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ALKALI NE. DETERGENT CONTAI NI NG M XED . ORGANI C AND_| NORGANI C
SEQUESTRERPE3¢88& LTI NG | N | MPROVED SEFTURRPIAL - 5
FI ELD OF THE | NVENTI ON The invention relates to al kaline |aundry
or war ewashi ng detergents. Mre par%icularly the invention

relates to detergents i pellet, solid

bl ock detergent, e S OADOSHT | ;:f Y i ‘f | OULLRy | kalinity and
a variety of otheréﬁgAﬁegg g gﬁagf e Q?I ey |he1ﬁ%§rsdients used
in maki ng the detergent=t ariety of usef ul
functions in the aqueous cl eani ng medi um nmade - fromthe inproved

St i soesho B HEUGREEIGE | O
Al kaline cleaning materials h i ntensi ve research

and devel opment fiHe MBiVetess rSlétes to HIREULHS 1akfatheokor m of aqueous
| i qui ds, powders, 20 pellets and solid blocks. In a nunber of markets such

as war ewas hwageawashingdistexgenies saf Moye aparei ¢utachyythe inmeatgemanount,
solid block detergents ve becone, a det ergent of _.choice. Salid block
conposi ti ong %o Qéé to é%hﬁ?ﬁﬁp%ﬂvﬁﬂt%B%Sf%E%r?gpﬁvBﬂwﬁﬁﬁaliagPé%gents
i ncluding 24 ougsh Nandl g aak gt . e €41 Nioabhfe 9bnconponent
segregation“during transportation and storage and

10 containing a source of alkalinity and a variety of other

detergent additive materials. The ingredients used in
making the detergent cooperate to provide a variety of
useful functions in the aqueous cleaning medium made
from the improved detergent.
15
BACKGROUND OF THE INVENTION
Alkaline cleaning materials have been the source of
intensive research and development for many years. Such
products take the form of aqueous liquids, powders,
20 pellets and solid blocks. In a number of markets such
as warewashing and laundry, where safety and efficiency
are paramount, solid block detergents have become a
detergent of choice. Solid block compositions offer
unique advantages over conventional detergents including
25 improved handling and safety, elimination of component
segregation during transportation and storage and
increased concentration of active components within the
coﬁposition. Further, the materials can be made in a
hydrated form which produces less heat of hydration when
30 dispensed. The materials disclosed in Fernholz, U.S.

Reissue Patent Nos. 32,763 and 32,818 quickly replaced



I ncreased concentration of active conponents within the conposi tion.

Further, the materials can be nade in a hydr at ed f orm whi ch produces -
| ess hedWO88306¢6lr at i on when 30 dispensed. The naterial s BEEUPWNIS51 n
Fernhol z, U S. Rei ssue Pat ent Nos. 32 763 and 32,818 quickly repl aced
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convention d | for of det nts in_a . nunber
o i ndustrt SRRt BRI, 4l £ (OIS SE RS 8 1n g ¢
typically useehHay dsSpeMIcNG {d1€ ana 119§t£§6x9§£6r_1é1! th Bk &@s er spray-on
di spenser. In the 5 di spenser, the detergent is conbined with a major
proportion of watlire pledthngery-s aet grgeitaighosd dvye dispessingithethat is
added to wash water in a _washing machi ne, to forma wash sol ution. The

wash soIutléﬁtergeonﬂﬁFQxﬁHWﬁﬁ%ﬁi%ﬁ??VEP% *%RF%ﬁ??clé“‘§H@%essfulIy 10

renoves 4 he g5 t removal ) is
nost congm)nl y%yﬁrias{e%?d %o%éaﬂ%o{er%te%hcgﬁ%ﬁ{%Wm ty usig I n
manuf act uri pgoctertdeirergfeMater prébuees Hfdetdrdent tyoteent ngtade al kal i

nmet al hydr oxi des, alkali netal silicates, alkali netal 15 carbonates
and ot her t@eiladion ithwtgas ca@s%ﬁscboto washiaien| 1 AMRSALAEl det er gency

can be obtalneqﬂfro o t he us kaacta nalgrlals y cally,
ani oni c or sﬂ?f%c"f flé or?‘rrulnglfeed” %Ro :Hé‘ﬁ ‘gxétergents
when contacted with a s011ed article, successfully
10 removes the soil froﬁ the article. Such detergency
(soil removal) is most commonly obtained from a source
of alkalinity used in manufacturing the detergent.
Sources of alkalinity can include alkali metal
hydroxides, alkali metal silicates, alkali metal
15 caibonates and other typically inorganic based
materials. Additional detergency can be obtained from
the use of surfactant materials. Typically, anionic or
nonionic surfactants are formulated into such detergents
with other ingredients to obtain compositions that can
20 be used to form cleaning solutions having substantial
soil removal while controlling foam action. A number of
optional detergent ingredients can enhance soil removal,
but primarily soil removal is obtained from the
alkalinity source.and the anionic or nonionic
25 surfactant.

- One typical ingredient used in manufacturing cast
solid detergents includes a hardness ion sequestering
composition. Such compositions are used to soften water
by sequestering typically divalent and trivalent metal

30 ions that are commonly found in varying type and

compositions of water drawn from local water utilities.



with other ingredients to obtain conpositions that can 20 be used to form
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geographi cal |ocation, service water can _contain substanti al
quantiti®s slatesrr olest eke¢ales haverndfifeséngnugpesi angt cal ci um and ot her
di val ent or trival ent _Lnorganj c species that can be present in hard

5 water. (MOECTHFERTChLe T eft TypEsSBAgLes in bRReWRFEEI-on of such
i norgani ¢ SpegliR% 1TV (e L than abdWP! £8b! Yol §RL Ry guk 150 ppm

of hardness i0ns determ ned as caIC|un1|§pcon5| eréﬁéﬁg? water in
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- such hardness iqns using nultival ent anionic
locales. Most hardness sequestering agents act to

10 complex such hardness ions using multivalent anionic
inorganic and organic species. The most common
inorganic sequestering agent, in these applications,
comprises a condensed phosphate hardness sequestering
agent such as tripolyphosphate, hexametaphosphate,

15 pyrophosphate and other such phosphate materials.
Similarly, more expensive organic sequestering agents
are also known but are not preferred. Organic
sequestering agents such as nitrilotriacetic acid,
ethylene diamine tetraacetic acid, nitrilotriphosphonic

20 acid, 1-(hydroxyethylidene)-1,1-diphosphonic acid and
others have been known for mahy years to be effective
sequestrants for detergents used in aqueous systems.
One commonly avaiiable inorganic sequestrant, sodium
tripolyphosphate is known to have protein peptizing

25 capacity that tends to aid in the suépension of protein
in washing solutidns used in warewashing. However, to
date sequestering agents have not been known to provide
cleaning properties to detergent compositions.

l Jacobsen, U.S. Patent No. 4,105,573 discloses the

30 use of a combination of an alkyl phosphonate, wherein

the alkyl group contains 10-24 carbon atoms, with a
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10 phosphonate compoundl
Baeck et al},'U.S. Patent No. 5,019,292 teach a

fabric softening clay in a laundry detergent. Ethylene
diamine tetramethylene phosphonic acid is used as a
builder in certain examples without other sequestrant

15 compositions.

Krummel et al, U.S. Patent No. 3,985,669, Campbell

et al., U.S. Patent No. 4,216,125; O’Brien et al., U.S.
Patent No. 4,268,406; Corkill et al., U.S. Patent No.
4,274,975; Ward et al., U.S. Patent No. 4,359,413;

20 Corkill et al., U.S. Patent No. 4,605,509; Lewis, U.S.
Patent No. 4,698,181; and Bruegge et al., U.S. Patent
No. 5,061,392 teach that organic phosphonates can be
successful co-builders that function by chelation of
additional calcium and magnesium ions. Note that Lewis,

25 U.S. Patent No. 4,698,181 teaches that the overall
detergent composition is successful at removing organic
soii stains such as food and beverage stains. Glogowski
et al., U.S. Patent No. 4,983,315 teach a technology
similar to that disclosed above and specifically teach

30 that chelation agents can bind transition metals in

soils to enhance cleaning performances.
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In any highly competitive market, a substantial
need exists in improving the properties of detergent
systems. In improving such systéms, the cleaning
properties of the systems are examined for the purpose

15 of obtaining sufficient cleaning of all types of soils
.including inorganic soils, food soils such as fats, _
carbohydrates and proteins and organic soils obtained
from the environment such as hydrocarbon oils, pigments,
lipstick, etc. Such improved detergents can obtain

20 adequate cleaning of a variety of soils at reduced

concentrations.

BRIEF DISCUSSION OF THE JNVENTION

We have discovered that, in the alkaline detergent
25 compositions of the invention, a blend of an organic and
an inorganic sequestering agent can substantially soften
waﬁér and can substantially improve organic soil removal
' properties. More particularly, we have found that the
combination of a source of alkalinity with a blend of a
30 condensed phosphate sequestrant and an organic

phosphonate sequestrant, wherein there is less than



WO 98/ 30666 PCT/ US98/ 00451

5 - Lastly, Bartolotia et al., U S Patent No. 4, 000, 080;" .
Rose, UV %3666t No. 4,072, 621; Schwuger et al ., U BCT/P898409451No.
4,148, 603; and Ferry, U S. Patent No. 4,276,205 teach that certain

conbi nati ons of 5 builders (not a conifination of a condensed phosphate

and an _or ganqphosphanat rovide goad resulis in articular
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phosphate sequestrant and the organic phosphonate

10 sequestrant provides'excellent water softening or water
treatment of service water used in making -the detergent
concentrates of the invention, but also provide a
substantially improved soil removal property for organic
soils to the detergent. We have found that the source

15 of alkalinity, a surfactant material and the mixed
sequestrants cooperate to provide substantially improved
soil removal when compared to similar detergents
comprising a source of alkalinity, a surfactant and a
single component sequestrant such as either sodium

20 tripolyphosphate, an organophosphonate, or a polyacrylic
material. Further, we have found that the detergents of
this invention containing a blend of condensed phosphate
and an organic phosphonate is superior to other
sequestrant blends. The detergents of this invention

25 including the condensed phosphate and the organic
phosphonate is superior to a blend of, for example,
sodium tripolyphosphate and a polyacrylic acid mate&ial.
We have found that there is some aspect of the blend of
a condensed phosphate and an organic phosphonate

30 @particularly in hard water to remove soils such as

lipstick, coffee stains, etc. that substantially



25 conpositions of the invention, a blend of an organic a

nd

an
I nor gani g, tering agent can substantially soften r can
Lant VRPEGASR, | pCABaobit

subst ant rove organic soil renoval propertie

particularly, we have found that the conbi nati on of a source of
al kalinity wwth a blend of a 30 condensed phosphate sequestrant and an

organi ¢ imphasphdned £1 seaneshl ans, ovbgiaka . t hgeepks 1L9ss thian

98/ 30666 PCT/ US98/ 004

51

6 aboutther e s ppener it §raesiorhbatBedy calaiuphospboesium ion

3 D)o Qatﬁg.goqﬁogitiog agd mgeiei at | east about
one part by SReiYtSorIbr ¢&hi X PRosPRONBEESL SPeEifEe¥iFhnt per each 100
\Wthin these
P énoval
obt ai nedd wi tlH pexpiett eaindadehesofothi sgurces. The Yathawetfiewnd that the
bl end of the condensed phosphat e sequestrant and the organic

(measured as_P) n there is

parts by weiggi¥stdnt €119 &PHERNSCH-HH0sPRhE §89HESELARL &

pr oduct ranges surprising and substantial organic sol

phosphonat e *>f¥¥

N . .
o CheTl oI G VO esd L8 FBKR"G BEECHELEEIER ropgye

of the inventio So provide a substanti

renoval propey eldver gt Cthe comPihstiont B HEHEESEPLNtYE 1

that the source 15 of alkalinity, a surfactant materi al

and

Uel® r SFPant 6vPaks andefheningrgarisofivailegtoomat er

concentrates

vER Ui |
Begylound

he m xed

WO.

S

sequest r ant $heogmerabi bipy ovf dehe ubsganicabbyli pplyvallent mesaill renova

when cqﬂ?argqgﬂé§ln1lar detergents

We have found that the combination of a condensed

phosphate sequestrant and an organophosphorus

sequestrant provides the highest quality soil removal.

For the purpose of this invention, “condensed phosphate”

15 1zrelates to an inorganic phosphate composition containing

two or more phosphate species in a linear or cyclic

polyphosphate form. The preferred condensed phosphate

comprises sodium tripolyphosphate but can also include

condensed phosphate such as pyrophosphate,

20 hexametaphosphate, cyclic condensed phosphates and other

similar species well known to the artisan in detergent

chemistry.

The term “organic phosphonate” includes a

phosphonic acid, diphosphonic acid, triphosphonic acid,

25 etc. compound or its alkali metal salts thereof.

Such

phosphonic acids are typically formulated having an

organic compound or backbone having one or more pendent

phosphonate groups.



conprising a source of alkalinity, a surfactant and a single conponent
sequesthﬁg such as either sodium 20 tripolyphosphate, an

or ganop %Wﬂﬁﬁ ¢e, or a polyacrylic material . FurthePCTHEo8MA4 f ound
that the detergents of this inventi containing a blend of condensed
phosphat e and an organi ¢ phosphonate is superior to other

sequest rant Thiarda 1y Th?rﬁﬁi SHARHS Hodgl Safé'\@?é}tdé}{t &ee 1 ggl uding the
condensed phosphate "and theé organic phosphonate is superior to a blend
of, for examplteogen orsaminbuorn rei ymadsy il syt t adzen e ampalyd sy | pel phed
naterial. have fo nd that there I s some aspect_of the blend of
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water to re ils such as Ilpstlck cof fee stains, etc. that
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is obtained. W believe that there i g sone interaction between

cal cium magnesiumion or other di- q trivalent netal species with
substantially organic food stains dried fr P, 5 lipstick and ot her
soi|l sources. The interaction betmeeq the organic soil and the
inorgaqég di val ent or trivalent ions tend to forma difficult to
renove soil . W believe that the comfithation of sequestrants i nprove

the renovability of the organic soil polyvalent netal 10 bl end.

Such a group is characteristic of organophosphonic acid.
(phosphonate) compositions. Such organophosphonates
include compounds such as aminotris (methylene phosphonic

15 acid), 1—hydroxy—(ethylidene)—1,1—diphosphonic acid, 2-
phosphonobutane-1,2,4-tricarboxylic acid, ethylene
diamine tetra(methylene phosphonic acid), diethylene
triamine penta(methylene phosphonic acid),
ethanehydroxy—l,1,2—triphosphonates which can be hyd;oxy

20 substituted where desired, oligomeric ester chain
condensates of ethane-l-hydroxy-1,l-diphosphonates and
other well known organic phosphonate species and ﬁheir

alkali metal salts thereof.

25 : BRIEE_DlﬁCHSSIQN_QE_IHE_DEAHING
The figure is an isometric drawing of the preferred

wrapped solid detergent.

DETAILED DISCUSSION OF THE INVENTION
30

Active Ingredients

An alkaline detergent composition can include a
source of alkalinity and minor but effective amounts of

other ingredients such as a chelating agent/sequestrant



We have found that the conbination of a condensed phosphat e

sequestr, i an or ganophosphor us sequestrant provi | ghest
qual ity @@%PBE%F{DVGJ For the purpose of this invent #’g:&%stgglg?fgtnsed
phosphate” 15 relates to an inorgani c phosphate conposition containing
two or nore phosphate species in a linear or cyclic pol yphosphat e

form The pneferdpda clondesheagphgenbatach as e6HRLIMS BypeetildPite or

tripol yphosphate but can al so incl ude condensed phosphate such as

pyr ophosphatlwdrQ@emaemma@ﬁosphaﬁ@zy@?csu@hcéﬁdén%@tﬁl@@@pm @&n and ot her
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di phosphonl c aci d, triphosphonicpagd.i ne23Rixeeconpound or its al kali
netal salts thereof Such phosphonic acids are typically formul ated

havi ng ah orgbalcleanpngndompobatkbonprbdmceg aceoadimy & gearient
phosphonat e groups, WO 98/ 30666
PCT/ US98/ oo4ivention may include minor but effgctlve ?Vﬁﬁ&%quf one
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core compoun one phosp an. e group typically
has the sﬁﬁﬁﬂﬂéﬁe an8 improve soil removal_performance of the

composition. The alkaline matrix has a tenancy.to

10 solidify due to é change in state rélating to work done
by the manufacturing equipment or due to the activity of
an alkaline source in fixing the free water present in a
composition as water of hydration. Premature hardening
of the composition may interfere with mixing of the

15 active ingredients to form a homogeneous mixture, and/or
with casting or extrusion of the processed composition.
Accordingly, an alkali metal hydroxide or an alkali
metal carbonate or other alkaline source is preferably
included as a primary alkaline source in the cleaning

20 composition in an amount effective to provide the
desired level of cleaning action yet avoid premature
solidification of the composition by the reaction of the
caustic material with the other ingredients. However,
it can be appreciated that an alkali metal hydroxide or

25 other hydratable alkaline source can assist to a limited
extent, in solidification of the composition. It is
p;eferred that the composition comprises about
0.1770 wt—-%, preferably about 10-60 wt-% of an alkaline
source, most preferably about 20-55 wt-%. The cleaning

30 capacity can be augmented with a second source of

alkalinity. These percentages and others in the
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Active Ingredients érgent conposition can Ynclude
a sour geuetealdsal ictinpr iaed arnidxrbdndteeffand istmrmy®wr s of ot her
i ngredi ents such as a chel ati ng agent/sequestrant WO 98/ 30666
pCT/Usgg/ooaggallnlty Such an alkalinity source can comprise an
alkali metal carbonate augmented by other caustic or
basic materials. Typical carbonates include sodium
10 carbonate (Na,CO0;), pbtassium carbonate (K,CO3) or other
typical carbonate sources. Such carbonates can contain
as an impurity some proportion of bicarbonate (HCO; ).
Such a carbonate source of alkalinity can be augmented
using a variety of other inorganic sources of alkalinity
15 or inorganic bases.
Suitable alkali metal hydroxides include, for example,
sodium or potassium hydroxide. An alkali metal
hydroxide may be added to the composition in the form of
solid beads, dissolved in an aqueous solution, or a
20 combination thereof. Alkali metal hydroxides are
commercially available as a solid in the form of prilled
beads having a mix of particle sizes ranging from about
12-100 U.S. mesh, or as an aqueous solution, as for
example, as a 50 wt-% and a 73 wt-% solution. The
25 cleaning composition may comprise an alkaline source
other than an alkali metal hydroxide. Examples of
useful alkaline sources include a metal silicate such as
a sodium or a potassium silicate (with a M,0:5i0, ratio
of 1:3.5 to 5:1, M representing an alkali metal) or

30 metasilicate, a metal borate such as sodium or potassium

borate, and the like; ethanolamines and amines; and
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chagge in fﬁ@@aisﬂ;ﬁérQﬁmmpn&yWQYHﬁf??;e inyeihbepaa?ﬁagu
or due to the activi 0 ... an a | ne source._i i Xi_n
present in ng@erqg) : ¢i?ﬁF%&rW%%eghb?§h§ﬂr%??gﬂg BRefR
of ‘the compesid iLdB | HEIAE Mtfofl¥i68s0T 4HE clmpod

to forma honobgeéneous m xture, W th casting or

idify due to a

ar pmg equi pnent

g tge f.ree water

BréakdPdeni ng

¢hiue imHagr edi ents

extrusi on of the

processesl camuisided aN.secondeEalkaliye asuat&ain ant amohydr @i de or an

al kal i met al carbonate or other al kaline source is pr
i ncl uded as aPrt vl &0 khiwhe? souFE@at ATt ABOBNEANFAD 1288

an anmpunt effective tf grovjde th

desired .
yet avoi d prdtRsiEiul caguiididnt af?%nr8§3%%§PE§§§§§i$58%

eferably
rég¥posiitthon in
eaning action

I
nﬁﬁopﬁ reaction

of the Sapsticegaterial with the other ingredients. However, it
can be appreciate t%at an al kali netal hydroxide or 25 other hydratable

al kal i ne source can assist to alimted - extent, in so

the conposition. It is referred that_the conposition
rq% P Cleaning Agents P

The composition can comprises at least on
agent which is preferably a surfactant or surf
system. A variety of surfactants can be used
cleaning composition, including anionic, catio

15 nonionic and zwitterionic surfactants, which a
commercially available from a number of source

discussion of surfactants, see Kirk-Othmer, En

lidification of
conpri ses about

e cleaning
actant

in a

nic,

re

s. qu a

cyclopedia

of Chemical Technology, Third Edition, volume

900-912. Preferably, the cleaning composition
20 an anionic or a nonionic cleaning agent in an

effective to provide a desired level of cleani

8, pages
comprises

amount

ng,

preferably about 0-20 wt-%, more preferably about 1.5-

15 wt-%.
Anionic surfactants useful in the present
25 compositions, include, for example, carboxylat
alkylcarboxylates and polyalkoxycarboxylates,
ethgxylate carboxylates, nonylphenol ethoxylat
carboxylates, and the like; sulfonates such as

alkylsulfonates, alkylbenzenesulfonates,

cleaning
es such as
alcohol

e

30 alkylarylsulfonates, sulfonated fatty acid esters, and

the like; sulfates such as sulfated alcohols,

sulfated



0.1-70 wt-% preferably about 10-60 wt-% of an al kal i ne source, nost
preferably about 20-55 wt-% The cl-eaning 30 capacity can be augnented
with a 8%{3686ur ce of al kal inity. These percent ageBCHH®#MEr s in

t he 10 specification and cl ai ns
are based on the actual active matetfal s used. These conposi tion

mat erial s aggc@,@l@qd etho%ﬁaaﬁ%éeo% %at@d"%[ll(?%i‘pﬁ{ér%lss with an active
content of 5 (e.g.) %to 100% of the mat'eri al For the
purpose of ahikylapdlfisdas orgultffveswadddalatres,y alky]mheme oalf L) | svd a

car bonat e base squr ce of alkalinity. Such an alkalinity source can

conprise anthe ldig |a%t%°%£%%fgrﬁ§%ﬂlb§%>ﬁ@%mh%¢% or 10
basi ¢ miteréglt%)rs, £ near atePSr t’é%[ are % &k e
err po ( err]

(Na[err]Cg assium ca jonat' e typi cal

car bonatse samkgzq&rylsuﬂrf&ﬁart@n@tlgﬂaacaﬂé:ﬂrﬁ@1rfonatea,s aar{ulf@tytfyty sone
proportion of bicarbonate (HCO err]) Such a carbonate source of

al kal i nity samrobelasgiiftes 15 usi ng a variety of other inorganic sources
of alkalinity or, | Jorgani uitabl.e alkali metal hydroxides
i ncl ude, tor exahpe°n gsébrrﬁcatﬁ%l spd{s%@‘} Ay dE An alkali netal
hydr oxi de mpymesaddeshd,o fﬂalﬁw&%s@ Havithg e SPryE 0l Béne SGk{ g beads,

di ssol ved in an aqueous sol uti on, ccnbi nat ion thereof Al kal i
met al hydr oppdgmear @s a pnm:m:mcloa‘i Iqhea\samﬁﬂntmrets medlsadule J n Sdﬂ@hf or m of
prilled beads havi ng m X of, part icle, or as an aqueous, sol ution,

as for *kanpPBiondca %{?f\ﬁc'c%"ﬁ:rﬁ:l incindg,.- %025 eXAMRLS orFhlomkinet eani ng
conposi tiony gﬁ)é%%orrprdegﬁj nd ef lkaI g{]ﬂ% urc%,&tﬁ trl@no@{'ea?l fﬂ(é nmet al
se

hydr oxi de. arfpl'es I’k sdurces i ncl'ude” a neta

silicate suamk@a—@amwrpdlrye&mteaﬁlgwc&ﬂ ieaaiearo vuﬂ hfattya Merr]O S @2
ratio of 1:3.5 to 5:1, Mrepresenting an 30 alkali nmetal) or netasilicate,
a metal borateobgdis; @plyalksd@ingmasidsotiaes mardomdias surh tde | i ke;

g&??&gbg?bg%gfyl ﬁ%lyéypcos Sad¥M sorbitafPa3¥ 8% se esters anda

15 their ethoxylates; alkoxylated ethylene diamine; alcohol
alkoxylates such as alcohol ethoxylate propoxylates, _
alcohol propoxylates, alcohol propoxylate ethoxylaté
propoxylates, alcohol ethoxylate butoxylates, and the
like; nonylphenol ethoxylate, polyoxyethylene glycol

20 ethers and the like; carboxylic acid esters such as
glycerol esters, polyoxyethylene esters, ethoxylated and
glycol esters of fatty acids, and the like; carboxylic
amides such as diethanolamine condensates,
monoalkanolamine condensates, polyoxyethylene fatty acid

25 amides, and the like; and polyalkylene oxide block
copolymers including an ethylene oxide/propylene oxide
block copolymer such as those commercially available
unde; the trademark PLURONIC™ (BASF-Wyandotte), and the
like; and other like nonionic compounds. Silicone

30 surfactants comprising a hydrophobic silicone group and

a hydrophilic group such as ABIL B8852 can also be used.
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11 ot her |ike al kaline sources. Secondary alkalinity agents are
commmonl vy, %ﬁkb l e in either agueous or powder ed fonp %ﬁs@ﬁgf whi ch
is useful” ' Tormul ati ng t he present cleaning conp05|t|o

conposition may 5 include a secondary al¥aline source in an anount of
about 0.1 to 4 wt-% G eater anmobunts can interfere with successf ul
casting and can r@dmb@npcoduzfadtannsiuBaEul forstiabilhistipn inlG

Cl eani ng Agents The conpagsition, can, conprises at |east one
cl eani ng clegpehro mﬂ’n‘?‘&ﬂ’no%tb%f éPébF?nétéﬁﬁﬂﬁc%n?aBP%rspé&eé'h‘tngr

SVSte”“A‘”HAéidagf Hﬁ£§0é88§5 &2 r?ﬁa9§ aéBoﬁdFeylﬁhﬁaQ' osition

I ncl udi ng ani oni C, IonicC IonicC ZW t oni C sur ant s,

which are mor?&imﬁﬁ§$ aliyhawg |a<'.i.bdyQ. fdxoralacemﬂoe;{ham‘n§owaﬁ5xyf@tea
di scussi on of surfactants, see Kirk-Q hnmer, Encycl opedi a of Chem cal

Technol ogy, atky tamEthes onal kokphetes pégethyleneg@emgmg, Préiderzatlies t he
cl eani ng conposition c I se 20 I Qni, c a.noni oni ¢ cl.eani ng agent
Tn°an amountSuch agra cBrresnyarpras PRl deuhi dazPatBe: of Crediiny -
preferabl y apaudy @30 ¥tnda) UpL enpbibeIahky 8RAULKL Pike; antd W -%

Ani oni ¢ surfactants useful 1 n the present cleaning 25 conpositions,

I ncl ude, f(Nquaﬁﬁmm&xycammonyhmtealsechaasfor exahbpyk¢ar boxyl at es and

polyalkoxycarbo | at es, al cohol et hoxyl at e car boxyl at es, nonylphenol
et hoxyl ate 2al W%%%ym%fésamQﬁalPWeCPAQéldguﬁpaﬁa?§§n§acﬁu§§

al kyl sul pongi ooy o ofl Denzencaul {oTaLeR, Analiuhanyl selfepates.

sul f ona fat y |&2
n- tetradecyldlmethylbenzylammonlum chloride monohydrate,

a naphthylene-substituted quaternary ammonium chloride
such as dimethyl-l-naphthylmethylammonium chloride, and
the like; and other like cationic surfactants.

15 Detergent compositions made according to the
invention may further include conventional additives
such as a water softening agent, apart from the claimed
sequestrant blend, a bleaching agent, alkaline source,
secondary hardening-agent'or solubility modifier,

2b detergent filler, defoamer, anti-redeposition agent, a
threshold agent or system, aesthetic enhancing agent
(i.e., dye, perfume), and the like. Adjuvants and other
additive ingredients will vary according to the type of |
composition being manufactured. The composition may

25 include a chelating/sequestering agent such as an
aminocarboxylic acid, a condensed phosphate, a
phoéphonate, a polyacrylate, and the like. 1In general,
a chelatlng agent is a molecule capable of coordinating
(i.e., binding) the metal ions commonly found in natural

30. water to prevent the metal ions from interfering with

the action of the other detersive ingredients of a



the Iike; sulfates such as sulfated al cohols, sulfated

al cohol ethoxyl ates, sul fated al kyl phenol s, al kyl sul f ates, .

sul f osuswo 9830866 al kyl et her sul fates, and the like; Mfﬁm@pmte
esters such as al kyl phosphate 5 esters, and the like. Preferred anionics
are sodi um aIkyIaryIsquonate al ph¥ 4oleflnsulfonate and fatty

al cohol sulf ni_oni urdragt i

conposi ti onETeFH&P&dgoﬂ?&%tﬁg\ﬁ ngcrh% CrI ﬂ%f?n}eé%gdgdseﬂél}bﬂ%%é& as a
portion of fhe suisbagiaee il %%U|aetr§lé(§hold AN ORiHers Ulfeaided sin ncl ude,
for exanple, chlorine-, benzy;-, methyl-, ethyl-, propyl-, butyl- and

other |ike an eaflflexcltlc@ppa@m -y ettngl ferrakgl wec ¢ ceherae?nglq)fcqrquyltlon
al cohol s; ponaIkern oxi de

fr.ee noni oni cs. su as_ 15 I
pol ygl ycosi 48§1U8EShidP tad i r(‘5"§erlest ezﬁ‘?g’q f’i%lﬁ%"e‘#mxyl at es;
al koxyl ged 58y Lgne d'o@“a”%he%'a‘%‘l /se ned P A taﬁfeerh as al cohol

et hoxyl at e propoxyl at’es, al coho oxyI at es, cohol propoxyl ate

et hoxyl ate pUeR@EW atzﬁmooalmmmlm haxiydsatimdiitdey | Bdesexampl & he 20
| i ke; nonyl phenol ethoxyl ate, polyoxyethyl ene glycol ethers and the

li ke; car bomthdr@eqmtémlém%t@%tlc agidrc dHetr e QteriRcefol g oxGEE hyl ene

esters, eth ted an . coI sters .of f 1 and the |ike;
car boxyl iC ?ﬁ)ﬁg ygl?&?d&% etheec 'E'acrreitnlec ca(;aén(f;e/n@ es) r25

monoal kanol gtrhy@ﬁag@cgedm hy@insexyaiindenadetiy aeidl (HEDEA] fes, and
the Iike; and pol yal'kyl ene oxide bl ock CpEonners i ncl udi ng_an et hyl ene

oxi de/ mmpyﬁemw&led@trlanmwrﬁmqmm €T RAnos eanndrivke clhlc?y

avail abl e under the tr rr B a do nd the
30 like; and ot F&P™PrRE ?1 e@sggnBRg\lF&aet %UI(S ?BE e & etngnts
conpri si ng éoﬂégé%b&b'ﬁxélldde(?@a&lﬂ:ﬁ% PHtassiu@ Byﬁ&&pﬁéph@t@r oup such as
ABI L[ err] B8852 can al so used WO 98/ 30666

PCT/ US98/ 00458lium and potassium pyrophosphate, sodjigm Cati oni ¢

surfactants “?L%‘;Eypﬂgépha@é,“%'o Bt hgxametaphosphate, and the like.

15 A condensed phosphate may also assist, to a limited extent,
in solidification of the composition by fixing the free )
water present in the composition as water of hydration.

The composition may include a phosphonate such as
1-hydroxyethane-1,1-diphosphonic acid CH,C(OH) [PO(OH),],;

20 aminotri (methylenephosphonic acid). N[CH,PO(OH),);;
aminotri (methylenephosphonate), sodium salt,

ONa

POCH,N [CH,PO (ONa) ,] ,;
25 |
_ OH

2-hydroxyethyliminobis (methylenephosphonic acid)
HOCH,CH,N [CH,PO (OH) ,],;

30 diethylenetriaminepenta (methylenephosphonic acid)

" (HO) ,POCH,N [CH,CH,N [CH,PO (OH) ,] ,] ,;

diethylenetriaminepenta (methylenephosphonate), sodium
salt CoH(p5.5)N3Na,0,5Ps (x=7);

hexamethylenediamine (tetramethylenephosphonate),



cl eaning conposition for sanitizing or fabric softening, I ncl ude

am nes s_primary, secondary and tertiary nonoag; ! Cerr]
oM igh B P

al kyl chai ns, ethoxyl at ed 5 al kyl am nes, al koxylates 0

et hyl enedi am ne, i m dazol es . such agsa

| - (2- hydr oxyet hyl ) - 2-i m dazol i ne, a 2-al kyl - 1-

(2- hydr oxyepbyhlsdunis#aold, gr ,, N, K 08, Pi Ke=6and quat ernary ammoni um
salts, as for exanple, alkquuaternary anmoni um chl orj de surfactants

such asd 101035-(@4@@"(6(11@@@[@#6}@1@ mmm?:WWEhFori de,
napht hyl enseCiRat [HRLFOS AN or e e o SEn TR gAY (et phogprbrys

dinethyl-I-g@g@t@¥b@e§hylannoniun1ch|oride, and the |ike; and other
li-ke cationic surfactants. 15 Det er gent conpositi ons nmade accordi ng
to the 5 Ai prefierved mEyospcmase covbirticmienBI¥RaknA R RMRe S such

as a water softenin gent,. .apart fromithe clained . sequestrant bl end,
a bleachingn35§ﬁf§lg?§a?7rﬁ%&§$}P8eP£°§ph°%ﬁ§§jn8§r? ﬁ%?%&ﬁé%hf%uf nt or

sol ubility gpdi bheEphorfte GBI GaNk1khll efourdef @anBE, tabdinPdrRRRE tion
agent, a threshol d agent or system aesthetic enhancing agent

(i.e., dye, ipepf ohe)nigkere madh kbat Aghexaris ldkdlet aerno headddini ve

ingredients will vary, accordin o.the e of .. 0sl tion being
nanufacture@?STﬁ8n85%58§i ¥6%1%%§ragéza%%€ J:gcglgﬁeﬁggghgﬁéequestering
agent sygh @po8Bhonateaid AP A8y birefegtéd. a condensed phosphate, a
phosphonate, a polyacrylate, and the like. In general, a chel ating

agent i s a nol ec RE. xeaeprxybitesordi habiagior usejag CleARdPAg) the netal

:g?:rggrrﬁggé%ﬁ¥gukﬂc &E%}”f%r §§Em$?é?rpéPyQEP¥fE& Lgfd?Etal ions from

maleic/olefin copolymer, acrylic/maleic copolymer,
polymethacrylic acid, acrylic acid-methacrylic acid

15 copolymers, hydrolyzed polyacrylamide, hydrolyzed
polymethacrylamide, hydrolyzed polyamide-methacrylamide
copolymers, hydrolyzed polyacrylonitrile, hydrolyzed
polymethacrylonitrile, hydrolyzed acrylonitrile-
methacrylonitrile copolymers, and the like. For a

20 further discussion of chelating agents/sequestrants, see

Kirk-Othmer, Encyclopedia of Chemical Technology, Third

Edition, volume 5, pages 339-366 and volume 23, pages
319-320, the disclosure of which is incorporated by
reference herein.

25 Bleaching agents for use in a cleaning compositions
for lightening or whitening a substrate, include
bleaching compounds capable of liberating an active
halogen species, such as Cl,, Br,, -OCl  and/or -OBr ,
under conditions typically encountered during the

30 cleansing process. Suitable bleaching agents for use in
the present cleaning compositions include, for example,

_chlorine-containing compounds such as a chlorine, a
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the action of the other detersive ingredients of a WD 98/ 30666

PCT/ US98/ 00451 : 14 cl eani n o
conposi WQPS306pe chelatlng/sequesterlng agent may al BP0 dn as a

t hreshol d agent when included in n.effective anount. Preferably, a

cl eani ng conposition i ncl udes about®0.1-70 wt- % preferably from about

5 5-60 W - gcﬁlgggk@t'Eﬂggggbgﬁger'@QeQQQQ%d halogen-reld3&fitqg

am nocar boxy¥ c acids inclu exanp e

n- hydr oxyet Bginpsunaei aaelludeathd, adikialiil aietiadceti c acid (NTA),
et hyl enedi am net etraacetic acid (EDTA),
N-hydroxyetﬁyphéPﬁyﬂéﬁéaﬁaﬁFﬁéﬁﬁva@@@ﬂ?%ﬂﬂﬁfqﬂqﬂgﬁgﬁlumi@hOSPhate'

dlethylenet %Snaggggntaaggalgyggbgl EE ggyigg 8ne and

Exanpl es of osph S “uSe e presen conposi tion

i ncl ude SSOdHEE!h@BQaﬂQhé§ShH@ @h@hqm@sphmapsulateﬁo@mraﬁm pot assi um
pyrophosphat e, sodi um tripol yphosphate, sodi um hexanet aphosphate, and

the |ike. 48urpesomdyneaddopbespisete tmawrmaweaécén%tstatbalaw f etheext ent,
in solidification of the co 03|t|on fixing the free ter present
in the conpBailPFéReasSONECEr L dFﬁW‘&ﬁltlon (see, for fxa osition may

I ncl ude a phosph a l4- h | phosphoni ¢ acid
CH3C (OH) | g(CEEQFerrF%Fer? 6182814an¥ﬁ%f???ﬁ£?ﬂ?FLné%ﬁgsphon|c aci d)

N[ CH2PQ( OH) fgesellbketre] of whichardisndidonpetdatiesh éphosyfleareates , sodi um sal t,
ONa POCH2N[ CH2PQ( ONa) 2] 2;. 25 -
10 herein). A bleaching agent may also be a peroxygen or
active oxygen source such as hydrogen peroxide,
perborates, sodium carbonate peroxyhydrate, phosphate
peroxyhydrates, potassium permonosulfate, and sodium
perborate mono and tetrahydrate, with and without
15 activators such as tetraacetylethylene diamine,'and the
like. A cleaning composition may include a minor but

effective amount of a bleaching agent, preferably about

0.1-10 wt-%, preferably about 1-6 wt-%.

20 Secondary Hardening Agents/Solubility Modifiers.

The present compositions may include a minor but
effective amount of a secondary hardening agent, as for
example, an amide such stearic monoethanolamide or
lauric diethanolamide, or an alkylamide, and the like; a

25 solid polyethylene glycol or a propylene glycol, and the
like; starches that have been made water-soluble thrdugh
an ;cid or alkaline treatment process; various
inorganics that impart solidifying properties to a
heated composition upon cooling, and the like. Such

30 compounds may also vary the solubility of the

composition in an agqueous medium during use such that
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OH 2- hydr oxyet hyl i m nobi s( et hyl enephosphoni ¢ aci d) HOCH2CH2N

[ CH2PO (, ;30 diethyl enetriam nepenta(nethyl enep I cid)

( HO) 2P(@?§Rf%ﬁ§uﬂm [CH2PO(OH) [err]] 2] 2: VRRASEbGust

di et hyl enetri am nepent a( net hyl enephosphgrat e), sodi um sal t
CerrJ]Herr]N3Na[err]err]P[err] (x=7) ;

hexamet hyl enadi alicae(ire) rayeithdrehephasiionade)ive ingredientsphkgssi um
salt err]Herr]Nerr]Kerr](err]Plerr] (x=6),. bi s (hexanet hyl ene)
tri anmi ne(peke€a nafsheghdiie solid gonpogHg @ r¢yePCIH eKERNEEdH err])

St
[err]N [CH err].P Lerr]]l[err]]lerr]...and phosphorpus, 5 acid _
Herr] P er P]e.r]log %A%) p;crlérfe']ér r ?&Jphcg)osf%do L dhY n’a??j;‘ﬁd? s2 ATRBCRARTBTPVP. A
neutral i zednak-cRirkald NRRHOSRN U tSnot & £ WAt 5000 ofr—3, the _
phosphonate with an "al Kali source prior to being added Into the m xture
such tha t peedearsadliy tdbowr I-T%eatt-o¥. 10 gas generated by a
neutralization reaction when the phosphonate is added is preferred.
Pol ycar boxyl at es suitable for use as cleaning agents include, for
exanpl e, polyacrylic aci dyoterqdB €hGL PLEEENCEORORY , acrylic/maleic
copelynmer, 15 pol ynetha ; = xcrylic acid
copol yrmers, hydr @ yeghrioly angastitleon hydly arygbide a mohyaebhacryl am de,
hydr ol yzed po&yan{de-nethacrylanide copol yners, hydrol yzed
pol yacryl onetfifeicdivey dmsiuynte Pt ong @y mermly/|ametergenhyfiidlezed

acrylonitrile- 20 , nmethagrylonitrile cop mers, and the like. . For a
furt he&odi ;(‘S'g‘é‘&%or‘flotﬁ_‘s &ve gﬁ%%eﬁﬁ s r?%ni%?nge%er Seki PREQx hnrer,
Encycl opedi a4 egae;r@scaditk%fmlcqgéén%gor ent &4l éhRdnc¥OLHEE 5, pages

339-366 and volune 23, pages 319- 5 Bl eachi ng agents for
use in a cl exengd lcaipagiiiomapacityrof i g erdmppoitisnt enErgmplesbstrat e,

i ncl ude | eachi ng conpoynds capabl e of |iberating an active hal ogen
speci es, su&’% ggﬁgﬁ% ﬁql%rﬁe? rﬁc",lp-‘ti? in o Pregst cleaning

compositions include sodium sulfate, sodium chloride,

15 starch, sugars, C;-C;, 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-%.

20 Defoaming Agents

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

- 25 defoaming agent, preferably about 0.01-3 wt-%.

Examples of defoaming agents suitable for use in
theﬁpresent compositions include silicone compounds such
as silica dispersed in polydimethylsiloxane, fatty
amides, hydrocarbon waxes, fatty acids, fatty esters,

30 fatty alcohols, fatty acid soaps, ethoxylates, mineral
oils, polyethylene glycol esters, polyoxyethylene-



under conditions typically encountered during the 30 cleansing process.

Sui tabl e bl eaching agents for use in t he present cleaning conpositions
i ncl ude WQ 88/35&anpl €, chl ori ne-cont ai ni ng conpounds sRIEHUSIS/M4h| ori ne,
a 16 hypochl ori ne, chl oram ne.
Preferred hal ogen-rel easing conpouﬂ@s i nclude the al kali netal

di chl oroi s r d I ] p he al kal
metal hypodk Rt R LI b LT, DI R oerRatt T he 1 The,
Encapsul at bt Oréueh as HOMSESafRY phssphetysedndiotgahange.tha stability

of the chlorine source in the conposition (see, for exanple, U. S.
Pat ent Nos.dif®iIBsoam ofinde fo@BONG 7839ent Bl BaghPagfavndagéar may al so be a

er oxygen or_actjve oxygen source suc s._hydr ogen per oxi de
Berboygtesfﬁﬂﬁﬁiﬁnc%ﬁ%@hgtega{enﬁeyBXyﬁyQ?gta?gpﬁ82§ﬁﬁgénp8Fb§}hydrates,

potassigm y, g PSS U at £, 38001 $9dLYMBPEROPI AL 8¢ "RDO abdy u. s,
tetrahydrate, with and w thout activators such-as 15 tetraacetylethylene

di ami ne, arRhtdret INKe.3, M2)242i bg Rue ebnpbsittba dhycloshivde afm nor but

effective anopunt of | a bleaching agent, preferably about 0.1-10 w-%
pref er abl y At ate ipcogporaped by seebpnarge HagHekiing Agent's/ Sol ubility
Modi fiers The present conpositions may include a m nor but

ef fective anount of a secondary hardeni ng agent, as for exanpl e, an

am de such stearic nonoet hapakarirégedbsitiona@gent@ et hanol am de, or an

al kyl am de, and the like; a 25 solid polyethyl'ene glycol or a propylene
gl ycoll0and the A cleaning seerepestipatnanval sechnaghddewarepnsat-ubl e

t hr ough an acid or_al kaline_ treatnept_process;.various_. i norgani cs
that  rnpar CSBIH TR BIObe t1RE5FS &F foChbArahiBdnpesFeBR%pon
cooling, ardiddthdide® of SHEM S0in CONPPYAASHFBYoBhEQoNakNdt he sol ubility of

the =~ conposition in an aqueous nedi um during use such that WO
98/ 30666 preventing the removed soils from b&UAgUSS8épPOd45ted onto

h I i n her i i ngr edi
7 theyd oAl 200N AN e S80S B LD EUL SIS anes-

15 redeposition agents include fatty acid amides,
fluorocarbon surfactants, complex phosphate esters,
styrene maleic anhydride copolymers, and cellulosic
derivatives such as hydroxyethyl cellulose,
hydroxypropyl cellulose, and the like. A cleaning

20 composition may include about 0.5-10 wt-%, preferably

about 1-5 wt-%, of an anti-redeposition agent.

Dyes/Odorants

Various dyes, odorants including perfumes, and
25 other aesthetic enhancing agents may also be included in
the composition. Dyes may be included to alter the
appeérance of the composition, as for example, Direct
Blue B6 (Miles), Fastusol Blue (Mobay Chemical Corp.),
Acid‘Orange 7 (American Cyanamid), Basic Violet 10
30 (Sandoz), Acid Yellow 23 (GAF), Acid Yellow 17 (Sigma

Chemical), Sap Green (Keyston Analine and Chemical),
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be di spensed fromthe solid conposition over an extended period of
time. The.conposition nmay include a secondary har denj n ent. _in an
anount Moaﬁ%s 5-20 wt-% 5 preferably about 10-15 w ?9?/[1%98/6104&

Det ergent Builders or Fillers. ‘A cl eani ng conposition may include
a m nor but effective anount of on€ or nore of a detergent filler 10
whi ch does yotapelfoemas axke,88BhBIARGTAheP@NAES Theltidlcal), onperates with
t he cl eani ng agent to enhance t he overall cleaning capacity of the
conposi ti orBliExadplBslton Dafif)| | SrsdedianaBlec/@cigs 8liue tI82 pr esent

cl eani ng C ositions include sodiumsuylfate, sodjumchlorjde, 15
starch, sugﬁ?%?gg¥érr¥;§erF?s§Iﬁ?geﬁgagﬂ§eglgo h azd SRGRA SR -

gl ycol, an LKes Pr d y et.eryg fiili8r ixS.s ' din an
amount of | ateTo55 ny GeBLEareeahpy” oR e henlica)y Aia, aldig S

Def oam Bg Ageibhs-Geigy), and gheoliket effective amount of a defoam ng
agent for reducing the stability of foam nmay al so be incl uded I n
the present cleaRragranapsspPri BAsfupest &hall wan ke inclugdeshrimgehe
conposition includgs about 8n8001f5 wt-% of a .25 defaayin ent,
orof or abl y GHBRRSOERTNS pctfde, For exaiples HETRENRIR AU dbnt s

sui tabl e fogjHsenkNiol, alBenPEESERLCHORROSIM10RS nddlidRSjdd cope
conmpounds such as silica dispersed in polydinethylsilodxane, fatty
am des, hydiasmibenswakess €attyaanmide, ofratiepmed:t,ervsnildirf,atand atlowhol s,
fatty %%id ffggs, et hoxyl ates, m neral

Agueous Medium

The ingredients may optionally be processed in a
minor but effective amount of an aqueous medium such as
water to substantially blend and solubilize the

15 ingredients and achieve a homogenous mixture, to aid in
the hydration reaction if needed, to provide an i
effective level of viscosity for processing the mixture,
and to provide the processed composition with the
desired amount of firmness and cohesion during discharge

20 and upon hardening. The mixture during processing
preferably comprises about 2-20 wt-% of an agqueous
medium, preferably about 5-15 wt-%. The extruded -
embodiment can contain less than about 1.3 moles of

water per mole of alkalinity source, preferably less

25 than 1.25 moles per mole of sodium carbonate.

DETAILED DESCRIPTION OF THE DRAWINGS

The figure is a drawing of a preferred embodiment
of the packaged solid block detergent of the invention.
30 The detergent has a unique pinch waist elliptical

profile. This profile ensures that this block with its
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oil's, polyethylene glycol esters, polyoxyethyl ene-

18 pol yoxypropyl ene bl ock copol yners, al kyl phosphate esters such
as nonoMxeWIPpséphosphate, and the like, A di scussi on RET/ERIB@ERAF ng
agents may be found, for 5 exanple, in US. Patent No. 3,048,548 to
Martin et al., U.S. Patent No. 3,33% 147 to Brunelle et al., and U S
Patent No. 3,442,242 to e.et al.... 10 A clegnin Qnposhtion may
al so includ%igﬁl%ﬂ}?y pro }%8e8%§iFF%nogéganggﬁagPe %FPEQ%F Pt%ﬁaﬁg

sustai ned p5vSUSPERSLOBpBhASAGLY bRapel! 88BhRNCAOKYY BReaBB1iq Preventing
the renoved soils from being redeposited onto t he substrate being

cl eaned. BxXbogkedevérgentabl §eaare- uidwaredeposnyi enladebiiocknc! ude fatty
aci d am des fl uorocarbon_surfactants, conﬁle Ehoiphate esters,
styrene nal$RECERYEr Pa¥IRgpbhyfeFRaPgndncERPUMEERET Plageri vatieves such as
hydr oxyet hy | uko : Ry p L€ 0SE, : Il ke. A
cleaning 2déh%§%p§§i?ﬁ%nsﬁ%igiﬁ%?éﬁeéggﬁﬁ?go#é?%oﬁ§m?§§q6%§ éthly

about 1-5 wsuBetofube 6oti thedepaseriah agRntasily be placeMariinauds dyes,
odorants including perfunmes, and 25 other aesthetic enhancing agents may
al so be inctheledispensert fiercBapoint RoWareyashiag MachaBPuded™ o alter the

f th it f Le, Di . Bl 86
(M rosy Fiaude & FBEePveetraoivofhct 2 &, phofR having s Goliyni orr) 7
(Aneri can Q¥@ﬂﬁﬂjgiocﬁa§ic(%%9E§§E§rbb tfHe3Pemotr@2N88ZbackAgiithgyaldionf err]

23 (GAF), Acid Yellowerr] Si gma Chem cal ), Sap Green[err] (Keyston

Anal i n@oandwitlenacabs of at least 500 gms, preferably 1 to 101&kg.

Met ani | Yellom{err% Keyst on Analin& ng enigﬁl),. cid Blue[err] 9
(Hi | ton Davi3§,Paskagiif BPRGLPAEFd2B a@F rCF'18 e’ Filw, WFEPPIDY sol Fast
Red (Capito » apnd ] , FLu cekn( Gapictal 5

Cheni cal ), J"A%‘Fgé%%égg[ ]é’rg?f%s%azlés?régbg- i R R L

Fragrances ps perigaesntbaporayeldeinnthedetdappinge

15 Processing of the Composition

The detergent compositions of the invention can _
comprise powdered, agglomerated, liquid, pellet and
solid block detergents. The powdered, agglomerated,
liquid and pellet compositions can be made

20 conventionally.

The invention provides a method of processing a
solid block cleaning composition. According to the
invention, a cleaning agent and optiohal other
ingredients are mixed in an aqueous medium. A minimal

25 amount of heat may be applied from an external source to
facilitate processing of the mixture.

'The alkaline cast solid materials of the invention
can be manufactured in batch processing. In such
processing, one or more of the ingredients used in

30 making the cast solid materials can be charged to a

mixing vessel that can be equipped with a heating source



conpositions include, for exanple, terpenoids such as citronellol,

?Lgﬁgré%@gﬁﬁﬁﬁfaf :Ezltﬁgnnanaldehyde, a 10 _jasnine sxsnggﬁgé%iﬁkgﬁrine or

The ingredients may optionally be procegsed in a m nor but effective
amount of an aqueous nedi um such as 15 "water to substantially blend and

sol ubilize heh as NG et s Sshmché ¥t A1 BOTVEEROEEs M ¥k e, The aid in
the hydration reaction if needed, to provide an effective | evel of

vi scosity f@onmadoessiangd tites néxaxge, can bandeabedrbei de efifeptavessed
conposition with the 20 desired anpunt, of firmess and cohesion during
e po misihe Fasmoerations (And THES oatapes (of, adneateBErnaan be

pref erabl ¥ GOy SeHRR0 i 0atl - 201 y Alin ARUERLSche afBERNEY Preferably

about 5-15 wt-%  The extruded i rent can conta ess than about

1.3 ol es ofcorentat efarperhemlise of embwedli irdy sherbetchrrireablintbess
than 1.25 noles per nole of sodium carbponate. - DETAI LED
DESCRI PTI ONMOR deHR DRI INGSiers for sqhidifigpbips. o BEherRgtévedvpreferred

enbodi nent of, .t.he kage solid.block detergent of the, invention.

The deter ge%?‘angg%ﬁﬁl?%ﬁeég‘? n%’hgﬁ%?é?mg? I ‘lg%{’ ?%gl accgm%é%%’?g. ?mTﬁ‘i s
profile enswgs dNAr this HF ArdrdM bhcéhSmixing ¥Y€598130668ch _
PCT/ US98/ 00451 20 particul ar profile

can fit onl gmpppedwikispehsecowntagitator amdehaatospespendi ngly shaped
| ocation for_ the solid bl ock detergent. We are unaware of any solid '
block 10 doaResEm Ry R S94pApatTRLY HEC rARKeEPBFACES THEIME shape of
the solid bl t ' I substituie t hi

mat eri al caﬁ&§§§||y Lgﬁﬁf%%gd&?n€§ﬁyiﬁé@tﬁ% %?E%e%sé%é%g% ﬂégEPnggﬁ

war ewashi ng bsadtawyed nto a flgime dpphaeavuerpriopr bduthel@dditsbawn havi ng

a cast solid block 11 (reveal ed by the renmoval of packaging 12) 10
with a mass off oftheeangnedienEs PF cFelabfyadded 49 Rge or more

ingredients in mixing apparatus.

15 Optional mixing system provides for continuous
mixing of the ingredients at high shear to form a
substantially homogeneous liquid or semi-solid mixture
in which the ingredients are distributed throughout its
mass. Preferably, the mixing system includes extrusion

20 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 preferably a continuous flow mixer

25 (extruder), as for example, a Teledyne continuous
processor or a Breadsley Piper continuous mixer, more
pre%erably a single or twin screw extruder apparatus,
with a twin-screw extruder being highly preferred, as

for example, a multiple section Buhler Miag twin screw

30 extruder.
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The packagi ng includes a | abel 13. The fil m w apping can easily be

renoved using a tear line or fracture line .15 or 15a incorporated-in
t he wr apyf 9R30666 15 Processi ng of the ConpdGHY§/00451

The detergent conpositions of the inveg%ion can conpri se powder ed,
aggl onerated, liquid, pellet and s6ri d bl ock detergents. The powdered,

aggl omerated, 1. 1gqy£gf§ﬁ€e@eéﬁgﬁ_e&gpﬁ§k£ﬁ9881§aﬁreee§§ee a€0a

conventional ly. I nvention provides a nethod of processing a
sol i d bl ock erara hgrs orposa inoain Ascabilihyyt oft hee ingradéehitsn, a

cl eani ng agent and optional ot her ingredients are m xed in an aqueous
nmedi um A rprefetabl$ atnanipient bempenatubesapfl sedutr dAr8A°extmenal
source to facilitate processing of  the m xture. The al kal i ne

cast sol id prEeEeralpky orbewe 3AventGon Although Hankhhfirertereali Repht ch
processing._1ln such . . PLoc [ Ok ' lents used in
30 nak%ngl?$% %%s?p%%f?% %%tgﬁéa gxggggbeﬁgﬂgégeggt%Bgrbegg%%gging vessel
that can be.pgui PREJt ¥pEracieat 489i6088CBy the mixture may become

21 such as hot water, steam electrical heaters, etc. The

cont ai ner amkevatedhdwgéngaproeehsingddve hA BRréapFee in ampliend
tenperature ang, t he bal an of . ingredients_can be . ad . ce m xed
and fully Lﬁﬁ?éﬁ%}o?ﬁe ﬁﬁg?ﬁfeay & 8§ﬂ£§ﬁF§lEaﬁeFﬁEﬁ°Beg§§W§§%ﬂ fromthe

bat ch m Xefi@%ﬁdiemg?' déﬂ@ioﬁ&ﬂi | nghs E@tﬁpé?bggkéi &t ichR. mAlxicerrati vely,

the mxing o e rngredi ents can be acconplished in a series of two or
nore bavbch mayxibg irssehsedeatbrlxamplieppetl whehinleteweragiutdedrs and heat
sour ce. | ngredi ents can be added sinpgly to any _specific mxin

appar at us o?f chihe pR1¥ERGI REAL e, nAKc2BPpYEREXNRALchTEEnan externa
source to achieve a temperature of about 50-150°C,
preferably about 55-70°C, to facilitate processing of the
mixture.

15 Optionally, the mixing system can include means for
milling the ingredients to a desired particle size. -The
components may be milled separately prior to being added
to the mixture, or with another ingredient. An
ingredient may be in the form of a liquid or a solid

20 such as a dry particulate, and may be added to the
mixture separately or as part of a premix with another
ingredient, as for example, the cleaning agent, the
aqueous medium, and additional ingredients such as a
second cleaning agent, a detergent adjuvant or other

25 additive, a secondary hardening agent, and the like.

One or more premixes may be added to the mixture.

An aqueous medium may be included in the mixture in
a minor but effective amount to solubilize the soluble
ingredients, to maintain the mixture at a desired

30 viscosity during processing, and to provide the

processed composition and final product'with a desired



be charged to a m xing apparatus prior to the addition of ot her
ingredi%;m%“can be added to one or nore 15 i ngredi entlsc',{}sgpidﬁhﬂg

appar at us. Opti onal mixing system provides for contI nuous

m xi ng of the ingredients at high shearsto forma substantial ly
honobgeneous liquid or sem-solid m xture in which the ingredients are
di stri but edrtdumtighbuf irhse28 andssohePieher afbg, agkeomisx meglisys ey

i ncl udes extrusion means for mxing the ingredients to pravide shear
effective & Inchidedi A Ehe Wxture gts 8 PEBREBILE 1n9rggi§ ey, with a

v SCOSLLY ChE 08 pr 2851 0k ShAbasenel S000;L,00. 000 b preferably

e XI'ng systemis preferably a continuous
fl ow m xer Tiext iHgeedi eAssl akeenanple toa foeinedy Befartan tdaitliynuous
processor or a Breadsley Piper[err] continuous m xer, nore preferably

a singl 8 orhanwgeneoow eknsiigeengppahgredn the iporedienfisnay® ew ext ruder

being highly, preferredq, a 0__for.exanpl nul t i pl ction Buhl er

M ag[err] t%%%%%%?%ﬁ?g Su@???ﬁ&é?ily eggn&ﬁ %@F@H@QQU% the mass.

PCT/ US98/ 00Ap] mixture is then discharged from t# mixing sydtem Sy _
preferred that the mxture 1's processed at a tenperature to maintain
stability afagthengngnedi anmeld or ophefrecabityiaerantiyeex tridiaraittihes of
about 20-80[err]C, nore preferably abgﬁﬁ 30-50[err]C. Although limted
external haBkxtuse nppnBetBEplr&s -t o FERE SHRRYre TN “Eﬁ‘ﬁg% dpbr ted

that t t enpe chigye he M h qu_); o ghevat ed
duringggroéggséﬁgyéggatghgér?aﬁéég ?ﬁngﬁbggﬁ éﬁ%i%E%%ﬁ%ﬁ%, and/ or by an

exot herm c é&@céfp@ﬂohatmgenbut pritfigratilent be Quteidoral lay ditdperssper at ur e
of the mxture 10 nay be increased, for exanple, at the inlets or outlets
of the m xifarsybeeapmbpsappbpi-ngIfeds Prefeareskitdatalthe source to

o o1 2 LEIRELALULE T 00! TRl BRI Cis ey A ol
mixing system is sufficiently low to enable the mixture
15 to be cast or extruded directly into a packaging system
without first cooling the mixture. Preferably, the
mixture at the point of discharge is at about ambien%
temperature, about 20-50°C, preferably about 30-45°C.
The composition is then allowed to harden to a solid
20 form that may range from a low density, sponge-like,
malleable, caulky consistency to a high density, fused
solid, concrete-like block.
Optionally, heating and cooling devices may be
mounted adjacent to mixing apparatus to apply or remove
25 heat in order to obtain a desired temperature profile in
the mixer. For example, an external source of heat may
be épplied to one or more barrel sections of the mixer,
such as the ingredient inlet section, the final outlet
section, and the like, to increase fluidity of the

30 mixture during processing. Preferably, the temperature

of the mixture during processing, including at the



15 Optionally, the m xing system can include nmeans for mlling
the ingredients to a desired particle size. The conponent s -nay be -
mlled SHEAP/A&Fy prior to being added to the m xtur ePCHUSHAMSIanot her

i ngredient. An i ngredi ent may be ;gbthe formof aliquid or a solid 20
such as a dry particul ate, and may be ed to the m xture separately

or as part @fsenREgE ¥o¥t!hianAbhBkained ialﬂgb?cdg%ﬂ!bw %?ief ﬂ{el%g@gag' e, the

cl eani ng agent, the aqueous nedium and additional ingredients such as
a seconempéerahung afiehhe aidgireddent sadpuedietrabl yohtenmbot addi tive, a
secondary hardeni ng agent, and the |ike. One or nore prem xes may be
added to t OTPRIGw e. An aqueous nedi um may be included in the

m xture in m nor._but effec%i % amount to solubilize_the sol uble
ingredients, to ﬁ%?ﬂtgfﬁc?ﬁglﬁgxP ré §t 1094841 FBES 36 COoMedsSEd during
pr006555“9,t@@dmiﬁtﬁfsé?gg/%gg%%schHE@%@5§§QmCQHE°&ﬁkEQ”t%&%ﬁ@hn%l product

wth a desired
PCT/ US98/ 00dbdcharge port. The cast composition2aventuadl§umhiareferfs r mess
and cohesi on. The agqueous, medi um ma be included in the mxture as a

separate i rfiftedi @ht1egpt in Pé§tpaF¥ §Poaipggard/Prgitbei ehemdcagr eni x.
The i di } t . bst i al .5,
L T

consi st ency e | ngredle S are ut tan
evenly thraugolést heromsa. minuteThe Ebsuur @-Bshbhes,duspbanded,from the

m Xi ng system by casting into a nold or other contalner, by extruding
t he 10° for example, on the size of the cast or extruded
composition, the ingredients of the composition, the
temperature of the composition, and other like factors.
Preferably, the cast or extruded composition "sets up"
or begins to harden to a solid form within about 1
15 minute to about 3 hours, preferably about 1 minute to

about 2 hours, preferably about 1 minute to about 20 .

minutes.

Packaging System

20 Powdered, agglomerated, ligquid and pellet
detergents can be packaged in conventional envelopes,
canisters, tubs, bottles, drums, etc.

The processed block compositions of the invention
may be cast into temporary molds from which the

25 solidified compositions may be removed and transferred
for packaging. The compositions may also be cast
diréétly into a packaging receptacle. Extruded material
may qlso be cut to a desired size and packaged, or
stored and packaged at a later time.

30 The packaging receptacle or container may be rigid

or flexible, and composed of any material suitable for



m xture, and the like. Preferably, the mxture is cast or extruded

i nto-a ég&ggmgther packagi ng system whi ch can optlgﬂ%h#¥&?@gi

pref erab sed as a di spenser for the conpositi
preferred that the t enper at ure of e m xture when di scharged fromthe
m xi ng systemis sufficiently lowto enable the mxture 15 to be cast or

extruded di ggaitlaf nli theP @DHHH I 0K PRoducod td@tbrdingtt6§0ehkng the
m xture. Preferably, the m xture at the point of discharge is at about

anbi ent invempdroat,ures, feyoexanpls] g3, pedel abplasbidar 30-45[err] C.
The conpositio |s t hen al ] owed, to harden to a solid 3 formthat may

range from &3 i tGPT qomgesites, papeby| #hd By kbiksnsi st ency

to a high density, éﬁg?ﬁ 180! i dhn CONH St Eshb &S5
Optional |y, heatlng an coéfsﬁp égg}ces naf§5ﬂ> {&ﬁ%unte%roﬁfgggﬁt to
m Xi ng appagat v MQaﬂnﬁmbﬂBhﬂ%ﬁﬁmpbréﬁhré&%ﬁthéltémbéréﬁu@@t@fntﬁed35|red

tenperature profile in the m xer. For exanple, an external source of
heat may prog@S&m MEEHUF e FOWAROUM re? Bhat itghe mixtwsenmasr

Pu 28 MepRLd S SR S A Ul gner SECLERRS 27
Preferably, ph&al@merdiddtacle wiftHdie: Medtuken i I POIPLLSESS! Ple
i ncl udi ng aF t he 98/ 30666
- PCT/ US98/ 004Bteptacle material. As a result, a2dider valisetwmrgé port, is
mai nt aianEd I%Eit%rriaﬁlsovr\rllatyh%eneulstelcpq:o manufacture the container than
those used for compositions that processed and dispensed
under molten conditions.
Preferred packéging used to contain the
compositioﬁs is manufactured from a material which is
15 biodegradable and/or water-soluble during use. Such
packaging is useful for providing controlled release and
dispensing of the contained cleaning composition.
Biodegradable materials useful for packaging the
compositions of the invention include, for example,
20 water~soluble polymeric films comprising polyvinyl
alcohol, as disclosed for example in U.S. Patent No.
4,474,976 to Yang; U.S. Patent No. 4,692,494 to
Sonenstein; U.S. Patent No. 4,608,187 to Chang; U.S.
Patent No. 4,416,793 to Haqg; U.S. Patent No. 4,348,293
25 to Clarke; U.S. Patent No. 4,289,815 to Lee; and U.S.
Patent No. 3,695,988 to Albert, the disclosures of which
areﬁincorporated by reference herein.
Where the composition comprises a highly caustic

méterial, safety measures should be taken during

30 manufacture, storage, dispensing and packaging of the

processed composition. In particular, steps should be
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tenperature of the ingredients, preferably at about 20-50[err] C
When processing of the ingredients is conpleted,

di schar J&Qi9%306¢fi t he i xer through a di scharge port. PEUPFHP451

conposi tion eventual | y hardens due, at least in part, to cooling

and/ or the

process (NF?$€QS£SS£e%E§EL€€§L?EE% b ﬂ?gggtzcgnQQHEsbe% %ﬁp%ﬁﬁé 10

exanpl e,

5 the m xture may be

chem cal reaction of tH& i ngredi ents. The solidificatidn

Ize O extru conposli t

for

i ngredi ent sopéraber cenposhei elitiheast cohpopetdbuleadll the &eEIATid i on,
| ke factors. Preferably, the cast or extruded conposition

and ot her |
"sets up"

solupiohehat compzides tbeacswppgifdpm-within about 1 15

m nute to about §EQO%%3§8€ref E?XQang Eo%pﬁ%ﬂﬁﬁggt%ade accordﬂ 2 hours,

preferably

about

Packagi 89 SyStefe 2Present E’H‘é@ﬁ&@@n agga@ggéﬁg@a frbfiuhd sphd yReh)

det ergents

bottles, drdispemser such as thihedpso&essddlblﬂcs c@aposNb&ons of the

i nvention

solidified
The conposi
recept acl e.

can be packaged in conventional envel opes canlsters

nggéa ﬁannlds fr n1mhich the 25

be ca%é ég
%0%%65¥§?on§ 0.8
§%§?rug§ﬁdab?089§ Eﬁgtdlﬁg%ogPEggtb¥ hﬂ&ghaa %pkag|ng

éri al SO bé cu

packaged, Oincorposiéte@dbgndepaekngedhaireanl. at Brikifly, 30 spray-thipe
packaglng receptacle or container may be rigid

15

20

25

30

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 the dispenser to a storage reservoir
or directly to a point of use. The spray is created by
a spray head that can shape the spray pattern to match
the solid detergent shape.

The above specification provides a basis for
understanding the broad meets and bounds of the
invention. The following examples and test data provide
an understanding of the specific embodiments of the .
invention and contain a best mode. All sodium carbonate
based examples were made by extrusion as disclosed
herein. All caustic based products were made by the

Fernholz molten process disclosed above.

Preparatory Example

The experiment was run to determine the level of water
needéd to extrude a sodium carbonate product. The product
of this example is a presoak but applies equally to a

warewash detergent product. A ligquid premix was made using

__water, nonyl phenol ethoxylate with 9.5 moles EO (NPE 9.5),
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or flexi ble, and conposed of any material suitable for

- g the conpositions produced according to venti on,
as for §§§%%?§%99|ass, steel, plastic, car dboard, cargggﬁwam@%ﬁ505|tes
paper, and the like. 5 Advant agegiisl y, since the conposition is
processed at or near anbient tenperatures, the tenperature of the

processed naxbirect Bluewséndugh softdwmiaridae antixhUsElidohe Anth€ogast or
extruded directly into the container or other packagi ng receptacl e

wi t hout stroetur I8P &IEE RixeReln 1B Iadedstalis YRl fquirrsda result, a
wider variefye®fa marifRt ehkbpl sgiRYede. used E@mggsed?rc glrdl € tH1g contai ner

t han t hose used for Conpositions that proc spensed under
nol t en condptémive.was held bePreémr8ed(fat kagpngversedydld itont arhet he 15
conpositions is ggn factured froma material which is bi odegr adabl e

and/ or wat eF€gb SdrongdheRts [Fhis expekimeRny WereyseAdnms or

provi di ng copig®l aehdRla885es888unm calqio?ﬁ%gs' Qﬁd%é L Phik ”gﬁlsﬂéea”' ng
conposi tion. |odegradable materials uséful for packaging e 20

conpositi onseré akke ﬁemi/@ryt separaice lmmddmrfeeldaml e,These wmatetriadkubl e

polymeric fil s nm. pol , alcohol, as disclosed for exanple
P US pat¥fte il Fed g? %%{ %V’Var?g PESES PLOGHASMo. 4, 692, 494 to

Sonenst ei n; P£bé%c€¥5ﬁ”ﬂét@@-férGQﬁhgfg%?é%lﬁgﬁegvaf&éﬁ Bgiwe%%tgﬂtahg
4,416,793 to Haqgq; U S. Patent No. 4,348 Clarke; U 'S. Patent No.

4,289, 805 tb8 LB@B/I@HUJ’C@ S. The exmaememowas 6981989 irgoAlfieet . Wher e

LD FGTEO% b SR SRSl SO SRS pog o BLFEL A, SELELY TEsSUe

of the PEEEBS mcpmesl hoth deuyrdd ikl ahoust &S v&ft@fi ;dLnb%he
26 taken to reduce the risk of direct contact between the

oper at or an§°¥mR#QHM|R§Q§&§F ébﬁ?kﬁﬁQQQaﬁheaﬁél@ﬁﬁnﬂwﬁhﬂQﬂgh an egbpwti on that

conprises t C Sj A . i et cleanl onposi tion
made accor digr(ril‘\% é)npol)tzt(; ameFEéEeSrl n%tna%np:‘{g% |sl¥l spe se&lfsr8 a spray-type

di spenssr swabenstd hath dioaakosedmsn @dpsutPat g-Nos) produc@d836v6§é
4,690, 305, élra6c:6k71n1921and4s€v%§lfgc§ I:\z)enll\yll()%ahen levels of water
approached 1.3 or less did we see no cracking or swelling
of the blocks. Best results were seen at a 1.25 water to
ash molar ratioc. This shows an example that an extruded
20 ash based product can be made but the water level has to be
maintained at lower levels in order to prevent severe
cracking or swelling.
_ Example 1
Carbonate compositions were prepared in extrusion
25 précesses similar to those in the Preparatory Example. A
sodium carbonate based detergent (formula 1) was tested
vs. a NaOH based detergent (formula 2). The

compositions of these two formulas are listed in Table

1.
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32,762 and 32,818. Briefly, a spray-type dispenser 10 functions by
inpingi%? a water spray upon an exposed surface of the solid.

conposi Y@MBB6E ssol ve a portion of the conpositi onf CEHPEMEH
imediately directing the concentrafe solution conprising the
conposition out of the di spenser t'0 a storage reservoir or directly to
a 15 point of use. The spray is created by a spray head that can
shape the spray pattern to match the solid detergent shape.

The above specification provides a b&gbdef ar under st andi ng t he broad
meets and bounds of the 20 invention. The follown exagl es and test
data provide an under st andi ng of the spec di 2 the

i nvention a?ﬂlﬁ?ﬂ&ﬁ&Qxas%%%Ee dﬁagHAll sodi um_car bonat e 4 .%§ed exanpl es
were made by extrusion as di's Ioiﬁt% o her ei n. A%I caustic afed products
were made by the 25 Fernholz no eh process di%Qﬂ sed above. -

Prepar at or y (ERgApkdng/water TneSEREEri ment wash-0h to detedB-fe the I|eve

of wat econdadtiégdnt agexttdude aSoddiuinm car bonat e product. The 3C product
of this exanple is a presoak but Aagplotes-equal |y to a warewash
detergent product. A liquid premmethdq efede usi ng water, nonyl phenol
et hoxyhate with 9.5 noles EO phiBEh3nake 6.7 —

27 a Direct Blue[err] 86 dy%bl aydgrance and a Silicone
Antifoanferr] 544. These were méég_,eg in“a“jacketed mx vessel

equi pped with a marine prop agit. d; The tenperature of 5 1thqs prem x

was hel d befNMeg#ondcoBefopserircEY 50, B P&k 1.39elling. THe%est of
the ingredients for this experinEelymer Degegegegodi um tri pol yphosphat e,
sodi umicsar bobhatergandyl AS 90% f| ake which were all fed by separate
powder feedehBancing These materials were all fed into a Tel edyne[err] 2"
(6.3 cm 1Q,rpastanRnocessor. Ropduekicon rates f@r this experinent
varied betwegp,2Q)and 18_|b5/”‘n%5% (8149 RN Inerts

S.P. >>[water] to 100 to 100

20

* Sodium Tripolyphosphate

(II) Test Procedures

A 10-cycle spot, film, protein, and lipstick removal
25 test was used to compare formulas 1 and 2 under
different test conditions. In this test procedure,
three clean and five milk-coated Libbey glasses were
washed.in an institutional dish machine (a Hobart C-44)
together with a lab soil and the test detergent formula.
30 One clear glass was directly marked with a lipstick
streak from top to bottom. The concentrations of each
detergent were maintained constant throughout the 10-
cycle test.
"The lab soil used is a 50/50 combination of beef
35 stew and hot point soil. The hot point soil is a

greasy, hydrophobic soil made of 4 parts Blue Bonnet all
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The experinment was divided into five different sections, each section

had a different liquid premx feed rate, whi ch reduced t he anount of
wat er i WORAREE? nul a. Product. 15 discharged the Tel edynBCTRIS3HYMShn- el bow
and a 1-1/2" (3.8 cm dianeter s tary pipe. Hi gher |evels of water
to ash nolar ratios (about 1.8-1.5) produced severe cracki ng and

swel 1ing. GalyevhsNe! ﬁsebsr%ew@her 1 part PARRAGRRM Thst Mt hess-pld we see
no cracking or swelling 20 of the bllocks. Best results were seen at a

1.25 wat er mblk powdsh.nolar ratio. This shows an exanple that an extruded
ash based product cap be nmade. but the water Ievel has to be mai nt ai ned

at lower levels {R BP&eFe§5'pF@@eﬁFl§e %ﬂ%ﬁﬂﬁlﬁf%ﬂu%W%PWQng 25
Ex le 1 tr
rocesses sTafTafEo P ldeters e Al et i e e TS "

car bonate baksetedeher gantiblonmelaal) gies derstat used/s'co a A hased
detergent (fornula 2). The 30 conpositions of these two fornulas are
listed in ggt@—redep081tlon ability of the detergent fzgmula. 5

Al kal
(NaZCa Ieplr}y MEPK' 84511888 vere madg py dippdmg é‘%er"f‘d‘/ Hasses inipp:

30.0 whole milk and3909d1t1dﬂ@%§‘HH§1dH¥¥E& glassoQd Whper

Am notri - nmet hyl ene

Phosphonat eand 66%7RH. At the end of the testRolghacrllasses are

Aci d ---- 1.6 (Noni oni c Defoaner) EQ PO Bl ock

1.5 10 rated for spots, film, and protein on the milK cooled
glasses, and lipstick removal on the clean glasses. The
rating scale is from 1 to 5 with 1 being the best and 5

being the worst results.

15 (ITII) Test Results

In example 1, formula 1 was compared with formula 2
in the 10-cycle spot, film, protein, and lipstick
removal test under 1000 ppm detergent, 500 ppm food

soil, and 5.5 grains city water conditions (moderate

20 hardness). The test results are listed in Table 2.
Table 2
25 ‘Spots Film Protein Lipstick
Formula 1 (Ash) 3.06 1.81 3.25 Not Done
Formula 2 (Caustic) 4.30 1.75 3.25 Not Done

~ These results show that under low water hardness
30 and normal soil conditions, the ash-based formula 1

performs as well as the caustic-based formula 2.
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Pol ymer Def oaner .(Det ergency enhanci ng surfactant)

Noni oni ¢ - 1.8 (O her) . Ash - 11% water. I nerts

| nerts WO 98/30666 ' S.P. >>[water] to 100 PCT/UY38/09453 *

Sodi um Tri pol yphosphat e (rr) Tegt Procedures 25 A 10-cycl e spot,

film protein, and lipstick renoval test was used to conpare fornulas 1

and 2 under different test conditions. 1In this test procedure,

three clean and five m | k-coated Libbey[err] glasses were - washed in an

institutional dish nmachine (a HobarBfample @44) 30 together with a lab

soil and the test detergent formula, One cl ear ass was directly

marked with a |iHste¥xmple %tr@%mmtt%n4t655t60%6%¥%31Wxﬁb EenmuAer 3t i ons of

each det er t i ne ns ro o] cycle
35 &'y é%é:l %ﬁ%f@' 5% f&fﬁ 5%?§%e H 398 f&ﬁgg%c cef

test. sol |~ fused 15 @ cohbrnat1To st ew

and hot 5poiydmeail  tedheuhddr PDSOG p@hldeeeagent g2 €a8YypphY @berhobi ¢ soi |
made of 4 parts Blue Bonnet[err]

29 vegestaddl e and gar $ n@rainis 1Cp%ytw{h¢na¢1>n@{.mm]ls | n€hanteltin- Fat
m | k powder. aLt test he m | k- coated gl asses are used to 5
test the sd9Sterbare ?F?@ efergent fornula, while the
initially clean glasses are used to test t he anti-redeposition ability
of the detergent formula. M| k coatings were made by di pping cl ean

gl asses into whole m |k and cormabiend ng the coated gl ass at 100F 10
(38[er{pC) and 65% RH. At the end of the test, the gl asses are rated

for spots, film and proteln Qe M5 1m coobggtgiﬁssesLl ad 3 Lhpsti ck
nrtﬁrg—ﬁ—mnth 1

renoval on = The ng scage—ES‘f
bei ng érﬁ%) nd 5 be|n morsg sults. 3 30 (ren) Tﬁgt Resul ts
In exanple a 1 was co ed w ormul a~2 in tha: -cycle

spot, film proteln and |ipstick renoval test under 1000 ppm
det er gbht, 500 phmeseoteD repults aghiow. Bhgt anpderi tgwwaaterconditi ons

(nmoder ate har égé¥“§E3 hea$§ égfi égggiélogg? ﬂiéﬁgg a2t3%823t2

concentrations can be used to get good spot, film, and
protein results that are comparable to those obtained in
Example 1. Surprisingly, formula 1 outperformed formula

20 2 in lipstick removal.

Example 3
In example 3, formula 1 was compared with formula 2

in the 10-cycle spot, film, protein, and lipstick
25 removal test under 1500 ppm detergent, 2000 ppm food
soil, and 18 grains hard water conditions. The test

results are listed in Table 4.

Table 4
30 Spots Film Protein Lipstick
'~ Formula 1 3.00 3.00 4.00 1.50

Formula 2 5.00 3.00 5.00 >5.00



Table 2 25 : Spot s Film Protein Lipstick
Formul a 1. 3. 06 1.81 3.25 Not Done
(Caustic Ogﬁ%@%‘ 1.75 3.25 Not Done PCT"%%@@@%Fesults

show t hat under | ow water hardness nd nor nal 30|I conditions, the
ash-based formula 1 perforns as well as the caustic-based formula 2.
W08/ 30666 These test results show that und&CTH1K98(80451

30 Exanpl e 2 In exanple 2, fornula

1 was conpahéédWﬁﬁﬁ fagdnitea vy SOll|QPQ¢K$HQFQAMﬂ¥£Qnmm9 t$$nitprote|n and

| i pstick 5 [ 80y test. under_ 1500, det erge 2000 ppm f ood
soil, and 598"§F&i ﬁg St eervetfbrjf‘&ﬁf(?ﬁs% ‘?%‘isf results are

listed in Tégh%e%tratlons However, formula 1 ougﬁgéfbfhég f%rggla

Spot s Fi l Protei n Li pstick Formul a 1.75
3.25 5 2,13@@ec1aﬁmwmuidibst1ck rem@rZD. 2.50 3.00 :
5.00 15 These test results show that under |ow water har dness

and heavy soil conditions, higher detergent concentrations can be used

to get good spot, film and preteinresults that are conparable to
t hose obtained in Exanpl e 1. Surp#ﬂ%rﬂégy, formula 1 outperforned
formula 20 2 innl icpsldrCkd &@alate the relative importance of tEganple 3
detergency enhancing nonionic surfactant (a benzyl ether
10 of a Cjp.34 linear alcohol (12.4 moles) ethoxylate, and
the strong chelating agent (sodium aminotrimethylene
phosphonate), in the ash-based detergent, four
variations of formula 1 were compared vs. each other
under 1000 ppm detergent, 500 ppm food soil, and 5.5
15 grain city water conditions. The test results are

listed in Table 5.

Table 5
- 20 Spots Film Protein Lipstick
Formula 1 3.25 1.75 3.25 1.00
Formula 1A 2.50 1.50 3.25 1.00
: Formula 1B _ 3.00 1.50 3.25 2.00
25 Formula 1C 3.00 1.50 - 3.50 2.00

- Formula 1A is formula 1 without nonionic
- Formula 1B is formula 1 without nonionic and sodium
aminotrimethylene phosphonate
- Formula 1C is formula 1 without sodium
30 _aminotrimethylene phosphonate

These test results show that the chelating agents
cooperate with the alkalinity sources to remove soil
such as in lipstick removal.

35



In exanple 3, formula 1 was conpared with fornmula 2 in the 10-cycle

spot, film protein, and lipstick 25 renoval test under 1500 ppm .
detergeﬂ‘f‘D @5ppn1food soil, and 18 grains hard wREUISHKMA ons.
The test results are listed in Tag!e 4.

Table 4 30 Spot s Film Protein Li pstick
Formula 1 3. 00 3.00 ExafnPO s 1.50 Formul a 2

5. 00 3.00 5. 00 >5.0 98/ 30666

PCT/ US98/ 00451 Two caustic based detergents wer8levaluated, dhese test
results show that under high water har dness and heavy soil conditi ons,
cl eani ng r &5tk ssodiumamiparrimethyéenecpBAsSRhPR2Re gRRA éé?ePGéﬁF

concent tat \psotDUBNEL - 9" b 8r 2a Ut PRRLCEBRAOLOLINRE oS BestsPeci ally

in lipstick renpv I'n
order tg emﬁ¢m¢@xmﬁmageéﬁélygstaaoihamgblef6the detergency enhanci ng
noni oni ¢ surfactant (a benzyl ether 10 of a (Jerr] linear alcohol (12.4
nol es) et hoxyl ate, and the strong chel ati ng agent (sodi um

am not ri met hyl ene phosphonate), | he_ash-based detergent, four
variations of fornula 1 were conpar € Bach ot her under 1000 ppm

detergent, 500 ppmfood soil, and 5.5 15 grahppghhysvat egocRRgit igons.
The test results are

(Alkalinity source) NaOH _ 47.50 47.5
10 Na,CO5 - 14.11 7.41
(Chelating/water STPP 28.50 28.50
condition agent) Sodium
- Aminotri-
15 methylene
Phosphonate ' 1.34
(Nonionic Defoamer) EO/PO Block - 1.34 1.4
Polymexr -
20 ' Defoamer -
(Other) Inerts Inerts
to 100 to 100
25
Test Results:
In Example 5, formula 3 was compared to formula 4 in the
10 cycle spot, film protein, and lipstick removal test
with 1000 ppm detergeht, 2000 ppm food soil, and five
30 grains city water conditions. The test results are

listed in Table 7.



listed in Table 5. : Table 5 20

Spot s Ei . Protein Li pstick Formula 1

1.75 Wog%‘gk‘- 1.00. Formula | A 2.50 PCT’?.S%%"”%?‘ '

1.00 -Formula I B 3.00 1.59 3.25 2.00 25

Formul a 1C 3.00 1.50 3.50 2.00 -- Formul a
|Ais formula 1 w thout nonionic Table Formula IBis formula 1 wthout
noni oni ¢ and sodi um am notri net hyl ene phosphonat e -- Formul a
|Cis fornmula 1 without sodium 30 am notri net hyl ene phosphonat e

These test results shOM/Lgéétégflchegaalng ag?%ﬁ%?%?stlg%% er at rﬁth the

al kalinity sources to re Quch a 35

WO 98/ 30666 Formula 3 4.50 1.50 3.56CT/ US9850Q451
32 Exanpl e 5 Two caustic based

det er gent s wBpoemwial éat ed,3 oh@ WM. 7B sodi ungabBonot ri nethyb ene _
phosphonat e and t he ot her wi thout this raw material. The conpositions
of these 5 two forrmulas are listed in Table 6.

;ridb:(gj |6n| ty SOUI’CEI,‘Z)EStNiaraﬁultS show thf.}: %Blder ld:‘hprv%#% %ardr'fgr ut & 4

Na2CO8 5 and hebdylbkol conditidhs, that{ @el alddif e esf sod JiRP
28. 50 28. 50 condition agent)’ Sodi um
aminotrimethylene phosphonate to a caustic based

detergent contributes to lipstick soil removal.

Example 6

10 In Example 6, formula 3 was compared to formula 4
in the 10 cycle spot, film, protein and lipstick removal
test with 1500 ppm detergent, 2000 ppm food soil, and
five grains city water conditions. The test results are

listed in Table 8.

15
Table 8
Spots Film Protein Lipstick
Formula 3 2.75 1.50 2.50 . 5.00
Formula 4 3.50 1.75 2.50 2.50

These test results show again at a higher detergent

20 concentration that the addition of sodium
amiﬁotrimethylene phosphonate to the caustic detergent
contributes to lipstick soil removal. Note that Formula
3 aﬁ.lSOO ppm does not remove lipstick as well as

Formula 4 at 1000 ppm. This combination of Example 5



Am notri- 15 met hyl ene

Phosphonat e . . 1.34 (Noni oni ¢ Def oarrer EQ PO Bl ock
1.34 WO 98/30656 4 Pol ymer 20 /US98/00451

Def oaner (Q her) I nerts Inerts
to 100 to 100 25 Test Resul ts3 In Exanple 5, fornmula 3 was

conpared to t t d
i ggti ck re%@%ﬁa&ﬁle s &%Onﬁthrﬁ‘b%% ‘g%% Ste e?%eeﬁlft&%%%gp%%]ﬁ g soi |,
and five 3@Qf thdrahwsnt€idy. water conditions. The test results are

listed in Table 7. WD 98/ 30666 _
PCT/ US98/ 00451 The above specification, exam_pl% and data provide

Table 7 Spot s Film Pr ot ei o Li pstic

Formula 3 =@ £aplete dﬁs%’ﬁlf?tlon of sghe manufagijire a %u?g Ehe 3.00
1.75 Zobosi the inv&¥Sfoh eSts{ese! hn mééﬁﬁl Hedeps! ow
wat er hardne o%ltlacr)]lg (ﬁ%avye sl? condi tions, that t%e addi tl%n of sodi um

am not ri nmet fty-leerhﬁwrmlsi)dmrtaém be m@au&ithowas@epartlngiefmgenhecont ri butes

to lipstick soil renoval. Exanpl e 6
spirit and scope of the invention, the invention resides

in the claims hereinafter appended.
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oyl e s%ol:sﬁig;ﬁ;'pm ﬂ{llllﬂl]l!llliﬁilﬂd{iﬂ CE"?B%SSl OOt %{@FJB@%@B% X

deterge foxd soik, five grains city itions.
The test results are Ilsted |n Tabje 8. 15

Tabl e 8 Spot s Film Protein Li pstick

Formul a 3 wWg 2cHURIM: 1.50 2.50 5.00 Formul a 4 3.50
1.75 2.50 2.50 These test results show again at a hi gher

d 20 |
etergent C9nceﬂ£r%Ekgglhgahekg§€%§giIC %%fﬁggﬂt”ﬂav1%%”“|w butes to

am not ri net hyl ene’ phosphonat € to the
| i pstick sobhbseshyahl 1Mot fprbakdFergendc soil3 x@mokfaao dypadiags, not renove

lipstick as well as Formula 4 at 1000 ppm This conbination of Exanple
5 5 the detergent comprising: 34 and Exanpl e 6 denonstrates
wel | the performance g efit of the inventio above
specfication, exanple ndaBaFSfSFG&Vﬁea@°%¥t(é#ﬂ%ﬂ§?9ﬁﬁﬁx? tion of the

manufacture and ysga9fnthe suf%%mﬂtt 'toO%r%fvltdE ddMEMdii 51 Si nce many
enbodi nents of ﬁe I nvéntion can wi t hout departing fromthe

scope of the inventiorb)thani afé&tltawer ediedesirig) tdoell remaarirgy heicdi nafter
appended. hardness treating amount of a sequestrant
i0 comprising: _
(i) an effective amount of an organic
phosphonate; and
(ii) an effective amount of an inorganic
condensed phosphate; and - |
15 (c) an effective amount of a soil removing
surfactant;

wherein there is less than about 14 wt% of total -

phosphorus in the detergent.

20 2. The composition of claim 1 comprising a solid

block detergent.
3. The composition of claim 1 comprising a powder.

25 4. The composition of claim 1 wherein the
composition comprises greater than about 10 wt% of the
condensed phosphate and about 0.1 to 15 wt% of the

organic phosphonate.

30 ‘5. The composition of claim 1 wherein the

composition comprises about 15 to 35 wt% of the
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\r?gvﬂ;gl gﬂubst anti-al Ilumﬂ]ﬂﬂmm ”W#ﬁ:logksg: Ikalr laggvgft ° gengaggg})?? t![gg
c

det er gefYO 8¥3486¢ si ng (a) an effective RFUEIBHPNIY source
of al kal i n|ty corrpr|S| ng abo 5.1 to about 70 wt % of 10

sodi um carbonate sufficient to provide %m I renoval ;

(b) an effes&aéﬁsghe%b@@ha%@ L EBEY AN £o 10 wey JETERESS treating
anount of a sequestrant conprising: 15 (1.) an

ef fective aovgenicf phosphgaaite . phosphonat e; and :
(i1i1) an effective anmount of an inorganic condensed phosphal e
conprising about 0.1 to 35 wt % of sodiun1pyrophosphate,

sodi um 20 A t tyr er and

(c) an effecti ve%rrmﬁ?t %?’%8@1%&%% %fo 1@3}“ B %etr@' 5% % ant ; wherein

there i at 1heec§tane_&ecmabnaﬁdwgpmfteowﬁyo@lmorpw@n@se per each
100 parts by welight of inorganic 25 condensed phosphate and there is |ess

than about sadimg tripeflypbogbhaltesphorus in the detergent. 2.
The conposition of claim1 wherein the conposi tion conprises gr eat er
t han about 10 wt % of the 30 condensed phosphate and about 0.1 to 15 wt % of

t he organi ¢ phospREN@bRposition of c%alngiepfgx%%qV% (tﬁi)h%] oﬁ{%ﬂﬂ m1

wherein the conposition conprises about 1
36 condphssphphaa;pha:bmpa;sdtab@utcoﬁlpjrlts@slabw% of. t e 5 wtoF gafi C
phosphonate . The.conpositioon of claim1 wherein the

i nor gari% cBhﬁeﬁQ@&PBﬁﬁéﬁﬁaFQm85ﬁ§&§BtFHH“@bﬁﬁPF@@?Y enes Rijagphonic
trlp0|yphOSQQ§&? 2-phosphonobutane-1,2,4-tricarboxylic acid, 1-

(hydroxy ethylidene)-1,1-diphosphonic acid or mixtures
thereof.

15 8. The composition of claim 1 wherein the soil
removing surfactant comprises about 0.1 to about 20 wt%

of a nonionic surfactant.

9. The composition of claim 1 wherein the source
20 of alkalinity comprises about 0.1 to about 70 wt% of
sodium carbonate, the condensed phosphate comprises
about 0.1 to 35 wt% of sodium tripolyphosphate and the

composition has a mass greater than 500 grams.

25 10. The composition of claim 1 wherein the
sequestrant comprises about 10 to 35 wt% of sodium
trigolyphosphate and about 0.1 to 5 wt% of the
phosphonate comprising amino trimethylene phosphonic
acid, 2-phosphonobutane-1,2,4-tricarboxylic acid, 1-

30 (hydroxy ethylidene)-1,1-diphosphonic acid or mixtures
thereof |
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5. The conpositi on*E 'I h’ ! in the organic 10 phosphonate
conpost ty ris E m i“m am wt % of t he phosp rising
| LT i RS04

am no trimet ne pRosphoni o s id,

2- phosphonobut ane-1, 2, 4-tri carboxylic ag-d, 1- (hydr oxy

et hyl i dene) -1, 1- di phosphonic acid or mxtures - thereof. 15 6.
The conposition of claim1l wherein the soil renovi ng surfactant
conprises about 0.1 to about 20 wt% of _a noni oni ¢ surfactant. 20

7.  The conpositi®h of TRe aFAFROARELERNCENEL3dWr Bewheredn fhieamasist p£f
conprises a : t. 70 % 0 dium,catbonate, the condensed -
phosphat e c%qrrlplt%icg%nipéé)l@g%%u%gofa}%(%%f% %gglfl{:sghi %#P?FBS\Syphosphate and

t he - conposition has a nmass greater than 500 granms. 25 8. The
conposition of claim1l wherein the . sequestrant conprises about 10 to 35
wt % of sodi um tripol yphosphate and about 0.1 to 5 wt% of the
phosphonat e conpriai ngAIanﬁlﬂ@afiﬁlﬁe@ﬁ‘yeég@nbhggpngﬁiitieﬁ hawiidg

2- phosphonohut ane-1.2 . 4-tricarboxylic acid, 1- ., (hydr.oxy

ot hyl | dene) ~TEECHShSUFINE 20ty BrOaYSL upBBacity, nEregr detergent

9. The compeynldAkHgclaim2 wherein the nmass of the conposition is
about 2 to about 10 Kil ograns. 10. A solid block alkaline
det ergent conposition havi ng i nproved organi c soil renoval capacity,
sai d det er gentalcompréffegtive amount of agnabdkalf. hetal60 W % of an
al kali metal 10 car b%nate det er gent ; (b) about 0.1 to
20 wt % of a soil refiB¥PRgate detergenty,rfactant; and (c) a
sequestrant conprising at |east an-effective

10 (b) an effective amount of a soil removing

surfactant; and

(c) a sequestrant comprising at least an effective
cleaning, soil removing and hardness treating
amount comprising less than 15 wt% of an organic

15 phosphonate and at least 10 wt% of sodium
tripolyphosphate, the sequestrant comprising at
least about 1 part by weight of organic
phosphonate composition per each one hundred
parts by weight of the tripolyphosphate; wherein

20 there is less than about 9 wt% totai phosphorus

in the composition.

13. The composition of claim 12 comprising a solid

block detergent.
25

14. The composition of claim 12 comprising a

powder.
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cl eani ng, soil ss treating 15 anmount conpri sing
| ess than 15 wt%t’m“m Hﬂim‘Bm liﬁ phosphonat e and about 5 to 35

w % of WEGAS(Af66 ¥phosphat e, the sequest r T EBRPIFLi ng at
Ieast about 1 part by melght of organi phosphonat e conposition

per each one hundred 20 parts gy wei ght of the tripol yphosphat e;

wher ein . 15. tﬂ%ecérﬁpd;@ﬁ@léﬁaafa@wim%ﬁwhéféﬁh phasphor us
in the conposition. he conposition of claim 10

wherein trmsurfacnnﬁtumemprr@m$rasnsnaonmolgurﬁasﬂaﬁaptanﬂ taed the
solid block has_a mass of at |east 500 grans. 12. The

conposi ti oFVFLE I ioF8 BraimreHeot at c%ﬁﬂ%‘ﬁs%@io pBB3PRat e sequest r ant
conpri ses sodi um trlpolyphosphate - 13. The conposition of

cl aim 10 wherei éhe @ﬁg%gtﬁoss gogg%§m3fgg§§éﬁg§£ Eﬁgprlses am no 10

trimethyl ene phosphonlc acl phonobut ane tricarboxylic

acid, Is( hwﬁmﬁ@mhmté éequestﬂanhoe@&ipm@eacsddmm m xtures

t her eof . 14. The conposition of claim 10 wherein there are
about 10- BEﬁME@kﬁPQQﬁPQ#ﬁQflpolyphosphate and about 0.1 to 5 w % of
am no trimethyl ene phosphonic acid,

2- phosphonobut ang; 1, 2, tLLgag bo dﬂ;ﬁ%fc fasd 1 2VHROKLin the

et hyl i dene) - 1, 1-d1 phosSphoni ¢ acl ures ereo

39 oranid SibsshdhHek @é#@ééﬂ@aﬁi@t@éﬂﬁf*iségr@@ihél on havi ng

substantially inproved organic soil renoval capacity, said detergent
conpri si ng tariswd tihiy g ne Khesphonis achéss2 gpeasphondbmtanent, 308 -gr ans,

sai d deaer%ggcarboxyllc acid, 1-{(hydroxy ethylidene)-1,1-

diphosphonic acid, or mixtures thereof.

18. The composition of claim 12 wherein the soil
removing surfactant comprises about 0.1 to about 20 wt%

15 of a nonionic surfactant. .

19. The composition of claim 12 wherein the source
of alkalinity comprises about 0.1 to about 60 wﬁ% of |
sodium carbonate.

20

20. The composition of claim 12 wherein there are

about 5-35 wt% of an inorganic condensed phosphate and

less than about 15 wt% of an organic phosphonate.

25 21. The composition of claim 12 wherein there are

aboﬁt 10-35% wt% of sodium tripolyphosphate and about 0.1
to 5 wt% of amino trimethylene phosphonic acid,
2-phosphonobutane-1,2,4-tricarboxylic acid, 1~ (hydroxy
ethylidene)-1,1-diphosphonic acid or mixtures thereof.

30
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25 to 65 wt % of sodi um carbonat e;
Bmm noni oni ¢ surfactant: 10

(c) an e ve cltaring, %oif renoving and haFﬁH@§§&¢?§hting

anount of a sequestrant conpri igng; ' (i) about

10 to about 40 wt % of sodi um tripol yphosphate; and 15

(i) about 5 to2b WkAhodllesl Digadé€ergent compositPBASRRYAALE: and

(d) about 0.01 to about 1.3 noles of water per each™nol e of

sodi um car b&verstant ialkigrimpreved corganegssohanraboual 9capsicatyt,ot al 20

phosphorus in.the, detergent conppsjtion. X 16. , The conpositi.on of .
claimi15 whgﬁ&4lqék§rgéhafﬁﬂﬁ 15464 nh ot 9 cBhprk skavinenat masst hyl ene
phosphoni ¢ a&iet tQfy SHAMISARE S566 25a£a {sings
phosphonobu??ne- 1,2, 4-tricarboxyli gélgﬂl%l' or-sal ?%terge?ﬁe‘rxe’%'PFlf,lfg('hydr oxy’
ethyl i deie) - 1, 1- di phosfdioni abact 25 to 085 sats sof Nes@im carbonate; 17. The
conposition of claim1h wherein the 30 effective cleaning, soil renoving
and hardness treating (P) ZRRIHE Ofl L@ ecjpeat rhhtwebnpfi aesonbontic25 to

about 35 w %0fA0di U tri pol yphosphate and about 1 to 5 wt % of an
organi ¢ phosphonaté. !

L s UMY

(c) an effective cleaning, soil removing and
hardness treating amount of a.sequestrant
10 comprising;
(i) about 10 to about 40 wt% of sodium
tripolyphosphate; and
(ii) about 5 to 15 wt% of an organic
phosphonate; and
15 (d) about 0.01 to about 1.3 moles of water
per each mole of sodium carbonate;
wherein there is lese than about 9 wt% of total

phosphorus in the detergent composition.

20 23. The composition of claim 22 wherein the
organic phosphonate comprises aminotrimethylene
prhosphonic acid or sodium salts thereof, 2-
phosphonobutane-1,2,4-tricarboxylic acid or salts
thereof, 4,1-(hydroxy ethylidene)-1,1-diphosphonic acid

25 or salts thereof.

24. The composition of claim 22 wherein the
effective cleaning, soil removing and hardness treating
amount of a sequestrant comprises about 25 to about 35

30 wt% of sodium tripolyphosphate and about 1 to 5 wt% of

an organic phosphonate.
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