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-1- Inventors: Gw S. Swei, Damen C. Nevoret, and
Patrick Yang. Attorney's Docket No.; 3090.1010-000

W@ D04/08p8»7 ANTI LOADI NG COMPOSI TI ONS AND METHODSPET/US2004/030802
SELECTI NG SAME BACKGROUND OF THE | NVENTI ON CGeneral |y,
abrasi ve products conprise abrasive particles bonded
together with a binder to a supporting substrate. For
exanpl e, an abrasive product can conprise a r of
abrasive particles bound-to a substrate, where the
substrate can be a flexible substrate such as fabric
or paper backing, a non-woven support, and the |ike.
Such products are enployed to abrade a variety of work
surfaces including netal, netal alloys, glass, wood,
paint, plastics, body fiIIer, primer, and the like. It

known in the a
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AttofTegSTIdeRets k Surfseg@wm:@wm-at@@ on the abrasi ve
surface and between the abrasive particles. Loading is

undesirabl e because it typically reduces the
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reduce the tendency of an abrasive product to
f s npl e, zinc stearate has | ong
BAﬁggégatﬁﬁggﬁﬁﬁﬁgIg%ﬁﬁgﬁgﬁ? of antil oadi ng conpositions.
MagynFhias $8sRe prORAUDAS 8 Y6 B9 ParBERP 9§%d€%§gether with a
conponents of antil oading conpositions. For exanple,
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such R® FadtiRSr p@lb‘@f‘o@blﬁhgsa nRNRSPRORPHES , and Whd ML Such products are
sul fonates, and t like, along with a w de range of
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However, there is no

k nImMcrto@&&mlnltn@ ait fhdt BBragint pARlut®e awddubfcotb ‘“dudingd  awberein the
y %ass of conpounds are effectlve anti | oadi ng agents,
swag qutabg)aﬁdeﬁ.éxpﬁy?réq-}tfmm g etk SRHaeS eupbiRs (ﬁn_tgc 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 fendency of an abrasive product to accumulate swarf. For
example, zinc stearate has long been known as a component of antiloading cdmpositions.
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, alkylarmmonium
salts, borates, phosphates, phosphonates, sulfates, sulfonates, and the like, along with a
wide range of counter ions including monovalent and divalent metal cations, organic
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
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wi th each potential conpound and perfonning a tine
consum ng series of abrasion tests. Many proposed
w@eovposases are actually ineffective antil oadi NBCHUS200£030802
Furt hernore, sone agents known to be effective for
antiloading result in unacceptable contam nation of
the work surface, e.g., caopnonly leading to defects in
a subsequent coating step. For exanple, use of zinc
stearate in finishing abrasives in the auto industry
.. leads, ta contam nation.of .t he .priner. surface, :
with gagh aptepital SOPRUR F bRETOTEIREA R STRETHg BT gL parepiRs tests
Many¥rbp®ed fcempauiishseaiedty ettt apflodding Ab&fs. Sone
anti |l oadi ng agents that are known to be effective,
s fhthemmorierromst aggntataowarie bp aedtivsifer aiiloasing tesylking
re t ct Ui rasiyve ty . :
wacER L opBEMRE ST Foltr fEb e g R Gl g Reteeton 2

subse§ @t @BAtEn OsteraBdt Exda@i}fk, RE dF Linv eRadttdhdinigHinCassding in the
steps. Thus, there is a need for antiloading agents
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r.asi G e i D -cont am nati on
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SUMVARY THE | NVENTION It h now been f.ound .t hat.
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satisfy c ain criteria, as denonstrated in

and/oEganrpdseisg steps, An anti | oadi ng conposition includes a
first .organi c compound, .. E ﬁ@%‘ .
e

incorf@BicaGhtodnPbisivie@hodich Gng ted héhienizd tentdhingtior ofthe sk
satisfies at |east one condition selected from.the

surfaqgr Bugherotherais rgedfora Hehed ALSSHGTAE oFettgraabioatgnan

Comm?ﬁ%%t 40 , a dynamic coefficient of friction F |ess

an about 0.5, and an antiloading criterion greater
t han about 0.2. Another enbodi nent includes a second
organi ¢_conpound., having a Wdifferent

SUMMARY OF THE INVENTION "9

It has now been found that certain compounds can be effective antiloading agents,
particularly compounds, such as anionic surfactants, that satisfy certain criteria, as

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 Ty greater than about 40 °C, a dynamic coefficient of
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.
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fromthat of the first organic conpound. The
conposition has a particular water contact angle W
wao bas/oss2tet ermi ned, at |east in part, by the PCT/US2004/030802
independent Wof each conpound and the proportion of
each conpound in the conposition.-3- An abrasive
product includes the antil agading conposition. A nethod
of grinding a substrate includes grinding a work
surface by applying an abrasive product to the work

surface to,crea rface and providing an
A@‘@i’ba& \Péo%%ﬂﬁiudgm%ﬁr?niﬁ I@ac& lf(t:lglrlrpo& |tO i on at tg he
Al RtiR6d af BrilkBhYB 8RR iAbIAsd dmgoaiwafk anfict b apsiping an
surface swarf. Anot her enbodi ment of the nethod
abrasiveqiredtiss togie edickh quifaes te gtpaterwerk stefage sywart g, PERViding an
ettecfigRina 37 itk S PR A0 bidfe RGRRT AR U abrasive
prod&oampmedvdm@waﬁ%meﬁ ecting the first organic
npound. Anot her enbodi nent of  the nethod includes

Ag@thét@mh@dlm@t efdbeAwthosipelues srindimedae srusiratedy aapartlcular
Watepco%%%{ gﬂ gV&E"g éy %ﬁﬁ,&}%‘%ﬁg lé@éjcnﬁl\@%l? ?@JO@O%HDOS ition

oportions has a
Aﬂﬁéthbd) uf sdlectimp @n anma:hamg canpbew tnhhitles ®lattieg tlat filsearganic

comppliul A iber PR A 0 of DR G-I SHLNE LR S e bghPound

and dBRER] 11ﬂ1§£ Bropbfi¥nl fof 84¥h- coﬁi{aoﬂﬁ@\/vlf%&élﬁf £ddn§fIsitde comprising the
anti | oadi hg conpositions, ‘the efficiency and

compeffdsdt nhﬁam’ssrt@ns By apdtteulpr walgt eantanh angle o dapt iy @ie, at least

el IR et LRGSRk Bl DRG0 e

C OIRQE ikt @Fs ot CémbRBheh® divctisedihatinfage égnifichit. By providing

decreased water contact angles W, the nanugﬂnﬁgr$p?nhmm
as101 o

and 11%?1%%\:4 fn?&%vécfs 115 *ed@ﬂﬁi ?t%%io bt r Oite §halt¥Tdf the

ces I's reduce artl surfaces to
work lpeo&m’aﬂﬁcbrafxﬁde*rg eaiﬁﬂc&&hrrgnonqqogluonm’\/ﬂltchﬂmdw groundrusfaces with

decr eé ) ?rf q%g:’:tpgt?l @e%l | k]?l%]?:l{ g rreow g ggot(%lf:g mcoqgoratlng

antllc;agﬂi%%()ﬁ%%ﬁ%ns ié’%%l‘\ads wid @6 %n@hm‘i’dti%ﬁ Qf @itk HefmRed Alrbaesd,
can braded w thout requiring temperature

‘paruqmtmﬁyffpmpﬂomrﬁmew torbernglated pifter phreders tess.fwith Heint pEnh,

powder coaf, andl%ﬂe fike. 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 contac;c angle W°;, the
ground surface can be “fine-tuned” to be compatible with a subsequent coating. The
result is a significant improvement in the versatility, quality, and effectiveness of

abrasion products, methods, and work product produced therefrom.
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Furthernore, by grinding a work surface to a
particul ar water contact angle W, the ground surface
W@ 2005089821 | ne-tuned" to be conpatible with a sPOBFEMEH030802
coating. The result is a significant inprovenment in
the versatility, quality, and effectiveness of
abrasi on products, nethods4-and work product produced
therefrom -4- BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gure
1 depicts a schematic representation of the

ﬁ§§§§¢§¥p§f RO angle. Figure 2 is a plot
RIEO ant'i oaglN(r)@F\(‘:ﬁ—lE Erl g‘&@%er sus enpirical grinding
Fipet flodepiois & s€henl T AL PrEanfaEGCBY el ribd s(¥ermbhiFo - WiveNTdnGiNt

The di scl osed enbodi nents are generally related to
angledi t i ves used to increase the effectiveness of

FifREASL USRS %HEI&dlnF%uPé?foﬁ'Mrﬂy endfHitd] %ﬁgﬂﬁ‘x performance G.

onposi tions that are |ncorporate Into i've
products. A description of various enbodi nents of the
invention follows. As used herein, an "antil oadi ng
conposi tion" includes any organic conpound or salt

DETAmﬁtﬁEES@REﬁﬁE‘N@E eneafNienTRvant i | oadi ng agent with
respect tot articular conbinations of two or nore

oﬂ"h@ Hecloséd gnbgdlmegtsl s g@lerﬂéhygp}atedg.g @fdigigesuseg to meease the

effeCtJtVﬁ]gesg ggbl‘t)raswg pbcgdélgtshl&pearthcu?ag %ﬁl 1%%&?12%({%“0%% bt gr

incorrded N6 hiBasi®© ptAtitisAAGleasiphibn o‘f\b&ﬁdousaelndno‘dbnelﬁaﬁf fhe
determ ned by one skilled in the art by the nethod of
mveny@hiodle®sry. Wien water is applied to a subst r ate, the

W%e Su(gB ¢ rﬁlc b ﬁgh@aq ]%16 : N RNHnE iRl ey b 09{%% or

ate an angent to the Sar ace of
salt thmbéﬂlaatart anan effertive anfiloading agdne waktrespeainid théparticular

substr | | ust f , t
combiggRsclt Bk gt ST oF st SRt et SHATROE T dquar Ty 5w
we, W20, WaZD‘JV"gra%ﬁttﬁé cithRiBal BudAr tBe g be read by a

6n|onet Further experinmental details for
détsensad mrngx, o veatavaoetacicamgieac g, arrjtrecoaiast gdasi WadWis We

and W%, 2R Ibe 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
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 usied herein, the substrate can be any material ground or polished in the art,
e.g., wood, metal, plastics, composites, ceramics, minerals, and the like; and also coatings
of such substrates including paints, primers, varnishes, 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.
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As used herein, the substrate can be any materia
ground or polished in the art, e.g., wood, netal,
WEk@sn3we] conposites, ceram cs, mnerals, andP@TES2004/030802
i ke; and al so coatings of such substrates including
pai nts, prinmers, varnishes, adhesives, powder coats,
oxi de layers, netal plating, contam nation, and the
I'i ke. A substrate typically includes netal, wood, or
pol ynmeric substrates, either bare or coated with
Afﬁ%ﬁ%}élﬂ Pl tH@Gv%ter Qﬁi’c%t%ngl%ln@@a%u&g Fb:San @IgkobMEsubstrate.
| used herein, W the water contact angle
WO imthasuatadofirt Agleumegndridr slﬂﬁtratat@ouIWIMhet presonat ef an
sured for.a su und in
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‘effective anount” is an anmount of antil oadi ng
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I
is the gfgge% %tg{n‘iagifl agllg e&y%a%&feﬁ efo u%lsgat% @? qu Eﬁf{'l%e mggcggj; ag'%ef?gctwe

amoui® cTURSS dtérfie VAN Evd SuchRAIRE Q&&ﬁﬁ@)a&fd aR., effeaoVi, ieless than
anmount of zinc stearate. Wen two such values are

W°,, ibepppapatthaithg respegiivie WALTTSONIBSANEIRgATe MopHFeddos Hichtical
subs‘u:é%g cﬁﬁﬁ%ﬂﬂ \‘18@(&%@ %121&9&%331& Vﬁ@%’n@é o?ﬁfef‘f{cﬁ%% b@euff each

| cal roun dentic rasi ves

,respedtWetcbmppnms encahofirsh nr@hfcemmpmenaamhnnc ofeamtec h

respective the f t '
L Vs OGRSt S COMBORIHSIRS ey For BeHeLy
less t}% LS buCOPOHAd t&ﬁcil%@ssttﬂﬁff‘ab\%t 1 10?Pétﬁﬁ|nbi/e t?%l@ﬂl}t Radthan

out 125, nore‘typically |l ess than about still
aboutr69% yb'gﬂpometbflblyall}ebss thiaaboath 30t o165 thpeebersr5e”.t i ratisylar

a ar n about 50. In a
emboé)‘ﬁﬁnf QPT&?BL%%} HEWPunci/\'fgf %P Ttrlﬁe first compound is
makguhs meédlm‘éﬁ‘t&l Qp@ﬁ@ﬂ’@&dht@ﬁmrﬁact angJaW‘lppdalnibre d\eafﬁﬂe e.g.,
contact angle W, can be desirable,. e. lS an

if it isgngimelerthaitoas apt hovashis aedieradpyamnlevieg aﬁwgéﬁiﬁﬁ}t%% HE a
compBuPILE AL RAIR OB o A0 0L D
that istitdesirableifod @tier pdabansf ag., obdhﬁbxmﬂuwnkzadmgg)erfommce and the
ike. 4 GBBST O S AR S PR BIPOHB eV LD A ORFI S 1 W
combkd 15 BRIpoMBnUES dafacive the particular water contact angle W°p. 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 Tmer greater than about 40 °C, a coefficient of
friction less than about 0.6, and an antiloading criterion P greater than about 0.3. The
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 T greater than about 40 °C, a
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conbined in a proportion nmat can achi eve the
particul ar water contact angle W. Wen two conpounds
w@e@sesgskpyed, at | east one conpound, e.g., theCT/USHD4/030802

organi ¢ conpound, satisfies the m ninmum antil oadi ng

criteria, e.g., Wis less than Wand at |east one

condition is satisfied frof-a nelting point greater

t han about 40 C a coefficient of friction |less than

about 0.6, and an antiloading criterion P greater than
coeffidlRAtsf RicBon 16 1RAGHOH G0 rﬁ?ﬁ%danﬁ%dﬁg AR H SV @an

antil oadi ng conpound, for exanple e second conpound
ab011"493&1 be ZI nc stearate. In partl cul ar enbodi nents, both

e nd,.t he econd go he
I e, S n a0 s S pF Bl QB St h iy
subsequitht 8batln@asihicdnNRn ¢endk eRts c§1e$@&<br§£1hf?ﬁt16ﬂ 9?1@ arﬁﬁlciauﬁ%
point T n greater than about 40 C, a- ficient o

comp@yride § pbwcqnaﬁg W@tﬁr hissdcoating canperfarm bn&tarwdm thegsurface is

prepab®l h B Pheth i LR B doitea sl Biebe g or

pamcmat chutimgs Us egubnverg Qaiditng: toWiP,£8 g G af emaibgrbaded eatisg, the
ue to contam nation b¥ the antil oadi ng conmpound. For
1

W C@k‘é‘h’ﬁﬁl@ etohe douhhsentivghylag e dbe gretpsrimvederer when

d
cnbol R ASE A ufFOAEAN L18 LNELORITRAL
comp@ratidi Teluaed uoﬁlblahgaswtehalt a ocanpdxmaneipph@datmsthe Bwesite thé work

ot g L RS Pl I RS20, B el cted o

at leadY Bhé @éﬁp&mw&%cﬁudé&% théﬂ@br@ﬁvérﬁroau&oasm%ﬁe@too@e wREk
enpl oyed t oget her, ., as a conposition’included in

surfacgher the) ﬁlalgplvg, andrthgh}g@ skapla, tgp phiagitle can ¢dpéain at least one

k fa
comp @it i skl N0A LACE: e el ByP ¥k psing: 2y 2
solutich @f anddntil @Ry ARt appReLig feiedxakld, Bshiad @dn whidlhen be
product, or applied to the work surface, or

Con’fmiﬁé ?@%ﬁﬁg PYRICULRR AmERREs| flklas 2 pigeleaRisiiesan ppempltyad byeveen
multip?&Bo A4 E ajng tfi’etbvilﬁé‘é)" Wangftéi' éﬁ%m&?@ﬂe tﬂﬁ csaﬁ%%régjusted by

conpou d can be appli el to ace usin
the aneuugt of ﬁescdanﬂlcompoﬁnéﬂlaamtam;daxhdng agent, applied by,

Pt AR LR
one skl€&JERRhO¥ 8y RS WBABA 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 liquefaction point of an amorphous compound, and the like. In various
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
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mul tiple coatings, and the value of Wafter each
grinding operation can be adjusted by the anount of

wa b@ssesend conpound that is enpl oyed. As usedPdiEUS1004/030802
the melting point, Tt of the conmpound can be
determ ned by one skilled in the art by the nethod of
di fferential scanning cal ori-metry (DSC). Further
experinmental details are provided in Exanple 3. One
skilled in the art can appreciate that in this

for deefhiRidg F hiterbGids iH‘E)L“eﬁlilﬂlQ 2 PRI Rkious hBEmeRtsdnk Vef a8k F for

transition in the DSC plot that indicates softening o
the compogishig desa dhani abeut 0.6 heomwdypicaity Jess than afoua Ock, ys hlsdrhdtively,

tess FATPANAGs. L8 nB R A" o Bineh, AR o D Bhan ol 0.2.
erbigdinieidsng édverisied thiBe @g&mme@i)?@a_&uponpound i s

greater than about 40 C, or nore typically greater
than about 55 C, or alternatively, greater than about

70 Cp Ll ard R t St he lting point is
gr ea?er&'gﬁanig@gju?%gﬁg g?ﬁqc%gffi cient of friction F
for a conpound can be determ ned by preparing coated

sgn@e and neasuring the coefficient of friction at
201 ED Blp@fiptigmt hiin geisel 'S, »-the diffegance dndini Rgo, PgreTmer is

the mRIt@! ' N Yaht P BRNE Bt b0 B e

o NG PR LRy RRd Snd Ty KADE T SR B oot D Bcing

groungpbe topmerathiteyofl tes substiain, Blouin B dheasoreddst @easatiny ey,
.part.icul ar enpodi nent, the

| ess than about 0.3. In.a ,
temp%ﬁ?lb%ogﬁe P8 et Yo GiBie ViR |G GRIE g olher
temp&htut Sl e g MePReCRLIE MhALERH e it thePyt 1P vESous

2.07*F + (3.3E-3*DT + 1.58*F2 (1) In Eqa(rti), vari abl e
embogimerty, thgvalee of T, as emplogediiof ¢ ATEnd PTsubbavfremerbdut

o by o ' int. of the nd apd_.T is th
20" g BBl Fe bt BBl Bha AREATE oS Tt o el
embotiemer Atk ebaft 45he. substrate, Tsub, can be neasured by

the tenperature of the work surface by

asurin
enpf W@@dﬂt"ﬁ@P%%b@memthéhw@dawleg cigierign Rehas a value of
e . i i
gr atir%iﬁl@’lﬁdébgwg Qi - %ﬁa{tlogyﬁér/a:t%ﬁlzane oggélf.gboﬂn)ftrh 51?a?JElﬁ.[eigrvearllil‘tboecllmen‘c,
P is grehteT thanaboenth b dwetieodetailclot ant@BAdiag driterios Rrardgrdvidedin
E a%oyt d20 tozabout 45 C, or nore typically from about
XaMBE ARG Bt <45 ¢ | a particul ar

In various embodiments, the variable AT is greater than about 20° C, typically
greater than gbout 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, i.e., greater than about 20° C, due to frictional
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.
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enbodi nent, is about45 C. For exanple, in various
enbodi nents, the antiloading criterion P has a val ue
w@boognameer t han about 0.2, or alternatively gPEHUS2004/030802

than about 0.3. In a particular enbodinent, Pis

greater than about 0.5. Further details for

antiloading criterion P areg-provided in Exanple 5 and

in Figure 2. In various enbodi nents, the variable DT

is greater than about 20 C, typically greater than

a ; Vo or

alq?{e\%srli; g%d\(/;. é |ﬂ§/@ %r?g%%/gellrsgt é%@%%?%%ﬁr%ets@ Oasgfé%%r%tlgﬁl ar
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the art ,can a |ateth di ng
not Lty gt g R Ber A cint B e ga P BOUR S S ah B frample,
a conlpBiiReihat 141t6sted at45° C%a?ﬁieﬁfse& b n%@l%‘ﬂresz@la&re "Eﬂg%. {(& lower
rictional heating, - kpi ece ing, and the

than4I5O|C exanple, in the autonDtlve i ndustry, during the

nt ce: a ca Lcall oes t hrough.
DS DR FESR o einle s borB SR Bl Py
stearalf&? aﬁlﬁﬁhﬁeQn ealey for PaoheSbhe SENREMARYEES B alfo PRHriate
|on ich can be as high as about 4 C.As it exits

- that Hta% agpligations Oﬁﬁvéﬂsa%p@d@%tﬁ cmhhm@éﬁamméted Eownfanﬁloadmg agent

t ngif
tat iR pAR coHER SO AER Tk RCRD: PR ARt RN
empldyed s haatfaef fodet doar=dawith 4 watﬂrmgsadwmﬂnm al&siditalh 21110 stearate

articul ar, tenperatures enployed in _the test
WOH“'SF&‘PE%R%&P@G@O&& HBOVEY Hew thy é?la%i surfrse PéWﬁéPﬁH&“é@ be less

effectltvg@ga@leﬁﬁg%g&cgu%gpound can be used at. For exanple,
a conmpound that Is tested at 45 C can be used at

t éhpermpownsls, ¢.pavrgne donglendothal cwndre difeataveldntitad@peagents
in.t certain

' h.
typica it Bk R ags e By AN PPl e afcRetifp anpiogies
with a\déﬂg'é*h%d holilc g'l'@)‘}ﬁé’cﬁibledQB‘ﬁ SAkdphagk rBuﬂ hey., 3£fn'iozﬁ@§h1ﬁc§é?1ts

preci ate that many applications o brasi ve products
Typloéldwdmh@bm%wmaﬂ@@d@9raaﬁhea1m1|11n©ad tsrpgcaélgém@artahahatw groups

otve B SBRERAEAR SRR 26y SOGLS: B oo stashl e
cycloaﬂ;iphﬂmgottps, ey goaipsflantd dﬁmoaal\liiaata’batbmﬁstﬂmadnsn@ypical
hydroghlﬁclz gr%%lps melu Cdespto?%roartegsﬂy ionized groups, for example: anions such as
carboxylate, sulfate, sulfonate, sulfite, phosphate, phosphonate, phosphate, thiosulfates,
thiosulfite, borate, and the like. For example, 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 dodeojll sulfate.

Thus, for example, anionic surfactants that can be effective antiloading agents
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 ions of
different or identical valences, e.g., (R-A-)2M++ , R-AT '(M+)2, R-A""H'M", R-A""M"™, and

the like.
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woul d probably need to be renoved fromthe abraded

surface or the coating can be |less effective at
w@elivensasg’t o t he surface. The conpounds, e.g.,POr/gszvn4030802

conpounds that can be effective antil oadi ng agents

typically include surfactants or nolecules with

surfactant-1li ke properties;”ii.e., nolecules with a

| ar ge hydr ophobi ¢ group coupled to a hydrophilic

group, e.g., anionic surfactants. Typical hydrophobic

grRuwps be ndlGiTeS8 bramebérber loeat, itypecatly lingpi aliphbtyc grongdt can

. all ati.c groups of between about 6 and o t carbons.
opticliy BS e Pt BT poe enmoR SRRtk gouay erEorh b Sprgale
providb@ YRS theaeylitigg %ﬁﬁ@urfﬂ%nﬁﬂés @@ 9& an effeitRa bMoading agent

substitutions. Y pi cal hydrophilic groups includé
8¢

accoiggigaio the catesipldisclospd hergingBuitabds substituentanpl wcludni fonexample,

-Gt AReGR IR Rl SR mRN SRR S rovws.
cycldalky®d gtdupk tﬁyl B0y, Beteriagyltoheups| erofyRlic | @d tBdlike.

anionic surfactant includes a nolecule w't
Smtaal%wer@ﬁan& geupa eHEEclugedar axFenie.c OgrSup(C@)- g-NRi(a@)
f
NR*Gha e, Q10NN KA HEGH ah e DY IR BnQNE, P 11

alterrmtiv €13¢ bramtyd ot iilalkyt arvupge.gf plesiyl, \benant dldakdliikg agent s
inél ude.co oun%{s{g}of the, general fornmua RRA M V\,here
QRO 8 %Sag}?wgt ecopwoppd anthiag e fog esyppLe, a

metaPRFoM &5 ﬁd? outher Laft. cortecgi \hed it ikt ber ant, zﬁﬁ'%he like, or a

appreci ate that atcepfabl & vafi ations o6f the formula
non-thefelligdation emcclmscm&bmum qpbmphnmmm pgurEiitng rdkyddnunonium,

ar ylax)mnonglﬁ‘n]fqliﬁ/%zoh%?ugltl I,\ﬂ% ﬂéfh cet, E‘g sl' ng&i@heés%ﬁag ’bg a énetgl 10n.
Tn anéBedBb&iaReh 8t @ranldingiahetal ivhj £al Ny, i n&ds Cell, bpRat.ite a
group. R can &Btl onal l'y be i nterrupted by one or nore

Paﬁlquﬁﬁle@mhﬂétmﬁg aupg,- and / or be substituted, provided

t u
R SR SR 00 B b ey i
sulfomhts,Gulfite sulfek@icihatSWircadihe, Sulfsddetats phosphate, lbmbhtdmm
hal pgenat e

phosRER<E TN GOHBES. barbnend RbAF g GAPEIS> A NG RG PO at,
sulfa%; %ﬁ%?ateagﬂé SPH{ttQ oosﬂﬁ%ee ERRSa¥Ltaldr &lfﬁl%spﬂaﬁﬁt% r RG¥Ghtifely, the
anionic group can be sulfate, sar cosmate 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”
M*, R-CO,H, and R-CO,R®, wherein RY 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-0SOsM*, R-CONR’CH,CO, M,

R-O(CO)CH,0S05"M", or RCONH(CH,)sN+ (CHs),CH,COO- wherein R is C6-C18
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Sui table interrupting groups can include, for exanple,
-0, -5, -(CO-, -NR (CO-, -NR -, and the like,
wob@sesas2R is - Hor a small, e.g., Cl-C6, al kpCT/Usmo4030802

or alternatively, an aryl or aral kyl group, e.g.,

phenyl, benzyl, and the Iike. Counterion Mcan forma
salt with the conmpound andi@an be, for exanple, a

netal cation, e.g., My ,Mn, Zn, Ca, Cu ,Na, Li , K

, C, Rb, and the like, or a non-netallic cation

Illlearsal}lgﬁi RS isSt]-Eanindm al]PﬁOW'léJﬁﬂ a]ﬁﬁf‘ﬁfé’tzﬂ' M. In othe T oh

ammoni um  aryl anmom um | m dazol i ni um an
embodjnp@qts the emmepount el mehide stilicanlatmey] sulfae abdmmﬂecyhsulfate

sodiuf N Sy e REH A rppy oejefie, Bl eyt ot

part1ch§1r Bﬁlbodfﬁli@t and @cﬁhﬁo@ﬁ%ﬁﬂbg§@d1ﬁﬁﬁgml9}’mﬂfa@@n i ncl ude,
exanpl e carboxyl ate, sulfate, sulfonate, sulfite,

s @#Sﬂ@é}@ betieima e abrgsive owiterisl & anylaftadase atremlqo husphlabe,

T R T A T

For exuhiflat sbrasbud Iﬁ&@ﬂ&l@ caiPi@BdBalpha afdhi@e $hubéd 65 sintered ceramic),
sul f pacet at e, phosphonate. Al ternatlvelg t he
silicorh B HIce fused élﬁﬁé%ZlEfé’H% Prkie borogarieidsi diamend and the like as well

as consﬂﬁ 15@@1%%&@1%@% A%Fas?%lﬁét?ﬁalgﬁ%e?tﬁgfgﬁ %?%lgg% XL&){p ytlsubstrate

., a car
(e.g., afabang pagr,angak soothecesathit adrepol Pneriskidkingy; 4 solidhepgirt, (e.g.,

» rindlng YRR JCCR S DO BHONGRRBETENS 246 by contbining o
bindeR 6 AR nidehid %lﬁleé or ISHI hulsl ¥ st ‘ﬁf{é f\&h@ld[flé B08ve fllerial

exanple, a carboxylate sur act ant cou i nc one or
and thmsrlppmf SIIHSE‘aTSpEIﬂI tbs cdmbinRE @0 skheragwdedRarcdriRd, Thuh extdomlify

oot P s AP R s SRS B

plodu@tOHp@lW&nE@ﬂnbﬂC ﬂ]!é‘itﬁtﬂcfa@ﬁlg%ﬁfﬁﬁhﬁon %Odﬂﬂ%ﬂéiﬁwlth the binder
repr esent ed forrrul as ROsO M, R CON

and abyg w@uatﬁ@ma magfaoenticrbragive nglill()t T@wﬂ@@@nbodlments
the an %gfgf gﬁﬁ ?1’[1% ?tl\}l}é) ntelar%agg iﬁétvsfeleﬁ %ﬂee{ gﬂg{aswe sugfgice oﬁtﬁe final

pr odue‘.mnddhﬂwnﬂssurfah«%swa:nﬁ;m)gl nbly s@ulying cheleheil Seith g bontRuitph to the

sul f sodi um decyl sul fate,
abrasive sur ace "at manutléltoture agplymg tIfle antiloading composition to the abrasive

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 surface in a
grinding motion, e.g., manually, mechanically, or antomatically applying the abrasive,
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
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sodi um octyl sulfate, |auram dopropyl betaine, and
sodium lauryl sulfoacetate. In a particul ar
wepdpsasasent , t he conpound can be sodi um | aur yl PEIUSED€030802
As used herein, an abrasive material is any
particul ate ceramc, mneral, or nmetallic substance
known to one skilled in thelart that is enployed to
gri nd workpi eces. For exanple, abrasive nmaterials can
i ncl ude al pha alum na (fused or sintered ceramc),

surfacknt i< SRaeAfHh @E@utfd.iﬁ.el@fp"i’éa%&‘?@l@/o@ahfccﬁﬂﬁﬁctaﬁﬁ%@lea&[ A0m a

nitride, di-anond and t'he ITke as well as conbinations
grouptaeayisits ofMedawn learyhst Hrieaswlium deey) pilédg, Ispdiahf ooteldsuifatea

r bstrate (e .g.. .a fabric, paper, metal, .
raura BRI GAREE oy Rup Bl ey pr RSy P Saqime, e
surfact & sodeur lduRdisiffapeheel , an "enery board"), and the
li ke. The material is affixed by conbining a binder,
e Iyvariqgtegibaiingnts g fiest cempoundss exleqiest tpreetisly oamdr toioee of
i | - V. terjal and the support
the foltb e el br g BB A T RO h o BF Pl e 0
dPiiegreaftln ¢haprabohito®@4i ng conpositi on can be conbi ned
wW,.th these el enents at any stage of fabricating the
a &H%gV@kﬁﬂ%@U@PPt$ﬁcbne embodi nent, the antil oading
conpRss iy g oc@nmbi ned with the binder and abrasive
mat e%?aﬂaggpélﬁé)cﬁanuf acture of the abrasive product.
| Wegisess thab®di;ment s, the antil oadi ng conposition is

at...the interface between the gbrasjve syrface of the
f W]ars_elﬁ?soth% a%e*ﬁ ﬁeg_%?fktﬂélhg%oa&fib oA 8 Iy thagypbout 0.5;
appl 18 dtdut fapidt W OB, N EARPASH kB RR4b0Ct elﬂﬁ PRIAS NS about

surface at manufacture, applying the antiloading
0.5; andonposi tion to the abrasive surface, applying the

c h . rfac conbj hat i , L.her eof ,
LS P st B e I s RS
Wwe. of nowoven abrasives, or coated abrasives, e.g.,
sandpaper, a grinding wheel, a disc, a strip, a sheet,
a sanding belt, a conpressed grinding tool, and the
|E§§n Gakdis enpl oyed by applying it to the work
sur a%e In a grinding notion, e.g., manually,
nEloh@hiowahd ¢xampiesaart proavidesiab lijusapieltié pdndiples abthasi ve,
with pressure,. to.the tk.surface in a linear,
embOd&‘FlFlr&I‘Eﬂ i arg gt IB'iePé%f{] % 05 IR dR PRY BN and the |i ke.
A particul ar enbodi nent includes an organic

surfactant. The water contact angle
Example 1: Measurement of Empirical Grinding Performance

A ‘commercial abrasive product that contained no initial antiloading composition,
Norton A270 P500 salldpaber (Norton Abrasives, Worcester, Massachusetts), was
employed for all tests. The experimental anti-loading agents (listed in Tablé 1; obtained
from Stepan Company, Northfield, Illinois; except Arquad 2HT-75, Akzo-Nobel,
Chicago, lllinois; 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 éandpaper with a sponge brush. A back surface of the discs

includes a mating surface comprising hook and loop fastening material. The experimental



criterion W, for a test substrate ground with an

abrasive in the presence of an effective anount of the
W@ evpo3dsei on i s | ess than about 20. Al so, the PCT/US2004/030802

antiloading criterion P for the-11- surfactaiit is

greater than about 0.3. Typically, the organic

surfactant is selected _fsoma group consisting of

sodium | auryl sulfate, sodiumdecyl sulfate, sodium

octyl sulfate, |auram dopropyl betaine, and sodi um

. | | t at In .a. ti nbodi . .th
el lhestilosesatel nie el o erandioeny b
be represéiIRLioTs @ﬁcal};ﬂl?%efr'iffi g%el a%%&%qn&®t1§r?% g(} Rk 005 At ASEY

one or nore O e OW ng sets o ndi tions

Corporatigm| Mot dlivep Mewhlersgy b Uhe cambpistes gro grouRd by hgnéatieg a
' t han about .0..4: DI is greater than about 5 C i s
hand-held 933 5 AR50t e QU V1o TGS RAT Y BeipPl P Lgb han
fastening Materib] 'THeloH RRH € Forb k@R Qutthdbrbsivanshifst tife WeEpicthan
about 0.5; Wis about equal to W is greater than

. . . T t .
was monitsiesiesiuga engbrepirt load pedb@ GBSkt bnad collsomaswEngnpaing,
a th Fis t and
tne.,Star G OB AR e R B B pi ST
grinding \@Wﬂoﬁ&e@M&thﬁh@Woﬂgﬂecb@lddl}bdd_Sdﬂtap ef tieengnl plejepThs of
t he enmbodi nrents, and are not intended to be Iim'}i

downward fpregmyasvapintanethi ld NN menissnedhe pripit frem) the oad”

. 1 | o 1 . i A q .
o e GRS AL 0 OB A SOIVBLC o sl B o

normal to Mo ttesd pARAS sPBAO oslyrgp@penatéiNol/'t ofthAbbesivweaksc’s surface

s oo R B R MBS B SRS S P S0
therefore dpprORhAtIed d10Qm*St epan Conpany, Northf eld, Il1inois;

Ane ;( ) erg}tdmé{cequ%%mz ggl- 7t5' a%ﬁzo%-’di\fl:o \Bgrlk’ iece was ground with the

PP y meter ar P g

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 to lateral motion felt by the operator.
A high cut rate was reflected in large amounts of swarf generation and low resistance to
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 (number of test
increments) = 120. In Table 1, the empirical performance results were normalized

resulting in values for G ranging from 0 to 1. The grinding tests were carried out at three
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Chicago, Illinois; and Rhodapon LM and Rhodapex PM
603, Rhodia, Cranbury, New Jersey) were prepared as
waosesiset i ons by weight in water and coated oPCTUS2004/030802

inch (12.7 cnm) dianeter discs of sandpaper with a

sponge brush. A back surface of the discs includes a
mating surface conprising- IRook and | oop fastening

mat eri al . The experinental -12- workpi eces were st eel
panel s prepared by painting the steel panels with a

valuePd ibsisfb agiRdatie g, 6.epaeswiut 3190624, and UPHL.CRle results are
({JI‘I mer in the autonotjve industr
provigeg

Rabisrpondat ConomMARt AP Dest NSRBI & FoOU A . The
paranBEEFL RECHAIPLE AURL bl aAds 54 1043, Rapdnlald T oam

e abrasive was att ached V|a t he
haakleangholaahe pasiranhogofmtdyapat coaldvewidoswiian davirdropkate

t ed th b
o a8 oo 1 BRI L N CEE M
each mA2HalGE le%ual %T?&asuﬁﬂ% AMESHih b vel Me- 15096@&HIQEL. The values for G,

nnect i mount underneath a 50 cm x 50 cm net al
obtaumkiaiymon’ﬁhhmgg relali vegfowaesbastp crécmmag wradkcttind aW@rlk pi%aé@

o TR B SR 0 5 T U 058
the sahﬁ‘;galplef) @@at&?{vith zifeastdapAENvaach Mﬁﬁnhpél thraked aEltter than uncoated
approxi matel'y 60 angle relative to an axis projecting

sandpapermal to the steel panels so that only approximately
1/3 of the abrasive disc's surface was in contact wth
the workpi ece. The resulting pressure at the abrading

ilEx%{Iﬁ@Q Wosast@h@itof € oafiviantiofdtridtyn2. 6 | cN n2. An
ap roXimately 5 cmdi aneter area of the.workpiece.

raefiioiant pﬁ@l%ﬂ@ﬂ disfoy & ComBARRd AR BRI PR P Y e £ Coated
samp es d %%gsqrﬁ e 191@11@517 fh%l%rﬁéﬁt% RCIOR$nikd1€10 be tested

PRACED I ece was not previous|y
were géa(wﬂﬂy héad @it& 0C1f27 mndmﬂgmter}amdywﬁ:rrfﬁme(Mﬁl@eg A et
per second mas use The oke

Teij 11%@@9@@1 v ViESERR RS & c%gelggg ﬁg%ﬂf We%ﬁl%%@lié;ator
(Modaﬂ&ﬁ%?ﬁt Bad1 . Gar ng tonYlanFHBcS ?Gﬂiﬁﬁﬁo Bédch! Plotiig) with at

e cut rate dropped’to zero, whi chever occurred
0.12 Frimsgap s€ingr af thefantiloadiol agens FeasenevidedsinradBid sui{ng, figvas

ot BT S S L R B p iy 1
parts %’Eh@ 19 vdifitpridieo foBiEl Gif amdhapased oo cleat, nalrt vgst e .
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
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 drying in the oven, all
coated samples were conditioned at room temperature for at least 40 hours prior to

testing.
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anount of material renoved and swarf generated
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notion felt by the operator. A high cut rate was

reflected in |arge ambunts of swarf generation and | ow

resistance to lateral notibh. Enpirical performance in

the test was expressed as the sumof all the cut-rate

nunbers over the duration of the test. The highest G

v @inde tdrainptéanvae paghatedy 8@ coBffiching of fftiof &as be:adatd Bed

... by 4 (maximumcut rate increnent) 30 (nunber of test .
sliding ﬁ%ﬁ%%ﬁf%l)al acresgiselinTheadnparaus ysed Wi enitor/Slip & Friction
bgr i : : I £esuldti j :
ModsS DO(TRASE MESML DA S AL LA 8 oy it
the anfibradingaagentestaoeltt aad ntonned1d Bt a balSums spfaresdidb tveheng 200
tﬁggergture Tsug, e.g., at apout 21 g 32C, and 43 C
gramsyhac slad e Sragesd Berevs other sirpA ceatpd fikaeapcordng iy stardard
test mb@oll ABsPBBY 1P AN -@t AR
skl ARS) AN IR O R Thofe PR i,
West Cessbobothen) Pennfulvheiap Bieshsps dfecoped fidmreere eriefited such that

sandpaper. coated wi fh saodiu auryl sul fat epano
the w09 a8 AL oty b Thde b e ol "Bk FRGES e
provideBen trgbl1. per f or mance of each material is equal to the
sum of 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
Tabl e 2. The sandpaper coated with sodium | auryl
sul fate perforned better than the sandpaper coated
with zinc stearate, which in turn perfornmed better
t han uncoat ed sandpaper. Exanple 2: Measurenent of
Coefficient of Friction. The coefficient of friction F
for a conpound was determ ned by preparing coated
sanpl es and neasuring the coefficient of friction at
about 20 C. Chemicals to b e tested were coated by
hand onto 0.127 mm (mllineter) polyester film
(Melinex(r), DuP ont Teijin Filns, Hopewell, Virginia)
using a 12.7 cm (centinmeter) 8-path wet film
appl i cator (Mdel AP-25SS, Paul N. Gardner Conpany,
I nc., Ponmpano Beach, Florida) with a 0.127 nm gap
setting. If the antil oading agent was provided in a
liquid solution, it was



coated directly. If it was solid and water-soluble, it
was di ssolved in approximtely parts water by wei ght
W@ei06/039807 coating (if the solution was not cl eBCT/URINE030802

wat er was added and the sol ution was heated until the

sol ution becane clear, indicating that the agent can

be fully dissolved). The cogating was then allowed to

dry inside an oven set at 80 C for 4 hours to renove

at | east a portion of any remaining solvents. For zinc
stearate, which is a solid at roomtenperature and is

wat er insol uble, the powder was di spersed into
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ﬁmphamg&gergtepfﬁhegfgﬁabmégﬁre provi ded i1 t‘SW abtze . - %- 8»‘211 8-2;
mmOoTpsg 15terpat §apionm B for mance of Io}ﬁéhng 24 0.
PLG 2 npoundg® TSFJBCStearﬁT C Trade Nane Suérgl |ger PL gl 004 087

em cal
T..=Maoe or Class F DT ( C P G Stepanol WAT Stepan TEA

Trade Nerog vy SWPTeaCEen0maD8mE bifass ( C) F Toat(C) AT(C) P G

Stepanol WAT Stepan  TEA Lauryl Sulfate 0.98 20 -23  -0.10 0.04
Stepanol WA-100 Stepan  Sodium Laury! Sulfate 0.10 96 53 0.64 0.76
Stepanol AM Stepan  Ammonium Lauryl Suifate 0.25 30 -13  0.06 0.10
Steol CS-460 Stepan  Sodium Laureth Sulfate 0.88 21 -22  -0.09 0.08
Rhodapex PS-603 Rhodia  Sodium G12-C15 Pareth Sulfate 0.75 28 -15 0.00 0.1
Polystep B-25 Stepan  Sodium Decyl Sulfate 0.07 94 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 0.17 75 32 0.41 0.61
Lathano! LAL Stepan  Sodium Lauryl Sulfoacetate 0.20 72 29 0.43 0.19
Amphosol LB Stepan  Lauramidopropyl Betaine 048 125 82 0.46 0.32
Ammonyx 4002  Stepan  Stearalkonium Chloride 0.32 40 -3 0.16 0.10

DLG 20A Ferro Zinc stearate 0.18 125 82 0.542 0.63



20 -1 0.17 0.04 Stepanol WA-1 O Stepan Sodi um Lauryl
Sul fate 0.10 96 75 0.78 0.99 Stepanol AM St epan
w@\eavssaseT Lauryl Sulfate 0.25 30 9 0.26 0. 15 SPE@DIS2004/030802
CS-460 Stepan Sodi um Laureth Sulfate 0.88 21 0 0.18
0. 07 Rhodapex PS-603 Rhodi,a Sodi um C 2-Cl5 Pareth
Sulfate 0.75 28 7 0.26 O.*fg' Pol ystep B-25 Stepan
Sodi um Decyl Sulfate 0.07 94 73 0.63 1.00 Polystep A-1
St epan Branched sodi um dodecyl benzene sul fonate 0. 40
Table 26 D2ta §hows Benformppes Belativg to Emepriad ddansine (hur593°C)
Sarcosi nate %70 5 i4 0.53 0.76 Lathanol LAL Stepan

Sodi unimedsir Wt ogCefat vePerafce72 51 0.58 0.31
Amphesst B 5an ufardopropyl Betaine 0.48 125 4
0.47 0.47 Amonyx 4002 St epan4 Stearal ko i um Chl ori de

X
0.32 40'%9 0.3%4 0.50 HLG 20A%erro Zinc K¥earate 0.18
125 4 0'%0 0.7 T = 3%C Tradé Name Suppt F&9¥Véni cal
Nane or“d ass B P G Sfepanol & 0 Stepan® 888f um Lauryl
Sul fat €2%0.10 (8m) ( CZnT 96 64 0.71 0.60"Pblystep A1
St epan ¥ anched sodi utn dodecy benzene sUFPf®nate 0. 40
46 14 0324 0.0% Maprodyl 30 % epan Sodi UNeceur oyl
Sarcosifate 0.3%7 75 43 0.47 & 53 Lat hanol LAL Stepan
Sodi um4%auryl 8ul f oacetate 0.120 72 40 0.51 0. 28
Anmphosoi0 LB St @pan La&r ani dodr opyl Betaine 0.48 125 93
0.47 0.¥1 AmopAyx 4002 Stepari Stearal koni um Chl ori de
0.32 4608 0.2420.46 DLG 20A Ferro Zinc stearate 0.18
125 93 @. 54 0.87 T = 43C Trade Nane Supplier Chem cal
Nanme or7o)Class F T C) DT ( O P G
75 2 1
80
85
90
95
100
105
110
115
120
125
130
135
140
145
150
Total 55 39 29
G rating 0.76 0.54 040
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St epanol WAT Stepan TEA Lauryl Sulfate 0.98 (tm"(" 20
-23 -0.1 0 0.04 Stepanol WA-100 Stepan Sodi um Lauryl
w@iobasms2D. 10 96 53 0.64 0.76 Stepanol AM St epB@I/US2004/030802
Ammoni um Lauryl Sulfate 0.25 30 -13 0.06 0.10 Steol
CS-460 Stepan Sodi um Laureth Sulfate 0.88 21 -22 -0.09
0. 08 Rhodapex PS-603 Rhodild- Sodi um C 2- C15 Pareth
Sulfate 0.75 28 - 15 0.00 0.1 1 Polystep B-25 Stepan
Sodi um Decyl Sulfate 0.07 94 51 0.53 0.67 Polystep A-1
SEepaple:apsd ddesadémentcufddeltingdoiese sul fonate 0. 40
46 3 0.20 0.07 Maprosyl 30 Stepan Sodi um Laur oyl
SArsempianatapphximatzly 3mg®i4tcloeperingntabagiloading Siepend was

u Sul f oacet. at 0.20 72..29
toadedii 4 BsfePetighl Bl B H RS bl R BRp R 1956 2080 T45. 62
Instru&eﬂt@ N2 a ATD BN a: ﬂagozﬁldseh@ Rsip et @@ vadsk e sl GRlidihe teelting
. 40 3 0.16 DLG 20A Ferro Zinc stearate 0.18

point wzssomrv@dsm v«zﬁh@%fox gachepiroupd iggpertaiawebizel O nmeens

t|v Q coat d Abrasive (T =43 C Tinme (s)
W”‘hAg?% %th%Oﬁlc rﬁéfeﬁ@nce WA-100 Stearate 5 4 4 4 10 4 4

4Key153444AggreSS|ve20333SGood253332
Fair 30 3 3 3 1 Poo
Example 4: Water Contact Angle of Compounds Shows Superior
Compounds
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°.
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Table 3: Water Contact Angles Resulting from Abrasion with Antiloading

Agents

Compound Wwe

Stepanol WA-100 0.0
Ammonyx 4002 0.0
Arquad 2HT-75 48.7
Amphosol LB 60.2
Lathanol LAL 66.2
Polystep B-25 99.2
Maprosyl 30 108.2
Zinc 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 2.07 0.432 -4.78 5.45% 107
AT 3.28 %107 8.60 * 10 3.81 7.28 %10
F 1.58 0.408 3.88 6.12* 10"
R?=0.75; adjusted R?*=0.72; standard error of estimate = 0.15

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 various




150 Total 55 39 29 Grating 0.76 0.54 0.40-17- Exanple
3: DSC Measurenent of Melting Points sanpl eof
wappsosisenat el y 5 g of each experinental antil oRCi/n§004/030802
conpound was | oaded into a differential scanning
calorineter sanmple cell (nodel DSC 2910 TA Instrunents
New Castle, Delaware), andl%he tenperature was
i ncreased until the nelting point was observed. The
val ue for each conpound is reported in Table 1 as Tt
change$ INroiah8 dethile alagHeah&td thérem wWhthout ddpartifpBOR| tBe &ope of the
) Water Contact Angle of Conpounds Shows Superi or
mvenghenserwassed by apritended ¢lpgnsof st eel coated with
DuPont U28 prinmer were ground of fhand with Norton A270
P500 for 20 seconds at a pressure of 66 KNNn2 with
A270 P500 sandpaper coated with each experi nental
antil oadi ng conpound, and the water contact angle was
nmeasured with a VCA 2500XE goni oneter (AST Products,
Inc, Billerica, Mssachusetts). Six readings were
taken for each ground surface. The water contact angle
for each conpound is reported in Table 3. Figure 1
illustrates, for exanple, water contact angles for
val ues of W | ess than 90, equal to 90, and greater

than 90. The data illustrate that the water contact
angl eW) increases after abrasion to with a sandpaper
coated with zinc stearate, e.g., to . However, after

sanding with certain antil oadi ng conpounds such as

St epanol WA- 100 and Ammonyx 4002, the water contact
angle, e.g., W, can be reduced to about 0.-18- Table
3: Water Contact Angles Resulting from Abrasion with
Anti | oadi ng Agents Conpound W
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St epanol WA-100 0.0 Ammonyx 4002 0.0 Arquad 2HT-75
48. 7 Anphosol LB 60.2 Lathanol LAL 66.2 Polystep B-25
w@2002/08pT osyl 30 108.2 Zinc Stearate 133.7 SubPSL/D8s1084/030802
106. 4 Exanple 5: Ginding Mddel Predicts Variation in
Anti | oadi ng Performance A regression anal ysis was
perforned, enploying enpit4lcal values F and LT as the
i ndependent vari ables and the relative grinding
performance G as the dependent variable. Using this
approach, Egq. 1 for cal coaanmesl performance P was
obt ai ned. Table 1 shows the enpirical G values versus
What isiidaipigflsil at ed P val ues. Table 4 shows the statistics
of the regression analysis, reflecting the nodel's
ability to account for up to about 75% of the
1. Awartiladdioncompdshisord@nepriskiggufiest arghovenmpophd twhefeif the first
versus G Table 4: Ginding Performnce Mdel Explains
CORPHAE i on in Data Paraneter Estimate Standard Error T

Shatd whieCodindalHEle %E%MW@%@@S R0 8hn 8- WhRerbohthol arld We,
F -2.07 0.432 -4.78 5.45 * "10 DT 3.28 * 10 3 8.60 * 10

4 3.feuzifc gigarate]@ndt F2 1.58 0.408 3.88 6.12 M4 R2 =

0. 75 adjusted R2 =.0.72: standard error of. estinma =
osef it} fie Kagioh stx R B Ao Bl Pinsliing P+ ERAGhe
and (@egdr,|,padatet than BHRMENCEs diyPadidIdoetisiANBDEICHBA Fdess
thereof, it will be understood by those skilled in the
art thangabouk fopd apoantiloading criterion P greater than about 0.2.

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

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

3. The composition of Claim 1, wherein the first compound satisfies at least one
condition selected from the group consisting of W° less than about 70°, Tere 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 the first compound:
satisfies each condition Ty, F, and P of Claim 1; and
is represented by a formula selected from the group consisting of R-OS OsM",
RCONH(CH,);N+ (CHj3),CH,COO-, R-CONR’CH,CO, M", and
R-O(CO)CH,0805M", wherein
R 1s C6-C18 linear alkyl,
R’ is C1-C4 linear alkyl; and

M is an alkali metal ion.

5. The composition of Claim 1, wherein W for the first compound is about 0°.
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changes in forai and details may be made therein

W t hout departing fromthe scope of the invention
wepmsnpresed by the appended cl ai ns. - 20- CLAI MXCTAS1004/630802

clainmed is: . An antil oading conposition conprising a

first organi c conmpound, wherein the first conpound:

has a water contact angle-Zl-iterion Wthat is |ess

than a water contact angle Wfor zinc stearate; and

satisfies at |east one condition selected fromthe

group consisting of a nelting point greater than about

40 C, a dynam c coeffjcient of friction F |l ess than

: T%&%POG“@H Glaen Anvhsremy tb%lﬂiaﬁgoepwerlﬁ seleqedfremy the grovan

coﬁg%ﬁg & Ddivfn 1 U?ﬁ s‘ﬁ Oﬁdﬁ %71 sgfa% '90&1 V‘?&gﬂuﬁa{ehe

first conpoun satl f%one eond

sogeinelteg] aroosibdte, lgmmnnp)dapmpsyl btiaing, ofd 04lves Bukylanlfoacetate.
about 100, T n greater than about 70 C, F | ess than
about 0.4, and greater than about 0.2. 3. The

: Tlﬁ%ﬂ@%bfftlbﬁ%f @flalg al M er Qhdink Q%eédnﬁ%g% eg@f&?fg@ﬁqgaving a

satlsfl es at | east one condition sel ec
grdstipreabfieinghitraf thé ity t@ssoundawheromuthe 7@11pd's1ho1ghasai er

paf e 0oog s ende Yig hab P i B o5 Mor ei n
inddpenddnt $¥°, 0O BRGNP o%ad bSd HRDrEFE oL ONGHch b6Mpdudd infthe

and P of aim; and is represented by a formula
comigPEEPRd from the group consisting of R QSO 3 ,

RCQNH(CH ) N+ (CH ) CH COO~, R-CONR CH C M and

RO COCHOSOI1Vi , wherein Ris C6-C linear alkyl; R

. Thesot@pesitioh iofi €dainel, kytlereiatic ddnipdsidion &d seddctedérdla prémixed

composition and a composition having at least two separate mixable components.

. 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 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 Ty 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.
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10.

11.

12.

13.

14.

15.

16.

5. The conposition of Caim1, wherein Wfor the first
conpound i s about 0.-21- 6. The conposition Caim1l,

wob@ses9s2t he first conpound is selected from tPET/JSm0H030802

consi sting of sodiumlauryl sulfate, sodium decyl

sul fate, sodiumoctyl sulfate, sodium | auroyl

sarcosi nate, |auram dopropyl- betaine, and sodi um

| auryl sul foacetate. 7. The conposition of Caiml,

further including a second organi c conpound having a W

| Lfer f f g _first - eln.t

G e R R
cangitibetseleicdefthm eie gr@gstonsitipabt Wopless then kbele Q00 &Nt YWeater

of each conmpound and the proportion of each conpound
thamalqyd 7€ oﬁBE%ﬁSf theh abgut Opheand dnggeaipt thamakut &2aj m 7,

wherein the conposition is selected froma prem xed

conmposition and a conposition having at |east two
Tlsepanarepmoilxcbl €lan) ovientis thdfirsteonaipnad isatesfips aideest, one

C ri sjng: .a bj.nder support s trate; bi.nder; an_
o Sl Bt e e CRfge Dha e rph e s 2PE e Bypater
thhh 8ot BOeC; F aR6l AR aBHH . D2kl P e ABPASH AR 030ONPr i si ng

a first organi c conpound, wherein the first conpound:

has a water contact angle criterion Wthat is |ess

han ter .c act, anal e for. zinc stearate; and

T%eaat |I%S?Yéi\e€roa‘twt Iog giatlmg n é’vr}%%laﬁ% @151 SEredt %‘d fromthe

Q& giinfics et dhditign a2 Fedd P ogClemrst addt greater than

about 40 C,_a dynam c _coefficient of friction_F |ess

t FaisPEsetied by & forape sehecios fromdbe gup consisiing 9f B-go&kt dr »
th ' + gf - O ai
;! a%gpﬁ(cﬁeﬁ@gﬁ%&&&}{ E@oﬁ?&r—étélk\lgfc%@@tz 9fq @ aim

[ conpound sa res at [ éast one
condR1O@D)SELO80e M T diexrditne gr oup consisting of Wless

t han about 0, Tt eat er
1S C6%818 lmear %{ky ;
R’ is C1-C4 linear alkyl; and

M is an alkali metal ion.
The abrasive product of Claim 9, wherein W°; for the first compound is about 0°.
The abrasive product Claim 9, 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.
The abrasive product of Claim 9, wherein the first compound is sodium lauryl sulfate.
The abrasive product of Claim 9, further including a second organic compound

having a W°, different from that of the first compound, wherein the composition has a

particular water contact angle W¢, that is determined, at least in part, by the
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than about 70 C, F | ess than about 0.4, and P greater

than about 0.2. 11. The abrasive product of Caim?9,
wob@se39821t he first conpound satisfies at | eastPONES2004/030802

condition selected fromthe group consisting of WIless

than about 70, T eit greater than about 90 C, F |ess

t han about 0.3, and P great®r than about 0.3. 12. The

abrasive product of Claim9, wherein the first

conmpound: satisfies each condition Tt F, and P of
irdepdndet Way e dash E&HRbQERINMNA Y oforkivh Bika: i

thlgé gr oup consi stdiiﬁ% of R OS%MT%I) RCOM (&%H%N&&?élﬁé@
CEAP@EOHN. R-CONR CH CO M, and R-Q(CO CH OSO M,

wherein Ris C6-Cl8 linear alkyl; Ris -C4 |inear

al kyl; and Mis an alkali nmetal ion. 13. The abrasive

17. Apnetiod bt glindthgi SirfaceydiafiisingV f or the first conpound

is .agout 0. 14. The abrasive product Claim9, wherein

t FENANES WerkiiEatRbY Prdwns ap aprasive pradvet §rtbeprork surface to

consj. sk [ . yl sul fate, sodium decyl

sul fg%@g%%%&%g@i%f ate, sodium | aur oyl

s arooding ah effe¢tansraamducho pf apyitildeeling coenpa@ittboso dieuinterface

lauryl sulfoacetate. 15 The abrasiye product of Caim
- Hp R RE%H R Brodiihamitine ock ST Rsar v
swWieadie. 16. The abrasive product of Cdaim9, further

i ncluding a second organi ¢ conpound having aW

di f f&e ehtasive pradunbgonariseh e biridessupperisobsithte, whor dsrnandan
conposi_tj rt] ar._water. contac ngl e W
Chat 1 eolsdle ey BOLd (A8 bonREp R B e Sl

I ndefhe agglobdidy 0bmpashior osrasrieel a Fnel ok bt PEQRRI IO IREein the
each cgonpound in the conposition. 17.A nethod of
gri ndi A&St&oBEPYHke, conprising: grinding a work

surf ace, by wapp E%(ﬁtgcgc aﬁgleac%%l?dnv\ﬁ" pﬁlglfqg ‘fégﬁ tg%nta%a’e@? ESntact

surface to create work surface swar
angle W¢, for zinc stearate; and

satisfies at least one condition selected from the group consisting of a
melting point T 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.

18. The method of Claim 17, 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.

19. The method of Claim 17, wherein the first compound satisfies at least ome condition
selected from the group consisting of W°, less than about 70°, T e greater than about

90 °C, F less than about 0.3, and P greater than about 0.3.
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20.

21.

22.T

23.

24.

25.

26.

provi ding an effective anobunt of an antil oadi ng
conposition at the interface between the abrasive
w@e@doses2and the work surface swarf; wherein: PEEUS2004/030802
abrasi ve product conprises a binder support substrate,
~a binder, and an abrasive material bound to the
support substrate by the bigder; the antil oadi ng
composition conprises a first organi c conpound,
wherein the first conpound: has a water contact angle
T kBl 0P Mk'PE witudif 8 HiABapotALer contact angle W
or zinc stearate; and satis s at | east one
cewﬁmhsemﬁ&ahdﬂkmdﬂ&mdhnmhﬁo@Cﬁ@mIéomadst|ng of a

mel ti 0j.:Nn r 0 nai.
coer S0 B b DA R a0
ant|ng%x@@Egggtg@Mbqw&agﬁeater t han about 0.2. 18.
The of daim’1l7, wherein the first conmpound
sat i sf iReis Gi-Cll 8 disearafieylcondi ti on sel ected from t he

rou nsjst t han about 100, greater
?hanpaggd b?dt%ﬁn%n gégaF an about 0. 4, anng greater
t han abgUis 48.a2alikBetalliog. met hod of C aim 17, wherein

the first conmpound satisfies at | east one condition
sel ect ed fron1the group consi sting of VVIess t han

R e e

met hod of Claim 17, wherein the first conpound

satl fle ac ondéiﬁ mﬁ#sn F, a dP (x&£§|n1 9; an
co]iy%tmg of solal Q@rﬁ'ﬂu%@ Mdlun‘{\'ﬁ&fﬁ 'sﬁlfé?e | Sodiin6b8/1 |shl'if@c€r
al kyl; R 1s - i near al kyl;

sodium lauroyl sarcosmate 1auran11dopropyl betame and sodium lauryl sulfoacetate.

The method of Claim 17, 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.

The method of Claim 23, further comprising selecting W<, for compatibility with a

coating to be applied to the ground work surface.

The method of Claim 23, wherein the step of providing the antiloading composition
comprises applying at least one compound to the abrasive product or the work

surface.

The method of Claim 23, wherein the abrasive product comprises at least one of the

compounds.



10

15

20

25

27.

28.

29.

30.

31.

32.

33.

34,

Mis an alkali netal ion. 21. The abrasive product of
Claim1l7, whereinWfor the first conpound is about O.
wQ@2005/08821et hod of Claim 17, wherein the firstPCDIRBOHE0802
is selected fromthe group consisting of sodium |l auryl
sul fate, sodium decyl sulfate, sodiumoctyl sulfate,
sodi um | aur oyl sarcosi nat-@3- | aur am dopropyl bet ai ne,
and sodium | auryl sul foacetate. 23. The nethod of
Caim17, further conprising grinding the surface to a
A BRfhbl ©8kaEctitg!t aﬁaranﬁmaa@tcow@hﬁw QymetighOyslading asecgiic
organi ¢c_conpound having aWdifferent fromthat of the
cofuppwnd, edaisdiu g, comperedinWi s deternined, at |east in
par fyea + t angle
P2y Pl B SRS 26 SOMROYIH 3 it
of Clamﬂgﬁﬁznkumﬁhﬁézmdnpr|3|ng selectlng for
conpatlblllty with a coati be . applied to -
o1 0 GRAARD R L8 Eanti 6 St BoROE Gros SyressE oF a melting
wher ei fy;Lhe ?gﬁﬁ e?fthaglr'é%hmm tdeymatit oamicRret of friction F
conposition ¢ rises applying at” | east one conpound
to t heleabthas alvcmt Brdp dud tn entilodmdingoriersurF gesater dgn apput 0.2.
met hod of Claim 23, wherein the abrasive product
conprises at | east one of the conpounds.-25- 27. A

THEAARSH &f C198h 06! WRGeRNLaRs bORebonad eafgfes Arleast one condition
conpri si ng selectlng an _organi ¢ conmpound, wherein the

Se@m Grhe e e RIS aRE oOEAEES Hif OB |0y T rtEEr e
abggtt ﬁ]ggesg harnte a:o;o%ltc g %teﬁc%:)n gjte‘? thal l;du@é oStearate; and

ion sel ect ed from the
group conS| sting of a melting point greater than about
40 C , ynan1c coefficient of fricti
da

s than,...
Tmmhocboﬂp Hhd 7 anheat he S Aymeernd st eﬁa‘g%%toaﬁ copdiffon
se%(b,r S?rogl A gg&(y Jd3Sis $ QPW Ol% ClidinMndds 70MTeL Sighedtdi@han about

conp sa |s east one condition
90s°€], Bedse thanrabout hi, @ddhgemnmwtamgt 08. Wl ess than
about 100, T t greater than

The method of Claim 27, wherein the first compound satisfies each condition for

Tme]t: F » and P.

The method of Claim 28, wherein the first corpound satisfies at least two conditions

selected from W°, Tmen, F, and P in Claim 28.

The method of Claim 29, wherein the first cormpound satisfies at least three

conditions selected from W°g, T, F, and P in Claim 29.
The method of Claim 27, wherein W° is about 0°.

The method of Claim 27, further comprising:



about 70 C, F less than about 0.4, and P greater than
about 0.2. 29. The nethod of Caim 27, wherein the

wo pooso3msonpound satisfies at | east one condit i PET/US2004/030802
selected fromthe group consisting of Wless than
about 70, T n greater than about 90 C, F |less than
about 0.3, and P greater tRBé&n about 0.3. 30. The
net hod of Claim 27, wherein the first conpound
satisfies each condition for andP. 31. The nethod of
d i 0
e oot ek b LAl RHRALNC BRIl Rl has a W'
d ai dnfferent §@m ateofited Asticompoluad;m 29, wherein the

fi,rst conpound atl fies at | east e conditi.o
s SPISHPINS 7 BRR 1*5 Of Cacg COIARPYS rW1@135?’ﬁw“?@lpoélélon?ﬂ’émn“ng

met had ceinpliddsth 1?17@ pr%’&ﬁ@h@ h¥¥ b paRRAL w@ter%ntaﬂ‘ﬁlgle W°, that

“ nmet hod of G aim 27, further conprising:-26- selecting
5 a sel6dns alepshindatiolegbe i alirack permpeendkasdhe prapepound
hasiﬁmakiferent fromthat of the first conpound;
determning a proportion for each conpound, whereby a
conposition conprising the conpounds in the
pr op%ftlons has a particular water contact ang
35. Theygethpd of Qéalmap flgﬁagf cqmpxggmg seestipgawy @ffob%ﬁpanbﬂﬂy with a

paE IR guggd the proportion thereof. 35. The nethod of

. G alm 29 urther conprising selecting a for

10 conpatibility with a particular coating.



