;e3e\t FR6T\\ gj Method for the preparation of a conposite material and
articles thereof Field of the invention The present inventi mm mmmnmml o a
nmet hod of preparing a conposite material 5 fromm ca and a I“‘ m

pol ynmer, which has increased tensile strength, elasticity and/ afsgseduced

t hi ckness. Further, the conposite can be used in the manuf acture of
articles such as gloves, condons and ot her rel ated rubber te
materials. 10 Background of the inventioh To date, rubber Wlﬂmmm%ﬁny
pur poses. One of themis in the manufacture of gl oves and condgns oves

are useful in many applications. One of the nore inportant functBns of
gloves is in the nedical field. Medical 15 practitioners, to avoid causing

infections to thNéth@é‘féﬁt'ﬁbirégé'ra%bﬁ%fﬁd?ﬁ%ﬁ@m%%fé‘??h&%?tiélé@?ﬁ&%m ng
into contact wt rra uses

reason, there |s a need for the gloves to be resistant to tearing and total
elimnation of "pin-holes". Many gl oves are also quite thick for this
reason. However, the probl emwith wearing thick gloves is that it wll
reduce 20 t ela%?ﬁilé in‘(/bh)f r?f the hands, which can pose as a major problem
especially %g‘eo‘nrgr further problem posed by gl oves available in the
mar ket is that sonetines the inner surfaces tend to stick together, making

it really diThei present imvehtion réletes tovasmethodrsf preparing sutdmpbsiye afdtenalt ear .
25 Sim |l ar r obl ens ar al so encour]t ered n. using condons. There is a

need for®col@oheNiCs Bk sﬁr} SRR POIWBLE WAICh: hag\ip FPQSSQH%“GVWW"%UI d
defeat its n oY

addr esses t%e‘g égirEﬁ 2%&5% emfér?\éeﬁgﬁ%%roﬂ?%—esd B@ﬁé'&%gcﬂéﬁsgﬁ% fr?‘ntthﬁe
preparation mﬁntdadur@m |arbc|eatwohaas<giums mmrglomseasdeqﬂheofrelaﬁech)’ulpbe]'vi di ng
mca;, b) m the m n organi c polyner; and c) subjecting the
mxture to P@Pgﬂ&"}ﬁ?é@ﬁaﬂﬂ*&”?@ one aspect of the invention, the organic
pol ymer used is natural 10 and/or synthetic rubber, in particular) rubber

| at ex. The ot her key conponent for the process of the present invention is
mca. |A0

Background of the invention

To date, rubber is used for many purposes. One of them is in the manufacture
of gloves and condoms. Gloves are useful in many applications. One of the
more important functions of gloves is in the medical field. Medical

15  practitioners, to avoid causing infections to their patients and aiso to prevent
themselves from coming into contact with harmful bacteria and viruses, wear
gloves. For this reason, there is a need for the gloves to be resistant to tearing
and total elimination of “pin-holes”. Many gloves are also quite thick for this
reason. However, the problem with wearing thick gloves is that it will reduce

20 the sensitivity of the hands, which can pose as a major problem especially for
surgeons. A further problem posed by gloves available in the market is that
sometimes the inner surfaces tend to stick together, making it really difficult to
slip the gloves on and as a result they often tear.

25  Similar problems are also encountered when using condoms. There is a need
for condoms to be strong and resistant to avoid tearing, which would defeat its

purpose.



particular, the present invention provides for a process conprising mca
havi ng a surface electrical potential of -16 PCD ueg/Kg or nore negative.
15 More in particular) the charge potential is -48.4 PCD ueg/Kg. A further
characteristic of the mca according to the invention is that it has an

el ectrical conductivity of at least 73 nrho/cm In particular, the

el ectrical conductivity is 92.6 mmho/cm Yet another feature of the mca of
the invention is that is has an average aspect ratio in the range of 15:1
to 500:1. In particular, the 20 average aspect ratio is 40:1. This aspect
ratio represents an average of an entire popul ation of mca. According to a
particul ar aspect, the average particle size of mca is in the range of
0.01 to 30 ,un in particular, 5 ,u m The particle size nmay be 25 reduced
by |nclud|ng an additional step in the process of the present invention.

The parti cl gumnmary efithetinventiom be achi eved by, but not linmted to,

conpression, inpact, attrition, rubbing) cutting and/or mlling.

Fur et 2Dl SfosbiEin GYHgh rdstel 56 ghifesioMlaidl Jﬁﬁqﬁﬁéﬁfi‘{?‘)ﬁfﬁ&[ﬂe@ es
such as N20 g frode8s fifthe [dodpdratidn Of d%Gompciite(aterial B8thpeisiagithe Stedstofd

1.09. An exanple of mca that is suitable for the present inventionis 5
sericited A&or dipfQvidegdntdeher aspect, the proportion of nica added in step

b_) is fr om 50%"8&5\qu cafcg‘mfeﬁ é}r'\\l‘/seﬁ m%ﬁoﬁ@@éé‘%%ar 10% of the total

m xture is de u I sO conprise of an

addi tional sfep cubfettingdh&nicRird € tuaringie m xture of step b). The anount of
CaNO3 added is between 0 and 10% of the total volunme of the m xture. A
further feature of the present invention is the process of curing that is

carried out rAlclocgrdlﬁg%Wn“eaéécPéc?%f 'Eﬁéaﬁﬁ Hfloﬁ%%’e&gaﬁict@]?ﬁbﬁh%ﬁ |§EaR9aI120C

for a 15 pe m nut es. Anot her aspect he present

i nventi do i sand/arsyntisticerubbepdn drtioutan tutbeplaterss of the present
invention. This conposite has special characteristics such as a high
tensile strength and elasticity. In particular, the tensile strength 20 is

15-25 MPa, My 6%{1%&00 'd&%ﬁdné?ﬂ%ﬂ(tﬁ Npor?)@@sslgf)ﬂwe/ braként "‘rﬁ/eﬂtléﬁtlﬁr)uﬁﬁdw us at

100% el ongat i on 0% el ongati on (MO
1. 6-2.1 MPa;padticulat, mow@e:nhgmeomq Iwom)ies sfor 4a oprocess/FeOMpPrising t miga

conposi te prlib TR SlRedicel ol e o Lo St HARRD: GnMorh dBgalVe: ¢ s
o cuont B, SR ATESERh o s Pl ki PR BURS, £ U, T
t he conposi tcﬁnamdpﬁst&dobﬂ\et imcapaceedingdd thbénventientis dinat iEbas anasiptieicat he
conductivity of at least 73 mmho/cm. In particular, the electrical conductivity is
92.6 mmho/cm. Yet another feature of the mica of the invention is that is has
an average aspect ratio in the range of 15:1 to 500:1. In particular, the
20 average aspect ratio is 40:1. This aspect ratio represents an average of an

entire population of mica.

According to a particular aspect, the average particle size of mica is in the
range of 0.01 to 30 um, in particular, 5 zm. The particle size may be
25 reduced by including an additional step in the process of the present
invention. The particle size reduction can be achieved by, but not limited to,

compression, impact, attrition, rubbing, cutting and/or milling.



4 conposite can be added during the production of rubber |atex gloves and
condons. Brief description of the figures 5 Figure 1 : Structure of
sericite Figure 2 : Effect of filter |oading on thickness of conposite.
Filter loading is defined as the nunber of parts of mca added per 100
parts of rubber, by weight. The unit is phr. Figure 3 : Effect of filter

| oading on tensile strength. Filter |oading 10 is defined as the nunber of
parts of mica added per 100 parts of rubber, by weight. The unit is phr.
Figure 4 : Effect of filter loading on elastic nodulus at 100% 200% and
300% el ongati on, denoted as MLOO, M2OO and MBOO respectively. Filter

| oading is defined as the nunber of parts of 15 m ca added per 100 parts of

rubber, by wekgtier défactift theSinkBhtior’ss ahhtethed @RBIdH! | OMPdsitidle of 'WiRAt | on
One aspect of the present invention relates to a process for the

pr epar at i on comprises odPvsBie, BRt+40% Al2Qhi4h0Hak20 npnd wptionallyhinpurities

properties. _T r S kS fokbaw ‘=0 idin m ca;
D) i xi ng- i RO LRGBS BRRRE (e G B BBl efh ks B 4 i
to curing. 350M.CaAhSeﬁarﬂﬁlbelbiantcar thatpig! s@ithble® far AheUpreebnE GARErEISN is

alum nosilicate mnerals having a sheet- or plate- like structure with

di ff eren® céﬁﬂ%‘&-ti on and physical properties. All mca formflat six-sided
nonoclinical crystals with a renmarkabl e 5 cleavage in the direction of

| arge surfaces, which permts themto easily split into optically flat

fihl ns. :vlcaAm_eacﬁ?g&siaaothmaé{aeae’hhmpnolpommWMLcragaddEml inrstép Y $s fodm V\}n ]
chemcal, p cal, ectrical, ther n ani cal  properties, ic
are not fou%% ﬁ?m&tﬁkmu%%@@ﬁa%%ﬁg{? g‘fﬁ'lﬁ totalymixtyreais| reade up; ofe

met hod of t r j j ' j ' i (=Y rical
potential . u??'aﬁ@égfvggppﬁgg ’Qg'c?'@rﬂﬁ‘@?s%ﬁg’%gdan@g@éfr%%pﬁ afmanfp %@?%y
corr el atidon to thetrivdurerefisiepds). dhecmourd. of RaNOb @dded 3¢ betwesre Otanan10%he
surface el ethFi cal p\f%ient i(ﬁl was obt ai ned by nmeasuring 10 the charge
potential (ShffetalMOE AR MY si ng the Zeta Potential Anal yzer

manuf actured by the Brookhaven Instrunents Ltd. UK However, another way of
measuring the charge potential is polyelectrolyte titration with a Particle
Char ge Det edt durthevCioatune pfite& presentlmventiorHarthe proceasicfl cdring dhataist hat
is appropriate.fpr use in.th rocess . of .the invention is_.-16 eq/ Kg or
mor o hegat | vermadoubTtie pisaly BHESHIR Betitn a b aparatise 84200 2076 BRA | o
PCD peghkg. IJM%G di20R8'd0 ﬁﬁHLﬁés. the charge potential is between -30 and -50
PCD ,ueg/ Kg. The units for the charge potential refer to m cro equival ent
per kg of material. The m ca conpound 20 used in Exanple 1 and shown in
Table 1, and, Figures 2 .to has a charge. potential of. -48 4 P eg/Kg. A
conpar i son ANAR BRaselcSh e Aleshnt JRveliich I Bredopdeis hisParariouRdbe
(nanely t al gprogesaustteaprdsent GR/eptioal ThisCEdmpasite kasl dparlali chaphictenstios Tabl e
1. Mca has a negative surface charge due to its structure. Mca has a very
| ayered st r $¢ichas abighdiensie strengthrand glasticity. (w partieslarhtheniegsilg srepgthal | i ne

Al 203- Si,Q2. . ' ' i j ' '
o 203 Sof2. 18 AR 6o BN 31 48k R 1O BUASH s bENGabel b
sheet and ofat MOD% fedongdtidh (VM100)iso @500 NPa;sbE800%0 blongatior (MBO(GY Usf ace

of the layer to have a negative char(%,e. 6 .
1.6-2.1 MPa; and at 500% elongation (M500) is: 4.0-4.8 MPa.

A further aspect of the invention is an article of manufacture made of the
25 composite prepared by the process of the present invention. These articles of
manufacture comprise of, but are not limited to, gloves and condoms.

The present invention also covers a method of manufacturing an article using
the composite prepared by the process of the invention. For example, the



A particularly suitable mca according to the invention is mca wth an

el ectrical conductivity of at least 73 mmho/cm |In particular, the

el ectrical conductivity is 73-150 nmholcm WMore in particular, the
conductivity is 80-100 nmrho/cm The mca used in Exanple 1, and shown in
Table 1 and Figures 2 5 to 4 has a conductivity of 92.6 nmho/cm El ectri cal
conductivity is the reciprocal of the resistivity of a material. The unit
for electrical conductivity is sienens per unit |ength. Another unit of
measure is mllimos per unit Iength. Both nmeasures are equivalent, i.e. 1
nS/cm= 1 mmho/cm It is neasured by a sensor that consists of tw netal

el ectrodes exactly 1.0 cmapart and 10 protrude into the m xture of water
and conpoun Wﬁfb% [ gt | ant
vol t age (V)Qlos apf)t ie ggrgﬂefﬁgﬁgﬁeﬂgﬁro é’gét'g’ﬁ dé?lerggtﬁr@;ﬁll'étﬁﬂ rren{%‘ﬁsj

f1 ows t hrougbndbmswat er due to this voltage and is proportional to the
concentration of dissolved ions in the water - the nore ions present, the
nore conductive the water, resulting in a higher electrical current 15
which is neasured electronically. Distilled or deionized water has very few
di ssol ved | @nef degcristion 6 theifiupddost no current flow across the gap (Il ow
EC). A conparison of the charge potential of mca with some other conmpounds
(nanely talc ground cal cium carbonate (GCC) and kaoline) is shown in Table
1. The i Bst FigHARL! used StWICHraAlsericle el ectrical conductivity for the

pur poses 20 UJE@ P e gt bIHIEHIO2InYFh thidknésd BFLARpbEIS FiREME ding

I nstruments L
htt p: / / ww. br ookhaven. ¢odefingat aslthe ad:mbbaef)pamt)f micxatided ger 100 parts

particl es/ zet apl us. ht rri 1; Tabl e showi ng the charge
potential and el ectric! Wﬁ?ﬁ!u@Y Wﬁ'gwaﬁﬂe 89S BBRpounds

M caTal c reChar. P :

/ KConduct i vi t%? 648. 3%%?9‘9@%%?&%@%2&#%@6@& ﬂﬁef“ %edlnpgr esent

i nventi 40 nmay be obt ai medefimed asetﬁeanlnmnbér pﬁparitsbfemlmaddw per 160ipartd i n the

formof particles. Ther re, anoth r rt| (iul ah{ aspect of the present
invention is that theg\/qbalifé Yo el ?E@ cais between 0.01 to 30
um In parﬁ%&elzﬂr t'E?fe%’t’@ffh%’I8§d|h§®neeléét¥cemb8uﬂjs§l106%“2(5\61'70%{1'8“
particul ar e average particle size'is 3-

particular, the size i808% uelﬂngah@n,prwm’tedl raTSerMﬂﬁﬁ f M20Berarsbnpt308es an

ddi ti onal f red
Compr essi on, 1 mpact . aleaRy- PIEEREPRG R DET GRS M R beriset o1 m

si ze redgction as usednﬂ@éguaea%eﬁeotpart%rmr&ébéﬂbw#éughmamluhwvglphh
particles of solids are cut or broken into smaller pieces.

Detailed description of the invention

One aspect of the present invention relates to a process for the preparation of
20 a composite material which has improved mechanical properties. The process
comprises the following steps:
a) providing a mica;
b) mixing the mica with an organic polymer; and
c) subjecting the mixture to curing.
25
Mica is a generic term applied to a group of complex aluminosilicate minerals
having a sheet- or plate- like structure with different composition and physical
properties. All mica form flat six-sided monoclinical crystals with a remarkable



In general, conpression is used for coarse, nedium or fine products;
attrition yields very fine products fromsoft, nonabrasive nmaterials.
Cutting gives a definite particle size and sonetines a definite shape, with
few or no fines. Sonetines, size reduction results fromthe attrition of a
particle by one or 20 nore other particles or fromintense shear in the
supporting fluid. Sone exanples of size reduction equi pnent include
crushers, grinders, ultrafine grinders, @nd cutting machi nes. Crushers do

t he heavy work of breaking | arge pieces of solid material into small | unps.
Ginders reduce 25 crushed feed to powder. An ultrafine grinder accepts
feed particles no larger than 6 nm the product size is typically 1 to 50 ~
m Cutters gj Mk i i i 44 i i | Bnkengt h.
5 Accor di ng vaaP ih (e eklioior dtgbee,itas, ARfcheperitsitiohn 16 oaRl, SoftC

aver age aspdénto opticallyf flatn filfis1 Micas pssesses same cof the mbet awdstapdingspect

ratio is froam=20:1.to 5Q:1, Even re.in particul t he average aspect
ratio is aodembpaiond 2 Shemicl FvEicell BEEH, hpanel M BREETER o
the particl erégertigs, Which ke not fAMRY inGRamp BT coAipountsf ers to the average
of an entire population of mca. In a situation where the particle is not

uRi form 5t Ihe aspect ratio is obtai ned by meafsuri ng the | argest di ame]terfof
the par pose ertodiaf sUEHB TRk raioEhf B nedineBUBAEI I 4 WilF & oL o
aspect, the gﬁgﬁmi $urfaceofelédtfical patariapr StefaceOelstiidal Ogotedtialt @¥nAbe03,

4- 10% K20, optionally inpurities. In E)arti cul ar, the conposition of
Si 02 is 529ymeamredin mamzways byosairriatiomto ethexapeasures,of wharge.neer the

inmpurities ar 1-.0 439 = 0. : Q 03
(0041, 0% Brvaiaplhtliny 15 surtRe clebidt ooilntchibs gotethet By sidaeifil’
m ca. dHowevelne helwrgeypbtmttiat csljcfachaahagget rdensim)][ amihrg ithei ZetafPoteatiali ca
according tg the inventjon is withint SCo of the present invention. 20
Accor di g t bk CMaRSISEIred: P 1 0Bk AYaTR TSty LE: ddka HOWaYer: o t o
However, an M%ﬁ' } iyl i \ Wiwent i on
is accept ab?ég. er\}ia%: ﬁa?ﬁﬁ%&g/shu@hﬁstﬁgtsd” g?@%bﬁ%{r@ibbi%ﬁ%lgglgbﬁﬁwgér gﬁgg%? H?t ?:‘lul at es
whi ch have a PBadicle ChatgeoDetempgrd@CINdey Mutek kcal so known as pot ash-ni ca.
Sericite is a nuch softer formof mca and it is therefore much easier to
grind it into a 25 snmaller particulate size. Another feature of sericite

Lo "S5 ST R be R Rts SRR e o 00, |
a very speciifiventionl iscufl @r PED gegf .orAmoge rragativeofn tpartigulger thei chalges a
hi ghl'y negatpio <=-(?ntlsalllrisf (e:ﬁvecer}\a-r—gg and —-70 PCD peg/Kg. More in particular, the charge
potential is between -30 and -50 PCD ueg/Kg. The units for the charge
potential refer to micro equivalent per kg of material. The mica compound
20 used in Example 1 and shown in Table 1, and Figures 2 to 4 has a charge
potential of —48.4 PCD peg/Kg. A comparison of the charge potential of mica
with some other compounds (namely talc, ground calcium carbonate (GCC)
and kaoline) is shown in Table 1. Mica has a negative surface charge due to
its structure. Mica has a very layered structure as can be seen in Figure 1 with
25 the highly crystalline Al,0O3-SiO,. The negative charge is due to the
substitutions in the mica crystal structure. The substitution of AI** for Si*" in
the tetrahedral sheet and of Mg?* for AI** in the octahedral sheet both cause

the surface of the layer to have a negative charge.



9 Any organic polyner known in the art, or developed in future, which may
be m xed with mca for the preparation of the conposite material of the
invention, may be used and is within the scope of the present invention.

For exanple, the organic polyner nmay be natural and/or synthetic rubber, in
particular, 5 rubber latex. Natural rubber cones fromrubber trees. Rubber
trees are either native trees (those that grow naturally) or hybrid trees

t hat have been organised in a rubber plantation. Latex output is usually
much greater fromhybrid rubber trees. Latex is the white, mlky liquid
that flows fromthe tree when the tree bark is scored or shaved and fl ows
into a collection device that 10 is attached to the tree. Increasingly,

many kinds af paeduiaty CsuitabRE MR ab8ordthd® te dthee thvdrifonS IR Maice: withnaRet i ¢
rubber conprises of polyisoprene, polyurethane, polybutadiene,

emul si on- st plestica gendustivity @hirtr least 73l ownhe/ce- Ipupadicstes, e relettecal

Pnvint s on. - saSutREits 258y R, BB seMisatolc ol SARERIVAY 1 98 PRES""

net hods desefimAb/ten. e hiicaraked sy ExBRiplE 1! uh@%howsn%m@tﬁaﬁd Pighréd 32 and
6,613,838 herein incorporated by reference). Pol ?/I soprene is one of the

nost prePer t@dt pgasy mercongdyetivity jof 592: ﬁemmm/cm nFlegtriaa) eandugtivibialis 2iher ubber

as well as i S f I

o1 ongat i on paPRSEbF e PERR' 4t ifieial ThE Uit GR etifer BBl .
20020173563 sigmers pef unmrlengthl Arlother mit&rfeﬁéaéurewmﬂhﬂﬁmapdr anif Emigth.

polymer are m xed in step b) of the process of the 25 invention. After

m xi ng, the Brﬂ"'&zﬁ"??aﬁ'-{re%laé% eﬂBW@{%t .t hendam) 'SlWﬁ"@h%%mr # 'ﬁdnwe%bd’el | e
and form a §Qﬁ§'or”1ﬁ%[‘r d?}]s:étﬁ ?.CrHét%ﬁ el?ctFBo%% B%&t\f @t&ﬁr el yer
i gh neg

m xture is talned ative surface energ he m'ca pulls the
rubber pol ymmtrurlmlm th:e)mlxsture obwater amsmmpMWMOsb Iebedmmj&dwdwam\d@ t he

m ca and for i%ess interface \Bet vveeﬁéi Wo corrponents

Thr ough the'§ raretaphypltage (\hds @pplie §°E%§nt eei%ﬁ kxles. Ay

promote fur teib‘trtrlﬁloélﬁ'réﬁtnlﬂl)gﬁkf\‘r’]é atﬁ[)?%qi\d'tﬁé Wé‘t'erp&’u "B trﬁ d:h%é fﬁﬁﬂt fae

rubber poly resul nol ecule elng
hi gher degr peopdrtionalde-the wonagntrationsofdipsolved I.dl'tSrInéhb(WBtG’Eﬂthe mee ions

roportion of m added t IS 0%.0 total . mxture. In
o Frcul ar, PredantaBots sondidle theatet JBaATNG 4o Hidfer SeBiricl EWMetca and
organic 190| WHith i$ heeddure8 SEledPonitallyt r[ﬂétllfééiWBI‘ iqeforized Qmtef haddidiy féﬂ' cium
nitrate, CaNO3 to the mxture of stép b). The CaNO3 acts as a coagul ant,

whi ch convedissoives ipng@nd s thene is @Imqafmo cwrenmfIOWaamess the gap .ﬁlopaECi) cul ar,

it ur o Car'k COPRTEPA S the°auBasQelidESt, Hicd, Wil 3Pt ST, Smediigie.

However, anyn@nbBrtalt:; igpdbusdthlciih @brbma:tel(@@bj)earfd%dm@) fsashdvm |rpTr95|@nt
i nvention may_be used. These include, but are not limted t al um ni um

nitrates, cdk thﬁdﬂéwmﬁﬂﬂésefi:l%@eﬁﬁﬂf%ﬁ@ e'ﬁﬁ*@ﬁé‘sﬁﬂﬂﬂﬁ't"ﬁhf@ th&'&“ﬁ@@@ém um
chl ori dgnan il T P

subj cct 2hg Hhee: pIeiPnt dReefE Ho the, ZetaBHRTIBRMHLLN heORL THy.

any suitabl mﬂpr//wwwrtuteoklhampem akipredicts/zetaepotentialdcolivimabss. For exarrpl e
step c) of the, net hod invention is 20 carried out at a tenperature
bet ween 90 M'Q%Eeﬁe@ tﬂg)l od of 20-90 minutes. During the curing stage,
the mca particles get enbedded inside the polymer matrix and therefore
beconme a part of the entity of the polynmer and forma conposite. It should
be noted that the mca added is not affected by the thermal processing as
m ca ca%resi st high tenperatures of 600 to 900C,

30



25 depending on the type of mca. Further, mca has a | ow heat conductivity
and excellent thermal stability and therefore it may be exposed to high
tenperatures wi thout showi ng any noticeable effect. Curing is al so known as
vul cani sation. Curing produces chem cal |inks 30 between | oosely coil ed

pol ynmeric chains and renders the organic pol yner 11 inpervious to
noderate heat and cold. In the case where the organic polyner is rubber,
vari ous other compounds are added during/the curing process. The additiona
conpounds that need to be added woul d be known to soneone skilled in the
field of rubber processing. For exanple, hard rubber is cured 5 rubber in
whi ch 30% to 50% of sul phur has been m xed before heating; soft rubber

usual 'y contrabls 1! Tabld SRowh1g the %Hh%@boté{tfﬂraﬁd"@le%ﬂlié’%})%o tN‘iﬁPer (and
usual ly an &c or, e.g., an aniline conpoun to shorten the
time or |ower the heat” necessary for curing) are m xed, the conmpound is
usual |y placed in nmoulds and subjected to heat and pressure. The heat nmay
10 be applied directly by steaMicdy |st Talor heatGeC nouKdelingy hot air, or by

hot water. [CuChaggepotentialP DE AT 13B§d W T gerffai_fijperoxi des, ganma
radi ation, and(pGDQIeth her| organi ¢ conpoupds. The finished product is not

£

sticky-li ke Tavgstieivityd0ES| N@b g1ardeRg 9 U1 Cpi gt or faen much except
Wi th great [heat (mhﬁo‘i‘énﬁgti c, spriwngi ngm%glck inﬁ')gshang' en def or ned

i nstead of IS Temarmng deformedas unvutctanized—Tubber—does, is highly
resistant to abrasion and to gasoline and nost chemcals, and is a good

[ nlsul at 0§ aQ'alienﬁticaelLseUr in:itig% medeﬂufagtveh;&mdnbg)rwé Zoﬂtbmerig ey ifenmn adf )
vul cani zati on chem stry, e r 8/.111999). 20 According to another
aspect, thePRHIRSR i%n"‘éﬂoggd@rué\égo\?pﬂlﬁ ferm fphpdiglasy Therefarec another

descri bed a I ' r 0 i .~gThe
Composi t e pf AUl FeeTieh thé predeht Rveriidr b i spragec Bl B8 o

i mproved t ensich és betwaem G.0Artd/30r peh dstparticylar, lthe avdidgequartioletdizesis 1-16
conposite is also very thin (Figure 2). The inprovenent in tensile strength
25 can be seem.iMonei igupartigular theeaveragelipagtiole sgesist 3-10hg ranbuen nadreninca
added (il_ﬁ part@@_efh 100 paéts of rubber by weight, denoted by the units
“phr' . THi s PRECURICINGRIES iRa #M-US Pat ent Application 20040069388, herein

i ncorporated by reference. The el astic nodulus has al so increased as a
result of the addition of mca, as can be seen fromFigure 4. These

charact er i sfhhespmisent imwenticl faethar senigrisekoat daeiona stép @fF tre@iicihfether gani ¢
polymer (i.e. rubber) is now 12 shared with the mca particles

i ncor por at e@Vefagendapilgngize afhanisauby mampressign; impagt uattrilion. heukbingsi | e
strength is C Lanal BINsidat g4 t red by
W sons | nstC Pﬂﬁgn S @Eﬁ"ﬁ@ﬁ gé‘r%%r at H%/%,"gégﬁtt%"}]gg %S%\GSLE;%@” r&%?éjfté‘%ﬁq'si

15  suitable way in which particles of solids are cut or broken into smaller pieces.

In general, compression is used for coarse, medium, or fine products; attrition
yields very fine products from soft, nonabrasive materials. Cutting gives a
definite particle size and sometimes a definite shape, with few or no fines.
Sometimes, size reduction results from the attrition of a particle by one or

20 more other particles or from intense shear in the supporting fluid.

Some examples of size reduction equipment include crushers, grinders,
ultrafine grinders, and cutting machines. Crushers do the heavy work of
breaking large pieces of solid material into small lumps. Grinders reduce
25 crushed feed to powder. An ultrafine grinder accepts feed particles no larger
than 6 mm; the product size is typically 1 to 50 x m. Cutters give particles of

definite shape and size, 2 to 10 mm in length.



5 Tensile strength is an inportant characteristic for a material that is
going to be stretched or cones under tension. The tensile strength of a
material is the maxi mum anmount of tensile stress that can be applied to it
before it ceases to be elastic. To nmeasure tensile strength, a sanple of
the polyner to be 10 neasured is stretched using a machi ne such as Instron.
Thi s machi ne cl anps each end of the sanple and stretches the sanple. Wile
the sanple is being stretched, the machi®e neasures the anount of force (F)
that it is exerting. The force being exerted on the sanple is then divided
by the crosssectional area (A) of the sanple to give the stress ( ~). 15 F
=6 A The anount of force exerted is increased until the sanple breaks. The
stress needed to break the sanple is the tensile strength of the material.
El ongation is another inportant characteristic, which in many cases 20
conpl enent s Ackerding to axfuttber gspmtdtm mjpa ofethednegntonsmayrigvie. aiv average

br eak somet AERBEL TSR ep B RO . TS RBHi o i1e aVeradashct i BiTon.
def or mat i on 2pef 056 1¢ E¥BAMbR mfmﬁcmar Qﬁé{ta%i%et Medﬂrﬂ% &eﬁﬁ&ﬁ?engt )

El ongation i s usual |y measured in terns of a percenta ere t
of 25 the péatios defingd @sathecratiot of ﬁ\esduameiaeof the nastlale\todbe thickniass.

vl ongat i on srace Sendt il SRty Hetalilofdh bhile R fiion Blpwed 'nlgﬁe'

el asti c nodglteatiore aferesthbopantield |sanaﬁumfmh i) abpéttstatide fsObBRIinEN b Ty i's
cal cul ated by dividing the stress by the elon atlon The conposite of the

present |nvéTI‘RQ%'rﬁ'nBatBeé?rgéﬁfs‘ij'ﬁg‘eé@'r@frtbﬁm%ﬁlt‘éq’ the thicknesss 25 MPa,

el ongation at break preferably of 700-1000% and el astic nodul es preferably
of 0.5-0.9 MPa at 100% el ongation (MLOO), 1.6-2.1 MPa at 300% el ongati on
(MB0OO) aod Ar@ rAicd dfRmyatornfBsitioh @suﬁalbledm (N plrposdasfahdipn@sdr imventioar
aspect) the Eent |nvent n provides articles of manufacture nade of the
conposite p Oﬁﬁaaégsa partigwtar; askact, the. carppaesition afithe dvicar
manuf act ur e f V a8s_Apyo, o an be
used for mar?ﬁ@ r?ﬁ?ﬁr?g@% glb)f ?gl e /f%‘q)%@ah dos ' :énsq é%@%&?ﬁ'g?gastl C.
It will alsdn bertmdﬂarnt!mgeomposmomw Si0e i1 62 %0 rihatf oft AlL,O; i Bb¥%dand thatl gfs. The
present inveniion,al i des a. .nethod.o f ur.i ng jcle 15
usi ng the cgf]féo‘?l @2’ Mﬁﬁ?ﬁ IBpuriigs ;?F%Ekégé @T‘br?%idﬁé@d\pgyow iaad:?q)cul ar,
the nmethgd ¢f 20mBYS)AHIO,N@.HMABS preeratily a9 I—W site
may be usedQ?n an';7/|EI sﬁ#agr@ matfok%d for étk?le p?z’glﬁhleon 0 Qger?c!';{?ﬁg rTiP,g
manuf act ur e Exampléi ¢his heatgrali oniea. nddnwe\ter, banyt symigetice| mica chaving dhet hi n.
For exanpl e, the,nethaod accor.din IS enbodi.nent i.pncl udes the t hods
20 descrlbeghﬁgfctg'siygtsé)ﬁ eﬁ'"%ﬂ?g%‘y%' °6ﬂ?§ 'wat'oﬂéslyﬁ{iﬁrl‘] eAB?ﬁR%%‘?E‘Sn
20030216701 présareiinventieal por ated by reference. The articles of the

i nvention are particul arly advant ageous conpared to simlar articles known
in the art such as gl oves and condons. For exanple, 25 gloves and condons
that argyma e I t he

or esent 20y aicep R, 19 SRRt oddte HehRE, of REF HER iy W8 € e C e

i s higher. Fowever] ahyesyp:e‘ of hica thatri$ isaitablerforluse ibahe tpreseritadvéntion isar ge
extent w thout teg % Anot her advant age is that the resulti n<t:; gl oves 14
and condons acRgRta gite Anay cansist affinely groundedsmingial pariculateswhieh | s

| portant e, 98'%)%%! ldétrfoﬁﬁ aﬁﬂ?g%%gﬁicegllﬂ¥ea?s<Y"RﬁﬁNR3és’W$§ﬁlmle.5aﬁ%e 16%{1&??0

Al so, event e resu Icles are t are St

Wi thstand str mshasuﬁteloefosn raftroicadand fthie thetefenel mychFeadidreto, gtime itpintdhem of
the i sk smaller particulate size. Another feature of sericite that makes it suitable for
the present invention is that it consists of about 3000 or more layers of
aluminium oxide and silica oxide complex with a very specific molecular

alignment. As a result of this, sericite has a highly negative surface charge.



5 surfaces of gloves sticking together, making it difficult to put the

gl oves on, is also overcone as gloves nmade using the conposite materi al
prepared fromthe process of the invention do not have sticky inner
surfaces and have a smooth texture. 10 Having now generally described the

I nvention, the same will be nore readily understood through reference to
the foll owi ng exanpl es, which are provided by way of illustration, and are
not intended to be linmting of the preseht invention. 15 Exanples Exanple 1
M ca, which was manufactured by Sunshine Mneral Co.) Taiwan, R O C was 20
used in the "bongi ng" (coagul ation bath) process. In particular, the mca
that was used for this exanple was sericite. It had a charge potential of
-48. 4 PCD ~e@/ diganitdp@ipndr e@loWnCil theoavusH da\yélap@d u??utﬁréﬂm%ﬁfﬁaa;F%t her,
the average aspect ratio of the sericite particle was -1, based on a
popul ati on &hixe@Withi micader the: peaparatiarnofthe canaposite materiad of thepinyentiomt t he

surface of v bbe The ffects
of the addi :’ﬁ%nggfﬂr%(a an(\glv\efs?gv 'tlthﬂ" @{}a 39‘?#(0@!& Q‘P%sg’ﬁﬁ &é{erﬁ'ﬁé Fbﬁﬁé‘?% 'f ace
woul d not behacﬂngammep@ymﬁrlmby bey ¢latirel mairhsynthdfic Irdbbév, Sn%&ﬂ@ulﬁr
powdered 5 ,u mnica used I n the coagul ati on bath. The bath was made of

wat er and cmgﬁrde@&h@wr@br@bqwm&ﬁ@w rabb@atree&nﬁ\’ubberahr@es argl esithem
nitrate is AafRadHbAnt R 'tﬁatug,%bﬁ&ﬁvaﬁ b (@Bﬁgcnggg BRI Re been,

mul ti val ent I oni C |ons IS case

salts such asgaahseﬂmmubbtsrqmantauahcwmcdsmpm e us@allycmuichr greateraffordl so be
used. The CBV&E&&' tion of calciumnitrate in the bath was 10% Sever al

coagul ant f Beis rees cLatexpis tbe ‘Hp'tﬁﬁawméquﬁ’ethﬂ#ﬂlﬂws from the freea.
These for muil@fenofs t?é{bﬁﬁ@*é"krdr?g?a_ P Eﬁ%\gﬁd ARd -ﬁ%Wsein?o a BolILESH e lifl Wytat | ons

prepared for gl ove at1on
N|trateM)camammhe0m031020704103060 15 Experi mental Procedure

Cl eaned fornmers, made of ceramic in the shape of a hand gl ove) were di pped
into the prepared bath containing calciumnitrate and mca. Followi ng this,

the fOr”Erslﬂtﬁéﬁsﬁg!ye‘]'nﬂaﬁymkﬁd%v%grgyt/ Jﬁ%f%bappé@'mﬁy% proffical, Bdt

However, 20 the dryin epending on th m ca used,

and may eveegxampéhd symtieetiari nubbers ccamprisass. ofAf pelyisbpyene,, polyufethame,s wer e

di pped intop%lybutadiene, emulsion-styrene butadiene rubber, acrylonitrile-butadiene

15 rubber, polystyrene, polyacrylate, epoxide resins. For the purposes of the
present invention, any suitable synthetic rubber can be used. There are
various methods describing how to make synthetic rubber (US Patents
6,673,871 and 6,613,838 herein incorporated by reference). Polyisoprene is
one of the most preferred polymers due to its chemical similarity to natural

20 rubber as well as its physical properties such as feel, softness, modulus,
elongation and tensile strength (as described in US Patent Application

20020173563, herein incorporated by reference).

The mica and organic polymer are mixed in step b) of the process of the
25 invention. After mixing, the mica particles penetrate the emulsion organic
polymer micelle and form a stable mixture. In particular, a mica
particulate/rubber polymer mixture is obtained. The high negative surface
energy of the mica pulls the rubber polymer chains containing the unsaturated
double bonds towards the mica and form a tight seamless interface between
30 the two components. Through the transfer of surface charge, the mica is then



procured natural rubber latex m xture to formfilns. The resulting filns
were dried in the oven between 90 and 110C for various drying tinmes. The
reason for having various drying tines is to ensure that the surface of the
former is 25 well prepared for accepting the coating of the latex (or

pi ck-up). 16 Tensile test was then carried out on the dried filnms by

pul I'i ng dunb bell shaped specinens, cut fromthe filns, at 500 mm m n usi ng
the tensile testing machine (Instron). BOomthe results of the test,
tensile properties were evaluated. The results are shown in Tables 3 to 6.
5 The follow ng conditions were enployed: Drying Tines (m nutes): 20, 30,
40, 50, 60 Drying Tenperature : 110C Filler |oading (phr) : 0, 10, 20, 30

10 The uni t sppito Hrambtd Hirthre cRASLRKRHg g}&@%@@ﬁn%ﬂ%ﬁgaﬁm&f pubber.

Tabl e 3: Results show ng the properties e r’ adde
( For mul at i onutibestpotymbes Dhis DesultsyinTa iiggermolestilenkeing fétmedgiitn Mhigher

aEl ongati on r MPa) M300 (MPa) Mb0O
(MPa) 2022. 29%@2%78&%8%%%&&'."97822. 09503024. 7231262. 30. 79821. 18912. 14654022. 4

951270. 30. 75731. 41012. 30685022. 4701269. 60. 74661. 22282. 02096021. 2721205. 50. 4
8891.02681.9476 15 Table 4: Results show ng the properties of conposite
with 10 Bhr Ascriearticalarambediment the praperion)of miga mgidedria stemb) issfremst-| e

Strength 509 of the total mixture. In particular, from 3-15% and more in particular,
10%. In addition to mica and organic polymer, the process may further
comprise a step of adding calcium nitrate, CaNOj3 to the mixture of step b).
The CaNO3; acts as a coagulant, which converts the liquid organic polymer
10 into a wet-gel. In particular, the amount of CaNO; added is between 0 and
10% of the volume of the total mixture. Calcium nitrate is a good source of
multivalent cationic ions. However, any other metal salt which is suitable for
use for the present invention may be used. These include, but are not limited
to, aluminium nitrates, calcium chloride, zinc nitrate, magnesium nitrate,
15 magnesium chloride and the like.

The method of the invention further comprises subjecting the mixture of step

b) to curing. This step is carried out at any suitable or standard temperature

for the curing process. For example, step c¢) of the method of the invention is

20 carried out at a temperature between 90 and 120°C for a period of 20-90

minutes. During the curing stage, the mica particles get embedded inside the

polymer matrix and therefore become a part of the entity of the polymer and

form a composite. It should be noted that the mica added is not affected by

 the thermal processing as mica can resist high temperatures of 600 to 900°C,

25 depending on the type of mica. Further, mica has a low heat conductivity and

excellent thermal stability and therefore it may be exposed to high
temperatures without showing any noticeable effect.

Curing is also known as vulcanisation. Curing produces chemical links
30 between loosely coiled polymeric chains and renders the organic polymer



M aEl ongati on at BreakMLOO (MPa) M300 ( MPa) Mb0O

(MPa) 2025. 4551219. 90. 48881. 28852. 17123024. 7231214. 20. 63971. 30262. 26834025. 6
031248. 60. 72981. 45682. 23845024. 9021246. 20. 62601. 36422. 17426024. 4501242. 60. 6
4061. 27102. 1528 20 17 Table 5: Results showi ng the properties of
conposite with 20 phr added (Fornulation 3 of Table 2) Drying Tine

m nutesTensi |l e Strength M aEl ongation at BreakMLOO (MPa) M300 ( MPa) Mb0O
(MPa) 2023. 0941148. 40. 70981. 37102. 48193021. 2271154. 10. 49791. 29722. 26204018. 7
211115. 60. 55811. 18242. 24145020. 2161145. 40. 39791. 24132. 41176020. 5391191. 20. 4
4141.18352. 1682 Table 6: Results showi ng the properties of conposite with
30 phr added 5 (Fornulation 4 of Table 2) Drying Tinme m nutesTensile

Strength M akbenssiid @ mabiekite e aRd (CYRA)INVERE caSEWHEE the organic polymer
is rubber, various other compounds are added during the curing process. The
additional compounds that need to be added would be known to someone
skilled in the field of rubber processing. For example, hard rubber is cured

5 rubber in which 30% to 50% of sulphur has been mixed before heating; soft
rubber usually contains less than 5% of sulphur. After the sulphur and rubber
(and usually an organic accelerator, e.g., an aniline compound, to shorten the
time or lower the heat necessary for curing) are mixed, the compound is
usually placed in moulds and subjected to heat and pressure. The heat may

10 be applied directly by steam, by steam-heated moulds, by hot air, or by hot
water. Curing can also be accomplished with certain peroxides, gamma
radiation, and several other organic compounds. The finished product is not
sticky-like raw rubber, does not harden with cold or soften much except with
great heat, is elastic, springing back into shape when deformed instead of

15 remaining deformed as unvulcanized rubber does, is highly resistant to
abrasion and to gasoline and most chemicals, and is a good insulator against
electricity and heat (Fred Ignatz-Hoover, Review of vulcanization chemistry,
Rubber World, 8/1/1999).

20 According to another aspect, the invention provides a composite prepared by
the process described above. The composite can be further cured or cross-
linked. The composite prepared has many advantageous physical qualities
such as improved tensile strength and/or elasticity. In addition to this, the
composite is also very thin (Figure 2). The improvement in tensile strength

25 can be seen in Figure 3. Filter loading refers to the amount of mica added (in
parts) per 100 parts of rubber by weight, denoted by the units ‘phr'. This has
been defined in US Patent Application 20040069388, herein incorporated by
reference. The elastic modulus has also increased as a result of the addition
of mica, as can be seen from Figure 4. These characteristics are shown

30 because the load bearing effect of the organic polymer (i.e. rubber) is now



(MPa) 2017.9711197. 60. 43251. 22102. 42363016. 3531292. 50. 51941. 18442. 00634015. 4
821293. 70. 65621. 30102. 15405015. 5411297. 40. 55571. 13201. 95326015. 5441243. 10. 4
4311.16012. 0010 MLO0) MO0 and MBOO refer to the elastic nodulus at 100%
200% and 300% el ongation respectively. 10 Fromthe results obtained, it can
be seen that mca can be used in coagulant formul ation. The tensile
strength of the filns produced fromthe coagul ant containing 10 phr mca is
t he highest and the tensile strength ded2eases with increasing mca
content, because the mica only covers the surface of the 15 filns. Further,
this observation suggests that mca is reinforcing filler as its tensile
strength is higher than that conpared to no mca being added (Table 3).
Anot her obsgh¥aid With the! Ri¢a H&ﬁi&é@'li&@rb%t i@&ﬁ?&)cﬂ orIL' énérqggg\f‘%%ess

the sanme regardl ess of the mica content. Preferab gl oves
el ongat i on iuseddn naeasuringdthedensilaystremgtbliaithe conventiomsl INSTRON Materalt i on

18 k h I [e]! Resul .Sh h h i
substanti al Sotapt sy mohlruES: Pl MiRPES “Trshiiants, rRESR: Barirelim | s
the wettingCamomanaeysaef films from5 formers and strength inproved, but

the resulting filns also have a snooth surface so that no additional
coating Ps necessary. Thus by using the mica the glove manufacturers can

of ' compoor LSl slrBfiaf 8 e imeotihnte et (Bt A35aEra0hat Rofhg T8 YR )"
m xi ng the stretchedt br somesgamder feaklone Theatehsile strdpight lof o mdierian st thee to

curing. 2. The process of claim1l1l, wherein the orgéani c, polymer is natural
and/ or synt XUy, gmeunt of tensde siress hatgranche ppplied it beforetiheeasasder i s

rubber lateype dRiefic T éé‘iﬁésteﬁ w%h@g@t@'g’%%ﬁfeeio? thpiPél&Q{eEﬁ{oggerUbber

i s polyisoprene, polyurethane, p ene, Sl on-s I'ene
rubber, 1acr yheasured | is- stnétahied nesing b enactiine ysuol @ise Instany acThyis atnaghinad

epoxide resipns. 5. The prqcess of clains 1-4, wherein the mca is sericite.

15 6. The ppl}e%e%ee?h endl he samplgane stetahes the sample-dVAlg e sampla Bace

el ectrical ! a g h t L s r nore

negati ve. 7!%%' e%grég?gg’s%ﬁ{f’ e@ﬁg?ﬁ%%&%\%ﬁ%'%gi ﬁ{é: hg{octﬁgr(g(laﬁ 55%5? ﬁgéﬁlﬂs@ 16 to

-70 PCD pegkXerting. The force being exerted on the sample is then divided by the cross-
sectional area (A) of the sample to give the stress (o).

15 F_
A

The amount of force exerted is increased until the sample breaks. The stress
needed to break the sample is the tensile strength of the material.

Elongation is another important characteristic, which in many cases

20 complements the information provided by the tensile strength. Tensile
strength only provides information regarding the amount of stress needed to
break something. On the other hand, elongation is a type of deformation,
deformation being a change in shape to anything that undergoes stress.
Elongation is usually measured in terms of a percentage, where the length of

25 the polymer sample after it is stretched (L) is divided by the original length (L)
of the sample and then multiplied by 100.

L x 100 = %elongation

(o]



20 8. The process of clains 6-7, wherein the charge potential is -30 to -50
PCD Negl Kg. 9. The process of clains 6-8, wherein the charge potential is
-48.4 PCD peg/ Kg. 20 10. The process of clainms 1-10, wherein the mca has
an electrical conductivity of at least 73 mmho/cm 11. The process of claim
10, wherein the electrical conductivity is 73-150 nmho/cm 5 12. The
process of clains 10-11, wherein the electrical conductivity is 80100
mvho/cm 13. The process of clains 10-1233 wherein the el ectrical
conductivity is 92.6 nrho/cm 14. The process of clainms 1-13, wherein the

m ca has an average particle 10 size of 0.01-30 ,u m 15. The process of
claim 14, wherein the average particle size is 1-15 ,u m 16. The process

of clains 1¢mb$her‘/\l‘?§§@lc§f heasire" RIehd sl em‘éU&&‘Js' 5TI$e 18lastic ”Pno@i@ius-rhe
process of clai 16, wherein the averag er&artlc e sizeis 15 5, u m 18.

The process Mgasures how well & matadal sanpiesist rdgfarmatign. olt usedalculagpct Hoy

aver age par}ih\ﬁélﬁgl *éggggi@qqﬂgy%&%@éesm on, inpact, attrition, rubbing,

cutting and 5 of clainms 1- 18, wherein the average
aspect ratio of a mca 20 particle is from15:1 to 500:1. 20. The process

of clains lg'hevwmnmsﬂetdsfethmpnemnmmﬁrah heata ter Ie%tr@ng’eh p%féﬂa‘blyeoﬂ 135-f rom
20:1 to g{:%cess of clains _19-2 wherein the m ni rum

aspect gt i §50MP52§ rﬁ%‘&%g Ee3ks prgferably of Qa1 Qﬁ%e%%d slasticamegulus? 1 |

wherein the n 32-40%
Al 203, 4- 10‘9?!3?86]2%@5 he proggggbg?b‘q@étlsgw1\@grgpﬁﬁh@%‘?%ﬂagﬁo%t her
conpri ses i efngaticasM300) antlet.P+4o8 MiRa af 500%i etoRGatiosh@1800). t he i npurities
conprises at |east one of 0.1-0.3% MO 0.3-0.5% N20, 0.2-0. 5%Ca0 and

0.4-1.0% Fe 5. The r,ocess of claim wherein the S

CONposi t i on%\ ﬁomz agnpggperlgs% L, The Bf%ﬁé nyentien,; P@Vﬁj?szé‘”"i}\?ﬁer@‘l n the
Al 203 corrpoménmacturb Mder fth8T¥m SR\ erein
t he K20 cor‘rq_om tioninmcais oﬁs'te-la'ltﬁg%roce?sé)%q‘&%?%ﬁg?éilﬁgn“%rt her

conpri silfg tThe atielesaif raaduf@gtme asaNos rakbertglovéescotuconddémst Hmvste)ver 2be The

Vol umeof ¢ ReiRafe cah i Bsdy SOFRNE e FRY ahic® sBat (i 1o, BRAORG ¢ e

m xi ng of staag/dr)elabiic. pit Qmmréls@rbeoadmma%edmé hetﬁé)tp@bdmatwnlléﬁthnﬁ-ﬁdll@al
1-50% 20 31.  The process of claim 30 erein the proportion is from

3- 15% articles.

The present invention also provides a method of manufacturing an article

15  using the composite prepared by the process described above. In particular,
the method of manufacturing gloves and/or condoms. However, the
composite may be used in any suitable method for the production of an article
of manufacture, in which the article needs to be strong, elastic and/or thin. For
example, the method according to this embodiment includes the methods

20 described by US Patents 4,817,593; 6,673,404; US Patent Application
20030216701, herein incorporated by reference.

The articles of the invention are particularly advantageous compared to
similar articles known in the art such as gloves and condoms. For example,
25 (gloves and condoms that are made from the composite material prepared by
the method of the present invention are more able to withstand stress as its
tensile strength is higher. The articles of the invention can also be stretched to
a large extent without tearing. Another advantage is that the resulting gloves



32. The process of clains 30-31, wherein the proportion is 10% 33. The
process of clains 1-32, wherein the curing of step c) is carried out at a

t enper at ure between 90-120C. 22 34. The process of clainms 1-33, wherein
the curing of step c) .is carried out for 20-90 mnutes. 35. A conposite
prepared according to any one of clainms 1-34. 36. The conposite of claim
35, wherein the conposite has a tensile 5 strength of 15-25 MPa. 37. The
conposite of clainms 35-36, wherein the ddnposite has an el ongation of

700- 1000% 38. The conposite of clains 35-37, wherein the conposite has an
el astic nodulus of 0.5-0.9 MPa at 100% el ongation (MLOO), 1.6-2.1 MPa at 10
300% el ongati on (MBOO) and 4.0-4.8 MPa at 500% el ongati on (Mb00O). 39. A

conposite ! } I r ThfkO; aj.m 39,
Wherein the oo Sondas, (RGE 76 IRELP B8, M ThoincldSE” RRASHYR ynEhtls
conposi t e ofimpbeantesyecidly intthe case tdf glavespesint sy heslical ptactitionegatAlsy, of
700- 1000% T gsite of clainms 39-41, wherein fhe conposite has an
el astic n:)di%l%ﬁg @guéﬁg&% ESPRING, ArCiRs, ALg (;rﬁ'aattri‘% 3{?/&%{") able tg. ﬂ'thsﬁﬂg at
300% el ongatstress (dkOBk Qt'ﬂé*tcﬂea'\ﬁ'tﬂ%d‘t’%aﬁhg5%%@P,OWFVGBTeﬁ1NEP% ider The
conposite of clains 39-42, wherein the organic polynelf 1s natur a? and/ or
synt heti & r §oHfaees afigloyes siskipgstogether, miaking it 8ifficittaeput thieeglovdsben, iss

bb | 45 i f, clai 39- 44 . i icite.
05 ae The. ol Beprtls SRR wBlascl S ind b odierinatelial s "o nce
el ectrical piod proceds o atalim@ntivn iR e Havbestickd! inAér slifabSd andeRaVe /ator

nore negative, and/or an electrical conductivity of at least 73 mrho/cm 5
47. The comsf¥atl teftuia. ai ns 35-46, wherein the conposite can be further
cured or cross-linked. 48. An article of manufacture nmade of the conposite
of clainms 35-47. 49. The article of claim48, wherein the article is a

gl ove. 50. Hewirey howl gerdrally diestritfed tieeineentidmethardarmeé avill Heamers ég4aily10 51.
A et hod of nuf acé%i ng, an_article usi n? t he conposite of clains 3%’50.
A A A A . AURderstoed fhropgh fefetence to the following examples, which are provided

- by way of illustration, and are not intended to be limiting of the present
invention.

15
Examples

Example 1

Mica, which was manufactured by Sunshine Mineral Co., Taiwan, R.O.C. was

20 used in the “Donging” (coagulation bath) process. In particular, the mica that
was used for this example was sericite. It had a charge potential of —48.4
PCD peg/Kg and an electrical conductivity of 92.6 mmho/cm. Further, the
average aspect ratio of the sericite particle was 40:1, based on a population of
sericite particles. Mica was used to form a composite at the surface of the

25 (glove (vs. in the bulk of the latex rubber). The effects of the addition of mica
were to cure the latex so that the rubber surface would not be adhesive or
sticky, yet be smooth.
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15  Experimental Procedure

Cleaned formers, made of ceramic in the shape of a hand glove, were dipped
into the prepared bath containing calcium nitrate and mica. Following this, the
formers were dried in the oven at 90°C for approximately 20-30 min. However,
20 the drying time may vary depending on the type of mica used, and may even
extend to 60 min in some cases. After drying, the formers were dipped into a
procured natural rubber latex mixture to form films. The resulting films were
dried in the oven between 90 and 110°C for various drying times. The reason
for having various drying times is to ensure that the surface of the former is
25 well prepared for accepting the coating of the latex (or pick-up).
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machine (Instron). From the results of the test, tensile properties were
evaluated. The results are shown in Tables 3 to 6.

The following conditions were employed:
Drying Times (minutes): 20, 30, 40, 50, 60
Drying Temperature : 110°C
Filler loading (phr) : 0,10, 20, 30
10 The units phr stand for the parts of mica added per 100 parts of rubber.

Table 3: Results showing the properties of composite with 0 phr added
(Formulation 1 of Table 2)

Drying Tensile | Elongation M100 M300 M500
Time Strength at (MPa) (MPa) | (MPa)
(minutes) | (Mpa) Break (%)

20 22.234 1297 .4 0.8035 | 1.1782 | 2.0950

30 24,723 1262.3 0.7982 | 1.1891 | 2.1465

40 22.495 1270.3 0.7573 | 1.4101 | 2.3068

50 22.470 1269.6 0.7466 | 1.2228 | 2.0209

60 21.272 1205.5 0.4889 | 1.0268 | 1.9476

15 Table 4: Results showing the properties of composite with 10 phr added

(Formulation 2 of Table 2)

Drying Tensile | Elongation M100 M300 M500

Time Strength at (MPa) (MPa) | (MPa)

(minutes) | (Mpa) Break (%)

20 25.455 1219.9 0.4888 | 1.2885 | 2.1712

30 24,723 1214.2 0.6397 | 1.3026 | 2.2683

40 25.603 1248.6 0.7298 | 1.4568 | 2.2384

50 24,902 1246.2 0.6260 | 1.3642 | 2.1742

60 24.450 1242.6 0.6406 | 1.2710 | 2.1528

20
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formulation. The tensile strength of the films produced from the coagulant

containing 10 phr mica is the highest and the tensile strength decreases with

increasing mica content, because the mica only covers the surface of the

films. Further, this observation suggests that mica is reinforcing filler as its

tensile strength is higher than that compared to no mica being added (Table

3). Another observation is that the elongation at break remains more of less

the same regardless of the mica content. Preferably, for gloves a low

elongation is not good and too high an elastic modulus at 300% elongation
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5 formers and strength improved, but the resultmg films also have a smooth
surface so that no additional coating is necessary. Thus by using the mica the
glove manufacturers can save time and cut the costs.
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Claims

1. A process for the preparation of a composite material comprising the

steps of:

a) providing mica;
5 b) mixing the mica with an organic polymer; and
c) subjecting the mixture to curing.

2. The process of claim 1, wherein the organic polymer is natural and/or
synthetic rubber.

3. The process of claim 2, wherein the rubber is rubber latex.

10 4. The process of claims 2-3, wherein the synthetic rubber is
polyisoprene,  polyurethane,  polybutadiene, = emulsion-styrene
butadiene rubber, acrylonitrile-butadiene  rubber, polystyrene,
polyacrylates and epoxide resins.

5. The process of claims 1-4, wherein the mica is sericite.

15 6. The process of claims 1-5, wherein the mica has a negative surface
electrical potential measured by charge potential of =16 PCD peg/Kg or
more negative.

7. The process of claim 6, wherein the charge potential is —16 to =70 PCD
Meg/Kg.

20 8. The process of claims 6-7, wherein the charge potential is =30 to —50
PCD peg/Kg.

9. The process of claims 6-8, wherein the charge potential is —48.4 PCD
Heg/Kg.

6
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10. The process of claims 1-10, wherein the mica has an electrical
conductivity of at least 73 mmho/cm.

11. The process of claim 10, wherein the electrical conductivity is 73-150
mmho/cm.

5 12. The process of claims 10-11, wherein the electrical conductivity is 80-
100 mmho/cm.

13.  The process of claims 10-12, wherein the electrical conductivity is 92.6
mmho/cm.

14.  The process of claims 1-13, wherein the mica has an average particle
10 size of 0.01-30 um.

15.  The process of claim 14, wherein the average particle size is 1-15 um.

16.  The process of claims 14-15, wherein the average particle size is 3-10
Lum.

17.  The process of claims 14-16, wherein the average particle size is
15 S5um.

18.  The process of claims 1-17, further comprising a step of reducing the
average particle size of mica by compression, impact, attrition, rubbing,
cutting and/or milling.

19.  The process of claims 1-18, wherein the average aspect ratio of a mica
20 particle is from 15:1 to 500:1.

20. The process of claims 19, wherein the minimum aspect ratio of a mica
particle is from 20:1 to 50:1.
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24. The process of claim 23, wherein the impurities comprises at least one

of 0.1-0.3% MgO, 0.3-0.5% N20, 0.2-0.5% CaO and 0.4-1.0% Fe0s.

25.  The process of claim 22-24, wherein the SiO, composition in mica is
52%.

10 26. The process of claims 22-25, wherein the Al,O3 composition in mica is
35%.

27.  The process of claims 22-26, wherein the K;O composition in mica is
6%.

28. The process of claims 1-27, further comprising the step of adding
15 CaNOj3 to the mixture of step b).

29. The process of claim 28, wherein the amount of CaNO3 is 0-10% of the
total volume of the mixture.

30. The process of claims 1-29, wherein during the mixing of step b) the
proportion of mica in the total mixture is from 1-50%.

20 31. The process of claim 30, wherein the proportion is from 3-15%.
32.  The process of claims 30-31, wherein the proportion is 10%.

33. The process of claims 1-32, wherein the curing of step c) is carried out
at a temperature between 90-120°C.
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for 20-90 minutes.

35. A composite prepared according to any one of claims 1-34.

36. The composite of claim 35, wherein the composite has a tensile
strength of 15-25 MPa.

37. The composite of claims 35-36, wherein the composite has an
elongation of 700-1000%.

38. The composite of claims 35-37, wherein the composite has an elastic
modulus of 0.5-0.9 MPa at 100% elongation (M100), 1.6-2.1 MPa at
300% elongation (M300) and 4.0-4.8 MPa at 500% elongation (M500).

39. A composite made of mica and organic polymer.

40. The composite of claim 39, wherein the composite has a tensile
strength of 15-25 MPa.

41. The composite of claims 39-40, wherein the composite has an
elongation of 700-1000%.

42. The composite of claims 39-41, wherein the composite has an elastic
modulus of 0.5-0.9 MPa at 100% elongation (M100), 1.6-2.1 MPa at
300% elongation (M300) and 4.0-4.8 MPa at 500% elongation (M500).

43. The composite of claims 39-42, wherein the organic polymer is natural
and/or synthetic rubber.

44. The composite of claim 43, wherein the rubber is rubber latex.

45, The composite of claims 39-44, wherein mica is sericite.
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49.  The article of claim 48, wherein the article is a glove.
50. The article of claim 48, wherein the article is a condom.

10 51. A method of manufacturing an article using the composite of claims 35-
50.



