COMPOSITION FOR ii ROVING DRYNESS DURING WIRE SA \ BACKGROUND OF THE
INVENTION 1000tused in electronic devices are typically- prepared from anthat is first sliced into thin
wafers. Wire sawing is the most common method for manufacturing such. wafers. A wire saw
comprises awehwottinswires arranged using a series ofspools and theare@araiebteaach other at
distances of 0.1 mmto 1.5 mm. As a trate is pressed against the web of wires, a composition is
continuously supplied to the area. The composition generally contains an abrasive suspended in a
liquid carrier which facilitates the interaction between the wire of the wire saw and the substrate
wherein substrate is abraded and sliced into wafers, 10002] Current methods of slicing substrates to
produce wafers often employ the use of aqueous liquid carriers in the composition containing the
abrasive. Typical the@¥&@fiireraloil EResehe; palyethylene iycoly Biotgokidlkylene glycols. The

,Utc nature of these carriers allows H@@h{@@ﬂ@@tﬁ@&@g{g’@g@ﬁgended in the composition and
allows the co #%)osmon to adhere to the glre of the er saw: and/or the subs rate WhICh results in a

more efficient TREchAnical abraSISH S th %’ﬁb‘sﬁafépighéﬁ"%%’ﬁ’rh%g? TRE BrsEIRE Yeherally contain
high concenttationsof:abrasive, \dnd sdued o theintactkoobool loidatstability: thevalppasisie particles settle
out of solutiQf,INON2GHEOUS LAMRQSILIQNE &F %z%'%@z@?!@&\é%% SeRsitive-{a conlamingiion by the

materials abraded during the slicing process, which. causes the abrasive particles to lose slicing
efficiency aﬁﬁ’%@"éjb@éﬁ%‘rg}t‘é“ HF%[@‘&H%H?J i@ et%f%8@?&%%}8\?‘}5‘Fé§é]rﬁé‘§“ﬁ%ﬁ etz compositions
generally resultinincreased amounits ofheat beingcgenenated hyothiewwisd sawihg proleess due to
friction, whicldn tyrp increases the.level.of wear.on the. wix @p%%@ﬁ%?%%%%&%% sliging rate. Reducing

the level of wear on the wire enables the use of wires having smaller diameters, which is desirable

because it réfiLEEHE JRIEHED PLIBEl dreosd u??ﬁb’%lﬁﬁé‘fh@%?f}’%ﬁ‘?ﬁﬁﬁéﬁbﬁ@ having a longer
shelf life whiglscamr:inclease sticinggperfiormdnce are desired. [0003) During wire sawing operations,
the wire mo‘{@e%s%% aJelaty, %b(d&l%l 1{1% ﬁ@%&%l& n%‘imﬁﬁ’sitl%&% SYAPILALS, %Ol% ‘El'r'( ing the slicing

process, resulting the formation of hard deposits on‘the wire and increasing, the level of wear on the
wire. This is BEpE&S AN BroBI&rh BtGwit PesHat et ag et Bswisostiohe! ﬁ?‘éﬁ&%l‘i’@r‘\“‘i—ffvaporatlon or
drying of theleompasitiaaduingewiasaningopetations sahredieadecagyery angk reeylkng efficiency
of the various, com h mposition, s 13 Ihe ¢ br,asw SUMMARY OF THE
INVENTION%% 02?]?1 T’ ?}g%tasﬁp%éﬁ '? heaé?gkprgzép 2& ag gér%b%‘“s?ﬁi%‘%?sf‘%‘ﬁ%gsﬁﬁﬁgte using a
wire saw cofpiiSiy Gy aPRetin caribr e ahiisHf At IR RS eS0Tk Rt HEREG. YR to 20 wt.% of a

polyol based-@nithe weaightoiibe liquidCamisi(ih:-30 wd hia:h8 \th% @Ex@a@m@@m@@pended in the
quid carrier, sl 10,94 (0,40 wi36,01 2 dickener, 10005)The diselosui,alsg grovides
composmon%or S |C’|ng asu S‘tl’ e using a wire saw comprlsmg CIUI carrler compﬁsmg at least
50 wt.% waté &W@SG}iEWt‘%@‘fd’?@Wﬂ%‘f-éﬁ]éﬂfﬁ%n%ﬁ%}rﬁ%“ﬁ!E%)ﬁ?i-léi‘@@ge‘W/% 156t ek of an abrasive
suspended imka@\liqui&}aamﬁw;an@\(i@&m&mﬁemta@ﬁm(tmﬂgr@up gensistigefcaleium chloride,
ammonium stfate, luminum pilrate, and sambinations thereef... . Sallnia seeond aspect. there is
provided a composition for slicing a substrate using a wwe*saw comprlsm Cﬁ a liquid carrier
comprising ak4eBstPBOWEc WSS erieastoneaditivasoleated rom avnonatdmie alcohol or a
salt, wherein.dhe manmannk ﬁJ@Qh@e&ﬁa%e%&ﬂiLﬂ Gh@g&i%&@{ﬁaﬁ{iﬁt W YetR 200, and the salt

is selected fr(}m the group. cons mg of calcium chloride, ammaniym sulfate, aluminum nitrate, and
PEaro rhu ATE ms%} g ﬂ“’fﬂ%} gducine e Tevel of wead onthe wire
combituttion® t ereo and 5 Of an abrasive suspended 1n the’liquid carrier.

100061 Theea@é#eéhﬁreﬂmth*erepﬁwwesiaamem@ﬁe@ff%nﬁw@ & §aﬁ§tﬁa&téewmh rdtodieomprises (i)

contacting the.suhsiratgswitb igitherab mﬁ,@mpoﬁi@m deseribed ahovandi) ceptacting the substrate
and the comp, 0Si |on with a ere saw, an(% movm the ere saw, with the composition in contact

therewith, refa |veu § F1% EETsatEa éusﬂé g0 Bbrade” Li"é‘é’;s’[ a portion of the substrate to slice the
substrate. 883} During wire sawing operations, the wire moves gt a relgtively bigh velooity, which
causes the composition i evaparate or dry during the sHeing process, resulting in the
formation of hard deposits on the wire and Increasing the level of wear on the wire, This is
especiatly problematic with respect to aqueous composions. In addition, evaporation or
drving of the composiion during wire sawing operafions can reduce recovery and recyeliing

afficiency of the vatious components of the composition, such as the abrasive,



Ili.. tit] hi a third aspect, there is provided a method of slicing a substrate, which method, comprises:
contactina the substrate with a compaosition comprising: (a)a liquid carrier comprising at least 50 wt.%
water and 0.1 wt.% to 20 wt.% of a poly. ol, based on the weight of the liquid carrier, (h)30 wt.% to 60
wt.% of an abrasive suspended in the liquid carrier, and (c)0.2 wt.% to 10 isvt..% of a thickener (i)
contacting the substrate and the composition with a w#e saw, and (i) moving the wire saw, with
the composition in contact therewit | l__ subsume so as to abrade at least a portion of the
substrate to slice the substrate. 2a REBEESCRE FHE INGENTENNVENTION 100071 The
invention providesoa) Gompiesisipit{ar ol RubataleuSRth 3l RRY Ad amethod of slicing a
substrate usmg%gwwg% saw, é%%‘%?lilggn %ercstrate to he sliced can be any suitable Substrate. Suitable
substrates can be, for example. smcon- SappRire S8 Rstoite’ Jermanrmh datfidhio 80 cafsmics.
Preferably, the @ibetizrbbisasiineche oS0 Mhépoimpositiai comanses & liquidcarierand an
abrasive suspengdgshindhedionid:garriar. 20048} AJiquid garrer.is used, to facilitate the application of
the abrasive ag% g;% Q tignafg%ditives to ‘tﬁgl %Lu{r%gg %f% i%ﬁ%bﬁfe%ﬁ%%‘ﬁ%%efo be sliced. The liquid
carrier can be any UitabIS SVERERRRIGHE G rerarssiad reslicine 1 obsasohsig sueheasymethanol,

ethanol, etc.), EFfsPastazd!) liswithenrrisn atmpirsioganicesc 9 waterwaik{g:g .o MRSYAON erosane,
polyalycol, polyeshans ahisel, @Q'&’@W%@@@i%@%@a&aﬁ%ﬁé 9 sélsen%%fie i%%%)g’iﬁand mixtures thereof.
0 AsIsts

Preferably, the Iig llug %arriter comprises, consists essentially of, or ¢ Y FEGFwater and
alcohol. Witholt 'sﬂing SHE 6“Wﬁ%ﬂ@%ﬁﬁ@@ﬁ%ﬁ%@ﬁk@@mmmmﬁamon-aqueous
liquid carrier indreziney tiveetrsoositynbithwrompesition which increases the ability of the composition
to adhere to thewitg) SR siiate, sesuking in a mare egicie,n_t abrasion of the sdionic
properties of the non- agueous liquid, carrfeéﬁgoévgg\?}%ﬁgﬁlgg PR AL SO b ABRIBrIR SRS 5P the
composition. THE fAtErAMabraded during the slicing process agglomerate with the abrasive parades

suspended in the ligu, caviepaeessheapiasisanaiiopsiolong g slfiignoyand setle out In

addition, the usg.of & Ron-agueous "qéiid carrier havine. poor properties increases the aniount. of heat
generated due to friction dﬁ%ﬁ%aw 1§I|C|né“%f” r“@@tr %ﬁ&ﬁdﬁ?&%?@%&ﬁm @ttdwast 50

W% (based or e\ FETFELE IHetig iicPBartith) anditir feligs, seidans TRk Hemab |astRaNE%, at least

80 wt,%, at leastimwduién @l abifash 0wkt WalshAUgHatyely. orin %ddligtig%g the liquid carrier can
comprise 98 wt..% or.less \@@ter&%]emg{ 95 Wt,l?,ii or less, 90 wCN, or less, 80 wt.,%, of 1 ss, 70 wt.% or
less, or 60 wt.% or les$ water). us,’?rﬁeg‘ll’&ﬁ PR AP E AMrEERIse e tin il watsfiwater bounded. by

any two of thel ¥l eTandpolntareHoriexampldethenkiduit daltiticanBamplissiS0Nkidywater to 98 wt

% water (e.9.cEfbiekH0 Shabir o iaialsBR WA 120 W0 water .or 70 Wt.% to 95 wt.% water).
1001.1.1 The cacl)% hol c&rg&risin% the liguid carrier can be ar?ycgﬁﬁgg%O%icdgﬁ%'f.bﬁdrﬁé?’ﬁbﬁl? the alcohol

is a polyol or a monatomic al?g%%SW@SMBPSPWW@@WMI@MQ&MMMM@r or more
carbons and/ovith dstisomnaiimtceoxpgenibtewitationfiat 55k sEOLSXADRIG, RO W £81 be a glycol

(i.e., a diol), gb&g@l@@glg{g@;ﬂkgqgg@g@g,Sgggg%qpylene glycol (11:1PC1), 1,6-bextmedial,

pcnucrahrmu E}tg}rogoglnhm ugns thereof. The monatomic alcohol can be, for example, 1-13exanol

(hexyl alcoh oli'n e%ﬁ%( aspect, there is provided a method of slicing a substrate, which method
COMpTiSes: o

it} comtacting the subswate with a composition comprising:
{2} ulbiguid camier comprising a1 least 50 wi.% water and €.7 wi% 10 20
w.% of a polyol, based on the weight of the liquid carrier
() 30 Wi.% 1o 60 wi.% of an sbrasive suspended in the liquid carrier: and
£ 0.2 wi% io 10 wi% of o thickener
{31) contaiing the substrate and the composition with g wire saw, and
(i)  moving $he wire saw, with the COMPOSIton i contact therewith, relagive o the
substrate 50 as 1o abrade at lesst a portion of the substrate w shice the subsiraie.



hexanol, or 2-butyl-l-octanol. The liquid carrier can comprise at least 0.1- d on the -weight of the liquid
carrier) alcohol (e.g., at least 0.2 wt.%, at least 0.5 wt.%,wt.%, at least 3 wt.%, at least 5 wt.%, at least
7 Wt.%, at least .10 wt.%, at least 1.5 wt.%, o 20 wt.% alcohol). Alternatively, or in addition, the liquid
carrier can comprise 25 wt.% or less alcohol (e.g., 20 wt.% or less, 17 wt.% or less, 15 wt.% or less,
12 wt..% or less, 10 wt.% or less, 8 wt.% or less, 5 W% or less. 3 wt..% or less, or 1 wt.% or less
alcohol). Tints, the liquid carrier can comprise an amount of alcohol bounded by any two of the above
endpoints. For example-, the liquid carrier can comprise 0,1 wt.% alcohol to 25 wt% alcohol (e.g.., 0.1
wt.% to 20 wt.% alcohol, 0,1 wi¥TeH BIwb G aketTodi:l ot Y torler it Ha-alcohol, or | wi% to 10 wt..%
alcohol), 1001 Si ' ticulate form .%and is suspended in the liquid carrier. The
abrasive can b@ﬁ%ﬁ%ﬁ%ﬁ%@é@%@%@?&éﬂ@%ﬂé éi,czgﬁé’ éa i?%é"i\?@%%ﬁﬁ%ﬁéﬁ@?iﬁ“éﬁ@@an comprise,
consist essent’?ﬁ?"gf%‘i}‘ﬁ‘%?lﬁié’é?wiﬁ‘é%ﬁﬁﬁiéﬁﬁﬁﬁum, or the like.ive also can be a polymer pin
coated panicidithaindsivachabadabshasagsslal laastal.5 TheARasEAYRIGll gomprises

metal oxide patigles. Brefer the, %brasiv is selected from the group consisting of silicon carbide,
diamond, boron caskbfdmegalu’r%i%a,Tl'a"h(‘éjt com |jf?g§%‘rf§%’?lé’8?f.%¢8f@ré‘6Iff,rﬂ’i‘@‘"ébfé’%%@%'sméon carbide.

100.131 The éﬁ?éfﬁ%f’e‘ifé}i*ﬁﬁ‘l'es typically have an average panicsize (e.g., average particle diameter) of
0.5 microns ta®@0| s enssckhRARIABINR-NAERSARHINE ANLANSRAUS particle size of at least 0.1
microns (e.g.,chglgst 0.5 microns, at least 1 micron, at least 5 microns, at least 1 mlérons, at least 20
microns, or at least 50 microns), Alternatively, or in addition, the abrasive particles can have an
average parti¢f@8zé spoidomiersrser tebsiloa: [B0Oimns:0Hessa 00 MICKONSALISS, 50 microns
or less, 30 micdanivAriass sdhmIErRRSALIESSHLAMICHNE Q) 1685, ©F 8 microns ot less). Thus, the '

Bel Cas]

. . . 1307 CER e ;
abrasive can fjave.a panicle size bounde ny two, of the above en pomis.cffor example, the
abrasive partib]%ﬂsgﬁa‘@g' gﬁ lg\{?eré%é?%%ﬁiﬁ?%%&% 6t fitroH P Hrorrverdnatengl, ahasiekons to 50

microns, 6 mitfoh&e5 Fentirns, SumliorbnBmicrons, eukrmictans HkbMitrans)ARy suitable
amotmt of ab@g}ggr@arpb@dmﬁ@@@éﬁbgﬂep&%%%%m@9&@1{}&%@%& 0sition can comprise 30 wt.%
or moreor mo{qgmogr Si%ygnpgrrg%%gsa}s’%{ee ,Ahgrnatlvexly, or in addition, the composition can comprise
90 Wt.% or leSs of the SbrasvE [a gy e B SPTEE.C BRPHiAs0 Pt SoRalln o desenasti0 wt.% or
less abrasive}! TRUsug@ o ovitiverbean Bamprise dimamausnicehabrasiveheundat.dy any two of the
above endpoigisiy ok exampies the-¢ Siti : (o] 0 wt.% to 9 % (e.g., 35 wt.% to 50
wt,%, or 30 wt.% ggngl% &gé‘){gie_%grzas'iv&fgﬁt)%l ] Tf%%ﬁm%%%r?} é’a\'rﬁsfﬁ?fl!r\’e?%(?gnc r %mggh. For
example, chlonde, ammonitin Suiate 30 GRTRE Atafsber de Spmibsme sdiectEFhscomposition can
comprise 'wt.% or more (e.g., 5wt.?../0 or more, or 10 N.s.1.,4? or more) of the salt. Alternatively, or in.
addition, the composition can comprise 20wt.% or less (e.g., ItAvt,%, or 5wt.% or less) of the salt,
Thus, the composition can comprise an amount of the salt bounded of the above endpoints. For
example, the composition can comprise | wt e.g., 1 wt.% to 1.5 wt, it. or $ wt.% to 20 wt.%) of the salt.
The composition also may comprise an oxidizing agent, which can be any suitable for one or more
materials of the substrate to be sliced with the wire saw and 5 composition, For example, the e
oxidizing agent can be a per-oxy




containing. oxidizer. Typically, the oxidizing hydrogen peroxide, percarbonate, bleach, chlorine,
thereof. Preferably, the oxidizing agent is hydrogen peroxide. T pound or ,1 halogen m consisting of
and combinations h.zi.ne. anent can be present in the composition in any suitable amount. The
composition g&n wetvpns® 0.005 wt,% or more (e.g., 0.01 wt.(7/1/ or mote p@;05snt¥mexspore, 0.1
wL.% or more, 0.5 wt.% or more.] wt.% or more, or 5 wt. 14, or more.) oxidizing agent. Alternatively, or
in addition, the composition can comprise less, / w comprise an amount of ox r less (e.g., 10% or less,
5 M.% or less, 3 ast.% or it. /oMidi/Ling agent. Thus, the composition can. anded bytwo of the above
endpoints. For example, the composition can comprise 0.005 wt.% to .10 wt.% (e.g., 0.01 wt.% to 10
0.01 w,t.% to 3 wt.%, or | wt.% to 5 wt.%) oxidizing; agent. ay comprise. an oxidation
facilitator, whishiéainibe oy sliitabletbonipouiitethatineredbe s thetheoxidizéridemexample, the

oxidation thciditator cande-agcatalystidhatlawsts:the.astivation.energy otibe axidation by the oxidizing
agent of one,.or more ijaterlalgﬁ%ég%fubstrate to be sliced with the wire saw and composition. For

example, the' B IATERA FAMis SR Bt P PG AR HOTEEHE, B AR Fypically, the

oxidation facittatorsisuspledte chflenidive groap sbmsistingschcapper;: platitiem; retheahitam, rhodium, go

Moues, 2,2,6,8denamernulRIBardimkaxyl, ﬁ%%&memt@aﬁéﬁeﬁﬁﬁﬁ. J&@Seﬁz‘%@'@tﬁ%ﬁl] be elemental or
anle

ionic in form. The oxidation facilitator can be present in the composition in any sui amount. The
composition CEHEORNEHEED TR AE A IHIPE (& 152 6oLSiwh B RS BNsliftgs bt s¥dre o1 SA% or
more, 3 wt.'l4s proriere, S5 vwtisorimore)oxjdationifacifitator:. Alterhativel yeiotinfaedition., the
composition £ancomprise 20 WL %,0LIess (6.8;, 1005 Q1 1855, 2 Wk74,01,1688, 3, Wk % or less, or 1

wt.% or less) oxidation facilitator. Thus the composition can comprise an amount of oxidation facilitator
hounded by Shytiic"bEfie"dBdve EHEPoiME ELY Bkt B S ARR PO LI GAEa BbFRPIEE0.05 wt, % to
20 wt.% (e.g¥ Gel 2wt dosdO:nwk: %o, O It %o tesd Witi0070od twt, %6 te 1Bk UessOFOuk WicdbeQ, 1 wt,%)
oxidation faciiigiar, &, 0084 Hhe cAMPARNAn FN IS GAMRISR SIGKeneL G gan be any

. . L, te
suitable thickener. Preferably, the thickener is a non-ionic polymer such as ce ulose compounds (e.g.,
G  tvoerery b e o P T e i Fo 95 S OO, SR =1 5 SLVIT I

hydroxyethylBetiiicsgjo bitpetgisIksrE ox e Frandls ey d apshiatyrrEyRicsh an ethylene
oxide-propylener exidescopolymer.g andhiira tike), Rrafetablythe thiekening agent se;omber average
moleculart o]:‘_,ggg%te}rﬁtg_?@a %thf 0 D(Dal moreably (e.2", 50,000 to 15weight materials tend to be less
efficient as thickeners. The thickenercomposition in any suitable a-m.0mA. The composrtion can
comprisemol#{é gt bp2iephP OB RGPS M BEIICIEYO B Aot BLaRegdcorthoReyinieke e

atcohol is a1 polyol or n mowatomic alcohol. The polval or monatonie aleohal cas have a

carbon chain of fowr or more carbons and/or & carbon atom o oxygen atom ratio of al Teast

2.3:1. For example, the polvol can be a glyeol (e, a diol}, alveersl, pohvethyiene glveol

(PEG), polvprapvlene glyveol (PPG), 1 6-hewanediol, pentasrvilinie, or combinations thereof,

The monatmmic aleoho! can be, for example. -hexanol (hexyvl alcohol), 1-octano!, 2-ethy!

hexanol, or 2-butvi-T-octanol. The Hguid carvier cap comprise at feast 01 wi% (based on the

weight of the Heuid carrier) alcobol (e.g., at least 0.2 wt.%, al least 0.3 wit %, at least | w5,

at east 3w, af least 5 w6, at least 7 wt. %, at feast 10 wi%. st lenst 13 wi%, or af jeast

20 wi.% aleohol). Alternatively, or in addition, the liquid carrier can comprise 25 wt.% or

less alcohol (g, 20 wi.% or less, 17 wi% or less, 15 wi% or fess, 12 w.% or less, 1O wi.%

or dess, 8w or less, § wi% or less, 3 wi% or less, or | wi.% or less alcobol}l. Thus, the

liguid carvier can comprise an zmmount of alcohol bounded by any two of the above endpoinis.

For example, the hguid carrier can comprise 0.1 wih alcohol to 25 wi alcohol fe.g., 1.1

wi % to 20 wiS alcohol, 8.1 wi%s 10 10 w9 alcobol, T wi% to 15 wi% aleohol, ov T wi%

10 10w alcohol),

F0I2] The abrastve typically 18 in particelate form (2.4, abrasive pariicles) and is suspended

in the liguad camier. The abrasive can be any suitable abrasive. For example. the abrasive



addition, the composition can comprise 30 wt."'4', or less (e.g less, S wt.% or less, or | wt.% or less)
thickener, Thus, the composition can comprise an amount of thickener bounded by any two of the
above endpoints. F composition can comprise 0.05 wt.% to 20 wt.% (e.g., 0.5 wt.'14,0 10 wt.%, 0,5
wt.% to 5 wt. %3 ov et BFto 5 wt.%) thickener. 100191 The composition cad furtmezamyprise an anti
drying agent, vsuitable anti-drying agent. Without limitation, the anti-drying agent can be an alkynol
amine or a Preferred antidn,ing agents are triethanoi amine and sodium polyacrylate. The can he
present in the compositin M any suitable amount. The composition can comprise 0.05 wt.% or more
(2.00 or 20 wt.% or more) anti-drying agent. Altemativ comprise 30 wt.% or less20 wt,c1/1, or less, 10
wt. 1.4or more. | wt.% or more, ddition, the comp#ésition can S. 5 wt, , or less, or 1 wt.% or less)
anti-drying agerit: THos! thesedmipositionicampomprisei sarmbuihbdurdedsby dmyitiwo of the above

endpoints. For-64amplew thereampue: IM:0103 Witio,10:20 W08 Ge.aGra Wi?5:10:2Q Wt,%, 0.2 wt..% to
20 wt.%, 0.5 w or 1,-‘."’16:’{9 tg 5wt %)_ﬁp&gqtyl‘rl agent. P gf%{mply the anti-drying agent is present in
the composifisHBaflERH B G AP W A0 R 7 Qﬁé’gi‘ff&flt“,ainb haVé &H°5iR Ibiseosity. The
viscospositiontoari beaipleast20:op: (& gutiakle dst #0ep, @tléasiiﬁ@iscpz,icate&tf;atzléa@ﬁ;@o cp, at least
130 cp, or at.dastish B Altemallvel-adnatdiianiseasin. otine SomRASHIAN.can be 500 cp or

less (e.g., 400 cp or less, 350 cp or |ess, 300 ep or less, 200 cp or less, 175 cp or or 150 cp or less).
Thus, the coMiPoSitiSn EaPHAVE & $EE8<KPESunded by any two the above endpoints. For example,
the viscosityiéétheitermpesitiorcah be:2Gbpto S80ep 5 pted 06 cpp 100 cpdadQtiepi=150 cp to 400

cp, 150 cp WiB30.€P o &7 9 GR1%:320 601300, 6P) L0021 189548 9- - B, H&%%&i%%?@ié_?%%ll able pH.
The composition can have a pH of 10 or . Alcernauvelv. or in addition, the compaositionhave a pH of 3
or size of at least 0.1 mgrons €e.g., ar feast 0.5 microns, wt least 1 micron, at least 3 microns, at

feast 10 microns, at least 20 microns, or at least 58 microns), Alternatively, or i additon,
the abrasive particles can have an average particle size of SO0 microns or fess fe g, 310
microns or less, 100 microns or less, 30 microns or less, 30 mjcrons or less, 20 aycrons or
less, 16 microns or less, or 8 microns or fess). Thus, the sbrasive can have a particle size
bounded by any {wo of the above endpoints. For example, the abrasive particles have an
average particls sive of 1 micron to 100 microns {e.g.. 3 méerons o 50 microns, 5 microns o
20 pyicrons, 8 microns (o 20 microns, or 5 suicrons 10 15 microns). Any sultable amount of
abrasive can be present in the composition,

jG14] The composition can comprise 34 wi% or more {e.g., 40 wi % or more, or 30 wi i, o
more) abrasive. Alternsiively, or in addition, the composition can conprise 90 w.% or less
of the abrasive {e.g. 75 wi.% or less, 60 wi % or Tess, SO we.% or less, or 40 wi % or jess
abrasive). Thus, the composition can comprise an amowt of abrasive bounded by any two of
the above endpoints. For example, the composition can comprise 30 wi 9% 1o 90 wiSs {eg
35wt Y 10 30w %, or 30 W% 10 60 wi. %) abrasive.

fO815] The composition can ferther comprise o salf. For example, the salf can be galoium
chloride, ammoniwn sulfate, slusinom nitrate, or combinations thereef. The composition
can comprise 1wt% or more (e.g., SwL% or move, or 10 wi % or more) of the salt.
Alternatively, ot in addition, the compasition can comprise 20wt % or less (e.g., 10wL.%, or
Swi.% or lzss) of the salt, Thus. the composition can comprise an amousnt of the salt bounded
by any two of the above endpoints. For example, the composition can comprise 1 wt% 40
20w e, 1 wi% to 15w, or 5 wi% 0 20 wi%) of the salt,

8181 The composition also may comprise an oxidizing sgent, which can be any suitable

oxidizing agent for one or mors materials of the sabsirate o be sliced with the wire saw and



suspended in the composition.abrasive preferably is colloidally stable. The term colloid refers to the
suspension particles in the liquid carrier. Colloidal stability refers to the maintenance of that
suspension over time. In thethis invention, an abrasive is considered colloidally stable if, when a
suspension ofthesalwasive in a liquid carrier is placed into a IOU ml graduatediGylinsiessand allowed to
stand unagitated for a timethe difference between. the concentration olparticles in the bottom 50 ml of
the graduated cylinder UR] in terms of aidril) and the concentration of particles in the top 50 ml. of the
graduated cylinder (Fri in terms of Winl) divided, by the initial concentration of particles m the
composition (le I in. terms of compositionin the liquid carrier of the composition. When theon gimp is
less than or equal tos 0.5). The value 01MM:fir" desirably is less than or equal to 0.3, and preferably is
less than or equatto@.1F100281iT his:conpositionicam comprisey consistieissentiatly-of, or consist of
the ft compopgRis,AloRgINLIN cmbigalionwith.ane ar Iore oL he fpfawing.opignalcomponents.

100241 The composition can optionally further comprise one or more surfactants and/or theological
control agents HRERIAIHG CEageisHies 1% bl e th BTG AR cofF 6! HYSHIE 8aiMAs, for example,
urethane polgime_,\'ﬁé)_}’ﬁlﬁitaiﬁtg &mrﬁﬁaﬁﬁaﬁntgsz{g@m il@@kﬂﬂﬁ;aﬂ@feﬂ)ﬁ_&ﬁﬁpm;iﬁ&ﬂﬁmiﬁgﬁbﬂéﬁetaﬂtﬁ, anionic
surfactants, feRiane aYaGIALIRAMANPLES SudRGANS.IbEs eteal andiha ike. Preferadly,

the composition comprises a nonionic surfactant. One example of a suitable nonionic surfactant is an
ethylenediariing PofIRyethy SUrkctaRt e Gfictintof Sitadtdntiihe esmBdsiich Fpically is
0.0001. wt.%riwe] Wit:%: (erefecalsly 600 bawvidosto Ok vk Yeand mwerepreferally Q005 whs% to 0.05
wt.%). 19025k, e sompesitanoptiogelly Juhier comptises ong.of mare pier agdifies. Such.
additives include amylates comprising one or moré& actylic subunits (e.g., vmyT acrylates and styrene:
acrylates), afgFpoRjiers; EopsIymeis  &hir o goriar thsrdof B d St IEIEdT 90026) The

xxxxx

suitable ainfaming aoent, Rullabis, a0liigaming agenisinelude, Rut are not limited (9. glicon-based
and acetylenic |o]l-b_ased a{ml oaming agents. The amount of anti-féaming agent in the composition
typically is 16-Ppii-te 240%pism’)- 181027 2 The:coiriivr inéré BideidekliTneasestide can be any for
example an igethiazainiane-Hieside: The ameunt of higside indre.compeas pin.wraferably 10 to 2.0
ppm. 100281, The composition can be.prepared by, any suitable technique, many, ot winch are known to
those skilled'n the art. The. cémpos’i“lo‘n can be pretpare in‘a batcn‘or Eontintous process. Generally,
the composititiiéan e kreparadby combinhayehere SimponaHes tiersof inhamyidrter bTHe term
"componenr asdusadaaerein inekidesdngdividualMgs abrasive, oxigizing agent.thickengy biocide, etc.)
as well as any com ifian_at't%ri].e_i\f t}l}J}Z tgiﬁen\% 4{3.9.{ A .rta_sive_, QQXidi.Zir.}% a%entx, thic[<ene_rg biocide, etc).
100291 The."composition can bé supphied as a %‘"ﬁé?ﬁ%rc Gge SyStem Comprising, 18t exafhple, an
abrasive, a ligdietlcarrigeaBindhoptishitiy &nloxidizing egehfioaitémative i iexarhpiepthe oxidizing
agent can bgsupplieddn-adirsticRniaingi-either g dedionn1or. asaHelution. grdispersion in the liquid
carrier, and tch)%}gbrfalsigy%hgp*e%;id]\?g_rrie?_r and %g)__th T qdd'{tiyes\can b_§e ‘supﬁlﬁed iq._a second container.
Supplying the BXIdIZNG Sgent separktaly oM HESHA EomISoReRtE of 1 EEHBbsition is preferable
because it affovissfor thieboxidiziigrage neitybseiad ded to thebsonpositidhexamplaitheaxidizing agent
can be addegiq.the composition.heferelising progessbaging, during.the, slicing-Rracess, or after the
slicing process IS com‘%Iete. The use of a. stable oxidizin ai_%ent allows

My oo mete, ar 5 w.% or more} oxadation actuatell, Shemauvely, or in addition, the
COmpasition can coraprise 20 wi% or less ez, 10 wi.% or less, 3 wil% or less, 3 wi% or
fess, o b wi% or less) oxidation factlitator, Thas, the composition can comprise an amount
of oxidapon facititater bounded by uny two of the shove endpoints. For example, the
composition can comprise (.03 wi % 10 20 wib (e, 0T widb o 10 wi%, (] wibhio 3
wi, %, (1 Wi to 3 wits, or O wi'% o 1 wih) oxidation facilitator.

{018 The composition can further comprise # thickener, which can be any suitable
thickener. Preferably, the thickener is a non-ionic polymer such as celiulose compounds
(&g, hydroxyethyleelinlose), or poly(atkyiene oxide) materials (e.g., & poly(ethviene glycol),

an ethylene oxide-propylene oxide copolymer, and the like). Preferably, the thickening agent



e oxidizing agent to be supplied in a container with other components of the composition, likely
to react with the other components. This approach can substantially reduce the cost of preparing and
using the composition. [00301 Optional components, such as one or more biocides, can he placed in
the first. andmoset@ndsgontainers or in a third container, either in dry forraconascassshsion in the
liquid carrier. Moreover, it is suitable for the components in the first and second containers to have
different pH values, or alternatively to have substantially similar, or even equal, pH values, if an
optional component is a solid, it -may be supplied. either in. dry form or as a mixture in the liquid
carrier. The optional components can be supplied separatelythe other components of the composition
and. can be combined, e.g., by the end-user, with the other components of the composition shortly
before use (&2 twaekoprfassprionio useH dayrotdedspiibfto Deert Kourortessiprbhto use, 10
minutes or I%ewﬂ@rz 1RUBR.(OF Laminute, QEISRS: pfé@@&y%}b&teeaﬁyxp\mn@kwmeg thyge- or
more-containe% natlons§ he com one s of the composmog}u re Wlthln the knowledge of one

of ordinary si?ll ‘tsh°e T BOZ TS ¢ ?hffbé 8H SEOCRITBE SrOVUTSHPAEI i intended to be
diluted with awapproprate Bmountofiliguidhcamierspfor towise; incseitheza®.émbbdiment, the

composition gengentiate,can ompriag,abiasive diaid,sarriskiend oplianally.nxidizing agent andlor
thickener in amounts such that, upon dilution of the concentrate with an appro riate amount of liquid

carrier, each*‘%llﬁp}oﬁ‘enf%ﬂ%%{)ﬁr‘e@e%’f‘m"tT"fe RSthpdsitishifan Arfolst Withitt #&aPpropriate range
recited abovedor:each componénti. For éxaniplépcomponemscoaneach: be:pregent smthe concentrate
in an amounk iighis 2imes: (6 imes, 4imes. o A.cenlfaiian iegiiedn,se gach component in the

conapo , when the concentrate is diluted with an appropriate volume of liquid carrlerée .g. equal
volumes of IR RIS BTaRe - 6F hﬁuid%a‘?ﬁ‘éﬂ”dﬁ& e%uét‘f‘\/dﬁﬁ’mfé?hdu [ cKiriet ispectively),
each componetit, witl \bepreSent'in dhe eompositiottithakReamount within the ranges set forth above for

each compopghk; FYItharmore. as.wilhe understogd, Jm Jitpg@ QLQrdinagy. ski Hggi&ha% the

concentrate. can contain an approprlate traction Oft e IQUI carrler present in th e final Composmon in
order to ensBf& RSP I EbrASHE-LHPEHEr Shebrdatgiiree are s skl talg 6t fully dissolved or
suspended ipdhe-sonee picaie:Maraoyes, dheoxidizing.agenticanddedefhout ehihesconcentrate to be

ater added in, A appropriale. AMQHAL W SaTieL e, rm e samResfien el gt each
component is present In an amount Wlthln e ranges set ort ove rot each component. 100321 The
invention furtARFPREUIGETE MEtHEIBISIfcing' & SibstFaterrHe fiethBthEsmpiidés B eshvicting the
substrate with acempasiion; a&ﬂ@s&t&hﬁﬁzﬁel@&%ﬂ@ﬂwﬂraCHﬁladt:hﬁo‘ﬁUba&tEai%@@ﬁbt’(Q@Om position with
a wire saw, a in e, sa) Wi slt |n contact therew th r<elat|ve to the
substrate so §§ ?%I%bnggide gté ?e%\sgt % ‘p‘or\g{gn* of the su qbrp?rgte ?ro'?e lice ‘me Es%g?sbf?a%ie [6b§3f A substrate
can be slicedtis ity tHalimiertivel 8omips stisPeaH IR B P Iab W iE $4WePhe wire saw
comm web offine:wiresmaiangedusing asenes. spoclsapd pileyssush:that thenwises are parallel.
The distancethe v |[;e n be, tahle dista Jbut typicall m M, dlameter of the
wire can be%ﬂg %lta GIc(:aﬁ']d\ii':l{)mgei‘te%r %ut Si‘l‘gnie Wire t%)ltla ﬁa‘as édlgrﬁgterIgf 8 08 % 02 Aim. The wire
portion of th&iwiré. Saiw %aﬁ%@aﬁylemae@mé*réffa#bbutiprefeﬁmymmpfg@g%@ﬁsq%ﬂes essentially of,
or consists Qfgifgepc,and gjm&allpy& AosShistiate is. pressed against the web of wires while a composition

is contlnuou Lglpg%le to the area. T e ere saw is. moved fel lative to the lsubstrate and the abrasive
£ COHNDONHIoN £Aal ‘xd\ i& Smiﬂ £ \WCQSH\\ Y l‘\u}%li\ £3 i £ 00y %ZW
suspended e composition adheres to thé wire saw arid, don een e wire of the

wire w and. i@ @méwram?w @stohlsraldy’ arlebistyd Portion bhthe! §ab§tm@e Bifdusligesitinto wale
100341 The ifﬁ}b'%w'k&lgu%ﬁimpi@Jwthﬂfdliﬂﬁi@le&th@@ai{ﬁﬂﬂ@{1 but.f coursewsheuidnat:be. construed

as in any way limitin ope, EXAM. /0035) This Ie emon tes the effects of various ¢
y %X, HTL CPOr wg o & ol {g.s 3l§ b o1 {ess ni cp ar esss”‘s e eﬂ 3, iefg ep o
retention, cleana |ty, an setﬂ' Sr per ies o comp

less, or 150 op or less). ‘Ehm the composition can have a viscosity bounded by any two of

the above endponnts. For example, the viscosity of the composition can be 20 ¢p to 300 ¢p

{e.g, 60 cpio 400 cp, 100 cpto 200 ¢p, 150 cpio 400 op, 150 op o 350 cp, 170 cp to 320 ¢p,

of 200 op 1o 300 op).

{98211 The composition can bave any suitable pH. The composition can have a pil of 10 or

less {e.p.. % or less). Aliernatively, or in addision, the composition can have a pH of 3 or



[00361 A composition was prepared that contained 50 wt.% silicon carbine. 4 wt, hydroxyettryl
cellulose, and 46 wt.% water. The composition was divided into eighteen different compositions
(Compositions A-R) to which varying types and amounts of alcohols and/or salts were added as set
forth. in Tabl&vix 200878 ach of the compositions was evaluated using thesettlingtast{izdays), drop
spatula test (7 days), the scratch test and the ultrasonic (40 sec.) test. The drop spatul.a and the
settling tests were performed in order to test the suspeudability of the slum, and how easy it will
re-disperse after settling,. The scratch and the ultrasonic tests were performed in order to examine, the
cleanability and the drying- ability of the slurry. [0038( The drop spatula test was conducted by
dropping a spatula, into a graduated cylinder that contained the slimy being tested. The slurry had
been allowedasgttie Totayps:pribrto festingpinithis-testthe Spatuaivwilhdroptdowiite the bottom be

cylinder for igpdf.thetguisnorhasd.semling. &ﬁmua!@r@ly@%&s?ﬁam%q{d@termk@enwhether or not the
I|nder and stimate of where in the C)glmder the spatula had

spatula touc g% Iiu/g bottom of the % f

settled. A large 14y & of RardcSERE ABREREE VRSP BYUb IS WA ¥ RS Brsiiy ter settling.
100391 The setiting testcopducted b suathycbsesvingtioidid layert that ivad. beet:alfowed to settle
for 7 days m@&ﬁ@l%&%wmewﬁe mg'l@(nﬂe&z@éa%&é B%m&%&%@&k the FlyLy.ls. The scratch

was conducted b){? cm%9 n aliguot of the s| urré on a glass slide and then. drying, After 24 hours, a
cotton swab R TS 8485 Wipe SIS the G Sibisy *?Hé*§%¥@*W§iﬁ§%ﬁ‘féé{%ﬁé‘di’ﬁ‘t‘fﬁi*ﬂatlvely by
how easy it is\tg beavipebeautickhe! miwﬁaswiwmmwassuhem mesiguret: ointidi sanié: giass slide from

the dried SluEQ(&@??L&@Q@&&Q@?@WM&QE%'99 mjih;‘? 9@% Sl WagSxaming,for any remaining

slurry, Easy to clean shiny will be cleaned off t e g ass Slide after son ication. The results are
summarized it ASHREY W@‘@éi‘b?ﬁ)’?f%@‘@ﬂtﬁ%@‘@l%ﬁém EribBSHGT A ATESHDI/Salt Drop
Spatula, 7 dayscScratchullirasohicintdst4tisecsSetthing: TestAéthvaniive) oglyseral aon!)

and the conceptration of particles in the fop 30 mi of the graduated cvlinder {§T1 in terms of
g/mi) divided by the innial concentration of particles int the composition (1] in terms of
eind} is less than or equal to 0.5 (e, (B - THACH 2 0.5), The value of B THIC
desirably 1s lexs than or equal {o 0.3, and preferably i less than or agual to 1

{0623} The composition can comprise, consist essentially of, or consist of the foregoing
componants, alone or in combination with one or more of the following optional components,
[8241 The composition can optionally further comprise one of mors surfictanis andéor
rieologioat contro! agents, inchuding coapudants {e.g., polymeric rheological control agents,
such as, for example, wrethaue paivmuzs) Suitable surfactants can fuctude, for example,
catiome surthcianss, andonic surfactants, nontenic surfactants, amphoteric surfactangs,
nixiures thereof, and the ke, Preferably, the composition comprises & nonionic surfaciant,
One exanple of 8 sustable nonjowic surfactant is an ethylenedianine polvoxvethyiene
surfactant, The smount of surfaciant in the composition typically s 0.0001 wi % to | wi%
{preferably 0N wi.% to 0.1 wi o and more preferably 0.005 wi% 1o G.05 wib),

{0825} The composition optionally further comprises one or more other additives. Such
additives include acrviates comprising one or more acryvlic subunits (e.g., viny! acrvintes and
stvrene servlates), and polymers, copolymers, and oligomers thereof, and sabis thercol,

10826} The composition can comprise one o more antifoaming agems. The antifoamng
agent can be any suiteble antifosniing agent. Suitable antifoaming agents include, b are not
innted 1o, silivon-based and acetylemic diok-based antifoaming agents. The amount of anti-

foaming agent in the composition typically is 10 ppm to 140 ppm,



no yes 73 B (inventive) -A 5% PEG yes yes yes 7.5 C (inventive)l 5% glycerol halfwayyes yes 7.5 D
(inventive), jli E (inventive) 1% PPG | % fumy]. alcohol 110 yes --4 yes yes , yes

WO 2016/07187¢ PCT/TUS2009/068969

R

FG0Z7] The composttion can comprise one or more biocides. The biocide can be any switable
hiocide, for example an isothiazolinone biocide. The amount of biocide in the composition
typically 18 1 to 50 ppm, preferably 10 o 20 ppn.

{28! The composition can be prepared by any suitable techaigue, many of which are
known io those skilled in the art, The composition can be prepared in a batch or continuous
process. Lenerally, the composition can be prepared by combining the components therenl
i any order. The term “component”™ as vsed herein inclodes individual ingredions (e
abragive, oxudizing agent. thickeney, biccide, ete.) as well as any combination of ngredisnts
{&.8., abrasive, oxidizing agent, thickener, biocide, ete ).

{829 The composition can be supplied as a one-package systern comprising, for example,
an abeasive, a Hauid camier, and optionally an oxidizing agent. Alternatively, for example,
the oxidizsng agent can be sapplied n o Grst comtainer, either in dry form, or as 2 solution or
dispersion in the figuid carvier, and the abragive, the Hauid carrier, and other additives can be
supphied 1 a second conlainer. Supphving the oxidizing agent separaiely from the other
components of the composition ts preferable because it allows for the oxidizing agent 1o be
gdded to the composition af any time during the shicing process. For example, the oxidizing
ageni can be added to the composition before the shicing process begins, during the slicing
process, of after the shiomy process is complete. The use of a stable oxidizing agent allows
the oxidizing agent 1o be supplied o container with other componenis of the composition,
since it is Joss likely to resct with the other components. This approach can substantially
reduce the cost of preparing and using the composition.

{0636] Optional components, such as one or more biocides, can be placed in the first andior
second contwiners or in & third container, either i dry form, or as 2 solution i the bguid
cartier. Muoveover, s susable for the components in the first and second containers o have
different pH values, or alternatively 1o bave substantially similar, or even equal, pH values.
ifan optional component s a solid, it may be supplied either in dry form oy 25 2 misture in
the bguid carmier. The optienal components can be supplied saparately from the other
componens of the composition and can be combined, e.g., by the end-user, with the other
components of the composition shortly before use (e, 1 week or less prior to use, 1 day or
less prior v use, 1 hour or less prior to use, 13 minutes or Jess priov 1o use, or | minute or less
pricy to usel. Ciher bwo-container, or three- or more-container, combinations of the

components of the composition are within the knowledge of one of ordinary skill s the arl.



yes1l-7.2 7.8,11F (inventive) I ! 5% hexyl alcohol yes , . yesl yes ,- 1 G (inventive) H (inventive)
| (comparative) i 1% PEG 5% PPG None yes

WO 2010/071870 PCT/US2009/068909
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IG631] The composition also can be provided as a concentrate which s mtended to be dilnted

wiili an appropriate amount of Hguid carrer prior to use. In such an embodiment, the
COMpPusItion concentrate can comprise abrasive, Hgueid cartier, and optionally oxidizing agent
and/or thickener i amounts such that, upon dilution of the concentrate with un appropriaie
amount of liguid carrier, each component will be present in the composition in an amow
within the appropriate range recited above for each componeni. For example, componanis
can each be presenr in the concentrate in an amonnt that s 2 tmes {e.p., 3 times, 4 times, or §
times) greater than the concentration recited sbove for each componerd in the composition so
that, when ihe concentrate is difuted with an appropriste volume of hguid carrier (g8, 2
equal volumes of hiquid carrter, 3 eqeal volumes of Hupid carvier, or 4 aqual volumes of
liquid carrier, respectively), each component will be present in the composition in an amoury
within the ranges set forth above for cach component. Furthermore, as will be andersicod by
those of crdinary skill in the art, the concentrate can contain an appropriate fraction of the
lepuddd carrrer present in the final composition in order to ensure that the abrasive and other
suitable additives are at feast partially or fully dissolved or suspended in the concentrate.
Moreover, the oxidizing agent can be fefi out of the concentrate to be later added in an
appropriate amount with liquid camier to form the composition such that each component is
present In an mmount within the ranges set forth above for each component,

FI932] The invention firther provides a method of slicing & subsirate. The method conmprises
(1) contacting the substrate with & composition ss described herein, (i1} contacting the
substrate and the composilion with a wire saw, and (115) mwoving the wirg saw, with the
composition in contact therewith, refative to the substrate so a8 to abrade at least a portion of
the subsirate o shice the substrate,

HB33] A substrate can be sliced using the mveniive composition and method with any
suitable wire saw. The wire saw comprises s web of {ine wires arranged nsing a series of
spools and pulleys such that the wives are paraliel. The distance between the wires can be
any suitgble distance, but typlealty s 0.1 mm to 1.5 mun. The diameter of the wire can be any
suntable diameter, but the wire typically has a diameter of 0.08 1o 9.2 rom.  The wire portion
of the wire saw con be any suilable material, but preferably comprises, consists essentially of,
of consists of iron and won alloys. A sobstrate is pressed against the web of wires while a
composition is continuousty suppliad to the area. The wire saw is moved relfative fo the

substrate, and the abrastve suspended in the composition adheres to the wire saw and



no 110 no no no ve.- ..,,. Inono 8 7.3 8 3 (inventive)1 PEG 300 yes yes yes 6.5 | K (inventive) [ . 5%
Ca02 yes no no 7.4 L (inventive) 1% Cal, yes

WO 2016/071870 PCT/USIGO9/668909

3,
facifitates the interaction belwesn the wire of the wire saw and the subsirate, so as to abrade

at feast o portion of the subsirate and shice it into walbrs,
0834} The following example further Dlustrates the tmvention but, of ourse, shonld not be
consirped as In any way limiting 1is scope.

EXAMPLE
(0835] This example demonsivates the effects of various components on the moisture
retention, clearability, and setifing properties of compositions,
H0638] A composition was prepared that contained 30 wit.% silicon carbide, € wi %
hydroxvethy! cellulase, and 46 wit% water. The composition was divided iito eighiesn
differant compositions {Compesitions A-R) to which varving types and amoants of alcohols
and/or salts were added as set forth iy Table |
[0837] Each of the composstions was evaluated using the setthing test (7 days), drop spatala
test {7 days), the seratch test and the ulwasonic (40 sec.} test. The drop spatula snd the
seithing tests were performed in order fo test the suspendability of the siurry and how easv it
witl re-disperse after settiing. The scrateh and the altvasonic tests were performed in order o
exanine the cleanability and the dryving- abilty of the shurry.
[083&] The drop spatula test was conducted by dropping a spatula into a graduaied cvlinder
that contained the shury being tested. The slarry had been allowed to settle in the eylinder for
7 days prior (o testing. tn dris test, the spatia wilf drop down to the bottom of the cylinder if
there is no hard settling. A visual analysis was done to determine whether or not the spasu
touched the bottam of the cylinder, and an estimate of where n fhe cvlinder the spatula had
settled. A large Jayer of hard-settled abrusive is indicative of praoblems with re-dispersing
after settling,
RIS The seitling test was conducted by visually observing e clear Bauid layer i a shuny
that had been allowed 1o settle for 7 davs in a gradeated ovlinder. The higher the number the
mose seltled the shurry s, The scrateh was conducted by placing an aliquot of the shuery on a
gluss slice and then drving. After 24 hours, a coiton swab was used to wipe mway the drisd
slurry. The slurry drying is measured quatitatively by heow easy it is (o be wiped oul. The
ultrasonic test was then measired on the same glass slide from the dried sturry fest. After 40
seconds of somication, the plass shide was examind for any remaining shary. Easy to clean
shury will be cleaned ofl' the plass slide afler sonication. The resulis are summarized i Table
i,



nono 7.6 1 M (inventive) 1 1% hexyl alcohol yes yes yes 7.7 N (inventive) 1 7% PEG yes yesyes 7.2 0
(inventive) 1% CaC12, 7% PEG 3/4 down yes , ; yes 7.4 5% ammonium P
(inventive)sulthte no yes

WO 2010/071870 PCT/US2009/068909

il
Table

Errop Spatola, | Scratel | Ultrasonic,
Composition 1 Aleohol/Salt 7 davs fest ‘ EHET Sertting Test
A {inventive} 1% ghycerol e 0 ‘ yes 7.3
B{nventive) | 5% PEG Tves  Ivesves 75
: C tinventive} 550 ghveerol halfway vEs YES 7.5
Iy lventive) 1% PPG Y, yay 1 ¥es 72
1% bexyl

E {inventive) aleohol Ye8 ves § Yes 7.8

| 5% hexyl | |
F {inventive} alcohol Ves Yes Ves 6.7
{3 {inventive) 1% PEG VO3 no | ves 8
H{mveative} | % PPG |no ne 0o ey
 fcomparativey | None FHW ) no '

3 (nventive) PEG 300 Y8 ¥e5 Ves 6.3 :
K {nventive} 3% CalCl; Vg o hila) : 7.4 ‘
L fimventive) Ot CalCh ves no | no 76

£% hexvl
M {(wventive) aleohol VEs ¥Es ves 7.7
N fmventive) T PEG Ve §es Ve 7.2
F 1% Callly, 7%
O (hrventive) PEG 374 down Ves yag 7.4
594 ammonium
P {inventiva) sastfage 1o Ye§ no 7.2
1% anunonium
{3 (nvesntive) - sulfale s yes ves 7.1
R {comparative] | None ne no ne 8

FRB40} As is apparent from the results set forth 1y Table 1, Compositions containing polyol

sach as ghycerol, polvethylene ghveol (PEG), polypropyiene glveol {PPG) and monatomic



no 7.2 1% ammonitun O, (inventive)sulfate no 1 yesl ves, . 7.1 R (comparative)None no
no no 8 100401 As is apparent from the results set forth in Table I, Compositions containing polyol
such as glycerol, polyethylene glycol (PEG), polypropylene glycol (PPG) and monatomic WO
2010/071870RC T16)62009/068909 alcohol such as 1-hcsauolalcohol) aspwelkasesatissssich
ammoniuni sulfate: show better deana.bllityand less drying of the slurry. WO 2010/071870
PCT/US2009/068909 13 CLAIMS 1.A composition for slicing a substrate using a wire saw comprising:

12

aleahol such as [-bexanc! (hexvl aleohol} as well as salts sech s calehum chioride and

gmmoniam sulfate show beiter cleanabiiity and less drying of the shurry.



a liquid carrier comprising at least 50 wt.!14, water and 0.1 wt.% 10 20 wt.% of polyol, based on the
weight of the liquid carrier; The composition of claim I, wherein the polyol has a carbon morn to oxygen

atom ratio of at least 2.5:1. 4. The composition of claim I, wherein the compaosition further
comprises anwéi%;&@gﬁg%ent. 5. The composition of claim 1, wherein the thickener is a non-ionic
polymer. 6. The composition of claim I. wherein the abrasive is selecteddmmm i geeup consisting
of silicon carbide, silica, alumina, and combinations thereof. 7. The composition of claim 1,
wherein the composition further comprises calcium chloride, ammonium sulfate, aluminum nitrate, or
combinations thereof 8 A composition for slicing a substrate using a wire saw comprisina. a

liquid carrier comprising at least 50 wt.% water and at least one additive selected from a monatomic
alcohol or a salt, wherein the monatomic alcohol is' present L. liquid carrier at 0.1 wt.% ID 20 wt.%) and
the salt is selected from the group consisting of it chloride, ammonium sulfate, aluminum nitrate,
and combinations thereof: #PgfBoiu%itin6@ M%@mggrm%gu&%}%g&in the liquid carrier.
9The composition af claimigswharinthe.manatomic glcohgl has a carbon chain of four or more
carbons 210 The compasition of Cg.;_‘i%ﬁ) 9 chain p%fdu?' B MGH BaPBoh¥ i inikandt of 11, The
composition of cfa'l_r’_n , atom '8‘855%@8%%6%#%@&?@& least 2.5: . 12. The composition of claim
8, oxidithE agent {14 .130The etmifiositionfobclain @ he.abasiyaisisgiacied from the group rig of
silicon carbide, siliga; allgml‘glg%ng@xgmpg}%t%%ﬁ thereof 14. The composition of claim 8, wherein
the composition fuyther ?%Qg)rises athick e composition of claim 14, wherein the thickener
is a non-ionic. polyimer. 16; ﬁ%@?ﬁ%‘&‘b@‘sﬁ@fﬁbia‘@%ﬂ&epmllaa‘ﬁhsm@m@.ﬁii@&mé%@&gp

consisting of giveerol, polveihviens glveol )

thereof.

3. The composition of elaim 1, wherein the polvol has 3 carbon atom 100
atom ratio of ai least 2.5:1.

. Lo-hexunediol, peniaervthrite, or combination

xvgen

4. The composition of claim b, wherein the composition further COMPTISes an
oxidizing agent.

5, The composttion of claim I, wherein the thickener 1S & non-ionic polyiner

6. The composition of claim 1, wherein the

B abrasive is selected from the group
consisting of silicon carbide, silics, alumina, and combinations thereof

? . The composition of claim 1. whersin the composition farther COmprises
calcium chloride, ammoninm seifate, aluminmm nitzare, or combinations thereol

3 Sin 3 oy '

8. A composition for slicing a substrate USRI & Wire Saw comprising

{i} a hguid carrier comprising al feast 50 wt.% wster and at least one addirive
setected from & monatonic alcobol or a salt, wherein ihe monsiomic aicolio! is present in the
biguid carrier at 0.7 wi.% 0 2 ( ' i

4§, S 10 20 wi%, and the sal e | ISt
. 1 is selected from the group consisting of

caloium chloride, smmonium sutfate. alumingm nitrate. and combinations thereof: and

(1) 30 wi.% io 60 wi.% of an abrasive suspended in the liquid carrier
9, The composition of claim 8, whersin
chain of four or mare carbons,

the monatomic alcohs! has a carbon

142 : i ! ]
¢ The composition of claim 9, wherein the monatomic alcohol having a carbon

' chain of four or more carbons is I-hexanol. 1-octanol. 2-sthy]
1NN "

hexanol or 2-butyl-1-octano!,
The composition of claim &, wherein the monatomic alcohol has g carbon
S0 10 OXygen atom ratio of af legst 2.4°1.

12, The composition of claim &, wherein the composition further comprises an
oxidizing agent.



conta.cting the substrate with a composition comprising: (a) a liquid carrier comprising at least

50 wt.% water and 0.1 wt3i, Lo 20 wi.5.; of a polyol, based cm thg weight of the
(b) $0 wt.% to 60 wt,% of an abrasive suspended in he liquid carrier; at

liquid carrier:
(c) 0.2 wt.% to 10 wt.%

of a thickenem{@Ijcomtagting the substrate and the composition with, a Wir%é@f{sﬂsﬂ%&@ OVilng ihe

wire saw, with the composition in contact therewith, relative to ti substrateas to abra

e at least a

portion of the substrate to slice the substrate, The method c_)f cl_aim 16, wherein the poly-ol is _
glycerol, polyethylene glycol., edi 1, permterythrite, or a combination thereof. 18.Th(_e method of c_Ialm
16, wherein the polyol has ZI carbon chain of four or more a-) The method of_clalm 16, Whereln the
poiyol has a carbon atom to oxygen atom least 2.5:1, 20. The method of_clalm 16 Wherel_n the
composition furthert scompisesamexiidic 2dxThe.methask-alelain 16, wherein.the thickener is a
nonionic poIm@gt{gggi@gmggﬂ%&éﬁm A6, wherein the composition further comprises calcium

WIS a13d comiiangiions {hers
chloride, 3111111011ium sulfate, aluminum, nitrate, or combinati RS thereof.

The composition of cham &, wherein the composition fiwther comprises a

thickener.

15 The composition of clarm 14, wherein the thickener is a non-ionic poliymer.

16, A method of shicing a substrate. which method CoOmprises;

€1} contacting the substrate with a composition conmpristog:

{a} & hiquid carrier comprising at least 50 wt % water and 0.1 wt.% to 20

w1.% of a polyol, based on the weight of the Hguid carrier;
(b} 30w %o 1o 60 wi% of an abrasive suspended in the tiquid
{c (.2 wi% (o 10 wi % of a thickener

(i contacting the subsirate and the composition with a wire saw, and

carrier; and

tin}  moving the wire saw, with the composition in coniac therewith, relative 1o the

subsirate so as to abrade at feast a portion of the substrate to slice the subsiraig,

17 The method of clabm 16, wherein the polvol is ghveerol, polvethviene ghveol,

1.6-hexanediol, pentasryvthrite, or a combination thereof.

18, The methed of claim 16, wherein the polyol has a carbon chain of four or

muore carhons.

19, The method of claim 16, wherein the polve! has a carhan atom to OXYEEn atom

ratto of at least 2.5 1.

20, The method of claim 16, wherein the composition further comprises an

oxsdizing agent.
2}

27

chioride, ammonium sulfate, aluminum nitrate, or combinations thereof

21, The method ol claim 16, wherein the thickener is a non-ionic poiviner.

22 The method of claim 16, wherein the composition further comprises calomm



