1 Carrier fluids for abrasives 5Description The invention rel ates
to the use of nodified polyglycols for producing carrier fluids for
abrasi ves, novel carrier fluids for abrasives, in particular cutting
fluids, the use of the carrier fluid in the renpval of material, in
particular in the cutting of wafers and1al so 10wafers produced wth
the aid of the cutting fluid. Abrasives, also known as grinding
agents or abrasive materials, are materials, preferably grains of
hard mat eri ghrriewhiigdfoaakrasivéd i zed for renoving a material. The use of
abrasives as a dispersion in fluids, for exanple grinding fluids or
cutting &l updsaiphi®y 15 known. Abrasives can in this way be used for
polishing wafers, for exanple silicon wafers, and also for polishing
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inter alia, for producing silicon wafers. 15 The known cutting fl uids



It was an object of the invention to provide inproved carrier fluids
for abrasives, in particular cutting fluids, which, in particular,
lead to a reduction in the water uptake and a reduction in the energy
required for sawing. 30 The invention provides for the use of
compounds of the formula | Rl [0 (EO)" RAQy HI, where 35 is a
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The known culting fluids are generally based on an agqueous or water-soluble base.
However, the presence of water is disadvaniageous because it can cause corrosion
and it is also possible, for example, for hydrogen to be evoived when cutting silicon
wafers as a result of reaction of water and silicon. An additional problem here is that
20  silicate or polysilicate formation occurs on the wafer and in the siurry.

The known water-soluble systems, too, can comprise water and, owing io their
microscopic properties, atfract water so that the same disadvantages as in agueous
systems can occur.

25
It was an object of the invention to provide improved carrier fluids for abrasives, in
particular cuiting fluids, which, in particular, lead to a reduction in the water uptake and
a reduction in the energy required for sawing.

30 The invention provides for the use of compounds of the formula |

R' [0 (EO) (AO), HL

where

35
R’ is a z-valent alkyl radical having from 1 to 20 carbon atoms
(EO) is an ethyleneoxy radical
(AO) is an alkyleneoxy radical having from 3 to 10 carbon atoms
X is an integer from 3 to 12, in particular from 5 to 10

40 y is an integer from 0 to 10, in particular from 4 to 8



is an integer from3 to 12, in particular from5 to 10 30yis an
integer fromO to 10, in particular from4 to 8 is an integer from1l

to 6, in particular from1l to 3 In preferred conpounds of the
formula 11, at |least as many EO units as PO units are present. Very
particularly preferred conpounds of the3fornmula Il are shown in the

35fol I owi ng table: Commeynehidder ot 11td Slrn%aﬂ%hﬁwr&l“ltﬁb 329 5.5 11.2
2-methyl butyl 5.0 6.0 4 1n a preferred embodi ment, the ratio of x to

y in the conmpound of the fornulae I and Il is equal to or |less than
1. For {Hn@rslyring Sagie fluidh formbeasiies. infpdiclap Ayting fiyde rggingfa rereced
formul a |1 weterppieke urandval & matefiayin @driieuroidr sevitgwaikrstnmean3ds 2 afire
the formgl agdw. | N a preferred enbodinent, in formula I:RL is a pentyl
radi cal, preferably 10H3C CHCH3- CH2- CH2- ( 3-nethyl butyl) and
H3C- CH2- CHCH3- CH2- (2-net hyl butyl), in particular at |east 10% of
3- et hyl but yhe '”Ve"t'qnnf“ftﬁ?rnﬁfp‘éi@eﬁ ca{fier flyids fQOafi’%‘SWP%)U?IF@H@QB@y cutfing fluids,
but yl eneoxycammrspgratidaemnmouad ofl the: forrauld 5t hereof . I n the case of
t he conpounds of the fornmulae | and Il, the recurring units (EO) and
(AO can, be prgﬁ@ (%‘Oal'qﬁk or randomy distributed. In a
preferred enbo nt, “they* are randonly distributed. It has
surprisingly been found that the viscosity of the

where

R! is a z-valent élkyl radical having from 5 to 10 carbon atoms
15 (EQ) is an ethyleneoxy radical
{AO) is an alkyleneoxy radical having from 3 to 10 carbon atoms
X is an integer from 3 to 12, in particular from 5 to 10
y is an integer from 0.5 to 10, in particular from 4 to 8
z is an integer from 1 to 6, in particular from 1 fo 3.
20
The invention further provides novel compounds [l of the formula
R' O (EO) (AQ), H
where
25
R! is 2-methylbutyl or 3-methylbuty!
(EO) is an ethyleneoxy radical
(AO) is an alkyleneoxy radical having from 3 to 10 carbon atoms
X is an integer from 3 to 12, in particular from 5 to 10
30 y is an integer from 0 to 10, in particular from 4 to 8
z is an integer from 1 to 6, in particular from 1 to 3

In preferred compounds of the formula II, at least as many EO units as PO units are
present. Very particularly preferred compounds of the formula Il are shown in the
35 following table:

Compound R’ X y
1.1 2-methylbutyl 5.5 5.5
M2 2-methylbuty] 50 6.0




20 conpounds is |largely independent of tenperature when the recurring
units (AO and (ED) are randomy distributed. In particular, when the
recurring units (ED) and (AO are randomly distributed, the conpounds
of the formula | to be used according to the invention have a
viscosity index in a slurry conprising 4#0% by wei ght of silicon
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The viscosity here is the dynam c viscosity (Brookfield, spindle
V-73) det erﬁi ned.in accordance with DIN EN 12092. 30 The carrier

fluids of t e RRELREEGIOEI hot only conprise one compound of the
formula | but also m xtures of conpounds of the formula I. The
preparation cihfaempounds ok’ is Bechgr idbical, prefesatfypown per se, see, for
exanpl eqq 35 Noni oni ¢ Surf agt-an edi t-ed by [ Schi ck, Vol une
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e carrief fluids of the invention can not only comprise one compound of the formula }

but also mixtures of compounds of the formula I.

The preparation of compounds of the formula | is known per se, see, for example,

35  Nonionic Surfactants, edited by Martin J. Schick, Volume 2, Chapter 4 (Marcel Dekker,
Inc., New York 1967). The preparation of the novel compounds of the formula 1l can be
carried out in an analogous way,

In a preferred embodiment, the carrler fluids for abrasives, in particular cutting fluids,
40  consist of the compound of the formula I. The molecular weight of the compound of the



30 The water content of the composition according to the invention
I's, based on the total conposition, not nore than 10% by wei ght,
preferably not nore than 5% by weight, in particular |less than 1% by
weight. 35 6 Particularly preferred additives are indicated bel ow
Vetting agents 5In addition to the conmpdunds of the formula Ito be

used accor diguko *sﬁﬁefe%@nfrbrﬁ@oo'ﬁo 123)0%5[‘ hh & ﬁ.lﬁhéfsﬁ'eife%@l rtb'?’t‘fbodlment
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triol eate bpoGtd §00ggfmnese comgrisddaih |aoiditianito theetohprytdst af she foyutam inaise

et hoxyl ag esfor SawiRg She Eutfind ﬂul@c&ﬂpnfs%§tagfasﬂlb if b AraLeRg g?ans, in addlt[on
al kanol am {%strne génqpoung g ute o a kanol anmi de et hoxyl at es, ty

acids, e.g. erc acl xm] és | auric acid ethoxyl at es pal mtic
acid 15et hoxyl ates, fatty al cohol s, 0)linear alcohol et hoxyl at es,
nonyl phenol Ined fustkyit pretesred @mmt:mwname ehrioxuids fes alfraitdsd iropdntitular cutting

pol ydi met hysid axAdshirddalindt Wadi mtfbuﬁar%hhlﬁe@nﬁpéﬁ&%ﬁ- Wit bedadonat

| east Oﬂg carbonyl end group, poly(dinmethyl)siloxane copol yners, c)
pol y(di net hyl si | oxane) - b- pol y( propyl ene oxi de) - b- pol y(et hyl ene oxi de)
copol yner s, mayogss %GUQEP@EH%%PF(P@F%WHW gifdxane) copol yners 25
(3)Fatty i nWelaug)hgemm (4)Fatty acid esters of

thickener,

dispersant,

15  corrosion inhibitor,

complexing agent and/or

other additives such as scale inhibitors

to form a carrier fluid.

20 Preference is given to at least one of the following additives being added in the
following parts by weight per 100 parts by weight of the compound I:

alkylene glycols: from 10 to 90, in particular from 20 to 80, parts by weight
wetting agent: from 1 to 100, in particular from 10 to 40, parts by weight

25  thickener: from 0.5 to 20, in particular from 1 to 10, parts by weight
dispersant: from 0.1 o 20, in particular from 0.5 to 10, parts by weight
corrosion inhibitor: from 0.1 fo 10, in particular from 0.1 to 3, parts by weight
complexing agent: from 0.1 to 10, in particular from 1 to 5, parts by weight
other additives: from 0.05 to 10, in particular from 0.1 to 5, parts by weight

30
The water content of the composition according to the invention is, based on the total
composition, not more than 10% by weight, preferably not more than 5% by weight, in
particular less than 1% by weight.

35



a) phosphat es, 30b) sorbitans, c)glycerol conmpounds, e.g. glyceryl
nonool eate, glyceryl dioleate, glyceryl trioleate, dilaurate,

e)sul fosuccinic acid, 35 (5)Quaternary conpounds e.g. quaternary
ammoni um et hosul fate. Further suitable nonionic, cationic, anionic
or anphoteric wetting agents are, in pasticular 7 al koxyl at ed

C4- C22- al Cobghléulﬁﬁ&cﬂ'e\%%eﬁ%H&Nvé'a@@fr‘n@ica@ﬁlb@%w ates or oxo al cohol

al koxyl ates. These can be al koxyl ated by et hyl ene oxi de, propyl ene
oxi de and/or_butylene oxide. Al al koxyl ated al cohols whi ch have at

| east two n¥fediéRd @8e% one of the abovementioned al kyl ene oxi des
added on can be used as wetting agents. 5 Possible conpounds of this
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al koxyl at esg) fat|tn)éaﬁ&écﬂmoﬁéth@@@t@m&@!ﬁemwﬂﬁp@&s, St blaatﬂﬁﬂc latls0CK
20 copolyners of ethyl ene oxi de, propyl ene oxide and/ or buty ene

oxi de, polylsobutene et hoxyl ates, pol yi sobut ene-nal ei ¢ anhydri de

deri vat i ves(2) optii¥shenhiiz palvRieiiiexergBnogl yceri des, gryceryl

nonost e at&s, goitjdimathyBsiprars: subdtitbies ¢l ptleastdes car%rﬁiaendi grobpr |y
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al kyl alkox | at es 43 363,
DE- A 102 43361 Popykie ol 5I55REE, &BE“’R%B% gaé’é%o'y(ﬁ'é N T
DE-A 102 43 362 POIES, 43 25 237. These are al koxyl ati on products
obt ai ned byd)r eaqiolyonantdrnal Kdimethsisilexizhe Jadokylymas oxi des in the presence
of al koxyl ation catal ysts or m xtures of al koxylation 30 products.
Particul arl swlggli %zoﬁr er alcohols are the Guerbet alcohols, in
particul ar hyI I opyI hept anol and butyl octanol. Parti cuI ar
preference is given to propyl heptanol. Preferred al kyl ene oxi des are
propyl ene ojb de Faitigl aeitilegleens oxi de, with al kyl al koxyl ates having a
di rect bondybet %gg\p@atégr eferably short pol ypropyl ene oxi de bl ock and
t he st (%er aI coh as are described, for exanple, in DE-A 102 43
365, be %)Sparstof étﬁi‘%n y preferred because of their |ow residual

al cohol corﬁ)ent ghearal prIMPoLUgES - Bi odegradabi lity. A preferred class of

sui t abl e noni oniglycest thbngpleate iyeeat dolehte, gillaoy tlolatdk dkylratees of the
general forgula §Maiccinic acid,

35 (5 Quaternary compounds e.g.
quaternary ammonium methosulfate.

Further suitable nonionic, cationic, anionic or amphoteric wetting agents are, in
particular
40



8 R1-0-(CH2- CHR6-0-)r (CH2- CF12-0-). ( CH2- CHR6- 0-) 5( CH2- CHR2-0-), , F1
(NI') where 5RIis an at |east singly branched C4.22-al kyl or

-al kyl phenol, R2is C34-alkyl, R6is Cl _4-alkyl, R6is nmethyl or ethyl,
nis an average value of from1l to 50, 10 m s an average val ue of from
0 to 20, preferably from0.5 to 20, ris7an average value of fromO to
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unbranched C4.vwatia dgentsogeneadiik ybipbresadiom R 580 034 paldeyibly fréth S ta20 mol, of
aver age v:: ue eﬁflesfsf &8 & Ak l&é&:de%&fn?cn@l@# éAth'bPFmé atcfahéépre@éréﬁ%ﬁé've from
ver ag u
o of or 2ty Sor Poim 6 vy 2o Henehio B e dpe. o MaBron eetay Sl inate o
95% by wei ght Riepasatiane e methed wf arrpeetion aeg i warkex haakoxiaies has as
descri bed di r detdd/oralrave auyiknk oeide honolo§bddiblyibutinght of a
corresponding a%ly%'@%l aﬂo&ﬂéﬁég %Eéh éé’almﬂ)r@ﬂol éi l‘é?ers ha@ﬁng@bﬂ?glﬁh%ﬂams
al kyl radi cal | S R ggn,d; pg branch radical is also
pOSSIb|e g an fltom5 o Oal yl neox1deun|ts
15 -~  alkyl polygiucosides having from 8 to 22, preferably from 10 to 18, carbon atoms in
the alkyl chain and generally from 1 to 20, preferably from 1.1 to 5, glucoside units,
sorbitan alkanoates, also alkoxylated;
- N-alkylglucamides, fatty acid alkoxylates, fatty acid amine alkoxylates, fatty acid
amide alkoxylates, fatty acid alkanclamide alkoxylates, alkoxylated, block
20 copolymers of ethylene oxide, propylene oxide and/or butylene oxide,
polyisobutene ethoxylates, polyisobutene-maleic anhydride derivatives, optionally
alkoxylated monoglycerides, glyceryl monostearates, sorbitan esters and
bisglycerides.

25 Particularly useful nonionic wetting agents are alkyl alkoxylates or mixtures of alky!
alkoxylates, as are described, for example, in DE-A 102 43 363, DE-A 102 43 361,
DE-A 102 43 360, DE-A 102 43 365, DE-A 102 43 366, DE-A 102 43 362 or
DE-A 43 25 237. These are alkoxylation producis obtained by reaction of alkanols with
alkylene oxides in the presence of alkoxylation catalysts or mixtures of alkoxylation

30 products. Particularly suitable starter alcohols are the Guerbet alcohols, in particular
ethylhexanol, propylheptanol and butyloctanol. Particular preference is given to
propytheptanol. Preferred alkylene oxides are propylene oxide and ethyiene oxide, with
alkyl alkoxylates having a direct bond between a preferably short polypropylene oxide
block and the starter alcohol, as are described, for example, in DE-A 102 43 365, being

35 particularly preferred because of their low residual alcohol content and their good
biodegradability.

A preferred class of suitable nonionic wetting agents are the alcohol alkoxylates of the
general formula (NI)
40



In the al cohol al koxylates of the general formula (Nil), n preferably
has an average value of from4 to 15, particularly preferably from6
to 12, in particular from7 to 10. 5mpreferably has an average val ue
fromO0.5 to 4, particularly preferably fromO0.5 to 2, in particular
fromlto 2. The radical Rl is preferdbly a C8_15-, particularly
preferably C8. 13R1—0L(@|—9@HREC®U),F’£HZ@I—|21@€)i‘bhy-bHR&@—g H MR SH At

| east singly branched. It is also p055|%le for a plurality ot
branches to 10be present. R6 is preferably nmethyl or ethyl, in
particular WBE®yl. R6 is preferably ethyl. 15In the mi xtures,
conpounds havi ng unbranched and branched al cohol radicals Rl are
present. sThRS | Sistanaut feRBsindlPhrafdRARY G -alk@or MMQIpRESANOl s whi ch have a
proportion g& Ilgqﬁr%ﬁgpoho chains and a proportion of branched

al cohol chalps. FoP“&anple, a C13115 oxo al cohol frequently has
about 60% b{¥ wei §it<«&KYtonpl etely |inear al cohol chains together with
about 40% bR®wei ightetiof! caethglt hyl - br anched and Cn-branched al coho

20chai ns. 1R thesaheRbRlhe ahkexyhah s, 86, t he general formula (NIT), R3

is preferably a br npr anghe -l s:alkyl dical ,

parti cuﬁéatrl ?ypr e!?@ﬁ%g%% ggél}]%ﬁgflrﬁoerﬁﬁé? 9?1 ?fS'rs?Bﬁéﬁ*t%E?%"?% kyl radical
and in partf cul df 28 aeigae Nalhe st ramBiaf®hed C8. 12-alkyl radical. R4 is
25 preferabby priepnlaveiage palne bt tmE@r opyl . p preferably has an
aver age val Whef if bOBRG oLwAd RPBHHbASthY oPF8foer abl y an aver age
value of from6 to 12 and in particular an average value of from7 to
10. q preferably has an average value of fromO0.5 to 4, particularly

preferabdy Anaufe & floh 2 tol 959PBY bightl BlefdratNIrdm 130 t& 058 My RvelyHRIP BB ast

anal ogous t I f I N t.he
2l conol al kK25 %b?ftv%é‘éﬁfibﬁeﬁ%‘ké@%%#@%%&?éﬁbﬁgﬁﬁ“ﬁ blueiall Bt irin 219
as ni xt ur es’ a¥nyeighl A fc FEEEsarReIng: dlRelnd @kerddiadn whieh Baliss.hops¥a Bhe
al cohol conpunewhsd elity\vihdical hieving tlecahmel nuglbkosfydacicasaieneis bEsedssible] ude
not 35 only pure al kanols but al so honol ogous mi xtures having a range

of carb a a, - 12- al kanol s,
Cvis-a an%@rﬁélﬁéﬁ?E@%@fagé%q}eta#ﬁgs%ﬁmg%ﬁ rality of al kanols
are al so possible. 10 correspondi ng branched and unbranched

al cohol s optionally first|R-@i(CH,-CB-B)aACKCERE-ByHe, tHEH with

et hyl ene oxi de and subsequently optionally w th C34-al kyl ene oxi de
and then w 'pergn appropriate C5_6-al kyl ene oxi de. The al koxyl ati ons
are preferably carried out in the presence of al koxyl ation catal ysts.
In partftul ar, basic catalysts such 5 as potassi um hydroxi de are used
here. The r@&hdoris tiapthedortunbrandied Gye.-alywntakytfhebdle al kyl ene oxi des

i ncor por at egt cans bg,-gik@atly restricted by nmeans of specific

al koxyl ati on cat. t di fi b Ltes, .or..hydrotal cites
as are desc’?i bedggl%(%yesrgigagr%ﬁleg& fi%lr%1 % @Pﬁﬁéﬁwﬁg@ 4ttﬁélt5’ "narr ow-r ange"
al koxy! at es? ar e 'HBR AveTaeE valeR ¢f fprp@p o 2Q)pisTerahiy oMo Hmarn erefaraldent
i nventi®h, the ditcdkofflt@aes are al koxyl ate m xtures conpri sing

al koxyl ates of the general fornmula (NI1I)

C51- 111CH( C3H4cH20 (A).(13)", (AgH(NITT) 15 where A s et hyl eneoxy,
t he radi calas,re@%grsgﬁag)légh, i ndependent|y of one anot her,

C3. 10- al kyl eneoxy, preferably 20propyl eneoxy, butyl eneoxy,

pent yl eneoxy minturaiok frames tot $636 &p weighhefr at lepso aps branetied dchblealxgianiNih n

the forgg of ,bleksed dirdothe ambvdesnd R 63 8% by weight of a corresponding alcoho!
alkoxylate in which, however, an unbranched alkyi radical is present in place of a
branched alkyl radical is also possible.

[n the alcohol alkoxylates of the general formula (NIj, R? is preferably propyl, in
40  particular n-propyl.



is fromO to 10, 25 is from> 0 to 20, is from> 0 to 20,
30gis from> 0 to 10, p+n+mtq is at least 1, where 35 from70 to 99%
by wei ght of al koxylates Al in which CoH11 is n-05N11 and from1l to
30% by wei ght of al koxyl ates A2 in which C5H11 is C2H5CH( CH3) CH2

and/ or CH3CH(CH3) CH2CF12, 11 are presefit in the m xture. In the
general formula (NIIl), pis fromO to 10, preferably fromO to 5, in
particular fromO to 3. If blocks (B)p are present, p is preferably
fromO0.1 tolnlde giahol akdxates @f e eyeabray fshnlaniNG), 51 prefesably hapantavetagar
fromito 3.vdik sfiRnDeReIRbafiehiam srefeMbly fom B td 4‘»2 A &frﬁétﬁ’é?'f%rﬂ Pict e
range fromO0.25 to 10, in partlcular fromO 7, mis
preferably in the range from 2 artlcular from3to

prefer abty @rﬁﬁﬁ?'laéﬂé‘@ﬁf/’“éﬁ%fﬁé? Vﬁﬁ? §FP'@ %’a@)ﬂ padpdadvarreierabivdinm %—ﬁé‘b%y‘”

i n bot h 10pgestitularfrem Qtois preferably in the range froml to 5,
particularly preferably in the range from2 to 3. The sum

o of or bl y Ploy AR s pRESL] B deliBuiey Bre ré}b'? vy 1 ol Greeai
i ven to 3 AcE WIRyF ehleashainsl hrehed: iRy RoPablefer 4 pluii of branches o

al koxyl #i eshe pmseatie enbodi ment, firstly ethyl eneoxy units, then
propyl ene oxide units and then ethyl eneoxy units are adjoined to the

2 conol 1 adkeRbrad g ot B ATROEISG! oy ot v 20, propyl eneoxy

units, then éﬁ eoxy units and finally
et hyl eneoxdeﬁPfeéeratP'ée foined to the aI cohol radical. It is also
possi bl e for the other al kyl eneoxy units indicated to be present in
pl ace 01;5 the tRs ﬁﬂ&ur@@%mbl otRdd Savify udﬁfad&é‘@gnd}b@h&é@j@&b}'@l MRlcHR R'are
aver aged ov 0 S i

al so have n'%%setﬁt grh% I§ %g C%ES foﬁ'hgérgﬁg %r (?Sagzﬁho'g Whl'anrgVFs B%Hé 9P 19
gi ves a di sthepirieq hd@fnsmé %@@Pwrbqf béﬁ%%@laqhobehem Eweawpte@a&sns
certai n extaedotaltmhokBtquenilyibes abowdi G0 be nteighlt kb xgrhplietenlineat alcyistl shaifidie

choice of appaRakitd gbm% By Q‘jelg%htﬂ%f%rﬂé‘lﬂﬂ HParREd %n@'@%b%ﬁcﬁéﬁealwhol
pr opert%cnsp%ct rum of the al koxylate m xtures according

i nventi “matched to practical requirenents. 30 The al koxyl ate
m xtures are obtai ned by al koxyl ati on of the parent al cohols
In the alcohol alkoxylates of the general formula (NIl), R® is preferably a branched or

unbranched Cg.ys-alkyl radical, particularly preferably a branched or unbranched
Ca.13-alkyl radical and in particular a branched or unbranched Cg.1z-alkyl radical. R? is

25  preferably propyl, in particular n-propyl. p preferably has an average value of from 4 to
15, particularly preferably an average value of from 6 to 12 and in particular an average
value of from 7 to 10. g preferably has an average value of from 0.5 to 4, particularly
preferably from 0.5 to 2, in particular from 1 to 2,

30 In a manner analogous to the alcohol alkoxylates of the general formula (NI), the
alcohol alkoxylates of the general formula (NII) can also be present as mixtures having
unbranched and branched alcohol radicals.

Possible alcohol components on which the alcohol alkoxylates are based include not

35 only pure alkanols but also homologous mixtures having a range of carbon afoms.
Examples are Cgip-alkanols, Cignz-alikanols, Cqays-alkanols, Ciyis-alkanols. Mixtures of
a plurality of alkanols are also possible.

The above alkanol alkoxylates or mixtures according to the invention are preferably
40 prepared by reacting alcohols of the general formula R™-OH or R*-OH or mixiures of



C5H11C1-1 (C3H7) CH2OH. The starting al cohols can be m xed fromthe
i ndi vi dual conmponents so to as give the ratio according to the

i nvention. They can be prepared by al dol condensation of

val er al dehyde and subsequent hydrogenati on. The preparation 35 of
val er al dehyde and the corresponding isofeers is carried out by

hydr of or nyl i : i i,n:

4 287, 370, E%ﬂf%*?g@ﬁ"%d,’ E’aﬁ@%ﬂ %@%ﬁ@g{iﬁ?ﬁ%ﬂfﬁé&éﬁ’?ﬁ@f% ety Wb s alkytene

ndustrial O¥ider bep Wit shian Gds andsytraaueaty optinely ik Ceralerloge ropice

The subsequemnd tkardwith @onekpneRiieleo fs-i-8lkylere okided The @ikowstatiops ere ipnefeigbly

?, 434, 313 a&@hi&?‘}mﬂn teherabenck X klkoxylatohtatetstsi Pparficiantsadic catalysts such
Al dol - Agd' Eé g&assilﬂﬂgugc(j)ﬁ%ﬂ:ide -gréeuse%%e{f'gﬂfh%grgm tgﬁtrlﬂfjti(;n .tﬁé Qr‘ﬂ!}unts of the

condensati on roduc . OWS genega i/ rog.en 1 on conditl ;%nsl ;
Fur t her mor e2KYS GHSASHRGATRATEIRY cah PH ArSsHE PRI B I By TRs5Ra Shensells Alkgyylation
1- pent anol ¢aialygs sisht ag modified rntandes eshygridioitps Bsrase Hgdcibeda faplexampla, in
t he presence/®bs/B4dd4aso BbhEvared rirgapakalyldicsare sB@ineflor exanpl e,
Marcel Guerbet, C.R Acad Sci Paris 128, 511, 1002 (1899). Reference

may al so_be nade fo .. Chem e Lexi kagn, 9th ition, Geor hi ene
Ver I ag° & ut FOArEriciah STHBIFEE Pbies 8 Pt divartioh dith AUG/EFS e 2koiae
Tet r ahedr onmix{tges caaprisipagékoxvlaes of e geadal fomulan(MIWe general fornul a
(NI'I1), the radical C51-111 can be n-051-111, C2H5CH(CH3) CH2 or
CH3CH( CH3) CH2CH2. The al i I {yny Whi ch

from70 to 99% by meight%%ﬁ%g?&?%kﬁg%§¥%%¢§€§%gb % by @gpght, of

al koxyl ates Al 15in which C51-111 is n-051-i11 are present and from1
to 30% by weheght, preferably from4 to 15% by wei ght, of al koxyl ates
A2 in which C51-111 is C2H5CH(CH3) CH2 and/or CH3CH(CH3) CH2CH2 are
present. 20, The iégg}g%ﬁgo H7 is preferably n-C3H7. The al koxyl ates
can al so be block Tsotridecanol al koxyl ates of the general fornula
(NV) RO-(CH2nD).-(Cfil-12n0)y-FI (NV) 25 where is an isotridecyl
radi cal , i nthe radigaiel Bagret ¢rehs maeparidenihof enegamnthet, Ge-wialkiylengoxyy preferably
at the zmme ti Nepropyilshedx@pdiyenéddd, perdyiereoknaapRde thenodf one
another, fromlto 20, 30 where in the case of in =2/n =3 or 4, the

variable x is greater t or equal .to y. These bl ock isotridecanol
P oavl ot seWBarE OEREE A A9 1P BroBRa ol A Aigeke gbing prdgh HokRtec:

p is from Q to 10,
25
n is from > 0 to 20,
m is from > 0-10 20,
30 q is from >0 to 10,
p+n+m+q isatleast1,
where
35

from 70 to 99% by weight of alkoxylates A1 in which CsH4, is n-CsHyq and

from 1 to 30% by weight of alkoxylates A2 in which CsHyqq is CoHsCH(CH3)CH, andfor
CH3CH{CH3)CH2CH,,
40



Anot her suitable class of nonionic surfactants are end-capped al cohol
al koxyl ates, in 35 particular of alcohol al koxylates nentioned above.
In a particul ar enbodi nent, the end-capped al cohol al koxyl ates are

t he end- capped al cohol al koxyl ates corresponding to the al cohol

al koxyl ates of the general formulae (NI, (NI), (NIl) and (NV). The

end cap can q%ﬂm exanpl e, by neans of dial kyl sulfate,
Cl. 10- al kyl argzjlr&gﬂm—, 1 'x}}@é phenyl halides, preferably chlorides,

brom des, particularly pref erabl y cycl ohexyl 40chl ori de, cycl ohexyl
broni de, phlarle genaralforguiaoiN!IBhie isyfrond Pden! Benreferedly from e &gn grticular from
end- capped @tk®xXy biatlas(By #re predenid @ds prdsedbly frobD. Atd 70, 3GrtikAtkrly bhegerably
entire rel eyany. ﬂb%cin%\—lfcﬁlapfrorﬂh'tﬁa is incorporated by reference into

the present invention. In a preferred enbodi nent, these al cohol
al koxyl ates have the general structure (NVI)

Rl - 0- ( CH2- Arrthe generalyfoopge NHR0)is prferalplxn we\mweefronl@r% tR10agparicular
Rh/ m and fdm 0i53t Ty diid geis pasfereBly GRBe ahige! fronal ¢o fl0lampatiadlardrom 3 to 6. B

MV e € R e

met hyl }/

cycl ohe%l 'Bﬂ nyl, are identical or different and are each greater
than or equal to 0, 15with the proviso that the sumof m and n' is
from 3 to 39B.prédlaablyer thelrage faim hanb,qritzulsey pichgakg@bs range framiktb 3.
pol ygl ucosi des which preferably have from6 to 22, particularly
preferably from 10 .to 18 carbon

conpounds ¢ e%“&???”co%“???eat “?‘F"Sﬁfr? aé& me}%Fe aBF@Clﬁ?rg’n‘?rfg?%ﬁoﬁq:ﬁ“
gl ucosi e 2igrili% . paFisptaREPmId8dBhl e nonionic wetting agents are the
end-capped fatty acid am de al koxyl ates of the general fornula

25( CH2) y- 0-pAlhce iEGvEN R0l 4 9R)INR AiFDhibdiddring'BIEER  in the alkoxylates. In
onhe embediment, firstly ethyleneoxy units, then propylene oxide units and then
ethyleneoxy units are adjoined to the alcohol radical. In a further embodiment, firstly

20 propyleneoxy units, then ethyleneoxy units, then propyleneoxy units and finally
ethyleneoxy units are adjoined to the alcohol radical. It is also possibie for the other
alkyleneoxy units indicated to be present in place of the propyleneoxy units.

p, n, m and g are each a value averaged over the alkoxylates. For this reason, p, n, m,

25 q can also have nonintegral values. The alkoxylation of alkanols generally gives a
distribution of the degree of alkoxylation which can to a certain extent be set by use of
different alkoxylation catalysts. The choice of appropriate amounts of the groups A and
B enables the property spectrum of the alkoxylate mixtures according to the invention -
to be matched to practical requirements.

30
The alkoxylate mixtures are obtained by alkoxylation of the parent alcohols
CsH41CH(CsH;)CH,OH. The starting alcohols can be mixed from the individual
components so {o as give the ratio according to the invention. They can be prepared by
aldol condensation of valeraldehyde and subsequent hydrogenation. The preparation

35 of valeraldehyde and the corresponding isomers is carried out by hydroformylation of
bufene, as described, for example, in US 4,287,370; Beiistein E IV 1, 32 68, Ulimanns
Encyclopedia of Industrial Chemistry, 5th Edition, Volume A1, pages 323 and 328 ff.
The subsequent aldol condensation is described, for example, in US 5,434,313 and
Rémpp, Chemie Lexikon, 9th Edition, keyword “Aldol-Addition", page 91. The



Rlis a Cs-C2ral kyl or al kenyl radical, 30R2is a Cl-C4-al kyl group,
Alis C2-C4-al kylene, yis 2 or 3 and xis from1l to 6. 35Exanpl es of
such conpounds are the reaction products of n-butyl triglycolam ne of
the formula H2ZN- (Cl -12-CH2- O 3-C4H9 with net hyl dodecanoate or the
reaction products of ethyl tetraglycol atgd ne of the formula

H2N- ( C12- CH %;!5 e

nmet hyl fattgycm)?%(tﬁ1 es (W {hg %289% ﬁ’é@"é‘m’ i&gg&efdr?gvr\{?gérﬁﬁ%%mq&d%e%ﬁn
agents are é?ﬂ‘ﬁmﬁr oXy or pol yal koxy fatty acid derivatives such as
pol yhydroxy fatty acid am des, N-al koxy or N-aryl oxy pol yhydroxy
fatty acid doitdesore &t—l:ﬁrypﬁlﬁépdar@ﬁbﬁie bet freparbditbg sontengaiert ot Ulp@ntanol (as

end- cappgd T‘ﬂ%& r o?(il'\éjcéﬂ?ééﬂ)%mﬁﬁ QWétl%Flﬁﬁanc@éjqn %éﬁre@s@ﬁéeyofal%lq at elevated

al kanol am d | at es Further s e

are bl ock c%am c{PS B I RYPBRE: TRioRb e Pe G B e btk ot g 1002
butyl ene ox{1@89) ﬁetﬁr@mecmam!scr@@mﬂedeﬁonmpa@é@wer eriepsth SiditieRdCERSF
Corp.). |n a@hipmefhariagdtatgacdane the, refehames cipbihgran andbio tTetrbhaidn, Vol.

copol yners Q@ 8595 ppj@/tgtﬂ??é ene/ pol ypr opyl ene/ pol yet hyl ene bl ocks and
a nol ecié vvel ght of from 4000 to 16 000, with the proportion by
wei ght the pol yet hyl ene bl ocks being from 55 to 90% based on the
tri bl ock colothgrasnerapfarmulel{Nill), fecrdicainesisi saybe erCatbn thhEffEIkis)CH. o
copol ynmer s GaCH@HR)ORCek. Ut teralkeeiigias amd mixtres ihafch8000 and a

pol yet hyl ene content of from 60 to 85% by wei ght, based on the

triblock copoly ref oC, rrers are, |
Lt oot ar PooniEn tle's ?‘? : R oAb ToR e 1 SRR e et dlrign
F127, Prl@rom c iFrGEh Psurfbrﬂm@rwssemtranéach case from BASF Corp.,

and are described in WO 01/47472 A2, the entire relevant di scl osure

of which is_ 'n%nwt@h@% d%er.g%%&%%i | fafrDa §&%w5§%@ht bPMREY R A iR

2l ne ot o W Gl até%fﬁ%iﬁ*ﬁ&%ﬁ&ﬂ%ﬁ%%@ﬁ@%& ag g

at
one or both ends. Cappl ng at one end is achieved, for exanple, by
usi ng apo al Tiehebical CsHp & prefewddy n-a,HGL . 22- al kyl  al cohol , for exanple
met hanol as starting conpound for the reaction vm'th an al kyl ene

oxi de. dlt t wo- end can,be

or odused by ILAKEPRIFIRE e BRSETERaY AP A SR ST Ay
G Ao- al kyl halides, Cl.10-phenyl halides, preferably 25chlorides,
brom des, particul ar | y pref eRah){(ymPQM@}x(Qh.e-&Mb),%hl gnide, cycl ohexyl
brom deys phgpyl, chloride or phenyl brom de. I ndividual nonionic

wel | i ng agents or._a %cgb n of different nonionic surfactants can
al so be uset. 1t &y GBV Baluse noni oni ¢ wetting agents fromonly
one cl ass, mn 30piadansiatdre samating kisdorak@d C4- C22- al cohol s. However,
as an al termati vejs 3@t aridicht &gedinetimd nis@Sarfdr om vari ous cl asses can

conpost 1 or Y, g?n‘"a%?ﬁiﬁﬁb@%?@*%é}?@ém'tmett' B nettan of 1 he
| eachi néo coWEE'Bily §Cg?$°f FAETREF 4 eéiarf”]ﬂ?c’f P&ﬁe%?fa*%}?{eeqﬁq%h al to

be | eached. Ti&ﬁetbmkesqmi&mn@l alexylaieg g dasasibad,con Pxamue Un A%k $déh
as C3-C24-,apreferably Cl10- Giral kanesul fonates, and al so soaps such
as the Na and K salts of saturat ed and/ or unsaturated

Cs_C24-carboxylic acids Fur.t her suitabl e anionic ents
are |inear 'ﬁ%‘(ﬁ“ﬁ?%?lcﬁ’éﬁ? RERIBHT SHriackants aieaandy Capﬁ?%ﬁgvg%laiyo%%g%rm

C9- C13- 3% kyparticuiar vé alodliad atkoedatesuientitnky hbaleu brrepartiuwargmpodiment, the end-
capped alcohol alkoxylates are the end-capped alcohol alkoxylates corresponding to

the alcohol alkoxylates of the general formulae (NI}, (NII}, (Nlll) and (NV). The end cap

can be produced, for example, by means of dialkyl sulfate, Cie-alkyl halides,

Cis0-pheny! halides, preferably chlorides, bromides, particularly preferably cyclohexyl
40 chioride, cyclohexyl bromide, phenyt chloride or phenyl bromide.



Thi ckeners 5 Thi ckeners are compounds whi ch increase the viscosity of
t he chem cal conposition. Nonlimting exanples are given, for
exanpl e, in WO 2009/090169 Al: polyacrylates and hydrophobically
nodi fi ed pol yacryl ates. The advantage of the use of thickeners is
that liquids having a relatively high vMBscosity have a higher
residence time on inclined or vertical surfaces than liquid having a

| i ity. This i i nt tion time,l :
comos! {1 orE NP ReE bRt ke iagRAts et apry thr ot BEvedr €8 ko rare
are, for ex&leypeldissloauremf weichisinetiagiaigr &y sefelenre i taaresraidnealitniinge

deri vat i vesprefemep anrbbditieat; theeé bigblas elketydeshardhe gdrlam! eBectast(RY, 1n
particulgr nmethylcellul ose, hydroxyethylcellul ose and

car boxynet hyl cel | ul ose. 15 t.h 2] I nthi gk S are

pol yacryl am des, pol yet h%?tg%%vzgggd@?“g@'@?%l@%et ﬁ?m t hi ckener s,
pol yvi nyl al cohol s and pol yvi nyl pyrrol i dones. Di spersants/scale

i nhi bitors &drerthernore, it is possible, according to the invention,
to make additional use of at |east one dispersant, for exanple
selected frgmthe grou onsi st f salts of naphthal enesul fonic
aci ds, &)ondglpsat ion p %&ﬁ?ﬂ?g °5F"_?l‘kgé°ﬁﬁlf%al enesul foni ¢ aci ds and

f or mal dehyd® @R 'al s @ slepticnl poLipEntand pres pats dflepertentin og org aothere
commer ci al | y avai | ablhggrofiar, nestiayirpt ehylunder the trade nanes Tanor,

Sokal md Nekal ¢d¢.-
Sgl gpgpggz ri,mf rom aliluf)gr(i);1 & O%m'rﬁ%r%gﬁy ﬁmmg%gwd&%l 5(&@ﬁ§26g§al e

ol . ese di spersan e IsoactI
Cnhi bitor s TSA5 ¢ preUenicarEren 3R Aa g gisates Taies Sa 1 m
car bonatbe qthdBe pEvise dhat thesgurnefimangads iRMeht® 308us prevent, for
exanpl e, bl ockage of nozzles or formation of deposits in pipes.

| ndependent Ay didisSor {dARNROWRARY bhos 366 WGl P&yél@c&sl@i_@s'ﬂﬁ&uﬂ refitahfin
addi ti onal lc%/ﬁ c?rrﬁ]r% %%tzat l.elﬁsf Oé}er Eﬂgrt he{0 ﬁ%C@ e nhltbl tor ?é | chai
Sui tabl e scEVE "R BiPoPY AUy RILERPE L™ 1P T8k SRpLatoR MAps alkvl ehain.
04/ 099092, Wisse Romaeynds gererefyegampaies ffrinc! aci0dprefpally s - Wi & [glucoside
conpri s® (ajnitkrom 50 to 80% by weight, preferably from50 to 75% by
wei ght, particularly preferably from55 to 70% by wei ght, of a
poly(nmeth)acrylic acid skeleton, .35 (b) from1l to, 40% hy ight, .
D et o ably HUR SoREHE TR R re, 2pls | 481 b SREFRPRR B TRbiAMHS o
15% by wei cfitoxylates of theggagerabigenikmi t which is sel ected fromthe group
consi sting of isobutene units, terelactone units and isopropanol
units is bound to the ske I ol ated into the
skel et gzr?dand 16 (a) from5 tié%%ﬁ%&%@(—\)\% ghgg@%gg erably from5 to
40% by wei ght, particularly preferably from 10 to 30% by wei ght, of
am de uni t knpws &AMINOaPP 2248y BeIEf oni ¢ aci ds, 5 where the total
wei ght of the units in the (neth)acrylic acid copolynmer is 100% by
wei ght and @l | iQ&b%—%?}-é}%ﬁErQb(quﬂaﬁﬂéL are based on the (neth)acrylic

[

acid cqpol yner.. The t'h) acryl'i ¢ acid copol yners provi ded accordi ng
to WO %@10@%89?%&5 ‘ésrfﬁglﬂlg Wave a wei ght average nol ecul ar wei ght of
t he pol ymerA conp¥i-Si-allfylend. f one groups of 10 from 1000 to 20 000 g/ nol
and can pr ef er abb yr bendrepared by nmeans of the follow ng process

st eps: X is from 43 6f ree-radi cal pol ynerization of (neth)acrylic
acid in the presence o?’lSisopropanoI and optionally water, resulting
in a polyner I, and (2) am dation of the polyner |I from process step

(1) by 3veaddiaowlesiof hucht compayrdsozre thenteactionkaersstsl & oriudyl digivdolaminetdf gre

su: t abl g SGehfuld ALN-IEHACHE,-01:6C,HE Mith &P{éiﬁmbadec%@matéej’rﬂlﬁ@féad?ﬁ] Brbducts of

pol ycar box pTH® takned by, reaetlon. p :
Bélﬂm ?,tgtfégﬁéolaﬂme s \‘}Mﬂ?h@%l%{)oi%ﬁgt;ﬁﬂ%mr@é%ﬁs Wi’ o 6Hn¥rﬁ$ré;§1

conprising a ide gr 0 amna arou
(arsm descrigﬁ'ééfu erprEtuiag%cP ggégﬂgtr}yl ?attggci esters. 9 9 P



vinyllactic acid and/or isopropenylfactic acid (as described in DE
197 195 16), honopol yners of acrylic acid (as described in US-A-3 756
257), 25- copolyners of acrylic acid and/or (nmeth)acrylic acid and
vinyllactic acid and/ or isopropenyllactic acid, copolyners of
styrene and vinyllactic acid, copolynets of nmaleic acid and acrylic

L d, e . i : ",
Wht ch can bEUliar oG AR yBlundh 2P BOipBI Gy 7o A B i
pol yner i zat Aoyagyes gueh g RolyRreroph AT AT h-lsgivyPT (raryioy apkpydroxy
mononer, (| faity pesiid) aesides h éaity ragich amidea ethmgdatesp fin fpagicu20 @nd-caEedofatly rmoid

of rnonoet hy bgwieCahdxylatRS@iduied By tig anhRoahids akekyite®r anhydri des
t hereof, ¢ (I'1r1) where from5 to 20 000 parts by wei ght of

(I') are used per 100 parts by 3bwei ght of the graft base (Il) (DE 195
03’ 546) . opt 1UIEEI TSRS dIBIpF RS AR EreablASHi PPRRMMSER Pf setiiare. oxide,

t her eof (aspweyend bxide and/UDuySBR0dB8EINroE MdITetmnicl Sraden doEBASH SE
261 589),  hiid NBABS UCEhNALESa (Befered Ceinbedimbit, BResk0 kofdym88) are triblock
formul ati ong, ¢omord El;lbagg(] fbg@bgféh% %@%‘Igrﬁzﬂéﬁﬁt%ne blocks and a molecular

et hyl enedi am net et.r aace _ or ",
di et hyl &het MPERE HdioahtORde (P QUG B PERPTIPA Sy weidht pijhe Pelystiydene blocks
5, 366, 016) , being fropissipridfatbased potheattiblptiatapslymeo| Reatiniar preferastedis given
pol yaspart i g tasibelscopblyrd tanmgheatiesmal idied opsodans 8000t We
ﬁ4 463, 5- p 1A SP A6 16016 85% bgR@éié{HI%%e&BﬁWé tgblg& é%gg%?mﬂéséﬁﬂe rred
ydroxam c et e* and/ or drazi de %éogops as described 1n 4
27630), opt FBIY&K P rﬁl%‘%e’ﬁ ARBay e r CrUReTRaNe RYRIERIe qderqBe dradp d@men
DE 43 425 93Bluroninaf#vt Muremd¢ hé0Pehy Céurbox yPaitie sa¢tasasteton iBAEF CorpERNO
832) 969) , | 16re agmb%scanemmy PhOTRPPIAZ, &ei Btird al‘ﬁledﬁﬁCHiingQJrJ(a NofERNIBR Ois
, poly ) phoni c acids (as
descri bed IﬁX%EQ%ge@lf}éﬁ%%ﬁbgﬁgé &%ﬁ%%g'%%g?@gl ucosanes (as descri bed
in DE 43 30 339). 15Particularly preferred dispersants are
pol yacryl i clnagdditionf prefergageplsealsh ai@oktal waig plogr sdedyrhers mf BABRer@Epxidmd
pol yaspzg t i gropéiSoxide aridr buldndloxkid cRgdedas Baé bil KotiRehddS Capisivd &%bnd end
mol ecul ar - wel ght. O bf 8%96.%9@00} 8sn3rg? 39%%0%”94 Parﬁ.’guﬁéreé ed -Q@l %‘iE%hbl?for
conpounds conpri sin ca]r X!&il I'C ac m]%rourpé are the acrfiic acid
homopol ymer ¥4 ok gs Eringyaamppfd Apr thefgaciiop i arplkylene, gdde, In
nunber averzdgiionpivecerded aendiahpingnfor keample, can be produced by reacting the free
block copolymer with dialkyl sulfate, Cy.qp-alkyl halides, Ci.qo-phenyl halides, preferably
25 chlorides, bromides, particularly preferably cyclohexyl chloride, cyclohexyl bromide,

phenyi chloride or phenyl bromide.

Individual nonionic wetting agents or a combination of different nonionic surfactants
can also be used. It is possible to use nonionic wetting agents from only one class, in

30 particular only alkoxylated C4-Cxp-alcohols. However, as an alternative, wetting agent
mixtures from various classes can also be used.

The concentration of nonionic wetling agent in the composition according to the
invention can vary as a function of the leaching conditions, in particular as a function of
35 the material to be leached.

Suitable anionic wetting agents are alkanesulfonates such as Ca-Ca4-, preferably Cipo-
Cys-alkanesulfonates, and also soaps such as the Na and K salts of saturated andfor
unsaturated Cg Co4~carboxylic acids.

40



20 range from 1000 to 50 000, particularly preferably from 1500 to 20
000. Honmopol ynmers of acrylic acid which are particularly suitable as
pol ynmeri c conpounds conprising carboxylic acid groups are the Sokal an
(r) PA grades from BASF SE. Furt her suitable polyneric
conpounds conprising carboxylic acid grtsups are 25 oligonal eic acids
as are descg| . e L - A4 apd~EP-

her compouae v EpoaB AR dyalil, eeflor 3 M cCE s AR donates
carboxyl 1 6 GAS-GrEsENIReN oporIRipeeBRpiPas e okt ol lRltengRgronates.
unsat ur at ed-l-ﬁgggg&,lqg boxylic or dicarboxylic acid or a dicarboxylic
anhydride or a salt thereof as nonomer A) and at 30 | east one
conononer B) in copolynerized form The nononer A) is preferably

sel ect edd f r BrickeneiscRrETOMPOUNHS AT Ihoseass theadscgsily ¢fdhe snephical composition.
C3- ClO;jrmnomaﬂmmgl etanifdsidse enClordb@aiplo xy WaE 2&111/@@1@3%3/@6&91@@13@&
C4- C3-di car ' 108, : j ' ' ’ :
m Xt ures th%%%){‘d!r é‘pl{}g[r;lllggln@rrgé_ Iédis%owsag%a-t%mé %?{’ai%%fdefq% Fﬁﬁé@g&” ﬁrst Iﬁe
form of thefPtlifids n2Wpe gi5¢'aNvel High VISGrshshave AT t9EeRrR AP ofiielyted of
sal t s such ‘wstic@bsyces than fivuih Hadege kwer vigcosityi Thia ineipasesdhe injpgaction time
ammoni ufo s abdtweenldBngiBRionansSstacean i n each case be entirely or
partly present in anhydride form O course, it is also possible to

use n xture f nmononer.s A).. .acid, citraconic . an ri.de, i.taconi.c
ne T e B SRR IRLE dteed Trilfenpts, Sy 6P PrAT SO RIE, xgnthE ane
acrylic aci@lulnes Radrajsa ecliiose devativee iaciadticulas|cellidosenpipaisi @ egliglose
m Xt ur es t hastaefin pahiesiar CepokyiiRiss, Hdehgeapbalupeapnd sarbatynatifddsilgos:.

nonomer j t.0. 959 i oht e o
oo era};@ b fhedp s 9F LRI, (e IR iIREED popaRLE oY dskdeimye

t.0. o by wel , rt.icul ar
by “wei ght . BskeERifee Hickeness BobVaNGieonoF ors ESimiRHElacheRd or ¢ he
pol yneri zation, in copolynerized form Corrosion inhibitors 10 The
agents, e. gdispaishnsyddate idGibi®rs i Ndi cated in, for exanple, WO
2008/ 071582 Al act as corrosion inhibitors. These can be |inear or
br anched, xtures aof. various carbo i ¢ acj.ds, can be particul ar)
vt or ol CibPyTe LR e RERa e BT DD HE T Bt
i sodecanoi corgcidisparsenfpafori example ysataciaderfioad ther wiony | censistinglsof Shlisc @f
corrosi on Ilfmphthalefsiiiifoniceitidss icondenastont progutt bl Yiaprehdismdsuahioveeids yind

al kal i ne, i e i [ t
partly in nf{éru}[lr ih?g%ca?qu{gn%a Q@?%&b%@la‘t% td.igb%rs ﬁ%%"tﬁ%@ﬁf%&@%ﬁ%g&cﬁﬁ
Dot assi um /AT dB" SHRMEPs B o JPaR WSS AN s HOReRNa Ay AR dEe
for newd al BASH SG6rand Pader thetrade pares Selsheree’ komiLukrivot. ghasd digpersants may
monoal kanol 458 Bes ag bR inhibitérs K@spdsRNpiR@entersI8inYS &he)f ditbalsk ahe| cbiuies
is less prefarfad & %ﬁn%’é intdl |i[‘lé $ieaRin 3:9{ ﬁh%k{v@ﬁ‘t R eQé%.SIBStﬂS'EkQSQ-
Di al kanol am nes can he” use gua e el t her "al oné or together .

wi t h nonoal ¥d196F§Hi°he¥MaHe 8? ?qué{%/It'hHH?P%n‘i"H%%e”f’%!?t'yn‘?éfdg'ﬁamez%%ﬁ‘ﬁm“
Sui t abl e carccorgingrio khehinygntion samedditidnalipeanirisalabhieagtonAlfirgiteaseade inhibitor.

car _bo?amj ge&itaanéisage firitoRdard a?ﬁﬁbmWMa@b@nﬁlﬁ,wb @ﬂ/O@EQ%H? bvaiﬁh describes

nyri stam ; enyl succl nam des avl ng

from6 to gge@%@grﬁa&ﬂdg@gw&g% @ﬁ%ﬂrr%%epr%%t enyl succi nam de,

dod}gzcenyljs UeFi Maf 66 to IBERE B GRAFHEOpafe?a)) &sm 50 tPab%i BrWaighy particularly
rererred corr <S¢, :

P Fb?éf&%%r%h%é 7 ﬁﬁ&bﬁ{ﬁ%i@ﬁbﬁaﬁgﬁ g‘élh Sk¥b{oR,

al i phat4sc 30anines, particular trfe
et hyl enedi gB) ngroaddu@t 80%i by wielghth Frefefab®y Fom%6 ab 0%yl @8ightp pattRularly

Conpl exi ng ag egfvéfeéﬁlggﬁmg} ﬁ)ﬁasfa@ E%%%@Ef oPhtGePIRPIHAidH Y CBIeBbd flom the

cations. Typic exa e . . . . .
(N, N, N1, N1- et hy?f B %%&?@PP%E‘%FWF’ ieesiaptonenypis and isopropanol units and is
(N, N, N- ni t ri | otelntietihe shetdter) andiazircofgorated e ik phéleion BPM- di acet i c
acid), 48.DA (glutamc acid diacetate), ASDA (aspartic acid

di acetate), I DS (imnodisuccinate), HElIDA (hydroxyethylim ne



O her Additives Further suitable additives are, for exanple, bonding
agents. Suitabl e bonding agents are, for exanple, the anphiphilic

wat er - sol ubl e al koxyl ated pol yal kyl enei m nes of the general fornula
Al indicated in WO 20061018856A2 | [E2N Rl LNl R [N RA7NE2 Al

where the vari abl es have the foll ow ng {gani ngs: the radicals R
are identical, o | fferent, linear or. branche -Co-al kyl.ene .

radi cal s; 158i s*:r ?ﬁb% e{%c@;/g = sw?iﬁh%af)?yf?rgélégf%{" %nl%zzlﬁ" €¥1§yﬁ’%ﬂi’nﬁ?rﬁcmarf¥
4R1-0 ) in( Re-PferagigirgmidRie 36% fyeyeightn efamide unisdigyedae aminoalkylsulfonic
1, 2- butyl ene anddids, 1, 2-i sobutylene; R2 is ethylene; R3 is

1, 2- prop§I ene; R4 are identical or different radicals: hlydrogen' .

Cl- C4- al Ryl whers Hhe total weioht ahtg Yty ip she gmebipcryiférid qore V@Gﬁf%(i@ﬂié bys
t he nunber wokigat &nd @imerceintages hy wsighirate besadasiba (eethBealic asid cepgpymer.
nol ecul ar wei ght Mw of the pol yal kyl enei m ne before the al koxyl ati on

of from300 to 10 000; mis a rational nunber fromO to 2; nis a
rational nuiibedmethigendictasidl eopoBmess prayidedt acsnalinontontyer04/G9RP3 prejerably

wlher e 0.8 nh@uea 8 wésg?t é%fygbzﬂ]éfegl%l?rT\pﬁgﬁtrﬁf% biﬂﬁnéﬁﬁﬁrﬁb‘ﬁﬁi{ztﬁrsgmr@f‘g?rp?s of
slurr se rrier uid, i rticular, cuttin id, .
b as) val R Bb i a0 ghichand g5 isresm ol B rsigrgt tf Mesneitghe Hibiing
optional |y pwdessisfezs; 20 di anond grains. Particularly preferred
cutting grains are carbide and boride grains, in particular silicon
carbi de (Sic) gfhi rfee-ratigalc gplymadzageai ofs (Pripasydipl gcithdiethe pesepes yof

mat ched_to the mat egdp%@namimdtdfp@onwﬁ%&r,tr@smgth-powmaf@ﬁ@dred
particléssize Is in the range fromO0,5 to 50 pm The cutting grains

can be present @h hatidatodid per sdyroer [Srdro pomtiesp stes €1 oy reactinewitruat leas

grains are preferaly LomYiH-584 M5B cutting fluid conposition in a
concentration of from 25 to%ﬁ% ycwe?ght, in particular from40 to

0 . : : .
PO Y Gl BBl B8] S erbod ment the carer
20 - semiamides of polycarboxylic acids, which can be obfained by reaction of
polymers comprising anhydride groups with compounds comprising amino
groups (as described in DE 195 48 318),
- vinyllactic acid and/or isopropenyllactic acid (as described in DE 197 195 16),
- homopolymers of acrylic acid (as described in US-A-3 756 257),
25 - copolymers of acrylic acid and/or {meth)acrylic acid and vinyllactic acid and/or
isopropenyllactic acid,
- copolymers of styrene and vinyllactic acid,
- copolymers of maleic acid and acrylic acid,
- water-soluble or water-dispersible graft polymers, which can be obtained by
30 free-radically initiated graft polymerizafion of
(I) atleast one monoethylenicaily unsaturated monomer,
() polymers having a molar mass of from 200 to 5000 g/mol of
monoethylenically unsaturated dicarboxylic acids or anhydrides thereof,
(1) where from 5 to 20 000 parts by weight of (l) are used per 100 parts by
35 weight of the graft base (l1) (DE 195 03 546),
- optionally hydrolyzed polymaleic anhydrides and salts thereof (as described in
US-A-3 810 834, GB-A-1 454 657 and EP-A-0 261 589},
- iminodisuccinates (as described in DE 101 02 209),
- formulations comprising complexing agents such as ethylenediaminetetraacetic
40 acid (EDTA) and/or diethylenetriaminepentaacetic acid (DTPA) (as described in
US 5,366,016),



10 contact angle to V2A steel of from5 to 40, in particular from 10
to 30. The contact angle is determ ned here at 25C on a steel plate
made of V2A steel whose surface has been rinsed with water and
acetone. In a further preferred enbodinent, the carrier fluids, in
particular cutting fluids, of the 15 imsention |ead to an average
wei ght decrease ém)'f éhéﬁ’é‘?e ests of not nore than 20-60 ng in one

m nute on a stai steél cylinder MLMs/O5R, Torrington, having a
di ameter of 12 n?ﬁ’lfﬁ?ﬂéatm bal ance from Her mann Rei chert

Maschi nenbau, -Hepalgshaific Baidk napmyaspartia atidawhiay have 360 rbdified aswdescribed
di stance of 110 mwpr2Rlaa ;A 4egrt her preferred enbodi ment, the carrier

fluids, £N parti ngflwds of thelnventlontake up not
nor e than 30% Eéf’fa%%@ﬁ]&e%ot nore than 15% of water after storage

for 10 hours in @%ﬁ"’ée‘i&‘“%ﬁﬁ%ﬁww i HyHoremic siber apgoy dysrazide
rel ati ve at nosphgvpigs {aanestiribgd inf2fit 44 R263%)or age test, 1 g of carrier

fluid, in parti Céﬁti@hal Lliytiﬂol}@eéfl bél!(rﬂersloﬂma%'irﬁlﬁe qhssd&@&daa\m DB 48122 930),
i nternal di anet e'qar?a VR Ilgg’ra)dé cai’b%? at’eg a%acfe ﬁﬂeﬁ% EE qisg\é%‘[)ﬁge 250f a

dupl i cat e deterni

particul@riy pr e?’@PP‘@EPPQH‘BBQﬁWﬁWP ac‘??’l{% qﬁé?@feddb?%@ H6s not
i ncrease even onpcﬂyjmin‘meyalI@npammpblsmmhglbuepr@smumnm (e$ dasagibed indPE 40
fluid, in particida3yeHdting fluid, according to the invention and

40% by wei ght of%ch cﬁ%&lgﬁﬁ;’clﬁr 3 ngacl o%@& E’EPEVXG 30%33 rticul ar

grindi ng and/ or pre er has a Viscosity
nmeasured at 30C using a Br ookfl eld LVDV-11I UI tra apparat us (amgi ndl e
V-73) of5frBanidd@iv wee0ed dPparsantnapaotyacylicacd, forexadplettie 3GGlanPgsades
when Car bor gm BY¥s8@e, BWd sdowag;mt.d:aé|b$ df pirauls mscwgsymﬁ@aagé OflavMd 'S

are used. 3%3@? IEM%E;H%? ff’dﬁ'; t%ﬁ tJE) @b@?g&o@é%?eqreg Fcﬁ%éﬂcngoéﬁgtgtﬁlrdg

of, in particula I'C. SEM cO
silicon bl ogqggprﬁy\gngagmxybq aaldv@f%pssaw the; ARgvlic §?'%W°B%J¥'€8rso'ﬁd‘€ﬁt§d in
cutting fl ukEd2dfB3t06& Ahvidrse oreferably bave Rngntrearngage AblecUpPyveight ofthe
gr i ndi nﬂ‘é POlVG®frEm 1000 RpSH HED) nafiichiarly prelReddy froHs HBE BPDAROYI@Smopolymers

i spersed i r u C
Advant ages @‘ %}r@% {aéu? whléhf %:r% E&&ﬁarfg &ﬁaglgl %Jr 9!@8%{969 iﬁ&nﬁﬁodngg%%ﬂp&%ng
i nvention affd QW@%‘E‘A‘%WPH%’S wetih Bk BAIGRASS fToBEASeSBar t i cul arl y
suitable for sawi ng ingots, blocks or cylinders of nonocrystalline or
pol ycryst al Hrfh%r SéLhthl@n pSiyRaHEe SonmppuAds @m 1gﬂ@ﬁlngc EXBEAMiS  ad®Agroufesd TRe
and ot @9&8%%”% a?@ﬂesfcﬁﬁmo?%x?r%@e IH%PC&H 8ds %rldbﬁlgfx 308 303.

particular e rnven ispl ays
foam ng, does not require any additives, is pH neutral and is
nont oxi c. | @thadderhpaunds whict ces pmt&rredcastmjlymajnycombmdsmemngam carboxylic

fcms; it gfenﬁcéd 5%&:9%@@6@1@&@ caﬁlabﬁélﬁg af |ddbdond Uné&'&\!r&t'eg%@foc@rﬁbiylla%r
of a wet. 160GABIVIE LGy AR Blle SRR B & S RS SR RRET I T,
Al and ¥p 1leasioones gOIRPNOTESI ok (i SOPPYMenzRd  farm rréfh%dﬂowe@r@p&r preerably
pol yet her s sel@&tatblromf ambry Ldki-monadatoixglic aede $akts edchs-Casenpobatbedlic n

a wat er - f r egyddr §,-&,-HicRbSSRE T &ids, anhydrides of C,-Cs-dicarboxylic acids, salts of
C,-Cp-dicarboxylic acids and mixtures thereof. Monomers A) in salt form are preferably
used in the form of thelr water-soluble salts, in particular the alkali meial salts such as

35 potassium and especially sodium salts or the ammonium salts. The monomers A) can
in each case be entirely or partly present in anhydride form. Of course, it is also
possible to use mixtures of monomers A).

The monomers (A) are preferably selected from among acrylic acid, methacrylic acid,
40  crotonic acid, vinylacetic acid, maleic acid, maleic anhydride, fumaric acid, cifraconic



reactor, adm xed with 0.2% by wei ght (based on end product) of KOH
and flushed wth nitrogen. The closed reactor was then heated to 130C
over a period of 30 mnutes and 25 a gauge pressure of 1 bar was set
by neans of nitrogen. The nol ar amounts of propyl ene oxide
(hereinafter PO and ethyl ene oxide (het&inafter EO0) indicated in
table 1 \Nerscfé,uaﬁ@@m;néwdm), 8iaB6hi¢ AciiNarRRmdddrsd trgdré’d?.dpﬁﬂti&ﬁlélﬁeﬁr%}en@ﬂ
in successiQ c 0 i i ring. A

after PO haﬁ'gBéerglﬁrga dg{? %Cﬁﬂéaac\({:gc;né?%%m%rée%qgur?%elgsﬁa%%bzrl'eag&geaﬁﬁ e@?s‘a{nﬁe
m xture wasME{yes Bgref Thesreqrolymars prelesbhosaentiee ahlgagong H@”BWEE%UF' &n
was set to dmbant ob&bmrscooh% mdekkightoparidula@ preférably drose20 6% by weight, in
L hgr gost &t egadiuldrIRm goitd F@/otdwéamqiais@@ on ?}Fﬁé Rtal ?re(‘g?ﬂ&ﬁ tﬂQEnc@uFﬁ]?iégI&d
ad been re . r r or a further abou

hour . After%m%dprog}é*cbﬁfé%no)ﬁmgsﬁgm?@egﬂ e m x was cooled to 80C, the

reactor was depressurized and flushed with nitrogen, the anmount of

gl acial acetic acid calculated for neutralization of the KOH was
added and t BereBLichUngbiRerswas stirred for % hour. The OH nunber was
determ ped in accordance with DIN 51562, the residual al cohol content
was determ ned by neans of gas chr omat oar_aphy and the API-|A colo

| or

nunber was HeR BYFAth & i FReXEG s Bdigrted TENon SEmnie, (WO 2808/07E82 Alhadt
1: Exanpl esamcarcaivaligtibitsd. Tobser caot erlingart ordmarhed idiktu@sarfivaridus carboxylic
Cogosi tR i Oﬂa&i&élQ:éiﬂﬁee érlsamr@ etzf@ﬂﬂ&ﬂ@é rﬁ@af]@f@h}[ﬁe@h&ﬁ|a@iﬂ,e@2$ﬂ@nﬁ%b acid
rorner e el SLARAN 000 18 P MRSl Sl M ey
bl ock p‘ll%cegrgteggqrgemu[smns are frequently neutral to weakly aikaline, it can be advantageous
to use the carboxylic acids at least partly in neutralized form, i.e. as salt. Sodium
hydroxide and/or potassium hydroxide and also alkanolamines are particularly suitable
for neutralization. Particular preference is given to using monoalkanclamines and/or
trialkanolamines. The use of dialkanolamines is less preferred because of the risk of
20 formation of nitrosamines. Dialkanolamines can be used equally well either alone or

together with monoalkanolamines and/or trialkanclamines for neutralization.

Suitable corrosion inhibitors are, in particutar:

25  Aliphatic carboxamides having from 14 to 36 carbon atoms, for example myristamide,
palmitamide and oleamide; alkenylsuccinamides having from 6 to 36 carbon atoms, for
example octenylsuccinamide, dodecenylsuccinamide; mercatobenzothiazoles.

Particularly preferred corrosion inhibitors are alkylene oxide adducts with aliphatic
30 amines, in particular triethanolamines and ethylenediamine adducts with from 2 to
8 mol% of propyiene oxide.

Complexing agents

35
Complexing agents are compounds which bind cations. Typical examples are: EDTA
(N,N,N'",N'-ethylenediaminetetraacetic acid), NTA (N,N,N-nitrilotriacetic acid), MGDA
(2-methylglycine-N,N-diacetic acid), GLDA (gluiamic acid diacetate), ASDA (aspartic
acid diacetate), IDS (Iminodisuccinate), HEIDA (hydroxyethylimine diacetate), EDDS



0.2 70 C2 (3-nethyl butan-1-0l) + 5.5 PO + 5.5 ED random process 87.0
<0.1 25 C3 (3-Methyl butan-1-0l) + 6.0 PO + 5.0 EO random process 85.7
< 0.1 20 A n-butan-1-ol + 5.5 PO + 5.5 ED random process 90.4 <0.1
30 C5 nethyl diglycol + 8.8 ED (3-nethyl butan-1-0l) + 1.5 PO+ 7.0
ED in a weight ratio of 614 bl ock process 106.6/ 112.4 0.21<0.1 60/50

10

15

20

25

30

35

(ethylenediamine disuccinate), citric acid, oxodisuccinic acid and butanetetracarboxylic
acid and completely or partially neutralized alkali metal or ammonium salts thereof.

Other Additives

Further suitable additives are, for example, bonding agents. Suitable bonding agents
are, for example, the amphiphilic water-soluble alkoxylated polyalkyleneimines of the
general formula Al indicated in WO 2006/018856 A2

E B
| |
| En—RIFN—R;N—RINE, Al

where the variables have the following meanings:

the radicals R are identical or different, linear or branched C2-C6-alkylene radicals;

B is a branch;
E is an alkyleneoxy unit of the formula

(ot rio ol rodyw

where

R1 is 1,2-propylene, 1,2-butylene and/or 1,2-iscbutylene;

R2 is ethylene;

R3 is 1,2-propylene;

R4 are identical or different radicals: hydrogen; C1-C4-alkyl;

X, Y.z are each from 2 to 150, where the sum x+y+z is the number of
alkyleneimine units and corresponds to an average molecular weight Mw of the
polyalkyleneimine before the atkoxylation of from 300 io 10 000;

m s arational number from 0 to 2;

n is a rational number from 6 to 18;

p is a rational number from 3 to 12, where 0.8 < n/p £ 1.0 (x+y+2)1/2.

The invention further provides a slurry composed of the carrier fluid, in particular cutiing
fluid, abrasives, in particular grinding and/or cutting grains, and optionally additives.

It is possible to use the customary abrasives, in particular grinding and/or cutting
grains, for example metal, metal or semimetal, carbide, nitride, oxide, boride or



C6 Pl uronicO PE 6200/ n-pentanol +1.5 PO+ 6 ED in a weight ratio of

18182 bl ock process 112.4 0.1 30 C7 Plurafac(r) LF 401/ n-pentanol +

1.5 PO+ 6 EDin a wight ratio of 3/7 block process 126.2 0.1 25 C8

n- hexanol + 5.5 PO + 5.5 EO random process 84.0 <0.1 20 11.1

2-nmet hyl butan-1-ol + 5.5 PO + 5.5 ED radom process 85.2 <0.1 20 11.2

2- met hyl but &8mbn@ 'granns(.5 'Pgrt@Qalﬂfy Ereﬂar":eg c%ﬁin% grains are carbide and boride grains, in
particular silicon carbide (SiC) grains. The cutling grains preferably have a geometry
maiched to the materials and the wafers fo be cut. A preferred particle size is in the
range from 0.5 to 50 ym. The cutting grains can be present in heterodisperse or

5 homodisperse form. The cutting grains are preferably comprised in the cutting fluid
compositicn in a concentration of from 25 to 60% by weight, in particular from 40 to
50% by weight.

In a particularly preferred embodiment, the carrier fluid, in particular cutting fluid, has a

10  contact angle to V2A steel of from 5 to 40° in particular from 10 to 30°. The contact
angle is determined here at 25°C on a sfeel plate made of V2A steel whose surface
has been rinsed with water and acefone.

In a further preferred embodiment, the carrier fluids, in particular cutting fluids, of the

15  invention lead to an average weight decrease over two tests of not more than 20-60 mg
in one minute on a stainless steel cylinder M1MB/05R, Torrington, having a diameter of
12mm on a MDDZ2 balance from Hermann Reichert Maschinenbau, Heidenhof
Backnang, at a ioading of 300 N and over a distance of 110 m.

20  In a furiher preferred embodiment, the carrier fluids, in particular cutting fluids, of the
invention take up not more than 30%, preferably not more than 15%, of water after
storage for 10 hours in a Heraesus BBD 6220 CQO, incubator at 38°C and 78% relative
atmospheric humidity. For the storage test, 1 g of carrier fluid, in particular cutting fluid,
in Petri dishes having an internal diameter of 80 mm is used in each case. The average

25  of a duplicate determination is determined in @ach case. [n a very particularly preferred
embodiment, this water uptake does not increase even on further exposure.

A slurry composed of a carrier fluid, in particular cutting fluid, according to the invention
and 40% by weight of the abrasives indicated below, in particular grinding and/or

30  cutting grains, preferably has a viscosity measured at 30°C using a Brookfield LVDV-il|
Ultra apparatus (spindle V-73) of from 140 fo 200 mPas, in particular from 150 to
190 mPas, when Carborex BWF 800 PV silicon carbide grains from Washington Mills
are used.

35 The invention further relates a method of cutting wafers of, in particular, inorganic
semiconductors such as silicon ingots or silicon blocks by means of a wire saw using a
slurry based on the cutting fluid of the invention and cutting grains.

The invention further relates to a method of grinding or polishing materials derived
40  from, for example, silicon ingots or blocks by, for example, chemomechanical polishing



<0.1 15 23 Product Chem cal conposition (PO here is propyl eneoxy, EO
here is ethyleneoxy) OH nunmber Residual al cohol Ok Col or nunber
random pr ocess The wetting agents and al kyl ene glycols Pl uronicO
PE 6200 and Pl uraface LF 401 added in exanples C6 and C7 are

comrerci al products of BASF SE, Ludw gs?hfen. The anal ytical data

reported ar golaasedofQlinking pSRABRN ANt arf&Mrat0bnsbs lushdSBrasifesffidpersed in a

5accordi ng . Ny el .0C rocess. Propertles/determnation
of the char g%r{%rl é':{ {i%\é)%\r}}asfegggcopdmg tléfﬁeemﬁ?%ﬁ’g‘rt ies of the cutting

fluids according to the invention are summarized in table 102. The
fol |l owi ng pAdpantages were determ ned: Water uptake The water uptake
of the cgtting fluids was determ ned after storage in a Heraeus BBD
The cariier fluid, in particular cutting fluid, of the invention and the cutting method of the
invention are particularly suitable for sawing ingots, blocks or cylinders of
monocrystalline or polycrystaliine silicon single crystals or polycrystals, GaAs, CdTe
and other semiconduciors and ceramics.
10
The carrier fluid, in particular cutting fluid, of the invention displays little or no foaming,
does not require any additives, is pH neutral and is nontoxic. In addition, it does not
contain any volatile organic constituents. Furthermore, the carrier fluid, in particular
cutting fluid, of the invention is highly suitable for reprocessing by means of a wet
15  chemical work-up, for example as described in WO 02/40407 A1 and =P 1 390 184 A1.

Examples:
20  General method of preparing polyethers

1-2 mol of the starter alcohol were in each case placed in a water-free, dry 1 | pressure
reactor, admixed with 0.2% by weight (based on end product) of KOH and flushed with
nitrogen. The closed reactor was then heated fo 130°C over a period of 30 minutes and
25 a gauge pressure of 1bar was set by means of nitrogen. The molar amounts of
propylene oxide (hereinafter PO) and ethylene oxide (hereinafter EO) indicated in table
1 were subsequently mefered in in parallel (random process) or in succession (block
process} while stirring. In the block process, after PO had been added and a constant
pressure had been reached, the mixture was stirred at 130°C for at least % hour and
30 the pressure was set to 1 bar before the addition of EO. The vessel was thermostated
to 130°C during the reaction. After a constant pressure had been reached, the mixture
was stirred for a further about ¥ hour. After the reaction was complete, the mix was
cooled to 80°C, the reactor was depressurized and flushed with nitrogen, the amount of
glacial acetic acid calculated for neutralization of the KOH was added and the mixture
35 was stirred for ¥z hour.

The OH number was determined in accordance with DIN 51562, the residual alcohol
content was determined by means of gas chromatography and the APHA color number
was determined in accordance with EN 1557 (at 23°C).

40



15 6220 COX2 incubator at 38C and 78% rel ati ve atnospheric humdity
for a tinme of 10 hours and 24 hours. For storage, 1 g in each case of
cutting fluid was used in Petri dishes having an internal dianeter of
60 mm The average of a duplicate determ nation was determned in
each case. The water uptake is in each ase reported in percent by
wei ght i ncrease based on the initial weight. 20 Slurry viscosity To
determne t S|, [ SCOSI LY. 1 : 60 percent by wei ght of
t he saw ng ??’ﬂ?g'%%aﬁlp%%@régtgﬁ¥'c%§ﬁgﬁ%t§izgt’o SIC of the type Carborex

SWF 800 PV from Washington 25 MIIls was produced and the vi scosity

was det er m Aeduett 30 @hemioptdoowpeasifion 50C usi ng aGkbdel Résdd | | | Cdibit r
vi scosimet er from Bropifa gdid i spBhyleHeBx- 73) - Theurdded! | YIc¥h&IC PS hiitbdrS
reported ip nPas. Cop @%@eﬁ@%lh&leﬁgo e contacgt angl € of o hefcutting
flui ds was|determ nedl a an dafter {applicdti off of la
dropl et t o Blugei®di 209} hpelygtdrnesiyoobZ0st eel  whd80sur f|RES had | BEEH
rinsed with water and| acetone and subsequently dried|idh air tor 1
hour. A vi ggg=arded N gk SHREGaG98)aCT .6 Padl € ST T Tigh $ NSUT {HEMT
from Dat appysi cs | nst @HFE[E%S G1bH, "35Rai ffei sgnstral lje 34,
Fi | derstadf was used e determ nation. The unit jof the ¢ontact
angle is .| 24 Abras|'@eckmiecasbr asi on behavi or| was ddternmined on a
frictional|gear bal anc@-iMibZbitaemdier FRMO -Resqeet  Mgscin nenbasi,
Hei denhof PBacknang, afgg |oading of 300 N andja 5 tegt distapce of
100 min 54.5 sec. onf a stainless steel cylinder M Nb/0O5R
Torrington|_having a dj BAEYBPGP%%12 mm A duplilcate ddtermination was
carried oufC8n each cpSeMethyibythe1@ier@d&Cof SONdBS5wei ght< @liécr ead@ of
the cylinder was deterppned. The wei ght decregse is rleported|in nyg.
10 Tabl e 2| Product H20 _Upsakectah (24h) [% Vilscosity [nPas]|30C
(50C) Cont Qf_%#g&@ué_ua;_w e | 010-E 200
C4 -butan-1-ol + 5.5 PO+ 5.5 EO 90.4 < 0.1 30
random process
C5 methyl diglycol + 8.8 EO/ 106.6/ | 0.2/<0.1 | 60/50
(3-methylbutan-1-o0l) + 1.5 PO+ 7.0 | 1124
EO
in a weight ratio of 6/4
block process
Cé Pluronic® PE 6200/ 112.4 0.1 30
n-pentanol +1.5 PO + 6 EO
in a weight ratio of 18/82
block process
c7 Plurafac® LF 401/ 126.2 0.1 25
n-pentanol + 1.5 PO + 6 EO
in a weight ratio of 3/7
block process
C8 n-hexanol + 5.5 PO + 5.5 EO 84.0 <0.1 20
random process
li.1 2-methylbutan-1-ol + 5.5 PO + 5.5 | 856.2 < 0.1 20
EO
random process
.2 2-methylbutan-1-ol + 6,0 PO + 5.0 | 86.1 <01 15
EO




203(94) 41 70 O 17.2 (18.2) 181(85) 30 25 C2 5.7( 5.9) 160(89) 23 32
03 5.3( 5.3) 185(161) 21 22 C4 6.6( 6.6) 155(93) 23 28 C5 16. 3(24. 3)
164(77)

23
Product Chemical composition OH Residual Color
(PO here is propyleneoxy, number | alcohol number
EO here is ethyleneoxy) %
random process

The wetting agents and alkylene glycols Plurenic® PE 6200 and Plurafac® LF 401

added in examples C6 and C7 are commercial products of BASF SE, Ludwigshafen.

The analytical data reported are based on the component pentanoi + 1.5 PO + 6 EO
5 according to the invention, block process.

Properties/determination of the characteristic values

The properties of the cutting fluids according to the invention are summarized in table
10 2. The following properties were determined:

» Water uptake

The water uptake of the cutting fluids was determined after storage in a Heraeus BBD
16 6220 CO. incubator at 38°C and 78% relative atmospheric humidity for a time of 10
hours and 24 hours. For storage, 1 g in each case of cutting fluid was used in Petri
dishes having an internal diameter of 60 mm. The average of a duplicate determination
was determined in each case. The water uptake is in each case reported in percent by
weight increase based on the initial weight.
20
= Slurry viscosity

To determine the siurry viscosity, a mixture of 60 percent by weight of the sawing fluid
and 40 percent by weight of SiC of the type Carborex BW F 800 PV from Washington

25 Mills was produced and the viscosity was determined at 30°C and optionally 50°C
using a model LVDV-{ll Ultra viscosimeter from Brookfield (Spindle V-73). The slurry
viscosily is reported in mPas.

» Contact angle
30
The contact angle of the cutting fluids was determined at 25°C one second after

application of a droplet to a sieel plate made of V2A steel whose surface had been
rinsed with water and acetone and subsequently dried in air for 1 hour. A video-aided
high-speed contact angle measuring instrument from Dataphysics Instruments GmbH,

35 Raiffeisenstralle 34, Filderstadt was used for the determination. The unit of the contact
angle is °.



29 35 06 5.5( 8.3) 175(84) 28 29 07 6.3(8.2) 167(84) 36 33 C8
5.3(5.3) 198(176) 34 38 Pluriol(r) E 200 is a polyethylene glycol
havi ng an average nolar nmass of 200 from BASF SE, Ludw gshafen. The
exanpl e represents the prior art and is_not according to 15 the

i nvention. The compounds 11.1 and 11.2 %ve results conparable to the
conpounds 02 aawlafiéh Practical test 20 Sawing tests on

poi ycrystalline silicon blocks were carried out on a DS 265 wire saw
from Meyer Bhe gebrashi@, béthdvive nest deaesein@b,onChl 8&RAaTWwaar balamg MDD2 from

sa¥w ng fléw %rn%nnira@tcr@t Mﬂ%lrﬁe%ﬁéu %w?nhbp@&kwge at Q‘Iéﬂ’d}ﬁj S500%% ah®
waf ers: Eﬁ%ﬁ?
rate 0. 6 m}%s?%ﬁa ée ongﬁ JP ?é: 3 Yot stalnless stzseel cy[mder I\PI'M r:fcornngton
having a dlameter of 12 mm. A duplicate determination was carrted out in each case
and the average of the weight decrease of the cylinder was determined. The weight
decrease is reported in mg.

10 Table2
Product H.O uptake 10h { Viscosity [mPas] | Contact angle | Abrasion
(24h) [%] 30°C (50°C) [*1 [(mg]
Pluricl® E 200 203 (94) 41 70
Cc1 . 17.2 (18.2) 181 (85) 30 25
Cz 57 (5.9) 160 (89) 23 32
C3 53 (5.3) 185 (161) 21 22
C4 6.6 (6.6) 155  (93) 23 28
C5 16.3 (24.3) 164 (77} 29 35
C6 55 (8.3) 175  (84) 28 29
C7 6.3 (8.2) 167 (84) 36 33
c8 53 (5.3) 198 (176) 34 38

Pluriol® E 200 is a polyethylene glycol having an average molar mass of 200 from
BASF SE, Ludwigshafen. The example represents the prior art and is not according to

15  the invention. The compounds Il.1 and 11.2 gave resulis comparable to the compounds
C2 and C3.

Practical test

20 Sawing tests on polycrystalline silicon blocks were carried out on a DS 265 wire saw
from Meyer Burger AG, Allmendstrasse 86, CH 3600 Thun using the sawing fiuids C1
and C3. The test conditions were:

Dimensions of the wafers: 5" x 5", 150 um

25  8iC grade: F 88, ds50 = 6.5 um
Advance rate: 0.8 mm/fs
Wire speed: 14 mfs

Wire diameter: 120 pm



Wre dianeter:120 pm 25 Wre tension:20 N Slurry tenperature: 22C
Conposition of the slurry: 60% by weight of sawing fluid, 40% by

wei ght of Si C 5Conpared to the PEG 200 (PI uriol (r) E 200) which is
usual ly used in industrial practice, foI | ow ng i nprovenents were
found for the cutting fluids accordi ng 2 the invention: Pluriol (r)
E 200 C1 C3WW@ttersinst ake, [ % byOwei ght] 3 <(15 <0.5 Force per wire in
advance di r sairiyaempdrifurd. 62 0. 37°®. 58 Force per wire in wire
direction, [ihobsifen dr tﬁé‘-sl&rr)g5 g@%effy WRERKLsRihg id 20 M wdihcoPSlet

machi ne contri but Ion) 29

5 Compared to the PEG 200 (Pluriol® E 200) which is usually used in industrial practice,
the following improvements were found for the cutting fluids according to the invention:

Pluriol® E200 | C1 C3
Water uptake, [% by weight] 3 <0.5 <0.5
Force per wire in advance direction, [N] 0.62 0.57 0.58
Force per wire in wire direction, [N] 1.62 1.51 1.55
Power uptake per wire, [W) 29.5 24.0 28.5
(without machine contribution)
TTY, 5—point support, [%)] 12.5 11.8 10.5
(total thickness variation of wafers)
Critical fracture stress, [N/mm?] 158 163 178

Similar improvements were also found when using the other products according to the
10 invention shown in table 1.



26.5 TTV, 5-point support, [% (total thickness variation of wafers)
12.5 11.8 10.5 Critical fracture stress, (N mR] 158 163 178

Simlar inprovenents were al so found when using the other products
according to the 10invention shown in table 1. 26 Clains 5 1. The use
of conpounds of the fornula | Rl [0 (EOF® (AOvy F11, where 10 Rlis a
z-val ent al kyl radical having from1l to 20 carbon atons (EO)is an

et hyl eneoxy radical (AOis an al kyl eneoxy radical having from3 to 10

car bon at on®laims is an integer from3 to 12, in particular
from5 to 10 15yis an integer fromO to 101 in particular from4 to 8
s an Inkeodr fhRgLLL o Smolndddrilethtliaf rom I L0 3 for
produci ng carri er abrasives, 1 n particular cutting fluids,
havi ng a reduced vvater upt ake for renoval of mater| al, in particular
for saw ng waf eRs[CbﬁEQDI(v%@hﬁ]zof a wire saw. 2. The use according to
claim1l1, wherein, inthe formula I, Rlis a z-valent al kyl radical
havi ng from 5 tg,h%% carbons, in part I cul ar
10
R is a z-valent alkyl radical having from 1 to 20 carbon atoms
(EO) is an ethyleneoxy radical
(AO) is an atkyleneoxy radical having from 3 to 10 carbon atoms
X is an integer from 3 to 12, in particular from 5 to 10
15 y is an integer from O to 10, in particuiar from 4 to 8
z is an integer from 1 to 6, in particular from 1 to 3,
for producing carrier fluids for abrasives, in particular cutting fluids, having a
reduced water uptake for removal of material, in particular for sawing wafers by
20 means of a wire saw.
2. The use according to claim 1, wherein, in the formula I,
R is a z-valent alkyl radical having from 5 to 10 carbons, in particular
25 pentyl.

3.  The use according to at least one of the preceding claims, wherein the contact
angle of the cutting fluid on V2A steel at 25°C is from 25 to 50°.

30 4. The use according to at least one of the preceding claims, wherein the wafer is a
semiconductor, in particular silicon.

5. The use according to at least one of the preceding claims, wherein the carrier

fluid, in particular cutting fluid, is used in a slurry together with cutting grains,

35 where metal, carbide, nitride, metal oxide, boride or diamond grains are used as
cutting grains.

6. The use according to at least one of the preceding claims, wherein the carrier
fluid, in particular cutting fluid, is worked up to separate off the resulting abraded
40 material during or after removal of the material, in particular after cutting.



25pentyl. 3. The use according to at | east one of the preceding
clainms, wherein the contact angle of the cutting fluid on V2A steel
at 25Cis from25 to 50. 30 4. The use according to at | east one of

t he preceding clainms, wherein the wafer +s a sem conductor, in
particular silicon. 5. The use accordinfg to at |east one of the
preceding clains, wherein the carrier fluid, in particular cutting
fluid, is uged incawiesiukl i pap@akhedtivg iU, eokbhiaitly 811833 Sne 3SWHRING of the
metal , carbide, (Ritfade, nmetal oxide, boride or dianond grains are
used as cutting grains. 6. The use according to at |east one of the
preceding clains, wherein the carrier fluid, in particular cutting
fluid, g wor keB' Ep(EQx E€patht e of f the resul ti ng abraded 40materi al
during or after renoval of the material, in particular after culling.
27 7. A carrier,gLdid, in particular cutti ng fluid, conprising at

| east one conpound of the formula I 5al 10 (EO" (Aqy where Riis a
z-val ent al kyl radl cal having from5 to 10 carbon atons 10(EO)is an
et hyl eneoxy radRéal ( Ay B g-valentalky rasinablsvingfcing o Haserban dtowm 3 to 10
carbon abons i s(gm) i nt e:geﬂieﬂnm@m::&ytrémcb? in particular from5 to 10

s an integer 105 0.5 d o RyiehdnPRhickPhihil AdPTied Sufld %??rﬂg 't eger

froml to 6, in pdrticuylar
particular cuttfng fl ui'®@" 5'&98%‘?%6“? ddnpprirar igmr 8 P R s pentyl .
9. The carrier ¥luid, isapeatagecivral.cdattpi ln@aﬁﬂculadfforaéc@Bdl ng to claim

7, wherein the 20cont ac aminglger Bém tihe6 Gabaiiediaf fram oo 8N particul ar
cuttingqéluid, on V2A steel at 25Cis from25 to 50. 10. The use of a
carrier arti uI ar f|UId according to at |east_one
of the pr ECédl njﬁhecE%rf'?ﬁs Lf"arr'”tﬂ’i"g“cf‘éﬁg%{i‘g Bt nagaording to ‘F'ﬁ"‘pér‘&‘h?fﬁ'l‘aﬁ is
during sawi ng ofeBwafers, from an object to be cut, in particular
sem conductor, in parti cuI ar silicon, by neans of a saw using cutting

grains, in gartygibaties il Mp&ACMr ARG M - according to claim 7, wherein the
20 contact angle of the carrier fluid, in particular cutting fluid, on V2A steel at 25°C is
from 25 to 50°.

10. The use of a carrier fluid, in particuiar cutting fluid, according to at least one of

the preceding ciaims for the removal of material, in particular during sawing of

25 wafers, from an object to be cut, in particular semiconductor, in particular silicon,
by means of a saw using cutting grains, in particular siticon carbide grains.

11.  The use of a carrier fluid according to at least one of the preceding claims for
polishing materials, in particular for polishing wafers of silicon or of materials
30 composed of polymers, in particular for lens production.

12. A methed of cutting wafers from an object by means of a saw using a slurry
composed of a cutting fluid and cutting grains, in particular cuiting grains
composed of metal, a carbide, nifride, oxide, boride, a-alumina or diamond,

35 wherein the cutting fiuid is a cutting fluid according to at least one of the
preceding claims which is optionally worked up to separate off the resulting
abraded material during or after removal of the material, in particular after
cufting.

40



11. The use of a carrier fluid according to at |east one of the
preceding clains for polishing materials, in particular for polishing
wafers of silicon or of materials 30conposed of polyners, in
particular for lens production. 12. A nf hod of cutting wafers from
an object by neans of a saw using a slufty conposed of a cutting
fluid and cutting grains, in particular cutting grains conposed of

V\nﬁt al , at ﬁanmi ]ga_, méiihbr:i iofl polishiigdRatehdls, il GartRuBl H’(ﬁtéifé_lsoéonﬁ:jﬁ%t)@ﬁsiligb? or

erein the cu i at | eas

one of the pr ecgblpﬁe;séllégﬂ%sas\smﬁ{rghgoﬁg Bgep[{ Fﬂhgﬁﬁﬁge?%ﬂgﬁd lﬁ‘g’aﬁ' ?s@%ﬁ?%{?'e
off the resulti H’gefgg}%aéfaehf&f'%ﬁ?%f RIS Fgeqst oBf PhiherRipRaFD M freused

material® in paP$F¥UeHichfter cutting. 28 13. A nethod of polishing

materials, in particular materials conposed of silicon or polyners,

using a slufgy ; e [ 6l: i ye rials
wherein a cg‘ri g?ﬂ%}@ﬁ?ﬁi p.gf:nggl? ﬁ?'p\%dnt %a%t’ qugaérg%bdéﬁ%% o ¥QI1E{T%%§C% ?\fgthe
clains is used SES*EWYPEF f1uid. 14. A wafer, in particular silicon
waf er, obtained according to at | east one of the preceding clains.

1015. Alcontmundcahpdund of memodrandt R 0 (EO)x (AOQyYy H where 15 Rlis
2-met hyl butyl or 3-nethyl butyl and (EOQ, (AO, x and yare as defined

in claim1l.
R' O (EQ), (AQ), H

where

15
R is 2-methylbutyl or 3-methylbutyf and
(EO), (AO), xandy are as defined in claim 1.



