


















































WHAT IS CLAIMED IS;

l. A process for producing treated filler cotnprìsiug:

(a) treating a slurry comprisiug ttutreatcd fìller rvhclein said ulrlreateci filler

has not beetr previously dúed, with â treating corrrpositiou complisìng a trcating agent,

thereby forrning a treated filler sluny, aurl rvherein said untlcated fillel is clrosen fo'olr.r

alurninurn silìcate, silica gel, colloidal silica, precipitated silica, and rnixttu'es tlrercof; auci

(t ) dryirrg said treated filler sluny to ploduoe trcated {ììler',

whet'ein said treating agent coi-rlprises at ieast one of'an anlrych"ide, a cyclic

imide, ancl a derivative thereof,

2. Theprocess of clailn 1, wherein the fiilcr corri¡rriscs plecipitated silica.

3, A process folpt'ociucing tteatecì precipitated silica conr¡r'isitrg;

(a) courbiuing an alkali rnetal silicate arrd arl acid to forur a slun'y

contplising ullh'eated silica, wheleirr said untreated silica has rìot beell 1:r'cviously ch'ied;

(lr) ti'eating sai.d sluny 'uvith a h'eatiug composition corrpri.sing a treatirrg

agent, theleby fonling a treated slun'y; and

(c) drying said.treatcd slurry ¡6 pro(hrce a tleated precipìtatecì silìca,

whet'ein said heating agent comprises at least one ol au arrhyrilide. a cyclic

imide, ancl a delivative thereof.

4, A process for proclucing treated precipitatetl silica comprising:

(a) cqrnbining an allcali r¡etal silicate aud au acicl to for'¡rr an

turtl'ealecl sltttl'y conrprising uritreated silica, whelein snid r.rntreated silica has uot becn

pre'r,iously dried;

(b) ch'ying the u¡rtreated slurry to prorlucc dlied plecipilated silica;

(c) folnrirtg an aclueous slutrl,of the clriecl plccilritaterl silica rvith a

treatìrig cotnpositiori courllrisìng a tlcating ageut, and, optioually, a coLr¡tÌirig agcut autl/çr',

optiorrally, a notr-couplirtg agerrt to fonrr a treated pleci¡:itatecl silica sluliy; ancl

(d) dlying the tleatecl precipitatecl siìica slurry to plocltice a dlied

treated plecipitated siìica,

l.vhclcilt saicl tleatíng agellt cotìlpr'ises at least one of an arrhyrlrirle, a cyc.lic

ir-nide. and a delivativc thercol.
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5'Tlreprocessofeitlrer.ofclaitns3or4,wlrel.eilrsaidalkalirrteta]silicate

comprises alt¡minurn silicate, lithiun silicate, socliulr-t silicatc' arrcl/or potassium silicate'

6. Tlre process of atry orre of clairrrs 1 to 5, rvherein tlrc tr.caring agctrt

corrrpt.isesarirrgoirenecll:t.ocluctoftlr.ecyclicirnideand/oracyclicarihyclride-

l.Tlreprocessofarryoneofclaimslto6'wlret.eintlietr.eatitrgageLrt

comptises a salt of the anhydride and/or tlre cyclic irnide'

8. The process of any one of clainrs 1 to 7' u'hereiu the tr:catìng agent

coruprises at least one of berrzoic a*hydride, acetic anltydt'icle' ualeic arlhyclricle' srtcci'ic

anhydride, tn aleimirìe, succini tnide''and/or cl el'i vatives thereo f 

"

g,Theprocessofarryotreofclai¡.l,lsitoS,r,vhereillthcarrlryclr.ide,tlre

cyclicirrrirìe,andlorclerivativetlrereofeaclrirrrleperrclerrtlyñlrllrel.cottrirrisesalleastolre

group having a carbotr-salbon double bond'

10' The process of any one of clain'rs I to 9' wherein tlte treating

co'rlrosition ftirther co'rprises an orgarrosilaue couPling agetll Ieprcserrtecl by fo'rrula (ll):

(Rr)"(lì:)uSiXq-u-u (lÐ'

wlre¡.eitreailrRtisitldepen<lerrtlyalryclrocarbylgrorrpcotllpr.isingllo36

ca'bo' atoms au,cl a fu.ctjonal glôup, wlrerein the functio¡ral group of tlre hydlocarbyl gt'ottil

isvinyl,allyl,hexenyi,epoxy'glycidoxy'(meth)acryloxy'strl{ìde'isocyauato'polysultrcle'

met'capto,orlralogen;eaclrRzisitrdel:errcleirtlyalrydr.ocarbylgrouplravilrgfiorulto36

c¿rrlrotratolîsoÍlrydrogeir,XisirrdepetlderrtlyiialogetroralkoxylravingltoS6carbotl

aton'Is; a is 0, l, 2, or 3;b is 0' 1' or 2; (a+b) is l'2' oï 3; pi'oviclecl that rvlren b is l' (a+b) is Z

or 3.

ll.Tlrept.ocessofclaiurl0,wlrereiLitlretreatillgcotlpositionfurtlrer

cotrrprisesarrorgar-iosilarreclifÏ.er.entfronrtlreorgarros.ìlarret.ellt.esctlteclbyforrnula(Ii).

l2.,Ilreprocessofatryotreofclairtrslto]1,u,ìiet.eitttitetr.catilrg

c'r'positio' l.urtrlcr: co'rprises a couplirrg agorit corlìr)risi*g arr orga.osiì^lle selectctl [ì.onl lhe

giot:pcotisistin-eol(.}-clrloronrethyl.plrenyl)triliretlrrlxysi)lrie'(4.clrltlrrlrrrcLlryl-pìlerrvl)

2'l



trÌethoxysilane, i2-(4-chloromethyl-phenyl)-cthyll triDrelhoxysilanc. l2-(4-chÌo|ornethyl-
phenyl)-ctliyl] triethoxysilane, (3-chloro,propenyl)-trimerhox¡,5r1¿¡1¿, (3_cbloro-pr.ope¡yl)_

trìethoxysilarte, (3-chlorolropyì)-triethoxysilane, (lì -clrloro-pr.opyl)-triure.t¡oxysila'e,

tlimethoxy-(2-p-tolyl-ethyi)silane and ttiethoxy-(21-tolyl-ethyl)silaue, a¡rcl eonriri'atio's
thereof,

13' The process of any one of clairls I to 12, rvherein the tr-eatrne¡rt
cotnposition fufihet' compdses a non-corçling agent that is cljfferent h.oul the tr.eati¡g agent
and whet'eiu the nolr-couplirrg agent that is different fiour the treatiug ageut is oue or rnore of
a biopolyrier, fatty acid, irtgarrìc acid, polyrner. ernulsion, pol¡,¡rer coati¡g co¡rpositior, a'd
colnbinations tltereof.

l4' Tlie pr<lcess of any orle of clainrs I to ll, ,"vhel.ejr: the treatlre't
cornposítiott f,irther co¡r¡rlises a norr-coupling agent selectccl fì'ollr an aniorric strrlàctarrt" a

trol-iiolric suLfactant, an anrphotet'ic surfactant, aud corrrbinalions ther.eof, prese¡t i¡ ail ainorrt
of florn gt'eater thall 1% to 25% by weight basecl on the weight ttf L¡rtr-eated filler..

1 5. T'he ¡:rocess of any one of claims 1, 2 s¡ 6 to 1 4, u,her.ein

the treated fillel conrprises treatecl pr.ecipitatecl silica, and

the tleatiug corrrpositiort fi¡rther. comlrrises:

(Ð at least one coupling agent, ancl

(ii) a 
'orr-coupli,g age't chosen lì.ol' a'iorric, uorior.ric a'cl/<¡r

arrrplroteric sttt'ÍÌtctattts, which is ¡:rcscut in an arnonrrt ol 1ì-orn er-eater. tìra¡ l%r lo 25yo h¡,
rveight based on the weiglrt of rtntreated filler:,

10



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 
(19) World Intellectual Property 

Organization 
International Bureau 

(43) International Publication Date 
16 April 2015 (16.04.2015) WIPOIPCT 

(10) International Publication Number 

WO 2015/054107 A1 

(51) International Patent Classification: 
C09C 3/00 (2006.01) C09C1/30 (2006.01) 
C09C 3/08 (2006.01) C08K 9/00 (2006.01) 

(21) International Application Number: 

(22) International Filing Date: 

(25) Filing Language: 

(26) Publication Language: 

PCT/US2014/059254 

6 October 2014 (06.10.2014) 

English 

English 

(30) Priority Data: 
61/887,713 7 October 2013 (07.10.2013) US 

(71) Applicant: PPG INDUSTRIES OHIO, INC. [US/US]; 
3800 West 143rd Street, Cleveland, OH 44111 (US). 

(72) Inventors: MARTIN, Justin, Jonathan; 145 Birchwood 
Way, Irwin, PA 15642 (US). OKEL, Tim, Allen; 111 Old 
Gate Road, Trafford, PA 15085 (US). VOTRUBA-DRZ-
AL, Peter, Lawrence; 119 Yorkshire Drive, Pittsburgh, 
PA 15208 (US). KOLLAH, Raphael; 311 Frey Drive, 
Wexford, PA 15090 (US). WILT, Truman; 154 Sandy 
Drive, Clinton, PA 15026 (US). EDELMAN, Clint, 
Steven; 1358 Pocono Street, Pittsburgh, PA 15218 (US). 

(74) Agents: FORTNEY, Lester, N. et al.; The Webb Law 
Firm, One Gateway Center, 420 Ft. Duquesne Blvd., Suite 
1200, Pittsburgh, PA 15222 (US). 

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available)'. AE, AG, AL, AM, 
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, 
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, 
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, 
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR, 
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, 
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, 
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, 
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, 
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW. 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available)'. ARIPO (BW, GH, 
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, 
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, 
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, 
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, 
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, 
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, KM, ML, MR, NE, SN, TD, TG). 

Published: 
— with international search report (Art. 21(3)) 

l> 
o 
i-H 
•t 
© 
^ (54) Title: TREATED FILLERS, COMPOSITIONS CONTAINING SAME, AND ARTICLES PREPARED THEREFROM 

o 
CJ 

(57) Abstract: The present invention includes a process for producing treated filler that includes (a) treating a slurry that includes 
untreated filler where the untreated filler has not been previously dried, with a treating composition that includes a treating agent, 
thereby forming a treated filler slurry, and (b) drying the treated filler slurry to produce treated filler. The treating agent can include 
at least one of an anhydride, a cyclic imide, and a derivative thereof. The present invention also is directed to treated filler prepared 
by the process, as well as rubber compounding compositions and tires including the treated filler. 


