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WD 2004/ 078312 PCT/ GB2004/ 000871 FQOAM CONTROL AGENT
The present invention relates to a polyal kyl ene gl ycol

wo e0040%8318s a foam control agent, and nore  PCT/GB2004/000871

particularly, for use as a foamcontrol agent in
aqueous systens of the pulp and paper industry. Co-
and honopol yners of al kyl ene oxide are wi dely used as
non-ionic surfactants, 5 foamcontrol agents, mnera
wetting agents, enulsifiers, de-emulsifiers,

di spersants and synthetic lubricants. In particular,
pol yoxyal kyl ene copol yners nade from et hyl ene oxi de,
propyl ene oxide and 1, 2-butyl ene oxi de represent a
maj or class of such materials. An exanple of such
conpounds are those of the Fornula (1) RIO[(OR)1(CR
1)g(OR12)h OH; (1) 10 wherein RO is a Cl1 to C20 al kyl
or Cl to C20 acyl group, or an aliphatic hydrocarbon
having 1-6 valencies. R10 is an al kyl ene group havi ng
2 to 4 carbon atons; Rif is an al kylene group having
2 to 4 carbon atons; R12 is an al kyl ene group having
2 to 4 carbon atonms; 15 f, g and h are integers of O

to 80, and i is an F@kﬁ@ En@ﬁRéLtqjﬁNkamever under
severe conditions e-g“—UELrenperé%ure—or pH, such
corffieynetent imayntlonselaesstiea pblyaierae diyeol foe usostafouin doytrol

of the term natl ng h droxyl . group. . Pol yl al kyl ene
aggil, 665 Q& PIFUEY @%Jé a% wses @ oMM 6ORITRl GEERE 1 3@eaps Fysfems of the

W48k I appl i cations. For exanple, our own WO
P g/S???e gﬂisgﬁlbes a lubricating oil conprising a

pol @&l alngi Ihenmpglly;m:m oftkdlyil ereet dxide aremmﬁmeeldas pntibwgic surfactants,
Bl PR getal oS sy TNBEE . BT U DSk and
B 8 1SR PO 8 e T e
omde @xwéememm@mrxgﬁul butyRBe oxida r@Resghkamejve chspofsuck@aterials.
'S gn exampie X% suc c%mpogﬁds are those of the Formula (T)
R’[(OR){(OR')g(OR'?), OH]; )
wherein R’ is a Ci to Cyp alkyl or C; to Cyp acyl group, or an aliphatic

hydrocarbon having 1-6 valencies.

R" is an alkylene group having 2 to 4 carbon atoms;

R is an alkylene group having 2 to 4 carbon atoms;

R%is an alkylene group having 2 to 4 carbon atoms;

f, g and h are integers of 0 to 80, and

iis an integer of 1 to 6.

" However, under severe conditions e.g. of temperature or pH, such compounds

may lose effectiveness due the instability of the terminating hydroxyl group.

Polylalkylene glycol derivatives are also known to be useful for lubricating
applications. For example, our own WO 01/57164 describes a lubricating oil
comprising a polyalkylene glycol derivative represented by the general formula (II):

R*X(R30)(R°0)4(R70).R® (1)

wherein X =0 or S,
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5 R7 is a C4 alkylene group R8 is the sane as R, or is

H a Cl-C20 al kyl or a Cl1-C20 acyl, ¢, d and e are
weawh/o7ssdependently O or an integer of 100 or PEFEB2@AWO0871

c +d+e =4 to 100. JP 09-117608 di scl oses a very

broad, cl ass of defoam ng agents which have only a 10
sl i dhtis 8ésde i Bibsiitugnticompaping dtheteroyelic gagtinovichrthe

he?%g{/{&& AHE %%%@@?g%ge{g&ugr nmore nononers and, if

are co can be random or bl ock
CopOR VigRrcs. alifiene gromy, be term nated by a hydrogen atom
or an ,org_gni c.group with not nore than 24 carbon
at on%, 18 afa AdSne By Ubont ai n ester, ether or urethane

[ nk@g@a.@\éﬁfﬁg}l\ée%réﬁgnd that by using bl ock copol yners

of a particular s ture and 15 replacing the
hy dri®Xxiy lthet snre as R, ioois Mj & 6,-&,0wkye oshdhie&o@appi ng group,

t he pal r's stabili be.consi bl h
t st A s P E RGBT 6 1 Q) Chless and e 4+ =4
ioP@byal kyl ene glycols in foam control applications

where conditions of tenperature and pH have
pr Vi ekl 790D disvlosespr iy bicail plass ehdeigringiag egenthvgich have only a

i hel ude .det er gent .or mul at.i on bot tl e washi n and
gl peEepOHip LSy G Phisllo8” The dBy FrrdBTith g pg g more
mbASHES biXd, ii5the§ aRSddP6lyalerd, MHe§Tcas be radear &1 iIgkycopolyintesd. They

aspect of the present invention conprises the use of a
mpy oe fermineisd] yreslhy deeganaAtom 95 an MEapiCEERY WHE NABMPIFghahed

ne for . : 171m
TSmO Ry bl PR PO
i Ni We abwy foun@ thaRby ukiag bhvek oopoipmhers G o Gartaluley lseneure and
roups; R16 is one or nore C2-C4 al kyl ene grou

fe%%@’igﬂ]@dhx%%yl FerIBHIPORIE 3ripste SRble ePPIng %fﬁﬂpaftﬁ%i?ﬁléﬁléﬁs
B P A e O
palpalkyitegelycds inlfonm d@ntrabapplitains edeta @ndégas bf temperature and
pﬁ%%;%g%lg yl%gg}}% p?ohqgittigg.l Ega{rr%igs ofzthivs\ll)nczlg é éé%grsggr;tz
formulations, bottle washing, and pulp and paper mill defoamers. Use in the pulping
industry is of especial interest.

Accordingly a first aspect of the present invention comprises the use of a block
copolymer containing two blocks and having the general formula (IIT)

R*[(OR');(OR'®), OR'"], (I11)

wherein R'? is the residue of an organic initiator;

R is one or more C,-Cy alkylene groups;

R!® is one or more C,-Cy alkylene groups; provided that R and R'® must be
different from each other;

R is a C;-Cyp alkyl group;

j is an integer of 5 to 80;

1 is an integer of 1 to 80; and

m is an integer of 1 to 6;

as a foam control agent.

Preferably R'7 is a methyl group.
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A further aspect of the invention provides a nethod of
controlling foamin an aqueous environnment, conprising

WO p@aps3tati ng i nto said environnment a corrpounEk?T/Emoon/goosn
the formula (I11). In yet a further aspect of the
invention, there is provided a conposition which

conpripslees asm@t af the drvenben pr@lvldag@ pethogd of eaplselhiog &fam Hean
cg&gﬁ{ %}Vlrgﬁ g{,} %%ﬁn%lhé inco eﬁ{ng Bhe¥ géﬁf‘ﬂggﬁégﬁﬁgﬁ' tég%ohﬁd

heXagle o@0nd dil), In ylet&ddtthd:r(hﬁpdwof the irv@Ation| ﬂhierefls proeided a
general formula |11, a surfactant of either_ionic or
C%mwm whigh spmpxisss, asgufopin contigh agent; # cARBOBSE the &Wél’fal

0 S
e G SRR ot B0 ML R cPRBoRRRECNAd® ,(©
cdnhp!osﬁ[tdrs mmy fgr ammple adigaihpinkddipian to thelcamppunadbiihblgeneral

def The above conpounds may for
fogwam Bucitone s dPE AT A1 SIS, especi al | y
' ndS‘L"f}bﬁélﬁ«%lyd@B% E&Btf%uncptﬁﬁttthg sﬁ’é@%'ﬂ@cl&@ﬁmﬁﬂé Bf th@'&gmpounds

paper m T defoamers. They are particularly useful
Of:tbln tgedrilj fngmﬁl@ akhconplady Metrhulse pnemgs of thalenéoep gmmmémds to

PP Sl BHOPRTREORBIE Pt Ept BN BED Jolipemple b

us Th ®XGE&H f@nulfMas %Qecﬁal[%“in@@stﬁ& d%&rgela'és 5@@6 washing and pulp
paper mll or pulp Il processing. Gener al ly, they

ang papsf mélt defpemprs. TdﬁéE ﬁwm@ﬂquyels}e% fariconisplling ferpyapameons
1nr5%91{1a1 V?ro H@ By cul me)gsuc v1 c%%%en?\allfa:vic‘ngneo&dltloﬁs of h1§h pH

Feul I ex ypi ¢

aﬁ’d/@xHe@lfpeﬂaﬁﬁfé fbh@fanﬁal@fengj’eﬁﬂlﬁres’ intdxagks oI@OO‘fCDzInde%(ﬂﬂmbeo 14,
bl ack i quor_ produced in the pul p and paper industry.

Stqhieas & é%ﬁ%ﬁ?ﬂ ﬁag or gplpfalRIpepssing. ﬁﬁ%ﬂrﬂb}’ tReyrgetiectye n
d&@r&ﬁgl#tgé ﬁ%nffe@?l%ﬁu&fus AL aROatih %%talﬁﬂ#g' loﬁ%%qgve?so

conp I'sa particular neri present
particelatly anexttieate mbdy, tmauyalhema&e diavmg alpthﬂfiesxgharaﬂ er gisater than

only anti-foamng,co ent . al kyl ene
1y e fandrad ok 100 riPQeRA Y BF RuPend pAne ingiige The Sompounds

opfo?ﬁﬁfaQﬁ ﬂ?%y §@h§eﬁbal1@n ol RihRM ﬁlegﬂ&‘éﬁcé o atnrh%ldﬁfc;nal efrfﬁf-foammg
exanpl e as described in WO 01/57164 or in Methods A,

c@8npmthdChufit iR Rl Aer 51 THeeresopiahyensionthatghesparebe bsed

ek SR Fuse oty B AP
COr pEISRRAELS ?lyt:&l A€ aG¥ R P tHRYSril S (Mb)éaﬁ ee prep{AdYySuitable

represent (i) an al kyl group which Wy
nmﬂmdbkn@wmreth\e art, fnjls¥enplgtag dessyibeshia &}0%7 k64 or in Methods A,

%f(JerPﬂ, or two, substituents selected from
Jtiona AI substituted cycloal kyl, aryl or

het Eh@ajpﬁlyr@errdyp&pal(edlb}/ fast popinieeisilgl an alkylene oxide or m1xture of
al kyl -substituted cycl.oal kyl, aryl 30 or het 19

atkylsp oxiges pying yn gfgagwpltlé‘gog) agresgg%ng]g\, RGP may for
eSARNE e AL RABE) AL A QYR Bhith A3S bh-RsykiRREd Slssubstltuted by one

or more, preferably one or two, substituents selected from optionally alkyl-substituted
cycloalkyl, aryl or heteroaryl groups; (ii) an optionally alkyl-substituted cycloalkyl, aryl
or heteroaryl group; or (iii) an acyl group; each having up to 20 carbon atoms.

The group R has 1-6 valencies.
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3 WO 2004/ 078312 PCT/ GB2004/ 000871 The initiator may
be nono-functional; exanples include al cohols, am nes,

woresogapssans, phenol s, ami no al cohol s and mner cape€DGB2004/000871

al cohols. Hydroxyl and amno termnated initiators
are preferred. The initiator may alternatively be.
pol Vheinétiateriany bemenefinstionsd) wm&suww acqhels, painsss

nﬁ?(y gagr(lgf%ﬂegolg %rfin EQSE&IX? c?%g{c ohglst ?-Srdﬁoq{ﬂlagé amino

unc I ni
termﬁaﬂdﬁnﬁmmmqﬁefeﬁed he for mul a R20(YH) p wherein R20

= e B Sl e B oGl
15%31()&%%/ F{'Bﬂnlcﬁfobé' leactireat gﬁf(fgﬁgs AU JEGHRRS gnroﬁps The

diol's, di am ne ydroxyam nes_an
psly@.tncasn&iumyhtersshpiud@ydmptmngd; yictbe formula R (YH)p wherein R? is an

i.ethyl ene/di ene 1 col C
<SR oot pstaTe C G et S ot eed2) S5 s onis Qs SafHer
Nge wh@‘e'R a%%gdr@oi&%@' Pledfredtshibl tedrs Qﬂ:adml's n;bc;lyélﬁ Qlidmines,
are preferred for sSone applications. Mxtures

hydrgayaneinpsind thiods, sugheas eithey lenefpirerpdene glyrel, qujbylyndd@rcm‘ylene

ehfif, BHEERH. B0l RRoaS Beborlmll gl MR g Bt anc,

efpecRily HoRkctnal fetidderks iiirefeded B1F@OME dfplecatibhgur at i on
of the first block is obtained by@gol yneri sing nore

t haigHees of Rigapicdnitiotargmay berompiesdus| y. Thus t he

I ni Ifh?Eoﬁjr l)ln’?erg Sf"&teﬁag%js%tt Fve%‘ign %nds?stt QY v?@(%sﬁﬁ(dtt %?OCks Two or

propyl e de

nidrenlkolene Emelesr msyl bt bregerm ﬁmdied‘irstllﬁo&he‘mhd prﬂszmeﬂ mrﬁrhio&l
ene oxide or mxture of alkylene

di fferent aI k
cpnfigrEaiont %%%&@Oak ISR ROSYReRNE I?GY"I*)F/%@“ one alkylene
okfde lé}ntuﬁlﬂgecﬂfs uﬁ{usvﬁhe! nitk SRS Ly@te@v@[ﬂl&ﬁ@o%wh?%?lg %kfﬁ%,k

copolynmer termnating 1In a dr oxy group
ppopytine bxids, mﬂh&ﬁqmsmﬂﬁgoreanﬁmdnha@bher such that the

O P ERET Rl PRGt wen Rt it Btfrend afiGIRGE it or Fpifre of

aBQAE bk s {0prBlucdl o-KIbAUR I PMer €action wi th, for
exanpl e, the appropriate chloride. 25 The

pol Yhereselting prpd@fst ‘ailkqame‘e @)pplyekkylmy blnek capelymgr tsoninating

i P e B s Tt B BB APl B o B eygroeen

afeen efpk @y@dxi Bepipas estivaited ® L£af-al ity grcngi Ride 1tk adférred that
metal and al kaline earth hydroxides, Lewi s aci ds.

ths i feqanertechtoAnyadiesd gequp byl rRégtion il Gxiegample, the appropriate
BRRkkcul arly potassium hydroxide (KOH). Typical
concentrations of catal ysts are apprOX|nater
The polymerisation of alkylene oxides may be carried out in the presence of a

catalyst. Any catalyst capable of promoting the necessary polymerisation reaction may
be employed. Representative catalysts include alkali metal and alkaline earth
hydroxides, and Lewis acids. Preferred catalysts are alkali hydroxides, particularly
potassium hydroxide (KOH). Typical concentrations of catalysts are approximately
0.001 to 2 wt%, with approximately 0.01 to 1.0 wt% preferred. Catalyst neutralisation
may be required prior to recovery. The copolymer of the present invention may be
prepared at a reaction temperature of 75 to 175°C, preferably 85 to 150°C. These

temperature ranges may be suitable for the formation of both blocks of the copolymer of

4
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30 0.001 to 2 wt% with approximately 0.01 to 1.0 vt %

preferred. Catalyst neutralisation nay be required
W@eri0a/078302 r ecovery. The copol ynmer of the presePCT/GB2004/000871

invention may be prepared at a reaction tenperature

of 75 to 175C, preferably 85 to 150C. These
theamgrentinuendiona Rgeetiameyedsares winga ilom, ot are met Awitadtd, drio 15 bar,

of th .bl,acks of -t C | virer .4 WD 2004/ Q78312 ..
pRer a0 4P BER oo SRRk Eon Bl AP PRy Thi Feaction
ik &8 PYFBAM ddBROEb 110 RembbahtidioRis R tecohtidiougBadi®, | to 15
bar preferably 6 to 10 bar. Preferably anhydrous

contine PiEal sactiresf Shceppolmeer uaedonithmpreany inyention depends
F - h ' i 0 ' 3
SELAQUALRBORAL T SRRL) DU L, CATL AN
rdphsseps aseniovaloneOd-Canpaepsld € -6 ;uplRnl drbep;ijns snithesker 8 to 43;
acm_l ication. In one preferred enbodi nent of the
anhlis ghivgpger Rt 10, Epfesbivts i GhbAeReaads orcptegerably, propylene

o%%i@,f &gﬁgixlurg@fhg%%o A | SERHPe clegék,s ﬁﬂtah{i{/ s%ggﬁ pigls};r&r has a

I's an | nteger to 10. Prefera
mwlteylae meighk bfi200to, 6000 gfrefeedbl 4 0(ptocifPD cand mast prtderably SQ0 to

] xt f the twp, d I S.ethyl [
2 Histplecrt weigi o7 vk elos€ isfuptbel i D et Ghepraferaposoo
td S00R0RBst O@éﬁfa%ab(boo 600006.QvitiR0e n1bulR STei PRIt AR Ynd block
500 to 10 2500." The nol ecul ar wei ght of the first

isgypicwdly 8o mpp bai BYOR OEelerabIsd60 thasr W08 madmostp@Leraldy less than

0 .r ef bl y,.200 2000, il
SO Rt GeresBrt et R e Bt o Soryigl B forgucons
pap ¢ plilpaRste@e0, preferably |ess than 1000 and nost

preferably less than 500. Such materigls are
es piict serpid praferngs lembpdimans of Be invendemmbe orsPresenta gdatyvalent

. . t .
A GBI TP AL of L RYPHALSIN 110 dfly FEEORA having from
2a0 ppdspyahlpgnthrecatdedn gomypj is pi aftegealdl yo 45;dind 169 an integer 35 to

speci al | tri-valent_ alkyl,.group, preferably having
S Brateraoly . bis cssicatdaangy 68, bublimsorrde mBrelsrai pippylene
r . ; n . .
okt Dot RS e oo 20
tos@Mepwricralfy d0@ rahl0p, apt mpstipeeferablyxi0f6,to 600& Thetnaleeular

st AF s koS picaDiiano fr SRY BEryaasto & 486b khe
praBShbIR560 @6 Aty wHRIGOhE & RRUGr WENSt BPIhE QR bl 9 Bpi@fly no
the first block is tyglcally 200 to 5000, preferably

meogthan 5800 @refamably legsribired A0l apd Bowt prsferatdp lespithansy000hSuch

ul ar _wei ght .of . the sec | ock is. i ] 0
o BB P DR PR RS ol L s
Spéteineteaiblsyah 8186 finl apglwﬂan irSpilp andrpdpRF indhefastuge.
especially suitable for use In detergents, especially

i ndtiis WhFredbe brigdad applisstiaists gdean Femttol agentdpeauesid
pg&?)phﬁ)asty%t%ﬂlsl tle %{i&o?ﬁ%r&‘@ﬁ@fy IR Rk Y &sher molecular weight

alkylene oxide, for example propylene oxide, followed by reaction with a lower
molecular weight alkylene oxide, for example ethylene oxide. Where the intended
application is as a foam control agent within an industrial detergent formulation, the
initiator is preferably reacted with a lower molecular weight alkylene oxide, for
example ethylene oxide, followed by reaction with a higher molecular weight alkylene

oxide, for example propylene oxide. By maintaining this two-block character the

5
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Thus, where the intended application is as a foam

control agent for aqueous paper/pulp systens, the
WO pdowioz#3ez i s preferably reacted with a hi gherPCT/GB2004/000871

nol ecul ar wei ght al kyl ene oxi de, for exanple

propyl ene oxide, followed by reaction with a | ower
resultaat ndraionivesuglattand kofl teemobeciildds génsralkyxasiplamedtang lophimised

oxi de. ere.the intended 30 application is as a foam
ati?é’ﬁmp}[gﬂ@ﬁtfptlﬁﬁtoﬁ?ﬁys&ﬂn‘i ndustrial detergent

formulation, the initiator is preferably reacted with

a |l ower nol ecul ar wei ght al kyl ene oxi de, for exanple
EXAMPIdAe oxi de, followed by reaction with a higher

Em)I glf| ar wei ght al kyl ene oxide, for exanple
—%%@ykene oxi de. By maintaining this two-bl ock

char ag b edixtuieoRapPed x2A 04 1y0508 & :2 CPEHdEBR2A84 00041 8dtb]
resul tant non-ionic surfactancy of the nol eml e i

(cgmvmaraiplly avralble s Readelrd. s pradnrisd Phel bogm pagpdded

m
e
m@laﬁ)&ili’l@l pres]gsunsif]ﬁdﬂecsg:ideyte@?ﬂahlnabd genasadiadoburPidg ata temperature
B ) BT BTSSR Sy el R A g parts molan)
whY BY Leds, %gtg&w\&/{gsﬂm%ﬁ&d AR @hperktlrebROSS mz@o&elgltm the

vessel I nert nit rogen, reacti on occurri ng .
vesselpeesatreremdifed @nstant, 58¢Chatthe Final prodist hart a ploek sigwature with

s _achi eved.. Ethyl e ide (1.7 parts nolar) was
avl}a?SF?uﬁ d@ﬂl@‘fl%ra%?lg}?)tr?r}aégénai ntained at a tenperature
of 129 {e2abb30 Eroﬁﬁét' WastddBed YRBEE meoRERUD 8% BNRIOAGH methanol),
constant, such that the final product had a bl ock

atilabletfipme SigmanAldgichhisgpproximdteliyd 0&cencass Frdatietto dpe number of

1445.., To t . t [ [ .
A N T
diStigaenAInd théMfinall§ vABET edho¥a hedsyurd @0h RxGeRSurE e bednewe 90 to

to the nunmber of nples of hydroxyl functionality).
1MECh Moy viorideeresdrendiidss fo IRPHIENT § owRARGS piFer i and ot o
L
aqitoos titliom svat heawtedd déed rémaihing safisxafuetiat vararbsphended via

pressure and at, a tenperature of between 90 to 100C
aqUFOHS SHYENt SYEMHIBR- t he total base (deternmined by 20

E@%ggg@s titration) was reacted. The renmining salts of
eact i

on were then renoved via aqueous solvent
ext Petegsivom hydbozidpivers 2dded to glycerol as a catalyst. To this mixture was

added ethylene oxide (26.2 parts molar) in a pressurised vessel inerted with nitrogen,
reaction occurring at 120 to 130°C until a constant pressure was achieved. Propylene
oxide (40 parts molar) was then added, reaction was maintained at a temperature of 120
to 130°C until the vessel pressure remained constant, such that the final product had a
block structure with a theoretical molecular weight of 3563.

To the above product was added sodium methoxide (25% solution in methanol),
available from Sigma-Aldrich, in approximately 10% excess (relative to the number of
moles of hydroxyl functionality). Methanol was then drawn off initially by atmospheric
distillation and then finally under reduced pressure at a temperature of between 90 to

110°C. Methyl chloride was then added to the mixture at atmospheric pressure and at a

6
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Pot assi um hydr oxi de was added to glycerol as a
catalyst. To this m xture was added et hyl ene oxi de

W@ 2®4a7332ts nolar) in a pressurised vessel i nPCT/682004/000871

wi th nitrogen, 25 reaction occurring at 120 to 130C
until a constant pressure was achi eved. Propyl ene
tepyiechure 40 bpta\rees 98 &00°Cisueh thlaEh9i%l déthe toteblease @ﬁtmned by
ature 130C u th
oot finy Sos BB ThE PSR A ottt R Bhb Forp e v

aqicoddsdivé@exidactibhOCK structure W|th a theoretical

nol ecul ar wei ght of 3563. To the above product was
added sodi um et hoxi de (25% sol ution in nethanol), 30
ble from Sigma-A drich, in approximtely 10%
Eg%cc%sg (relative to the nunber of nol es of hydr oxyl
f unTlid guaneis)of ExMapleanand Basert tbefeddbmlngftcﬁ tHel’belci)\&inlgy
by atnospheric distillation and then finally unde

proseiERdViBele s vagiagion gt the sisadard dgse msthog dP [ 9163rtcgmparlson
D 45, PSS 0 T b

cliRGiid B2 BRdm PROIBWAs ali;censpmedature of between 90 to 100C
such that >95% of the t base (determ.n
U APETRRlPT Brifora e AeAE ot paigiLA 0 S g

cy18REE {nPferdEd 1?1 EF NeRr Ezﬁﬁfﬁf’tﬁg aﬂﬁ@}orlaté%ﬁﬁ%‘r'a?tul%otmt of black liquor
extraction. anpl e 3 The yners of Exanples 1 and

oBtaimed rotes Ceniachan:mrlbwnrg plased htethh ohdaswingrylipdocad @ﬂewed to
ChIS on of the stand t est thod IP

R R e e e e P L S SRR

p@s,ecaﬁtd e @arﬁpgl AlEaif blobm tRouSH atOfitdleatedars §@Petbd bf time.
thyl chlori de) in Exanple 1 was al so tested. 10 The

Aafs@pamawed tngthertitiorenthp deigheofifoamiimgietreepsuinmeyindeigvas
measyrin L [;rgg in a water bath

B rc{)H(TT 5‘%6"'&58%% ?rgg goyé%@ga@ld E‘B@gﬁl of black Iiquor

obtai ned froma Canadian m || were placed in the

measuring cvlinder and all owed ea_c,h__a_._t_e_pqger ature
Asti-fommer aldedi r pi pe haV|FrP<jnhH§il|gmf4§s pFoam blsighiat j|t s
open end was placed in sanpl ¢ . ir bllown
through at a fixed rate (glgir{hgesset pa?flgg"qtg ting. 15

Néht edongpar@asyr ed | ength 20f time the| hesght of fgamin
i i was- recorded.- The resultls are

Uskennsd inferopreliatopf owi ng [Fabl e. Anti-{ okRer added [Foam

Eﬁ%ﬁ%&r@%?@%‘)aﬂgéﬁellghg dt O minutes|5 mnutes None

Compound of Example 1 20 6.5

Compound of Example 2 14 3.0

It can be clearly seen that the compounds according to the present invention

produce a significant reduction in foam height.
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Uncapped internediate of 21 11.0 Exanple 1

(conparative) Conpound of Exanple 1 20 6.5 Conpound
wobookEwzsspt e 2 14 3.0 It can be clearly seen theCT/GB2004/000871

conmpounds according to the present invention 20

produce a significant reduction in foam height. 7 WO

200@khg8312 PCT/ GB2004/ 000871 Cdainms 1. The use of a

bl ock copol ynmer having two bl ocks and having the

general formula (I11) 5 R1I3[(OR14)j(OR16), OR 17] m

(1, )Thé"&b%ro?'a%lﬂ%ob&yh@?h&\@% %@bl@éks%’ﬁd%ﬁ%@ kie general

initiator; RL4 1's oné or nmore C2-C4 alkyl ené groups;
fom&lal(ﬂlbne or nore C2-C4 al kyl ene groups; provided

t hat R14 n St 17 dlfferen rom each ot her

10 R17 is ﬂéﬁégﬂgﬁé)kgﬁ' oup; Ii an integer of 5
t o Bkbreih R'SisaRe tRidae8t a@érg&nﬁ:@mﬁ@tor and mis an
integer of 1 to 6, as a foam control agent. 15 2. Use

acdRr dsmqron@bébrﬁalalkﬁsneagrﬁm control agent in

detengent for nul at ot | e wa n I6
papfgr%’ P19 01&%?%?&\9(?4 a'fl%zolen ltl Brd)vﬂédg@dhtlza %ﬁg l%’D)‘Sgrgne

diffarcan frague@Qb stieRvi r onment , conpr|3|ng 20 incorporating
into,said environment a conpound having the formula
(IIRS1%%Cdéh¢ﬂ€ﬂf¥W%hclaln1l 4. A method according to

cI i aid environnent is black liquor in
% g}lémtéééﬁg@é?&g(ill 25 5. Use or nethod according

tolamynunqxobftk@smxmd to 4, in which RLl7 represents a
m is an integer of 1 to 6;

as a foam control agent.

2. Use according to claim 1, as a foam control agent in detergent formulations,

bottle washing, and pulp and paper mill defoamers.

3. A method of controlling foam in an aqueous environment, comprising
incorporating into said environment a compound having the formula (III) as defined in

claim 1.

4. A method according to claim 3, in which said environment is black liquor in a

pulp or paper mill.

5. Use or method according to any one of claims 1 to 4, in which R represents a

methyl group.

6. Use or method according to any one of claims 1 to 5, in which the polymer has

a molecular weight of 200 to 6000.

7. Use or method according to any one of claims 1 to 6, in which R* represents

(i) an alkyl group which may be unsubstituted or substituted by one or more substituents

8



met hyl group. 6. Use or nmethod according to any one of
clains 1 to 5 in which the polyner has 30 a
woedogoudsaz wei ght of 200 to 6000. 7. Use or neptiydB2004/000871
according to any one of clains 1 to 6, in which R13
represents (i) an al kyl group which may be
sel¢bd B bpﬁcﬁﬁllp I‘all@UbLﬂis'tltutﬁde@chmlh‘yhar}dror heteeparyl groups; (i) an
substituents é_04/078 12 PCT/GF2004/OOO 71
opsignalbt fé@ylf%?ﬁtswfi.cas anlkyl ik o1 beRad T ETOPRL YR AKY§rOUP;
ups; (ii) an optionally
%§$ﬁépgé Eg%?¥§?ég atd 9oaIkyI aryl or heteroaryl
group or (iii) an acyl group; each having up to 20

car at ons e o hod, accasdi ng t.o claim,7
5 T iAol © o AP e cispeegs « ctolhidne Cy
Cﬁgﬁf&ﬁ?ﬁ)@y ¥, S&3; Skl gr@uﬂ‘)ﬂls ztﬁf ﬁté%er $ td 43; aAd | Rta@dRleg& 11 10.
; o}

I's an integer 9. Use or nethod
according to claim8, in mhich R14 is propyl ene oxide

acg)or s %§%$%(icm%%‘go Or??W| cﬁnﬁ% t’%;‘rs %@é&g&ide and R is

ngMy@h@@t al kyl group, preferably a di- or
especially, tri-valent alkyl group, preferably havi ng
10 from 2 to 6, especially three, carbon atons; j is an

'1 T l%gUSetfeseg)o% nlg cﬁl%gc v (%?18 c?au?l?d '1r2 ﬁﬁﬁ 'R_lgépfeger\%ﬁ g gol%éalent

alksl @by |p@d’férabl>yl aldi- alnd;paﬂiﬁly, Itﬁ-vplenmlkyi@om lpchferhﬁly having from

conmposi tion which conprises, as a ent
2 1 ©GapRSimY threes sREDOOEAY ) igeR ] PR s Ana L fatfilir 3s o
n any one of clainms 1 and 5 to 11, together with a
surfactant. 13. A conposition according to claim 12,
15 which is a detergent conposition. 9

11. Use or method according to claim 10, in which R'"is ethylene oxide and R'S

is propylene oxide
12. A composition which comprises, as a foam control agent, a compound of the
20  general formula IIT as defined in any one of claims 1 and 5 to 11, together with a

surfactant.

13. A composition according to claim 12, which is a detergent composition.



