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above 60°C. Exposing them to higher temperatures than 60°C causes deformation
and/or shrinkage of the bottles.
Recycling of PET containers was recently approved by the FDA in the USA to
permit turning used containers into new ones. Because new resin costs 50 to 75 cents
30  per pound, recycling used bottles is economically attractive. In time, glass soft drink
bottles are expected to disappear from the market. This heightens the relevance of PET
container processing even further.
The cleaning of PET bottles takes place over a series of steps using caustic
immersion tanks and spray wash stages in a bottlewasher. In the wash tanks, product
35  residue, dirt, labels and labeling adhesive are removed. Because the surface of PET
bottles is hydrophobic, cleaning them is more difficult than glass bottles. Also, the
lower washing temperature decreases the chemical activity of the bottlewashing

solution.
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second concent tncludes fromabout 8 to 60 wt-%of a builder. The
met hod fuyt her While various alternatives have been proposed such as lowering the level of

caustic, there remains a need in the industry for compositions and methods which allow
for the efficient cleaning of PET containers and multiple reuse events.

30 Summary of the Invention

The first aspect of the invention is a method for cleaning a polyethylene
terephthalate container. The method includes combining a first concentrate with a
second concentrate in an alkaline wash solution. The first concentrate includes from
about 0.3 to 25 wt-% of a surfactant and from about 5 to 30 wt-% of an acid. The
35  second concentrate includes from about 8 to 60 wt-% of a builder. The method further
includes the step of contacting the PET container with the wash solution wherein the
removal of soil is undertaken with minimal hazing of the container.
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organic components of mold. However, the inorganic residues of mold may remain on
30 the PET container surface. This may cause a problem similar to water spots. This
condition gives a positive test result by methylene blue staining, (Industrial Code of
Practice for Refillable PET Bottles, Edition 1 (1993-1994 UNESDA/CESDA, pg. V-
18). The compositions and methods of the invention substantially remove soils and
both the organic and inorganic residues of mold.
35
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25  oxide propylene oxide moiety and ethylene oxide-butylene oxide moiety may be in
either heteric or block formation. Also useful in the invention are nonionic surfactants
having any mixture of combination of ethylene oxide-propylene oxide moieties linked
to an alkyl chain where the ethylene oxide and propylene oxide moieties may be in any
randomized or ordered pattern and of any specific length. Nonionic surfactants useful in
30 the invention may also comprise randomized sections of block and heteric ethylene
oxide propylene oxide, or ethylene oxide-butylene oxide.
Preferred nonionic surfactants include alkylphenols, alcohol ethoxylates, and
block copolymers of ethylene oxide and propylene oxide.
Examples of nonionic surfactants found useful in the invention include
35 (EO)/(PO) block copolymers having at least about 3 moles (EO) and at least about 15
moles (PO); aryl or aliphatic ethoxylates having at least about 3 moles (EO) which may
or may not be capped with methyl, butyl, or benzyl moieties; aryl or aliphatic
ethoxylate-propoxylate copolymers having at least about 2 moles of (EO) and from
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30 commercial source of this type of surfactant is Neodox 23-4™ available from Shell
Chemical Co.

Amphoteric surfactants may also be used in the invention. Such amphoteric
surfactants include betaine surfactants, sulfobetaine surfactants, sarcosinate surfactants,
amphoteric imidazolinium derivatives and others. Certain surfactants found useful in

35  hazing reduction include cocoyl and lauroyl sarcosine/sarcosinates such as Hamposyl C
and L available from Hampshire Chemical Co.
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i nventi on mayacid, selenioatids glutarketicid] and nidktutedeheeof. . €. sequestrants
and chel ating agents, retard the precipitation of scale onto the side walls
of the PET container and the bottle washing nachine. Builders al so
facilitate sdf!  Buildeteispensi on, bind hardness ions and, in turn, enhance
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aci d; pol yacryl am dopr opyl . sul f onat e, osphi’no car c acl d
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copol yners, aqmto}ymarsu pEmalehterand facrVéteealts sbaidsepobaspatio andpolyphltarkaddid  of

these p0|2$m3rs§lts; erythorbic acid; polyacrylamidopropyl sulfonate; and phosphino carboxylic acid,
among others.

Water soluble acrylic polymers which may be used include polyacrylic acid,
polymethacrylic acid, acrylic acid-methacrylic acid copolymers, hydrolyzed
polyacrylamide, hydrolyzed methacrylamide, hydrolyzed acrylamide-methacrylamide

30  copolymers, and mixtures thereof. Water soluble salts or partial salts of these polymers
such as their respective alkaline metal (for example sodium or potassium) or ammonium
salts can also be used.

Also useful as builders are phosphonic acids and phosphonic acid salts. Such

.. useful phosphonic acids include, mono, di, tri, tetra and, penta phosphonic acids which
35  can contain groups capable of forming anions under alkaline conditions.

The phosphonic acid may also comprise a lower molecular weight

phosphonopolycarboxylic acid such as one having about 2-4 carboxylic moieties and
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conditions
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ethylene diamine tetracetic acid or salts thereof.

30 D. Couplers

The composition of the invention may also include a coupling agent. The
coupling agent functions to stabilize the concentrate composition so that it is a true
phase stable solution.

To this end, any number of organic coupling agents may be used including

35  sulfates, sulfonates, as well as monofunctional and polyfunctional alcohols. Preferred
coupling agents include sulfonate and sulfate compounds such as sodium xylene
sulfonate, sodium cumene sulfonate, sodium toluene sulfonate, 2-ethylhexyl sulfate,
alkyl diphenyl oxide disulfonate where the alkyl group is either a branched C;, or a



30 D. Coupl ers The conposition of the invention may al so

i nclude a cou I|n agent. The coupling agent functions ze
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and preserv uen S are I'n the
i nventi on. 15preservatives, among other constituents are also useful in thgeventionod of Use

The met hog of the invention provides heightened cleaning efficacy of PET
cont ai ners, renoving soils, inorgani& siltg, ggg nol ds whil e retarding

hazi ng of the containers. This ai ned by fornulating a
first acidic conceThe¢ ﬁxb&xoﬂ/iotflmeamhérgimnaﬁovxdesjmgnéﬂeﬂtdlwm@efﬁuad)ammir and a
Separale SeCORRAS Tl PR R eRil s, end ol SMRRILR hERathe Bl e

I n accordance € T NVEN
concentrates contamerﬁaifhi;eesuhoa n’ptameldlber fpfmmiama Sesp acidicedopcénteats withadtigh

sol uti on.og ncyRattdtohidr )ém'fﬁbtérﬁ lafid a separat€ S€HoRY tcoﬁée?xﬂﬁtef}fawﬂgcﬂ hikgrent pH

requi rements of the two dlf er ent concentrat es. first Concentrate
may gener al | yeqpasmiration o bgilderp of | ess t han about 2 to mai ntai n the

In accordance with one aspect of the invention the first and second concentrates
may be' incompatible if mixed separately from a wash solution. Incompatibility in this
context stems from different pH requirements of the two different concentrates. The

25  first concentrate may generally have an acidic pH of less than about 2 to maintain the
solubility of the surfactant system. The pH of the second concentrate is selected to
provide complete solubility of the builder and is generally alkaline. Combination of the
two concentrates before dilution in the wash solution may result in phase separation of
the surfactant system or the builder depending on pH.

30 In use the two concentrates are combined in an alkaline wash system to provide
heightened cleaning efficacy with good building efficacy. Illustrative concentration
ranges for each of the two concentrates are provided below:



solubility of the surfactant system The pH of the second concentrate is

sel ected tg - rovide conplete solubility of the builder '

general ly NP1  conbi nation of the ytwo concentr at eé%gg%ggflé&ﬂ

dilution in the wash solution may result i%h phase separation of t he

surfactant systemor the buil der depending on pH. - 30 - In use the

two concentrates are conbined in an al kaline wash systemto provide

hei ght ened cl eaning efficacy with ﬁ I? ilding efficacy. Illustrative

concentration ranges for_eac X%‘ %e % concentrates are provided

bel ow: WD 98/ 22566 Concentration wt-)cl»v)o

PCT/ US96/ 18261 More ¢

TABLE 1 Concentrate 1 UsefutoncenPrefetredy (wt - Pyeferred

Mor e Concentrate | Usef ul Preferred Preferred

gurzgact ant  Sgaf8éhnt Systen®- 3-1(2)5200.3-251- ég 1-15 3-103-10 First Builder
- - : - . up _ 1-40

30- 20 %lrgp?gﬂcleé Aci d 2@0% w W) 5€20 5- 3(%0 20 10- 20

10- 15 @o&f er A= q.s. 30-20 q.s. -15 q.s

Concentrate 2¢id (100%3W{¥hct ant systlem 1089, ¢ 105, 5 0.1-1

Second Bui | d&Yater 8- 60 q.s. 15-45 4. 30- 49-S- Wat er

g.s. g.s. g.s. Use Sol ution (ppm Sur f act ant

6- 500 Coectfhte 2 60- 200 Bui | der 480- 4000

1000- 3000 2000- 3000 Coupl i ng Agent 20- 800 60- 400

100- 300 f Surfac tsysééhiuse thig.gystemi g dsl uted intgo-a wash sol ution

conpri si ng roma&gu i doto 0.8 ws% prefengl from about 0.2

w-%to 0.3 gg%o mgche first c\gﬁr%cé?ntrate é\éﬂ45andpfrom3gg40§/ut 0.2to 1.2

w-% and pret®%5Gbly fromabout 84 w-%t8%.8 w-% offthe second

concentrate. The ratio of the first concentrate to the second concentrate

in the Use Solution (ppm)

Surfactant 6-500 20-300 60-200
Builder 480-4000 1000-3000 2000-3000
Coupling Agent 20-800 60-400 100-300

In use this system is diluted into a wash solution comprising from about 0.1
wt-% to 0.8 wt-%, preferably from about 0.2 wt-% to 0.3 wt-% of the first concentrate
5  and from about 0.2 to 1.2 wt-%, and preferably from about 0.4 wt-% to 0.8 wt-% of the
second concentrate. The ratio of the first concentrate to the second concentrate in the
alkaline wash solution generally ranges from about 0.1:0.5 to 0.1:1.0, and preferably
from about 0.1:0.2 to 0.15:0.3. Generally the alkaline wash solution may have a total of
from about 0.3 to 2.0 wt-% and preferably from about 0.5 to 1.2 wt-% of both
10  concentrate 1 and concentrate 2.

In accordance with one preferred aspect of the invention, the wash solution
comprises at least about 1000 ppm EDTA, at least about 5 ppm of a phosphonate
compound, and at least about 100 ppm of a gluconate compound.

The washing of PET containers generally takes place over a number of steps.

15  The PET containers are emptied and pre-rinsed, then soaked in the wash solution. The
wash solution generally has anywhere from 1.0 wt-% to 5 wt-% and preferably from
1.5 wt-% to 3 wt-% caustic (NaOH). Into this system is mixed Concentrate 1 and
Concentrate 2 into which the PET containers are applied. Washing tends to take place
over a time period which ranges from about 7 to 20 minutes. The wash temperature is
20  about 59°C + 1°C. The containers then pass through a weak caustic stage where water is
run into the tank to continue cleaning and begin rinsing by reducing the sodium



al kal i ne wash solution generally ranges fromabout 0.1:0.5 to 0.1:1.0, and
preferably m about 0.1:0.2 to 0.15:0.3. General ly thg~pikaishg Wash
sol ution r’rﬁ%})?ﬁ%}gi total of fromabout 0.3 to 2.0 wt-% and preferably
fromabout 0.5 to 1.2 wt-%of both 10 coHlentrate 1 and concentrate 2.

In accordance with one preferred aspect of the invention, the wash solution

conprises at h§<ﬁg§1tde@gg g;{?&p ma@%one%n&aﬁeﬁ&n@%&mﬁm@wtﬁfc S

phosphonat e npoun | east about

conmpound. conductivity cwi%s?hwn@ﬁn@ee @ﬁ%séb!f%ﬁgg abnkﬁ%rtbqewm@aﬁ@sesm ace
over a nunbewh@th setedifiall} binse fﬁB@oﬂﬁEfﬁefSQﬂMﬂwaﬂﬁWa@ér%n@ﬁ@lﬂlﬁﬁeﬂﬂm&ﬁﬂalrI nsed,

t hen soaked i.n .t he wash sol S ution generall
anywher e f r of NS08 fakes 95 aF%W%fH\W&%eaW%“p?f&Fé*ﬂﬁ@} {;mF?}b ntainet iage W%‘{%‘g&t
W - % causi i cinspla@dd, and fifledt his systemis m xed Concentrate 1 and
Concentrate 2 into which the PET containers are applied. Washing tends to

take pl ace over a tinme period whi fromabout 7 to 20 m nutes.
The wash tenperature is 20 about 59 1 e cgntai ners then pass
through a weak cadbeifelloyiagavopriag gxaipples proyide a nonjigytinglystration efitke t o
conti nue cl egfilefior@nNd begin rinsing by reducing the sodium WO
98/ 22566
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hydr oxi de concent HakzingrwasEneliebusiig mmmcmpoﬁnémrasrahmlbda Privideali bedalv ity a
conduct i LY TERRY GL bR Il EnERIGH BSteA ol BRSS! DL AUANGHS i 85 oL N 0

ri nse stages yrrn € con warm wat er
and cold water. The final rinsi ng%ﬁ_ﬁ_fl ace vvlth potabl e water after
which time the containers are turned u = 5 i nspected, and fill ed.
EXAMPLES conesirmNsow ng wor ki ng BKIGMEIIEESEEAWLEIG a nonlimting
illustration of the |nvent|on 10 1A

WORKI NG EXAMPLE 1 zing was studi ed usi ng vari ous
conpositions as det alif@d{75HrHY) ded bel ow i n 1990 Taple 2 are exanpl es

which were tested al gng w %‘f?ﬁgdgﬁ% conpositigng in Table 3.

TABLE 2 EXAMPLE
EXAMPLE Dehypon LT-104 11.00 1A 1B
Herr]PJerr] (75% V\(G/.\éln Hy4.37 (EO)10 0,CsHy) 10. 00

Dehypon LS-24 5.00

(Cy-14 Hs.z9 (EO), (PO), OH)

Triton BG-10 1.00
(alkyl polyglucoside)

Dequest 2000® (50% w/w) 6.00 6.00
(amino trimethylene
phosphonic acid)

Dequest 2010 (60% w/w) 2.00
(1-hydroethylidene-1,
1-diphosphonic acid)

Bayhibit-AM® (50% w/w) 3.00
(2-phosphonobutane-1, 2, 4-
tricarboxylic acid)

Ethylene Diamine Tetra- 39.00
Acetic Acid, Tetrasodium
salt (powder)

Sodium Cumene Sulfonate 30.00
(40% w/w)

VN-11 0.50
(oley! alcohol diethylene

glycol)

Potassium Iodide 0.25



A uconic acid (50% w w)

11. 00

Dehypon LS"WL%/22566

(EO)[err]

(50%vv/vv)

phosphoni ¢ aci d)

10. 00 Dehypon LT-104
(derr] Herr] (EO)[err] Jerr]derr]
£ #fﬁ.@ﬂum
OH) Ttiton BG 10
(al kyl pol ygl ucosi de) Dequest 2000

Chemxcapgazmg was stgch%e with PE’E Btilgs %6 2"1(/\);vﬂlcﬂ%vér£ cut oumé ene

200

(PO [err]

(1 - hydr oet hgshpxpdeues (low crystallinity) PET sheetmgL ’Bhepﬁgpspwgm imraerbet) in about 200

Bayhi bi t - AM
(2- phosphonobu

rded. M@aﬁéti’é‘) solutions contax%u%%

arious amounts of additives being tested. The
ut ane- tricarboxylic aci

Et hyl ene Di aff wéonpewqrasflaken at 100 rpm in a water bath witlgg tegpperature maintained

Acetic Ag d, b&%éﬁsmoﬂ(ﬂfor 24-72 hours. The degré@dﬂhaﬁﬁ@%%hon was evaluated
Sodi um Cunene, S

VNI ]
di et hyl ene (hazing rating of 10) as gifgrentss. Pot assi um | odi de
0. 25 WD 98/ 22566
PCT/ US96/ 18261 TABLE 3 11
Chem cal hazing was_studied with PET strips (0.5" x 2") which were cut out
of E LE ACTIVE CONCEN RATION HAZING
1A Table 2 0.05 wt-% 0.5
1A Table 2 0.2 wt-% 0.5
1A Table 2 0.6 wt-% 0.5
1A Table 2 2.0 wt-% 0.5
1B Table 2 0.05 wt-% 10
1B Table 2 0.1 wt-% 7.5
1B Table 2 0.2 wt-% 5.5
1B Table 2 0.35 wt-% 1.5
1C Dehypon LT104 (Clz_ls H24,37 10 pPpm 0
(EO)10 0,CsHy)
1D Dehypon LS24 (Cy,.44 Hys.09 10 ppm 1
(EO), (PO), OH)
1E Triton BG-10 300 ppm 8
(alkyl poly glucoside
(70% wiw))
1F Glucopon 600 500 ppm 10
(alky! polyglucoside (C,, 5 Hy76
O(CsH1005)0.3H))
1G Sodium Cumene Sulfonate 300 ppm 9
Control 1 Water 0 wt-% 0
Control 2 Caustic 2.8 wt-% 10
10

visua ly anda gravimetrically using vbatgdhazmg rating of 0) and a 2§8§{ggwsn§|seglﬁ8p

Hazing was measured against a scale of 0 for no hazing such as with water and 10 for

2.8% caustic. Examples 1C and 1D, as well as the series of trials run on Example 1A

proved these compositions to be very effective in preventing hazing whether used alone

or in conjunction with sequestrants.



anor phous (low crystallinity) PET sheeting. The strips were imrersed in

about 200 f 2.8% caustic solutions containing vario
addi tives bel ngﬂtsgés)t ed. The sol uti ons were shaken at 10%3?@%‘?&?1&231
water bath with a tenperature maintained 52 between 58-60[err]C for 24-72
hours. The degree of hazing/corrosion was eval uated visual ly and
gravinetricall y usi ng water (ha2| NYORMINGEERANIPLBR @ 2. 8% caustic
sol ution ra 0) as references
TABLE 3 I\/éLﬁ% g‘@r‘l?%of azing was undertaken using the method gfIRiGENIRATI ON
gAél NG with 100 ppm of each alfabé (EXS. 2A-2W), and 2.8 wt-% of NaOH th th fie Msh Water
0: 5 51 (except for the conil%g@ the %esults are reported in Table 4. 0: 6 Wt /
0.5 1A Table 2 2.0 wt -
0.5 1B Tabl e 2 Table 4 0.05 wt-%
10 1B EXAMPLE ACTIVBbI €2 HAG G W -
7.5 1B Table 2 0.2 m-%
5.5 1B2A (PO, (HA[(BO) (EO 45 )I(EO), (PO, o 0.35 wt-%
1.5 1C Dehypon LT104 (Cerr] Herr] 10 ppm
0 (POXBE@)[sEE@)]z z(m)arsuf}ca[seom Heerr] ) 0 1D
Dehypon L824 C[err] err 0 ppm
(EO [ err] ( [err] )S(EO 15[ (PO D(EOIS s)J(EO)s(POXIT i t ONn BG— 10
300 ppm 2D (al kyl poI y gl ucosi de
(70% vv/ W) 1F }‘;'g“émc L62 d ucopon 600 500 ppm
10 ( @a‘l@@”mﬁéﬁygl ucoside (Cerr] H[ err]
A (err]HergdO[err] onic L44 Sodi um CuBrene Sul f onat e
300 ppm rol 1 Wat er
0 wt-% (SEO)“(PO)WC%@ fl_?ol 2 Caustic
2.8 Wt-%  oF Terkflo1 1953 0
(Cll-ISHZB-Sl(EO)SOH)
2G Tergitol TMN 3 0
Cy.H,5(EO);OH
2H Tergito]l TMN 10 0
C12H,5(EO),,OH
21 Surfonic L24-1.3 0
(C12.14(EO), s0H)
2] . Plurafac LF131 15
(C25(EO),(BO), ;OCH,)
2K Dehypon LT104 0
(Clz-ls H24-37 (Eo)lo onC4H9)
2L (CeHsCHp)-(PO)13(EO),5[(EO), o/(PO),5 s(EO),5(PO)3- 0
(CH,C¢Hs)
2M C12.140(EQ) 4.12-CH,-C¢H; 0
2N NPE 4.5 2
nonyi phenol (EO),
20 NPE 9.5 0
nonyl phenol (EO)q s
2p Surfonic N120 6

CH,4CeH,(EO),,0H

2Q Neodox 23-4 4
(C12.13(E0);OCH,COOH)



Hazi ng was neasured against a scale of O for no hazing such as with water

and 10 for 2 % caustic. Exanples 1C and 1D, as well as the series of

trials run P &M e 1A proved these conpositions to bePGEfF96/18261

ef fective in preventing hazing whet her used3al one or in conjunction

w th sequestrants. WD 98/ 22566 :

PCTI US96/ 18262R Varonic K215 T4 12

WWORKI NG EXAMPLE 2 (cocoamine ethoxyAtegB@pMNd anal ysi s of hazi ng was undert aken

using the nmethod of Exanple 1 with 100 ppm of each active (EXS.

2A-2W, and 238 wt - % Sempestdd i n t he wash wat er (exdept for the

control); the results eP&rpasPdiChadliwC(PRHCH:)EH,0DOH)

Table 4 I\/PLE ACTI VE

HAZI NG Hamposyl L 4

(F’O)[err] (EO)[err] [ (PO err])] (EQ [err] (PO [err] 0

0 . IjPO)[errH]m(uI’E IL«'eBror][(EO)[err](PO)[err](EO)[lerr](PO)[err]

<P0>[err1<E0>[err]<POf UHPEEEPIT] (EQ [err] (PO [err] 1

2D Pl uroni Egﬁi% 5 0
HO(EO)[err](PO)[err]( Pl uronic L44
G e e T

Ter gitol 15- Sy 2.8% NaOH (contro]) ) 9o

(C[err]H[err] (EO[err] OH) 2G Tergitol TMWMN 3
Cerr]Herr](EO[err] CH 2H Tergi tol

TM\I 10 0

Cerr]Herr](EO[err] CH



21 Surfonic L24-1.3 o : LF a1 0
EQ 2] ur af ac

(qe”]( WG zseh (C[err](EO)[err](BO)[err]OCH[err]) PEI/US96/18261

Dehypon LT104 14 0

(derr]Herr] (EO[err] gerr]Cerr]Herr]) 2L

(Jerr]Herr]CHerr])- (PO)[err](EQIDGH{NGEQ)AMPLE/:{PO)[GH](EO)[err](PO)[e

0
E:{]err] Q(EO[err]- @Eléﬁilbpﬁ]@f @Oﬁ] th@)e}q were cut into test panels (r«mghly 2" 2R"). A

NPE 4.5
honyl  phenol (aé@)“ﬁé?slt as done i1 000 mL solution yyith sgirgng (500 rpm) for 10 min.,
0

r ic N 20
5 followed byéiﬂg?‘xtnx]rxa\l[iigtr@ffxréeer 3;3[5?:? 22zl zas ?‘gp dcfvgq Methy&egg ARl

Neodox23-%  staining was used to evaluate soil level both before and after the dleaning in accordance

98/.22566
I(Dg[T?US]QES/E%[Zg‘& ¢ Indiist la of Practice f¥)\9 R %llable et Bottles, Edition 1 (1993-19%
2R UNBSOA . 4
(cocoari ne et hoxy]?g{(ga%ﬁ% [pél (= ]V) 18. Thezg)ove steps were reﬁgj:‘ated evefry éO minutes for

| the 20 m1mme:mdsw misiteielebrGhe itefatbas. rTﬂMﬁi‘lﬁtﬁﬁd&@‘ﬂﬁs@ﬂdm‘b
|2;-ur oyl sar cd’ pq,péng (}/ 6 wt-% Example 1B, and the varying amounts of Example 1A as shown in

10 Table 5A below. Quadruplet data was used for statistical average. The data was
reported as total cleaned/total washed.

Table SA

2.8% caustic

0,
0.6% Example 1B Cleaning Time

Example 1A (wt-%) 10 min 20 min 30 min
0.05 1/4 1/4 2/4
0.10 1/4 2/4 2/4
0.15 2/4 3/4 3/4
0.20 2/4 2/4 3/4
0.25 3/4 3/4 3/4
0.30 4/4

Table SB
15 In this example the wash solution comprised 2.8 wt-% caustic and 0.2 wt-%
Example 1A, with varying amounts of Example 1B as indicated below. Data was
reported as in Table 5A.

Cleaning Time

Example 1B (wt-%) 10 min 20 min 30 min
0.60 2/4 T 274 2/4
1.20 4/4

0.80 4/4



2U Hanposyl L 30 10

sodi um | aLy e BRELCOSI nat e 2V Silwet L77 PCT/US96/18261

5

(CHerr]SiOSIi[(CH err])OS (SH err] [(CH[erlrsj (EO)[err] G:H[err] 2W

2. 8% NaOH (control) 10 WO
98/ 22566 Table 5C

PCTI US96/ 18261
WORKI NG EXANPLE Pifferent concentratiags;of Eyagple; 14 and | Brverseombied tw&d&ﬁﬁmg nto
test panel s effiasghDatadvasreponted # in Tables\SasamdgB.t est was done in 1000 ni

solution with stirring (500 rpm for 10 mn. followed by a 1 mn.
water rinse (8 psi nozzle spray, tomlemmg'rlﬂyet hyl ene blue 5 st ai ni ng
was used to eval uate soil level both before and after the cleaning in

accor dance ge“?é” al Code of Practice for Ref| | | abl e Pet
Bottl es, Jg‘ 199?; g/g) UN DA/ CESDA), 2@689 V- he. above
steps were K%{i) ed everYU1® minutes f t he i nute ar13 B8 ninute
cleaning iterations. The wash solution conprised 2.8 wt- % caustic,

0.6 wt-9% Exanpl 8.10B, and t hé.2Paryi ng anoifts of ExanPhe 1A as shddn in 10
Tabl e 5A bel ow. 0Q%adr upl et da@0a was used3/#or statist3l/éal average3/4The data

was reportggdoas total glaganed/t ot al4/gpashed.

Tabl e 5A 2089 caustic 189 O. 6% Exaqypl e 1B 3/4 3/4
Ceaning Time 4,5 Exanple, (w - 3/4 10 mn 44 20 mn
30 mn 0.20 1% ) 1/ 4 1/ 4

2/ 4 : 0. 10 14 2/ 4

2/ 4 0.20 0.15 0.7 244 2/4 3/4 3/4

3/4 0.20 0. 20 0.8 2/ 244 2/4 2/ 4 3/4

3/4 0.20 0.25 1.0 3/4¥4 3/4

3/ 4 0.30 0.30 04 4124 2/4 2/4

Tabl e 5B 15 040 | n thisyggxanple themash solutipy conprisedy/d. 8 w -

causti c ?nd 0.2 W -%

Table SD

The cleaning efficacy of wash solutions having set concentrations of Example
1A and Example 1B with varied concentrations of caustic was then analyzed. Example
1A was added at 0.2 wt-% to the wash solution and Example 1B was added at 0.8 wt-%

10 to the wash solution. The results are reported below in the same manner as Tables SA -

5C.
Cleaning Time
Caustic (wt-%) 10 min 20 min 30 min
1.5 24 2.4 3/4
2.0 2/4 2/4 4/4
2.6 3/4 3/4 4/4

The above specification, examples and data provide a complete description of
15  the manufacture and use of the composition of the invention. Since many embodiments
of the invention can be made without departing from the spirit and scope of the
invention, the invention resides in the claims hereinafter appended.



Exanmpl e 1A, with varying anounts of Exanple 1B as indicated bel ow. Data was

G oani ng ?—?%6‘9872%9*@%[}&\[\&“%“})4 || T PoguRsHa6t

30 mn W4 2/ 4

2/ 4 1.20 4/ 4 . ) 0. 80

a4 DR KNP

PCT/ US96/ 182 ) _ 15 _

Tabl e 5C 1. Di f Agnethed ﬁumb@nmatpo@mhweneaxmphmalaiagcmmpw%mﬁlre A
conbined to t | ffei cacy. Data was reported as in Tables

and 5B. ol GRS t-he. step df _Ceaning Tine Exanpl e 1A
Exanpl e 1B (W -% combining a(ﬁ}ggst ogncentrate with a seconfixoptentrate in an gikalinen

30 mn WastOsolution 1.20 4 3/4 a4 3/4

34 0 20 @  saidfifg concentrate compisige: 0.10

1. 80 3/4 (i) 3frdm about 0.3 to 25 wdL4 of a surfactant; £hd15

411 / 20 0 ‘;’64 (i) 04/7ﬁom about 5 to 30?\;!%—% of an acid; %/ 20

3/ 4 0: 20 (b) sai@éegond concentrate c@hprising 2/ 4

3/ 4 0. 3?4 (@ 1. Ofrom about 8 to 604&621%401‘ a builder; 0. 80 40

8' j 2/ 4 said method Jurgher comprising the sggepofirontacting said container with
Tabl e 5D said Whsh slheini vﬂg:rﬁﬁfth&ﬁﬁwvi@ﬁ oﬂi&gﬂ s ﬁxﬁie%k&f‘\gritﬂ %ﬁhﬁﬁ?ls ez ,
concentrations of lﬁéﬁ%p . and Exanpl e with varied concentrations
of caustic was then a a(}fﬁ}zlee%?m%éég'rrpl e 1A was added at 0.2 w-%to the

wash sol ution and Exanple 1B was added at 0.8 w-% 10 to the wash

solution. The results afg hmefed beaeh CWhdrBinl AR SR BonTBRREL c&ﬁpﬁ?e%laeﬁrs? A -
SC builder and said second concentrate builder comprises a second builder.

3. The method of claim 1, wherein said second concentrate further
comprises a surfactant.

4. The method of claim 1, wherein the concentration of the first concentrate
added to said wash solution ranges from about 0.1 wt-% to 0.8 wt-% of the wash
solution.

5. The method of claim 1, wherein the concentration of the second

concentrate added to the wash solution ranges from about 0.2 wt-% to 1.2 wt-% of the
wash solution.

6. The method of claims 4 or 5, wherein the ratio of the first concentrate to
the second concentrate in the wash solution ranges from about 0.1:0.5 to 0.1:1.0.

7. The method of claim 1, wherein wash solution comprises from about 0.3
wt-% to 2.0 wt-% of said first and second concentrate.

8. The method of claim 1, wherein the alkaline wash solution comprises
from about 1 wt-% to 5 wt-% of a source of alkalinity.
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Cl eani ng T| e Caustic - 10m n 20 mn

30 min 2.4

3/ 4 5/ ﬁgT/%S%/lSZGl
4/ 4 3/ 4

4/ 4 The above speC|f|cat|on exanples and data provide a
conpl ete descriptigpn of of
t he i nventi on. Slﬁge néﬁ%ﬁgéggﬁfﬂgﬁﬁi§Q&H&%n%ﬁﬁheﬁgﬁgiﬁ%ﬂ%ﬁ%@&ﬁﬂ%&é&&%t
wi t hout deparltd W% fohifte caystiei t and scope of the invention, the

invention resides in the clainms hereinafter appended.

16 VE CLAI t hod, cl eanin yet hyl ene
t er epht hal at e con'lt\{lé)l ner Thegggthod og"’lall%llh‘ﬁggﬁ’&r?ﬁl‘{ fgﬁshﬁoqcﬁ%“%tgweﬁﬁompmes a
conbi ni ng a fcbupler.concentrate with a second concentrate in an alkaline 5
wash sol ution (a) said first concentrate conprising:
(i) fromabout 0.3 to 25 wt-% of a surfactant; and

(ii) fromabout 3lto IJChesnethoddf elainadd,dwherein said coupler is selected fydon the gmug

second conce S to
o o of aQ%hiﬁ%ﬁlgmmﬂ LedDsulfonate, 2- ethgl hcacyl sulﬁ'ate ur gxfrlﬁ)glge rr%}r?%%}\ ;

the step of coAuALIOlRge suifenate sedinmealkyl naphthalene sulfguate, sediwmpsiancsylignaten
wherein the rasaycked @fky$ @iphehyd o‘étméQﬁétﬂﬂéﬁﬁteV‘A lifear alkyl diphenyl dXid¥ dighifdiagd, N9

of the contai ng : A nethod for ¢leaning pol yet hyl ene
t er epht hal at &° Wgﬁr%tpgreogal d met hod conprising the steps of
contacting the cont al ner with an al kaline wash sol ution having a

tenperature rangi n% roﬁke%?tﬂ%d g%ﬁfn’i]l& \]i/ﬂetrg Qx[sgfdréoGBIe?@ 1% ﬁgéaal i ne wash

solution formul ated f Rcentrate, an
al kal i nity polyfunctional hydroxy compound

13. The method of claim 10, wherein said coupler comprises a phosphate
ester.

14. The method of claim 1, wherein said wash solution has a temperature of
from about 50 to 70°C.

15. The method of claim 1, wherein said wash solution has a temperature of
less than about 60°C.

16. The method of claim 1, wherein said surfactant is selected from the

group consisting of a nonionic surfactant, an anionic surfactant, an amphoteric
surfactant and mixtures thereof.

17.  The method of claim 1, wherein said surfactant comprises a nonionic
surfactant.
18. The method of claim 17, wherein said nonionic surfactant is selected

from the group consisting of an ethylene oxide - propylene oxide block copolymer, an
alkyl ethoxylate, an alkyl ethoxylate - propoxylate, an alkyl ethoxylate - butoxylate, and
mixtures thereof.
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source, and a bal ance of water; f (a) said first | der
concentratewcacym in ctant, a first er,
and acid in an a%%%nt %muﬁul jnlﬁuﬂmml de a phase stable soIYfET’Bﬁgé?l%%l _

and L s#i dssetond bbncentrate conprising a nonionic
surfactant, and a second buil der wherein said first and second

concentrate are prggent Th@mrehl%d%?claxm 2/thre‘ﬂ@§aﬂd f0k Whi lcﬁ)é} 1dgeflgctgcfﬁ*8§ﬂ Lation

rangi ng from about 0,3 w noni oni c
sur f act ant ha&i?%c%lséﬂt@ad’ ﬁb?ﬁ?@%?&?ﬁ;Ph@sphrr@mSaml@tezafféyqa}@xylates and to

60[err] C mXtures thereof, 3. The nmethod of claim1l, wherein said first
concentrate conprises a first builder and said second concentrate
conprises a second buil der. 4, The nethod of claim1,

wher ei n sai d secoril. con’EMmJeﬁmé off ulaith@; wherein said sqzohd bsilder sl ﬁ@isaen; 35
5. Therre I le I.n_the cpncen tio the first
concentrate ggﬂdf?% ggérg ne%h I@E)e‘r:t;fa?%eﬁ%eagl roarﬁai‘tggﬂgofg 1 w-%to 0.8

- % of t he wash soI utlon

6. opine method of1. cl aTR tefthd 8¢ MR DCWeleliPs S BRER EaldefRy et &5}) second

concentrate added é e Wﬁ_h sol uti on ranges rom a to 1.2
- % of compatible with sai ¥ goReeaHaeo| ut i on.

7. The method of claim5 or 6, wherein the ratio of theflrst

concentrate h 63 lxiond co centJ€u1Fdel n the wash

sol ution ranges from ab’B}ﬁ‘:tmﬁtthﬁ%gl erimosax secon T comprises an
8. The netahodensfpalyamime polyacic amhiesadn n wash sol ution conprises from
10 about 0.3 wt-%to 2.0 w-%of said first and second concentrate.

23.  The method of claim 1, wherein said acid is selected from the group

consisting of an organic acid, an inorganic acid, and mixtures thereof.

24.  The method of claim 23, wherein said acid comprises a organic acid
selected from the group consisting of citric acid, acetic acid, hydroxy acetic acid,
gluconic acid, glucoheptanoic acid, lactic acid, and mixtures thereof.

25. The method of claim 17, wherein said nonionic surfactant has a cloud
point in the alkaline wash solution ranging from about 5°C to 60°C.

26.  The method of claim 1, wherein after washing said polyethylene
terephthalate container is free of mold.

27. A wash solution resulting from the method of claim 1, said wash solution
comprising from about 6 to 500 ppm surfactant, from about 480 to 4000 ppm builder,
and from about 20 to 800 ppm coupling agent.

28. A method for cleaning polyethylene terephthalate containers, said
method comprising the steps of contacting the container with an alkaline wash solution
having a temperature ranging from about 50°C to 60°C, said alkaline wash solution
formulated from a first concentrate, a second concentrate, an alkalinity source, and a
balance of water;

(a) said first concentrate comprising a nonionic surfactant, a first
builder, and acid in an amount effective to provide a phase stable solution; and
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9. The nethod of claim1 or 2, wherein the al kaline wash sol ution

conpri ses f§ utu mmlﬂj nu mnﬁ of a source of al kal i Ridwgses18261
15 \{Iégg.}ﬁgg)Th ! U LI LAl l* 9, \gnerei n said al kal i nchty source
conpri ses abdut *1.5 W-%to 3 wt-% caustic.

11. The method of claim1l or 2, wherein said first.concentrate further

conprises a coupler. (p) said second cofentrate cor_nprisinﬁ a nonionjc surfactant, ahd-a

The net hod of cl ai m"é?;’d‘? erein, sa@(}ﬁcou er ’IZ? selected fromthe

group consi st i ng Setordduildeh Whereinsad firshaig second epncentrate a1a presant i the wasli um
cunene solution in a coghfrativai @ngimhgdtonaboutehetSutd D.oaveYs Saill fit

al kyl napht hal ene _sul f on odi um . . Q siof-onate, a
br anched al kyl ~dRgReRT ekt wat LY oiug goint meins fom sboRE 4T SriongfC”

25 oxi de di sul fonate, and m xtures thereof.

13. The net hodqef clpgj Ll ' oupl er conprises a
pol yfuncti onal hggr oxﬁgo%rr%%ﬂ%é\f.ﬁ ﬂgg’%é;EE ) 30 14. The
met hod of claim11. wi®k ei rPaiskfirt congpnteate empHsesSes a phosphate ester.

15.  The nethod of claim ¥jor ZronaBe@ INtoSH wt-9R8tsakPlitst hoMoRRSufactant;
tenperature of from about

50.to 70[err . 5.
16. The nethod of clai m Ay f?or&ﬁé?‘&i%nms% Wi-wmehsaid first f’%dq{h%nda
tenperature of |ess than al(@ifrofifdbeut ) Cto 20 wt-% of said acid; and 17.
The met hod of claim|l ég a2,Sam%ggrwco%%%%{:aﬁg%&’ﬁ%&r&t is selected from

the group consisting nonionic sur an-anionic surfactant, an
anmphoteri c surfactant (@nd rromabest & héa ft-% of 5aid second nonigkdc  The
net hod of claim1l or Zy-mbiekehsy sai d surfactant conprises a

(1)  from about 15 to 45 wt-% of said second builder.

30. The method of claim 29, wherein the concentration of the first
concentrate added to said wash solution ranges from about 0.1 wt-% to 0.8 wt-% of the
wash solution.

31. The method of claim 29, wherein the concentration of the second
concentrate added to the wash solution ranges from about 0.2 wt-% to 1.2 wt-% of the
wash solution.

32.  The method of claims 30 or 31, wherein the ratio of the first concentrate
to the second concentrate in the wash solution ranges from about 0.1:0.5 to 0.1:1.0.

33.  The method of claim 28, wherein wash solution comprises from about
0.3 wt-% to 2.0 wt-% of said first and second concentrate.

34.  The method of claim 28, wherein the alkaline wash comprises from
about 1 wt-% to 5 wt-% of a source of alkalinity.

35.  The method of claim 28, wherein said alkalinity source comprises about
1.5 wt-% to 3 wt-% caustic.

36.  The method of claim 28, wherein said first concentrate comprises a
coupler.
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noni oni ¢ surfactant. The nethod of claim 18, wherein

19.
sai d noni qQQj ac ' fromthe group consi,Std an
et hyl ene &bégégﬁéroﬂnmmnmmMﬂ&k copolyrmer, 10 an al @ﬁ{é‘%gﬁg%& ate,
an al kyl ethoxyl ate -*propoxylate, al l&¢l et hoxyl ate - but oxyl at e,
and m xtures thereof. 20 The nethod_.of claim3, wherein

Sﬁi d- Li rs': bui | ﬂeﬁ IS "ﬁfé‘xﬁ&h@&iof élilﬁitﬂx B@,ewheirein saﬂ]@?ﬂ?leﬁ%@l&?é&@ﬁjﬂgﬁfthe group
phosphonat es, phosphi ngtes, acr es,. . p ar hoxyl ates, an m_xtures
thereof.  consisting o*}"soﬁw Xyleng, lﬁaﬁwo%reMﬁWffﬁv ate,fodpum QU W e
bui gder Comglbﬂiﬁﬁﬁtoﬂlen]? sulferingd, sbdingh zﬂbﬁﬁfaplﬁthaleﬁélyﬁlﬁﬁﬁtdj E@c%mﬂxleodtﬁdﬁaf\?gitbp
acid or a sal,t there . 20 . . 22. .The od of. cl.aim erein
sai d second acbdmcélﬁfl Flg(ly &dﬁpéex%tomde dlsmfc%%a? {lﬁ?aé a%%{l ﬁlpglﬁP%l P esglsg’lfonate,

concent r at e.and mixtures thereof. 23. The nethod of claim 22, wherein said
second buil der conprises an al kyl ene pol yam ne pol yacetic acid salt.
25 : 24. The method of claim1l. wherein said acid is sel ected

fromthe group 38. cothsimethpdobslaism 36, whaseia said «Puplkes cOMPrsRsH ¢ aci d, and
m xtures t hepBFhinctional hydroxy compodiad. The nmethod of claim 24, wherein said
acid conprises a organic acid 3pD sel ected fromthe group consisting of
citric acid, acetic acid, hydroxy acetic acid, gl uconi ¢ acid,

gl ucohept anoi ¢ a@9d, |FEwtmethad oficlaimmds ivhdreinaaid dompkpomprises a phosphate 26.

The net hod %fste | aim 18, wherein said nonionic surfactant has a cl oud

point in the al'kaline wash solution ranging fromabout 5Cto 60[err]C. 35
27. The nmethod of claiml or 2, wherein after washing said pol yethyl ene
tcrephthal ate confgai nefhd Bethb@6f ShinT@R Gwherein said wash solution has a temperature of
from about 50 to 70°C.
4]1.  The method of claim 28, wherein said wash solution has a temperature of
less than about 60°C.

42, The method of claim 28, wherein said first builder is selected from the
group consisting of phosphonates, phosphinates, acrylates, polycarboxylates, and
mixtures thereof.

43.  The method of claim 28, wherein said second builder is not compatible
with said first concentrate.

44, The method of claim 43, wherein said second builder comprises an
alkylene polyamine polyacetic acid salt.

45,  The method of claim 28, wherein said acid is selected from the group
consisting of an organic acid, an inorganic acid, and mixtures thereof.

46.  The method of claim 45, wherein said acid comprises an organic acid
selected from the group consisting of citric acid, acetic acid, hydroxy acetic acid,
gluconic acid, glucoheptanoic acid, lactic acid, and mixtures thereof.

47, The method of claim 28, wherein said nonionic surfactant has a cloud
point in the alkaline wash solution ranging from about 10°C to 50°C and mixtures
thereof.
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28. A wash solution resulting fromthe nethod of claim1 or 2, said wash

sol ution GRFBELNRY # @500 ppm surfactant, frorp@anesds 4R to
4000 Wop || Ilw mn||ma|mlland from about 20 to 800 ppm coupling
agent . * bc L om s 29, The! method of claim1 or 2 wherein
(a) said first concentrate conprises - .

(i) = fromabout I to 15 wt-%of said first nonionic

Zgrfmta_cf,/oag} "sai d 48 st 'B]Eﬁqna@lod of glgim 28, wherein aﬁerwsh&lgls)aid ;];orlj(f)et ﬁgr?eUt S to
(i11)from abaephthlateoccdfaindr-is4reé ofmiott.aci d; and

(b) sai d second concentrate conpri ses

(1) fromabout 0.1 to 5 wt-% of said second nonionic
surfactant, and 49. A wash solution resulting from the method of claim (28}, aid faasln about

15 to 45 W 3 eibnBhibr bkt 500 urfactant, af Reast about i
30. A vvasﬁ sal Et [ gﬁJ result i_y from,t_hé)prrrne% hoag aél%’ acf%sn% fuor pgmosfaslal wash
[aepe

sol ution coriseti g srigHaLHildCs compriving p phesplipnate campound, and atleastisbout 5
ppm of sai d 1000 ppm of said second buildef SsaiddstcbatEbuilde@cOmbtitisl eftildriéd@lanGReREdaS NY
a phosphonat e co%pgund, lgﬂg ag | east about 1000 ppm of
sai d second 26tHq &Y O & 3FHUEECInd bui | der conpri si ng 20
et hyl enediam ne tetra acetic acid or a salt thereof
31. An al kalin sh . 'ﬁ?ﬂh I
bottles, said wa?fgj'\gol ﬁ?%l&éﬁ%%%pa%l?é?lﬁ% a mg%ff&?lg@?}%ﬁ% tEFeE)ﬁ&mal?@tﬁhgs,
(a)  from apiduvash softngomprisinga moteefof al kal inity; 25
E bg ]‘: rom aEOUE 28? ﬁ%gooﬁoﬂ%ﬂoﬁﬂ 5 betJt%l%fé source of alkalinity;

c rom abou o ppm of a surfactant; a )
- (d) f rom about to g@’@‘ ahoHt %%Lbfé? @Qaﬁpg’r"g@a@&ldﬁiupl er sel ected

fromthe group consistichg ofrom abiouf O&CRSE) prNPOHBOfacAart] snd f onat e conpound
and m xtures thereof. ab tf’@tosz?oo Jgga\é\/gé rsoI uti on of claim 31,
wherein the al kali ne V\%%h ng’{ﬁ‘t Kol pp pler.

1.5 w-%to 3 w-%of a source of alkalinity. _
33.  The wash sojjuti opn Ol iiichlof ART S, WrakiA teHRlIfe Waah$shephed from

35 the group consisting of sodiym xyl ene sulfonate, 2-ethyl hexyl sulfate
sodi um comprises from about agHe"edp Prgn’of 2 sobesephalkslinite sul f onat e,

sodi um al kyl napht hal ene sul fonate, sodi um oct ane

sul fonate, a bra ed kyl .di phenyl. oxi dg, di.sul.fonate. .a linear .alk

di phenyl oxi de di%ul f oh%§ ?S%??Q‘ﬁfﬂ’i‘lfﬁ*’é? T Qhsrgin Satd cupler is sBfeBlea ot the
group consisting of sodium xylene sulfonate, 2-ethyl hexyl sulfate sodium cumene

conprises from about

sulfonate, sodium toluene sulfonate, sodium alkyl naphthalene sulfonate, sodium octane
sulfonate, a branched alkyl diphenyl oxide disulfonate, a linear alky! diphenyl oxide
disulfonate, and mixtures thereof.

53. The wash solution of claim 50, wherein said coupler comprises a
polyfunctional hydroxy compound.

54.  The wash solution of claim 50, wherein said coupler comprises a
phosphonate compound.

55. The wash solution of claim 50, wherein said surfactant comprises a
nonionic surfactant.

56. The wash solution of claim 55 wherein said nonionic surfactant is
selected from the group consisting of an ethylene oxide - propylene oxide block
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20 The wash solution of claim31, wherein said

<ol ' on OYOURAHRS n;uml\mug\m M ori 2 cortactant s roldwaf {Ton

t he group consi stl n an tet Myl éne” oxi d&2 - propyl ene oxi de bl ock

copol yner, an aI kyI et hoxyl ate, an aI kyI et hoxylate - propoxyl ate, an al kyl
et hoxyl ate - xtur e wash

sol ution of Qﬂ rﬂ?&aLn %H}ee;a{g?x SR gﬁ’?‘yf g sIgPB%)fy&fe’farno%% etho:»iyl% gr oup

consi sti ng witopyletephrmhmixsures Pisesofihi nat es, acryl ates, polycarboxyl ates, and

m xtures thereof. 37. The wash solution of claim 31, wherein
said builder conprises 15 ethylene diamne tetraacetic acid or a salt

t her eof . 7. Thgmethodiif clgamis Os whereinorpidbuildes iswelpeted feom tha gieyP at

| east about cdxfé,mng @ﬁﬁ&sphonatesebﬁasbma@k amylﬁeé PolyrafRkiatedCardl Bixtdesal t
t hereof , at etﬁ’?t about 5 ppm of p osphonate conpound, and at | east

about 100 pB‘ﬁT *a gluconate corrpound. 20

58.  The method of claim 50, wherein said builder comprises ethylene
diamine tetraacetic acid or a salt thereof.

59.  The wash solution of claim 50, comprising at least about 1000 ppm of
ethylenediamine tetraacetic acid or a salt thereof, at least about 5 ppm of a phosphonate
compound, and at least about 100 ppm of a gluconate compound.

This Sheet Has Been Repl

LT



