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the bl ocly cheghBAdffective detergent materials from less caustic materials such as soda ash also

known as sodium carbonate. Early work in developing the sodium carbonate based
detergents found that sodium carbonate hydrate based materials swelled, (i.e., were
dimensionally unstable after solidification). Such swelling can interfere with
packaging, dispensing and use. The dimensional instability of the solid materials
25  relates to the unstable nature of various hydrate forms prepared in manufacturing the
sodium carbonate solid materials. Early products made from hydrated sodium
carbonate typically comprised a one mole hydrate, a seven mole hydrate, a ten mole
hydrate or more typically mixtures thereof. After manufacture, upon storage at
ambient temperatures, the hydration state of the initial product was found to change.
30  Often this change involved a change from a dense hydrate to a less dense hydrate
and resulting in an increase in volume of the block product. This hydrate change

was believed to be the cause of the dimensional instability of the block chemicals.
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20  intentionally prepared in the solidifying mix. The binding agent comprises a
carbonate salt, an organic acetate or phosphonate component and water in a binder
material we have identified as the E-form hydrate. In the E;form hydrate binder for
each mole of organic phosphonate or amino acetate there is about 3 to 10 molar parts
of alkali metal carbonate monohydrate and 5 to 15 molar parts of water based on the

25  binder weight. This hydrate has not been formed to date in previous carbonate
materials.

" Inour experimentation with respect to the use of organic phosphonate
sequestrants in sodium carbonate solid block detergents, conclusive evidence for the
existence of the hydration complex has been found and distinguished form earlier

30  carbonate detergents. The new complex comprises an alkali metal carbonate, an

- organic phosphonate sequestrant and water. This complex is distinctly different

from typical sodium carbonate monohydrate, or higher hydrate forms
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25  the presence of the E-form binding component comprising carbonate, an organic
phosphonate or acetzite, substantially all water added to the detergent system (an
associated fraction of the carbonate forms with the complex). This E-form hydrate
binding component is distributed throughout the solid and binds hydrated carbonate
and nén—hydrated carbonate and other detergent components into a stable solid block

30  detergent.

The alkali metal carbonate is used in a formulation that additionally can

include an effective amount of a hardness sequestering agent that both sequesters
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We have found that a highly effective solid material can be made with little

water (i.e. less than 11.5 wt.%, preferably less than 10 wt.% water) based on the

25  block. The solid detergent compositions of Fernholz et al. required depending on
composition, a minimum of about 12-15 wt.% of water of hydration for successful
procéésing. The Fernholz solidification process requires water to permit the
materials to fluid flow or melt flow sufficiently when processed or heated such that
they can be poured into a mold such as a plastic bottle or capsule for solidification.

30 At lesser amounts of water, the material would be too viscous to flow substantially
for effective product manufacture. However, the carbonate based materials can be

made in extrusion methods with little water. We have found that as the materia}s are
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- 20 some small amount of sedium carbonate monohydrate can be used in the

manufacture of the detergent, however, such water of hydration is used in this
calculation. _
For the purpose of this application the term "solid block" includes extruded
pellet materials having a weight of 50 grams up through 250 grams, an extruded
25  solid with a weight of about 100 grams or greater or a solid block detergent having a
mass between about 1 and 10 kilograms. These detergents can be used in both
laundry and warewashing. Laundry detergents can include surfactants, brighteners,

softeners and other compositions not used in warewashing.

30 rief Descripti the Drawi
Figures 1 to 8 exhibit thermal data, photographic evidence and a phase

diagram that demonstrate the existence of and characterize the E-Form hydrate, the
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agent are as follows: Bi ndi ng Agent Conposition Mle
Ratios of Materials Active Ingredients (based on bi ndi ng agent
total weight) 20 : Chem cal Range of

Mol ar Bdui val ent $he prestrs method is suitable for preparing a variety of solid cleaning
bi nder ano- 1 nole
Phosphonat ecorgpositions, as for example, a cast soliglzr a%oq)@%lﬁgd BsHehexgudedblack, etc.,

Sequest rant funetional compositions. The functional formulations or compositions of the
invention comprise a conventional functional agent and other active ingredients that
will vary according to the type of composition being manufactured in a solid matrix

15 formed by the binding agent.
e Bindi ent
The essential ingredients in the binding agent are as follows:

Binding Agent Composition Mole Ratios of Materials

(based on binding agent total weight)

20
Chemical Range of Molar Equivalents in the
binder
Organo- 1 mole
Phosphonate; or
organo amino acetate-
Sequestrant
Water 5-15 moles
per mole of sequestrant
Alkali Metal 3-10 moles
Carbonate per mole of sequestrant
Monohydrate

The sequestrant can be present at amounts of about 0.1 to 70 wt.%, preferably 5 to
60 wt.% of the solid block. As this material solidifies, a single E-form binder

composition forms to bind and solidify the détergent components. A portion of the
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por i on of e ofRaR Rt FRPbAD dent AmpolfolRpap AR IMALELE ©

carbonat e aik ddrborfatd Raterial, B km@udFithe Gr@ARSPhOSHONAR QAR Watdrvd hedfationt | on of
t he carbonate material, an anount of the organophosphonate and water of

hydrati on. The E-Fome hpdmterqenples kasa meltipg ansitien of 18-1608G. t r ansi ti on of
120- 160[err] C. . ..oJhe typical .solid functional naterial
conprises a funct%mlcmgwoﬁ%&nﬁﬂﬁ comgpﬁﬁiarém 90%‘3“‘8??{&1 e
agent {ypi Clddins O FRbIAGAEEHRR Bfcadl dompBsSOAURBdRNl, SR4HR" | Si Ng
an organic p os% ohate or 1an g no “acet Ztcem ngl wat er. Pref earlrseeue

- carbonal@ sabtprisimgpani crgardd pladsphomateadr ancanting atatate and wates. Broaderwed or

pot assi um carbonat e. ,Organi ¢ phosphonates that, are useful in the

E- For m hydr sarbopatesplts comprise; AnstalFarbonpteg such as sodium or potassium

1- hydr oxyet -1 . 1-di | i d, LRat. iﬂ[geé_ osphoni c
acid, diet h?@ﬁg#i a(ﬂ n%@ﬁ@%‘%ﬁ%ﬂ’ gej(r%p 6’2@6’(&. C 2%@?‘9%%&% %ﬁtﬁgr

simlar organeatiph ddd BhedroxyeliRae- TR HiphbsihonR Rid\akindtiféthydaguest r ant s
but have not been reported as conponents in a solidification conplex
mat eri al . Tipbospheplcecid, diethyleretriashimepenta(ingtiiyjenepmsphendc asidhandeiber boxyl i ¢

acid ty sequestrant. in the E- Farm . conpl Useful amn rboxylic
2ol d maRSr; ST gt PhospRoaRnese Retesals SRRYE! KGR RASRIT ACaYs &
acid, an hYQE)PKéé%tr@ﬂ:ﬁélféy BHpBaLHRE nPPsHdiffcafibh _E'or_n{)lex material. The complex

di et hyl enetri am nepentaaceti ¢ acid and other sim1lar acids having an am no

gr oup can alternatieaip osmprise ancintinécaolsixylio ecitl typesequestnaosintthoB-Ioam al so

I ncl ude chel at i /sequ%lzg eriﬂ,n ,ggent _aiu_chbﬁsézgn am nocar boxylic acid,
a condensed COTIpPieX. HAR1BOCAEDGYY %g‘ﬁ ARAlIalIngNeCI0F CHARIC, Diing the i ke in
addition to : -2 aci MY j Qs Lap: of -k he bindi ng
agent. In g(}e1 g‘?’é‘? %2%%@%?%3 a‘é‘&‘é% ﬁ’lmsr § yléﬁa@%%ﬁ#%g%ﬁ%% e of

coor di n20i ndidthylenetribmitbpagthacetie adtdbad othensimilanaadd yavispisrdarmino group nat ur al

water to prevent the netal ions frominterfering with the action of the
ot her with a carboxylic acid substituent. The composition includes a

chelating/sequestering agent. such as an aminocarboxylic acid, a condensed
phosphate, a phosphonate, é polyacrylate, and the like. In general, a chelating agent
is a molecule capable of coordinating (i.e., binding) the metal ions commonly found

25  in natural water to prevent the metal ions from interfering with the action of the
other detersive ingredients of a cleaning composition. The chelating/sequestering
agent may also function as a threshold agent when included in an effective amount.
Preferably, a cleaning composition includes about 0.1-70 wt.%, preferably from
about 5-60 wt.%, of a chelating/sequestering agent.

30 Useful aminocarboxylic acids include, for example, N-

hydroxyethyliminodiacetic acid, nitrilotriacetic acid (NTA),
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detersive ingredients of a cleaning conposition. The chel ati ng/ sequestering .

agent may al so function as a threshold agent when included in an
effecti WOMIGTR . 30 Preferably, a cleaning conpositi oRCIAHAMS3 about
0.1-70 wt.% preferably from aboutg:5-60 w. % of a

chel ati ng/ sequest eri ng agent. ' '

-7- A ethybmediamanétetrazaetivoncyd (EDBAS), d-hydrokyedy-etigiened tamphetriapgtic

hydr oxyet hyL L podl ARS Wty it aminpertaeidc et (S, d Ml e. V0

PCT/ US98/ 00453 i .am t ' i d ..
N- hydr oxyet hyl - etEﬁ{ﬁn (? %cesg)lkgbr%c%g?% g{?g@%& l{-Sé‘ﬁll(l:ﬁltaﬂtl:jlg 8%#—?&6&5@;&1“ include
di et hyl enet sbditiaidepitasinat érchophbshhatd] Rifium and pbiassibrh ip§rophosphate,

Exanpl es of condensed phosphates useful in the present conposition i ncl ude

sodi um ahd pediussiripalyphespbpisosndiium examrianhosphate, ped thsdikembpsansishwdphate, 5
di unt ri polyphosphat di um h t aphosphat d like.. A gond d

Shosphat o mRyCHRER HCisd st T BAIER! RAR S8 AelicdiaR of s ot ond® t he

conposi ti on e the ﬁ'eefvia)fé.r'iﬂes%fiﬁnﬁﬁ@}@oﬂfﬁésﬁfon%%%fh?dﬁﬁ@nﬁOWPOS' tion as

wat er of hydrati on. he ‘conposition may I nclude a phosphonate
such as 1-hydr oxyleekampoditita may includé pplossphanztesuab iasl 1-hydroxyethane-1,1-

NG ef 1] PottmprRhants pad EFECABOEH s aniraepompesoriRdn sal

[err] 1%  N[CH,PO(OH),)s; aminotri(methylenephosphonate), sodium salt

ONa’
15 |
POCH,N[CH,PO(ONa),},; :
on ‘
20  2-hydroxyethyliminobis(methylenephosphonic acid) HOCHZCHZN[CHzPO(OH)z]z;
diethylenetriaminepenta(methylenephosphonic acid)
(HO),POCH,N[CH,CH,N[CH,PO(OH), ], ],;
diethylenetriaminepenta(methylenephosphonate), sodium salt CoHpg ,)N3Na, 0, sPs
(x=7); hexamethylenediamine(tetramethylenephosphonate), potassium salt CyoHzs-
25 yN,K,0,P4 (x=6); bis(hexamethylene)triamine(pentamethylenephosphonic acid)
(HO,)POCH,N[({CH,){N{CH,PO(OH),],],; and phosphorus acid H;POs.
A preferred phosphonate combination is ATMP and f)TPMP. A neutralized or
alkaline phosphonate, or a combination of the phosphonaté with an alkali source
prior to being added into the mixture such that there is little or no heat or gas

30 generated by a neutralization reaction when the phosphonate is added is preferred.

Other sequestrants are useful for only sequestering properties. Examples of

condensed phosphates useful in the present composition include sodium and



20 2- hydr oxyet hyl i m nobi s( et hyl enephosphoni ¢ aci d)

HOCH[ er N[ CHerr]PQOH)[err]][err]; PCT/US98/00453
di et hyl yﬂﬁ’am nepent a( net hyl enephosphoni ¢ aci d)

(HO[err] PG:H[err] N[CH[err]CH[err] N[CH[é-r] an—l)[err]][err]][err];

di et hyl t h te | t
Gy hex e REEHoR PR e CRAT ARy PEASHTD Y RRIAS: S0e ! um sal
Jerr]Herr ]tnyﬁﬁ% Su{s?ﬁ&tk Noalud Ké-akhd nee‘a%x@!g{] a F?Lﬁx’id t]he(lPIcEG)Az coc?)densed phosphate

bi s( hexanet h I am ne( pent a osphoni ¢ aci

(HJ er r]) POgtdyealsd N{s(sf;lﬂ[) arlnrr]1)e[d®octe]nN[1ﬁ:H§l&hﬁM%@Gﬂ)tlﬁeemn}ﬂc{sﬁrdn]liy[ fexing theand
phosphorus acid Herr] é referred phosphonat e conbi nation i's
ATMP and DTHgp W%errfgﬁﬁqnh}ni g gorgposition as ‘&4‘R‘a‘l’| hydrafiodsphonat e, or a

mbi nat fot | b
added o the mibQRETERRRet Fortdssk BlaBle BB hoeS efistering sgdt ik © 0! 10
gener at ed byufetioRbl matetidiBloff @it ih@aftioh daveb@idahth Rritxg i @T;q gt@p@eﬂed i's

preferred. Q her sequestrants are useful for only
sequest eri ngnqludqaémtammpldipakyptwhc a¢id, malelc/dgﬁmiemmm@whdn@éewsef ul in

the present co OSItI(i) tﬂa ulde S&)dl um an
PCT/ US98/ 0048Roiymer, polyme ic acid, acrylic aci -methacry 1C acx COpO ymersg

pot assi um oR M rﬁ?xﬁ 4 sodium

tripol yphosp Q%I um hexa [ﬁlﬂg %t e, E%lg&ﬁ)éﬁﬁ@?@é A condensed

phosphate polyanﬂd@knidﬂmnr)daﬁidatcopélgnﬁrd, hydrblyged polgadrylonitrife) hydiofyzedt i on of

the conposition @g fixin ee. water present_in the conpgsition
f

as water of Pelxm Ccmlomtsle hydrolyzed aq%lppﬁr@l,erlaetbm lonitglogppalyamers @andapl e f or

use as sequ fun el | f e
i nventi on hav ﬁ%e%&%%% Q?%O{c%&né‘lg?%m%%gu (o8l Rir! Q%eﬁ’de f or
exanpl e, polpReEly nitd] Téchnblo "l‘}uﬁpEdthHBJolmﬁ@S,}’ﬁdgﬁé 5%9-866 and
copol ynmer, poly y , i'c acid-methacrylic acid copol yners,
hydrol yzed pohyac2y, pagesiz]9- mﬂm@xamSumehmybmmaMbme&rgmpzed 10

pol yam ig thacryl anmi de copol yners, hydrolyzed pol yacrylonitrile,
hydroI yzed B no) ymethacrylonitrile, hydrol yzed
acrylonitrile-nethacrylonitrile copolyners, and the like. For a
further discussion of chelating agents/sequestrants, see Kirk-Q hner,
Encycl opedi a of Cheni cal Technol ofunctibinay Matetialsi on, vol une 5, pages 339- 366

and vol une 23 pages 319-320,  the djscl os‘%ne of which s |Pcorporat ed
by reference 15 Fos dhepyrpose of this application, the term “functional materials” includg act i onal

Materials o terial twhe'ﬁ%eptegk%d B aR81Fed) a&x:ﬁqﬁecﬁ{%h 3 u%@/h X d e term

"functi onal ?er a7 are spersed or
di ssol ved i neasfidalusepetysialaiaresuldey I0¢4s Bxamples of such a functional material

-

include organic and inorganic detergents, lubricant compositions, sanitizing

compositions, rinse aid compositions, etc.

Inorganic Detergents or Alkaline Sources

25 The cleaning composition produced according to the invention may include
minor but effective amounts of one or more alkaline sources to enhance cleaning of
a substrate and improve soil removal performance of the composition. The alkaline
matrix is bound into a solid due to the presence of the binder hydrate composition
including its water of hydration. The composition comprises about 10-80 wt.%,

30 preferably about 15-70 wt.% of an alkali metal carbonate source, most preferably
about 20-60 wt.%.



20 beneficial property in a particular use locus. Exanples of such a

functional nateri al I ncl ude organic and i norgani c detergents

| ubri caMO WPBsi tions, sanitizing conposi tions, rFhIAISIPH4S3

conpositions, etc. " .10- | norgani ¢ Detergents or

Al kal i ne Sources 25 he .cleani ng conposition produced according to the
SANIG IO O4 slafad) DURE A

PIES AT TREIANIS

I nvention may i ncl ude HRBDURELAREIES one or nore

al kal i ne sources. to enhane I eani ng Otl | ca ubtr ehlaﬁg i mprove soi l
renoval per f or manC8 “BFPPHEOR BHGEIRTEH! ‘SHE 0N REFVHE S W i x i s bound
into a soli gr&e@bltyca SuPBcRhETINAECRAt sy DIt Y8R RERR Be Lk&in
including its watér of hydration. Thé conposition conprises about 10-80
w.% 30 pleefisgabmnposibomtindading anions nénicmic,alakiahic, andtzwitterorionat e sour ce,

nost pref erabl bout 20-6 . % WO 98/ 30675
PCT/ U29857 008! tants, whigh are commert:gal\‘\},E avrfilable from a number of sources. Anignic

Organi ¢ Det gﬁcgﬁgﬁiﬁnicr%# rietg&tae?;ﬂ%f%ng , %reaa&l%éﬁgsigiggfqglﬁ'f c%an%lseghKiI.ngﬂmgr,

conposi tion can conprrs €ast’ one cleanrng agea_n |
preferably BEngy)bmaiaol Cl Al feaRAd6gy, THEE Bilitiod, ValuhR!y pagesDO0IFQL ant s can
be used in a cl eani ng conposition, including anionic, nonionic,:
cationi c, aRteferably; theicleaning ®mpositioh zomarises,a clbaniig agent inamamasing| | y

ot LoDLC B IR S0 5B o LR sy ARG ">

Encycl oppdi gregrablyeibbaed s i6Grgl 0gy, Third Edition, volume 8, pages
900-912. Préferably, the cleaning conposition conprises a cleaning

agent in an anpudnionic surfatdntrisefid in thepresentttdeanimempeditioas,ahclode, dbreani ng,

pref erably about. 0-20 w} % nor preferably ahout, 1.5-15 w.%

%Ani oni ¢ sur F3AMRIA: @rbpxytale ﬁ“ﬁhﬁgél%gk@%ﬂaféﬁ Garhoxylic acifd saliv apds, | Ing:l ude, |
salts) and POORISOESIRIALEEANA ORI IR L RO | 7, 2C

nonyl phenol c&bbeyliteatad the like; ealfRrxds|saéless alieylsulfdratek ke; sul fonates such as

al kyl sul fonates, 15 al kyl benzenesul fonates, al kyl aryl sul fonates,
sul f onal®d rEyibenzerieguléopates salklany!sulfenatey sulfonated faky, pgid esterssapdhthadiksul f at ed

al cohol s, sul,f.ated al cohel. et.hqxyl at ul.f at ed kvl phenol s,

a1 kol sul T at SRR of SR RBSKAL, APt Aot ey ‘,essﬁ‘l‘#a-_z e like; and
phosphat e egikgiphefsis alRAsdtdes, RNRFROMAesealkPlether R htdsh8nd 1hedike Rl er r ed
anionics are sodium al kyl aryl sul fonate, al pha-ofefl nsul fonate, and

fatty al cohphosphhfeastess sugh as alkylphosphatemsicosy and thedikec Peafersediardonits am

cl eani ng conpasitions, ,include those.haying a - | yal kyl ene oxi de
pol yner as & Pﬁ“t@Saa%%“ﬁﬁ%atg’ﬂ?@c'@ﬁﬁ?s“ﬁﬁ?%&ﬁné .fat%%lg‘ﬂf% ﬁ?lg%?st
surfactgits incl iori@ku LA %% 3 ilya::
propyl -?@butyl - %ﬂﬁaoxﬁﬁ%ﬁtﬁﬁglﬁfﬁyg <y["i%0a egwﬁfﬂ‘i}gtﬁﬂ%é’ﬁ% gl y%gl

et hers of f pblyplkylenehaide;polymer as a portion of the surfactant molecule. Such nonionic

?

surfactants include, for example, chlorine-, benzyl-, methyl-, ethyl-, propyl-, butyl-
and other like alkyl-capped polyethylene glycol ethers of fatty alcohols;
polyalkylene oxide free nonionics such as alkyl polyglycosides; sorbitan and sucrose
25  esters and their ethoxylates; alkoxylated ethylene diamine; alcohol alkoxylates such
as alcohol ethoxylate propoxylates, alcohol propoxylates, alcohol propoxylate
ethoxylate propoxylates, alcohol ethoxylate butoxylates, and the like; nonylphenol
ethoxylate, polyoxyethylene glycol ethers and the like; carboxylic acid esters such as
glycefol esters, polyoxyethylene esters, ethoxylated and glycol esters of fatty acids,
30  and the like; carboxylic amides such as diethanolamine condensates,
monoalkanolamine condensates, polyoxyethylene fatty acid amides, and the like;

and polyalkylene oxide block copolymers including an ethylene oxide/propylene



pol yal kyl ene oxi de free nonionics such as al kyl polyglycosi des; sorbitan

and SUCW‘§§8/§‘§%§ esters and their ethoxyl ates; al koxyl at EH506/ R

di am ne; al koxyl at es such as al cohol ethoxyl ate propoxyl ates,
al cohol propoxyl ates, alcohol propoxyl af & et hoxyl at e propoxyl at es,

al cohol etho e buto at e e non henol et.hoxyl at e,
ol yoxyet hyPEHE DR AOPO R FLHa Rt omPResieliy PROIRY R ot oG BdemP o o e

glycerol es PEU%OIQR': SQAEPIW%&!B%P%&&% TikR! W&h@x‘lﬁ& 1REbrik YifpoRiser s Of

fatty aci ds, the |ike; carboxylic am des such as di ethanol ami ne
condensat esS1hcone sunfmm kwhak #ire ABIIc BRAEhsai sy boudedoxyet hyl ene fatty acid
am des, and the |jKke; and pol yal k | ene OXI de. bl ock copol yners

i ncl udi ng an et h{asinBicrIfacARls § Binc fusion D@ ospingrpeposition for

PCT/ Us98{ 00
D ock oo Satdizing or fabric,spfiening, include armines such as primagy, seeondary die tord

PLURONI C (%x%ﬁo%ﬁi@%ﬂﬁ(‘b g 280 of BiRehylcBaindWthdXytéd AlkiemMRR] ﬂl&b;@yl@t@ﬁmounds-

Silicone surfactants such as t he ABI L B8852 can al so be used.
Cationic supfabybn:@am ihidazoles suchas & dr(2thy dsoxyethybi-2rgnidezqlei 2i on f or

Sonl 211 Sl LEas el o @ﬁ%%ﬁ%&@@%@a%ﬁ AaadEEeToe

et hoxy! at edsliol FenEspIcoLs et onﬁ&nahwa@mbams%chw dazol es

such as a 1 roxye

2-al kyl 10.- (ﬁ-M(@&s@,&M&&?E&mﬂaﬁmﬂdnﬁlﬁnch}mﬁ&he l'i ke; and quaternary
anmoni um salts, as _for exanple, alkylquaternary amoni um chl ori de

sur f act ant sngeteadeskldimethylbspryjammpaium GI@ZP’é‘ilQ mpaehsrais. anapkihalegsnoni um

chl ori de, ne. ORI U | ori de nonohydrate, a
napht hal enesw‘lbsmu%‘5 §£%g%g&?%&oﬂhﬁ¥ﬁ ysuﬁl ﬁ\%‘%ﬂ”@ I"ori de such as

di net hyl -1 - paphthy lnmwlmmoﬂﬁﬁmmam 3hd BAIMe? hhdlSthePRik dafiBnici seffactand. Ot her

| i ke cationic surfact ants. Q her

Addi tives Solid cI eani ng conposi tions nmade according to the
I nventi may further I ncl ude nv %J onal additives such as a
~chel ati fiy/ sequesteri ng agent, bl eacf#&ﬁ—&ﬂ—%gent al kal i ne source,
secondary har denl%ﬁd%;ngwongﬁkﬁehé inh¥le 5&@&51%@{0 the $vRhEG nay further' 1 11 €T,
def oaner, anti-redeposition reshol.d” agent or system aest hetic

20  enhanc indudegemivejtional addiyess sperr ésmtd))elatmgtkeqﬂastchngagemdplaad:mg and
ot her additive I ngr edi ent vary accordi to e type of
conposi ti on agg}tf@k#miﬁog&euse@gndsar%ardemng %gent or soluQi%ty moéllgier d% ergent
Sanitizers obi al
agents are g lS?hdef nx#ooé%t{&ggg @%%gd Bﬁ%s}e e&n%ﬂ{d d bl ock
functi opgl eBRbRici agteﬁt @ree\dyatperfume) and the like. Adjuvants and other additive

ingredients will vary according to the type of composition being manufactured.

OXI de

"’—4

tize
Sanitizing agents also known as antimicrobial agents are chemical

25  compositions that can be used in a solid block functional material to prevent
microbial contamination and deterioration of commercial products material systems,
surfacés, etc. Generally, these materials fall in specific classes including phenolics,
halogen compounds, quaternary ammonium comj:ounds, metal derivatives, amines,
alkanol amines, nitro derivatives, analides, organosulfur and sulfur-nitrogen

30  compounds and miscellaneous compounds. The given antimicrobial agent
depending on chemical composition and concentration may simply limit further

proliferation of numbers of the microbe or may destroy all or a substantial



m crobi al contam nation and deterioration of comrercial products materi al
syst ens, surfaces, etc. Cenerally, these materials fall in specific
cl asses WREBR¥7Hg phenol i cs, " hal ogen conpounds, quat€FHE}Po ni um.
conpounds, netal derivatives, amnes, .y3. alkanol am nes, nitro

derivatives, analides, organosul fur and sulfur-nitrogen 30  conpounds and
ni scel | aneosoResHPB @f the mitrbiajipppplation. i Fhectenns dmicsehent and dependi ng on

chem 0ol <RS- ARSARS GPRTFLHET oSBT BhPhtad s P o o
\F/)\g_l_/g ?J/S gg?ggéllg élse, the antimicrobial agents are formed into a solid functional material_ t{x%t_ when

D oFor gant Sa typioally 1 oot BrimarLLy 1o bacterta and 1 unus

m cr oor gani _s'i%%nﬁizer anpqu:x ¥ ?m?ﬂ@gﬁ?ﬂt?w %’/’g_éiaa"lagﬁ'é' tsgﬁg‘l‘eé T t&tgo‘nl nto a
solid funct| a%ti%%?gf&bﬂ:topﬁ{el&@?x of a subst ”'ﬁ'agﬁx%ggﬁﬁﬂ FHRAGRFGHauS! N9 an

aqueous str orne dn agqueous ( nfrectant sani tizer conposition
that can be pphlatiohed fid foldredastio of thé midtbbialspul vk Irésults in # sanitizer
prevention of growth or the killing of a substantial proportion of the

m crobi al  compogition) Aldmynon antimigeobial kgentehghide phenlictantinmi¢robisls sarh as

popul ati on resul in a sanjtizer C osi ti.on. n.anti i crobi al
bnt o i nol qratshEroRbeBo AtheRtERYhonol BABRESont=itite a5BRRREiA BetHhenol

or t hophapy! RRaNgE sodith QAR oAk FirbtAe) i6dihé-BAGRAYBYTRaRMhen) Qmpifek ude
sodiumtrichl orol sé%éyanura?e, I odi ne-’ﬁol y(glarﬁ& p%’}?gll‘ I di none)g#)?)m 'orrps’exes,
brom ne conjwomite cngouads :chras Bebrémoi2-micpprpame1 B -deldjuatersarat er nary

anti m crobi al ,ageng*séilsuch as begzal onj um ride

h s . .
cetyl pyri di rivfiFEFobIal agents,sich @s benzalcopiym chlerids, cehtinyridinignehiprids. aming al

conposi tion : P =11l - _ (T

hydr oxyet hyl%)n-alsh?t? ? ?gr%trihﬁﬁg?gk%xﬁ!i ?Ig))g%} g%dr;]lél SZ‘@"%E Sg(f‘lh s hg%ag?,%rr% 1,3,5-tris(2

di et hyl di t Hydestyetiyi)t-etriakine, digtiiscabanfitésurh o sodig dimehglditalcsatoamare, i n t he
art for their mcrobial properties. i o ) .

Ri nse Aild Fuandia vasigty aeather materials known in the art fortbeir sxetobigh peOpERies. of t he

i nvention can conprise a fornmulated rinse aid ' conposition containing
a wetting or sheeting agent conbined with other optional 20 ingredients in
a solid block made using the hy@eahel EQIEELEY Mitefifle | nvention. The

rinse aid conponents of the cast solid rinse aid of the invention is a

wat er sol ubl e or' Functionalirgatenial$ of the irvsntioraernrgmprige aifernieted rinke agidpabl e of
reduci ng the surface tepsi.on of . the rinse ter, t. onote sheeting
Rcti on and (OTROSTIGREOBHITE A yetioesr shepliog gecnt combined sith RSt InOnAl ot or
after 1ot NfeledichRIRlaShAd bbck AN Mk BIPHESBEPlex A BVentichl1AHe! NG
agents are typically organic surtactaft li’ke matefials having a

char act er i strinse aid comparientscftise sakt soliti @ine¢ aiddf i invemfontid e waterfsalublendr ri nse

or sheeti nglffggent, Is defined as . the tenperature at which a 1 w.%
aqueous sol (SRsEsible lowdoaming osganin matgrialcapabie gireducing the surface tension of

the rinse water to promote sheeting action and to prevent spotting or streaking

caused by beaded water after rinsing is complete in warewashing processes; Such
25  sheecting agents are typically organic surfactant like materials having a characteristic
cloud point. The cloud point of the surfactant rinse or sheeting agent is defined as
the temperature at which a 1 wt.% aqueous solution of the surfactant turns clondy
when warmed. Since there are two general types of rinse cycles in commercial
warewashing machines, a first type generally considered a sanitizing rinse cycle uses
30 rinse water at a temperature of about 180°F, about 80°C or higher. A second type of
non-sanitizing machines uses a lower temperature non-sanitizing rinse, typically at a

temperature of about 125°F, about 50°C or higher. Surfactants useful in these



when warnmed. Since there are two general types of rinse cycles in _
comer Ci war ewashi ng machines; a first type generall | dered a
saniti zi ﬁgot’?’ﬁ%sgscycl e uses 30 rinse water at a tenperat u¥8¥6l%gg?s%g§
180[err] F, about 80[err]C or higher. A seigend type of non-saniti zi ng
machi nes uses _a.. gwer tenperature gon-san'tizi ng rinse, ttﬁpi cagléi/ at a

t enper at ur e Oq{ppgﬁgt&ns%%epl]lq;r}nsgﬁ fYing o ceup ety gresics Hean theaygilablediats

useful in theggy ter. V&) _ :
PCT/ USO8/ 00455 ice water, c&%r%%ﬁZ the lowest useful cloud point measured for _1.1'163_

appl i cati ons sarfactagtsexdiise miverstim iDapprogingtsly 0. PO lo6d Sihesan 1§9Thd he
avai |l abl e hot ser7v' ce water. Accordingly, the | owest useful cloud
I,

poi nt measur 9°€or bighe 0°C or higher, $8%CGon highsr, ¢the dependingicnrthe ssealopushotmat el y
40 C. <Th I, nt | b 60I. C hi gher, 70 C
or i gher 5" sopart e s5d e eBBeriBire s s 5T Hiee releu Back R hebnE - 5

wat er tenper aigeh, §Btallp ohBHRA 66196tﬁe@¢b%eﬁogﬂg B%S{éﬁ%% EXGlehe R’ O T EC

sheeti ng agents, typically Conpris er ‘conpound prepared
from et hyl eneropyleas oxide, or a mixtpy iremkomapatpmensr Hodk ortHeteric ddpalya@ropol ymer

or block or heteric co 0I¥ner structure. Such pol yether conpounds
are known as SHYPYES- k@‘l“‘(%r@ Ysthet copppyRdsase known as pelpaliigpeoxide pekymens,y mer s
or pol yal kyl heet.iing agents 10. require a region
of Tl ati ve RonryKiRlerBRo KRS or pIGRICTIORTb B ;BRTREC, P ieri fertes

provi de $0rf aequird a pigipesfirelativé BydrbshdbdiSGand e reglef b sdlafle HArGISIMS ave a

mol ecul ar wei ght_ in the range of about 500 to 15, 000. Certain types of
(PO (EO proyide syriadtant propsttiesitel thelmelecile eBudhoheetingnagentsimeé al  cont ai ni ng

| bl Fo | bl ock of pol i
The marymor . minEtiSveightin Rkl el Salo 1A Ctinsyperel @GS T+ andom
pol yneri zed hREiR&% £ 408 K96 B8, folnd El??ﬁ useful ORaGS! gtgedié%ﬁé ﬁrgrhgamse

usef ul pol yoxypropyl ene pol yoxyet hyl en copoly
conpri si ng apobiPey abd etleassbong blogh oy poly(BO Eineheipolymenmdldehlec keddifional

ol yoxye | ene.uni.ts eac jde of the center block. Such pol yners have
P hey Y tl? 1}/0 ﬂq_ﬁkaog ngﬁ@@p&& E&Q@r random polymerized regions can be[fgrrg?d 1);1the

wherein n is it epski LR d an_integer
of 10 to | Ml oo R ooy bl o B RERT BRb Yoo
havi ng a centes thoboodmprising a centgrdilyekfionoxgpopyltnt anitdshdblegissorof

pol yoxypropyl epe to each sjde of the center bl ock. Such copol yners

have the for #Qlyexyethylene units to each side of the center bleek.] Such polymirsheieithes i s an

i nteger of 1 ch end are independently integers of about
10 to 30. Thzorglgfl%géqv%ﬂg?ls‘%hal materials of the invention can often use a

hydrotropg to aid in naint ai@mg(p@ﬁn_(g@)ybi lity of sheeting or wetting
agents. Hydr ot ropes can be used to nodify the agueous sol ution

creating i ncWgEin n3pan integen bf 20 toy60, each dnd ip imglapéralenthy e irmdger Bf 80 &5 r ed
hydr ot r opes l,ow,nol ecul.ar .wei ght romatic sul fonate materjals
such as xyl eﬁé&s WW&PMW@%BEW%%@H@? CQB@&)H@CIS having a center block of
polyoxyethylene units and blocks of polyoxypropylene to each side of the center
block. Such copolymers have the formula:
25 | (PO);-(EO)~(PO),

wherein m is an integer of 15 to 175 and each end are independently integers of

—

about’10 to 30. The solid functional materials of the invention can often use a
hydrotrope to aid in maintaining the solubility of sheeting or wetting agents.
Hydrotropes can be used to modify the aqueous solution creating increased

30  solubility for the organic material. Preferred hydrotropes are low molecular weight

aromatic sulfonate materials such as xylene sulfonates and dialkyldiphenyl! oxide

sulfonate materials.



sul fonate materi al s. WD 98/ 30675

PCT/ US98/ 00453 : -14- -

Bl eachi W %886%5s for use in inventive fornulations for | PGRUSAMYSHr

whi tening a substrate, include bl eachi pgg.conpounds capable of |iberating an
active hal ogen species, such as C[err], Br ['er(re%g, -OCd  and/ or
-OB[err], under hing ggents yosiusein ipventive fommalationsderlighieningier t he cl eansi ng

process. Sujtabl.e bl eachin s for use in,the..5 ...present cl.eaning
Ponpost i1 ongiatRe de B ShaRE bt orpoblts arIF RE BT AR AR "0
as a chl ori Rgogén ﬁié@féﬁ,@u@l‘ihé@lz, Bh! B@MfFor JOBK, ehagbonanieaefpi@ligasi ng
compounds include the alkali metal dichloroisodyanurates, chlforinated
trisodi um encounfenebdiraigehe tleansaigqabeessreSaitabiy bleadhiny agents, formesedn heor am ne
and di chl oram ne, . and the |ike. Encapsuyl ated, chl orine sources nmay

al so be UseBresentetnamESompesitiophineiuds. fgt example.iralarineopisniah eREROYNS t he

conposi tion , - eX : ] . and
4, 830, 773, ich e b B Bt chfoRlfifll, gﬁeﬁ"%’_{éehﬁ%?ﬁ*&?’i*?‘&a%ﬂ%e herein). A
bl eachi ng ag&fpowly indled: the akal Sictal VigkilordisoSintititesOeHl BigateDIs6iusiiCh as

hydr ogen eroxi de, perborates, sodium carbonate peroxyhydrate,
phosphat e pph dthaabali metal hyppehlerites,unonpshlepaming land dishlogaming catidum

per bor at e nqQ..and. tetr rate, with and 15. wthout actjvators such as
et r aacet yi oo tscarsalpisietiorfie ses ik alsp b fogads the BB T on’
| ncl udey @ Mahidite BhiRGH [HeRoRiEBMAby e SoPLARRHIE O S2BRBA Nos. 4618141 e abl y
about 0.1-10 w.% preferably about 1-6 W. %

Det er gent DBamd 4,888,733, the Hiselosur@ 0f which is incorpdratédbyreferenahpnsdn} iAn may

i nclude a nj nor, .but effective anount of one, or nore of a detergent
filler whichicaghiae agnt payrabioreAPeAORIBER AT iV GEHEeONregsuchpt hydrogen

cooper €5 Yotk fecB 5081 10, A0EDboh g SADRISALLS YT s SLBRBA, oopeci 1Y

of the conp r

present cl epdtasijum permoRsRalEAS; dnd@Bdiutgdrbeiatesnchd didyetrataiieate, Seieh atm
chloride, starch, sugars, Cerr]-Cferr] 25 al kylene glycols such as
propyl ehe gmjibent acgivatorshuich px tetramepflethplons diaging ved fedikef A ¢legning i s

S o o e haf R b Ry OB AP AREE S U S g
agent for rg 'mgdbbgt@1gbid¢i%§r§@mb1§)5b(;upmwg%, al so be included in the

present cleaning Conpositions. Preferably, the cl eani ng conposition
i ncl udes about 0.0001-5 wt.% of a defoam ng agent, pref erabl y about
0.0 1-3 wt. % ' . .
Detergent_Builders or Fillers
20 A cleaning composition may include a minor but effective amount of one or

more of a detergent filler which does not perform as a cleaning agent per se, but
cooperates with the cleaning agent to enhance the overall cleaning capacity of the
composition. Examples of fillers suitable for use in the present cleaning
compositions include sodium sulfate, sodium chloride, starch, sugars, C;-Cyq

25  alkylene glycols such as propylene glycol, and the like. Preferably, a detergent filler
is included in an amount of about 1-20 wt.%, preferably about 3-15 wt.%.

Defoaming Agents
A minor but effective amount of 2 defoaming agent for reducing the stability
30  of foam may also be included in the present cleaning compositions. Preferably, the
cleaning composition includes about 0.0001-5 wt.% of a defoaming agent,

preferably about 0.01-3 wt.%.
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Exanpl eVEBM 8 ani ng agents suitable for use in the presgﬁ /U(:Séén%ﬂggl? tions
i ncl ude silicone conmpounds such as siliek-di spersed in

pol ydi net hyl si | oxagne, fat . am des, g)goca b n waxes, fatty acids,
fatty esters, fatgii P{%Hga‘%f}mflﬁ’tgtaﬁe%ﬁﬂt@% use in the PEeERS,EQMPESIEONS ner al

oils, polyet .

monost bar T EREBRiITHOKE Sorn SRS Saqifts e RAGRRA MEpE G AMRRS ity
be f ousdidel,Mydescaiinewaes, fektybacila fatt esids, fawP4I8oliuls fhity Adid soapset al .,
U S. Patent No. 3,334,147 to Brunelle et al.,. and U S. Patent No.
3,442, 242 t oethoylates.anineral pils, polyethydine@lynsl esiers galkyiphosphatecesians SihAsat ed by
refer enc% her ei Ant | - ede€03| tion

Agent s monostearﬂl&méph%iaaa the Jiks, & disgpssinnpf defogming pernts m
anti-r edeDOSf&manfommgmw*sepatem No. 8fo4sasigltb Matrhﬂgt AYY.8l pﬁ&uw pensi on

of soils in a cleaning solution and preventing t renoved soils from
bei ng redepo338444mné Brirehe stils tndUeS. [Raiteng Nol a,an@,a42 ExRuptieal., tie

suitabl e anti -redep05| tion agents include fatty acid am des, fluorocarbon
sur f act ant s, disglosurggahwhich gromsernpratedyeterengeiereie mal ei ¢ anhydri de

copolyners, and cellul osic derivatives such as hydroxyet hyl

cel l ul ose, hydroxypropyl cellulose, and the like. A cl eani ng

conposi tjon nay include about 0. AnliGreMépoitioRrRfe@tfsabl y about 1-5 wt.% of
an anti-redeposition agent. Opt i cal

Bri ghteners 20 A cleaning @unpasitiononiysisemsthudesnantigedeppsition dgens capable

[ ore=cent | AP SRR SSENL Lo kS5 S265Re ol S A R0GR
substrates. %gﬁ&eﬁ%ﬁﬁbﬁp&éx@’%ﬁé}f‘d’sﬁe Gilth B RBstrsie 'béiﬂg e YE drghlEs &M tt ed

fromoptical brighteners present Iin the area conmensurate in scope W th
yel | ow suitabbe antiFredepositiont agents dcbadel faty ticid appiddsefludrpcdrben epfactats,

brighteners conbines with 25  other Ilght reflected from | ogation to
provi de ¥ sufdBBISKP P?Bhaffcﬁ‘fﬁlf%ts@r%\e eic an@(ﬁng@gaolyme%@nm hdosie near ance.

This additio

fl uor escenceaéra)atltl gp “"E‘f‘ﬂsg’ k@%ﬁgf&gﬂa%g%frage’ IhP' dﬁ)xyplr Ob?ﬂée‘ﬂﬂ r aV| gp&pke A
range 275 th&l@amhgéeﬁpaﬁuoﬁﬁﬁyexﬁalﬁdd dbett 0.541 Ot\ble%ybﬂafe?abljbhbéutllLithSQQﬁ‘t rum
400- 500 nm 30 Fl uorescent conpounds bel onging to the

optical bri ghe agieredepnsition ageat. typically aromatic or aronatic
heterocyclic materials often contai i.‘r:l ondensed ‘ring system An
| nportant feature of these conpoun ence of an

20 Optical brightener is also referred to as fluorescent whitening agents or

fluorescent brightening agents provide optical compensation for the yellow cast in
fabric substrates. With optical brighteners yellowing is replaced by light emitted
from optical brighteners present in the area commensurate in scope with yellow
color. The violet to blue light supplied by the optical brighteners combines with
25  other light reflected from the location to provide a substantially complete or
enhanced bright white appearance. This additional light is produced by the
brightener through fluorescence. Optical brighteners absorb light in the ultraviolet
range 275 through 400 nm. and emit light in the ultraviolet blue spectrum 400-500
30 Fluorescent compounds belonging to the optical brightener family are
typically aromatic or aromatic heterocyclic materials often containing condensed

ring system. An important feature of these compounds is the presence of an
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uni nt er WEp2BEI6THai n of conj ugat ed doubl e bonds associ at e®CHYNSBHS3r onat i c
ring. The nunber of such conjugatgd double bonds is dependent on

substituents as well as the planarity of the fluorescent part of the

nol ecul e. Mntmmmofmmmdgowle bonds assatéated with ap erappatictridghene or
(i1 agol os. b5 HmPELT soik Rarsedasit doubs Yons Fadependban on SupsHiebies yeles
- (cumari ns, o ang Azl ' W

bri ght ener s@?gﬁl@? Hfﬁ@ﬁﬁoﬁésgﬁg%g&ggﬁwﬁg%o%%g%‘@ gﬁﬂé\ﬂ—lﬁngégéggé}%ﬁg%gﬁ a
nunber of faeiwtives sligtitbed® ok B8t ldyRLinOfstilbene, bighRhell fedinendbeednat ure of ot her

conponents present in the detergent conposition, the tenperature of
t he wash waheterocyeles Gégﬁ%,..gxazagsxmdm,esmt@t) pheix menpberesk heterecyadgseri al 10

washed to the tub siz The,bright ener ect.ion | I .dependent upon the
type of °‘“’¥?§‘P&W§“&amgesck‘g%ﬁ§&,ﬂ%f Sh,’e citxg{c[e(ﬂfsgpﬁgajﬁpﬁg PES e, since
most | aundr y, glet8efeRinpositions Ri1PAYEhS ugér?a hier oF fadtSRsueh 48 el e Of
fabrics, the detergent "conmpositions should contain a m xture of
bri ght ener sdethigeht, dreenatire of btheecdmporentsqresentyindic detérgemtcompositionothe

course necessary that, the individual components of_ such, a i ght eper
m xture be tEperatgreRfithe,wash water, the éegree of aamqslaﬁn%émm% g | in the

present;q nv ' L al: I |_ahl ' eci at ed
Byt hosiS sicrisd to MG AR Thk Bhihioner splecfiifle sl pliphbcn BEGBRRETT 0 T,
be useful i matdpial fy ESelednetl) e gNtotons Conthetics; RS Bindeatost Mudry detergéntbgr oups,
whi ch include, but are not necessari I¥ limted to, derivatives of stil bene,
20  pyr azobfoducts @rmagd ity cleamp Mgty o€ Takeice thedatergent opmpositigns should

di benzot hi ophene-5. 5- . di oxid azoles.. 5+ and 6-ng rLed--rin

het erocycl e °’_§ﬁ& ao’?’ﬁ%‘?rer‘ﬁfgggh_’é?{é& chrare eﬁe%ﬁﬁ?@"%@’n%ﬁ%@“ﬁ_lfﬁége types
of bri ght enghes@h&eiabFinabe individiiloRipRH S bPdhcAAbrightener MBiRhieGRL | ON Of
Fl uorescent Brightening Agents”, M Zabradni k, Published by John

Wl ey &Sonsompitibledork (1982), the disclosure of which is incorporated
herein by 25 r Stil bene derivatives,which may be

ference .

Useful in the prOPERE HHENETSORCihin hagresent invenfign s ommEc il ossar | |y
limted to, [ léa%n f Qi i,@,zﬂ]' ) | ?}.gm . hirsacyl am no
derivatives o lralgti H‘éﬁg;&tappgeggt%i erP%//éa%(?\i;Qggﬂgfédﬁ'ib? eng;rm%lxogglpéilzol e
deri vat i vesbrightshérk bédiuh max be adefuldr thevtienemveritiont dah be siessified irtd yr y |
derivatives of 30 stil bene. WO 98/ 30675 L )
PCT/ US98/ ooasbgroups, which include, but are not necessarily limited to, derivatives of stilbene, ,
Dyes/ Qgy ant 5 a7olin coumarin, cmgkﬁﬁsacﬁj&f%ethiggcgfa&ﬂrei d'i&%k&ﬂio?)ﬂerpe%,gy”es’ and
ot her aesthetic enhancing

dioxide, azoles, 5- and 6-membered-ring heterocycles and other miscellaneous

agents. Examples of these types of brighteners are disclosed in “The Production and

Application of Fluorescent Brightening Agents”, M. Zahradnik, Published by Jc_)hn

Wiley & Sons, New York (1982), the disclosure of which is incorporated herein by
25  reference. |

Stilbene derivatives which may bg useful in the present invention include,

but are not necessarily limited to, derivatives of bis(triazinyl)amino-stilbene;

bisacylamino derivatives of stilbene; triazole derivatives of stilbene; oxadiazole

derivatives of stilbene; oxazole derivatives of stilbene; and styryl derivatives of

30 stilbene.



agents may al so be included in the conposition. Dyes may be included to
alter ‘th ppearance of the conposition; as for exa ' t Blue
86 (M e§§9”ﬁ’§ﬂsﬁso| 5 Bl ue (Mobay Chenical Corp.), Acirpg@sgr%g
(American Cyanami d), Basic Violet -1%- (Sandoz), Acid Yellow 23 (GAF),

Acid Yellow 17 (Sigma Chem cal), Sangrﬁﬁa (Keyston Analine and
Chem cal ), Metanil Yell ow (Keystone d Chem cal ), Acid Blue

9 (Hi lton Davis), \Baigel &ﬁé o rd i nlﬁ!ﬁé Fast
Red (Capitol Col or a{r?g Cgéekﬁng%a_ é%ﬁ%%geclglﬁﬁe %%O%w%eg? “an %&
Chenical ), Aageht&rmgnlsdbe(ifitlbdedGaity¢ompusitidnhDyesingay be included to alter the
Fragrances or perfunmes that may be included in the conpositions include,
f or ex anpfrasance of ferfompesiigarasder exanriedPirest Blug idesy, Eastiohs anyl
[ | dgh ' ' h ClSsj . ' . i) in,
el 1 e fgobay CraRedl o Kb BralEe” (AREIGE ChackBRTbrait ik
A wi de vari ef]y (Sindoki)Hcid FeNS§28MTGARSALM! YdIRdWIE! igRRCheRHRD)S Shp Gheencan be
i ncluded in the conpositions hereof, "I ncludi ng ot her active i'ngredients,
bui | ders, (Keyston Analing, andrCleaseil) dMetanid Yelgw{Koystmieghmalire ander f unes,

solvents for |iqui . fqr at pons, hydr ot . descr| bed bel ow),
etc. Liquid @F&?&aﬁc&%ﬁ%g’l @J&%bg@s), Séé‘?ﬁ%éﬁ%?‘;c’&/ﬁg‘? ?g%é#aéi‘g r

sol vents. Low: Ip;ﬁﬁj{ ' L]maé : S
exenplified Eﬁimrret an%q(,dég%tﬁl;@rzfgp{: pr o%%xﬁ%fﬂ?’qgﬁ ?Js%rbg%aggﬁloﬁbfg?gﬂ éui tabl e.
Monohydr i@ alChehiidat), Acid Greeh@51(Cibaf Geiggplatibiteilikeng sur factant, but pol yol s
such as t hose containing fromabout 2 to about 6 carbon atons and

from about 2 to ats&egragpes or pe thatymg brinsluded ip the gprppositipes igeipde,) for

et hylene gly J#B% | yceri n - 112 [ nedj o can al used.
The presoak %g %f %é?poeﬁl gﬂiﬁ ’3‘!"%0% c\%\’l‘r %rfenﬁg g,}dgﬁg%f%%uglég %%’%ﬁuér_f%ﬁﬁ‘ge&g ﬁe’tah at
during use lﬁhsﬁﬂﬁ@@l&&'(ﬂ@ﬁj'a%ix@%@%@hiaﬁ%nﬂm anagike Mg er will have a pH of
bet ween about 6.5 and about 11, preferably between about 7.5 and
about 10.5. Liquid product fornul ations preferably have a (10%

di | utiong5 pH bet ween about 7.5 and ig] Iabo t 10.0, nore preferably between
about 7.5°and about 9.0 Techni ques CLAngIeCIelSnt rol | i ng pH at recomended

usage | evels inclydg,; F'hﬁr i febsnts ¥ i defsrb &l itiofid Gn'be@dNd are
wel | known to those s‘?d egﬁ?n tﬁﬁe %t.ms S8l in Bé compositio - ©

-18- included in the compositions hereof, including étherantive lifggledients, builders,

The ingredients, may optionally be processed in a mnor but effective anount

of an aqueou$AFiSER. BFRCSERNE Ads, HiESPT RIgMERIS: REBIMES HNHEOT ¥t ure, to aid

inthe 5 ' r Oyl fecti . | Lty for

processi ng t%%lxﬁn‘g é‘id&%gﬁ)m&oé eg;génééfé #or%p??i %\g}ogx&’ ?‘%’e%‘ﬁ%@ gésﬁgggﬂé%oxﬁp%%ﬁ |nt3n W th
the desi2@d aamupritai®iwdter didesiser 36ents. Low molecular weight primary or secondary

alcohols exemplified by méthanol, ethanol, propanol, and isopropanol are suitable.
Monohydric alcohols are preferred for solubilizing surfactant, but polyols such as
those containing from about 2 to about 6 carbon atoms and from about 2 to about 6
hydroxy groups (e.g., propylene glycol, ethylene glycol, glycerine, and 1,2-

25  propanediol) can also be used.

The presoak compositions hereof will preferably be formulated such that
during use in aqueous cleaning operations the wash water will have a pH of between
about 6.5 and about 11, preferably between about 7.5 and about 10.5. Liquid
product formulations preferably have a (10% dilution) pH between about 7.5 and

30 about 10.0, more preferably between about 7.5 and about 9.0 Techniques for
controlling pH at recommended usage levels include the use of buffers, alkali, acids,

etc., and are well known to those skilled in the art.



cohesi on during dha&naéidasesh pﬁﬂegardeni ng. The m xture during processing

typically conprises wt. % of an aqueous nediu referably
about 0.‘%0 98/30675 10 lH '1 ‘f&ﬂﬁ
bi ndi ng agent of th n be .ig- used to formsolid functional

W have al so found S8R gue
material s other than detergents. W have found that the active
ingredients in sanitizing agents, Adqueousdedium aqueous |ubricants, and

o agent IR A S R0 LIRS L1 380 AR,
suf ficient BhSedis niddhath sudBksdatdrio t"‘?@?‘?ﬂ@‘f‘?ﬁﬁ% X Petufe! P4 tn the

sequestrant an ter toresult inas materi al .
Processi ng ablidificatiompo prdvideran effective level of visébsityi fovprotéssingphemixtese, a net hod
of processing _a solid cleaning_conposition, According to the

i nventi of, A&nfthpravisedhe preassed sempesitionwith thedesiredypauntoffismpess apd i xed

with an eff lve L Aty n l.ngr edi en i medium A
m ni mal arm%ﬁ ;e nﬁ%g%gd érlrlwg%/ha% aglgg‘ﬁ f’}éggfi Fllgﬂ ‘aEﬂJ‘ég}ler ﬁa&%@&?@%ﬁggggf acilitate
processi Nng @ypitdlBy Bnfhrikes about 0.2-12 wt.% of ah a'%&éd%gn&mh,epfemy desutfoos-

g

continuous mxing of the ingredients at hi shear to forma
subst ant i al 11 wd¥mgeneous liquid or semi-solid mxture in which the 25

[ di ent ' I but t hout. it . P .ably, th
Systom o f ncl WadEVRRHA Lo AR e AndiRg A OF 6 (RYPlion SRRBE Shear

ef fecti f ' i A : - 1l Baf wg@ j cy, with
a vi sco\sflet y%ﬁﬁn%hgrsgggggcﬁan%fﬁ %%But%w %etgr(%ﬁt% 00&0‘%88%(??‘??1, 000
Pa.s), pref shahadtivedhgretichs i) Sihit2A0g Afents; AnfetdpeR3Paqueous lubdcam)s, afdether Xi ng
systemis preferably a continuqus flow m xer or nore g_r ef er abl a

, 30
singl e or tVipectionabifaterials sar be iymed in 4 soliddormatusing the bnding ageptsipfdbe pei ng
hi ghl y . fer . . . ' ' cessed at
a tenperat ur1%\Pe{ngm§h:'S§g%pﬁtetnﬁles aﬁ?‘l‘f/%r?%lgg&%“ﬂk&%%%t %‘ﬁ’g‘mﬁgg?ﬁg %léb "t y of the
i ngr edi ent s caifoahRMdtite, Hrgadidicgidsttai g vadter 16 Festilt id B @table solid bio¥R 98/ 30675
PCT/ US98/ 00453 -19-
20- 80C, lfor engtemddler abl y about 25-55C. Although linmited external heat may be
applied to the mxture, the tenperature achi eved by the m xture nmay becone
el evated during processing due to friction, variances in anbient .
condi tions, and/or by awww bet ween i ngredients.
Optionally, the tenperature of the m xture nmay be increased, for
exanpl e, at the iTheinyentionquovidessa methbé of piogessipgsywiid cleaning composition. An

ingredient may be in the formof_a |iquid or a solid such as, a dr

parti cul at e,AéHB£H&§° mysatanafupetions) agent andoptiopaliathey ipgredients ar¢ of o
prem x whth . angt %?éc Y L ent : dY; ent,
t he aqu\ggus Hrlrlé{g?lm] an u{'@&ﬁ%ﬁ%%@t %ﬁ%ﬁe |entl§mslt3§ﬁe°§1§ a slgg'o%g

cl eani ng ageninimal deéen 0€htat athyy beapplial frerhaarexternal source to facilitate

processing of the mixture.

A mixing system provides for continuous mixing of the ingredients at high
shear to form a substantially homogeneous liguid or semi-solid mixture in which the
25  ingredients are distributed throughout its mass. Preferably, the mixing system
includes means for mixing the ingredients to provide shear effective for maintaining
the mixture at a flowable consistency, with a viscosity during processing of about
1,000-1,000,000 cP, preferably about 50,000-200,000 cP. The mixing system is
preferébly a continuous flow mixer or more preferably, a single or twin screw
30 extruder apparatus, with a twin-screw extruder being highly preferred.
The mixture is typically processed at a temperature to maintain the physical
and chemical stability of the ingredients, preferably at ambient temperatures of about
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10 additive, a secondary hardening agent, and the |ike. One or nore

prem Xes_may be added to the m xture. The i lents
are nmi xeWABP8Pm a subst anti al | y honbgeneous consi stency P&‘;Uéggaﬁé?ei n the

ingredients are distributed substanti al l.ygevenly throughout the mass.
The m xture i s then discharged fromthe m xing s%(stemthrough a die or

other 15 shaPiBRGCrareprefermblyabmut 2aP5e%t Addbargh bmied extarngbhest mayds i nt o

useful sizes_wit . optrolled mass. Prefearabl t ded solid
i s packaged fﬁ\f’lﬁralt?ntheﬁﬁl_éx%r(eéﬁ%teert% é?t%mre gé’_lev_Sé EY ﬁ%e %xﬁrﬁ %vﬁgé%&g I schar ged
fromthe m XeRgated h8A pﬁoc%sﬁ%ed@ttbfri&iﬁnf, vari 2083 M ambient cbRdtibfs, andlt e t he
m xture to be cast or extruded directly into a packagi ng system

Wi t hout fir sby enekothgruineeastivt betaveell ingrediends. b@ptieratlyethe tersperaturé efthar ge and
20 packagi ng may be. adjusted to allow the hardeni of. .t he, det er gent
b1 0k ors be e may bE petEnstehJOR AR ot e Pt 5 GELS P he R SR g,

Preferably, the mguxi: i ' [ ) ' t _
20-90[ err] C, pref é%ﬁa%{%%da (t)t:{%?%g}%gle.ef?ﬁ%?a?hlgﬁcog%%gglgg?%}ﬁasfag&’i t hen
al | owed to hpalietlats) add fmalibd afidednottheinix@ye sepagrly o partl of\w e with

sponge- i ke, malleabl e, caul ky consistency to a high density, fused
sol i d, concr arether ipgredient, ap fescgxample, the cleaning agerpthecaqupeys medinm, h@fi/ and

cool i ng devi ¢es..nay .be mount ed adj acent ,to.m xin pRrarat.us t.o apply
or remove heddanfty RS it fH SRR riedictk Bipladerreof AR G giter
the mxefg FaddiB¥éHde8ondaly RarHEHING hoS R Undhfikd) Qe SBMoRRDrambles athylie one or
nor e barrel 'sections of the m xer, such as the ingredient inlet

section, theafldaddb themnixttire30 section, and the like, to increase fluidity
of the m xture durin racessi ng, Preferahly, the tenperature of the
mi xture during pr e dafrrgients ars Mifieddo farm Bibstantally homeasrER S AIRpISteney

mai nt ai ned pg@%?éiﬁﬁléinéﬁedéﬁﬁ%e R fubSantially eveM@ﬂ%%ﬁél%ﬁﬁ}ez ass.
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When pr ocessiThg niikturd)i3 therpdischaegedsirars tleomidind Sdtent theoughd die®r oier be

di scharged fromthe m xer through a discharge die. The conﬁgsjtio_n

event ual 13  shapingymeaess sSThesotiled exeudaie then 4an bedividegintoruseiud sizegywithipent s

|act from a PRUFARHE Erergbly B FRRln 0 is ok e Bl TPRGEERAETY o

the size of bhtheGARiurewieK disdBfged BOROHE iQiNg sYem is preferhblyseficemtly of the
conposition, the terﬁ)erat ure of the conposition, and other |ike

factors. Prelaw thenable the mixwre torbecoast ardatiudeshdivestly iintn a'nackagingsystem begi ns
Lo par dens ook Sef ot S i S0Bu e L gy o oS
Systam 20 Buikighie magle adfiedic gl e bpdenine o e dtepent lock oL BISL 0or
fl exi bl e, an#andling durmgfotiest ppbceasiyg amd packaging.uPteddrhelyf the ntintraatrthag t he
corrpos_i tions pgirn(;'c)((j)iJ 8i%gharge is about 20-90°C, preferably about 25-55°C. The composition is
then allowed to harden to a solid form that may range from a low density, sponge-
like, malleable, caulky consistency to a high density, fused solid, concrete-like
25  block.
Optionally, heating and cooling devices may be mounted adjacent to mixing
appartatus to apply or remove heat in order to obtain a desired temperature profile in
the mixer. For example, an external source of heat may be applied to one or more
barrel sections of the mixer, such as the i_ngredient inlet section, the final outlet
30  section, and the like, to increase fluidity of the mixture during processing.
Preferably, the temperature of the mixture during processing, including at the

discharge port, is maintained preferably at about 20-90°C.



according to the invention, as for exanple glass, netal, plastic filmor
sheet, 15 cardboard, cardboard conposites, paper, and the like. .

Advant agWOURBP675si nce the conposition is processed at or REEUSHEEMEh
tenperatures, the tenperature of the progessed m xture is | ow enough so
that the m xture may be cast or_extruded directly into the container
or other packagi n§/hen processing ehthaangsedients isrqomplated. (the miFhtgimeyy bPhe materi al .

As a result, ;.a,wder.vari ety of 20 t.eri al.s be used to facture
the cont ai netBeREed B ihihle® ol s BRURHAHE TRYcokipatlion S8plBlY 4" onc
di spensed ungigiedttueqd ticUNeinidaPRRction of the Efg?é(ﬁé:ﬂ@ﬂ)ﬂﬁf%ﬁg ERfbrmIdrd:®
contain the conpositions is manufactured froma - | exi bl e, easy
openi ng fi | nbind¢reTheakolidifiéfion process may last from a few minuf@s $pabit six hofurs, he

Pr ocesse% Conpposi.iions

. _The cleanin nposi t.i.on de according
to the presefRPERAtABAIOF sxamRle, on the S’&F?Eﬁ"r‘?ﬁﬁ WFB‘%\‘%%SCBFW-S’F‘?Beggi spenser

.such as that; . di.s¢ i o o :

4,826, 661, 4, | %@%@éﬁﬁgg ?‘?‘?&%"‘A‘f‘ﬁ?@"f‘%‘é‘ﬁ’e@%‘* of the comppsition, ang ofher ke ) 763
and 32{a8tbds. Preferablg,ahesast esextiuded cohipasition seupd babegindiy haededsence
herein. Briefly, a 30 .spray-ti/pe. di spenser functions by inpinging a water
spray upon af® asodigsferm sthimehout 1 minutgfto abaut 3diopses, pisfaselly ebowt L miniasiool ve a
portion of tq)e i

diatgly directing the

osition,.,and then. i
oncent r at o 010 2B BietP? AGed Pmtndo abeon oSt
-21- 10 the dispenser to a storage reservoir or directly to a point of
use. A preferred product shape is shown in Figure 9. Wen used, the
product is renoved fromthe packag®ackaging¥ystem) filmand is inserted into
t he di spenser. Thg, spr of water. can be, nade a.. 5 zzle in a shape
that conforns to &H%Bgcg%g’ﬂg&giegﬁaﬁlér??CSW&WQFWHBXHS%‘EM%S’ and encl osure
can also clo j : %ﬁgﬁ '513&6 J: (KN o! i by t hat
prevents the&ﬁl ?oghgt&lﬁg%lg%hgf |splgsr{3| ngl o# g%%@@ﬁ%@tﬂs et e%aent.

The above spagbfdifgid the ipreation]as fa dxanpk dlas, mads phisdo dimor sheet,br oad neet s
and bounds of the invention. The follow ng exanpl es and test data provide
an 10  Inderasdbonad.rgrdboardaompopitespparer.iaad éhpldkst nent s of the invention and
contain a best de. .The invention.wl. be Lt her i bed by
Feference o the {STPORRTI oo Combebictn s pftessth HGnddE BORIREC 2V 1o
nmeant to | i Menpehfu®s,aR@tetipetdi@e bf MR Pro@Rsddiaikne s low enouesdthacthef orth in
the foregoing description. Variation within the concepts of the

i nventi on armixtpreamanbe cast orexsmded dir¢asky into théreonsainer orHther packaging

Ex le 1 . h ' t |y tg, det ] the | |
of wat or - necHetsm without st i lanikiing 18 i Ah R sl s Vet o, Y
exanpl e Jo5 Opiafeiidfs r&é"ﬁbéﬁé&&%o Rlanufacture the 8ofthbrhan ke Q5ANRE orRbositidns

exanple is a presoak but applies equally to a war ewash det er gent
product. A |thgtpmbcessedrand dispensaiiemdes mottemedmgitionsonyl phenol

Preferred packaging used to contain the compositions is manufactured from a

flexible, easy opening film material.

25 ispensing of t gssed osition
The cleaning composition made according to the present invention is
dispensed from a spray-type dispenser such as that disclosed in U.S. Patent Nos.
4,826,661, 4,690,305, 4,687,121, 4,426,362 and in U.S. Patent Nos. Re 32,763 and
32,81 8, the disclosures of which are incorporated by reference herein. Briefly, a
30  spray-type dispenser functions by impinging a water spray upon an exposed surface
of the solid composition to dissolve a portion of the composition, and then

immediately directing the concentrate solution comprising the composition out of



20  ethoxyl ate WinEhee ReplacefpE 9. 5), a Direct Blue 86 dye, a
f.ragr-ane\;;:f e s I i tifoam 544. These were 1Bosegsys/dodss] acket ed
m X vessel” equipped marine prop agitator. The tenperature of
this prem x was hel d between 85-90][ err]-BI{ 29- .7, 320 to prevent :

gelling. Theg rest of the. .ingredients for this_experinmen e sodi um
Pr1 pol 3 phos TS aPerSHP dr LA ST o o ibcudo 3 aBRRLREE Vh pRoRed rodhrt T e 25
by separ at e sRapeshdwe BEFZure 91 EWReM i HR|pRoMRE R rébvéERomth@packhge edyne 2"
past e processor at the percentages shown in Table 1.

Product i on (agddilincamdtiirsereduatd tire dispewser. eThdsprayeefwalr cancbelBadddlsy ai nute (8
and 9 kg/ m nut %) . The experingnt was di v&jged I nt %Pfiv,ﬁ_l‘d%,fferent sections,
each 2zt gna saape thajicpriomas to the goliqidsieregrmishpps dThe4ispenseh ch r educed
t he -amouat [ond I ductions can
be seen gn %%p’%ﬁrgcaé?lgggl&s ap%%(g#ésrg?%rg%ﬁ ﬁ?%f@'ﬁ%%\%??ﬁ%aﬁgh an el bow
and a 1- 1/ 2'prdvénts théntfbdackdrandsispehsihy of an incoReqietetgimt.uded in Table 1 are
the ratios of water to ash for each of the experinents. Al'so on this

tabl e are the reshiietabow¢ spekificetigepiovisies a basie fariugdenstanding|the bfoadmests t o ash

oLt L) O%of 885l s gl L LT S S SR G O

PCT/ US98/ 004pderstanding of certain s?ec_iﬂc em odimentg of the invention and ¢ontain a b&df | €SS
did we see no cracking or swelling of the blocks. Best results were seen at

a 10. 2modet Erhetinvarion willde furdher desciibed by heferenestocthea fpllosving detaded
extruded ash based product can be mide_ but the éfater | evel hﬁs to be
mai nt ai ned &Kaplger Thespexamples grefgt meant to limit fiesgapg okt apventionthet By or

PATENT S BPRon e reesies fesgiptiphQpgision witlh thEcahcepts ofte

PREM X LI QUlik¥enkib hrd dpgatednt ©dse skilled in the art. PERCENT PERCENT
PERCENT PERCENT PERCENT WATER SOFT 12.1 11. 2
10. 1 8.9 7.6 Nony | Examplg 1 9.4

8.7
(7) ? 15 609 1 The experimgx:ltiwas rug ttct] gé(t l aﬁlg the lexge? '6? ngelr %Leded tg) Ieﬁ%cc-ilé aBL UE

sodium carbonate product. The product of this example is a presoak but applies

equally to a warewash detergent product. A liquid premix was made using wa:cer,
nonyl phenol ethoxylate with 9.5 moles EO (NPE 9.5), a Direct Blue 86 dye, a
fragrance and a Silicone Antifoam 544. These were mixed in a jacketed mix vessel

20 equipped with a marine prop agitator. The temperature of this premix was held
between 85-90°F to prevent gelling. The rest of the ingredients for this experiment
were sodium tripolyphosphate, sodium carbonate, and LAS 90% flake which were
all fed by separate powder feeders. These materials were all fed into a Teledyne 27
paste processor at the percentages shown in Table 1.

25 Production rates for this experiment varied between 20 and 18 Ibs/minute.
The experiment was divided into five different sections, each section had a different

liquid ‘premix feed rate, which reduced the amount of water in the formula. The

percent of these reductions can be seen on Table 1. Product discharged the Teledyne
through an elbow and a 1-1/2” diameter sanitary pipe. Included in Table 1 are the

30 ratios of water to ash for each of the experiments. Also on this table are the results
of the experiment, the higher levels of water to ash molar ratios (about 1.8-1.5)

produced severe cracking and swelling. Only when levels of water approached 1.3
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86 FRAGRANCE 0.3 0.3 0 2
0.2 SI-LI CONE 0.1 0.1
0.1  ANA¥EIS44 10 RS PEF&@%’MER PORT
PERCENT PERCENT PERCENT PERQ:f.I\I'I' PERCENT SODI UM
33.5 34,2 TRI POLY SODl UM
390 gglegs did we seezp@ ogackmg or sv\@ilngg of the blocks. @sﬁresultmmm a LAS
90% FLAKE
TOTAL 1 25%%8r0t061sh molat fZLtbOO 'B}us shov?’s ﬁﬁﬁc&m@le that an emdad ash bas@d 100. 0
PERCEMT priductddh be madeffuRieNater level habtd¥intained aPisdrN8vels inMelideS OF
0. 0037 0. 0038 0. 0039 ~0.0040 - 0. 0041 CARBONATE
MOLES OF to prevent@ewere cracking opegelling. 0. 0056 0. 0049 0. 0042
WATER E RATI O 1.8 1.66 1. 46 1.25
1.04 TER TO ASH RESULTS BAD/ BAD/ MARG NAL/
BEST/ NO GOoOD) W TH TABLE1 SWELLED SVELLED SLI GHT
gACKl NG SC]%/EOTDQYNO PATENT EXAMPLES OF A SOLID FUNCTIONAL PRODUCT S\A,Ekllf)l NG
SVELLI NG CRACKI NG PREMIX LIQUID- FIRST LIQUID PORT CRACKI NG
OR. _
SVELLI NG s
Exanpl e 2 | WATER SOFT g\; R v o |
det er gent D) 594 (1§.77 cm TeT'%dyne pa@?e pr o¢essdr. The
prem x was ] actant Premx 3 5 (whi ch ils 84% nonifoni c a
pl uroni c tiA 18940l —a—rcet— R o——anddl {abouyt—C16
al kyl phos O] | ar gé- gpénul ar sooa fum tr p?)i'yphospha e and
Spray drie 5 . .0T3m,; Ay “n83phesp*cn.dé: e fog'hﬂ A wray%
SILICONE 0.1 0.1 0.1 0.1 0.1
ANTIFOAM 544
10 POWDERS - FIRST POWDER PORT
SODIUM 34 2 35.1 36.0 370
TRIPOLY
SODIUM 39.0 398 40.8 419 43.1
CARBONATE
LAS 90% FLAKE 55 5.7 5.8 6.0 6.1
TOTAL 100.0 100.0 100.0 100.0 100.0
MOLES OF 0.0037 0 0041
CARBONATE
'MOLES OF 0.0067 0.0062 0.0056 0.0049 0.0042
| WATER
MOLE RATIO 1.8 1.66 1.46 1.25 1.04
WATER TO ASH
RESULTS BAD/ BAD/ MARGINAL/ | BEST/NO GOOD/WITH
SWELLED SWELLED SLIGHT CRACKING SOME DRY
SWELLING | OR SPOTS/NO
AND SWELLING CRACKING
CRACKING OR :
SWELLING




dried was neutralized pﬂ or R% Lay drying to a pH of 12-13. The purpose

of thisy o6? er’fﬁ1 e uniformmaterial to be $efuksidos |

Tel edyne Wi ??‘IOU occur r| ng The forrmula for this

experinment is as foI TABLE

2 Sof t V\ater . 10. 972

Noni oni ¢ 3. 500 Dense Ash,

%28813 curf t. t Exafhiea7 6 Tripoly, lar %eSgrzanul ar
urfactan

Ami no tris(methylene 4. 500 phosphoni c

aci d) Dye Thenext example is an example of a warewashmg detergent producedgn a3 1

5
The d h h f
nos ety onfeedshe Patts BroskF, Be BB PhETkA00 0t Syttt potie Gllitelis' " SOt
kg/ m nuts) a9, ﬁomomc ap”it':‘_?:%n cb(ypff ﬂéﬁoﬂighn@%%rbf%ﬁxx%%noj- het dhBdutr ati o of

water to ash was 1.3 for experinent. The Tel edyne process
ext ruder vvail@qalkﬂgd@sphamesacr'jvdmﬁrgé rtnolay sodium tripelyphosphitewnd spragt r ai ght
sanitary pipe. f|t ng at the djschar ge Bl ock

to 20
appr oxi mat eld§‘°§4 P((gmgp gihenesphosphonicacs \ﬁﬁ‘re\?ﬁg Lﬁli’?aé’t%dé‘ﬁ‘ﬁiié’fﬁsrrat ely

fg(r)rperature &%tdrb%ogkég}g&gr% apH 6 Y2135 ?5&%‘?“?“5%‘( %fléa?)t%) Vit er

surfactant tfdRess adiform mna&b%lfédlo(tﬁé)ﬂ‘elbdﬂ'rﬁ)wﬁhout segréguliontecavidgage bl ock
di schar?e tenperature was

- 24- 0 ﬂé@fpmulz)forﬂhrmemmgwlsaﬁfo}bm wi th bl ocks hardening up 15-20
m nutes after di schargi ng out of the Tel edyne, no cracking or
swelling was noted for this experinent. 5

: TABLE?2

Soft Water 10.972

Nonionic 3.500 -
Dense Ash, Na,CO, 49.376

Tripoly, large granular 30.000

Surfactant 1.572

Amino tris(methylene "4500

phosphonic acid) '

Dye 0.080

15 The dye, which is Direct Blue 86 was premixed in the mix tank with the soft

water. Production rate for this experiment was 30 Ibs/minute and a 350 1b. batch
was made. The molar ratio of water to ash was 1.3 for this experiment. The Teledyne
‘process extruder was equipped with a 5-1/2” round elbow and straight sanitary pipe
fitting at the discharge. Bllocks were cut into approximately 3 1b. blocks. The

20  Teledyne was run at approximately 300 rpm and the discharge pressure was about 20
psi. Water temperature for this experiment was held at 15°C (59°F), surfactant_

temperature was 26°C (80°F), and the average block discharge temperature was
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Exanpl e 3 Laboratory sanples were nade up to determ ne the
phase di agram of ATMP, - sodi um carbonate and water. The spray dried
neut r al i WoPSEE6i on of ATMP used in Example 2 is thgcgﬁﬁgs’w’éﬁ"éri al
that is used in this experinent. Anhydrows |ight 10 density carbonate
(FMC gr ade 100{) and water were used for the other ingredients. These
m xt ures wer46°4 (134&0. Prodpetinniran wellewjth blogkshaedeningumEi-20 mlimites atgrer r | F)

ernight. T I n yzed b C d '
Che onsetof Ssterei oot (ine 3FRuf B eshaier SHOLHE Hes AleCTid A anpl e The

results of t gnfkperi ments was a phase di agram whi ch can be seen in
Figure 8. A shift in the onset of the 15 hydr at e deconposition
tenperature as ATMP is added to the m xtures seen. The nor mal

nonohydr at ed ash spike is seen at very low |l evels of ATMP. But with
i ncreased anounts of ATMP, a regi on oé‘ﬂméér proportions of a nore stable

E-form hydr ale] i 4 f
ATNP, vt er and aEhornoRy SRSIAEHE st (BB iR Bl BPATANS
conposi tion waheh chﬂ)ohﬁ&Iﬁﬁdilﬁaﬁ&.eTﬁﬁlé:Prﬁ#aﬂecﬂﬂeutﬂaﬁﬁéWﬁmhafﬁm gediihe

bl ocks with products containing ATMP. The bl ocks cont ai ni ng ATMP are
less |ikely Exanopla@ids theesamsimasiral tat ivused dn Hishexpamivent. shydrous ligh| ocks
contalning Agodeid rbgpat PR PR PTVY) ah§ Waker Here' el For' 8 Bent Pn%‘ésggf}} edZ not
For thi 50eXPehdsaRiitudss war aliBfed A1 Ra& HRE LB blateiin B3N 60F) 8¥&EPL t hat
Bayhi bit AM (which is 2-phosphonobutane-1,2,4-tricarboxylic”acid) was
substi t ut ed overnighf. dFhet sasnplEMRre Then amalyeed byt DE€dd detesmine the ansevefitheo a pH

f 12-13 dried. M xt f thi i al d ter,

Chen pr epar ol GHRPTAcOMBASER BUkS B gk Dy BELT R CXPHEEbO] or 1] F

(330er110) ogg, HSATBR RS DEbA0E WA, B5Gin in he s i Onet Of
Si'tiofr tenperature. 'S Sy I'e

hydrati on deconp stém gave conpara

IrDeC'SI' ;J lUtSS 8\/M0521%y§1rﬂb decsmpdritiin eipbiacirabs ATMERGdREBI0tthOthixtures seezﬂSNI' %8/ 30675
At this ¥ nenemmabsaionehydrated eshaspikarissesncat vext lowdevelaefhABNSe Baovittl can be

obt ai ned by i to.the.fornula, e e t
Phoaphonat esored dn 8090 0RTOME sl G BlolhloBore s BFA EVE B 10
sol i di fi cat i @Rirhtebitdies Sgehy ShRMEwe believe tolbt Scdriplex SPATMMB e dndiashGat i on
systemto extant nonohydrate of ash since it provi des a nuch harder,

stronger sol foyndndWe else believeshatshisisa kompositiah whish lis regponsible for much
improved hardens of the blocks with products containing ATMP. The blocks

20  containing ATMP are less likely to crack than blocks not containing ATMP. Also
blocks containing ATMP can contain a higher Jevel of water than blocks that do not
contain the ATMP.

Example 4
25 For this experiment we ran the same experiment as Example 3 except that
Bayhibit AM (which is 2-phosphonobutane-1,2,4-tricarboxylic acid) was substituted
for the ATMP. The material used was neutralized to a pH of 12-13 and dried.
Mixtures of this material, ash and water, were then prepared and allowed to be
equilibrated overnight in a 100°F oven. Samples were then analyzed by DSC for the
30  onset of hydration decomposition temperature. This system gave comparable results

with a higher onset of hydration decomposition.
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Det ai | ed Di scussion of the Draw ngs Figures 1-7 are data
denonstr gt 't he exi stence of the novel E-Form hydrate odsB$
i nventi o‘&bgﬁgog(#sti ngui shing the E-Form hydrate from si on(e:Tlgggllilum 10
carbonate hydrate fornms. The exi stence ef5-t he novel hydrate and the

differentiation . from conventi onal sodium carbonate- rates are
dlam)nstra!t edI by t Abthis {“F‘Sr"(?ﬁi 1\éye ﬁ’%tm‘nggﬁmuwgﬁffﬁhﬂ??é?#%’q%l grans of
the figures. : ; ' i avfy 106 ‘dﬁ@i}h -
t her rmgr ans %q‘tm{l ﬁ%%? %%fﬁ%ta -i;g?srﬁll bﬁétg&?ﬁ‘%ﬁ%@%nwgoﬁn%gﬁ%%{ an e%%{fg{oﬁgg %ﬁ peak

attributed tash]wetee Brfolrxomilex i§ thepeaiameteodlsl solidifkbton forlthese bygdms. t han
t hat expected for ash sodi um carbonate nonohydrate and ~ ot her known
hydr at es. ThERipighaperatsnlidiioetipe system te eeraianendhydrate offashsince it

o’ PSRN E HE SN Rhef SEBhast 5P B RRLSHBe BB SRR P T hed oy
- X-ray spectroscopy which shows a lack of crystallinity. 20

Figure 1 shows a DSC t hermogram of the product containing hydrated
conpl ex having a hydration dita : s thefDraldngs 134. 7[err] C and al so

shows a ref erenc nohyd at umcar bopate hayipng a nset

hydration peak lgurqsgngg‘ieé%r%wstaﬁm&fg&EX!@!egmfntgﬁMﬁlé@?% E&PW onset
tenperature | : s omichi [ ' LS. fference in
onset ¢ emporSraE FEEEY ind i Binishind 8P BRI FaR Bk Pty TS T08 e

in thisigolichridraekhkite fgat! Thedxiskate bhtedioléldidfiteand the diffdtettifidh
tenperatures is due to the presence of a carbonate/ phosphonat e/ wat er

“conpl ex nat di¢miconTensional sediusneasbonatehiedrates arg demonstirated by thedifferepbialat ure in -
t he DSC t her mgra i ch the g@i{ﬁr al either becones exotherm c or
endot her ni ¢, S¢AnNME calONme EPMSHE HE®¥n of the presence of the

car bonat e/ phosphorad @ikl Renning eABHRNITy IDSEY lchABeaRins e feaderRr0duct

contai ning the conplex with known i um car bonat e nonohydrate. The
resul ts of tthissnesyionishews an sndoititanm peak Bitjmted & the compleArat entetopdretund ¢ DSC

k % ' i k 7
g(é?-/ Ugggﬁgg ¢ gtaxel’t?aﬁysl?ighgr%gnatlilgtoer)‘(%tegteg?or}%rs]ggcg(ﬁ%n% C%Pt;ongte monohyé\gjcega%{ 0675

onset
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reference monohydrate of sodium carbonate having an onset hydration peak
temperature of about 110.2°C. The difference in onset temperature is clear cut and
apparent. We believe this difference in onset temperature demonstrates that a
25  different composition is present in this solid block detergent and that the difference
in onset temperatures is due to the presence of a carbonate/phosphonate/water
complex material. - The term “onset temperature” refers to the temperature in the
DSC thermogram which the material either becomes exothermic or endothermic.
" Further confirmation of the presence of the carbonate/phosphonate/water
30 complex is obtained by spiking a product containing the complex with known
sodium carbonate monohydrate, The results of this experiment is shown in Figure 2;

An endothermic DSC peak due to the 30% sodium carbonate monohydrate spike
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al so found evidenge s as t in Figure. 5,  that at djfferent .ratios
of sodi um car bonat 8™ %W&?aﬁﬁéﬂ?m’?ﬁép ?frfé‘c%am‘%‘}?‘%& yﬁﬁégﬂm‘f ¥ng

T ithgign . . hed
poInts 99 m{éﬁ%[é?lg%ﬁﬁét%ﬂ{:an‘& withdut SligRE it Rdfin gﬁ!ﬁ% gﬁ%ﬁoﬁ&&r% e
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In initial experimentation we have found that the presence of an organic

phosphonate aminotrimethylene phosphonate cooperates in the formation of a

25  sodium carbonate hydrate complex formation. In our experimentation we have
prepared solutions of sodium carbonate and aminotrimethylene phosphonate at
various molar ratios in deionized water. The solutions were dried and the final
stoichiometry of sodium carbonate/phosphonate/water for each combination was
examined. Attached are photographs (Figure 6) of complex products made with

30 varying molar ratios of sodium carbonate to phosphonate as indicated. The
materials are visually different indicating a change in the materials within the molar

ratios shown. We have found that the presence of the organic phosphonate in the
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at about 37°C shows loosely bound water while the peak at about 80°C involves the

complex formation. The TGA data for the product of the invention shows two states
of water in the solid detergent. One state of the water showing a TGA peak at about
20 40°C appears to be water associated with a binding agent (2.7 wt.% of the total

water). The second state of water appears to be sodium carbonate monohydrate
having a melting point of about 80°C which constitutes about 7.2 wt.% of the cast
solid material. Evidence for these states of water is shown in Figure 7 having two
discernible TGA peaks.

25 The above specification, examples and data provide a complete description
of the manufacture and use of the composition of the invention. Since many
embodiments of the invention can be made without departing from the spirit and

scope of the invention, the invention resides in the claims hereinafter appended.



2. The conposition of claiml wherein the or gani ¢ sequestrant conprises
am no tri (nmethyl .ene”ﬂ'm mnmﬁmlﬁﬂnd sodi um salt thereof. 20 :
3. The @P¥3MA6T3 on n the organi c sequestRCGINISOBEMI?i ses 1-
hydr oxyet hyl i dene- 1% 1 °-di- phosp oni ¢ acE or sodium salt thereof.

e

4. The conposition of claim1l1l wherein t or gani ¢ sequestrant conprises
di et hyl enet 'WEGInaldMnt a( met hyl ene phosphonic) acid or sodiumsalt thereof

25 5. The cgnpom tion of claim1 wherein the organic
sequestrant conprl s%§°lé‘[?1 aline detergens competion $QBRTEERE i ¢ acid or sodi umsalt
t her eof . -20-

6. The conposition of | ses
di et hyl enetri am nepent aacet I'C ac%ﬁ)(ll)@t é%oy#?ga&aﬁﬁg#g‘g&?gm toc;ﬂgﬁﬁle

7. The conpositi @oileémoévaljandl wherein the conposition additionally
conprises a builder conprising sodiumtripol yphosphate, sodium
nitrilotriacetate, or m xt ures thereof. 8. The

conposi tfon of clai m Kbhadinding egeat dispreed throwghettdhe soligedetergard, the onpr | ses a
surfactant comprigl fide fd?0haBliSng it SRS Bt ABoAM: BSee> ot RAGHANT O
sequestrant that can cooperate in the formation of the binding agent
comprising an organo phosphonate or an organo amino acetate and water |
wherein, in the binding agent, for each mole of the organic sequestrant
10 composition there is about 3 to 10 moles of the carbonate monohydrate and 5

to 15 moles of water;

wherein the binding agent has a melting transition temperature of greater than about
120°C.

15 - 2. The composition of claim 1 wherein the organic sequestrant comprises

amino trifmethylene phosphonic) acid or sodium salt thereof.

3. The composition of claim 1 wherein the organic sequestrant comprises 1-

hydroxyethylidene-1,1-diphosphonic acid or sodium salt thereof.

20

4. The composition of claim 1 wherein the organic sequestrant comprises

diethylenetriaminopenta(methylene phosphonic) acid or sodium salt thereof.

5. The composition of claim 1 wherein the organic sequestrant comprises -

25  alanine-N,N-diacetic acid or sodium salt thereof,
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m xtures thereof.: 9. The conposition of claim1 wherein the

ﬁﬁﬁﬁihﬁ\%?gsfa%giﬁ m?m@ L !ﬂ;{‘g' R L

conposition of cla conpqgmtlon conprises a blend of
two or nore organophosphonate conpounds, a blend of two or nore

am noacet at e conpounds or a blend of at |east one organophosphonate
and an am noacetate.. 20 11. The conposition of claim1l wherein
the solid conpositgi g dewi thin a
cont ai ner 6. Fhe bimdfditos 1 whereifthe Breafic SotleRall cololR; 1\

conpri ses ahiith ynétriatiddpentaadétic acid or@ﬁdlanmmtme@f surfactant an anionic
surfactant or mxtures t her eof

5 7. The composition of claim 1 wherein the composition additionally
comprises a builder comprising sodium tripolyphosphate, sodium nitrilotriacetate, or

mixtures thereof.

8. The composition of claim 1 wherein the composition additionally
10  comprises a surfactant comprising a nonionic surfactant, an anionic surfactant or

mixtures thereof.

9. The composition of claim 1 wherein the binding agent has a melting
transition temperature of about 120°C to 160°C.
15 .
10. The composition of claim 1 wherein the composition, other than the

binding agent, comprises a carbonate monohydrate and an anhydrous carbonate.

11. The composition of claim 1 wherein the composition comprises a blend
20  of two or more organophosphonate compounds, a blend of two or more aminoacetate

compounds or a blend of at least one organophosphonate and an aminoacetate.
12. The composition of claim 1 wherein the solid is in the form of a pellet.

25 . 13. The composition of claim 1 wherein the solid composition is in the form

of a solid block formed within a container.

14. The composition of claim 1 additionally comprises about 0.1 to 15 wt.%

of a nonionic surfactant an anionic surfactant or mixtures thereof.
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