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Title: FOAM CONTROL COVPOSI TI ON AND METHOD FOR CONTROLLI NG FOAM | N AQUEQUS
SYSTEMS  Abstract: The invention relates to nmethods and corrp05| tions for
controlling foam i.e., defoaning or inhibiting the fornatd nDEEr#B%eof, in
aqueous systens includi ng wast ewater systens and in aqueous industri al
process systens by adding primary al cohol. al cohol al koxyl ate, and

enmul si fyediramt he agueous system such as in a stablscEgSEeOURSs conposi tion.
29 DEC 2004 WO 01/73201 PCT/ US01/ 04245 FOAM CONTROL COMPOSI TI ON AND METHOD
FOR CONTROLLI NG FOAAN, COYPASTH BAREMEUH R THE | NVENTI ON The

“present inventi on FOR GERTRPELEERRO AN ARUESEOSYSTEBMS their preparation

5 and use in aqueous nedla the invention relates to a
def oaner conposition pagds IMENMBSY ol | i ng foam probl ens
encount er ed '“I‘h'e?)’é’sén&nvéﬂ?i@ﬁ?@att& t&%ﬁBﬁJoﬁﬁMrc%nﬁHéxﬁorﬁnﬂmﬁ%ﬁfard%h' process and
ef fl uent water reams. Many waste treatnent systens and i ndustrial

pr oceskesanfaseinggenianedia Sipsaifcallyythe avamtlonaﬂa%md%amﬁe wast ewat er or
process wahelGbORichiho UeRn Y GafrediRIW LAN occur in
any aqueous gi“r‘eam %Chatyc%%lt a?ﬁog&%%&?fﬂaﬁ{ ar%tgigmg%&g)ddlﬁ ves that |ower thd
surface twndiantemperiiiig potorand pepeThdbrroenss and ciflucngweter yiggamesl |y organic
cheni cal s. - ThQtan Qs DReGl Weels BRI Ho UL AR SoliBmPeauskd NI N, humi ¢
acid, tannin), fen ca , water treatment c S, process

t r eat mentby foie mat:fatr@ as ﬂ@t\@ﬁ@éfﬂtﬁgor pebassriwdter, flogysabieuels tl@rsysfyrpmduct s of

I ndusjqi 0 , The system nay

al so t%nﬁié?%gso?ﬁéﬁ%cérﬁl xg%@%aﬁg%%g &g:!tag’g?l P)z‘)gé?ﬁugﬁ%gﬁ%%g ter it has formegi
Such nat exdditives thay imgtite pafagatenson eliihd sicarmn These matepnakedymeadini ¢ and

i nor gani ¢, ' I i NS ) ogi cal

or gani snsrgalglc?acgnagfagﬁ '}h%tﬂg& ggﬁéerﬁ{e ?}JO %’c"%ﬁl?gl\%%ﬁmgg&g%f ggg‘%gﬁinglr: process
wat er st rag@nantg), W@lesahbp@eltsew&tr@reatmnﬁ dhemfralsaproosss tieatmenhcr eases the tot§
area of t t ; - ase occurs
whenever cﬂ%ﬁéﬁ?%g@?igz?ng éA&ng}oq &bﬁrﬁyﬁoﬁff&fgﬁﬁ?\%? ﬁg’r‘i&?%gu ntroduced in
| i quild. I%mao@@ls!esaicbmgdwg ttbreﬁe se'ﬁtkmcmay ailsnmlomdi;t othgohapiidatbat processes

(9., agibibi AP foaflaib Bnasibinft! SR vhde Qs RETRE PSlymBR! Afrbdfnesgasi T1 cati on,

suspended organic and inorganic solids, colloidal material, proteins, and

Speci ficall
L OROUN E A

microbiological organisms.

Foam problems frequently occur when a wastewater or process water stream

20  is subjected to a unit operation that increases the total area of the system's gas/liquid
interfaces. Such an increase occurs whenever a liquid is broken up into droplets or a
gas is introduced into a liquid. Processes causing these effects include: mechanical
processes (e.g., agitation, mixing, turbulent flow, pumping, aeration, gasification,
reduction in pressure, increase in temperature}, biological processes (e.g.,

25  fermentation, anacrobic digestion), and chemical processes (e.g., oxidation,
recarbonation, gasification, distillation, solvent stripping, and reactions generating
gas).

Foam in wastewater or process water is a problem for several reasons and can

be detrimental to system processes (e.g., pumping, mixing, distillation, chemical

30 reaction, heat transfer, evaporation, sedimentation, etc.). Foam can interfere with
system sensors and controllers (e.g., level controllers, pH sensors, temperature

sensors) and can adversely affect the quality and throughput of a product (e.g., holes
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reduct.ion in pressure, increase in tenperature), biological processes
(e.g., 25 fermentation, anaerobic digestion), and chem cal processes (e.g.,
oxi dation, recarbonation, gasification, distillation, solvgng BEQ i2p§ no,
and reactions generating gas). Foamin wastewater or process water is a
probl em for several reasons and can be detrinental to system processes
(e.g., popiA®! m xing, distillation, chem cal 30 reactCHMNS0&€4s transfer,

evaporatian, sedigenfation, etfc.). mecan jnterfere wt system sensors
andpcont r of PS4 g?g,r,aaqhgs\}% °‘Ic%)ﬁ§?%ff}§?‘é‘,“%ﬁfs‘s’§%%6ﬁ?%? °\fl\ié‘??81épaé%/r re sensors)
and can adegs sighornabdeaata, slibacjuatarfiyws) we cidulguighypubstiedticprgdlend ecd, (€. 9.,
holes 1 29r0DEC .2c 0§1 evt\grgy‘;sz 1 PCT/US01/ 04245 i n paper, and poor adhesion
of coati ngsz)".lyﬁj—‘(s)aﬁ] an At SY e A ety or health hazard (e.g., airborne
bacteria, and Theakulpwued phmendndusiy egierianced sdise ahhamsdt hetblesoped@hem (e. g.,

foany disch e.to receiving streans). The pul p.and paper industry
exper i ncé’é‘%i Peggust ﬁg{q“erﬁ’%’g‘“ft%stﬂﬁ%87rgqf%'§}%ag%°§ﬁég?'8ﬁﬁusﬂgcause of the
ubi qui t ousnasrieBeReing flequmitip Dcansinqiulyewadhias) peipyaedatng, paber i al s. Foami ng
frequently,ogcurs in pulp washing, pu r.eeni ng, .pul.p bl eachi ng, and
wast e treﬁeﬁ’é‘mg’ B?%E’éﬁg@%’f'ﬁeﬁ‘ Igﬂgﬁsf‘{gohp?‘gﬁ'f%‘oﬂ% "B‘Flﬁf LIRS occurs  on
t he surf aeg thefsuffi@cd psocethndfclilt@nitreains CRAT, mdyQAd ddBY) bRloSQhdfflde bel ow t he
surface in the form of. entrai ?d air. hubbl es, particularly in aqgueous

“ fogm Byt g

streans t I tofcAtrAigeq #ip Rpkblesnparticylanty PAAHTus PErES thahf ¥ hhl es becone

ent r aijpedfivheind ARyt paaibies! IASEbEUDIcs bBmeEdiAnR ReN @ BinnbiyRy &Nt forces
because the re. adsor %S to the particylate materials in the stream or

Y
thei r not {hgrvrface by ga gyanh orpsdieeatse they argadserbedtp dha particylate Entrai ned air

bubbl es  am@teRalPaht SiRIAEEAMEE nidtoH id itPelid by M pAERLOSOEe Piriddifesashi ng .
| i quor through the fiber mat which in turn sl ows down production. Entrained °

air 15 bulbpirEsedgipbubbles agg g ppobles borpusetheyphibit iy dranaas ef hisrashingi | e :
st rengt h. jigabMRIRY¥h @Fe TBIE ab ANV ih:rd RRWsH6SRAHreRchd. 3insinkPaidef oam ng agent -
conpositions for controlling foam _i_e., defoaming or inhibiting the

f or matd orPuBbles ¥4 A]sOikROWH (R BRRAIGIAPET BHARHINSAN tensHe $€08%r | y i n wast ewat er
systens and aqueous industrial process systens. 20 The invention al so
relates to nethods for controlling foam i.e., defoam ng or inhibiting the
formation thereof, in aquesU¥MARY Gh ik U ularly in wastewater

systens and i Fh@fHeMish reRAtish UERhmRATOLRSSoMPRLINE By cataningrka, t he system
an effective anpunt qof defoam ng conponents, such as by adding the

def oani ng-Cademing GjBubiting hedprmationpf &asniin paurevR fBHONPBIS n one aspect,
the i nventiioRadyindhAStRE- & Qchs IR ?@%ong{ ilng%sdgfﬁ%?éc&&'gﬁst&{ls. def oami ng an

aqueous system-and inhibitrng the _ToamTn an agqueous system
conplsi ng adBimigveriontadsozglans e methode far gantesliieg foamel eurdsramingfor pri nar y

al conol GigHARAAL drbAlioh oSl il ahechdEnyiRblyth EONcu Bl U YhdbygOTPONENtand

an ermul sifier onponent to at ast one o 1 aqueous system and
i nhi bit $lemaandm sfhcoyardisrialpeocesysiemsdysiddme toithesystami & f i er conponent

conpri se r i ani e { group

consi sti %fé&gfe ﬁﬁ%ﬁgﬁg&%ﬁ%@’f“&% g&ﬁ?%@«?gﬁs}i "3{‘1‘3‘%‘6‘% (%11 e,gag?'ﬁyl phenol
et.hoxy| atampositoiof e pessentipvadiobi t an ester et hoxyl ate, ethyl ene

oxi dg/ pr opyl ene oxi de .capol yner, ..gl | ester ceryl ester,

ol it Yoor | dan SRRy SRR o hefadp s Gt i of SR Beo o 5004 wo

01/ 7320 1dcRGEMi g 4 ddssystenoaral inkibithpaRe fornfatien AR i an aquent i on i s
directed to a stahle ggifoan% conposi tion glonglri Si n}g ? rimary al cohol
conponer?*tREPMPESBBAFUTELC PEEIVEHS Y LTIRSP HFKBL QY °‘Bﬁ"ﬂﬁrﬁent, an

emul si f Lgbhot SHRSUABR thA NRNill 81 FHBCORE aREhITRIKBx R ORpsneatdnlian bARLFANd wat er .

The noni oni c o .
component to at least one of defoam the aqueous system and inhibit formation of

1)

foam in the aqueous system. The emulsifier component comprises one or more nonionic
surfactants selected from the group consisting of : alcohol ethoxylate, fatty acid ethoxylate, alkyl
phenol cthoxylate, sorbitan ester, sorbitan ester ethoxylate, ethylene oxide/propylene oxide

copolymer, glycol ester, glyceryl ester, polyglyceride and polyoxyalkylene glyceride ester.

2



surfactant is selected fromthe group consisting of: al cohol ethoxylate,
fatty acid ethoxylate, alkyl phenol ethyoxyl ate, sorbitan ester, sorbitan
ester ethoxyl ate, ethyl ene oxide/propyl ene oxide copol yma(rg, ggﬂ]?ﬁzomuﬁst er,
gl yceryl, ester, polyglyceride and pol yoxyal kyl ene gl yceri de ester he
pri mary al cohol conponent can conprise at |east one linear primary 5

al cohol waoud3edie at | east one linear primary al cohol caﬁTwmﬂMSe m xtures

of primary |inespourt ngéwltﬁeprg_s@ﬂ iRt & dfbctdd ﬂofs%Eaisze'de %lnfp §abs car
conprise Cl4 to C32 rlnaﬂl)é: i near al cohols, nore era to

primary | FHEEIIg2dEsNcalcohplpomparent thatis selidet §$°Qeﬁ1}/a1®h01 dk@?btwmngnt I i near
al cohol s. alP¥mdisifiadldo o&‘ht doﬁi%ﬁﬁmé@ﬁ&ﬁr mote n&ﬁ&rﬁ@ﬁfrfa%ntg Qx‘?d \95&11@5&/ o i r

al cohol s copprlse c2 primary |inear al cohol nor e era
a

| east abothagEniieseastsd ffafn t%lfheom OREsing 9fn*€‘é?h0h¢%‘lﬁlﬂtes f%mriueﬁexﬂate alltytb 026

primary | piaskthebeahdksbit@neee Ve Bitdiskr &B&Iy%:@lé 1Al oiG&bp ,ﬁ&%t&léo per cent
of the pri ng'r‘)ébl i near al cohols conprise q. pri mar I near al cohol s.

The pri naf3p° Bhicolesieh shesYL ess, Mxéyerlwm&omlweneg vgerideggist: about

- 40C. 15 The pri@Bintalaf@RSl corPBn&R bR donfpried atli&8ne BRGr p@thafat ty al cohol's
conprising at |east one of palmtyl alcohol, cetyl alco ?1 stearyl

.al coho? , aleakhi angithent dspicine Ipearammary alrehohedn compaseamaRes 0&9!@5% ceryl

al cohol , ﬂm}a@uﬁolelmhﬁdxmrwmrmw%eﬂfaebhoms‘dnlcﬁﬁ?mseca wehol, | acceryl

al cohol and geddyl al cohol é’g hetic higher a i phatic al cohol s

- conpri si nerirery|lisstalohels gpore prefarably Gnl Cr: Priraary Kakar aleabiols, W%@bsanol
"1- docosanghye pk cfg&b%ﬂirﬁp@sﬁﬁﬁh ry HreREANEHBR 2 PR eratlly, aPRiPHRR
1-triacontanol t'fiacontandl and 1- tetratriacont anol The al cohol

al koxy| atReresshefthe pEmamyinewaieabels comprisaCatol.apaminy fincapalkehols, at es,
pr ef ejabl m@},zeft-eb@agleahfaamlvo%}e%ydf%ﬁﬁﬁ\w @eap 188 & ”E oxi de  groups
and propyl ené oxidé groups. 25 The alco oxy at e conpone can have a
gl oud poﬂmszmmrylhe%talc%@s angjev¢n woks petierably polesst abourferetsentnf about 20C to
8C, and gh e QUGB bmbARSE. ¢ 25C. The al cohol '
al koxyl ate (o) g’é'nent cang‘hQ IG’?E)a rm"l"e(g% ggm%@% ?hJIQ | east about 630, .
nmor e preferablr:;gwa?bmm'ﬂgﬂloi@01@@}9@)‘Caahdvﬂe\ﬁeﬂtlnmcentpféfl@ﬁmbbw about 1,200 30
to 3,0004pdke enulsifier conponent can conprise at |east one nonionic
surfactant, and can additionally conprise at |east one anionic surfactant.
3 29 ISEC 2004 TWopimanzlghobacospLisoalast gy of &ty alcoims dormprisihgat al cohol can

D addod e B af: 1 R S1cBor, SLAIChRL A ARREKERICRA agents can

be added nmponéent , oxy e conponent
and the ab:nhnlsilgnoe*?rybalﬂqimh@nwl @Jadldienadde'ﬂalbwoachdmg almobeigmeead def oami ng

comPOS! ¢ L@fhdiOncdinl A pAOEAYRAY B0, TS AAUERRAR ARG GOTPOST L on can

corrprl se a ercent” prim out 2 to 12
wei ght peeropriingit desisooneaif U chepidecanol, landadebanal, 1@ic@sanol, hidowasar®l,\iei ght per cent

O OB Ao PABGRYcndl" BRI EEEOTRARI N RAARTRG 0 UP L0 about

ercent o [ east one anionic surfac from about 0.2
to 5 0 V\Eugﬂmaccpwmbnt of at least one 10 nonionic surfactant. The at | east

one _nont ont' - GaGh Ao SMle SATRLICRERoh AR 00T Ahaglol et hoxyl ate,
] 18

Mor eover, the enu er °co can co east one water soluble
al cohol &lk@gokgxésapsfaaiﬂyﬂu tbéhglccdméablwt}émmmsmim@eélywheohdé et hoxyl at e.
_.'The "aquegus tem an b f or exanpl e, a papernaking system Oher
" exenpl ar O‘é‘?ﬁ) pr%ﬁeneg?"i?eg(ﬁ?gﬁt ages of the present invention may 15 be
ascezd ai ned bpheratooholdliekylhe cqnpsrens cad heed DdoudpoindbilaldaltDeRESCRI PTI ON OF

THE PRES\algil\ﬁl-lrorlle c ou'\cllTpomt range being about 20°C to 38°C, and another cloud point range
being about 22°C to 25°C.
The alcohol alkoxylate component can have a molecular weight of at least
about 630, more preferably about 630 to 3,000, and even more preferably about 1,200
30 to3,000.
The emulsifier éoﬁiponenl can comprise at least one nonionic surfactant, and

can additionally comprise at least one anionic surfactant.
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- The particulars shown herein are by way of exanple and for purposes of
illustrative discussion of the embodiments of the present invention only
and are presented in the cause of providing what is belie eﬁ lyg04 he
nost useful and readily 20 understood description of the pfihnciples and
conceptual aspects of the present invention. In this regard, no attenpt is
made t op@q3ssdePe the present invention in nore detartTAUb@W424s necessary
for the fundanental understanding of the present invention, the
description nakifegstapphimrched Acshelisarske agied. |Mereovsn.mhlsasione Bbw t he sever al
forms of bl RhaRe Mobiiikidiin Baxadog, enbodi ed in practice. 25 Unl ess

ot herw se stateg | "percentages, parts, ratios, etc., are by weight.

Nbr eover, unl eShe B‘?*ﬁ@'lf\?\ﬁc@@‘ eompprsgtt, thsalceblnlkordate compenest 3 thhi s appl i cat i on
are msasue,g.g 1sher Wb SAEn RASRdadta e éc@t%/é‘nojqué)ugﬁéfgﬂmﬁ@mh osiidndBt . Thus, for
exanpl e, % represents 30 weight parts out of every 100 wei ght parts ofj
t he safpl the aunmnggysmrrheﬂwmem@tdaﬂoa;ﬁmgaommsweﬁ@recqnwna‘e el or - conpond
| ncl udes ghg.; %Pﬂé;géﬁp,%% BEon6RURANPR!12Weidht péEbeh alBShoMElcbxyiel N COMDI rat i g

%
wi t h* ot her co mponents, such as m xtures of compounds. r4 4 &

9 DEC 2004nd/bogud. 2832®§2ull¥5®ﬁ3l18331‘1€0t41_f4@u15¢\9r gdmponenthen an anount ,
concentration, pég{ [ @ 'atSt of up'per
preferable val u@gmg}rllgﬁ{r(gmﬂéo“&tg% g@ﬁ etf)ﬁtédsl&ltgrﬁégéﬁtgé?% SZ under st ood as
speci f i caleks odé swbms furfyciant] and &mg@bom 821t 8.0fveight pergenb af at legfst efie upper

pr ef efd edy(Rlie ithatt, TG TeaRlofd RIEGH Hithitlin ACGHMCRTANGINCr ranges are
separatel y BUUrscl ose signi |cant I rrproverren nt control of i
f oam ng i alcagliethusyige. dderseven tid emalsifieueompogent eamempaise Bideast ool | shed by t;
use of a folgrrgou |¢ algoholceﬁa@ﬂ%esx#doa?hcast\gﬂé &'Qle}'l.% othn;ﬁe ﬁyg'lo?gltlmg}lﬁghe present ¢
i nvention nposl fron TS anced foam
“‘control effi caﬁgp alqmttystng ciurbmfotbpemtmemmaﬁnmstamprl mary 10 al cohol
conponent and I e se two :
materal's n COEERRax bR ALE GATRERR e s R EerRbn FREEY 1o o ndf
and #5nhite dsceonirefl bf cavivedngole ppésedtdantoatge.conpared t o conventi onal

conposi tions. The invention also relates to nmethods for controlling foam
i.e., defoam ng and/or inhi b| t| ng the forrratl on thereof, in aqueous
envi ronnent s, paPETAWEDNDFSGRIPTION QB E\PRESENGINVENTION | n aqueous

i ndustrial pr t m ng agent
conposi tion vmql%g gﬂ%M%E%%hQr¥ln ageq)ryqygaa'lo?e%ﬂﬁ?plé%% fgﬂ}é‘%gﬁggg an al cohol
al koxyl atxHusuanp@dhmnIBmoanfﬁxepmbmamyﬂtabfdwmhsqunmnemtmlwsmﬁ ate in this

i nvention |ncI r t 4.8 m,t enper at ur €
i.e., 25@H ﬁ%l ‘g%fa“ ecﬁ. qudrr?ér‘rvélra yﬁgp%vﬁA Fﬁj é%: m&%%%éaﬁtndé%%p i ses at |east
one Iztjnea:mdqsrsqudgscmitmohﬁhc; prawghles med emadpival eapn:ps othg presentt ures of primary

I'i near al.cohgl s referab h ol s conprise
C' to C3XY 6?’1’%#"%"? near "Oa S madr‘%cr’ gésﬁlr%’e g’ﬁ enpgvgm{% %%g}?pprl mary

l'i near alde@i aham,is Asvelssery €or t}mfmaiammalemddsrktymﬁ‘ﬂ@mhn ﬁBﬂ:npnwmﬂrop, | i near
,?al cohol s- en the C 0 ent conpri ses ure of pri

| i near 2§‘e\a/$*5‘iﬂ{’6’f)§ F’f’gia@gﬁ t?g\pfe S&ﬁfﬂprfp £t PR L es&%%”lf% p}ercent of th
primary hhd}ﬁafenahﬁ@h&hﬁxaymmbms&m@ﬁub@ C26 primary linear alcohols, no

referably at ast about 7 ercent of t e Ilne r al cohol s
(F:)orrpgpse >C/:20 pB eéfz‘éh‘iﬂ‘?sﬁﬁ?‘;?‘?laﬁﬁ%‘?“%F%Bﬂﬁ angﬁff é’(% 5P preferably

| east abiﬁ&ﬁrec&@r ﬁhflfe@sﬁﬁllicr@ﬁe fhed, pe}frtdmgljyadutdﬁ&:ah fsuaﬂﬁsﬂwhsﬁtmﬁﬁl ses C20 tﬁ
primary |linear_ al cqohols. 30 Prefera t al coho onponent ha
hel ting BReRy weie ozt upon B o Breth satile Veight. BAusIPEEaIREn t he pri mo
al cohol  g@yRemeRhs BORRIhSRSs dut 2f every 100 weight parts of the sample.

Unless otherwise staled, a reference to a compound or component includes the

=

30  compound or component by itself, as well as in combination with other compounds or

components, such as mixtures of compounds.
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2 9 DEC 2004 WD 01/ 73201 PCT/ USQ1/ 44245 m xture of primary |inear alcohols,
the mxture will have a preferred nelting point of at |east about 40C
Primary al cohols according to the present invention include, but are not
limted to, those described in U S. Patent Nos. 4,340,500 @ BEG740%86,
which are 5 incorporated by reference herein in their entirety. Al cohols
sui t abl r e purpose of this invention may be kn hih) stry as
"fatty SYJQ'H#“E" if they are derived from natural o?l\é%]rcdkjléebrlr}ioém;fj source

mat eri al s, oOr Feshel,sshed reinoant) capbanratdn, phabdéroaklie ©o padasiefer, it givliey ar e

derived from.petrochenic 50urc mat eri al s- | Ex l.es of fatty al cohols
Sul tabl e FOP RS UT HElEDe PR 18 1R T SRS Bt Tar o ot 1t ed
t o, pal m tuilerab@iohepecificsityydischkiag hlbtangs tfaatey froad aghelis of aangpéri dyl al cohol
behenyl al cqhol,, ]ignoceryl alcahol, ceryl alcohol, nontanyl . alcohol,
myri oyl arige el RGOGar e s SR BEr e SRHEAY &l conol . a
wel | ag mdikbldkedds t hereof. Suitabl e synthetic higher aliphatic al cohols
*“include, but are, not limted t.o, thos de.by the Oxo process and those
made by the zi @giEioHY SEEREmern e chniral of Beming RERICES RTBREAM) | phat i
) Ft! C_oholjs %Fﬂu%ﬁ?lr@nnfs&&n bé’k}%ccﬁ?ﬂl@ﬁlﬁ&:z tiefust Pﬁzsrfain_rmﬁﬁm @ilmﬁoﬁi‘:fiibg,de, but | are not
-limted to,, B 1-hexadecanol, |-octadecangl, .1-eicosanagl, - docosanol ,
1-tetrac oé"&‘ff%l’s, ‘Ei?'rd‘?é?fzﬁ’rc}é‘?é’ﬁ‘é?‘?‘ "i"%‘tﬂ“aﬁl B%EEHB?‘? f‘ic-“c‘ir"ir}élb‘ﬁ ReTERRsTton)
dot ! laco gtsaﬁ@énhamdcé foa?ltceﬁtroﬁemcag@mml@ fromaBe &h{?ﬂlﬁilﬁﬂlﬁmrﬁmtpﬂn&‘iy t her eof . 'rll'he_
preferred - conmpounds for the prjnar i near al coho onent are synthetic
hi gheri®al plsphot F%npfﬁe%?‘l‘{ﬁ?&icé’h‘ﬁém°%¥tf F‘B?ﬁoéﬁ'b‘ufr%ilfs"'t chtgg%lﬂ"%z carbon ato
pr ef er abl yhateRiols & dambinaGon dnileB 2k &nd:Ped iGGEA0 n Bt Wefoanidsk aidst preferably
those having from about %&Fto about . 30 carbon at ons. Conmerci al exanpl es ¥
the pr ef efhiéfianiohmpatipniopion a3 ceraid 1@ GRRYEHIARE! CAPRASIRES: but are not |
limted to, Alfielinéfionarsiachweedddi: LpadRme Yoahd.c deshmy 25 TX), |
Naf ol 20+, Naf gl _20+A, Nafol 22+ and Nafol ,2022 (all ,nalgrx;actured by Con
Cheni e, BPAMATdMERIENE thedarmating hereghdp agyeqvs SOUTPMSALH BRITIEH#Y By Anoco

Chem &l Swastdties 8@@mslahd in a4RuPmelsaidl fdcdss HRMMPBY BBdiNg & @ehol conponent
may be commercially described as the still bottom péo%ggct of C, 2 through

C, $ al cohBitereflFfoaingassy comprosidar thish includes aprapany|! FRRPSAT may cont ai n

i mpur i ti esmdsedaRoms afkodidi®cdmpone® hydrocarbons in concentrations of about
25-40 percent by weight. The presence of = such i g&tiri ti es does not pr even

the conposi ti dA°PIBHY ARY SPTRITEN LEbhin Bivigvptien SeudHE D BT 73201 :
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30 Preferably, the primary alcohol component has a melting point of at least

about 40EC. Thus, for example, when the primary alcohol component comprises a
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15 with one preferred range being Cl1 to C 4, and another preferred range
being C14 to Cl18. Mre preferably the al cohol al koxylates conprise Cl2 to
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Al cohol aPKEAPE Gseful in the present invention incl ude but are not
limited to, Ginir9 alcdBolah&ohBA @'tiﬁﬂ%&’s’eﬁ{r?a$elﬁiéﬁhn(§\§ie%1§§xle9|§led in US
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30 hydrocarbons in concentrations of about 25-40 percent by weight. The presence of

such impurities does not prevent the composition from controlling foam.
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~for controlling foamin process waters and wastewater effluents fromth
industries. The defoam ng agent conposition of the present invention ca

wei g0 pdneéfitanbary, HN)OsuDES, 20@4x\NB-101 ATBRMroPBL, MS0IH#iod D4tidcoo E

hydr oxyet hyl cellul ose, hectorite clay and the |ike. The
stabilizing/thickening agent can be present in the defoanmer conposition at
varying concentrations, preferably 20 fromO to about 2 percent by weight.
A preferred stabilizer/thickening agent is xanthan gum WERHEL mmq
stabilizing/thickening agent is included in the conposition, an alkaline

mat eri al. may be added as recommended by the manuf act
st abil i ﬂ%&%?ﬁ?%ckeni ng agent to facilitate hydrati onﬁcﬁgsg%?%z%anpl es of

al kaline 25 materials suitable for tigmg purpose include sodi um hydroxide,
ammoni um hydroxi de, triethanol am ne,| and the like. The conposition

according to the presgn@_(tm(;mb{;ann@},{oﬁlﬁo contain at |east one
preservative to prevent or inhibit mcrobiological activity during product

storage. Suitable preservatives include, but are not limted to,

benzi sot hivazod RNORRar dbrlchdaanah SRPYSEng F5hH Idut PAHABGR. 18RAARY!  Par aben,
i sot hi azolinone, and m xtures thereof.” The preservative can be present
t he def oarfdms GFESTARY P G taf s ixyichyis fomrberiattonhed; apd pisdfeml y from™0 t
about Q. 1 wekaht aB&IagNt. A preferred 10 2 9 DEC 2004 WO 01/ 73201 .
PCT/ USO1/ 04245 preservative is Proxel GXL (1, 2-benzisothiazolin-3 -one)
manuf act ur ed byMFemwietde as tyy deabalplkonylatDEommnent gEthe aresery inugatien @enposi t-i on of
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pul p and paRre rHLShEY bPRE B inE S fnblz® 1 Ndustry and i s especially usefu

be adged to the agl ' ' t destroy existi
f oam gﬁd/ or i nhi bi t@%%%@%%@%@é@ﬁg%@g{rﬁé Sengrogfl y bei ng added

an amount to provide at least 1 part by volune of defoam ng agent per [
mllion p : 2 b Qi1 , ho added
benefi ci aﬁhérfé e%t]M?Jélégﬁ&ag{hﬁ@ﬂ“@%%@hg%ﬁ%g%dbagtﬁr#t)lg rﬁ? %AO%F gg?ﬁ)&% han 500 parts
by vol uneatomsdueisrhiyigC.agdht ordar ok nhikore; p &irfrosm dfoualgieeabost Gyt em | i qui d.

It isto f?&g‘é@gﬁrl%%&tg.hat the specific amobunt to be enployed will vary

wi th each 15 system and the selection of an optimum anount is deened to be
wi thin the scopemples of prsered ilic¢hobalkdxplateteempertent ihddwdsver, it is noted that

preferse gg@ﬁ § _ .Ng agent per
mll iel(r)Sn gee{%t o?wgrag%gﬁgsedgi?é{?oel%]&%}ua%ﬁ% %%%ﬁé%@g?ﬁgéﬁ t%ve%t ionis

i |1 ust r atRadon, FL)rarck 25 Pedwingh-EBrHdrérnd Chenygealsx buy(Keasas WitycKShsech20 provi de
for the purp i1 oele \a, X rued as limting
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i nvention own I n age each conponent is by

(Danbury, CT), such as the Tergitol Minifoams alcohol alkoxylates, including
Tergitol Minifoam 1X and Tergitol Minifoam 2X.

The cdmposition according to the present invention also includes an
emulsifying agent component. The emulsifying agent component can comprise one

25  or more of any emulsifier capable of dispersing the primary alcohol component and

the alcohol alkoxylate into aqueous media. The at least one emulsifying agent
cornponent can be present at any concentration that enables the dispersion of the
components into the aqueous media. Preferably, the concentration of the emulsifying

agent component is from about 0.2 to 5.0 weight percent, more preferably, the
8
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concentration of the emulsifying agent component is from about 0.5 to 3 weight
percent.

The emulsifying agent component preferably comprises at least one nonionic
surfactant. The nonionic surfactant that can be used in the emulsifying agent

component of the present invention can include, but is not limited to, alcohol

ethoxylates, fatty acid ethoxylates, alkyl phenol ethoxylates, sorbitan esters, sorbitan
ester ethoxylates, ethylene oxide/propylene oxide copalymers, gtycol esters, glyceryl
esters, polyglycerides and polyoxyalkylene glyceride esters. A preferred nonionic
surfactant is alcohol ethoxylate, such as Tergitol 15-S series (Manufactured by Union
Carbide, Danbury, CT), Neodol 23-series and Neodol 23-series (manufactured by
Shell Chemicals, Houston, TX), Macol L.A-series (manufactured by BASF Corp., Mt.
Olive, NJ), Makon TD-series (manufactured by Stepan Co., Northfield, IL), Surfonic

L-series (manufacﬁlred by Huntsman Chemical, Houston, TX), Tomadol 25-series

{manufactured by Tomah Products inc., Reserve, LA), Alfonic 1216-series and
Alonic 1416-series (manufactured by Condea-Vista, Houston, TX). It is noted that
the nonionic surfaciant can be water soluble and/or water insoluble, such as water

soluble and water insoluble alcohol ethoxylates.

The emulsifying agent component of the present invention can also include

anionic surfactants which include, but are not limited to, alcohol sulfates; alkylaryl
sulfonates; alkyl benzene sulfonates: ethoxylated alcohol sulfates; sulfates and

" sulfonates of ethoxylated alkyl phenols; sulfates of fatty esters; sulfates and sulfonates
of alkyl phenols; sulfonates of condensed naphthalenes; sulfonates of naphthalene;
sodium derivatives of suifo-succinates; alkali salts of petroleum sulfonates; alkali
phosphate esters and the like. Preferred anionic surfactants include sodium
dodecylbenzene sulfonate, tricthanolamine dodecylbenzene sulfonate, and sodium
dioctyl sulfosuccinate. The anionic surfactant may be present in the subject defoamer
composition at a concentration from 0 to about I weight percent of the total

.composition.
Thus, the emulsifying agent component preferably comprises at least one

nonionic surfactant, and can contain at least one anionic surfactant in combination

with the at least one nonionic surfactant.
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The composition preferably inclodes from about 10 to about 35 weight percent
primary aicohol, from about 2 to about 12 weight percent alcohol alkoxylate, and
from about 0.2 to about 5 weight percent of at least one emulsifying agent component,
and the balance being water.
5 Still further, the composition according to the present invention can also ..

confain other additives, such as additives conventionally incorporated into defoaming

compositions.
For example, the composition according to the present invention can contain

branched alcohol, such as, but not limited to, 2-ethyl-1-hexanol, 2 butyl-octanol, 2-

10 hexyl-decanol, 2-octyl-dodecanol, 2-decyl-tetradecanol. Branched alcohols can be
present in the composition in varying amounts, preferably from 0 to about 2 percent
by weight, more preferably up to about 1.1 percent by weight.

Stabihizing and/or thickening agents can also be added to the composition

according to the present invention in order to prevent phase separation of the

15 eomposition during storage. Stabilizing/thickening agents suitable for use in the
present invention include, but are not limited to, xanthan gum, poly(acrylic acid), high
molecular weight polyacrylates, naturaily derived gums, carboxymethyl cellulose,

hydroxyethyl cellulose, hectorite clay and the like. The stabilizing/thickening agent

 can be present in the defoamer composition at varying concentrations, preferably
20 from O to about 2 percent by weight. A preferred stabilizer/thickening agent is
xanthan gum.
When a stabilizing/thickening agent is included in the composition, an
alkaline material may be added as recommended by the manufacturer of the
stabilizing/thickening agent to facilitate hydration thereof. Examples of alkaline

25 materials suitable for this purpose include sodium hydroxide, ammonium hydroxide,

triethanolamine, and the like.

The composition according to the present invention may also contain at least

one preservative to prevent or inhibit microbiological activity during product storage.

Suitable preservatives include, but are not limited to, benzisothiazolinone,
30 glutaraldehyde, methyl paraben, propyl paraben, isothiazolinone, and mixtures
thereof. The preservative can be present in the defoamer composition at varying ..

concentrations, preferably from 0 to about 0.1 weight percent. A preferred

10
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preservative is Proxel GXL (1,2-benzisothiazolin-3-one) manufactured by Zeneca,
Wilmington, DE.

The defoaming agent composition of the present invention is suitable for
defoaming or inhibiting the formation of foam in a wide variety of aqueous systems,
however, it has been found that such a defoaming agent has particular applicability to
the pulp and paper industry and the textile industry and is especially useful for
controlling foam in process waters and wastewater effluents from these industries.
The defoaming agent composition of the present invention can be added to the
aqueous system in an effective amount to destroy existing foam and/or inhibit the
formation of new foam, generally being added in an amount to provide at least 1 part
by volume of defoaming agent per million parts by volume of aqueous system liquid.

In general, no added beneficial effect is obtained by the use of amounts greater than
500 parts by volume of defoaming agent per million parts of aqueous system liquid.
1t is to be understood that the specific amount to be employed will vary with each
system, and the selection of an optimum amount is deemed to be within the scope of
those skilled in the art; however, it is noted that a preferred range is about 5 to 100

parts by volume defoaming agent per million parts of agqueous system liquid.

EXAMPLES
The invention is illustrated in the following non-limiting examples, which are
provided for the purpose of representation, and are not to be construed as limiting the

scope of the invention. All parts and percentages in the examples are by weight

unless indicated otherwise,

Example Compositions 1-32
Several defoaming agent compositions prepared in accordance with the

present invention are shown in Table 1. The percentage of each component 1s by

weight percent.
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Alfol 20+ is a primary alcohol mixture containing primarily C, 10 C;,
alcohols, manufactured by Condea-Vista, Houston, TX.

Surfonic LF-50 is a C,~C,; alcohol alkoxylate manufactured by Huntsman
Chemical, Houston, TX.

Surfonic LF-27 is a C,,-C; alcoho! alkoxylate manufactured by Huntsman

th

Chemical Houston, TX. _
Surfonic LF-47 is an alcohol alkoxylate manufactured by Huntsman Chemical

Houston, TX.
Tergitol Minfoam 1X is a C,,-C,, alcohol alkoxylate manufactured by Union

19 Carbide Danbury, CT.
Tergitol Minfoam 2X is a C,-C,, alcohol alkoxylate manufactured by Union

Carbide Danbury, CT.
Nacconol 90G is a sodium dodecylbenzene sulfonate anionic surfactant

manufactured by Stepan Chemicals, Maywood, NJ.
15 Monawet MOS8S5P 1s a sodium diocty! sulfosuccinate anionic surfactant
manufactured by Uniqema, Paterson, NJ.
Calsoft T-60 is a triethanolamine dodecy] benzene sulfonate anionic surfactant
manufactured by Stepan Chemicals, Maywood, NJ.
Tergitol 15-5-9 is a secondary alcohol ethoxylate nonionic surfactant

20  manufactured by Union Carbide, Danbury, CT.
Tergito]l 15-S-3 and Tergitol 15-S-12 are both secondary alcohol ethoxylates
nonionic surfactants manufactured by Union Carbide, Danbury, CT.
Isofol 20 is a Branched alcohol - 2-octyl dodecanol manufactured by Condea-

Vista, Houston, TX.
25 2-ethyl-1-hexanol is a branched alcohol supplied by Fluka Chemicals,

Milwaukee, WL
Kelzan S is a dispersible xanthan gum manufactured by Kelco Industrial
Biopolymers, San Diego, CA. 0.06-0.07 wt% ammonium hydroxide was added to the
water along with the xanthan gum.
30  Preparation of Test Substrate and Discussion of Foaming Test Procedure

Tests {o evaluate the foam control efficacy of compositions are conducted

using a lab-prepared substrate containing contaminants representative of those that

15
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would be present in a typical Pulp and Péper Industry wastewater. The test substrate

is prepared from a concentrated stock solution that has the composition shown in

Table 2.
Table 2 - STOCK SOLUTION USED TO PREPARE TEST SUBSTRATE -
Component ' Parts by Weight

deionized water 89.3 )

sodium carbonate _ | 5.0

sodium suifate 0.2

sodium hydroxide | 0.3

Indulin AT unsulfonated Kraft lignin | 5.0

Pamak 4 (tall oil fatty acid) 0.2

5 Indulin AT unsulfonated Kraft lignin is manufactured by WestVaco,

Charleston Heights, SC.

Pamak 4 (tall oil fatty acid) is manufactured by Hercules Incorporated,
Wilmington, DE.

To prepare the test substrate, the stock solution is diluted to 2.0 weight percent

10 in deionized water and the pH is adjusted with 50% sulfuric acid to 7.0 + 0.2.
Tests are conducted with this substrate using an apparatus designed to
~ generate foam by simulating the mixing intensity that a typical Pulp and Paper
Industry wastewater might be subjected to in a full-scale waste treatment plant. The
apparatus includes a 1.0-liter gla;ss reservoir, a 1-inch inside diameter x 24-inch long
15  open-ended glass column, a peristaltic pump, tubing, and a 4-inch long stainless steel
needie with a 1 mm diameter opening. The column is clamped in a vertical position
with its lower end centered in the reservoir, 0.5 inch above the bottom. Tubing runs

from inside the reservoir, through the pump to the needle, which is clamped at the top

of the column and aimed to discharge down the center of the column. A rubber
20  septum for injecting chemical additives is fitted to a glass tee inserted in the tubing
between the reservoir and the pump. This apparatus is a scaled-down modification of

the Dynamic Foam Meter used for measuring foam formation in the detergent

16
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industry as described by Reich, Patton and Francis in "Soap and Chemical
Specialties”, April, 1961, p55.

Foam is generated with this apparatus by adding 1.0 liter of test substrate to
the reservoir and pumping the substrate from the reservoir to the needle where it

5 discharges in a steady narrow stream down the center of the column. When substrate

discharging from the needle impinges on the liquid surface in the reservoir, foam is
generated in the column. The amount of foam produced is quantified by measuring
the height of foam in the column.
Each evaluation involves first determining the amount of foam generated by
10 the test substrate containing no chemical treatment. This value, defined as the
"untreated foam height”, is determined by circulating the substrate for 1 minute at 350

mi/minute.
After measuring the untreated foam height, the effect on foam height resulting

from the addition of a defoaming agent is determined by adding a measured amownt
15 of agent to the substrate as the substrate continues to be circulated at 350 ml/minute.

The agent 1s added through the injection septum positioned in the tubing l:;etween the

reservoir and the pump. The agent becomes dispersed in the substrate as the substrate

flows through the tbing. The dispersed agent then discharges with the circulating

substrate from the needle onto the top of the foam in the column. The most effective
20 -defoaming agents produce an immediate drop in the foam height as foam is destroyed
on contact with the agent. After the treatment agent is added, the substrate is kept
recirculating at 350 ml/minute and the foam height is recorded at 1 minute intervals
for 10 minutes.
The measured foam height values are used to calculate the % reduction of
25  foam relative to the untreated foam height. The % foam reduction at 1 minute after
addition of the defoamer/antifoam agent is used as an indication of the defoaming (or
"foam knockdown"} ability of the agent. Greater foam reductions are indicative of

better defoamers. The % foam reduction after recirculating the treated subsirate for

10 minutes is used as an indication of the antifoaming (or "foam holddown") ability

30  ofthe agent
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2004 WO 01/ 73201 PCT/ US01/ 04x45 Al fol 20+ is a primary al gohdIEQM?884ur e
containing primarily Cl16 to Cal alcohols, manufactured by Condea-Vista,
Houston, TX_ Surfonic LF-50 is a C 4-C, alcohol alkoxylate manufactured by

Hunt s cal, Houston, TX. 5 Surfonic LF-27 is g. 1?9(@1/@% al cohol
al koxyl P & RANUf act ur ed by Huntsman Chem cal Houst on, urfonic LF-47

is an al d@bldlesaltkmrﬁ)amlmimCantpurﬁﬁre@bﬂrbmitmn Cheni cal Houst on, TX
Tergitol M nf X cohol . al koxyl at e nuf actyred by Uni on
10 Car bi de Da&ﬁﬂ'ryd@‘“ﬂ%ﬁ ?5‘1" Grﬁpgb?glg “él}gé'“@,’?m AndR %Wo al koxyl at e
manuf act Brfackably ofdhé Mp@atdmsda;cﬁlammnsablem ANosRona] THRG 46 a sodi um
dodecyl benz sulfonate anioni c surfact f ur ed y St epan

Cheni cal §&° %a‘{j' I IR oo Tg "I%ﬁﬁ\ﬁ@? Wﬁ%gﬁa “ﬁlr@daﬁ%ﬁeﬁﬂeﬁfé’te {ha¥g)| f osucci na
ani onisc awﬂgacufamanmmﬁ:amtsmgwarb;tollmmnpa cmm}ra@ﬁner&m "selogoft T-60 i g
triet hanﬂ]I am,net o ec@vab@ ne sul onat gqyaﬁ[% %glfg rfactant_ manufact ur 6
by St epalf®CHeRPY8HE Pr iFn ingan ‘F‘Hﬁj thgaigomdne, TeaeisnbBar y al cohol
et hoxy| atreameal AFES60 subithis b dTkure28F CTRRUE A GHdF gﬁhnby aldicdbut@debi de, Danbury,
CT. Tergito ' h secondary al cohol -

| - d T tol 15-S-12
et hoxyl a{"§§°mﬁ‘8r?ﬁ’8ﬁ?@“§%yfag%!t‘%]ﬁf’gt%ﬁ%wa’(‘?ta]lr}géa copposiEpRyFortaingpe, Danbury,

CT. C,g to Cy, linear primary alcohols and alcohol alkoxylate. Comparison of the

i0  performance data of controls A and B containing Foamtrel AF3550 to the
performance data of the defoamer compositions of Examples 1 to 32 clearly
demonstrates the enhanced foam control efficacy resulting from the presence of the

alcohol alkoxylate in the compositions of the present invention.

Table 3: TEST RESULTS
Composition Dosage Added | Defoaming Efficacy Antifoaming
No. (ppm) {% Foam Reduction Efficacy (% Foam
@ 1 min.) Reduction @ 10
min.)
Control A 10 80 32
containing
Foamtrol AF3550
Control B 25 &4 70
containing .
Foamirol AF3550 .
1 10 94 91
2 10 93 84
3 10 89 79
4 10 89 77
5 10 89 75
6 10 90 88
7 10 86 84
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ammoni um hydr oxi de was added to the water along with the xanthan gum 30
Prepar gL, /-9, Test Substrate and Discussion of Foamppglfak.Er ocedure

Tests to eva uate t he f oam contr ol effl cac of conposi tions are conducted
using a ffab-prepared substrafe caqnt am nant's represent pti ve of
t hose thEt 15 2 9 DFEC 2004 2Ble,37 1/ 04245 woul d be pliesent in a

typi cal pul cﬁ,% er {l L, St st e S prepared
froma c )ncretnt r}@gsﬁgpst ccjl?q%% A}illd%\ﬁ; g%im{n %c)l %gll%flﬂl LpWh in  Table
PJS %QID %ﬁi?ﬁﬁg gpojent Parts

2. Tablef2 - STOCK SOLYTI DT}
by Wei ghj dei oni zed watjer 89. 3 sodi ym ca onat e5 O |sodi uml: Y fatep. 2 sodi
4 | oil

hydrOXid 0—3-+ndH-+Ha—A-uasul-f-onat-dd—Kraft ||nn_|n E
nin i sggmnuf ac ured by

fatty ac d)0.2 8 Induliin AT wmsul f gnat ed Iggaft i

West Vaco Chrarteston e ghts,—SCjPamak—4(tatt—gpri—fatty =acrd)ji s £
manuf act juir ed byllHer cul @s | ncHt poratled, WPPmi ngt ofp, DE. prepake the test
substratge, the stock s¢lutiof,is diluted %ﬁ 2.0 wel ght pgécent Oin

dei oni zdd_wat nr&nnrl the pH s adjugted wi 0% sl furic®acid t 7.0f 0.2.

Tests arfe condugt ed with thlm substrate uggng an apparaty@s desi gped to
gener at foam Uy sttt 219) tHre—m—t ¢ HAt-etst t‘y' hat—a 1yp| cal ul P and
Paper Industry4wast ewat er ni0ght b¢ subje8ted to |[n a fuBl-scal g waste §.
Apparat us 1n¢rudes g T O-TTfer grass reserpoir, a

treatme _
inch in 4-ind 1ong 15 oplh- ended| gl ass &l um. |a -
peri stal tubipg, ang a 4-{nch lopg stainfess stgqel neddl e withi$

onoeni--no I (aaa) m I i A =
openi-rg—-Hre—ecolum—{s—elanped—in—al-verti-cal—positi on W th

end denteredfin the resefvoir, &5 inchf above ghe “bottom Tubi
runs fr minsicre The TEServol, thyough tHe punp o theneedie; r{’V\/mch i s

cl anped fat thelBop ofi the d8lum hnd ai ¥ to dischar ge8down tHe center of
the col gnm. A liblbbel’ 0 septlmfor i nj ect cal a't|ves is fitted
to a gl gs : oi-r _and the punp
Thi s apj m Met er
used fo ' e I ; : 04 WO
01/ 7320 E PCT/EJBOl/ 04245 |ndQstry AS desc&'ﬂ bed by Rei ch,8WPat t on jand Fr anigi s
in "Soap and C?im cal | Speci altiesl, "Aprr]_, 196I,] p55. Fgam1s denerat ed:
with thils_appafatus by addirllv 1.0)iter fStest substrat® to_tHe reservibir
and punpi ng th@_;substrate fq@mthe reservgir to tjhe needse wherdq it 5
di schar gges—+na—a—steath—har+ow-strepm-dewn—the—certer—ef—the—eobgmm. Wien
substrage 24 10 85 85

25 10 84 : 84

26 10 90 - 88

27 . 16 65 61

25 78 83

28 - 10 88 24

29 10 80 72

30 10 88 67

31 | 10 86 71

32 1o 85 68
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di scharging fromthe needle inpinges on the liquid surface in the
reservoir, foamis generated in the colum. The anmount,of foam produced is
gquantified by neasuring the height of foamin the col ] DELCB004val uati on
involves first determ ning the amount of foam generated by 10 the test
substrate containing no chemcal treatnent. This value, defined as the

"unt r eatvedof/mam hei ght", is determ ned by circul ati ngrathisoge4t rate for 1
mnute at 350 m/mnute. After measur reat ed foam hei ght, the
effect on foam PeFHISEES by fhed é‘“ltct“ﬁ‘rﬁlfrn‘g i&ﬁl#ﬁﬁﬁ“@?‘“&"‘&@‘fsmng agent is

determ nedoftmaaq;wsngomﬁea@juémﬁnmuam defbbm@f aRkifoale. Thesidest rate as the
substrate conti hues to cir ?id at. 350 rn Imnutel_l?Thegent i s added
e&rgt 5

through t HETREFEICR] Y EmREsUrP Bl sehuse diem R batish g HslddgEad 74 he

reservoir g refRupano mTrf&&sﬁﬁﬁiHonﬁBtﬂ§ﬁr§ﬁ§B@bs§@Béa§ﬁﬁ)lIA[F35$UB Substrate as the
substrate _flows thr Oucgqy ghe t ubi n The di spersed agent then di scharges jg
with tRe JExeqplesierergt [ df argakso fap P’Fﬁéhﬁté‘é@?‘é“ or heler I93Myt ¢t he foami n
the col umMgodRRwiRSs fofth fatdiol &1 2RindRS MaNtAGoaaam oneshiee an inmedi ate |
drop in the foam height as foamis. destroyed on contact with the agent
After the AF¥alnent agent is added, the substrate is kept recirculati-ng at
350 m/mnute gng nBt@@thﬁM&@th%&Xﬂh@]eEﬁﬁ@rbg&qar&tldéh MérBiyicer bt ervals  for 10
m nut es. The neasured foam hei ght values are used to calculate the %
reduct i on PFPOseef ?"B%&ﬂ%"ﬁ’é?‘!ﬁiﬁ“‘tﬂé‘ np §vay febe ienitivet wdinpigagPHes Breent The % f oam
reductpon jfendiof Wil@méékﬁht m@é?lﬂbriﬁ@ﬂc&fde&chﬁediﬁﬁwa%@é%édc@% af oam agent is
used as an indication of the defoam n%’] f oam knockdown") ability of {;
t he ‘agent exappiafyembpdigsnty biuadqraens that eimﬁlsc‘étbicbéa‘@fbeﬁlbb‘teﬁéf’mﬂbf oaners.

% foam r eg%bx‘&@oﬁée&&{pﬁérﬁﬁhﬁlﬁ}éﬁﬁkh rtgmmﬁant\t&@stcﬁqm%ttat [ e Eor 10 m nut g
is used as an indication of the antifoamng (or "foam hol dg ) abilityg:
30 of t hemaydwtmade, ity (HEEIrrieof WARPENFIZBIMPETPESDYY 0adsnd Fest Resul tsjs
for Bxanplg.and, \Gemaaeatmxgefr&ﬁtﬂt@éaptalaﬁmlﬂ%%mefpsese.tt ifRAlisn gaaduct ed wi t hi10
ppm of the conposition are shown In Tab for each of the conpositionS®
descr i‘hedasngctFahitbough thajpssgens vampﬁamll éesg"ibgﬂéere}ﬂegm referesiced® i | ar tests

conduct edpb R GaNhERL, nidig aﬁ@atﬁogtmeﬁts B biclent tneaﬁr%ﬁtéﬂfo@tfxmd@@v& 5 dosages
of 10 and 25 ppm using Foantrol AF3550, a currently commercial, "state-of-

the-art" hmtxm%mtb?mwtars qmtoeqﬁ! hegelmhﬁrrabqw@at igyentien 2XERASHBr n | nc.
Trevose, @‘f‘ﬁmcl: TR Efiva RS aathco M eRidas af diksxhidh 8s Ak vk ﬁl@sgﬁe i near
primary al cohols but does not contain al cohol al koxyl ate. of the
Exanpl e | ofthe appeadadsédnt i ons contain both C, $ to C3, Ilnear prl mary =
al cohol s and al cohol al koxyl ate. Conparison of the 10 perfornance data of®
controls A and B contai ning Foantrol AF3550 to the performance data of the
def oaner conpositions of Exanples 1 to 32 clearly denonstrates the
enhanced foam control efficacy resulting fromthe presence of the al cohol
al koxyl ate in the conpositions of the present invention. Table 3: TEST
‘RESULTS Defoarning Efficacy Anti foam ng Conposition Dosage Added (% Foam
. Reduction Efficacy (% Foam No. (ppm) @1 nin.)Reduction @10 nin.) ControlE#
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contai ning 108032 Foantrol AF3550 Control B containing 258470 Foantr ol
AF3550 1109491 2109384 3108979 4108977 5108975 6109088 7P086@AC 9)09 DEC
2004 WD 01/ 73201PCF/ USO1 /04245 Table 3: TEST RESULTS Corrp05|t|on sage
AddedDef oami ng Ef fi cacyAnti f oani ng No. (PPM (% Foam Reducti onEf fi cacy (%
Foam @1 m nCrRamsction @10 mn.) 8 11 12 13 14 15 16 17 18 19 20 21 22

23 2.4 25 26 27 f.SA nzxgthg of zfit Oon]éoofl a%folagm&g a&gqéegus system and inhibiting the
formation of foam in an aqueous system comprising addmg to the aqueous system

an effective amount of primary alcohol component that is solid at 25°C, an alcohol
alkoxylate component and an emulsifier component comprising one or more

nonionic surfactants selected from the group consisting of: alcohol ethoxylate,

fatty acid ethoxylate , alkyl phenol ethoxylate: , sorbitan ester , sorbitan ester ethoxylate ,

v
ethylene oxide/propylene oxide copolymer , glycol ester ;, glyceryl ester , polyglyceride and
polyoxyalkylene glyceride ester .
2. The method according to claim 1 wherein the primary alcohol component
comprises at least one linear primary alcohol
15 3. The method according to claim 2 wherein the at least one linear primary alcohol

comprises mixtures of primary linear alcohols.
4. The method according to claim 3 wherein the mixture of primary linear alcohols

comprises Ci4 to Csz primary linear alcohols.
5. The method according to claim 4 wherein the mixture of primary linear“alcohols

20  comprises Cis to Csz primary linear alcohols.
6. The method according to claim 5 wherein the mixture of primary linear alcohols

comprises Cis to Co primary linear alcohols.
7. The method according to claim 4 wherein at least about 35 percent of the primary

Tinear alcohols comprise Czo to Cas primary linear alcohols.
8. The method according to claim 7 wherein at least about 70 percent of the primary

linear alcohols comprise Cgg to Czs primary linear alcohols.
9. The method according to claim 8 wherein at Ieast about 80 percent of the primary

linear alcohols comprise Cyg to Czs primary linear alcohols.
0. The method according to claim 1 wherein the primary alcohol component has a

30 melting point of at least about 40°C.
11. The method according to claim 1 wherein the primary alcohol comprises at least

one of fatty alcohols comprising at least one of palmityl alcohol, cetyl alcohol, stearyl
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10 10.10 10 10 10 10 10 10 10 10 25 10 10 10 10 80 88 86 mla@% 1 85 19
2 9 DEC 2004 WO 01/73201 PCT/ US01/ 04245 As denonstr at ed 23)3 a shown
in Table 3, all of the subject conpositions of Exanples | to 32 are very

effectiwve Ll baR, pé][f.d' | LLiLons of
Exanpt es 18;5%&322 al | f)’ﬁ%ﬁ?@& Si 5n| |H((?gng| y &ﬂ%@%ﬁ%ﬁ%%@% f oam
reduct i on aleohvd myrigyt aleohol, mwlissyd alcolsildagkeryh dicthal sndgeddybaitabol, and S@leticAl | 5

Exanpl es : re also.capabl e .of achievi ui val ent or
-better fo%&@%@%&%ﬁ%ﬁg}g&o‘%ﬁsﬁl%%o%egﬁﬁe 8g‘qf e‘(’:agﬂit'rol s Aand B
cont ai ni ngl-citd@H6I) 1-dbtosamoinbteerdcdsiat], I-hexafaxamg ol -ogacsanh lesiabmnamoheen
provi ded rel.y for th rpnose, of explanation and are in no way to be
constr edrfigoq‘%%“%i"ﬂgm@fl'%t%ﬁoé’?@ﬂl' 10 invention. Wile the present

i nvention has H@eThd aftiodaecbriting bo E18IPT WhERin e Aok ATKBkPIAYK cBiPestingENt , it

I s understood t ha¢ th I ch have been used herein, .are words of

rds,
descri pt i SAPRAES G thtre alorh alkoxy RS- t han words of linitation. Changes may

be made, wi thi N3t e Rt astcRling RECHERPES RGeS Al TBohoPAkBHERE Bbindordhe! €0 and

as anended, w thout departin romthe scope and spirit "of the present

i nvent i on SPRPFises Gistofap alephol alkoryiaigs Rontaining ethylane oxido graups andprepylenn
: descrilbedeE%}&pw th reference to particular neans, materials and

enbodi nents, the g‘gcgsent invention is not intended to be limted to the
particul ars di 3¢ Sheaethed agoerdingitoradaim k3hwhepein shernlcabolahwiyiate eorupordst has  al |

functionall j HCctures, nethods and uses, such as are within
t he scope‘t‘ciéf‘ﬁgﬁié’ygt)%gén"éégégr ains. 1=l ta. 20 2 9 DEC 2004 CLAIMS 1. A

met hod of at | &#sThemethod acbefdagiongaimrl 4aaeesinl theSAlSIhOTAIRG et Ed i SrieAthas h e
formation_of fo L n.an eoys,.system conprising adding to the aqueous
fope 2R o i APCSE S

system an?& mary al cohol conponent that i-s solid at
25C, &n al coholé. BhcknetlibdiorInprotih 13Whetin B¥HIGHbI Ak oxGRIPERIHFYnent has

conpri si ng one or re
P 2 cloud point ofabout 22°C to 25°C.

17. The method according to claim 14 wherein the alcohol alkoxylate component has
a molecular weight of at least about 630.
18. The method according to claim 17 wherein the alcohol alkoxylate component has
20  a molecular weight of about 630 to 3,000. ,
19. The method according to claim 18 wherein the alcohol alkoxylate component has
a molecular weight of about 1,200 to 3,000. |

25 20 . The method according to claim 1 wherein the emulsifier component additionally
comprises at least one anionic surfactant. A
21. The method according to claim 1 wherein the components are added by adding an
aqueous defoaming composition to the aqueous system.
22, The method according to claim 21 wherein the aqueous defoaining composition
30 comprises about 10 to 35 weight percent primary alcohol, about 2 to 12 weight percent
alcohol alkoxylate, and about 0.2 to about 5 weight percent of emulsifier component.



noni oni ¢ surfactants selected fromthe group consi sting of: al cohol

et hoxylate, lu fatty acid ethoxylate , al kyl phenol et hOXé| gm @ rbitan
ester ., sorbitan ester ethoxylate ethyl ene oxidel propyl eué @& Zg lgol yner.

’|g|ycolj Caster 2 'dai'ﬁblgﬁlg,toph%jny@E | AL v

gl yceride este .~ The met hod according to claim1l reint primary

al cohol co'f?ptSr?éﬂ‘ftzl'_%Bﬁ‘ﬁH %cé%c“&?f%‘lt ong OP?I‘IE‘Z?"“‘IS‘FF\QQ%?“EI%?B%&P 9303 " The
et hod acce¢ightigrdedt ¢flad @t dnbhsiehio sédhRiant. | €ast one linear prinary al cohol
conprises m xt#es of primary |inear alcohols. 4. The method according to

cl ai m 3 wher ei ©i* t Hhemcihagascosding to plaimy < P whergin the denst ene nopippid sefictanty t o
C32 prigrardgnl I‘iﬁ@s%lékt%@‘iic%{ml% o&ﬁtc’zmt hod according to claim4 wherein the
0 0

m xt ure of prpi mary |inear alcoho conprises Cs to C32 primary |inear

al cohol s. 6. The- rkkemsthodacetding ¢ ¢lainc? dwhebinvhresmulsificheomponeaircanplisgsr i mar y
| i near al g‘g??r' t [ l. i I I ., The net hod
accor di ng%?igg%ﬁ)gfm \f\?}%@giaﬁég Ie&é’%@%ﬁ%%ﬁ%%@?@%ﬁ&@%ﬁﬁ%ﬁﬂ mary

| i near al eBivaylgteconpri se C2a to C26 prinmary |inear alcohols 25 8. The

met hod accordin claim7 erein .at. |l east gbout 70 percent of the

ori mary 11 neatEamBofiselafel e D ol boin fiF aRengs LS BSOS o
The mavhodysmaordi ng to claim 8 wherein at | east about 80 percent of the
primary |inear al.cohols conprise C20 to Ci.s primary |inear alcohols. 10.

The net hod accey di i i imar | cqhol co ent has a
30 nelting poizrDI{' o‘?%ﬁlg?ggﬁygg%%ﬁkgégmﬁ&% T ﬁ%ﬂﬁ(gé:%%?(ﬁ’lﬁﬁg '?968 claim1
wher ei n t B&idst 25ks gn diabohdkoxybtrproimpesenttan legmbifier comaponedt chmpiisingdreen olos:

conpri si Ngo@nik ggﬁgm&g%]m {pal mtyl al cohol, cetyl alcohol, stearyl 21 29
DEC 2004 al cohol, arac |dyT.. al.cohol, behenyl .alcohol, lignoceryl alcohol,
I

ceryl al cohol, nontan ~al cohol, nyricyl alcohal, mel i ssyl al cohol,
| acceryl al coh‘&erea'rﬂx%@aww sffecsans is selepfed omitiregrpup conpigtirerofzdldopblat i ¢

al cohol s [:Si : e - hexadecanol , .1-oct adecanol ,

1- ej cosan%tﬁ, }}-%Bcots‘ang{ , ?3{"%{]? %llg%lspé‘%&,cﬁquﬁg a’chEbé'ﬁBIe,Ste'llf?g?%%‘o"ﬁ%ol ,

1- t r i acorktheroflate 5 ethylioe oxido/prupglvot oside cdpdigheratglycotesndrayiycerd 2sted e net hod
accordin j wher ei n. the cohpl al koxyl ate conponent conprises
Cl2 to C%%&l%lg%ﬁgg%dl&??cwxggggnigﬂy%eﬁghod according to claim12 -
wherei n the aP&olile caldpositib@acoatmporttiin 2 T@lgsih 8Rrisldy hRokiZ oalpeadie!

al koxy] atcj? Nt ai nip%leq_tglh%rlr ene oﬂ?gﬁ groups and propylene 10 oxide
groups. 14. e rrel?aﬁo at & Qﬂ"r\ady ?3i m 13 wherein the al cohol al koxyl at e
conponent has29a Theaudippsition acebrdaig dobsin 2186 herdi® the b fabRInb BeleAGRREAY NY t O

claim 14 \M[IO Bgcié)n t he aLcohoIfaI,kox | ate _conponent has a cloud point of
about 20€ CIPTIPES PELUret, of pRPE dne¥ @iy to clai m 14 wherein the

al cohol  al koxyP atite CORPOYHASH addafdingto e Metichlin e riRAM ofimi9 @eg | T The
met hod acig:gh&lién ta cl imég wherej.n the al cohol al koxyl ate conponent has

a nol ecul FEWP“&S ¢19 cap8lgoholy  The method according to claim
17 whesr ei n t he) althe BepadiddR ek a8 TR&A S 0twHAsn Qm-ﬁu% %HI, | ght of
about 630 to 3, 000. 19[.) The net hogqgccordi :‘1’6 to E:hI%al m 6 er%ig'n e

al cohol &loRBody PemBriws (uotedie pHmery lneaphlechdlar wei ght of about 1,200 to -
3,000. 25 2 32, j Lai.m-1.wherein the emul sifier
e Lot L AN LT,

conponent additionally COI’IYIDI’I ses-a st ‘one anronic
net hod agleohals eemprises Cai tmh o ptimeni inchhalcalmiponent s are added by addi ng an

aqueous def O%H..”%geém&o%%&oin%@c&%mtg 18 B SO eSS Iihst about 35 percent of the
30 primary linear alcohols comprise Czo to Czs primary linear alcohols.

34 . The composition according to claim 3 3 wherein at least about 70 percent of the
primary linear alcohols comprise Cyp to Cys primary linear alcohols.
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2 2= The nmethod according to claim21 wherein the aqueous defoam ng
conposition 30 conprises about 10 to 35 wei ght percent pgi-m%f¥gg!4 cohol , .
about 2 to 12 wei ght percent al cohol al koxylate, and abolt 0.2 to about 5

vei ght percent 35f. @heitaimfdsitionQEHREINE B claiky PwRerein BEfeast Q65ht 80 PercEhCoriRd hod
according to, cl a'l.m 2 2 Wherein the enul sifier conmponent conprises up to

about 1.0 dlepholsgomprise Captp Gopprimary dinear akkgholact ant, and from about

0.2 to 5.0 weig! TREEGAIYsitdh a8lordifAR ol ezmlfu' i i P Aot The

met hod according to clai m2 3 wher e?n § %gl at engis%;ﬂ% ne a%gnl onllgoélt?ré’fmél t ant

5 conpri sebas melking poishef alleastebbud¥6xy| ate. 2 5 . The nethod according to
r.i

claim 2.3 wherej e enulsifier conponent. co es - at Jleast one water
sol ubl & al cohor:‘hg't R L‘J’é‘ ﬂ&“&f‘ﬁ{i'% s‘iqa"@r?e? _ ﬁ}ﬁmﬂsﬁm EBHprises at
et hoxyl at eleal e of faety icohalsl campiyinlf RJedsOore! o pRimlity] WBSH0E Byl ARORSIVELH 1

systemis aper maki 1Q syst 7.. A stabl e defoaner conposition
conpri si ngWﬁﬁ%ﬁ#@%ﬁ%ﬁ?&bﬁM%ﬁ@ ligngeerylalcabgl, F%{Yhﬁl%é,mml_cohol
~al koxyl at ealostiohanyivyl d@%@%ﬁkﬁla%hsplm&?ﬁ%coﬁ%mg&c?ﬂ a.?Bﬁ'oLoarn fhetic
noni oni ¢ sfﬁir R%%h ts ng wat er, wherein sald nonionic surfactant rs

sel ected M8 %‘6&9 o8 gemprisingatdeashonegifdrhexadagano}) laedadeqano), ki d

et hoxyioat eeiyosahdly1-dodRnml, 100kt &- | SR St er
et hoxyl at e e(%fhy(fue/ne ox?iﬁglé’l propyl eneqo%xg%%ogg?gﬁ%éroﬂsm Ily%ég“éﬁ&é’ﬁs,

gl yceryl elotescontanglgng ditotsasriscgptanald pol yoxyal kyl ene gl yceride ester . 2

8' . The conposkiki I | ai m_2 ereipn the primary al cohol
conponent 20 Eghpq?ﬁegg%%st%q}g&a%?m%ﬁgoﬂ g?w T a&f’k‘ﬂﬁhﬁ"?"’%&b. The
conposi t i GAmperent ddmprites Cel taiCn Zcchollakoeylaes.he at | east one |linear primary
al cohol conpri s -4 res.of primar i near .al cohols. .3 0. The

conposi tion ac%%'r i né‘t”#%oscl:tfogl Ofd@g%%gif'"@ 29W8mmtg?6'r%8h%ﬁlkﬁ?‘ﬂﬁﬁry | i near

al cohdfs compeienecorglidses 61,38 Trpaliotml wikbiyleas caitamhg bhyleBSodde gldis and
conpositi g,po fc%QBQid%%géo claim3 0 wherein the mxture of prinmary |inear

al cohol s Corpri ses orPS®F C3z prinmary |inear alcohols. 3 2. The conposition

according to c4@i Whddompisitinactdi@inditk bline 3 8{vheein M6 ¥icblid) 8fbxylalecOhO! S
conprises Cis. to C30 primary |inear al cohols. 33-- The conposition

accor di ng®PPYIest hasa dougmaintiof atleast %G about 35 percent of the .30
primary |inearsgl eahed LbSRd; . ' | ] l.cohols. 3 4
The conpositi o4n§accor é]?p r?gmtag cl a‘ih%gg %ﬁw%wﬂéﬂem@%@?g%gﬁﬁ

t her el n at 0 percent of
the @i nEPIeREhes aglondipens of ahawt 28%C ©AB°€o C26 primary |inear al cohol s.

23 2 9 DEC 2Q04 Phexompb bt . ing to.claim3 4 wherein at
| east about 8 9per cer?{nposﬁ?ﬁgmgtrﬁ%l%&} |%%gé%ﬁc%%§%hag%ﬁ}ﬁ§% C20 to C26
primary | ¢ovesanent hag hgloud paing of Atvat 22¥hAd5PCon according to claim2 7

wherei n the pi l.cohal co nent . has nel tjng point of at |east
about 40C. 5 3°7. 10k RnbRHen fooRiing i pieh g besomithe Hrdhoralkmeren 1 he
primary alooyiootntdhas riokealad veigh€af4t IREatdhe 638, 1Y al cohol s conpri sing at

| east, one of QQI rzf;‘tpyl al cqhol , cetyl al cohol, stearyl al cohol, arachidyl
al coldl , behenyt ZEESMBPSitPn apcarding fo chimdRowherein tha aleghoballsoxylatent any |

al col i ol ,compohenhaed BRkeRLlar WRighesHdbodt 6801813,0002cceryl al cohol and geddyl
al cohol, and synthetic higher aliphatic alcohols conprising at |east one

of 1-hexadecafhdt 1P CBEPHRLIrGPIding to@laiinddseientin the adenhobalkatylate

1- t et r aC @6ANMBhont hasErmBEESRN Rhightls @j&@' y triacontanol, |-

dotri acont a?ol and 1-tetrat r#‘,gatg:%%t%gﬁgﬁﬁ 31 e conposition according to
claim2 7 wherein the al cohol al koxylate conmponent conprises Cl2 to Cf8
al cohol al koxyl at es.

46.. The composition according to claim 27 wherein the emulsifier component
~ additionally comprises at least one anionic surfactant.



39. The-conposition according to claim2 7 wherein the al cohol al koxyl ate
15 conponent conprises Cl2 to C18 al cohel al koxyl ates contai ni ng ethyl ene
oXi de groups and propyl ene oxide groups. 4 0. The conposit QoBEQik ding to

claim3 8 whergkn I ) \ i f at
east 16C. 41" " ii8 CoRpbalsh skttt Shitn 27 PARRRHE B8 Grolisilefieitenf | O
al koxyl at epridéryainshelnstoit P &5 1 2weikhtypdraend aidohol alladuyldte, 20 abont 02C0 abor 5. The
conposi tion agcordi ﬂ‘% to‘ﬁi}?gi m 3 8 wherein the al cohol al koxyl ate

conponent LPLTeBUY SHBITHCTSPTRA%EE 22C to 25C. 4 3 The conposition
according to chai riks cOmphetic dbcordihg teLiaph o whkisidié sinblsifepoRAp@iEht has a

nol ecul ar wei ght of at | east _a&out 630. 25 4 4 . The conposition accordin
to cl ain 4CMRREY R 14} weighy pespepi it lepst ong anipwin spfaciant apd Gompabpug, -
wei ght of @ess.0836h Perder?@Pat MasPone nbiBnEAIRRGk on according to claim4 4

wherein the al gohol a??(oxyl_ate conponent has a_nol ecul ar wei ght of about
1,200 to 3, 000* % &he cqmposiinpnsserding to elaisn f Biwhereinghe pdpast onemopianiei n t he

emul si fi ergeRARR : ohd QiBkiises at | east one anionic

surfactant. 24 Zr&gﬂgﬁ%ﬁggg%t%ﬂgw'?%e c r%?gfsi tion according to claim2 7
conpri si ng abain - The comp®ition agenrdipg te elaim 4 pwhenginthe bovlsifier companen? to 12

wel Oty gPel o iitisdllsf G lond WARYbRHIE Bl ARHhee ind of Rad BRULvarty inlBlufiflt PET CON!
of erul sifier conponent. .. e conpo PEi"0N 25 Ceor ing to claim4 7

wher ei n t lWdcobolethnxlat: conponent 5 conprises up to about 1.0 weight percent
of at |east one anjonic %‘:{ actant,. and fromabout 0.2 to 5.0 weight _
percent of at 1least on& o et actarflaimol  funkhep peEpriphng adding a
according to claim4 8 wherein the at | east one nonionic surfactant

conpri ses ARG Wf@hleohol et hoxyl ate. 5 0- The conposition according

to claim4 8 wherein the enul sifier conmponent 10 conprises at | east one: .
wat er sol ubl e %A -coffdle eIpgs Hiemmrenrdiossttonelawmne?8i fisotiudt ecahpohelng
et hoxyl at @ tEhnchesl rBidugblaccording to claim 1 further conprising adding a
branched al cohol. 1 52. The conposition according to claim28 further
conprising a branched al cohol. 25






