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"ELASTOVERI C TIONS 10 *166166* Field of the Invention This invention
pert ai gm\\l\M‘WMd Theol ogi cal | y-dynani ¢ el ast oneri ¢ conpositions’ 003
.nore p 0 a conposition nmade using a naphthenic oil 's carrier
and one or wwow®* Theol ogy nodifiers for inproved Theol ogi cal behavior as a
function of tenperature. Background of the Invention A

Theol ogi cal | y-dynam ¢ fluid applied el astomeric conposition having

useful ness for waterp | Q § ,W taught in US Patent
Zo 5, 7563, 014 of Pi ckecﬁ]gﬁﬂ.néhj } H%&g@i . f ref erence. The
conposition of P P TOMEBRIG LOMPOSITIONS cal | y- dynami c”
because the interm xing of two conponents A and B initiated a nunber of

Theol ogi cal transformations. Conponent A conprised an aqueous rubber | atex
(e.g., styrene butadiene | atex) natural rubber, styrene butadi ene styrene,

butyl rubber, neoprene, is trite rubber, acrylate, and the I|i
used, ;al ong with known emnul sifying ox |atex stabilizing agent M”’Wmmw‘
B, on the other hand, conprised an oil carrier in which were di'sp th
a hygroscopi ¢ agent and vul cani zi ng agent. Upon interm xi ng, conpdléfit A
and B forned a water-in-oil bl dieldwfdheImvenitionhygr oscopi ¢ and vul cani zi ng
agents were logated in the continuoys oil ,carrjer phase, 30 and the rubber
was di spersed ﬁ“sdr‘B}S‘Fr\é’t@ PRrtaIng; 9c ARPTAYES U %M&%ﬂ@cm SOBEHECt | ve

| ocati ons . L.C T (S . r ubber
cont ai nedCél?rE]]p éﬂgéﬁq%ggﬁg&g%ﬁlgﬁ%?o gf%%@?exﬁﬁe‘%ﬁ 1 ééﬁvélﬁﬁg&é Eg the oil
carriét, wviniriee ahl onbygrmereaheslogy endificenfer ingdoved iheeologichl bebavioeas Recame

chem cally bogund with the water in the di scontinuous aqueous phase. Both
factors cHHCHPDOf &MPRIatuEe.t he gradual stiffening (e.g., increased

vi scosity) of the conponent Hi cjli.tated the initiation of a
third process: the w cani zi ng—agéhﬁw 4 9f J _VJ Lh& tained _1_ - 2 JAN 2003
in the conti nugusrheblogallyid§hartea Frid egped i BIaEt@ﬂiéﬁ@dcélﬁ%dsﬁibnr Habigg in the

di sconti nuous aqueous phase of the latex, resulting in the hardening of the
conposi t i vsefulaess dors ovaterpeoafingonrd | atheragpplicatiens ovasotaughto in tWSisPatensvi ded,

at theyou , f e .ar, sprayvable J.iquid which cold be applied in
subst ant | A eeH b otaBERR St RnEY PRt bbb by PRt e cotEpdt bt

t hi ckness pgikefregmay Wok hebdradteizsd’ ia8J beiRpe kbl N§Safic”abietdus@t thens. The
present inventors sought to inprove upon_ the rheol ogically-dynam c

el ast orer inferixings iof i Bvo tcompomenty Ahend 0B4 initiatedita umber sofrheologieadi nt |

t hey focuged fheit attention upon the flowabilit haracteristic of the
conposi ti ﬁrﬁng‘[gnaajtqqmcﬁo&poym %‘?ﬁﬂ@r‘sgflu‘}ne?q%r‘?ﬂs ﬁﬂ%’cfﬂf‘tfxr_ t8at PFORi p i ght
be nodi fi ggtallieny 186k Ohathfi® ribiee! a9t |bubiiidR Ry ené WhtflyRBBRG negpreme)ent
inter-relationships discussed above. It was during applications, of the
conpodi t i vitritesrubberstasryiateohndh thediket mayybe nsas, athmgrwithy khotvm gmulsifymges t hat
they began.to realize th e flo il haracteristics of  the,

conposi ti KR F’Be"lﬁeggi'i mﬂoﬁ?ﬂf\,\%ﬁn é{%f(ﬁh‘%l}l’&n ’I‘ﬁ‘gnﬂﬁéggﬁ%r"f]i‘i?meérl y

evi dent at, i r heniethizigd € 1¥sCOoSi ty
of the co%%?%?&éﬁar&sigﬂ&?gggum aas§§0 u ctign t%?htgﬁr}per alﬁilrg,&ni tuﬂv(\’gs f ound
t hat vi scastermiximgs omhpomensi At and Bvdornidde at evaperriatail eblemin gehendin 4the100F. As
showmn in Fig. 1, ,the cogpo,sjti on (of the QI 4 patent) exhibited a highly
desi r abl e bygroseani¢ gnd Nulcanzipg agents Were Jacated ip thecoptnpgus pilcarrienphase,r - Above
and batb ow, i hi tlﬁﬁ@ﬁr r Loy 43 hang f+Vi.SCesi.ty over
t enper atufaﬁe&]v\tg?e essa%gé% %fsgg%g.&ﬁoﬁﬁﬁr ic%]%'{a%tﬁ.&ﬁ% g’%‘ﬁg%‘y‘#“ron ecane

i ncr easi ngspestivef ioeatidnst 6f #RRE \eolfpopetOakt NP #\@9nirdic feacticidsybtem: the

accel erati n&);tl ffness. Thus, the present inventors realized that an

i nproved whkher enntained do theoaqueounenirdnment ofi dwi late |becine swellediby thewild al | ow
greater applicatiqn and usage.possibilifies qver,a greater t erature
range. xsCamE&rs ¥ c(gﬁe ﬂWBF&FF‘gﬁ%c@?%‘gﬁ%&e&‘&ﬁﬁ‘%@gS’F‘F"G‘i‘%&r@ﬁ Yas
changi ng b i d i i r ril ry for
dynami c t}%g%gg% @gﬁ%ﬁ?&@ée idir‘llsc éﬂ# 8?‘ seggél%u%ysa&e%étﬁef?%ﬁ%lJg,&]ﬁ'gﬂrﬁe{iﬂcorrect
subst i* ut i@ heofradngl afferidige(d. 1. dheredsedDdéchbify)SoMmhe Ronfpaheif mikeirs, der
particles to remain phase-separated fromthe oil carrier. This m ght

resul t, offacikitatedrtbe nitiation of & thixdopnohessetherouicanizing sgent peegents eombsnadt ut i ons
m ght al so cause, on the other hand, rubber particles to be transferred too
quickly into the oil phase, resulting in an overly-rapid accel eration of

Vi scosity. ~]-




2 - 2 JA~i 2003 Summaz~ of the Invention As an inprovenent of

- two-conponent, Theol ogi cal | y-dynam ¢ el astomeric formul ations of the 2kjard(p3
di sclosed in US Patent 5,763,014 of Pickett, the present 5 invention
_achieves a substantially extended |inear viscosity behavior as a function
of tenpefipiihé econtid@oieVeil arfidraphapSb&amehetidasantiol feerbbiep Mothen! y
provi de better control over conposition viscosity, but also the transfer
rate of disbdrginupas taqueess fphese tdfethaqlaten)sredultimgeirns thef hartenidg saforhé nuous

| at ex phase) into the oil carrier, (continuous phase). This |rrpr oved control

over The6PBRYSigM dRtoCcE sphd a@é@ﬁwm%@a Epe compsglilppdbusqgrm@e

cont i ni RO chionoate: OF HRtRveRE, o *ﬁ%ﬁ%t%@?'@‘@?ﬁhgﬁb&%ﬂi@ 3

baseds O”tﬂlélétﬁ%se‘é’e'aﬂ&‘twlﬁéh Qiat tRAEHHEED mtoT Q h‘?aﬂi%'ﬂk& tﬂibﬁﬁhsg F Shas %th@ap ht hene

oil to be enployed, the present inventors enployed an organic Theol ogy
nodi f i er réequirtimgereyiehtedaooaiings qriapphcationy. , corrponent B) that provided a
t hi xotropi ¢ structure whereby sol | ds couI d be 's su;rt])ended in the, oil

phase. Exenpl 31§ B‘Feé%ml wvenas sghtrieliimpeave wRan g shgologicAlly-dynamic

<t ai gt SanaRe s Rty Bl RR R P4 nrehe L APBiER Po; BREAFSSED 000

cal ci um g ARAtion vpoRREE hb@dbmbe@m&&erﬁuabmw)mmim as MpRcfieer cast or

oil is nost prefer r@d Z0 O her “exenpl ary conpositions further conprise an
i nor dhni mxﬂ'ﬁwathngyanddmbw tlds relmmishlpsmght bec triodteddincvieny .of Abe thealogitat| ays nay

be obtained by treati nectlte cla hentonite, hectorjte, etc.)

o th o cPRghORaney Al AR, FoPaRSEh et elAibstibe aincutsed: P05t it Wehe

surpri si t e, NoV. t en is
Vi scr:)osi t ag?hgpg@\ﬁ?re%%r gg tgés% u%lg H as g &%teﬁgera doﬁf(h}% Sontageégg?gﬂded and

subst ant bailding|sunfases thapthey dbegammd'eﬂ)ze(tﬂm‘/ ttld flosability chiraeterigtits of lthe
vi scosity behavior of the system dem)nst r at es a linear, behavi or over a
great er CompasiHen veere Affssteddnpn unpgpal wae Aad dhiswas earticlasly evidegk abs

20- 100F) |6 30mRbaki-gys Wmar BhE Ea B WPCARPARSMcostly THE Aptaocdis! 001 o2l

el ast OI'TE exe | ar ‘offer I C T Or Nu I on O e 1 nvention

thus corTWas&gsasuewns)raemn%nén Qiﬂdelﬁpéi/ﬁttﬁél R IvpasC fotlkdniblat @iscosifyowas aobl end in
whi ch a vul canizing reaction is initiated for solidifying the conponents

into a sepnsistpmts gverc@hq)dmmramre 3ange of 24031,QQ°E00€9,S tshewaoin digwpli sheg an

comr o Ao Bon (G 01 prilenibi hHoeRE) eI BRRARS Tonfclenfic

oper at i Veyifhdn GHE Eranbé wammemwpf ulBg¥e add hefeWDIRRE mperatife Plige,
conprising a hygroscopic agent operative to chemcally bind the wat er in
conpdhenhowever, ethe oehsmgen of Aiscesits oyer epspetuee iwese vieeh predictable.xednt o form
a water-i bl.end whereby the oil carrieg taining the.h copi c
agent anaamﬁ‘lbéhp? FRPROSED ybﬁF%HP@tea§m§{¥ H’ﬂl‘g{}g aBRLY % %%aitlgg ﬂ i aqueous
phase of 1@0faiﬂdlgnhce%1&9mgﬁusﬁffﬁehst Pk U RRE p res%nduﬁ@afmdréalﬁ%@lmmaﬁna

di sconti nuous phase, the Trespective Iocatlons of the hygroscopic agent,

vul cani zumgrcagdne],astamtncubthm;)omﬁmr sloyld ey dekitablea beeause i ibrwalgld aatlaw wher ei n

the ' rubber becones swe {\; lllﬁ oil and the g%grosco i C agent

cheni cal Igﬁe%‘?rrﬂi? tl‘%‘}al? “staﬁ%P St 1et§|‘§'€b?\ﬂ‘?%d HaeBadaMEase, thereby
ef feat uating refSmi he %E% and
enabling the vu canl 2| ng agenla&%gbfa&t?g{enb o be m‘%ﬂs cedg%jo e got her

such t hathedogyrgnadifierse xsad:hndbvadroatma thatiee, partieulat e dgadmic two-phase
viscosity-increasing effect uat| on; the oil, carrier, Qf conponent B
conpr i si AYSteapSs 4n this Prepeh &psee Fo sxapple, 148 IngasteRt SWstivionwons of soze we. ght

of the oi .

modi 11 ea sl h{nAE SuiphlodiRe e Jalflesc s phlcscBiel) °
carrier. ﬂh@oﬂtcbﬁierexlelﬁphﬁélﬁ réUltoh & &Ié'shﬂﬁ inh@tw FSEQHe BducdIntrec@ani c
rheol ogy nodifier, such as a nodi fi ed cl ay, is enp to further inprove

the rheolsobstitaions m@naalso causg, arhthe btherhard, nd]beaparaclm tebé transfétreddoper at ur e.
In addition,to, the nqQ for l,atj on conposi, descrj hed .above, the

pr esent M‘l‘iféﬁ&ﬂ( %%ﬂ 1\; ungdeR syetly-spi Eﬁ atignef asRosite:
conpositions. -4 - 2 ~aN 2003 Brief Descri pt| on of the Drawin s

Nlee]
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An appreciation of the follow ng detail ed description may be facilitated by
‘reference to the acconpanying figures, wherein Fig. 1 provides a - 2 JAN 2003
conparative graphic illustration of the viscosity behavior of a prior art
.rheol ogi cal Il y-dynam ¢ conposition (US Patent 5, 763,014) and the viscosity
behavi or of a conposition of the present invention, nmeasured as a function
of tenperature; Fig. 2 is a graphic illustration of the use of a nodif ed
castor oil which is 'o subj edsomarny efthadbventionr ces and enpl oyed as an
organi c rheology nodifier for use in the present ., invention;, Fig. 3 is a
graphic illust Akt Fib AmpFoveRent, b fp-campaparilLy Bialogise y-dXRRIELe F@Stgﬁlspect ed to

h ' . .and | . . ' mdif i | h
o eent i TRHEASRS of A HEs s il SRR TS PRRPLERY IRk BR mieBoeb S s 1y
behavi or ﬁveﬁﬁ’é&{)aélﬁéﬁgla%bﬁﬁﬁiaﬂ? e?teh&élfﬁﬁé&f‘vﬁf:osti@: Eé%g ﬁ?bf‘é@a ffioh @F Ul ation

designated "1" being a prior ar ormul ation of , and three

f or mul at i tengpetteaieg The e@dw' Rimtlationsgbl the presepd imyemtipranatapily ipeovide bétteri n
accordance with the teachings of the present invention. 20 - zfrJAN 2003
Det ai | ed M O¥eT epmPAsitNSROsEY aithactanstarirgte of mbhey particles drom,

vi scosi tybehavi or . of |.ogj. ¢ z NG el : | tions.

Vi scost ty et RBPR 18 BE GRS Rb Hr D Sk B LR R (SARER
Rheonet er pha¥Ri TRR andpred Toontitlt by Mhéblogyetdyabmess ie edecodphshefi byS/ S. The
first formulation (deSignated "1 ") was a prior art conposition as taught

i n US'Pat subistitiiting3he eromdtichiacadfinic . oilrtaugltebio Ritketsr fld stthon naphtkinimeied " 2")
| hi | atii, de, j cord i t.h {h i tion,
B f ur t hofo B Cortiening eduminmy fepibene o FLELSRop a4 [BRAvE U heeeype
i nvol vi ngo#\‘f&all wﬁgﬁpmﬁﬂééxz‘érge% RMCHigh 18R Pnaphthere 6ifth BEedployedied
ot her (I

separated from ea separ at e -contai ners, conpartnents, etc.), and
conbi ned {leymrhscas imtentors ahpleyédin drpahicirheadogy modifiearin ¢heToid ohmnigy phdsange and,

ultimately, hardeni ng of the copposition. , Wien Viscosit chan xpressed
as dv) is¥%a§9m@8n‘?§ga3)n§1€‘t H’%ﬂ’(ﬁgﬁaﬁ &Wt{%ﬁg@wwﬁ%@@% 5@3%%954 %" bot h
for”“"ﬂti&ﬁf;en&etdiﬁ%b&?‘ﬁﬁdsé( be seen that, with regard

Exemplary organic rheology modifiers suitable for use in the invention include

a modified castor oil, a polyamide, a branched or straight chain alkylene group having

a molecular weight of 1000-100,000, calcium sulfonate, a modified urea, or a mixture

thereof. Modified castor oil is most preferred.
2 Other exemplary compositions further comprise an inorganic rheology
modifier, such as an activated clay. Activated clays may be obtained by treating
smectite clay (e.g., bentonite, hectorite, etc.) with a clay-activity modifying agent such
as a quaternary amine.

One surprising improvement obtained by the novel combination is that, when

2 viscosity (V) is measured as a function of temperature (T), an extended and
substantially linear slope defined by (dV/dT) can be attained. The viscosity behavior
of the system demonstrates a linear behavior over a greater temperature range (e.g.,
dV/dT more consistent over range of 40-100°F) than previously achieved by two-
component, dynamically rheological elastomer systems.
30 An exemplary elastomeric formulation of the invention thus comprises:
components A and B which are combinable to form a blend in which a vulcanizing

reaction is initiated for solidifying the components into a solid mass; component A



'S to the novel exenplary fornulation of the present invention, the
“linearity of the slope (dV/dT) was extended remarkably well bel ow 70F

wel | as above 90F. The inproved conpositions of the present inventi(")g@&em“3
. better appreciated in terns of their fundanmental differences fromthe

f or mul atthenaoftitguprosiegian aqiedus 1468 oDfatunt oPsokktic. rubberp amboimponent Bhe
present |nveption, nay copprise, kn Mn_zg gi bber | atexes along w,th optional
sur f act dREohGrAMPrFRL an BPIHGE&E’g{cBé% igpggsed ayyRamzing pgent opggativeto 11

47-62). 1n the 014 patent,, Co nent B rised an.arongd | rocess oi
and par 7% HeCeanponeB A Bhtner: RO PERRorgpl B RIEE CoR g hcbobBR33" 12!
Col . 7, Jeent dhreBativeth chédmichlly bir the waflin cSnpddent A7 HR%BompdaURVEEnd Bhe
present inventors realized ¥hat aronmatic 0|Ps have a prédom nant numnber of
ar onmdt i dseivg oferbtyye when prtapexed wsfonb aZwater-gitol dlendneherebydtheicdlomasiiery. These
types of oils are characterized by a tendency to increase dramatically in
vi scosi t§PAnpg the Rygrestopieagsat Apq valcamaing AgEHePiaKides 8 COBWHONS §hase. They
al so reagl th finkc Oi hav araf fins ey I CaHzo+i)
220 oy SPAER A Rspa Pl B Soepent A Sprbtble e Furth B idkerie kR, “anc
excel | ends gt aficohtintboud NEhate! KR! RspeRfE TBédH0Rs ' 8N ARe OtyghdiRosie NBgmt! | on,
particularly so when applied to a 'substrate surface as a coating system is
st r ongl yvulezpézinig ragent) anderubberc tieireby pfovidieg @i teattiore dynmmeowberein 8ecause t he
[ [ f th I [ ffini il
51 ni'T1 CHlbr PeSPIRS SBRBEH BY thecoib Fith eq BROREO B Aeri ghemcaly DS Aro0s
system i NReLatire r: . - he
compost 11 it 146K Bstotto BB AE hitchP HRERiib i ARERe nlVERIDYS, © o &
coati ng, of ihe ifterRbedtdopipones kRdcehabiay el vidchnin® af@il @l aybbed tbeseome heavy
and difficult to spread at tegggratures bel ow 50F or to becone too fluid

for nakiingoduesdnioi each raitheri ugh dba\qurigg rean |be anbieypd @t attiyee d8epdan tspidh ni ght

oxt or nal VSTt Sl bk dSaplhe LA"BERE OF Bpatibly 1 Mool GF 50y 1y
usi n¥ nampkeaRd 6il @h lthd Bmbh@ ¢f 40-96% tyelotdl GRITPIRNSTthe Bl cafli@; BiEEHn

inventors discovered, however, that naphthenric o{l_preferably required use
of an orepgatic rhedegwmpodifiet; preferably aamphificld eastor 'oilf by thecampmb of 08%nd as a

way to conjrol e transfer .of rubber to the naphthenic oil carrier. The
use of n@-gr{%‘%ﬁ?&%%ﬁl@%“ﬁﬂ&%ﬂgﬁaﬂ-on with the right nodifier resulted in
surprising ang, il ddeaflry! FRMAKBGREF the hoedTonOlandfdk@id Shedlogdxt ended

wor kabl e tenperature range” by which the conposition could be applTed as a
coat i ng. mpdifiey, snsheasdemzodifetl olayeisempldyed) to flutther ippeewenthei thealngicaln, a set
of dgfinjtions ! i 11 be hel pful ,, The ter "paraffin" as used herein
nmeans aﬁﬁ’ &?&PfﬁﬁthHWGEQ?ﬁ%ﬁé“ﬁﬁeﬁﬂgwng fit or branched chains, but

wi t hout any r i \gHAHidr el tHE ﬁbvéﬂf%ﬁh*m?&q;@qn@orsﬁmgfd:e&mw abVedihbipfesent
CH3CH2CH2( CH2) mCH2CH( CH3) 2 Branched-chai n paraffin 20 The term "napht hene"
as used imvemtion alsaprovides nretosls fort maldag alastomerib edmpositims cont ai ni ng one or
nore rings, each of which may have one or nore paraffinic side chains: a R
Al kyl cycl opentane 30 R Al kyl cycl ohexane wherein the letter R represents an
al kyl group of the formula CpH ~+~. The term "aromatic" as used herein
means and refers to hydrocarbons containing one or nore aromatic nucl ei,
such as benzene, naphthal ene, and 3s phenanthrene ring systens, which may

be linked up with (substituted) naphthene rings and/or paraffinic side
chains: _7

O




- 2 JAN 2003 s 0 10 Benzene 15 20 25 30 Phenant hrene 00 Napht hal ene
Aromatics, paraffins, and naphthenes are the maj or conponents, -7 JAN 2003
respectively, of aromatic oils, paraffinic oils, and naphthenic oil.
"Aromatic oils" are so called because they contain a predom nant nunber of
aromatics. "Paraffinic oils" are so called because they contain paraffins
(havi ng general fornula C-H2n+i) as the najor conmponent. "Naphthenic oils"
have naphthenes (saturat edBrief Diescriytitmosfathb ®rawh@fs ri ng) with general
formula C'H2~) as the mgjor co onent Table 1 shows the typical ranges for
the various oi |AR aRETFCI"theOfDﬁW lowing deteiask desonplion H@Nl@%’f’&ﬁlt@e@ Yar af fi ns

% Aromati ¢ er%G 61 %c -8 .57 78 15w26 .8-13 Napht henes 22-32 20-25 61-76
The preseﬁ ﬂ?/ee%)t gc}qg\pgn}ggg g;cu'ga, 1?'?5 thenl c" oils as the primary oil

const i tuent _of F1a R0VASAL E Bk BPAIRI I RRCAREVEOD RRIGD A he

present invention they provi hi gher” sol vency (than paraffinic oil

better hi giiot eniphecddgicalypdympmid campdsitiomn(Uf Batetti $,763,059), argintle msceﬁxtlyent | ow
tenperature handling properties.
behavior of a composition of the present invention, measured as a function of

temperature;
Fig. 2 is a graphic illustration of the use of a modified castor oil which is
1 subjected to shearing forces and employed as an organic rheology modifier for use in
the present invention;

Fig. 3 is a graphic illustration of the use of an activated clay which is subjected
to shearing forces and employed as an inorganic rheology modifier in the present
invention; and
15 Fig. 4 is a graphic illustration of the viscosity behavior of four formulations as
a function of temperature, one formulation designated “1” being a prior art
formulation of Fig. 1, and three formulations designated “2” through “4” employing a

naphthenic oil in accordance with the teachings of the present invention.

20



Thus, while it may be said that in specifying "aromatic" and "paraffinic"”
oils, Pickett (in US 5,763,014) inpliedly taught naphthenes in the O-inAN 2003
carrier conponent B, it was not known until the present invention tha
.dynam cs of the two-conponent fornulation could be so drastically altered
by using a "naphthenic" oil. In other words, the use of "naphthene oil" is
different fromusing "naphthenic oil" because these are two different
concepts having a dr d3ataided Dosciptionrof RreferrsiEmbodimentesul t is shown in

Fig. 1 wherein,the vjscosity, behavior of the elastongric f | ation is
illustrated as'& ﬁudh‘t‘?"{?ﬁesofthet ERPRSHY u @aVEFagk oer it e‘ﬂ%?f?gg’{‘%n@ﬁ‘éc

cont ai ni S 2 kL USE t] ture.

El ast onergiﬂéteg}oerrrlﬁocso ﬂ}fogﬂjs%ﬁgoﬁggqs#yr}gass n%%%?ﬁ%g%?(?a%{l#% séef(e%aﬂﬁ%?%\?{ega | abel | ed

"2") UenpAHR-A000 RhebiReR! avadhiieiffuis A IMGUMRAR, ¥t S€ahéet raRbtiegyBer at ure
regardl ess of the initial viscosity of the systemand a |linear relationship

(dV/ dT) Thatfirstofdrohubasionofdesignated (Y )meame prioe drtcooeposition s tsugipt ewm S
tenperature r n was the case for the fornulation of US 5,763,014
(curve "Tatept %Tnfés&]f of Figkethy oThe, deeapd oamalqt@w {dgsignatedy 5waeq%nat i on (1)
bel ow pr qyi 1S€QSL L - t- e carrel ation.for. .curyve Lp Figure
17 O b BtiiEe’ Wi il 4F TREA R Wi HE AR SRl i nuk 10T
i s tenpedmtuysed | Rerkin d@Ar afér. FalTheseh ErimulatfonkONRY ee, tFR iBVoIIhS MBNd C

systems cont ai ni n? aromatic and paraffinic oils, viscosity changed
dr amal i ce¢mpongnts (designetedtAiand Baswhinkwan ba pravides seperated fyjom each/pthensi ty and

ol | ove: U SEPRAs, Gopamersy SoLer o 9 il cothiney et AL SR R S 16D °°
{cent i polAgite afhathit hebRIERLhAIIY ddl ﬁmﬁla_(éig%f&%ﬁleg%ﬂﬁ&&@&mo he |inear

behavi or of the fornulation nakes it easier to predict t pertormance of
t he fornul at i dWheém Visoosity §chanpp erpitessed aapdW) isameasnred(against Teinperature

DUt | 0- up(CHBBH FPRRyesict s B3 KT poth FrBAORRt ot G DERGMIR BT
ur | _ it sy besesgh t
[ nvent | of ERCIGEERa SGHablan SR RGO, neBleRliforthe BB heg

al kyl ene (T avas effinded tedtiarketly el WeloW PPPFIHAQvdI0R abb 7 90<Fm sul f onat e,

nmodi fied so urea, or mxture thereof. I\/bdifi.ed cast or oi | and/_or a
pol yam de are ‘Pheimproved cengositions: efithel presentgnegntion ard better appreciatedin t he

thickeni ggmrgeg Ieisrmftgfdagaental differences from the formulation disclosed in US

5,763,014 of Pickett. Component A of the present invention may comprise known
% rubber latexes along with optional surfactants and latex stabilizers (see e.g., Pickett
‘014, Col. 4, 1l. 47-62). In the ‘014 patent, Component B comprised an aromatic
process oil and paraffinic oil as the oil fluid carrier (See e.g., Col. 6, 11. 44-45; Col. 7,
1I. 4-5; Col. 7, 11. 18-19; Col. 8, 11. 37-39). However, the present inventors realized
that aromatic oils bave a predominant number of aromatics with typical properties of
»*  high solvency and viscosity. These types of oils are characterized by a tendency to
increase dramatically in viscosity at low ambient temperature and become waxy or
semi-solid. They also realized that paraffinic oils have paraffins (general formula
C.H,,.,) as the major component with typical properties including low solvency and
excellent stability. The workable temperature range of the composition, particularly
" when applied to a substrate surface as a coating system, is strongly dependent on the
viscosity of the oil carrier component. Because the viscosity of the blend of aromatic

and paraffinic oil can change significantly with temperature changes, the coating



nodi fied castor oil-based (organic rheology) nodifier in the present

invention. Preferred nodifications to castor oil include hydrogenati or}
esterification, epoxidation, sulfonation, polynerization, or m xture JAN 2003
.t hereof. I\/bdlfled castor 0|I 3s which is usually provi ded as dry powder,

may be |m¢xpéxaataer@ gtively ﬁa@pmwaﬂqabhste@i)erﬁw nana@n 'her thy compasitiag st i n
ht h h heat d,sh JAI

2003 par PSR NP SREHAG I B e ﬁetiﬁaée%stfaﬁ% & Per ke Lo opRogiion

th di

th{igtrgéﬁ)}aa?sbgf ect&%ﬁﬂ 3( h&&%g F&to}ﬁc%n of gl glfggg%gg)sﬁi\}gﬁlt#gna

conpri sey érﬁ&?&aﬁéﬁwr Sepl &g&s HE@G&!nE 6d ﬂhﬂvw%a&mg% esﬂfseiﬂexﬁam& aHge”

structure a naphthenic oil-based oil carrier with an organic

rheol ogy gooli if praed the doidsitRd &aghtobe abd thadkdi® dptﬁn POodtym@l fifer Cast or

oil has three portions in its nolecule and can be nodified by subjecting
i nt er nal tmpﬁanﬂcs;magwuldjmqbireammdmal lmatlsdumbr oxyl groups to the follow ng

chem cal nodifjicati ons t oVi vari ous ified c r.oi|s (as
Chown_on the. (R MPRE B AEPcrpre blevicr 3¢ DRI e SBRERTON IR b H H H

~HpiH HP%%HHEQH%C@W&%@% o He's_f;q't Cfnveng)rgl_fl"'b_folvkﬁdeWﬁverfcﬁP%yH HH H

H H | Kthenit oil-preferably Tequite@Hiseldf an Grganic- rhe&logy todifter-ashd th}dkbhdri HHH
4 HHHHQ HHHHHHH ~H~O~HHHHHHI i

-1 - CH: Corwq;nponent-&:and ag-p way to qon%rel tihe nramﬁelkpfrmhbﬂ 19 the«naphthemc pilH H H H

i K bond. |
ol o 8 B S S W PR
Sul f onat isgp, ngﬂﬁ ﬁﬁﬂi r&»eqﬁémsom fehOSeAMdvaiy M kRENdA WoRable
rogenation E

Hal ogenat| on terification Reduction Epoxidation Dehydration
Ar ni dat i temfirasire carfgediyovhi€ltteatongposition cod be mpplédd asrascoating.

For a more detailed understanding of the present invention, a set of definitions

5 will be helpful. The terms “paraffin” as used herein means and refer to hydrocarbons

having straight or branched chains, but without any ring structure:

CH,(CH,),CH, Straight-chain paraffin
CH,CH,CH,(CH,),CH,CH(CH,), Branched-chain paraffin

20

The term “naphthene” as used herein means and refers to saturated

hydrocarbons containing one or more rings, each of which may have one or more

paraffinic side chains:
25
R
R
Alkylcyclopentane Alkylcyclohexane

30

wherein the letter R represents an alkyl group of the formula C.H ,,,;.

The term “aromatic” as used herein means and refers to hydrocarbons
containing one or more aromatic nuclei, such as benzene, naphthalene, and
35 phenanthrene ring systems, which may be linked up with (substituted) naphthene

rings and/or paraffinic side chains:



Fatty acids, glycerol Polynerized oil sDehydrated castor oil EstersSul f onat ed
oi | sSebaci ¢ aci dAl cohol sEpoxi di zed oi | sHal ogenated castor oil Fatty a€edAN 2003
hal ogensHydr oxyst ear at esAl koxyl at ed oi | sSoapsHal ogenat ed oi |l sAl kyl and

.al kyl aryl estersAm ne salts, am desUrethane pol ynersivbno- and

di gl yceri des, Sul fated castor oil nonoglycols, etcUndecylenic acid Mdified

castor oil -11 - 2 JAf~ 2003 Castor oil is derived from beans of the
castor plant Ricinus conmmunis (fam |y Euphorbi aceae), and al so called
ricinus oil, oil of Palina Chrigfi\ tangantangan oil, and neol oid. Castor
oil is atriglyceride of vario atty acids, and has a high ($7 90 wt %
content o icinoleic acid ( 03, structurally eis-12-hydroxyoctadeca-9
enoi ¢ acj aving the formul a CHBCNXY8CHK( OH) CHz CH=CH( CHZ) ~COCH
which is ght een-ca xyl ated fat \vj vi ng one doubl e bond.
Preferre ified cast e nodi fied byHydegenati on, epoxidation,

" esterification, sulfonat on, polynerization, or conbinations thereof.
Most 1pr efBEPE®Y i s hydr odderantdengast or oi |, wiRBthslenaci pal constituent is
the glyceride of 12hydroxystearic acid, sonetinmes called "castorwax". M nor

gquantities of m xed glycerides of acid and di hydroxystearic and stearic

aci ds are bel QBRI B%Téfﬁns( W@Bthﬁwr%@ﬁﬂ%@rﬂomposemﬁd{eﬁ@c“b?lbf erred

or gani ¢ UP%?%QQYQ R dafdfrihie cﬁlsp%cvﬁéﬂhﬁfenge&l.v%oﬁ,amhw_ram%fcawd! ¢ acid,

al pha- omega di am nes ‘contai ning 2-10 carbon atons, and di carboxylic acids.
Most 1pr efbecaveel thygemmitain rahproflogipantontinies rof azemeativediRarafiniceilgt anisos havi ng a

pol yam de blended in a ratiq of..1:9 t.o 9: 1. fropation @f castor oil is
ot ner _ SPaER BBl phtbipafirnins havine Rty ity G (B 83 °6i 7' ana
i s preparkceghpbyens.ul“Napihérlg ofltShave ﬁﬁhth%dst(sau’afeardyelicahydnocmand {Gsng largely
ina sulfurjc,acid ester in which the hydroxyl group of ricinoleic acid is
esterifi &g) Whhieengdl ferryla Coldin) as hemagrcameenienhpl e for the present

i nvention areauRil &BIWE theStybica €@ thd NEioudbildd ght stown, New Jersey, as
THIXCIN (R and GR) and THI XATROL (1, ST, GST, SR-100, and PLUS); and al so
from29roy Chemical Corp. of Newark, New Jersey, as TROYT~X (XYZ, A, 42HA,
Anti-sag4). In further exenplary ed8Blilnents of the invention, an inorganic

rheol ogy Oil type % Paraffins % Aromatics % Naphthenes
Paraffinic 46-61 12-25 22-32
Aromatic 0-8 57-78 20-25
Naphthenic 15-26 8-13 61-76

The present inventors have selected “naphthenic” oils as the primary oil

constituent of the oil carrier (component B) because for purposes of the present

25  invention they provide higher solvency (than paraffinic oils), better high temperature
properties (than aromatic oils), and excellent low temperature handling properties.

Thus, while it may be said that in specifying “aromatic” and “paraffinic” oils,

Pickett (in US 5,763,014) impliedly taught naphthenes in the oil carrier component B,

it was not known until the present invention that dynamics of the two-component

30 formulation could be so drastically altered by using a “naphthenic” oil. In other

words, the use of “naphthene o0il” is different from using “naphthenic oil” because

these are two different concepts having a drastically difference result. The result is

shown in Fig. 1 wherein the viscosity behavior of the elastomeric formulation is

illustrated as a function of temperature. Elastomeric compositions containing



nodi fier, such as nodified clay, may optionally be enpl oyed in conbi nation
With the so organic rheol ogy nodifier (castor oil) described above, & D JAN 2003
foster conpatibility between the rubber |latex and oil carrier conponents.
The nodified clay is preferably -12 - 2 JAI 2003 a reaction product of a
smect i te dluayated. as 2 Panection tof, tanperadaret: dlastorderic cloayposiiitng yeontpiniggnt . A

o ooy kb PG, el 45, B el a Bhescinfaop: oo o
coent net peFED sty o fBhBland RYSAIEREDEME bt el S iné el V' 1O
suspensi 0f 1HeRP elhtiGisshig) (EPAIYShitl &ud ®b doRSisfetlP HhaiAthinedNever! £ much

particularly useful whére the conpositions are used as coatings. Such
treatetl chmyisr derepergpire abige tramiwashthe case foovitie fofnmilation of (S SKi6A,044

conposi tion, the c powder nust be incorporated in a way that ensures
that full 8%2?&]5&%/3359% Wé{qléa?edé“i%]n%}@ 8 IGE the clay take place. 'o
Fig. 3 illustr . . L Sh. I t I.fd ys

br ovi de a thi clanusa AREREM Hdf BuAlSEentitdtic cirellith ek 21
fornul ati piEiggfe X.he present invention. As shown in Fig. 3, the chemcally
nodified clay is provided as dry particles or in a dispersion which is subj
ect tq,shearing forces that separates individual platelets which, because
they contain i ¥iT#4&habd§eds on their outer surfaces, 'S are dlkpended nuch
like a "house ¥hexards" ,wié)hi n an,agueous slurry. This rheol ogynodi fying

structure can R[ésgkg’wlélt, ﬁéc FH(’h;Qﬁ‘P ring and/or interr~x~ng of the
conponents A and® ergtEe 19 tadegiees Faf Bh. Preferred inorganic rheol ogy

nmodi fi;ers.fox use in the present invention are nodifi cl ays,.such as
smectite k{ogfﬁyermﬁgsglaggmeapts}ystggﬁ BRI ‘I‘IP@G?‘_? SPEPQFEQ% @g" )“SE‘_EFIWsi ng one
Or 1ore ClioaE iabhdticallp With iehipeRARE 43 shoWh it 6V 1 SMPIIANVEschdiyl £HaS

(mul tival ent "such as cal cium fmagnesium alum num iron, or mxfure) (or
nmonoval entenypgcdtummshakie alxdein;lin€ar, refationghin, ap shavindinieqedtion(2)zasifollows:i ons (e. g.,
guat ernary am ne, phosphonium pyridinium sulfonium polyquaternary

anmoni um am ng, ox| o] aniL, conpound containing a singhe cationic
am ne salt gro&)’?ih%oa—r%k@r nggﬁli ¢ nol ecul es capabl e of beigthb absor bed by
cl ay (Qf g., oxggfﬂgyl enes, crown_ether, polyvinyl alcohol, polyacrylic acid,
pol ymet hacryl i ¥ isonsgosigpindcleontinoise), pod ycar bonate (e.g., propyl ene

car bonat e), poMyistemhpesatptedind’ (dgguscesFahrenheipt agl uconat e, hept agl uconi ¢
acid, gluconic acid, corn syrup, or a mxture thereofj; clay dispersants

(e.g., polrenasatahaviohof @eEforptiRERh alakes it fehsied doPhredieh Meperfitmandeoshhat e,

or so mxture thereof); or a mxture of any of the foregoling clay nodifying
agents. - thg formulationAn vgipys Emnrrtre applicainst (edns wheret snplisatiqosite ison may

cont aizh the.fol] ow e ngr.edi ent.s..i n the foll.owi ng ranges er cent ages
based upor e ) bl Yer AR i aHstiops, TR QAU o Pod 1Y ‘%%g%mg
I ngr edi en{enﬁ;epgt@lreg,eac,ﬁange Conmponent A

Exemplary organic rheology modifers for use within the naphthenic oil carrier

of the present invention include modified castor oil, a polyamide, a linear or branched
alkylene having a molecular weight of 1000-100,000, calcium sulfonate, modified
*  urea, or mixture thereof. Modified castor oil and/or a polyamide are preferred,

Fig. 2 provides a graphic illustration of the thickening mechanism of a
modified castor oil-based (orgamic rheology) modifier in the present invention.
Preferred modifications to castor oil include hydrogenation, esterification,
epoxidation, sulfonation, polymerization, or mixture thereof. Modified castor oil,
which is usually provided as dry powder, may be incorporated into formulations of the

invention by placing it in naphthenic oil, which is heated and sheared to dis;i"erse'the

-9-



Rubber b0O-70 Water 30-40 Conponent B Napht henic oil 45-65Vul cani zi ng
Packagel. 0- 10. OMbdi fi ed C ay0.2-1.5Mdified Castor O | 0. 4- 3. 5Pi gnents2 JAN 2003
(Ti 02)0.2-3.0Lime (cal cium oxi de)20-50Filler (sand/ Ca Carbonate)1l-10 62-68
.63-67 32-38 33-37

50- 6052- padicles8. Whén Shéiled-ahd 24ttidated ) thebpattiORs Sravide. a3 {hitesQidendicnab- 4530- 4
02-84-6 The preferred ranges are given in terns of weight percentage based

on t ot al DERYQsk(denicieddiksainopdlgsain Bignpbhaving  thigetrepic effecthiAvsordingly,

i dentifi ingredient is mxed. .The preferred petcent. range, pf .an iven

i ngr edi eﬁfc’jan 10%8@@%?8%?31}1 ”}f cgUpR SoTIPHse ?‘na’é]%é)a?,]c ﬁqgel.rqgag%gch.ﬁer ‘Ar/qgul ar
rubber epp¥piedd aRdd hBRsd ChRldnte Wl n@fhthdfc ilMfsed SantdrhibSghomponent s
used. Care should be given to ensure Conpositions of the rnvention my be
appl i éd asganimthieolrzytmodifiennichtag médified e vil and/or apslyanfle).cat i on

techni que known, including, without limtation, by trowel, sprayin

. it 4 g
pouring, and rleastasroitlnstthreg portieusrip|itsangleeple mpdified byisubigcting way of
illustratiaon onl are,n ~s intended limt the sc af the jnvention.
Exampl e 1ORmeD S1Ey gﬁfﬂ%ﬁs’sﬂf&@% =6?‘£g‘é‘38¥1i3¥°m 0HBE & eaemcaly B had
the zo f ' ks 18 el VarRd : r ' [ : t ot al
m x (tot g?ddg@ﬁ:@gg&gﬁ%&ggge B areng((gjun]%t:g&ngﬁlc%d.il d@éﬁ%ﬁ&ﬁﬁﬁ H%Z%ggus at ex of
styrene Ipagaddi ene (2025% . Conponent B: naphthenic oil carrier (3 5-55%,
modi fj,ed clay (0.2-1.0%, nodified castor oil (0.2 to 2.5%, sand (4-6%,
Ca0 (20-30%, sulfur (0.25-1.5%, zinc oxide (0.5-2.5%, zinc isopropyl
xanthate (0.25-1.0%, and zinc dibutyl dithiocarbamate dibutylam ne conpl ex
(0.25-1.0% . More Preferred Most Preferred -14 - 2 JAN 2003 Component A
is amlky (white) colored |latex, and is poured into conponent B, which
m ght assume any col or depending on pignents, if any, used. The conponents
shoul d be delicately and slowy m xed. Caution should be taken to avoid
over-m Xi ng or vigorous m Xxing, because the hardening process could proceed
too 5 quickly. Were the conposition is to be applied as a coating to a
surface, a hand trowel or a spray gun is used to apply the fornul ation
m xture, which should have a thixotropic property sufficient for
application to a horizontal, vertical, or curve wall surface, for exanple.
A coating thickness of approximately i-3 nmwas achieved. 'o Exanple 2 This
exanple is intended to show the difference in tenperature dependency of
viscosity between the coating systens in this invention and the prior art.
Fig. 4 shows the plots of viscosity as a function of tenperature for three
different coating materials. Plot "curves"” 1 and 4 represent the materials
prepared with is the sane fornul ation except that Plot 1 represents the
material (conponent B refert~ed to in U S. Pat. 5,763,014) with a blend of
aromatic and paraffinic oil as the oil Garner, while Plot 4 represents the
material (conponent B described in this invention) wi th naphthenic oil as
the oil carrier in conponent B. Plots 2 and 3 al so represent the behavior
of materials containing naphthenic oil but with slightly different 20
formul ations. Clearly, the dependence of viscosity on tenperature for
mat eri al s cont ai ni ng naphthenic oil was much |l ess than the nmaterials
containing the blend of aromatic and paraffmc oil. This is shown by Fig.

4, wherein the graph lines plotted for formulations "2" through "4"
denonstrate greater linearity than prior art forrmulation "1" over a greater
tenperature range. The formulations of "1" through 2% "4" are provided in

t he table bel ow 30

-10-



35 -15 - 2 JAN 2003 Table 4 Ingredient1234Aromatic oil 36------ Par af | -
0ii24------ Napht heni ¢ oi | - - 60. 760. 460Pi gnent s2. 20. 50. 52. 2Vul cani zat i ol 'AN 2003
package3. 33. 43. 43. 3Cal ci um oxi de33333333St ear at ed coat ed cal ci um
.carbonatel. 1----1. 1Mod. C ay/ Activator0.51. 00. 70. 5Mbd. Castor
0i10.91.32.00.9 is (The aromatic oil was "Subdex 8600T" from Sun Conpany)

| nc. The Paraffmc G| was Sunpar LT@BRA from Sun Conpany, Inc. The

Napht heni ¢ oil was Shellflex 6212 from Shell GO Conpany. Mdofied clay was
Cl aytone 40 and activator was propyl ene carbonate. Mdified castor G| was
Troythix A from Troy Chem cal Corp.) 2 Exanple 3 Three coatings with
different bal ance of nodifiers in Conponent B were prepared and listed in
Tabl e 4. Conponent A was a 66 wt % styrene butadi ene | atex that was poured
into conponent B and m xed slowy. For fornulation X, part of the conponent
A remai ned pha$e separated even after thotou m xing, resulting in 25
rubber pa erfbedlied i Bl aH oHl;- r ubbe IHe Hf tIfIr H\A ¢prmgzati on.

ottt LRI of Bl

=k

l ]
priompt e __ it g but
1GeT Té nfng pr é%édw
qui ckly.j pot nuli i dh H off eHedHa Hcl ance ¢H | # t Hal Hdeﬁl bl Hi xi ng
qual |HJ-€£$ and Inater wor kabi ity qucl ities} 30 Table 5 Forn:ulaiion, % by
wei ght I n ed|©ht}l§Y4q\lag{1t henie ¢ | p8. 054. 75 515

€5t
{0)]
w

29 ztg
ﬂb-e‘ﬂs—-
CDm-I('D

;@—zja—oom_,ag%

e n 7Q15
Bgi‘.aO BCS)%n : 5%5 OI\/bd
K R)' O

T fll.decI ay was
e car bonate ) The scope of
f rgogy exenpl ary
e ﬁgslgs 4ﬁ -2 ~A~
$ mg[?'rp H A and B

vul cani onl p 3. 3 um oxi ¢
P nazt ara‘g’ﬂ?v%;ﬂv%d- T\ﬁ% GHGHy
napht henl C 0 | {\idis FBhel | fH et 681 2Hfir om She
d aytH-ﬁeC\ﬂO ahd the clay acti vator was ph

t he |n\é§_ﬂ I Nqy ixt ended limte

e ECR A F o BRI

Q
—

Y

whi ch ar e} conbit bl fH)rpn apbl Hnd i n whigehgpi gl Hanﬂ{ijngeHctl on is
initiated r $o| idifying the conpanents int® aisolid mass; conponent A
t her eof con% i $ing an aqueous | atex off natur al %{‘Msjynt hetic rubber; and
conponent By hereof conprising an oil ycarrier in ich is dispersed a
Ester linkage Double bond Hydroxyl group
Hydrolysis Polymerization Hydrolysis
Esterification Addition Pryolysis
Alcoholysis Sulfonation Halgenation
Saponification Halogenation Alkoxylation
Halogenation Hydrogenation Esterification
Reduction Epoxidation Dehydration
Amidation Canstic fusion
Sulfation
Y \ V Urethane reactions
Fatty acids, glycerol Polymerized oils Dehydrated castor oil
Esters Sulfonated oils Sebacic acid
Alcoholg Epoxidized oils Halogenated castor oil
Fatty acid halogens Hydroxystearates Alkoxylated oils
Soaps . Halogenated oils Alkyl and alkylaryl esters
Amine salts, amides Urethane polymers
Mono- and diglycerides, Sulfated castor oil
monoglycols, etc Undecylenic acid
Modified castor oil

-11-



5 vul cani zi ng agent operative to cure the conponent A rubber, and conponent

B further conprising a hygroscopic agent operative to chemcally birg 1ANS003

wat er in conponent A; said conmponent A and B bei ng operative when

interm xed to forma water-in-oil blend whereby said oil carrier containing

" said hygroscopi ¢ agent and vul cani zi ng agent provi des a conti nuous phase
wherei n an aqueous phase of conponent A containing said rubber is dispersed

therein 10 asCastar sgoin derivads frphta beanst e thee spstent pl?a@ t |Rieiaus sawmaruniti d

hygr osc

react i on&mﬁ%e“@hm\é‘}%lgg%n@ ‘Qg(? ﬂ%%grﬂ an?ﬂﬁieqé\?@mbﬁﬁ% : OVI i n%ﬁd sai d

Y91 95Ol GrfBloi &N TG s PhiiifeetBl 6F viribus My e agaﬁsmm ys_agueous

phase, ectuating an Increase in visc sai d rm xed
conpdneny® va%q cofRat bf glcmnsiic ueid Qa0 s@gﬁxﬁlﬁﬂﬁ@tﬁ- rz;bjanhﬁxy@tdaeca-gt r oduced
to each other such that curi n? 15 can be achieved at a tine later than said
vi scosi t gnoigacidnbavieg Brerstuctuml ifermulaai d oil carrier of component B
conprising: (a) a naphthenic oil in the anount of 4090% by total weight of
said oil carrier, ' ' k_ = aromatics, paraffins, and
napht henes, wher ei ﬁﬁ@ﬁéﬁ%m@%r@@%ﬁa cyclic hydrocarbons and
are percentage-w se the major conponent of said naphthenic oil; and (b) an
organi ¢ {ARM! @gue?g(mdaﬁctiafbo%yumxtytaﬁte@ﬁ&y AtidHavihg‘one@odble bohdo based on total
wei ght of said oil carrier, said organic rheology nodifier conprising a
nmodi fi ed cast Brefeiréd mdnﬁd'@amtmremlaam mdlﬁedrb)bhadeamatmhk?P@néatm, ecul e
having a nol ecul ar ht of 1000 - 100, 000, calc onat g, dified

ur ea, orcséefhﬁ?‘i@ﬁlﬁpes‘ﬁﬁé‘g , Polymefizatipn OF 5P }ngﬂogsy ﬁf MoéTBFFﬁ“f erein
sai d co e ;&qﬁ d h T -

for mul at| on gé@égdma% oglgilim“%%\/\i el(‘?}gagafd{sggnﬁggﬁgnﬁg Eiyce deB & 12

interm XByHranyzlstedﬂooxaeﬂ t sonetingbs Ncalledo “eastopivaxtl, f Minbrrgaantitiés d?menjbced mul ati on
systemof claim1 wherein said organic rheol ogy nodifier conprises a

modi f i edglyseiides ofiacid anyl dihyduogystentinnd: stepsicpidsane believedipresentidipden sai d
nodi fi ed i s hydrogenated castor oil. 6. The fornulation system
of cl ai nkﬁgrvxﬁgéa&%n

1=21))

‘'said nodified castor oil is castor oil derivatized by
hydr #genat i On,ArﬁxlﬂiBflISi@fdxﬁﬂ ozgﬁmerzihéblﬁgyIrﬁdsulfemlsf@rp%lyaﬁﬁde [lekiye® figmt i on, or
a conbi nation thereof. - 2 SAN 2003 7. The fornul ati on system of

claimé hmdmm*tempidsu a%ghhoxpggwm@es gontiring 2| eatbom a9ms.emndf clai m
7 wher ei eb ﬁodl fied castor oil conprises a glyceride of

12- hydroaVQf 2t aﬂéfd 9. The formul ati on systemof claim1l wherein said
conmponent B fMésﬁ%efén@@%?édn&eﬁmalb\%zﬂﬁéd!ﬂ&scaré ReRhRaY ca%st dilsl Rgigggnt . 10.
The fornul ati on system of aim9 wherein said inorganic rheol ogy nodifying

agent copplyase@blenindlmlaerdtlcbﬁyWQ? L The fornul ation syst em of claim10
whergj n said fied cla rls reacti .0f a.snectite
cl ay%%nd a cl B?‘Rﬂ? ﬂp edé’ﬁ‘?e B‘ﬁﬁ’r"figncﬁg"%n IF 4150 KRAVE cat i on,
an or ganipg “¢ickRRed" o Ohfd 193)9&?&&1 8 es‘il H%gb&t&f oS AIRRE sl by cl ay,

a clay dispersant, or 'm xtur her eof . formul ation system df claim

11 wher elrersukmgdargaw fnl eeshlftirigyacitoesteriis @\fhmﬂ thy hydnixy] gdupiof hicmolpiabednar y
amne. 13. The fornul ati on system of claim 21l wherein said napthenic oil
conpri seésesieé'lﬂfésed on wei ght of conponent B oil carrier, 15-26 wt%

paraffinic ol hy gxld Aiteh 319 BRdved Yultablé 6k Bk prbselt S6RRRNE B ivaiRhle:
% from Rheox, Inc. of Hightstown, New Jersey, as THIXCIN® (R and GR) and
THIXATROL® (1, ST, GST, SR-100, and PLUS); and also from Troy Chemical

Corp. of Newark, New Jersey, as TROYTHIX® (XYZ, A, 42HA, Anti-sag4).

In further exemplary embodiments of the invention, an inorganic rheology

modifier, such as modified clay, may optionally be employed in combination with the
% organic rheology modifier (castor oil) described above, to foster compatability

between the rubber latex and oil carrier components. The modified clay is preferably

-12-



14. The fornul ation systemof claim 13 wherein said oil carrier further
-conprises a nodified castor oil in the amount of 0.2 to 3.5 wt% based S 2003
the total weight of the conponent B oil carrier. 20 15. The fornul ation
.system of claim1 wherein, upon interm xing, said conmponents A and B

provi de aawedctivn ipredhict of e spmestiteictay (e, begtoaits, iixstoaite)i aldl a/clay-nemlifyidgope

bet ween SO degrees F and 90 degrees F.,L 16. The fornul ati on systemof claim

| conpri sA&gta Anbuifererlaamodity e agent is 81qpalernesy aming. ¥ uphen mpdification,. 25

17. A har { .G cQ ifien.forned interm xin nents A
and B of £ e Gt SRy GG PRARRh oL Pl SR Prof bl S oA sRERE .
bei ng apphictthnd of ved@! iTldyORodifiel Rt & Stivit) mddiSidgaget Bélp S pporadem of
claiml wherein said organic rheol ogy nodifier 30 conprises a nodified

cast or® oi Viscasity busldeurf, sagrodnitdl pandspiginemt suspenkion propeptiessiesompositiongjefii ¢

r heol ogy difier. -1 - 2 .1 AN 2003 20. The fornul ation system of claim
19 wher ei @&V@t}%ﬁ@iwﬁemw&ﬂr@wegimhﬂeéhe EQRBISILQNS ake WisdidF icogfingSay . 21.
A net hod i ki c i S di.ng
component 35k ERHREIZR o PRy bl AR Bk Rl PHIGIRR Sribfich

vul cani zi i elgcidvaleriudt Beniricofobded @ aswhy dhdtyérdgre HatCRINPARPEYsoNI Nt O a
solid mass; conponent A thereof conprising an aqueous |atex of natural or
synt het i c agtinsition; andrgelatiomed tenelayBtakbplagof conprising an oil carrier in

whi ch ;s dispersed,a. vul cani zi ng agent operatiye to, cupe the, onent A
rubberl, and cor?%%n%n’t““gréiﬁf’r fhef i@F‘fp\'ﬁménhy?ﬁng’& p{bé Qﬁa'ﬁeaggl@’%ti ve to
chem cal | I V43 1R s i 4 FNQg
operati ve}")\r/\(/;hvé([rqéjzi11 trtlt?g%ér;h?i ed d{dg ﬂi%?ﬁggg%feﬁal?ergi-)@r@g?}aﬂglﬁg%ddﬁ\ﬁgg g]??pggi d oil
carrier ctit priesent gnveation.hygrsheenpin Figdg e chrethivallycmodified ¢laygisprovided i des a
conti nuous phase wherei,n an aqueous ,phase_of conponent, A cqntaining said

rubber i s 28idEherdisles dne disparsign yyhieh, i sublest do phesupg foyes thet separates

| ocat i ons ; 0f: Sai i AR 2] t her eby
pr ovi i ng v RRATPIRRECRERR, Gecgethey iR Rrdl DA Brl el Mt s, o G

oi | ardl sardsuspended amphdilegetoushentaeds” withn ag aqidouvsiugry. iThis Hrologiyex

di sconti nuous_aqueous phase, thereby effectuating an increase in _viscosity
of said i mohifing girugimsopanbe appeecisieshduring SHrting and/aniistewraixinge of thed

r ubber tocgﬁﬁhﬂéﬁt?gﬁﬁ% Bf)ﬂ@??é}eﬁtiﬂﬂnﬁﬁﬁm that curing can be achieved at a

time later an sal d viscosrty rncreasing effectuation; said oil carrier of

conponent B cormpefesrbddhorgatic aheslopy hesliferoifr gt fhtheaprestnt iendbR2 ar®0% by
total weight of said oil carrier, said naphthenic oil conprising aromatics,
par af ~i ns megifiechelgys, isacheas smgesitectlay, Sehage aetplityrrands medifiedh (o ‘aetisptad/t| i ¢

hydr ogar bons _and are rcent age-w se . t-he major co nent. of sai d .naphthenic
oil; and ?xai)snga H%.roéaﬁﬁge r agpﬁgtévwﬁﬁlapﬁlgg % n'.tshén ﬁt Tregmy (facglo 15 W%
based on y@uRtvalék OkichOfasSaldive,| ntedhedih, aIdhfhudd, 0AdhC drhemikmy) nedi fier
conprising a nodified castor oil, a polyanmde, a linear or branched 25

al kyl ene mminoveleat svehias if, ANHrh| Gsg BbaFr, we ngxitre)f org@gio catiarBd(e.gQ Quaterdary um

sul f onat e, nodi fked urea, or.a .mxture hereo] -19 . AF{9. A3S. A. f. A AU A
yr;éﬁg_ _ onium, amine

f.

U. AYL. A, . A6y Physphoning, pyridinies, yLRaYm, APOXERSIS TR A
PePe( eP#. #.,2R72222222227 DDDVDIDD_DD %D '<3|ﬁi< ><8>x8
>)e(8§§<g>x8i6)?({gd§)’(3zxo<r§§§§)?§§%§§%xgglggw&(§xs§n)%%(§§ X8():( x8>T é@ﬁ%‘t@gggﬁé<>| >)p()|
>x | x883x>organi¢ frotecules ditiblerof RN AREILRE BY CRI(8.22 VR ARTIRAS; eRWIPAREY ~X ?>877

888888 <X >SX> <X <X < <X <X<X<p<p<p<p<p<p<p<p<
AR W A5 R I NS e R e a8
PYpy7 R
S$€/é| wr nhlc@gl’}] nglfcﬁgieg g] C%TB%’T%%?] Caqoé\é?lgtg?chlgjeé aj %lg]:%na eda] léatac%]l%oa Eea] ca] ca]
caj ca] ca] %&%ﬁﬁk@ﬁ@%mhﬁﬁbﬁfééﬂc@k@%&ﬁﬁﬁ or a mixture thereof); clay dispersants
VEYSf $$$%0 R&&&' ' u" (I g(((((>)))+r ++,'b, , - zupkf a\ W ca] ca] ca] ca] ca] ca] ca]
ca] i:a] Ea{ de.g}, ;:@pllzfgpsxgx];%]a Bgismm:ga] mg;dyéglmaphwq,c@yua:]hosghaaq,carca] chal
C aJcap-\--- 29%: *: 7:9:; ep e
A= is: zuM%h?é‘]‘ﬁﬁﬂ&Wﬁa %@ﬁ%%@%&:‘éi‘%ﬂ%éﬁ%ﬁca] ca] ca] caU] ¢
aJca]ca]ca]calcalca]calcalcaljcalca]cajcaljcalL: OR _:b:n::;b;
Grw<<<<<<<<<<D===@>@oaam-yt oj b] Xkf a\ W] ca] caD] ca] ca] ca] ca] ca] ca] ca]ca]c
a)J ca] ca] c™a] ca] ca] c*a] ca] ca] cal] ca] c”a] ca] ca] ca] ca] ca] ca] cna] ca] ca] ca
@ BBBCC7 CCCADDDEUEEEF FFGZGGG?HHHBI | 1 VI JKKKL} xsnid_Z]]] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca
] ca! LLSLXLLLL>MoMVMVMW] PgPy PPPP" QQQQOR#RORRST_TTzupkf a\ W ca] ca] ca] ca] ca] ca
] ca] ca] cal] ca] ca] ca] caV] ca] ca] ca] ca] cajga] ca]ca]c




aUlc a]Jc aJca]ca]ca]ca]c"a]ca]ca]ca]ca! TTU7UUU7VFVWEW WNKZXXXXsZ[ 1] . ;
bCbQbbbbccc' c| w mhb] W c”a] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] tg]JéH]ZQ[H
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!' c3cLcXcd/ ddf gf f f 4g7gbgl gg
g{iiii5l8lBlnzoppppp

qq| woke’ [ Vimhbpfkamla#] foathiaasdc afieat aapsad siahayadonddin e difodtifglieg] cal ca

U c”a] ca] ca] ca] ca]cal ca] ca]ca]calca U cna]ca]cha

qq] r ssssangre@anta#ugvthe/ following crangasvEperoentagesx badedi xporyt %j evtZofihiotal]l ca] cay
ca] ca] ca] ca]cgl.calc ca] caV] ca] cal] ca] caUV] c*a] ca] cal] ca] ca] ca] ca] ca] ca] ca
]C!ﬂ CL] ckap%aflha%%awlt V] ca] cal] ca] calV] c"a] ca] cal] ca] ca] ca] ca] ca] ca]
YyE| } 1 6kAsn8Zbp} xsni d_Z] ca] ca] ca] ca] Tabk ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] s ca] ca] ca! p$g2Asn8Zbp} xsni d_Z] ca] ca

] ca] ca] cq&@@mﬁsa} ca] paameaanzf%ecammf@m] MbsFhenkea ca] ca] cal ca
] ca] ca] cajcarcajcaJ cal MPpya?? - | PRITY7U0& () - STOV& () - 107 () - @
1092Z& () - @F* 109%&' () -

yEwX6! @ 'Compenent & s 109& () - Z! L$" 10%& ()-2Z! S"10%&' ()-M S"109& ()-M S" 10%;]
kj & () - MBpbber  z0dY: Is' S109& 470 10 10 62-68 63-67

10=3109&W#r1 5" 100& ()-:!,5" PO ()-: 1 #@" &% ()- @ SG 33-37

4qz[9dY: ! | 3#109%& () - 3#10%&' ()-!3#10%&' ()-3@10%&' ()-! 3@ 10%& ()-!3@10%& ()
- gJLOP} * €amponént B

10%& () - NaphiR@ofl) - | F/ #10%&' ()45/88' #109%& () - 15680 #10%& () - 3259%&' () - PQR ygH:
10" 10%C& V)canizihg®PatiopdH' () - 1.0-1Q0RRS () - 2.08%C& ()- ' 18908 ()- 10

Modified Clay 0.2-1.5 0.3-1.2 0.4-1.0
Modified Castor Oil 0.4-3.5 0.6-3.0 0.8-2.5
Pigments (TiO2) 0.2-3.0 0.3-2.5 04-2,0
Lime (calcium oxide) 20-50 25-45 30-40
Filler (sand/Ca Carbonate) 1-10 2-8 4-6

The preferred ranges are given in terms of weight percentage based on total weight of
the particular component (A or B) in which the identified ingredient is mixed. The
preferred percent range of any given ingredient will depend upon a variety of factors,
such as the particular rubber employed and the relative amount of the other identified
1 components used. Care should be given to ensure
Compositions of the invention may be applied as coatings to a variety of
surfaces using any application technique known, including, without limitation, by
trowel, spraying, pouring, and roller coating.
The following examples are provided by way of illustration only and are not

¥ intended limit the scope of the invention.

Example 1

A formulation system was prepared in which components A and B had the
following ingredients based on total dry weight solids of the total mix (total solids
®  when A and B are combined). Component A: aqueous latex of styrene butadiene (20-
25%). Component B: naphthenic oil carrier (35-55%), modified clay (0.2-1.0%),
modified castor oil (0.2 to 2.5%), sand (4-6%), CaO (20-30%), sulfur (0.25-1.5%),
zinc oxide (0.5-2.5%), zinc isopropyl xanthate (0.25-1.0%), and zinc dibutyl

dithiocarbamate dibutylamine complex (0.25-1.0%).
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10VQWU3H: /" 10%e& () - g! /" 10%e& ()-g! " 10%EC8 ()-" ! "109%[& ()- !" 109M& ()-
1109368 () - quvwx (] S\ =l 10908 ()-1 " 10%008! ()-|3 10900% () s' 109%% (2063
10G 10G 10G>310%G&' ()- "" #SSVSWEXSYSWXMB7! 100 100 100 =

10908 () - ! #Y#109% OF O () - m YAL0%00% () - m #Y#10% O O& () - m Y#10% O

O rrh($f $$$°M@BNB&'A1@@1&; b19edll QPédEm
0%& ()-' 10%C& () - IRREEE! dEgI\/{I;f ; Hll%)aglom&% @gllgf%& () - 9 OW% i)

10968 () - Povaglsich ) mighdomssuunp- aity wolor| depemding | ol gimnarmsscif pyy, usedod

iggﬁ 8 félgi%/gﬁ%é shoq«l%g/g& %Lel{c?te ;{&;ﬁlé}v (Mx%écjéal%ég shox.]ﬂg%% taken to av01d
1o ()- P TO0E P @%ﬁﬂﬁ%ﬁ%@%&%&é‘ Hokess ol igred, 98,

$#10% €& (g ilrc% Wlﬂ% &hé kompdStios. i€ Yo bOHpPRERad k-cd#lRYY/a (Surface, a hand
91 10% & () - 11H22dEbC!
trowel or a spray gun is used to apply the formulation mixture, which should have a
thixotropic property sufficient for application to a horizontal, vertical, or curve wall

surface, for example. A coating thickness of approximately 1-3 mm was achieved.

10

Example 2

This example is intended to show the difference in temperature dependency of
viscosity between the coating systems in this invention and the prior art.

Fig. 4 shows the plots of viscosity as a function of temperature for three
different coating materials. Plot “curves” 1 and 4 represent the materials prepared with
15 the same formulation except that Plot 1 represents the material (component B referred
to in U.S.Pat. 5,763,014) with a blend of aromatic and paraffinic oil as the oil carrier,
while Plot 4 represents the material (component B described in this invention) with
naphthenic oil as the oil carrier in component B. Plots 2 and 3 also represent the
behavior of materials containing naphthenic oil but with slightly different
2 formulations. Clearly, the dependence of viscosity on temperature for materials
containing naphthenic oil was much less than the materials containing the blend of
aromatic and paraffinic oil. This is shown by Fig. 4, wherein the graph lines plotted
for formulations “2” through “4” demonstrate greater linearity than prior art

“1”

formulation over a greater temperature range. The formulations of “1” through

3 “4” are provided in the table below:

30

35
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100 L :110%& ()- 9f8110% & ()- 6, #109% & ()-F9/!10% & ()-M - #10% & () -
9 ' ' 1109 & ()-222222{4k56~\:1 1! Y#10%& ()-! Y#109%&' ()-! Y#10%& ()- (10%2 (AN 2003
10( 10( 10(1> 10% & ()-6778B888aB~\:! 1! LF(109%& ()- &
109 () - LYA0% ()- Y#10%& ()-tL ! gl0% ()-,! Y#10% ()-88889%: " : (: WUG+:
101 =4109%& ()-!Y1"109& ()--!Y1"109aaRle(4 - - | +109& ()--!Y/ s109%& ()- G | Y+10% g
& ()- (:):*:7:9:::F1:{K 101 =410%310%& ()- F3 S10%& ()-S'tF3
S10%/V& ()-SF3 S109& ()-S , 10%& ()- 10 10IRdmmGlakon, %ty wekht 101 =41l
2109 ()Ingredid%®& () - @LO0%& ()- 110%& () - *10%&'X) - 1BH& (4-n: : ; b;

@w<<dBKAromatic oil 36 - -
101 ! 310%Ravfirfig 0iR&Z10%H& () - Y10%&' () -3 10%2&' () - FlO%)&' ()~ &10%& () - <<<<<
<}[ <K: Naphthenic oil - 60.7 60.4 60

10FF" @LOBigrgngs) - | Of 310%b&' () - @ #10%& () - ! *"SYx &' (05 f ! ADYR' () - f 310%&
() - <gD==Y@auitation padag@l 0%& () - 9Y+10%& () - I3 109 ()I4F( 33

109 & ()Caciunogige () - F#S10%& () - >CoaARaD Beﬁ@ 1o%1| & (3)3 33130%1| & ()- 10b
10b 10b1¥eesded cpatrfealcograrbenates, @ 1090& () -
- BBBCC7 QMo (i etivatoramr ()-! 81 10% | & () - rrdeW & 1(2 s 1050 | &

10%4| & (YotnCegonmile' () - "CCC4DDDD"’>eFOL10%4T<Q5t) n110%9 &' ()9 mvn0%4| & () -

0

109 )& QThe aromatic oil was “Subdex 8600T” from Sun Company, Inc. The Paraffinic Oil was Sunpar L
@104 from Sun Company, Inc. The Naphthenic oil was Shellflex 6212 from Shell Oil Company.
Modofied clay was Claytone 40 and activator was propylene carbonate. Modified castor Oil was
Troythix A from Troy Chemical Corp.)

20

Example 3

Three coatings with different balance of modifiers in Component B were
prepared and listed in Table 4. Component A was a 66 wt% styrene butadiene latex
that was poured into component B and mixed slowly. For formulation X, part of the
component A remained phase-separated even after thorough mixing, resulting in
% rubber particles embedded in an oil-rubber mixture after vulcanization. Formulation
Y, using lots of modified clay, promoted initial mixing but lost workability after a few
minutes because hardening proceeded too quickly. Formulation Z offered a balance of

initial desirable mixing qualities and later workability qualities.

30 Table 5
Formulation, % by weight
Ingredient X Y
Naphthenic oil 55.0 54.7 55.5
Pigments 0.7 0.5 0.5
3 Vulcanization package 33 3.3 3.3
Calcium oxide 33.0 33.0 33
Sand 5.0 5.0 5.0
Mod. Clay+activator 0.0 2.5 0.7
Mod. Castor oil (Troythix A) 3.0 1.0 2.0

40

(The naphthenic oil was Shellflex 6212 from Shell Oil. The modified clay was Claytone 40, and
the clay activator was propylene carbonate.)

The scope of the invention is not intended to be limited by the foregoing

#  exemplary embodiments which are provided for illustrative purposes.
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aqueous phase, thereby effectuating an increase in v1scos:ty of said intermixed components
and enabling said vulcanizing agent and rubber to be introduced to each other such that curing

15 can be achieved at a time later than said viscosity-increasing effectuation;

said oil carrier of component B comprising: (a) a naphthenic oil in the amount of 40-

90% by total weight of said oil carrier, said naphthenic oil comprising aromatics, paraffins,

and naphthenes, wherein said naphthenes are saturated cyclic hydrocarbons and are
percentage-wise the major component of said naphthenic oil; and (b) an organic rheology

20  modifier in the amount of 0.4 to 3.5 wt% based on total weight of said oil carrier, said organic
rheology modifier comprising a modified castor oil, a polyamide, a linear or branched
alkylene molecule having a molecular weight of 1000 — 100,000, calcium sulfonate, modified

urea, or a mixture thereof.

2. The formulation system of claim 1 wherein said components A and B are

25  separated from each other.

3. The formulation system of claim 1 wherein said components A and B are

intermixed and allowed to harden into a solidified mass.

4, The formulation system of claim 1 wherein said organic rheology modifier

comprises a modified castor oil.

30 5. The formulation system of claim 1 wherein said modified castor oil is

hydrogenated castor oil.

6. The formulation system of claim 1 wherein said modified castor oil is castor
oil derivatized by hydrogenation, epoxidation, esterification, sulfonation, polymerization, or a

combination thereof.
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12. The formulation system of claim 11 wherein said modified clay comprises

clay modified with a quaternary amine.

13. The formulation system of claim 1 wherein said napthenic oil comprises,
15  based on weight of component B oil carrier, 15-26 wt% paraffinic oil, 8-13 wt% aromatic oil,
and 61-76 wt% naphthenic oil.

14. The formulation system of claim 13 wherein said oil carrier further comprises
a modified castor oil in the amount of 0.2 to 3.5 wt%, based on the total weight of the

component B oil carrier.

20 15. The formulation system of claim 1 wherein, upon intermixing, said
components A and B provide a water-in-oil composition having a substantially linear slope

between 50 degrees F and 90 degrees F.

16. The formulation system of claim 1 comprising a modified castor oil, a

polyamide, and a modified clay.

25 17. A hardened elastomeric composition formed by intermixing components A
and B of claim 14.

18. The hardened elastomeric composition of claim 17 being applied as a coating

on a substrate.

19. The formulation system of claim 1 wherein said organic rheology modifier
30  comprises a modified castor oil; and said formulation system further comprises an inorganic

rheology modifier.
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