19 Se| temberzoos

19 Septenber 2005 WD 02/ 081610 PCT/ EP02/ 02776 LOW FOAM NG DEFQAI

COVPCSI TI ONS CONTAI NI NG ALKOXYLATED QUATERNARY AMVONI UM COVPOUNDS 5 F| eld
of the | This invention relates to cleaning appli

require %@9*’{')83%0 non foam cl eaning fornulations such gpg’“tllﬂgh;{?%orratlc

di shwashers, Cleaning in Place (@P), 10 automatic floor scrubbers,

- encl-osed parts cleaning and the like. Any foamthat is generated in. these.

systens shoul d be unstable and break down rapidly to prevent accunulation

of foam during the process. Background of the Invention 15 Typical hard

surface cleaning formul ati ons consi st of a nonionic surfactant or sol vent
conponent, an el ectrolyte conponent (chelates or builders) and a

< hydr ot r opi = Suyr ' -G, WaloT R opio) h QDL G~ SUr

Quat or nar OB RSN REs RAENSGr Crfiv BB s ROARING fikeR EATED
co- surfac@yAq;ERmpw ANBGUEANICOMPOUNDY there are several specialized
categories of cleaning where foamng can be very detrinental to the
application. Exanples of such formulations include Ceaning In Place
formul ati ons, automatic floor scrubber formnulations, autonatic di shwasher
fornulations, re-circul atory netal parts cleaning and the like. 25 These
types. of FiWsdid aergieRand | ow, fast breaking foans to avoid overfl ow,

product | 0SS, punp Cavitation, and streaks/filns on treated surfaces after
drying. If the cleaning formulation shows any tendency to foamthen the
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cleaning formulations such as in automatic dishwashers, Cleaning in Place (CIP),

10 automatic floor scrubbers, enclosed parts cleaning and the like. Any foam that is
generated in these systems should be unstable and break down rapidly to prevent

accumulation of foam during the process.

Background of the Invention

15
Typical hard surface cleaning formulations consist of a .'nonionic surfactant or
solvent component, an electrolyte component (chelates or builders) and a
hydrotropic co-surfactant (amphoteric, anionic or cationic surfactants). Quaternary
ammonium compounds can function as the hydrotropic co-surfactants.

20

In' the cleaning induStry there are several specialized ‘categories of cleaning where
foaming can be very detrimental to the application. Examples of such formulations
include Cleaning In Place formulations, automatic floor scrubber formulations,
automatic dishwasher formulations, re-circulatory metal parts cleaning and the like.
25 These fypes of formulations demand low, fast breaking foams to avoid overflow,
product loss, pump cavitation, and streaks/films on treated surfaces after drying. If
the cleaning formulation shows any tendency to foam then the high turbulence
caused by either brushes or water sprays Will result in foam. |

30




2 In order to address the foam ng issues, fornulators often aéllg %??tgr%?erzoos
silicon defoaners to reduce or elimnate foam O ten these additives |eave
films and__ deposits. on the surface, resulting in a poorly cleaned surface.

~ Secondly XYOPMHSY concentrations of alkaline salts, such RCVEPQERTSus
concentrates in which typically the cleaning conpositions are supplied to

- the end user, these additives are not soluble. Fornmulators also use |ow
foam or def oam ng nonionic surfactants in these cleaning 1o formulations
to minimze foam Exanples include EQ PO bl ock copol yners, branched al cohol
et hoxyl ates, capped al cohol ethoxylates ardd the |ike. However, the
addition of hydrotropes or hydrotropic co-surfactants that couple the

el ectrolytic conmponent and the, | ow foan def gam noni oni ¢ conponent toget her
can resul t T PTdERRA SC8IEEFS the: 9RMIng freHEB {o1BMIBtors oaitar @kt oilg oreglicong
t he effect ap e ' L O Gy kRl resulte
I n many foF| %ﬁ?%@%lr’gsqgv@é{c %gm{ %nﬂﬁ@% f(f) ym%}fgpbée% %Hdﬁﬁggrggﬁgafﬁmgan
formul at i odeposilsidn tralduyiacehessulihgdnimgoofipraledmdd enfabsvSethaily AaHgh

- foamprofile when the c%eﬁlﬂ%hng if done at . tenperatures above the _

“¥or mul at i oRSNEEBURIYE: AT SAHNE Faltassiely as in anuanvs gonaentrates i whick typically
unst abl e age i th& : Ll atd nd h .
dopl ot on ool erang apaftiof driSfrish s s 8N, i) tihe Bidoss, ape not
requi res tBalublehe nonionic surfactant be replenished in order to prevent
flash foam occurrence. The present invention has solved the deficiencies of
the prior art by providing |ow foam ng and/or defoam ng formul ations, -

o oo FophufifioRd KRV Ry R4 F MRIdarioATROh T ARRHC S BRU- HedriAg!
o

one noni oni c conpound of a specific structuie.
02/ 081600 fumuiations He Imininzeofoadn. PEIEERGIRS ORILIBIET HEOF@ sieiotk | cupaitrhers,

gener a_l 'y B?Ar?éh?esd hfRoh? e{hoo%aqgs,aggéﬁéd g%%%%[néﬂ%xﬂa?gsn 'aqu the like. However,
the addition of hydrotropes or hydrotropic co-surfactants that couple the electrolytic
component and the low foam/defoam nonionic component together can result in
foam stabilization, foam addition or foam boosting negating the effect of the low;
15 foaming or defoafning nonionic. This has resulted in many formulators avoiding the
~use of hydrotropes in their cleaning formulations. Additionally, these cleaning
formulations have the lowest foam profile \.;vhen the cleaning is done at
temperatures above the formulations cloud points which results in cleaning
solutions that are unstable and inefficient. Also, these formulations tend to have
20  depletion problems especially in enclosed re-circulator systems. This requires that
the nonionic surfactant be replenished in order to,prévent flash foam occurrence.

The present invention has solved the deficiencies of the prior art by providing low
foaming and/or defoaming formulations, which comprise an alkoxylated quaternary
25 ammonium compound and at least one nonionic compound of a specific structure.




formul ati ons. which conprise a synergistic conbination of one 10% Sﬁgtemberzoos
hydrotropic 5 al koxyl ated quaternary ammoni um conpounds and at |east one
. nonionic surfactant based on branched al cohols. The noni onic surfactant
“may be seVE@P¥BEIFHom structures having 3 to 12 noles of etrowgpb@igh?®w, but
preferably have an average of 3-6 noles of ethoxylation with éither narrow
~or broad range distribution. 10 Detailed Description of the Invention The
present invention generally relates to | ow foam ng and/ or defoani ng

cl eaning fornulations which conprise a synergistic conbination of one or
nore hydrotropic al koxyl ated quaternary gnmoni um conpounds -and at | east
one noni on e tﬂgtlnvé i sed on branched al cohols. The hydrotropic

-al koxyl at e%ﬂ%m@%ﬁﬁm conmpound is preferably selected fromthe
group of conpounds represented by General Formula I, below 20 RIRZRIRANX"
(1) wherei Is a |linear or branched, saturated or unsaturated C6-C22

“al kyl grou-ghe FFQQS‘P%t inversion geperalyoeintes tllowHeaENing Mdmiredéfba@fin ARAIMPT

methyl ool ERUREHSRAH QfiBree s ettt Solhifio of Bhg emaors h&é'lo‘ié:'mc?
Sept entser 2IROGyMBRDRIMABHELY arMGDhERA ORI Fidd arﬁféﬁ%&?%?ﬂ@ﬁ idSushdBhe

the scope of nerimaForrml al are represented Gener
bel ow. @Eﬁﬁ Pehegd salpoholry Ehe mniommﬂma))mhhaw b esedbatel® frof2.

and X- ar estﬁ?ctgl%@ REAnGRO¥12 moles of ethoxylation, but preferably have an average of
3-6 moles of ethoxy!ation_ with either narrow or broad range distribution.

10 Detailed Descripfion of the Invention

The present invention generally relates to low foaming and/or defoaming cieaning

formulations which comprise a synergistic combination of one or more hydrotropic

alkoxylated quaternary ammonium compounds and at least one nonionic surfactant
15 based on branched alcohols.

The hydrotropic alkoxytated quatérnary ammonium compound is preferably
selected from the group of compounds represented by General Formula I, below.

20 RiRRRNX L M

- wherein Ry is a linear or branched, saturated or unsaturated Ce-Co alkyi group;
Rz is C4-Cg alkyl group or Ry:
Riand R, are C2-C4 random or block polyoxyalkylene groups; and
25 X Is an anion, preferably chloride, methyl sulfate, bromide, iodide, acetate,
carbonate, and the like.
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each R5 is independently at each occurrence C1"C2 alkyl or H, provided

that RS is a Cl - C alkyl in at |east one occurrence; and A and B are
integers greater than or equal to 1 wherein A+tB is 2-50. 1s Mst preferred
~ hydr ot r opiV¥O§2/88%%tthary ammoni um conpounds within the scope pfr/EPRRIPGESENt
invention are as shown bel ow where R = linear or branched, saturated or
- unsaturated C12-C' alkyl, n+n' =0-10, m+rmi =1-20, y+y'=0-20, and X is an
ani on, preferably chloride or nethyl sulfate, provided that when n+n' =0,
y+y' is at least 1. 20 H C3 R N +, (CH2CH2Z0O) n (CH2CH(J)m (CH2CH20 yH
H3C '(CH2CH20) n' (CH2CHO M (CH2CH2O)y' H 4 CH3 x An especially preferred

hydr ot r opi nj, k. C Qund i Ber o CHLF available from
Akzo Nobel cPé%‘r:%‘é%\de%m S rywlﬂtmﬂ ?'EBB%,°?|QJ?“%§JAF°€E§Ugeb@é%%We§QOEdAoy
02/ 081610 GRNrBPPBAAIANG KatdwR~ +, (CH2CH20) n (CH2(-; HO m (CH2CH2Q) yH N

H3CF (CH2CH20) n' (CH2CHO Ml (CH2CH2O)y' H CH3 'x where R i-s tall ow al kyl,
n+n' =2, mtm -12, y+y'=5 and X is nethyl sulfate. The quaternary amoni um

conmpound describ j i inpvention may be prepared 5 by gquaternization
of the starting gg%H rt%%‘?%)&llﬂd descri bed bel ow using knowdfH)
‘ 5 / , '
- RyRoNT X
\

(CH2CHR50)gH

10 wherein Ry, Ry, and X are as defined above:;

each Rs is independently at each occurrence C-C, alkyl or H, provided that Rgis a
C+ - C2 alkyl in at least one ocourrence; and

A and B are integers greater than or equal to 1 wherein A+B is 2-50.

15 Most preferred hydrotropic quaternary ammonium compounds within the scope of
the present invention are as shown below where R = linear or branched, saturated
or unsaturated Cy2-Cz2 alkyl, n+n' =0-10, m+m’ =1-20, y+y'=0-20, and X" is an
anion, preferably chloride or methyl sulfate, provided that when n+n'=0, y+y' is at
least 1. '

.CI:H3 .
R. ,-(CH,CH,O)n(CH,CHO)m (CH,CH,0)yH
HSC' \(CHchZO)n'(CHZ(l:HO)m'(CHchZO)y'H X

2 CH,

An especially preferred hydrotropic quaternary ammonium compound is Berol
CHLF available from Akzo Nobel Surface Chemistry LLC, Chicago, IL, USA:
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met hods such as that described in U S. Patent No. 5,885,932 which's
I ncorporated herein by reference. The fourth substituent added to the

- amno nitrogen b qgquaterni zation is preferably a group selected from
~al kyl, orW&g%@ﬁ 10gr oup having 1- 4 carbons. Any suitabl e BET/EROAEATOe

enpl oyed. Preferred anions include, but are to not Iimted to, a nenber
- selected fromthe group consisting essentially of nethyl sul phate,
carbonate, chloride, fluoride, brom de, acetate and the |ike. The starting
am no group can be prepared by reacting an am ne selected fromthe group
consisting of RF-NH2 and R R2NH wherein RL and R2 as in structure (1); with
Is at | east.one propyl ene oxide @rp_p at | east one al kyl ene oxide.- Preferred
-al kyl ene oxides include but arejfnét linted to ethyl ene oxide, propylene

oxi de, i solutyd ene (ceXicde,0)RYEH _@p@}pﬁg@lﬁ @HdOWH(t res thereof. The

conpounds df t ‘eN’presé*nt Z73'nvention ‘are made?i ff such a way as to introduce

varyi ng numhers” ot gkkiph-e YOX it Wi no nitrogen. The
addi ti onal lalkyl ené oXi déﬁgpéu§§%€ﬂﬁe(&5g&gﬁp)?ﬁe sanme, such as, for
exanple, o or nore ethylene oxCék units, or the_groups may be different

to form for exanple, block copolynmer chains of ethylene oxide and

propyl enewhdrd®R itdliow élﬁpﬂ@x%&%}%éﬁﬂﬁzﬁg@g&% &‘Eﬁ"ﬁiiémeﬁﬁgﬁgﬁgﬁfver al units

of each of two or nore different al kyle xi des, or a %g uni ts of
two or nore al kyl ene oxi des. Any concei vabl e conbi nati on of al kyl ene oxi de .

the am no Ther Sl il Ronite b HaedindB dnerken mpp becepered
exanpl ®, biyequatensizatidn Qe e RN baiifo fcwpwnaeaé‘é&ibéhky@g@fﬁﬁb%o‘im‘ ns

jattached thereto or two chains that are the sane. In a pre
enbodi menfNethpde BUsh RSt Yimb deseribasindd. Sthaterihioo5i886, 38adviiok is imconmorated

e Ght “of MerecBhBINELCTAY RRrA SHERRUEHS ki e dbine Figadode
though hi gheternizition|iapreferatbly scornpusslsciedrrdm 4! @YalRenyl group having 1-
‘ 4 carbons. Any suitable anion can be employed. Preferred anions include, but are
10 not limited to, a member selected from the group consisting essentially of m_ethyi
sulphate, carbonate, chloride, fluoride, bromide, acetate and the like.

The starting amino group can be prepared by reacting an amine selected from the
group consisting of R-NH2 and R1RzNH wherein R; and R; as in structure (0); with
15 at least one propylene oxide and at least one alkylene oxide. Preferred altkylene
oxides include but are not limited fo ethylene oxide, propylene oxide, isobutylene
oxide, butylene oxide and mixtures thereof. The compounds of the present
invention are made in such a way as to introduce varying numbers of alkylene
oxide units onto the amino nitrogen. The additional alkylene oxide groups may be
20 g!l the same, such as, for example, one or more ethylene oxide units, or the groups
may be different to form, for example, block copolymer chains of ethylene oxide
and propylene oxide units, random copolymer chains consisting of several units of
each of two or more different alkylene oxides, or alternating units of two or more
alkylene oxides. Any conceivable combination of aikylene oxide units up to 50 'units
25 long may be employed at each available location on the amino nitrogen. For
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Typi cal conpounds suitable for use in the present invention include, but
are not limted to, bis(hydroxyethyl)nethyltallow alkyl, ethoxylated,
propoxyl ated, . met hyl sul phate; cocobi s(2-hydroxyal kyl ) nmet hyl anmoni um
~chloride; Y8%8&yal kyl ene (15) cocomet hyl ammoni um chl or i RISIEBO22T s S ( 2-

hydr oxyal kyl ) met hyl anmmoni um chl ori de; pol yoxyal kyl ene (15) stearyl nethyl

- amoni um chl ori de; N, N-bi s(2-hydroxyal kyl )-N net hyl oct adecanani ni um
chloride; N-tallowal kyl -N, N -di net hyl - N-N - pol yal kyl enegl ycol - propyl enebi s-
ammoni um bi s net hyl su[ phat e; pol yoxyal kyl ene (3) tall ow propyl enedi noni um
15 dinet hyl sul phat e; coconut penta-al koxy6net hyl amoni um net hyl sul phat e;

pol yoxyal kydxameple 1 the CASHD HitrdBaTE i Wobbdh Stwd SRS B@i?ﬂé}ﬁﬁy g?iiggy &hﬁ-ﬂs

di hydr oxyal kyl met hyl anmoni umchl ori'de; 1sotridecylpro

met hyl a asheetherataer twechainsdhatanecheaayé. i soar achi dal oxypr opyl

i i de: i xt. her eof ., 20 The. nonj oni- f act ant
ol oyeq | 1P o benBl BMAAHERR, B8 RabotGienahgink of Shviana s i ooeed
fromthe grovupoed of Propylads &ads %?%Utﬂén@%x?ﬁ%?rgl ﬁl&ﬁfdyréld‘?‘ Pljeh%rﬁb@flltg%v

R—O(CHZCHZO%" HLlIl 25 wherein Ris a bran oup w .
carbon at of@olapmeightniithe gomnastrdsmised-iTthepoesantinventbrRsHRs$ tieR 80goer bet

thereof , _at oSt Aghes Fndllbltar Wefit ABMARATE colbe, SP¥udsehy erber 2005 Vo
021081610 APIEPEDhR ST suitd Tt B¢ O thé treSbithBieREsH Q%Ipﬂebgﬂg%r%ange
|

di stributign, Specjfic exanples of nonionic surfactants enploya t he
cont ext of "Pi&é‘"ﬁ?‘f‘é{;é@n bﬁﬁ?@%@thyi)mehlw&alw alkyl, ethoxylated, propoxylated,

methyl suiphate; cocobis(2-hydroxyatkymethylammonium chioride;

10 polyoxyalkylene (15)  -cocomethylammonium chloride; oleylbis(2-
hydroxyalky)methyl ammonium chloride; polyoxyalkylene (15) stearylmethyl
ammonium  chloride; N,N-bis(2-hydroxyalkyl)-N-methyloctadecanaminium
chloride; N-tallowalkyl—N,N’-dimethy!—N-N’-polyalkylenegchoi-propyienebis—
ammonium-bis methylsulphate; polyoxyalkylene (3) tallow propylenedimonium

is dimethylsulphate;_coconut penta-alkoxy methw ammonium methyl sulphate:
polyoxyalkylene  (15)  cocomonium  methosulphate: isodecylpropyl
dihydroxyalkyl methyl ammonium chioride; isotridecylpropyl dihydroxyalky!
methyl ammonium chloride; methyl dihydroxyalkyl isoarachidaloxypropyl
ammonium chloride; and mixtures thereof.

20
" The nonionic surfactant employed in the contex{ of the present invention is
prefera_lbly selected from the group of compounds represented by General Formula
I, below
R-O-(CH,CH,0),H 1l
25

wherein R is a branched alkyl group with 3-12 carbon atoms, preferably derived

H
R—-C—C—C—C—0OH
) H2 2 R HZ
from a Guerbet alcohol of the formuila with 10 carbon atoms

or less and/or mixtures thereof, and n = 3-12, but preferably 3-6 moles of
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are not limted to: polyoxyethylene (3) 2-ethyl hexanol,
pol yet hyl enegl.ycol -4 et hyi hexyl ether, s polyethyleneglycol -
. ethyl hexanol, pol yoxyethylene (4) 2-ethyl heptyl, polyoxyethylene (5)
~ i sodecanoWQ#dsp@dy oxyet hyl ene (5) 2-propyl hepanol . The fopowimbienieof the
i nvention generally contains fromabout 0.1%to about 12% by weight
.nonionic surfactant, preferably fromabout 1 %to about 8% and still nore
10 preferably from about 2% to about 4% The present formnulation al so
preferably contains, in conbination with said nonionic conpound, from
about- 1% to about 20% by wei ght al koxyl a ed quat ernary amoni um corrpound

f bl f
preferapl gﬁfr@&g@@d k OutanS\%tWoétﬁeahgﬁbmﬂeﬁ%rﬁéwréﬁrgoé it SR &ic} esfge%mpvﬁ,g 28N

Thi s synerglistic co | nat'i on

hydr ot r opi oRIpRiExsuriactantg eplopable ihXhe rooniexirof thepocsests ianehtidn in@ﬁﬁie BGE
noni oni ¢ %’rﬁrﬁctt &ﬁ‘iﬁfP sed on branched al cohols produces a clear and stable
-cl eaning f ?a! Q% th unusual foam coll apse properties in the

presence oé;orxmétﬁyleﬁbeaw) N0 Rl S uﬁa@&mﬁcﬁw eﬁ%ﬁﬁ%’@gg' S

corrosion 1 nhibitors, phosphonates, solve

citratds, @@Iva&w@aghmlés asthylhexarioke. mly‘ﬂweﬂlwerie)am @Y/ depeARYIREpty!,
| ' t t deal | t
s T R R e o AT W O

punp cavitation, and streaks or filns on treated surfaces after drying. ,
‘Sever al speC| alized cat e& ries of cleaning which neet this criteriai ncI ude
but are 25 h@formuatierny of Gar@@ﬁtlﬁ@gﬁnemilammmnsﬂrmnlahWt Catfbohediautf125%r

metal par 13 et rRRonic SHHGERES Sroi O bRl BB b and Sl marmy
't or mul st | qumbtmonmbom 0% 1R\abdus m%emerméséh?%nwat:&@ A géiﬂe?éﬁﬁt

know i n the As nonlimti %%hexarrpl es, such fornul ations nmay
Sept enber ln%!mgpmmttprp ES®jg) narigmic compound, from about 1% to about

20% by weight alkoxylated quaternary ammonium compound, preferably between
2 % to about 10%, and still more preferably between about 4% and about 8%. This
synergistic combination of one or more hydrotropic alkoxylated quateman}

15 ammonium compounds and at least one nonionic surfactant based on branched
alcohols produces a clear and stable cleaning formulation, with unusual foam
collapse properties in the presence of typical cieaning additives such as NaOH,
EDTA, TKPP, glycols, corrosion inhibitors, phosphonates, solvents, carbonates,
borates, citrates, acids, silidates and the like.

20 o
The low foaming/defoaming cleaning compositions bf the present invention are
ideal for applications that demand low, fast breaking foams to avoid overflow,
product loss, pump cavitation, and streaks or films on treated surfaces after drying..
Several specialized categories of cleaning which meet this criteria include but are _

25  notlimited to Cleaning In Place formulations, automatic floor scrubber formulations,
automatic dishwasher formulations, re-circulatory metal parts cleaning formulations
and the fike.

The specialized cleaning formulations of the invention may also be formulated with
30 ingredients know in the art. As nonlimiting examples, such formulations may




8 include hydrotropes or coupling agents, surfactants, thi ckgglsne tg'gnebnetr“mo5

chelating agents, builders, defoanmers and anti-foam agents, corrosion
inhibitors and the like. Hydrotropes or coupling agents include but are
not |im tB® P8¢ WYPcol ethers, alcohols, acrylic polyners, Peadirosnagé ene
- sui phonat e, phosphate esters, 5 anphoteric surfactants, al koxyl ated

. carboxyl ates, ' am nopropionates, glycerine, alkylpolyglucosides,

ai kanol am des, quaternary anmoni um conpounds or m xtures thereof.
Surfactants, include but are not Iimted to, anphoteric, cationic,

noni oni ¢, anionic 10 classes and nixturesthereof Thickening agents

ceryl o pal cleshidiattddBs 6 cbfol st S eREtE HieSiitng W8I, rehelkting
clays, amiagenis belderst Uefqdnmresamnﬁ&amldglen& cOrtosi BRibilR XME B like.

yrrolldon'g\I ‘& cti 15 m xtures there? The el ectrol ytic conmponents can
consi st of TYHQUOPSSy A gervrling: agentsdnsludenbihiaragnokdisites itacglycel btherar e

t limt | hahd di gni net et t'
Dol d | phocacbiiol, (GRS Tpolfiisrs, . S6dith SRARHE, sThdiorele. Reriate . 28k, ©
ni t r ot i acaMpboteicd swiammaemlmyﬂmbds ¢arbuxgiiates; paatid Jﬂﬁptdrratesacgﬁv):eﬁﬁg

m xtures t reo Bui l.ders include, but are not limted to soda aS
acrylic p%ﬁdﬁ@ ygluosqqu? @lkan %W@ﬂﬁft’ﬁ\ MBROAPARRYM cainBowndseer, mixtures
citrates, i{paghafm hydroxide, potassi um hydroxide, triethanol am ne and
mixture thereof. 25 Corrosion inhibitors include but are not limted to
al kanol am des, aliphatic carboxylic acids, am des, am nes, diam nes,

pol yam ne or.i Ci bor at e azol i ne hosphat e esters,

bonzotri sy @?@%é@?@% A AT m&ﬁ@ﬁ& Brinbotarich caliPaIG: Sonianic. caniesic f
phophaoat edassuged ahiRBure kladrewf aci ds, thi oazoles and m xtures thereof. 30 ¢
19 Septenber 2005 WO 02/051610 PCT/ EP02102776

Thickening agents include, but are not limited tfo, associative polymers and

copolymers, acrylic polymers, amides, xanthan gums, cellulosic polymers, modified

clays, amine oxides, ethoxylates amines, silica, silicates, polyvinyl pyrrolidone and
15 mixfures thereof.

The electrolytic components can consist of chelating agents or builders. Che!ating
agents include but are not limited fo gluconates, citric acid, sodium
ethylenediéminetetraacetic acid, phosphonates, phosphonic acids, phosphates,
20 polyphosphates, nitrotriacetic acid, ethylenediaminebis(2-hydroxyphenylacetic
acid) and mixtures thereof. Builders include, but are not limited to soda ash, acrylic
polymers, silicates, phophonates, phosphates, carbonates, cifrates, sodium
hydroxide, potassium hydroxide, triethanotamine and mixture thereof. .

25 Corrosion inhibitors include but are not limited fo alkanolamides, aliphatic
carboxylic acids, amides, amines, diamines, polyamines, phosphoric acid, borates,
oxazolines, phosphate esters, benzotriazole, azoles, imidazolines, amphoteric

surfactants, silicates, phophonates, gluconates, fatty acids, thioazoles and
mixtures thereof
30
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9 O her optional conponents may be included in the formul ations of the

present invention. These include but are not limted to liquid carriers
. such as water, pH nodifiers, enzynes, bleaching agents, bleach activators,
~optical bWOJROEHIPs, soil release agents, antistatic agenpeT/EPOdNRITANt S,
preservatives, perfunes, colorants, s anti-redeposition agents, dispersing
. agents, acidifying agents and solvents. The invention will now be _
illustrated by the following nonlimting exanples. The follow ng chemcals’
were utilized in the exanples and their identities are provided  below 10
From-Akzo Nobel Surface Chem st LLC. Berd (r) 260 - Cg_11 alcohol with '4
nol es of « Ve | ddi‘ﬁﬁ ) Op-. 2-et hyl hex wth 4
-mol es of gtﬂ%ﬁy %ﬁﬁ (naré@%vht%gﬁgg)b? Eﬁ @Qb%gqé%h&?oz{ﬁﬁll _"flggamﬁ)lﬁ’('ﬁsﬁﬁ‘tt h
4 1ol es oﬁn\&ﬁtmryl'ﬁleismir(qimdmdmtchremeﬂmit&ﬂ?rw'Ilig@ﬂ hrifers $dhlds AARPOHH
with 8 noles ?f et hoxyl ati on [gal andard range t hoquad Cl 25 Ms- coconet hyl
. et hoxyl at 83°{1H8sS, 1&%n DlirgEAVOsag9Nat Bleachoastivators, vptisal-brighitenevse o)l
et hoxyl at ) ni j 2 u r 12 -
cocomet hy?@giﬁé -é( %é- ﬂ_yg'r gwk ?}L(:gté ﬁgﬁtest %ﬁ&?ﬁ% éfgnsae}‘{/éavg%‘rﬁ’ﬁﬁtm’esl colorants,
met hyl ul ginditredaponivalkdggntyJtspérsing agertepatibiffingtagePes and solvents.
octyl i m nodi propi onate From Condea Vi sta 25 Novel ?r) 11 12-4 -
2- butyl oct anol al cohol made with 4 noles of ethoxylation (narrow range)

From Akcr TheCir@ntish swiliOndw G8RMEHRRE WP e \RoiwdiRg T fimiting examples. The

following chemicals were utilized in the examples and their identities are provided
below.
10

From Akzo Nobel Surface Chemisiry LLC.

Berol® 260 - Cq.41 alcohol with 4 moles of ethoxylation (narrow range)
Berol® 840 - 2-ethylhexyl with 4 moles of ethoxylation (narrow range)

15 Berol OX-91-4 - Cq.11 alcohol with 4 moles of ethoxylation (standard range)
Berol 0X-91-8 - Cq.11 alcohol with 8 moles of ethoxylation (standard range})
Ethoquad C/25 MS- cocomethyl ethoxylated (15) ammonium
methylsulphate _

Ethoquad® T/25 - tallowmethyl ethoxylated (15) ammonium chloride
20 . Propoquad® C/12 - cocomethyl-bis~(2-hydroxy-2-methylethyl) quaternary
' ammoniun methylsulphate |
Amphotak® YJH-40 - a low foam hydrotrope octyliminodipropionate

From Condea Vista

25

Novel® il 12-4 - 2-butyloctanol alcohol made with 4 moles of ethoxylation
(narrow range)

From Akcros Chemicals
30 '
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noni oni ¢ surfactants intended for |ow foamcleaning of netal parts 5 From
Harcros T-Det A-134 - isotridecyl alcohol with 4 noles of ethoxylate

(st andar dWO axneg1$1010 From BASF Pl uronic L-62 - nonionic bl echmrebyies a | ow
foam detergent for netal cleaning Pluronic L-64 - nonionic block polyner a
. di spersant for netal cleaning 15 From Uni on Carbi de (Dow) 20

Tergitol (r)15-S-3 - Cl1-is secondary al cohol with 3 noles of ethoxylation
(standard range) Tergitol (r)15-S-5 - Cl1 -1g secondary aI cohol with 5 noles
of ethoxylation (standard range) Tergitab(r) 15-S-40 - -15 secondary

al cohol with ho hers XS -
sodi um xyl eneW%r il Vi stlgntlffm:\'t y rocg ?’g%gﬁ%ﬁ%e}]ﬁ OFE%FH%?E%“?&}
sodi um et hyl érteddediforcibet foaaceleaningafietikPiits t et rapot assi um
pyrophosphate (TKPP) 19 Septenber 2005 WO 02/081610 11 Exanple 1

From Harcros

5
T-Det A-134 - lsotndecyl alcohol Wlth 4 moles of ethoxylate (standard
range)
From BASF
10 [‘

Pluronic L-62 — nonionic block polymer a low foam detergent for metal
cleaning

Pluronic L-64 - nonionic biock polymer a dispersant for metal cleaning

15 From Union Carhide (Dow)

Tergitol® 15-8-3 - Cy1.15 secondary alcohol with 3 moles of ethoxylatlon

(standard range)

Terqitol® 15-S-5 - C41.15 secondary alcohol with 5 nioles of ethoxylation
20 - (standard range)

Terqitol® 15-S-40 - Cy4.45 secondary alcohol with 40 moles of ethoxylation
(standard range) '
Others

25 SXS - sodium xylene sulphonate a standard hydrotrope.
EDTA - 40% solution of sodium ethylenediaminetetraacetic acid
TKPP - tefrapotassium pyrophosphate (TKPP)
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f.ormul ati ons descri bed previously wth respect to cleaning ability,

formul ation stability and foam ng properties. 5 Table 1: Sunmary Tabl e of

Cl eani ng WoraMssitoons Cl eani ng Fornul a Type Tradi ti onal Lovpdpappsazhte or—
- def oane-r | nvention Noni onic C eani ngGood- Excel | ent Medi um

. poor Medi um poor Good- Excel | ent StabilityYesNoNoSt abl e foaniloo’

H ghLow* Low* Rapi d col | apse "Need to be repl enished To denonstrate the above’
i nvention, cleaning fornmulations with the following 1o ingredients were
prepared: Formulation A 7% EDTA (40% sol g4i on of sodiumsalt) 4% TKPP 2.5%
Noni oni ¢ ( \ﬁari ed fromO0.5 to 4% 15 6% Hydrotrope (or X anount until
.clear and ggé%ﬁ?—The test fornmulations were diluted 1:10 with distilled
water and 100 m sanples were placed into the blender. The test solutions
were blended for 60 sec at '1600 rpm and decanted into a nmeasuring

. cyl i nder . TaRlef baanpsressleaningabitivt ofrthievediousi formulafipns liescebedmprevioaskal s

of I and ' T I -tate, was deternmned by taking the initial
f oam vol uf}gﬁgﬂ#ﬁ%’%?&&%ﬁqd g@ﬁ@htor m%'q%ﬁaﬁh‘&ﬁﬂg?‘?%{ng Propedties.o reach
zero fgam |If foamwas still present at five mnutes, the final foam

vol ume was_subtracted frominitial volune and divided by 300 seconds. This
test met holahlgst:chenamanol deleniCleaning Fermwationsy of 25 any foam
gener at ed hy—the—cteant ' i -t-at--on

mg
Tradifional Low foam | Silicon defoamer [ Invention
- Nonionic
Cleaning Good-Excellent Medium-poor - | Medium-poor Good-Excellent
Stability Yes No No Stable
Foam Too High Low* Low* Rapid coilapse

*Need to be replenished

To demonstrate the above invention, cleaning formL;lations with the following
10 ingredients were prepared:
Formulation A

7% EDTA (40% solution of sodium salt)

4% TKPP - :

2.5% Nonionic (may be varied from 0.5 to 4%)
5, &% Hydrotrope (or X amount until clear and stable)

The test formulations were diluted 1:10 with distilled water and 100 ml samples
were placed into the blender. The test solutions were blended for 80 sec at
4600 rpm and decanted into a measuring cylinder. The foam volume was
20 determined initially, then after intervals of 1 and § minutes. The collapse rate
was determined by taking the initial foam volume and dividing it by the time in
seconds that it took to reach zero foam. If foam was still present at five
minutes, the final foam volume was subtracted from initial volume and divided
by 300 seconds. This test method was chosen to demonstrate the stability of -
25 any foam generated by the cleaning formulation under mechanical agitation,
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surfactant type, hydrotrope type and variations of Berol CHLF structure on
the collapse rate of the cleaning formula was studied. Also, the ,

per cent ag@#2/¢sestiooni c in the fornulation was varied to detwgigmeobig
~contribution to collapse rate. 5 Table 2: Foam Generation plus Coll apse

. Rates for Various Nonionic and Hydrotropes Col | aps Fornul ati onFoam _
Vol une(m ) after mnutee Rate (m | sec) NonionicHydrotropeO min.1 mn.5 mn.’
Berol -0.00N A 840* -Berol CHLF2008601.6 --401240.12 Berol 840Berol
CHLF205006 Novel 112-4Ber ol CHLF1901‘20400|.25 T- DET A- 134Ber ol

Cou 119088 gk o RIS STREROR R ot IR S
Berol CHLF structure on the collapse rate of the cleaning formula was studied.
-Also, the percentage of nonionic in the formulation was vaﬁed_ to determine its
confribution to collapse rate.

Table 2: Foam Generation plus Collapse Rates for Various Nonionic and

10

Hydrotropes

Formulation Foam Velume{ml) after minute Collaps
e Rate
_ (mlisec) ‘

Nonionic Hydrotrope 0 min. 1 min. 5 min. '
Berol - R G y N/A
840* _
- Berol CHLF 200 86 0 1.6
- - 40 12 4 0.12
Berol 840 Berol CHLF 205 0 0 5
Novel 112-4 Berol CHLF 190 | 120 40 0.5
T-DET A-134 | Berol CHLF 194 104 48 0.5

[ Berol 260 Berol CHLF 200 170 52 05

[ Berol 840 SXS 350 320 166 0.6
Novel 112-4 SX8 170 124 52 0.4
“T-DET A-134 | SXS 168 106 54 0.4

*Cloudy unstable formulation

The above resuits show that the Berol CHLF alone in this formutation has a

collapse rate of ~1.6 mifsec (average of five batches, values range from 1.2-

2.1 mil/sec). When this hydrotrope was combined with various low foam

nonionic surfactants in the majority of the cases the collapse rate drops to ~0.5




19 September 2005
T-DET A 134SX8168106540 4 *C oudy unstable formulation 10 The aboe\Pe results

show that the Berol CHLF alone in this fornulation has a collapse rate of

. -1.6 m/sec (average of five batches, values range from1l.2- 2.1 m/sec).

When t hi gvawam&m@pe was conbi ned W|th various | ow foam neOTERIN2776
~surfactants in the majority of the cases the collapse rate drops to -0.5 19
. Sept enber 2005 WD 02108161(c) PCT/ EP02/ 02776 13 milsec or |ess. However,
when Berol CHLF was conbined with Berol 840 the collapse rate increased by’
three-fold to -6 nmllsec (average of five batches values range from4.7-8.7
m /sec). However, conbination of Berol 84@ wth a traditional hydrotope

f | f f |
sueh 2 SSHURER oF I 0TAHLIEN St BTY CERYL ke chabiRegSinsptro Rb Ue
Tabl e 2. Tulapsbeaté ifcraskanby tﬁtéé—ftﬂcﬂ 3pt 6 ARdR (2 @%ﬁf@bﬁt&%@t

change in foamstability or anmount of foam generated b ed on rotrope
. sel ect ed. VElUESR KRGS frogh dulBuf enkeea)atoweyesnc@sbinatichlat Berd! Héﬂlvmtisa

Hydr ot r op with
Hydr ot r opg%dﬁéé%# gtc%%t eEi E%l L$$§§9§mh§§% Lgﬁﬂg%%béﬁ%ﬁe%sgngx po9Net hyl
sul f at 86 %ﬁobnﬁ&lﬁm@@ﬂa%@eﬂu@oﬁ%mﬁaﬁ@ Ftes! 66 %o FodfRhbifHilon T ¥RES EO
+ 12 PO Met hyl sul f at e5.
seen in Table 2. The other two nonionic surfactants tested show no significant
change in foam stability or amount of foam generated based on hydrotrope

selected.

10 Table 3: Structure Variations on Berol CHLF and Various Hydrotropes
Influence on Collapse Rates with Berol 840

Hydrotrope Type Collapse
Rate {ml/sec)
Berol CHLF 2EOQ + 12 PO + 5 EO Mathyi sulfate 6
‘Berol CHLF Type 250 + 12 PO + 5 EO Chiloride 5.2
Berol CHLF Type 5 EO + 12 PO Methyl sulfate 52
1K Sodium xylene sulphonate 0.6
( 2 -Ampholak YJH40 Amphoteric — octyliminodipropionate - 0.4
Ethoquad C/25 Coco quat 15 EO 0.7
MS
- Ethoquad 1/25 | Tailow quat 15 EO 0.6
+"Propoquad C/12 Coco quat 2 PO 0.5

Adjusting the aikoxylated cationic hydrotrope structure by varying the EO/PO
content or the counter ion preserves the rapid collapse rate seen with Berol
15 CHLF and Berol 840 formulations (Table 3). Use of more traditional
hydrotropes results in the decline in the collapse rafe of the cleaning
formulations, even when a low foam hydrotrope such as Ampholak YJH-40



5XSSodi um xyl ene sul phonat €0. 6 Anphol ak YJH 40Anphoteric - 19 September 2005
octyli m nodi propi onat e0. 4 Et hoquad C125 Coco quat 15 ECO.7 MS Et hoquad

T/ 25Tal | ow quat 15 EQO. 6 Propoquad Cl12Coco quat 2 PQ0.5 Adjusting the

ai koxyl at aslo@2@0Bwme c hydrotrope structure by varying the EGd&Efxpeantgnt or
" the counter ion preserves the rapid collapse rate seen with Berol is CHLF
. and Bero! 840 fornulations (Table 3). Use of nore traditional hydrotropes
results in the decline in the collapse rate of the cleaning fornulations,
even when a | ow foam hydrotrope such as Anphol ak YJH 40 19 Sept enber 2005
WO 021081610 PCT/ EP02/ 02776 14 was used.q4he above-data suggest that

pr opoxyl at i ' I | ated gro |s a criticgl factor in foam

col | apse bgﬂ%vpg?ﬁ'h%%ﬁggﬁé'ﬁ%s 9%%'{)”13# PREROKYREORIER ithe Bdoglrted aravp
Types on 1 fea driticar fastdtihFoahidiiapss hBRkeRrW th Berol CHLF Al kyl typeMl es
of EQEt hoxylation |-1LBCol|apse Rate Types(m |sec) 2-ethyl hexyl RL. 26 '

2-ethyl hexyl R34.5 2-ethyl hexyl R0. 6 2-et hyl hexyl R62 2-ethyl hexyl R62
Table 4: The Effect of Various Nonionics Surfactant Types on the
5  Formulation Collapse Rates with Berof CHLF

Alkyl type Moles of EQ Ethoxylation HLB Collapse Rate
' Types _ {mlisec)
2-ethylhexyi R 1.2 6
2-ethylhexyl R 3 4.5 (
2-ethylhexyl R 0.6
2-ethylhexyl R 2
2-gthylhexyl R 2
2-propylheptyl R 3
2-Butyloctyl R 0 5
[Co10 R 05
Cs-10 5 R 1 0.7
Cs R 1.6 2
Cro R 0.5 1
Cs.51 R 0.5 0.5
Methyl capped Cg 1q R ¢
Benzyl capped Ca.1, R
Iso tridecyl R 5
A G415 (Secondary) R 0.6 ]
Ci1.15 (Secondary) : R. .3 B

NR= narrow range ethoxylate; SR= standard (broad) range ethoxylate

Adjusting the nanionic surfactant type in the formulation indicates that ﬁzvo
moles of EO on the 2-sthylhexanol was not sufficient to provide rapid
10 defoaming such as seen with higher ethoxylates (Berol 840). However, the |



2- propyi heptyl R 3 2-ButyloctylRO5 C~-to0.5R0.5 CB-10.5R10.7 Cangeé)temberzoos

CIDRO.51 Cs-R0.50.5 Methyl capped CB-10R Benzyl capped Cg"R |so

_tridecylR 5 Cl11-15 (Secondary)R0.6.5 C11-15 (Secondary)R ..3.5 NR= narrow

range et hexyemBes10SR= st andard (broad) range et hoxyl at e AdpusEringthe

noni oni ¢ surfactant type in the formulation indicates that two noles of EO

. on the 2-ethyi hexanol was not sufficient to provide rapid lo defoaning such

as seen with higher ethoxylates (Berol 840). However, the 1 9 Septenber

2005 1 WD 02/ 081610 PCTI EP02/ 02776 95 distribution of the et hoxyl ation, a

result of process conditions, does not aff#ect the defoam ng ability of the
lons. This,  is |IIustrated W t h

the D et Lsﬁ? ﬁﬁ!&ﬂ%'o | PETE st 8 35 7 oA B GRS Prdilinen dagsvot alfeth s
L Saub Syt Bésperes dnnimdal sand ¥ Bt oPhifing ke <0
is 1Hustrated with the 2-ethylhexyl plus 5 moles EO based formulatlon which
gave resuits similar to the Berol 840 based formulation. 2-ethylhexyl plus 5
5 moles EO is produced by traditional ethoxylation téchniques that produce a
broad distribution of EQ. Berol 840 is processed under conditions that result in
a narrow distribution of EO as seen in Table 4. Slightly higher Guerbet alcohol
based nonijonics such as 2-propylheptyl with 5 moles of EQ exhibit the same
behavior as 2-ethylhexyl. However, longer Guerbet alcohols like 2-butyloctyi do

10 not behave in the same manner with the Berof CHLF in these formulations.

Higher levels of ethoxylation cause a decrease in the defoaming rate as
illustrated by the use of 2-ethylhexyl plus eight mole of ethoxylate, which gives
a collapse rate similar to the formutation with just the Berol CHLF.

15 Screening results for other types of nonionics surfactants with various alkyl
groups, HLBs, moles of EO and ethoxylation type can also be seen in Table 4.
Branched alkyl grbups other than short Guerbet alcohols do not provide the
same rapid foam collapse. Linear fatty alkyl chains do not boost the collapse
rate, but in general as the chain length decreases, the influence on collapse

20 rate of the Berol CHLF decreases. Capping of the ethoxylate does not appear

| to affect the collapse rate, as seen with the benzyl methyl capped nonionic in
Table 4.

The amount of nonionic has a dramatic impact on the collapse rate of this
25 formulation type as can be seen in Figure 1. As the amount of Berol 840
increases the collapse rate of the formulation increases. The collapse rate
drémaﬁcal!y increases above 2% nonionic and it reaches a maximum between
about 2.5% and 3.5% Berol 840. However, the opposite trend was seen with
two other branched low foaming nonionic tested. Both Novel Il 12-4 and T-Det



broad distribution of EOQ. Berol 840 is processed under condltlon
result in a narrow distribution of EO as seen in Table 4. Slightly higher
Guer bet al cohol based noni onics such as 2-propyl heptyl with 5 noles of EQ
exhi bit tW® ®AEE610behavi or as 2-et hyi hexyl . However, | ongerCEErobes776

al cohol s Ii ke 2-butyloctyl do 10 not behave in the sanme manner with the
Berol CHLF in these formul ations. Hi gher |evels of ethoxylation cause a
decrease in the defoamng rate as illustrated by the use of 2-ethyihexyl

pl us eight nole of ethoxylate, which gives a collapse rate simlar to the
formulation with just the Berol CHLF. IS1§creeni ng results for other types

of noni oni sy.al royps, HLBs, | es of EO and
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this 25 feﬁ]acmLa.t_l_an_t_;Lp.erac can_he _seen in Figure 1. As the anmount of
Berol 840 ittt 8&ses the cd'T"F"a[yQié'"’ieéT’@ of t h&eoPAEIP A#ambn .
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noni oni ¢ ST A¥ants shoW a decrease in collapse rate as fhe anouni of ‘.
noni oni ¢ I ncreased i 2ke test of ornmul atn@hs.  The resufd. | |l e
5. Tabl e gTnftruence of fgg@t omTgur factanysgevetr—omr—Cohte
15 220 0 110 18
2 220 0 77 25
25 210 0 45 47
3 . 226 0 42 49
35 220 0 67 33
1 1 240 ] 206 1.2
MNovel li 12-4
05 210 0 140" | 15
i 210 0 T 225 0.9
15 - 210 39 - 0.6
2 . 220 40 < 06 ,
25 160 0 - | 5 o
T-Det A 134
0.5 210 0 245 09
1 210 30 - 0.6
115 210 48 - 0.5
2 210 58 - 0.5
25 194 48 N 05

Cleaning Performance

Test solufions of cleaning Formulation A were prepared with three nonionic
surfactants with two being known degreasers as shown in Table 6. These test
formulations were diluted 1:10 with distilled water and their ability to degrease

eptﬁm[ber 2005
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Berol CHLF Noni onic Foam Volune (m)Tinme to zero FoanCol | apse réc'ié)i

t Ya)(mfsec) Initial5 mn Berof 840 0.523001350.9 122001201. 3

1.522001101. 8 22200772,5 2.52100454. 7 32200424.9 3.52200673. 3 424002061. 2

) Novel 11 W@-02/0816521001401.5 121002250.9 1.521039-0. 6 22204B0T&P12/02776

~2.519040-0.5 T-Det A 134 0.521002450.9 1210300.6 1. 5210480. 5 221058-0.5
. 2.5194480.5
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a real world soil (greasy/oily soil obtained from train engines) was determined

using the method described below. The results indicated that the combination
of Berol CHLF with Berol 840 gives statistically similar cleaning to both Berol
260 and T-DET A-134 both of which are considered excellent degreasers.

Formulafion A:

7% EDTA (40% solution of sodium salt)
4% TKPP '
2.5% Nonionic surfactant

10 6% Berol CHLF

Table 6: Cleaning ability of Formulation A with Various Nonionic

Surfactants.
Nonionic _ Degreasing (%)
| ,
Berol 840 58 + 11
Berol 260 70+5
T-DET A-134 ' 69+ 11
{: 15 Examplé 2

Two formulations were compared using the Formulation B+ and Formulation B,
shown below. The foaming and cleaning ability of these two surfactant systems
were compared as described previously. Formulation By combines 3.5% Berol
840 and 6% Berol CHLF and Formulation Bs contains 9.5% Versilan MX332
20 (Akcros) with the same builders, Versilan MX332 has been described as a low
foam cleaning surfactant blend recommended for metal cleaning. Versilan
MX332 low foaming character is dependent on temperature as shown in Table
7. Results indicate that the combination of‘ Berol 840/Berol CHLF was at least
eight time more effective at degreasing under non-mechanical conditions than
25  Versilan MX332.
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prepared with three nonionic surfactants with two being known degreasers
as shown in Table 6. These test fornulations were diluted 1:10 with
distilled WRLEPSIEAY their ability to degrease 19 Septenber ECEBPOND2776

- 02/ 081610 PCT/ EP02/ 02776 17 a real world soil (greasyloily soil obtained
-fromtrain engines) was determined using the nethod described bel ow. The
results indicated that the conbination of Berol CHLF with Berol 840 gives
statistically simlar cleaning to both Berol 260. and T-DET A-134 both of
whi ch are consi dered excel |l ent degreasersig5 7%-ornul ation A. EDTA (40%
solution of sodiumsalt) 4% KPP 2.5%Noni oni ¢ surfactant 106%Berol CHLF
Table 6: Cleaning ability of Fornulation A with Various Nonionic

‘Sur factants. Noni oni cDegFeansdfatiof By: Berol 84058 11 Berol 26070 5 T-DET

A-13469 t 11 Exanpl e formul ati ons were conpared using the
For mul ati on B]175/élnd For méQm(ﬁO%soiyﬁem?ﬁeﬂw sgile f oani ng and cl eani ng
ability of thasg two surfgppant systens were conpared as described

previ ously. Formul ati on B3 conbi nes 3. 5% Ber ol
‘ 5 3.5% Berol 840

6% Berol CHLF

compared with

Formulation Bj:
10 7% EDTA (40% solution of sodium sait) ['
4% TKPP

9.5% Versilan MX332

Table 7: Comparison of Invention Formulation with a Low Foam
15 Formulation |

|Formula Foam Volume(m}) Collapse Rat | Degreasing (%) | Appe
{mi/sec) aran

ce

min min min

Berol 840/Berol CHLF 20 * .3 0x10 lear

BT 130°F ) B 13 lear Lo
Varsiian MX332 34 6 i} 3 i2 lear
at 130°F 30 5 8 3 loudy

“Time to zero foam was 67 seconds and at 130°F the time was 240 seconds.
The resuits also indicate that the combination of Berol 840 and Berol CHLF
generate very unstable foam at low temperatures and significantly lower foam
volumes at higher temperature with slightly more stable foam. The formulation

20 containing Versilan MX332 has a small reduction in foam volume that appears
to be quite stable after an initial decline.. The formulation containing Versilan
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(Akcros) with the sanme builders. Versilan MX332 has been described as a | ow
f oam cl eani ng surfactant blend recomended for netal cleaning. Versilan
MX332 | oW® 62A81680 char act er i s dependent on tenperature aspshgrR/oriveTabl e

" 7. Results indicate that the conbinati on of Berol 840/ Berol CHLF was at

- least eight tine nore effective at degreasi ng under non-nechani cal
conditions than 25 Versilan MX332. 19 Septenber 2005 WO 021051610

PCT/ EPO2/ 02776 18 7%-ormul ation Bi: EDTA (40% sol ution of sodiumsalt)

490 KPP s3. 5%Berol 840 6%Berol CHLF conpay d with Fornulation B2: 10 7% EDTA

(40% sol u odi,um sal t) TKPP % Versilan MX332 Table 7:
. Conpari sowi)g‘??’#) ﬁhBWSﬂS‘ﬁﬁtﬂt%'?lffynthﬁﬂttﬁeacqmwnaaaﬁmof.Bﬁrnbsﬁ@mﬁl Berati me to
zero foamoyMvas 67 seconds and at 130F the tine was 240 seconds. The
results also indicate that the conbination of Berol 840 and Berol CHLF
~generate very unstable foamat | ow tenperatures and significantly | ower
foam vol ﬁas St gi gher tenperature with slightly nore stable foam The
formul ati taining Versilan MX332 has a snmall reduction in foam
vol unes t h@arePRe8dsing Pede quite stable after an ini t| al decline. The

formul ati on_cont ar ning Versil an
A formulation containing Berol CHLF was submiited o an external labhoratory

for testing in a “Cyclo Jet | Tumbling System.”

Parts Information

10 Parts description: Automotive Engine and fransmission parts
Material : Steel, Aluminum
Throughput per day : Various
Shiits : 8 hours
Contamination to be removed : oil, grease dirt -
15 Any holes ? yes
Are holes to be cleaned ? yes

Process information
Next process : Re-assemble
20 L.oading' parts into machine : Manually
E)iisting cleaning methad : Manually
Stages Requested for Test Cleaning : Wash : Yes
Rinse : Yes
Dry : Yes
25 Results shown in Table 8 indicated that Berol CHLF formulations can clean
soiled car parts without foam generation or leaving any streaks or fitm on the
parts after cleaning in a “Cyclo Jet | Tumbiing System".

30 Table 8: Cycle Parameters and Cleaning Results
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Berol 840 and Berol CHLF. Exanmple3 5 Parts C eaning Test A fornul ation
.containing Berol CHLF was submitted to an external |aboratory for testing
in a "Cyclo-Jet | Tunbling System' Parts Information io Parts description: -
Aut onoti ve Engine and transm ssion parts Mterial : Steel, A um num
Throughput per day : Various Shifts : 8 fpurs Contami nation to be renoved

oil, grease—erpl o bardblerd ot 65— yes
Test Wash Rinse Dry
Time (min) Temp. ('F) | Time (min) water ‘Time (min) | Temp.
' °F)
T 3 T [ Fresh |3 575
Results : Parts appear clean and dry
2 4 170 15 Fresh 3 250
Resulis ; Paris appéar clean and dry
3 8 160 1.5 Fresh 3 250
Results : Parts appear clean and dry e

Example 4

Test solutions of cleaning Formulation C; were prepared with several nonionic
5 surfactants, SXS and a cationic hydrotropeLThese test formulations were
diluted 1:100 with distilled water and their ability to disperse particulate
(Sanders-Lambert soil} was determined using the method describe below. The
results indicate that unlike other hydrotropes, Berol CHLF has the ability to
disperse particles and aid in the cleaning of low foam surfactants such as Berol

10 840.
{
Formulation Cy: |
4% Sodium metasilicate
- 6% TKPP
5 9% Surfactant

Table 9: Cleaning ability of Formulation C{ with Various Nonionic
Surfactants. |
Nonionic ‘Removal (%)




Are holes to be cleaned ? yes Process information Next proceséIQZSeptembermOS

Re- assenbl e 20 Loading parts into machine : Manually Existing cleaning

met hod : Manual |y Stages Requested for Test Cleaning : Wash : Yes Rinse :

Yes Dry:woew/@biResul ts shown in Table 8 indicated that Beepkpédiiizeg

" formul ations can clean soiled car parts w thout foam generation or |eaving

. any streaks or filmon the parts after cleaning in a "Cyclo'Jet | Tunbling-
Systeni. 30 Table 8: Cycle Paraneters and Cl eaning Results 19 Septenber :

2005 WO 021081610 20 PCT/ EP02/ 02776 Cycle Paraneters TestWashRi nseDry Tine

(mn)Tenp. (F)Time (mn)waterTime (mn)Tepp. (F) 1.31702Fresh3278 Results

. Parts a i esh3250 Results ' _Parts appear
.clean and ?‘%’c’h@%@l’%ﬁ esh250 Results : TG appear clean and dry Exanple
4 Test sol lgérafuexgéﬂg‘ eamng—Forft-at+ot g’j#"+v?ﬁe—p+epa+ed—w—{—h—se¥enal
noni oni c o
Beroi 260 - 40 £10
Tergitol 15-S-5 48 £ 8
Tergitol 15-S-15 ' 6518
- Tergitol 15-S-40 2847
Pluronic L-62 27 %6
Pluronic L.-64 12886
Hydro_frope
Sodium Xylene Sulphonate 1311
Berol CHLF 69+ 14
Cleaning Test Method

Non-Mechanical Cleaning Evaluations (Black Box Test)

SCOPE: 7
A non-mechanical cleaning test method for dilutable Industrial Cleaners that
can be used to evaluate the influence of surfactants in the cleaning solution.

10 DESCRIPTION:
Reagents

11 General Chemical

15 Berol 226
40% solution of Sodium Ethylenediaminetetraacetic acid (EDTA)



5 surfactants, SXS and a cationic hydrotrope. These test for rrul a%'?tgnmsbe\{ezrogs

diluted 1:100 with distilled water and their ability to disperse
particul ate (Sanders-Lanmbert soil) was determ ned using the nethod

descri be PEOPROBBRE results indicate that unlike other hydpgtyspegsyrder ol
. CHLF has the ability to disperse particles and aid in the cleaning of |ow
- foam surfactants such as Berol 10 840. Formulation C, : 4% Sodi um
netasilicate 6% TKPP 15 9% Surfactant Table 9: Cleaning ability of
Formulation C1 with Various Nonionic Surfactants. Nonionic [Renoval (% 19
Sept enber 2005 WD 02/081610 21 PCT/ EP02/ 02776 Berol OX-91-443 t 6 Berol

OX-91-854 5 B 8 8 Tergitol 15-5-15-55 8
Tergitol 15-5- j‘églapg%ﬁ‘lﬁ%ﬁ;éﬂﬁé%éwmom c L-6428 6 Hydrotrope
‘Sodi um Xyl ene Bisiiledisiedized Waber oi CHLF69 14
Isopropyl alcohol (IPA)
Control solution
5 Tap water for rinsing
Soils

Urban Lambert soil (sources of reagents are describe below)

1.2 Control Solution
10 {

Berol 226 Standard Formulation D:
Berol 226 9%
EDTA (40%) 9%
TKPP 4%
15 Water 78%
1.3 Soils
1.3.1 Real Worid Soils
20

Soils obtained from train engines in Europe and the US.




Cl eani ng Test Method Non- Mechani cal C eani ng Eval uati ons Bl ackngo%Pt?esqerEyzoos

SCOPE: A non-nechanical cleaning test nmethod for dilutable Industrial

Cl eaners that can be used to evaluate the influence of surfactants in the
cl eani ng WORU80 | 0 DESCRI PTION:  Reagents 1.1 General Chrewinpad/o2ts Ber ol

'~ 226 40% sol uti on of Sodi um Et hyl enedi anm netetraacetic acid (EDTA) 19

. Sept enber 2005 WO 02/081610 PCT/EP02/ 02776 22 Tetrapotassi um Pyrophosphate

(TKPP) Distilled/ deionized water |sopropyl alcohol (IPA) Control solution

5 Tap water for rinsing Soils U ban Lanbert soil (sources of reagents are

descri be ‘bel 6w) 1.2 Control Sol ution 10 Bgrol 226 Standard Formul ation D:

Ber ol 2269% TA( 4 0.4 KRP4% 15Wat er 78%
| PAEPTACQARLILERS
Soil Formulation:
Sander-Lambert Soil (particulate mix) 16 g
- Non detergent motor oil 79

5 isopropyt alcohoal _ - 200g

The Sander-Lambert soil particulate mix contains the following ingredients:
Hyperhumus 38%, Portland cement 15%, low-fumace carbon black 1.5%.
synthetic' red fron pigment 0.3%, powdered silica 200-300 mesh 15%, bandy

10  black clay 16.7%, stearic acid 1.5%, oleic acid 1.5%, palm oil 3%, cholesteroi
1%, vegetable oil 1%, octadecene 2% linolecic acid 2% and mineral oil 1.5%.
This particulate mix can either be prepared in house as follows or ordered pre-
made from SGS U.S. Testing Company Inc, Fairfield, New Jersey. The above
components are mixed {ogether and transferi'ed‘ to a ball mill, then mixed for 18

15 hours using both large (1.25 inch diameter by 1.25 inch) and small (0.5 inch
diameter by 0.5 inch) ceramic cylinders. The soil is transferred by a shallow
pan and allowed fo air-dry. Once the soil is completely dry it is pulverized and
passed through a 300 mesh screen.

: 20
( -
Egquipment
1. 100 mland 25 ml Pyrex beakers
2.  Spectrophotometer or reflectometer (any instrument capable of accurately
25 measuring changes in substrates reflectance, such as Minolta CM-508D

spectrophotometer)
3. 1 inch paint brush
Aerosol sprayer
5.  Sink with a water spray nozzie



1.3 Soils 1.3.1 Real Wrld Soils 20 Soils obtained fromtrai n@n%?’%tggwenr 2005
Europe and the US. 19 Septenber 2005 W 02/081610 5 23 1. 3. 2Synthetic Soi l
Soi | Forrmul ation: Sander-Lanbert Soil (particulate m x)16 g Non detergent
nmot or oi | WG R&8pH6pyl al cohol 200 g PCT/ EP02/ 02776 The Sandeqykpgesic Soi |
- particulate m x contains the follow ng ingredients: Hyperhunus 38%
- Portland cenment 15% | ow-furnace carbon black 1.5% synthetic red iron
pi gnent 0.3% powdered silica 200-300 nesh 15% bandy io black clay 16.7%
stearic acid 1.5% oleic acid 1.5% palmoil 3% cholesterol 1% vegetable
oi | 1% octadecene 2% |inolecic acid 2% apg mneral oil 1.5% This

¢

ade {1om S8 U & 148 24 e AERGS RS, Wwhieh Wege sty RRintss) (whites et

conponent s are diatedfl Shotdilikkrpesf to a ball mll, then m xed
for 18 is hours using both large (1.25 isﬁfca% i ameter by 1.25 inch) and

small (0.5 inch dianeter by 0.5 inch) ceramc cylinders. The soil is

transferre allow pan and allowed to air-dry. Once the soil is
‘ﬂ’;Béée@[_n%@ 20

conpl etely s pul verized and passed through a 300 nesh screen.
Eciuijpgent 1. 100 mi and 25 nl Pyrex beakers

1. The panels are washed with detergent, then cleaned with IPA and allowed to dry
before use.

2. The spectrophotometer is placed on the marked sections and a base reading is
taken (marked as Al g, Aag or Abg — the base reading). .

10 3. If required the synthetic soil is prepared as stated above or a real World soil
sample is selected for the test.

4. The real World soil is applied on to the test panel with a brush, then the soil is
smoothed over the surface to obfain an even coating as possible using a
Kimwipe. If using the Synthetic soil, the soil is sprayed across the test panel

15 once using an aerosol sprayer, once the IPA has evaporated off the surface a
second coat is applied. The plates are then allowed to stand for 12 hour before
testing. '

5. The spectrophotometer is placed on the marked sections of the soiled panels
and the soiled reading is taken (marked as AlLsg, Aag or Abg — the soiled reading).

20 6 100 mis of the test solutions are prepared and the solution is diluted between
1:10 to 1:120 with distilled/deionized water.

7. Twenty ml of each diluted test cleaner is poured onto the soiled plate (three
solutions pe'r plate). On each test plate twenty mis of the control solution at 1:10
ditution is tested and used as a reference for product/plate performance.

25 8. The test solution is left for twenty seconds. The plates are then cleaned using a
low-pressure water spray. The plates are cleaned from the bottom up to remove
the emulsified dirt.

9. The panels are allowed to air dry. The spectrophotometer is placed on the
marked sections and the final reading is taken (marked as ALg, Aag or Abg ~ the

30 cleaned reading). |



' _ 19 September 2005
2. Spectrophotoneter or reflectoneter (any instrunent capable of accurately

25 measuring changes in substrates reflectance, such as Mnolta CM 508D
spectrophotoneter) 3. 1 inch paint brush 4. Aerosol sprayer 5. Sink with a
wat er sprwy oesrdie 19 Sept enber 2005 WO 02/ 081610 PCT/ EPO2pEOEE¥®/8%e 6. 1 X
140 x 220 mm steel plates, which were prinmed, painted (white) plus two
-coats of lacquer, not unlike a car surface. Procedures 5 1. The panels are
washed with detergent, then cleaned with IPA and allowed to dry before
use. 2. The spectrophotoneter is placed on the marked sections and a base
reading is taken (marked as ELs, Aas or,bb6 - the base reading). 10 3. If
required tﬂgﬁénbhﬁt_i c,soil is prepared % stated above or a real Wrld
soil  sanpit € Qefid Malides re vped togalculated iberampunipof doi semoied duphi the on
to the test ' S * il_15S_..snpoof hed over the surface
to obtain an&g\gglnu%“gg?ri‘%g?g}g' %%é?%ebl%'%§%%fwﬁf ~ If using the
-Synthetic soil, the soil is sprayed across the test panel 15 once using an
aerosol sprayer, once the | PA has evaporated off the surface a second coat
is applied. Th at es fare,t hen I d stand, for_42 hour before
testing. 5. Th ect r\ZEMQméiggng{o&a@nﬂt&dﬁ%kb{A th{)}Qﬂzt he
soiled panels and the soiled reading is taken (marked as ALLC, Aas of 1lbs -
the soisled reading). 20 6. 100 ms of the test solutions are prepared and
the solution is diluted between '

AE; = /(AL ~ AL,)? +(Aag~Aay) + (Ab, — Ab, )’

AE, is the color difference between the base reading and soiled reading. AE; is
10 the color difference between the base reading and the cleaned reading

Percentage of soil removal is calculated as the difference between AE; and AE4
as shown below: |

Soil Removal (%) :((AEI ”AE%E )xIOO
1
15
_ 11.Eacb formulation was then tested at three times and the standard deviation
(" - . caleulated. However, if the standard deviation of a single test is greater than
156%, the formulation is re-tested and any outlying points eliminated. In some

cases the repeated studies show no outlying points and both data sets are
20 combined. The contro! solution should give 957 % soil removal. '



1:10 to 1:120 with distilled/deionized water. 7. Twenty mi ofﬁigaS t‘é’.‘\bﬁt’ﬁ”s
test cleaner is poured onto the soiled plate (three solutions per plate).
On each test plate twenty ms of the control solution at 1:10 dilution is
tested and used as a reference for product/plate performance. 2s 8. The
test solution is left for twenty secoggg. The plates are then cl eaned using
- a |lowpressure water spray. The pl at are cleaned fromthe bottomup to
renove the enulsified dirt. 9. The panels are allowed to air dry. The
spectrophotoneter is placed on the narked sections and the final reading
is taken (marked as ALc, Dac or i be - the 30 cleaned reading).
Sept enber 200BANME 02/ 081610 PCT/ EP02/ 02776 25 10. The Delta val ues are
used to cal cul ated the amobunt of soil renoved fromthe panel using the

'C.J.E. Lab or L*a*b Col or Space standard.. 5 AE, is the color difference
,. E2 is 10" the color

bet ween t he paseﬁ(ﬁﬂﬂfoggy nd, soil e rfj r eadi n

di ff erence bétweén t C{EEHH]Q SffﬁHlét'@fhwh&hermmﬂseeamlmtEﬁfeqw iof

soi | renoval is citoxyladé®dua en i E2_and AE, hown
Ao By Sl A Sl GER, s piRaton ovitAadecoh

bel ow. Soil Re noval (%
< then tested gpetrpﬁ;rg@mﬁ%gmm besedspmrediand/lfAey | Brahefed SRdHY a\}\/ﬁgﬁfgb
wa )

However, if the gh@n f gle test is greater tfHan
the formulation i sﬂ f @gtgg}(? %h{?xgiﬁg?doﬂf‘ﬁtﬂ”ﬂ@ypéﬁnﬂi@lwn somabeadd isnofs ¢ee
cases the repeat 8umula1(i) es show no outlying points and both data sets are
20 conbi ned. The control solution should give 957 %soil renoval. 19

Sept enber 2005 260
RiR:RaR4N'X )

wherein Ry is  linear or branched, saturated or unsaturated Ce-C22 alkyl
group; -

Rz is C-Cy alkyl group or Ry;

Rsand R4 are C,-C, random or black polyoxyalkylene groups: and

X' is an anion, preferably selested from the group consisting of chioride
methyi sulfate, bromide, iodide, acetate and carbonate,

and said nonionic surfactant is of the formula (il

R-O-(CH,CH,0)H ay

wherem R iIs a branched alky! group having 3-12 carbon atoms and n {on
average) = 3-12,

2 The formulation of claim 1 wherein said nonionic surfactant has an average
of 3-12 moles of ethoxylation with sither narrow or broad range distribution.

3. The formulation of ¢laim 1 wherein R is derived from a Guerbet alcohol
having up to 12 carbon atoms, and wherein the ethoxylation of said nohionic

surfactant has either narrow or broad range distribution, preferably with an -
average value for n of from 3 to 6. |



CLAIMS A | ow foam ng cl eaning formul ati on which conprises at I1gass%pt8F1neber 2005
hydrotropi ¢ al koxyl at ed quat ernary amoni um conpound ‘i n conbination with
at | east one nonionic surfactant based on ethoxyl ated branched al cohol,
wherein said hydrotropio al koxyl ated quaternary anmmoni um conpound i s of
~the fornmula (1): RIRZRBRANAX- (1) V\,h%rTeion RT is linear or branched,
. saturated or unsaturated C6-C22 al kyl “'group; R2 is G -C5 al kyl group or
"Rl; R3 and R4 are C2-C4 random or bl ock pol yoxyal kyl ene groups; and X is
an anion, preferably selected fromthe group consisting of chloride,
met hyl sulfate, brom de, iodide, acetate and carbonate, and said nonionic
surfactant is of the formula (ill): RO (CH2CH20O f,H wherein Ris a
branched al kyl gr Vi 3-12 carbon atoms and n (on average) = 3-12.
2. The formulati O'ﬁjfégﬁll%‘u?#ﬁ‘nl of glaifei Whesein seichnenivbicsurfaatara g sBRstedfrom
average of 3-12 thel esiréip et i on i t | [ narrow, or broad range
distribution. 3. The ?o?urr%l a??gﬁhﬁd cl gf“m ED%%)%@?SHE@?PS er ig'@éh)ﬂ'ﬁﬁﬂnéh
Guer bet al cohol RYAthyjeneglyeolxp ethylbexyi abibes,, payethyaiyitol.Be m!m%élr@;l on
of said nonionic Oﬁ%pggﬁg 21te h? e%t t}ﬁr nar;ow or broad range 3| tributron,
preferably with &n7°4 ? valtle PUTIHNBRIYE r ofslpoxyetiaiens $8pt dsdibscanons
27 4. The fornulpatyioqpemfylghba@mqpr@gﬁﬁgﬁnoj%hg Hjiré)g\g]%(%*rfact ant is

0 ylI €n :

selected from the group consisting of pol yoxyet: 2- et hyl hexanoi ,
pol yet hyl enegl ycol -4 et hyl hexyl ether, polyethyl enaglycol -5 ethyi hexanol,

pol yoxyethyleno (b fBrftBbAHR Him PUREHLRY RS toate Liodecanol .

‘ oxylated quaternary
ammonium.compound is of the formula:

_ (CHZC HRs0)aH (n
; .
RiR2N* X
\
(CH,CHR:0)gH

wherein Ry is linear or branched, saturated or unsaturated Cs-C2s alkyl
group; |
Rzis C4-Cg alkyl group;
X' is an anion:

| each Rs is independently at each ocaurrence G1-Cz alkyl or H provided that
lat least ocourrence of R; is a C4-Cz alkyl; and

A and B are integers greater than or equal to 1 wherein A+B is 2.50,

/8. The formulation of claim 5 wherein said Rydrotropic alkoxylated quaternary
ammonium compound is of the formula:



pol yoxyet hyl ene (5) 2-propyl hepanol and m xtures thereof. 5. _ilr?eSeptemberZOOS
formulation of claim1 wherein said hydrotropic al koxyl ated quaternary
amoni um conpound is of the fornula: (CH2CHRSO AH (11) (CH2CHR50) sH
wherein Rl is linear or branched, saturated or unsaturated C6-c22 al kyl
group; R2 is Cl-Ce al kyl group; X- i n anion; each R5 is independently
-at each occurrence Cl1-C2 al kyl or H provided that at |east occurrence of
R5 is a Cl-C2 alkyl; and A and B are integers greater than or equal to 1
wherein Al-B is 2-50, : 6. The formulation of claim5 wherein said
hydr ot r opi ¢ al koxyl ated quaternary ammoni um conpound is of the forrmula: 19
Sept ember 2005 28 o ?H3 r RN *, (CHZEH20 n (CH2CHO m (CH2CH2Q) yH

y'H CH3 x wherg Ris a |linear or

H3C~NN( CH2CH2 @) ' (CH?CHOém 'SCHSCH.IZ
branched, sat {ir afed @lClaSat;GhaleH,CHO)opCHLE, O)yHn'l -0. 10, mrm  =J- 20,

Y}Y =1-20. an - AN an, anj on, preferably chloride or nethyl sulfate,-
provi ded that \’Cﬁgn n &QH‘?_CHz@)nt(Géiz HOW' (Cét,8H g (X 7. The fornul ation

of claim6 whgrein Ris tallow al kyé n+n' =2, mrm =12, y+y'=5 and X is
met hyl sulfate. 8- The fornul ation 1H3claim| wherei msai d hydrotropic

al koxyl at ed quat erﬁar .anmoni um conpound i s selected fromthe group
consi sting essentVaFRR & a ligear onkrapsthest saturatedhor| unsbtioateal G4LG,, alkyt,

et hoxyl ated, * pr OWE@W@!’MBH@@IYQO, y+y'=1-20, and X" is an anion, preferably chloride
: or methyl sulfate, provided that when n +n' = O.they+y'is at least 1.

7. The formutation of claim 6 whereln R is tallow alkyl, n+n'=2, m+m'=12
y+y'=8 and X is methyl sulfats,

8. The formulation of claim 1 wherein said hydrotropic alkoxylated quaternary
ammonium compound is selected from the group consisting essentially of
bis(hydroxyethy)methyltallow alkyi,‘ ethoxylated, propoiyiated. methyl
sulphate; cocobis(2-hydraxyatkyl)methylammonium chloride;
polyoxyalkylene  (15) cocomethylammonium  chloride; oleylhis(2-
hydroxyalkyl)methyl ammonium chioride; polyoxyalkylene (15) stearyimethyl
ammonium  chloride; N, N-bis(2-hydroxyaikyl)-N-methyloctadecanaminium
- chloride; N-tallowatkyi—N,N’-dimethyl—N-N’-pdlyalkylenegiycoI-pmpylenebis-
‘ammonium-bis methylsulphate; polyoxyalkylene (3) tallow
propylenedimonium dimethylsulphate; coconut penta-alkoxy methyl

-ammonium  methyl  suiphate; polyoxyakylene (15)  cocomonium
methosulphate; isodecylpropy! dihydroxyatkyl methyl ammonium chioride; -
isotridecylpropyl dihydroxyalkyl methyl ammonium chloride; methyl

dihydroxyalky! Isoarachidaloxypropyl ammonium chloride; and mixtures
thereof,

8. A method of cleaning a hard surface which combrises applying to said
surface a cleaning effective amount of a low foaming cleaning formulation



sul phat e; cocobi s(2- hydroxyal kyl ) met hyl ammoni um chl ori de; pol1ygo§e ﬁem?eernzeOOS
(15) coconet hyl anmoni um chl ori de; ol eyl bi s(2- hydroxyal kyl ) met hyl amoni um
chl ori de; poiyoxyal kyl ene (15) stearyl nethyl anmonium chloride;.
- N, N-bi s(2-hydroxyai kyi ) - N-nmet hyl oct adecanam ni um chloride; .

N-tal | owal kyl - N, N - di rnet hyl - N-N-pol yab gyl enegl ycol - propyl enebi s-
~amoni um bi s met hyl sul phate; pol yoxyal Kyl ene (3) tallow propyl enedi moni um
di met hyl sul phat e; coconut penta-al koxy nethyl amoni um net hyl sul phate;
pol yoxyal kyl ene (15) cocononi um net hosul phat e; isodecyi propyl
di hydr oxyal kyl methyl ammoni um chloride; isotridecylpropyl dihydroxyal kyl
met hyl anmmoni um ctﬂ%?ﬁ  iv@bypine ofi digithso % Balayl thémea%@anﬁxyﬁa Q{P%A .
ammoni um chl ori de;fomaﬁgﬁ(fr{jlﬁﬁsd-d%hﬁreof, g. A nmethod of cleafing a 2P
surface which conprises applyi né Y& d surface a cleani ng effective
anount of a |low foam ng cleaning fornulation 19 Septenber 2005 290
accor di ng to4any iﬁé of clains _1-8, and thereafter renoving said cleaning
formul ation from SAFdCUIAleR of elsimthwhic cumptisenfrof 01135 1 H29 siara
conprises from O. {t8ert @91 3% 48 I from?2%to 4% by wei ght ‘noni onfc
surfactant and from 1%%@823/"5eé’gr"ge?@?(*aBPQBf‘%ﬁPEf%t?e? e fomaditghto 20%,
~al koxyl ated quat eprﬁ’é?"?bh‘;mm dth te@obydveight alkoxylated quaternary ammonium
. compound.



