WY.98/ 37957 . o ' ‘»’%W/ c-
Pd-/ ?13)98/0 62 REPLACED SI{EETS " — This SheetH BeenRe lac. SurfaCt ants. a. ,J
Thi s-I nvent i(EErDés@J; fdas: l; erl vat i ves “of fsubsti edici ds and tom” J
t he use of. Ql‘la; £I va,tl § ar‘?PmHart?y as thi ally in-

personal ¢ é@p@e&y.!ka,q h conpasi ding |arge.
proportion Uﬁ' s’1§’f’$ nt@pages;ié:e.lual |y detergent surfact ants as for:
-exanpl e us | n s anpoaggedp -+ toopalgad | I} bpby shanpoos. - Sone. deri vat ives of
substituted succinic acrus—ere—descriped I n EP 0107199 B as useful L-2188
surfactants under acid conditions and.published PCT Application No. VO

94/ 00508 A descri'bes surfact a@IHBiﬁEQHQKEhFQ&D)Q.IWMRt uted succinic

-acid al kyl ene oxide esters -and S i shed PCT

Appl i'cations describe the use W@% 6&%@% surfactant in

various end use applications: In W 95/06070 A as enulsifiers in oil In

wat er emrul si on pol ymerisation, in WD 95/06096 A as detergents in so-called

hard surface cl ea"Fh@%esbﬁtM&?ﬂﬁ%toén@ﬁtpﬁﬂuhﬁmffbﬁbc arcgéldenedianéthod of
formul ations and In 95/ 22897 A as adjuvants I n agrochem cal "

formufations, a%’ié;,?%%&& %\-Ic% ﬁxetJﬁ[@ﬁut%ﬁ—hﬁ éfé’Dﬁ' gl%ﬁ%vei‘&éf k 3&&98&&&

acids"with p8?§ ene oxl erivatives o roxyl  conpou

which there are two or nore an ester groups
i ncl udi ng al kenyl succinic aci %ﬁé@%ﬁﬁwﬁéﬁl ar where there are
three or nore alkyl or alkenyl succinic acid ester groups, can have very
useful thi ckeni ng InBiCosleatiic arevedders, ﬂt&m@mnmtnomllxmdudsmampacuormparallel
accordi ngly provides conpounds of the fornmula (1): Rl err] :

. (AQn. Rerglok V{‘thh Qﬁ%ﬁd&é%ﬁworﬁt@ie%th amtﬁvétpwm&m@foacwgm&upm«

at |east m aétl ogen atons derived from hydroxy

am no. and/ or a oups x| d esi due | c.h '
vary al ong t @& %&QW%W@IXP@mdgsnpif% indt @nﬁ@m%et °EBP%
each Rerr] is |s H hydrocarbyl particularly aC[err to (ferr] alkyl or

al kepy!, a | drgwehlingicutdnt.dn)spties with the arc gap aﬁﬂaerwelder ¢reds proyidst atlaxge choke
forrruIaOC(HR)CC(HR[err]) COY where: one of Rand R err] in

the succinic W&fﬂaﬁdﬁ@h@ﬁ cluRerftd §¥erlabautGonithpepds axldistd R bnkBEc@kdRe Howsfor
hydr ogen, 3 is a group O\/Iwhere M Is hydrogen, netal,

ZF‘EQh(‘iF’amanme?ﬂeabtﬁ?rfﬁﬁ' APt Tt Bl o the legrads oot e Biesm pod e gope

nor e artlcularly al kyl, especially (JQerr] .to (Jerr], al kyl;
or V\gfgg/aquWge, the welding current varies. In the past, the large output choke in seriés with
PCT/ GB98/ 00562 -2-

Y i s NR[ err] Bjearc]hadefireddiegap imthe dak'eto* $ondrod thesiniudtambeat mded| valiey sl agrent
hydr ocar byl , particularly al kyl, including substituted

hyd byl.
yadr ?gar Y1 3HEbedS bgﬂ*%%f thIeﬁCth %y pomm%lrcgc)l( ?}gﬁ %e?l% ?grédtf %@E&gﬁ BTt ¥hd

subrs] :jtutefl Ry tC?rty : éspem , such

as hydroxyl supsti tute e c ) syps uted a

or a |ong ch&?dicse e igfy %ﬁ“-eéig%f i" ’ﬁﬁb’yéxﬁf’eﬁ] H@m{ft}t’x%ﬁ@g@]mﬁxecorewas
hydr ocar byl group, partlcul arly a (ferr] to (ferr] alkyl or

al kenyl gr oupenlarged to provide constant inductantegover theydperatiog surreys rapgerofjthe wisldes The
Rl err] Is a short chain hydrocarbyl group particularly a (err]

to Jerr] al leybkewaddeicied foﬁﬁ?ﬂn@tcula.r operating curt¥itfaagat Howevdr, ﬂﬁpsangedoutd vary

desirably at l|east three, he groups R err] are |ong chai n acy

Phr e, of t ndor difigent #aing SERE, Tl LR, nsb 8P ok by Sl 1’05%5\??0@

al kyl succinic group(s) provi ded-that where Rlerr] is et hyI ene glycoly
or p20pyl ene ofwaldingloperatipas. 2 In aritangand choke, Asmal] air gpp pravided high mductance, but

P~

would saturate at relatively low currents. To increase the current capacity of the choke, the air
gap was enlarged to reduce the amount of ind\ictance for a particular size of the choke. I:‘or
these reasons, the choke was made quite large with large wires to carry the weld current and
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al I{( enﬁi/l succi ni ¢ groups the total of the indices'n is at least 120. In

partic eet laéedon provi des conpounds of the. forrrul a (la)y: . ;
R [err] m rr]] m T (la) where:” Rerr]. . Is the =
resi due VI ng. at | east m active hydrogen atoms- derlved from . .
hy.dr oxyl and/ or _ami no and/ or ani do groups A0 represents .’
et'hyl ene..oxi de resi dues or a. m xture of et hyl ene oxi de resi dues -and"

propyl ene . - - oxi de resi dues i'n which the nolar proportion of

et hyl ene oxide residues is at |east 50% o and deSI rably at Ie%(sztlss' :
70% each n |sfrom10to 200 .such that the total of eindices nis at,

| east 120 ma large cresspeclioned P%""*I?Pre"é%ﬁﬂ"}“ﬁté% ]I'hp g2apvap} q)@aacggrpmodateawxde
particularly Clerr] to CJerr] hydrocarbyl, nore particularly Cferr] to :
[ err] al kylramge of welding currentb.k 8ughl chokes were expensivel andgirastiaally tickeased) the weight
succinic acyl group of the formula: . - ~ -0OC. (HR) C. C(HR

[err]). COY vdfeHedwelder. Further, the chok@ﬁt@d&fed'i c%ﬂgta.ﬁ{ﬁ&ﬁdtaﬂd% unHeth$afurdtioh pERIrY
is CJerr] to Clerr] al kenyl’ or alkyl and the other is

hydrogen, s . :
anmoni um amqﬁlg &% peC| lagc‘{v ﬁ%%&%ﬁd&#ﬁgﬁ%d{s%dm%mmd
al kanol-am nes) - WO 98/ 37957

PCT/ 6898/ 0046 %he weld current. To alleviate these problems, it has been suggested that the aig gap could
Yis NRlerr]Rerr] where R err] and Rlerr] are each independently hydrogen,
a hydr ocar byihclude two or three different widthsr This aiggedstionypmdpced ahighdndigptance until the
substituted hydrocarbyl such as substituted al kyl,

par ti cul ar| ysxﬂs%%f)ééﬂ sabithfeh! fl‘lhtefé‘iﬁ%i’%'l&ﬁ&ﬁﬁdﬁotan‘ééﬂﬁﬁl@ﬁé béaﬁ?édymrt@%r er air -

hydr ocar byl roxyl substituted and especially

Do/ Rlerr) . sienraqteiy Sas is Gnger e, oy pessily e Pehef o5 dapf the il e

a (err] to (Jerr] alkyl or alkenyl group; or a short chain acyl
group. - 0C. R[chok¢ couléh be eedvfced aid the rangetaficurrettiontrhliett by thetwhbkecanig be increased.

particularly a CJerr] to (Jerr] al kyl or al kenyl group; wher e at
| eagh two, anghnee i Riativnship bslent Blifductiice WS We%épfhﬂ:&{c&#;t @mxdgomepped

chain acyl groups and at | east one, desirably at 1east tvvo and

particularly.at |eagt thre rou i s/are
| ong chain a‘%‘&&?'&lm ibe ﬁ?rﬁ &‘1&9“?5&18?%6%?‘@(1 a Smrarl}e’égfa‘? g‘ﬁwf T R ¢ or tndre
conpounds of the |nvent|on themsel ves, we have found that rel at ed conpounds
(i ncl udi ng sofiection ppintsrrxistech Whenghefeed speed bEthgslectrods ensec lengthichanged to epervte
94/ 00508 A) can al so successfully be used as thickeners. Accordingly, the

i nvention i Hﬁ'th@'@x%a orma #FRcicn polnekARD.C. welde Wandibstillatt abbiet the saitation or
(rr): Rerr] . (A err])n[err] R[e_rr] Jmerr] (11) where:

Rl err] Sdrli 1t r :
navi ng at | GRtetgh B ulthe Bl bﬁ&%?%%e% Wil oRe e ot s lion
and/ or am no and/ or am_do groups |s an aI kyl.ene oxi de resi due
whi dA may vepause Siegve ﬁe%wanecbtee mtnb t 9p¢rﬁt9mn1tbe sasuration kngr. in@dditionmich
total of the indices n2'is at |east 50; nR is from2 to 10 and each
Rlerr] H, tsydngingchgﬂesvmefdrsmmrduyrem(ﬁbﬁcaxionso Clerr] alkyl or alkenyl,
a long chain al k(en)yl succinic acyl group of the formul a:

- OC. (HR{err] ) C. C(#RE bF 3 £%EY B\?ﬁbﬁﬂ choke foraD. C ‘bee&%fleérrl;s fxow staadgrrdr Sucﬁ'&ﬁoﬁf

Rlerr] and Rlerr] 1n the succinic acid m)leyls ken

or alkyl and the at her, en

Verr] is a leies amdcip aperating ot & e fiuoi poRigent &R undyetanse prevapting frtc
especi al l'y al kyl am ne (i ncl ud| ng aI kanol am nes) al kyl,

especi al | y Geduatipns in tit outpit infdwocjance of ewelder Such choke i expenisivesand heavy By the
NRlerr]Rlerr] where Rerr] and R err] are each independently hydrogen, a

hydrgcar byl , procedure of having a stepped air gap, the size of the choke could be reduced and the current

D D

operating range increased; however, the inflection point at the saturation of one gap, made the
welder less robust and susceptible to oscillation at certain arc lengths and feed speeds.

Consequently, this suggested modification was not commercially acceptable.
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particul arTy arkyt—group, including substituted hydrocarbyl such as

subst imﬁ'swtmkhxelnk WD 98/ 37957 -

PCT/ GB eplaced T : S o4 .:_:-' :
hydr oc W&I}&WM substituted hydrocarbyl, especially polyhydroxy — == .. .
hydr ocarbyt’, as. hydroxyl- substituted and especially. =~~~ "

pol yhydroxy substituted al kyl, groups; . - -or along chain acyl
group -OC.R[err], where Rlerr] is a long . chain hydrocarbyl -group, o
particularly a CJerr] to CJerr] .al kyl or alkenyl group;, - -0r1£2188
short chain acyl group -OC. Rl err], where err] is a short chain . |

hydr ocar byl group,: partidﬂﬁ@ﬁn§$EP@$E*i to Clerr] alkyl or

al kenyl group; where at least two of the groups Rl err] are |ong chain acyl
groups, and at | emgipresest iffention rélategtocinasutput choke for a D.Ciayd weldearwdsich solvedtheg
chai n al kenyl or al kyl 'succinic group. The conpounds of and used in the

venton NaYSIadouewRlAE g ﬁamaﬁgy istecid@bARHEnced Yyl rpeRAbkd Kaviriy 4 Y

t hose invol ¥i.ng aqueous phases, nain ut not e usi vel y aqueous

conti nuous phases. The inventio ccordi ngl y,includes: the, use of .t he .
conpounds offiXef @15 gAPAY |aa§n'(q?1?st ﬁ@q?? VRSP 5&%?5%/"@ a§§aPh$‘&ﬁ°é’H§qa§?e_ %&%%VM%
as thickeners in oil-in-water and water-in-oil emulsions, agueous solutions
and §li sper sitheduiphit siddkiedfor ithe Bdlicra weldes tcomprisesda highepemineatiilityreore vathean ared y
as co-enulsifiers or emulsion stabilisers In conbination with other

sur f act ant s b ihoRdrbéCdebAénal sRageiith B Saked Edek BNEMM hid gas Mbelelrd Bdlalnpap has
i ncl udes, the use as thickeners, of conpounds of the formula (la) as

defi ned above. The, i nvent i A 4ol ksl My | paqil
el o one, - AcireStRLLBHTFIRE width A i fohE o bf sl uREes ik B ol
and which include at |east one conpound of the fornmula (1) as defined above
as a thi ckeridws, theaisgep gradnally inpreases fromyihe edgest Futhe nﬁquzﬁmabysmnﬁi & Air gap

i ncludes, oil-in-water and water-in-oil emnul sions, aqueous sol utions and

di sper si ons j9} dizxalond shape, gadeallysnagssinnfromihe edgesto theicinimtgortionl of dhetcoom €lhis
conpound of the formula (la) as defined above in an amobunt to provide

eff G 1 Ve WiRKGR Ofe RbuddiSimPte i Burpus FRACRTIDEIMEIS! prdfioct 36 thdubiahbfin the

i nv e thickeni ng of® aqueous systens
cont ai ni ng other surfactants i n,cleanjn roducts especi al | y. shanpogos
Gnd o M | ar QRS GREYSt WEiSh BOHOALY UAteS RFIS CurtaLiaEe i o Pyer TelpoRSR SO0 the
such as baby shanpoos, thickened with conventional thickeners, particularly
pol yet hyl eneveld yonedent, PES)thelwelding aurrentdncreases;3he dminctince deareases i @ gontimyous
show near Newt oni an fl ow behavior, in particular they are not substantially

shear t hi nnifpghnel RitkA 287 Bi?.Eé‘rﬁxnuir? Br SLERITIONS, thY ReldRtRert @ MveeataShitatios pyint
| ow vi scosities, a are" thus difticult to handle, so that they wll not

n
exhibit the . gel-ball', effect when r e - ds. .. '

i nventi on, tfﬂ’g[%F Nin L RS .RB#QI?%?H ﬁ%%g%@é@?@t %F%ﬁ F%B %sﬁ Hiapﬁgl g f @r? IS
shanmpoo fornul ations to be nmade having higher viscosity, so that it Is.
easilsr to haatheswvelduThistimrention producesa rpbush weldervhich swehandle chpeges andiup tor5-10
hai r because they are shear thinning. The conpounds of and used in the -

i nvention hays $idic xah?m chenges vdih‘éﬁﬁéa&ﬁﬂ% $nstabilitsof thesars.y Tnesthe choke provides
particularly those involving dispersion of solids in aqueous phases. The
IPrC]:\'I/'? g[BIQS? 00 %Een't €O trg%\?éz 2%ide range of weld currents without oscillating or w_iglput the need for
accordingly includes the use of the conpounds of the fornmula (1) as defined
above as di§ﬂéﬁ§éﬂﬂ§¥° 9¥%icularly as dispersants for solids in aqueous
phases, especially pignent solids in aqueous phases. The invention further

i ncl udes di sper sinecafdasce witk anotherpspect ©f thegireseat inventioni the butgut chioke amwdudes
one conpound of the formula (1) as defined above as a dispersant. In

par tjpcul ar, d@gfé g_{e@degﬁ%&or& Rath dﬁ‘.‘tﬂé‘fﬁaaip%ﬁﬁ&ﬁ?i fissEatd! sécdnd Policisieced dthnting in

di spersions o ch includ | east “one conpound of the formula

(la) as defiped gbove ,in an unt to.proyide effective .di spersion of the
Soi 1" Tt heia A oaeong picites TR bach Bpi EaiorBiesf it s SRR oPasRe afpe ks
invention specifically includes oil-in-water and water-in-oil enulsions,
aqueous sol wwitbrag intesmadidtedarspavith thesfaeing surfaees conveaging dtnm dhe indermediate area
whi ch include at | east one conpound of the fornmula (11) (including
conpounds  of gofafl the respedtive b)l%&roffﬂﬁsw{faae_s(tb abnerfte a@pédifieroadseetoms sitape for the

t hi ckener. The conpounds of and used in the invention are at | east
notionally built up fromthe group Rlerr] of_




R[errT‘Vﬁﬁ?ﬂT‘Eﬁﬁ‘be—consrdered as the ‘core group" of the conpounds. This -
core gn@um ﬁmﬁﬂm; e |due (after reanaI of mactive hydrogen atoms)- of a - o
conpoun Ieast mactive’ hydrogen atons in ‘hydroxyl and/or -
.amno a i ups UsuaIIy it is the residue of an optronally_ o
substit group, partlcularly a C3 to C30 hydrocar byt
conpound.. At its srnplest the core.group can be an ethyl ene egconI
(-Oderr]Herr].O) or propylene glycolyl (-0 CerrlHerr].0o) groug,.zlgg
whi ch case, when the group AO (or A err]) is an ethyl eneoxy or

propy! eneoxxu%fumst:tbes Q&ﬁ&lﬂﬁ%@xs%gfeﬁfi aambh&ho%v&%ﬁt g%%ﬂoaa oP6ines

any of the et ene or propylene”gl 'yl “groups al ong the chain

conveni ence, or, a o] ar .t he Ie of

Co e btk AP 685 4 e Bt o o SRl Wikl Rn et
further both end acyl groups are substituted succinic groups), anong the
conpounds ofutrems. iIntkeprefenred diamend-shape;aib gap,dhe Eﬂmedmmamtbqﬁmﬂ@féb&y
groups |s at |east 120, although the nunber can be lower than this in the .

met hod and Pae phbcel IROWTEE fid iRfermEEMR\4eéa mhy Be 6106E t6 0AS BdpY dﬂth@fdcﬁig saffades.
resi due whefe at I €ast 3 active hydr ogen atons have been Tenoved

Exanpl es of £or ou f (o}

afre T omovaregroBpe) £t W"eﬁ% b 4o e aﬁ“h%pgrtyo‘é‘@“e Hidion
t he polyglycerols especially ycerol and trigl]ycerol; tri- and
hi gher pol y#tha 8an mayaa%ﬁél@apsm converges e one «igr ohthe %pmeertowéMe :
and penterythritol; 3 ~  sugars, particularly non-reducing
sugar s such ottrer edgdofithe fasing sufies.t This providesiah lairgzap having the shdpe of/atriangle. o1l
sugars such as -sorbitan (the cyclic dehydro-ethers of sorbitol), partial

al kyl of the G%ﬁﬁgmﬁﬁoxﬁ&é‘tﬂ? iSd eRol@SwhEE e irfthibGASSeRRRaIR) &idhges with the
(pol y-)sacchari des, and WD- 987 37957 .
PCT/ GB98/ 0056 .

o1 9o~/ pol y SHEPL CBeat, Rfhg Weldsh veithogt fahyeption BEEpEr pAiagenl a7 SATSRR inffection
sugars such as fatty acid esters such as the fatty acid-e.g.

| aut@c, pal points thayican sesulitin duntingpviossillationofike welder at certain 'emeépgedgfand arc
sorbitan and the sorbitols (thensel ves wel |l known as surfactants and which
when al koxylidngtied Wi th ethyl ene oxide formthe well known pol ysorbate group
of surfactants in which at" | east part of the ethoxylation is
effectively inser :
sorbitol resi due)ArFO?hon reducl Fr% Se&&%yg O&Iﬁgﬂ%@g@?e ﬁhﬁjéfﬁodaépcohﬂslhngthe

reduci ng sugars as they are pore stabl e under typical synt hetlc condi tions
and t end tomductancemtgrw rcee%?éaﬁﬁ eletrir arq wlderoperaiadiav el Biven GieatEnsh

and are | éss highly col oured - col our "mainly arising from
oxi dati ve degweithbypajsingla weld currenliy thedgapdyetweerbar plettcodecindsa woylepiecal IThis
citric and tartaric acids; 5 am nes including di- and

 pol ye f unct | Gl AR Res: BRAAdAE APt L83y Sl ot t
di airﬁ nes suc zfs‘“et yl eng di a P cg} di am@r"toet ane ik bver the curren
am no- al cohol s, artl cul arl he eth am nes,..2-ani et hanol .
Gt hanol aP#ags i fiarsing & aphoiot cafiediad i AALS itk 6 weldig 280 & preepipyidine an

am des such as urea, malonami de and succi nami de; and 8 am do
car boxyl i ¢ autputchakewithsandndusitansegraduallydvarying hveritheiciirent fange; andoanecting thée
functionality of the core group and generally the al koxyl ation reactions

Wi |1 1 epl acghsltd inRefidsueithihd 2o 6P ardlafdBetweh Bt 470 bt the Rapdchtot. Vi tﬁi% théthod; e
group is derived. (O‘ course, reaction at a particular site nay be

inhibited b kO n dr [ )S_ 0
ponaIkerné“@§Fﬂ§ £§§k%§§-hgéﬁfy§ U%E%% Hﬁﬁgxﬁhgéﬁhaﬁ"ﬁ#@ﬁ?ﬁ%F%ﬁhﬁr
reaction with acyl conpounds to formester |inkages and other conpounds (if
des2Q ed) (seecwrinbincreayesthe industange gradually dereases along 3 generallyrsivaight dine.oThis is
nore usually from2 and especially 3 to 6. The al kyl ene oxi de groups AO

and_AQ er r] anbptify refakibiyshily for Bt wéldinp eGénerallyl straight fokitiey dohcde or WoRVEX IiReal S
2, 3 or 4, desirably 2 or 3, i.e. an ethyleneoxy (-Clerr]Herr]O)-or

DL ORI ol e B8k Sl B

a honopolynerlc et hyl ene oxi de chai n. Fbuever the chain may be a
honmopol yer 88PRi n of propyl ene gl ycol residues or a bleock or random

copol yner chain containing both ethylene glycol and propyl ene gl ycol

resi dues. Usual ly, where co-polyneric chatfis of ethyl ene and propyl ene
oxide units are used the nol ar- proportion of ethylene oxide units used wll
be at | east 50% and nore usually ‘at | east 70% For thickener
applications, especially in aqueous systens, the nunber of aIkerne OX|de

Y b1




WD 98/ 37957 . o . _ -
PCT/ CBRISSHE BadBeen Replaced . e : e clne
this i tal degree of. alkoxylation may be a useful guide to . .~
sati sfqmugu ){Hﬂﬂmgr properties. Thus, desirabl.e conpounds include those =
where th I e indices nls from30 to 300, particularly 50 to 250, -
especially 80 to 200. . For. dispersant applications, especially the T
di spersion of solids such as pignents in agueous systens, the number of -
al kyl ene oxi de residues In the polyal kyl ene oxide chains, i.e. the vd-dé8%bf
the each paranmeter n and n2, will generally be from10 to 100, particularly
20 to 80, especiBielpyessnt invention relates toamarcyealdeaavhich reywisss,a welativaly(latge output|
of -all the indices n and n2) will typically be from30 to 300, particularly
50 to 250, chélks Thiv field BistingdidRed frotpoWey supplits wed &ir 16w pewet applifiiced AHudk adf
the-index n or n2 is an average val ue which includes statistical variation
in the-chain.len b f he sq | i Lff ' Gh nd
RhE oo, YHES <R REC sl i ol Slpp & & hol Byl T

ners 1n nai

bet ween di rtaent grou _
aqueous systens, the conpounds of and ysed in the invention_ desirably have
a nol ecul alCulkeRty At thedarge rangs of custrgts F J5iveking, 48 arciirlderamyives sugents

8000 D. For use as dispersants, the nolecular weight will typically be from '
1009 t o 40@8cdeding SPremperes. Jnddefie the chakel offheiprésentrievention it 2rnkeadhategn bamdips”
of the polyal kyl ene oxi de chains. For practical thickener use at |least two

-~ of the ter guahts BH10D-50REnpered wiif sEQ\thaifth R animehtaiatel care! TheinveMashihahdtes Of
the termnating groups are al k(en)yl succinic groups as defined above in

formual e (| I I d . ' . i_nic
o oupe. s ableritaoutoshnkess, HIELRacty Siid¥its e ol ok B P iERLL ©
Clerr] alkyl .or alkenyl group is partigularly a Cferr] or |onger group. For
di sper sant Hpse othse pdugiors/used 1n pawer SUBleS: 't he terminating groups are
al k(en)yl succinic groups as defined above in fornmuale (1), (la) or (I1).
Wiere R err] andrHe[preseht inventionas digectodytb trare weldingyficld whereshelaptinnen opératien
the one of R and which is a (Jerr] to (Jerr] alkyl or alkenyl group is
pagai cul arl: LhverdeGe .Sﬂﬁéhk : andelii ur{]e‘ﬁ 3 1 S.
ma§16 exceedhﬁlﬁvﬁﬁb@% of %y g"rgéutgg&atﬁg ufdn this cggeg?ét e{' fg:gﬂ%{lnﬁ?ﬁgfs%@
termnatin roups .can be hydrogen atans -or drocarbyl , particul arl .
Kyl odSSAtY T RS T SRS DepietyE i bepesem Eent Apdgpdisdnos is
defined above in fornuale (1), (la) or (11) the groups Y and Y[err] may
be hydr ocafiogdr, Togprovide loperatiomirkan inverse nglationshiptbebresnsurrentiend industapge, such
groups include | ower alkyl groups, e.g. Cferr] to (Jerr] alkyl groups
such as me iﬁ‘lﬁucﬁirf'éﬂe opefitsiton e knBdofthe s&tiiftion 8Mde CPRS pfoQide@ Af inductiBEE
of the polyal kyl ene_oxidée chains mainly to alter the degree of

R S5,

BeS-aPR yl

hydr ophi | i g of .the gconpaynds, .and | onger chain.al k or._a
e 9. O er r st e £ A Citen B0 sy iRt o foofRr Yt e urtly
groups such as lauryl, oleyl and stearyl groups. or m xed WO
081387957 inductors are referred to as “swinging reactors™; however, they operate over a relatively small
PCT/ GB98/ 00562 : - 8-

al k(en)yl gufemsradgs atvidd khe® 6T thalrbdghleti€ aitratibn Qitve aBd nbi@4llyddrs kizkd & haidle
cuts in petrochem cal synthesis, acting as secondary hydrophobe(s) In the
nmol ecul e. L1, e <! i f [

annyari de el i8R el G 10 dnbelel. 30} Hobil SRR dould i po WL ERRIHEY

i ntended use of the co&pou%s i.s in personal care_ applications. In_view of
the ease ofhe@putichgkeekap %%lfsiirmqeéla@ CWTEDt EARge isstgilarge andithe wald praens
residual free anhydride is |likely only where the nom nal product has no
remai ni ng awsedtreely laggs; overcabopti 5@ gmpares.A conveni ent way to do this,
especially on the small scale, is to use slightly less than the
stgachionetric | 1 I i 0N,
T TS part1 oul g ey Rbfet B Uit oL SRp U Revikn GER ool SRASIBAN,
t he target | ecul e, is 3 o0r e. (Thisg, can.be seen in song of the Exanpl|es
bl ow ) on T Bcare st gt Choke oas ¢ Sty Sariag Idugancs A vide cuant range b
typically be no |l ess than about 5% (nolar) and typically about 1 to 3%

(rol ar) . | is ¢apdbistof hatidling sherents exheeding about 50 iamperesiand yoremily éu theaamiei ofd 00he
reaction nore nearly to stoichionetric balance and the 'shortfall' nay not
be requi re%o@&rdye{-és. typically be | ess than about 1% (nolar). Where for
the groups Rl err] the nunber of acyl residues in the nolecule is
significantly less than m the distribut i_grl of such groups may depend on
the nature of the core group and on the extent and effect of the

al koxyl ati on of the core group. Thus, where the core group is derived from
pentaerythritol, alkloxylation of the core residue will typically be evenly

- rc N o e r

2%




'rbmever, where the core group is derived from conpounds, such as sorbrtol
or' sor bi t an, mhere the active hydrogen at ons- are not equi val ent,

- al koxThis ally give unequal chain |lengths for the .n' :; -
ponaI " . This may ‘result in .some chains being so short- that
the'ot arns -exert srgnrfrcant stericc. effects making .~

esterification at the "stort chain" terminal hydroxyl- groups- relatively o
diffficult. Esterification then will generally preferentially take pIE%ﬁsgt
the 'long chain" term nal ‘hydroxyl groups. The end result will be a
statistical distribution that is not at first_sight "randont u sY
and y[err] ‘may Sul%afdu@lcmbmtgﬁ%ﬁp&ﬁp@@?@@r@??@ﬂ%%ﬁﬂ%‘#@° %qmr ch.
.the substi t uent groups can be hydrogen, a hydrocarbyl, particularly alkyl -

group, i HCPL@I 26 weldee| ist defRed abevep aaidhydhoke pi'bdaeessnmﬂletndrepbmis lapt does not
particul arl'y hydroxyl . substituted hydrocarbyl, especially polyhydroxy

hydrocarby i I

substi t ut e‘oduéF %ﬁ Pg@?’%gémx\ﬂﬁ‘g’ﬁggtﬁ%%ﬁg ﬁ}bﬁ s?é&ﬁg cﬁﬁﬂg@f. 33%3)‘ :agé(j{arreghgg Eyl
It(they) can be_ |ower al kyl groups, e.g. (Jerr] to C[err] al kyl groups :
such as nechapgedr et hyl groups, or Ionger charn aIkyI e. g C8 to C22 groups.
such as WO 98/ 37957

PCHl GB9/ 00562  Still a further object of the present invention is the prov1s1on of an outputcgmke fora
llauryl, oleyl and stearyl groups or mxed alkyl groups derived from natural
fats or o b3 Qe veRigt, 4k abfinddabbes) whildtscHole B HABEN 6 fadn-linsatityesidscan aptratey

as secondary hydrophdbe(s) in the nol ecul e. Where one or nore of these
substuents i's a (004 ocarbyl it is particularly a

pol yhydr ox9"%¥|ak‘§ﬁ%d¥e€% @F?@%%ﬁ?g\g?agﬁaégér near carbon chain of from4 to
7 carbon atons and at |east three hydroxyl .groups ditectl bonded tg ain
carbon at ons. Tt gnether ehigctiaftheipresent invention-isttae PrOVISRR of & Bi‘ff
groups e.g. by etherification of further hydroxyl groups or ponaIk ene

oxi de chai psg. feiveldeewhichbas algaierailylsiraightlinedrelatianshipdmiweentoumentiand indugtanescy |
groups i ncl udi ng such hydr oxyl groups on substituents of the basic chain.

icularl the i : (Y Bﬁ‘dﬁd]ﬁﬂ% e
{élt(ﬂ gp%ﬂb 3? geﬁ§dﬂmh§€§|va Ive o sucﬂagfgroup gggg?§%&§eQﬁth
desrrably, the group is the resi due B&% Qr ag srdue derived from a
reduci ng s oytput cigenit fa P & IelecHIG AR JEIACE HSIRE s as glucose or fructose,
a di saccharide such as naltose or palitose or a hi gher ol i gosacchari de.
Wiere the group Stifl 4 faethereshjety of the, presentinventiodis the@rovisian of amrputput choke for a
nonosacchari de, the saccharrde derived group or residue will usually be

present asrfe SRRdePa %B&Bfﬁén% 0o YeBREDdbOYH iRl Rl or Mighindutarte

secondary ny roph| e an as suc usual l'y be desirabl e that the

hydrophilicity of this ot und

such group#t ﬁ°§"f"}'ﬁ% ta'H 1% &B#P»@g;fg@‘:ﬁpgag%%ﬁf ?%us otq}sua: P%l/ be
the form desired. (}oups i ncl udi ng |nternal ﬁ%@llc ether functionality can
hopgver be satneationiciirvéds ianetier sateration cusee fs ei nadvertently if the
synthetic. route exposes the group to relatively high tenperatures or other

condi tions whi chypytiFebRcesfthe piesemtinventionsthe prolvistorgofammutputcheks fesadlE.
of, or a resrdue derived from an oligosaccharide it can be considered as

an open chain I i or
ollgosacchmﬂg B’gi%ﬁt('ﬂég%tw ﬁfi % ?‘“?@E%%ﬁ%‘é&’%ragaggfsg

fromglycoses and are of the fornu err er,
correspondi ng t cthese aad other QBIRc &ﬂ@%@a% Hb&i’g?g% %ng&?nﬁ% ﬁ?iov@gge
the am do group is conveniently called a glycam ne group and the
correspondrd&gcrgjﬁod&ﬂcmangélheromithﬁmagtqmmmams commonly such a group
will be derived fromglucose and the correspondi ng am ne and am des are

ca? ed glucam nes and glucam des. As with the am do groups described above
unsubstituted hydrocarbyl group is particularly a short or |long chain

al kyl group. Anong t he conpounds of the invention, those where the
al k(en)yl group RRRerr] is a (Jerr] to (Jerr] al kenyl or alkyl group are
particularly useful. CGenerally in use a thickeners in oil-in-water

di spersions or enul sions, conpounds where RRRlerr] is a (Jerr] and
especially CJerr] to (Jer] alkenyl or alkyl group are especially
desirable. Simlarly, conpounds where the group Ror Rerr] is an al kenyl
group are nore -desirable than those where the group is al kyl. Conpounds
where the group Ror Rer] is an al kenyl_group, - particularly a Clerr] to
Clerr] al kenyl group and especially a CJerr] to Cerr] al kenyl group, form
a specific aspect of the invention. WO 98/ 37957

PCT/GBQ8/00562 - 10 - The
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forrrula R[err] (AOn H]mv\,here R[err] AO n. and mare as deflned above
Wi t h This S |n|c'anhydr|de and optlonaliy a reactive - . _
'derlva mi y acid of the fornula. H[err]OC Rlerr] ., where Rerr] is
as. def nmol ar ratios corresponding to the: nurrber of ASA and
optiona fatty acid residues desired in the product. . Reactions. between

t he al k(-en)yl succinic anhydride and.the precursor. hydroxyllc reagent can -
readily be carried out, with or without catalysts, by bringing the " L-2188
hydroxylic reagent i nto contact with the al k(en)yl succinic anhydride. -
Reaction occurs typically at ] : ' and even bel ow
100[ err]C. The reactants w |?@E§ﬁm§%%ﬁé@s@appmxi mat el y
stoi chionetric proportions. Particul arld\(l where stoichionmetric proportions
are used, furtherF] &mﬁﬂa‘m chpmadewinng diagramof  Dippate weldst Baving-auaUpNteITCRiGt
can be carried out- if desired. Where an acyl residue is included in the

nol ecul e it uslng the presert\inveation roduced by reaction between an -appropriate
hydr oxylic precursor and the corespondlng aC|d or a reactlve derivati.ve

such as an acyl o
al cohol such as @Hﬁﬂ&?? ano %&lan ydri d&(ﬁ?ﬁ %fﬁ‘ﬁp&a%hf ¢
resi de being of _a_rel tlvely voI at|Ie aC|d such as acetic acid. The di.rect
reacdi on bet %%P?h‘@eﬁ%ty acid and the hydroxylic precursor can be carried
out, with or without catalysts, by heating typically to a tenperature of
gr eater than 100[HGURE 3&/mcdrmt-mchstm@ grapicshowingitheisatardtioacurvies foreriahs gir
be possi-bl e under mlder conditions. The products of the invention are

typically 2 b $hitdEin e b3 EE choke sérRRACIY Dubattd'f FIGURERSES Of the
al k(en)yl s c Inic anh ride ri ng open| ng “duri ng synthesis.” W have noted

t hat the al kenyl cha to. haye or s fe

i somer. ratio wt Gﬁﬁémm ‘ét WP tpu%sh ‘ﬁécgﬁfﬁfp"
i soner arising from nucleophilic attack at the anhydri de car bon gr.oup
renote fromwliich diakdiepn suggastedyfor pooegting thenproblemseefitheepris art ¢ ¢l€¢ illustrated
hi ndrance). - The al kenyl succinic anhydride precursors may be produced by

reagpi ng nelsghémativallgin FEGURER;an ol efin having 6 to 22, particularly 8 to
18, carbon atons, preferably with an excess, for exanple a 50 to 200%:

excess, of olefi RURE SIe=1Rilg }é? Q égp %P

180 to 250C and :Fermw ntgseigEcess oﬁd{; éfg%'r&exarrp %{e I'S ?P Iegf:c]f&lﬁéﬁﬁkl S
suitably carried out_ under vac catal yst is necessary, but it Is '
preferred tHH\‘F%‘Pdaﬁﬁ‘PF’Bﬁ‘Yi’alﬁtmﬂgmgg"e These anhydrides are well known
comrercial materials. In alkenyl SUCCInIC anhydri des prepared as descri bed
above t he doubl eEIGiRE@rmmIpxytobabmemﬁ&eoxﬁpMokmforaDChweldbkmtmctedm
substituent. WD 98/ 37957 -

PCT/ GB98/ 00%8&ordance w1rt]h the pr referred embodiment of the gresent mventxon, - 11 - 'To
make products where the group Ror Rerr] is an alkyl group then either the

unsaturated prod n be ate r ef erd t

| nt é% nedi ate al kmgﬁ %ﬂ%ﬁ?&@&%ﬁﬁ'%%ﬁ&%@ﬁf@&ﬁ%ﬂgﬁ@%mﬂﬁ
al kyl succinic anhydride. Typically, hydrogenation of the anhydride is
carried out invention asyithstrgtedan FHG Gl yst such as Raney nickel or a Pd/C
catal yst. Tenperatures of from 15 to 100[err]C and pressures of up to 200

bar absol ute may HIGURESIS éhd 10farélgatidlosews oTUhe/dné aritiiir 23Ps BAVESESHapeRing the

exanpl-e, the hydrogenatlon reaction on an al kenyl succinic anhydrlde may

be carried qQui, ]C at 5 bar H2 pressure using 5%
w w of Pd/ CPEE: yE{*%S@??"E“EHg‘ng" gﬁtlg%u?{o{lexanpl e about 6 hours. The

al koxyl at es used in_the synthesis, can be made, by conventional routes. Far
nost sinpl e al koxEICGHRE 1 hwm&eﬂs%a%wﬁﬁda UREJsthowing the operating
known. However, sone of the conmpounds generating the core groups may not be
direotly al Ictm;dﬁrﬁ:[éambuhnemtedftﬂéanvanhanphwnhfﬂmstmsynt hesis of a

pol yet hoxyl at'e of pent aerythr| tol and ethylene oxide is not practical as

the pentaerythrit g:?] gQﬁ;e é%o?@&ftﬁe&%%ﬁé&ﬁgta& i ha&ih

and direct-et hoxy at| on at su ratures 1Is dangerous! Thi emc

Ol yoxi o, - pRBEREgHS hoxﬁ?ﬁﬁ%ﬁ%@ B R R EAs TR BeY onh%shown

pent aerythrltol can first be propoxylated (at about 200C under conventl onal
base cat al ysedIGURES 8-dA53nd, 0 add about 1 nole of oxypropyl-ene residues per
nol e -of hydroxyl in the pentaerythritol (in practice typically about 3 to
3.5 noles of propyl ene oxi de are added perml e of pentaerythritol). This
noderately propoxylated material is typically a liquid at anbient
tenperature or at superanbient tenperatures (up to about 150[err]C and

typ| caI I Yy at about 130[err]C) and can then be et hoxyl at ed conventl onaI ly.

______ A~ o




batchm removeé the sol vent fromthe product rapl dI y

dim nl'ﬂameetﬁgsrge A conti nuous processes;. particularl. 'y ‘where :
-reagent Iy fed to a reaction vessel holding . a reIatlver
l.arge nts and products, -and from-which product is

conti nu the process hmay be started up usi: ng a sol vent
(aften .at rruch | ess than the rated full . capacity of the equi pment) and
't he reactlon m x then used as sol vent for further raw naterlals _

98/ 37957 T La1ss

PCT/ GB98/ 00562 L
Conpounds accor%ﬁcﬂ-&m é"'tsr?epmé’l’ﬁw fthe soxe °(§?% 5@F§%ﬂ?t°°§ﬂﬁ§°fﬁd1¥ ﬁ?@k@ﬁFﬁ‘Ulm
capabilities.. These properties nmake the conpounds of the invention

sui tabl e fthe pmentaiavmﬁoha&hqdnsthd: preférogaedigimond ajri ggpeshaps ianbtained byatwes odrieds
in aqueous nedi a, ~and i'n thickening dispersions and/or solutions and/or

~ enul'si ons. pieces WficPfout i 8ach MR 4RE areddffikéd. S 1 nvention can be used as
=_th|ckener§,|n a wde variety of systens, particularly aqueous systemns.

Such application include use as thickeners in enulsion systems of the
oil'-in-water types. Exanples include personal care applications in
shanpoos, |iquid soap and cleanser oroducts and toiletry appllcatlons
AcSordi ngly, the invention |InE D EMBQODPIMENES st orie conpound of
this invention as a thickener in enulsions, especially aqueous oil-in-water

and wat er - i n- ORbfeftiig noww toltﬂibdhﬁt‘vﬁfgs,eﬂhﬂréihfﬂib shpSireiiare 6P thePiigIosé oPifilustratin
surfactant used in such dispersant applications depends on the materia s

pert o e PR GRAB s Bt Rl g Sl B35 PR bl Bl S
2.5%Db h f th h I CIh d
2ppl | oAt | Oh SR TG SEHRE B YRGS Asouts aﬁsr%t%%“mfv%t S o6 s sut S

systens have been thickened using amine oxide thickeners and replacenents
have been anpsyéstandrupdo 260-1j000 amperes. Bowensosxse 3R] shoymas a simgle phase limer vaitagegn
of nitrosam nes. The conpounds of and used in this invention can be made

cqpt ai ni n%'&&ect@&tﬁr@ﬁ@ﬂtrﬁ%ﬁbrhﬁb‘%% tedtified F5. 0¥ curse thefreétifier @5aldIbiriven by
formation from this source. Even where the conpounds of the invention

i ncl ude nit I

suscepti bl ae é}gﬁ?/é?‘g ros:éﬁ%%tt%&ﬁif f?@ﬁ'ﬁgag T 8% pa\sé@&a;hcg vﬁ%ﬁéﬁgw 2
PCT/ GB98/ 00562

fol | owi ng Gepasiior 2Q haying 3 sizg pEahaub 29 KvbﬁqKaﬁcqorfemﬂts@areﬁébmme?ahewasd
properties of the conpounds of the invention and their end uses and the
nethod of 4 dige ofuppruximately20lmHa Restiffierd 6rhargentapgeitor 20¢hioyghuindubtor 28] which
ot herw se specified. Abbreviations (for conpounds supplyi ng core

' d?:lmdueS) mﬁ)\ﬁpﬁ m%yebe reglaced b¥ deﬁ%ﬁﬁ&é’&f“&lbtﬂgsfbfmergbﬁ tvo t 1&){ e9|516et h

mne 1Tn conmpounds made 1 n the ,
where t he nunber .o s |I's non nt the proquct co u_nds are
ddScri bed ﬁéefﬂ‘%?i‘f ﬁ? m%apbaﬁ’é‘?,r %?lﬂsmr@é“t‘éqq@ge RSP SRR @
Tween 20 pol ysorbate 20 M ranol C2M aqueous di sodi um

cocoanphoi betweat electBien3fdiim e virefeedde323@d workpigeredi STE ondintainlaaeven flow of
sul fate, 29.1% acti ve Dowci | 200 guat em um 15 SLES sodi um

lauryl et hgfren 4&2Yehtively large outh\heHAKERONY brovide@ 1 RELIBu Peiice vRRFRen

di stearate Kessco rand poI yet hyl ene gl ycoI ( EG) 6000 di Stearate ester

ex Stepan TR92 ade ti ta xi de. Lt

Arl at one 15AB8ctor 296%%6@5“36? flt 87““98 “g%ﬁﬂ?ﬁ?fg %@Wf’m

gl ucosi de surfactants- ex I Cl Surfact ants Tensiom|d HM
di sodi um | cantrel butput gHelss §8cashestshownindIGERB An I thepasgtobetput ¢hok® was a large
cocam dopropyl betaine ex Gol dschm dt Germaben 1| Preservative ex Sutton
Lglpor at or | @pkéPad Sohématically showira BIGAUIRE siiRpdin tloke 108 ha@%higﬁ'deﬁéﬂda&ﬂﬁi‘ﬂét%

Crothix - proprietary thickener 'pentaerythritol ethoxylate

t et rast ear r
ot hod of T 58y 8% qefinbl Beieln /iR ity TRE LK e Bfrdhflbing
(product tested) . General viscgsify,neasurenents were nmade_us
Br ookf | i edlaigeswiae farwindmg: HO. T eb éﬁuh@béa@t%@casthq@wbmbeﬁtw isthigh. To
respective Exanpl es.

prevent saturation the cross section of core 102 is large. Thus, choke 100is large, heavy and

-8-
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PCT/ GE9®/SR@BBR Been Replaced | . 14--
Synt.hes 1 to SE38 SE1 - D| (dodecenyl succr nic) ester of '

_ pentaer”mlmmmmmEUhoxvl ate Pent aeryt hritol -48-ethoxyl ate A sl urry of
pent aery ; 1 .28nol) in dinethylglyoxi me (diglyme - inert -
~reaction diluent; 328 g) was placed in a 11 autoclave, potassium met hoxi de )
(1.24 g) added and the reaction m x vacuum deaerated at 20[ err] C-and vacuum
stripped at 80[err]C. The nixture was heated to 125[err]C, propyl-ene 0%-ats8
(246.3 g; 4.25 nmol ) was -added over about 1.5 hours’'and the mixture all owed -
to reactat lefjeesive.Bysangingithe wititteofgaptg hetwesasutfhces 104cl06ware 10D isesdtuseted by
80[err]C for 15 ninutes to renpbve unreacted propylene oxide, transferred to

a gl ass di st highatdl@burkérasin vandin h%dy%mm&am%e%bmw&mw%pﬁ&%s
at 100[err]C. The product was 423.3 g (ca.100% of theory) of

(pont aer yt nr Ve B ftiie @r%@tﬁr%@%@%&%@ﬁ“@%ﬁ ‘i“’&%‘e%*f")m"er -

pot assi um hydroxr de (5.22 g of .a 45% by weight aqueous solution; 2.35 g

were char gedlavowgldeureentsfhe sote is satumated; Jhusis showm ipsaturationicysye h%%tAﬁSl%ﬁ'ldth |
110[err] C for 1 hour at 0.5 bara (250 kPa absol ute) while sparging with dry
nitrogen gasof ghegienetéased, theindastaiieais decreased 3hf esatdritiamclirrana iy increasedh This
gaseous et hyl ene oxide (1025 g; 23.3 nol) fed gradually to the autoclave.

'rAt\Eaut P:I ?ggdo\%\rﬂ%@s@gm 311 acet | Cg%%% I Is pr%gct gﬁg&hi%@?@%ﬂdq ue o(f:h
gé?rgsgg%?:)gf% F@Vgsﬁn ety ”?ﬁqert%ﬁl %lﬁﬁﬁo%% g%&srﬁpﬁcﬁvely

hydr oxi de (2.34 g) were added to the product remaini.ng in the autoclave (by
cal cul ati on S¥heBopgratingfarewelder 1hwithadixed eir gaprasshown THEIGURE 2; saturationarve
and reacted as described above with further. et hyl ene oxide (701 g;15.9

nol ). A port hadt 68 kelebted)to Glccdrihfodiie GHe @esivédsweldighauresats. amTe paaruceaiousedﬁgh

vvith gl acial acetic acid. This product had a hydroxyl val ue of

T30l e M 91l g

remai ning in the autoclave coul d be reacted on in _a siml fa hi on to make
ot her pent aePypsHyq ingreasedy Jhis dgﬁ pinereases dhesize And weight 105 hﬁ ¢.t BY decragsipsg
- +89EQ, pentaerythritol 3.3PO +135EO and pentaerythritol 3.3PO +158EQ.
Dodeceny| suc thenweightdnddsizesf thé Shdkegthe 6&turatioh xumve has d dedictd sateratiom cyrrént iwhich
- 48-ethoxyl ate (81.9g; 34 mmol), made as described above, in a 250 nl three
necked fl ask r 1
9:?&§Lt R—Jt}] dglﬁé’b E48d, 139 e?té{:drfercﬁfhe ﬁbﬁl&ﬂgﬁ&o&h&a with

(providi ng an I ner and dropp| ng funne ctron mxture

was heated to and h t ,100 to for

di - (dodecenyP%B‘étEP'rﬁ % ?“G’)‘g%bl‘déa@fé E T’Wt %?%‘k%ﬂ“&t‘%"f@a:' arc
yield of 100 g, 100%theory. The reaction was nonitored using

13 151 FT- | Rekieq itiaSbedihsug@estatto usk Alivkeas shiavn schematically it FIGIVRE dc Choke 200
(wi thout further purification) confirmed the structure, indicating the
absence of apiuyetdsdenicH Pehhedbilityl dore 20 hiddh hﬁwgagdmt MakistdABke, the air gap is
substantially pure tte éster. . WO 987379 '

PCT/ GB98/ 0056 . - - .

7D - (dodecen(FPRh BithiaJpras gep 2120 2 uall 43P 23 cxvatefbbyLpding ¢ spill plepiece 218,
further si rrpllfled met hod t he.et hoxyl ated pent aer thrltol and .
dodeceny! suc Whancuarameexcaeding 1901585 amperes jags passed thraygh avipding 240, the industaned
jar which was heated In an oven at about 100[err]C for about 6 hours. After

this tinme thelicward ivopatsataratiph eintread shove in FIGURE 5eFhie hibhdinkir dutdyintladés a
to that nmade in Exanple 1. For snall scale preparations of the conpunds

desc bed be i g\@%‘gg %ﬁ :?E‘%
furt r al keﬁ%e’g 8%:%51%% g@ lgreg%g];rr%@%g'er y r?? ?fn&‘tl'leﬁg;%?ﬁdé)s ..:Zgloyed
conpounds were nade by the nmethod described In Synthesis anpl e SEl, . but
varyi ng the BrBbirgergar 207 is eatyeinds Hiege bwip sectiont Fisgtermes HyecyrEméindyctance
al kenyl succinic anhydride for the dodecenyl succinic anhydride used in SE1
to make the relatienshiprilustrated | bysdastied dine\R40AsThis iinveyseecurtent-indaclanepisdextietnely
can be ethoxylated by direct reaction with et hyI ene oxi de under al kali

catalysis w Q&Hc JsTaTR (T aé'lfd?? 'y
pent aeryt hri tioo #ﬁg&%@g&&%@%? ﬁ%b tal ne |En qggnt a }o%éuﬁeg a(‘judahslgh.
liquids or waxy solids. The identity of the ,

13 1 products was confirmed by. C and”BI"NVMR. The products of these

Exanpl es were (conpounds where the value of mis non-integral are
i ndi cat ed as the x(non i nt egral) (al kenyl succr n| c aci d) ester) SE2 -

~ o~ . o b A~ N N P~



SE5 - (octadecenylsu00|n|c) ester. of. pentaerythrltol 48- et hoxyl-ate = SE6
*-_SJ&mﬁmﬁﬁHd cinic) ester of pentaerythritol 48- et hoxylate SE7 - -

di - (oc | rlc) ester. of pentaerythrytol 158-et hoxylate SE8 -.
_329-(0 nic) ester of pentaerythritol 158- ethoXyIate.LSEQ_
: - (tetradecenyl succinic) ester of “triglycerol 89-ethoxylate ~SELO
4 9 (tetradecenyl succinic) "ester of triglycerol 89-ethoxylate SE1l
tri-(tetradecenyl succinic) ester of triglycerol 135-ethoxylate  SE12 If2188
4.9-(tetradecenyl succinic) ester of triglycerol 135-ethoxylate -~ SE13
tri-(tetradec Isu00|n est of tr ate -

47 0. (1 ot r ad CUETRYBHBRYh RIwEEh herts @ﬁ#&%ﬁﬁwﬁﬁy 2o a8 an indfsgon point
‘tri-(octadecenyl succinic) ester of triglycerol 89-ethoxylate SEl1 6 .
4.9- (oct ade@4yAs mﬁm%deegpmte@aloug hg#éé@rmﬂemn@pmzﬁ gauses griljation as the_

tri-(octadecenyl succinic) ester of triglycerol 135-ethoxylate ~ SE18
4. 9- (oct adegaryfead rbdisChargi oF thefard lehgth e aicololtdghis chdi@ud.| Ting, there3ia Bunting.
tri-(octadecenyl succinic) ester of triglycerol 169- ethoxylate_ SE20

i S?ngggadegst{% 18 Y56 4ol 69 € BlefRbH pdihd S GHcR &ecﬂu@& b B vhGs of the suggelfld

- PCT/ (3B98/ 00562 - - 16- SE21
2.9-Yoct adeé@ﬂ??ds?}ﬁ&?‘m?‘waégtsg?wﬁﬁcm?lgfmlf%}%éxyl ate The title
conpound was made by the general method of SEl but substituting glycerol
120- et hoxyl at e f &hokt50 pEIGIARE i incorporategthe piefued smbodimenbof theipresamy invention -
succini ¢ anhydri de for the dodecenyl - succinic anhydride used in SE1 and

changi ng t hgs NRkM4tePFIGURESS-80ICoré1SO bEIEER Pértnchbilifpistetifithat b bhoss SRtiBwlansh
The internedi ate gl ycerol 120-ethoxyl ate was prepared by direct reaction of

| ycerol and_ et hyl
roduct was RHERth BIveR SaRfabl 4Edye? 10 Arbr Rl %@feia&m@%@t"%#ﬁvﬁpf%‘%ms
guantitative yield. The identity of the product was confirnmed
T H err ] Rndfaces §4296 o5owmEB0 are psweenimest edase St 4P 20 56w 56s Therepedive
et hoxyl at es The titl'e conpounds were nmade by the general nethod of SE1 but

subgg i t ut i nerafisviebdelyodpabétt edges fackahch other adrprovide a dlativelnsmyll air gap,df ariyd €The
pentaerythritol ethoxylate and octadecenyl su00|n|c anhydrlde for the

g?dteﬁgn)r”eage&?é{ytr&ﬁwg%%‘aﬁt e corr% fﬁg&%gcts were o t%é{dé@
Cont i rred b RePusH he RIcH S9aeh ﬁkﬁﬁ“g‘gétﬁgghgﬁ Gy noiase SRt suase st

SE22 tri-(octadecenyISUCC|nlc) ester- of sorbitol 90-ethoxyl ate SE23
hexa- ( oct adend5§d, S6d of surfape £6.t Enese portiond divetge I0gatitdr dropd a maxinkis air gap at apex
tri-(octadecenyl succinic) ester of sorbitol 180- ethoxylate SE25

h t ad A ,
exa- (oct adgge | SR S50 the Eainhd HapS@pi phl A BARS Xy GO hiiREe s s2EHfearry the weld

tri-(octadeceny CCInIC ester o SE27

hexa (oct adecenyl s cc C r rbjt 0-.et hox t .
tril3oct adeE\’-:"ﬁ?i/ )“{‘Q&E’é? 8€ &’ﬁ 4"’ dzﬁ’g %/ndcfuggégzgveldmg current
hexa- (octadecenylsu00|n|c) ester of sorbitol 220- ethoxylate I n practice,
in these ExaromhdsoreWdt By usiag theiamond shapesingaptas shoyor i FIGURE 6, wvithite selected
et hoxyl ati on so that the ethoxylates were nixtures of the respective

sorbitol et Bepe\dizatad tamcdeer urehiindaandd saerd 70 BEGCURE ¢ i3 6dtaihed. 0urve 70

et hoxyl ation indicated represent the total anpunt of ethylene oxide

consuned in t

coter b odu RSl Mided et ARl rbiaRo Rt ot Bot Rl waY PhPlY chitent
succinic tri- or hexa- ester and the_correspondi_ng PEG succinic diester,
SE30 to SE38rogressesifeums 20 ampesss it 2 high Jevehexceeding hout00ampsresgud often exceeding
pol yal koxyl ate The title conpounds were nmade by the general method of SE21
but2@ubst i t 5001000 ahplrsse Adishowmin FIGURE @9the Sipll hir@ak atedeysi 400564 and $45,56b
the glycerol ethoxylate and the appropriate al kenyl succinic anhydride for

L?&S???Sﬁ?“&fﬁ HERBAE o/ Cie, eﬁ*t*ﬁgﬁf‘?‘ﬁ?%"’%?}" U EEbRGHER el choke
(17P0 i 1D AR BB o LA rAIS e shOFe Slemipts  sasla g GRoGHely lrge ar 25

PCT/ GB98/ 00562 - 17-

hydr ogen) wiAshindicaied byethe aooivdethe satnptismelf the cops by fex thasughitbe diat@5d shaped airo
make the 94 nol e PO condensate and subsequently feeding ethylene oxide to
the reaction mx for at ime and in an ansugt- t o nake the bl ock

pol yal koxyl ate. The title products were obtained as waxy solids in
quantitative yield (based on the al koxylates) and their respectlve
identities confirnmed by CJerr] and




H[erWOf these Exarrpl es were: SE30 .
3..9- (9] qm |SUCCI ni c). ester .of ethylene di ani ne ‘PQF EO (94/ 90) bI ock -

_ poI yaI laced3. 9 (oct adecenyl succi ni c) est er of et hyI ene di. am ne
PO EO .~ . polyal koxyl ate SE32. S

3. 9- (o n| c) ester .of ethylene diam ne PCY EO (94/ 180) bl ock
pal yal koxyl at e SE33 3.'9- (hexadecenyl succi ni.c) ester of ethyl ene-dianine
PO EO (94/90) - bl ock pol yal koxyl ate SE34 - 3.9- (hexadecen_yl succi ni ¢). §E§g§§
of et hyl ene di am ne PQ EO (94/ 140) bl ock ' . - pol'yal koxyl at e

3.9- (hexadecenyl sucm ni (fx) ester of ethy|lene_ diam ne PQ EO (94/ 180) o] o§
pol yal koxepwould spturgte.t s small W&@BE@%!WP“%%@FW“@&“@W@% OF BBt 5y
et hoxylates The title conpounds were made by .t he general nethod described
I'n Exanpl &, 3E1Théapex bﬁuhmﬂlang)ndathpabanregap igIspleeted lto prdventy sartmatiof @ven lae
pentaerithritol -48 ethoxylate used in SE1l and the ‘appropriate alkenyl

succini ¢ hf"%fek%gn@rﬁlr“?ﬁ&é"%érg‘?s I’:ID% ycero{aheﬁ%xﬁﬁf n' GRRANRRA O |

make the fitl e conmpounds he 1'ht er medi ylates were
prepared by, direct action Cer d ethylene o .und r Ik

D Byt s Hanes S elaRnls el aloraREul BY S 82l sapedui
(nelting at about 60[err]C) in quantitative yield and their identity was -
cofifirmedgap. and Herr] NVR The title compounds of- thése Exanples are:
SE36 - 2.9-(dodecenyl succinic) ester of glycerol 44-ethoxylate SE37 -

2. 9- (dodeceny| spige biheEprefiiiet embbdiedentsaisiig the diainbakait @ireconSERGire illustrated in
2.9- (tetradecenyl SUCCI nic) ester of glycerol 61-ethoxylate SE39

it e L e
e O P B e IR e B8 . e e Bk

pentaerithritol -48 ethoxylate wused in SE1 and using octadecenyl succinnic
anhydri de smadltaiaghps 810, 2andederggicestarair gap &t areadigdr referngd embsgiment of
sdjusting the nolar proportions to obtain the desired title conpound. The

pigduct s Wes Bvestiongrbvitiandllindar Ges VR widhie siiitlycbonsave] s Ehemathaaatcall9in ds .
The Identity of the products was confirmed by Cerr] and Herr] NVR

‘F’,‘QT? ?;{38;/9%9%1}{3 11. A generally linear, but convex, curve 74 is created by the p_rifgrred E‘ERBdlment

di oct adec&jyl succinic_ester of PEG 4500 SF41 di oct adecenyl succinic ester
of PEG 500§ the invention illustrated generally in FIGURE 10 whereinsats Hringinéapnolapisess 320, AE9
A base shanpoo was nade up having the follow ng conposition: Mterial

Parts by v¥De¥ith fivlgBudites 324, 326, respectively. These surfaces areiriliddar avithl sniaIMir
13.2 Steol CS-330 _ 17. 2 dei oni zed wat er :
57. 0 Dowci .

Total e 330332 pomprered by B calarged ol ganat Sxrerpopion 324, 4 gan by seen e
this base was added 2.5 parts hy weight of thickener and then_ the pH of
tB8t m xt prefemed cawodinents %thsé#mgﬁnsraéﬁal yr clignge, theowidthy %@em&ng 48¢ d.
The test sanples were stored for 24 hours (at least) in a 25C water bath.
Vi scosi ty dsntesof theeaieto terontdsideedges bfthe coren The optimuky applitatibn of the\gidférred
vi sconeter. The thickeners for AEL to AE9 were sel ected fromthose of SE1

to SE8 an el ST RId o 3 e8, A sHEVim ETEIGUIRES B30AS, 2o hAI i DY

PEG di stearate (nean of 3 tests). The structures of the th| ckeners and the

;—S;Fg ,SAI Ofga\ﬁlo%%fébk)é § esthEg %g%{h%easreatir goa%tof ﬁt}ﬁﬁﬁl 1%]6 DSvi g; a relatively straight,

Vi scosity SE No ASA ester no core EO no
(mPa.s)  inversely proportiongigurve for the relationship between the current and inductance of the large
175 AE1 SE1 Cl2 2 PE 48

1307 . current controfi6& by chéie?50 use@ia D.C. arc welder as illuftfated in FIGHRE 1. 199. 2
AE3 SE3 Cl2 2 PE 158 158 : AE4
SE4 Cl2 3.9 . . ' . 5 3
c18 Jn the prefqgtlu:ed eﬁx'%odnngfgg‘ e air ga&i% éradually converging mﬁé ymng’Zc
C18 3.9 PE 48 - 19.7 AE7 SE7 C18
2 PEwith respegistg the corgy dt is possible to providexmpasymnggtecal air ggpgeonfiguration as
PE 158 12700 : "AE9 = SE21 018 2.9 gl ycer ol
120 66sh@wn in FIGURES 12 and 13. In FIGURE 12, cofd®i2h bf éloke 50 inchities psle pletes 350,
AE21 A further set of al kenyl succinic esters of et hoxyl ated tri gl ycerol

thickeners was tested as described for Application Exanple AEl above. The
structures of the thickeners-and the viscosity results are set out in Table
A2 bel ow.
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PCT7 GB98/ 90 eolaced . - 19- | .
Tabl e 33 ¥is Been R AE No S : g " Thi ckener -
T T L
(nmPa. s) AElO C14 R 3 - tri-gly 89 -
58.9°  AE11. _SElO 014 4.9 tri-gly T 89 . -
.89.2 - - 'AE12-  SE11- Cl4 _' .3 tri-gl y 135 7%%
AE13 SE12  Cl4 4 9 tri- eg 135 - 288 6 L2
AE14 SE13 Cl4 tri- g

AE15  SE132 wnh;fapmg surface&lh@'mg qque@xrgg porggxys 360 362 gq.;l73 4, 366 These pomqqgm
SE15 - C(C18 -3 “tri-gly © - 89 99.9 - AE17

SE16 Cldbﬁne a large dir §ap area B38)hich aréis slightly@fset from the center of th&ddte. AfRSASk
C18 . tri-gly 135 = 52 AE19  SE18 C18

| fr I9 gl ;r | %érénnetﬁé QHGg]apzc‘bﬁﬁguranon is shown EM}%W& cGileBSZb mcH.ldgs Pole.

tri-gly i-on Exanpl es, o
oty acsbsces 31008 TEmith acled socees 3 ks e T H o R s
tested as thickeners as described for Application Exanples AEl to AE9 '
abdve. TheFKGURELS umlsmaccomghshed(bké'mng acid pwcs g wvith arflat pérpendicular srfaceut
i n Tabl e A3 bel ow. Tabl e A3

AE No but tilting it- mtﬁ'l-b%é@! ¥mole piece 372 The&@ ﬁﬁﬁﬁir&é’ roduceanazr ap with a small
SE No - ASAI\1 estger No P n% P AE2 g P SE22

' é8 0porl:xon on%@ile%’c and a l%g’ge portlon on the n%t:? Iheseé@%symﬁ&%clﬂr gaps ;;rg%uce

180 ' 29.7 SE25 180
257 . better results than the-steppedspirgap 210 in F3GURE 4, @owever, theydo not obtaiyythe
AE27 SE27 18 6 . 130 554 AE28
SE28 de‘sﬂ'able effedds shown2{) FIGURE 140as accomplished by the. syAindéric £HF2gap
18 220 1198 Application

rrpl es W@E{;&é’ﬁﬁ eg fﬂé&%o‘ﬁhescng -1, ethylene diam ne |

aI koxyl at es as t eners as or Appli cation Exanpl es

AE1 to AE9 abov. The st of the i cke Vi.SCOSI, t
results are setﬁ’oPﬁacﬁl?F'f‘ glf y@ia%él%ﬁ as {]Pustra%e&wf@ggggﬁ iamond sXaped :
PCT/ GB98/ 00562

Tabl e A4 symmérisgl air gap 400 is provided hstween pole pleces 402, 404 W1th the\abutting edge
SE No ASA ester No core PO No EO No (Pa. s) AE30 SE30

C18 3. 9pom6ﬁ§14(§13 108 touch.u%"each otheP deﬁne the th¥erfrediate’ B gap 4@E\"vith smaﬁ p
3.9 et h di am 105. AE32 SE3

S}[ gmd,l am porgam 4% 414 g}a%gﬁl& mcre,&%gggo aéé% ';3 %a'tgoﬁliﬁ% Pglecﬁlgfﬁ 4(933%94 ar%t h
94 90 - 1115 AE34. SE34 Cl6 eth diam 94 140
1465  Adgingd bygesirep 420@sing apprppriate piRyA%P, é% Air gap 909 is pdiamondgfgped air
"AE35 SE35 Cl6 3.9 eth diam - 94 180 1503 AE32a
SE32 Cldbp, whithQir gaptib lajgaanthe apex or cent@rlandldiidreases3@@ard both edges of the core.
Application Exanples AE36 to AE40 The thickening properties of conpounds

L L SRR W FASS, MBI e skt

am ne oxi de surfactant 't hicken The fornmul at varyi ng

amount s of ride to a he ef pder at e

ol ot r o y S RCREEREALTICR Uit ERIBS RN, okt f SBRRR B flactss s
The basic fornmul ati on used was as foll ows: Mat eri al

Parts by vwelghxg A low permeability|poging material canﬁllmrgap 400 whem the choke is packaged

20 for use in the field.

-12-



thlckener © 4.5 "e::'_ . osalt varlable | 0 1
_ ThlsSheetHasBeewaamc ) . 80.5 Asinilar.comparison . -
up as AECZ but -cont ai ni ng 15 parts of CDMO and : .66

forrrul )
parts mmm tructures of.the thickeners amourits of salt used and
the results of viscosity testl ng are set out in Table A6 bel ow. - - |

Table A6 | - "Thi ckener- :
"Viscosity (mPa.s) - AE No "SE No ASA C No ester No Core EO No L-2188
salt amount (g) : 2 . AEC2

253880 3400 %@8%8“8defﬁE%@*emE}fwhef°1§r’§ﬂglsdm%dg ey

6000 6400 1. AE3gn%u§E§cj:hA6ke for aélg arcweldegcgnpns fngﬁ pgrqggg‘x?l%y core w?tggo

20 - 40 AE40° SE4 Cl2. =~ 3.9 PE ' 158 - 840 *
- 2 phases an inductah® mnhfg?au: gap deﬁned by first and second pole pieces terminating in ﬁrst

PCT/ GB98/ 00562 - 21 - _
Appl i cat i opydfseadndl se&'aéhﬁlfécxﬁgeaﬁﬁémer Mitréaeuaa qﬁaed)édgeb mmrmaﬂtenﬁeamer e

tested for their ability to disperse titanium d| oxXi de ‘pignent in an
aqueous for rruI t r | t on
adueous foLay! gid g&%@ GoaBRR sl i AdARNE0 R Tkl ith"YE ARIBERK'
wat er - di sper sant 1.5 The

vi Scosity gﬁnmappegmmﬁﬁ%@w%%rsmwm ed using a Brookfield LVT

vi sconeter at 6 rpm(O 1 Hz) The results are set out In Table A7 bel ow. -

Tabl e A7 Di spersant

Vi scosity AE No SE No ASA C'No ester No Core. EO No
(mPa. s) dﬁﬁ% feE&0defined in tafin 1 her%trﬂgs &E%Q@éé&honal‘kﬁa eis
100. 2. pRsuvchokasidetingd n clatin 1w yaf:ero P
AE43 SE38 C14 2.9 glycer 0| 61 - , AE44
SE39 symmetrical. > 9 glycerol = 61 12

Application Exanpl es AE45 to AE47 Various diesters of PEG were tested as
t hi ckeners in shanpoo fornul ations. The formulations tested were based on
a mld shanpoo base and conparison runs were made-using a shanpoo nade by
thi ckening the ghanpag duisf chbkdadddil iy clagrh dhivhértinald GO80sedtisn dhaess a
(AEC3) and with a commercially available proprietary shanpoo using a
simlar @g@ﬂ base thickened wwth PEG distearate (AEC4). The viscosity
of the thi gﬁ shanmpoos was neasured at various shear: rates in the
range 10 to 100 s[err]. The materials used are set out in Table A8a, the
measured viscosities of the fornmulations in Table A8b and the viscosities
as a percentage of the neasured viscosity at a shear rate of 10 sf[err]
are set out in 4abl eA8Coubsitehokd Bedefindd in claidi Icwhéreinhsid &rdss-sextiondl f
and used in this.invention give higher viscosities at conparable |evels of
addition and exhibit desirably greater shear thinning that the

convent i on®* hi ckener (PEG 6000 distearate). - AE No

Thi ckener Anmount  (wt % on SE No ASA
C No ester No Core shanpoo base) : AEC3

PEG di stearate 0.5 AECA

PEG di st éarate"5. An output choke¢ akdefine}l in claim 1 wherein sal\Edfss-seégEdfial shape {818
2 PEG 4500 ' AE46 SE41 C18 2

PEG 5000 AE47 SE41 - . (18 2 PEG
5000 - curvijinger. VIO 98/ 37957

PCT/ GB98/ 00562 : _ - 22 -

Tabl e A8b

6. An output choke as defined in claim 1 wherein said intermediate area is r:loser

to one of said edges.

7. An output choke as defied in claim 6 wherein said cross-sectional shape is a

R [T



Vi sco AE No ' R ~ Shear ‘rate (8 1)

10 SheatHas Be mx% . 70 80 © 90 100 o AEC3- 2310
2286 047 2007 1943 1864 1817 - f; -AEC4 . '877.9 868 1
850 m LHT 7 811 802.9:800.8 791. 1 - AE4S -'3588 . 3526

3417 2767 2602 2505 2398 . AE49 ..3960 - 3345 3234
3T33. 2972 2789 2684 25372432 .2324- - . AE50 . 42424 3982:3867' 3738
3569 3445 3310 -3188 3100 3013 o '
-Tabl eA8c . | Viscosity as a percentage | ow shedr2188
_V|5005|ty AE No : "~ Shear rate (s [err])- '
10 ‘afiamondg 50 60 70 - 80 90 100 - - AEC3 100 -
99 96.8 93.6 91.6 88.6 86.9 '84.1 80.7 78.7" - AEC4 100: 98.9
96.8 96.7 96.3 '93.5 92.4 91.5 91.2 90.1 ~ AE48° 100 98.3

95.2 '90.6 85.8 81 @ 77.1 72.5 69.8 66.8 - . AE49 100. 84.5 81.7

79.1 75.1 70.4 867 Sm%téhtcﬁdke‘lascéﬁn&mclmml%@gmséggdge%%fgmd%t%uﬁme |
88.1 84.1 81.2 78 752" 73.1 71 .

“Application Ex E48 op_basel shower gel type corpositions. were
made up usi nﬁ"’g’g&?‘?ﬂé"??ﬁ%ﬂgﬁ@ ‘?F‘P\%" fol | owi ng formul ation: -

Mat eri al Parts by V\,el ght -~ _ Arl at one 1489

10 ' Tensi om | d HM ’ o .20 T '

Tengobet ain L7 10 - : Ger maben |1 -

2 Thipckengm output choke as deﬁed in claim 8 whérein said cross-sectxoﬂﬂtﬁhpe isa

to 100 The thickener of SE7 was conpared with G 1821 aconmmercially

avai |l abl e PE ‘?‘%98 distearate and a commercially available proprietary
tetrastearate |ckener The results are gl ven in Table A9 bel ow.

Tabl e A9 : Di sper sant _

Vi scosity : AE No SE No ASACNo ester No Core "EO No

(mPa. s) AEC5 G 1821 (PEG 6000 di stearate)

200 10EC6 An axtputivhoké pe defimedyiniolditno® whetein sdid icross-gectiosnbshape és
35000 ' - AE48 SE7 - .18 3.9. PE 158 - 65000

WO 98/ 37957 4y : '
PCT/ GB98/ 00562 : ' - 23 -. dains
1 Conpounds of theforrrula(l) ‘ Rerr] .[(AO,. Rerr]
]m (1) where: R err] IS the residue of - agroup havi ng at

| east. m active hydrogen atons derived fr hydr oxyl and/ or
ani no and/ or ani dél.gr oé§output chokeas deﬁnﬂ@%%ﬁms%imsﬁ%% pe is
whi ch may vary al ong the chain; ~each n is from2 to 200; m

is from 2 togirdlinemd each Rlerr] is - H hydrocarbyl, long chain

al k(en)yl succinic acyl group of the formula - OC.(HR) C. C(HR
). COY where: one of Rand R err] in the succinic noiety
is C(Jerr] to (Jerr] alkenyl or aI kyI and the other Is

hydr ogen, and gxr‘ up O\/Iwhere |V|IS .hydrogen, netal
anoni um ani ne, eg%emémqatputchokeasde edmcm)ﬁg rﬁrgseq te area is closer
al kanol am ne), onlum hydrocarbyl; or Yis NRlerr]Rerr]
wher e R[err]toaaﬁdi[seiﬂrehgege each Independently hydr ogen, hydrocar byl ,
particul arly al kyl; or a long chakn acyl group -OC. R err],
where Rerr] Is a Iong chai n. hydrocar byl group; or a short
chain acyl group -OC R err], where Rerr] is a short chain hydrocar byl

roup; where | east _two of .the oups err]
?ongpchal n acyl gﬂ%upsAna‘?mP‘Ht"%PE 833 dﬁﬁ&eddp claim 1 W%efeLljfllosaldR[gaP is filled with a low

permeability material.

14.  Anoutput choke as defined in claim 1 wherein said choke includes a winding.

for conducting welding current wherein said winding and core are sized to prevent saturation

at a weld current of at least about 100 amperes.

e AR RO A



the Ion\gcﬁa*rn‘ac;d*gwups | s/ are Iong chain al kenyI or ‘al :kyI' succi ni ¢

gr OUp('ﬂl)sSheetHasB rovr ded that where R err] i s ethyl ene glycol yl

propyl e and bot h groups R[err] - are.al k(en)yl
succi ni ME tot aI "of the indices nis at least 120.. 2 _
Conpoun la (la): -~ - = [err] - where o

Rlerr] . Is the residue of a group havrng at least mactive hydrogen ‘at ons
derived from . . : hydr oxyl and/ or ~am no and/ or “am do gro(ljg12

AO represents ethylene oxi de residues or a mixture of ethylene 2488
residues and : - propyl ene oxide residues in which the nolar .
proportion of ethylene oxide residues . is . at’ least 50% and
~desirably at |east 70% each n. is from 10 to 200 such that the

~total of the indisces Mmeﬂldatoﬂoeﬂﬁblhﬁgﬂaemductanc\éﬁh ﬂﬂ:/o'iﬂ;ﬁﬁ&rcuxt of aD.C. electric
PCT/ GB98/ 00562 . -24-

m - is fro rﬁlrgﬂ ﬁrgﬁﬂl '
a |l aong chal %@(ﬁ{éﬁ?&%"glﬁ’é’ﬁ%?‘c""ggy grmﬁja] fvﬁ’thﬁbyg i{rr'r%c cu-rrentmthegap
-m(HR)C C(HR[err]). COY whe Qne of R and err] jin
the succi ni eweﬂyfepgodqaadﬁweiwefweﬁwmmmmw mweﬁaap “é"Fq{é?Ylﬂ?%
hydrogen, and . Y is a group OM where Mis. hydrogen, netal,
amoni um agensrallp constant inductance over saidvcuirsenhRinge forfhargihg wicapasitsy errmahctaduh :
Rl err] are each i ndependently hydrogen, a hydrocar byl

r ogP; - paallel ith said ga ‘hgro; @E&Wth%%@uc‘t&e%&gfalslﬁort i g oRbesid

i's a | ong hydr oca ain acyl

group - a, short. ¢ r rpyl qgr.

0roup - Bherithet éperiqh@r etV B S ebeen i 48b apctenid
| east one of the I ong chain acyl groups is/are long chain
al kenyl orcap&aﬂnrsuccrnrc group(s). 3 ‘A-compound as claimed in either
claim1 or claim-2 in which at | east two of the groups R err] -~ are
| ong chain acyl groups and at |east two of the I ong chain acyl groups

| s/are Iong‘eharn al kenyl -or al kyl succrnrc group(s).

conpound as cl aijped i %ﬁ ;FE tFﬁ

are long chain a}g ﬁc%&h%ar%ups Ang %iatlﬁx |"éas ?ge%&g’fl& q’%gng g%ﬁ a’c’:yl
groups is/are | ong chain al ken r al succi ni c group(s).

A corrpoundsﬁélgbﬂél‘?merﬁﬂymﬁﬁ%mgp?ﬁ“i%’ﬁkd?q%t4 wher ei n, when R[err]
hydrocarbyl it is a a . Cerr] to (Jerr] alkyl or aI Kenyl group and
when Rlerr] is a long chain alk(en)yl succinic acyl group one of

Rlerr] and Rl err] is polyhydroxy substituted al kyl group. @lainms@ A
conpound as cl aijped 'me%&héaisd&ﬁﬁé&mmmwh&éﬁrswcﬁa&ﬁbm&awsmﬁﬁgemn

chain. tetratol, pentitol, hexitol or heptitol group or an anhydro

derivative nd e med |

ot v g e e g g SR AP R oA PR kbl Sinding
derived from gl ucose, fructose, naltose or palitose. - WD 98/ 37957

PCT/ GB98/ 0@fd 2cross said gap. . 925 -

18.  Anoutputchoke foraD.C. arc welder coniprising a high permeability core with
an area havihg a cross sectional shape with two spaced edges and an air gap in said area, said
air gap having a gradually varying width for at least a portien of the distance between said

edges.

19.  An output choke as defined in claim 18 wherein said air gap has a generally

diamond shaped cross-section betwéen said spaced edges.

" N



8 ,,ATEBWpound~as~gLaLneo in any one of cIarnE 1 to 7 mherern the group

Rlerr] 4@ residue of _ glycerol or a polyglycerol a tri- hrgher
pol ynmet h ot epRcegUdar; an etherrfrerd sugar;_ a partral al kyl .
et hers ” ether oligo-/poly-ners of "a. sugar a sugar ester; a
pol yhydr aci d; .an anine; -an ani no-al cohol; a. carboxylrc acrd
ami~de; .or an do carboxylrc acid. .9 A conpound as clainmed In.

claim8 wherein the group Rlerr] . Is a r esi-due of gl ycerol, drglyceroIL_ms8
triglycerol, trinethylol ethane, trinethylol propane, penterythrrtol
sorbitol, mannitol.. sorbitan, - methyl glucose, a dextrin, Iaurrc
-palmtic, oleic, stearic or behenrc acid esters of sorbitan or.

sorbitol's, citrr acr , tart a | e |an1ne hanQI

di - et hanol ani ne 2 Kh?“?%? P%&#ﬁ@d 1 BEﬁﬁgﬁPdﬂnﬁﬁg
succi nam ¢ aci d. 10 A conpound as cIarned in any one of clainms 1.'to 9

wherein m MrdumhnmummdﬁngmmﬂmtwMuummﬁddwnmmghmﬂquam@snmduqmemnssmymmenr'
whi ch conprises including in the agueous phase . a thrckenrng

ef fective appwald Simeht 695Ieasi dbstit 10D ampefes! @ (11) -
Rerr]... [ (AJerr])n[err]* Rerr] |nferr] (II) wher e: o R[err] IS
t he resrdue of an optionally substituted hydrocarbyl group having at |east
m active hydrogen atons derived from hydroxyl and/or ami no.
and/ or anldo gr oups; : is an al kyl'ene oxi de residue, which
may vary al ong t2le crﬁnﬁutputchokea%éﬁ;ﬁmr\mlglm%wﬁmmw@@o ke ingludes pavinding

total of the indices n2'is at |least 50; - nerr] "is from2 to 10;
and foraspptiudiingrwdlding chitredtywlispein rsbmlwmdmlgcmd coleadre sx&éd({oep“r):vdnt Sataeation C.
acyl group of the formula:

-OC. (HR[ err, | %ﬁfp : one of R[err]
and R err] arlé'rg't %@ﬁ?ﬁ%@ﬁgﬁ%’e @resqe”] to C[ err] al kenyl or al kyl
and t he other is hydrogen and | Y[ err]
is a group OMerr] where Merr] is hydrogen, netal, anonium am ne
especially al kyl am ne, - al kyl; or - Y[err]
is NRerr]Rlerr] where Rerr] and Rlerr] are each |Independently hydrogen,
a hydr ocar byl ; or a long chain acyl
group. -OC. R err], where Rerr] is a |long chain hydrocarbyl group;

or a short chain acyl group -OC.R err], where R[err] is a short chain

hydr ocar byl group; WO 98/ 37957

PCT/ GB98/ 00562 : Co -26- -

13 where at least two of the groups R are long chain acyl
groups, and at least one of the long chain acyl groups is a
| ong chai n al kenyl or al kyl succinic group. 12 A nethod as clained in
claim 9 wherein the conpound of the fornula (I1) is.a conpound of

the formula (1) or (la) as defined in any one of clainms 1 to 7. 13 A
method as claimed In claim 10 wherein the aqueous systemis an oil-in-water
enul sion, a wat er-in-oi |l enul sion, an aqueous solution or a

drspersrons of solids in an aqueous system

e I



