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RINSE AID FOR PLASTIC AND PAIK'l'BD Su:RFACB$ 

IACIQl'tODP OP .m +wmrQH· 
tield of the Inyention 

I 0 s The present invention relates to a :rinse aid for plasti.c 
a.na :>a1ntecl surraces usef'\11 ~s a sw.:face tre~taent of articles .. 
prior to painting thereof. In particular, the invention 
relat.c to cart.aiD polyphenol COllPOund.& f0111lllla~ed with 
surfactants, aqueous solutions of Which provide a hydrophilic, 

10 antispottin9 rinse aid. 
Descriptiqn pf 111at.eQ A;::t 

In the treatment of articles tar subsequent painting or 
decorative coatings, inclu4inq metals and plastics, tbe' parts" 
or articles are cleaned with conventional cleaner systems. 

15 Plastic and painted surfaces When cleaned with conventional, 
non-et0hi1l9, aoicUc or alkaline clean$r aysi:.ems, prod~• a 

hydrophobic, non-water.wettable surface. This non.:..Wettable 
surface is due to tbe hycSroph@ic nature of the surface bei119 
treated. .. . . . 

20 Xn copencHn91 oommonly assigned 'JNlteDt app-l&oa'b-1-H ufQa••• 
No. P30065) serial No. 07/128,673, tiled~/4/87, the 
treatment and aftet'-treatment ot metal with . carbohydrate­
:modifiecl polyphenol compounds is desor~d. . While a general 
reference to plastics is aade in.the field or the invention 

2s stataent, tbe invention is described in relation to treatment 
ot aet.l articles. Other metal treating, patent applications 
and pa~~nts are ~lso noted therein, the disclosure of which J.s 
expressly incorporated l;)y reference, including issued u.s. 
Patents .4, 517, oa.a; .;1., 376:, 4>0J>;, . .:f, ,4~3, q~$; .. ~. 4, 4.S\ '· 7,?.9. 
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JP1mn:pzxw or ma xnmrrxov 
Otber tUn in thf9 operating exaaples, or where·otherwise 

indicated, all nwabers exp.r:essin; quantities o~ ingredients or 
reaction conditions used herein are to be undei:stood as 

5 moc!1t1eCI in aJ,l instanoea by~. tent •about•. 
It has now been discovered that the derivative of 

.polyphenol oompounds ·can also be f otuulated for use in the 
treatment of plastic ··and painted articles which will eliminate 
water &potting t>y·pravictin9 a vat.er wet.tabla surface and will 

10 provide a visual indication of •urt'ace cleanliness and 
uniformity. After removal by current, conventional cleaner 
systeu of soil, oil and contmdnanta followed by wat".!1" 
rinsing, tbe plastic or painted a~ticle is thet\ followed by 
tr•atment with a dilute aqueous solution ot certain polyphe!lol 

15 compound.a. The surface f'ollowinv such treataent or rinse 
shows a water ~reak-free surf ace after water rinsing and the 
residual fil• on ·the surrace causes no loss of adheaion .in 

I 

subseqUent paint operations. 
·As.noted earlier, the polyaers employed in the rinse aid 

20 herein are certain poiyphenol polymers. These •ay be 
generally described as ··Cl:. water sol\U),le or 41spers1ble poly­
vinylphenol polp~s, OCl'Mai"nLfl9._. -pol.y.hydroxyl alkylaa-i-ne­

funotionality resulting from the condensation of an a•ine or 
HH3 with a ketose or aldos0:it, tollc;*ed by reduction to an amine"' 

as · r.~· other alkylai.-nepolyhydroxy coiapouncl havtnq rroa about 3 to 
about a car:bOn atom!} The polymarc are ifPlPlOyed in 'the form of 
an aqueous solution or dispersion thereof, or · their salts. 
~e a~ dispersion or solution will contain an effective 
amount of the pol?aer to provide for • water wettable surface. 

30 on a wel.pti ·ita•i•· ~th• polym•~•:r be ·»resent ;Jn. th•h·11torJcinq 
solution tn· a 'cCSbcentrat!l<0n··by· wei9bt of· the aqueous solution 
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up to st, and prateral>lY iii the range of 0.001 to 1.ot. 
The polymers employe~ in tbis invel\tion are""pol"ylaers, 9r 

copolflll~& thereof, synthesized from one ~ more monomers 
havi119 a -e=c:- aoiety, and 11.o.vin9 at lea•~ one unit ot the 

s f oratula (a) o~ (b) below: 

10 
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ll 
wherein (a): 

. Ri through R3 are i12dependently selected tor each 
. of 11A14 units troa ·.th• group consisting or hydrogen, an 

30 alkyl •caroup ·bavi:ncJ fr• 1 to about .s carbon· a1:0u, or .. an 
aryl group baving abOut 6 to :about 18. carbon atoms; 
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Y 1 tbrou9h Y4 aJ:"o independently selected for each of 
said cits froa the group conaiatinq of hyc!rog'8n, -

CR11Rs0!41 -at2c1, or an a).kyl or aryl CJt'!>UP having froa 
1 t.o 11 carbon atoms, or Z; 

~ B i• 

10 

i / .. 
----c-N or 

I '\. 

la, / 
--c- H+ - :Rio ' \ .. 

Ra •10 Rs R12 

however, at least a fraction of the Y1, Y2, Yl or Y4 of 

the final cOJGpOund or material ·must ·be z ana at least a 

f:raetian of saiU_ must contain a polyhydroxy alkyl-aaine 

15 ·functionality rasultill9 froa the condensation of an amine 
or n 3 and a Jtetos~ or aldose.rtollowed by reduction to an 
.a111ine~ sr-Otiiez. •l.JtYl~lyb.ycsroxy compomt4 having fro• ,__ .... 

.about 3 to about 8 carbon atomiW 
Rs through R12 are ind•pendently selected tor eaeh 

20. of said uni~ fro• the group consisting of hydroqen, an 
alkyl, aryl, hydroxy .. alkyl, am1no-a1Jty1, 11ercapto•alltyl, 

or phoepho•alkyl moiety; a12 can also be -of·1) or •OB1 in 

order to form an amine oxide or .a hydroxyl aldne; 
W1 is iradependently selected for each of oaid units 

25 from the group 0011Sistin9 of bydr09en; an acyl :moiety; an 

ac.ty1, a benaoy1 aoiet.y1 3-:.allyloxr-2-hydroxy .. propyl•; 
3-benzyloxy-2-hYdroxy-p~opyl•J .3-alkylbe~zy1oxy-2-

h~droxy-propyl-; 3-pbenoxy-2-hydro>ey-propyl~; 3-
.alkylphenoxy-2•hydz-oxy-proprl:•; .:.r 3-!Nt~xy-Z":"hydroxy-

30 propy'J.1 3-alkylox.y•!-hydroxy-propvlt 2'-1'l'droxyoct.yl-; 2-

.bydroxy•aJ:tyl.-;" 2-'b!}'BraX?-2-phenylr 'Khyl•;i' a~~oxy-2-
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alJtYlphenyletbyl-; ben1yl-1 aetbyl-; ethyl-; propyl-; 
alkyl; allyl; alkylbenayl•; haloalkyl•; balgalkenyl; 2-
chloro-propenyl-1 sodima, potusiua; tetra aryl aaoniwa; . . 
tetra aJ.Jtyl ammoniWD; tetr•alkylphoaphoniua; tauaaryl 

5 phosphoni~; or a condensation product of ethylene oxide, 
propylene oxi~e, a aixture, or copolymer thereof; 
whel'ein.}n. _(b): 

. it1 through a, are independently selected for each of 
said unit• from the group con•i•ting of hydrogen, an 

• 10 alkyl group havin9 from 1 to about 5 o.arbon atoms, or an 
aryl group having from abOut 6 to about 18 carbon atoms; 

Y1 through Y3 are 1n4epencSently seleoted for eac:b of 
said units from the group oonsisting of hydrogen, 
-CR.cR10R&, -CH2Cl, aft alkyl pr aryl group having from 1 

1!5 to 18 carbon atoms, or z, 

; ·•.:.. 

. , .. 

.. . ': ... 
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z is 
.... 

>:mt at least a fraction of the. Y1, Y2, Y3 of the final 
compound must be z, and at least a fraction of said Z 
•ust contain a polyb.ydroxy alkyl-uiine functionality 

reaul ting from the -=ondenaation of an a11ia\e or g 1 and. a 

ketose or aldosefio~1owed by reduction to an amiilli:t9r 
other alkylardnnpolyhydroxy compound having frOlll about 3 
to about 8 carbon atOl'llij 

R4 through it12 are independently selected for each 

of said units frOJD the qroup consisting of hydrogen, or 
., , 

an alkyl, aryl, hydroxy-alltfl, amino-alkyl, mercapto-

alkyl, or phospho-alkyl moiety; R.i2 can also be -0<·1 > or 

-OH, in order to form an a111ne oxide or a hydroxyl a•1ne; 
w2 is independently s.el•<:-ted for each of said. uni ts 

frOli the group consistinq of hydrogen; an aoyl moiety; 
acetyl; benaoyl; 3-allyloxy•2•hydroxy•propyl-J 3-
benzyloxy-2-bydroxy-propyl-;3-alltylben.zyloxy-2-hydroxy­
propyl-1 3-pbenoxy-2-hydroxy-prop1l•1 3-alkylphanoxy-2• 
hydroxy•propyl •; 3-))1tt:.oxy•2•hydroxy-propyl; J-alkyloxy-2-

hy~roxy-propyl-; 2-hya.roxyoctyl-;·2-hydroxy-alkyl•1 a­
hydroxy-2-phenyl-ethyl-;2-hydroxyw2-alkyl-phenylethyl•; 
bensy1 .. ; aat!h.yl-r 1ai:hyJ;..; ·. :prcpy1-:·:~ alityl:; '8'.llyl"-: 

alkylt1enzy11 -haloalkYll ·haloa1Jteny112 ... chloro-prapeny1; 
' 
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or a condensation product of ethylene oxide, propylene 
oxide, a mixture, or copolymer thereof. 

Preferred final Jaaterials a~ bas.ad on a vinyl 
phenolic moiety or methyl vinyl phenolic aoiety. For 
example,. vinyl phenol, isopropenyl phenol and derivative$ 

thereof :may be \l&ed. 

Illustrative of other pol)'lll.ers whieh are a.ployed in 
this invention are copolymers materials (c) wherein at 
leest one port.ion of said copolym.ar has the structure of 

10 (a) defined aboVe Wherein W1, Y1 , through Y4 and R1 

through R12 are as defined in (a) above and at least a 
:t:ractiQn of said portion is polymerized with one or more 
moftomers having a c-c •oiety. Oseful lllOnomers include 
those independently selected for each of said units from 

15 the group consisting of acrylonitrile, methacrylonitrile, 
ri.ethyl acrylate, •ethyl aethaorylate, vinyl acetate, 
vinyl methyl ketone, i•opropenyl aerthyl ketone, ~crylio 
acid, methacrylic acid, acrylamide, .etbacrylamide, 
n-aayl aethacrylate, styrene, a-broaostyrene, 

20 p ... bromos.tyrene, diallyldimethylaJIQllOniwn salts, 1,3• 
.butacUene, f2•l)utyl acryleate, t~-wtylamino-etbyl 

methacrylate, n-l>Utyl 111e'thacrylate, tert ... bUtyl 
:methacrylate, n-butyl vinyl ether, tert-butyl vinyl 
etber,m-chiorostyrene,o•chlorostyrene,p•chlorostyrene, 

25 n ... decyl aetbacrylate, R,lf-CS1allyl.Jlelamine, X,N-d.1-n• 

buty1acrylaa1do,di-n•bUtylitaconate,di-n•butyl•aleate, 
diethylaminoethyl methacrylate; diethylene9lycol 
n.onovinyl ether, diethyl :fumarate, d.iethylitaconate, 
diethyl vinylphosphona.te, vinylphosphonio acid, 

:'!O diisobutyl · ·Mleate, · diiaopropyl · ·i ta:conate·1 1diisopropyl · 
maleate, dbaethJ-1 tunarate; · dilnethyl· itaconat.e, ·'dimethyl 
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.aleat.e, di-n-nonyl fmlarate, di·n-nonyl 11aleate, dioctyl 
fwaarate, di-n-oc:tyl itaconate, di•n .. propyl 'itaconata, n­
dodecyl vinylether, ethyl acid . taara~, ethyl acid 
•leate, ethyl acrylate, et.byl 01.nnaaat.e, 

' N-ethy~thacrylamide, ethyl methacrylate, ethyl vinyl 
ether, s-etbyl-2-vinylpyi-idirle, s-ethyl-2-vinylpyridine-
1•oxide, 9lycidyl acrylate, -glycidyl methacrylate, n• 
hexyl methaorylate, 2-hydrbx:ypropyl methacrylata, 
isobut:yl aethacrylate, isobu~yl vinyl ether, i&oprene, 

10 isopropyl aetJiacrylate, isopropyl vinyl ether, itaconic 
acid, lauryl nethacrylate, methaorylaiaide, methacrylic 
acid, metbacrylonitrile, B-met:nylolacrylam1de, 
N-11ethylolmetbacrylamide, R•isobutoxyaethylacrylamide1 

N-isobutoxymethylmethaoryla•ide, 
15 N~alkylOJCYJDethylacryla•ide, 

N•alkyloxymetbylmethacryla•ide, H-vinyl~caprolactmo, 

methylacrylate,n-methylmethacsiylami«•,o-.. thyl•~yrena, 
•"methylstyrene, o-aethylstryrene, p••ethylstyrene, 2-
metbyl-!-vinylpyridine, n•p:ropyl methacrylate, sodiwa P"' 

20 styrenesulfonate, atearyl methac:eylate, p­
styr•nesultonic acid, p-styrenesulfonamide, vinyl 
bromide, o-vinylearbazole. vinyl chloride, vinylidde 
chloride, 1-v-inylnaphthalene, 2-vinylnaphthalene, 2-
vinylpyridine, 4-Vinylpyrid~ne, 2-vinylpyridine Jt-oxide, 

25 4-V1ftflpyrim1d1ne, lf•vinyl.pyrrolidone. 
.. Within auch materials, the ratit> ot any single 

monomer tO any other aonomer can be 'altout 1:99 to about 
99:1, preferably about 5il to about 1:5, ana more . . . 

preferably 1.s:1 to al>cut 1:1.s. 
30 :·,, · .. %11usi.imatin. of· another. :polyaex- ·Which. NY .be 

&J$loyed i>i this ·invention are·· condensation :polymer 
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· .at.rials (a) , which are • condensation polyaer of 
polymer materials (a) 1 (b) 1 Or (C) 1 Whereitr COftde~sable 
forms (i.e., aodified as noted below) o~ (a), (b), or 
(c), or a1¥t.ures thereot, :ls condensed with a second 

s coapoun<l,••l•ctad from the 9l'OUP consistinq of phenols 
(f>referably phenol, alkylphenol, arylphenol, creaol, 
resorcinol catechol, pyrogallol) , tannins, (both 

bydrolyJable and condensed) novolak resins, li9nitt 
compounds, t.09eth~ with aldehydes, ketones or mixtures 

10 thereof, to produce a condensation resin product, that is 
a prepolymer of Polyaer Material (d). 'l'his condensation 
resin prepolyer product is than furtber reacted by the 
additiou of •z• to at least a portion of it by reacting 
said resin prepolymer product with an aldehyde or ketone 

15 and a secondary aid.ne producin9 a final adduct which ca11 

react with an acid and/or can ))e reacted with hydrogen 
peroxid.e to genera~ an oaine oxide. The am.in• oxide can 

then be acid neutralized to f'orm the hydroxyl uine if 
desired. 

20 While this condensation product is described for 
convenience as J:)einq prepared by a sequential reaot.ion, 
it will be appreciat.ea that these materials can be 
prepared ])y carrying out the necessary -steps in any 
order, or siaultaneously. However, the sequenc::e 

25 described is preterred.. 
I-t is appraeiatad by thoa• skilled in the art, that 

the alken7lphenolic moieties of the present: invention can 
be either randomly distributed within the copolymer and 
terpolyaer o~ can be synthesized. to.oonstitute a block 

30 orientated. »01Pler-, dependi"'1 •. upon. the metlh:od$ .. ancs 
conditions used .fott .polymer.izat4on.i•.. · · -: ... 



\ 

5 

10 

15 

10 

Preferred aldoses, ketoses, and derivatives for use 
in the a))cWe materials include, without' l~mita.tion, 

qlucose, fl'\lctose, alditols, aribanose, unnose, ribo.se, . . 
ribitol, and the liJte. Acid• auob as aldonio and. aldaric 

aoids may also be employed. Disaccharides and . . 
polysaccharides that can be easily hydrolyzed under 
~eaction·oonditions to one-or more of the useful aldoses 
and ketoaes aaay also be e¥1ploye4. 

It. will be •PF•C.d.ata4. that the depiction above 

represents a repeatinq unit that characterizes the 

compound or .aaterials of the present invention; no 
terminating eind units a~ depicted. The end group not 

depicted of·the polymers ot tbe present invention can be 

selected by the skilled •rtisan relying upon art-
disclosed techniques. For exaDtPl•, the end g'roups of the 
polymer may either })e those resulting from the specif 1o 
pol)'lleriaation proceaa .-ployed or tboae intentionally 

added to alter the polyaer characteristics. For example, 
the end groups uy be hydroqen, hydroxyl, initiation 

20 . fraq.ments, chain transfer agents, disproportionation 

CJ?."OUps, or other similar methods of terminating a carowinq 

polyaer·cbain. 
The invention ~lates to the use of an aqueous 

solution or diapersion of the polyaers in a process of 
25 treatln9 pl~stlo or painted surface~ by contacting said 

'"p1aat.ic or painted surface with the Polymeg ..solution. In 
the typical treatm•nt employing the aqueous solution of 
polY1Mtr, the plastic or painted surf aoe to be treated is 
initially cleaned and water rinsed to raove grease and 

~o dirt from the surface. The plastic or painted surface is 
then bt-ought into contact with the treatment solution of 
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this 11W*ntion usually by sprayiftQ'. The treated surface 

is tben watu rinsed J:>efore be1nCJ dried for example by 

air drying (forced air blow-off) or ove~ drying (flash 
drying in 200°r oven tor a!>Out eo seconds), alt:bou9b the 

treat.en~ mar alao be applied without water rinsing with 

oood results. 
It is highly desirable, l>Ut not necessary, to 

provide or iJD.J>rove the water solubility or water 
cUape:rs1J:>11:lty of the seleoted polymer •atarial. Xn 

10 addition to employing the polyhydroxyalkyl-a:mine 

funotional1ty, this is preferably done with an acid used 

for neutralization and/or oomplexation of a •zn moiety 
thereof. Sucb. acids may be organic or inorqanio. Useful 

and prefe~ed. acids tor this purpose include carbonic 

15 acid, acetio acid, citric acid, oxalic acid, ascorbic 
acid, phenylpbosphonioacid, chloroaethylphosphonicacid; 
memo, di and trichloroacetic acid, trifluoroacetic acid, 

nitric acid, phosphoric acid, hydrofluoric acict, sulfuric 

acid,· botic aeid 1 hydroOhloric acid, hexafluorosilicic 

20 aci4, hexafluorotitanic acid, hexafluorozirconic acid, 
and the like. These may be employed •lone or in 
combinatio~ wi'th aach other an4 may be neutralized by 

conventional acid•l>ase reactions or by oomplex1nq. I.n a 

hiqbly preferred emlx>diment, the addition of water to the 

25 neutralized, overneutralizecl or partially neutralized 

t~eataent OC*pounda m.antioned above rasults in a water 
solUble or dispersible solution or eJIW.lsion of the 

~lpaer useful for treatment. 
Al te:rnately, .the f i~ peplymez:. ~ter.ial., polypbenol 

30 coapoumtc, used 1"' the ~esent inventiofl can );>e. JD.a4'­
water soluble or dispersU>le by neutralization of the 

• 

. . 
"• .. 
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phenolic frOup with a:n or9anio or inorganic base. 

suitable baaes fot this purpose include· tetra­
al~yla•onim hydrox:idea; such as tetr~·butylamm.onium 

hydroxide, tetra arylammcmiWlt bfdx"oxide, sodilDt 

s hyd.roxid•, po~os&dwa hydroxide atld the lilce. 
tn a hi;hly preferred embodiment, the final polymer 

•aterial can be prepared suoh that the nz• moiety does 
·. . i -

not require neutralization, i.e., an amine oxide or the 
liJCe. 

10 The 11olecular wei9ht of tbe polyphenols used in the 

present invention can be a dimer, but ll&Y pr•ferably be 

low molecular weight oli9omera or resinous polym.ers 

havinq molecular weiqhts in the range of about·360 to 
about 30,000. For use as a rinse aid as in the present 

1!5 invention, the polymer of the formulas set forth 
hereinabove will typically have •olecular weiqhts in the 
range of about 1,c>oo to 1s,ooo, with aJ:>aut: 5,ooo to a>:>ou~ 

1s,ooo )einq preterred. 
·As a rinse aid treabent COlQPOsi tio:n the polymer is 

20 formulated with surfactants to p:roduoe a low toning 

aqueous solution or dispersion. 'In the praotioe of t.hia 

invention, 'the proferrecll surfactant employed is a mixture 

of an anionic surfactant and a nonionic surfactant to 

provide a low foaming aqueous cUspet"sion which will 

25 result in no spotting during the treatment and will 

providts 11 water break-frN fila af't:er wat:ar rinsing. · 

However, any surfactant which provides for lav foaming 
•Y be employed, including anionic, oationic, amphoteric 

or nonionic surfactants. Typically in cleaninCJ and 
30 riftsintJ plactic or pa.int•d surfaces the water will bead 

up attordinq a non•continuous system rendering it 
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difficult to detenine if the entire surface is clean .re.. 
from oil, fingerprints and the lilte to which subsequent 

painting would not adhere well, With ~· treataent of 
the p-i-uent invent.ion, a 100\ water 'break-fr•• film is 

s provided after water rinse,, Vbieh is a continuous water . 
film shOWincJ no breaks and, accordingly, no portions of 
the surface to which paint would not subsequerit.ly adhere. 

In contrast to the 1oot wat•r break-tree results of the 
praaat inverst!ont a brOken or discontinuous water fila, 

10 eitber beads of water on the surface or spots with .no 

water fila, is designated as O' water break-tree, the 
broken film portioM possibly having dirt, cp:'ime or 011 
spots over which the water does not provide a f 11111. 

The sux-factants employed. in this invention, are 
is preferably :mixtures ot an anionic surfactant and a 

nonionic surfactant as noted earlier hereinabove. The . 
surfactants 11\lst. be water soluble or diap•r•ibl• and 

preferal:lly provide tor low foamin; • 
. t'he i>referred anionic surfactants for use in the 

20 present invention are tbe alkyl sulfates, such as, sodiua 
2•etbylhexyl sulfate available coaamercially aa Tergitol 

os from Union carbide corporation. Other anionic 
surfactants of this class are also available from the 
sa•e supplier in which the alkyl portions of tbe 

25 surtaotant contain up t.o about 18 carbon atoms. '!'be 

preferred nonionic surfactants are tbe etboxylatect linear 
alcohols containing about 8 to 22 carbon atons. Antarox 
LF 224 is of particular use in this invention which is an 

ethoxylated linear alcoho~ containing 8 to 10 carbon 

30 atoms and having a,P%'o.P.Y1•e oxide cap. Antarox nonionic 
surfactants. are ~eraially avail~ble :f'z:om General 
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Aniline and Pila. other nonionic surfactants are the 
alkyl and alkyl phenyl ethers· of polyethylen• 9lycols 
also available fro• tJnion carbide \Uldar the fervitol . . . 
nae, .11\ wbiob tbe alkrl group cont.aine from a>:wmt a to 
12 car~ atom&. Illustrative cationic surtactants are 
the quaternary auonium compounds, such as trimetbyl coco 
quaternary amnonium chloride availal>le C011Dercially from 

' . 
3herex under tbe name "Ad09en•t. Illustrative of an 
a11pboterio surfa=ant is Miranol J'D . deacr!bad as a 

10 dicarboxylic octoio derivative sodi\1Jl salt. 
In preparing the rinse aid. of the pr.uerit invention, 

tbe surfactants are aixed and· tbe polyphenol polyaer 
added thereto. This is tben added to water in an a1u')unt 
to provide the desired conc:entration for use as the rinse 

15 aia. As indicate4, a mixture of anionic and nonionic 
surfactant is prefe~red. The aqueous dispersion or 
solution ot poly.mer will contain f%"oa on e. wei9ht .baa.ia 
about o. 001 to 5. ot polymer, as noted earlier. !l'be 
surfactant, whether anionic, nonionic, cationic er 

20 amphoteric, will be present in an aJDount of 0.001 to lt 
by Weight. 

Xn th• lMlthod of uaing the rinse aid~ the pla&tio or 
painted articles are first washed an~ rinsed, using 
conventional cleaning solut.ions. Illustrative of such 

25 cleaners are Parco Plastio Cleaner a2oa, • potaasiua 
hyClroxl4•. t.ei:rapota&simn. pyrophosphate cleaner, and 

Pat'CO Plastic Cleaner 2101,· a phospboric acid, 
~noa11D1oni\11l pbosphate oleatter,· available frOlll. Pa~ker­
Alnehem Division of Henkel Cot"~ation. The articles are 

30 generally sprayecl with ·the 101-eaner and rim;ecl tdth··warm 
water after which the rinse aid of t:be; present• invent:ion 
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is applied, usually by spray in;, al thougb other 111.ea.1H1 of 
cleaning and rinsing aay l>e eaployed such is 1iamersion. 
Af~ applica'tion of the rinse ai4, the a.;ticle is rinsed 
with water, preteraJ:>ly O.eionizecl water, and then dried by 

torc•d air or oven dryinq. Tha invention accordin~1y 
t 

includes an improvuent in the process of cleanin9 
plastic or painted surfaces whet-ein a cl•aner is applied 
thereto and rinsed and subsequently dried, the 

improvement being t.he applioation i:o 'the plas~io or 

10 painted surfaces sulJsequent to the cleaning of said 

surfaces an aqueous solution or d.ispet"sion cf the polymer 
described earlier above. 

15 

20 

25 

30 

The invention is particularly useful in the 
treatment. of plastic surfaces su.cb as polycarbonates, 
polyut"ethanea and polye$tera. 1'he u•e of the rinse aid 
of the present invention ensures complete cleaning bas 
resulted and w111 not detract trom a<na.esion ot paints 
applied to plastic surfaces afterwards, as results of 
testing shew 1oot adhesion. 

'l'he imtention taay be fu>:th.er illustrated by means of 
the following examples in Wh1Ch all parts and percenta9es 
are by weight '1ttlo•c otherwi•• noted. 

. EXAMIU 1 

ftis exaaple will serve to illustrate the 
. 0 

pr&paration ot one poly.mer employed in this invention, 
the methyl 9luca•ine derivative of a poly-4-vinylphehol 
polymer~ as f Ound in JbC&J!lPle I of- copenclj,ng., COllllllOttly 
assigned applicati0n (Case--Ro,...~ff) earlier noted. 

. A resi'li flaSk . is charged. with 400 ala Propaaol p (a 

propoxYlated pr~.; ·soivel\t -abt:aii'led' &cm Union •Carbide 

corp.,· baDl>UrY: icoimecticutt :·and ·1eo9 :aes!n x (a poly-•-
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vinrlphanol resin obtained froa Haruaen Oil MW= sooo). 
A slurl'f of 26l.3g !.-M~Y9luoa1!!Je in 400 als:deionizecl 
va:ter ie added, and the aixtura is wa;"lled. to 60-65°c 
while atirrinq. !lext, 100.z ala or 37t fonualdehyde i• 

•ddecl ov~ ota• and ona-~alf hours. !'he mixture is then 
vaned to 9.0°c and held for six hours. After cooling, 
the aixture is diltate4 to 9.6t solids with deioniied 
water. !l'he pH o( the final solution is 9 .1 and the 
sol'Qtion comprises an N'•a•thyl.•9luoaain• derivative .. 

10 EXNRJ,I 2 

The polymer solution of Exanpla 1 was formulated. 
with surfactants to provide a low foaming aqueous 
dispersion in water. Thus 975.0 parts of the polymer 
solution were added to a previously cOlllbined mixture of 

15 18 parts of Ter9itol 08 (an anionic surfactant, sodium 2• 
ethylhexyl sulfate) and 7 parts of Anta.rox 224 (a 

non1on1c surtactant, an ethoxylatea. ca-10 linear alcohol 

having a propyle~e oxide c:ap). An aqueous solution of 

the fore9oinq was prepared in 4eioni&ed water by adding 
20. and nixing the foregoing with 400 parts water to· provide 

a concentration of polymer ~Y wei;ht or o.02J,, and a 
conoentration ot surfactant 1'y weigh~ o~ 0.004St • 

. IJAllPLI ! 

The romulatecl rinse aid was then tested using 
25 pri•ed plastic parts. '2.'he panel Cleart!ncJ ancs testing- a-r 

'the .rinaH~ aid was p~f oraad __ using the tollowinq test 
cycle: 

• 1 ',t. 0 •r I , , I.>' ,,.,. 4• •I. " I. 1 : ., 
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Pal"CO Plastic Cleaner 2202 

at 3 oz:/9al 
or 

... 
- 90 second spray 

at .12s0 r 

Parco Plastic Cleaner 2501 at 4t • 90 second spray 
by Vol'WIMt 

2. wara water ( 110°1. ) rinse 
3. Rinse aid poly.mer at 

0.25t V/V 

a1: 12s°F 

- 30 second spray 
.. 30 second spray 

at soo.r. 
10 4. Deionized water rin$e - 30 ~econd spray 

5. Forced air blow off 
The cycle was carried out both with the rinse aid step 3 
and without the rinse aid step. All panels processed 
without the polyaer rinae aid ahcNed ot water break-free 

15 after rinsin;. All panels process.a; with the Polymer 
't'inse aid showed 100'r water break-free after rinsing. 

mMPLI 4 

-- · Aftor drying of the panels treated in Example 3 1 the 

panels were painted with a paint usinq 'BASJI' Inl'IOnt BL 
20 395094-Basif" Coat/Clear Coat· system. The p~ls were 

allowed to age at ambient conditions for a •iniaum of 72 
hours before a~esion test1nq was cond\loted. Adhesion 
test!nq on the· painted panels was evaluated under tbe 

following'COn4itions. 
25 a. After oven a;ing 7 days at 1e0c 

b., After 9S hours at 1od'F11oot relative hUJai41tY 
a. Af~r 2 batlr& ~oo°F water iwnersion 

d. After a moisture and cold cycle test 
e. After· 3 aontba ancl 1 year Florida axposure. 

30 . A11 the tes'tS Showed,. 100.t adJiesiOU Oft.· :botii the 

treated and ·non-treated· panels··· 111'dstrat1n9 '·tttat · the 
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treatment di4 not interfere with the adhesion_ of paints 
to th• panels and that the rinse aid showing toot water 
bt'eak-free provided assurance that no oi~ or grease was 
left on the panels after cleaning. 

. ·~ 
J• I• 

0 
I• t' \.l 0 

0 I 0
' J 
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crams 
1. A coaapositian adapted for use as an lqueous rinse 

aid solution or 4iepersion in th• treauent of 
plastio or painted surraces oggprising a eut"factant 

ancl. a wat..r di•per&ibl• or soluble »olyphenol 

polymer oontaininq a polybydroxyl alkylmain.e 

functionality resultin;· from the condensation of an 

amine or HB3 with a ketosa or aldose followed by 

redvction ~o aft amiM or other alkylaminahydrox:y 

c011pound having from about 3 to about 8 carbon 

atoms·. 
2. A coaposition as detined in claim 1 wherein said 

polyphenol polymer has at least one reo~i.ng unit . 

selected from the CJJl'OUP oonsistinq of 
(a) 

'Y Y1 

Yt •1 I 
c ~ 

"" 
I I 
li ~ 

vbere: 
R1 throt.i9h ».3 ara -independently selected. for 

each ot said uni ts from the group consisting of 

hydrogen, an alkyl group having ft'OJll l to about 5 

carbon atcu, or an aryl group having about 6 to 
a!N>u1;· 11· carba'D-a~Oliif"·: ·~- ·· ~:· ·•:. · - · 

sai4 uiJ.its.froa the gr~ consistin9 of hydrogen, 
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.. ca11R1~, -CJr2Cl, or an alkyl or aryl group having 
from 1 to 18 oarbon atoms, or z; ... 

Z is 

I ;., I ; .. 
--c-N or 

l ... \ 
~ .Rio 

-c-N+-R1o 

l . \ 
Jta Ru 

and, at least a fraction Of ·the Y1, Y2, Y3 or Y4 of 
the final coapound or aaterial must be z and at 
least a friction of said z must corata1n a 
polybydroxy alkyl-amine functionality resultinq 
from the condensation of an am.ine or HHa and a 
ketoae or aldo•e followed by reduction to an uine 
or other alJtyluinopolyhydroxy c=ompwnd havi11g troa 
about 3 to about a car):)on atoms; 

Rs through R12 are independently selected for 
eaeh of said uni ts fro• the 9:roup consistinq of 
hyaroqen,. an alkyl, a:ryl, hydroxy-alkyl, uaino­
alkyl, Mraapto•alkyl, o~: phospho-alkyl moiety; It12 
can also J>e -o<-l) or -Oll, in order to fo.t'll an nine 
oxide Ql". a hydroxyl ald;ne; 

w1 i& inciepeDCSentlf selected tor e.aon ot said 
uni~ from the group eonsist:incJ ot b.ydrQf1&n; an 
a_cyl aoiety; an aoetyl; a benzoyl moiety1 3-
allyloq•2•hydroxy-propyl•; 3-benzyloxy-2-hydroxy­
propyl•; 3-al.Jcylbe~zylox:y-2-bydroxy-~l-; 3~ 

phanoxy-2-bydr.oxy~ropy.1~; . l~alkylphenoxy-2-
hydroxy-i>ropyl•; 3-butoxy-2-hydroxy-propyl; 3-

• 
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alkyloxy-2-bydroxy•propyl J 2•hydroJ(foctyl-; 2-
byaroxy•alkyl•; 2-hyaroxy-2-pbenyl -ethyl-; 2-
hydroxy-2-alkyl phenyl ethyl-; be~zyl-; aethyl .. ; 
etbyl-1 propyl-1 allc.1'11 allyl; alkyl 1Mmzy1-; 
hal~alkyl-; haloalkenyl; Z-Chloro-propenyl•; 
eodiWD, potassium; tetra aryl a•onitm; tetra alkyl 
a•oniumJ tetra alkyl phosphoniu-.J tet:ra aryl 
~osphonium; or a ®ndensat~on ~rodu.ct of ethylene 
okide, propylene oxide1 a aixture, or copolhier 
thereof; 
and 
(b) Wz. 

I 
0 

Y1 

Ys 
•r-c 

11 
Wherein: 

R1 and R2 are independently selected for eaeh 
of. sai4 . units from. the vro'Q.P consistin9 of 
bydrogen, an alkyl ~P baviisg f~ :J.. • ~o ai:.out s 
carbon atoms« ~or an aryl group havin9 from about 6 

to abol.lt 18 carbon _atoms; 
Y1 through Y3 at:EL.independently selected for 

eaeh of,,. said units :O:oa the group consisting of 
hydroqen, -ca.,150~, -c:JJ2Cl, an alkyl or aeyl group 
haviftCJ froa. 1 to 18 carbon atmas* or z, 
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2 is 

I ;., 
---c-1 or 

I " ''Bi ·.· R10 

r ;., 
--c-Nt-R1o 

I \ . 
Ra Ru 

but at lGUt· a fraction of the Y1 , Ya, Y3 of the 
final compound llUst be z, and at least a traction 
of said z aust 90ntain a polyhydroxy alkyl-auine 
tunctionality resulting from the condensation or an 
aaine or NB3 and a ketose or aldose tallowed by 

reduotion to an amine or othe~ 

alkylaainopolyhydroxy compound bavin9 froa about 3 
to a:bout a carbon a.toas; 

• 4 tbrou9b R12 are indGpan4ently selec~e4 for 
each ·of said units from the group consisting of 
hydr09en, or an· alkyl, ·aeyl, hydroxy-al.kyl,· aaino­
alkyl, m.ercapto-alkyl, or phospho-alkyl. aoiet.y; R12 
oan also be -oc-1> or -OH, in order to ton an aine 
oxide or a hydroxyl ami11e; 

Wa is independently selected for each of said 
units fro• the· group consisting of h~oven; an 
acyl ao1ety; acetyl; ben.zoyl; 3•e.11y1oxy-2•hydroz:t­
propyl,.·; 3.;..bensyloxy-2-hydroxy ... propyl-; 3-
alkylbenzylmty•2•hydroxy•propyl-; 3-pbe.noxy-2-.. 
bydroxy-propYl•f 3-alk)'lphenoxy-2-bydroxy-propyl; 
3-butoxy-2·hydroxy•propyl; 3-alkyloxy-2-hydroxy­
propyl: 2-hydroxyoctyl-; z ... hyc1.roxy-alltyl-1 2-
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bydroxy-2-phe~yl••tbyl-1 2•bydroxy-2•alkyl­
pb&nylethyl-; benzyl-1 aetbyl•; ethfl·;·. pt-opyl-; 

alkyl# allyl; alkylbenayl•;. haloalkyl-; 
heloalken)'ll a-obloro•propanyl-; or a cal'ldansation 

pro~uot of ethylene oxide, propylene oxide, a 
aixture, or copolymer thereof; 

(c) a copolymer JDat.erial wherein --at least one 

portion ot said copolymer has the stnoutre of (a) 
defined above Wherein W1, Y1 through Y4 and R1 tht'OU;h R1~ 
are as defined in (a) above an4 at least a fraction ot 
said portion is polymerized with one or.more 1l0noaers 
independently selected tor eaoh ot said units froa the 

group consisting of acrylonitrile, methaorylonitrile, 
methyl acrylate, 111ethyl m.etham.ylate, Yinyl acetate, 
vinyl aethyl ketone, !sopropenyl methyl ketone, acrylic 
acid, aethacrylic acid, aarylamide, methacryla.1de, n­
••Yl••~haorylate, atyren•, ••bl.'omostyrene, p­

bromo&tyrene, pyridine, diallyldimethylamiuoniUJl salts, 

l, ·3•butadien&, n-butyl acrylate, tert-butylaino-etbyl 
nethacrylate, n-butyl metbacrylate, · tart-butyl 
'lltethaoryla.t.e, n-butyl vinyl ether, te.rt-butyl vinyl 

ether.a-ahlorostyrene,o•ahlorostyrene,p-cblo~ostyrene, 

nwdecyl 11et.hacrylate, N, N-di-n-butylaceylaJnide, di-n­

hutyl !tacona~, di-n-l>Utyl maleate, diethylaminoethyl 

metbacryl.ate, diethylentiflyool aol\ovinyl e'the~, diethyl 

fumarate, diethyl itaconate, diethyl vinylphosphonate, 
vinylpbosphonic acicl, diisobutyl aaleate, d.iisopropyl 
i~aconate, diisopropyl aalea1:e, dimethyl fwaarate, 
dimethyl itacanate, dimethyl m.aleate, di·n-nonyl 
tumarate, di-n-nonyl maleate, dioctyl t\ularate, di-n· · 
octyl itaoonate, di-n-propyl itaconate, n-dodeeyl vinyl 
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et.bar, ethyl acid fumarate,. ethyl acid aaleate, ethyl 
acrylate, etbyl c!muat:e, Jf-ethyllaetbacrylbide, ethyl 
metbacrylate,ethylvinylether, 5•ethyl·2~Vi.nylpyr141ne, 
5•etnyl·2-vinylpyJ;i4ine 1-oxide, 9lyoidyl ael:'ylate, 
glycidyl.methacrylate, n-hexyl metbacrylate, 
2-hydroxyethyl ••thacrylate, 2•hydroxypropyl 
metbacrylate, isobUtyl methacrylate, isobutyl vinyl 
ether, isoprene, iaopropyl 11ethacrylate, isopropyl vinyl 

ether 1 it:aoonio acid, lauryl methacrylate, 
•ethacryl.amiae, metbacrylic acid, aethacrylonitrile, 
N-methylolacrylaiaide, H-methylolaethacrylamiae, 
N•isobutoxymethylacry1am14e, 
N·isobutoxymethylaethacrylalllide, 
N-alJcyloxyinetbylacrylamide, 
B·alkyloxymethylmethaorylami4e, M-vinyl .... caprolactu, 
methylaorylate,w-methylmetbacryla»tide,a-methylstyrene, 
m•methylstyrene, o-methyletyrene, p-a•thyl•-t:rr•na, 2 .. 

methyl-5-vinylpyridine, n-propyl aethaorylate, sodium p­

styrenesulfonate, stearyl11ethacrylate, p-styrenesulfonio 
acid, p-styrenesulfona•ide, vinyl bt'Olllide, 9• 
v1nyloa.J."»aio1e, vinyl chloride, vinylidene chloride, 1-

vinylnapht.ha.lene, 2-vinylnaphthalene, 2-vinylpyridine, 4-
vinylpyridine, 2-vinyl:pyridine •-oxide, 4-
vinylpyriaidine, R-vi~ylpyrrolidone; 
and (d) a condensation polper of polyaer aa-t.eriale (a), 

C,,>, or (c), wherein a condensable fora ot (a), (b). (c), 
or a mixture thereof, is co~nsed with a second compound. 
selected from the group consistin9 ot phenols, tannins, 
novolak re.sins, lignin oOfllPOUDds. togei:her with 
alkehydes, ketones or •ixt'1l'ea thereof, to produce a 



"' 

. ... 

illlif lflllll IJllJll Jl JllJ 
* C L M S * 

25 

condensation resin product, •aid ooncSensation x-esin 
product then being' further reacted J>y tb• aadition of •z• 
to. at least a portion ot it by react_ing said resin 
product with (1) an aldehycl• ~ kfton• an<l (3) • 

secondary amine producinq a final adcluci; which can react 
with an acid. 

3. A composition as defined in olai• 2 wherein said 
polyphenol polymer is a poly-4-vinylphenol polymer. 

4. A composition as defined in claill 1 wherein said 
composition has adc:Sed to it a surractant mix~ur- at 
an anionic and a· nonionic aurtactant. 

5. A surfactant mixture •• defined in claim 4 Wberei~ 
said ardon1o surfactant is an alkyl.sulfate b.av1D9 
f¥"om aboUt a to 18 carbon atoas and uid nonicmic 

surfactant is an etboxylated linear alcohol having 
from aJ>out a to a.bOut 22 oar))on atOJIS. 

6+ A •urfaotant ai.Kture as defin-4 in claim 5 Wherein 
said alkyl sulfate is sodium 2-ethyl hexyl sulfate 
and said ethoxylated linear alcohol containi11CJ s to 
10 carbon atoas. 

7. A composition as defined in clai11 4 in which, wben 
ad.de4 to wate~ as a rinse aid solut.ion, said poly-
4~inylphenol polyaer comprises about 0.001 to 
about st by we.lg~ of tbe OOJaposition. and said 
surfactant llixture 0011Pri•es about o. 001 to abo'Ut 
1t J:>y vei9ht • 
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a. A composition as aetined in claim 7 in \fhioh said -polymer is the llannidl derivative of 1l-aetby1 
glucaaine, fora&aldehyde and 4•v1ny1phenal of abOUt 
s, 000-15, ooo; mlecul•J:' weitht. and aa.id anionic 
aur~actant is sodium 2-etbylbexyl sulfate and said 
nonionic surfaot.a.nt is an ethoxylated c,.10 alcohol. 

9. An aqueous solution or dispersion of the 
compo1d.tion «etinad in claim 2 wherein said Ji>Olymer 

is present in an a211ount of ai:.out 0.001 to about 5t 
by weight. 

10. An aqueous solution or dispersion of the 
composition defined ih claim 8 wherein aa14 polymer 
is present in an a•ount of about 0.001 to about lt 
l>y weight. 

11. In a :fnethod of ueating plastic or pa1nte4 surfaces 
prior to subsequent painting thereof Wherein said 
surfaces are cleaned and rinsed by application of a 
cla.an1ng solution thereto and dried priC*' ~o 

paintinu, the i11Pl'OVSJ11ent 11hereitt sUbseg:Uent to 
said cleaning and prior to 4ryin~ said surfaces are 
contacted. with an aqueoils rinse solution of · a 
surfactant and a water d1s,pere1!>1e or soluble 
polyphenol polymer recul:t.illg' lraa i:ha aandansation. 
of a polyphenol, alcleby«fj such a.a fot11aldehyc!e and 

a polyhydroxyl alkyla•ine tunctionality resulting 
from. the condensation. of an a11ine or m 3 with a 

. o o .. 1 II • I • \ I f • "' .. 

ket.Qs~ or ~14~.s, .. follOtitect ~- r•~ion to··an amine 
or other alkyla:ainohydroxy com.pound having from 
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about 3 to al>out 8 carbon atOD.I, itt which said 
aqueous ... 
solution contains' said polYJDer in ~ concentration 
ot about 0~001 to abOUt st bY weight. 
In a saethod as defined in clahl 11 wherein aaicl . 
polyphenol i• a poly-4-vinylphenol polymer. 
In a method· as der1ned in ola1a 11 wherein said 
pol)'ll8r is the Mannich der~vative of a polymer of 
l•1tethyl 9luouine foraalctehyde and poly-4-
vinyphenol. 
In a methocl as defined in claim 11 wherein said 

aqueous solution of said poly.er furt.h•r oon-t..ina 
surfactant<•> .. · 

15. In a 111etbod as defined in claim 14 wherein said 
surfactant is a mixture ot an anionic and nonionic 
surfact.ara.t. 

16. In a method as defined in olaba 15 Wherein said 
anionic surfactant is sodlum 2-ethylhexyl sulfate 

and said nonionic: surfactant is an ethoxylated 
aleohol having fr01ll 8 to 10 ci«rbora atoms. 

17. In a method as defined in claill 11 wherein 
subsequent to said contact with said aqueous 
solution containing said polyphenol polymer· said 
s\U"face is rinsed with deionized water prior to 
drying .. 

11. In a l\Gthod as defined. in olaim 17 wherein said 
drying is air blown dry.inf. 

. . . .. .. -· . ' .... 


