
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 a web of tine wires arranged using a series ofspools and theare parallel to each other at
distances of 0.1 mm to 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 use of mineral oil, kerosene, polyethylene glycol, and polyalkylene glycols. The
,Utc nature of these carriers allows the abrasive particles to be suspended in the composition and
allows the composition to adhere to the wire: of the wire saw: and/or the substrate which results in a
more efficient mechanical abrasion of the substrate, Such conmositions, however, generally contain
high concentrations of abrasive, and, due to their lack of colloidal stability. the abrasive particles settle
out of solution. Non-aqueous compositions are also relatively sensitive to contamination by the
materials abraded during the slicing process, which. causes the abrasive particles to lose slicing
efficiency and to agglomerate, hi addition, due to poor thermal properties, non-aqueous compositions
generally result in increased amounts of heat being generated by the wire sawing process due to
friction, which in turn increases the level of wear on the wire and decreases the slicing rate. Reducing
the level of wear on the wire enables the use of wires having smaller diameters, which is desirable
because it reduces the amount of substrate lost during slicingthe kerf). Compositions having a longer
shelf life which can increase slicing performance are desired. [0003) During wire sawing operations,
the wire moves at a relatively high vel causes the composition to evaporate or dry during the slicing
process, resulting the formation of hard deposits on the wire and increasing, the level of wear on the
wire. This is especially problematic with respect to aqueous compositions. in addition, evaporation or
drying of the composition during wire sawing operations can reduce recovery and recycling efficiency
of the various components of the composition, such as the abrasive.  2 BRIEF SUMMARY OF THE
INVENTION 100041 In a first aspect, there is provided a composition for slicing a substrate using a
wire saw comprising (i) a liquid carrier comprising at least 50 wt.% water and 0.1 wt.% to 20 wt.% of a
polyol based on the weight of the liquid carrier, (ii) 30 wt.% to 60 wt.% of an abrasive suspended in the
liquid carrier, and (iii) 0.2 wt.% to 10 wt.% of a thickener.  10005] The disclosure also provides a
composition for slicing a substrate using a wire saw comprising (i) a liquid carrier comprising at least
50 wt.% water and 0.1 wt.% to 20 wt.% of a monatomic alcohol, 0030 wt% to 60 wt.% of an abrasive
suspended in the liquid carrier, and (iii) a salt selected from the group consisting of calcium chloride,
ammonium sulfate, aluminum nitrate, and combinations thereof.     5alln a second aspect, there is
provided a composition for slicing a substrate using a wire saw comprising: (1)a liquid carrier
comprising at least .50 wt.% water and at least one additive selected from a monatomic alcohol or a
salt, wherein the monmomk alcohol is present in the liquid carrier at 0.1 wt.% to 20 wt..%, and the salt
is selected from the group consisting of calcium chloride, ammonium sulfate, aluminum nitrate, and
combituttions thereof: and        (ii)30 wt.% to 60 wt.% of an abrasive suspended in the liquid carrier.
100061 The disclosure further provides a method of slicing a substrate, which method comprises (i)
contacting the substrate with either of the compositions described above, (ii) contacting the substrate
and the composition with a wire saw, and (iii) moving the wire saw, with the composition in contact
therewith, relative to the substrate so as to abrade at least a portion of the substrate to slice the
substrate. 



Ili.. tit] hi a third aspect, there is provided a method of slicing a substrate, which method, comprises:
contactina the substrate with a composition 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        (ii)
contacting the substrate and the composition with a wire saw, and        (iii) moving the wire saw, with
the composition in contact therewith, relative to the subsume so as to abrade at least a portion of the
substrate to slice the substrate.  2a DETAILED DESCRIPTION OF THE INVENTION 100071 The
invention provides a. composition for slicing a substrate using a wire saw and a method of slicing a
substrate using a wire saw, 100081 The substrate to he sliced can be any suitable substrate. Suitable
substrates can be, for example, silicon, sapphire, silicon carbide, germanium, gallium, or ceramics.
Preferably, the substrate is silicon.  100091 The composition comprises a liquid carrier and an
abrasive suspended in the liquid carrier. 10010] A liquid carrier is used to facilitate the application of
the abrasive and any optional additives to the surface of a suitable substrate to be sliced. The liquid
carrier can be any suitable solvent including lower alcohols (e.g., C1-C6 alcohols such as methanol,
ethanol, etc.), ethers (e.g., dioxane, tetrahydrofuran, etc.), water, oil (e.g., mineral oil), kerosene,
polyalycol, polyethylene glycol, polyalkylene glycols (e.g., polypropylene elycol), and mixtures thereof.
Preferably, the liquid carrier comprises, consists essentially of, or consists of a mixture of water and
alcohol. Without wishing to be bound by any particular theory, it is likely that the use of a non-aqueous
liquid carrier increases the viscosity of the composition which increases the ability of the composition
to adhere to the wire saw and/or substrate,  resulting in a more efficient abrasion of the sdionic
properties of the non- aqueous liquid, carrier,however, also increase the colloidal instability of the
composition. The materialsabraded during the slicing process agglomerate with the abrasive parades
suspended in the liquid, carrier,auses the abrasive particles to lose slicing efficiency and settle out. In
addition, the use of a non-aqueous liquid carrier havine. poor properties increases the amount. of heat
generated due to friction during the slicing of      bstrate. The liquid carrier can comprise at least 50
wt% (based on the weight of the liquid carrier) water (e.g., at least 60 wt.%, at least 70 wt.%, at least
80 wt,%, at least 85 wt.%, or at least 90 wt.% water). Alternatively, or in addition, the liquid carrier can
comprise 98 wt..% or less water (e.g., 95 wt,l1ii or less, 90 wCN, or less, 80 wt.,%, or less, 70 wt.% or
less, or 60 wt.% or less water). Thus, the liquid carrier can comprise an amount of water bounded. by
any two of the above endpoints. For example, the liquid carrier can comprise 50 wt.% water to 98 wt
.% water (e.g., 50 wt.% to 95 wt.% water, 60 wt% to 95 wt,% water, or 70 wt.% to 95 wt.% water).
1001.1.1 The alcohol comprising the liquid carrier can be any suitable alcohol. Preferably, the alcohol
is a polyol or a monatomic alcohol. The polyol or mona.tomic alcohol ca carbon chain of four or more
carbons and/or a carbon atom to oxygen atom ratioof at 2.5:1. For example, the poly& can be a glycol
(i.e., a diol), glycerol,ethylene glycol (PEG), polypropylene glycol (11:1PC1), 1,6-bextmedial,
pcnucr'ahrmu. or comhmauons thereof. The monatomic alcohol can be, for example, 1-13exanol
(hexyl alcoholmoot, 2-ethyl 



hexanol, or 2-butyl-I-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 wt.% 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 wt.% to 10 wt.% alcohol" 1 wt.% to 15 wt.% alcohol, or I wt% to 10 wt..%
alcohol), 10012.1 The abrasive typicallyparticulate form (,) and is suspended in the liquid carrier. The
abrasive can be any suitable abrasive For example, the abrasive  4 can be nahetic, and can comprise,
consist essentially of, or c carbide, ni ide, carborundum, or the like.ive also can be a polymer pin
coated paniclalilv the abrasive has a Mobs hardness of at least 7.5. The abrasive typically comprises
metal oxide particles. Preferably, the abrasive is selected from the group consisting of silicon carbide,
diamond, boron carbide alumina, and combinations thereoff. Preferably, the abrasive is silicon carbide.
100.131 The abrasive particles typically have an average panicsize (e.g., average particle diameter) of
0.5 microns to 100 microns. The abrasive particles an have an average particle size of at least 0.1
microns (e.g., at least 0.5 microns, at least 1 micron, at least 5 microns, at least 10 microns, at least 20
microns, or at least 50 microns), Alternatively, or in addition, the abrasive particles can have an
average particle size of 500 microns or less (e.g., 300 microns or less, 100 microns or less, 50 microns
or less, 30 microns or less, 20 microns or less, 10 microns or less, or 8 microns or less). Thus, the
abrasive can have a panicle size bounded by any two of the above endpoints. For example, the
abrasive particles have an average particle size of 1 micron to WO microns (e.g., 3 microns to 50
microns, 6 microns,. to 20 microns, 8 micronsmicrons, or 5 microns to 15 microns). Any suitable
amotmt of abrasive can be present in the composition.. 10014] The composition can comprise 30 wt.%
or moreor more, Or 50 wt more) abrasive. Ahernatively, or in addition, the composition can comprise
90 wt.% or less of the abrasive (e.g., 75 wt.% or less, 60 wt.% or less, 50 wt.% or less, or 40 wt.% or
less abrasive). Thus, the composition can comprise an amount of abrasive bounded. by any two of the
above endpoints. For example, the composition can comprise 30 wt.% to 90 wt.% (e.g., 35 wt.% to 50
wt,%, or 30 wt.% to 60 wt.%i abrasive. 10015] The composition can further comprise a soh. For
example, chloride, ammonium sulfate, aluminum nitrate, or combinations thereof: The composition 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 2Owt.% or less (e.g., ltAvt,%, 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 I 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 can comprise 0.005 wt,% or more (e.g., 0.01 wt.(7/1/ or mote, 0,05 wt.% or more, 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 I wt.% to 5 wt.%) oxidizing, agent.                          ay comprise. an oxidation
facilitator, which can be any suitable compound that increases thethe oxidizer. For example, the
oxidation thci.litator can he a catalyst that lowers the activation energy of the oxidation by the oxidizing
agent of one. or more materials of the substrate to be sliced with the wire saw and composition. For
example, the oxidation facilitator can be a metal, an organic molecule, or a radical. Typically, the
oxidation facilitator is selected from the group consisting of copper, platinum, ruthenium, rhodium, go
Moues, 2,2,6,6-tenamerhyl-piperidiml-oxyl, and combinations thereof. The metals can be elemental or
ionic in form. The oxidation facilitator can be present in the composition in any suitable amount. The
composition can comprise 0.01 wt.% or more (e.g., 0.1 wt.% or more, 0.5 wt.% or more, 1 SA% or
more, 3 wt.'14. or more, or 5 wt.% or more) oxidation facilitator. .Alternativel.y, or in addition., the
composition can comprise 20 wt.% or less (e.g., 10 wt,% or less, 5 wt.% or less, 3 wt.% or less, or 1
wt.% or less) oxidation facilitator. Thus the composition can comprise an amount of oxidation facilitator
hounded by any two of the above endpoints. For example, the composition can comprise 0.05 wt,% to
20 wt.% (e.g,, 0.1 wt,% to 10 wt.%, 0.1 wt.% to 5 wt,%, 0.1 wt,% to $ wt.%, or 0,1 wt.% to I wt,%)
oxidation facilitator, 1.001.81 The composition can further comprise a thickener,which can be any
suitable thickener. Preferably, the thickener is a non-ionic polymer such as cellulose compounds (e.g.,
hydroxyethylcellulosej, or poly(alkylene oxide) materials (e.g., a poly(ethylene glycol), an ethylene
oxide-propylene. oxide copolymer., and the like), Preferably, the thickening agent  te, mber average
moleculart of greater than 20,000 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
comprisemore (e.g., 0.1 AV 0.5 wt% or more. 1 wt.% or more, 51 wt.% or more) thickene 



addition, the composition can comprise 30 wt.'!4', or less (e.g less, S wt.% or less, or I 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.%. or I wt.% to 5 wt.%) thickener. 100191 The composition can further comprise 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. I wt.% or more, ddition, the composition can S. 5 wt, , or less, or 1 wt.% or  less)
anti-drying agent. Thus, the composition can comprise an amour bounded by any two of the above
endpoints. For example., the campus:1M 0.05 wt.% to 20 wt.% (e.g., 0.5 wt.% to 20 wt %, 0.2 wt..% to
20 wt.%, 0.5 w or 1 wt.% to 5 wt.%) anti-drying agent. Preferably, the anti-drying agent is present in
the composition between 0.5 wt.% and 20 w 100201 The composition can have any sin lbiseosity. The
viscosposition can be at least 20 cp (e.g.., at least 40 cp, at least 60 cp, at cp, at least 100 cp, at least
130 cp, or at: least ISO ph Alternatively, or in addition,viscosity of the composition can be 500 cp or
less (e.g., 400 cp or less, 350 cp or less, 300 ep or less, 200 cp or less, 175 cp or or 150 cp or less).
Thus, the composition can have a viscosity bounded by any two the above endpoints. For example,
the viscosity of the composition can be 20 cp to 500 cp ;p to 400 cp, 100 cp to 400 cp, 150 cp to 400
cp, 150 cp w 350 cp., 170 cp to 320 cp, 300 cp). 10021 less (e.g.., 8 uposition can have1.11 able pH.
The composition can have a pH of 10 or . Alcernauvelv. or in addition, the compositionhave a pH of 3
or  



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 of the abrasive in a liquid carrier is placed into a IOU ml graduated cylinder and 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 equal to 0.1. 100231 The composition can comprise, consist essentially of, or consist of
the ft components, alone or in combination with one or more of the following optional components.
100241 The composition can optionally further comprise one or more surfactants and/or theological
control agents, including coagulants (e.g., polymeric theological control agents, such as, for example,
urethane polymers). Suitable surfactants can include:, for example, cationic surfactants, anionic
surfactants, nonionic surfactants, amphoteric surfactants, mixtures thereof, and the like. Preferably,
the composition comprises a nonionic surfactant. One example of a suitable nonionic surfactant is an
ethylenediamine poiyoxyethy surfactant. The amount of surfactant in the composition typically is
0.0001. wt.% to 1 wt.% (preferably 0,001 wt% to 0.1 wt,% and more preferably 0.005 wt..% to 0.05
wt.%). 190251 The composition optionally further comprises one or more other additives. Such.
additives include amylates comprising one or more actylic subunits (e.g., vinyl acrylates and styrene:
acrylates), and polymers, copolymers, and oligomers thereof, and salts thereof 10026) The
composition can comprise one or :more altiloamind, agents. The antifoamina agent can be any
suitable ainifoaming agent.. Suitable antifoaming agents include, but are not limited to, silicon-based
and acetylenic diol-based amifoaming agents. The amount of anti-foaming agent in the composition
typically is 10 ppm to 140 ppm,  8 [00271 The cormor more biocides. The brocide can be any for
example an isothiazoinione biocide. The amount of biocide in the compos pin, preferably 10 to 2.0
ppm. 10028] The composition can be prepared by any suitable technique, many ot winch are known to
those skilled in the art. The. composition can be prepared in a batch or continuous process. Generally,
the composition can he prepared by combining the components thereof in any order. The term
"componenr as used herein includes individual Mgr abrasive, oxidizing agent, thickener, biocide, etc.)
as well as any combination. if t112 ,dients (e.g., abrasive, oxidizing agent, thickener, biocide, etc).
100291 The. composition can be supplied as a one-package system comprising, for example, an
abrasive, a liquid carrier, and optionally an oxidizing agent. Alternatively, it3 example, the oxidizing
agent can be supplied in a first container, either in. dry form, or as a Solution. or dispersion in the liquid
carrier, and the abrasive, theuid carrier, and other additivescan be supplied in a second container.
Supplying the oxidizing agent separately from the other components of the composition is preferable
because it allows for the oxidizing agent to be added to the compositionexample, the oxidizing agent
can be added to the composition before!icing process begins, during the slicing process, or after the
slicing process is complete. The use of a. stable oxidizing agent allows 



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. and/or second. containers or in a third container, either in dry form, or as a solution 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 (e.g., I week or less prior to use, I day or less prior to use, 1 hour or less prior to use, 10
minutes or less prior to use, or 1 minute or less prior to use). Other two-container, or three- or
more-container, combinations of the components of the composition are within the knowledge of one
of ordinary skill in. the art.  [00311 The composition also can be provuled. aswhich is intended to be
diluted with an appropriate amount of 'liquid carrier prior to use, in such an embodiment, the
composition concentrate can comprise abrasive, liquid carrier, and optionally oxidizing agent andlor
thickener in amounts such that, upon dilution of the concentrate with an appropriate amount of liquid
carrier, each component will be present in the composition in an amount within the appropriate range
recited above for each component. For example, components can each be present in the concentrate
in an amount that is 2 times (e.g., 3 times, 4 times, or 5 centration recitedn so each component in the
conapo    , when the concentrate is diluted with an appropriate volume of liquid carrier (e.g. equal
volumes of liquid car, qual volumes of liquid carrier, or 4 equal volumes liquid carrier, respectively),
each component will be present in the composition in an amount within the ranges set forth above for
each component. Furthermore, as will be understood by those of ordinary skill in the art, the
concentrate. can contain an appropriate traction of the liquid carrier present in the final composition in
order to ensure that the abrasive and other suitable additives are at least partially or fully dissolved or
suspended in the concentrate. Moreover, the oxidizing agent can be left out of the concentrate to be
later added in an appropriate amount with liquid carrier to form the composition such that each
component is present in an amount within the ranges set forth above rot each component. 100321 The
invention further provides a method of slicing a substrate. The method comprises 61 convicting the
substrate with a composition as described herein, (it conraclina the substrate and the composition with
a wire saw, and (iii) moving the wire saw, with the composition in, contact therewith, relative to the
substrate so as to abrade at least a portion of the substrate to slice the substrate. [00331 A substrate
can be sliced using the inventive composition and method with any suitable wire saw. The wire saw
comm web of fine wires arranged using a series  spools and pulleys such that the wires are parallel.
The distancethe wires can be       itable distance, but typically is 0. mm to 1,5 mm,. diameter of the
wire can be any suitable diameter, but the wire typically has a diameter of 0,08 to 0.2 mm. The wire
portion of the wire saw can be any suitable material, but preferably comprises, consists essentially of,
or consists of iron and. iron alloys. A substrate is pressed against the web of wires while a composition
is continuously supplied to the area. The wire saw is moved relative to the substrate, and the abrasive
suspended in the composition adheres to the wire saw and,               intentcdon between e wire of the
wire w and. the substrate, so as to abrade at least a portion of the substrate and slice it into wale
100341 The following example further illustrates the invention but, of course, should. not be. construed
as in any way limiting its scope, EXAM. /0035) This example demonstrates the effects of various c
retention, cleanabi lity, and settling properties of compost tit 



[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 Table I. 100371 Each of the compositions was evaluated using the settling test (7 days), 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 allowed to settle 7 days prior to testing. in this test, the spatula will drop down to the bottom be
cylinder for ier if  there is no hard settling. A visual analysis was done to determine whether or not the
spatula touched the bottom of the cylinder, and an estimate of where in the cylinder the spatula had
settled. A large layer of hard-settled abrasive is indicative of problems with re-dispersing after settling.
100391 The settling test:conducted by visually observingliquid layer t that had been allowed to settle
for 7 days in a graduated cylinder. The higher the number the more settled the slurry is. The scratch
was conducted by placing an aliquot of the slurry on a glass slide and then. drying, After 24 hours, a
cotton swab was used to wipe away the dried slurry. The slurry drying is measured qualitatively by
how easy it is to be wiped out. The ultrasonic test was then measured on the same glass slide from
the dried slurry test. After 40 seconds of sonication, the glass slide was examind for any remaining
slurry, Easy to clean shiny will be cleaned off the glass Slide after son ication. The results are
summarized in 'Table  WO 2010/071870PCT/US20091068909  Composition 1 IAlcohol/Salt Drop
Spatula, 7 days ScratchUltrasonic, test40 sec. Settling Test A (inventive) I% glycerol no 



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



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



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



no no 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 



no 7.2                    1% ammonitun 0, (inventive)sulfate no 1 yes1 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
2010/071870PCT/1JS2009/068909 alcohol such as 1-hcsauo1alcohol) as well as salts such
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: 



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 composition further
comprises an oxidizing agent.        5. The composition of claim 1, wherein the thickener is a non-ionic
polymer.        6. The composition of claim I. wherein the abrasive is selected from the group 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 calcium chloride, ammonium sulfate, aluminum nitrate,
and combinations thereof: and (ii)30 wt.% to 60 wt.% of an abrasive suspended in the liquid carrier.
9The composition of claim 8, wherein the monatomic alcohol has a carbon chain of four or more
carbons        10. The composition of claim 9 chain of four or more carbons is 1-hexanol,        11. The
composition of claim 8, atom to oxygen atom ratio of at least 2.5: I.         12. The composition of claim
8, oxidithE agent  .14 .13.The composition of claim S.the abrasive is selected from the group rig of
silicon carbide, silica, alumina, and c.onibmations thereof        14. The composition of claim 8, wherein
the composition further comprises a thick        15. The composition of claim 14, wherein the thickener
is a non-ionic. polymer. 16,A method of slicing a substrate, which method comprises: 



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 the weight of the liquid carrier:
(b) $0 wt.% to 60 wt,% of an abrasive suspended in he liquid carrier; at             (c) 0.2 wt.% to 10 wt.%
of a thickener (11)contacting the substrate and the composition with, a wire saw, and (iii)MOVilng ihe
wire saw, with the composition in contact therewith, relative to ti substrateas to abrade at least a
portion of the substrate to slice the substrate,     The method of claim 16, wherein the poly-ol is
glycerol, polyethylene glycol., edi 1, permterythrite, or a combination thereof. 18.The method of claim
16, wherein the polyol has ZI carbon chain of four or more a -)     The method of claim 16, wherein the
poiyol has a carbon atom to oxygen atom least 2.5:1,        20. The method of claim 16 wherein the
composition further comprises an ox idi z 21. The method of claim 16, wherein the thickener is a
nonionic polymer. The method of claim 16, wherein the composition further comprises calcium
chloride, 3111111011ium sulfate, aluminum, nitrate, or combinations thereof. 


