁ{ﬁﬁﬁ% ‘[zﬂe t erem Qan?fdr oué"mag usegq I tﬁe 1pr’(gs)en'gj
speci f i catmors imadyersapasitionnd oo pusfahé omenedrd layat, tise ingeriaperdontpoising cany
unhydrated, inorganic salf, arganic salt, polynerjc, salt or. i norgani c base
or a m X HYe PH%‘%@QPPFH@V‘%% : ng C\Rﬂ]g%%ﬁg‘g@di% EOH R PUHC \?ﬁth cal ci um
hypochl qfyiqtRed &l &rob® pSiRhfelibl BAIY PREMAOMbah PRV, BlkWBAEEarth

hydroxides, and combinations thereof, the interlayer comprising from about 1% to about

30 80 wt% of the total weight of the composition; and (¢) one or more outer layers positioned
on top of the interlayer(s), the outer layers comprising at least one hydrated or anhydrous
salt, the outer layer comprising from about 1% to about 35 wi% of the total weight of the

composition; wherein the composition contains about 20 wi% to about 80 wt% available
5



10 content of |ess than 5% by wei ght of the cal cium hypochlorite. In
accordance with the present invention, the coated cal cium hypochlorite
particles with a hydrated or anhydrous salt as the exterior |layer are to
have an i ncreased degree of resistance to ignition by lighted cigarettes,
to reduce the burning rate caused by cal ci um hypochlorite, and to mnim ze

t he reachiopife bastded th @l iAot éd cohipasidoganhdaciBhesdmpssitichdodfaidyer i n
accordagce égth the present invention, there is provided both singular and

mul tila eVt lerbral St e phhy Hytsd oratabrsed anghp tpliwaight of ikt nay be

cl assifi : L MieSd: O R+ -0 r.ei ! - Dlvision 5.1
Ot d 2o TpASIBE AT Mol e vopBiih BacHUR'aE s hoh Ptvi ST BR0iaH) ey
refers tadNIEWy Ctoatl ed NdpGHist 2 orslizet. cal ci um hypochlorite granules with an
hydr at ed or hydr qus, i norganic, salt, . organic salt, 20polynerjc salt, a

bas e? or thei e‘l}‘/ﬁ%ﬁé’[ﬂé‘?é‘fl?e%‘asrﬂ:f the Invertigng &5f appateht upen Fading|thgsi f i ed as
UN Di Vi $100iRg JetMeAI&efip @G HL B ehhrst andard testing procedures now in
effect. Alternatively, the conpositions of the present invention may be
classified as either NFPA Cass 1 or NFPA Class 2 oxidizers. In addition,

the current UN oxidize Iof i e perforned to
25determ ne the potentFgﬁhgﬁigC%ﬁ?tkﬁﬁﬁhﬁgggﬁﬁﬁﬁﬁbiﬂﬁfoduct for increase in
the burning rrakenRhtibM&ilPYé B uhddre0sd theRiakbh &1 SiitEbA Wi tB&! | Ul ose when
two are thoroughly mxed in both 1:1 and 4:1 ratios, by mass, with the
prodidict fellpvaag dravaags invpielsver, burn tests may al so be perforned with the
product in ceg W I | al as pai l.s and pouches
that may be ggéggééy%%%fgéﬁggﬁ&%ﬁg§%¥§@§pﬁ@r§%%a%§ggﬁ  *41PO5 0%{%calciumSO
hypochl embbéiepbedhichretemt imvent@se the burning rate of the conbustible

materi al s . It i1s comonly recogni zed that the higher the noisture
content of caI&IEAinhFpelemenial Map arakiraseh Sagpple 8 ok thegaesest ingemtionhe cal ci um

hypochl orite g ] , ' e i sture content
of a coatingFﬁggzgpgéfgﬁ{ufﬁgﬁ%&ggﬁgP%ggé%ﬂ%gﬂgﬁﬂhg%%ﬁg%’%gygtiver stabl e
coallgd cal ci Wigunygdaci erinbmtalioag sl ysiool aviateld Saighe Byaf thalptesewthl ori ne. The
coating.materials in the present invention includes "inert" and "water
squbIe“nWW%?%ted and anhydrous inorganic salts, organic salts, polyneric
salts, and an optional "active ingredients" wherein the term"inert" as
defined as little chemcal reactivity to calcium hypochlorite that causes
severe degradation abPETHl§EEYDESGRIR WQFMEMHE@ﬂ@N hydrate" preferably
refers to any.hydrated sal.t that contains,over, 20% hydrate ter content.
The tor m et B SRRt lprf @R AR BHFDIE PRRIERBEoUR o From
abopp 5 chb@pahinui fot0O¥arcallieity B KndBsd, isuRaden@dedingiirGition efidirsatientork nown

wat er treatnent chem cal 10 which are caonpatible w th calcium hypochlorite.
I n addi tigieorgapismsar ppolyppstveder, ul other ipdustdal and reeesstived] wakt ude a ni xture

of hydr i i i . i Cr an

ol ol i napBeg b, oHerEAlcE AR py AR cnfpdhiolN RN LR biue B T
conposi suffiefenoimbdinits of wemtrhare hydedelrahs o providk wetabladadDiyisionib.és of

cal ci um hypoch] orite containi ng one, or nore, coatings qf an. anhydrous or
hydr at ed@*et 4 %@efm%@mwﬁaw@m%wf geaiiins s parhallealivg e | ayer
of EZFe le ﬁ§lﬁ:}%§ sUIfAYE ghbézﬂﬂateg YREAAHoYate DAYS 18 R4 veRAsthie ?&%‘t‘lea&qyﬂb(&&}t H

aval l abl e chl ori ne and “about 0%t o about 12% cont’ent of noDiI sture
parti cl et shaned>iCagpinsg thHeiralehpdration. 5Ohd prefeped torgi@dand podwonerid salidammet er . The

typi cal cal cj,um hypochlorite granules,in the inner .core |aye tain
by or odior kAT KBRE S Biat of it G R biieadiisang SEFsltEh e

si ngul ahyg@aied cal ci um hypochlorite conposition of the present invention
conpriseS a singular coating |ayer that contains one or nore hydrated salts
or anhydr ous Gngragpecd pf thireingentios is agulelayergoatad palopmm byrsichionitr edi ents | i st ed
her g n. L Typlcal . | i he_present. jnvent | I:acl ude salts that
e Rnormpesiidy Bfifi s s BE atdlulel BB B Ao ch BB BRI A S e ot e

wat er shgtratesl saneli Diis sidlfilay@Soated thinp63iAén carh s ) &n inaedadéragar bonat e,

sodi um ort hophosphat e, sodi um nonohydr ogen orthophosphate, sodi um
phosphatentaiig drgsd epHbypras calcigybynachloriteonp mistursibgicgh? seneicat e,

al um nu . A : ilicat ' ] 3 esi um
Sul fate " 3r hﬁn@%%ﬁ%%?%%ﬁ%%ﬁm@%,h?’%;a?;e?"ég&??ﬁ% kT aRbL B BRYTS
sodiumcitrate and poly(acrylic acid-naleic acid) sodiumsalt. These salts
are nost likely to form hydrated



30 salt with high content of hydrated water (waters of hydration) when
their agqueous solution is spray dried under the coating conditions.
According to one preferred enbodi mrent of the present invention, the coating.
material may optionally contain an additional active ingredient for pool,
spa and water treatment, such as water clarifiers, scale inhibitors, water
sof t enemsore GREMBSsWdNiaRIhHEHIRT S0 aRlBACEH HRSine N hfetA BSdroRidedar s, or a

m xture thereof Such ingredients, as well as others, are known to those of
ski || i Anqraenigpalt, oregpicisalloapplymerip salh detlediog by dratsdiané anhgreusi ferms juph t he

resent j,nv i j i i.naoredi QIF¥ ent s..havi ng..known
et ot BEb bl BGREOTRSE Lol G} cROTRAIRRR HIRKE Ol i,
sul f at e hypedhlatite siithrtaé Bydrated saltrdating nexterbddinube biiteplalstpna sikatrevcaSTPP) ,

sodi um hexanet aphosphate (SHW), 1, 3- dichloro-5, 5-di met hyl hydant oi n
( DCDAH) degradatingd galgium BypaeBlogiie-hy dr ant oi n ( DBDVH) ,

1- br ono- 3- chl = = di I gpwgg Lehl enQs 5r.et hyl- 5-
met hyl hydant ﬁﬁ)ﬂfﬁ@%éﬁ&ﬂ%ﬁ%g%%b %—r&eaﬁhy - ?dn%?'ﬁ?ﬂ}ﬁﬁl%gtléxﬁd% EMH), 1-
10br onp-<3mphiitowith ieghhgrail ble thiptihe, exeslleat stofaBCENb)ity 4nd rabltidumtionai chl or o-
o oo oarnd e Pt he il STk Hof e Ehmar et 1 o
hydr at e . i ive

i ngredi ent & BhREIGEAN dan 56&&%@1@%&0&&%&&@%&&, and b pB3Red on the

g@ﬂaaeg das .
total wel ght of the coat'ed conposition. e total content of the coating

mat é0i algréatertphblipsadéter red coat ed cal ci um 15 hypochlorite conposition in the
present invention.is fromahout.1 to about 80 %Db i ght, .and.t he total
e | abl e chPut gl SREGR St PP e SRRy A S PGB L 20 1o
about  8Q¥mpbases wh¥relndither IR 18%rs d1en &R dtyReh Gahe mUIMER 06RpENitide _
conposi tions. The content of total noisture of the coated granular cal ci um
hypochl or thessiigde Rtyengoatedheppipabition causmp askeifich seale inhahitor. dienegiant, sfategoat ed
cal ci um hypochl ori.te. 0S;L] . I e hydr at ed

wat er iﬁoﬁrgnéggPﬁ %HﬁgggFi%E&ggkg$§§§éf($%§%EEEV%h%8§h§$%ﬁﬁ&? greater than
20%1 by tpadRktieseif BbinogénetrpAdonhglistbdeviead and multifunciibgal Rifeéts iroyweter aeht ed

cal ci um hypochlorite conposition in the present invention nay conprise at

| east t I9HEE ENSEAT88S- shown in Figure 1: 1) a inner core |ayer containing
anhydrous or ' Glkiak 1 1804 Bsipodliof thak RkBidayer

cont al ni ng a§%§%§%ﬁ§%%§@§ﬁ?ﬁ%F§%ﬁ?c ga t?ﬁgrggﬁgg S Pt}opoﬁ?ngﬁﬁeﬁsalt, or
an al kalspeefioantgtkalk ionbydraretl salsawechigve & tataldiydiites] Wtdr conggng and availablgi xt ur e
t hereof, as. a prqtective |ayer ai.nst interfacial. interaction o al ci um
hypochl SRIOF® shirdprt AR AY e PERER s (s tive malfsRbsuchs Blyedlyt or
l'ayep cQpii@b& B9, RaMel&d 288Uk MeH Qs hydrate and hydrated inorganic
sal t, organic salt or polynmeric salt, active water treatnment chemicals, or
a m xture thdheshatddTHeiuoolytroniforite comngbitions ehdisdoventionpydergblyfcoptan pr esent
i nventiop contains east, ong anhyd S.or d . ri bed
above.  apogiad §ay B s SRR BB AL O dip ¥l B Dufin Tl AR

hypochl aad bsout The absef5ers edirid natee, 1f totdiicidhbaf thie Soetysthpdsition. t h hi gh
percentage of hydrated water when it is dissolved in water, and then dried
under the cod®pedjtienibr ¢qanskcalcium hypaghlitp camppsition of the pErsentAgyenton he
present | nventi.on; f : | £ i ﬁgﬁ s L ay IS one

t ha gha§ﬁ$ﬂﬁﬁﬁgg?h8%%§ﬁ§@?3?@@?ggﬁ%gégﬁgggigg&?heVLlg %ggﬁ%%%%éﬁ?s of 5
hydr at edhave@higherduyallablgtlilogiie, and biubdfuneticenl nefipaharchairicogespandindehydr at e

all or nost g& t he hydrated water qEIQM/about 200C. These salts are npst

li kel y toends SupRCrdIGHINENtiaRy SPeE BRRUEAN NN Di vi son-5. 1 cal ci um hypochl orite
wi th hi ghest 1pesghbhfdR¥al LAP a8 usdll ifthd Sresent specifi@iidn LPAIGRIN i€ dSldds and
their hydrates are known and avail able,” and are selected for naking coating
sol ut i ons toy bpbtted iramgdrae sadtabrganin saltpodyrhend sadt dnd indrgape dasentor 4 mbgwei on. 10

Typi,cal exanples.in th resent jnvention include salts that are known to
f or nPhi SFFTFRar BESaMulD PttE s b S copk it opichide o Ratsi gLl ar
layer coatdhsabrBrdyR ocdit WatdrEof hydration AR IR Dabrc OB Whtekydr at ed or
anhydrous salts can be enployed to nmake an aqueous solution for the outer
| ayer cduatiatign. A hydrated salt is also made in-situ fromthe
15correspondi ng oxide with the corresponding acid as the coating sol ution.
For exanpl e, 7

D)




20% aqueous magnesi um sul fate sol uti on can be nmade from magnesi um oxi de and
sulfuric acid in about 1:1 nolar ratio in the suitable anount of water at
room t enper at ure. The concentration of a salt in coating solution can
vary depending on its solubility and viscosity for coating process, and the
content in the coating materials, and preferably, 20 a high concentration
i's applied fQmhehahe edC QB shélEihabhjenstionihith cAloiugeisypothlpatetinchd ar sal ts
are known to those of skill in the art. In the nost referreog
enbodi merrserispedifieationaas clagns refers to sidsigmrpoddrnts thatdas paaer GOYERds used
to gener . i : 1 i nesi um
sul fat 02 S Tnp Aok e OB o R g Ry ot e
of theseompldrdal ‘Bydratad” (5 $Vitod 6theneof caliium hypahboritel CAS anmbér ZET8+4sal t or
its hydrate produces the solid hydrate or a m xture of the hydrates upon
coat ?ng3dependi ng on the coating conditions. For exanpl e, when the
sol uti on nedeytan SRANGSLLMSLI Bl pRYd3pRSELAR IOk RIRCST UM sul fate,
such as magnesi um sulTate heptahy ratg, or trom magnesi um oxi de and
sul f uri eonjuhctionwiginedisinmmsartfiabe ainy dntgdesedsindiganyalsadt prganeselter from 3 to 7
under 30 ijiff,ere t coating conditions.,The at ed granular ¢ l.ci um

t

hy pochl GPIRETEGHS 95 MOFBARISHASA Oh GHELIRFSAl f PSP aFAPEMW t h an
average cggﬂﬁ@ﬁcﬁpwmeﬁﬁhﬂyp%dﬂoﬂfe?f@f%% batiherhypbelage hetiapiawint than its

hi gher hydrated forns. The outer l|ayers of the coated cal cium hypochlorite
comifsi tcootentafdessdhangs % bytwedglprof dermaldiym diipediprdeso i ncl ude an anhydr ous

and/ or hydrated al kal i ne al kal i ne g | . DF i : ymeric
sal ts. Exanpllggcﬁg%‘rcﬁgﬁhgﬁ%ﬁ B %Vﬁ%ﬁﬁ?%klgea t{s“’@cﬁgﬁ%ﬁ@g‘@g&ﬁ‘ %ﬁ]érgg]]@% of
citric agiia hHREARALE a@Gidtbus@¥Rbs theagictior Pgbyac iyhive saadheeaspdkygret &f ¢ aci d,
Spol y(acrylic” acid-co-nal eic acid), polyepoxysucginic acid, and.its stable
hydr at egesigthracefoigniteen by Kghted garrsies, | reﬂgc‘fathﬁglﬂm&&faf@r@u ﬂ%@“‘r‘%ﬁt erials
with a gnhydrous and/or. hy: L-nar j I : b

pol yrrar (0 PEgHR A3 THinHEL R tehstR RPN puRR bR Bl Aluckid®.

mat gsi al s. Thaurthe @l aceadhmuatwid the: pecsentahvengionpheeiimproividet hethoimgmlar| ayers in
a preferred 10 enbodi nent of the present inventiaon i?%aftrom about. 1dto about
35% by tasdaruliieyerioatst aramlar salchin BXpachlngitheareRast s thet sSSP ERe  The
total content;ofichher PRIt Mhetin ta R AR INDI IR ES [l dhEdilzér JoRgpositibeT | ayers
in the présent 1nvention 1s greater than 15% preferably, greater than 20%
by wei ghts uséd ttht pregemrapesification afithelavug wfers toyanysogfed ca@pegaeedical ci um

hypochlorite in th resent inyent.ian 15i ncl . i j - di ent
AR AR R O T T S
al gaRCi dgylyhttidH §8af oihBiE 85 drafls)fadi dnieretihaesfihalizmoptlassificdas exanpl es

are those active ingredients described as an active ingredi EFQ?t in the

si ngul arUNdaivistbng. hRxidirereataiing thyigadad &siing Prosadat 2OV ¢ffcte addi ti onal
active ingredient ref er abl : FRAUL cRhaMNIop pased on
t he tot agﬁ%f‘t Y»i‘rep‘f%@”"é‘g‘é)t‘%af@% %&W%ﬁm%ﬁﬁiﬂ%& gye?3 conposition in

t he presenrts 1 BVRRPA@lagzING:Adirsrsan anhydrous and/ or hydrated inorganic salt,
organi c salt and pol ynmeric salt or, an l%l kal i ne or al grl i.ne g,[l%rth t al
F. a.?'ll

hydr oxi de, or Ingadditieon, fhe cprentd O oqfﬁiézeé cation ﬁfa;t may -0 rP@ neropmed |
hydrﬁm d(?e’ er%ﬁ;?e ﬁ@@ggéﬁﬁ%f%aclafciurﬁ‘QQ ddnforlty gfc@h@t_ foPirch@sd nitBE bamaly MRscri bed
e pre i nve 2y

int sen ntion are used’as a protective |layer from
sur f ace- &uthé Begingihensict ofthe ofmbatiblewelihlppowhbm e are therdughie nigkldr at es and

other ingredients in the outer |ayers inst. loss.of chlarine ov st or age
and tr ankybtlandgh] ratios, by IRE%SOW&F}?{II& H’IBS'?%@O B RS N? S%Vr?tr’i%&lﬁ? ?etsﬁég y

I nterlaygg, Bé/ﬁéfr?&h{ex vﬁ@f'th@hfbﬁuanmegﬁ@uswmm débustieRsmhvdslatsach al fedlsi ne net al
chl orides, sulfates, phosphates, silicates or borates, and an, al kaline and

earth al &al povehesshatimayylotr wsedl de packigingr tefdsterwinedhe potgpidpl 1943 sal§ien sodi um
30ch] oride, sodium sulfate, sodiumborate j i l'ithium
hydrtki d}éypﬁﬁglogéﬂ }ETPEIFﬁt ﬁ?/ﬁ}ctﬁ?i;"ﬁtgl? %&Hﬂ%%gen?fstﬁgfq brﬁﬁ%&i:bﬁ Iglr g?/lé’r may al so be
active ingredigtsmmonly recognized that the higher the moisture content of calcium

hypochlorite composition, the less stable the calcium hypochlorite is. Therefore, suitable

and balanced hydrated moisture content of a coating material should be considered to
8



. The total avail able

Cal ci um hypochl orite deconposes rapidly in the presence of an acid, and is

nore stable above pH 9. Therefore it is preferred to keep the conpositions

inthe interlayer 12 fromacidic pH ranges. The use of a netal hydroxide

inthe interlayer is to stabilize cal ciumhypochlorite against its

deconposition by maintaining the basic pH of the coated cal cium

hypochl @tovide redanivelyastabisarabed dakiwh hgpoahdorite n@npssidorowith highsivaitage. The

pr ef erreg] net al hydroxide is cal cium hydroxide. 5The content of the coating

materi al’8'9®€t he interlayer is about 1 to about 80% preferably, about 3 to

about 75% ba : Wyek ' HVRO ' GeiIposi tion.
T Cg%ﬁg?h?%??ﬁgg%% pt S(ea&qrrg &?ﬁoﬁ%&}ﬁ%&%‘é{%ﬁ glgk? %ﬁ%ﬁ'noy pochlorite

i s fromhaBotad @@ anbydibeuinoRRtdc sakts] otdesiccsalts,golyradrictsgltglanden sptioml i s about 1

t . 50%.b t al, i gh f cpat l.ci h hlorite.. The thick

o RN R BreliRh R el Pt SR s “RRed R AL SRR b i itRe | o canre®

contr ol lcediBY hpdchigh@thdt ZRs@fsebdt gk;m&tmq&aa h@Het Radidty2 AR & coati ng
Y,

material s used for coatings. Typical according to the present invention,
t he t hi chydrats” prefereblyirpigrs to appg hyrated selt 2o comtpins over 28 chydittag watert he

- present inventi.o SEM and;el,enent al . map..t.echni s ar ed

char act &P1'&8" s%&gm I ‘5?/%5" Sol!llﬁtil? I(ﬁ r’ﬁg? yaSoSrORlé) (l)lgt i°§6%§8§%‘s" %é%lc? b%“gt 5dté)t erm ne
the thi gkeasiDool. ikceat Fagive alidedBRRT Rfdts 80 kibvieleEMiragmeechbniiabt € form
of cal cium hypochlorite and salt. The ampunt of npjsture_in the coated

cal ¢0 umviyghomsicompaieblersjthisalcgun Bypachiaritey Ingdgditionathg deren Aydrafes” dathenet hod
for nea i Ny ! ri %Qg; t > I hlorite
conposi |%’ﬁ§t.gm _tetl%gjlr1 gé‘{ll%&re?de iﬂn@e%%&@{e ﬁgérﬁ% ar a%?%go??ﬁ@%a?}ﬂg{‘é}]&%&?ﬁ_@) .
The hydralte afidaimeikhlitdmdedialing gantatetal aydrorides land a nevimad thdrebfised t he wei ght

of 20 noisture contributed to.the coating material over the ight of the
coating mat erlibgicopmpsidgRser thigdnveption grefer Pill%‘fqlYFecoé?edtg‘i@“%ﬁé)c\egal%B’é‘F ci um

hypochl @fht&1d g}ﬁg fduS @k hjdhiadalSeR. f or assay
of a tyg‘uﬁé‘?‘l@zﬁegﬁﬁnﬁﬂ poch#gi}(?% gsﬁﬁggggﬁﬁg{yﬁeﬂuﬁ% ?@Jai nterfered by a
coatlbng caiiwn hgpochREilhgraoulas scthg irenenbae laak of rmprsspaidhiantivnaypicaliiosi ti on in
the present Jjnventian ¢ ri.ses out 1.t 0% ef eraply, about
4 to abd@te® %‘E?%tgfl ¢ ﬁ@“ﬁ@@%&f@&m}?ﬁ%‘i PRl tagﬂll?t,%é e 6%%& A’fﬁn{e P%ét;out 80%
pr ef er abj¥s@ROWh B 1QiRB CiloipOVeIA kB0 16 aBAIt AVDM Brikrnyvei Blthetef. ThBe
coated cal ci um hypochlorite granules. The particle sizes of coated granules

are in dypiedigelciumhypdsbloritegrangenisohe imepoere daer perdtieaghydrouhdydrad 200 to
about 5, 000 in dianeter. . d on the present invention, the coated
gr anul arca@é%n}lmcg‘%/oﬁlg%% %ﬁl)ft%reﬁlri%\%‘?tges many advant ages over the

cor pgspondi narie! saivehlar costedxstinnchy potigoriteh@ngositioh af theghesennmbypoahl ori t e
cont ai ni ng 68% avail able chlorine with the parti ﬁ)lsz Si zgl of a o(ﬁ:t8 200 to
about 13OMPUSE PRBFWHCORENG I9yer By QOBRINSELE 0 oRF BYATR saltsr agpy esi um
sul fate,c the i ng,, b A4 YA LYRAE MRl kb £ ONMPOSI tion contai ns
about 5590 av%]{tﬁgg%le’%hl(g]??%l%{}@bout 1 %lhydrgt ed mlagnesi um sul fate, and

| ess than 14%pyaii etaachleminshapresdny invenigdnt inofude kaltsttbataire knwretd forh bighm

h hl qri.t | es. Ho .. Wh h |.Cci h hl ori.te i.5.5 dt
o1 bl witBHTAREREE Wi SUFF B CHETRL AN PV A B Lr Oy WO TR ‘Bl ena
~conba ”y&%&a@%ﬁhﬁﬁ%&afﬂ'sa&h& SHBhbIPBateaRANIM ARHoRPEBESI um sul fate

hept ahydrate, and about up to 20.4% hydrated noisture by total weight of
t he bl enmthophosphate, sodsim pimsphatarsoflinm pyrepkgsebate.isediunytefabaralg. sasiwi um

hypochl orite c oSi ti in.the present inyentiaon not y nt.ai ns hi gher
avai | ablS$@H Sﬁlgﬁ’é?m BE‘?&%ISQSMB} @g{a&ilg‘%gx 5%4{?18 un.’L’&EJ?' ast')lﬁﬁélet ;I/I? a%‘ﬁlgééiﬂeﬂvat ed

t enper atgylfes, J1bamhunt fotaQiure SAeAe g bhieie copper sulfitorandxadiphecitrhte@ng oat ed
granul ar cal ci um hypochl orite conposition contai ni ngikabout 54% avai l abl e

chl or i nepolbetic acidemedenasiduradium salt e Thyen slte arepest dkelydo ferpohydegteds t he
hydr,at | 0

i Sbur oy T En SRl Bl QR B Rardil) QRGN nch P B

Di vi si ons bpray @xedlinzdr twi dotiexealdittors. 15 oven stability over 10,20 and 30

days at 45C. However, the nmaximum ayai l agtl’tﬁ chl ori.ne qof tﬂe cal ci um

hypochl or i t e bIerENHIG egisEsd empedipreat ¢f e prearsldReraondnofaingnout 47. 8%
avai | abl i : : a4 ARGy not good
as the Clﬁ%;[;é ﬁ%q%#]nﬁggﬁ%o%m?ﬁﬁg%ﬁl%ﬁ ab%%eeﬂ {)eg@(tj%é?gﬁlﬁ aar cal é(I:iIiéiﬁm

hypochl orite conposition containing about 20 47% avail abl e chl ori ne, about
29% magnesi um sul fate tetrahydrate, and about 10% hydrated noisture with
anhydrous cal ci um hypochlorite in the inner core |ayer fromthe cal cium
hypochl orite containing 68% avail abl e chl ori ne show the excellent stability
with little | oss of avail able chlorine over 30 days at 45 to 50C.



Simlarly, the excellent stability with little | oss of available chlorine
wer e observed 25 over 30 days at 45 to 50C for the coated granul ar cal ci um
hypochl orite conposition wherein the sanple consists with about 56%

avai |l abl e chl orine, about 28% magnesi um sul fate tetrahydrate, and about 10%
hydrat ed noi sture wi th anhydrous cal ci um hypochlorite in the inner core

| ayer f teatnidne sadiaﬁwmnehg/lpoﬁdfrls ocale enhibitdrs, A8temsodiichah)l cerrobiboinhikitordhe coat ed

granul ar caI chjorite is ymuch nor tabl e t han the uncoated 30 and
Jheir brisaaEd ﬁ%&r@% éH"G?ﬁs%l%%ﬁ@lrﬁgﬁf%oﬁng gredients, as Waliat PO 1y, the
coat ed QrAMNIA toGRIe i IkNR AU PerBeil1ft] 'ﬂ%&fdﬁﬁﬁﬁf acti¥ écﬁéht@ﬁ EHé' des

anot her advant age over the correspondln For exa e, t he
gr anul apresantdirvention podides attie mmd@nﬁmm@@%@a&ngamwn ﬁmcuonaie WI th the

ticl f ut 20 b t d th hydrat
b ign SRS QPO PR L Iplso e P e GB B LR oy Bo el st * ' ©°
conposi Rk vuoumaﬁ;&ypi%% ;e@qsfr@pb eso@llﬁhpﬁéxaﬁle %H&%pﬁ@t@'ﬂSHﬂ/LF@%l ydrat ed

moi sture b ht of the to coated cal ci um hypochl orite granules is

cl assi f idesdh @9* ﬂmqﬁbﬁhﬂani@n OPCEMHh i B-dibrpnaSSdinkthehydiegasver, when t he

e o R S, RS Sy RS b Dl

Dl Vi si Omn&hﬂhﬁmﬂtdﬂlfﬁﬁeﬁm dl3mb@mo%@a@1@dnaaylﬁym6mIQDBEMH) e
ml)05| tion in the %nesent invention is Eﬁ)l cal llﬁ produced by a spray fluid
bed 18 oatErmedcthles-vmathyEpthylbysaantpindB ¢ BMIE miudg baero-, dichl qrecmﬁ’m ogi es, Inc.

and ACT 00N AR AT, S0 AR o CHERL SRhIFREN I At The

vari abl €5 a conditrons of coating are specl t0 have
m Nni mumaweiktura thepgv it hmamts‘cﬁ”&besefaddhhenaiabnvamgfwlmtsrﬁraﬁerab@ xraagds froines, and

generate suitable mxtures with h dr ted. s |tiple | ayer coating is
acconpl 28#&d-bip ahoyt 2 M oabPased ent W&@é‘ﬁﬁgﬁ@&a‘[‘tlﬁu Séﬁlqnal s under

sui table Coat"I'h@got%p&ﬁlftéthPﬁlecgﬂﬁ{%ﬁ&eﬁﬁﬁnlﬂ% féﬁ%&%@ﬂe&'@ﬂ&%ﬁ'ther a batch
or continuous process. Additionally, according to the 15 present invention,

a cafti Mporﬂaldraedomgomﬁomquh@pssmmvengomal far ghotitd togkeltt3d ‘pbyduce a

e N S e R

conposi Hipah abSHFVYADady talal Reight 6 the eoat&y@m@mmyfpa&mrlﬁewampaﬁdoﬁseat _
conductivity of coating materials, stability of the Wédrat es agal nst its

dehydr atfhesontent of tota] moisture ofBicsoaied ceramias shlciugphgwshlontd 15 pbagddatd ng

| ayers, nt t A owards an
active ﬁg?lgtriog? B%Sﬁc (;[11556 té)Fa;g%éF& tce??agﬁég%lx%r%ﬁgéhg?$? %ﬁlgsd{lgﬁngr%ol ymeric
mat goi alpsefedetlcdmit oy ﬁydtﬁ&dsﬁe@dfrag ¢hesdoating inateriahid gpentdrahamedtee, freferabhit er and

ot her treatnents coated granul ar cal cium hypochlorite
conposi I tean %%bPSﬂ@é’eﬁ?‘ghteré?ﬁf"ﬁ”%ﬂfna‘ieé‘a]tseady for packagi ng, storage,

shi pping for g L'llﬂl gglecotafeﬂ By QchBhe EorRPskitidtin!th& Frescap BREAHSA cal |y,

t he coat ed granu re useful as ter treatnent sanitizers (e.g. in
SWi mmi ngnqmmlnsprﬂadt kepsighree iayessts shavn mf’lgnretlreb)tamnftrs:orfa]lauertdoetaﬁmk@ and

‘are espec t r. ort,.and store. cium ochlorite
M oelt annytrotngryintEed B ot uSl e RlEn el St L BARE R Of urn
hypaghl ahhi®oGOmBRSh AN, drgakt A6 dlyinkrR saM) 6r%h|aﬂ<a'hﬁé bPalvhTife e@hh%se
addifives 1ncluding hydratés of inorganic salt, 30 organic salt and

pol yner ioc its atable haddhte(sapt & mexturcstbeteet, af hipsiteasive layep agains mierfacddr r osi on
0 eS8 PR RO SRR M B LT
of cal cigber layer containing a water soluble anhydrous hydrate and hydrated inorganic salt,
organic salt or polymeric salt, active water treatment chemicals, or a mixture thereof.
30 The coating material in the outer layers of the present invention contains at least
one anhydrous or hydrated salt as described above for the coating materials in the singular

coated calcium hypochlorite. The preferred hydrate of salt that is a hydrate with high
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hypochl orite including tablets, pellets, briquette, round, irregular, and
in any size, can be coated with the coating materials described above, and
provide simlar benefits over the correspondi ng bl ends. According to
the present invention, the coating technology is suitable for coating other
pool, spa, and water treatnment actives for low reactivity and better

st abi | i pyrcbila@hemoldi A wakPwRGLit & \elsdoh S h Haled! dndiherditbdf@idectdst r ol of

m croor gani sns. The follow ng exanples are further intended to

i |1 ustraeadingisgnditignhio way |imited, the scope of the present invention. Al

parts and pe r - e ) S
el 51 uo unt LETERRRAZNE, ottt nRh: Blenh G AbEES GRHREA ES
sanpl es tiei dud layer ienephadanlow heat bbiduotibity, bhe pekestes thb highost cdewpsfr at e t he

preferred enbodi nents within the scqope of the p;ﬂ@ifnt i nv?{]ti on. The

exandl ebydiated gyaierpysusishipolcgatingiaateiial jpen cagting shyratietl oBosteE not to
be underst i.m i ofsh i j i : i ations
t her eof E%@%é@@%@%%ﬁ?ﬁat@ %.52‘35%3%&%&;%3?55?[1%1%@ el?jﬂg ?gi‘e J‘B_}Eﬁéﬂéﬁngf sture
and avaibabd sorchivisonr®e] aslalupskpovklodtecaith himties possilde apilahle chtcmdar d net hods

enpl oyed for _analysis ,of .the uncoated cal ¢ci um hypoch ite. The flame test
20 method f oM iIBRIERRG S@E@@Eﬂ%@@”d&@%ﬁfﬁ%Qaw}lﬁxgé‘é&l‘{agf‘?j%*E“’d’? sipsgedn ted

Nat | ons f&rﬂéﬁgghoa\ﬁ% sHRGEn Ecpcdif—‘%l%ﬁmhﬁ@alémﬁ 15/pBER6HRh Hel f8schf inkBfionar i ous
coated cal ciunt hypochl orite products described bel ow. The detail ed test

met hod Typidelsexairpéa in thetfreseuninyediondn¢lodssatis traredaamindn orgnhighe Tr ansport

of Danger Qus ,Goqds: nyal of. Tests.an i t.eria; i i.sed Edition;
Sect i Onig&amévﬁgriqep%/ﬁ}eﬂgﬁc UPE SR ?%féﬁs% gl@l%(}ggé}acﬂ%e@%@gﬁ a 25Rel ating
to Oxi dh;%m&u@_st ances of Division 5.1. For classification, a Non
Division-5.1 xidizer is a substance which, in both the 4:1 and 1:1

sanpl e- t o- celAnyl cosbinasion of hydsptedws aphydaeusesglts epnd isloyegrie ek8AB burn, or
exhi bit nean burnpin i ter.. solmAMASh S FRy ss) of
pot assi NI o) ﬁ%%ﬁo%ﬁ)aﬂ%eg%s[ﬂﬁ%i%,cg%ég g{l%l %%}g%g(rg%lllt ?lsgﬁ%oi nr}gaeixﬂsﬁ'l[itgken ,%hr@gm when
t he 1pOWRbrrbspofiting GREIE vith the cudespohdiag 3did mmile doeting sduticre Fyr ekdrapte,

i ncandescence or gl ow ng copbustion) epnds. A.nmedium scale .ggrn t(ﬁilh.i ng of
packagedOYr P MpGIMIMBIE@ICRIEIOh AR BatAe bem BaEAKaYE 0 PIHY enpt y
packagi ng MASL MG fn%la??@tﬁHBQh@ﬁﬂtaﬁfé%ﬁfuﬁt bQatePAVE6Hh kMBpdraRe, Of heat

rel ease, radi ant heat ux, mass loss of the packaged granular 16 product,
packaged sal tThardnemptijopaickendfi ingosthgrsobiivosen vary depasingVpitoidHiliti re. The
result is used.to determne the ntrltbut.l 2{;@ ofa i%he ara SuI regdl er to
the bur #PA yiscatily faycqayag(paqce% _iCBi’gmplg a9 _ﬁgg%at eria 5. PThe*Chat ed

cal %Umaf}M@Pﬁéﬁc&&t&attﬁ)n'iQaﬁﬂlﬁdfféﬂ théi G xGaRaf6ns. STHeyhbicad dfpapiatiiced 5 by a
spray flul ed coater such as Mni-Gatt and GPCG 1 fromdatt Air

Technol ogiteare khoen fo tiese @iSkill 3oke arid ACT 300N from Appl i ed Cheni cal

Technol ogy, Inc., at imnet,ai : e 4 . :

t enper at ur es IB&%9%§’8Telﬁedn%rP§?&6ﬁgp § cgf?féﬂ# ngvc?g%??igﬁ%\glgr g%@%c?rr%fl sﬁegr by

sequent iglri@aded®d @hereadduegumhriondbsouadeyers beatingrinkilodeonsgmesiutthe same or
different inlet and product tenperatures. Theﬁpsgli}g rabe of a coatiﬁng

sol ut i orsulfals, spdium ekesphela) Soglivgs AYPBIOSRRALE o ORBFI Wt es PYdBTS! (F e

wet ti.ng and .dryi 1N, L 3Pl hedhR ik dBiceHEie lsSlidknown i n
the"art ,Orgll?]%l(c’)%%ﬂ%ﬁ?g'slgne@ggér%ﬂggéﬁ\ﬁg?g{‘?mggblﬁgi r;[g %d}batﬁ(r:h pc)?ocg_gs,l ot her

pr ocessagdratti6na mixtaenifitiuiodsatpy gquassetng depending onltke @rphg yemlifiens.

production Och;[r gggnelplg?\gv}eléni t%le %i)lution made from magnesium sulfate, hydrated forms of
magnesium sulfate, such as magnesium sulfate heptahydrate, or from magnesium oxide
and sulfuric acid, magnesium sulfate hydrates with hydration number from 3 to 7 under

30 different coating conditions. The coated granular calcium hypochlorite composition with
magnesium sulfate tetrahydrate with an average hydrated number of 3-4 provides better

storage stability than its higher hydrated forms.
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15 EXAMPLE 1: Coated Cal ci um Hypochl orite Conpositions and C assification.
Table 1 tabul ates the coated cal cium hypochl orite conpositions of the
sanples 1- 10 including type of cal cium hypochlorite, avail able chlorine
and conposition, coating material and noisture, and Division-5.|
classification. The conposition of the starting uncoated cal cium

hypochl ori t e Thertuser heyersadfabe c@Bb alanhdlypechddrite compositidioatcofligto20i st ur e

with typical particle size_in the. range, of, 200-2000. min_dianmeter. In Table
1, SanplRgeseat 1583@1"?1ﬁ&%&‘é“@%@bﬁ‘%‘fﬁ‘ﬁg’&%‘b‘i‘ﬂﬁ@?‘? ORI R o ne,

parti cl gnghiz®panic SA0AHIB MR dahts - ﬁxﬁ%l@?&ﬁ&r@%ﬁé amPpRl BerOsdIRGhUEES, cal cium

hypochl orite: “78% avai'l dbl e chlorine, particle size:”-100-2000 pmw th
- 10. 2% rrodlistusals, of witsic asiddbengoic aoidh Pxic aPisl pelmaagksacnd, rolgnadicenits refer to

i ght ts. 25 Table 1. ition Of Th | | Ci
Fypoch! GEHE KO se T JrTD RO GRb B s At o o TR e
G anul esofanasdaltigeRerAk 2 Par the dkinE wiater{a10 wio B abhydrsisafi/op- 1 Core

| ayer 1st layer 2nd |ayer 3rd |ayer (R )
hydrated inorganic salt. The content of the polymeric salt is about 0.5 to about 15% by

weight of the all coating materials.

The total content of the coating material in the outer layers in a preferred

10  embodiment of the present invention is from about 1 to about 35% by total weight of the
coated calcium hypochlorite composition. The total content of the moisture of the coating
materials in the outer layers in the present invention is greater than 15%, preferably,
greater than 20% by weight of coating materials. |

The outer layers of the coated calcium hypochlorite in the present invention may

15  include an active ingredient such as a clarifier, scale inhibitor, water softener, corrosion
inhibitor, algaecide, fungicide or binder, or a mixture thereof. The preferred examples are
those active ingredients described as an active ingredient in the singular coated granular
calcium hypochlorite. Amounts of these additional active ingredients preferably range
from about 0.1 to about 5 wt%, based on the total weight of the coated composition.

20 The interlayer composition in the present invention contains an anhydrous and/or
hydrated inorganic salt, organic salt and polymeric salt or an alkaline or alkaline earth
metal hydroxide, or a mixture thereof. The alkaline and alkaline earth metal hydroxide,
and anhydrous salt, and its hydrate in the interlayer described in the present invention are
used as a protective layer from surface-surface interaction of calcium hypochlorite, and the

25  hydrates and other ingredients in the outer layers against loss of chlorine over storage and
transportation.

According to the present invention, the interlayer typically contains anhydrous
and/or less hydrated alkaline metal chlorides, sulfates, phosphates, silicates or borates, and
an alkaline and earth alkaline metal hydroxide. The preferred salt and base are sodium

30  chloride, sodium sulfate, sodium borate, sodium silicate, lithium hydroxide and calcium
hydroxide. Components of the interlayer may also be active ingredients.

Calcium hypochlorite decomposes rapidly in the presence of an acid, and is more

stable above pH 9. Therefore it is preferred to keep the compositions in the interlayer
12



77.3% Ca(0CL)2 .icH20 0. 7% NaOH 22. 0% MySO4. xH20 - 52.2 17.1 Yes 2 83.4%
Ca(0Cl)2 . xH20 0.7% NaOH 13. 4% MySO4 xH20 2. 5% pol y(AM) NanH20* 55.9 13.8
Yes 3 82.0% Ca(0Cl)2 . xH20

from acidic pH ranges. The use of a metal hydroxide in the interlayer is to stabilize
calcium hypochlorite against its decomposition by maintaining the basic pH of the coated
calcium hypochlorite, and to absorb the chlorine generated during storage. The preferred
metal hydroxide is calcium hydroxide.

5 The content of the coating materials in the interlayer is about 1 to about 80%,
preferably, about 3 to about 75% based on total weight of coated calcium hypochlorite
composition. The total available chlorine of the multilayer coated calcium hypochlorite is
from about 20 to about 80%, and the content of total moisture is about 1 to about 50% by
total weight of coated calcium hypochlorite. The thickness of the singular and multilayer

10  coated calcium hypochlorite particles is controlled by particle size of calcium hypochlorite
and amount of coating materials used for coatings. Typically, according to the present
invention, the thickness of coating is between 10-200 um.

According to the present invention, SEM and elemental map techniques are used to
characterize shape, layer uniformity of coating, EDS is used to determine the thickness of

15 coating, and XRD is used to determine the hydrate form of calcium hypochlorite and salt.

The amouﬁt of moisture in the coated calcium hypochlorite may be determined by
any standard analytical method for measuring water in calcium hypochlorite and coated
calcium hypochlorite compositions. The preferred method is thermo-gravimetric analysis -
(TGA). The hydrate form of the coating material was also revealed based the weight of

20  moisture contributed to the coating material over the weight of the coating material
employed.

The available chlorine of the coated calcium hypochlorite is determi.ned bya
standard analytical method used for assay of a typical calcium hypochlorite unless the
method is interfered by a coating material.

25 The coated granular calcium hypochlorite composition in the present invention
comprises of about 1 to about 50%, preferably, about 4 to about 30% of the hydrated
mojsture content, and about 20 to about 80%, preferably about 30% to about 60%
available chlorine by weight of the coated calcium hypochlorite granules. The particle
sizes of coated granules are in a range from about 40 to about 5,000 pm, preferably about

30 200 to about 5,000 pm in diameter.

Based on the present invention, the coated granular calcium hypochlorite provides
many advantages over the corresponding blend. For example, when the granular calcium

hypochlorite containing 68% available chlorine with the particle size of about 200 to about
13



1.8% NaCl  16. 2% MySO4 x1-120 - 55.0 14.0 Yes 4 81.5% Ca(0Cl)2 -x1120 1.6%
Ca(0)2 16.9% MySO4 . xH20 - 51.3 15.0 Yes 5 80.7% Ca(00)2 . xH20 19. 3% MySO4
-x1120

2000 microns is applied for coating with hydrates of magnesium sulfate, the resulting
coated calcium hypochlorite composition contains about 56% available chlorine, about
18% hydrated magnesium sulfate, and less than 14% hydrated moisture by weight of the
total coated calcium hypochlorite granules. However, when the calcium hypochlorite is

5  used to blend with magnesium sulfate heptahydrate, the calcium hypochlorite blend
contains only about 47% available chlorine, about 30% magnesium sulfate heptahydrate,
and about up to 20.4% hydrated moisture by total weight of the blend.

Most importantly, the specifically coated calcium hypochlorite composition in the
present invention not only contains higher available chlorine, but also provides excellent

10  stability on elevated temperatures than its corresponding blend.

For example, the coated granular calcium hypochlorite composition containing
about 54% available chlorine, about 21% magnesium sulfate hydrates where the majority
of the hydrates are magnesium sulfate tetrahydrate, and about 10% hydrated moisture by
total weight of the composition is classified as a non Division-5.1 oxidizer with excellent

15  oven stability over 10, 20 and 30 days at 45°C. However, the maximum available chlorine
of the calcium hypochlorite blend with magnesium sulfate heptahydrate is only about
47.8% available chlorine, and the oven stability of the blend at 45°C was not good as the
coated composition.

In addition, the coated granular calcium hypochlorite composition containing about

20  47% available chlorine, about 29% magnesium sulfate tetrahydrate, and about 10%
hydrated moisture with anhydrous calcium hypochlorite in the inner core layer from the
calcium hypochlorite containing 68% available chlorine show the excellent stability with
little loss of available chlorine over 30 days at 45 to 50°C.

Similarly, the excellent stability with little loss of available chiorine were observed

25  over 30 days at 45 to 50°C for the coated granular calcium hypochlorite composition
wherein the sample consists with about 56% available chlorine, about 28% magnesium
sulfate tetrahydrate, and about 10% hydrated moisture with anhydrous calcium
hypochlorite in the inner core layer from the calcium hypochlorite with 78% available
chlorine. The coated granular calcium hypochlorite is much more stable than the uncoated

30  and their blends with magnesium sulfate heptahydrate.

Additionally, the coated granular calcium hypochlorite in the present invention
provides another advantage over the corresponding blend. For example, when the

granular calcium hypochlorite containing 68% available chlorine with the particle size of
14



54.7 10.9 Yes 6 74.3% Ca(0Cl)2 .x1120 1.5% NaCl 24.2% MySat .xH20 - 50.9
8.7 Yes 7 80.5% Ca(0C1)2 .xH20 19.5% MySO4 .xH20 - 54.4 9.2 Yes 8 73.6%
Ca(0CL) 2

10

15

20

25

30

about 200 to about 2000 microns is coated with hydrates of magnesium sulfate, the
resulting coated calcium hypochlorite compositioh with about 52% available chlorine, and
about 9.5% hydrated moisture by weight of the total coated calcium hypochlorite granules
is classified as both non Division-5.1 and NAFP-1 oxidizer. However, when the blend of
the calcium hypochlorite with magnesium sulfate hydrates containing the same available
chlorine and moisture are not non Division-5.1 and NFPA-1 oxidizers.

A coated calcium hypochlorite composition in the present invention is typically
produced by a spray fluid bed coater such as Mini-Glatt and GPCG-1 from Glatt Air
Technologies, Inc., and ACT 100N and ACT 300Nfrom Applied Chemical Technology,
Inc. The variables and conditions of coating are specifically controlled to have minimum
wetting on the surface of the calcium hypochlorite particles, and generate suitable
mixtures with hydrated salts. A multiple layer coating is accomplished by sequential
feeding of deemed coating materials under suitable coating conditions. Coating may be
conducted using either a batch or continuous process. Additionally, according to the
present invention, a continuous feeding of aqueous coating solution is used to produce a
controlled single or multilayer coated granular calcium hypochlorite composition.

The many factors in the coated calcium hypochlorite composition, such as
available chlorine, hydrated form, type and heat conductivity of coating materials, stability
of the hydrates against its dehydration, total hydrated moisture content, consequential
coating layers, are important to reduce its reactivity and burning rate towards an active
material such as glycol, cellulose, brake oil, fluid and polymeric materials, and improve its
storage stability and performance for water and other treatments.

The coated granular calcium hypochlorite compositions of the present invention
are ready for packaging, storage, shipping for use in the treatments of water and the like.
Specifically, the coated granules are useful as water treatment sanitizers (e.g. in swimming
pools and spas), industrial water treatments, and the like, and are especially safer to
transport and store than calcium hypochlorite itself.

According to the present invention, the coated calcium hypochlorite composition is
blended in a suitable ratio with other additives including hydrates of inorganic salt,
organic salt and polymeric salt, and clarifier, scale inhibitor, flocculants, corrosion
inhibitor, algaecide, fungicide and other pool, spa and water treatment additives.

Finally, according to the present invention any shape and forms of calcium

hypochlorite including tablets, pellets, briquette, round, irregular, and in any size, can be
15



xH20 - 26.4% MySO4 xH20 - 50.8 9.6 Yes 9 69% Ca(0CL)2 .x1420 - 31% MySO4
.x1420 - 47.2 102 Yes 10 72% Ca(00C2 -xH20 - 28% MySO4 .x1420 56.1

coated with the coating materials described above, and provide similar benefits over the
corresponding blends.
According to the present invention, the coating technology is suitable for coating
other pool, spa, and water treatment actives for low reactivity and better stability in
5  handling, storage and transportation, and for control of microorganisms.
The following examples are further intended to illustrate, but in no way limited, the
scope of the present invention. All parts and percentages are by weight and all

temperatures are degrees Celsius unless explicitly stated otherwise.

10 EXAMPLES
The following samples cited in the present invention further describe and
demonstrate the preferred embodiments within the scope of the present invention. The
examples are given solely for the purpose of illustration, and are not to be understood as
limitations of the present invention since many variations thereof are possible within the

15  scope.

(General Procedures
The moisture and available chlorine analyses were carried out using the standard
methods employed for analysis of the uncoated calcium hypochlorite. The flame test
20  method for oxidizing substances described in Section 34 of the United Nations Protocol
was used to determine the characteristics of the various coated calcium hypochlorite
products described below. The detailed test method is described in the United Nations
Recommendations on the Transport of Dangerous Goods; Manual of Tests and Criteria;
Third Revised Edition; Section 34 "Classification Procedures, Test Methods and Criteria
25  Relating to Oxidizing Substances of Division 5.1.
For classification, a Non Division-5.1 Oxidizer is a substance which, in both the
4:1 and 1:1 sample-to-cellulose ratios (by mass) tested, does not ignite and burn, or exhibit
mean burning times greater than that of a 3:7 mixture (by mass) of potassium bromate and
cellulose, where the burning time is taken from when the power is switched on to when the
30  main reaction (e.g. flame, incandescence or glowing combustion) ends.
A medium scale burmn testing of packaged granular formulated calcium
hypochlorite, packaged salt and empty packaging was used to measure and compare the

convective rate of heat release, radiant heat flux, mass loss of the packaged granular
16
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10 specifically controlled to achieve suitable particle wetting and drying to minimize loss of
available chlorine. As is known in the art, although these examples were made using a
batch process, other processes, such as continuous processes, may also be employed for

production of these materials.

15 EXAMPLE 1: Coated Calcium Hypochlorite Compositions and Classification.

Table 1 tabulates the coated calcium hypochlorite compositions of the samples 1-
10 including type of calcium hypochlorite, avé.ilabie chlorine and composition, coating
material and moisture, and Division-5.1 classification. The composition of the starting
uncoated calcium hypochlorite contained about 68% avatlable chlorine, about 6.6%

20  moisture with typical particle size in the range of 200-2000 pm in diameter. In Table 1,

Samples 1 to 9 include calcium hypochlorite: 68% available chlorine, particle size: ~200-
2000 pm with ~6.6% moisture; Sample 10 includes calcium hypochlorite: 78% available
chlorine, particle size: ~100-2000 um with ~10.2% moisture, was used for coating.

Percentages of ingredients refer to weight percents.
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Table 1 Composition Of The Coated Granular Calcium Hypochlorite And Classification
Sample Coated Calcium Hypochlorite Granules Composition AvCl | Moisture Non
# * (%) Division-
Core layer | 1stlayer 2nd layer 3rd layer (%) 5.1
1 77.3% 0.7% 22.0% - 522 17.1 Yes
Ca(OCD), | NaOH | MgSO4-xH,0
X}Izo
2 83.4% 0.7% 13.4% 2.5% poly(AM) | 559 13.8 Yes
Ca(OCl), NaOH MgS0O, xH;0 Na-nH,O*
'XHzo
3 82.0% 1.8% 16.2% 55.0 14.0 Yes
Ca(OCl), NaCl MgS0, xH,O
'XHzo




54.5 4.4 16.3 26.4 6 50.9 3.5 7.0 12.7 7 54.4 4.6 8.6 16.7 8 50.8 -0.18 7.5

11.8 9 47.2 -1.3 -0.09 -1.54 10 56.1 -0.3 1.0
4 81.5% 1.6% 16.9% - 51.3 15.0 Yes
Ca(OCi)z Ca(O)z MgSO4 ‘XHgO
'XHzo
5 80.7% - 19.3% - 54.7 i0.9 Yes
Ca(OCl), MgS0, -xH,0
'XH20
6 74.3% 1.5% 24.2% - 50.9 8.7 Yes
Ca(OCl), NaCl MgS0O, xH,0
'XH20
7 80.5% 19.5% - 54.4 9.2 Yes
Ca(OC1), MgSO, xH;0
xH,O
8 73.6% - 26.4% MgSO0, - 50.8 9.6 Yes
Ca(0Cl), xH,O
XHzo
9 69% - 31% 472 10.2 Yes
CH(OCI)Z MgSO4 tz()
*xH,O
10 72% - 28% - 56.1 10.4 Yes
Ca(OCI)z MgSO4 XH20
'XHQO
* Poly(AM)Na: poly(acrylic acid-co-maleic acid) sodium salt; ** AvCl: Available
chlorine
5 XRD analysis of samples 5 to 8 indicates that the caleium hypochlorite in the inner

core layer consists with a mixture of about 70% anhydrous and about 30% hydrated
calcium hypochlorite where the uncoated calcium hypochlorite contains at least 70%
hydrated form of calcium hypochlorite, and the inner core layer of the samples 9 and 10
contain almost all anhydrous calcium hypochlorite. XRD analysis of the magnesium
10 sulfate hydrate in the outer layer showed that the majority is its tetrahydrate. The wet
analysis of the moisture of the coated samples 1 to 4 indicates that hydrates of magnesium
sulfate in the composition contain an average hydrated water of about 6.
As data in Table 2 indicate, the coated samples 6 to 8 show similar oven stability
as the uncoated calcium hypochlorite at 45°C over 10, 20 and 30 days, which is believed
15 o be simulated as 1, 2 and 3 years of storage time under ordinary storage conditions.
Surprisingly, the coated samples 9 and 10 show the excellent stability over 30 days at

45°C. Little loss of available chlorine was observed.

Table 2. Oven Stability Of Coated vs.Uncoated Calcium Hypochlorite At 45°C

Sample AvCl % AvCl loss % AvCl loss Av(l loss
After 0 day | after 10 days | After 20 days after 30 days
uncoated 69.2 2.9 8.7 15.9
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Table 3 tabulates the comparison of example 7and the corresponding blend

including type of calcium hypochlorite, available chlorine, composition, coating material

and moisture against their Division-5.1 classification. The composition of the starting

with an average particle size in the range of 200-2000 pm in diameter.
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uncoated calcium hypochlorite contained 69% available chlorine, about 9.2% moisture

-100 to

in



9.2 yes .80/ 20 bl end of cal ciumhypochlorite/ MySO4. 7H20 54.5 15.3 NO 5

As shown in Table 3, the blended sanple w th nagnesium sul fate heptahydrate
having the sanme available chlorine as the coated sanple 7 is not a non

Di vision-5.1 oxidizer. Table 4 show some benefits of the coated cal cium
hypochl orite conposition vs. the 10correspondi ng bl ends over avail able

chl ;)r! ne alnd Di vihsi on-5.1 classification. In Table 4, sanples 2 and 11
contain cal cium hypochlorite -68% AvCl, particle size: -200-2000 pm

Sanpi oo Tablegn Gorpobgan A1t The Rsmeh amylpt hlgim {Epeshi e And Gasiioodn. | end
and coat@acionhydoghloritm--578% dxChwithperticlcsizpt K040 20eR pon icAapinlgn 1l

Hypochl and 8 G anul es Conposition AvVClL (%9 Misture (%9 Non Division- 5.1

met hod Sample Coating material and its content AvCl Moisture Non
ID in the coated product (%) (%) Division-
Core calcium outer layer 5.1
hypochlorite
7 80.5% 19.5%MgS0,xH,0 54.4 9.2 yes
80/20 blend of calcium hypochlorite/ MgSO4-7H,0 54.5 15.3 NO
5

As shown in Table 3, the blended sample with magnesium sulfate heptahydrate
having the same available chlorine as the coated sample 7 is not a non Division-5.1
oxidizer.

Table 4 show some benefits of the coated calcium hypochlorite composition vs. the

10 corresponding blends over available chlorine and Division-5.1 classification. In Table 4,
samples 2 and 11 contain calcium hypochlorite ~68% AvCl, particle size: ~200-2000 pm.
Samples 12 and 13 contain ~78% AvCl with particle size ~100 to 2000.

Table 4. Comparison of blend and coated Non Division-5.1 oxidizers

Sample Coated Calcium Hypochlorite Granules AvCl | Moisture Non
# Composition (%) (%) Division-
method | Ca(OCI)xIO | Coating material 5.1
11 blending 70% 30% 47.6 19.6 Yes
MgS047H,0
2 coating 83% 0.7% NaOH + 55.9 13.8 Yes
14%
MgSO4-xH-0
+2.5% poly(AM)
N&XHQO
12 blending 70% 30% 54.4 24.1 Yes
MgS04-7TH20
13 coating 75% 0.6% NaOH + 57.7 19.7 Yes
25% MgSO,
'XHzO

15

The results in Tables 4 demonstrate that the coated non Division-5.1 samples 2 and
13 provide higher available chlorine than the corresponding blended Division-5.1 samples
11 and 12 even where the moisture contents of the coated samples are much lower than the

corresponding blended sample.
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Ca(0Cl1) 2. xH20 Coating nateri al 11 bl endi ng 70% 30% MgSO4- 7H20 47.6 19.6
Yes 2 coating 83% 0. 7% NaOH + 14% MgSOH4- xH20 +2. 5% pol y(AM Na. xH20 55. 9
13.8 Yes 12 bl ending 70% 30%

Table 5 shows the relative burning time benefits of other samples coated with other
coating materials vs. their corresponding blends. Longer burning times were observed
from the coated calcium hypochlorite compositions based on similar available chlorine
and the same components used as coating materials although the moisture contents in the

5  coated samples are lower than their blends. In Table 5, each sample contains calcium

hypochlorite: 68% available chlorine, particle size: ~200-2000 pm with ~6.6% moisture.

Table 5. Comparison Of Blend And Coated Calcium Hypochlorite Composition

Sample Coated calcium hypochlorite granules AvCl | Moisture | Burning
# . composition : (%) (%) time
method | Ca(OCl),'H, Coating material (sec)
O
14 blend 80% 20% MgSO, -xH,0O 54.0 16.2 84
15 | coating 04% NaOH + 16% | 561 | 13.0 100
MgS0, xH0
16 blending 80% 20% NazP04-12H,0 54.0 16.2 62
17 coating 83% 17% NazPOy- 12H20 55.4 14.1 83
18 coating 22% 3% NazPO4yH,0 + 54.7 12.2 81
6% MgSQO4-xH;0 + 9%
CuS04zH,O
19 coating 83% 15% NasPO4yH, O+ | 55.7 13.7 o0
2%
poly(AM)Na-nH,O*

10 *poly(AM)NanH;0: poly(acrylic acid-co-maleic acid) sodiumnH20

For example, the sample 15, coated with magnesium sulfate hydrate, shows 19%
longer burning time than the blended sample 14 with magnesium sulfate heptahydrate
wherein the coated sample 15 even has higher available chlorine and lower hydrated

15  moisture. Similarly, 34% longer burning time was observed from the coated sample 17 vs.
the blended sample 16 with sodium phosphate dodecahydrate.
- In addition, more than 30% longer burning time was observed from the muitilayer

coated sample 18 with hydrates of sodium phosphate, magnesium sulfate and copper
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MySO4- 7H20 54.4 24.1 Yes 13 coating 75% 0. 6% NaOH + 25% MgSO4 . xH2.0 57.7
19.7 Yes 15 The results in Tables 4 denonstrate that the coated non
Division-5.1 sanples 2 and 13 provide higher available chlorine than the
correspondi ng bl ended Division-5.1 sanples 11 and 12 even where the

noi sture contents of the coated sanples are nuch |ower than the
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hypochl orite granul es conposition Av
the inner core layer, sodium chloride in the interlayer and magnesium sulfate hydrates in

the outer layer.
The SEM and EDS analyses also demonstrate the multilayer coating of sample 13,

10 as shown in Figure 3 and 4. Figure 4 shows that sample 18 is coated with magnesium
sulfate hydrates in the interlayer and copper sulfate hydrates in the outer layer.
Microscopic image and EDS analysis of the coating via cross section of the cut particles
was revealing as shown in Figures 3 and 4. The coating shown with a blue color material
in Figure 3 is copper sulfate hydrate, and is about 25um thick over about 1 mm diameter

15  particle. The elemental map analysis shows clearly two layers with magnesium sulfate
hydrates in the interlayer and copper sulfate hydrates in the outer layer. The copper
sulfate hydrate coating was shown to be rather uniform and around 15-20 pm thick, while
magnesium sulfate hydrate coating was the more variable and thinner coating with about
7-15 pm thick.

20 While the present invention is primarily directed to having anhydrous or hydrated
calcium hypochlorite as the core materials and hydrated salts as the coating material, the
invention may also encompass other embodiments where the above-noted active
ingredients are part of or all of the core material. Preferably, other sanitizing oxidizers
such as trichloroisocyanuric acid (TCCA) sodium dichloroisocyanurate (SDCC), and

25  chloro and bromo hydantoins as well as mixtures of sanitizing oxidizers may be useful as
such alternative core material. Moreover, other coating materials such as organo-metallics
could be used as alternative coating materials instead of the above-noted salt materials.
Furthermore, the present invention also encompasses the use of other well known coating
techniques such as the use of core-shell particles to make the coated compositions. The

30  composition of such core-shell particles could vary from 10% average chlorine (AvCl)
content up to 80% average chlorine (AvCl) content.

While the invention has been described above with reference to specific

embodiments thereof, it is apparent that many changes, modifications, and variations can
22



Moi sture (% Burning tinme (sec) nethod Ca(00)2.H2 0 Coating materi al 14
bl end 80% 20% MySO4 . xH20 54.0 16.2 84 15 coating 0.4% NaOH + 16% MyS 04
' X1420 56.1 13.0 100 -

be made without departing from the inventive concept disclosed herein. Accordingly, it is
intended to embrace all such changes, modifications and variations that fall within the

spirit and broad scope of the appended claims.
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16 bl endi ng 80% 20% Na3PO4- 12H20 54.0 16.2 62 17 coating 83% 17%
Na3PO4-121- 120 55.4 14.1 83 18 coating 82% 3% Na3PO4. yH20 + 6% MySO4AxH20
+9% CuSar zH20 54.7 12.2 81 19 coating 83% 15% Na3PO4-yH20 + 2%

WHAT IS CLAIMED IS:

1. A water treatment composition, comprising:
calcium hypochlorite coated with a coating comprising at least one hydrated or
5 anhydrous salt;
wherein said composition contains about 20 wt% to about 80 wt% available
chlorine based on the total weight of said composition, and
wherein said composition contains from about 1 wt% to about 50 wt% of hydrated
water based on the total weight of said composition, and
10 wherein said coating comprises from about 1% to about 80 wi%s of the total weight
of said composition, and
wherein said composition is classified as a non Division 5.1 oxidizer or as a NFPA

Class 1 or NFPA Class 2 oxidizer.

15 2. The water treatment composition of claim 1, wherein said calcium hypochlorite
contains from about 0 wt% to about 12 wt% of water, based on the total weight of said

calcium hypochlorite.

3. The water treatment composition of claim 1, wherein said calcium hypochlorite is

20  aparticle having a diameter ranging from about 40 to about 5000 microns.

4, The water treatment composition of claim 3, wherein said calcium hypochlorite is

a particle having a diameter ranging from about 200 to about 5000 microns.

25 5. The water treatment composition of claim 1, wherein said salt is selected from the
group consisting of hydrated or anhydrous inorganic salts, hydrated or anhydrous organic

salts, hydrated or anhydrous polymeric salts, and combinations thereof.

6. The water treatment composition of claim 5, wherein said hydrated salt is selected
30  from the group consisting of alkaline and alkaline earth metal salts of halides, alkaline and

alkaline earth metal salts of sulfate, alkaline and alkaline earth metal salts of phosphate,

alkaline and alkaline earth metal salts of silicate, alkaline and alkaline earth metal salts of

borate, alkaline and alkaline earth metal hydroxides, and combinations thereof.
24
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30 11.  The water treatment composition of claim 1, wherein said composition contains
from about 4 wt% to about 30 wi% of hydrated water based on the total weight of said

composition.
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WHAT I S-.CLAIMED IS: 1. A water treatnent conposition, conprising:
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met hyl hydant oi n (DBEMH), 1-brono- 3-chl oro-5-net hyl - 5- et hyl hydr ant oi n

( BCEMH) ,14. 7 i CitheOR&tes tréit@bhtQoamosititn bDelakeh | rvilieréin zhidealchma hypnchlorite is

di chl oro-s-triazinetrione dichloride, their hydr t%d form and combi nations
t her eof @partialg having aliarester rrpgingrEnm horbHS 1o aosH! %%0 CPETHS1, wherein said
co sition contains about 30 wt%to about 60 wt% avail able chlorine, based
on the total weight of said conposition. 3011. The water treatnent

conposi tin dfhcwakemrdatmeieneaiposisan df cleip b6, whaeincaidtcalonsn hypochlorite is

a particle having a diameter ranging from about 200 to about 5000 microns.
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fromabout 4 wt % to about 30 wm % of hydrated water based on the total

wei ght of said conposition. 12.The water treatnent conposition of claim1,
wherein said conposition is forned into a tablet or briquette. 13. The water
treatment conposition of claim1, wherein said salt is nmagnesi um 5sul fate
tetrahydrate 14. A water treatnent conposition, conprising: (a) an inner
core | aygr carRerididrtatidng comporiacst daimt e, whbjeirohglraed opathydriue shlayer s
positioned on top of said inner core |ayer, said 10 interlayer conprising
one or ApFEd Ry gﬁb’éﬂlséﬂeﬁ%ﬁéﬁ’d% gl’Q‘a‘Brc@'éWtE’gsO}Ihﬁ'@fatq‘i‘ﬁi 0% anhydr ous

organic . d I t Iy vet al
nydr oxi digehdly gl R B B oS BB S B R B8 i
i nt er | ayalts, aadpsmbinadpdstiareabout 1% to about 80 wt % of the total weight of

sai d_conposition; and (c) one or nore outer |layers positioned on top of
sai dJi nterl ayer(s), said outer 15l ayers conprising at |east one hydrated or

anhydr oty Sabihe ALk AHhGH ShARRGGPIILS 15 R HOW) bl outeds w %

of the total wei of sal nposi tion; wher ei n” sai d conposition
cont ai nSromb cetgrdfh sdrsting abalkilindGndeikabra¢drtirhetakdalto of hdidgasditrlionanrde t ot al

wei ght of. said conposition; . in said sition nt ai ns

f r om abdtffaie Wﬁﬂ %tagﬁ?gﬁp?g‘éf%’%l@}mﬁﬁ @@B‘eﬁ%&eﬁ%%%%@%%ﬁ% t ot al

wei ght  Ofiic i@k dn¢ AMROR dakiBMetal salts HNGIHMRES ERInSAldchIRQTB @kt hefl kaltsalfassi f i ed
as a non Division 5.1 oxidizer or as a NFPA Class 1 or NFPA Class 2

oxi dbzerboras, alfwinnandalkalincetant metddigxides gmdspmbingtigns theregher ei n sai d
cal ci um hypochlorite 25 contains fromabout 0 wt% to about 12 wt % of water,
based on the total weight of said calciumhypochlorite. 16. The water

treat menty, Conppsiitbafeahert lcdinfoditton vh@siai 18, sdietkie sdid hydratedpalt bl sefected is a
particle having a diameter ranging from about 40 to aﬁ,out 5000 microns. 30
17. The fearethe greup pesnisting ahenstivm swases, BiammMeabopiesef HNLCArBPRaS, ci um

hypochl ori.te i |.C %-ﬂg ' b et NG bR Qi 200 to
about 5096 & gBﬁfhta%B%;o e\ﬁ'lv\dg't%lelfd‘?geat e %15 ogrr%’o%i t] ogh%? clai m 14,
whergi n dadthappdpisphab)ysddaustesabdratensodaing sibivsteralirainem sufatebaliwad from t he

group consi sting of hydrated or _anhydrous in anic.salts, hydr d or
anhy dr ouBelasiieaie-csasipmg alunppyp syidae, a%‘ﬁﬂ?’a’rs&ﬁ@%p PR ot %ﬁ"#g ,S'%gag%t

conbi nat j; he Bl sodillf MBLE ol Rdi atitl) sodli@h salt,ahdn 18,

; 1faBEk Ifate) sodillf ARALE] Gy 1B Adid GRIEI0 ,

wher ei n is%lg(?% %ydrgt%geeé s_aé"li;kf9 Slos1 sel ect epd }F(r o?ln t he group -CO?’]Si sting of

al kal i necomtdnaionathiermfeart h netal salts of halides, alkaline and al kaline
earth nmetal salts of sulfate, alkaline and al kaline earth netal salts of
phosphat e, al kaline and al kaline earth netal salts of silicate, alkaline

and g kagi ne gt §hefBiahed@otposition of claim 14, wherein said one or more outer
layers further comprise one or more additional ingredients selected from the group
consisting of water clarifiers, scale inhibitors, dispersants, water softeners, corrosion
inhibitors, algaecides, fungicides, binders, and combinations thereof, and wherein said
additional ingredients are present in an amount ranging from 0.1 to 5 wt%, based on the

25  total weight of the coated composition,

22. The water treatment composition of claim 21, wherein said outer layer further
comprises one or more additional agents selected from the group consisting of copper
sulfate, zinc sulfate, aluminum sulfate, sodium citrate, sodium borate, sodium

30  tripolyphosphate (STPP), sodium hexametaphosphate (SHMP), 1,3-dichloro-5,5-
dimethythydantoin (DCDMH), 1,3-dibromo-5,5dimethylhydantoin (DBDMH), 1-bromo-
3-chloro-S,S-dimethylhydantoin (BCDMH), 1,3-dichloro-5-ethyl-5-methylhydantoin

(DCEMH), 1,3-dibromo-5-ethyl-5-methylhydantoin (DBEMH), 1-bromo-3-chlore-5-
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10 borate, alkaline and al kaline earth netal hydroxi des, and conbi nations
thereof 20. The water treatnent conposition of claim18, wherein said
hydrated salt is selected fromthe group consisting of sodiumsulfates,

| it hium metaborate, sodium carbonate, sodi um orthophosphate, sodium
nonohydr ogen ort hophosphate, sodi um phosphate, 15sodi um pyrophosphat e,

sodi um hekkABosBY18ydraedin MCENIHG atichlof)-) Ldft}ﬂmandﬁﬁhechlmdimmemﬂsnl i cate,
sodi um al um num su?rf ate, nmagnesi um su] fat e, aﬁg}:num pot assi urP | fat e,

zi nc subichioso-sduppesiriend dighlende depiymycksted e, qrpypstiqrs they | eic
acid) sqdi f ﬁwﬂ.f & 56airent
conposi ?&S%n%ga%%%qlﬁ&%i%%é% %@g)z?sgﬂtg%gﬂgfr%gn%%nggger gyﬁ/érg further
conpri s@asedenahe tol eveaghdiof thervahtet kgmedsieot.s sel ected from the group
consisting of water clarifiers, scale inhibitors, dispersants, water

sof t&ners, corrosion inhibitors, algaecides, fungi ci des, binders, and

conbi nahons | @s&tﬁbns(ﬁ‘c@aﬁdldﬂ WheRe sdid@b f iRkfd present
in an atr%%unt Ttrhgﬁ%a?éri:gm rom }é\tﬂﬁﬁ to 5 vvt%1 based on the 25total weight of the
coat ed dmamm&'r t:«bmpn'seﬁ alkahee mtabchlbnéﬂt atkalinegoetplonitfaiesralidling nzdtah 21, wherein

said out er rther c ri ses.one nore additi,onal a ent sel ect ed
fromt h@ % @&f?@#gm‘% g‘l“ mgme?ae]nbgratezqr OTLg fignS num
sul fate, sodiumcitrate, sodi um borate, sodium 30 tri pol yphosphat e (STPP),

sodi um hexamet aphosphate (SHW), 1, 3-di chI oro-5, 5- di met hyl hydant oj n
( DCDO/H) 241 3-Tdhie byyatamdreBtnsuit g@pmw D@mmterlayer is a salt selected

i gr glmg 0(5“r 2 ﬁ%&%“?ﬂng‘%{fﬁé?%pﬁ%&l ¢ ﬁ@%%}fate sodium borate, sodium

1, 3- di bisprReSHhY hy&rofik ol divd antieixile( DR binsions dreeod- chl or o- 5- 27
net hyl - 5- et hyl hydr ant oin (BCEMH), trichloro-, dichloro- and

nmonochl orotri azi ne, sodiumdichloro-s-triazi netr| one dichloride, their
hydr at ed .f or dntShal

i ngr edi gr?t S ani.rh & ?%gggpﬁ%ﬁkgﬁggsﬁ%%ﬁépﬁéﬁl %th romﬁé@i&?%&% wt % based on
theisot abowoghﬁ% af aHohe6@®%®da1@mﬂmdﬂomma;hased5n2& ohed weaghe of saidat ment
conmposi tion of claim 14, wherein said inorganic salt in said interlayer
conpr i SEEMRPRIEPRNe metal chlorides, alkaline netal sulfates, alkaline metal
phosphat es, al kaline netal silicates, alkaline nmetal borates, and '
conbi nations thereof 1024. The water treatment conposition of claim 14,

wher ei n 2iént er]‘}aymtentscaml@almmesl‘em elclainp . vrhsreym srifh cemRaTiien prptaips sodi um

rycr oxi diem aaninuivnpeok JEV AR R RS LR GRSk,

treghmeni,npesmesi tion of cl ai m 14 wher ei n sal d conposition contains 15
about 30 W% to about 60 wt % avai I abl e chlorine, based on the total weight
of said conposition. 26. The water treatnment conposition of claim 14,
wher ei n gai d gai SItI 0 ik %8t QoRBULiom R kg0t

hydr at e@sj\{j\l/at b B ff'lﬁ% ?@Fﬂﬁo%fg ﬁp?#’ltvgall‘égﬁi%co?rpgs#tl?on 27. The
wat er t rig@tamaplet @Iq;rmp@ﬁé_l on of claim 14, wherein said conposition is forned
into a tablet or briquette. 2528. The water treatnment conposition of claim
14, wherein said salt is magnesium sulfate tetrahydrate. 29. The water

tre CORR '%ﬁb& WhARBE 4 Slereif Ui kalk AYRACRGINRY | SES a
pol ?ﬁer% sal cs:‘g%%ﬁ?esa?&r}gﬁfr ggllljt .5% t'o about 15 wt % % the total

wei ght  ahilfs@itetrad@damposi ti on.

29.  The water treatment composition of claim 14, wherein said outer layer comprises a
polymeric salt comprising from about 0.5% to about 15 wt% of the total weight of said

30  composition.
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