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A rinse aid composition for use on plasticware is herein describe@ which requires lower concentration of conventional hydrocarbon
surfactants, exhibits adequate sheeting on the plasticware and acceptable drying time which prior rinse aids have failed to provide without
special handling, The compositions described contain hydrocarbon surfactants and a polyethcr or polybetaine polysiloxane copolymer
surfactant alone or in combination with a fluorinated hydrocarbon surfactant. The composition may be formulated as a solid or liquid
suitable for dilution to form an aqueous rinse used to contact the plasticware in a warewashing machine,




20 Mechani cal war ewashi ng nmachi nes have been common in the
institutional and househol d environnents for nmany years. Such.autonatic
war ewashi ng machi nes cl ean di shes using two or nore cycl es which can -
include initially a wash cycle followed by a rinse cycle. Such 25

~di shwashers can also utilize soak cycle, prewash cycle, scrape cycle,

second wash cycle, a rinse cycle, a sanitizing cycle and a drying cycle, if
required. Such cycles can be repeated if needed and additional cycles can

be used. After passing through a wash, rinse and 30 dry cycle, dishware,
cups, glasses, etc., can exhibit spotting that arises fromthe uneven
draining of the water fromthe surface of the ware after the rinse step.
Spotting is aesthetically unacceptable in nbst consumer and institutional
envi ronnents. 35 In order to substantially prevent the formation
of spotting rinse agents have conmonly been
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added, to water to forman aqueous rinse which is sprayed on the di shware
after cl eXNQP8553 conpl ete. The preci se nechani smt hr ough radvusysnisse
agents work is not 2 established. One theory holds that the surfactant
in the rinse aid is absorbed on the surface at tenperatures at or above its
cl oud point, and thereby reduces the solid-liquid interfacial energy and-
contact angle. This 5 | eads thiﬁggfgxﬁﬁ§¢gnpﬁxsg;.n,.; nuous, sheet which
drains evenly fromthe _rt, > _and 0 oS Lhe formation of spot s.
General |l y, high foam ng=Stf = cmacicimiy ~‘~w°'hetemMHaUNe
of the rinse water, and, Thmsoanphgcana¢M|sstmemmqtlnuaﬂxbnumnﬂpammnbé 10

sheet fornagi09ppi@€§€@¥nr§éfiéinﬁo[nO§F§5§, s M E0VE 'September 12,
1994,

Field of the Inven;ioh

The invention relates to warewashing processes
and chemicals used in washing plastic cookware, dishware
10 and flatware. More particularly, the invention relates
to primarily organic materials that can be added to
water to promote a sheeting action in an aqueous rinse
used after an alkaline detergent cycle. Such aqueous
rinse aids promote effective sheeting to result in
15 removal of aqueous rinse materials and solids contained
therein from plastic cookware, dishware and flatware in
acceptable drying time without cracking the plasticware.

Background of the Invention

20 Mechanical warewashing machines have been
common in the institutional and household environments
for many years. Such automatic warewashing machines
clean dishes using two or more cycles which can include
initially a wash cycle followed by a rinse cycle. Such

25 dishwashers can also utilize soak cycle, prewash cycle,
scrape cycle, second wash cycle, a rinse cycle, a
sanitizing cycle and a drying cycle, if required. Such
cycles can be repeated if needed and additional cycles
can be used. After passing through a wash, rinse and

30 dry cycle, dishware, cups, glasses, etc., can exhibit
spotting that arises from the uneven draining of the
water from the surface of the ware after the rinse step.
Spotting is aesthetically unacceptable in most consumer
and institutional environments.

35 In order to substantially prevent the
formation of spotting rinse agents have commonly been
added to water to form an aqueous rinse which is sprayed
on the dishware after cleaning is complete. The precise
mechanism through which rinse agents work is not

N



high foam ng materials are known to interfere with the operation of the
war ewashi ng machine. Common rinse aid fornulas are used in an anount of _
| ess t hatP3¥® 1, ooo parts preferably |less than 500 parRGI/US9SM8dR y 50 to *
200 15 parts per mllion of active materials in the aqueous rinse. Rinse
agents available in the consuner and insfitutional markets conprise |iquid
or solid forns which are typically added to, dispersed or dissolved in

Agent 1 not a LE0 oaAsReHE [OHRCchelEy ShREP Ui LR burkal TSt dPkq and |
di spensed fr SRPa¥dnRspenidr ifpabsexbed on the iawrianshiate temperatuxesepar at e
ehpesob'Sk oF BSRkcltemron ety Grpamepeai 8 0
Conpr i se a 1 BRM-Gahi AL I PErEradl el Sini e aResy ey
copol yner § ofleadsatkytbeeformation of a continuous sheet which
‘drains evenly from the surface and minimizes the
formation of spots. Generally, high foaming surfactants
have cloud points above the-temperatufe of the rinse
water, and, according to this theory, would not promote
10 sheet formation, thereby resulting in spots. Moreover,
high foaming materials are known to interfere with the
operation of the warewashing machine. Common rinse aid ‘
formulas are used in an amount of less than about 1,000
- parts preferably less than 500 parts, commonly 50 to 200
15 parts per million of active materials in the aqueous
rinse. Rinse agents available in the consumer and
institutional markets comprise liquid or solid forms
which are typically added to, dispersed or dissolved in
water to form an aqueous rinse. Such dissolution can
20 occur from a rinse agent installed onto the dish rack.
The rinse agent can be diluted and dispensed from a
dispenser mounted on or in the machine or from a
separate dispenser that is mounted separately but
cooperatively with the dish machine.

25 Commonly available commercial rinse agents
typically comprise a low foaming surface active agent
made from homopolymers or copolymers of an alkylene’
oxide such as ethylene oxide or propylene oxide or
mixtures thereof. Typically, the surfactants are formed

30 by reacting an alcohol, a glycol, a carboxylic acid, an
amine or a substituted phenol with various proportions
and combinations of ethylene oxide and propylene oxide
to form both random and block copolymer substituents.

The commonly available rinse agents have

35 primarily focused on reducing spotting and filming on
surfaces such as glass, ceramics, china and metal.
However, plastic dishware is more commonly used now,



oxi de. such as ethyl ene oxide or propyl ene oxide or m xtures thereof.

Typi cal | WO 26485%3ur f act ants are fornmed 30 by reacting an aPcrtisisposssgl ycol ,
a carboxylic acid, an amine or a substituted phenol w th various
proportions and conbi nati ons of ethyl ene oxide and .propyl ene oxide to form
bot h random and bl ock copol ymer substituehts. The commonly avail able rinse

agents have 35 pripacily,focused on,redyci spotting and filmng on
sgrfaces sucheﬁgeﬁi"ﬁigy &Erﬁﬁ?c%?sEﬁFﬂﬁl%%frﬁ et fovevieCid st ¢

di shwar e i s nprobitemnfokryriase abd, surficeapesiwded fior tglmstnisiwand i onal
mrket. A speeiatndr abLaBl! gha' bP32i R lof UASYANL S Upfhi UofdRpd,c1are | s
the attack and crazing of _the ware. ock copol yner

surfactants do not seem to attack plastics as strongly

5 as fatty alcohol or alkyl phenol-based nonionic

surfactants. Linear alkoxylates show ghey do not attack

plexiglass, polystyrene, or Tupperware , common utensil

plastics. Nevertheless, current surfactants have not

provided the desired sheeting in an acceptable drying

10 time following the rinse cycle.

U.S. Patent 5,298,289 describes the treatment
and after-treatment of surfaces, especially metals, with
derivatives of polyphenol compounds. These compositions
are also said to be useful in treating plastic and

15 painted surfaces to improve rinsability without water
breaks. The surfactants employed are a combination of
previously known anionic and nonionic surfactants.

Liquid dishwashing detergent compositions are
described in U.S. Patent 4,452,646 containing highly

20 ethoxylated nonionic surfactants to reduce spotting and
filming on surfaces such as glass, ceramics and metal.

European Patent Publication 0,432,836
describes the use of alkyl polyglycoside surfactants in
rinse aid compositions on polycarbonate.

25 Fluorinated surfactants are described in U.S.
Patent 4,089,804 where a non-ethoxylated fluoroaliphatic
sulfonamide alcohol is added to typical fluorinated
hydrocarbon surfactants as a synergist. The
compositioné are described as useful in a wide variety

30 of industries, e.g., household cosmetic and personal
products. Rinse aid for dishwashing is mentioned.

Certain organosilanes have been described in
rinse aid compositions where the organosilane contains
either a nitrogen, phosphorous or sulfur cationic group

35 in combination with an anion, e.g. a monofunctional
organic acid. U.S. Patent 4,005,024 describes such
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or al ky, 6ﬁpenol based nonionic surfactants. Linear al koxyl ates. shom/they do
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conpositions are also, said e useful “I-n treating plastic
surfaces to Pbl RATFIeke®i lity without water breaks. The surfactants
enpl oyed are a conbi nammbs)jtlamﬁlm belein @esetiipetic wakl BODbRNI C
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to reduceSSpg@mpogﬁthns in automatlc 1shwash1ng machlnes
None of the fluorinated surfactants or silanes
described in r1nse ‘aid composrtlons have focused on
their use in plastlcware
' Surprlslngly, we have found that by adding a
10 polyether or polybetaine polys;loxane nonlonlc or
amphoteric surfactant alone or inzcombination with a
fluorinated hydrocarbon surfactant, especlally an ‘
ethoxylated fluorinated aliphatic sulfonamlde alcohol
to a conventional rinse aid comp081tlon contalnlng
15 hydrocarbon surfactants, the resultlng rinse agent
provides excellent sheetlng properties on plasticware
without attacklng or cra21ng the plastlc and, more
importantly, prov1d1ng dried, non-spotted plasticware in
acceptable time following the rinse cycle. |

_)m‘

20
Summary of the Invention |
Accordingly, the present invention is a rinse
aid composition for plasticware, formulated as a
dilutable 11qu1d gel or solid concentrate and, when
25 diluted, formlng an agueous rinse, and 1nc1ud1ng in
- addition to conventlonal rinse aid surfactants, e.g.
hydrocarbon surfactants, about 0.1 to 10 wt-% of a
polyalkylene oxide-modified polydlmethy151loxane or a
polybetalne—modlfled polysiloxane, optionally in
30 combination with about 0.1 to 10 wt-% of a fluorlnated
hydrocarbon nonlonlc surfactant.
A second aspect of the present invention is a
method of cleaning plastlcware by: (a) first contacting
the ware with an alkaline aqueous cleaning agent in a
35 warewashing machine at 100-180°F to produce cleaned
plasticware, and (b) contacting the cleaned plasticware
with an aqueous rinse containing a major proportion of



filmng on surfaces such as glass, cerami cs and netal. European Patent

Publ i cat i WA 96/0858P, 836 describes the use of al kyl polygl yceerasosussizact ant s
in rinse aid conpositions on polycarbonate. 25 Fl uori nat ed
surfactants are described in U S. Patent 4,089,804 where a non-ethoxyl at ed
fluoroaliphatic sul fonam de al cohol is adﬂed to typical fluorinated
hydrocarbon surfactants as_a synergist. The conpositions are described as

useful in a widde amsaus, did PAYiRgr pBQute2gto 190 spaEre R®Enetic and
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U S. Patents 40190 34xdeG" bPIofHEly in combination with about 0.01
to 10 parts per million of a fluorinated hydrocarbon
surfactant, e.g. an ethoxylated fluoroaliphatic
sulfonamide alcohol.

10 Detajled Description of the Invention

For the purpose of this invention, the term
"rinse agent" includes concentrate materials that are
diluted with an aqueous stream to produce an agqueous
rinse. Accordingly, an agueous rinse agent is an

15 aqueous material that is contacted with ware in a rinse
cycle. A sheeting agent is the polymeric material used
to promote the even draining of the aqueous rinse.
Sheetihg is defined as forming a continuous, evenly
draining film, leaving virtually no spots or film upon

20 the evaporation of water. For the purpose of this
invention, the term "dish" or the term "ware" is used in
the broadest sense of the term to refer to various types
of articles used in the preparation, serving,
consumption, and disposal of food stuffs including pots,

25 pans, trays, pitchers, bowls, plates, saucers, cups,
glasses, forks, knives, spoons, spatulas, and other
glass, metal, ceramic, plastic composite articles
commonly available in the institutional or household
kitchen or dining room. _

30 Since the present invention focuses on plastic
articles, the term "plasticware" includes the above
articles made from, e.g., polycarbonate, melamine,
polypropylene, polyester resin, polysulfone, and the
like.

35 The siloxane surfactant employed as an
additive in the present invention alone or in .
combination with a fluorochemical surfactant described



4 conpounds in a rinse aid conposition to attract specific soil particles.
Am nosi | anes have been described with a Iom/foan1ng et hoxyl at ed noni oni c )
surfact AYR 949533 nse aid 5 conpositions in automatic di ACRASSMS$IIachi nes. °,
None of the fluorinated surfactants or ?ilanes described in rinse aid

conposi tions have focused on their use 'n plasticware. Surprisingly, we-
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noni oni ¢ or hoteric surfactan one oOr
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containing through a hydrosilation reaction. This process results
S in an alkyl-pendant (AP type) copolymer, in which the
polyalkylene oxide groups, for example,zare attached
along the siloxane backbone through'a series of

hydrolytically stable Si-C bonds. These products have
the general formula:

1)
%
C(CH3) ;3510 ISi o Si——0 SICCHy) 5 .

wherein R is - (CH,);-0- (EO)4- (PO},~2 or
CH,

- (CH,) -0-CH,CH (OH) CH,—IiI,-CH2COO' ;
15 -

CH,

EO is ethyleneoxy, PO is 1,2-propyleneoxy, Z is hydrogen
or alkyl of 1-6 carbon atoms, and the weight ratio in %

20 of EO:PO may vary from 100:0 to 0:100. A broad range of
surfactants have been developed varying x and y above
and coefficients n and m. Preferably, n is 0 or 1 and m
is at least 1. More preferred are the siloxanes where 2
is hydrogen, methyl or butyl and the weight ratio of

25 EO:PO is 100:0 to 40:60. Particularly valuable are the
siloxane surfactants herein described and known as
SILWET0 surfactants available from Union Carbide or
ABILo polyether or polybetaine polysiloxane copolymers
available from Goldschmidt Chemical Corp. The

30 particular siloxanes used in the present invention are
described as having, e.g., low surface tension, high
wetting ability and excellent lubricity. For example,



15 hydrocarbon surfactants, the resulting rinse agent provides excellent
sheet i NQ v 9gaass3 es on pl asticware w thout attacking or crcmUsssos$i@ pl astic
and, nore inportantly, providing dried, non-spotted plasticware in
acceptable time follow ng the rinse cycle. 20 Summary of the Invention
Accordingly, the present invention is a rinse aid conposition for
pl asticware, fornulated as a dilutable liquid, gel or solid concentrate
and, when 25 wettisd, abdlhtvgand exceblent | H¥rigHy i ndiskR™H Sddi t i on
01 T0 0 wi - TP e B ek 1o vl o1 oxane or &
polybetaine-nﬁéiFF&BEB@Y995¥Bﬁﬁﬁ§?f5%¥?%ﬁ5#iéﬁér§§kﬁ%§é§§nglfgkoaﬁ?ﬁ ggoﬁt
0.1 to 10 wt-% of a fl urhenfledrbgbenicabosurbtattant enploywadms an
5 additive in the present invention in combination with a
silane, defined above, is a nonionic fluorohydrocarbon,
such as, for example, fluorinated alkyl polyoxyethylene
ethanols, fluorinated alkyl alkoxylate and fluorinated
alkyl esters. These Fluorad™ surfactants are available
10 from 3M. As a fluorinated alkyl polyoxyethylene
ethanol, included as a preferred surfactant is a
polyoxyethylene adduct of a fluorcaliphatic sulfonamide
alcohol which has excellent wetting, spreading and
levelling properties. These surfactants may be
15 described as having the formula:
R,SO,N (C,H;) (CH,CH,0) ,H
wherein R, is C,F,,, in which n is 6-10 and x may vary
from 10 to 20. Particularly valuable is the surfactant
where n is 8 and x is 14. This partiéular surfactant
20 identified as FC-170C is also available from 3M.
Although fluorocarbon surfactants and silicone
surfactants have been known to be good wetting agents
and used individually in rinse aid formulations, there
is no description of their being used effectively in
25 plasticware as rinse aids. We have found in the present
invention that the use of certain polysiloxane
copolymers in a mixture with hydrocarbon surfactants
provide excellent rinse aids on plasticware. We have
also found that the combination of certain silicone
30 polysiloxane copolymers and fluorocarbon surfactants
with conventional hydrocarbon surfactants also provide
excellent rinse aids on plasticware. This combination
has been found to be better than the individual
components except with certain polyalkylene oxide-
35 modified polydimethylsiloxanes and polybetaine
polysiloxane copolymers of the present invention where
the effectiveness is about equivalent. Therefore, the
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A second aspect of the present invention is a nethod of cleaning

pl asticware by: (a) first contacting the ware with an al kal i ne aqueous
cl eani nYO9O83 1 a 35 warewashing machine at [err] to BFOUSAWS8I3:aned
pl asti cware, and (b) contacting the cleaned plasticware with an aqueous
rinse containing a major proportion of g an aqueous di | uent havi ng about 2
to 100 parts per mllion of hydrocarbon-surfactants, and about 0.01 to 10

el yocl o o besffrtin SRR, BHE NG ShBLIL BB L
0.01 to 10 pire PPErsikoxans qapolymers: fdenedanddebeare®hpinatiort ant, e. g.
an et hoxyl atwfkh | tiee Rl iddsidrboil surTadcaatapgeerably involves
' polyether polysiloxanes, the nonionic siloxane
5 surfactants. The amphoteric siloxane surfactants, the

polybetaine polysiloxane copolymers may be employed'

alone as the additive in the conventional rinse aids to

provide the same results.

_ Since the use of the above siloxane additives

10 alone or in combination with the fluorocarbon are
applicable to all conventional rinse aid formulations,
the following description of ingredients and rinse aid ‘
formulations is illustrative only and not limiting of
the present invention.

15 An example of hydrocarbon surfactants in
conventional rinse aid formulations are nonionic
surfactants, typically a polyether compound prepared
from ethylene oxide, propylene oxide, in a homopolymer
or a block or heteric copolymer. Such polyether

20 compounds are known as polyalkylene oxide polymers,
polyoxyalkylene polymers, or polyalkylene glycol
polymérs. . Such sheeting or rinse agents have a
molecular weight in the range of about 500 to about
15,000. Certain types of polyoxypropylene-

25 polyoxyethylene glycol polymer rinse aids have been
found to be particularly useful. Those surfactants
comprising at least one block of a polyoxypropylene and
having at least one other block of polyoxyethylene
attached to the polyoxypropylene block. Additional

30 blocks of polyoxyethylene or polyoxypropyiene can be
present in a molecule. These materials having an
average molecular weight in the range of about 500 to
about 15,000 are commonly available as PLURONIC®
manufactured by the BASF Corporation and available under

35 a variety of other trademarks of their chemical
supplierg. In addition, rinse aid compositions called
PLURONIC R (reverse pluronic structure) are also useful



10 . Det ail ed Description of the Invention For the purpose of this
i nvent i onWa%6#83%8r m "ri.nse agent" includes concentrat e natROITESsHsAnt are
di'futed with an aqueous streamto produce an aqueous rinse. Accordingly, an
aqueous rinse agent is an 15 aqueous material that is contacted with ware
in arinse cycle. A sheeting agent is the%xﬂyneric material used to

pronote the even dralnln he ous rinse. Shee efined as
formng a cont +RubRE, ré% _.%?a? f%kff*qYﬁnq¥ﬁﬂﬂjﬁ 4#%&&%%% Yo X$P&es or
film upon 20 t?fdevmﬂeabyom@étmg esthybend hex iy rmscpmfpytﬂsm iosod et i on
e e ot SMyiPh SRR EOET "B fon | Snd SR dflohl GHURAI S RN Se e

termto refer 10 vallous es 0 cles reparatlon
servi ng, consuﬁptﬁoﬁnlghdonl%@b@n]S%#hf%nkPQﬁQﬁm€$QﬂWEluﬂamghﬁ0m§ef25 -pans,

trays, pi tCberénebﬁéﬁrélc@i@iﬁf1u§éﬂ9Pr§1né‘é1Fh%zd Bt i lean ki ves,
spoons, spatulas anpd ot her
comprise a capped polyalkoxylated C¢,, linear alcohol.
The rinse aids can be made with polyoxyethylene or
polyoxypropylene units and can be capped with common
agents forming an ether end group. One particularly
10 useful species of this rinse aid is a benzyl ether of a
polyethoxylated C,,,, linear alcochol; see U.S. Patent No.
3,444,247. Alcohol ethoxylates having EO and PO blocks
can be particularly useful since the stereochemistry of
these compounds can permit occlusion by urea, a feature
15 useful in preparing solid rinse aids.

Particularly useful polyoxypropylene
polyoxyethylene block polymers are those comprising a
center block of polyoxypropylene units and blocks of
polyoxyethylene units to each side of the center block.

20 These copolymers have the formula shown below:
(EO), - (PO), - (EO),
wherein m is an integer of 21 to 54; n is an integer of
7 to 128. Additional useful block copolymers are block
polymers having a center block of polyoxyethylene units
25 and blocks of polyoxypropylene units to each side of the
center block. The copolymers have the formula as shown
below:
(pO), -~ (EO), - (PO),
wherein m is an integer of 14 to 164 and n is an integer
30 of 9 to 22.

In the preparation of conventional rinse aid
compositions, a hydrotropic agent is often employed in
the formulation. Such an agent may also be used in the
present invention.

35 Hydrotropy is a property that relates to the
ability of materials to improve the solubility or
miscibility of a substance in liquid phases in which the



gl ass, metal, ceramc, plastic conposite articles comonly available in,the
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polybetalne nodi | oxane ang oteric sur actant t h, preferably,
are Irnear|Qﬂ9ﬁ%quHM4§QGGEBVyﬁEFSCP led hydrotropes and are used

in relatively lower concentrations than the materials to
be solubilized. o
5 A hydrotrope modifies the solvent to increase

the solubility of an insoluble substance or creates
micellar or mixed micellar structures tesulting in a
stable suspension of the insoluble substance in the
solvent. The hydrotropic mechanism is not thoroughly

10 understood. Apparently either hydrogen bondihg between
primary solvent, in this case water, and the insoluble
substance are improved by the hydrotrope or the ‘
hydrotrope creates a micellar structure around the
insoluble composition to maintain the material in a

15 suspension/solution. In this invention, the hydrotropes
are most useful in maintaining a uniform solution of the
cast rinse composition both during manufacture and when
dispersed at the use location. The combination of the
polyalkylene oxide materials and the casting aids tends

20 to be partially incompatible with aqueous solution and
can undergo a phase change or phase separation during
storage of the solution. The hydrotrope solubilizer
maintains the rinse composition in a single phase
solution having the nonionic rinsing agent uniformly

25 distributed throughout the composition.

Preferred hydrotrope solubilizers are used at
about 0.1 to 20 wt-% and include small molecule anionic
surfactants. The most preferred hydrotrope solubilizers
are used at about 1 to 10 wt-% and include aromatic

30 sulfonic acid or sulfonated hydrotropes such as Cis
substituted benzene sulfonic acid or naphthalene
sulfonic acid. Examples of such a hydrotrope are xylene
sulfonic acid or naphthalene sulfonic acid or salts
thereof. Such materials do not provide any pronounced

35 surfactaﬁt or sheeting activity but significantly
improve the solubility of the organic materials of the
rinse aid in the aqueous rinse,compositions.
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10 wt-% of a polyszloxane copolymer of the formula

{CH3),58i0 Si o Si 0 SiCCH,),

L LU

R

wherein R is - (CH,),-0-(EO),- (PO),-Z or

CH,
10 |
- (CH,) ;-O-CH,CH (OH) CH,-b[r,-CH,coo- ;

CH,

15 n is 0 or 1; m is at least 1, Z is hydrogen or alkyl of
1-6 carbon atoms, and the weight ratio in % of EO:PO may
vary from 100:0 to 0:100, and, optionally, (d) about 0.1
to 10 wt-% of an ethoxylated fluorocaliphatic sulfonamide
alcohol,

20 Another embodiment of the rinse aid
composition of the present invention is the above-
described siloxane surfactant with a rinse aid
composition containing a nonionic block copolymer and a
defoamer composition, and, optionally, in combination

25 with the above-described fluorocarbon surfactant. The
nonionic ethylene oxide proﬁylene oxide block copolymer
in this case would not have been expected to provide
effective sheeting action and low foam in an aqueous
rinse due to its high cloud point and poor wetting

30 properties. However, rinse agents diluted into an
aqueous rinse providing effective sheeting and low
foaming properties have been prepared from high cloud
point, high foaming surfactants with an appropriate
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various suitable high cloud point nonionic surface
active agents for these rinse agents include
polyoxyethylene-polyoxypropylene block copolymers having
the formula: _

(EO) . (PO),(EO),
wherein x, y and z reflect the average molecular
proportion of each alkylene oxide monomer in the overall
block copolymer composition. x typically ranges from
about 30 to 130, y typically ranges from about 30 to 70,
z typically ranges from about 30 to 130, and x plus y is
typically greater than about 60. The total
polyoxyethylene component of the block copolymer
constitutes typically at least about 40 mol-% of the
block copolymer and commonly 75 mol-% or more of the
block copolymer. The material preferably has a
molecular weight greater than about 5,000 and more
preferably greater than about 10,000.

Defoaming agents (defoamérs) include a variety
of different materials adaﬁted_for defoaming a variety
of compositions. Defoamers can comprise an anionic or
nonionic material such as polyethylene glycol,
polypropylene glycol, fatty acids and fatty'acid
derivatives, fatty acid sulfates, phosphate esters,
sulfonated materials, silicone based Compositions, and
others.

Preferred defoamers are food additive _
defoamers including silicones and other types of active
anti-foam agents.

Silicone foam suppressors include
polydialkylsiloxane preferably polydimethylsiloxane.
Such silicone based foam suppressors can be combined
with silica. Such silica materials can include gilica,
fumed silica, derivatized silica, silanated silica, etc.
Commonly available anti-foaming agents combine a
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ethanols fluorinated al kyl al koxylate and fluorinated .al kyl esters. These
[err] sur fHRPSHRSS are available 10 from 3M As & ok nat RATARYss13

pol yoxyet hyl ene et hanol, included as a preferre& ‘surfactant fis a

pol yoxyet hyl ene adduct of a fluoroallphatlc sul fonami de. al cohol whi ch has

excel | ent mettlng, spreadi ng and | evel | i nd3properties. These surfactants -

be 15 d t he for er wherein [err] is [err] in
azychen is g?igo 1§Eﬁ39&§& xFSSn?T 5612%? ﬁé}thcﬁ?%ﬁ¢ vEPR@Abl e is the
surfact ant wherdditiiyes dafdaning agenfhbempaisésuéafasuyfaﬁi@ﬂt 20
identified as ﬁgfggggrls &l aéfbhﬂg Q$P£$t Q%ﬂ%?ggocarbon

surfactants and sili cone surfactants kave een nOWN & wetting
agents and use§ifRdeypdiatiymeRali ascatkaline neRetR oretal (gakts ohe

descri pti onsof faltelyr aeddngrusadtof hegli detivadives. Examples of such
derivatives include mono, di- and tri- fatty acid esters
of polyhydroxy compounds such as ethylene glycol,
glycerine, propylene glycol, hexylene glycol, etc.
Preferably such defoaming agents comprise a fatty acid
10 monoester of glycerol. Fatty acids useful in such
defoaming compositions can include any C,,, saturated or
unsaturated, branched or unbranched mono or polymeric
fatty acid and salts thereof, including for example
myristic acid, palmitic acid, stearic acid, behenic
15 acid, lignoceric acid, palmitoleic acid, oleic acid,
linoleic acid, arachidonic acid, and others commonly
available. Other food additive anti-foam agents
available include water insoluble waxes, preferably
microcrystalline wax, petroleum wax, synthetic petroleum
20 wax, rice base wax, beeswax having a melting point in
the range from about 35° to 125°C with a low
saponification value, white oils, etc. Such materials
are used in the rinse agents at a sufficient
concentration to prevent the accumulation of any
25 measurable stable foam within the dish machine during a
rinse cycle. The defoaming composition may be present
in the composition of the present invention from about
0.1-30 wt-%, preferably 0.2-25 wt-%.
Thus, a preferred rinse aid composition for
30 plasticware, suitable for dilution to form an aqueous
rinse also includes: (a) about 5 to 40 wt-% of a
nonionic block copolymer composition of ethylene oxide
and propylene oxide, having a molecular weight of = 5000
and a cloud point, measured with a 1 wt-% agueous
35 solution, greater than 50°C; (b) about 0.2 to 25 wt-% of
a food additive defoamer composition; (c) about 0.1 to
10 wt-% of a polysiloxane copolymer of the formula
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wherein R is - (CH,),-0- (EO),-(PO),~2 or
CH,
5 - (CH,),-0-CH,CH (OH) CH,-N,-CH,CO0";
b, '

n is 0 or 1; m is at least 1, Z is hydrogen or alkyl of ‘

10 1-6 carbon atoms, and the weight ratio in % of EO:PO may
vary from 100:0 to 0:100, and, optionally, (d4) about 0.1
to 10 wt-% of an ethoxylated fluorcaliphatic sulfonamide
alcohol.

Still another embodiment of the bresent

15 invention is a rinse aid composition containing the
above-described siloxane surfactant with a rinse aid
composition containing solely food additive ingredients
and, optionally, in combination with the above-described
fluorocarbon surfactant. The compositions include a

20 class of nonionic surfactants, namely, the polyalkylene
oxide derivatives of sorbitan fatty acid esters, which
exhibit surprising levels of sheeting action, with a
careful selection of defoamer compositions. These are
described in copending U.S. Application Serial

25 No. 08/050,531'of April 20, :1993. The effective
defoamer compositions are selected from the group
consisting of a silicone defoamer, an alkali metal (e.g.
sodium, potassium, etc.) or alkaline earth fatty acid
salt defoamer or a glycerol fatty acid monoester

30 defoamer described above. Preferably, silicone based
materials are used to defoam the sorbitan material.

Sorbitol and sorbitan can be derivatized with

an alkylene oxide such as ethylene oxide or propylene
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above sil oxan8%% 8i9Fv§§r&Ea§}6ﬂ@ With faghni aeads Piiwith hoth ssidear bon
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description ofLogtedi | ai lons is illustrative only
and not |ini t%ﬁsegﬁﬁghggg’:“ég‘ggéfﬁgﬁt i %ﬁ%‘g@ﬁ“ﬂ‘g A9RE L Bl e of
hydr ocar bon st¥PacRaAYscharaehexhzednoy thewresenderofllfndmds tare nonionic

surfactants, Bymbtakl ¥£aaPphteygeidONDR st ¥ o¥Ed per mole of
surfactant and greater than 15 moles of alkylene oxide,
preferably 15 to 40 moles of alkylene oxide and most
preferably 15 to 25 moles of ethylene oxide per mole of
surfactant. The composition of the surfactant is a
10 mixture of a large number of compounds characterized by
the molar proportion of alkylene oxide and the molar
proportion of fatty acid residues on the sorbitol or
sorbitan molecules. The compositions are typically
characterized by average concentrations of the alkylene
15 oxide (typically ethylene oxide) and the fatty acid on
the overall compositions. Examples of preferred
nonionicosurfactants are Polysorbate 200, also known as
Tween 20 (ICI), typically considered to be a mixture of
laureate esters of sorbitol and sorbitan consisting
20 predominantly of the mono fatty acid ester condensed
with approximately 20 moles of ethylene oxide.
Polysorbate 60 is a mixture of stearate esters of
sorbitol and sorbitan consisting predominantly of the
mono fatty acid ester condensed with approximately 20
25 moles of ethylene oxide. Selected polysorbate nonionic
surfactant materials are approved for direct use in food
intended for human consumption under specified
conditions and levels of use.
Alkoxylated sorbitan or sorbitol aliphatic
30 esters suitable for use in the rinse aid composition
include any sorbitan or sorbitol aliphatic ester
derivatized with an alkylene oxide capable of providing
effective sheeting action or rinsing performance in
cooperation with the other components of the rinse agent
35 composition. The preferred compositions are the
ethylene oxide condensates with sorbitan or sorbitol
fatty acid esters. In addition to providing superior
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avail abl e yideleof. sorbitan fatty acid esters may be derivatized
by esterification of sorbitol or sorbitan with such
fatty acids as lauric, myristic, palmitic, stearic,

10 oleic, linoleic, and other well known similar saturated,
unsaturated (cis or trans), branched and unbranched
fatty acid. Preferred food additive or GRAS fatty acids
are the sorbitan.esters approved as direct food
additives (e.g. sorbitan monostearate, POE 20 Sorbitan ‘

15 monolaurate, POE 20 Sorbitan monostearate, POE 20
Sorbitan tristearate, POE 20 Sorbitan monooleate and
mixtures thereof. Based on their cost availability and
ability to provide excellent sheeting action and rihsing
performance, the preferred useful ethoxylated sorbitan

20 or sorbitol fatty acid ester include monocesters
derivatized with ethylene oxide.

Thus, a preferred rinse ald composition for
plasticware, suitable for dilution to form an aqueous
rinse, further includes: (a) about 5 to 50 wt-% of a

25 sorbitan fatty acid ester containing greater than about
15 moles of alkylene oxide per mole of sorbitan; (b)
about 0.2 to 25 wt-% of a defoamer composition selected
from the group consisting of an alkali metal or alkaline
earth metal salt of a fatty acid, a silicone, a fatty

30 acid ester of glycerol, and mixtures thereof; (c) about
0.1 to 10 wt-% of a polysil&kane copolymer of the

formula
(CH3),510 Si o Si 4] StC(CH3],

A
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35 a variety of other trademarks of their chem cal suppliers. In addition,
rinse aid E‘éﬂff%ﬁ@i ons called PLURONIC R (reverse pluroni c RITVOSYs/os823 ar e
al-so usef ul 9 in the rinse aids of the invention. Additionally, rinse
ai ds made by reacting ethylene oxide or propylene oxide with an al cohol
anion and an al kyl phenol anion, a fatty a&¢’d anion or othgr such ani oni c -
mat eri al can be uyseful._5, One rticul y useful rinse aid conposition can
conprise a capp¥ eﬁ%f?a?kb?yTé 3 é'#?éifhéﬁ}vagcﬁﬁol. The rinse aids can
be nmade with pol yoxyethyl ene or pol yGHypropylene units and can be capped
w th comon agents forgiag an ether énd group. One particularly 10 useful
St

speci es of t?is‘ﬁﬁﬂée“ @Hﬁmﬂéﬁky?;éﬂhgpoéf a
cx,

n is 0 or 1; m is at least 1, Z is hydrogen or alkyl of
1-6 carbon atoms, and the weight ratio in % of EO:PO may

10 wvary from 100:0 to 0:100, and, optionally, {(d) about 0.1
to 10 wt-% of an ethoxylated fluorocaliphatic sulfonamide
alcohol.

The rinse agents of the invention can, if

desired, contain a polyvalent metal complexing or

15 chelating agent that aids in reducing the harmful
effects of hardness components in service water.
Typically calcium, magnesium, iron, manganese, etc.,
ions present in service water can interfere with the
action of either washing compositions or rinsing

20 compositions. A chelating agent can effectively complex
and remove such ions from inappropriate interaction with
active ingredients increasing rinse agent performance.
Both organic and inorganic chelating agents are common.
Inorganic chelating agents include such compounds as

25 sodium tripolyphosphate and higher linear and cyclic
polyphosphate species. Organic chelating agents include
both polymeric and small molecule chelating agents.
Polymeric chelating agents commonly comprise polyanionic
compositions such as polyacrylic acid compounds. Small

30 molecule organic chelating agents include salts of
ethylenediaminetetracetic acid and
hydroxyethylenediaminetetracetic acid, nitrilotriacetic
acid, ethylenediaminetetrapropionates,
triethylenetetraminehexacetates, and the respective

35 alkali metal ammonium and substituted ammonium salts
thereof. Amino phosphates are also suitable for use as
chelating agents in the composition of the invention and
include ethylenediamine (tetramethylene phosphates),
nitrilotrismethylenephosphonates, diethylenetriamine



pol yet hoxyl ated [err] linear alcohol; see U S. Patent No. 3,444, 247.
Al cohol et hoxyl ates havi ng EO and PO bl ocks can be particul ar usef ul

I
si nce tW@%P8Bocheni stry of these conpounds can pernitl’%gﬁ:wgﬂﬁ by urea,
a feature 15 useful in preparing solid rinse aids. Particularly useful
pol yoxypr opyl ene pol yoxyet hyl ene bl ock Qplyners are those conprising a-
center bl ock of pol yoxypropyl ene uni t s And bl ocks of pol yoxyet hyl ene units

to each side t Rese I I
Chown_bei ow et isiidieridibhonaleE) ¢ o10ARY UEAS DRYSPASRaEOETY 2

7 to 128. Adehmmenky centain @kl espalinfr graneshViER 188§ nERaAN havi ng a
center bl ockg aéafsdhy QoY | ereférired dhedadihgoakents patyadypropyl ene

units 0 each or el sddif £l tdveP\Relac Iy G3RRLEBLENEY Cal DEaloh ! @ as
5 salt of ethylenediaminetetracetic acid.
. The liquid rinse agent compositions of the
invention have a liquid base component which can
function as a carrier with various aqueous diluents to
form the aqueous rinse. Liquid bases are preferably
10 water or a solvent compatible with water to obtain
éompatible mixtures thereof. Exemplary nonlimiting
solvents in addition to water include low molecular ‘
weight C, ¢ primary and secondary mono, di-, and
trihydrate alcohol such as ethandl, isopropanol, and
15 polyols containing from two to six carbon atoms and from
two to six hydroxyl groups such as propylene glycol,
glycerine, 1,3-propane diol, propylene glycol, etc.

The compositions of the invention can be
formulated using conventional formulating equipment and

20 techniques. The compositions of the invention typically
can comprise proportions as set forth in Table I.

In the manufacture of the liquid rinse agent
of the invention, typically the materials are
manufactured in commonly available mixing equipment by

25 charging to a mixing chamber the liquid diluent or a
substantial proportion of a liquid diluent. 1Into a
liquid diluent is added preservatives or other
stabilizers. Care must be taken in agitating the rinse
agent as the formulation is completed to avoid

30 degradation of polymer molecular'weight or exposure of
the composition to elevated temperatures. The materials
are typically agitated until uniform and then packaged
in commonly available packaging and sent to storage
before distribution.

35 The liquid materials of the invention can be
adapted to a solid block rinse by incorporating into the
composition a casting agent. Typically organic and



mhereln mis an integer of 14 to 164 and n is_ an..integer:; 0 of 9 to 22. In

t he prepd¥@P6M885Hf conventional rinse aid.comasiti8ns, Ty rUssxbeseRi C agent
is often enployed in the fornulation. Such an agentifvay al§o be used in the
present invention. 35 Hydrotropy is-a propérty that relates to

the ability of naterials to inprove the sbPubility or miscibility of a

substance in |Ijquid hases ] jch the | 10 substance tends to be
i nsol ubl e. Sub%?%ﬁ% 1#&%%1 iadis, care besused fpdrendgges and

are used in rethelaumpbétutmncxnﬁxﬂuI%yreﬁardﬂlqno&@&nﬁat&ht%&ialg aee
solubilized. 564 because inorganic compositions tend to promote
spotting in a rinse cycle. The most preferred casting
5 agents are polyethylene glycol and an inclusion complex
comprising urea and a nonionic polyethylene or
polypropylene oxide polymer. Polyethylene glycols (PEG)
are used in melt type solidification processing by
uniformly blending the sheeting agent and other
10 components with PEG at a temperature above the melting
point of the PEG and cooling the uniform mixture. Aan
inclusion complex solidifying scheme is set forth in
Morganson et al., U.S. Patent No. 4,647,258.
The organic nature of the rinse agents of the
15 invention can be subject to decomposition and microbial
attack. Preferred stabilizers that can limit oxidative
decomposition or microbial attack include food grade
stabilizers, food grade antioxidants, etc. Most
preferred materials for use in stabilizing the
20 compositions of the invention include Ci.10 mono, di- and
tricarboxylic acid compounds. Preferred examples of
such acids include acetic acid, citric acid, lactic,
tartaric, malic, fumaric, sorbic, benzoic, etc.
Optional ingredients which can be included in
25 the rinse agents of the invention in conventional levels
for use include solvents, processing aids, corrosion
inhibitors, dyes, fillers, optical brighteners,
germicides, pH adjusting agents (monoethanol amine,
sodium carbonate, sodium hydroxide, hydrochloride acid,
30 phosphoric acid, etc.), bleaches, bleach activatbrs,
perfumes and the like.
The range of actives in the solid and liquid
concentrate compositions of the invention are set forth
in Table I and the ranges in the agqueous rinse in

35 Table II.
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creates a micellar structure around t#ggﬂguﬁﬂ ubl e conposition to maintain
the material in a 15 suspension/solutron. In this invention, the

hydrotropes are nost useful in maintaining a uniform sol upk@fiepteihe cast
rinse conposgthQéboth during manufacture and when di spersed at the use

Iocation.5Th aregnat i on of the pol ydldefudndwhxflle nmehdgiid s and t he
casting aidssoddds 20 to be partially inconpatible with aqueous solution

and can undergo a phase change or phase separation duriqg
Hydrocarbon surfactant 2-90 ~-305-75

10 Fluorocarbon surfactant 0.1-10 0.5-50.5-5
Siloxane surfactant _ 0.1-10 0.5-50.5-5
15 | TABLE II
Actives " useful (ppm) Preferred
{pom) | " q
20 Hydrocarbon surfactant . 2-100 30-50
Fluorocarbon surfactant 0.01-10 0.1-1.0
25 Siloxane surfactant | 0.01-10 0.1-1.0

Liquid rinse agents of the invention are
typically dispensed by incorporating compatible
packaging containing the liquid material into a
dispenser adapted to diluting the liquid with water to a

30 final use concentration wherein the active material is
present in the aqueous rinse as shown in Table II above
in parts per million parts of the aqueous rinse.
Examples of dispensers for the liquid rinse agent of the
invention are DRYMASTER-P sold by Ecolab Inc., St. Paul,

35 Minnesota.

Solid block products may be conveniently
dispensed by inserting a solid block material in a
container or with no enclosure into a spray-type
dispenser such as the volume SOL-ET controlled ECOTEMP

40 Rinse Injection Cylinder system manufactured by Ecolab
Inc., St. Paul, Minnesota. Such a dispenser cooperates
with a warewashing machine in the rinse cycle. When
demanded by the machine, the dispenser directs a spray
of water onto the solid block of rinse agent which

45 effectively dissolves a portion of the block creating a
concentrated agqueous rinse solution which is then fed
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storage of the solution. The hydrotrope sol ubi-+zer” na{ntalns the rinse
conposi ti WP 6M8ES3si ngl e phase sol ution hayi:pg 4 He' %’Dnl oni PCVYRIBMIBIAgent
uniformy 25 distributed throughout the: conpdstﬁﬁbn Preferred hydrotrope
solubilizers are used at about 0.1 to 20 wt-9%3Ad include small nol ecul e
ani oni c surfactants. The nost preferred hyﬁ¥otrope sol ubilizers are used at

about 1 to 10 - % qg¥lnclu aromati c gylfonlc cid or sulfonated
hydr ot r opes suc é% QARG HIRE XT8N a1 BRYeEHSn IpRBRal ene

sul foni c aci d. £hanm¢u&nuﬂ rnnﬁeeiénﬂhanraqmta@medxyhehethalﬁdshesatbd or
napht hal ene sul%gfg& agléio L‘,ﬁ_ﬁgéer equsSlaquggtsgg gha gghgg.t provi de

any pronounced urfacta eeting activit stgni ficantly inprove
the sol ubility S¥nilar fﬁﬂﬁQFQEﬁ(ﬁﬁQﬂQ?Rﬂblﬁh@ f iceeExreildirg the aqueous

rinse conpossti@ffective concentration of the active .block copolymer
and the additives in the aqueous rinse by measuring the
volume of material dispensed, the actual concentration
of the material in the rinse water (an electrolyte
measured with an electrode) or by measuring the time of
10 the spray on the solid block.
The following examples and data further
illustrate the practice of the invention. These should
not be taken as limiting the invention and contain the

best mode.
15 E LE I
The following four liquid formulations were
prepared by routine mixing of the ingredients.

Raw Material Formula No. (wt. %) 1
20 " 1 2 3 4
1 EO/PO Block Terminated with PO) 19.300) 19.720] 19.633] 19.461
{32% EO)
.2 EQO/PO Block Terminated with PO| 52.309| 54.1471 53.%08{ 53.436
T {39% EO}
3 Fluorag" FC-170C 0.887 0.875
[
4 Silwet L-77* 1.325 1.313
25 5 Cy4.as linear primary alcohol 5.000{ 5.067| 5.044| 5.000
| ethoxylate
7 77 ) nerts to 100% )

* Siloxane of the formula described above where Z is
methyl, n is 0, m is 1 and the weight ratio in % of
30 EQ:PO is 100:0.

These formulations were evaluated in a
modified Champion 1 KAB dishwash machine modified to
replace the front stainless panel with a glass window

35 and to conduct rinsing tests using the machine pump and
wash arms.



Thus, a preferred enbodi nent of a rinse aid conposition for plasticware,.
whi ch igm§39&§$$e for dilution to forman aqueous rinse jncludes: (a) about
2 to 90 WP78 one or more nonionic surfactants; 5 (b) BOUUISPS$Z 20 we -9 -
of a hydrotrope; (c) about 0.1 to 10 wt-% of a pol ysil oxane copol yner of
the formula [err] 15 nis O or 1; mis at |l east 1, Z is hydrogen or alkyl
of 1-6 carbon atons, and the weight ratid“in % of EO PO may vary from 100: 0

to 0:100, and, optional lyye ¢dhtaBpHbelute! P 1P ¥be % Of &t hoxyl ated
fluoroaliphatic squqnan%ﬁe alcoﬁol.eZ% e e /vuﬁ er enbodi ment of

the rinse ai d3PBRIEIALEN LR RULEEERERE FAVRYRIVALS Lhedeffove- described
si | oxane surf Feraniladibhsa r Thegeaktbstrates are typical pieces of

plasticware commonly used in institutional accounts. 1In
5 preparation for the sheeting test, the test substrates
are conditioned with 0.2% Hotpoint soil in softened
water at 160°F for three minutes in the modified
Champion 1 KAB dishmachine: The test procedure is to
add test rinse aid in increments of 10 ppm actives, to

10 the machine pump, circulate the test solution at 160°F
for 30 seconds, turn off the machine and observe the
type of water break on each test substrate. There are '
three types of water break. These are:

0. No Sheeting. The test solution runs off

15 the test substrate leaving discrete droplets behind.

1. Pinhol eet . The test solution
drains off of the test substrate to leave a continuous
film. The £ilm contains pinholes on the surface of the
film. No droplets remain on the test substrate after

20 the film drains and dries.

2. ggmglggg_ghgg;ing. The test solution
drains off the test substrate to leave a continuous £ilm
with no pinholes. No droplets remain on the test
substrate after the film drains and dries.

25 The type of water used in this test is
softened well water. After each evaluation of test
rinse aid per 10 ppm active increment, the results are
recorded for each test substrate. The test continues
until a good performance profile is obtained that allows

30 a judgment to be made regarding the relative performance
of the test formulations.

Results are given below in table form for each
of the four formulations noted above.

35 Tables 1-4
Table 1 contains results for a commercially
available rinse aid. Note that none of the plastic



conposition containing a nonionic block copolynmer and a def oaner

conposi t i WA6/B#E3 optionally, in conbination 25 with the RCEWSSELY | bed
fluorocarbon surfactant. The nonionic ethyl ene oxi de propyl ene oxi de bl ock
copolymer in this case would not have been expected to provide effective
sheeting action and Iom1foan1|n an aqueou§3r|nse due to its high cloud

oi nt and poor tin t di | uted t
gqueous riﬁse éﬁ%ﬁ F&%&gggeEgﬁ@%FFﬁgvgﬁétiéafgﬁﬁﬁf zgdﬂébgr?ie;nhgvgn
been prepared hmmﬁMbsghrelusédp0|nt hi gh foam ng surfactants with an
appropriate 12 def Oa”%fabﬁ 9e36ht0els' Ped £598524¢RS - sdthd USLL 304 Ve DUt

non-limting exanples o
actives contalnlng Fluorad FC-170C. It performs

5 marginally better at 60 ppm to complete sheet on some of
the plastic substrates.

Table 3 contains results for the same set of
actives containing silwet® 1-77. It also performs
marginally better at 60 ppm to complete sheet on some of

10 the plastic substrates.

Table 4 contains results for the invention.
This contains both Silwet® L-77 and Fluorad" FC-170C.

It performs much better at 40 ppm to complete sheet on
several of the plastic substrates.

15 The invention represented as Formulation 4 was
also evaluated in four institutional test accounts
relative to the commercially available rinse aid
represented as Formulation 1. In each account at either
the same or even at a lower concentration, there has

20 been a signifipant improvement in drying results on
plasticware. With the commercially available product
large residual droplets of'}inse water remained on the
plasticware so that the dry time was much too long,
i.e., the plasticware was stacked wet. With the

25 invention, the dry time was greatly reduced and the
plasticware was stacked dry.



various suitable high cloud point nonionic surface active agents for these
rinse agents include 5 pol yoxyethyl ene-pol yoxypropyl ene_bl ock copol yners
havi ng 6{08¥5Au| a: [err] wherein x, vy andl’g’r‘@ﬁ"gﬁﬁ t he
average nol ecul ar proportion of each al kyl ene oxi de nononer in the overal
10 bl ock copol ynmer conposition. x typically ranges fromabout 30 to 130, y
typically ranges fromabout 30 to 70, zzﬁypically ranges fromabout 30 to
130, and x plus y is typically greater than about 60. The total

pol yoxyet hyl ene conponent of the block copolynmer 15 constitutes typically
at | east about 40 nol -% of the bl ock copol yner and commonly 75 nol - % or
nore of the block copolyner. The nmaterial preferably has a nol ecul ar wei ght
greater than about 5,000 and nore preferably greater than about 10, 000. 20
Def oam ng agents (defoaners) include a variety
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of different materials adapted for defoam ng a variety of conpositions.
Defoaners“@ﬁﬁmﬁﬁﬁprise an anionic or nonionic material sucCTASSIpOIsg2t hyl ene
gl ycol , pol ypropyl ene glycol, fatty acids and fattygacid 25 derivati ves,
fatty acid sul fates, phosphate esters, sulfonated naterials, silicone based
conpositions, and others. Preferred defoaness are food additive defoaners-

i ncl udi ng silicones and other types of active 30 anti-foam agents. Silicone
f oam suppressors include pol ydi al. kyl sil oxane preferably

pol ydi et hyl si | oxane Such silicone based foam suppressors can be conbi ned
with silica. Such silica materials can include silica, 35 funed silica,
derivatized silica, silanated silica, etc. Commonly avail able anti-foam ng

agents conbi ne a

100
x
x
X
X
X
x
x
X
x
I
x
I
I
X
160
0

90
|
I
X
X
X
X
X
P
X
l
X
l
l
X
160
0

70
l
l
X
X
X
X
X
X
X
I
X
[
I
I
160
0

60
l
l
|
[
|
X
X
X
l
X
[

160
0

50

|
|
l
l
l
|
I
I
160
0

(-) no sheeting, (|) pinhole sheeting,
80
l
|
X
X
X
X
X
X
X
l
X
|
|
X

160
0

40
I
I
l
160
0

TABLE 2
ormula 2

30
160
0

20
160
0

10
160
0

0
160
0

——

China Plate

Parts Per
Million
Activeg
PC Bowl
PC Tile
Glass

Mel Plate
P3 Plate
P3 Cup
Drix éup
Dnix Bowl
P3 Jug
Poly Try
PS (dish)
PS Spoon
88 Knife
Temp °F
Foam "

Formula 1 with FC-170-C and no Silwet® L-77
(X) complete sheeting

Soft water, 160°F, Hotpoint Soiled Dishes.

10
15
20
25



13 pol ydi net hyl sil oxane and silica gel. Another food additive defoam ng
agent conprises a fatty acid defoanmer. Such defoanmer conpositions can
conpri R096/855x al kali netal or al kaline earth netal s Brossis fatty
acid or fatty acid derivatives. Exanples of such derivatives include nono,
di- and tri- fatty acid esters of polyhidroxy conpounds such as ethyl ene

gl ycol, glycerine, propylene glycol, hex§lene glycol, etc. Preferably such
def oam ng agents conprise a fatty acid 10 nonoester of glycerol. Fatty
acids useful in such defoam ng conmpositions can include any [err] saturated
or unsaturated, branched or unbranched nono or polyneric fatty acid and

salts thereof, including for exanple nyristic acid, palmtic acid, stearic
aci d, behenic
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15 acid, lignoceric acid, palnitoleic acid, oleic acid, 1iinoleic acid,
arachi do€WW@%86¥, and ot hers commonly availabl-e. O her' f opCiIreshsiossise
anti-foam agents avail abl e include water ‘i nsolwbl-e waxes,.. preferably

m crocrystalline wax, petroleumwax, synthetic petroleum20 wax, rice base
wax, beeswax having a nelting point in th&y range from about [err] to [erT]
with a | ow saponification value, white oils, etc. Such materials are used
in the rinse agents at a sufficient concentration to prevent the

accurnul ati on of any 25 neasurable stable foamw thin the dish machine
during a rinse cycle. The defoam ng conposition may be present in the
conposition of the present invention from about 0.1-30 w-9% preferably
0.2-25 wt-% Thus, a preferred rinse aid conposition for 30 plasticware,

suitable for dilutign to—for yeoEsTrpse —HRSIUdES—a)—ahout 5
to 40 wt-% of a 8 e -
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15 invention is a rinse aid conposi tion containi-ng the.above-described
si | oxane™QA0FEBant with a rinse aid conposition contai ni¥fge¥ME8I3f ood

additive ingredients and,

ﬁsErfact %tl,
7Y Bl B b £
i dj esk dr $

action, with a cafgful

above-descri bed f
class of nonionic
of sorbitan fatty

descri bed in WO

sel ected fromthe

(e.g. sodium pot
or a glycerol fat
silicone based

Sor bitol and sorbf ¥ln

optionally,

[ nZSOWbInatIOh with the

Jorl Fap)

bns. These are
sFonpositions are

CO| )si tions include a 20
a¢k é A oxi de derivatives
[ pr P | evel s of sheeting
S
;

pr, an al kali netal
acid salt defoaner

hbove. Preferably,

| IR ERY!

110

bi
|
!

100

90

70

TABLE 5
Formula 5

F -
i -
i -

Polypropylene Jug

Poly Tray

[}
§
-
3l e
K
N

HE:
ol 8
B
Rl &

L]
-t
Pl
3]

Polypropylene Cup

Polypropylene
: l[bitm: Cup

Plate
Polysulfonate

Melamine Plate

g
;
=
:

Glass Tumbler

China Plate

Dinex Bowl

Dish

20 “Polysul.!onate

b

15

(-3
(o]

Stainless Steel

Lﬁnile



an al kyl ene oxi de such as ethyl ene oxide or propyl ene AMENDED SHEET 15
oxide or derivatized with fatty acids or with both usi ngcon x onal

t echnol™Y¥64855%r oduce noni oni ¢ surfact agy sheeting agent materials. These

sheeting agents are typically characterized by the presence of from1l to 5

3 noles of a fatty acid, in ester for

T ana

le per nol e of
ture of a large
of al kyl ene oxi de

nunber of congp
and t he nol ar

TABLE 6
Formula 6

gg}te

Dish
;~.
l stainless
Steel
{ Temperature
' (F)

Polycarbonate

Polycarbonate

Bowl
Glags Tumbler

Polypropylene

Plate

Polypropylene
Polysulfonate ‘

Polypropylene

Parts Pex
Million
Melamine
plate

" 15
20
25
30



proportion of fatty acid residues on the sorbitol or sorbitan nol ecul es.
The conpoeobvé/essss are typically characterized by average cBPO/ESSOS81B30ons of

the al kyl ene 15 oxide (typically ethylen
overal | conpositions. Exanples of prefery

Pol ysorbate 20 ,

to be a m xture of
predom nantly of t|
nol es of ethylene

sorbitol and sorb
condensed with ap
pol ysor bat e noni o
food i ntended for

TABLE 7
Formula 7

[ 2l To

P_I)

1 = A

UAR TTQA

£ r

) 3 4l 1

1

110

X

100

90

[.{+]

70

60

50

40

30

20

10

]

parts Per
Million

|

f
e.
|
f-a.Ci
M
1 ]
t 1
1 |
| |
f 1
I !
318
g o
iR
ol 2,
27188

o
N

|
ll_

Polypropylene
Polypropylene
ysulfonate
sulfonate

D
Ju
Pol:
Digh

B Poly.
Spoon

PYolypropylene

Plate

inex Cup
Dinex Bowl
Poly Txay

'Glan Tumblex
Ilcm.na Plate

" Melamine Plate

15
20
25
30

e, oxide) and.the fatty acid on the
:, noni onj,

tants are

el |y consi dered

consi sting 20

hppr oxi mately 20

earate esters of

fatty acid ester

‘Sel ect ed

direct use in



condi tions and I evel s of use. Alkoxylated sorbitan or sorbitol aliphatic 30

esters %%%ﬁ e for use in the rinse aid conposition include any sorbitan
sor bi '%?F‘{’:phat i c_ester derivatized.with an al kyl en@® Y dabl e of

prow ding effective [shistg

TAH$AS ﬁgﬂg rinsing performance in cooperation
wi th.the other conp nents'ng- T ggﬁnt 35 conposition. The preferted
conpositions are th ' : n sates with sorbitan or sorbitol
fatty acid esters. In addition to providing superior 16 sheeting and
rinsing performance, these nmaterials are approved food additives, in the
formof a liquid or waxy solid, that can be easily fornulated into
concentrat ed .

19.885
53.887
i.;la
53.887
3.284

1

19.885
53.887
1.313
53.887
3.284

All additives

19.884
53.887
2.628
53.887
3.284

19.868
§3.841
4.376
53.887
1.313

19.300
52.300
53.887

1.313

EXAMPLE II

The following formulations were made and evaluated.

EO/PO Block Terminated With PO

(32% EO)
EO/PO Block Terminated With PO

(39% EO)
ABIL - Quat 3272

ABIL - B-8878
ABIL - B-8847
Inerts to 100%
Tegopren-5840
PECOSIL SMQ-40
PECOSIL SBP-1240
PECOSIL CAP-1240
Inerts to 100%

ABIL B9950
ABIL-8842

1
2
3
4
S
6

are used at the same concentration of actives.
3
4
5
6
7
8

|

10
15
20

Sheet Has Been Replaced
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liqui.d or solid rinse agents. Al koxylated sorbitan or 5 sorbitol fatty acid
esters suVOMO®SIor use in the rinse agent include nono, ®CTUSAR%OBEI nesters
and m xtures thereof. Sorbitan fatty ac\lA#l eSt-er-s-Hy- be——deflvatlzed by
esterification of sorbitol or sorbitan whth such: iflatty ‘aci ds as lauric,

nmyristic, palmtic, stearic, 10 oleic, linolei . a"d'"'ot her cwel | known
simlar saturated, unsaturated (cis or trans') - rRiA& ' Jr anched
fatty acid. Preferred food additive or GRAS f sorbitan
esters approved as direct food additives (e.qg! arate, POE

20 Sorbitan 15 nond} aurate, POE 20 Sorbitan rmnostearate PCE 20 Sorbitan
tristearate, POE 2@ Sorbitan nongpl @ate and m xtures thereof. Based on
their cost avarfabigity and abilidy, o provi de excell ent sheeting action
and rinsing perdorrfance, the QEef;jerr‘ed useful ethoxylated sorbitan 20 or
sorbitol fatty gagi cG,ester i nclfide® m@noesters

It is 50% acti
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derivatized with ethyl ene oxide. Thus, a preferred rinse aid conposition
for plasticware, suitable for dilution to form an aqueous rinse, further
i ncl udeWO Q619858Hbout_5.t0 50 w-% of a 25 sorbitan fatty BLI/PSIS0381p

contai ni ng greater HH@SHEEJIJHASEBBEM s of al kyl ene oxide per nole of

sorbitan; (b) abou
t he group consi sti

fatty acid,

t her eof ; (c)

formula [err]
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15

20

25

30

35

40

45

S0

. 2 REPLABEDM - % a dgf oaner conposition selected from
al kaline earth nmetal salt of a

L A S e

Results are given below in table form for each of the ten
formulations noted above.

Tables 8-17

Table 8 contains results for a commercially available
rinse aid. Note that none of the plastic
substrates exhibit complete sheeting until 70 ppm
actives are used. This is that standard
formulation that the next nine are compared to.

Table 9 contains results for the same set of actives
containing ABIL B-9950. It performs much better
at 40 ppm to complete sheet on some of the

plastic substrates. This formulation represents ‘
the invention.

Table 10 contains results for the same set of actives
containing ABIL-Quat 3272. It performs

marginally worse at 80 ppm to complete sheet on
some of the plastic substrates.

Table 11 contains results for the same set of actives

containing ABIL-B-8878. It performs marginally
better at 60 ppm to complete sheet on some of the
plastic substrates.

Table 12 contains results for the same set of actives
containing ABIL-B-8847. It performs marginally
better at 60 ppm to complete sheet on some of the
plastic substrates.

Table 13 contains results for the same set of actives
containing ABIL-B-8842. It performs at 50 ppm to
complete sheet on some of the plastic substrates.
This is a second embodiment of the invention.

Table 14 contains results for the same set of actives
containing Tegopren-5840. It performs much worse
with no complete sheeting on any plastic
substrates up to 150 ppm.

Table 15 contains results for the same set of actives
containing PECOSIL SMQ-40. It performs much
worse with no complete sheeting on any plastic
substrates up to 150 ppm.

This Sheet Has Been Replaced




“[err] nis Oor 1; mis at least 1, Z is hydrogen or alkyl of 1-6 carbon

at ons, awdotbessyei ght ratio in % of EQ PO may 10 vary fr8FFPS¥8, 0: 100,
and, optionally, (d) about 0.1 to 10 wt-9% of an gthoxylated fluoroaliphatic
"sul fonani de al cohol. The rinse agents of the invention can, if desired,
contain a pol yval ent netal conpl exing or B3 chelatlng agent that aids in
reducing the hg&ﬁ%ul ef fects,of hard ess_conponents in seryice water.

T Ty cal & €§’ REah 1 °9
o ety ot MRanE ﬁ%“ﬂ ey \
iBstPat S ©

T

onposi tions
or rinsing 20 conpositi conpl ex and

an -
remove such ions fronllnapproprlate |n€eract %ﬁ with active ingredients

i ncreasing i pgp1a39eRt ReLtaLiHBNEE8suBeENEOF IBRE Catink! ddO SR ¢t Rhed ating

agents are conmon. containing PECOSIL CAP-1240.: It performs
marginally worse at 90 ppm to complete sheet on
some of the plastic substrates.

10

The nature of the silicone additive can radically affect

results. Some additives provide much better results when

added to the basic set of rinse aid ingredients, some do
15 not affect results much, and some detract from results.

The invention represented as Formulation 9 was also
evaluated in eight institutional test accounts relative to
the commercially available rinse aid represented as

20 Formulation 1. In each account at either the same or even
at a lower concentration, there has been a significant
improvement in drying results on plasticware. With the
commercially available product large residual droplets of
rinse water remained on the plasticware so that the dry

25 time was much too long. With the invention either there
were very small residual droplets of rinse water or the
rinse water sheeted from the plasticware. The dry time was
greatly reduced and results were judged as acceptable.



I norgani ¢ chel ati ng agents include such conpounds as 25 sodi um

tripol&yhos hat e and hi gher
Q

O gani
chel ati ng agents.
conpositions

Pol ymeric chel ating

C_acid

N

ad

| inear and cyclic polyphongﬁ%% | es.
#3% ng agents include both polyneric and snal mgﬁ’gﬁ e
afents commonly conprise pol yanionic

ounds. Small 30 nol ecul e organic
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18 (pent amret hyl enephosphonat es). These ami no phosphonat es_conmonl y._cont ai n
al kyl or WPR¢P8S5F oups with | ess than 8 carbon atons. Pref BF?’Q 956%&1‘%“ ng
agents include approved food additive ch$%ﬁting agents such as disodium 5
salt of ethylenediam netetracetic acid. e liquirdirinse agent conpositions
of the inventi ayd 4 11 Oul § pasg §opgoflent which can function as a
carrier with I pup aguwous i"fuent$ 1dq flormthe agueous rinse. Liquid

r

bases are preflagjabl y |19 [watje $o| et conpatible with water to obtain
N
]

)

U

—_ Q)

conpatible m r¢s! tihdr €of . afvi ol imting solvents in addition to

wat er i ncl ude [, dwjnpliequll af {wei
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15 polyols containing fromtw to six carbon atons and fromtwo to siXx.

hydr oxyl groups such as propyl ene glycol, glycerine, 1,3-propane diol,

propyl eWO9608553| , etc. The conpositions of the inventi oRCEHISHESBor nul ated .
usi ng conventional formulating equi pnentsggand 20 techni ques. The

conpositions of the invention typically can conprise proportions as set

forth in Tablffe! ] qhe panQi RAt 4r £ o he liquid rinse agent of the
i nvention, t o L VZEhahnEt_r alg are _nufaﬁtﬁged iﬂ annDngydaYailable
m xi ng equi priEgt % thiarlginp {t ¢ & Mjxiing chanber the Ii qui iluent or a
subst anti al Irr"‘f'rnryinm ] lipudid dililegt. Into a liquid diluent is added
preservatives=5r ot Hel bthdilikdrg. | Gardeflmust be taken in agitating the
rinse agent gg'it hel floqnuljatli onf iis {cpnpliefled to avoid 30 degradati on of
pol ynmer nol edLgLa ~\vgirg R} ~v| ¢upasdealodl el he conposition to el evated
t enper at ur es ||."[hé At ¢r S a '
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‘are typically agitated until uniformand then packaged in conmonly

avai | abl wogorpésgi ng and sent to storage before distributiRIT/USHS05813

The liquid nmaterials of the invention can_be adapted to a solid block rinse
by incorporating into the conposition a cﬁ%ting agent. Typically organic

and I nor garn . be usedl 10 render the
conposi tion sqigid} Priefef abliy] o a%' rials are used because inorganic
conposi tions ¢ s € )

rirnse cycle. The nost preferred
casting 5 ageftsf hrle Pl yet hyfe

nd an i ncl usi on conpl ex
conprising ur g oot efle or pol ypropyl ene oxi de pol yner.
Pol yet hyl ene %5

i’
efl It felit type solidification processing
by
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uniformy blending the sheeting agent and other 10 conponents with PEG at a
t enper ve the melting point of the PEG and cool *$ |form

m Xt urg&gﬂﬁm&%& usi on corrpl ex solidifyigg schene is seti’?pm% |#1h Mor ganson
et al., U S Patent No. 4,647,6258. The organic nature of the rinse agents
of the 15 in ) D onposition and m crobial attack.
Preferred st ative deconposition or mcrobial
attack inclu fiood grade anti oxi dants, etc. Most
preferred ijng the 20 conpositions of the

I nvention in carboxylic acid conpounds.
Preferred ex acetic acid, citric acid, lactic,
tartaric, , etc. Optional ingredients which
can be incl the invention in conventi onal
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“for use include solvents, processing aids, corrosion inhibitors, dyes,
fillers, vopedassss bri ght eners, germi ci des, pH adjusting agBF/¥S5M8HEet hano
‘am ne, sodium carbonate, sodium hydroxide, hydrogchl oride acid, 30
phosphoric acid, etc.), bleaches, bleach ghtivators, perfunes and the |ike.
The range of ' T arp- 1 agi d concentrate conpositions of
the inventi on lay the ranges in the agueous rinse

in 35 Table I Liquid rinse agents of the
i nvention are
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typically dispensed by incorporating conpatible packagi ng containing the

liquid materi al

into a dispenser adapted to diluting th

(i’cll‘}slg i w’th wat er
to a fi MR96P8E3concentrati on wherein the active material i esent in

t he agqueous rinse as shown in Table |

t he aqueous rinse.
i nvention are J|LaR

di spenser suc
Cyli nder syst ¢
a di spenser cq
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above in parts per mllion parts of

nsers for the liquid rinse agent of the
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" of water onto the solid block of rinse agent which effectively di ssolves a
por t'i onvwaf ogidasssbl ock creating a 45 concentrated aqueousPEHBEEOSHP UL on
which is then fed 21 directly into the rinse vvater form ng the aqueous
“rinse. The aqueous ri nse is then contactaad with%Re dishes to affect a

conplete rin ST Eﬁ =ty Si mi | ar di spensers are capabl e of
controlling E-S effa ijvé fan ' of the active block copol yner and
the additive T lnﬁ i\ ST

Ct

- T Efsuri ng ghg vol ume of materi al
di spensed, tRQ&|aktjual | cpricéni riat

tfle material in the rinse water (an
el ectrolyte misur]eq‘rwl A qn| o 4
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The follow ng exanpl es and data further illustrate the practice of the

I nvention. These should not be taken as limting the inégph% d contain
t he besWOR6/6RSS3 15 -EXAMPLE | The follow ng four I|iqui ions were
prepared by routine mxing of the |ngréﬂients. [err] These fornul ati ons
wer e eval uat 02 B di shwash nmachi ne nodi fied to
- replace the frﬂni 5t algl ass wi ndow 35 and to conduct

rinsing test o] sl wash armns. 22
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- //

The test procedure is first to select appropriate testpéﬂ@gﬁmgs to
evaluate the test fornul ations. These substrates ‘are typical pieces of

pl ast iyeyweossssonmonl y used in institutiongg accqunts. In 5 preparation for
the sheeting test, the test substrates are conditioned with 0.2% Hot poi nt
soil in softened water at [err] for three mnutes in the nodified Chanpion
1 KAB di shrmachi ffes o add test rinse aid in

i ncrenents of 1 n fadt f ves clpi ne*ipunp, circulate the test
solution at [erdgi TP JOTSECONTY T Yo arT—H#he nachi ne and observe the type-
of water break dfjench {t ¢st |sUbstf4qte¢.{ [THefle are three types of water
break. These arg: n .esi:aolution runs off 15 the test

substrate | eavi | et § behilnd. 1. Pinhol e Sheeti'ng. The test
sol ution drains ' | eave a conti nuous
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film The filmcontains pinholes on the surface of the film No droplets
remain on the test substrate after 20 the filmdrains and dries. 2.

Conpl et VEPRMBEI3g. The test sol utiopedrains off the t estPCIFEPWIE to | eave
a continuous filmwth no pinhol es. ﬁlo droplets remain on the test

substrate after the filmdrains and dries. 25 The type of water
used in this teSt=gss ! each eval uation of test
rinse aid per 10 I'ts are recorded for each
test substrate. i performance profile is

obt ai ned that al garding the relative

performance of t re given belowin table form
for each of the 35 Tables 1-4

EXAMPLE 1V

All additions are used at the same concentration of actives.

EO/PO Block Terminated with PO (32% EO)
EO/PO Block Terminated with PO (39% EO)
EO/PO Block Terminated with PO (32% EO)
EO/PO Block Terminated with PO (39% EO)

The following formulations were made and evaluated.
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Table-1 contains results for a commercially available rinse aid. Note that
none of tWwe qslossssi c 23 substrates exhi bitsconpl ete shegidrigkoséshs 70 pPpm
actives are used. Table 2 contains results for the sane set of actives

cont ai ni ng Fl uor & = . r& _ ter at 60 ppmto
conpl ete sheet onjf g f{the [plgs{i ¢ subpt atles|. - falpl | 3 contains results
for the sanme set jpg | VBRI &dnt ki, pi Si t IL-177] IQjal so performs
margi nal ly better E\};p‘ﬁgﬂi?ﬁ“ Ahder YN 10 the plastic
substrates. Tabl ¢ 4gonta] n$ nesjul fs{fqr fhe ifnvenfi pn.
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TABLE 18

30
0
0
0
0
0
0
1
1
0
0
0
0
0
0

20
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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0
0
0
0
0
0
0
0
0
0
0
0
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This contains both Silwet L-77 and Fluorad FC-170C. It perforns nuch better
at 40 ppmto conplete sheet on several of the plastic substrates. 15

The i nvR169858epresent ed as Fornul ati on 4 was al so evaPGEUSFIEX our
institutional test accounts relative to the commercially available rinse
aid represented as Formulation 1. In each acéBunt at either the sane or
even at a |lower concentration, there has 20 been a significant inprovenent
in drying results on ' | abl e product

| arge residual dropl ef]s Nirsel wat ¢r |r e ngd fon] t he i cware so that
the dry tinme was nuch S? l¢nd, f.g. | tlhel plagtijcwar e yay gpacked wet. Wth
the 25 invention, the #il /g cnrs| g1 egich hev | adleded] ahe wledpl asti cware was
stacked dry.
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34 These fornul ations were evaluated in a nodified Chanpion 1 KAB di shwash

machi ne as described in Exanple |I. Resultsggpare given be | le form
for eacMO8FO8iE 5 ten fornul ations noted above. Tabl es geﬁggga 2 8

cont ai ns result[——;»—~f—: ————— 5 =46

”

rinse aid.

Not e t hat none e [ ¢ i h| bift |cohpllete sheeting until 70
ppm actives are : I Sfi ar ofmyl afwdn that the next nine
are conpared to. sy sanme set of actives

cont ai ni ng ABI L |B- : b betten 4t BOfppmto conpl ete sheet
' ifs {f or mul 4t ilon

160

160

160

0
0

0

1

1

1

0

0

0

0

0

160
A

160

TABLE 23

160

160

160

~

160

—

Dinex Bowl
_Polypropylene Jug

v ——

Poly Tray (Cambro)

——

Polypropylene Plate
Polypropylene Cup
Polysulfonate Dish
Polysulfonate Spoon
Stainless Steel Knife

Polycarbonate Bowl
Dinex Cup

Glass Tumbler

Polycarbonate Tile
China Plate

Melamine Plate




éo : represents the invention. Tabl 310 contains results for the
same set NOWOBFPes contai ning ABIL- uat 327Z° |t perfor n"EPCIHUYSHSI1EY WOr se

at 80 ppmto conpl pl astic
substrates. Table orft al ng fequlfs f actives
cont ai ni ng ABI L-B- : I-E er fforjns| m 60 ppmto conplete
- . !
sheet 30 S 'Ql‘f“nr M ~iThis is an
enmbodi nrent of the i nfient]i gn.*§ Tablje 12 tp flor the sane set of
actives contai ni ng L4B-{88A7] it Jpel margi nal ly better
at 60 ppmto conplijeh | shedt pnisqng o bsfrates. This is an
enbodi nent of thejli nleENnYI dn. T TaDIE I3 or the sane set of
actives 40 contfai hi hg JAHI L} e fg nms at 50 ppm
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to conplete sheet on sone of the plastic substrates. This is a second
enbodi m;gé €"£@ghe I nvention. 45 Table 14 contains results for the sanme
set of P §:%ontaining Tegopren-5840.54t perf or ng nucdiFEPYES8 R t h no ’
conpl ete sheeting on any plastic substrates up to 180 ppm 50 Table 15
contains results for the sane set of actives contai 8 ng PECOSI L SMQ 40.- It
perforns nuch worse with no conplete sheeting on ang plastic substrates up
to 150 ppm 55 : ' REPLACENMENT
SHEET 35 Tabfe 16 =g Gttt o=t ho-caneYset of actives

&

”

TABLE 25

40/60

75/25

40/60

ALL EO
ALL EO
ALL EO
80/20
le0/40

ALL EO
1ALL EO

1s0/50

Characteristics of Nonionic Polydimethylsiloxane Polymers and Test Resul

Concentration of rinse aid required for initial complete sheeting of a plas

1 Silwet L-77

| Silwet L-720
Silwet L-7001
Silwet L-7200
i Silwet L-7230
[silwet L-7602
Silwet L-7604
Silwet L-7622
ABIL-B-8878
ABIL-B-8847
ABIL-B-8842

|



cont ai-ni n
on_any su

PECOSI L SPB- 1240.
P P698583 up to 150 ppm 5 Table 17

set of actives containing PECOSI L CAP- 1240,

(BERL Bl sheRiL SubE %iéi Ve 48

It performs radicalty. mnr§e w th no sheeting
cont ai ns reSuPFy‘lﬁWﬁe sane
It _perforns. narglnally wor se
at 90 ppmto conpl ete sheet on sone of the5§Iast|c substr at es.
nature of the silicone additive can radical

additives provide nmu
ai d ingredienti@?ﬁi g
results. The i Fgﬁ Eﬁfgégﬁt s Formul ation 9 mas al so.evaluated in

10 The
results. Sone

FE RS R,

af f ect

ei ght institutional test accounts relatlve to the commercially avallable

rinse aid répr gk

sane or even

Abbreviated Title

Type”ofrnishwareim

"PC Tile

Polycarbonate Tile

[ pc Bow

Polycarbonate Bowl

IGlass

Glass Tumbler

10 China Plt

China Plate

Mel Plt

Melamine Plate

P3 Plt

Polypropylene Plate

P3 Plt

Polypropylene Cup

Dnx Cup

Filled Polypropylene Cup

15 Dnx Bowl

Filled Polypropylene Bowl

P3 Juggﬁ

Polypropylene Jug

Poly Try

Polyester Resin Tray

PS (dish)

Polysulfone Dish

PS Spoon

Polysulfone Spoon

20 SS Knife

Stainless Steel Knife




at a | ower concentratim

pRisies ”EﬁBEE n'a significant inprovenent in
dryi ng wasdéiesszon pl astt comercially avg] oduct
| arge residual droplefs of HﬁﬂﬁéﬁEﬂater remai ned on the gkh@@#@ﬁg e so that
the dry 25 time was nuch too long. WtBgthe inveatien—erthier there were

very snall residual droplets of rinse water or the rj ted.from
the pl asti : i @, was greatly reduced Fﬁﬂ “%“i% j udged
as accept abl e. 36 [err 37
1. A rinse aid composition for plasticware,'
suitable for dilution to form an aqueous rinse,

comprising from about 0.1 to about 10 wt—%lof a
polysiloxane copolymer of the formula

CCH3) 38104~ S| ——O0———— SI——04— SICCH;),

L LU L

-Z
(0)

]

wherein R is -(CH,);-O- (EOQ),~ (PO),-2 or
THs
- (CH,) ,-O-CH,CH (OH) cu,-rlx,-cnzcoo-;
CH,
nis 0or 1; m is at least 1, Z is hydrogen or alkyl of
1-6 carbon atoms, and the weight ratio in % of EO:PO may

vary from 100:0 to 0:100, in admixture with hydrocarbon
surfactants. ' '

2. The composition of claim 1, wherein R is
CH,

|
- (CHz) 3—O-CHzCH (OH) CH;-N,-CH,COO' .
CH,
3. The composition of claim 1, wherein R is

- (CH,) ;-0- (EO) .~ (PO) ,~Z, in which Z is hydrogen, methyi or
butyl and the weight ratio in %¥ of EO to PO is 100:0 to

40:60.

4. The composition of claim 1, wherein the
hydrocarbon surfactants comprise one or more nonionic
surfactants.

R
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5. The composition of claim 4, wherein the
nonionic surfactant is a block copolymer of polyethylene
oxide and polypropylene oxide.

6. The composition of claim 3, which further
comprises about 0.1 to about 10 wt-% ofr a fluorinated
hydrocarbon surfactant.

7. The composition of claim 6, wherein the
fluorinated hydiocarbbn surfactant is an ethoxylated
fluoroaliphatic sulfonamide alcohol, a fluorocaliphatic
polyoxyethylene ethanol, a fluoroaliphatic alkoxylate or
a fluoroaliphatié ester.

8. The composition of claim 7, wherein the
ethoxylated fluoroaliphatic sulfonamide alcohol is of
the formula

RSO,N (C,H,) (CH,CH,0),H
wherein R is CnF,,,, in which n is 6 to 10 and x may vary
from 10 to 20.

9. A rinse aid composition for plasticware,
suitable for dilution to form an aqueous rinse,
comprising:

(a) about 2 to 90 wt-% of one or more
nonionic surfactants; '

(b) about 1 to 20 wt-%¥ of a hydrotrope;

(c} about 0.1 to 10 wt-% of a polysiloxane
copolymer of the formula

"
TH; -I [’ ICHa -]
(CH4) 4500 Si 0 Si 0 SiC(CHy),

L L

R

wherein R is - (CH,);-O-(EO),-(PO),-2 or

This Sheet Has Been R

ssoresercczn [N IIITIII



41 [err]
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| CH, . |
- (CHy) -0~ CH,CH (OR) cn,-x:«.-cn,coo-; | L AN
CH,

'n is 0 or 1; m is at least 1, Z is hydrogen or alkyl of

1-6 carbon atoms, and the weight ratio in'% of EO:PO may
vary from 100:0 to 0:100.

10. The composition of claim 9, wherein R is
- (CH,) ,-0- (EO) .- (PO) ,-Z, in which Z is hydrogen, methyl or
butyl and the weight ratio in % of EO to PO is 100:0 to
40:60. -

11. The composition of claim 10, which
further comprises about 0.1 to 10 wt-% of an ethoxylated
fluoroaliphatic sulfonamide alcohol.

12. A rinse aid composition for plasticware,
suitable for dilution to form an agueous rinse, the
composition comprising:

(a) about 5 to 40 wt-% of a nonionic block
copolymer of ethylene oxide and propylene oxide, having
a molecular weight of > 5000 and a cloud point, measured
with a 1 wt~-% agqueous solutlon, greater than 50°C;

(b) about 0.2 to 25 wt-% of a food additive
defoamer composition; and

(c) about 0.1 to 10 wt-% of a polysiloxane
copolymer of the formula

AR
CCH3),5S10 Si o 5i 0 SICCH3) 4

l.

wherein R is - (CH,);-0- (EO),-(PO),-2 or
_
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CH,

n is 0 or 1; m is at least 1, Z is hydrogen or alkyl of
1-6 carbon atoms, and the weight ratio in % of EO:PO may
vary from 100:0 to 0:100.

13. The composition of claim 12, wherein R is
- {CH,) ;-0- (EO) .- (PO) -2, in which Z is hydrogen, methyl or
butyl and the weight ratio in ¥ EO to PO is 100:0 to
40:60.

14. The composition of claim 13, which
further comprises about 0.1 to 10 wt-% of an ethoxylated
fluoroaliphatic sulfonamide alcohol.

15. A rinse aid composition for plasticware,
suitable for dilution to form an agqueous rinse, the
composition comprising: '

{(a) about 5 to 50 wt-% of a sorbitan fatty
acid ester containing greater than about 15 moles of
alkylene oxide per mole of sorbitan; _

(b} about 0.2 to 25 wt-% of a defoamer
composition selected from the group consisting of an
alkali metal or alkaline earth metal salt of a fatty
acid, a silicone, a fatty acid ester of glycerol, and
mixtures thereof;

(¢} about 0.1 to.10 wt-% of a polysiloxane
copolymexr of the formula J

C(CH3);5i0 Ti o J |- St OJ STCCHy),
CH3 n L m

This Sheet Has Been Reraced
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wherein R is - (CH,);-O- (EO),- (PO),-Z or [
. CH,3 ;
- (CH,) ,~O~-CH,CH (OH) cn,-I!lL-cnzcoov \\“\“\ “ml ml\ “‘L‘ “ ‘“\ |
* C
CH, o .

nis 0 or 1; m is at least 1, Z is hydrogen or alkyl of
1-6 carbon atoms, and the weight ratio in % of EO:PO may
vary from 100:0 to 0:100.

16. The composition of claim 15, wherein R is
- (CH,) ;-0- (EO) .- (PO) -2, in which Z is hydrogen, methyl or
butyl and the weight ratio in % EO to PO is 100:0 to
40:60.

17. The composition of claim 16, which
further comprises about 0.1 to 10 wt-% of an ethoxylated
fluoroaliphatic sulfonamide alcohol.

18. A method of cleaning plasticware which
comprises: ] | |

(a) contacting the ware with an alkaline
aqueous cleanihg agent in a warewashing machine at 100-
180°F to produce cleaned plasticware; and

(b) contacting the cleaned plasticware with
an aqueous rinse comprising a major proportion of an
aqueous diluent containing about 2 to 100 parts per
million of hydrocarbon surfactants and about 0.01 to 10
parts per million of a polysiloxane copolymer of the

formula .
TH3 1' { rHa ]
CCH3),Si04— Si—0 Si——0—— Si(CH3),

L, L1

m
R

wherein R is - (CH,),-O- (EO),- (PO),~Z or

This Sheet Has Béen. Re’ilaced
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o O O

- (CHZ) 3-0-CH2cH (OH) CHZ-T+_C}12COO-;
CH,

n is 0 or 1; m is at least 1, Z is hydrogen or alkyl of
1-6 carbon atoms, and the weight ratio in % of EO:PO may
vary from 100:0 to 0:100.

19. The method of claim 18, wherein R is
- {CH;) ;-0- (EOQ) .- (PO) -2, in which Z is hydrogen, methyl or
butyl and the weight ratio in % EO to PO is 100:0 to
40:60.

20. The method of claim 19, wherein the
aqueous rinse further comprises about 0.01 to 10 parts
per million of an ethoxylated fluorocaliphatic
sulfonamide alcohol.

21. A rinse aid composition for plasticware,
suitable for dilution to form an aqueous rinse,
comprising from about 0.1 to about 10 wt-% of a
fluorinated hydrocarbon nonionic surfactant and about
0.1 to about 10 wt-% of a polyalkylene oxide-modified
polydimethylsiloxane in admixture with hydrocarbon
surfactants.

22, The composition of claim 21, wherein the
ethoxylated fluorocaliphatic sulfonamide alcohol is of
the formula

RSO,N (C,Hs) (CH,CH,0)},H
wherein R is CnF,,,, in which n is 6 to 10 and x may vary
from 10 to 20.

23. The composition of claim 21, wherein the
polyalkylene oxide-modified polydimethylsiloxane is of
the formula i ——

heet Has Been Rej laced

R



[err] 55 TABLE 26 A sl shwar e -Substrates used for the Plastic
Rinse Additive Shebijgos HEE'tH@ E‘V|ated Title Type of

Di shwar eWPEH$IS REPLACED PoI ycarbonate Til BCT’CSWH

Pol ycar bonat e Bow ' d ass Tunbler 10 China
Pl t China Plate I\/éI2 PIt Mel am ne

e [ ] [P T
CCH3),Si0 Si 0

J Si o SiCCHy),
CH, n [ : Jm

(CHp) o 0 —— (E0) — (PO)—2Z

wherein n is 0 or 1; m is at least 1, Z-is hydrogen or
alkyl from 1-6 carbon atoms and the weight ratio in % of
EO:PO may vary from 100:0 to 0 to 100.

24. Ajrinse aid composition for plasticware, '
suitable for dilution to form an aqueous rinse,
comprising:

(a) about 2 to 90 wt% of one or more nonionic
surfactant; '

(b) about 1 to 20 wt% of a hydrotrope;

(c) about 0.1 to 10 wt¥%¥ of an ethoxylated
fluorocaliphatic sulfonamide alcohol of the formula

RSO,N (C,Hs) (CH,CH,0) H .
wherein R is CnF,,,, in which n is 6 to 10 and x may vary
from 10 to 20; and

.(d) about 0.1 to 10 wt% of a polysiloxane
copolymer of the formula

CCHy) 3Si0-4— Si ) Si ) SICCHy),

T

wherein R is - (CH;);-0O-(EO),- (PO),-Z or
CH,

- (CH,) ,-O-CH,CH (OH) CH,-liI,-CH,coo-;

CH, This Sheet Has Been R,
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1-6.carbon atons, and the weight ratio in % of EO PO may u&Eé O f
,0: 100, in adm xture with a nonionic surfactant which is

of pol yet hyl ene oxi de and pol ypropyl ene oxi de. 20 4 The
conposition of claim1, wherein Ris [err] 3. The conpoki
wherein Ris -

Vn

. . : crchesem |1,
(CH2) 3-0- [err] in which Z3% hydrogen, ngthyl or butyl apd

the weight ratio in %of EOto POis 100:0 to 30 40:60. 4 +he :
conposi tion of €rAPAMST Wi clestaiberdr iooWPrAs84/38868-0. 1ito about 10 w-% '

of a fluorinated hydrocaron, g¥ibast@but noRllimiting examples of

10

20

25

30

35

various suitable high cloud point nonionic surface
active agents for these rinse agents include
polyoxyethylene-polyoxypropylene block copolymers having
the formula: '

(EO) . (PO), (EO),
wherein x, y and z reflect the average molecular
proportion of each alkylene oxide monomer in the overall
block copolymer composition. x typically ranges from
about 30 to 130, y typically ranges from about 30 to 70,
z typically ranges from about 30 to 130, and x plus y is
typically greater than about 60. The total
polyoxyethylene component of the block copolymer
constitutes typically at least about 40 mol-% of the
block copolymer and commonly 75 mol-% or more of the
block copolymer. The material preferably has a
molecular weight greater than about 5,000 and more
preferably greater than about 10,000.

Defoaming agents (defoamers) include a variety
of different materials adapted for defoaming a variety
of compositions. Defoamers can comprise an anionic or
nonionic material such as polyethylene glycol,
polypropylene glycol, fatty acids and fatty acid
derivatives, fatty acid sulfates, phosphate esters,
sulfonated materials, silicone based compositions, and
others.

_ ?referred defoamers are food additive
defoamers including silicones and other types of active
anti-foam agents.

Silicone foam suppressors include
polydialkylsiloxane preferably polydimethylsiloxane.
Such silicone based foam suppressors can be combined
with silica. Such silica materials can include silica,
fumed silica, derivatized silica, silanated silica, etc.

Commonly available anti-foaming agents combine a

AMENDED SHEET



5. +The conposition of claim4, wherein the fluorinated hydrocarbon
surfactant is an ethoxylated fluoroaliphatic sul fonam de al cohol, a

fl uor.oal i phatic pol yoxyethyl ene ethanol, a fluoroaliphatic al koxylate or 5
a fluoroaliphatic ester. 6. The conp03|t| of claimb5, wherein the

et hoxyl ated fluoroaliphatic sulfonam de aIc Is of the fornmula 10

[err] wherein Ris [err] in which nis 619 10 and x may vary from 10 to

20. 7. A rinse aid conposition oﬁHQIastlc rets 15 U|table for dilution
to forwwﬁfp BR SHE?FG conpris n (a) bout 2 to - % oft one or nore
noni onj c, - éﬂgsg, ggﬁﬁ%)3

29 OCT 996

wherein R is -{CH,);-0~(EO),- (PO} -2 or
CH,

5 - (CHz) 3"0"CH2CH (OH) CHz“blT*,-CHzCOO-;
CH,

n is 0 or 1; m is at least 1, Z is hydrogen or alkyl of

10 1-6 carbon atoms, and the weight ratio in % of EO:PO may
vary from 100:0 to 0:100, and, optiomnally, (d) about 0.1
to 10 wt-% of an ethoxylated fluoroaliphatic sulfonamide
alcohol.

Still another embodiment of the present

15 invention is a rinse aid composition containing the
above-described siloxane surfactant with a rinse aid
composition containing solely food additive ingredients
and, optionally, in combination with the above-described
fluorocarbon surfactant. The compositions include a

20 class of nonionic surfactants, namely, the polyalkylene
oxide derivatives of sorbitan fatty acid esters, which
exhibit surprising levels of sheeting action, with a
careful selection of defoamer compositions. These are
described in WO-A-94/24256. The effective defoamer

25 compositions are selected from the group consisting of a
silicone defoamer, an alkali metal (e.g. sodium,
potassium, etc.} or alkaline earth fatty acid salt
defoamer or a glycerol fatty acid wmoncester defoamer
described above. Preferably, silicone based materials

30 are used to defoam the sorbitan matexial.

Sorbitol and sorbitan can be derivatized with

an alkylene oxide such as ethylene oxide or propylene

AMENDED SHEET



20 . (c) about 0.1 to 10 wt-% of a polysil oxane copol yner of the
fornmula [err] 30 nis Oor 1, mis at least 1, Z is hydrogen or alkyl of
1-6 carbon atenms, and the weight ratio in %of EQG PO nay vary from100:0 to
0: 100. 8. The conposition of cIaim?,2 erein Ris [err] inwhich Z-is
hydrogen, nethyl or butyl and the weight ratio in %of EOto POis 100:0 to
40: 60. 5 9. The conposition of claim&aaphi gh further conprises about 0.1
to 10 wt-% of an ethoxylated fl uoroaliphatic 3ul fonam de al cohol..

Preferred {wt-%}

5 Actives Useful {(wt-%) Liquid Solid
Hydrocarbon surfactant 2-30 3-30 5-75
Fluorocarbon surfactant G.1-10 0.5-5 0.5-5
10 slioxane surfactant 0.1-10 0.5-5 0.5-5
IABLE II

15 .

Actives Useful {(oopm} Praferred (pom}

Hydrocarbon surfactant 2-100 30-50
20 rFluorocarbon surfactant 0.01-10 0.1-1.0

$iloxane surfaccant 6.01-10 8.1-1.0
25 Liquid rinse agents of the invention are

typically dispensed by incorporating compatible
packaging containing the liquid material into a
dispenser adapted to diluting the liquid with water to a
final use concentration wherein the active material is

30 present in the aqueous rinse as shown in Table II above
in parts per million parts of the aqueous rinse.
Examples of dispensers for the liquid rinse agent of the
invention are DRYMASTER-P sold by Ecolab Inc., St. Paul,
Minnesota.

35 Solid block products may be conveniently
dispensed by inserting a solid block material in a
container or with no enclosuré into a spray-type
dispenser such as the volume SOL-ET controlled ECOTEMP
Rinse Injection Cylinder system manufactured by Ecolab

40 Inc., St. Paul, Minnesota. Such a dispenser cooperates
with a warewashing machine in the rinse cycle. When
demanded by the machine, the dispenser directs a spray
of water ontc the solid block of rinse agent which
effectively dissolves a portion of the block creating a

45 concentrated aqueous rinse solution which is then fed
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nis.0Oor 1, mis at least 1, Z is hydrogen or alkyl of 1-6 carbon atons,
and the weight ratio in %of EO PO may vary from 100:0 to 0:100. 10 11. The
conposition of- claim 10, wherein Ris [err] in which Z is hydrogen, nethyl
or butyl and the weight ratioin % EOto POis 100:0 to 40:60. 15 12. The
conposition of claim 11, which further conprises about 0.1 to 10 wt-% of an
et hoxyl ated fl uoroaliphatic sul fonam de al cohol. 20 13. A
rinse aid conposition for plasticware, suitable for dilution to form an
aqueous rinse, the conposition conprising: (a) about 5 to 50 w-% of a
sorbitan fatty acid ester_containin reater than about 15 noles of
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[err] butyl and the weight ratioin % EOto POis 100:0 to 15 40:60. 15.
The conposition of claim 14, which further conprises about 0.1 to 10 w-%
of an ethoxyl ated fluoroaliphatic sul fonam de al cohol. 20 16. A nethod of
cl eaning plasticware which conprises: (a) cgptacting the ware with an

al kal i ne aqueous cl eaning agent in a warewashi ng machine at 100- 25 [err]

to produce cleang i asdidy Bl o ted ) SPTBELANTi A he &é&f@f@dpbﬂéﬁbﬁg’ﬁr €
W th an aqueous iI IFIge SOLMbAH NEah I Ods RIOROFIhaD O PP RGUE0YS

di | uent-containing about 2 to 100 parts per mllion of hydrocarbon
surfactants and pahailicd). Dde tividh b 1w tin peibI8 | £d.00 Rbr dedoh YEE| EKMANE
copol ymer of stha&en formulations noted above.

Tables 8-17

Table 8 contains results for a commercially available
10 rinse aid. Note that none of the plastic
substrates exhibit complete sheeting until 70
ppm actives are used. This is that standard
formulation that the next nine are compared
to.
15
Table 9 contains results for the same set of actives
containing ABIL B-9950. It performs much
better at 40 ppm to complete sheet on some of
the plastic substrates. This formulation
20 represents the invention.

Table 10 contains results for the same set of actives
containing ABIL-Quat 3272. It performs
marginally worse at 80 ppm to complete sheet

25 on some of the plastic substrates.

Table 11 contains results for the same set of actives
containing ABIL-B-8878. It performs .
marginally better at 60 ppm to complete sheet

30 on some of the plastic substrates. This is an
embodiment of the invention.

Table 12 contains results for the same set of actives
: containing ABIL-B-8847. It performs
35 marginally better at 60 ppm to complete sheet
on some of the plastic substrates. This is an
embodiment of the invention.

Table 13 contains results for the same set of actives
40 containing ABIL-B-8842. It performs at 50 ppm
to complete sheet on some of the plastic
substrates. This is a second embodiment of
the invention.

45 Table 14 contains results for the same set of actives
containing Tegopren-5840. It performs much
worse with no complete sheeting on any plastic
substrates up to 150 ppm.

S0 Table 15 contains results for the same set of actives
containing PECOSIL SMQ-40. It performs much
worse with no complete sheeting on any plastic
substrates up to 150 ppm.
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fornmula [err] nis Oor 1; mis at least 1, Z is hydrogen or al kyl of
1-6 carbon atons, and the weight ratio in %of EO PO may vary from 100:0 to
'0:100. 10 17.. The nethod of claim 16, wherein Ris [err] _in which Z is
hydrogen, nethyl or butyl and the weight ratio in %EOto POis 100:0 to

e S PN RN | | T T
CoAnRl " lo LOALIBGL To * [+ L ] s *

fluoroaliphatic

1. A rinse aid composition for plasticware,
suitable for dilution to form an aqueous rinse,
5 comprising from about 0.1 to about 10 wt-% of a
polysiloxane copolymer of the formula

(CH4) 3S10+4— Si 0 Si 0

L Ll

SiCCH3),

3

REPLACEMENT SHEET

wherein R is - (CH,),-0- (EO),- (P0O),-Z or 29 0CT 996

* CH3
10

l
- (CHz) 3-O-CH2CH (OH) CHZ—IiL-CHZCOO-;
CH,

15 n is 0 or 1; m is at least 1, Z is hydrogen or alkyl of
1-6 carbon atoms, and the weight ratio in % of EO:PO may
vary from 100:0 to 0:100, in admixture with a nonionic
surfactant which is a block copolymer of polyethylene
oxide and polypropylene oxide.

20 2. The composition of claim 1, wherein R is

CH,

- {CH,) ;,-O-CH,CH {OH) CH,-N, -CH,C00".

25 CH,

3. The composition of claim 1, wherein R is
- {CH,},-0-{EQ) - (PO} ,-Z, in which Z is hydrogen, methyl or
butyl and the weight ratio in % of EO to PO is 100:0 to
30 40:60.

4. The composition of claim 3, which further
comprises about 0.1 to about 10 wt-% of a fluorinated
hydrocarbon surfactant.

AMENDED SHEET



sul fonam de al cohol. 20 19. A rinse aid conposition for plasticware,

suitable for dilution to forman aqueous rinse, conpri gk 2 to

90 W % of one or nore nonionic 25 surfactant; (b) abobﬂ“ﬂﬂﬂl " un a

hydrotrope; (c) about 0.1 to 10 w % of ansget hoxyl at ed«TTtoroals psat kC

sul fonam de al cohol of the formula [err] 30 wherein Ris [err], in which n

is 6 to 10 and x may varysfronTA® tempdsieien(6f abouh 8§, lwherddnWiieof a

pol ysi | oxane ngf&ggfﬁaggdt ?d;gégyégn[gﬂé%actant is an ethoxylated
fluorocaliphatic sulfonamide alcohol, a fluoroaliphatic
polyoxyethylene ethanol, a fluoroaliphatiz alkoxylate or

5 a fluoroaliphatic ester.

6. The composition of claim 5, wherein the
ethoxylated fluoroaliphatic sulfonamide alcohol is of
the formula ’

10 RSO,N {C,H,) (CH,CH,0) . H _
wherein R is CnFm4 in which n is 6 to 10 and x may vary
from 10 to 20. '

7. A rinse aid composition for plasticware, .
15 suitable for dilution to form an aqueous rinse,
comprising:
{(a) about 2 to 90 wt-% of one or more
nonionic surfactants;
(b) about 1 to 20 wt-% of a hydrotrope;
20 (c} about 0.1 to 10 wt-% of a polysiloxane
copolymexr of the formula

CH4 CHy
| |
'CCH3)4S10 Si o Si 0 Si{CH3),

¥

l.

»

n
CH,

REPLACEMENT SHEET |

wherein R is - (CH,),-O- (EO),- (PO}, -Z or i
i Y .29 OCT 199

CH,
25 | i 1 ‘
- (CHz) 3“O-CH2CH (OH) CHZ"I?“CHchO-; H

CH,

30 n is 0 or 1; m is at least 1, 2 is hydrogen or alkyl of
1-6 carbon atoms, and the weight ratio in % of EOC:PO may
vary from 100:0 to 0:100.
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[err] inwhichnis Oor 1, mis at least 1, Zis ﬁydibﬁéﬁ_ met hyl or

butyl, and the wei ght ratlo in %of EOQ PO may 10 40: 60.
63 in which n-is O or 1; mis at least 1, Zis hydrog I[lm l l“mtyl, »
and the weight ratio in %of EGQ PO may varygfrom 100: 6

8. The composition of claim 7, wherein R is
- {CH,) ;-0-{EO),- (PO} ,-Z, in which Z is hydrogen, methyl or
butyl and the weight ratio in % of EO to PO is 100:0 to

40:60.
5
9. The composition of claim 8, which furthexr
comprises about 0.1 to 10 wt-% of an ethoxylated
fluoroaliphag}c sulfonamide alcohol.
10 10. A rinse aid composition for plasticware,

suitable for dilution to form an aqueous rinse, the
composition comprising: '
(a) about 5 to 40 wt-% of a nonionic block
copolymer of ethylene oxide and propylene oxide, having
15 a molecular weight of > 5000 and a cloud point, measured
with a 1 wt-% aqueous solution, greater than 50°C;
{b} about 0.2 to 25 wt-% of a food additive
defoamer composition; and
{c) about 0.1 to 10 wt-% of a polysiloxane
20 copolymer of the formula
Hy 1
i o) SiCCHy) 4

(CH3) 4510 Za o.! [
L L

w ()

R

REPLACEMENT SHEET |

wherein R is -(CH,);-0- (EO) - (PO} ,-Z ox 29 0CT W9

v amee e~
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10

15

20

25

30

. I

CH,
- {CH,) ,-O-CH,CH (OH) CHZ—ziI,-CHzcoon-
CH,

n is 0 or 1; m is at least 1, 2 is hydrogen or alkyl of
1-6 carbon atoms, and the weight rétio in % of EO:PO may
vary from 100:0 to 0:100.

) 11.’ The composition of claim 10, wherein R is
- {CH,) ;-0-{EO} - {PO),~2, in which Z is hydrogen, methyl or
butyl and the weight ratio in % EO to PO is 100:0 to
40:60.

12. The composition of claim 11, which
further comprises about 0.1 to 10 wt-% of an ethoxylated
fluorcaliphatic sulfonamide alcohol.

13. A rinse aid composition for plasticware,
suitable for dilution to form an aqueous rinse, the
composition comprising:

(a) about 5 to 50 wt-% of a sorbitan fatty
acid ester containing greater than about 15 moles of
alkylene oxide per mole of sorbitan;

_ {(b) about 0.2 to 25 wt-% of a defoamer
composition selected from the group consisting of an
alkali metal or alkaline earth metal salt of a fatty
acid, a silicone, a fatty acid ester of glycerol, and
mixtures thereof;

(c) about 0.1 to 10 wt-% of a polysiloxane
copolymer of the formula

CH,

(CH,),Si0 Li 0
| L Ll

SiCCHy),

REPLACEMENT SHEET
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10

1s

20

25

30

oo RN H!ilf

~ (CH,) ,~0-CH,CH (OH) CH,-N, -CH,C00";
CH,

n is 0 or 1; m is at least 1, Z is hydrogen or alkyl of
1-6 carbon atoms, and the weight ratio in % of E0:PO may
vary from 100:0 to 0:100.

14. The composition of claim 13, wherein R is
- (CH;) ;-0-{EO) - (PO) ,~Z, in which Z is hydrogen, methyl or
butyl and the weight ratio in % EO to PO is 100:0 to
40:60.

15. The composition of claim 14, which
further comprises about 0.1 to 10 wt-% of an ethoxylated
fluorocaliphatic sulfonamide alcochol.

16. A method of cleaning plasticware which
comprises:

(a) contacting the ware with an alkaline
agqueous cleaning agent in a warewashing machine at 100-
180°F to produce cleaned plasticware; and

(b} contacting the cleaned plasticware with
an agueous rinse comprising a major proportion of an
aqueous diluent- containing about 2 to 100 parts per
million of hydrocarbon surfactants and about ,0.01 to 10

formula

-~

parts per million of a polysiloxane copolymer of the
CH,

[ CH, ]
(CH4) 3S104— Si 0 Si 0 SICCHY) 5
UL Lk

CH,
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n is 0 or 1; wm is at least 1, Z is hydrogen or alkyl of
1-6 carbon atoms, and the weight ratio in % of EO:PO may
vary from 100:0 to 0:100.

17f The method of c¢laim 16, wherein R is
- {CH,),~0-{(EO),- (PO} ,-Z, in which Z is hydrogen, methyl or
butyl and the weight ratio in % EO to PO is 100:0 to
40:60.

18. The method of claim 17, wherein the
aqueous rinse further comprises about 0.01 to 10 parts
per million of an ethoxylated fluorocaliphatic
sulfonamide alcohol.

19. A rinse aid composition for plasticware,
suitable for dilution to form an agueous rinse,
comprising:

(a) about 2 to 90 wt%¥ of one or more nonionic
surfactant;

{(b) about 1 to 20 wt% of a hydrotrope;

{c) about 0.1 to 10 wt% of an ethoxylated
fluoroaliphatic sulfonamide alcohol of the formula

RSO,N (C,H} (CH,CH,0) ,H
wherein R is CnF,,,, in which n is 6 to 10 and x may vary
from 10 to 20; and '

(d) about 0.1 to 10 wt¥ of a polysiloxane
copolymer of the formula

o
(CH;);Si0~— Si—0 Si—0

1oLl

SiCCHy) 4
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- (CH,) ,-O-CH,CH (OH) CH, -N, - CH,C00" ;
CH,

in which n is 0 or 1; wm is at least 1, Z is hydrogen,
methyl or butyl, and the weight ratio in % of EO:PO wmay
vary from 100:0 to 40:60.
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