1 WO 01/59046 PCT/ EPOL/ 01381 WATER- SOLUBLE COPPER, COPPER ALLOYS AND

NON- FERROUS METALS | NTERVEDI ATE COLD AND HOT ROLLI NG COWPCSI TION 5 The
present invention relates to a waverl-soluble copper, copper aIIoYS and
non-ferroueomsaoaé s i nternediate cold and hot rolling confSsVER®NI38hd to a
process for 10 internediate cold or hot rolling copper, copper alloys and
non-ferrous netals. The copper, copper alloys and non-ferrous netal s
rolling industry expresses the need to nmaxim ze the 15 efficiency of their
rolled netal manufacturing process. In general ternms, this means that there
is a wsh to operate at higher rolling speeds and to produce nore

mar ket abl e  prwEDERSSPEYBLPeCA@PPRY, SHDPPERAABLOYSnANDy NONLEERROFS,| 5o a
wish to mn t e h g hent om0 strakem t o achi eve
a given Iev&ﬂ%ﬁﬁslEﬁaﬁﬂﬂ%ﬁfA%@tﬁéfﬁeégb ?gﬁtgghreqU|re that quality and
surface finish be not conprom sed. The invention thus provides an oi
conposition for rolling mlls that enables to prepare enul sions which 25

affords the followi ng custoner benefits: - a high reduction ratlgl one
pass reducti GRei s DIEFCHOSt (EASES JaChi VAT €35 - an excel'Fent Strt'Acé fi ni sh:
- an easy, B%@dl|66b@ al@ok@ngﬁﬁhaFga Fet-epus andwow i Enconsanpticen; - a
| ong emul Sion life er roll life: and - %omerysgﬂ§£;gvgg¥ to

di ssol vé& €opper s%??s e e SPAVERiTor T s “BFf ekti ve on any type of

f0|i®nganQQrmddﬂdﬁgﬂdﬂﬂdenmrhuotxoddlm@eakduwn,|¢Q@@%@dﬁai@Yénénd

fInIShln% mggf%odé metals.

The copper, copper alloys and non-ferrous metals
rolling industry expresses the need to maximize the
15 efficiency of their rolled metal manufacturing process. In
general terms, this means that there is a wish to operate
at higher rolling speeds and tO produce more marketable
products per operating shift. Additionally, there 1s also a
wish to minimize the number of passes through the mill
20 taken to achieve a given level of reduction. Both these
routes reguire that guality and surface finish be not
compromised.
The invention thus provides an oil compcsition for
rolling mills that enables to prepare emulsions which
25 affords the following customer benefits:
- a high reduction ratio : one pass reduction 1is
in most cases achievable;
- an excellent surface finish;
- an easy handling;
30 - a long charge life;
- a low oil consumption;
- a long emulsion life;
- a longer roll life; and
- a lower sensitivity to dissolved copper salts.
35 The invention is effective on any type of rolling, be
it reversible or not, on breakdown, intermediate and

finishing mills.




WO 01/ 59046 PCT/ EP01/01381 Especially, the invention exhibits high
reduction and rolling capabilities while providing an excellent strip
surface finish when rolling at high Speed. The prior art does not teach or
even sugg®Q01AM6 5 j nstant invention. Thus, the inventionPEFETIYUES81,

wat er - sol ubl e copper, copper alloys and non-ferrous netals rolling oi
conposition conprising a base stock oil and, based on the total weight of
t he conpositi @spetQallfr,omte t on889%4 ipnetshabliysf tomll red30% &y awdi ght of
a conbi nat i.qn _of 10est of at ' ith a le gNd -

t et r aest & of " fgspgggg?gaﬁ%thWhg%%t é%%f%#?%%m fHESe?%EMaé?ghtSﬁgﬁgester :
t et r aest erunfatdeo fomisdi ¢hecomsildatricor r ARGMFEHETG 1: 20 to 10: 1, preferably
from1:10 to &L apder fLom 0302 toc2% cpreherabl yefsomiPhedio 19eby

wei ght of an azol e derivative. 20 By "internediate cold" is herein neant

t hat Bhe insgmper atice'%$-he anbi ant tenperature for the copper and copper
al l oy ingot. Byychot:w®l kihnrghriisnheseiwi deant tdwatet heolenper abwper 25 is
around 750C for the copper and copper. alloy in i ccaordi to

enbodi nerficPiHe oﬁﬁl@é%posﬁppon P%Bfﬁg%rggéprigggflggse 66%q%ﬁe t%?gl

wei ght ofcdrie s icanposi ¢, s fnome0 phsteo 20%lof oal miaxicur opte@t Abxyihgt ed 30
al cohol s (having fram5i t 5 ns atons and preferably from12 to 15
car bon afﬁ#f%‘K%”éﬁﬁéigﬁﬁﬁg;6F%g%%ﬁﬂglﬂ%ixture, a mxture of ethoxyl ated

al cohol s sold by 1 G funader! tEadeifdnes PSEABERERYC(FYOR7 ‘and CHyper néry(r) A60
can be used, the,;Synperoni & nAhddypar ner(r) A60 weight ratio 35

r ef er abl rangi from1l:10 to 10:1. The inventian further provides a
-Brocess fgr prgpa?rn@ monoester of a fatty ac1% with a po¢yéﬁ ancfj

. a tetraester of a fatty acid with
pentaerythritol; ‘
15 the weight monoester : tetraester ratio of said

combination ranging from 1:20 to 10:1, preferably
from 1:10 to 5:1; and
- from 0.02 to 2%, preferably from 0.05 to 1% by
weight of an azole derivative.

20
By “intermediate cold” 1s herein meant that the

temperature 1s the amblant temperature for the copper and
copper alloy 1ngot.
By “hot rolling” is herein meant that the temperature

55 is around 750°C for the copper and copper alloy ingot.

According to one embodiment, the 0il composition
further comprises, based on the total weight of the
composition, from 0,1 to 20% of a mixture of ethoxylated

30 alcohols (having from 5 to 15 carbons atoms and preferably
from 12 to 15 carbon atoms). As an example of such a
mixture, a mixture of ethoxylated alcohols sold by ICI
under tradenames Synperonic® A7 and Hypermer® A60 can be
used, the Synperonic® A7:Hypermer® A60 weight ratio

35 preferably ranging from 1:10 to 10:1.

The invention further provides a process for preparing

the o0il composition.



the oil conposition. 3 WO 01/59046 PCT/EP01/01381 The invention further
provides an emul sion containing the oil conposition and a process for
preparing this emlsion. In additios, the invention provides the use of
the oil Woawvsosi tion of the invention to prepare enul si oRSTIERDESIA® toO
be used in a copper, copper alloys and non-ferrous netals hot or cold
internediate rolling process. The invention also provides a process for hot
rolling coppgl. G¢ARREE: klqxﬁﬁﬁﬂgfq995¢§ﬁéQUgnnﬁ%ﬁh§ﬂ§ﬂﬁe$§mtaﬂ$Eng
conprising applying an effective anount of the epulsion of the invention.
Fi nal |y, théie ¢hventdopeptbvPlesithe tsePBPCEhe Bl POPTR S hot“ %I 1 i ng
process or,if:8h internediate rolling process. 15 The invention is now

disclosed in nore details in the follow ng specification. Figure 1, shows
the curves obt@i Add*wheh' pfoft FAgThe"cd 8F%F€é§chLﬁ§iéﬁftgﬁiﬁfl%gainst

the duratb@posfcibe o20 drestiivedouss, tohemepsireg canlemsdrsi oniofndd@ pri or

art and _an enulstpn of the inventio iqur 2 1S, a a hew he
appl i ed ?%Iﬁ?ﬁgl?hfhelninatéﬁﬂﬂ%?%T 3§¥Eﬁgut%é%ﬁﬁﬁ%e?ggfpﬂ%@sgﬁ%ﬂ%ﬁ%n usi ng

an enul stoal eof htheopr ot dartitandedn aérukrsilonref PrRESiSHventi on. 25 The oi

conposi tions of the Lnyention &r e, nealsoil . gopeentr ates iganeral | ynd nt ended
to be diluted In water to :ﬁfve ol -in-water emul sions. The base stock oi

i s any ofbPPypi calPpresed e  309fi BPE 6F TF ST meti @t e cofd o hot
][gljlnl:oﬂg-%é&pflé@i!%ﬁ a@%ﬁ@’fifrﬂgmaﬁi of £ napht-henkeouRer aftf imicc dases oid soare made
e crutgeognge%t?gn. ave rel atively high al kane contents (high paraffin

Finally, the invention provides the wuse of the
emulsion in & hot rolling process or 1in an intermediate
rolling process.

15

The invention is now disclosed in more details in the
following specification.

Figure 1 shows the curves obtained when plotting the
copper loss in weight (ppm) against the duration of the

20 test in hours, when using an emulsion of the prior art and
an emulsion of the invention.

Figure 2 is a graph showing the applied rolling force
in ton/meter versus the number of passes, when using an
emulsion of the prior art and an emulsion of the invention.

25

The oil compositions of the invention are neat oil
concentrates generally intended to be diluted in water to
give oil-in-water emulsions.

The base stock oil is any oil typically used in the

30 field of intermediate cold or hot 7rolling. It can be
paraffinic or naphthenic.

Paraffinic base oils are made from crude oils that
have relatively high alkane contents (high paraffin and
isoparaffin contents). Typical crudes are from the Middle

35 East, North Sea, US mid-continent. The manufacturing
process requires aromatics vremoval (usually by solvent
extraction) and dewaxing. Paraffinic base ©oils are

characterized by their good viscosity/temperature



i soparaffin contents) . Typical crudes are fromthe Mddle 35 East, North
Sea, US md-continent. The manufacturing process requires aromatics
renoval (usually by solvent extract4on) and dewaxing. Paraffinic base oils
are char 3@ evi%4d by their good viscosity/tenperature 4 \ROTEEALB3Eb

PCT/ EPO1/ 01381 characteristics, i.e. high viscosity index, adequate |ow
tenperature properties and good stability. They are often referred to as
sol vent neutr=alteriwheres ,sol vent higansytdratsithe ibdee , oi dd¢rasatbeepow-

sol vent-refined and neutral n t t ihits of t BH: oAN

al t er nat i VERFESi gnat i%ﬁép%t}?%hg\?lgsgggﬁ yQ??%%)h(l(t?M )Tk%?sjeé%%l . They are
avai | abl ecefiarrad | co ange sofl weingc owsd i &L S f r BREFFGHC SR THd| Be®TFs (et

viscous frightstack,. NapaLhesle, base vakks dasue.ca nahur aldyedaw peancpol nt,
10 are wax-free an vlhav‘e excel l ent solvent power. Solvent . extraction and
hydr ofr edthienttieancbe dsedft o'¢edtee Phe pﬁgl%ﬁ%/‘f:??%té?"ﬁnﬁlteiségél@%tlgn‘t. A
preferred base,10iliisoan-hydnatkeated) paald icil. Meayrake kyafhelbase oil
typically has a viscosity from10.to 150 frcOSn'g at ﬁ?C referaply.fram20 to
50 cSt at'’40€Ll}n "PREScOnbi HaPFBhtof the Tono and tetra esters, the fatty

acid of thedmnoestiethtwmsdlr.om 16 to 20 carbon atons 20 and preferably is

oleic acid. The l.yol. of the e i s, preferabl yogl yegrol.~iFhe fatty
acid of the te'arygfce%s er a%a eroér;rnPjI% tﬁéséca car bon a%gnsoand prefpe_orlabl_y is
ol ei coaciake 25:aFhd razol ender hwati vexis! yemer a3 YV &t e X T r omtHE  gr oup

consi st n%?tqaﬂﬁ yLthi azoh &« Adh@kdld Mcdazobe angkd aRcarydahiazale

Exanpl es an aryltriazole include benzotriazole, toluol triazole and
tol uyl troazotc]l B0 Bl s G ar yl i mi dazol e i ncl ude benzi mi dazol e and
2- (5-am nopenty| },rbenziardagote. oil is an hydrotreated paraffinic

neutral.
15 The base o0il typically has a viscosity from 10 to 15C
cSt at 40°C, preferably from 20 to 50 cSt at 40°C.

In the combination of the mono and tetra esters, the

fatty acid of the monoester has from 16 tO 20 carbon atoms

20 and preferably is oleic acid. The polyol of the moncester
is preferably glycerol.

The fatty acid of the tetraester has from 16 to 2¢C

carbon atoms and preferably is oleic acid.

25 The azole derivative is generally selected from the
group consisting of an aryltriazole, an arylimidazole ana
an arylthiazole.

Examples of an aryltriazole include benzotriazole,
toluol triazole and toluyl triazole.

30 Examples of an arylimidazole include benzimidazole anc
2-(5-aminopentyl) benzimidazole.

As arylthiazole , benzothiazole may be used.

Preferred azole is toluol triazole.

35 The o0il composition may comprise classical additives,
such as surfactants, coupling agents or cosurfactants,
friction reducing agents or lubricity agents, corrosion

inhibitors or anti-oxidants, extreme-pressure and anti-wear



As arylthiazole , benzothiazole may be used. Preferred azole is tol uol
triazole. 35 The oil conposition may conprise classical additives, such as
surfactants, coupling agents or cosusfactants, friction reducing agents or
| ubricit ywagewges4s corrosi on inhibitors or anti-oxidants, exI/EPEOPRSESSUre
and anti-wear 5 WD 01/59046 PCT/EP01/01381 agents, bactericides and

fungi cides, anti-foam ng agents, anti-rust agents. However, an inportant
feature pfothe ipyeptiroRihsst hatd thegoidideenpositiofvaandgt hesefare al so
the emul sion, do 5 not conprise nonyl-phenol surfactants, which are

consi derfddr 1 110'5@i&F Erivi ronment  probl ens. Exanpl es of anti-foaning agents
are silicone thasedr, espeochabtiyapol ydemethybsi koranevebExampl ess ofhagor r osi on
i nhi bitors are. hindered phenols_.1 inc dialkyldithio phat

( ZDDP) . nBF%s(%)m%%ﬁ%éﬁ%Ppraggugg%%%a(%n igagért%g%n$§“g?g§“dif§ﬁryl
phosphatre;t dictodecyd pbosphithenot r sakkyEphosphat@icsuchcas onsidered
tri(2-ethyl hexyl) , tr] -«-1 phosphate (TCP), zinc dialkyl (or
diaryI)df%H#%%%%é%ﬂgﬁggﬂﬁg%ixg%&%gé%%bspho-suIphurizedjfatty gils, zinc

di al kyl di t hi deeabamt ePf neteapt obenzet MR %, 2861 phutt zed® f%ﬁ%%ﬁxﬂls,
suIphuriéggggfgjmymgblgaqﬁgﬁﬁ§z§gl@k@ﬁ@_acid, al kyl and aryl

pol ysul phi'des, sul phuri zed sEern1oiL, sul phuri zed gln r@Lgoﬂupﬁ%ﬂéﬂuu
chl ori de tredt&d"H&dtt y°20°6F F§S Ehl or Pxant hat € 'ceryl” drtoride
chl opi natred - par affaniel witdis;ochbephaated (papaffin wax sul phi des,

chl ori nat ed raf fin wax, and_zinc dialkyl ( Laryl)dithigophas es
(ZDDP), tricr %ﬂﬁ&ﬁ3§pﬂgtgxff85f,p‘Fﬁﬁ%ﬁ%yf%%%s%%g%ew%?kaggﬁi%a%?%%
phosphatd, 1 sespecbhvebyat 25 Exainplesy bf pbospbsken itiiddit.orsngirhate
antl-oxidant s afe 3)@ CAle SEAVENGENS, SUCh, A% phenali G antiox dants

ered), a

n1n|§aantioxidants, orbano-cogper sal

(staicﬁ%% hi nder | ) , ~ t%
hydr oper G5GRles deébrposErslkyutdi at @§aryl) dithiophosphates  (ZDDP),
15 phospho-sulphurized fatty oils, zinc
dialkyldithiocarbamate), mercaptobenzothiazole, sulphurized

fatty oils, sulphurized terpenes, sulphurized cleic acid,
alkyl and aryl polysulphides, sulphurized sperm oil,
sulphurized mineral oil, sulphur chloride treated fatty

20 oils, chlornaphta xanthate, cetyl chloride, chlorinated
paraffinic oils, chlorinated paraffin wax sulphides,
chlorinated paraffin wax, and zinc dialkyl {or
diaryl)dithiophosphates (ZDDP), tricresylphosphate (TCP) ,
trixylylphosphate (TXP), dilauryl phosphate, rescectively.

25 Examples of corrosion inhibitors or anti-oxidants are
radical scavengers such as phenclic antioxidants
(sterically hindered), aminic antioxidants, organo-copper
salts, hydroperoxides decomposers, butylated
hydroxytoluene.

30 Examples of anti-rust agents are amine derivative of

alkenyl succinic anhydride.

Further elements on base oils and additives can be

found in "Chemistry And Technology Of Lubricants", R.M.

35 Mortier and S.T. Orszulik, VCH Publishers, Inc, First
published in 1992.



hydr oxyt ol uene. 30 Exanples of anti-rust agents are am ne derivative of

al kenyl succinic anhydride. Further elenents on base oils and additives can
be found in "Chenmistry And Technol ogy OF Lubricants", R M 35 Mortier and
S.T. O szWA®/5946H Publ i shers, Inc, First published in 108ST/EB0LAAB$1

01/ 59046 PCT/ EPOL/ 01381 The fol | owi ng i s an exanple of content of the

wat er- sol uble oil conposition of the invention (the percentages are

wei ght per centtages dddsed ron theatotalammdieghtf ofCRRBNtcEHPOSTE | BAYEL "5 -
0.1-10% of ;trial kyl; ( 0i 0% 6k ibhi aldkyd (E3ckpa eesphate
ester; f‘ f%%of(y%e % éérgnbgg%or?af gtée 1-0. 5% of‘ am nggl Ky If( Q

al kanedi olre( CRe 8yht  BerTaqdrer basqﬁ%ﬂ L@élno?h%cz‘%)a]ani”ﬁég 102 t%% of a

gl ycer ol fiatityyyacid (Cl6- 20) ester - 5 15% of pentaerythritol tetra
Cl

fatty aci 6- 20) ester; 0% o[ ng ~4-hexyl 2-cycl ohexen 1-
15 ocbanoi ¢ acid: * 6 % et h%&wja)f%jd @ to%o? Cs-is, conprising 2-10
CH20 groups) ; - 0,0590532%@% iflt&iﬁibk}dbf@z\l&t infEysphd @59 49 of sil oxan

based pol yner; 20 - the bal famceqp % ic Iube base oil or a
m xture of naphthenic base” 0i F's: er SO le oi | nEositi on of the
i nvention is prepared by° bbendf ngmtrh@abé&éb @i b aﬂélkﬁﬁedéﬁ éfFzingredi ent's

25 under stirring or wth apy.m xipg,deve ce> armleéerabl y whilst controlling

the tenperature so that is does not_ exceed %n nore pr ef e&ablx 35C.
An oilb-in-water emul s? oh§s Pr epar 8y B | mf}fg acid  [Cie-z0
ester;

. 5-15% of pentaerythritol tetra fatty acid (Cis-
20) ester;
. 0.5-1.0% of 5-carboxy 4-hexyl 2-cyclohexen 1-
15 octanocic acid;
- 3-6 % of ethoxylated alcochols (Cs.;5, comprising
2-10 CH,O groups) ;
- 0.05-0.3% of triazole derivative;
- 0.05-0.4% of siloxan based polymer;
20 - the balance being a naphthenic lube base oil or

a mixture of naphthenic base oils.

The water-soluble oil composition of the invention 1is

prepared by blending the base 0il and the other ingredients

25 under stirring or with any mixing device, preferably whilst
controlling the temperature so that 1is does not exceed

50°C, and more preferably 35°C.

An oil-in-water emulsion is prepared by diluting under
30 stirring the oil composition of the invention in water.

An interesting feature of the invention is that 1t 1is
possible to use hard water having up to 200 mg calcium
carbonate per liter.

It 1is preferred to use deionized water which may

35 previously have been warmed to around 35°C.
The emulsion generally comprises water and, based on

the total volume of the emulsion, from 0.5 to 30%,



30 stirring the oil conposition of the invention in water. An interesting
feature of the invention is that it is possible to use hard water having
up to 200 ng cal cium carbonate per Titer. It is preferred to use deionized
wat er whi¥@ 083046 35 previ ously have been warmed to around BSCEPOESL | sion
general ly conprises water and, based on the total volune of the enul sion,
from0.5 to 30% 7 WD 01/59046 PCT/EP01/01381 preferaa%g from1l to 20% by
vol une, fefhenlniyt €ooposiltiono ThRE%copper albdyaeto chtife i9vention
applies are 5wgqxqcopper al l oy, including brass and bronze all oys.

Exanpl eSO Hoh-ferrous netals to which the invention applies are nicke

and nickel alloys, zinc and zinc alloys. The hot rolling process can be

the classical; 0LE5Eer 1011k 4 s gensrahl y1ear fiednoubn akpplt eaperat ure of
ingot 750C. The cold internediate rolling process can ge t he classical

pr ocess.art qg@@%ﬁe?%}¢yfch??%%@l%%tb%fsﬁnﬁggnFroPéﬁp§} Pufe. 15 The

rol ling process.:i;s1 4 efer abhy reatrrtied rettta lon cdbreakdownber frivershiong nills,
The instant_oil-in-water —conposition allows a_sjignifi.cant .r ron of the
nunber<ﬁpp%k%%e%¥eVWi%k%%n@gﬁt?b%ETPp?#%?yaftZzhglé%gngfgghggzg %ér 20 of
passes was typically 3-10. The enul sion of the invention allows |owering

this number by 1 pass, whigh L§Recy gl i gant Liprovenent. hendhe
rolling process is carried UP_In a breakdown mll, the emulsion
prefierablly conppieseszlBasedaonitfe ®otalat 25 voPUIREL6f “Ehe €hulSiHn, from 2
to 3% by,ypdume of the oil conposition. Wien the rolling process is

carried out in a finishing mll, the emsion Sreferablg conprises, based
on the total The cold intermediate rolling rocess an e

classical process. It 1is generally carried out at ambilent
temperature.
15
The rolling process 1is preferably carried out on
preakdown or finishing mills. The instant oil-in-water
composition allows a significant reduction of the number of
passes. With conventional prior art emulsions, the number
20 of passes was typically 3-10. The emulsion of the invention
allows lowering this number by 1 pass, which 1s a
significant improvement.
When the rolling process is carried out in a breakdown
mill, the emulsion preferably comprises, based on the total
55  volume of the emulsion, from 2 to 3% by volume of the oil
composition.
When the rolling process is carried out in a finishing
mill, the emulsion preferably comprises, based on the total
volume of the emulsion, from 4 to 7% by volume of the oil

30 composition.

The following examples illustrate the invention
without limiting it. All parts and ratios are given by
weight, unless otherwise stated.

35



vol une of the enulsion, from4 to 7% by volunme of the oil 30 conposition
The followi ng exanples illustrate the invention wthout limting it. Al
parts and ratios are given by weigh8, unless otherwise stated. 35 8 WO
01/ 59046 POMLS0s/ 01381 Exanple A conposition is prepar ed?GFERPMIIBYY t he
ingredients of Table 1 in the order in which they appear in this table.
The tenperature is nmaintained at a nmaxi mumof 50C to 5 ensure a conplete
di ssol uti on amkdwgrimgenei sation of the ingredients without inpairing the
properties of the emulsion..J----- di got s Cpphent - s(wWE%
Hydr ot r eat ed ﬁéﬁﬂ%ﬁéﬁ%?(§£§%ﬁRr?%ﬁf%§§g%%m£%%§§3%sgo drotre% ed

napht henitabasel oith (t1E0 @Stent 140G 139 50nePoRPBPASt Wyl st bXanédfsper sed
silica cogpound 010 (def pamapt ) D rtes t iabutyl mpar@ahesof (sarvd oxicdant )
0.20 Trioctylphosphate ester (extrene-pres ube agent) 3.00 Pe;r%%%um

sul f oRat eeT(SUrS aét &P 1280 dAﬁ?ﬁb\é’fh?Ppradbin gGESPBuPrEry 0,

Tri et hanol amhe {cosur fachant) 2.0 1irGnycerohe nopeolpeatte eest ert (| wlwei city
agent) 5.0 Pentaerythritol tetraoleate ester (lubricity agent) 8.40

5- car boxyEHHeXy1 - 2- cycl ohexen 1-octanoic acid 0.70 (corrosion inhibitor)
Et hoxyl ated al cohols * (surfactants) 4,50 Toluol triazole (corrosion

i nhi bi tor7/ copper 0.20 passivator) * fﬂﬁﬂﬁrf of C12-15 al cohols 10 - sold
by I Cl underthe tradenare—Synperonic{—, ,
Ingrealents Content
(Wt %)
Hydrotreated naphthenic base oil (20 cSt at 40°C) 33.50
Hydrotreated naphthenic base oil (110 cSt at 40°C) 39.50
Polydimethylsiloxane dispersed silica compound 0.10
(defoamant)
Di-tertiobutyl paracresol (antioxidant) 0.20
Trioctylphosphate ester (extreme-pressure agent) 3.00
petroleum sulfonate (surfactant) 2.80
Aminoethylpropanediol (buffer) 0.30
Triethanolamine (cosurfactant) 2.00
Glycerol monooleate ester (lubricity agent) 5.00
Pentaerythritol tetraoleate ester (lubricity agent) 8.40
5-carboxy 4-hexyl 2-cyclohexen 1l-octanoic acid 0.70
(corrosion inhibitor)
Ethoxylated alcohols * (surfactants) 4,50
Toluol triazole (corrosion inhibitor/copper 0.20
passivator)
* . mixture of Ci, .5 alcohols
10 - sold by ICI under the tradename Synperonic®
A7 : 0,6%
- ethylene oxide addition polymer sold by ICI
under the tradename Hypermer® A60 : 3,90%
15 The characteristics of the composition of Table 1 are

set out in Table 2.



A7 . 0,6% et hyl ene oxide addition polynmer sold by ICl under the tradenane
Hypermer(r) A60 : 3,90% 15 The characteristics of the conposition of Table
1 are set out in Table 2. 9 WO 01/%9046 PCT/EPOL/ 01381 TABLE 2 Q |

concent r ave oisrog6 Met hod Typi cal before dil ution charact er i RGVERIOES] our
(ASTM 1SO 2049 L 2.0 Density at 15C C/m ASTM D 1298 0.9225 Pour point C

| SO 3016 -24 Viscosity at 40C St ASTM D 445 48 6—Neut+ratt+zat+oen—KO5 ngy/ 9
ASTM D|974 1.9 (nunber ASTM D 94 2fdLE Saponification KO ng /g_nunber

Total base Tumber; U--1rrg/9|503719 mul si Ls_prepared b
di | uti h§1an@ERCSPEFARg the ol “compbsi tlpgnpho?gTabl <9{ip n°dei 8n| zed \)Nat er

prewar med rb@e 35CutIbe characteristics of the obtai n(=@lhéﬁaF§?§hSéF€S gi ven

!angglppigHg ,@E&E)nn“l Enu'?'?“ Met hod E§@'§@£9 StdbllltyLQj @he GWbNbbi
. 0% emu-si-on—(at—+oont-tenperature, for 20 hours)y pH Val ue
of fres he6%: LASEM Es806 (v/ v/edul si on A&TMEC1 270 90 The dmiPsion
3; a?! : : EEYQ vvas determ ned according to| thesfobhowi ng procedurgs 470 nl of
i sti r-eom i
VlSCOSlty at 40°C ZSt ASTM D 445 48.6
Neutralization - KOE mg/g ASTM D 974 1.9
number 4J
Saponification KO= mg/g ASTM D 94 28.1
number |
Total base number KO= mg/g ISO 3771 9.3 ]

An emulsion is prepared by diluting under stirring the
0il composition of Table 1 1in deionized water prewarmed tO
359C. The characteristics of the obtained em.lsion are

given in Table 3.

TABLE 3

Emulsion : Method |Typical

characteristics

Stability of the 6% " Mobil 1.0% cream
(v/v) emulsion (at
room temperature, for
20 hours) 1

pH value of fresh 6%E ASTM E 8.6

(v/v) emulsion at 20°C, 70-90

V. The emulsion stability was determined according to

the following procedure. 470 ml of distilled water at room
temperature or test temperature were measured into a 800-ml
10 beaker. A 50-ml stirrer having four paddles was attached to
a stirring motor so that the paddles were positioned 25mm
above the bottom of the beaker. A 50-ml dropping funnel was
positioned such that the outlet was 15mm from the beaker
wall. The stirrer was turned on and the rate adjusted to
15 1000 rpm. The sample was then heated up to a temperature
of 35 + 1°C. 30 ml of the test oil were added to the



tenperature or test tenperature were neasured into a 800-m 10 beaker. A
50-m stirrer having four paddles was attached to a stirring notor so that
t he paddl es were positioned 25mm aBBve the bottom of the beaker. A 50-ni
dr oppi ng W@éP04gas positioned such that the outlet was 1BFHEFPHISEhe
beaker wall. The stirrer was turned on and the rate adjusted to 15 1000
rpom The sanple was then heated up to a tenperature of 35 + 1C. 30 m of

t he test d}idpéj&ﬁfge agddest 1 oThhe dk®ppPWBg01/B30462 PCHAERGL/BL 381ch dESPHI ng
funnel. T ropping rate was i d.su t I, il 20
transf erragg‘ t%h%)hgl\%atwéars V\%%%?%P%L%&?ZE)g gglgqrr}g%séeg}hgltstp?rnriln2gwmgs hen
conti nuedsdfaamdan atith t$ohat ing0wsecohds WIte ! skirpl 81t 8APeFallife was

mai nt ai ned, a CyrnThe resul 1ing enibshonawasepa£dnk nhoa ans00and
gr aduat eﬁcy%?%%%?é ana al | (gw to sr!t;%lnd at irjoomterrper ture for S%§‘pnciur S.

Af t er 520 Ifdur's’,C t hBhappesUlayérd (F8F otPer #am BOOTTY was S edd i'n Vol une
per cent . g]road'ctl XRER| WM'MJE%ENGaEMV\aR&i stkhastagrepaned chypedisltutrieng a
prior art” ol conposi tion i C as the conpositi et t 1N e 4
TABLE 4 | et SHUE Torft Bt %Q/wh%w?\rapﬁ?%eﬁ%eﬁa%%%?l ?%géogsf%t%mq
39.0 Naphtdreni cyvdaseai li 22 108te ate4BC)t 36.0 Tap water 0.5 Petreol eum
sulfonate 3.0 Amno ethyl alkanediol (C3 to Cc) 0.3 Trioctyl phosphate
ester 3.0 Trialkanol anmine (C2 to C4) 1.0 b5-carboxy 4-hexyl 2-cycl ohexen

1- octénoic acid 0.7 Ethoxyl ated nonyl phenol (5 ethyl ene oxide groups) 0.7
Et hoxyl at ed nERHERIMENTATI FE8TEN@&ENe oxi de groups) 2.4 Al kanol oleic acid

ester (C2 to 9§121§§k4is first prepared by diluting a prior art oil

composition which has the composition set out in Table 4

TABLE 4
Ingredients Content
(Wt%)
Naphthenic base o1l (100 cSt at 40°C) 39.0
Naphthenic base oil (22 cSt at 40°C) 36.0

Tap water

Petreoleum sulfonate

Amino ethyl alkanediol (C; to Ce)

Trioctyl phosphate ester

Trialkanol amine (C, to Cy)

5-carboxy 4-hexyl 2-cyclohexen l-octanoic acid

Ethoxylated nonylphenol (5 ethylene oxide groups)

N to o le b o W O
B (o o o W,

Ethoxylated nonylphenol (10 ethylene oxide groups)

=
w
S

Alkanol oleic acid ester (C, to Ciz)

15
Two emulsions are prepared by respectively diluting
the oil compositions of the invention and of the prior art
in dionized water.
Both emulsions are tested on copper to assess the
20 surface finish improvement. The tests are carried out on
copper strips in the following way.
All surface blemishes are removed from the test copper

strips with silicon carbide paper. Each side 1is polished



15 Two emul sions are prepared by respectively diluting the oil
conpositions of the invention and of the prior art in dionized water. Both
enul sions are tested on copper to addess the 20 surface finish

i mpr ovendy@01/3%946 t ests are carried out on copper strips iRFHHIMOLEL owi ng
way. All surface blem shes are renoved fromthe test copper strips with
silicon carbide paper. Each side is polished 11 WD 01/59046 PCT/ EPO1/ 01381
with sikiiean €arbide graaimsiepi ckednwi thickgphdwothcotr t ®3d ndt sCORE@™i t h

i so-octane. The strips t nd |y i st aknhessstieelnifor ceps.
Af t er pB‘Pilgﬁieﬁle,dsewalc S”%,J;SDOQ?%H%SEE% \%\/i%trﬁpiégorﬁ%% a%t to renove t.fﬁ}g gr ai ns
and i menséd &4 mbe$s esheeso-orieaies - TRETSET ifs B thenfefovéd #r om t he

wash sol.vent, . dr ed W thsaiscanc weh ghedote the aearest aQdl irigrsa@ nl of
the test netal processing oil enulsion are gregared and éogr 1 Qﬁ%re
vei ghed inwicc € Tafd: et @PAsT onl "Safpl €PF s3F nit Foftc &G Nt 250 f1 ask.

10 The qLrCoRPererst ridpsi &t evttienaimensedeighedt he theasksiresnt &.0i ng t he
enmul sion sanpl es and the flasked are . corked. The f ked are.pl aged into
an oven "t O?eWger uFEeofte§gc For*a Si*\c/)gﬁelsts-e[rél% pée'?l?oggu tg £he ‘end of
this perireghartdie fhasksoare 1wict kdreawre i diBed r owi theadveracTheths 58 ar e

removed fromthe test [ Washed, m th acetone to renove water and
with iséi%ctane tlontrreon?e;g/wé&?h{e)&(s)?l " They are dried with air and then,

wei ghed to t Henedrest cOpbeny. SATRREL heFet esheRycl B eafche Cdlr?i éd'ut by

rei mrer %ilg;% 20t he, stripschat eptheon gisall destnganpkes,] seamrki ng < he
flasks an p}ﬁ acing theminto the ovent_at the sane tenperat uretand for the
same pericotkass befbre. TTRENTEL al2ssBE2Gre t Hey “cal Tl atéd’'f of each strip

as fol . QWperARntosst ifony soMa-gMen test period.
At the end of this period, the flasks are withdrawn

15 from the oven. The strips are removed from the test
emulsions, washed with acetone to remove water and with
iso-octane to remove the oil. They are dried with air and
then, weighed to the nearest 0.1 mg.

A further test cycle can be carried out by reimmersing

20 the strips into the original test samples, corking the
flasks and placing them into the ovent at the same
temperature and for the same period as before.

The metal losses are then calculated for each strip as

follows
25 Loss in mg = M1 - M2
or
Loss in ppm = (M1-M2) /M1 * 10°°
With
30 M1 = strip weight before testing, in mg

M2 = strip weight after testing, in mg
Figure 1 shows the curves obtained when plotting the
copper loss (or copper dissolution) in weight (ppm) against
the duration of the test in hours.
35 As can be seen, with the emulsion of the invention the
copper loss in much smaller than with the emulsion of the
prior art, which means less chemical attack of the copper

strip leading to a surface finish improvement.



or Loss in ppm= (M-M)/M * 10-6 Wth : 30 M = strip weight before
testing, in ng M = strip weight after testing, in ng Figure 1 shows the
curves obtained when plotting the cdgper |oss (or copper dlssolutlon) in
wei ght (pP@01488bnst the duration of the test in hours. 3BCHEPMAHYe seen,
with the enul sion of the invention the copper loss in nmuch smaller than
with the emul sion of the prior art, which neans | ess chem cal attack of
the copper strip leading to a surface finish inprovenent. 12 WO 01/59046

PCT/ EP01/ 01381, The, enul.sians, of tBEe 'rﬂ)’e%t ian and ofr thee ppir@brardyrc Were
then tested on %rass to neasure the rolling force _inprovenent._5 Figure 2

is a graphrshowisry tlestappl Ped br@ss ngof d?%‘%sut"‘h ¥ | 6O onI'Fet e L Yer sus
the nunbep of . passes. It can be seen that when the nunber of passes

i ncreases, the di fference bet ween the enuls on of %, prior. art aqg t he
emul §i on of tR&SIATeRt i6n 4 rtrEase3 Ot HaT 16 Foﬁpphd or'ée ety & Ways
smal | er WhtHeEQQCGHUh$m@Be@fVEB§usIﬂhenhumbeth@ﬁ wietsketshe emul si on of the

prior art. Since the lower the rolling force, the Hﬁﬁg the enulsion, it
can be inferréd tHAat ngF ofify ™ |s%5 Re erini si on "of the |nvent|d§n%etter t han
that of therpekes arhe buf fEFeaksobehechinghér the itineroof tipasseser t he

better the enuls h entfon-as coppared-to the enybsioncgt the
prior artff13® ?596ﬁ%§%%$yEP 1/01381 CLAINS 1. vatér-soluble copper,

copper akb@ysnandOﬁ@ﬁ-b@lﬁ@r@d&@Y@eﬁﬁ%&%%ﬁeﬂ%ﬁ&h%ﬁ%e%%H%FER% %ot “2€1 i ng
oi | conposi,Lien cOoMPLLSLAgHAhaserst acknoblt and, phased s .t he

Since the lower the rolling force, the better the
emulsion, it can be inferred that not only 1is the emulsion
of the invention better than that of the prior art, but

15 also the higher the number of passes, the better the

emulsion of the invention as compared to the emulsicn of

the prior art.



total weight of the conposition from1l to 80% dv weight of a conbination a
nonoester of a fatty acid with a pc-_ of and 10 a tetraester of a fatty
ar:--d with pentaerythrtol; the weilght nonoester : tetraester ra of said
conbi natiwooasgsng from 1:20 to 10:1; and from0.02 to 29BGYEMYML of an
azol e derivative. 15 2. Water-soluble oil conposition according to claim
1, further conprising, based on the total weight of the conposition, from
0,1 to 20% of a m xture of e:hoxyl atiediMmal cohol s having from5 to 15
carbons atons and preferably 20 from 12 to 15 carbon atons. 3.
Wat er - sol ubl e oil conposition accordin_to claim 1 or 2, conprising, based
22 the E.otal vvgit_)rd-:v\zf the conposition, from3 to 30% by wei ght of,said
npi nati on. er- ubl e_0j onpasi.t,Len in - one
claims 1 to 31 coﬁrﬂpar%%gl n%?f a*sée)d %ﬁb%ﬁg’ t o?g}pb\lﬁgi g%?%fo}% t_ﬁaerg(go%&dg' ti onOf
froms0. 05et001% ofictal d azoFermaerpvat i ¢1930 283 Wt%r - sot ubt’e of o1l |
ConpOSIté&ﬂ@é&f@fgﬁnQoRBrﬁ@XHQOQQ ofsel akpeKl 410 4andhereisrdsaid wee ght
nonoester tetraester ratio ranges from1:10 to 5:1. 35 6. Water-soluble
oi | conposit i orc ageordf ngto“any 6ne “6f ‘claims 1 to 5, wherein the fatty
gf;;}lcof t_hg mingﬁbe%ﬁgg%%r%m jlzéi@ﬁtZchar bonbatenscand -preferably is
~acid. PCT/ EPO1/01381_ 7, - sol.ubl.g oi
conposi ti on accor di rig "t9' 4y one” " of é?%%%sa{i?x\\gg?ﬁv\%e?éfhgtlhgkgol XOl of
wlt

t he ippnoester is @l yceroltebraester of a fatty =-1d
pentaerythritol;
the weight monoester : tetraester rat-o of said
combination ranging from 1:20 to 10:1; and

_ from 0.02 to 2% by weight of an azole deri~ative.
15
2. Water-soluble o0il composition accordinZ to claim
1, further comprising, based on the total weicht of the
composition, from 0,1 to 20% of a mixture of ethoxylated
alcohols having from 5. to 15 carbons atoms and vpreferably

20 from 12 to 15 carbon atoms.

3. Water-soluble oil composition accordinz to claim
1 or 2, comprising, based on the total weicnt of the

composition, from 3 to 30% by weight of saild comz.nation.

25
4. Water-soluble oil composition according to any
one of claims 1 to 3, comprising, based on the tctal weight
of the composition, from 0.05 to 1% of said azole
derivative.
30
5. Water-soluble o©il composition according to any
one of claims 1 to 4, wherein said weight monoester
tetraester ratio ranges from 1:10 to 5:1.
35 6 Water-soluble o0il composition according to any one

of claims 1 to 5, wherein the fatty acid of the monoester
has from 16 to 20 carbon atoms and preferably is oleic

acid.



8. Water-soluble oil conposition according to any one of clainms 1 to 7,
wherein the fatty acid of the tetraester has from 16 to 20 carbon atons
and preferably is oleic acid. 10 9.14Water-sol uble oil conposition

accor di ngwomigppeone of clainms 1 to 8, wherein the azol e BETEPSWIFH | s
selected fromthe group consisting of an aryltriazole, an arylim dazole
and an arylthiazole. 15 10. Water-soluble oil conposition according to

claim 9, wherein the aryltriazole is selected fromthe group consisting
of benzotrlazole t ol uol

i,azol.e and tol t 20 1
Wat er - sol ubl e”oi I’an(FSﬁpS’?llHrb&ﬁ éDCJte:lor%mﬁ%o Péq aj Ekgé%\%ﬁé QO ]any one
arylim d@Z0|ceLalsn§e1 ecbed f rometden grbap pOdcY@sll sef n@héf ”ﬁéﬁﬁ%ﬁe&azWe and
2- (5-am no ent benzi m dazole. 25 12. Water-soluble oil conposition
accordi n§ E/ #al m 9, wherein the arylthiazole is benzothiazole. 13.
Wat erssol ubl e oil conposition according to claim 30 10, wherein the

aryltriazole igs toluql Lty aad e@l114coﬁo{}§<t>§£t§@hubl:eoeblmgormosarw obne
according to anyone of clainms 1 to 13, r| Si. r(ljgé% nHV\/e|g % %gggpt ages
based omft e atigteall vigi ght BFetRe” clﬁprﬁoéiatt ny* <.t - 10% Fial kyl
(Cl_4) phepal ; rro@- 964 0% ofo t ehabkyl {GBndopnphasphateaesyeris ©12ia% of
petrol eum sul fonate; - 0. 1-0 . 5 % of am noal kyl (C2_3) al kanedi ol (C2_3)

. 15 WDG159046 PCT/ EP01/ 01381 - 1-4% of tri al kanol (C2-4) amine; - 2-10%
of ajglycerol nono fatty acid (Cl16-20) ester;

9 Water-soluble oil composition according to any one
of claims 1 to 8, wherein the azole derivative 1s selected
from the group consisting of an aryltriazole, an

arylimidazole and an arylthiazole.

15
10. Water-soluble oil composition according to claim
9, wherein the aryltriazole 1s selected from the group
consisting of benzotriazole, toluol triazole and toluyl
triazole.
20
11. Water-soluble o0il composition according to claim
9, wherein the arylimidazole 1s selected from the group
consisting of benzimidazole and 2- (5-aminopentyl)
benzimidazole.
25

12. Water-soluble oil composition according to claim

9, wherein the arylthiazole 1is benzothiazole.

13. Water-soluble oil composition according to claim

30 10, wherein the aryltriazole is toluol triazole.

14. Water-soluble oil composition according to anyone
of claims 1 to 13, comprising (in weight percentages based
on the total weight of the composition)

35 - 0.1-10% of trialkyl (Ci.s)phenol;
. 0.5-4.0% of trialkyl (Cs.10) phosphate ester;
- 1-4% of petroleum sulfonate;

. 0.1-0.5% of aminoalkyl (C,.3) alkanediol (Cy.3);



- 5-15% of pentaerythritol tetra fatty acid (Cl6- 5 20) ester; - 0.5-1.0%
of 5-carboxy 4-hexyl 2-cyclohexen 1- octanoic acid; - 3-6 % of ethoxylated
al cohol s (C515, conprising 2-10 CHA® groups) ; 10 - 0.05-0.3% of triazole
deri vat i wep 01/58485- 0. 4% of sil oxan based pol yner; - the baPGHERIE}&g a
napht heni c | ube base oil or a m xture of naphthenic base oils. 15 15.

Wat er - sol ubl e oil conposition according to any one of clains 1 to 14, in
whi ch the base stock; 0i4 hastaiaVikseosity . compniesed between 10 and 150 cSt,

preferably between 20 and 50 cSt_at 40C, 2 . Ql-in-ater enul sion
conprising water and®from . 5% oggbg/qer%?ef‘g?%%l yt%értc?’m %o 1%0/36( v/'v) of

the water- soluble odéteonposition according to any one of clains 1 to 15.

25 17. Process for the preparation of @ water-solubl esr0il seanpasi,tion
according to any onego%gélggngETQES %g,r‘conprising b?enging t he Sase st ock
and the other ingredienstsseunder stirring or with any m xing device. 30 18.

Process for the preparatiopsof,rans okl rih oz Watiemegmul si oncacnexdnng to cl aim
16, conprising diluting the oil _conposition in water under stirring. 19.
I nternedi ate col d roPFiAGCpFotesS for rolling 35 copper, copper alloys and

non-ferrous netals sheets, ofcamrid:sing apptytagoan €ffeet iveranouitd of the
enul sion according to C|%iq%16. 16> WO 01/59046 PCT/ EPO1/01381 20.
Intermediate cold roflthg-pProcess Biccording to claim19, wherein the
rolLhbng process is caropbed.odtt ofntaiabpéakdewn vatliveand t he enul sion

conpr i ses, based on the. total voLume,of, the.emisian.:from2 to 3% by
volunme of the 5 water-soluble oil conposition according to any ane of
. the balance being a naphthenic lube base oil or

a mixture of naphthenic base oils.

15 15. Water-soluble o0il composition according to any
one of claims 1 to 14, in which the base stock oil has a
viscosity comprised between 10 and 150 c¢St, preferably

between 20 and 50 cSt at 40°C.

20 16. Oil-in-water emulsion comprising water and from
0.5 to 30%, preferably from 1 to 15% (v/v) of the water-
soluble oil composition according to any one of claims 1 to

15.

25 17. Process for the preparation of a water-soluble
0il composition according to any one of claims 1 to 15,
comprising blending the base stock and the other

ingredients under stirring or with any mixing device.

30 18. Process for the preparation of an oil-in-water
emulsion according to claim 16, comprising diluting the oil

composition in water under stirring.

19. Intermediate cold rolling process for rolling
35 copper, copper alloys and non-ferrous metals sheets,
comprising applying an effective amount of the emulsiocon

according to claim 16.



clainms 1 to 15. 21. Internediate cold rolling process accordin_p :0 claim
19, wherein the rolling process is carried out ina 10 finishing mll and
t he emul si on conprises, based on t he'% otal vol ume of the enulsion, from 4
to 7% by wolousssef the water-soluble oil conposition accoGCi/ER01{0d38ny one
of clainms 1 to 15. 15 22. Hot rolling process for rolling copper, copper

al l oys and nan-ferrous t.als sh S, PL, Si appl yinRgoanef feetive
anount of th@%wllﬁtfﬁm%? ST nagﬁg cﬂ%lf)m 1%. ;5;%0 Hot rolli nL? process

accor di ngl 4 on chaj mwB2rewhertdien TP0! 1k PBPFERY ProcEed i carrielt Gut in a
br eakdo rggﬂéo d ;the enyl si@n conpLi ses,chasedan t bastat abr valrume of
the emufsion; from 2'to 3% by volune of the wat l;'?)O' ubl.e oil - conposition
accor di ngot ol anyleone of erai AEU1SteR151798 24°°HGE Fdl I'ng pr ocess

accordi ng, { o cLai m22, Mher eidipdde: @t | ing-qrdicess is carsi edcoutcin a
finishing mll and the emul sion conprises, based on the total volunme of
the emfs#bhS Frbm ¥°to 7% by vol ume of the water-soluble oil conposition
according to any one of claims 1 to 15. 30 25. Use of the water-soluble oil
conposition ccording to.any one.of claimp.l to-dosto prepate.emusions
intended to b luseﬁ“i mfdcloa&peer ,Cséﬁppgr al | 3ys£t3a(r)1d ?lon-‘ ferrous netals

i nter mediakemcald omehwstir olid ngopr OE@S@?OQES%F%@W“ﬁeO%t er-ith-oil
emulsion.of . ¢l aim 16 4N aRg iyter prdiatiencatshori hios, r elddeng process.

, o . PR
rotal volume of the emulsion, from 4 to 753 by volume cI tiae

Fh

water-soluble oil composition according to a&any one O

claims 1 to 15.

15 22. Hot rolling process for rolling copper, copper
alloys and non-ferrous metals sheets, comprising applying

an effective amount of the emulsion according to claim 16.

23 . Hot rolling process according to claim 22, wherein

20 the rolling process is carried out in a breakdown mill and
the emulsion comprises, based on the total volume oI the
emulsion, from 2 to 3% by volume of the water-soluble oil

composition according to any one of claims 1 to 15.

25 24 . Hot rolling process according to claim 22, wherein
the rolling process is carried out in a finishing mill and
the emulsion comprises, based on the total volume of the
emulsion, from 4 to 7% by volume of the water-soluble oil

composition according to any one of claimg 1 to 15.

30
25. Use of the water-soluble oil composition
according to any one of claims 1 toO 15 to prepare emulsions
intended to be used in a copper, copper alloys and non-
ferrous metals intermediate cold or hot rolling process.
35

26. Use of the water-in-oil emulsion of claim 16 in an

intermediate cold or hot rolling process.



