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- millimeters, the number of bubbles is counted. The average bubble diameter size in
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properties with sufficient stability to be pumped from the foam generator to the
50 applicator nozzle. The foams of this invention are semi-stable and fast wetting and 50
they are produced from formulated compositions containing the defined
components in relatively hlgh concentrations when compared to the conventional
aqueous treating compositions heretofore used. The foams produced must have
sufficient stability to allow pumping of the foam from the foam generator to the
55 applicator head, but the foam must be readily broken and rapidly absorbed when it 55
reaches the substrate surface. The foam breakdown characteristic is important,
since retention of the foam or bubble structure on the treated substrate surface can
result in craters, spotting, or otherwise uneven distribution on the substrate. In
addition, foam breakdown characteristics are important to facilitate recycle; any of
60 - the known physical techniques, i.e., elevated temperature, mechanical shear, etc., 60



about 0.001 to 5 weight percent or nore, preferably fromabout 0.01 to 1.0
wei ght 10 percent of the total conposition when the wetting agent is
used. Howewmer it need 10 nat _alvays be present and can in sone instances

be conpl etely absent when the foam ng agent supplies sufficient wetting
action. As a foam ng agent, one can use any surface active agent which wll
produce a foam having the characteristics. herei nbefore described. The
formul ated 15 conposition is foaged in a conventional foan ng
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15

carbon atons in the al cohol noiety, or of the al kyl phegol s wherein the

al kyl group has from8 to 12 car ere|n t he %v adduct s can
have from 10 to 50, pref - et hyl eneox in the 30
nol ecul e. Al so useful 'Pa a anolan1des su a§3coconut
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the group of sul fosuccinate este , as |s
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sul focucci,ni c aoid, AtFENERE"M™ f{, sucﬁede tHﬁbli"Qd Q‘ﬂmﬂﬁf@ﬁ&iﬁg

anionic surfactants Qﬂeraﬁﬂna rﬁﬁorﬂ%@pém f Ot foam! Wil Gar3deptdinkNupdi e

surfactant such as dpanl@ar aaedt sqlemd dthqner, uoomlbettadw |on| c
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stearyl 40 25di ”Eg%t)ﬁtob@fﬂ b?%{g ‘ﬁe ic @ét ghnts is _ 25
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rapi dly absorbed wheffoRpyed 8¢ ff %%al et Sﬁsﬁ‘s?ﬁ “tﬁi?%m?
br eakdown char act er i St'|Thel f5ath Gotap ﬁaﬁs,ofsmmeedheﬁ &abummaedg thclu@ée fhRe Girst

bubbl e structu r e on tdqepssfuleai‘oadd wsabfid dlm&b@ rsess bamh-waar cpmm}ltion mra foamstate s '

spotting, or otferwi o Gehf 1$t.r i but i o ition, 30
f oam br eakdown char aﬁ.&ﬁl 1ﬁ§ sm‘jf;ﬂ{ﬁé'( frff "? a%mg- %ﬁ&:ﬁf °“E"°qmal of
60 t he known phyeeaa-a ntttm&tﬁl’mll%&he foaﬁ c,omﬁ sﬁiba tﬂtthlrse),e used to
mechani cal shear, et apply flag@-retarding reagents, water-proofing or water-repellant reagents, mildew

55° proofi ing reagents, bacteriostats, antistats, permanent press or wash and wear 55

compositions, softeners, lubricants, hand builders, dyes, pigments, sizes, whitening



5 1,585,873 can be used in the recycle step. In regard
to foam breakdown, the foam conpositions having the foamhalf-life defined
- have been found to possess the desired conbination of stabjlify to
facilitate punping and delivery to the substrate and instability to
facilitate fast wetting when contacted with the substrate and ease 5

qrecycl e. . .
\a The presence of the optional wetting agent is inportant when t he.foam ng
pt used produces a stable fiogspAaut the foam ng agent S a gel atJ\,er
poor wWettlTrg agen[ Wt te L,UIIbEIi:]UEIIL,C LIId.L LIIC fFoarmmdoes—rot provi de

suf fici é‘ﬁ?ﬂt% B?gFSCP "ﬁﬁk ; ‘Eamn hes @i fabricg, Itgrescont i nuous hi gh
speed aiy &&%ﬁﬂ.& 3 B oy other i

5181 %Efﬁ PP alces a conbination
f oamofgexa@ea p AlEibnp bnﬁ@tagemémdnw elé5RE fun nu&taaagve of suitable

we ti ng ch alsomn@ndmhmmmmrte l‘étdtdi &ianm‘enﬁatmnlwwuhtm hyl ese oxi.de with

trlrreth'P t Qg coyld ot et hyl ene oxi de with

the m ane e aﬁ lb:Eteo noz'ise rthatth oaﬂ!‘iﬁp dnotbdkﬁxaﬁ%er rﬁ Sfp J] to [err]

r| mar y selhstatecin sy ubifematshne ¢eed BSnod lmeﬁehly ea¢ pae(nc g Wt h rMeqyl.phenol ;
f?}gtlgqql r l,qgtc 1qai r omf)mgtmg o%gqrmuﬂselllustratwe 10

15 [err]ﬁe‘}@i%} 'fﬂg,ﬁ yléne\a} ‘E‘ ett@“;gguu@j"'ﬁg cﬁol‘é %°'bf 3 to 10, p has

a va ue ek do ¢ esirfs, ai loD rohs, {tRe ethﬂala #es; al so useful are

commhyﬂtww tmzandsalﬂiee n@ﬂ\yldaltqsﬂomrbanm;nsmbtasl agﬂno:s such as the

p 1 lB’I P! b WP@“‘“FH@"%%WP; Y\/\ettllﬁg agent to
be addeél;% H,X'f?,{ﬂlokm :gpdi@ﬂk iéﬁlﬁaolrﬂpbx 3gbsorption

propert |ea&ybtitylontlrer=f dm-mo {ichn dis N GettaRis N hydiexyﬁﬂmtyl cular wetting
aggnt s rP°1Y’(lmi|s°h mexesaﬁN'tbed @amhy @wt ained by a

preli m ug\’}ﬂm tﬁ@“ ’ePgl %?g;ﬂ Qﬁ t hat20t he

concent rpasdfmg ndt Bac lb@ﬂ'aﬂC&[g 1 WeSht | BY Qespet -S-qluﬁnoﬂﬁ& terabl y in the range

of fromdﬂﬁdroxydldhlomilpllewlmetﬁamelzghtsa pbémethyulnwotdnbannaragé for the silicone

thyl | tedat eryli
WeltStl ng ?ﬁg%‘i‘?r%’nlﬁeg . ie en'%atexes SO eners sﬁf{?ﬂg‘ﬂi{ui’gg I oyet len:acper Cent 't has

al’ S0 beetindt i Sals hob st S Uiy taﬁa Ediethylesione I

f | uor oc alyodrsteamtd, i Ip mtg%ycmapolmhpyﬂhnt gfyeaimx ndbotdersoncioss short en st abi | i ty

of the 1“’8'{5()’1‘1‘!‘0*“’%l aﬁ’f s 8 ansf foam to the
Suiost 1 AR e é R A T i [ o501 1Car ¢
screeni lPﬂtth&)taniM: lueas Jnus lﬁéHG es&u(ﬂﬁﬁ @ﬂhﬁmcsﬁoﬂs cbﬂ. any art i cul ar

i nst ancetarch%hIMlnpnmtsgmlay4 - mdthala{'bddletbldmmb@ama blgwhéss possess
suffici %Eh rf ‘ﬁlg‘@n )¢ Ft%mé ek;,ffl'ﬁx%‘ r};li%%? gtf:gx's&h asg%?len -vigvlhe use of the
Sup| eRtAE YorfalsioA PG MER T erkikicHO 51 riter Biie coubivier i nstances,
better fsccmnhg igenthack amdﬁ:mﬂmntlyulmfe ttwtlmbtimhtel ylhd‘lﬁtesmbﬁitnr at e s obtai ned
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't has %Fag @’?ﬂg&% éﬁ Tsﬁé‘d ﬁ ;r:}ég“g’i% ’f&am stabi | i zer,
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i ncl ude l%eﬁé' % krélative rates of feed of the formulation and the gas will determine the
density of the foam. These facts are known to those skilled in the art.

60 The nozzle used to apply the foam of this invention to the substrate and the 60
manner in which the substrate contacts the nozzle play important roles in the
successful application of the foams of this invention to the substrate. The
applicator nozzle is designed that it has sufficient side-to-side width that foam can
be applied across the width of the substrate. The gap or width between the forward

65 and back lips of the nozzle orifice will vary from 10 mils to about six inches or 65



successful reported use of a durable press or wash-wear conposition in a

foam state 50 to a textile or fabric.

50 The foans—of this inventian per mi_tithe annl ication of anv nunber of

functional treating chem cal conpounds to a substrate to I npart a
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agents such as @t hoxxﬂ‘ga: gfc%ﬂ;ﬁ }’ﬁ}o é,r %ﬁj"f? PQ mge?““dmap reatment, 60

mg plurahty of foaming and
application systems, to a substrate followed' by subsequent drying or drying and
curing of the substrate treated with our foams prior to take-up. Further, since the
amount of foam composition added on to the substrate is generally below the water
65 retention capacity of the substrate, the substrate can be rolled up without drying 65



stain rel ease agents such as acrylic polynmers and fluorocarbon enul sions.
The foam conpositions of this invention are prepared by m xing the sel ected
functional treating chenical caonpound, foam ng agent and water, with, if
used, the nelting agent and/or other conventional agents normally present,
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i5 umf&r EhR b gl %mrssm RO aly S| st ances |
be slbstrateshch a avel Yl fadilition g &erat dﬂi‘lﬁﬁmﬁﬁa gsyfthg the foamto a

S ui%t r agpplicdtion thefodne applicAteranogaleiwastpaaducad using blexiglass arceso thate nmys0obt af n an

uneven ﬁ:; 2 lgfﬁe ﬁ‘ﬂg{ﬂgﬁﬁf paintainer. Howeyers agypthefsyitaple spnsirpgtion ypstrate. This is

of i ntereSky.a fpital &mnedes&%ed with réRRAcEMARe 6O RebHis 2@k desired and a
baS Je paibstmte) al fsbr&omng bnveyed from a let-off rolfdrobdreariogwgiiide rolisidhiice used to’apply

f oap® 1‘9'(‘} ﬁt %‘T"e?fd ls Ve Rig] }?PE‘fedtt ng Pﬁa@'e edgé$ or surfaces
that ar F;ﬁ %\ ?ab lec°t jﬁgﬁrﬂ% Iﬁﬁﬁlﬁ g ent | aI ly equal the
wi dth o d Siiosd {ha!fGam .cau ﬁbz!’zl%l theCfith @6inpositioR came@o Of
contact with it and was absorbed by the fabric. The foam entered the chamber viaa
60 foam inlet point in the base and exited from the foam applicator head via the 60
applicator nozzle slit whereat it was deposited on the fabric. The foams of this
invention are produced by foaming a metered quantity of the functional tréating
composition in a commercially available foamer and conveying the formed foam to
the chamber of the applicator head by suitable conveying means. As the foam
65 entered the chamber via the foam inlet point and filled it the velocity of the foam 65




two |lips, which may be of any sel ected configuration, e.g. pointed,

tapered, flat, 25 bevel ed, arced, or otherwi se, wth a pressure
sufficient_to provide a seal and 25 confine the foamto the zone bhetween _
the Iips. The angul ar rel ationship between the substrate as it makes

initial contact with a lip and as it exits froma lip, with the applicatio '-
zone, and with the lip surfaces are varied over a wi de range, to assure a@

seal between the substrate and |lips. ;,The side extremties of the orifice
must be 30~ g;eal ed so that the foam doqgss®s escape. In sorre i nst ancesy
when MCT=ECT, T Hdb JU ueen p055| DI S [O 0 erare WI[n onl caltl ng or

downstream |lip in gr orificp %ﬂcs F08h of

an enbodi nent of t heg,lf"‘mfgd ‘:(,ﬁﬂ'tf Ry §ﬁm‘}he SRR °nt° ,d{tay\faagc Ifahi ch

il lustrates the typitaaFirst 6¢ Ggstredns pﬁxdtﬁwtmeklt}ﬁ:tﬁbrﬂfﬁfoam wdmki waém blohimpupt ak%

by the substratde ancbeh dlrtbtsamlwo nezzls i qLif ,eam
describes the upt akq’%ﬁﬁ@%@ﬁ'{g@é@{ % ,gl {ﬁﬁ)f?éa?-}.

water, by a nom nal IIQdZa 1) aﬁ@sieesréfuﬁ& ta®fic s/baebe agp;feabmoc at a
machi ne cent¥Ct ti moleddidgTip rmh-xﬁxfﬁﬁﬁammnni of Hte ﬂosms:gm sition gt?b“
a
Sl e

to find such alQ arge"g%f”bﬁﬁg 'ngg*{ﬂ‘“ﬁen ot‘;:}l11 s% gttgf‘

at nospheric pressur ei it ic substr¥fe! 9,@
second. The figure s goddkp 1eaaiaihe;€;u|th¢a’hlﬁi&tm éant&t solely vpfhrtlnem»vnsfeamma,

wei ght of the substrmulade& ESX+MbfTel rcent qf the unoccu

vol une of the Fabri Ceant s1tt'(%l|‘€1¢, erg? Wthiaﬁ)% ng@s&% #of gntgopf%rm‘ﬂ%?:ﬁggﬁsurels
within this short WB{&QBD {ndidhtes the bolurdé HP namafmmuatefdr mmtolsiamsl ope
of the curve that thmetupﬂakmbm‘feémrrmtet he substrate can be increased
substantially 45 at |l ow hydrostatic AT Upt ake of foam by the
substrate can al so be ijncreased 45 Q}Z‘M_Li briumcontact tine. It
has been found that the uptake is rel ativel(y)ﬁplﬁdependent of fabric speed so

|l ong as the nozzle orifice width is adjus the. i ne
contact tine. éﬁ t he Wﬂ%’?“ﬁ‘éffﬂtes{lﬁémlﬂbfa QaTgppé‘F’T? ‘E’ %Vtef'é‘ll%r |1°cfe§1t %pf oant
characteristics-as dB8¢% bed el sewhere. At |ow | evels of upt ake 50
(bel ow 8 wei ght percent in Figure 1) an @adv2édy@ondition is encountered
which 50 leads to nonuthi f orm applic onal treating chem cals;
i.e., the MCT is greater than ECT. A steady(% te condition can be achi eved
when MCT=ECT as il ust redeaimbols hdie thefoiowiapmeaiingshe curve and the abscissa
in the figure. Sz%‘ontrol wsbstum lirmme!cytltbﬂme peedk &/Mi8 achi eved with a
positive hydrosTatic pr&s%‘};ﬁ vo]u %}'{/ﬂ% %FE t he machi ne contact tine
is adjusted to be equal ,I8insi§'o! ess than, the 55 equilibrium
contact tine of the fabf,iméem&mcm sdlﬂmofﬁqvaﬁe%rmdom\pesh&tot' sadutioohdi t i ons are
achi eved when t e n’achlﬁss l%é“ X eI }&%%tpaaressure on thgb _
foamin the nozzI e’ rangi_ﬂﬁ’ ﬂa@%ﬁp sﬁﬁs‘: zﬂaeﬁmé pressure. 60
The foans of this invenpiadnsitodr | eldulm‘d to appl y a si ngl e functional
treatnment, 60 or a nmultiplicity cr)f functlonal treatnments, using a
plurality of foamng a t Paesh. by
subsequent dryifg or d;g]'éﬁis;ﬁ"@,gé:? a @E% ?ﬁ’%&&ﬂ'ﬁ%‘gghv&thﬁ’our 35
foams prior to take-up. Ddimlﬁ recovenc AATIOE of foam conposition added
on to the substrate is @{ ?24'63 retention capacity
of the substrate, the s C Al":‘ asumg\mcb&u& mimtyn@; Prédedure 8
1, 585, 873 and sapred or tr,a srred to anot 'her | ocation for subsequent use 40
or treatmént. The substYdtowntsaInmxdhlmraeﬂﬁféa‘hbll\ﬂm&bM&Fﬂﬁ‘éymf}é’ but need
not be, dry. The ability to apply a foam conposi tion
i ndependent of the initialygg%egs:o@g?%fieggn%ﬁﬂ f}aéﬂgﬂ cheiate provi ded the

substrate®is not conpletely saturated, is a 90 uni que, unexpect ed,

unobvious, and desir abl ehe]c f%ﬁt“l;glge de thitogs! Epp rtg(%ranous components uslséd in the following

examples: o )
45 IgMDHEU—l 3 - dimethylol - 4,5 - dihydroxy - 2 - imidazolidone, 457, - 45
aqueous solution.
Softener I—a 30 weight percent aqueous emulsion of low density, low
molecular weight modified polyethylene.
Softener II—a 30 weight percent emulsion of low density, low molecular
50 weight polyethylene. - 50
Handbuilder I—an ethylacrylate/N-methylolacrylamlde/acryhc acid latex,
| 48%, total solids.




The multiple application of twd or nore foam conpositions in succession,
using separate functional treating chem cal conpound formulations and

h or without internediate drying, curing or
"t ake- up steps is possible with our claimed foams. This multiple application
rocedure is of 10 particul ar advantage when the separate treatnents or
£ & functional treating 10 chem cal conpounds present in the foanms are not

Rrypati bl e with each other or are too reactive with ene another to be
sent in a single formul atiarsgeg7sf oam The substrate to whjgch t I f oam

mWMMI matty—or—radi ati on
treat ed dé:ﬁé‘rgg%rﬁ%‘s’%é g;rﬂ‘d ybofynixed G tof1s Higsaresondary alcebolpwigh t i on appl i ed and

t he obj ectpoyé Ktn—ﬁfa b e'il%f!inﬁﬁt sulsksate can be 15 thermally
treat ed tG*‘gdih;EWgeﬁtQIIC-uﬂE?:fe admm,t-eqs &m&mg&u&hanwm{ it can be exposed

t 0 non- i onj zilAaqolss of ethylen ldeadl ation. In any instance any of % he known

t her mal orV§t e{‘lgﬁﬂ ‘Pedf pé‘??tﬁh&eﬁfsef’?f'dﬁﬁélcﬁh‘f't\"'@lﬁ ar fornul ation and
substr at e watin ne IMSaerQ{e sdhMi@O or thermal cure one can use
infrared 20 Iarrps hot gases, ovens, heated rollers, or sim¥ar ;

conventional heati
ultra-vi oI et radiafi
simlar wgptsi
corrp05|t|on Bt ake ;( ublstrate |s i nf | uenced :59 t he foam properti es,
the weight and con$t®dztf onf d3HeRdCatioyGe] the 25 initial degree of
dryness of the substra®e,— and the degrea.2 of 25 hydrophilicity
Fothe suhstrate. Thus, the natural fibers such as wool, cotton or |inen
at® known WetiBreAsst Hlnsilexens Al thecaveRahsBCIS one of the synthet!% fibers such
as pol yester. Henc t he natural fibers ca.; absorb nore of the foam
I

an iation, eleg tron beam r adi ati on, or
Jm@ her |nerted

e 5-'F9| 20. radl atien curing one can use
Badi 612

The rate of foam

X

conposition and sti{l athg an essenti al dry-to-the-touch feel. It has

al so been obsgryed | hat_sel ective pre t1ing or post-wetting of
| ocal i zed gﬁb%s' d/ sgh8trate resul ts (%anti on of the treating
f oam conposition o t WE5 Hg OtlOeHe UQ€SH§) the pre-wetted or post-wetted

regi ons, while thetnon- ed regi ons ¢ uniformy wthout mgration.
Wth a dye-containing foam this technique produces washed-out patterns
simlar towveties Aga‘net\t—sacﬂuhmenﬁaddm(, L. ki seaondaty alcoholpwmsedur es w thout the
need to ti tlhg‘ °’“d° q A particularly
unexpechs AR éh fi}@'“fﬁf i bt &%ﬁﬁ%{? %?Sf”b%d by the

su Straﬁeﬁlgadonﬁaﬂ'aﬁﬂl s{eéktzEf endityl TG 0,005146%.3 k'St ances the

desir edavamﬂq@mbﬁbh‘lmm&&mp@@ﬁ tqmmtappﬁafednaddhfabfsfumbed within a period
of a frht9RinBesa second, generally within less than 0.05 second. Equally
unexpect ed 40 was the di sgamey that the foamcould be applied evenly
adPoss t herwerfoiniudatidndsére prepared Oy Mixingthe Rill6wing dorpivintts MIhe | N axg ypi cal

enbodi nipdieatédoweight peseemtagetamoutsam t o a substrate the equi pnent used woul d
consi st of equipnentg ‘“ﬁaﬁﬁ of O Cconvey the substrpte, e.g. fabric, froma
let-of f roll topMmsHBPP!I cator nozzle,»pdp reserygr to prepare and store the
formul ated 45 chomtapoiiﬂ’/.tstobn f oam gerler at i ngl41‘Eans for foam ng said
chposi ti on and“‘jff Bjégl n?le 45 the foam%3of thi s’4 nvention, fo3m recycle

b1
o-o

means, neans tog foamto the |a,ppl i catg) nozzl e, a foam applicator
head and nozzl ewaten takeup means. Optggenal |y on@ can include treating
means to treat or cure the foamtreated substrate such as an oven or a

r |at| al npilations, ereertively, wers 12.65pd Ilcatlon
@d ﬂ%&?"‘? € {ﬁdﬁq_or%w é’:dwtgtlﬁgortloné °f3§?§;a§r°fﬁ§ ﬁ}ngome shee?oogo t hat

VI sual alnsieafs\aﬁt-,nveﬁonsmﬁmh tiisesand the fdamachbilitiesde Uslf-life ark\et@bdier sui t abl e

constr Rl9%sn material . coul d be used. In a typical operation, described with
rggerence to thgoﬁ'ﬁuﬁ‘f‘ %Jabrl c as thé*substrabe, a fabric wps conveyed
froma let-off S various guiggqrolls d 55 niprolls and the
f oam conposi ti ommq,fﬂtetsgf S invention vvasoogg)pl i edy, one of the 55 surfaces
of the fabric a%nidut;sfnabrl c rade cont &6l wi t h @068 nozzl e of the foam

]agglr: gatNg; headl? amﬁ‘alptgl?g ic was then @;51559 ect edﬁ‘f a take-up rgfl. As the

The data establishes that durable press resin formulations having total solids
contents ranging from 12.6 to 39 weight percent can be used to produce foams
having the desired foam densities and foam half-life in the laboratory. The foams




conveyed across the foam applicator nozzle, the foam conposition cane into
contact with it and was absorbed by the fabric. The foam entered the

chanber via a 60 foaminlet point in the base and exited fromthe foam
applicator head via the 60 applicator nozzle slit whereat it was deposited

on the fabric. The foams of this invention are produced by foam ng a

net er ed g\?ntity of the functional treati ng conposition in a comercially

avai | abl oarmer and conveying the farned foamto the chanber of the ;!
appl i cat or sH’eagil by suitable conveying meanssss.é® t he foam 65 entered fjh /9/

chanber via tfefoanrimtetpormnt ang 1 | ! eu T TIe Verocity or_tne_roam ©5
9 produced were applied with 5 blade to one surface of .a 50/50 -

9 di i ni shed bef or bt ffg ?&?ﬁf};ﬁﬁétﬁa 1‘1‘5 rc ‘fﬂrsséé‘@ﬁiﬁﬁéﬁ%ﬁm.ﬂa%ﬁ“f’s

nozzle. It was_ obsedty®shni thitknddiofi6Qhtihs & b Perb€nh BY. 20004 R thidk@ess abr.i C
substrat e-was Achi eZﬁedlstmmulbmrwa phﬂdatheavaplpfp solids agid-on of stout 23eweight 5

preferably in cont aRf® 0 ﬁsé’f ‘f e.firs id not
et (et o e NaE T g o i P s S LSO Lt O
nozzle lip produci mdbﬁmkmoﬁlgﬁmm eontknn Bormuitibo Brwas sGiF appyallowtn euorand

penetration whlil d. o eeqmra%htﬂustw%r}hmme (510 ElyGﬁhQ!dvlﬁ ?llﬂaﬁf highyselids t he 10

appl i cator nozzle df°PREYon: B EhRt f99chigh,g, pqlids ? 0TI PP ®foam woul d be

pul l ed away fromthe nozzle slit and are he fabric would be skipped,

al so | eading to non- UniyQieiRaBt) Rl il Lm ﬁﬂ trdaflng/| EW OF

these 10 obsermmpimns ity %mm o e s s adnong) Of

the foamto tA& fa\gﬁ"@ﬂhiﬂdovo@s @Obebtlmb.eFoamclmlA atwéuhed,héwnbhuvm ij of the
i l'l

appl i cator nozzle l%'éré%d ﬁsgg aégphav foatr'xdensn F‘&l}“ cc

However, in sone lﬂﬁéﬁﬂﬁ&h&e Wildag Agre Wit (Ochb eIt OGIF pn Wi th

the fabric in_cont aal femitieh 1fdfant1 agﬂwmtstﬂﬂhy twas oané od/nen

ECT=nMCT. 15 20 Formlam tm pns| t he20

amount's of fornul ath j &5

anount of foamto bm.xapplrﬁean meman §pat d3a hhﬁ zis@-lE ai'n Maddt ot e

I fl d fok i !mg@m ng motatirigaat @ date pf 410 iine. Sinsilar reswlts t
\[/ce)r :’J]ma28 ! C]él uat 'Tﬁ%eﬂt gh gﬁ é%es-tlﬂéhe\fﬁqw tﬂﬁ‘le W"S&?ﬂcatﬁﬁltig@d:?@d‘f‘wu e 25
substrate in cubic per m nut e: [err]

The synbol's have the FophbigidnNg NMEANI NQGS: ,{err]gsubﬁ*r at @+l i ngar vekocity
(l'ine speed), ft/m pMSHEU [err]=lieg@r ¥ umggg | Oyy g atB.4 [ efstd / M n

25 [err] =f oam yol unginé hicatey3d®e, ft 3/ mn [ﬁa«tr] wensi-+y of—foared | bretat 3
[err]=concent r¥ion gf !3‘?f|1d52l of liquor, %dws &bn wei ghtd2f $A ut iden) 30
w, =substrate wei ghty, m"[\‘tﬁt‘#o ol gﬁ add-on To substrafe, % ow
(on wei ght of substwai&ia Agent 11 30 [errg_lz across-treated substrate
or nozzle orifice, Feanplensityregécty of |iqudee |®IFt3 Fhe 965t HI%celir es used
were: Durabl e 3gressc R9: AATCC 124-1 shi Pr, dure LIl [err];
35 Dryi ng{’@"ocedure A & B (Tﬁﬁ% e \a{%d Llﬂg'e g@? . ‘ %
35 Dry Winkle recoveriyrcomparge66- 1959T Tear strength (El nendorf): ASTM

D-1424-59 Tensile strength (Grab): ASTM WMash-wear: AATCC 124-1967T,;
Washi ng Procedure |11 ;nlkiyeagpRiRGRevmmnddbroperties of severalAvagiieaBformulations
40 - applied as foam compositions and by the conventional pad bath process are

40 compared using DMDHEU from four different sources. 40

Section I. Formulations for producing the foam and their application and cure:

Four batches of DMDHEU from different sources were used to produce four
formulations, each of which contained the following components in weight
percentages; these are identified as Formulations A, B, C and D in this example:

45 DMDHEU 73.8 45
Zinc -nitrate, 30%, 16.4
¢ Softener I 8.2
Foaming Agent I 1.1
Wetting Agent 1 0.5

50 Each of the four formulations was foamed as described in Example:1.-The 50:
foams had initial densities of 0.083, 0.083, 0.090, and 0.086 g/cc, respectively,’and .
foam half-lifes of 30, 25, 30 and 35 minutes, respectively. The foams were applied to -
cotton fabric using a roll-down technique in which a puddle of foam was rolled
across the fabric using a 2 inches diameter glass rod to deposit the foam evenly

55 across the surface of the fabric. The treated fabrics were essentially dry to the 55
touch. They were heated at 300°F. for 1.5 minutes and then at 340°F. for 1.5
minutes to completely cure the wash-wear formulation on the fabric.



Yel | ommess I ndex: Using a Hunterlab Mbdel D-40 Refl ectoneter G een
refl ectance-Bl ue refl ectance Yell owness- 100 The follow ng definitions
apply to various conponents used in the follow ng exanples: 45

DMDHEU- 1, 3- dinmethylol - 4,5 - dihydroxy - 2 - imdazolidone, 45% 45
- aqueous solution. Softener |-a 30 weight percent aqueous emul sion of |ow

ity, |ow nol ecul ar wei ght nodified pol yethyl ene. Softener Il-a 30
¢i ght percent enul sion of |ow density, |.ow nolecular 50 S wei ght
el pet hyl ene. 1,585,873 o 50
' = T 1 d latex, 48%
t ot al s&kétigs II. (comp@ralivedd $at formulations and their application and cure: 10 Foami ng

Agent 1- addted batbs were peetiub@t usrigi the samesfognsachpley o DMIPIEY. Thet h 20 nol es of

et hyl ené’a@x eta";r'd) gq 6‘?%‘1?‘)%% {?1 agﬂ\“o(gt Yeig P@'Fe"(‘ﬁﬁe%dé%mesul f osucci nat e.
Foani ng '% or Pl eear secondary al cohols wi.th 5
12 5nol es of et hyI eMmMDHEIE. 5 5
Wetting Agent | -adcmmtmt!ate,rﬁ()%ed [err]linear se!condary al cohols with 9 noles
of et hyl ene oxi de ';ff % gent Il -siloxane the average strust ure:
[err] 10 |||-5|onane ofs. g he average structure:

10 Jerr] Wetting A ent | V- adduct of mxed [err] linear secondary al cohols
with 12 Ee@iwaf ations Wes applind fhs%rnf clpthhyserveptionpl | nol@ be furt her
|IIustr# ﬁa% ‘ﬁf\fgeﬁﬁn :bt,‘:,e RN rEdeaFd e exanpl es, the
f oans producie rﬁhﬁlaﬁcﬂﬁAﬂ@Dh tota‘lecdldaSoméhBobamg conparati ve
possess weighbperged Eandlat Qﬂcoritmm&m emmmwnsan average foam

bub"ol e s&e?%"gfc ‘? E}? iﬁ‘ﬁ:ﬁf@%‘(ﬁﬁﬁﬂ“g&ﬁﬁ; %-1if6 of froml

to m treated fabri sﬂﬂp mldétéfbxlup O\WQ’[IR) prepared by
m XI ng tdmm hrlemh!um ectizapitheniteatad cdttoe fabfid uied.he adsalcs mmaght per cent age

amunt s h reated with the foams ofnF hormulatlor;(s A t@gq?;ﬂy

22 F!J&r&“f' atd ?Wﬁe‘é‘%ﬁﬁm‘%h?/‘ﬁh fattons . to 1, The dmtmation of  14-2 25 |
Sof t enerthik large quantlty of water on a commercial scdle means that thé.dflying step can be 25 Wetting
Agent | omitted with a concommitar® sg_vmg in fuel, epergy Fostsnddimegent |

1.1 3.6 Water 69. 9 ' 0 The total
solids contents of Fornulations A and B, respectively, were 12.6 and 30
39.0 wei ght percent. Two hundred m . portions of each were separately
foamed in a 30 Kitchen Ald Mbdel 4C M xer at the maxi num speed of the

m xer. The foam densities after various mxing tines and the foam
stabilities or half-life are set forth bel ow



For mul ati on A B 35 Foam

density, g/cc 35 1 mnute stir

0. 057 Q. 067 3 mpute stir 0059 0 0RO 5 minute
stir - 0. 061 0.068 10 m nute stir

0. 056 0. 046 40 Foam Hal f-Life, mn >15

>45 40 The data establishes that durable press resin 7}
fornmul ati ons having total- solids contents ranging from12.6 to 39 wei ght /7
per cent can-be psed to produce foans.- havi ngsgsiges desired foam densities a

foam hal f-|i f et te—taporatory. Tne roans TT

1,585,873 11 produced were applied with. a

doctor blade to one surface of a 50/50 polyester/cotton sheeting that

wei ghed about 4.5 ounces per square yard. A solids chem cals add-on of
about 5 wei ght percent, owf, was obt & Fhdgwi LkedrgeBil ation A at a foam

t hi ckness of 62 mls and about 7.9 wei gh‘t"’pe'f’ff’éht“’a?. a foamthickness of 5
24 mls. Formil ation B was applied at an average solids add-on of about 22
wei ght 5.pe®ent at a foamthickness_of 24 nilg. The treated fabrics were
cured by heating for 1.5 mnutes at [‘%rﬁ -\ ngggai;rgoven. The fabric
treated with Fornulation A was flexibl & Wheréas the fabric treated with the

hi gh-solids content Fornulation B was stiff and yellow in color. 10 The
experinent illustrates that one can supply eithgr agl ow solids or
hi gh-solids 10 conposition but that tq@ﬁé g g@&ds add-on is not

advi sable. Exanple 2 The desirability of having a preferred foam ng agent
in the fabric treating formul ation used to produce the foam was established
in the series of formulations 15 gek forth $fiel og. As shown bel ow,

Formul ation A produced a foam having a #8&m <H=®eaity of 0.06 g/cc; this
formul ati on contai ned Foam ng Agent |. Wiile Formulation B produced a
useabl e foam (having a foam density of 0.11 g/cc) due to the presence of
Wetting Agent |, which is chemcally @e&a;tged-{ggl;pq@i ng Agent | and
functions as a foanming agent, the stabiTIt%Yy &f"¥RI'S foam was not as good.
20 Formul ati on C woul d not produce a foam and Fornmul ations D, E and F
produced 20 foams that still contained sonme |iguid, unfoamed fornulation
in the mXture. The conparisons were Hw&ggygj:g_rﬂ,gg_the formulations in a
Kitchen Aid e Model 4C M xer for five mnutes at maxi num speed and in an
Ease- E- Foaner * Mbdel No. EI 000 in which the rotors-were rotating at a rate

of 410 rpm Sinmilar results were 25 m 0D} ai ne&ing)oth i nstances. In the
following table the concentrations are SREBcAIE=SE i n wei ght percent.

For mul ati on A B Cr D E* F*  DVDHEU

73.8 74.9 100 91.8 75.4 75.4 Zinc nitrate, 30% 16.4 16.4
- - 16.4 16.4 30 SofteretN o oa® Q 8.2 8.2

; 8.2 82 82 30 FoanRmRAgenETn 2.2 -

- - - - Wetting Agent | 0.4 0.4 - -

- Wetting Agent || 0.1 -PH.1 - - - Foam density,
gl cc 0.06 0.11 - o.~‘g431 ©0.383,,089 35 . Conment

Froth J[err] Lig. S. Liq. [Gr =7 ==29a<" 35 *=conparative

]
Exanple 3 In this exanple the performance properties of several wash-wear
formul ati ons

~ Formulation

Wet pick-up, %

Add-on, %
Tumble dry

Tear strength

Dry wrinkle recovery, Deg.
Spin dry

Durable press rating
Tensile strenétg, Ib.
Stiffness index, inch
Yellowness index



applied as foam conpositions and by the conventional pad bath process are
40 conpared using DVDHEU from four different sources.
40 Section 1. Formilations for producing the foamand their application and

cure: Four batches of DVDHEU from different sources were used to produce
four fornul ations, each of which contained the follow ng conponents in

{ ght percentages; these are identified as Formulations A, B, Cand Din
@ exanpl e: 45 DIVDHEU . .
18 45 Zingsgistrate, 30% o, 167
Softremner— (o para rualrl ||g f-\gcru } -
1.1 wetti n Example4 ach of the four

f or mul atj ,%?ﬁ‘é io e it e‘ﬂ é‘lfgg "“y e“‘ f oans had
initial fi AII loBﬁle rmulafi ,\IE% fi m ﬁ@?:or espectively, and

f oAm halftbrics fand ofred3@o iMBart aeslandar%ammustes to rthe ebrtcs vEhe/. The foans were
appl i ed vf"ri’)““ﬁ?f%e dffélbrPrdG“ifé&P q5 set fgsth bﬂ%ﬂ‘%he%h‘i“éf&éeqﬁﬁd ¥thi ch a puddl e of

f oam was 10 across the fabric using a 2 inches dianeter glass.rod to
deposit the foam eFemulatioh acroas the gurfacecof the fabric.=dhe

treat ed fabrr c@MBHEUessentral ly dry4ato the 55789uch. They were heated at

[err] for ©dhd then at [err]. ¥er 1.36Ainutes to cdpletely cure

t he wash- vvear jﬂﬁ] tion on the fgt?rlc 8.2 1o 82

1 585, 873 Foaming Agent I 1.1 12 $qct ion I1. (conparative).
bat h forrruFaamlamagamdllthelr ap Ircatron andoaure Pad bat hs were

produced usingg Wefting g?s[’{:r%‘ our sanpl 84 of -Bgf bat hs contl&i ned the

fol |l owi ng GOl oner;tfi R g(I\BI ght per cent ages, the)() e identified as

Fornul ations EPR "G and Hin this exanpl e: DIVDHEU

18 5 Zi Bganipld § at e, 0% 4 Soft ener

1 The effect of hydroxyethyl celluloge dgqﬁo stA m whs evaluated. It was

V\a7t°er observed that the foam half-life could readily be gﬁhe addmon q%& of t¥he four

amounts thereof tq .the formulation. In th 1.2 wei én
f OF MUl Athy o MPPocARDIei B ai o B NTEL sskea e Rba 10 padding

rreans T%%e%fmdmstlatmocls:rmtbedersn}ttbcredfdntlauwhbeﬁme ymovntse heat ed and dried

nyst he B congentyatip gmpone c|rerqedt ofy be poted t hat
For mul aty Qﬂ,i?&.jﬁeﬂ%ﬁ agﬁ"@ ig? oafse‘gf (gg?ﬂ vegt ﬁ‘fmp%\‘r%f’pgn | ght Percent and a

wat er content of 58.7 weight percent, whereas, Fornulations 15 EtoH
had a tot di°m8¥stials content of 9.8 wei §ht perc@r"it and a water content of
90.2 1 R@ﬁgh ercent. The wet pi%B-up an®*3olids add-on, both based on
t hyg wei 89"fabr|c and the pr ertiesl6 the treated fajgrlc sanpl es
are set thn Alge.{tqw Al so included afe the prpperties of the untreated
cotton angcAmeU The results inditdate tha®4fabric sanples treated with
t he foarﬁ?’ “ %8¢ ons A to D carf be curehb?20 W t hout previously
dr3si ng the f:éﬁfts tiel nd that the wet pgk-up ig@nly about one- 3520 fourth
t hat of fabﬁmmtesaﬁpl es treated with oog4nul ato.mss E to H The e|5I m nati on of
this |lar %ﬁﬁg of water on a cd’rﬁ%rcr al0.5l8al e neans that the drying
step ca ®h a conconmi t*ant savr??g in fuel, energy costs and
tine. 13‘°°m"a'a""° 1,585, 873 13

40 The formulations were foamed using the equipment described in Example 1. 40

Shorter half-life periods are obtained by reducing the amount of hydroxyethyl
cellulose used. .

Example 6
A formulation was prepared by mixing the following components at the weight >
45 percentage amounts indicated: 45
DMDHEU 81.2
Zinc nitrate, 30% 17.9 )
Foaming Agent 1 0.3
Wetting Agent IV 0.6
50 The formulation also contained a trace amount of a red acid dye sufficient to 50

tint the composition so that visual txamination of uniformity of application could
be determined.
The formulation was foamed in an Ease-E-Foamer @ Model No. E1000 foamer
at a rotor speed of 410 rpms using a sufficient volume of air to produce a foam
55 having a density of 0.078 g/cc. The liquid formulation was fed to the foamer at a 55
rate of 564 cc per minute and the pressure on the foamer head was 16 psig. The
foam was conveyed to an applicator nozzle and uniformly applied to one surface of



14 1, 585, 873
14 Exanple 4 A series of formulations was prepared to illustrate the

suitabil ity of wetting agents and a mixture of foamng agents in the

formul ati ons used for producing foans. Al of the fornulations were readily

foaned and the foans were applied to 5 fabrics and cured to inpart
wash-wear characteristics to the fabrics.. The 5 formul ati ons and foam
densities aL set forth bel ow, w th guantities recited in weight percent: / )
Formul ation™ 15, ° A* B 1584 ¥MBHEU 15 \D/_Q
71. 4 73.9 50/50 s fd@b’!‘ Eti‘ cbrnt(., 71 Llhdled thﬁ? hed about B‘
16 4 16 4 a poiyes C ts g? out nine inches wide tha welg €d abou elg 2

ounces per square ¥ abric was ravelling over the applicator n l ata
8.2 Softener 11 speed of 300 feet peraf (AQ!QJ? aim formulation to the fabrid was
1.1 1.1 Foam ngl t pdréent. The foam was evenly and umformly applied to@heﬁl’aﬂrﬁ: andas
Vetting Agent |2 the foam comgps jon contac@pdihe fabric the bubbles burst, the composition w
density, ofce SR Ty e b A R 2K e
effect of hydroxyet hy ove@ f LDOPS SndAl® téa@ AtFerigthal 9weiramaah@yafd¢a;&.edon ke Was

20 obser ng(fi t hamntredted fabawhaIZﬂS"l arﬂé.iébutamsrmmﬁctivylme i ncr eased by the

addi tion of smafl 2fo éf#ﬁﬁ %%f‘ P't°“"?$ea“ ép g&t 4 7{1" i nsf;ggm

1.2 wei ght percent éﬁ rily eét!!&%éi ﬁiip“ﬁﬁ‘c‘toé‘iﬁia S1d 4B foam

essential ly doubl ed stpbbcatw 15zze1 Tie fodm hﬂwc 6read dohsiatdSdt a Savey mtdistrlblnﬁdsrease

the density thereof. chmanr tht%afﬂael umvr amben tagd e leghanntedthergto

concentrai L ons i e e UL E A S TR TE R Ry
ec 0 '

cel I ul ose added is hﬂ@@&hﬁm fbet hail® ca ia QHlctCURRANANated, 25
previously mx ed FoVnwritet andlre top of the foam distribution chamber was a fdam distribution plaB¥

DIVDHEU having a row of 15 holes each 3fi§ ofan inch in diame %P‘ﬂé &h‘? qh Qam 30%
distrib 1 he foam applicator chamber wh1c extended in¢h

16.5 16. 5 30 lengthusﬁfhgéﬁﬁfs applicator head, had a height of 2 inches above foam

8.3 distributioh) platecdiid RChoAGLorifick slit width of 1 3/16 inches between the twlo

1.1 Wetting Agent | nozzle lips thereof. The space betweeIUhe}llps is the nozz[g oxjﬁ eomgmah}/
taper o

lip of the feam applicator n
cel lul ose 25 45°, The downstream hbrorfl mF %%E%ﬁﬁy gif @ ?n wide with %
mnutes stir the exterior 0.5 inch tapeki twardly at f 45° and the interior 0.75 inch 35
mnutes stir tapering mwardly towardO®4 orifice at af) arfpleSof 5O. Imoprrstivn tiset foam was

O 083 0.118 nglﬂ? fﬁi@"nertﬁ ﬁée lower foam distribution clamber via the foamg
- mlet in as t dx t
comaraci ve 39 i SR e S s et S
deSCI‘ i bed i n Exanpl eorifice bé@eeﬁihﬁé ligrof h&l plicb. oén&ﬁkl abitic@vad Biawh 610 ss Rye
reduci ng t he anount hem&trﬁm bre ped ati on

was prepared by mixi o T ﬁﬁ?ﬁ@%‘ﬁ &%ﬂ&m gﬁﬁuf’ﬁ% t@%ﬁf&f‘ ge

amount s i ndi caed: o the surface of the fabric at a slight positive
30% abiofbell tydlgerdotton fitspey s edtablished by X-ray em1ss1on studies apd &aﬁﬁng [ ng
Agent |V electron m‘“@"@‘“ée"ammatm“ of thp drepted ARyl enredolabtig. so cont ai ned a

trace anmount of a red acid dye sufficient to plc9

Formulations were prepared contammg components for wash-wear properties
40 and to impart softness or fullness of hand in the same formulation. For comparative 40
purposes one formulation was prepared according to this invention (Formulation
A) while the other formulation was prepared for conventional pad bath application
(Formulation B). The concentrations are recited in weight percent values.

Formulation A B* )
45 | DMDHEU 60.4 20.0 45
Zinc nitrate, 30%, 15.1 50
. ' Softener I 6.0 2.0
Handbuilder I 15.1 5.0
50 - Foaming Agent 1 30 0
Wetting Agent 1 04 0.1 50
‘ _ Water 0 67.9
Total solids content, ‘V 43.7 13.5

*=comparative

Formulation A was foamed and applied to a 65/35 polyester/cotton fabric

55 weighing 4.5 ounces per square yard by the foam application procedure described . 55
in Example 1. It was cured by initially heating for 90 seconds at 300°F. followed by
heating for another 90 seconds at 340°F. The same fabric was treated with
Formulation B by the conventional pad bath application process, dried and cured
under the same conditions. In each instance three fabric specimens were treated

60 with each formulation. These specimens were then evaluated against each other 60
and compared to the untreated fabric. Softness or hand is a subjective test

-



tint the conmposition so that visual exam nation of uniformty of
application could be determ ned. The formulation was foaned in an
-Ease-E-Foanmer e Model No. F1000 foaner at a rotor speed of 410 rpns using a
sufficient volunme of air to produce a foam 55 " having a density of 0.078
The liquid fornmulation was fed to the foamer at a 55 rate of 564 cc
inute and the pressure on the foaner head was 16 psig. The f oam was
eyed to an applicator nozzle and uniformy applied to one surface of
1,585,873 1, 585, 873

15 a 507 50 por éest BT 7 COL L O ShEet T My apout ||| me—rncires w-dv—tlh-at wei ghed

about e| of g amsei ﬁ'&ld“ahiéat ohes ftl FQaﬁ/'elFlf ing over the

appl i cat ﬁg é?]"thﬁ j},{ﬁﬂ e add-on of foam
f or mul atthdkﬂ ticated B¢ t | bath\\it6ceds. ihuvads tarepﬁbﬁl@tea beldw oam was evenly and
uniformy applied to the fabric and as 5 t he foam conposi tion cantacted

t he f abr i cFermulatiomseds Mur st A't he AconpBsi ti 8n V\a§ 5 absorbed By the fabric
and the ieiCupS |mre%{|9ate§ sf%entl sl y oy tot h& touch. The treated
fabrr c wWadd-6men cured 882[ers f oro 3 rmmutem |t7dtad_a dry winkdé& recovery
{4 err]Darrvtafl'é!i“:!tletl‘tatarmrbs.trw t H30Bf 5:5517 %{gﬁmé hgg.‘e pﬂ&%ertles on the
eat re | 1 e ly. 10 10 The
equi p friﬁ‘; 3ﬁd%§§rodtp|3ng and appl yijng tr)e foa werge the identified 10
foamer; suitable feed, take-up and guide roll neans for the fabric; neans
for deI I vering the foam from tdemfie@ner to the foam applicator head and
thf;\5 f oam ap‘pqu@abbfoamdmﬂmtxoiﬁrmsfmedmphuamhﬁ;@oftdﬂexad thosgde st ed of a | ower
f oam di E‘ie’g i etilectacatipg: ponyound: the eparenistions of thsrcommanedisraraind niszz| e nmount ed
thereto ap we'fgt PEICent bam di stribution plate. The internal dimensions of
t he | owner foanp&}hﬁia[lb,putlon AS charger wege a leggth of 9 inches, a width
of 2 i nchegoffids f hei ght of ¢§ inchgg. Theydgase of this | ower chanber had a
i nch SofesiHr foaminlet, centrally locatedg.sMunted on the top of the
o m distri ineéeemnber wals a fodm distt9butid® plate havingoa row of 15
hol es each inch in diangeter. I\&)}J'nt edgdg t he foam 20
distri butlon pI ate was the foam appl i cat or chanber which extended the full
9 inch 20 Hoamgationof\ arideB poing &atrd!ytheatbcedwddacﬁbed t of 2 inches

b t Hgxa Efilaaﬁ th of 1 3/16
abgye ¢ MR U LS v@':‘{{aﬁ gp&g:,ﬂ,;rgmgfﬁ g A A

t he noz zdoﬁtamrngfanolzeate'ﬂmduméleamdtu oDpol§efitylch emrsrtomm!i digledtor nozzle was 0.5

0

inch wi cead eh'h driglente; were gt tsm? u foliSSPomts 045th=Tm03§ E;t ream |ipof the
f oggm apfshaait ﬁfi V?é@at gﬁg”\ggﬂ'ﬁ xt erjor 0.5 inch
t aperi ng'ommdmﬁd at an an el nterr or 0 [ nc t apering
|nvvardlytowards the orifice at an angle of [err] I n operatlonthefoam

was produced i n dIStE Fution chanber vi a

the foanikhbe ol el ﬁeﬁ%ﬁéafggz%’ﬁsedﬁggé&%f% es of the foam

diBtri btﬁerfaamqaltataefoa’mof adequate stabilifarddFastperpp! umactroptmeehamber ang was appl i ed

to the f% Ple lta!'ﬁtst @P'eth"%ofo ylftione h Brpokfield IVlsmgltlof t he appli cator
nozzl e. {‘iEf ‘E‘g‘“g f%%@ }‘ﬁ f the applicator
-nozzl e ||ﬂlifb£1ﬁ Dt@GoH, W dragast hﬂnédﬁﬁ ri’fibafﬁbt ﬂdalr R fe acting the

ddfnst repmiufc froméoremfatlans ltahleg hlslieromm:es be pedi ¥ wapsled acrasss t he

nozzl e ac ¥ té,, i ﬁgﬂ lYl‘:r’tsBmB?‘FlY 'Efﬁ‘blfm latienstq | ps t he foam was

35 ‘f e{ba Zl h %1s ﬁor ﬁgf e@})m tive pressure.

It was Uhatf theyriwpuld 3 tilé mdk yrstn oenildtions tonddn 1ﬁg Amchadabbl i shed by X-ray
ssi o wrrlvmwah@ |o éhqsoweniﬁecf ostb@gme@xmn*mt i osof the

treat ed ?‘1@% lon a’zctfﬁﬁf‘f]rﬁf%f?'ﬁﬂ dihs QiR ar ed cont ai ni ng

conponent's }BF RS vvear propertres 40 and to inpart softness or

full ness of hand i rDMRHELANE fornul ation. Fol.&onparative 40 purposes one

f opgrul ati on was pr%!og"‘rmmg geﬁ ding to this |}?c/bnt i on (For mul at | N

Softening Agent I
Wetting Agent | 0 4
Wetting Agent 11 0.1

To portions of this formulation, various amounts of hydroxyethyl cellulose or

55 hydrolyzed guar gum thickeners were added and the viscosities, foam density. and 55
foam half-life. of each modified formulation were determined. The formulations
were foamed as described in Example 1 by mixing at high speed for five minutes.



A) while the other formul ati on was prepared for conventional pad bath
application (Formulation B). The concentrations are recited in weight

per cent valies  Formil atiaon A [err] DVDHEU

60. 4 20.0 45 Zinc nitrate, 30% 15.1

5.0 * : , ‘Sof t ener | 6.0

2.0 Handbui l der 1 S 15.1: ' 5.0 Foam ng Agent |

3.0 0 50 o Wetting Agent | 0.4 ' 7
0.1 >~ - 50" Water 1,585,873 0 67.9 ¢ 23

Total solids content,. 9%

49. 1 1o, —
L A3 ] 0 T (
A vas foarred and appliserepke mg&%‘;::gggm%ﬁvzémmﬁ e eRe detornlad 9N NG
4.5 ounces per squar e Yedetrabiitylof Shel foa tisBEEh! thelfabAE) 1R HIAE RMURSiSIE Byérs BEL 55
in Exanple 1. It was500melyester/cottontfataiclwerdysiated inghé anfa8of stedoamigndabe BRHD F.

fol l owed by heating ffgimesprgesasy fogthe 'ﬁeﬂ.%itr ipn pethe foamih ‘%??E*b“}hr o CENE
Feate . For oL S FRCA AL el
process, dried and Céverdettep eisiltstweee SoiEvedd Betictdtakions below®iS WeighiepdeaL At hr ee
fabric speci mens wer kigher sgeosntradigns wettahilith or gerigtritionnef| the faam wihteg slowpleti nens
were then eval L'J(it ed SARsRE! uss, Jire SesHits are gabulated beloWhared to the untreated 10
fabric. Softness or hand is a subjective test 16 :

1,585,873 16 determ ned by a panel of
experienced individuals; rating is on a scale of | to 6 with higher val ues
representing inproved softness. It was found that the fabrics treated with
the foam conpositions of this invention were generally softer in hand than
those treated by the pad bath process. The results are tabul ated below 5

For mul ati on used A A A B - B B - 5
Fabric a b C d e f g Vet

Pick-up, % 21.9 22.2 16.3 70.5 74.0 75.0 Add-on, % 8.2
8.1 7.0 7.0 7.4 7.0 Dry winkle recovery, 303 308 301 311
302 303 261 10 Tear strength, g. 1712 1632 1760 1696

1776 1760 1648 10 Yel | owmness i ndex .073 .065 .066 .072
.063 .060 .054 Hand 6 5 3 1 2 4

6 Exanple 8 A series of foam fornul ati ons was prepared containi ng softener
as the sole 15 functional textile treating conpound; the concentrations
of the conmponents are 15 recited in weight percent: Fornul ation A
B c . D Softener | 99 87 26. 8 -
20 Softener 11 - - - _ 39.5 Foam ng
Agent | 1 3 1.0 1.0 20 Wetting
Agent |1 - - 0.1 0.1 Water -

- 72.1 59.4 Fornul ations A and B produced good foam by the
procedure described in Exanple 1. Formulations C and D were foanmed in an
OCakes M xer * Moddel No. 25 4VHA, and each produced foans having a

density range of fromO0.035 to 0.086 and 25 from0.068 to 0.079,
respectively. Attenpts to produce foans from formul ati ons containing an
ol eate based softener, a m xture of polyethylene glycol 200 dioleate and
gl yceryl trioleate, were not successful. This points out the necessity of



performng a small scale evaluation or trial prior to any plant run

whenever a doubt 30 exi sts about the effect of a particular conpound on
the foamahility of a 30 formulation. Exanple 9 In those instances in
whi ch a thickener may be desirable it would be inportant to know t he anmopunt

eneof that could be used to provide a formulation that could 35 be
aned to a foam of adequate stability and fast penetration properties. In
g 35 exanple it was observed that those fornul ati-ons having a -

ogokfi el d V|sc05|ty belom175 GR at [err]. dd produce’ satlsfactbf& f oans
bk oo hosa 1 aYa¥s - ava aher Vviscogitl f oans t hat
wer e generally too stable for fast uniform penetration. Were fast
penetration is not desired, however, foans 40 produced from
fornmul ati ons havi ng hi gher viscosities could be used. It was al so 40
observed that the thickeners should dlssolve uniformy in the fornmulation
to achieve their purposg;, a caehpx %Julose and an al gi nate

t hi ckener were not effectm§%|$e0adse t odvd not dissolve uniformy in
this fornulation. 18 |5 |l i kely that they woul d be suitable thicke#ers in
formul ati ons contalﬁgp functional 45 trgatlng chem cal conpounds ot her
than those specifieg&3d~this PLES & exauple~ 45 and in which they woul d be
sol ubl e. The basic ﬁ@rnuraribﬁ ﬁfalnéﬂ"ﬁﬁéAfollomnng melght per cent

concentrations of c%rrp:onents DIVDHEU 73.8 50
Zinc nitrate, 30% 16. 4 Foam ng Agent |

1.1 mgo[)qenh %Agent oo D , 8.2 Wetting
Agent | ing Agent || 0.1 To
portions of this for rrul ation, various anpunts of hydroxyethyl cellulose or
55 hydr ol yzed gu gumthl C gers wer e added and the viscosities, foam

density and 55 foam "'Iaf HE8&FSeach nodified formul ation were

determ ned. The fornﬁ'l;gﬁlﬁﬁ‘tﬁ%%”f oaned as described in-Exanple | by

m xi ng at high speed for five mnutes. 17

1, 585, 873 I [ 1111 The Brookfield viscosities
were determned at 10,420, 50 and 100 rpnms with the indicated spindle, at a
terrperature of [er)] Em/u:g@ swseg to determine the
penetrability of t&le,ﬂ %@;@e fREIZS In this test nultiple layers
of a 50/50 pol yest;ér/ tton fabric were placed in the surface of the foam
and the length 5% of time necessary for the. first penetration of the
foam t hrough all the | ayers was 5 reported. Jt was noted that thicKener
concentrations upsto 0825 wed m.\ge?cen:ta\co,uﬁd be used and good penetration
and f oam br eakdows wer'é o@trap%edﬁbw t FR&3BNEN better results were achieved
at concentrati onsé)el owg0. 25 wei ght pgycent. At higher concentrations

wettability or perge rat€on of the _fQ a@vvas tgo slow for 10 comer ci al
o~
use. The results & t%ﬁu@?%@d@;&m\r e S os s 10
18 o o= 6"“‘“‘"‘” 18 1, 585, 873
18 19 * 2 - 1, 585, 873
19 ® co N =
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Exanpl e 10 A wash-wear fornul ati on was prepared containing the foll ow ng

conponents: DVDHEU 2,210 g. Zinc nitrate, 30%

492 g. Saftener | 246 g, 5 Foani ng

Agent | 32.4 g. Wetting Agent |

12. 4 g. V‘éttlng Agent |1 3 g. Drect Red 37, CI.

22240 3.5 ¢g. 10 - The above textile treating conposition

was netered,to and foamed in a 10 conmercially avail abl e Cakes M xer, ‘,
Model No. 4W9( " OCakes™ is a register ed 'I'lrgignl\/ar k) The foam pr oduced vl\@s

conveyed to t ST
cotton fabric passing over the nozzI e orlﬁxnmeledﬂ slit of the f oam

appl i cator chamber at & v@guweprfrmylation wasprepated °b‘?éﬁ““‘ﬁ¥ thg flloyipe Seppgusnty s

a chenical s add-on of about 9pwgbghy percent. The widthhxhgthe orifice in
the form 45 agpl i cat or chanbgincwitfatey30% ed; the details 492gth| s series of

er, g.

experi ment ar e “set forth in T%;ﬁnéﬁggl ?W TABLE A Foamli‘_‘g Appl i cat ot
Head — Pr oduci ng Wetting Agent I 12.4 20 Chanber
Slit +  Conditions Wetting Q%earn Size Wdth 3 g Press -
Speed kensity Foam Direct Red 37 @.1. 22240 psig 358 RPM
gm cc Pene;df at Ion %ﬂe ab %extﬂe ?reatl ompos%wn eter't\alg(éo amh 9 19 6 10
Poor 25 commercnal?Y ilable Oakes er, Model NOBIOMHA (“Oakes’ WBter oor
Fair 25 390 . Trade Mark]) The foam pdaduced was conddyed to the foanDagpliéator Hexdsel | ent
390 . 030 here rdescnbed aml;gpphed to a cotor(falFic p ?yqrgmnoglp orifice or 015
30 Med,s shth dd 9mber ﬁ:aspv f la:bouti ?E " rntl_mute tt?l ol; d 5

ac add- weig er e wl [») TII1CE 111 The
0. 046 Poor 30 appli chamber was d the dett)allso is series of ex anent are set fdpth046
Excel | ent iB0al3®a@ below. . 030 30 0. 046
Excel l ent 84 0. 015 2 : TANBXE A 0. 050 Poor 84
0. 015 12 : Max 0. 116 Fodnxcel | ent The foam appl i cator

and a nozzle orifice: F&T ch 2 inchg a wdth
35 of about 1.5 inches¢and a I ght o%s@bout ppr 1 5gm hes. peharat.be center
of the base of the chagbper the[ge was Igcat ed adgoam i loss ppbd}t t hr ough

whi ch t he foar‘r?sc extile84reati n?s conpos32ti on ofMedhi s | SGIL | er@mF%r ed the2s
chanber. Mounted at tRB®top of¢ he foagfn app! L%gw on ¢ Mhe nozzle
having an el ongated slgf or Ol’oll i ce 403 dg they @ng% ? t he
chanber; the slit coul 8!4 be adjossted i n3oM dt h. Med t hi s 0.040 pabdirl cul ar

i nstance the sfqt dept3fP was alit 1.5 3Ihches. tmwe top ﬁé lip of 30
the nozzle tapered ouf rdly, downwgr dly a gn angl0 f b ?“[err] Two
foam appl i cat or heads ggere uae differiong in Si ze oarml S mc@f t he

chanber to which the nozzle was affixed. The first foam appli cator head had

a rectangul ar Hﬂ r“aﬁllcbtﬁ a“l“l@aPPtfh‘tmand
A e R e

The second foam applthd:aiaﬁuberhﬁa caeddfoalﬂgnlbtﬁb’onﬂm u@uﬂﬁibnmfowhemnw ewed
fromthe front wthte Slt Io‘g{{é lmnmtelgdh% champer. Mopnted gshedn ef t he

base of the ap%ucat“ Bgplenion < priag ot i e e

foaminl et neans werpe cﬁlﬁﬁhﬂ catheslitdepth E o@NS mdhsmﬁaoae of the lipZéT kIR
hei ght at the two sindezlectapiredyéutwirdly and dbvenrwardly at an angle of about 45°F. Two foam 50

Exanple 1 A wash- W?ﬁcP hr(l:gtze; em\:gs% lxegﬂi 'ﬂl&sfiWapphcato ﬁ}e g %Ia‘:'?cactt(gyw ar to

t hat . 45 configuration when viewed from across the front and had a chamber volume of 390 45
cc, it measured about 12x1.5x1.5 inches. The second foam applicator head had a
triangular configuration when viewed from the front with a chamber volume of
about 84 cc. In this instance the base of the applicator head tapered at an angle

. from the center where the foam inlet means were located at a depth of one inchtoa
50 zero height at the two side ends of the chamber, _ 50

head used in t# s exg lieated%‘;t ed of g’rpwmapph oﬁlﬁ\on 35 chanber 20
i fi r hadpg

Example 11

"A wash-wear textile treating composition was prepared similar to that
described in Example 10, but omitting Silicone Wetting Agent I. The textile
composition had a solids content of 39.8 weight percent. It was foamed in a manner

55 similar to that described in Example 10 to produce a foam having a foam density of 55
between 0.05 and 0.06 gram per cc. This foam was applied to mercerized cotton
broadcloth in the manner described in Example 10 with the fabric moving at a
speed of 25 feet per minute over the nozzle. The nozzle slit was 25 mils wide and the
chamber volume was 390 cc. The solids add-on of the foam composition of this

60 invention to the fabric was between 6 and 7 weight percent. After application of the 60



described in Exanple 10, but omtting Silicone Wetting Agent |. The textile
conposition had a solids content of 39.8 weight percent. It was foaned in a
_manner 55 simlar to that described in Exanple 10 to produce a foam
having a foam density of 55 between 0.05 and 0.06 gram per cc. This foam
s applied to nercerized cotton broadcloth in the manner described-in
anple 10 with the fabric noving at 'a speed of 25 feet per nminute over the
| e. The nozzle slit was 25 mls wi de and the chanber vol ume mas 390 cc.
osol i ds add-on of the foan1p§ggg§|t|on of this 60 |nv38t| to the

f mm%mhrjmwﬁ——#bﬁ—aﬁp%ew—ﬁ the 60
foam composition to the textnle fabric the textile fabric felgéry 87 the touch. The

20 f oa Qgg?g;ﬁg?ﬁ bric felt dry to
the toug‘}'& Butaf %ﬁgii%&gg&%@% S invention were
dred Becongs Itanmameb mrrmd omvatreechrtmm dnesamplér i ng. 5 At t hat

nﬂfamotsweeﬂse gcatids #out an
lntermﬁﬂ i s %:Tg?::; s gamnted 50, “60 ‘and 90 S
secondsmﬁpemifpeewa WEeies ré.ﬁ inhich tela phebfbaa tniuanyd each twehperature
orl8 sa tldacursi bythe ¢oniventianal yros meﬁhekgsulcbrarwmhmrlz@&n Tabiedhds atto[ err] and

t hen he 5 o washfiear pestermance pEpPe 8fat ure treatment.
(hen el e e IR e &5 {hock "on
i nt er rreellsabeohderycmgatsheemeaﬁedia&rdrﬁugsns hotmeeesando baiapgoaiwasies, W th a series
of Psanp Pmema thevr §hqtrﬂl$ﬁ priopertietr ¢ a%cbelo 15 and cured
by (e, SRR AGE :m%zpr, i epeera s Tabl e B 10

Fromt h@uxfﬁ $howed excélleh ‘ﬂﬂnl thQ% ed/\@&dlantBSdvidefide Q& tRnce properties are
obt ai nefabyic trkopetties mezsned aftert 20 Ionierlnmdeningrireatvemssi N -t he wash-wear treating

formul ation is continuously applied as a foamto one surface of the fabric.
It can al so be observed that the internediate drying i s not necessary to
obtai n good wash- 15 wear performance properties with our foanms and

t hat such properties can be 15 obtained in a short curing step at an
appropriately high tenperature of about [err] for about 30 to 60 seconds.
The wash-wear properties of fabrics treated with our foans showed excell ent
durability of the applied reactant as evidenced by the fabric propertles

nmeasured after 20 hone | aundering treatnents. 21 .

1, 585, 873 21 oa- 00 CO 22

1, 585, 873 . 22 Exanple 12 A wash-wear

formul ati on was prepared containing the follow ng conponents, in weight

per cent ages: DVDHEU 80.4% 5

Zinc nitrate, 30% 17. 9% 5 Foam ng Agent
1 1.2% Wetting Agent | - 0.4% Wetting
Agent |1 0.1% The liquid formulation included a trace
amount of a commercial tracer dye, it 10 had a density of 1.18 g/cc and

a total solids of 43.5 weight percent. It was foaned in 10



a comercially avail abl e Ease- E- Foaner, Mdel No. EI 000, at a ratio of 16
vol umes of air per volune of liquid and the thick foam produced had a
density of Q.073 g/cc. Foamwas produced at a feeding rate of 564 cc/min.
of the liquid formulation to the foamer. The pressure on the foaner head
was 20 psig. -The foam1 5 was delivered to a foam applicator head and
uniformy applied to one surface of a 15 50/50 pol yester/cotton sheeting
about 9 inches wide that weighed about 4 ounces per square yard. The fabric
was travel g pver t the applicator nozzl e pggsfglnze at a speed of 300 feet 21
per m nute for-efrNcFof—6—08%t——Secomi—Umder—tfTese apprTcatt on condl tions
the pressure drop of the fq@am at the nozzle was 16.5 inches of water 20
pressure drop across the f Cc vvlth AN €l ght percent .chemcal s add-on of
the 20 fornulation to t@e 4 g‘l—-@qm e hpﬁﬁnt—cu&&dml n the process

consi st ed.of suitable fedd, “Et-ake up and guide rolls for the fabric; the

f oamer and neans for d@'gvgrl ng the foamto the applicabr head,; and t he

f oam appl i cat or head. Ethg f,,pg,m applicator head 25 &onpr i sed a chamber
havi ng a f.oalmi nl et poi >G§BM&|§¥J<DC&I¢QQ«{JH t&w-ba&.esof the 25 foam
appl i cator nozzle nount e§F@Sthe ISR The Nt dr e <chainigeg di mensi ons of
the applicator head wer eﬂ:a ot 9.5 inches | ong by about 21075 i nches wi.de by
about 2 inches high, representing a total vol une of aboi@&=33 cubic inches.
The applicator nozzle con5|§tep of a two-piece slotted P:f_e'éd formng a
nozzle orifice or slot 30 283 ?Rgﬁ%gn@%gcgg g@g%ggtahoof t he chanber.
The slotted head, attached 83 50~ chanber body, ad".}a-'taper of 450 for
each lip exiting fromthe chanber the lips defines a slg)‘g wi-dt h of 0.064
inch, each lip had a height of 1. 5 inches, and the exter§gr edge of the .
i ps had an outward taper of Eé@&wlihe\feam«emaer\ed—me gnber t hrough the

inlet point in the base, ghéﬂ‘t%@'t‘har‘tb‘éf“"‘a't" a posTi v’ 35 pressure,
exited fromthe chanber th:?ugh the sl ot of the foam apqgcator nozzle, 35
and contacted the fabric a_.g was absorbed by it at the i cator nozzle

i ps. The fabric noved acr 2 and contacted both exterlcg ol i ps of the foam

appl i cator nozzle at the i MEREASHReCFHAN0 FBARS ﬁero_gt nute. Uniform
application of the foam on t @ fabric was observed. 40 EE

Exanpl e 13 40 A wash- g\Ear fornmul ation
was prepared containing thegipll ow ng conponents, in wei Bt percentages,
and a tracer dye: EU £5&RSSE2 |an=Ex "‘°ZY:E,'£0° Zinc Nitrate, 30%
15.1% 45 * 2 g R@Eoftener 1 o § 7.6%

45 Wetting Agent | < £ 0. 3% Foami ng Agent 11

0.9% Wetting Agent 117 8 0.19% The Iiquid fognul ation had a
density of 1.18 g/cc and&a gmt alnsc_a_,lgg =)

Al me&t b2 $43.5 wei ght
percent and al so cont ai ned iaﬁ‘f‘me:d& %chd, using the 50
same equi pnent described in #he imedi at Iy precedl ng exata;pl e at aratio of
25 vol unes of air per volunme of liquid formul ati-on; the §<§am produced had a
density of 0.048 g/cc. The pressure on the foamer head aﬁﬁ lines to the
applicator head was 18 psigrsz ”Th@gmm@—mlq eﬂgq-),qme surface of a 65/35
pol yester/cotton sheeting 33»; 3 = Fat ¢ Tﬁat”mias"&g"i"ﬁbhes, wi de and wei ghed
about 4 ounces per square yaHJI using 55 nodified comrer'ElgaI |y avail abl e
tenter frane and feeder means to convey the fabric acrosE@ he foam
applicator nozzle and subseﬂ@ntly cure the fornul ation. °F§abr| c speed was
mai nt ai ned at 30 feet per ggmge\sm@oan RERER Ouﬁtlﬁwé'ecgnd To insure
proper cure in the pilot scgl&Eepi " tent er tﬂyer a I|mtat=| on on the speed
was 60 i nposed by the equi pnment. Cont act time in theStenter frane dryer

o 2169,

E—
was 42 seconds 60 . . . ‘.2“5’
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23. 1, 585, 873
23 at 3600F. Tension on the fabric was nmaintained by nip roll and idler
roll neans. Inproved results were noted in this experinent when idler rolls
were | ocated on each side of the applicator nozzle slot about 6 inches
glow the top of the applicator nozzle lips and about 12 inches fromthe

ter of the nozzle orifice. The 5 . add-on of foamed chem cal

mul ati on was ei ght percent. 5 The apparatus used to
hy the foamwas a |arger veygis@m sim I ar to that describedyi n “Exanpl e 12
a ' ' 1 ' . The total
I nsi de chanber d| rrenS| ons wer Exa®lg Hches Igﬁg by 2.25 inches wide by 7
i nches hj gjf;ggf (Ib M‘Pﬂl“’éf PrEprded o taming §°"Yﬁ"’g‘f?m£f’“°("ﬁe opposite end. 10
The foam P ut| n plate was | ocated across the entire width and | ength
of fhe 10 chanber, DMDHEW 0| nt 4 inches frosa4he top of the chanber.. This
foam di stribution la?émﬁ openi ngs, eabtM?9.07 inch in diafeter,
uniformy located t ts surface an /'IV| ded the applicator head
into a | ower foam dwsttilhg lmg&mqn chanber and amejpper foam appli cd® oRr
chanmber. The foamentered the foamdistribution 15 chanber at the end
ravsng, 118 0 TR TSR AT SRE DI (g 15 Toam
distribu&lﬁgﬁmat p@meap (%] &hti fggveaunlformrlse
of the fmamesntaﬁr bdwolﬁmanf andalidthinkﬁam*ﬂweducemhhdtal’r&nsnwhfough t he nozzle
orifice 1 v@s %érgat aTieding wie of 56§r&§/ ﬁg‘i‘!“hce was 0.032
Creh w o Gt E@g o SR Eﬁm ! eyt the pressure drop
of the fspm0palEsaRot aama t 9 inchéh will¢ thatv¢ighad @ @teoms4 i nches of water
pr essur eper squaggard Tbe fabeid Wtahuaveumanvq‘r@hermppl!@tca mecqti“ copt of the foamto the

fabric va%d"é’é&"%’hﬁ‘?g B ﬁlﬁffm{ﬁ% SRR cont ai ning the

f okd owi &ss Ithe FBHY With KT cals add-on of the 20 DVDHEU
80. 4% formulauon to the fabn?i h25 Zinc Nitrate, 30% q 17. 9%
1 equipment used in the process comnsis g-up an
SOZE;' \r;\gt A d&gflﬁrﬁ he f bric; the foamer and n’gagy tap am to a} | d
0 t d the foam applicator head p hcator i qui
f o25mul atdoﬁﬁhn’sdﬂ@lcﬂ r Bavi ﬁgaaeimcﬁyapomt ceh&ﬂlyaocd&a ybat oflthd 8 g/gc and a 30

t ot al sdbaldi’gl?icamen%ﬂﬁ?l e thedon. Tl&gga%nz:%&l/&% eérm%io mspf several different
procedur} jﬁf lgf ﬁ&t Ismfgj‘ 33 l: lgﬂ §gn" duci ng equi prent .
AN Cakesyobie @bnsist 06T a “teﬁaﬁ RO nbRR drificdlor dlot 1, 740 rpm and a
pré&ssur eexu:hdﬁi@ ajosg gh ealenk;th hémeacthaﬁ‘m& Therslatell kea ,ra&shndetoaf:e 16 pwig to

pr oduce %‘? dy, had a% Pdfsafy Ez %’;asmg 00}9“@%’ berHie lips qui d f or mil ati on
was fed %ﬁd:tagfgt 1 éf:l ta(ﬁbigh hﬁa?npléeﬁae%gdq air to liquid was
about t‘ﬁ ughehe Eltet \bﬁlﬁt ﬁf)&erba filléthet dhembesdd | aeﬁosmoduced when t he
Cak®s Mweqsumlt eshfegma thetharnbet t@oysh wheyabat of tha fepar anphtalrprtnha!?e whess produced

e AR TR SRR AT o S o

pressur ethofabA0 was biggervedii s produced a foam having a 40 density of 0.092
g/ cc. The foam bubbl es produced in Phl s instance were slightly larger than

t hése prod \d ed t# one surface
of a 65/@5.,?@2 {?&%ﬁéﬂf&ﬁf e%?%ﬁém al-il;br |tﬁpﬁga¥lﬁ€£°§}pg€@dsure described in

Exanpl e 12 using the sane appl I cation equi prrent therein described. The
nozzl e 45 slit M S Jge I nch. The f%ﬁrgc was travel ling over the
ger

apglicator nozzle :,rﬁ%n;:r spéed of 300 fee mnute for angMCT of

0.0167 second. Appl Weaibg dgetarli formty was Stq:ﬁe.’(l or with the foam prdduced
usi ng the Ease-E-F @V :‘l‘ne f oam producé&a"o}m ng the GCakes M xer
SRR EHBAL uni ' s 'db i cat i

operated at 740 rp uniformty wa served on application of the

f ogm producieg righid RoriniRtiéHeas dvhsigof ORLYES £d adétalaBlids contdnt 640 Tpm  thi's
noR? uni f43iSrmeight prreenasrdralso wbmeinéda traver dyreldamrwabpiokcsd ssiveghobt ai s@d. 50
same equipment described in the immediately preceding example at a ratio of 25
volumes of air per volume of liquid formulation; the foam produced had a density
of 0.048 g/cc. The pressure on the foamer head and lines to the applicator head was
18 psig. The foam was applied to one surface of a 65/35 polyester/cotton sheeting
35 fabric that was 48 inches wide and weighed about 4 ounces per square yard using 55
modified commercially available tenter frame and feeder means to convey the
fabric across the foam applicator nozzle and subsequently cure the formulation.
Fabric speed was maintained at 30 feet per minute for an MCT of 0.011 second. To
insure proper cure in the pilot scale pin tenter dryer, a limitation on the speed was
?0 imposed by the equipment. Contact time in the tenter frame dryer was 42 seconds 60




Exanple 15 A fornmul ati on was prepared containing the foll owm ng conponents

I n wei ght percentages: DVDHEU 81l. 2% 55

Zinc N trate 200 129004 50 \\bt t ng Agent
IV 0. 6% Foam ng Agent | 0. 3% The liquid
formul ation had a . density of 1.18 g/cc. and a total solids of 43.5.weight
percent. Foans were produced using a conmer ci al | y avail abl e Ease-E- 24

1,585,873 - : 24 Foaner operating at 410 rpm

at ratios 61’"1023 13 and 20 vol unmes of air psgsgypl une of |iquid. The foanss
produced had tmmmwm

an appl i cator nozzl etasiF Fsnsign ap maintyined dffleryr ans.
G rerent o 122" el S B R S R
pol yester/cotton 5 apph tor RézIé 1ips and Aboud 17li epﬁdirﬁﬂié'fcerﬁ&toffhanéﬁﬁhhﬁ& The at an
add-on of <6 weiyht P o of foamed csenum @rmelmmswasrmht atreenat which the fabric$

was travel ling was v& 0, e ﬁ?“se ﬂ;g@ear}!&%vg unm"ﬁ\%ﬁ“ﬂ] ék‘gé}:lg'p
applicator ngzzle tQ:h &rmen@c mﬁﬁwglmu
wi de orif |-ce ~0 en| nogide b3n7 mcloks high it thé Foam\inlelt dad @ahd § heheslhlgh at)lﬂlebhﬂ’s di cat or

nozzl e was vari®d atlhef mﬁlsm!autwgciﬁweﬁdepamaﬁ °E|l§1"h flmyl qfélzﬁn 10 10

appl i cator heads. At Tﬁ atﬁmﬁ %ﬁfﬁé& ﬂ? ,ﬂ§, ﬂm‘fﬁj t hat
good 10 appl i cati Orbuped adaiAUGREe sFpHekor hBRIS oS RNek fohia dis@ib 1dn|cﬁ£tﬁber hid was
al so obser ved at tdmeuﬁveafnabegmheatmm chghler.i Thet foam oqupriredc thie Jparm distribatiemd

devel ops a roI g LERARY ﬂ{Foq %@f%ﬁ%ﬁgz‘@%t Arouiihe. '“g%}gé\zﬁall ak

a change in the foanﬂ,g HQ tb‘E}ﬁfoa Mﬁ tth &1{@&
were constructed so thhwbnt hefavd. d‘hhsldﬁn the noedle briifize 2 oonaﬁahrw:dmnlmnahwl d be

varied over a \%de é’"d wénﬂem hsmeesmdro f qspthe Fﬂ‘
described in EXanpl eap% 1ﬁln€ a5 4 Inches, g‘éﬁaaﬁﬁ%f&ﬁﬁﬁf B‘ﬁtalud O hanbel®
and a foam application er separ at ed1 oam di stri but lon plate at
a height of one inch above the base. App IExaatpbrMHead A had a foam
di stribution chamber Pﬁ@ngquwewesedwawgmwg the following ?P“I?@P?j‘?ﬂ‘“ b‘S‘r“th

per ges:
inches in wdth and a f oam appl i cati on chanber nmeasuring 9 inches
| ong by 3 inché§ in he| ght w t hDMIDHEWRO0 nozzle orifice am4ct1h adj ustabl e t s
fromO0.25 to 3 inches. The foanfig¢ Nitrdtesd®% on pl ate had oI es, each 3/8
inch in dianeter. In Applicati ? e foamdistri on chamber was 6
i nches w de and t he foam appl [ C%uﬁglA% qber could be a wxsted to a nozzle
orifice up to sjix |nches ngql;lm dt&at&étnhl S hegdr hg.d et he s ahi%n re;/‘c ﬁqnunber an:‘d0
size of holes. “The nQ ’
adj ust ed width of t&ﬁ-ﬁf olids of XE tﬁ?&lqth ertﬁn valﬁ.ﬂaa 5‘%‘% uce %; se ra ffer nt
adj usting the IocatHDakeoMlm,emﬁeltdmnpw ae irfingt erémoatnhl@l@

form ng two Io |tu fPF&‘Ffe§ ﬂ’é’élg altf amli?%qu °d“ m ator
Head B was use e u "’gﬁg"é ”e
During appli catlon od.att les prod &am 0t kel li)deﬁwast m 740 fms»elra

contact with both ndzrzblethan gse WmeptminchdtWMms wasepqmddsatlvmommt'lﬂlesefcahﬂl CS

were treated ar

ai .
orifice slit Wlﬁt h adfasﬁ&a&a QQ%Y :gs?i'ggs’“‘s““ S(%T@g thls,[%oﬁ ea c,ﬁ,ﬁg% '"g@ it 40

W dt h, I'nches and ( \Aigexrthdiy these lpmﬂpcddns ethe (B,Bes Mixer. The foams were applied to one

Foam F?gque f a 65/3% palpetet/potion she etlgg)@b the pmceq%ygd_i l? jed in
Densi t / cc Xamp s1 g the same gz(t Zwmpme escribe e nozzl:p 12

Y, 9 A45 sht w1d nch The rit\ was trayell phcat r_nozzle at ?5
1/4(3/4) 1/ 2( 1)speed of 300 181)1mute for an MCT of(®, 016’% ond Applic lz: rmity :

1/ 4(1) ° 3(1 1/ 2yas supenor w1th0h120am produced using the Ease-E-Foamer and the foam
produced using the Oakes Mixer operated at 740 rpm. Some non-uniformity was
observed on application of the foam produced with the Oakes Mixer operated at

50 1,740 rpm; this non-uniformity was attributed to the smaller bubble size obtained. 50

Example 15
A formulation was prepared containing the followmg components in weight
percentages:

DMDHEU 81.2°/,,

55 - Zinc Nitrate, 30% 17.9% 55
) Wetting Agent IV 0.6%,
Foaming Agent 1 0.3%

The liquid formulation had a density of 1.18 g/cc. and a total solids of 43.5
weight percent. Foams were produced using a commercially available Ease-E-



40 A 1/ 4( 1) 1/ 4( 21/ 4) 31/ 4( 11/ 2) 0. 09

40 B 1/ 2(3/ 2) 1/2(11/ 2) 31/ 4(13/ 8) 0.09 C
3/-4(2) 3/ 4{15/8) 31/4(13/4) _0.09_A 1/2 (11/2)
11/2 (11/2) 4( 5/ 8) 0.06 B 3/ 4 (5/8) 11/ 2(11/ 4)

(1) 0.06 45 C 1(2) 11/2(11/ 2)

/4) 0. 06 45 Exarrpl e 16 A wash-wear fornul ation was
epared containing the foll ow ng conponents in weight percent ages: .DVDHEU
. 2806 50 Zi rpggg\{ngr ate, 30% . 247 9%

50 Foam nNg Agent TIT1 6% V!.',‘[.LIII n i .
0.3% TheF‘I’ﬁ gﬂfffﬁt’(ﬁﬁﬁ&ﬂl&m °fal°d'é 42 ofyfmes of Bp \@blmeaﬁd a total solids
cont ent ﬁhvé}?dﬁ,o ,5%1 a‘:c %‘ dg“f'd; § ac l@'g"?merm ally

avaj | abl differamefabricsob 65/35 p ateie/eomﬁ (Fabrtca ), Q gnd 6 vol unes of
ai r> per (Fabug® aotﬂal fegnt cofton{ Falrig C)@Sanfadd-mof pechnatln 410 rspm

Sat i sfacg %ﬁf LB gﬁﬂc}‘i '“‘& grie P‘f'@(’@f’oﬁlﬁ‘é@? 15 m nutes and
densiti e sc'rfgl t% gﬁ% agﬂ;:mwaé aé?tﬁ%?%‘fe Kiiv afige f 0am was. appl i ed
usi §o a dppbicat axmptzecwds oariddead u&hj hiatles a d)4’hgc Y usin d'ﬁ‘éﬂ&&ani n he| gﬁ.t Jhe
1 appllcator heads At these applicator nozzlq_sl gga 3 was found that good
it1

25 to B SR SR P s e ohenenin oo a an angl e of

45. The dpeeusiahd e as'R€lNast 1éhahg Fhozzl e orifice or
gaps For ﬂtcatedhméﬁusmhdhrs h!@mnbmelreecoa pictedaé tat thiawatgh t he base and
fabric w %_meg‘fl P‘@t'hbtt” g Sﬂﬁ “fo”a&OO fdet per

1 cons f f
m nut e fa,amaé}a rated by ty1(7)

appl i catat erhemlasof omam/afbdve the base Apphcator Head A had a foam di

(cggpar Bg}; tloaﬁ?’ﬁl%ﬂ‘%‘ﬂ"%' yhing h%llmg}ldttmmdfa)l | owi ng

es in height with the
conpone ﬂﬁ% f&ﬁ&ﬁféﬁlﬁ% The foam distribution plat 20 81.2% 10
ZI nc Ni tlra&tH halé30oeach 3/8 inch in dlamet .19% pplication Head B the foar:]-O Vetting Agent

dgt"?“twﬂ ChaMbell dnAt"tsemqytasd thof nwnlmatlelt‘l chemberbyuld e pr ocedur e

€

fobg ovedd t;@f oy céjr'ﬁ mﬁc 1 widshirihis i% dt‘éqs‘WFa foam that had a
€

densi ty adfu 08 'k yer ety t uriat i sfact ory
and it @dmbttdigrtbq lot;a;loumf 0 nﬂmea ell tv\?dSnozzle Irl;bf;gnﬂhg)a;ss of this
“i nvent i QPpet | a FE‘F‘W ¢5£§ i vasyaed shown 15 not to
beven n AL PRI ver o pr epar ed as
f ol | ows :undér which the fabrchwéi-Qtreated are summanzed mt gtable wherein
81.2 the nezale prifice slit width and water 2€ssufe are fepartedt e, 30% 17. _9
17.9 Foamng Agent I gien 0-3 OGHaIf-Iifeanu'éles ]
- ations were foaned in the
manner Si m I ar tﬁg%atgl?t‘%'é@b Bescfndrgwa'frspﬁxsﬁ misks Forrmul ati on A did not
préduce a fa oam denS| /06@ Formul3tion B
pr oduced a%?“tmlssfgé(ias&/f 'f" At };pg a SI z t Y#S43 nm and a densi ty
of 0.04 g/ccp when /4f oarrer, oper ) at 210 r Usi ng the procedure
and foam appC€Cicati om pad desmm ed in ¥xaopl e 16, o.ne foam from
40 A 174 (1) 1/4Q21/4)  31/4(11/2) 0.09 40
B 1/2(3/2) 1/2(11/2) 31/4(13/8) 0.09
C 3/4(2) 3/4 (15/8) 31/4(13/4) 0.09
A 172 (11/2) 1172 (1172) 4(5/8) 0.06
B 3/4 (5/8) 112(11/4) 4(1) 0.06
45 C 1(2) 11/2(11/2) 4(1/4) 0.06 45
Example 16
A wash-wear formulation was prepared containing the following components
in weight percentages: -
_ DMDHEU 81.2%
50 Zinc Nitrate, 30% 17.9%, 50
Foaming Agent III 0.6%, :
Wetting Agent I 0.3%

The liquid formulation had a density of 1.18 g/cc. and a total solids content of
43.5 weight percent. Foam was produced in a commercially available Ease-E-
55 Foamer, at a ratio of about 13 and 6 volumes of air per volume of liquid, with the 55
foamer operated at 410 rpm. Satisfactory foam was produced having a half-life of
about 15 minutes and densities of 0.089 g/cc. and 0.2 g/cc., respectively. The foam
was applied using a foam applicator head 9 inches long by 2 5 inches in height. The



30 formul ation B was applied to 50/50 pol yester/cotton sheeting fabric
at a 9 percent 30 add on and a speed of 300 f eet per m nute. Uniform

appl i cat4—e = Q 0aNE aS
oper at ed at 485 rpm the foam pr oduced though it had the sane density, had
a bubbl e size of 0.043 mm, and It would not apply uniformy. 35

Exanpl e 19 . 35 Two fornul ati ons were
prepared containing the follow ng conponents: A s B DVDHEU
81.2 -81.22¢inc Nitrate, 30% 1585373 17.9 40 25 '

Foam ng Agent 1

1.
Agent 11 si ere spaced one T‘l the
e Sl ar to mﬁtﬁ?ﬁﬁhﬁ%ﬁ?ﬁ = %&&qﬁ o)
satisfactory foam wathe po2ltusifide owspeel of 10feet fey mifutedfof)sn MQTvof 0DhEsecond.
formul atien com ai ni Bxgeast whifegmityyefrapplication wahebsefvadoam t hat had a 45 5
foamhalf-life of 14 mnutes, while tlﬂﬁm 23 (%%J Lralr,ef)e of the foamthat did
fitain

not 45 contgjn the sil4 ?d?ﬁﬁlaﬁﬁxswﬂsq»réﬂamd& Pfoftowifly doMsbohéty i lwaigho NS
wer e prepar ed cont ai usumgtatzése foll ow ng conponents in wel gzht per cent ages: 50
A W&r

81.2
10
81.2 Zinc Nitrate, 30% v;‘e‘ftmﬁ %’I"{, 17. 9 vvétl gg Agent 1V 10
0.6 0.6 Foam ng Agent 0.3 3 55
Zonvl FSN ( Per f | ro- Attempts to produce a foam by the procedure followed in the immgdliatgly\/|
58r ?‘/act gnt (Pe uo Opre g example resulted i 3 ﬁ foam that had a density of 0.48 g/cc eﬁh y
den ty f this foam made it unSatisfact agd it could not be unifo !g aEE s\ﬁd
1,585, 873 . 15 the process of this invention. In this engp le W@ iting Waéft IV’BP& @ i he s

procedure siml ar tondhabe desdequdeforminglagempl e 16. The foam produced with
formul ation A had a density of 0.09 g/cc. and a,half-life of 5.5 m nutes.
The foam produced Wthfﬁ{mnﬁ{doﬂﬂwﬁem r}ﬁ y of 0.09 g/cc. and had a
hal f-1ife of 21 mnutes. Application of the two foa producgd on 50/50 5
pol yester/cott@m and 100 per pyMbHEOt t on sheeting fagi c resgjjed in good 4
uniform 5 distribution of tRBactNaomn3ddiion. The foalidas appl.9ed using the
procedure and equi prent descﬁzﬁfgﬂ‘?aml e 16. Exa’r?pl e 21 %686“ es of
fornul ati ons was prepared di g%t he amount of "t hi ckef -

added. The constant conponent =témpakivé or nul ati ons were as fol |l ows:

10 DVDHEU 25 81.2 Z| nc Nitrate, 30%

17.9 Wetting Agent Thlesclﬁfo%mulatlo:ls weredfga o at descnbed in 25
e ormulation id n m, 1ts lensit

0.3 15 FOI’ dcOFbrilultiéh BlpYodiced 1§fa@6}¥ fga% 2 3

Brookfi el d vi scosi tymmfand a&etﬁuyzofo g/ad: art:%foaﬁe:rwasbﬁmmtmmmtﬁmmﬁe 0.1

percent hydroxygt hylpfe Pﬁﬁ mdromn | \VT
Brookfield viscosityminas 675@?1”’ 7’°°,ﬁ$}n (8| "°a§' e at 30

30 r prr) and had a Brmelﬁol td/cmtacoxhetnyttﬁ fodrner wsspSpeaéte Qf 485 thtllfédm ON C’
cont ai ned 0.2 percemwed '!;0118%1 @rsmg/éqnw hgbd buhbbwezmMi mmamil ihad a
Brookfi el d visggsit yYHHd 1% apelx yaiformly. err] g ation D contained 0.3 20,
percent of the sane hydrwmetmton&@t&ty@ae&a”ﬂf R Bk Ldtgdneres COSI Ty
0 A B
DMDHEU 81.2 81.2
Zinc Nitrate, 307, 17.9 17.9
40 . Foaming Agent 1 1.2 1.2 : 40
' Wetting Agent 11 ' 0.1 —
s - These formulations were foamed in the manner similar to that described in

Example 16. In both instances satisfactory foam was produced having a density of
0.09 g/cc. The formulation containing Wetting Agent II produced foam that had a
45 foam half-life of 14 minutes, while the foam half-life of the foam that did not 45
. contain the silicone was 10 minutes.

Example 20
Two formulations were prepared containing the following components: in
weight percentages:

50 A B 50
DMDHEU 81.2 81.2
Zinc Nitrate, 30%, 17.9 179
Wetting Agent IV 0.6 0.6
Foaming Agent II1 0.3 0.3
55 Zonyl FSN (Perfluoro- 55
alkyl Surfactant 0.5 —



cps at [err]. These fornulations were foanmed as described in Exanple 16 to
produce foans having a density of 0.045 g/cc., and the foans were applied
to 4 ounce 65/35 polyester/cotton and 100 percent cotton sheeting fahrics.
The foam 25 applicator head used was simlar to that described in
\npl e 15; it has a foam 25 distribution chanber neasuring 9 by 2 by 2
.bmry: es and a foam application chanber- measuring 9 by 2 by 0.75 inches. The

zle orifice was therefore 0.75 inch wide. The foamdistribution plate
v4d 265 hol es, each 3/ 16 inch ir.58.8eter. The inward taper on26he ~~

Shesd o ol %gé%'éﬁf:ﬁa‘ A e O TRV

appl i cat ioD515 wiirfut f amrp fotucetl vith femSlatior] B hdd 4 denbitySof o9 goel fair
for %ml at rmhhqga Wsa‘@wnha#tm iobthe yyeasfo egradlséd oo}58i ni ng t he
oW n§ cotton sheeting fabric resulted in good umforrgl 2 3% -

f ol

7 The fi
Zinc Nty e rlbed o Ex ple l6e oam }ﬁs boplled using the procedure an 35 Wetting
Agent |V 0. 6 Foam ng Agent I - 0.3 The

liquid for nkl a;lesooq fhad, a S ot al solids™Content of
4316 vei i PRSI cegﬁﬂa&'éé B m e E e b e ey o) eedi ng
188 40 cc per m nute of the formul atlonlntothefoamer vm% sufficient
air to produce a 4 MBHﬁﬂth had a den5|ty8(bf2 0.02 g/cc while operating
the foanmer at 410 r °Lm ‘E‘ Iémwas appl i ed té the surface of a 50/50

poI yester/cotton she:a&gm ni c at an add-ong@f 3 percent using the
Fli rat us descrlbed I n Exa )l e 21 but usmg a nozzle orifice vmdth of 1

i nches ‘FTI\‘% gpven M it ‘Efrr]
bl cht R A %"i"s'ﬁfumhﬁ e DR e nut o and
a pressukss at 48 singa o. ﬂspﬂﬂldaue rmahﬁxthaaraemswfﬂdaisbaaﬁomhe fabric. Good

un| orm &Eﬁ &E‘ ‘%e @gg‘:llgmﬂubﬁ pre wetting the
fabrl c %)P ggg lc uf% rﬁ)ﬁ ol?éfld osit o(FSQ‘% foa of this
i nventl PIGS238E A il ver€ Yeuel s dbsc :96 A4l Blalple 2% 50 prepar ed
cont ai ni ng>dtl¢eef05rod haying oty 0O g/ce. .namllethge mpwmembhedlm/m-lEU

u ol on and 100 percent ¢ m
629 Zi ngpglqlizator %d):x?e /vat;’as snm? 5) hat describe %‘E%e 15; ?hasbee f?P v 26
distribution chamber measun @r}ﬁ nd a foam application 6
55 Th| s f:mmw ﬂnbasom anﬂﬁi mthtsn het imzzlEaa&eeEndicmambremer ating at 410 rpm
and a fe fs’em llm“%v'eteh!l éﬂ@‘?ﬂ‘rﬁ%ﬁhd@ i md Grty of 0.06 g/cc.
Thl e m taper on the downstream lip of the nozzle orifice was 5°.

abri ed of 300 feet per inute was six weight percent. Th Rf
27 appl i eéplfwl s R rorth %Mﬁj@ﬂkluflﬁeéﬁalfﬂﬂbﬁbﬁnﬂﬂ mtus described in
Exanple 21 and a nozzl e or|f|ce opem ng of 0.5 inch at a fabric speed of

300 feet peR e. f oam was achi eved on the

pr e- wet fabrlfgr E 1°P Ne® Bregarg‘L é‘égm%g’agag’gé"gtcﬁ P80 ¢ was 0.5 inch of
water pressure. WiedMbDHEHane foam 5 Wa$|app| ied to the sane fabric

t hat had not been p vbétl"ilte-t pressure drop ggross 5 the fabRfc was 2 5/8

I nches of water pre ﬁ;‘ﬁg,‘ l e 24 A fornul gki on was prepared contai ni ng
the foll owi ng conponents wei ght percent: 1 DIVDHEU

81.2 The liquid formulation ]1&1 aZdemsxtprftl ridglee aBD&total solids content of 17.9 Wetting
Agept | \/43.5 weight percent. Foam was p@pd?ced using the Ease-E-Foamer by feeding 188
4Y cc per minute of the formulation into the foamer with sufficient air to produce a 40
foam that had a density of 0.02 g/cc while operating the foamer at 410 rpm. The
foam was applied to the surface of a 50/50 polyester/cotton sheeting fabric at an
add-on of 3 percent using the apparatus described in Example 21 but using a nozzle
orifice width of 1 3/16 inches. The inward taper on the downstream lip was 5°. .
45 Application to the fabric was at a fabric speed of 300 feet per minute and a pressure 45
drgp of 0.25 inch water pressure across the fabric. Good uniform application was
achieved.

Example 23 »
The effect of pre-wetting the fabric with 60 percent water followed by use of
50 the foams of this invention was evaluated in this example. A formulation was 50
prepared containing the following components in weight percent:

DMDHEU ' _ 80.9
Zinc Nitrate, 30%, 17.9
Wetting Agent IV 0.6
55 Foaming Agent I1I 0.6 55

This formulation was foamed using the Ease-E-Foamer operating at 410 rpm
and a feed of 125 cc per minute. The foam had a foam density of 0.06 g/cc. This was



Foam ng Agent | 0.3 This fornulation was foaned in an
Ease- E- Foarer vmth the rotor operatr ng at 15 - 410 rpm using a

of air per vol ume of formul ati on. The foam produced had a densr ty of 0 078
g/cc. This foam was applied to an 8 ounces per square yard, 50/50

pol yester/cotton fabric sheeting at a fabric speed of 300 feet per mnute
at an add- on rate of 4.5 percent under the same conditions described in
Exanpl e 22w tR7a 20 ° nozzle orifice bp#7hg of 1 3/16 inches. 27

Excel [ ent uniform teX) @30 RIQ Fe-\ye‘%gotto ﬁe t1 usﬂx aﬁatg{&pcri%gd 9i§ar£|n§21f abric
was 2 7/8 inches oOfagiQirzle GeitRBRbehi Qrfﬂi:l abeed Bf YBTedd hODAINEW.
cont ai ni ng t he f ol |'Gniformy:apblichatidn 6ﬁrﬂm @nﬂw@Sc «¥ed ord4he pre-wet Gab8<=Ialnd thzdS

WAt er 5 pressure drop across the: 5 inch of water pressur;. When th%
Agent |V« :ﬁs a%;;lll: h lmng h% Jl;!ltveelnlpre-wet the pressure drop aCJ(‘j)S 4 | b.

The pH was adjusted to 5-6 vm th acetic acid and two foans were produced
having different foam densities usi ngrthExaEthe%E-lF aner with the rotor

operati ng 36 at pe]?’c%ptfqnﬂwmn was prepared containing the following components in weight

30 Foam A B Density, g/cc 0. 03

0.057 Hal f-1it%®, nin DMDHEU 5 Li qui 3eed to foamer c¥c
' 600 percent

mn 125 125 35 ‘t? vwere applied t

pol yester and to 65/ 35 pol yestﬁ; @ﬂt135 sheeting falyic using the

appl i cator head descrlbed I n_Exanp Ie 21 wrth the nozzle orifice ad] usted to

a gap wdth b? ween, g oS farmuiation w ;sg-ﬁé‘or'aﬁrvr' dbgaflg @HQ‘J 15
e

0 02 0 s e R ST
the nozzle, total we078agiet: OIhldN&ﬁ aSIV&mglhdl t@e{nc&l’dunceﬂﬁaer square yal‘NléOISO

appl yi ng Foam A to Rdixesterationfabeiny he H etpEr il te%%
openi ng wer e ockefl M AT méaﬁﬂr B S (e
fabric. The foam agredsiive @kdpedcrddy &ﬁ;,wawasmumh aterapp tO the
fabric, leaving the fabric essentlally dry to the touch. After standing for
a period of tine, the‘?ﬁ}' edfa for 3 mnutes to

s Example2p
fix the dye. O ear def %10 m“latfon vﬁaé pffgared °°malf"tnﬁkhe[£ﬁ VJlr('fbt ained. In a

similar manner, the entire fabLatg muiig‘eemGFsve&I #)ed by 6.81b.renoving the ta

from the nozzR®. Foam A was usWatefo a ¥apatterntb6 / 35 5
pol yester/cotton with the sarrep§a [H The pattern &ffect was attained
by positioning a stencil between the ozzfe and fabric, the stencil noving

at the sane rate as_ t |#hefpibwasadjusted tohe—§ witlhad@Oc acid amliwodonnfsrwsm rrhducebz z| e
orifice. The dyed aﬁ'% different foam depsities {ngthe, Eased Fragigrwith thy rotoseperating ¢ | eay,
definition of the dy d'tas was npiHel. Foam B was gpplied go 100 percent
pol yester in the same mannepehdyGriapl etely dye thggefabri cosyni form
application and even dyei ngHaii, mserved. A section of tise fabric was
sprinkled with water after Mﬂeldffﬁﬁdmfna@emmed i2e 55 12¥abric taken up

on a roll, st qed abo%he%ﬁ!%ﬂia&gﬂ%@o egﬁlﬁé}?@&t gﬂ f65/>§ r&@%‘c%ﬂgﬁ 5535

[err] for 3 minut €Ssheéting heriozalé €S
where the water droqnifebSidMﬂiatqjeFuswtdﬁdbetWWnaionlq hlstqirﬁcﬁelscfaTbe&mca%fas er dye

fixationis r ecomm?@égg ata sp feet per minute across the orifice, contacting both 11955%5 873
he nozzle tgé et d -on was 14 w l%ltx fent

28 Exanple 2 A corbyhaf M6 & the PoifBeAlsiBbns/ R InPhRAAT ed 40
containing the opening were blocked with tape and a striped pattern was obtained on the fabric.
The foam, as in other examples, was uniformly applied to the fabric, leaving the
- fabric essentially dry to the touch. After standing for a period of time, the striped
: fabric was heated at 420°F for 3 minutes to fix the dye. Clear definition of the
45 pattern was obtained. In a similar manner, the entire fabric surface was dyed by 45
removing the tape from the nozzle.
Foam A was used to apply a pattern to 65/35 polyester/cotton with the same
equipment. The pattern effect was attained by positioning a stencil between the
nozzle and fabric, the stencil moving at the same rate as the fabric, as the foam
50 exited from the nozzle orifice. The dyed areas of the fabric were uniform and even, 50
and clear definition of the dyed areas was noted.
Foam B was applied to 100 percent polyester in the same manner to
completely dye the fabric. Uniform application and even dyeing were observed. A
section of the fabric was sprinkled with water after the foam was applied, the
55 fabric taken up on a roll, stored about 48 hours, and the dye was then fixed at about 55
420°F for 3 minutes, a random pattern was observed showing lighter areas where
the water droplets were deposited. In all instances a scour after dye fixation is
recommended. .



fol |l owi ng: DVDHEU 24,270 g 5

Zinc Nitrate, 30% 5,370 g 5 Wetting Agent
LV 180 g Foami ng Agent 11| 180 g latyl
Orange 2 GFS 3,540 g A portion of the above fornul ati on was

diJuted with 25 percent water, the pH 10 adjusted to 5-6 and a foam was
roguced as described in Exanple 25, having a 10 density of 0.046 g/cc and
amhal f-1ife of about 9.4 minutes, by .feeding 376-cc/nmn of the

gation to the foaner and ugisggsman air I|qU| d ratio of abogg 25+4. The
POryesST er/ cottom faprrcusTg LIF'E'q'U'r'prrent

nozzle orifi esCr | F’;ﬁ %rrg 25. The fahri¢c was noving at a
speed of 2§ ,f,gm ina “ﬂ"eé”f PE 2HT filh QBN AN RIER 161 UMW YEcond. The add- on
to the fabric was 4.5 15 weight percent of DVDHEU and 1.5 wei ght percent
of dye. When the fabﬂl\ﬂ)ﬂéﬁ 40£le| .y dyed, 29r27ﬂmrm application and even
dyei ng were not ed. T ted fabric §ubsequent|y cured at [err]
for 3 mnutes. The SFBﬁmQ n‘(\@ﬁ used to pringgg pattern on the clpth by
the procedure descri bewyl OnngxaGpSe 25 CI ear352®g definition wa® =

obt ai ned. ThE ﬁijﬁ& S t hat sever reat ments, 20
n s capaaE sty e b A A R e
i nt er nedi aéneitydlofy0.og ernaa mumfme db&it Rinute¥, Byl fostings37e ecomrended to

i mprove c1=¢dmmqﬂ edorthuleti he foen anlae'sllqmdmdlorcéme%ahy | oose dye from

: the fabri §nﬂ£%§mt; dggzdb? 1?1/:;55x§r(:|lycsmi;h§‘? _I{Elggsmvg?g‘é‘gwspeeéo%par ed contai ni ng

t he 50l | OpMedlgkr minute, for an MCT of bric was 4.5 15 5.6 |b.
Wat er welght percent of DMDHEU and 1.5 3@ighit pebcentViffidy¢. WheAgierTabric\as

dggw T plication and even dyemg rejnqted. The)foam-treated

\2/\é3 t l b. F su sequper:ltpl);l ?:urcd at 420° te?‘l%e 2ame foam was. used to 30

I ng ttern on the cloth by the rdg rEﬂgles&r ed in Example 25. .

Hydraoxyet mt obtdifed. The data illusttat@éithhtone ¢ ly@&e Qﬁ‘é‘d’trh ] in Bxanple 21.
The pH of intthie eiserbmblvalsh-wnr\md;d gusmwncwslsaﬁd withdut intezinediataci d and f oam was

produced fm % %"Eﬁg?:rg‘ ef '|°ém e offickinegah had a density
of 35 tj‘] C Was app? §§1?1°sf B57 éhe 5 yester/cotton usi ng the

sane procedures and 35 equi pmErdmpls 2T |n Exarrpl e 26 for an add-on of 1.5
vei ghit perce‘?'lldyﬂipém“]ﬁ&ﬂ?lY@ﬂ?%ﬁddﬁptﬁ'&}“mﬂwf%"&axceI |l ent and an2®venly dyed

fabrr c was obtained, | Aot Grapief PERsand after dygeyfixation by heating at [err]

for .3 minutes. A porwatd of the dye fornul aBamb was diluted with five tines

its weight of 40 WMrAgeﬂtHVs was padded bhtbo the fabric and dye

m grzti on eval uat ed Test. Met ho -1974. For conparative

pur poses a swatch of Hg,&r.gf,tA rrcwu@ag-ed fabri gog4 i2ken i mredi at el y3%fter t he

foamed dye formul ation #gge A¢aRcaRAlih efhrigle 2. Was al so evaluated for dye

mgration. It was observed that the fabric treated with the concentrated

dye forrrul T‘Grl’ﬂlﬁftt yl aWPWI“P a @vas essent | ally
o e R S

padded f Oé hﬁé\dxﬁ mfm&tid@ném Wgﬁﬂﬁvd&ﬁ héﬂtlﬂﬁ atio
val ues obueniformity \flassme!lm atldast mlndmddtlewwas ebta‘i%damth h8'018%1d respectively.

At t ent i onafies d¥g fixatip ti 362/ 77 (Serial No.
1505670) prrf’*?éﬁ& ?03% L IO N
WI th 50 Tesi Othod 140-1974 For comparatnvc purposes a swatch of the foam treated

, ke jnemediately a(tersa ion hpd d di |
sur f ace t sa‘m?%féfl atﬁ’off ﬁ&ﬁ%ﬁ%r@%ﬁ fﬁt& %/ag'? Wi ![ Leﬂrey

subs4¥ at ee IySnd apd gyat SQﬁ th S Mrea&alvdthcmepmscea laad bei gg a foam
having a paslded fdemglation shdwekreersdve(OS ptapodiced dye migration. The values
obtained from the test procedure were 4%, and 48.8%,, respectively.
Attention is directed to our copending application No. 20362/77 (Serial No.
50 t!585874) which describes and claims a method of treating porous substrates with
oam 50

WHAT WE CLAIM IS:—

1. A foam composition for continuously and directly surface treating a porous
substrate and which breaks on contact with the substrate and is rapidly absorbed
thereby, said composition being a foam having a foam density of from 0.005 to 0.3

35 gram per cc, an average foam bubble size of from 0.05 to 0.5 millimeters in 55

diameter and a foam half-life (determined as hereinbefore described) of from 1 to
60 minutes, said foam composition comprising functional treating chemical
compound, foaming agent, water and optionally wetting agent.

2. A foam composition as claimed in claim 1, wherein the foam density is from




55 gram per cc, an average foam bubble size of from0.05 to 0.5

millinmeters i 55 di-aneter and a foamhalf-life (determ ned as '
her ei nbef re described) of froml to 60 mnutes, said foam conposition _
conprisin it bg onal treating chem cal corrp,@ygt;q foam ng agent, water andg Q
optionally Crng agent. 2. A IUdllrLUIer5|T| orTascHar et T Thar T

wherein the Toam densit fr 28 Example 26

1, 585, 873 folloéln :omblnatlon wash-wear and d%o%ﬁgp Qvas) prepared pontainipg the

wash-wear and dye fornmul ati on was prepared containing the follow ng: DVDHEU
24,270 g 5 DM&HNJtrate 30% 24,270 g 5,370 g

5 Wtting Agent |V %;';fn]:“ oam ng Agent53 F 5
180 g Latyl Orange 2 GFS Foam,,ng g A portlonl the above 2

formul ati on was dil uted W|th 25Lpelr(ma z/\anr the pH 3(340;; adJ usted to b

5-6 and a foam was pr ,jjﬁ gle Cri ul n a havi n dgnsmy of
5,045 o/ cc andra | oagn KR! Aokt s i E% ER e m
of the fornul ati on tdentityco ch&ﬂ aUBam Qalffifeadfrabou inbRs,| by t@édnﬁhlbm

25:1. The foam was aﬁg%}geﬁlths@r@smﬁi %’é gn%g:%%mm afreligu:g@atwsuf abput Pel.

equi prent nozzle ori Qggs a@r‘@ ne pauiRr ‘%& g s
moving at a spesd Offe ute. forl ENCMCITSIE (1008 beofond. THE adad e ko bat 45 1
second. The add-on tmxaneerR:abrofDMmBEﬂ,aﬁdliﬁeig&tngkdempﬁlagemmofthmw&isan
1.5 wei ght percent “" dyedypn §n émnis he f?ﬂtﬂftvﬁw

appl i cati on and evenpr yal 31@“3&&3 O%mﬂé%% 4 Eg' e
subsequent |y cubed adefihition }/as‘dual lel'Hc‘:LHaﬁSllus hres thatGne WeévetabRéathmentRr | Nt 5
a pattern on the cld hhlb :’? A ;{@gﬁ%ﬁ}rﬂllb‘dﬂnmﬁag% i;@wg;er@h@a; 20
definition was obt ai g&giﬁ éfjﬂl r ckingaad
treatnments, 20 in thi s“é“a \Nath-gg %gslge yy ﬁ‘F::Daneousl y and

W t hout intermigl ate dr |ng steps. Scouri ngmﬁémr dye flxatlon S
recormended t 02P npr ove A Atsciermidation vaserepprsd camaiging thsfellewiess, and renove angs

| oose dye fromthe fabric. Exanphfl Gringe2 GFs A dye §p [ prul ation was
prepared containing the foll ow Wgter 25 L3 yb. Orange 2 G-S

5.6 | b. Water x?gngg:‘fge:;gg 4 Ib. Wetti llhgent Y,

2.1 I b. Foam ngoAgent 111 1 4 1b. 30 4

Vetting Agent I Hydbo Iellulose" LTI %
Hydr oxyet hyl Cel | ul ose* @ descrivil iR BxAfpRcii bed in Exanple 21.

The pH of the fornul atlon was adj usted to 5-6 wth acetic acid and foamvvas

e s e

sanme procedures and qu meﬁmus ppllcal
wei ght percent dye. ltyatasmeLmHMametv lmdéabuewemalmddbtahbdvsnhq dyed

fabric was obtai ned, aﬁﬁ ‘ﬁgm“%ﬁ" ﬁg"‘%‘f 3f'ﬁ'.?i?af‘£v 0 6 p{u g@& Godtorl €7 1]
for .3 minutes40A pqwtté hib wad rmfre dn@'ayé’\ﬁlﬁ;r b s yﬂAi “©
times its weight of Tt Method\/aﬂ(bt974'll?br3:o scsrxisyratdhmffﬂad)ﬁoam tanddd e

m grati on eval uat ed

o basesa baat anoriBH A téd:m’”&m:ﬁﬁtﬁ:? e 'fﬁfi%f'ﬁth
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Attention is directed to our copending application No. 20362/77 (Serial No.
1585874) which describes and claims a method of treating porous substrates with
50 foam. 50

WHAT WE CLAIM IS:—
1. A foam composition for continuously and directly surface treating a porous
substrate and which breaks on contact with the substrate and is rapidly absorbed
thereby, said composition being a foam having a foam density of from 0.005 to 0.3
55 gram per cc, an average foam bubble size of from 0.05 to 0.5 millimeters in 55
diameter and a foam half-life (determined as hereinbefore described) of from 1 to
60 minutes, said foam composition comprising functional treating chemical
compound, foaming agent, water and optionally wetting agent.
2. A foam composition as claimed in claim I, wherein the foam density is from
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