10 SEP 2003 1 COWCST- T -1ONS FIELD OF THE | NVENTI ON' The present

i nvention relates to-EPDM conpositions containing certain carboq{gkﬁ§§%
whi ch’ when extruded or shaped have either a high glass finish or 003
textured matte finish. BACKGROUND Carbon bl acks have been widely utilized
as fillers and reinforcing pignents in the conpoundi ng and preparation of
EPDM conposi tions. Carbon bl acks are generally characterized an the basis
of their properties including, but not limted to, their surface areas,
surface. chem stry, aggregate sizes, _and _particle sizes. The properties of
carbon bl acks are analytically determ ned by tests known to the art,

i ncluding iodine adsorption nunber (12No .) and di butyl phthal ate
adsorption (DBP). Her eSiiaN BT g ALPALLS e ke

conposi tions yiel '

extruded or shaped. ] T Ol as3y ' —1To v
of reflectance, when viewed at any angle, in part due to the snooth nature
"of the surface. - Conversely, a textured natte finish has a | ow degree of
refl ectance due in part to the rugged nature of the surface. EPDM
conpositions with high glass or textured ;matte finishes are useful in

I ndustri al gﬁng tions_such as autonotive weather stripping. SUMWARY OF
THE | NVENTI FhaVe s WBVENEdEPDM conpositi ons contai ning certain
carbon bl acks thatThe elrdtepeoti | asvarasiaiy) glelBeeshi 8 H@H6 Cbmplext e
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y p pﬂé@@ elither anglggeglgss finish or a taxtured patte finish.
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BACKGROUND

Carben blacks have been widely utilized 2s fillsrz and
reinfcreing pigme@gs in the compounding and Freparzticn of
EPDM cecmpesitions. Carkben blacks are éenerally'characterizad
on the basis of their properties including, but not limitad
to, their surface areas, surface chemistry, aggregats sizes,
and particlg sizes. The properties of carban blacks are
analytically determined by tests known to the art, including
ilodine ad;orpticn nuxzber (I,No.) and dibutyl gphthalate
adscrptien (DEP). E |

Heretofore generally known carben black containing EPDM
compesitions yield prafiles having & dull and flat surface
f%nish when extruded or shaped., In cantrast, a smooth glossy

) finish has a high degree of reflectance when viewed at any

angle, in part due to the smooth nature of the surface. -
Conversely, a textured matte finish has a laow degree of
reflectance due in part to the rugged nature of the surface.
EPDM compositions with high gloss cr textured matts finishes
are useful in industrial 2pplicaticns such as automotive
Weather stripping.

SUMMARY QF THE INVENTION

We have discovered EPDM compesiticns containing certain
carkon blacks that yield profiles having either high gloss or
textured matte finishes when extruded or shaped. The EPDM

cemposigi i i
POsitlons comprise ethylene-prcpylene diene manomer (EPOM)



1 0 SEP 2003 2 and a specified carbon bl ack, which when incorporated into
the "EPDM- will provide articles having_ a desired textured matte &i E'Esh.
The amount of carbon bl ack in the EPDM conposition is such that t é it
conposition will, when extruded or shaped, yield profiles having a
textured matte finish. The amounts of carbon black utilized range from 100
to about 300 parts by weight for each 100 parts by weight of EPDM it is,
however, preferred to use anounts varying from about 150 to about 250
parts by weight of carbon bl ack per* I00 parts by weight of EPDM EPDMis
wel I. known and is conmmercially available froma variety of sources. The

vel | known and is co ai | abl L v cs.
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X1 Ng rubbers
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skill. i ntedeured ndntd eddtnirsdd matte fini sh EPDM conpositions of the
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- whi ch wills; however, preferred to use amounts varying from about 150
to about 250 parts by weight of carbon black per 100 parts by
weight of EPDM.

, EPDM is well known and is commercially available from a
variety of scurces. The EPDM ccmpésition of the present
invention may be produced by technidues generally known to
those of ordinary skill in the art for mixing rubbers er
Polymers and carbon black. As will be understood by those of
ordinary skill in the art the textured matte
finish EPDM compositions of the present invention are produced
after extruding or otherwise shaping the carbeon black-EPDM

mixture.

The textured matte finish EPDM compositions
cf the present inventicn are advantagecus for use in
applications where a - textured matte finish is
desirable. One . such application is autometive
weatherstripping.

Other advantages of the present invention will become
apparent from the following more detailed description ef the
invention.



yi.el da high gloss finish conprise EPDM and a carbon black selected from
the group consisting of carbon bl acks having a CTAB of about 10 nﬁ/‘gﬁgpm}
about 30 n2/g and a ratio of DBP/ CTAB greater than about 4, preferably a
CTAB of about 25 ml/g and a ratio of DBP/CTAB of about 5.3; and carbon
bl acks having a CTAB of about 30 n2/g to about 70 nR2/g and a DBP greater
than about, 125 cc/100g, preferably a DBP of about 125 cc/100g to about
1.60 cc/100g, and nost preferably a €TAB of about 47 nR/g and a DBP of
about 126 cc/ 100g. The EPDM conpositions of the present invention which
will - yielda textured-matte finish conprise EPDM and a carbon bl ack
having: a %W%WCWT@%WOT%Q%UTE@FQ and a ratio of DBP/CTAB
| ess ‘t han aboutTHe ErpMorehssabt Yorss CTAB of about 45 nR/g awdich ndtlilo of
DBP/ CTAB qf. abou .0, a nost_ preferabl a B b 1 nd a
ratio of L A£B %%g%bgg?sﬁ. infefl coligrise; E%@b%ﬁab?a-%%tﬁbg’?’tﬁrﬁé&ka
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extrual ng Qr apl . e amunts Cc on CKt e, | orfpar Into
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parts by Weirghtio cfr BBP/GIra8koperbdQ0 Padt samy aastin bHRROWS HrefsgaBly from
bty DRI 09y Do gy porythacl Bt s ety
\iNﬁl/gn't i on W{aﬁ'&? &éjﬁjﬁioﬁ'cé’ﬁ\%ﬁ'ﬂa&ﬁlﬁl 2 285 6 vé‘gogﬁé:ﬁ%gs cc‘):'r/ltlgjagp e
stabi | i zerbeudxild@sccatdos, W@ megt pgederably.a IGTEN e 02 PRBE 4 DM’GBdI nary
ski'll in bhe arpeds orusgbuk 195 tBgoepgration into, and during the
conposi 1 ons. e REDHT SRS ACRPE PBr e 15 ProtiLeet 1o 4y Raiddt known
to those Ggfedfdnteytekéd matrret Aenash ¢empprsrl EEPHg2 FPRVICAERRIOSLEFENs
i ncor por ahaR@ngabbenall 8€kihodda 0" BENQd About 70 m?/g and a ratio of
DEP/CTAB less than-about 1.5, preferably a CTAB of about 45
m?/g and a ratio of DEP/CTAB cf azbout 1.0, and most preferably
2 CTAB of about 67 m?/g and a ratio of DBE/CTAB of about 0.7.
The amount of carbon black in the compositions of the
present invention is sufficient to allow the EPDM compesition
to yield a profile having a textured matte
finish after éxtruding or shaping. The amounts of carbon
black to be incorporated into the EPDM compositions of the
Present invention range from 100 to about 300 parts by weight
carbon black per 100 parts by weight EPDM, preferably from
about 150 to about 250 parts by weight carbon black per 100
parts by weight EPDM.
The textured matte finish EPDM compocsitions
of the present invention may also cocnptain conventionai
additives such as oils, stabilizers, oxides, acids, curing
agents etc. known to those of ordinary skill in the art as
useful for incoerporation inte, and during the formaticn of,
EPDM compositions. .
The textured matte finish EPDM compositions
cf the present invention may be produced in any manner known
to those of crdinary skill in the art for producing EPDM
compositions incorporating carbon blacks. One method for
producing the textured matte finish compositions
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. conposi t

produci ng the textured matte finish conpositions 10SEP2004~ - 4 of the
present invention, utilizing a Banbury BR m xer, is as follows. ggf P 900
Banbury BR mixer 'is started and nmaintained at a tenperature of 4 Eg a
rotor speed of 77 RPM EPDMis added to the m xer and m xed for _
approximately 30 seconds. oil, and preferably zinc oxide and stearic acid,
or conpounds having simlar properties, are added to the EPDM and m xed
for approxi mately 2 additional mnutes. The carbon black is added to the

" mxture. and the tenperature of the mxing chanber is. cooled and
“mai ntained at a'tenperature of bel ow approxinately 1359 C. The _car bon

" black - EﬁDﬁPﬁ1RFEFénFslﬁﬁ%&ﬁPQQn'Ut&ﬁﬁFdﬁﬁnﬁt%¢§b9FﬂJ%?|%1ﬁﬁfes gnd®t hen

curi-ng agentiswar.e .added to the nixture. The resulting mxture is mxed for
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to the mixture. The resultlng mixture is mixed for
approximately 1 1/2 minutes while the temperature is
maintained at below approximately 135* €. The compound is

then discharged from the mixer and extruded, or otherwise
formed and coecled to form the high gloss or textured matte
finish EPDM compositions cf the present inventien. By way of
examplé, the batch compound may be extruded on a Brabender
extruder at 50 RPM and 100¢ C through a2 die having an opening
of 1 inch in width and 0.020 inch in height. This will yield
a profile having a textured matte finish.

Although one method for producing the
textured matte finish EPDM ceompositions of the present
invention has been described, the textured matte
finish EPDM compositions of the present invention may be
produced by other methods for producing polymer or rubber
compositions known to those of ordinary skill in the art.

The following testing procedures are wused in the
determination and evaluation of the analytical properties of
the carbon blacks utilized in the following examples.

The DBP (dibutyl phthalate adscrption wvalue) of the
carbon black was determined accoerding to the procedure set
forth in ASTM D2414. The INo. (iodine adscrption number) of
the carbon blacks was determined according to ASTM Dl5l0.
CTAB (cetyl-trimethyl ammonium bromide) abscrption value of
the carbon blacks was determined according to ASTM Test



« TFhe DBP (dibutyl phthal ate adsorption value) of the carbon black mqs]SEPznm
-~ determ ned according to the procedure set forth in ASTM D2414. The | 2No
(i odi ne adsorption nunber) of the carbon blacks was determ ned accordlng
to ASTM D1510. CTAB (cetyl-trinmethyl anmoni um brom de) absorption val ue of
t he carbon bl acks was determ ned according to ASTM Test 1 0 SEP 2003 - 5

. Procedure D3765-85. Tinting strength (Tint) of the carbon blacks was
detern1ned according to ASTM Test PRracedure D3265-85a. The CDBP (di butyl
pht hal'at e adsorption value) of the crushed carbon bl acks was determ ned
according to the procedure set forth in ASTM D3493-86. The effectiveness
" and advantBRREEBITe HE el | BVBRLNBNSTRRNYRe (TaPthef IHNEStI2RE® by t he
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RA3 and REkocddBZe &Q&p@%&tﬁehh 254 699bEokeg. carbon blacks, Cand D, were

utilized to.pr Uce, 0s

respectivel y-. %%a Eéc f%ﬁﬂggﬁfﬁﬁ% EVﬁBF@gﬁ?FS?EEH:QBei?%ﬁuﬁgeﬁlgﬁ“gloss
EPDM conﬁ@éﬂ{#Gn§UREBERE3IAH§tR§LEEFBy thespelléwity . eldmpleal ytical
properties of the carbon blacks A-F were as shown in Table 1 below Table
1 Carbon g%i%§§ ABCf D E F 1Z No. 406330352251 (ng/g) CTAB

(nQ/g)456? 47

Eighteen EPDM CcmpcSltanS were prepared 1nccrporat1ng
six different carbon blacks at each of three different locading
levels into EPDM. Carbon blacks A and B were utilized to
pProduce textured matte finish EPDM compositions of the present
invention RAl - RA3 and RBl - RB3, respectively. Two control
carbon blacks, € and D, were utilized to produce EPDM
compositions RC1 - RC3 and RD1 - RD3, respectively. Carbon
blacks E and F were utilized to produce high gloss EPDM
compeositions RE1-RE3 and RF1i-RF3,
respectively. The analytical properties of the carbon blacks
A-Y¥ were as shown in Table 1 below:

Table 1

Carbon ack

A | B c | b E F
I, No. 40 63 30 35 22 51
(mg/qg)
CTAB (m¥/g) 45 67 30 36 25 47
DBP 44 49 69 S1 132 126
{ce/100g) :
CDBP 43 45 59 72 77 83
cc/100g
Tint (%) 80 101 52 57 33 60
{DBP/CTAB 1.0 0.7 2.3 2.5 5.3 2.7

EPDM compositions RAl, RAZ, RA3; RE1, RB2, RB3; RC1l, RC2, RC3;
RDl, RD2, RD3; RE1l, RE2, RE3; and RFl, RF2, RF3 were prepared
utilizing each of the carbon black samples in amounts of 150
parts by weight, 200 parts by weight and 250 parts by weight



DBP 44496991132126 (CC/ 100g) CDBP' 43 4559727783 cc/ | oogT Tint T&éEPZWJ
(998010152573360 DBP/ CTABL. 00. 72. 32. 55. 32. 7 EPDM conposi ti ons RAL, :

RA3; RBI, R52, RB3; RCl, RC2, RC3; RDl, RD2, RD3; RE1l, RE2, RE3; and RFI
RF2, RF3 were prepared wutilizing each of the carbon black sanples in
anounts of 150 parts by weight, 200 parts by weight and 250 parts by
weight 10 S E P 2003 6 parts by' weight, 200 parts by weight and 250 parts
by weight in the EPDM Conpound Forpulation shown below in Table 3. The
carbon bl ack and amount by wei ght of the carbon black utilized in the EPDM
conposi tions. were as shown in Table 2. Table 2 EPDM COVPCSI TI ONCARBON
BLACKAVOUDT B BAEWGHERRALABD0 pRAZAZHY WRABADDS G rikB RS @ aRB2 BB Ow&BRE250

RELCISO g (Gl B alnb bR o Bt 3Al S BAeR B '0Y Tab1e 3. e

carkon black and amount by weight of the carbon black utilized
in the EPDM compositions were as shown in Table 2.

Table 2
EPDM COMPOSITICN| CARBON BLACK | AMOUNT BY WEIGHT
RAL A 150
RA2 A 200
RA3 A 250
RB1 B 150
RB2 B 200
RBE3 B 250
RC1 c 150
RC2 [~ 200
RC3 c 250
RD1 D 150
RD2 D 200
RD3 D 250
RE1 E 150
REZ E 200
RE2 E 250
RF1 F 150
RF2 F 200
RF3 F 250
- — e

TABLE 3 - EPDM COMPOUND FORMULATION

INGREDIENT | PART BY WEIGHT
EPDM ) 100
Carbeon Black 150/200/250
Sunpar 2280 0il 100
Zinc Oxide 5
Stearic aAcid 1
TMTDS 2.7
Butyl Zimate 2.7
Methyl Zimate 2.7
Sul fur 0.5
Sulfasan R 1.7

EPDM -EXXON VISTALON® 5600, manufactured and sold by
EXXON Corporation, Wilmington, Delaware:

Sunpar 2280 - A trademarked oil manufactured and sold
by Sun 0il Company:

TMTDS -~ tetramethylthiuram disulfide;

Butyl Zimate ~ a trademarked zinc



RE2E200 RE3E250 RF1F150 RF2F200 RF3F250 TABLE 3 - EPDM COVPOUND FORMULATI ON
| NGREDI ENTPART' BY WEI GHT EPDMLOO Car bon Bl ack150/ 200/ 250 Sunpar 2 280 SEP 2003
Q1100 Zinc Oxide5 Stearic Acidl TMIDS2.7 Butyl Zinmate2.7 Methyl Zimte2. W
Sul fur0.5. Sulfasan R1.7 EPDH - EXXON VI STALON 5600, manufactured and sold
by EXXON Corporation, WI mngton, Delaware; Sunpar 2280 - A trademarked

oi | manufactured and sold by Sun G| Conpany; TMIDS - tetranethylthiuram
disulfide; Butyl Zimate - a trademarked zinc 1 0 SEP 2003 - 7

di butyl di t hi ocar bamat e manufacturedsand sold by R T. Vanderbilt Co.

Met hyl Zirmate - a trademarked zinc dlnethyldlthlocarbanate manuf act ur ed
~and'sold-by R ‘T. Vanderbilt Co.; Sulfasan R - a trademarked 4,4' -

di t'hi odi nor phol BaButy patH fnda thecharied meakd akyubbBasand osoXd. by St Loui s,

M ssouri .. The EEDN&coggﬁagggaﬂ%ma% produced as follows. A Banbury BR

Methyl Zimate - a trademarked zinc
dimethyldithiocarbamate manufactured and sold by

R. T. Vanderkilt Co.:

Sulfasan R - a trademarked 4,4’ - dithiédimorpholine,
manufactured and scld by Monsante, Co., St. Louis,

Missouri.

The EPDM compounds were produced as follows. A Banbury ER
mixer was started and maintained at a temperature of 45° C
and a rotor speed of 77 RPM. ' EPDM was added to the mixer
and mixed for approximately 30 seconds. The Sunpar 2280
©il, zinc oxide and stearic acid, were added to the EPDM
and mixed for approximately 2 additional minutes. The
carbon black was added to the mixture and the temperature
of the mixing chamber was cooled and maintained at a
temperature of below approximately 135¢ C. The carbon
black - EPDM mixture was mixed for approximately 4 1/2
minutes and then the TMTDS, Butyl Zimate, Methyl Zimate,
Sulfur and Sulfasan R products were added to the mixture.
The resulting mixture was mixed for approximately 1 1/2
minutes while the temperature was maintained at below
approximately 135* C. The batch compound was then
discharged from the mixer and extruded on a Brabender
extruder at 50 RPM and 100°C. through a die having an
opening of 1 inch in width and 0.020 inch in height to
produce the EPDM compositions RA1-RF3 in the form of

profiles.



m xer* was -started and maintained at a tenperature of 450 C and a ro g
speed of 77 RPM EPDM was added to the mixer and nixed for approxi tgfﬁmn
30 seconds. The Sunpar 2280 o0il, zinc oxide and stearic acid, were added
to the EPDM and m xed for approxinmately 2 additional mnutes. The carbon
bl ack was added to the nmixture and the tenperature of the m xi ng chanber
was cool ed and nmaintained at a tenperature of bel ow approximately 1352 C.
The carbon black - EPDM m xture was m xed for approxinmately 4 1/2 m nutes
and then the TMIDS, Butyl Zimate, Methyl Zimate, Sulfur and Sul fasan R
products were added .to the m xture._ gThe resulting m xture was m xed for
approximately 1 1/2 minutes while the tenperature was mai ntai ned at bel ow
apprOX|nater 1350 C.. The batch conpound was then dlscharged fromthe

m xer  and extrudegoanvasBsapbenspect ot/ ey Linish RIEVeast 280°R2 through a
die having an opening of 1 inch in wdth and 0.020 inch in height to

pr oduce truiﬂﬂﬂumrmdnﬁ95|wasn55F¢31¥$%51n the formof profiles. 1 0 SEP
2003 B Upon vi sual inspen_ on. the EPDM profil es was

" RC1Dul | and Fl at RC2Dul | ] g

RA2 Textured Matte
RAJ Textured Matte
RB1 Textured Matte
RE2 Textured Matte
RB3 Textured Matte
RC1 Dull and Flat
RC2 Dull and Flat
RC3 ’ Dull and Flat
RD1 " | pull and Flat
RD2 Dull and Flat
- RD3 pull and Flat
REL High Gloss
RE2 High Gloss
RE3 High Gloss
RF1l High Gloss
RF2 High Gloss
RF3 High Gloss

These results show that the EPDM compositions RALl-RA3 and
RB1-RB3 of the present invention have a textured matte
finish whereas EPDM compesitions RE1-RE3 and RF1-RF3 have a
high gloss finish. iSamples produced with the control
carbon blacks, RC1-RC3 and ﬁFl-RFJ, have a dull and flat
surface appearance which is neither highly glessy nor
textured matte.

It should be clearly understcod that the forms of the
present invention herein described are illustrative only

and are not intended to limit the scope of the invention.



RDIDui | and Flat RD2Dul|l and Flat RD3Dul |l and Flat RE1H gh G oss RE2H gh-
* d oss RE3H gh doss RF1Hi gh G oss RF2Hi gh d oss RF3H gh d oss Thesé ¥ Buins
show t hat the EPDM conpositions RAl -RA3 and RBI-RB3 of the present
invention have a textured matte finish whereas EPDM conpositions RELl- RE3
and RFl -RF3 havée a high gloss finish. sanples produced with the control
carbon bl acks, RCI-RC3 and RF1-RF3, have a dull and flat surface appearance
which'is neither highly glossy noLgtextured matte. It should be clearly
understood that the fornms of the present invention herein described are
~illustrative only and are not intended to limt the scope of the
i nvention. .10 SEP 9 CLAIM5 1. An EPDM conposition conprising EPDM and a
carbon. - bl ack having a CTAB of about 10nz/g to about 70m|Ig and a ratio of
DBP/ CTAB | ess than about 1.5, wherein the carbon black is present in an
amount of 100 to about 300 parts by wei ght carbon black per 100 parts by
- wei ght EPDM 2. The EPDM corrposiAEingngf Caiml wherein the carbon black is
present in an anmount of about 15 out 250 parts by wei ght carbon bl ack
- per 100 parts by weight EPDM 3. The EPDM conpgsition of Claim1l wherein
t he carbon bllack has BPDM Agpmpositiont comprisins aBEDM r ad @ srripmpbtacks of

about 1.0. 4. Th D?{lﬁ%rp (I a| ekel by t car black has
a- CTAB of abhoa-&f'?%%r)z g andgf; arbé’ﬁ?ofé)[?%BHnC#R\ggo?&ggéupga. 3 P;&ﬂ; b
. DBP/CTAB less than about 1.5, wherein the carbon black is present in an

amouni of 100 to about 300 parts by weight carbon black per 100 parts by

weight EPDM.

2. The EPDM composition of Claim 1 wherein the carbon black is
present in an amount of about 150 to about 250 parts by weight carbon
black per 100 parts by weight EPDM.

3. The EPDM composition of Claim 1 wherein the carbon black has a
CTAB of about 45m?/g and a ratio of DBP/CTAB of about 1.0.

4, The EPDM composition of Claim 1 wherein the carbon black has a
CTAB of about 67m?*/g and a ratio of DBP/CTAB of about 0.7.



