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thereof, in aqueous systems including wastewater sysiems and in aqueous indusirial process systems by adding primary alcohol.
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- (54) Title: FOAM CONTROL COVPOSI TI ON AND METHOD FOR CONTROLLI NG FOAM | N
AQUEQUS SYSTEMS Q (57) Abstract: The invention relates to n?@oﬂﬁ aﬂﬂm
conpositions for controlling foam Le., defoam ng or inhibi H

. formation thereof, in aqueous systems i ncl udi ng wast ewat er systens and in
aqueous industrial process systems by adding primary alcohol t+' al cohol
al koxyl atV® NZRE enul sifier to the aqueous system suchp(é’émF(Woéz ‘3t abl e
aqueous conposi tion ZoANPEerNAAt. YEMPYSTRAA ARSI H 4245 FOAM CONTROL
COVPCS| TI CN_AND VETHER Ciek SENNEFG AN AOMEON SAPIHELRSSYSTENS. BACKGROUND
OF 'HE- | NVENTI ON The present invention rellates to foam control

conpositions, their prepar@AF@@RommEﬁEMW@s medi a. Specifically,
the invention relates to a detoamer conpoSitiron particularly useful in
control | i ng foafhppresranenipesipms e dmicanirgdwomposiioe hgirerepampionat ur e pul p
and pap 6 s 4\/%‘[}3 Jgste treatnment
‘systens%;n?n%ilﬁscfﬂ @E&E procegé(gg&ﬂg m\@{né gﬁgg%ghos %y foamthat forns
as the vvastcewa@mwnmaﬂpvleﬁ)ewﬁﬂvat@ntr@ihw@ammfdﬂghs errpusestdamlaw to 10 pr ocess.

Foam can ocg g?‘y %%n'%]f nts or

‘addi tives thHat ratEr{e %"%g%@g%ﬁ ggé’ef rg%gso §P%§°’ng %Sge materials are
typically or gaMauy whnirgaghet sybleey amhyxdimrxdexrmmsmts haxerproblenns ghusehem cal s
(e.qg., Ilg t t rgat ment
chem cal s, ?%acess rea[f”lh(g Wagéaﬂgﬁrfa(\f@% vgae r‘mes?lt O%ghmh’ S’étreél E}pr oducts or
bypr odudt s pofcedsn ot cana:lccxpnromszgwps ﬂt&amthart@bmainsgomammmcmduct s, etc. Th
system nmay _al.so {‘[R%? hat £ after it
has forned.ag(gﬁ‘éeﬁ%%pli eri a I~élnlfanc ,Hﬁ#)e Sﬁ}g?% ng%?ig%:t{m!'g}?age mﬂ ended
organi c andrg'amiolclyaﬂbats Siiey dwy bcchddved ﬂalln uamrﬁrchah;calpr(mgehgsm, humﬁc

m cr obi ol oqi .. Foa I n en a wastewate
or processg?/vg’f}%“r ms?’%%q{e ctﬂg’ﬂ'ﬁalg br%gtc%maC hf m?C%P 'IOF ngqrégta 1 on that increase
the total ahendcad, dtthgersyslemssp@amdtd wrdwpnbdmmbélmﬁm pr@&wesdesan i ncrease

_occur S \ﬁhgg'xef(:\éo 1f_u}g 1|ceh rgdm:?s Qc O'i( E*le na}y]?als%rc% 1am ?thg rmgtenglganl s introduced

into a ces Y& RS ng Rest ects in I cal
processes (stebngze, thea@amaﬁemnhasrfmmadgSudhundmﬁaéfnmclﬁlﬂe)mlypmrqoBm@ctmsr; ation,
gasificatiq ductl Q Eessur emenat ure), biological
processes f‘ésbe“de L annérﬁ?rﬁz{)ni'cosr?%saﬁglé)r' I c{j}ar I8r‘%telori)amdand chem cal

processes (mcrgnologwaid@,ammns recarbonation, gasification, distillation,
sol vent stri ppiag, AR LSAGLLA0S JENRLAL LG 885) FOATLLIL WS et er Of
process water is a p YSEVErar™ 7 SASENE Rl e etrinental to
syst emzpr ocses@ecsed(te a gm; ogmnatpn rﬂg; inatexsen the totiabared bfahe eystens’h gad/Gquid 30

reacti on, por at se oam can
interfere W?PI“% g“ %g%lgcé%gorcgurgnél%%egﬁ]iarg e?ssbr%fce% uP,m#Jd Plcgsonfarol | ers, pH
sensors, t@m:emaodmcei mtsaarismrds)Prcamtesamsmgjmseseilchtsahéleda rhévdanjoa! i ty and

t hr oughput DEC .2004

PCT/ US01/ 03551‘75sses P‘E’n‘a’ ‘p%qahog] y d'i 500 rﬁ%lﬁg i%“m%Pg’caSEY}gng%aflf%%o%“m can al so be
a safety ofedixgiah trfprd:mzra,nﬁbree(seugemp@:atntemrhnﬂogxam}msaeesesngi.,tank overflows) o

(S:? P egl %3 bﬁenggntaatieog tarqge%b?c ges?or%n;nd(c%ergxcal proccsg@é (9 IgS%)rcll age to receiving

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, cvaporation, sedimentation, etc.). Foam can interfere with
system sensors and controliers (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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The .pul p and paper industry experiences sone of the nost troubl esone foam
5 probl ens because of the ubiquitous presence of |ignins and ot he

foam causing materials. Foam ng frequently occurs in pulp maéhﬂnbﬁcpamﬂ
screening, pulp bleaching, and waste treatnment processes. In addition to
the visible fo that occurs on the surface of process and effl uent
streans, PG’ al so occur below the surface in the f??ﬂwgmmgﬁFrained

ai r bubbl es in papet, afidl pasd adhidiorRfuRatisgsy FoamBan taldbe 6 @i¥edi o? hddihfhbhgr s and

ot her parti %ul at.es. Aii)r bubbl es be\%gﬁre%%ntrai ned. when they cannot rise to
the surface H§ ﬁ%‘ﬂ%ﬁ WA Pk Restions o sen tlhede ey sthecoredendess he
particul at e fodiit disdhate® th ReceVngSdfe@mB).Or their notion is inpeded by the
presence of the ;}Eéti culates. | Entrained air bubbles are a probl em because
they inhibit theltsBRIRZ8E PRRer industmaSMcHEnCes sefe P thp mesigroublesoms feep nat

whi ch i n5t UpRbRRREWecARWRS HeQBitfitb O prefeRté 8f MBFnAddd ofier RIARRLSsn@r € al so
known to inpair paper formation and tensile strength. SUMVARY THE

| NVENTI ON THBtrialsebRanne frepugntly opeprs af idpvashing dwip ssrsapiasipulpons f or

control |'i ngpfe@dig, ahd Raste B84ARA fHBcQes MLMiLLD D hdGisbRBRA uRPoRlisf 0am in
aqueous environnents, particularly in wastewater systens and aqueous

i ndustrial PP Besudes\dipErssss and efffuent sigaamsi Bamanayalpetgrcislovothasurfaigels f or

contr ol | i NGinfiR@fBmiof@niraifled SR BhEMlesOpartibMtP i diSousiGedn®y tﬂﬁtcblggﬁnt hereof, in

aqueous environnments, particularly I n wastewater systens and I n agueous

i ndust r 1@l Phesvangdothsrpreimulaigs. Adabwiplesdecorae sytsaingd vhen theyfcewtol si tanpunt  of

def oami g CATRENEDHS notbudark YorBdlclbhsk My UeL ARBIREARE Bhic P01 LI On of

the present invention. 25 In one aspect, Invention is*directed to a
met hod of amatpeasin the siresim ol Mmvtiey ibwredadby theayetmmob i paniailies.i ng t he

formation ofpf.gam aiixnb@d?ﬂé&?@?ﬂ&bléﬁﬁ@cﬁg%egtg%{dhﬁjiﬂgc Elggliaé"%%ftaf?e JAfingaueous

system an effective anount of " prinary conponent I's solid at
25C, an al diswol thegugh td flbes s winkeintiumrstbvendem proiiciien. Enmippdaint to at
least ope Gfypfiel %@msk%o@ﬂ%%iiyr%@iﬂr&gﬁoﬁM:Qh&ile‘},@&%ﬁ}.' on of foamin the
aqueous system The enulsifier c onent conpri ses one-of nore nonionic
surfactants selected fromthe group consisting of: alcohol ethoxylate,
fatty acid ethoxyl ate, alkyl mﬁ@@%%ﬁ_@gbi tan ester, sorbitan
ester ethoxylate, ethyl ene oXrde/propy X pol ymer, glycol ester,
gl yceryl ester, Thonyghyererclates taddiopuiiypageat kyrhpasiiogs foc eontabdlingdoam,. 2 2 9
DEC 2004 V\.’i?e.(?ééf&ﬁﬁi%é (?E%{iuﬁﬂéhge%ﬁga@ F104AEh agﬁ&%%nvs#oﬁ%m%ﬁsem
invention is direct to a stabl e detoaner conposSition conprising a

pri mary al patiotlarty mpeadewatehgsteins agd kijakons i@ riabproadscoisensal koxyl at e
conpongpt, an Lfier.co L Sin ne .or nor oni oni ¢

surf act% gnt S and%{nﬁ%ﬁ%aé&g%%?%ﬁ?%ne?lgcg?rg %rc(foggrf) ﬁllng f%agf’é‘g‘t SHFPBR he group
consi st i nginbibitireg the fmimagiph theyéd} i, aqhemis eneirornaits) puyibahdy inavdsivater

phenol et hy | ate, . itan .est.er. sorbitan ester ethoxylate ethylene
bt de/ pr op e o iE ol S proBt Bl 7 it IRV GGy

pol ygl ycer effietiangmpoltypd dy ik gpoovengingaie) dudk ae b eddinglihe dgbamiag Ygaat cohol
conponent can c$ r'kﬁ% at Igast Lne i near primary 5 al cohol, and the at

| east one Y9HER ‘gBP RICEPEERST %n comprise mixtures of primary |inear
al cohops. The Mhxhebspeef, Ry inv@itionlis ARedtedioGOOhsd 6641 IGeraeiose Cl4 to C32
B | G aimi i Bcohs B BRI 1 tormaion G foak n 2 adcons >

system comprising adding 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 to at least one of defoam the aqueous system and inhibit formation of

foamin the aqueous system. The emulsifier component comprises one or more nonionic
surfactants selected from the group consisting of : alcohol ethoxylate, faity acid ethoxylate, alkyl
phernol ethoxylate, sorbitan ester, sorbitan ester ethoxylate, ethylene oxide/propylene oxide

copolymer, glycol ester, glyceryl ester, polyglyceride and polyoxyalkylene glyceride ester.
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nore preferably C18 to C30 primary |inear alcohols. Preferably, at |east
about 35 percent of the primary linear alcohols conprise C20 to C, 6
primary |linear alcohols, 10 nore preferably at |east about 7Q SeBEEN2N04f
the primary-linear alcohols conprise C20 to C26 primary |inear alcohols,
and even rmrepgref erably at | east about 80 percent of the &S mary |inear
al cohol s C20 to C26 primary |inear alcohols. Thé& >al cohol
conponent can halreanathmedspéch ghqyoesatt io¥ensidn is@i&@tte@.b%ﬁtab%foanﬂ:5caﬂi§ﬁ)s%h mary

al cohol S.S0 at | east one
of pal it y1 “atnng bl AL AREpRny b Sy RO B SR HkeieeE pesmigen
behenyl alancipoilsifi¢r @mpwnydonmn&og ohq orcmry hombitio hetactarB Rhd Fyler. &lhs akabnic
nyricyl alc acceryl ed al coho

and synt hetél?lgtgﬁfngﬁg‘rdeg ?{% Nat #“gggﬁ %% e ofg ‘?}]logl tﬁa‘yéatte’l aé& oeﬁlé’x fate, alLyl

1- hexadec arigienol¢thpextytatie sebitrn, ester, smbmmo bmoxylatd,aﬁ@ma oklde/brop?lene oxide

t et racosan ctacosanol

-dotri acon'?J OHOI}W‘ gi&?&%@?%{ er&hgsgnt yceﬁ]f"llé a R 5?’2&%}1?5&5@“5? ¢ SHfponent
can conprise C Th@p@&ﬂyalmbhkdompahamxgd aingsise atrlm‘semmthhgarﬁﬁlﬁaltyo C18 al cohol
al koxyl at es

n ne oxi de S and ro yl ene .oxi de groups.
25 The al co ]cﬁ% Ial?oth t?e corp lélﬁaerr{?m&aé%glhg 8‘”5%‘*"\5?5 fPTIETY east 16C,
wi th one clhltﬁdrgioohuis rErgeixbee ngpmbm'grﬂmﬁﬂ@ldobolsadﬁ,compdseahptofﬁg cl oud poi nt
range being. abo Yt 22 25C. T h al koxyl at e onent can have a
ol acul ar WaTEHY HapdagcohSisopore s Bl0. & o bR BlR s B eS¢ 0
3, 000, and mmrprcrferablypﬁlefoe@ﬁbhma@blmﬁaré]ca% Pafertbly it R4 abokngs enul si fi er
conponent can ¢ se_at | east noni.oni.c_ s rfacta can
Saar L onal 1Bt s By R et SRPRHAE Co i Cetiig tndpe SRGhORC 2001 W0
01/ 73200 P@d@ﬁﬂéféﬁﬂ@%lcaﬁtabbaamtpemﬁt dfrthasriresly Bih€d Blebholsadmpaseadged.
Mor eover, east o

ili,zing and t can be added.
The pri marQ BBy 8?&53?‘?8?1? "‘l“ﬂé“’ @8??61’6%3&@ leﬁgéb"g’bg‘i)’b"ﬁ@moand t he
ermul si fi er thopmangincaaicdelsaddpesdy,,asld penar, hguedssollel oam ng

conposition to the a stem The ueous defqa conposition can +
coggrl se about rQ°PYTEE %@éﬁﬁtﬂif" RYERhan Y?T‘?qa?'ﬁm&g B‘Eiﬁtcﬂ?amﬁﬁgfh"“gpto 12

wei ght peraent. al cohol al koxylate, and about 0.2 to about 5 wei ght percent
of emulgifier c onent . 1c(gjg](]ierrul sifjer co onent rise up to about

can, co
1.0 weilght per cdRF PHPaR;2 E40 CAMPTISR PR Yt 0158 g about 0. 2
to 5.0 vei gkt grrof@aliniol abhdipasf] adRol, ateaxymwnm Eraéhidyl algétMtbehechpe at | east

one 1o oL Ry 2 an] neat Comtohot o Leasty OIS Aeehal e IR e, i
al cohol et hmxydla:heceagn dlcdhol aAPeddy) QlcoRSICHENJ s@ﬁtﬁbﬁ&l{@w%lﬁﬁw al@hfexyl at e.
Ihe aaueous, SYELEILED B% of ShoCelhl o) B RRRel TS DYl em e
ascertap ned::rbyosamu Bhbxugodanel, Proetesdandl, $-afi@sntaol, I-dotriacontanol and 1-
tetratriacontanol.
The alcoho! alkoxylate component can comprise C,, to C,; alcohol
alkoxylates, preferably C,, to C,, alcohol alkoxylates containing ethylene oxide
groups and propylene oxide groups.
25 The alcohol alkoxylate component can have a cloud point of at least 16°C,
with one cloud point 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 corhponehl can comprise at least one nonionic surfactant, and

can additionally comprise at least one anionic surfactant.
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DETAI LED |) F- SCRI PTI QN OF THE PRESENT | NVENTI ON The particul ars shown
herein are by way of exanple and for purposes of illustrative discussion
of the enbodi nents of the present invention only and are pr@s@rﬁ%?ﬂﬂ‘h t he
cause of providing what is believed to be the . nost useful and readily 20
under st ood description of the principles and conceptual aspects of the
present Waoenedlon. In this regard, no attenpt is madePETEVHLEHFbe t he

present i nventi ofy il MR Ran 8GRI LA 2bRaDRREITA Yo LR GhdS: Fundarrent al

under st andi ng of present inventlo cription making apparent to
t hose ski | | seabilizing fvel thickengwgdnbseaskoaddal. forns of the present invention
may be enbodi ed .i,n practi 5 Unl ess i | |, ..percent ages,
bartor rati os. o PRERLAGSo gt BReha PR S LSt ST CP7 2

per cent measnuldffemdosmponent tande agled b atdingan aqeocusxiedsnrisgicdypostiioght based upon

100% of _a given sanple ight. T for exanple 0% r epr ts 30 weight
var e ot ghe BRPE BoEmadhembes Pt R forpod i Fin colRPE S IER,S so” st at.oa.
a ref er encesstvieight@eriemipifichanral@bsipabodrtto | hetighlgerdehealcohdlalkaxgiaeind or
conponent by .ifself, a |1.as in canbination with other conmpounds or
conmponent s,anélﬁ‘[:!?f“é’sz ‘Hiag?tiﬁl\g§’§‘gg‘fPeECSWﬁ’gEm‘él?gﬂzf°§’P@“BEC 2004 WD 01/ 73201
PCT/ US01/ 04245 herhiBifier vdagidnaincanomfise up endbent 1.0 eipht paterobhar val ue or

P et or abl e 1Al Shesenret tpeons g o B U BLED HE Bt HERIGRtReC! osi ng al I
r an?es 1b3r %ﬁioﬁfcc’sﬁ}mw&fzﬁwm \I:ﬁst ?jri]b nopfeaic suiﬂc&he&ahedmpﬁfdliﬂ ia@gorg I O}NE‘I’ 0 A
preferred val ue, regar Ss er. ranges are separate i scl osed.
si gni fi cantal‘iohﬁlr‘iﬁwgf'ﬁ ‘ﬁe"c"ﬁreg‘ﬁﬁ‘ﬁ’t‘lrs‘gler “gf“pf"bez%‘l’arl?d’%fnr?"aﬁ?fﬁﬁﬁéoﬂﬁ ocess and
effl ue_ﬂt_ Stv&a@@w%ﬁt_uﬁﬁra;daac{]ﬁ&ﬁgmgé mmeﬁ?@?ndmem@u?ﬂg :accfmf_emsm&Ttﬁ.ol _
conposi tion, ich is e subject o e present invention. e primary
focus of this CJHBB%WEPFWS‘W53’}[9?9‘%5%5’&9‘?1&?5’3?#@&?9’?‘8@‘ efficacy resulting
from the conbi n@hhsRx&ifipldy Bhbdtahshiskad advamiagds of tiepeRentinantoamagl cohol
al koxyl at e corrpon_enci. The use of thgs& two materials in conbination
enabl ed>an PEAREFREFLEY IeHEVBELE I PHOWE oami ng and  inhibition of
formation of foam as conpared to conventional conpositions. The invention
also relates to nethods _faqr_cg 0 go.n .. € ing and/or
i nhi biting the forsat i Rcleia otS2efvirormers, particularly in
t15 \t/\ﬁstewat er ssrg& ﬁc@ﬂﬁsﬂoﬁnﬁ&ﬂiﬁ@k&%ﬁvﬁ?%bﬁgﬁhe ﬂgfd_cfﬁleﬁﬁ'pl d@s)ésberrs_, by addi ng
o the system a.defoam ng_agent conposition which .includes a prinmary :
al cohol cofpsHERE ‘%Hﬁ’%ﬁfggfﬁ'hﬁ‘m%ﬁ%?ﬁ?ﬂIﬁFsémc‘BWﬁ'Bﬂ’éﬂ?l?’ 3’?%§repri mary al cohol
ol d At T e T e by e v mary al cohol 20
corrpo_ng?it éBﬁ_‘Fﬂi’f"?‘réE s%ﬂpﬁP%jars‘f‘éHh’é‘: & frdgon ?Syg‘%ﬁ %‘gﬁﬁgfes%{ﬁd preferably
conpri ses jfledfidt. Gf tS rePdrt,laMerht Bidedd &Rbleshe et IRERIdAIRBRIADl Yy, the
l'i near pri rrarg al cohol s caonprise Cl4 to C32 pri r}gl:%pl i near al cohols, nore
pr ef er abl ydetaid thag xmpsessyy fordhefundamentpl underaipnsing o TSR ¥ pr ef erabl y

'C18 to C30gpRrdeR@ipYioh hARRE afpaeOthose skilfee i thb et RoW AR %vakCRARL oL ONMponent

conprises a mxture of primary |inear .
the present invention may be émbodied in practice.

25 Unless otherwise stated, all percentages, parts, ratios, etc., are by weight.
Moreover, unless otherwise stated, percent measurements in this applicati'on are
measured by weight based upon 100% of a given sample weight. Thus, for example,

30% represents 30 weight parts out of every 100 weight parts of the sample. |

Unless otherwise stated, 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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25 alcohols, it is preferred that at | east about 35 percent of the primary
| i near al cohols conprise C20 to C26 primary |inear al cohols, nore
preferably at | east about 70 percent of the primary |inear Igo@ﬁ;auq
conprise C20 to C26 primary linear alcohols, and even nore g f 9 at
| east about 80 percent of the primary |inear alcohols conprises C20 to C26
primary |woeers2aell cohols. 30 Preferably, the primary al d’@lel'Sﬂb'mnent has a
mel ti ng point of a& | east about 40EC.. Thus, for, exa when the primary
al cohol conponerf™ B EaEMmE conesTiEen R Gefys! 5“1?”7% elt1s BGY/ 04245
mixture of grd nﬁabﬁhpbtrrpeeaératﬂéeam@bﬁd lotviiepréferablernvaluek, lthis hasoevea preferred
mel ting point of  at ciut 4 C Pri mar¥ al cohol s according to the
present i nvEiesstord ?%%’Fﬂﬁ‘@ Iyﬁm 0%5‘3@ bygnaes formed Eemagy PREOL a0 YRR i bed in U. S.
Pat ent  NOS. préfed4@vitdind B thwar HréRrréd GaludMiglidledd RhetherirBf@isRes @padicby reference
herein in t%elr entlrety Al cohol s swtable for the pur pose of this
i.nventioh n#§F195€%known in industry as "fatty alcohols", if they are

derived from natM&:F\hﬁ@hﬁﬂfphﬂ%&ﬁkn HOLEHS] MQﬁﬂnghﬁaqL%us Pfocess ¥hd heti c
hi gher aliphatic al cohol i f theér are derived from petrochem cal source

materi al 5. EQuEEHFEaMssantbsaeqpmplished By e ysh af afpam cotrqlicempasiHeRes of this
i hvention lwghxbl{‘ﬁ|t}$é@§bjecb'd?th€fn%séﬁpinvédu€bt'ﬁﬁi:ﬁrﬁna &k by thigddmiRitioncet vl

al cohol, stearyl alcohol, arachidyl alcohol, I'gehenyl al cohol, lignoceryl

al cohol , cdif $he cabanpaddpam pangeLeifjsacy &F@B%ﬁwm HiFrGORPING4Ion 9f 8PSy i ssy |

al cohol 19 | ag&RbNdonBbieARd 2R RIdoae iy CRfpBhent2Fhe WS df tBSe vyt Ures thereof .
Sui tabl e synthetic higher ali @Qat' c al cohol s incl ude but are not limted

to, those rrdierialyincoabinsion shables 38 UnchpECiad drcEcaTa Py defhammedier process. 15
Exanpl es of;symbiet fofmaRbO Bebardbi RiRhicd 1 dmoliRlofaitekd@bkiend o the pur poses
of this invention include, but aré not limted to, 1-hexadecanol,

1- oct adecanol , Theingediamalo relates syperbedsdpr conuellipg fegsasoldefot S acosanol |

1- oct acosanglyor %hﬁaft!n?%%;ﬁﬁ%n théreotdﬁtaﬁh&%QEH\@ﬂB%eﬁ’@Cbéﬁ&ﬁir'lyafnr i acontanol , [
as well as mxtures thereof The preferred n;poun for the primry Ilnear

al cohol 15compsiseater wplems giin aqueeusHndisial Ripseshavstemspby addingintie havi ng” fr om
about 14 t Quah0YleRAnRE RN AR NHon WEEK RERBY: $rHRGS NBRENGDmohen 18 to 32
car bon atom; and nost preferably those having from about 18 to about 30
car bon atorwda@%}@kwiaé’)@aﬁ’wl@? of the preferred linear primary al cohol
component i ncl ygen ik a]@é}ﬁl tﬂﬂﬁpohéxﬂhkﬁﬁ if @is ifNenfbn 2tudeg B bAahyr €d by
Condea- Vi sta, Houst on, TX), fol 20+, Nafol 20+A, Nafol 22+ and Naf ol
2022 (al | rekaobel Aot isselit %yoomamegra@?em -25°r Brefigshly cthe pamemtalgohol and Epal
20+ ( uf red |inear
pri ma[r;./ﬁ al %g{?g%l%gto%gﬁ%g% tqkF’lralat(;hy éﬁgdcl; nmagul@gpaﬁﬂ fer%ﬁﬂg cgéls{l still
bot t om pr oduistures pf Eirdary hme@t@w?@ﬁszm@mmrqf@rmlmbc Unmg’rmmrbducu on. As
such this t 0, 430

nydrocar borear SprSnd, GRS iy FRLE bR, 21 Wi]%’?%é%*?dw SSPhhe. The
presence ofprimsndinciriirandls, ieevgo awramsefcpblfanto shenmwplmat alephdis: om

controlling f Oa{hefihe primary alcohol component comprises a mixture of primary linear

25  alcohols, it is preferred that at least about 35 percent of the primary linear alcohols _
comprise C,, to C,; primary linear alcohols, more preferably at least about 70 percent
of the primary linear alcohols comprise G,y to C,; primary linear alcohols, and even
more preferably at least about 80 percent of the primary linear alcohols comprises C,,

to C,, primary linear alcohols.

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



2 9 DEC 2004 WD 01/ 73201 PCT/ US01/ 04245 The al cohol al koxyl ate conponent
according to the present invention can conprise one or nore al cohol
al koxyl ates which function with the primary al cohol conpone t9 iﬁ&gﬂﬁﬂl e

‘def oaming and/or the inhibition of the formation of foam T

al koxyl ates of the present invention can include conbinations of

al koxyl atwasoizratonat add bot h hydrophobi ¢ and hydrophili cpgrosassait t he

al cohol al kox%l ate.. For exanmple, the al cohol al koxylates preferably at

| east i ncl UBEMER Hharaney insapalcehalis ghe mixgye will anrgférr@%@elﬁywwwﬂ ic
groups, and; RLLBNLAG©Xi de groups, which conprise the hydrophobic groups-
The al cohol al koxyl ate also contains a linear or branched alkyl chain

cont ai ni ng 12 t Brimgrycdedhelssccording ttalhkptesmiamwntlgz] mclwde.dutgrdnaphobi ¢ 10
OO e MHEANOlnd KEUBAE P SELARbY 4120 B0l 9870 PEORAI A", Of

hydr ophobi ¢ groups, such as but not limt opyl ene oxi de groups,
so that 5t hencatpooites] by mfekiency hereim i sheinzatignsi dered to have an overal | .
hydr ophobi ¢ chay Oug C Ikox cont ai ns
hydrophilic and ﬂ&%!&g'sﬁ{%& fog'}rﬁggﬁ?%% Ee?lg%fl%n [?’Hgl)e f{mgfl?( xyl at es ¥
conpri se Cgas "faity ﬂ;tﬂlolasl",aﬁﬂm}{ awl deoxgd ﬁ0mmamrzﬂl®1amh¢mioﬂ$omemenenzﬂd of ange bei ng

C, to C4 - er W . . referably
the al cohof %P%g%q}ég%ga@%h%gfggﬁj%ﬁg}?%yﬂﬁgg? coht?lm %ﬁ“l?%%ﬂlgé?éoémpcont ai ni ng
et hyl ene oxiatt@aigr qumplamf fpm;ogiydaleﬂﬁ:mxhldéorghopmoseumf thisamenperef erred range

e g Gh2 btk B PHRAACE, BESHSTERel 9P PG CLE g 18, Preferably,

t he ohdl kox e w th one
pr ef er r ed a:acigdyl 2&0!»@1; b@e@b@lﬂbhélomgrtooe@bﬂud}ho?b,aﬁryl al&dhc&nﬁbzhary[ preferred

N oy o T RN T

nol ecul ar Vel ght §* about 630 to
3,000, andwalbhauhixiyr@Obereof. FudGble sﬁhhﬂhdhgmkbpd;aha‘aﬁshdlﬁﬁi:mhe, bix stdhe present

uch s i ETBYER o Bty BeSe b e O Rrthes dbngiem iy S Puligsnsts, whoce.
di scl ogfir e Exangles asfcsgnqhem@!highbrlayphaefcat@hcle stieabdd for the pulpekds oftiid reti es.
These C, 2 to 8.a o K l.a ncl ude coho
et hoxy | at el SRR ERIEEaRt aftnoh A 5 TRk Bt Pocsihol A e gl
Er g](‘)gr ?bl yl-eldums%nol zaarﬁwsab?u:l;e%cﬁlsamﬁdmcmmht e amulltaﬂn/ambl, ul)f t fr ohm about

0 a a cOo e e/l pr at.es have a
cheni cal s?rﬁag ?Jt?réoq(rgléd Igegtreaﬁtlacan n&t?‘use {) fr81"1%5§i tﬁaregg ﬁ%lpé °i2dy 9 DEC 2004
WO 0117320&m$6‘il'dds|$ﬁﬂlhé)]4ﬁﬁ5!y(]}r[&ar dlcdﬁo&dxﬁﬁd&&m syntiate highe)aYipidtishere R i s
| i near tf hed chain,al g from bout 0,abqut. 18 car bon
at ons, zégr t& %8 gVige o 4pgu 4t0r?l 3’<'fl §arb>?na°“fsr8 ¢ TPEWJ those haying it 20: and
yis from frdﬁn amun dartion azdis, kndlostAlrdferablyi thadel taving fidaeabcobboat koxyl at e
conmponent present invention are secondary al cohol

3:8830

et hoxyl at € xyfngt es which have a cloud point of about 20C to
_ ' Commercial examples of the preferred linear primary alcohol component

include, but are not limited to, Alfol 20+ (manufactured by Condea-Vista, Houston,
25  TX}, Nafol 20+, Nafol 20+A, Nafol 22+ and Nafol 2022 (all manufactured by Condea

Chemie, Brunnsbutel, Germany), and Epal 20+ (manufactured by Amoco Chemicals,

Chicago, IL). The preferred linear primaiy alcohol component may be commercially

described as the still bottom product of -C,2 through C; alcohol manufacturing

production. As such this component may contain impurities such as C,, to C,,
30  hydrocarbons in concentrations of about 25-40 percent by weight. The presence of

such impurities does not prevent the composition from controlling foam.



about 38C and a nol ecul ar weight of at |east 630. These mat eri al s have a
chemcal structure represented by the follow ng formula:

R- O( CH2CH, O) X[ CH2CB2Q CH2CH( CH3) 0] yCH2CH( CH3) OH where R i s ||Be3rDEﬁ 2004
branched chain al kyl having fromabout 11 to about 15 carbon atons,
preferably a Cl1 to C,3 or C, 2 to Cl4 mxture; x is fromabout 1 to about
6; y is Wowm2bout 1 to about 3. Exanpl es of preferredl’%‘]"bSBH‘HF“Sal koxyl at e

conmponent i ncl ugg, ‘J“l‘s“ﬁg@‘éﬂ‘%rgt%gﬁ%%ﬁ?ﬁﬁ%d‘ ?s%lﬁn&ﬁﬁéﬁf %g:t ured by

Def orest Enterprises ) onic , Harcros
Cheni cal s, cbhmprise(ddames awreGileghol M@xylaas:wmt:h@nﬂ]@emﬂme piBaryldenbodl  Cor p.

(G ncinnati % a Ron LS- Hunt sman
Chem cal , %@Rﬁm f 183 su c@}ﬁg%p‘f%?‘téd? lgﬁif’% ° a‘?c chgptong O?%SX % :{gf es,
i ncl udi ng Slm]ﬁcé mil«oxjdﬁth af thSlpra‘san|1avdnﬁem€arandu<&mfrrbmanoﬂs|§£aﬁqulah:@d| a, 20

Inc. (Cran LF- 224 BL;. and Uni on |
car bi de &%ﬁr@&ﬁ wgfﬁg’g{: d"d hy rﬁgg“xilélgéﬁ"fpgfo‘ﬁf% L%%o’%’faé WBT al koxyl at es,

i ncl udi ng edamipdé, thod alddhol .-iltaami;ité(; praferabdy gfi ltaat inbludd éthg&mezx;deﬂaepsconpom tion
according t he pr.es nve tion also inc]udes an agent
conponent . “%H% cgwﬁpge 'ﬁ‘f/}’-‘ﬁ ﬁtgmé]B?rﬁBﬁBFﬁpy 8?10’8%%155?‘@%%’@ X’?g or nore of
a‘lny ﬁrT}.ﬂ s: 'E(hemy?mgpaﬂct groaps. dTl&pﬁd’o&bggkcb)bﬂht@ﬁlmﬁT&Tn)ﬁn&la(lﬁnb.ﬁ'br Bn@ﬁaha?ent and the
al cohol a xylate into eQus i . t lea SiTylng agent
corponent &&H %‘&‘“ﬁf’&'@&lﬁgag%%gﬁfaﬁﬂégﬁ'ﬁ 5&9’ Fhatsg S%%Q’B’f@ﬁ%e di spersi on
01;] t he 1|0CQf@@ﬂpl@ﬂﬁéalbdﬁoba]kb@lﬁqpmﬁbl?mdé A larfdr efopbitioh yfh}&ih@h&ﬁu’lﬁent ration of
or e pr et ety ssile Bie 0 BRRBER s bronss 2R s pes PRt T
concent rat hiRok yOdte Edncbeasinisiairty idlghvagn dieral) AphiogitbicicBarhdtaiigladat 0.5 to 3
wei ght rce Si f conponent ef.erably conprises at

| east one r}b‘HF Eﬂgogﬁn}f‘géi'l&%twg‘ﬂfg%%‘fﬁpgmc8”@%%%?]ﬂﬁ§r°f"?%t can be used i
the emul si fy| gg)ragﬁihly,&he(h@cfﬂhl emmxyoé:estdfm;mses:gm& cislawellnir}]hmmy@m [ nc: Edle, butt =
is not imted to oho tes t cid et tes, alky
bhenol 18t hti PuBEreRES FIBE Bink Crdb S 857 BRI PreBTea Frgt RORG/bos, et hyl ene
oxi de{ pr Opggeﬂﬁar@%ﬂefb&abﬁ}@ﬂﬁ |ai}ﬁg&d§183,lk®dyy.ﬁ&| coﬁ'%}hﬁ@m togt,yﬂecﬂml aikc&sjla&fj S,

pol ygl yceri des .an a eride, esters. ed nonionic
Dot Sct ant S i B P e eI Rl gravgh wid o BT

( Manuf act uraggk tb:mgun,g &1C L@n@&h&héﬁ:w%b Udnge b@i[g ¢ .Neggolpretdaligihees and

Neodol 25-serie nuf act ur ed by, al s, Houston, TX), Macol
LA-seri es %‘%ﬁ@%ﬁ"@@&awasﬁﬁpw prat lﬁnstlﬁe &t Wv'éomws ferqdRiR TD- seri es

(manuf agt UGt BkuceOaR it 330 Eﬁ@ Eﬁ&ﬁéi"préﬂ%ﬁ'ed r&ﬂefbgﬂg QbouIFZ?@rté es

(manuf act ured by Huntsman Chem'cal, Houston, Tormadol 25-series
( manuf act uz5&g. Bwfﬁ‘@mhh@ﬁbdhﬂitaﬁmmbte haR@sml@l-‘elarwmﬁht oflaf ot 6301@16- seri es and

15 Al FOni G, 14101 SELLS3 b IBOU AH Mo GBAGamN 31 fog HoUSTON, TX). It i's

not ed t hat sur fact ant watf'er sd | e and/ or wat er
i nsol ubl e, suchleshohetkerylatepisehil én ﬁmd:rmntenvanneroindbﬂeebalaoa:ﬂwlimiiedwoxyI at es

The emul si f v ng @IERbh S MRENERL s dsMscRI PR s ENGINLLY 367823k 0 | el ude

25 5,460,698, whose disclosures are incorporated by reference herein in their entireties.

These C,; to C,; alcohol alkoxylates may include fatty alcohol
ethoxylate/propoxylates which have a cloud point of at least 16°C, preferably about
22°C to about 25°C, and a molecular weight of from about 1,200 to about 3,000. The

fatty alcohol ethoxylate/propoxylates have a chemical structure represented by the

30 following formula:



anioni c surfactants which include, but are not limted to, alcohol

sul fates; al kylaryl 20 sul fonates; al kyl benzene sul fonates: ethoxyl at ed
al cohol sul fates; sulfates and sul fonates of et hoxyl at ed al kyl eﬁﬁf&%
sulfates of fatty esters; sulfates and sulfonates of alkyl H

sul fonat es of condensed napht hal enes; sul fonates of napht hal ene sodi um
der-i vati ve @fr3sul f o- succi nates; al kali salts of petrol eorrusmkhmsat es;

al kali phosphate esters and the like. Preferred anionic surfactants

i ncl ude sodi um 25 dodecyl benzene sul fonfate, triethanol am ne dodecyl benzene
sul fonate, and sodium di oct sulfosu cinate. The anionic surfactant may
be present in the subj e&O tﬁ@?‘ Hﬁf;fﬁ@%yrfﬂl on at a concentration from?O
to about 1 weight percent of the tot al conposition. Thus, the emul sifying
agent conponent preferably conprises at | east one 30 nonionic surfactant,
and can cont¥Ers Bis fineaser béﬂ’é“é‘r?ﬁ%)ﬂ?'éﬁ%ﬂfl&&@iaﬁboqt A2 toabieith b ¢askon wi th the at
| east one n Nhefarall ptggmz% S01/ 04245,
The conposi tgil?%'% iSref er%ﬁ%‘q?gg na}((jtérse froma g‘ﬁ‘tﬁ%%zgégéf% %/A\BI ght

percent Pri Akdu 1dp abmtr0- from about 2 to about 12 wei ght percent al cohol

al koxyl ate, and t s t. east one
enul si fying agen?ﬁ%%mtgﬁg%tthpa%ﬁ%pa[&gﬂ%Icglﬁ%\% g&nﬁ@%&‘éﬁk m‘(’%mg{n * further,
t he conposi tqcenda'ﬁé@ggﬁ|6W9xxlacfpt¢é%’ﬂ%@ihtchmn\tﬁeamlm@mocranf abao 20%bit ai n ot her
B £ L8 A b SRNPS) QAR ThAGHRALRLRT, h Ah ] 0am N0
conposi tions. For exanple onposition accor fRe present

i nvention cﬁwcwﬁt@rqﬁentwash@n&dlomngdmmla such as, but not |i m ted to,

2- et hyl -1-hexanol, 2 butyl-octanol, 2- 10 hexyl - decanol 2-octyl - dodecanol ,
2- decyl -tetradecanol Br anched al cohol s can be present in the conposition
in varylhhg anounts, Wﬁ@ﬁ%@ [€HSH,0/GFCHESHIO|CBSHHER,)OMyY wei ght, nore
preferably up to about 1.1 percent by weight. Stabilizing and/or thickening
agents can also be added to the conposition according to the present
i nvent i on i whae B linear or braashed ghinsdkyd byyinedtdnosboof 11t teebdi 16@arkosi ti on during
st or age. k n (Jpresent

i nvention |ﬁ§:}flé dﬁ ltywaét’éﬁ)n%dt& %%%t é4§n1§tﬁ'ré~ ggén ,ﬂ%ouk'?‘?o L&l&?a)(':ryl ic acid),

hi gh nol ecfmfalabméllgmibqsléﬁyacryl ates, naturally derl ved gums, car boxymet hyl
cel lulose, hydnapgidee r%?eueatmﬁéadz&g, R dobBofifhcife Lhe 11ke. The
stabilizing/thi ckening agent can esen ef oanmer conposition at
varyi ndScorrthemyiead/rsppoxyptedfainobdls mam@aﬁwmhy@qfweﬂﬁatﬁpraep@mnt by wei ght. |
A preferre h

stabili zi ng?&t%t erf?%{é algée]%@?g %?n Egl;’eghﬁ%ﬁc%ﬁieﬁc @{Lno& Sudﬂ
mat er i al rr@yTbBefédﬂé &bﬂk@@@m@nmmabﬁﬂhwcbamDéWmLSF54oafndt he
o hol e B ERUSTHAAGR CRplAE bRk ohY AERL B0 ShGHEGlondixanD) o5 O
al kal i ne 25 erials suit bse I'nc I"'um hydr oxi de,
ammoni um hythoasxlates, Incltlﬂlneﬁwém Jalfrﬂ?téurfandeﬂéalhd &efonw-éﬁ;rmma,l on

accordi hh9 . k@&n%r‘?sﬁﬁt su'c:ﬁ| ¥e [ltn[a%} LWM%L]& Rn&l%r}tﬁ Iné bmcnaéarblde

{Danbury, CT), such as the Tergitol Minifoams alcohol alkexylates, including

al kal i ne °

Tergitol Minifoam 1X and Tergitol Minifcam 2X.
The composition 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
corponent can be present at any concentration that enables the dispersion of the
components into the aqueocus media. Preferably, the concentration of the emulsifying e

agent component is from about 0.2 to 5.0 weight percent, more preferably, the
. _



one preservative to prevent or inhibit mcrobiological activity during
product storage. |MN Suitable preservatives include, but ab h‘i mted
to, benzisothiazolinone, 30 glutaral dehyde, nethyl par abea 33@8529
par aben, isothiazolinone, and m xtures thereof The preservative can be
present in the defoaner conposition at varying concentrations, preferably
fromO tovebowo0. 1 wei ght percent. A preferred 10 2 9POHCSBERH5WO 01/ 73201
PCT/ US01/ 04245 preseryativ s Proxel GXL , 2- z | az I|n 3-one)
manuf act ur etP™5 ti‘é‘ﬂ‘éﬁéﬁe e"(‘/@?@f"ﬁ@?%‘h?“‘%?mf f?é’ma*b%&ahéﬁ g corrp03| tion of
the presentpdrewsgntion is suitable for defoami ng or i nh| b| ting the
formation of fo in a.wde variet eous syste hqwever, it has
been found t hat aﬁ?(ﬁ‘?’“is fé\d’é‘gﬁ%"r’ﬁ g Emreﬂéglyﬁé{WPP%ﬁﬁ g%ﬁﬂ?f‘?:‘aﬁ’f’?i ty to the
pul p and pa@@facﬂaﬁldll%bhym@ﬂﬂsuffﬁl@arﬁﬁx&idahﬁeﬁd&dﬂﬁﬂléh’mﬁllify:b§agéﬂeci ally useful
| uents fromthes

for cont roI l'in rocess wat.ers wast ewa

i-ndustri® gg;??ﬁé&éﬁ'éﬂ’fm’bfﬁ?ﬂ%‘fdf’ hisgpt lﬂrﬁ’ée‘{) e%‘é?h"]l nvention can b
added to cho@mpﬁay S3& E1BRylates, AlkyEpHes] eihdRyl 868 UorbithiDesias sbMitag Xi St i ng
foam and/or inhibit the 10 fornation of new foam generally being added in

an anount  ttepFGorYRes pthylenepade/piogylene gxidesgpalyraersElvrol sueR Y S58nt per

mllion paré‘sﬁ:r@ﬁo]&@]bbﬁ?ﬁc:ﬂfndwyﬁ@ﬂﬁﬁwﬁﬁﬂldde@iéfsdApﬂeﬂ:r&ﬂ%ﬁ@h)c no added
beneficial effect I's obtained use of ampunts greater than 500 parts

by vol une o'ill“fa@FrBéﬁ]ﬁ&“’]a"é@’iflaﬁﬁe“l“d‘rﬁslrr'?f%ﬂl 1923 esiep M §d By Lim 1§ qui d.

It is t@ bQ:d:'!S\iG@rISaInQ@Si (tl'i‘)aﬂeddbleﬁssgﬁé%'aﬁd Nemmméenfeg(xh&uﬂmh@dsﬁ will vary
with each 15 system he sel ecti on .of timum amount is deened to b

wi.thin the %@Bﬁéeﬁfcalstmf@ng@r)i Mgl Loy-serpes (‘&i“’c“facﬁ%ﬁ%‘%ﬁf*sf tCqre» Mét ed that a

preferred r@mem)smtaautnéerr@(ﬂa@@facma bpse anvcﬂ mnﬂﬁi@@m _drfagient per
mllion parts of aqueous system | SUI The invention is
1

i |1 ustrat ed-paaics ﬁaam&cwmbm@uﬁfarnaq ‘Fahéioé%@}?rﬁ@s%%ﬁ% B5#£@es20 provi ded

for the pur(ﬁ@ﬁﬁaaarcaspmﬁﬁmaaub@ﬁhc , kAl EANQlifohR RecseRStdded as [imtingls
the 'scope of the invention. All parts and percentages in the exanples are

by wei dhit Mfﬂné‘s}ﬁlﬁﬁﬁ?%é‘?‘%faéﬁlﬁérbw%@%ﬁéﬁﬁﬁ%‘s% ilt soetedtbato Sever al

def oam ng REEHnIERIRFR I e RP 1R 41d/0R GARF HBE8Ie bR ad Weter 25 present
i nvention are shown in Tahle 1. The percentage of each conponent is by

wei ght per éelyble apd Wa‘eUI‘s“l“bl%al‘@hB‘ hoggaeoc ~ E

The emulsifying agent component of the present invention can also include

-anionic surfactants which include, but are not limited to, alcohol sulfates; alkylary}

20  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 sulfo-succinates; alkali salts of petrolenm sulfonates; alkali
phosphate esters and the like. Preferred anionic surfactants include sodium

25  dodecylbenzene sulfonate, triethanolamine dodecylbenzene sulfonate, and sodium
dioctyl sulfosuccinate. The anionic surfactant may be present in the subject defoamer

composition at a concentration from 0 to about 1 weight percent of the total

composition.

Thus, the emulsifying agent component preferably comprises at least one

30 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 includes from about 10 to about 35 weight percent
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primary alcohol, from about 2 to about 12 weight percent alcohol alkoxylate:a'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 ..

contain 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-octanel, 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.

Stabilizing 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  composition 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, naturally 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 0 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 snitable 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~bénzisothiazoiin-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, in is noted that a preferred range is about 5 to 100

parts by volume defoaming agent per million parts of agueous system liguid.

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 is by

weight percent.
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Alfol 20+ is a primary alcohol mixture containing primarily C,, to Cy;
atcohols, 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,4-C,; alcohol alkoxylate manufactured by Huntsman

Chemical Houston, TX.

Surfonic LF-47 is an alcoho! alkoxylate manufactured by Huntsman Chemical

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

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.

Monawet MOB5P is a sodium dioctyl sulfosuccinate anionic surfactant
manufactured by Unigema, Paterson, NI

Calsoft T-60 is a tricthanolamine dodecy! benzene sulfonate anionic surfactant
manufactured by Stepan Chernicals, Maywood, NJ.

Tergito! 15-8-9 is a secondary alcohol ethoxylate nonionic surfactant
manufactured by Union Carbide, Danbury, CT. _

Tergitol 15-5-3 and Tergitol 15-S-12 are both secondary alcohol ethoxylates
nonionic surfactants manufactured by Union Carbide, Danbury, CT.

Isofol 20 is 2 Eranched alcohol - 2-octyl dodecanol manufactured by Condea-

Vista, Houston, TX.
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.
Preparation of Test Substrate and Discussion of Foaming Test Procedure

Tests to 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 Paper 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 i

sodium carbonate 50

sodium sulfate 0.2

sodium hydroxide 0.3

Indulin AT unsuifonated 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 glass reservoir, a {-inch inside diameter x 24-inch long

15  open-ended glass column, a peristaltic pump, tubing, and a 4-inch long stainless steel
needle 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

26 Sept'um 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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by Hunt smarSpecialties”, April, 1961, p55.

Foam is generated with this apparatus by adding 1.0 liter of test substrate to
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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 subsirate containing no chemical treatinent. This value, defined as the
"untreated foam height", is determined by circulating the substrate for I minute at 350
ml/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 amount
15  of agent to the substrate as the substrate continues to be circulated at 350 ml/minute.
The agent is added through the injection septum positioned in the tubing l;ehveen the
reservoir and the pump. The agent becomes dispersed in the substrate as the substrate
flows through the tubing. 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 desiroyed
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 substrate for

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

30  ofthe agent.

17
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manuf ac &oﬁl by hl(:)on Car bi de, Danbury I'sofol 20 is a branched al cohol
_ 2-oct paes ghd Wa%ﬁﬂ%?ﬂ?%ﬁomtr@oﬂa@é , afustently qqEURereial, "sER-0f25 .
2- et hyl - | - fpexanaltifbdn produanehrd .@hﬁm&méaﬁplﬂe&@emmﬁw Qasipgal s,

M | waukee, W . Kel z S is a dispersible xanthan gum manufractur ed by Kel co
| ndust ri al FO"@P‘&B&FQE}E‘P sontainga My, of € tod-:0BuEr primay glcehnboinit dees hy dr oxi de
was added sio@cduliin alb’@l‘itﬁ%lk%k?l@& \Mlmf&@%x%xﬁgfeh%sﬁ%ﬂmoéﬂoﬁ? ER@Aplon of Test
Substrate and Di scussion of Foam ng Test Procedure Tests to evaluate the
f oam cont rlot todfs I“&"é&?”@ﬁ'?(%ﬂﬁ?@k‘lapﬂéff@halraék%mmﬁ@waﬂ@swﬁ@lea | ab- pr epar ed
substraf e RabkRinbt M 6OnABIsNARRLE g&aﬁfﬁﬁgtﬁfahvr@lﬁssw%ﬁethat 15 2 9 DEC
2004 WO 01/ 73201 PCT/ USO1/ 04245 woul d present in a typrcal Pulp and
Paper | ndpsteRnaas datqek e ¢ efPh’@e‘t‘é%l@PC@G@@F pEExamples 1ge beleaty from a

concent r atdeglosdnaek tiehbidces fdd Table 2.
Table 2 - STOCK SOLUTI OV%%E%@S@?EE% ﬁ%@%ﬁﬁ'ﬁig% Hcc)]ﬂr%ent Parts by
Vei ght deitlsahel alkonpleeinthezompgritippeal the neeses inyersisdi um sul fat e0, 2 sodi um
hydr oxi de0. 3 I ndulin AT unsul fonated Kraft |ignin5.0 Panak 4 (tall oil
fatty acigh0 2 5 Indulin AT unsulfonated Kraft lignin is manufactured by

Vst Vaco, Table 3: TEST RESULTS
Composition Dosage Added | Defoaming Efficacy Antifoaming
No. {(ppm) (% Foam Reduction Efficacy (% Foam
@ 1 min.) Reduction @ 10
min.)
Control A 10 30 32
containing
Foamirol AF3550
Control B 25 84 70
containing .
Foamirol AF3550 ‘
1 10 94 o1
2 10 93 84
3 10 89 79
4 10 89 77
5 10 89 75
6 10 90 88
7 10 86 84 B
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350 m / m pute—ant—the—fgamherght—s—teeorded—at—tmruvte—+htervals for 1By
m nut es. 26 10 90 88
27 10 65 61
25 78 83
23 10 28 94
29 10 80 72
30 10 88 67
31 10 86 77
32 10 85 68



The neasured foam hei ght values are used to calculate the %reduCti on of

25 foamrelative to the untreated foam hei ght. The %foa g]tggt @q at 1
mnute after addition of the defoaner/antifoam agent is use

i ndi cation of the defoam ng (or "foam knockdown") ability of the agent.
Geater foamreductions are indicative of better def O?ﬁ&%n 'I;E % f oam
reduct i onWEXYEP2H ecj r cul ating the treated substrate fo W%t es is used
as an indicati on AQfdembfsuaes by BaBdunhobRin TRl of AEQiMjec cabpdsidass 30 of the
agent. 17 2 9 DEC 7904 WO 01/73201 PCT/USQ1/ 44245 Test Results for Exanple
and Conpar aef FEareRpb i Pisnerreeie &s bath fdarsere g agtoamrsw bessbirchpm of t he

conposi ti Onc%ﬁoémfﬁﬁmmh% 3z°>a1f&nle@a&%inmanﬁﬂ%u@pfmmioidd%ﬁ (#escribed in
Table 1. Also shown in Tabl e are resul simlar tests conducted in

control A afermetsdpstion apl0 *ww@ﬁ thep sengole A grd B usinglanyral 4538%% M1 10 and 25
ppm usi ng Feq FI&L e;éE&%Qndmwmg&a})Me &Q@H@Jxﬁg eggwaleﬁt MRubf oahhe-art”
anti f oam pr oduc i s manufactured by born Inc., Trevose, RA
Foant r ol AFB&@IBd@me%IfW rgdyefign %irlémbﬂte)@h@ QOEH@BA and Besoptagvngrar y al cohol s
but does ngisggptain al cohol al koxylate. Al of the Exanple | to 32
conpositions contain both C $ to C37 linear primary al cohols and al cohol
al koxyl at e. COrrpIatrn’.@Qﬁwtbﬁtﬂterf@rﬂa@ﬂmmblpﬁ%méeeaﬁw@ﬁﬁ maplyfenthe A and B
cont ai ni ng BaPankiQrd i i e anmer
conpositi onE‘Q%ggcrE@lex l;e%sg?rpatorB ﬁ%wggioll{%cggsgﬁngdn%m?gésottﬁep%%gnced f oam
cont r ol 1®f f invemtiony é’éhiletthwe*momevwfmb@eﬂe@nbﬁd wilerefesgnep bodn al koxyl ate in,
t he conposi Def oani n ‘_:
Effi cacy An%)% ilery fembgmaggfgpgdﬁw%gg{agmgg@ b% '28%"%% d%?l%%ﬁﬁ& ficacy (9o
Foam No. (ppm-)e@olrdsmfrdes)cﬁe@nycand dhsigien raﬁlfrr than@mmdsallimitatien n€hdngésng 108032 =

Foantrol  AF3250e (A8, Withinkhe SPALR b O Gpentid (RO APk QhuPbdRa dnd 09491

amended, without departing from the scope and spirit of the present izvention in its

15  aspects. Although the present invention has been described herein with reference to
particular means, materials and embodiments, the present invention is not intended to
be limited to the particulars disclosed herein; rather, the present invention extends to
all funcﬁonaliy equivalent structures, methods and uses, such as are within the scope

of the appended claims.

20



2] 09384 3108979 4108977 5108975 6109088 7108684 18 2 9 DEE@ \%)
01/ 73201. PCT/ USO1/ 04245 Table 3: TEST RESULTS Def oaming Effi g&fﬁ 04
Ant i f oam ng.Conposi ti on Dosage Added (% Foam Reduction Efficacy (% Foam

No. (ppm) @ 1 m%ggguction @10 nin,) 8108886 11109088 12 109088 13 108680
1.4 108882 15 16 108985 17 108985 18 108983 19 108578 20 109187 21
108781 22 108585 23 A aRBfd of4t A853S of BefboBirgramgueoscygtepandinkbiting ths 7533

28 108894 29 108072 30 . s "
formation of foa%np 1%:8317aquc0us system comprising adding to the aqueous system

components consisting essentially of 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,

v fatty acid ethoxylate , alkyl phenol ethoxylate: , sorbitan ester , sorbitan ester ethoxylate ,
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 Cs primary linear alcohols.
' 5. The method according to claim 4 wherein the mixture of primary lineacalcohols

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

comprises Cis 10 Cso primary linear alcohols.
7. The method according to claim 4 wherein at Jeast about 35 percent of the primary

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

linear alcohols comprise Cao to Cas primary linear alcohols.
9. The method according to claim 8 wherein at least about 80 percent of the primary

linear alcohols comprise Cag to Czs primary linear alkohols.
10. 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 faty alcohols comprising at least one of palmityl alcohol, cetyl alcohol, stearyl

21



31 108677 32 108568 MEN 19 2 9 DEC 2004 WO 01/73201 PCT/U lé(bgfl
denonstrated. by the data shown in Table 3, all of the subj ngg%ltl ons
of Exanples | to 32 are very effective as both defoaners and antifoans. The
subj ect “combehbl, annhdplfalE»hanblmayﬂalb@oB Aigadderyl altobmpceyigikichbl; mﬁntanyb etter

Foam ol Aol mpien s mefoef ol sl aoohl 380 st ety gytinetic "

achi-evi ng e(IﬂghéﬁhﬁﬁEan@ﬁlcbﬁﬂﬁ&fmﬂ at 1aQdne QP h@%&eﬁmrteswdebm at 1
ninute) than controls A and B containing AF3550. It is noted that t he

foregoi ng exafiftsey °1h§9%°°6%‘§1]r hepgospppl, 1-retaensanlsktipcortamManat i on

and are kn ﬁoddﬁ%%ohﬁnmnﬁqft%&ﬂﬁigm&%oi' mting of the present 10 invention.
Wil e the present 1 nvention has been described with reference to an

exenpl ary errbodl f2nihe method ageniding toclaim hwhereinetheglcdkol allioxylateeompopesn used
her ei n, %ﬁ@ﬁ&%@zm %bﬂ&léﬁ& %ﬁ&ﬁl | lustration, rather than words of

i m tat| on t he purview of the appended
clains, as preseliﬁl ?hsmaﬂmdamdmgto claisntiwhersintthoaitolibd pkokylag compomdnine

oD A bl B Mo Pl BB AR
neans, rmtemcﬂbgrcmpsl enbodl nent s, the pr esent |nvent| on i s not |ntended to
be limted to th partic rsdsc ed at.her resent '

i nvention ext endi® @;’: EM&?W&J?IB@%&?%P&[E&@WB@‘%
uses, such aaloaa?ombmmaatghmogcope of the appended clainms. 20 2 9 DEC 2004
CLAIM5S 1. A nethod of at |east one of defoam ng an aqueous system and

i nhibiting the fb3-nEh Bethpd agcording to daimakf ksyein shesaleohol alkprylate ngmpoeting has o

t he aqueousagmaa%tgp‘{mgmbsmggs@l sting essentially of an effective
anount of primary al coh conponent that is solid at 25C, an al cohol

al koxyl Bt e conpo nlh%metha%a N@Mﬂmﬁh@mﬂidkn@'meompomh@
noni oni ¢ su t he group consisting of. alcohol
4 PR B o R A S T

et hoxyl at e, e , al kyl phenol ethoxylate , sorbitan
ester , sorhbi tanlks'flarm@hmbxqcbahmtmmmcmmmpwkm&menbﬂponemhas

copol yner. m%i&ﬁ%ce%"ﬁ& ]%%_étyr/a%%{lé/éaoester , polyglyceride and

pol yoxyal k ene ¢ The net hod according to claiml

wher ei n the pr| . yThel mahed accordigywiaimClonidicrsif sheddlcdRBSlkoBRe Chipédent has
rding to claim2 wherein the at | east

pri Mar y, al co
one |i near prrﬂl8 W%?%%H%}eabmét%@q?gggﬁm xtures of primary |inear al cohols.
4. The method ackorBtiemspthad sicatdingowliineisrwlichcin Meodltihel sikop/liBBodipbicAt Bds

al cohol s S Cl4 to C3 | i near al cohols. 5. The nethod
accordi ng tongieﬁ‘?‘f'h Ztm(ﬁtﬂ of primary |inear alcohols

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



20 conprises C18 to C32 primary linear alcohols. 6. The nethod according to
claimb5 wherein the mxture of primary linear alcohols conprigsgC @84t o
C30 primary Ili near aI cohols. 7. The nmethod according to claim4 wherein at

| east apout 35 pép dhe methqd-according 49 glaim 7 A wherem the AERISITich FORROIEDL BAMATSeE) 6
primasy Ii n%?rto ab&ﬁhqi wei &%écenﬁmc m%éthﬁé aﬁﬁﬁfa%ﬁfrmoma'ﬁ%ﬂb%uw%@sm at

| east about er cent o the primary |inear alcohols conprise C20 to C26
primary |i nmmlmmm@mwtmnmm@mwm ding to claim8 wherein at

| east about 80 pgfc h‘E”q1 %] L b I Flod Ef (e
primary |inear al coﬁ‘c%ﬂ%%él Elfngg(% agggé ?‘n%g 0 C gll?ém{ @E‘er el nEa?'h
primary &l cchmprisssmpteasinine aloshal etid@ylatel t i ng poi nt of at |east about 40C
11. The met hod claim 1l wherein the aI cohol co rtses
at 1 east ones o 30 el RERUE by HRALS 1 uirein B et peient '
al cohol , cetyleastlonehater ssmblamdoh@kda‘m?la%d%@%tainswmsamaremlasiol al cohol,
behenyl al cohol,. |ignoceryl alcohol, ceryl alcohol, nmontanyl alcohol,

nyricyl alc (4 ylatge | ssyl al cohol, I acceryl al cohol and geddyl al cohol, and

synthetic highejg alrhdhidttioa a@é&&ﬁ@k&cﬁﬁf@%@r&ﬂt&taqh&ﬁﬁts 985 i papermaking
1- hexadecanol , 1-octadecanol, 1-¢€i cosanol 1-docosanol ,” 1-tetra osanol

1- hexacdgan&'s M- oct acosanol , 1-triacont anol 5 1-dotriacontanol and
l-tetratriacontanol - 12. The nethod according to clairm 1l wherein the
al cohol al koxyl ae. donpidadefbameenmpositm cCthptisingh primhgolholabi@sdnadhesis 13.

The net hod ag wherein the a hol al koxyl at e conponent
conprises G e tg%)%g a%%lﬁ‘gwg?ﬁ%y%é%ﬂnﬁoﬁ? %ﬁ%’b fﬁg‘j"’@f"?ﬂﬂ‘ Elpﬁﬁlflglgg‘g?rdmfg
and propyl eneniodi@swakicdets gidowmsr, 14. The net hod according to claim13
wherein the al cohol al koxyl ate conponent has a c¢loud point.of at |east

component has R aLE DTl bt A8k S odoRiger Sedgl” ™ ©
accor di ng t ethekydiwen, :fmwmﬁam:ﬂ;he aik‘jpﬂ@nopétk@éﬂdtat SorBRANRRE N borbin edec! OU
poi nt of abg d accordlglg to claim 14 wherein the

2
al cohol al K %yi‘f'é & ﬁ@ﬁ’%eﬁé‘épy CHBdE(E’BP"aleWew golgptenys slyees¥kestaiout 630.

18. The net gl %19@&%3%&1 SlalkylEnd glyehedeSistert. he al cohol al koxyl ate
conponent has - | ecul ar wei htélof about 630 to 3,000. 19. The net hod

according to cl mTi'Ese Wéi“ﬁ“t’“‘?f‘é’“ﬁ%m kwhewein the pampryaigehoheempaogent

nol ecul 89 VeriPHseOit 18020 bhe BncdPPrih&ry3dPg1 2 0 . The nethod according to
claim:1 wherein the enul sifjier conponent additionally conprises at |east

one ani oni ¢ sur Pdct HIftCOmPPsitiph acqoplipg tp deisvt Bvhereindhe didpast anafinepe primarye
conponent s ﬁé@,@&g}ﬁﬁ,mnﬁﬁqm @f pAmaAIHRAM cgﬁg‘,ﬁ)am ng corrp05| tion to the
c

aqueous system % The met hod according to aim 21 wherein the agueous
def oami ng” conposi t|%W@MFF@@%MM?Wﬁ%mmWW@fomhnmry

al cohol ,  ahitnots dotphied'®], 30 C: %R Y linear alcohols.
25 31. The composition according to claim 30 wherein the mixture of primary linear
alcohols comprises Ci to Caz primary linear alcohols.
32. The composition according to claim 3 1 wherein the mixture of primary linear
alcohols comprises Cis to Csp primary linear alc;)ho!s.
33. The composition according to claim 3 0 wherein at least about 35 percent of the
30  primary linear alcohols comprise Cso to Cy¢ primary linear alcohols.
34 . The composition according to claim 3 3 wherein at least about 70 percent of the
primary linear alcohols comprise Czo to Cys primary linear alcohols.



al cohol al koxyl ate, and about 0.2 to about 5 wei ght percent of emulsifier
conponent. 22 2 9 DEC 2004 2 3. The nethod according to cjal DEL 200kherein
the enul sifier conponent conprises up to about 1.0 weight percent of at

| east one ani oni®® s Feaonpsitionardordingtoaizin B 4 vl@reinare3t aboat 80 perpentadile of

at | east one, noni eni Nt 4 ~ The net.hod cording toclaim2 3
wher €i n t he "at &%@%&%B@gﬁh |83§’ﬂﬂg?tp§mm%m@5ﬁ?ﬁf° es at | east one
al cohol et hoxyl ase. 'ﬂle&ompd'diﬁbmmmgaﬁ@mﬁEmgvﬁeﬁhﬁiha:pmﬁqﬁamebﬁpéﬁ&t

enul sifier gonponent cqnprises at |east one water soluble alcohol :
et hoxyl ate Qﬁaaﬁe toh et lipst about AQ%F-ubl e al cohol et hoxyl ate. 2 6. The

method agcor di ng3 o 1k Bbipdsitiol 2k 6idihe! D S1aft 9 Widechy Bb Gty ﬂé&ﬁn@%x&ﬁé%égo ol

10 system 2 7 . A stabl e defoaner conposition conpriSing-a prinar

conponent t Heast pre ofdaity elceholsxm@prisingait bastone af fadmijtyaleohob optyhalnoholastearyl

s fi g . AL Al t ant ‘
vater wher aonahaRklrichS, BoheR)oillhol HeRoce ANARA pH HA0R iy DA
coEsi S][ i ng @lcohel, myhioyl almﬂlhbmplimygalbahdl,wami}d ahbﬁkﬂwdll aéddyl ﬁbdﬁhﬁl,l Avdaptthetic
et hoxyl ate ,.sorbita st.er sorbitan ester t ho a , € ne

oxi deypr opy ihxeg?%r %&H“a@c @5%]&]@%91'?“@ 4t Jeast qneof }ﬁ‘,exﬁf%"d‘@i@r“&‘{c@%"i I-

pol ygl yaer i diepsamol] 1pdulcyexnyh i tattR0san6], 1 ARkARDSarRE L1edctacogant], 1-whikdbnERieRqasi ti on

according tq claim?2 7 erein the primary al cohol conmponent 20 conprises
at | east ongoﬂaﬁ‘gﬁ?“%f"?%ﬁ%mﬁ 2 9. The conposition according to

claim2 8 Wﬂer6i3’8.tﬂfﬁeéémﬂcﬁﬁﬁha%b%din'gg@glﬁjn_ﬁ’_”%&éMtﬁé%S@Ia&%ﬁ%&ées

m xtures of pri mar%/ | i near _al cohol s. he conposition according to
claim2 9 wH¥PRIIEN

oREapFsss Gredo Gis alpohedalloxyiatessr  al cohol s conprises Cl4 to
C32 primary |inesy, eheQfifosini §fc§)1'd1‘n Im b L ' claim3 0
wherein the m xture of pri rrtélroé meag%}% cohgﬁgéﬂg%nmﬁ??lg%soq@%gxf%wmz

pri mary13 i nedpPaieRitasmpsisesiCe 1o Cracaleahopalkonilaes contanitg etylene okide pradips aikr ei n

the m xturep&fl,ygﬁémé/ﬁ%)iu 2ar  al cohol's conprises Cl8 to C30 primary |inear
al cohols. 3 3 The cohpoSition according to claim3 0 wherein at | east

about 35 per centd Gf Thereompesition asrmrging knvelaim 38 whéreinshe alogol alkoSdatet 0 C26
primary lin ' I 4. The .co |tion according to claim3 3
Fbpeefia® s Siyd pling o B TRT:

wherei n at ou ercen primary |inear alcohols conprise
C20 to C26 pri marly Thenaiposition hdosding %o daith EphaeMdhsialdohol ARBxFR@ POSI tion

accordi to claim,3 4 rein at |east about 80 percent of the primry

| i near a co%oﬁpé)n%@rpﬁf’f‘ggﬁgfﬂmmg tgﬁl‘%‘&% inear al cohols. 3 6'. The
conposi tion accgpdiTig domposiibihctordid) &F Qhifh IWhdHein TR McdHot AMRBkylg@MTPONENt
has a nelti n%oi n o;ﬁgt | east about 40C. 5 7. The conposition according

to clai m2 “PREREIE uf poing plabopt 23] t_Oc?éﬁ%?i ses at |east one of fatty
Stearyl ol conop - aecenERtiopREeRine R diite Shalhhe affbt a1
ceryl al col@mpoRgnhasnsy molecular weight of at least about 630.
25 44 . The composition according to claim 4 3 wherein the alcohol alkoxylate
component has a molecular weight of about 630 to 3,000.
45 . The compasition according to claim 4 4 wherein the alcohol alkoxylate

component has a molecular weight of about 1,200 to 3,000.

4 6.. The composition according to claim 27 wherein the ereulsifier component
additionally comprises at least one anionic surfactant.



al cohol, nyricyl alcohol, nelissyl alcohol, |acceryl alcohol and geddyl

al cohol, and:synthetic higher aliphatic alcohols conprisinﬂ Elﬂéféﬁﬁﬁone
of 1-hexadecanol, |-octadecanol, | 10 ei.cosanol, 1-docosanol,
1-tetracosanol , 4+ h¥kacmapusiion ateceding aodsino? 7 comprisingeaboataioin 35 weight percent

dotri acont ano] an -tetratriacontagnol. 3 8.. The coppositi.on cording to
ol m o7 wissrpaeel '&‘r’dpaﬁ%ﬁxtIWt ageh%éﬁ@wﬂf%ﬂ&fh@@g&@ b

al cohol al kayidir nt dPemill3FieE O6RHeAd ON according to claim2 7 wherein the
al cohol al koxyl ate 15 conponent conprises Cl2 to G s al cohol al koxyl ates
cont ai ni ng et hyl4heThscamepasition gecosding tasleipy 4 twhereipitbrergylsifiss.companentry o
conposi ticon i (Wl el n@&ﬁ@ﬁ

corrponent5 hggﬁlgﬁgcelglgggo %ﬁguﬁ%l.ﬁg?@l %tlﬁfl‘ggigto?%%wg . %“(%ﬁ%%é%??ﬁma%%o&di ng
to clai m3 &2fedbweightinercentolad least dae nonignie suf@tandnponent has a cl oud poi nt

of about 20C to 438G 4 : id 18k PEGRLS ' .8 .\wherein

t he ‘al cohol al koxyl a eec&ggﬁ%{éﬁﬁqﬁg%baa%ﬁoud&%m n?&o%q?%éﬁc%%o 25C. 4

3 The conposutfactant eayamisels atdedsoond dcakpBetBoxyae.ci n t he al cohol al koxyl ate
conponent has a _nol.gcul ar i ght _of. ai |.eas out 630. 4 4 . Th

compos: 11 on-acedtai T vamobEof Meodling o !, 2R i PmtFs oirpoptif
conponent hasmprise®htdeast aiie wetegitintdd aledtdlbthoatt andaleit ode water iHRSluble

conmposi tion_accqrding to claim4 4 wherein the al cohol al koxyl ate

conponent hﬁ@oéﬁﬁnggﬁFar wei ght of about 1,200 to 3,000. 4 61. The .
conposi tion accghdi Met MethdidMat oMLt it £ St i Ee £ORAPEDNL ; -
additionally conprises at |east 5he anﬁgnic surfactant. fi iggggf£$56%‘aﬂd?ng

The conpog&%hgge@c%%%ghggﬁto claim2 7 conprising about 10 to 35 wei ght
percent primary al cohol, about 2 to 12 wei ght percent al cohol al koxyl ate,

and about 0.2 tq,about 5 i ght, .percent of. emul sifjer c nent. 48 ... % -
The conposi ti nggécoﬁgfnCdm%é%%%%§%4afc E§%591 ?m?%ﬁﬁls?@?ﬁ?rg%ﬁﬁoﬁgﬂPr%Slng
conprises uff 36338869 f;gqﬁﬁlght percent of at |east one anionic

surfactant, and fromabout 0.2 to 5.0 weight percent of at |east one

nonionic surfactant. 4 9, The conposition according to claim4 8 wherein

the at | east one nonionic surfactant conprises at |east one al cohol

et hoxylate. 5 0,- The conposition according to claim4 8 wherein the

enmul sifier conponent 10 conprises at |east one water sol uble al cohol

et hoxyl ate and at | east one water insoluble alcohol ethoxylate. 51. The

nmet hod according to claiml1 further conprising adding a branched al cohol.

52. The conposition according to claim 28 further conprising a branched

al cohol .



