-1- Inventors: Gw S. Swei, Damen C. Nevoret, and Patrick Yang. Attorney's
Docket No.; 3090.1010-000 (D-4164) 5 ANTI LOADI NG COVPCSI TI ONS AND METHODS OF
SELECTI NG SAME BACKGROUND OF THE | NVENTI ON General |y, abrasive products
conprise abrasive particles bonded together with a binder to a supporting
substrate. For exanple, an abrasive product can conprise a |layer 10 of
abrasive particles bound to a substrate, where the substrate can be a
flexi bl e substrate such as fabric or paper backing, a non-woven support, and
the like. Such products are enployed to abrade a variety of work surfaces
including netal, netal alloys, grhss wood, paint, plastics, body filler,
primer, and the like. It is known in the art that abrasive products are
subject to "loading", wherein the 15 "swarf', or abraded nmaterial fromthe
wor k surface, accunul ates on the abrasive surface and between the abrasive
particles. Loading is undesirable because it typicaIIy reduces the
performance of the abrasive product I n response, "antil oading” conpositions
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been proposed as conponents of antlloadrng conpositions. For exanple, sone

proposed conponents of antil oadi ng conmpositions can include |ong alkyl
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like, along with a wide range of counter ions including nonoval ent and
di val ent netal cations, rsanl c 25 counterions, such as tetraal kyl ammoni um
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10 of abrasive particles bound to a substrate, where the substrate can be a flexible substrate
such as fabric or paper backing, 2 non-woven support, and the like. Such products are
employed to abrade a variety of work surfaces including metal, metal alloys, glass, wood,
paint, plastics, body filler, primer, and the like.
It is known in the art that abrasive products are subject to “loading”, wherein the
15 “swarf”, or abraded material from the work surface, accumulates on the abrasive surface
and between the abrasive particles. Loading is undesirable because it typically reduces
the performance of the abrasive product. In response, “antiloading’ compositions have
been developed that reduce the tendency of an abrasive product to accumulate swarf. For
example, zinc stearate has long been known as a component of antiloading compositions.
20 Many classes of compounds have been proposed as components of antiloading
compositions. For example, some proposed components of antiloading compositions can
include long alkyl chains attached to polar groups, such as carboxylates, alkylammonium
salts, borates, phosphates, phosphonates, sulfates, sulfonates, and the like, along with a
wide range of counter ions including monovalent and divalent metal cations, organic
25  counterions, such as tetraalkylammonium, and the like.
However, there is no known teaching in the art as to which of this large class of

compounds are effective antiloading agents, short of manufacturing an abrasive product



Many proposed conpounds are actually ineffective antil oadi ng agents.

Furt hennore, sone agents known to be effective for antiloading result in
unaccept abl e contam nation of the work surface, e.g., commonly leading to
defects in a 5 subsequent coating step. For exanple, use of zinc stearate
in finishing abrasives in the auto industry |eads to contam nation of the
pruner surface, requiring an additional cleaning step to prepare the priner
for a subsequent coat of paint. Al soyZ-sone antiloadi ng agents that are known
to be effective, such as zinc stearate, are insoluble in water. As a
result, manufacturing an abrasive product with a 10 water-insol uble
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Thus, there is a need for antiloading agenis that are effective, that are easily
incorporated into an abrasive product, and that minimize contamination of the work
surface. Further, there is a need for a method of selecting effective antiloading

15 compounds.

SUMMARY OF THE INVENTION
It has now been found that certain compounds can be effective antiloading agents,
particularly compounds, such as anionic surfactants, that satisfy certain criteria, as
20 demonstrated in Examples 1-5.

An antiloading composition includes a first organic compound. The compound has a
water contact angle criterion W° that is less than a water contact angle W°, for zinc
stearate. The first compound satisfies at least one condition selected from the group
consisting of a melting point T greater than about 40 °C, a dynamic coefficient of

25  friction F less than about 0.5, and an antiloading criterion P greater than about 0.2,

Another embodiment includes a second organic compound, having a W° different
from that of the first organic compound. The composition has a particular water contact
angle W, that is determined, at least in part, by the independent W°; of each compound

and the proportion of each compound in the composition.



-3- An abrasive product includes the antil oadi ng conposition. A method of
grinding a substrate includes grinding a work surface by applying an
abrasive product to the work surface to create work surface swarf, and
providing an effective anount of an antil oading conposition at the
interface between the abrasive 5 product and the work surface swarf.

Anot her enbodi nent of the nethod includes grinding the substrate to a
particular water contact angle W by-enploying the second organi ¢ conpound.
A nmet hod of selecting an antil oadi ng conpound includes selecting the first
organi ¢ compound. Anot her enbodi ment of the nethod includes selecting the
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The advantages of the embodiments disclosed herein are significant. By providing
_effective antiloading compositions, the efficiency and effectiveness of abrasion products
15  and methods are imiproved, thereby reducing the cost and improving the quality of the
work product. By providing antiloading compositions which lead to ground surfaces with
decreased water contact angles W°;, the manufacture of abrﬁsive products incorporating
antiloading compositions is eased, and the contamination of work surfaces is reduced,
particularly for work surfaces to be coated after abrasion, e.g., with paint, varnish,

- 20 powder coat, and the like. By providing antiloading compositions that are effective at a
range of temperatures, work surfaces at different temperatures can be abraded without
requiring temperature modification and/or multiple products for different temperatures.
Furthermore, by grinding a work surface to a particular water contact angle W°, the
ground surface can be “fine-tuned” to be compatible with a subsequent coating. The

25 result is a significant improvement in the versatility, quality, and effectiveness of

abrasion products, methods, and work product produced thersfrom.



-4- BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 depicts a schematic
representation of the neasurenent of water contact angle. Figure 2 is a
pl ot of antiloading criterion P versus enpirical grinding performance G 5
DETAI LED DESCRI PTI ON OF THE | NVENTI ON The di scl osed enbodi nents are
generally related to additives used to increase the effectiveness of
abrasi ve products, in particular, antiloading conpositions that are 10

i ncorporated into abrasive products:4A description of various enbodi nents of
the invention follows. As used herein, an "antil oadi ng conposition”

i ncludes any organi c conpound or salt thereof that can be an effective

ant i | oBRIFYDEISORIPMON ORIPECDRIMOVINGS parti cul ar  conbi nati ons of two or
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pl ane of he substrate and a’line tangent t0 the surface of the water at
theSintersection of the water 20 and the substrate. Figure 1 illustrates,
for exanple, water contact angles for values of W |less than 90, equal to
90, and greater than 90. This angle can be read by a goniometer. Further

experlggmmiEﬁqyggéﬁIﬁﬂb}@@fefﬂE NTienat er contact angle are provided in

Exanpl e 4. As used herein, the substrate can be any material ground or
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invention follows.
As used herein, an “antiloading composition” includes any organic compound or
salt thereof that can be an effective antiloading agent with respect to the particular
combinations of two or more of the criteria disclosed herein, such as P, F, Tyer, AT, Teup,
15 W°, W%, W, W%, and the chemical structure of the agent.
As used herein, a water contact angle, e.g., water contact angles W°, W°, W*,
and W°, can be determined by one skilled in the art by the method of goniometry. When
water is applied to a substrate, the water contact angle is the angle between the plane of
the substrate and a line tangent to the surface of the water at the intersection of the water
20  and the substrate. Figure 1 illustrates, for example, water contact angles for values of W°
less than 90°, equal to 90°, and greater than 90°. This angle can be read by a goniometer.
Further experimental details for determining the water contact angle are provided in
Example 4.
As us.ed herein, the substrate can be any material ground or polished in the art,
25  e.g., wood, metal, plastics, composites, ceramics, minerals, and the like; and also coatings
of such substrates including paints, primers, vamishes, adhesives, powder coats, oxide
layers, metal plating, contamination, and the like. A substrate typically includes metal,
wood, or polymeric substrates, either bare or coated with protective primers, paints, clear

coats, and the like.



wood, or polyneric substrates, either bare or coated with protective
primers, paints, clear coats, and the like. -5- As used herein, Wis the
wat er contact angle neasured for an un-ground substrate. Wj is the water
contact angle neasured for a substrate ground in the presence of an
effective anmount of an antil oadi ng conpound, e.g., the first organic
conpound. An "effective anount” is an anmount of antil oadi ng conpound or
antil oadi ng conposition 5 suffici ent’>to have an antil oadi ng effect when
present during grinding of a substrate. WZ is the water contact angle
measured for a substrate ground in the presence of an effective anount of
zi nc st eahatsed Hatmm Wi thewhtey adniag aagle nosaspad éat, ananggroundarbsitdtei s | ess,
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pr apor.tespautivaabmpamdae lg, evefifshergpaic chapbaid wall gic stesrkiact angle WP. Wien two
conpounds are enpl oyed,. at | east one _conpound, .,. the first _organic
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embodiment, W°g for the first compound is about 0°,
15 In various embodiments, a particular water contact angle W%, can be desirable, e.g.,
if it is an angle that can not be easily achieved by employing a single antiloading
compound, or it is an angle that can be easily achieved by employing a single compound
that is undesirable for other reasons, e.g., cost, toxicity, antiloading pcrfpnnance, and the
like.. A composition can contain two or more compounds with different values for W°,
20 combined in a proportion that can achieve the particular water contact angle W°. When
two compounds are employed, at least one compound, e.g., the first organic compound,
satisfies the minimum antiloading criteria, e.g., W is less than W°, and at least one
condition is satisfied from a melting point Trey greater than about 40 °C, a coefficient of
{riction less than about 0.6, and an antiloading criterion P greater than about 0.3. The
25 second compound can be any effective antiloading compound, for example, the second
compound can be zinc stearate. In particular embodiments, both the first and thé second
organic compound satisfy the minimum antiloading criteria, e.g., W° is less than W°; and

at least one condition is satisfied from a melting point Tren greater than about 40 °C, a



25 second conmpound can be any effective antil oadi ng conpound, for exanpl e,
the second conpound can be zinc stearate. In particular enbodi nents, both
the first and the second organic conpound satisfy the mnimum antil oadi ng
criteria, e.g., Wy is less than W and at |east one condition is satisfied
froma nelting point Tnejt greater than about 40 C, a -6- coefficient of
friction |l ess than about 0.6, and an antiloading criterion P greater than
about 0.3. In a particular enbodineﬁ?j the particular angle W can be
selected to match a subsequent coating, which can reduce defects due to
contam nation by the antiloading 5 conpound. For exanple, a water-based
coat i nepetiasiegafiiemrbless dan aban Otd) end an badeadisg pritepan 8drwdtertthan | onwer W
conpar du%ﬁ a surface prepared for an oil based coating. For particular
coatin§§) At can be very sensitive to W" e.g., an enul sion based coati ng,
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conpoursticidmcdahiegshaost leorppsuiditiano W, app) ireenbloiohassdaokiisgthace using,
e.g., a.,15 solution of an antiloadi ng agent, applied by, for exanple, a
spray guncaiicslectnd tade 2pawtthe priamak tlegiir (heparing: & ¥ 'ount s.  Thus, a
single i i i . and the val ue of
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t, of th conRP%nd can be determned by 20 one skilled in the art by the
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that 1n this context, the term" ting pol S to a thermal
t r ansi qurfane,ion thdabrBSE:, phdthe et For example, the abrasive can contain at least one

compound, and the second compound can be applied to the work surface using, e.g., a
15  solution of an antiloading agent, applied by, for example, a spray gun which can be
controlled to apply particular amounts. Thus, a single abrasive can be employed between
multiple coatings, and the value of W, after each grinding operation can be adjusted by
the amount of the second compound that is employed.
As used herein, the melting point, Tynen, of the compound can be determined by
20 one skilled in the art by the method of differential scanning calorimetry (DSC). Further
experimental details are provided in Example 3. One skilled in the art can appreciate that .
in this context, the term “melting point” refers to a thermal transition in the DSC plot that
indicates softening of the compound, i.e., the melting point of a crystalline compound, the
softening or 1iquefaction point of an amorphous compound, and the like. In various
25  embodiments, the melting point of the compound is greafer than about 40° C, or more
| typically greater than about 55° C, or alternatively, greater than about 70° C. In particular
embodiments, the melting point is greater than about 90° C. .
The coefficient of friction F for a compound can be determined by preparing

coated samples and measuring the coefficient of friction at 20 °C. Experimental details



i ndi cates softening of the conpound, i.e., the nelting point of a
crystalline conpound, the softening or |iquefaction point of an anorphous
conpound, and the like. In various 25 enbodi nents, the nelting point of the
conpound is greater than about 40 C, or nore typically greater than about
55 C, or alternatively, greater than about 70 C. In particular emnbodinents,
the nelting point is greater than ab9ut 90 C. . The coefficient of friction
F for a conmpound can be determ ned by preparing coated sanples and
nmeasuring the coefficient of friction at 20 T. Experinental details -7- for
determning F are provided in Exanple 2. In various enbodi nents, the val ue
of F f dor detdmimngounprovedddes Exemple 2afrousridis Gmbaomgenty m]na:*aellmeyoﬂ BEs t han
about or altern ive ess than about, 0. rtlcular
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where Tnel t Tihs antilveding lctitangyn fodantbeablculaeeddonPo(id and TS'b is the
tenmperature of the substrate being 10 ground. The tenperature of the
substrate, T,,b, can be neasured by neasuring the tenperature of the work

surface by e”pﬂ’%ﬂtﬂf&?(ﬁw mrg@@rATmﬁgﬁpﬁg rgrq hor other tenperature

measuri ng devi ces wel to on e art. In various
enbodi nents, the value of TS'b, as errpl oyed to cal culate AT and P, can be
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criterion P are provided in Ie 5 and in Figure 2. 20 I n_various
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temperature measuring devices well known to one skilled in the art. In various
embodiments, the value of Ty, as employed to calculate AT and P, can be from about
20° C to about 45° C, or more typically from about 20° C to about 45° C. In a particular
15 embodiment, Ty 1s about 45° C.
For example, in various embodiments, the antiloading criterion P has a value of
greater than about 0.2, or alternatively greater than about 0.3. In a particular embodiment,
P 1s greater than about 0.5. Further details for antiloading criterion P are provided in
Example 5 and in Figure 2.
20 In various embodiments, the variable AT is greater than about 20° C, typically
greater than about 30° C, more typically greater than about 40° C, or alternatively greater
than about 50° C. In a particular embodiment, AT is greater than about 75° C, | |
One skilled in the art can appreciate that many abrading applications can occur at
temperatures above ambient temperature, 1.e., greater than about 20° C, due to frictional
25  heating, workpiece baking, and the like. For example, in the automotive industry, during
the painting process, a car body typically goes through a paint coating station. The car
body can typically be heated to greater than ambient temperature at a paint station, which
can be as high as about 43°C. As it exits the station, operators can inspect the body for

defects, and identified defects can be abraded.



greater than about 30 C, nore typically greater than about 40 C,  or
alternatively greater than about 50 C. In a particular enbodi nent, AT is
greater than about 75 C. One skilled in the art can appreciate that many
abradi ng applications can occur at tenperatures above anbient tenperature,
i.e., greater than about 20 C, due to frictional 25 heating, workpiece
baking, and the |ike. For exanple, in the autonotive industry, during the
pai nti ng process, a car body typicarﬁy goes through a paint coating station.
The car body can typically be heated to greater than anbient tenperature at
a paint station, which can be as high as about 43C. As it exits the
station, op&matkilled aathe arsqmctisa dpprévpaly tHabm testafpetotsslectaafftctigent i fi ed defects
can be aqrqged. - 8- e.skilled in the art cggﬁgLso appreciate that in
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0 ou

groups et ween and about 18 carbons. Hydrophobi c groups can al so
i ncl ude The compounds, e.g., organic compounds that can be effective antiloading agents

typically include surfactants or molecules with surfactant-like properties, i.e., molecules

15 with a large hydrophobic group coupled to a hydrophilic group, e.g., anionic surfactants.
Typical hydrophobic groups include branched or linear, typically linear aliphatic groups
of between about 6 and about 18 carbons. Hydrophobic groups can also include
cycloaliphatic groups, aryl groups, and optional heteroatom substitutions. Typical
hydrophilic groups include polar or easily ionized groups, for example: anions such as

20 carboxylate, sulfate, sulfonate, sulfite, phosphate, phosphonate, phosphate, thiosulfates,
thiosulfite, borate, and the like. For exatple, an anionic surfactant includes a molecule
with a long alkyl chain attached to an anionic group, e.g., the C12 alkyl group attached to
the sulfate anion group in sodium dodecj*l sulfate.

Thus, for example, anionic surfactants that can be effective antiloading agents

25  include compounds of the general formula R-A"M", where R is the hydrophobic group,
A’ is the anionic group, and M is a counterion. One skilled in the art can appreciate that
acceptable variations of the formula include stoichiometric combinations of jons of
different or identical valences, e.g., (R-A')zl\/f+ ,R-AT(M™),, R-ATHM', R-A” "M, and
the like. |



cycl oal i phatic groups, aryl groups, and optional heteroatom substitutions.
Typi cal hydrophilic groups include polar or easily ionized groups, for
exanpl e: anions such as 20 carboxyl ate, sulfate, sulfonate, sulfite,
phosphat e, phosphonate, phosphate, thiosulfates, thiosulfite, borate, and
the Iike. For exanple, an anionic surfactant includes a nolecule wth a

| ong al kyl chain attached to an anionmic group, e.g., the Cl12 al kyl group
attached to the sulfate anion group in sodi um dodecyl sulfate. Thus, for
exanpl e, anionic surfactants that can be effective antil oading agents 25
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effective antil oadi ng agent "according to criteria discldsed herein.
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In another embodiment, M" is an alkali metal ion, e.g., Na', Li", K*, Cs*, orRb . T a
15  particular embodiment, M is Na*.

The anionic group depicted by A” can include, for example carboxylate, sulfate,
sulfonate, sulfite, sulfosuccinate, sarcosinate, sulfoacetate, phosphate, phosphonate,
phosphate, thiosulfate, thiosulfite, borate, and the like. A" can also include carboxylate,
sulfate, sulfonate, phosphate, sarcosinate, sulfoacetate, or phosphonate. Alternatively, the

20  anionic group can be sulfate, sarcosinate, sulfoacetate, or betaine (e.g., trimethylglycinyl,
e.g., a carboxylate). In another embodiment, the anionic group can be sulfate.

One skilled in the art will know that a sample of such molecules typically can
include a distribution among neutral, i.e., protonated or partially or fully esterified forms,
For example, a carboxylate surfactant could include one or more of the. species R-COy”

25 M’ R-CO,H, and R-CO;R®, wherein R” is a small, e.g., C1-C6, alkyl group, a benzyl
group, and the like.

Thus, in various embodiments, the compound can include, for example,
corﬁpounds represented by formulas R-0S0; M, R-CONR’CH,CO, M,
R-O(CO)CH,0S0:3M", or RCONH(CH,)sN+ (CHj),CH,COO- wherein R is C6-C18



15 particul ar enbodi nent, M+ is Na+. The anionic group depicted by A- can

i nclude, for exanple carboxylate, sulfate, sulfonate, sulfite,

sul f osucci nate, sarcosi nate, sulfoacetate, phosphate, phosphonate,
phosphate, thiosulfate, thiosulfte, borate, and the like. A- can also

i ncl ude carboxylate, sulfate, sulfonate, phosphate, sarcosinate,

sul foacetate, or phosphonate. Al terqgti vely, the 20 anionic group can be
sul fate, sarcosinate, sulfoacetate, "0f betaine (e.g., trinmethylglycinyl,
e.g., a carboxylate). In another enbodi nent, the anionic group can be
sulfate. One skilled in the art will know that a sanple of such nol ecul es
t ypi calinepr alisl; R'ris Chefed hnadi sikyl; laod Mnis amatiglimestelriah, Iniother, pr ot onat ed or
partial | r ful esterified forms,.. For exanple car boxyl.at e surfactant
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and the support substrate, and the combination is then cured and dried. The antiloading
composition can be combined with these elements at any stage of fabricating the abrasive

15 product. In one embodiment, the antiloading composition is combined with the binder
and abrasive material during manufacture of the abrasive product. In other embodiments,
the antiloading composition is at the interface between the abrasive surface of the final
product and the work surface swarf, e.g., by applying the antiloading composition to the
abrasive surface at manufacture, applying the antiloading composition to the abrasive

20 surface, applying the compound to the work surface, combinations thereof, and the like.

The abrasive product,-e.g., in the form of nowoven abrasives, or coated abrasives,
e.g., sandpaper, a grinding wheel, a disc, a strip, a sheet, a sanding belt, a compressed
grinding tool, and the like, can be employed by applying it to the work surfacein a
grinding motion, e.g., manually, mechanically, or automatically applying the abrasive,

25  with pressure, to the work surface in a linear, circular, elliptical, or random motion, and
the like.

A particular embodiment includes an organic surfactant. The water contact angle

criterion W, for a test substrate ground with an abrasive in the presence of an effective

amount of the composition is less than about 20°. Also, the antiloading criterion P for the



bi nder, e.g., natural or synthetic glues or polynmers, and the like with the
abrasive material and the support substrate, and the conbination is then
cured and dried. The antiloading conposition can be conmbined with these

el ements at any stage of fabricating the abrasive 15 product. In one

enbodi nent, the antil oadi ng conposition is conbined with the binder and
abrasive material during manufacture of the abrasive product. In other
enbodi nents, the antil oadi ng conpd'#fion is at the interface between the
abrasive surface of the final product and the work surface swarf, e.g., by
appl ying the antiloading conposition to the abrasive surface at
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0.5; and
AT is greater than about 5° C, F is less than about 0.5, and W*; is about equal to
15 We.

Exemplification
The following examples are provided to illustrate the principles of the
embodiments, and are not intended to be limiting in any way.
20
Example 1: Measurement of Empirical Grinding Performance
A Icommercial abrasive product that contained no initial antiloading composition,
Norton A270 P500 sandﬁaﬁer (Norton Abrasives, Worcestér, Massachusetts), was
employed for all tests. The experimental anti-loading agents (listed in Tablé 1; obtained
25  from Stepan Company, Northfield, llinois; except Arquad 2HT-75, Akzo-Nobel,
Chicago, Hlinois; and Rhodapon LM and Rhodapex PM 603, Rhodia, Cranbury, New
Jersey) were prepared as 30% solutions by weight in water and coated onto 5 inch (12.7
cm) diameter discs of sandpaper with a sponge brush. A back surface of the discs

includes a mating surface comprising hook and loop fastening material. The experimental
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cell. The foam pad was held at an approximately 60° angle relative to an axis projecting
normal to the steel panels so that only approximately 1/3 of the abrasive disc’s surface
was in contact with the workpiece. The resulting pressure at the abrading interface was
therefore approximately 2.6 KN/m®.

An approximately 5 cm diameter area of the workpiece was ground with the
abrasive. Sanding was performed by back-and-forth motion of the abrasive across the

surface of the workpiece that was not previously ground. A rate of sanding of

approximately 3 strokes per second was used. The stroke length was approximately 4 cm.

The test was performed in 5-second increments for a total of 150 seconds, or to the point
where the cut rate dropped to zero, whichever occurred first. Cut rate for each increment
was reported using an empirical scale of 4 through zero, where 4 represented a very
aggressive cut rate and zero denoted that the product had ceased to cut altogether. The
ratings were a result of visual evaluation of the amount of material removed and swarf
generated combined with the amount of resistance fo lateral motion felt by the operator.
A high cut rate was reflected in large amounts of swarf generation and low resistance o
lateral motion. Empirical performance G in the test was expressed as the sum of all the
cut-rate numbers over the duration of the test. The highest G value that can be achieved
in this test can be defined by 4 (maximum cut rate increment) * 30 (nugaber of test
increments) = 120. In Table 1, the empirical performance results were normalized

resulting in values for G ranging from O to 1. The grinding tests were carried out at three

| oad cell



Inc., Stanford, Connecticut) nounted underneath a 50 cmx 50 cm netal plate.
The grinding was performed wth the workpi ece clanped on top of the netal
plate. The downward force was naintained at 11 Nf IN by nonitoring the
output fromthe load cell. The foam pad was held at an approxinmately 60
angle relative to an axis projecting normal to the steel panels so that
only approximately 1/3 of the abrasive disc's surface was in contact with

t he wor kpi ece. The resulting pressurﬁsat the abrading interface was
therefore approximately 2.6 KN n2. An approximately 5 cm di aneter area of

t he workpi ece was ground with the abrasive. Sandi ng was perforned by

back-and-fo motion of the abrasive across the surface of the workpiece
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increnents) = 120. In Table 1, t he enpirical performance results were

nortRal FERaPTesul t i ng in values for Granging fromO to 1. The grinding
tests were carried out at three -13- val ues of substrate tenperature Tsub,
e.g., at about 21C, 32C, and 43C. The results are provided in Table |I under
G nornmal i z@satuplé heMeasireprit of CoslRIcal 08Poidtio 1C. The paraneters F, AT,
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samples and measuring the coefficient of friction at about 20 °C. Chemicals to be tested

15 were coated by hand onto 0.127 mm (millimeter) polyester film (Melinex®, DuPont
Teijin Films, Hopewell, Virginiaj using a 12.7 cm (centimeter) 8-path wet film applicator
(Model AP-23S8, Paul N. Gardner Company, Inc., Pompano Beach, Florida) with a
0.127 mm gap setting. If the antiloading agent was provided in a liquid solution, it was
coated directly. Ifit was solid and water-soluble, it was dissolved in approximately 10

20  parts water by weight prior to coating (if the solution was not clear, more water was
added and the solution was heated until the solution became clear, indicating that the
agent can be fully dissolved). The coating was then allowed to dry inside an oven set at
80°C for 4 hours to remove at least a portion of any remaining solvents. For zinc
stearate, which is a solid at room temperature and is water insoluble, the powder was

25 dispersed into Stoddard solvent (CAS# 8052-41-3) and then coated onto the film
following the former procedure. The coated material was placed inside an oven at 145°C
for 30 minutes to fuse the stearate powder onto the film. After drving in the oven, all

coated samples were conditioned at room temperature for at least 40 hours prior to

testing,



Tabl e 2 shows the performance of sandpaper coated with sodiumlauryl sulfate
5 (Stepanol VA-100) versus zinc stearate and versus no coating. The total
performance of each material is equal to the sumof all ratings over the
150 second test. The values for G obtained by normalizing relative to the
best-perform ng product in Table 1, are also shown in Table 2. The
sandpaper coated with sodiun1|aury[1§ylfate performed better than the
sandpaper coated with zinc stearate, which in turn performed better than
uncoat ed 10 sandpaper. Exanple 2: Measurenent of Coefficient of Friction.
The coefficient of friction F for a conpound was determ ned by preparing
coat ed sarfpreeshe prnpiss $igrd prgparpd thoedefiicipeimt foetignrvas esfurad Wbout 20 C.
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anloven at 145C for 30 minutes to fuse the stearate powder onto the film
After drying in the oven, all coated sanples were conditioned at room

tenperature for at |east 40 hours prior to testing. -14- Once the sanples
were prepared, the coefficient of friction was neasured by



sliding coated material across itself. The apparatus used was a Monitor/Slip
& Friction Model 32-26 (Testing Machine, Inc., Amtyville, New York). A
strip of filmcoated with the antiloading agent was cut and nmounted to fit
a 6.35 cmsquare sled weighing 200 5 grains. The sled was dragged across
another strip of coated filmaccording to the standard test nethod
described in ASTM D 1894-01 (Anerican Society for Testing and Materials,
West Conshohocken, Pennsylvania). ThE-strips of coated filmwere oriented
such that the two coated surfaces are in contact as they slide past one
another. The F values arc provided in Table 1. 10 -15- Table 1: Data Shows
Performance of Antil oadi ng Conpounds Tsub = 21 C Trade Nane Suppli er
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yiteoksy eg% (ﬁrﬁ F’%tjd d'”@ﬁg an g%‘?ggurgggm nate 6547 %5 54303(3 5%%8%@76 Lat hanol

LAL St X r 20 72 g% 0.58 0. ol LB

St epan Flegi.@" do ps’t BY| 5Bk L D odGich25e MhetD. G40 0. A7  Aironyss 4002 Stepan
St ear aIM@aﬂsyum G‘HSIH’phrdesdamrBQau(bQSﬂer t31 0.50 Dh@G 204 Ferso Zimcowst earate
0.18 12~5tha_’[1®4AL0 6 C5tgpar7 1Sodim LAyy=SuBREREr ade Nane S@?plﬁiﬂer Chiem &4l 0-Nane or

HTW Lapragdopropy! Betaine 125 104 047 0.47
G ass Ij_B\mmo k %Zpg )Stt;p-are'l(%gnlum Chloride 0.32 40 19 0.31 C.50
DLG 20A Ferro Zinc stearate 0.18 125 104~ 0.60 0.71
Tsub =32°C
Trade Name Supplier Chemical Name or Class F Twn(°C) AT(C) P G
Stepanol WA-100 Stepan  Sodiumn Laury Sulfate 0.10 96 64 0.71 0.60
Polystep A-16 Stepan  Branched sodium dodecylbenzene suifonate  0.40 46 14 0.24 0.07
Maprosyl 30 Stepan  Sodium Lauroyl Sarcesinate 0.17 75 43 0.47 0.53
Lathanol LAL Stepan  Sodium Launyi Sulfoacetate 0.20 72 40 0.51 028
Amphosol LB Stepan  Lauramidopropyl Betaine 048 1256 93 0.47 0.31
Ammonyx 4002  Stepan  Stearalkonium Chloride 0.32 40 8 0.24 0.46
DLG 20A Ferro Zinc stearate 018 125 93 0.54 0.67
Touy =43°C
Trade Name Supplier Chemicai Name or Class F Ty (°C) AT(C) P G
Stepanol WAT Stepan  TEA Lauryl Sulfate 0.98 20 =23 -0.10 0.04
Stepancl WA-100 Stepan  Sodium Lauryl Suifate 0.10 98 53 064 078
Stepancl AM Stepan  Ammonium Lauryi Sulfate 0.25 30 -13  0.06 0.10
Steol C5-480 Stepan  Sodium Laureth Sulfate 0.88 21 -22  -0.09 0.08
Rhodapex PS-603 Rhodia  Sodium CG12-C15 Pareth Sulfate 0.75 28 -15 0.00 0.1
" Polystep B-25 Stepan  Sodium Decyl Suifate 0.07 04 51 0.53 0.67
Polystep A-16 Stepan  Branched sodium dodecylbenzene sulfonate  0.40 46 3 0.20 0.07
Maprosyl 30 Stepan  Sodium Lauroyl Sarcosinate 017 75 el 0.41 0.81
Lathanol LAL Stepan  Sodium Laury Sulfoacetate 0.20 72 20 0.43 019
Amphosol LB Stepan  lauramidopropy! Betaine 0.48 125 82 046 032
Ammonyx 4002  Stepan  Stearalkonium Chloride 0.32 40 -3 0.16 010

5 DLG 20A Ferro Zinc stearate 0.18 125 82 0.542 0.83
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-17-

Example 3: DSC Measurement of Melting Points

A sample of approximately 5 mg of each experimental antiloading compound was
loaded into a differential scanning calorimeter sample cell (model DSC 2910 TA
Instruments New Castle, Delaware), and the temperature was increased until the melting
point was observed. The value for each compound is reported in Table 1 as Tien, 2long

with AT calculated from Tmett — Tsup.

Example 4: Water Contact Angle of Compounds Shows Superior
Compounds 7

1.3 cm-wide strips of steel coated with DuPont U28 primer were ground offhand
with Norton A270 P500 for 20 seconds at a pressure of 66 kN/m? with A270 P500
sandpaper coated with each experimental antiloading compound, and the water contact
angle was measured with a VCA 2500XE goniometer (AST Products, Inc, Billerica,
Massachusetts). Six readings were taken for each ground surface. The water contact angle
W, for each compound is reported in Table 3. Figure 1 illustrates, for example, water
contact angles for values of W° less than 90°, ‘equal to 90°, and greater than 90°.

The data illustrate that the water contact angle W° increases after abrasion to with
a sandpaper coated with zinc stearate, e.g., to W°,. However, after sanding with certain
antiloading compounds such as Stepanol WA-~100 and Ammonyx 4002, the water contact

angle, e.g., W°, can be reduced to about 0°.



150 Total 55 39 29 Grating 0.76 0.54 0.40 -17- Exanple 3: DSC Measurenent
of Melting Points A sanple of approximately 5 ng of each experinental

antil oadi ng conpound was |oaded into a differential scanning cal orineter
sanple cell (nodel DSC 2910 TA Instrunents New Castle, Delaware), and the
tenperature was increased until the rrelti ng 5 point was observed. The val ue
for each conpound is reported in Ta | as T,,,eit, along wth AT
calculated from Trelt - Tsb. Exanple 4 Vat er Contact Angle of Conpounds
Shows Superior Conpounds 10 1.3 cmw de strips of steel coated with DuPont
U28 pruner were ground offhand wth Norton A270 P500 for 20 seconds at a
pressure ofTade RNWatenf-prtarbApgies Besulbiagdpepexbissionatithvimiilenddreg exper i nent al

antilo conpound, and the water contact angle was neasured with a VCA
2500XEgoi uonmet er (AST Products, Inc, Billerica, Massachusetts). Six
readi ngs were taken for eachegh surfage. The water contact angle 15 W

water  contact angles for. 5%85@0‘3@&'“‘8? csS 2 Pan 90, equal to 90, and groater
than 90. The data |IIustrate r{y o cont act angle Wincreases after
abrasion to with a sandpape‘( cifazt Q W|th nc Stearate, e.g., to W.
However, after sanding vmth a\%’épé‘?% antli 0adi ng conpounds such as Stepanol

WA- 100 and Ammonyx 4002, Eont ac 20 angle, e.g., W, can be
reduced to about 0. -18- Ta C%qrﬁact Angl es Resulting from
Abrasion with Antil oadi ng %’ﬁ?sé":@o
nc Stearate 133.7
Substrate 106.4

Example 5: Grinding Model Predicts Variation in Antiloading Performance
5 A regression analysis was performed, employing empirical values F and AT as the
independent variables and the relative grinding performance G as the dependent variable.
Using this approach, Eq. 1 for calculated performance P was obtained. Table 1 shows the
empirical G values versus the calculated P values. Table 4 shows the statistics of the
regression analysis, reflecting the model’s ability to account for up to about 75% of the

10 variation in the data. Figure 2 shows a plot of P versus G.

Table 4: Grinding Performance Model Explains Variation in Data

Parameter Estimate Standard Error | T Statistic | P-Value
CONSTANT 0.68 0.097 6.96 1.74% 107

F . 207 0.432 -4.78 5.45 % 107
AT 3.28 * 10™ 8.60* 107 3.81 7.28 * 107

F* 1.58 0.408 3.88 6.12% 107
R*=0.75; adjusted R*=0.72; standard error of estimate = 0.15 B

While this invention has been particularly shown and described with references to

15 various embodiments thereof, it will be understood by those skilled in the art that vartous



St epanol WA-100 0.0 Ammonyx 4002 0.0 Arquad 2HT-75 48.7 Anphosol LB 60.2
Lat hanol LAL 66.2 Polystep B-25 99.2 Maprosyl30 108.2 Zinc Stearate 133.7
Substrate 106.4 Exanple 5: Ginding Mddel Predicts Variation in Antil oadi ng
Performance 5 A regression analysis was perforned, enploying enpirical
values F and AT as the independent variables and the relative grinding
performance G as the dependent variggle. Using this approach, Eq. 1 for
cal cul ated performance P was obtained. Table 1 shows the enpirical G val ues
versus the cal culated P values. Table 4 shows the statistics of the
regression analysis, reflecting the nodel's ability to account for up to
about cii¥gesfn fomm 2bd deteilis mpdyore madd theredawdhoridgpareng fiohois seopsladtthef P ver sus
G Tahle 4: Giinding Performance Mddel Explains Variation in Data Paraneter
Est i naEEEIEPR FREHRPAERI the SPBATCET PETBS val e CONSTANT 0. 68 0.097 6.96 1. 74 *
|0- F -2.07 0.432 -4.78 5.45 * 10" AT 3.28*10" 8.60*10 3.81 7.28*10" F
1.58 0.408 3.88°6.12 * 101 - RZ = 0.75; adjusted R2 = 0.72; standard error
of estimate = 0.15 Wiile this invention has been particularly shown and
described with references to 15 various enbodinents thereof, it will be
understood by those skilled in the art that various



-19- changes in formand details nmay be nade therein w thout departing from
the scope of the invention enconpassed by the appended clains. -20- CLAI M
1 An antil oadi ng conmposition conprising a first organi c conpound and a
second organic conpound, wherein each of the first and second organic
conpounds i ndependently: has a water _ggntact angle criterion Wy that is |ess
than a water contact angle W for zinc stearate; and satisfies at |east one
condition selected fromthe group consisting of a nelting point Trnejt

gr eat Lﬁﬁﬁqbabout 40 C, a dynam c coefficient of friction F |less than

about 0.4, and an antiloading criterion P greater than about 0.2, and
wherein the first and second organi c conpounds are different, and wherein

each of th first. and second organi c conpounds independently . is represented
by & for mie S8 EUPE R RE Ao BEg (SaEPET HnOF RSB Crgani

RCONH( CH2) Mﬁo%@@l@#@@@%h offthe %ﬂé@&%rgnic B R (b SHAERIP - Mr,

wherein Ris C6-Cl18 linear alkyl; R is Cl- linear alkyl; and”™ Mt is an

al kali netal ion. ha a Vher corposigle onteobn & aihat is, iesstlmanei watehentact sngle onpound
has W | ess b%ﬁg about 100 %nd satisfies at | east one condition selected
fromthe groupz Ity c I Tneit greater than about 70 C, F less than
about 0.4, and P gifgtest 1ERARBnARRH oA sdlect3d frEREhE QAP Shitdi Mg O a Gheding 1.
wherein the first conpound has Wy | ess than about 70 and satisfies at |east
one condition sHigictedgeignhenabaut 48 fCcodigiantd enplivfienToé frjctign &dessrthathan

~about 90 C, F |gss, than .about, 0,3, and P.agreat t han, about, 0.3. 4. The
conposi tion of 4 ¢h4’ a:ndv%’eapékoﬁd%crfloepoflﬁ%r?a??rgﬁal}:%%to@ ’aanlds about 0. 5. The

conposi ti orhé&kiaithe fivst Whedeomd drignit taBposdrpeWitires, sel whdreid chétosf thbe group
first and second organic compounds independently is represented by a formula selected
from the group consisting of R-0OSO; M*, RCONH(CHZ)3N+(CH3)2CH2COO', R-
CONR’CH,;CO;M*, and R-O(CO)CH,080, M*, wherein
R is C6-C18 hinear alkyl;
R’ is C1-C4 linear alkyl; and

M is an alkali metal ion.

2. The composition of Claim 1, wherein the first compound has W°; less than about 100°
and satisfies at least one condition selected from the group consisting of Trer greater than

about 70 °C, F less than about 0.4, and P greater than about 0.2.

3. The composition of Claim I, wherein the first compound has W°; less than about 70°
and satisfies at least one condition selected from the group consisting of Ty greater than
about 90 °C, F less than about 0.3, and P greater than about 0.3,

4. The composition of Claim 1, wherein W°; for the first compound is about 0°.

5. The composition Claim 1, wherein the first compound is selected from the group

consisting of sodium lauryl sulfate, sodium decyl sulfate, sodium octyl sulfate, sodium

lauroyl sarcosinate, lauramidopropyl betaine, and sodium lauryl sulfoacetate.

6. The composition of Claim I, wherein the first compound is sodium lauryl sulfate.



consisting of sodiumlauryl sulfate, sodiumdecyl sulfate, sodium octyl

sul fate, sodium |auroyl sarcosinate, |auram dopropyl betaine, and sodi um

| auryl sul foacetate. 6. The conposition of Claim1l, wherein the first
conmpound i s sodium |l auryl sulfate. -21- 7. An abrasive product, conprising:
a binder support substrate; a bindecpjan abrasive material affixed to the
support substrate by the binder; and an antil oadi ng conposition conprising a
first organic conmpound and a second organic conpound, wherein each of the
first and second organi c conmpounds independently: has a water contact angle
criterion W that is less than a water contact angle W for zinc stearate;
and satisfies at | east one condition selected fromthe group consisting of a
melting point T,,,ic greater than about 40 C, a dynam c coefficient of

friction FA£gsasiddabaahUatnpPsthg; and an antiloading criterion P greater than
about 0.2, and wherein the Pirs? and second organi c conpounds are different,

and wher ei n eabinderguippdiesibisirale; and second or gani ¢ conpounds i ndependently is
represented by, a nprnula sel ected fromthe group consisting of R OSC3M#,
RCONH( 042)3N+%/Eﬁ§?2042000-, R- CONR CH2COR- M+, and R- O( CO) CH20S03" M,

wherein R is £OathdsBvd niteasl adfidadlto th supSorCGhbSifatt bp@@ bidddeydnd and M+ is an
al kali metal ion. 8. The abrasive product of Claim?7, wherein the first

conpound has MWpTtidedingitamPapsar camprivigr St prepnie sompoynand agerrgondi tion
el oo o T b, 44 S0DALSH A TR Lo LD B0 70 C. 1 o5
independently:
has a water contact angle criterion W°; that is less than a water contact angle
W°, for zinc stearate; and
satisfies at least one condition selected from the group consisting of a melting
point Trer greater than about 40 °C, a dynamic coefficient of friction F less
than about 0.4, and an antiloading criterion P greater than about 0.2, and
wherein the first and second organic compounds are different, and wherein each
of the first and second organic compounds independently
is represented by a formula selected from the group consisting of R-OSQ3 M,
RCONH(CHz)3N"(CH;3),CH,COO", R-CONR’CH,CO, M, and R-Q(CO)CH,0S05"
M’, wherein
R 15 C6-C18 linear alkyl;
R’ is C1-C4 linear alkyl; and

M" is an alkali metal ion.

8. The abrasive product of Claim 7, wherein the first compound has W¢, less than about
100° and satisfies at least one condition selected from the group consisting of T greater

than about 70 °C, F less than about 0.4, and P greater than about 0.2.

9. The abrasive product of Claim 7, wherein the first compound has W°, less than about 70°
and satisfies at least one condition selected from the group consisting of T,y greater than

about 90 °C, F less than about 0.3, and P greater than about 0.3.



9. The abrasive product of Claim?7, wherein the first conpound has Wj | ess
than about 70 and satisfies at |east one condition selected fromthe group
consisting of T,ir greater than about 90 C, F |ess than about 0.3, and P
greater than about 0.3. -22- 10. The abrasive product of Claim?7, wherein W
for the first conmpound is about 00. 1%p.The abrasive product Caim?7,
wherein the first conmpound is selected fromthe group consisting of sodium
| auryl sul fate, sodiumdecyl sulfate, sodiumoctyl sulfate, sodium | auroyl
sarcosi nate, |auram dopropyl betaine, and sodium |l auryl sulfoacetate. 12.
The abrasive product of Caim?7, wherein the first conmpound is sodium | auryl

sul f at @ J[’%e a‘{ﬁ‘aﬁ% BI%Qué%fof@’l:jiﬁdj, e i1§W°f ﬁ‘ﬁ‘%}}e fﬁ?%&ﬁp%hgf?is a%'&){ltrtg' ng a work
surface by applying an abrasive’product $o the work'surface to create work
surface swarf; and providing an effective anount of an antil oadi ng

conposition at the interface between the abrasive product and the work

sur f adé: swahf abigres Bioduct Glaig Hpvhessiy dhedisigonrosuhisspléesd Hopi thegfouBuppor t
substrat e, i - i Ve: i bouir

subst 1 at o B RHEEET sod iRy A0IERS, Ay BAcRl o Raren ldln b0 AR BLRRRED

or gani ¢ cotqueayhdsrcoden€ lanritigopiop gitbetabonpodindiunh &sird swdbetacont act angl e
criterion W that is less than a water contact angle W for zinc stearate;
and satisfies at |east one condition selected fromthe group consisting of a

Lt . . ' s Ccient of
mel t1Rg E?PQEbrIW%grogﬁcg%??iadﬁZﬁ@h@ﬁ%’ﬁ]ezfﬁst_@F%lgogﬁﬁqg%&uﬁc?ﬂrgﬂ gt o

friction ess than abou .4, and an anti ding criterion P greater than
about 0.2. 14. The nethod of Caim 13, wherein the first conpound satisfies

at quit og$n&gq$i%ion. seéeﬁ;e% fromythe group consisting of W |less than
about 100, ~TRERY pT gingd SWHER “QBBITM$0 C, F I ess than about 0.4, and P
greater thaAn@R@b Pk durface by applying an abrasive product to the work surface to create
work surface swarf; and
providing an effective amount of an antiloading composition at the interface between the
abrasive product and the work surface swarf;
wherein:
the abrasive product comprises a binder support substrate, a binder, and an abrasive
material bound to the support substrate by the binder;
the antiloading composition comprises a first organic compound, wherein the first
compound:
has a water contact angle criterion W° that is less than a water contact angle W°,
for zinc stearate; and
satisfies at least one condition selected from the group consisting of a melting
point Trer greater than about 40 °C, a dynamic coefficient of friction F less

than about 0.4, and an antiloading criterion P greater than about 0.2.

14.  The method of Claim 13, wherein the first compound satisfies at least one condition
selected from the group consisting of W¢; less than about 100°, Ty greater than about 70
°C, F less than about 0.4, and P greater than about 0.2,



-23- 15. The nethod of Caim 13, wherein the first conmpound satisfies at

| east one condition selected fromthe group consisting of Wy | ess than about
70, T,,,eit greater than about 90 C, F |less than about 0.3, and P greater
t han about 0.3. 16. The nethod of C aim 13, wherein the first conpound:
satisfies each condition Tneic, F, angh P of Caim15 ; and is R-OSG3- M+,
RCONH( CH2) 3N+ ( CH3) 2CH2COO-, R- CONR CH2CO2- M+, or R Q CO) CH20SO3- M+,
wherein Ris C6-Cl8 linear alkyl; R is CL-C4 linear alkyl; and M+ is an
al kali metal ion. 17. The nethod of Claim 13, wherein Wy for the first
conmpound i s about 0. 18. The nethod of Claim 13, wherein the first conpound
is selecte romth .0 onsi.stikng of sodi umd auryl sulfate. sodium
decy 5ul 1 apemelphOf PR, ~BiPRaie e ade et ss it oy 2l Pl

| aur am dopgedpydd fasth @ @oupbhsBOEE MW AldsstharsalohoaPET Al @reald thahh®oEichod of
Claim 13, further conprising grinding the surface to a particular water

contact an@hd& vys thyn &gl 0yi sy Pagrsetenthan ahydRide conpound having a W
different from that of the first conpound, wherein WP is determ ned, at
| east in part, by the independent W) of each conmpound and the proportion of

each c¢enpolhdmertpd oy €thimAQ, whéreinnhé fine cabpddndi m 19, further conprising
selecting W, for conpatlbilitﬁ:mﬁth a_coating to be applied to the ground
wor k sur f agéistisseachpendsiambein§f 2vd BiohClam IHh#iki n the step of providing the

antiloadinglggﬁpg§h¢ AN RiINBE i Ak_tERRECA G d to the

abr asi ve product or’t_e“moggggﬁrfggggﬁhﬁﬁ-%2. qﬁe net%%%zggpgﬁgin119,

wherein the éhﬁﬁsCPbOSGQNﬂpwhaﬁmprises at least one of the conpounds. 23. A

met hod of selecﬁkgg6gﬂﬁ%ﬂé&h&%9;ng conmpound, conprising selecting an organic
R’ is C1-C4 linear alkyl; and

M" is an alkali metal ion.
17. The method of Claim 13, wherein W°; for the first compound is about 0°.

18.  The method of Claim 13, wherein the first compound is selected from the group
consisting of sodium lauryl sulfate, sodium decyl sulfate, sodium octyl sulfate, sodium

lauroyl sarcosinate, lauramidopropyl betaine, and sodium lauryl sulfoacetate.

19.  The method of Claim 13, further comprising grinding the surface to a particular water
contact angle W°, by employing a second organic compound having a W, different from
that of the first compound, wherein W°, is determined, at least in part, by the independent

W?®; of each compound and the proportion of each compound employed.

20.  The method of Claim 19, further comprising selecting W°, for compatibility with a

coating to be applied to the ground work surface.

21.  The method of Claim 9, wherein the step of providing the antiloading composition

comprises applying at least one compound to the abrasive product or the work surface.



conpound, wherein the conpound: has a water contact angle criterion W that
is less than a water contact angle WZ for zinc stearate; and satisfies at
| east one condition selected fromthe group consisting of a nelting point
Tnei, greater than about 40 C, a dynam c coefficient of friction F | ess

t han about 0.4, and an antiloading cifgterion P greater than about 0.2. 24.
The nmethod of C aim 23, wherein the first conpound satisfies at |east one
condition selected fromthe group consisting of Wy | ess than about 100,
T,,It greater than about 70 C, F less than about 0.4, and P greater than
about 0.2. 25. The nethod of Claim 23, wherein the first conpound satisfies

about 270, e R bt B RSt o e R PaERRh N A slt obs ana P

greater th@m@aggg‘ 0. 3. 26 The met hod of Cl aim 23, wherein the first
conpound satisfies each condition for Tne,, F, and P. 27. The nethod of
Claim24, wherein the first corrpound satisfies at |east two conditions

sel ected f in Jdaim?24. .28  The nethod of C aim 25,
wher et ¢ 1o b of Bfple it ulfiehesRpH LafPorfie s Elndab e ool act ed
fromW, Teamiuhd, Vﬁ;eraﬂ@ﬁ%dﬁpoﬁl@l m 25. 29. The nethod of C aim 23, wherein
W) is about 0. -25- 30. The nmethod of Caim23, further conprising

sel ect i ng BSSSRBPIFOBIAGHINESE CHPRIBUNCE (ot fess thar havaiss comec Wmfohélélca W
different from V\% ﬁ& Qf the first conpound; deternmining a proportion for
each conmpound, ereby a conposition conprising the conpounds in the
proporti onstibis aalepardnlecumanom&mgtedcfmﬁ &mtgmmgdmlsffé\ﬁnghMmleBmglpemtaLm | east

in part, to the ch oudadt tion thereof. 31. An
abr QSI ve produc lg\q@&hﬁ? gbﬂuhég@ ynarmr}; coe 101 nt opg{ctlonFIesst an about 0.4,

and an antiloading criterion P greater than about 0.2,

24.  The method of Claim 23, wherein the first compound satisfies at least one condition
selected from the group consisting of W°, less than about 100°, Trey greater than about 70
°C, F less than about 0.4, and P greater than about 0.2.

25. The method of Claim 23, wherein the first compound satisfies at least one condition
selected from the group consisting of W, less than about 70°, Tyeir greater than about 90

°C, F less than about 0.3, and P greater than about 0.3.

26. The method of Claim 23, wherein the first compound satisfies each condition for Tper, F,

and P.

27.  The method of Claim 24, wherein the first compound satisfies at least two conditions

selected from W°, Trerr, F, and P in Claim 24.

28.  The method of Claim 25, wherein the first compound satisfies at least three conditions

selected from W°, Tien, F, and P in Claim 25,

29.  The method of Claim 23, wherein W is about 0°,



a binder support substrate; a binder; an abrasive material affixed to the
support substrate by the binder; and an antil oadi ng conposition conprising a
| auryl sulfate in an anount that reduces the accunulation of swarf during
grinding. 32. The abrasive product of C aim 31, wherein the lauryl sulfate
is sodiumlauryl sulfate. 33. An abrasive product, conprising: a binder
support substrate; a binder; an abrasive material affixed to the support
substrate by the binder; and an antil oadi ng conposition conprising a |auryl
sul fate, wherein the lauryl sulfate is the only organic antil oading
conpound included in the antil oading conposition. 34. The abrasive product

of O g6 M 3Py WOREELPCLR 2b Akl SHItREE: ' S sodium lauryl sulfate.

selecting a second organic compound, wherein the second compound has a W¢, different
from that of the first compound,
determining a proportion for each compound, whereby a composition comprising the
compounds in the proportions has a particular water contact angle W°, that is due, at

least in part, to the W°, of each compound and the proportion thereof.

31, An abrasive product, comprising:
a binder support substrate;
a binder;
an abrasive material affixed to the support substrate by the binder; and
an antiloading composition comprising a lauryl sulfate in an amount that reduces the

accumulation of swarf during grinding.
32.  The abrasive product of Claim 31, wherein the lauryl sulfate is sodium lauryl sulfate.

33.  An abrasive product, comprising:
a binder support substrate;
a binder;
an abrasive material affixed to the support substrate by the binder; and
an antiloading composition comprising a lauryl sulfate, wherein the lauryl sulfate is

the only organic antiloading compound included in the antiloading composition.

34 The abrasive product of Claim 33, wherein the lauryl sulfate is sodium lauryl

sulfate.





