2084601 1 SEALI NG COWPCOSI TI ONS This +nvention relates to sealing :
conpositions suitable for sealing container closures such as top 'or bottom
end closures of cans or replaceable or non-replace- able caps.for jars or
bottl es. The conposition can be 5 used for other sealing purposes but, .
for, clarity, since they are formul ated to&g?et the particular requirenents

of .can and other container closure seals t |nveng 8&%6(gxscrlbed solely ,~
in ternms of conpositions for sealing container ¢
Tradi ti onal container and sealing conpositions. have conprised a |iquid "
medi umin which has been dispersed or dissolved solid rubber or other
polynmeric material and which includes also fillers, tackifying resin and

ot her additives. Sonme or all of these additives nay. have been 15 nilled
into the solid polyner. The solid polymer may previously have been forned

by coagul ation of, for instance, rubber |atex. -The |liquid 'medi um may be
aqueous, for instance as in US Patent Specification No. 3,409,567, the

product 20 then being a dispersion of the pol yner. The |iquid nmedi um may

be organic, for instance as in British Patent Specification No. 1,340, 730,

t he product then being a solution, or a mxture of a solution and a

di spersion of the polyner. 25 The liquid conposition is

applied to one at |east of the matling surfaces of the closure and the

sealing face of the container, generally to the closure, 2 and is then

dried on the surface. O Sk ed onto the sealing face .of
the container so as to gS%AE %g ?gn gFﬁgﬁC§&§n1y and the conposition

provides a seal bet¥béa th¥cosiod medated tie sgadsing . compasisi®s necessary
t hat trm%&?@@ﬂﬁétEQQ §QQQEﬂgh%%%t%HQEQp@Iggires such as top or

bottom end closures of cans or replaceable or non-replace-

able caps for jars or bottles. The composition can be

5 used for other sealing purposes but, for clarity, since
they are formulated to meet the partlcular requirements
of can and other container" closurc scals the invention is
described solely in terms of comp051t10ns for sealing
container closures. _ :

10 Traditional container and sealing compositions
have comprised a liquid medium in which has been dispersed
or dissolved solid rubber or other polymeric material and
which includes also fillers, tackifying resin and other
additives. Some or all of these additives may. have been

15 milled into the solid polymer. . The solid polymer may
previously have been formed by coagulation of, for
instance, rubber latex. :

The liquid medium may be aqueous, for instance
as in US Patent Specification No. 3,409,567, the product

20 then being a dispersion of the polymer. The liquid
medium may be organic, for instance as in British Patent
Specification No. 1,340,730, the product then being a
solution, or a mixture of a solution and a dispersion
of the polymer. ' |

25 The liquid composition is applied to one at
least of the mating surfaces of the closure and the
sealing face of the container, generally to the closure,



~rheo|og|cal and ot her  physi cal propertles For instance when applied to
can ends it should fl ow adequately during. sealing so as to distri

itself oversthe mating surfaces, but preferably it does not flow to Such an .
~3¥extent 10 that significant extrusion of the conposition occurs along the
_walls of the can. The seal provided bg the conposition should prevent

{mgress -of bac&erl henCﬁggggl%ﬁ iﬁesp kgcglso p&ﬁge@&og % gﬁclqu|d

Kacuum or ga ecen years there has reased
interest in presaedngntonpbelseahsngafedeonfathatennmalaerubbeaypabyner and

| nto which h§€é§e€ﬂed&§8€%§ﬁ Bffi%ﬁiyaEHdOEﬁErcﬁﬂﬂb&&éﬁ%n rHPMRKS! of here

Is still ad need ormul ate t traditional types- of 20
'conp05|t|onsse%habGEVQQba§b§ eﬂnﬁennqrpenﬁnﬁhg FAOSUZR.a wa} dkat they

oW 'fet'abﬁ¥c€?§£r}h€ﬁ§trﬁﬁé'ESHBBE&tEéh“th&Qﬁ'h&v@vaﬁbégb?laQ@
i, cal l ers ave been used in

economi cal ly attiactlvi erlﬁ ¥g

the descri beBRePLpg+SELn2R &Fi BR 6ﬁﬁésPFPBﬁ§tFﬁékude 9% . kaolin, talc,.
Elnc odeehaﬂﬂsc?hceUﬁheﬁrb pated toCenfr ahiy iheshﬁnuﬂtbewngbQMamw&V n?t
e too high or_else_t propetties,are i.npa e variety o
other i Do Sr iR seaRiREosRO ks FR R R P EPEEE, 1PBR e BveT MhS matingl: 5o
speci fi cati osgrfaeesif bat abeferabkysmtgﬂaes pomdéﬂowstpnshumeam exaendng

list of fpll §t'Qfgﬁi?iggn€a5§@§u§98§' Ecﬁhboaowgbsktﬁgﬁ %%QUMEP'ChS

rel ates sole sed I"ass
al ways -obt ai AcEngytheuvRlAg gfa§beaﬁén30 woul d |neV|tany 35 cause very

heavy wear of the n022|?ﬁeb¥e§@'ﬁPoVEaeh'BV'Qh%OEBﬂib%hQﬁthS%%QQ%!ted ont o
the closure and. so, has not been adopted co rci al S Pat e
Speci f i cat i oRT RBSDE, 2BETEEF P acgg Fd@ment Sﬁéaagﬂﬁtlﬁlég8 glagéﬁb can be
i ncl uded forpreeenurmoss of m&humg avaeuams orl guer.. -
15 . . 1In recent years there has been' 1ncreased
interest.ln sealing compositions based on a latex of
a rubberypolymer and into which has been dispersed filler
and other additives. However -there is still a great
- need to be able tp formulate the traditional types of
20 .compositions,:that_are baeed on solid polymers in'such a
way that they will reliably meet these requirements using
readily available and economically attractive materials.
~ Typical fillers that have been used in the
_ descr1bed dispersion or solution comp051t1ons 1nc1ude
25 kaolin, talc, zinc oxide and ca1c1um carbonate. Generally
~ the amount of filler must not be too high or else the
sealing propertles are impaired.
‘A wide variety of other fillers have been -
proposed in the literature, 1nc1ud1ng the patent
30 specifications identified above. Also glass powder'is o
included in a long list of fillers in British Patent
Spec1f1cat10n No. 1, 566 924 which relates solely to _
latex based compositlons. However. glass powder is always
obtained by crushlng glass and so would inevitably '
35 cause very heavy wear of the nozzles by which the 11qu1d
' composition is deposited onto the closure and so
has not been adopted commerelallya
In US Patent Specification No. 3,409,567 it



It has been our object to nodify the content of sealing conposit:ions.for
seal ing container ends and 5 obtained by dispersing or dissalving solid _
polymer in a liquid mediumin .such a way that either the seal is inproved o =
or the amount's of either the rubber or other pd%neric material or the |
tacki fying resin, or both, can pe reduced wit hout reduci ng the sealing e
properties. 10 It has also been our object to_ provide nethods of seallng.ii;
contaﬂﬁem@nG§Qﬂ$4uﬁhﬂQxﬂﬁﬁﬁﬂtb%ﬁ%ﬁoQﬁmFQ% beoingtuded| Earcontai ners. A 7

seal e¢pe0 o T tP ddou I\ VENAPN has a closure sealed to it by a -
seal thatﬁln Iudes a 15:ﬂﬂ%5ké% fornegg%f a ubber polyner i n-which

i s dispersed filll hqﬁﬂhﬁﬁQKP%ﬂe&EJ%%Ed§°H%@¢h§yatbﬁrFPE 8ngj ze of 1 to
- 200 Wb(ff%@&llng Bompmeal tibrd e Nedal b@oﬁtlaiﬂeﬁeéhdd ‘ahar i nstance-

th end t b
oot RBs e sy, T RE e i STV IRE sl BPONPER 18 open ot the
ot her a Sicmial seadiagn cnuntsnderaomybﬂlabremtméronhe seaflaiiser and a : P
cont LB U Uik IR OB o TRORF end WELHOE SFAbLRE, a0 of the

cl osure”i onp03| ion_ conp r|S|ng f ubbery pol yner
“and ap&hﬁMﬁﬁQOmaﬁeniﬁifqu%he taﬁktﬁnposureannbsourbea bo form a gasket,

and thansed irdidase ﬁtﬁd’@%cré’&u’éfn StEe! ésﬁﬁg gwye%&@e end of the -

_contalner t hereby - sealin e, cl osur e sea ace Wwth the gasket - -
330 tIh Rashalschib eqmequ b 1ok anePr‘PEl‘éeb’BGFh@ §hP§ gasket is trapped.

bet wegRdlfings e tiidewese wiindesuchn @dmpoeibobhks and tbe overlying
‘closure. .. Preferab y however the container is a can in which event the

. gaskeP T} ﬁﬁﬁg' CQt3HRERRDUbI e seam forned in conventional manner by
conpr essi ng the(Ansealzﬂlcﬂnxaunertﬂecondingneo ‘thestneeatdond an

B e R

and the closure perip ery agalnst
‘15 gasket formed of S rubbery polymer in which is

.dlspersed filler 1nclud1ng glass beads hav1ng a partlcle
~ size of 1 to 200 m1crons ~ The sealed contalner may. be
fully sealed, for 1nstance being.a Jar Oor a one p1ece
can or a can sealed at both ends, or it may be a can that

20 has a closure sealed to 1t ‘one end but which is open at the
other. '

L4

-Such a- sealed container can ‘be formed from a _
container and a container closure in conventlonal manner.
Thus the sealing face of the closure is llned w1th o
25 a 11qu1d composition comprising rubbery polymer and a.
dispersion of the filler, the composition is dr;ed to
form a gasket, and the sealing face of the closure is
compressed around the end of'the container thereby
sealing the closure to the sea11ng face with the gasket
30 within the seal. i .
When the container is a bottle thlS gasket l
is trapped between the seallng face of the rim of the'
" bottle and the. overlylng closure.' Preferably however _
the container is a can in wh1ch event the gasket is trapped
'35 in the double seam formed in conventional manner by L
compressing the outer perlphery of the conta1ner closure B
.around an outwardly extending flange of the side Wall and
‘then pressing the flange and the closure perlphery against



4 the si,de wall of the container generally in a single operation. W have
found that the i ncl usion of glass beads does, a's a generality, 3Hesult I n
|nprdVed sealing 5 properties conpared to the same conposi tion in which an
Bqui val ent volume of other filler (such as kaolin) is used.in place of the
-glass- beads, especialty when the liquid nediumis an organic solvent in-
whi-ch part at least of the rubbery polyner is di ssol ved. A nunber 10 of
seel i ng teststipéesidedwaDlt 8€ thdusbriyadndrageneeadyni sadaasihgieg '

~ meani ngful and_ b $ i-ng that the.sealing properties are inproved we nmean:
that the numb2Re %? %éﬂs that fail a meaningful sealing test-will be |
reduced. In some instancés héree ef ougd behat ther dnelesionnofhglass results
of some seali S ut n t est hg
Gespite tns SEpASoaseln! ok TR QURNRRLECYD PLOBLCL SR SmbbheRiolatafly |
crush- res$stamr0p@n91e$scempga9dtheythgssﬁmeecgmppséténn énr whgch 88 resist -

Iay 20 risk uf&&f@hﬂgvgﬂﬁhégofhStﬁG?'Eﬂngfe(EﬁcﬁhhShkhBQlﬁ?nﬁgs't'On i's
0 -be subj ect In a seah nposi ea S ‘must

ve suffici elh%e@ﬂ%nafmhaf Pﬂ%ygmﬁ pusﬁppﬁleﬂéys@ pn the

The beads Cﬁnlb@uhmlm@&&uﬁr@yldﬁdotQEnmalbelaéﬁtsmﬁfwanehtbnrﬂgatstrgng to
resi st crushi t are so voi d,in shape
but preferablggagg ggb@ﬁﬁnf? F§ysBﬂ£¥W85lls Q+ﬁ3°b¥?ﬁlcle P?@ngnge of

t he beadsl®Ps gEngsealingbtestenateandedOdnnitbeonndustsy pndf arabirgco@niseds
m crons. Thge a e n I r 100
m crons, nnstgﬁrggéﬁg ?Qﬁﬁ%hgkﬁgohﬁch nggylggh%éggt¥P%sggh gnerally
bei ng achleveﬂrﬁpﬁﬁtaﬁsa§§Pag@P§PYédOWGZEGFB tbag ¢hgnsumbgs Qﬁass beads

are preferabl¥ahorerdtokaseda ﬁhaﬁingmaitseasﬁa aklky toyilA" bEYQ%dﬂk%%S
The beads 35 _have preferabl I fication o kfen gl ass

droplets and HRySR% elﬁééﬁnF¥§aF§8rSym§Yf%PenBoFWQHPNSmﬁPGCé§St
‘convent i ob&l rasudts ofTheme sealang meytbebunt impredements iin bh&e&orm

-obtalned by fiégtgohiiﬁ'gﬂbw that, despite this, there is a useful
' pract1ca1 improvement.
The beads must be crush resistant, that is
to say they must’have sufficient strength to resist any
20 risk of crushing during the sealing_u%e to which.;he

composition is to be subjected. Thus in a can end
sealing comp051t10n the beads must have suff1c1ent strength .
that they will not crush in the seal. The

beads can be hollow, provided the walls are sufficiently'
25 strong to resist crushing but generally are solid. The
beads may_bé ovoid in shape but preferably are substantially
'Sphefical. The particle size range of the beads is
generally between 1 and 100 microns, most preferably
10 to 75 microns. The average particle size is’
30 generally from 5 to 100 microns, most preferably 10 to
50 micromns, with best results generally being achieved
' with an average size of 20 to 50 microns. ' ’
_ The glass beads are preferably formed of soda
glass, most preferably of "A" type glass. The_beads
35 have preferably been made by solidification of molten glass
droplets and may have been treated by a fire polishing
.process,'in'conventional mannef._ ' Their surface may be
untreated, i.e. in the form obtained by fire'poiishing, '



5 or they may have been given a surface coating of a varlety of materials
& ~provi ded the surface coating does not interact wth ather conponents in the
C. conmposition in such a way as to reduce si ficantly the sealing proper- S

ties of the conposition...  For instance al ough many sil ane surface.

coatings can be tolerated i N magy conpositions It may be undesirable to

»
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" properties royghout . thi s, speci fi.cation ents of the f7”f
- conposiBEGRACE nUnglﬁ§h§ ﬁﬁﬁio T beadszmé?gi%er fillers, are L

expressadhaa auyumsstbSrd@poeﬂsngnﬂﬁxnantivtﬁhﬁ\ﬁﬂ&#ﬁﬂEﬁPYQmﬁﬁwy pol yrer,
ess other For €E§h ans. 10 volunes
' b ads 5éF 18 %ﬂigl u%@qh sg'gcé"roy ‘pol yxjrée}? 1Eﬂlyhe armunt | ass beags.in the

- conposstilanes souifdcice coatiiags cEA b feletakad mm&vt%m?blg%%%o
L”f‘dqugt/ﬁ gﬂar VSR rab 1@ NS A doigtr O WinéScHptoVs108fe 80d normal |y
el ow nce

greater. anounts_ .tend not to g nlflcant further.
|nprov§h§nP°1Y@@ﬂe9£ EPQIﬂ?WQﬁiﬁﬁlqﬁ;%ﬁ 4%£E§i%99 nd®Hr€ferably at | east
5%  GRalcahlidddyr sulPmis, Ws ttheSGfercadyps ceilan@omayt btheanount may be

f “to 50% t f b 5L B30 t
s Sbt aFERGT ¥ ooty BRER A6 YT s 1 é%u%t%*?%%??%hé??‘ék;os'tlon may

Contal&h@odﬁsﬂbéﬂ(HﬁulrnganGpeﬁtIEQer fi-llers although' 30. it may
cinclude fillers t:ﬁﬁﬁﬁﬁﬁiéy %é@@{f%&at?&ntQﬁbﬁn?éga?ntary pur poses,

for instance tita resent 1 n ampunts of up to 10
or 15%£ompnnan§anQﬁ thQaQﬂmnpiiﬁtwmedlmﬁb% ing apPuBEsSy8Es include

partlcﬂ zyﬂar§$l faflﬂiéfé thpe gkpréssed abeapouand this is
y pre erre

gener al e mater] al
- . by volume based on the volume of rubbery polymer, unless

otherwise specxfxed. For 1nstance 10% ‘glass beads means
10 volumes beads per 100 volumes rubbery polymer. -
The amount of glass beads jn the composition
should be at least 1%, since lower amounts tend to glve
20 inadequate improvement. Generally the amount is
below 100%, and normally below 50%, since greater amounts
ténd not to g1ve 51gn1f1cant further improvement.
Generally the amount is at least 3% and preferably at
least ld% Generally the amount is up to 30%. Typlcally
25 _-the amount may be. from. 5 to '50%, most preferably 5 to
30%. , : . -

‘The filler_may consist'substantially only of
glass beads, with the result that the composition may
contain no 51gn1f1cant amounts of other fillers although

30 it may include f111ers that are present primarily for L
their p1gmentary purposes, for instance titanium dioxide:
which may be present in amounts of up to 10 or 15%. -

-Good results are also obtained when the filler
does include partlculate inorganic material other than glass

35 beads and this is generally preferred. The mater1a1
other than glass may be present in an amount of 0. to 150%
(based on the volume of rubbery polymer), generally 10
to 100% and preferably 50 to 100% Preferably the

1
A



othe(:than gl ass may be present in an ampbunt of Oto 150% (based on the
voluga. rubbery. polymer), generally 10 to ‘100% and preferably to 100%
Fref érably tHe ~conposition includes 0.05 to 2 parts, nost pre rably 0. 1
‘to 1 part, by volune gl ass beads per parg by vol une ot her |norgan|c -

“particulate filler. ALthough ‘the total volunme of filler, including
gliass beads, mssltnrpnaantcdq%ﬁ QP etRi 3nHFF§5us§tP$1h I&')@rﬁéi‘éb&b’ 0.1

seal i ng conpo or t e he
hvent on 15 cioy FIBATES Dy VAR, ?%Eloétpf HEhas, BEL A O ARG ophek"
obt ai ni ng saulﬁQﬁ!éﬂ}CsP&Ftﬂgq&ﬁﬁﬁa k%gr. For 10" instance the total

anmount of -filler, incl udhg h@h@?xs'ﬂféi tdf ir'él!ﬁinbyo?t f’qusér 20{ éWdYHgnce

based on_t he volune of %ﬁ; can I NSt .
50 to 123% Tlg;]eﬁfﬁ%rrbﬁ?éﬁladéaﬁr mam agrrematbar. Fpéweistloq%lyms?énce -

carbon bl ack) jgenesmhé¥cial Qeﬁﬂﬁhgﬂdbﬁiéiaﬁi$ﬁ§/5f6b0@ﬂ§%4ﬁﬁe0293f0 o
particul ate |qprgan|c filler the i nvention ggnerally
e

e used
have a partic BFrFFSHiﬁrtéi¥§Qﬁ4§Qw%§ th?hénVFM§%°Qﬂiﬁn

stibst anti al | YI@?%@bfﬂﬁbﬁﬁtsSBft Reitall £iOEFePOhayObe - Galéde witEle tOtiDE :
osition is m and lined.,onto t can or other

machi nery by ed
end, and so n%qw%nguﬁggé§féfzﬁ§ﬁé’d sgﬁa);'s’s“%mﬁ?ﬁeﬁﬁileﬁe usg'fPrThe
preferreuiofl | ligys ten&eothe ebtatu amotiny off ﬁmse i gachudied eglésﬁlwsds,

| ud | 1 oi.dal | | f | ti
!sPlcl gatee,cocal()élsﬁﬁ*%?tgﬁ g 6Fa§ Igbgte«ra(bsyial ne, ﬂgrﬂao?%é:th?ea‘f‘glume of

dol oni te, rubbery polyner) sahdhetes by upgwswmoxﬁ& dnseaoanase 06
silicate. ﬁg IIers may have been surface treated, -for instance Tn
convent i onal ' I nst ead of nDdlfylng t he col our ' of

t he conposition by |ncIudTngapanmlduhmmdqmqpﬁnmhsnnplgmhamamﬁ(ﬁﬂllgr
nater'allsforUf3¥éﬁﬁft§n59|EQ&Soﬂyﬁlagﬁﬁ Nfeddfd 1 %has a particle
- ~ size below 5 microns but other part1cu1ate inorganic
.f111ers that may be used in the invention generally have
a partlcle size of from 1 to 50 microns. The filler
should be substant1a11y non-abrasive, so that it does not
20 cause wear to the_machlnery by which the composition is
mixed and lined onto the can or other end, and so
materials such as crushed glass should not be used.
_ | Thé'preférred filler is kaolin or china clay
or zinc oxide but other fillers include colloidal silica
25  and other silicic fillers, synthetic silicate, calcium
carbonate or sulphate, aluminium hydroxide, talc,
dolomite, . barium sdlphate, or magnesium
éxide_or carbonate or silicate. Such fillers may have
been surface treated, for instance in conventional manner.
30 - Instead of modifying the colour of the
composition by including particulate pigment some other
colouring material, for instance a soluble dye, may be
included. ' ' - o
The compos1t10n is formed from a'.._. . Trubbery
35 _polymer, that is to say a polymer that, when dried, forms
a gasket that is suff1c1ent1y flexible and resistant
to be capable of serving as a seal. Preferably the
Mooney viscosity (ML100 C) is generally from 20 to 200,



The cenposition is formed froma . : .rubbery 35 polyner, that is:to say
a polyner that, when dried, forns a gasket that is sufficiently flexible

and resistant to be capable of serving as seal . Preferably the Mooney = -
viscosity [err] is generally from20 to 2 7 preferably 40 to 160.

The rubbery polynmer may be a nagural polyner for. instance natural rubber, £
or may be a synthetic polyner. ’ Suitable synthetic rubbery polymers’ ﬁvﬂ'
|nd|ngxé£53db1wbbertopbﬁgchloTherenbbebyt@dagmerammyi@e 3 nhtrlle L
copol yners ene_pr ene co [.S ne- pr.opyl ent-diene =

t er pol JAHEH L2 %%%rrsgg¥ehﬁsbﬁﬁ §g§8F§%e&¥%%§5’y§ﬁi§éye S styrene

acrylia syumﬂgmmmsPObpmngnylSdenab&hlsyndhetpulywb@ﬂnyﬁpuiyﬂdmslde
o M fual B8 T 25088 VEb IV BrBEdRe PRI Geryiillol 00

copol yHer's, pIas%Yc sed onat’e |onate
cﬁpolym®¢$;1®o¢qnalym¢tsaceﬁhrbpnﬁypﬁp§ylsnhy#QPW}MMQiﬂ,lc aC|d copolyners
pl ast 'é‘é}?fﬁeﬁé’l%fé% t- ai% eeege&gfnseeol $EYrenW tﬁdéﬁ'edé“t ance

ethylene styrehe |ene nmers, Styrene 1 but adi ene

“r ubbertlagk £9RAL m?yﬁerPQeH BFagﬁ‘ﬂPEnoﬁtb'é'le?ﬁeraFé'é’ d1CIRPRANMSIA at ed. L
styrenso ﬁdyfzil@eﬁ@p@hw?iae Bbamsihﬁwxlaenlése@hlorlmos'tlOns based on -

YELEZ%&%@%XMpiasgaﬁﬁasénpnivavrﬁb%i Batg T G2 ahce the

ty&e othterpdesi tépolyharsi sphesngcised polyhvdmylngpropimmte, The - C
t tent - -

D el e PRI FoRLSrE YT ERBgRYRRYcTBARSY g 2 styrene concert

by anycepmlgmers; polymethx&acwlmt nedd sopolymensay Hast Rrisedbeen made

by hot e%’il f‘eﬁ?@' y g§ahb8'ﬂattécEB?G‘iﬁﬁlerEaQJi'tfH Effbe Inc%\:%(}?ddé‘ generally

i ncl u an séali osi tion in the
' conpost¥ b%%nﬁseﬁtYﬁeFﬁe Pﬁ?éhﬁﬁ@n locio ﬂﬂﬁﬁﬁxu??ﬁrQQﬁalnproved'

- sES! i NguPA@DERE ?ﬁb@bi‘@l B@dubiothOll%eﬁiﬁsedOforg'e%ﬁﬁlémﬂS satisfactory
res”'ts f?ﬁe?iggg and carboxylated styrene butadlene copolymers.
Blends may be used. Comp051t10ns based on vulcanlsable
' polymers may include vulcanlslng agent., Naturally the
rubbery polymer will be chosen haV1ng regard to, for
20” “instance, the type of compos1t10n that is being used for

formlng the seal. |, The preferred polymers are styrene'
‘butadiene rubbers hav1ng,a styrene content of 15 to 60%
preferably 18 to 45% by weight.  They may have been made’

- by any convenient polymerisation method and thue may'haVe-
25 . been made by hot or cold polymer15at1on technlques _
' - Tackifier resins are generally included in
can sea11ng comp051t1ons and they may be included in
the compositions used in the invention. However becduse
of the improved sealing properties obtained by the use
30  of ‘glass beads satisfactory results can often be
obtained without a tackifier resin in the 1nvent10n _
Instead of u51ng a tackifier resin a liquid plast1c1ser,
- such as white 0il or other hydrocarbon oil, that softens
the polymer may be used in amounts of for instance 1 to.
35 60%, preferably 5 to . 40%. |



“obt ai ned wi thout a tackifier resin in the i nvention. Instead of using a
tackifier resin ‘a liquid plasticiser, such as white oil or ot

hyd/bcarbon oil,” that softens the polymer nay be used in anounts of for
*!instance | to 35 60% preferably S to 40% 8 Best results are .
generally obt ai ned when tackifier resin is included. - Suitable materials

are well known and are generally sel ed ed from synthetic hydr ocar bon .or
petr ol eum resins, polyt Pepana dwdivss.are g¥ieiallily rasidinedlivied with

natural resi as roaln .or terp xylene f.ar mal dehyde resin and

~ nodi fi ed pro&@fﬁ%} Yedr IS 1hif SRS ‘%dé'd r @r d‘f%te‘?y ‘@s%ri“f Ype resins
such as r05| w.e 111y Gon@gen atrel a‘xceslgeneuram charlast reak i from  Sfiret leetoimt o; ] .

tackifier ral 0% vol yner ut

| ess than 25 /0’}% aé‘ﬁjrb\eéfner éﬁh’éﬁ% Lﬁ%alone(%bs% ;}Hﬁr(gré{el‘lﬁ)ef%’ iEe}%a’rmunt i-s at

| east 15% Tmba@mﬁmﬂynasmnnmgﬁnﬁ;eﬁnnmthinatunﬁafnﬁsnnﬁ $u¢hﬂascon5|st|ng

of the rubberygagl Wiel ik é” lele £ ﬁ?&lﬁf@}{}&}&'@éﬁn%ﬁ’d%&? £04 1 onal

SS n may be m x

addi ti ves. For |nstance Into the

pol ymer mu@rqdqcstss&fhermﬁ»t r?éi%esstq L4 795 1S 1% VA TP i cat i on
to the cl osuns eThees:lQchmdhca"s eys 1e, appd+ ndtédleréﬁm;b%%an 20 -
ea

ol ot o1 ser wgdm I e M B Ak € VES eStTA L hese
conposi t ildhs amw.d:&strami f (om weodllunte poof yndrbery Prelmer) ybuovbeses t he
bean ai sper s 258 Hrf pIFEa B L) JUE bhan 200 9, [ SRR PR VIR o0
~ glass beads. t eﬂﬁmﬂvninﬁﬁxﬂﬁ|1ﬁﬁ§%ﬂk§hnvell The |iquid an|u?1nay be
Sggglorfsgi ?b??eltlgtblffé%flge Ed% S éer5| oné'lybfﬂe ei;‘i%k}lgin ere f&ﬂﬁ @P
_ g o e rubbery polymer and filler
15 (including glass) and other optional additives. For
instance the glass beads and filler may be mixed into
the polymer while it is soft and the mass then fully
melted before application to the closure.
_ ' 'The. composition may bejapplied in the form of an
20 organosol of the rubbery polymer, filler (including glass'
' beads),. p1ast1c1ser, organ1c solvent and other opt10nal
add1t1ves. ' . . |
_ Both these compositipns may be made frbm'soiid
polymer. Preferably however the composition is a liquid
25 medium in which solid rubbery polymer has been .
dispersed or dissolved and in ‘which is dispersed the.
‘'filler including glass beads. These compositions are
novel. " The liquid medium may be aqueous or organic.
Aqueous comp051t10ns will contain at least one__
30 stab111ser for stabilising the d1sper51on of rubber and
filler. This stabiliser may be selected from any of
the materials conventlonally used for stablllslng seallng
.composxtlons based on filled polymer latices. Such -
stabilisers include styrene maleic anhydride or other
35 'styrene copolymers, methyl cellulose, polyacrylam1de,
ethoxylate condensates, polyvznyl pyrolidone, ammonium
oleate, and casein. Such stabilisers may be used 1n
admlxture for 1nstance with other materials.



filler. This stabiliser may be selected fromany of the materials
- conventionally used for stabilising sealing conpositions based on filled.

polyner | ati ces. Such stabilisers include styrgﬂs mal ei ¢ anhydri-de or
ot her 35 styrene copol ymers, nethyl cellul ose acrylanlde et hoxyl ate
condensates, polyvinyl pyrolidong, ammonium oleate,. and casein.  Such Py

stabilisers may be used in adm xture for instance with other materials. . 4"
9 Organic: conpgS|QT%ﬁ%1ﬁnFPmEEﬁtﬁiﬁnénbléﬂ ROR&adngamiec ogolmeare s i n which : A
sone oromgdnid -$dBvéntboeiy ﬁHi&HEéoMb|brdhiiobtethQHXu%% g”'ng pol ymer b .
.goi ng dlsper sui t abl e_organi c l'iquids which may e
enpl oy@c?ﬁﬂ"eplf Jr @%?3%%% %B}‘rpﬁgm?F-B%gl ﬁeﬂmeraeoam ic and aromatic !
hydrocammmuﬁlspzrfi@mple 3- net hyl hept ane, "hexane, heptane, xylene and

- ) t ket
s o Ot L AL GRERRES 1 SRR s R BEONRE BmRIOYRE oy ¢

orgam(inlRﬁﬁRﬁilﬂﬂcﬂtg@@e¢hemmPosntmedsalnslhdewaluphhhdcagt fo& thFI : x
| ect I g id used w |
Zipiﬁﬁ‘é‘fﬁ}’?‘m oo Py Shs 0L ekafip2h, UHERN et e i the -
final rH%PE&#&:5¥¥%@nem%hdsbobuenesycbﬂornaapeayner ease in .

EHGHD, t .0 Q Iiticon, and
prep?ﬁ%’m ﬁd'?f of 11, oS pﬁ‘?ﬁ%ﬁéﬁ?&%h@ﬁ 33?9%3% R st omat i ¢
%ng 2ol $n ﬁ&we‘l"aﬁtu?ﬁ% 9§ thgppuandop bélrvent or. wat er
errpl oyemwstﬁm:mmnm yl B4l ds C@m)@mtbgetnarl BerA melids agontent of from
20% t 0 180 [ e usual%% g 5@6mhen the liquid nediumis an -
organlc SO ven e coﬁ%g | (R nge g ?ﬁc?bﬁé A"RS# -amounts, e.g. 25 up
to 1% or- at nost Eﬁetgmmuntnmi ofganiberondditevas uhqularaseanventlonal in
seal | NG AMRAPAPBn HEMARiMRCPSELY LOEEEESEBHRHEN, UC” ' nstance

aqmpnlggtalnable 1n the final comp051t10n consistent w1th
solub111ty of the polymer, ease in preparing the -
composition, storage stability of the composition, and
application of the composition to the can end using -
high speed automatic lining equipment. - In general, the
20 amount of solvent or water employed is such as to
~ yield a comp051t10n having a solids content of from
. 20% to 85% by welght or more usually 30 to 75% when the
- liquid medium is an organic solvent. S
) The. comp051t10ns may include mlnor amounts, e.g.
25  up to 1% or at most 5% by volume, of other additives _
_that are convent10na1 in sea11ng comp051t10ns, such as
~ viscosity 1ncreaslng agents (for instance ammonium
‘algindte, bentonite or gum karaya or high molecular
weight polyacryllc aC1d), surfactants, antl-oxldants
30' (for instance phenollc or amino anti- ox1dants), corr051on
inhibitors, pH adjusters (for instance ammonia, prlmary '
amines, sodium hydrox1de or sodium carbonate) and
bacterlcldes.'- . o : SR
= Preferred comp051t10ns formed from SOlld rubbery
35 polymer are based on organic solvents. They are. generally
' made by blendlng the solid rubber w1th filler and optional
add1t1ves such as anti- oxldants in an 1nterna1 mixer, for
1nstance a Banbury mixer. . The solid rubber stock thus



~al'gi ngffe,. bentonite or gum karaya or high nol ecul ar wei ght pol yacrylic

-aci d).s-surfactants; anti-oxidants 30.. (for instance phenolic or-amno

~antitoxidants), corrosion inhibitors, pHadjusters (for instancg ni a,
prlnary am nes, sodi um hydr oxi de or sod pm carbonate) and bacteri Cides. '

;Preferred conpositions forned fron1sollg

ofgani ¢ sol vepbtainkEwyi sreoneinutedyandddiss adivatdiiiy the sboisem ubber

thfh filler. and o t|o e a §ﬁ¥5 i.nt er nal

“m xer,»for i n§ P& &Y réﬁ#%g%¥xﬁlieﬁp hén%%ﬁﬁa réstoc ﬂfﬁﬂs 10
_obtained is cmfnmmmkafymngcrssnnved to bhemutmnﬂUQﬁdvbhtmév bel wdded
oy e added P8R LML §r 1 RS KDL/ bIRRH Rulso LenBOsbRSOLAES |
st ock. Aﬁueoustodksper3|ons may be nade by milling the solid rubber with

filler and ot her optlon &g3§§'5f$pekgibﬂg ﬁ%me%JﬂEW@r 'Mlﬁﬂiﬁ% the

tacki fying resin, usin i nst ance a_Banhur xer,
as 10 to fosniadu enuwxﬁh fiYher ﬁnﬂbeﬁhﬂﬂuﬂpﬁkpﬂﬁknaéﬁéﬁéﬁﬁ&i|n

water in ConvfﬂkiﬁaﬁhgﬁﬂTEHrﬁéﬁ@téﬂfg ﬁgn%%h%i fﬁéﬂﬁ@§1ﬁ¥pﬁth m xer-.

‘Addi tional conponents tance t I ng agént, and npre mater may be
added to the anspaﬁenaahnmkxqes fexr instABCENAY. 3ﬂ@urXrE%§ﬁH:oF°1ﬁéludlng

al | the 1§ of 1 gddiolrhi/gTuibibdi'e SHORRL St PhKsSeUBLEW HpEKdEY thehhe

dlsper3|on For instancé t may be nllled wth s
addi-tives anddﬂ-ﬁbﬁréleéjpéﬁbéﬂﬂﬁfvb@eﬁOB}ﬁGnGﬂ-ﬁ&a A& ??Ve%nﬁﬁ'ﬁp&?uced

at this stageysjnfola IZAPIHEE tyFe SbLSHiIRER]S A@31tﬂ&hhpec6ﬂﬁ3ﬁehQsthe
aqueous dlsper5|o obt ai ned _by spers

~of the f|IIerfOFnépéé&ﬂﬂetEh%E}QE%%&sPSgBﬁsaP MOF & %Brlﬂaﬁo ¥ner s,
the conpositi gagedetPehE@E sPers ¥oNJtdl atter its consistency.

15 Instead of including all the major additives in the rubber
stock some may be added tO'the'dispersion. For instance
the rubber may be milled with some of the additives and
then d1spersed in water and other major add1t1ves

-1ntroduced at this stage. For instance the glass beads
20 may be added to the aqueous d1sper51on obtalned by

' dispersing 5011d rubber and optlonally some of the

f111er |
Instead of using compositions formed.from solid
polymers, the compositions may be made by mixing glass

25 beads, and optionally other filler, into a latex of a
rubbery polymer often in the presence'of Optiohal minor
additives such as those described above and known to those
sk111ed in the art. Such compos1t10ns and their

preparatlon are described in detail and are clalmed in

30 our copend1ng patent publication No. 2084600.

Reference .should be made to
that for a full description of such compos1t10ns and
their manufacture and use.

Some non-11m1t1ng examples of the invention

35 are now given.

In these sea11ng propert;es are 1dent1f1ed by

two sets of quantitative values which are referred to as

: "blolog1cal seal" and "sterilisation extru51on" ‘These
are recorded as follows:

solid rubber d optionally sone -

rubbery 35 pol ymer- are based on .



25 beads, and optionally other filler, into a latex of a rubbery polyner
often in the presence of optional mnor additives such as those descri bed
above and known to those skilled:-in the art. Such conpositions'and their =
preparation are described in detail .and are ﬁgalned in 30 our copeéending _
patent publication - No. 2084600. Reference shduld be nade to that for a e
full description of such conposliions and their manufacture and use. Sone.

| h I Sjb
B?Bpelﬁéé“grix?@ﬁﬁ%&mﬁ seLRDL Ot conBbE 02T o nkl hobe Seal NG
ref er rigdta camn C"Immneﬁ céofteml termed" canr ehdsit rod dxtiedsiimn'con- These are
reCOfQPéh@iSoxIeEl” et i 0hpghsel o ?eﬂhg 8omg§§1%‘i€ﬁgsbte'ﬁ I's lined into

can. cl osures erned can ends con- ventional manner,
t he arfdifft af tmeghmrpﬂsetdb}ﬁsfbbmngo%ueﬁ genesaglye resomaendeid m vol une

gsnenrdﬁ/ﬁﬁexﬁaerttuh si@é theCQﬁsthQViﬁﬁ §'§61der€@ﬂ%1h@V'ng a sol dered
side seamare 't élig hlé Eﬁ i quid . nutrie é@ Qal at- a

t enpersfdt &% 'f %‘i]n‘ﬁbt S égﬂsﬁaﬁ‘@trl‘?ﬁé’t dres are .,
. doubl eaéeél”EQmﬁ@erﬁ}BSSSff gl7Ped ,caRawig &l sl tlemiﬁiee injggding steam

I nto the headspace. cl.osed cans are_then steri i sed, typically at-
121 C:?%?t39gﬂ§HH?§sar§nG°H£98r5§@@Fﬂ|Qﬂ%9(£¥%§%3 £33 cooled in

wat.er mmet nsm?umuane?oduvl rimtemrinrga@mt it cite Hads Fdde .tcap?blle oft'
e al,orenenti on nutri en er Cc.O S St wet

OO D LD s Bl OBl S e Sl o o { SO0 ARG pRd St Stil |

defornﬁbroGOamlnhecpunahdomﬁﬂeniyiemukasarmonﬂurermmmkﬂidEespan1of t he

t est t

oot ch859EE. ikl USRI ol U Y, AbELSYAl Sk smer e

anbi enmltsnpergamsmsam@@bltehelfcegmw%e matrhm@lfo/rem@mwoew the nunber

of - S"‘th‘i&lleﬁ'is r%@‘% qe‘iooﬂ'i‘ﬁg rﬁ@'#ﬂé@%‘ii %é@emth the

15 cooling water, the cans are subjected to a controlled _
deformation at the Junctlon of the side seam_and the
double seam of the test closure. After incubation for six
days at an elevated temperature optimum for the growth of
the mlcro-organrsm, followed by one day at ambient temper-
ature, the cans are exam1ned v1sua11y and the numbel of
swollen cans-recorded. The retained vacuum in the
remaining cans is meaSured."Cans having a low retained
vacuum and the swollen cans are considered. to have reached
this. condltlon through fallure of the seal in the test
closure. The swollen and low vacuum cans are termed

~ failures and the "blologlcal seal" value is the fallure
rate expressed as the number of such cans per thOUband
tested. Because of the procedures used the number of
failed cans per thousand in thls b1olog1cal seal test is of
course very much greater than that which would occur with
commercially packed cans sealed with these comp031tlons _

' "Sterilisation extrus1on" The comp051t1on 1s
1lined into can closures and drled, in convent10na1 ‘manner,
the amount of the composition being such as to glve a dry
film volume approximately 20% greater than that generally ]
recommended with the part1cular closure size. Cans are
_f111ed with water at typlcally 60°C to leave no headspacep_
and test closures are double seamed onto these fllled

20

25

30

35



renalnlng caps is neasured. Cans having a | ow retained vacuum and the .
swol L en cans are considered to have reached this condition through failure
of Kﬁe seal .in the test 25 closure. The swollen and Iom/vacuuﬁﬂcans are
etermed failures and the "biol ogical seal" value is the fallure rate :
_expressed as the number of such-cans pi' t housand tested. - Because of the
".procedures used the nunber of failed cahs per thousand in this biological "

seal test is ﬁnﬁpursmyecryom&hcmeaaee then sbaridbhbsed wphdamcyur W t h

connerC|aIIy S seal Wi, t ilisation
extrusi on" Jk%ﬁgyﬁgﬁﬁ El??% ?%r ?ﬂ% ?ﬁ?ﬁggpgg %ég Eg an §ﬁdr|ed I n
conventlonm tenperatihe bebone examimatdopositThe bumbgrsgéhpagtrusgpne a

dry 35 f"C&%“%dﬁ?béﬁ@r9¥6ﬁ3£ﬁéyd@QﬁiQrEé&ﬁr %aﬁg Eﬂéteﬁ%ﬁﬁgé'&ﬁﬁl

recommended particul a | osure size water .
at typically &0 the Fardrdnoihetligptest arlosuse aresGrustade dymdralddaned

onto these f'dﬂfﬁisamﬂlg 6£NEO caﬂbefoOéﬁéhCQBﬁpaéﬁtibﬁn stgayhbsed
typically at one hour and-a

Ure
pefore exani 14 Lon g o r e A RS d oS FRBFORT LR e cBRDEARE, B ERE doubl o
seam al ong thEypdnsldemmnélcﬁmmomiythecnaﬁlhgdysmaluhprbesusdbnsure are

protrusi ons aee AFafe By cof rEehlesPhrBes: EBRLTE, peflrdedore
connnnlylaccuaslhbe tabme poot fextousionitie av@hageva&nbeshoﬁlprberu5|ons
per can is reggrg@glég % 159 f ﬁtg?e§g§6ye5 &H§IEB und Fhiegeval ue shoul d

be as | ow as pos era er the con |t|ons of the
test.  HowevePns bék@%%eoﬁfthﬁetéitreneH@UﬁM?Fboh§Céﬂ5?hé fi abe, extasmer

val ues than t@bﬁdﬁffoﬁ@”ﬁfrﬁhé|£¥3E0|§EQEESr ¥2lues than thiSi Rge the
extrusion and_biol o hﬁﬁi?sea vary according to, for instance,

vari abl e condf¢TBRE ﬁﬂ#ﬁﬁagﬁﬁ tests are carried out conparisons
should, 18 general, be §bneeoshy brtwreshioneanlt biolbiiicad Sieadl aesults

“will vary according to, for instance, variable conditions
under which the tests are carried out comparisons should,
in general, be made only between results within a single
ekample. ; It.is:desirable that the "biological seal" and

20 -"stefilisation_ex;rusion" values should be as low as
possible. The following'examples show that the
inclusion of glass beads generally reduces the values, -
thus demonstratlng improved sealing, in comparative
compositions and that good sealing performance can be

25 obtained even when, for instance, the composition contalns

' - widely ranging proportions of 1ngred1ents and w1dely :
d1ffer1ng 1ngred1ents. _ ‘
' _ In each of the examples the . f111er consists -

_ of the'glass beads (if present)_and the stated inorganic

30 particulate material (if present) which generally has a

| particle size of 1 to SO microns although TiO2 may have
a particle size down to 0.1 u. Unless otherwise
stated the:glaés beads are formed from molten soda glaes

~ and unless otherwise stated the beads have particle sizes

35 between 1. and 53 microns, with an average particle size
of about 35 microns. : :

In each of the examples the rubbery polymer
is supplleq with minor amounts of conventional additives



exanple It.is desirable that the "biological seal" and 20 _
"sterilisation extrusion" values should be as | ow as possi bl e. The
7fo||ownng exanples show that the inclusion of glass beads general'ly reduces =
t he val ues, thus denonstrating inproved seallgg i n conparative :
conpositions and that good sealing performance“can _be 25 = obtained even y{f-
when, for instance, the conp05|130n .cont ai'ns MAder rangi ng proportions: o?

i ngr eqigRls ﬁi‘%%é’é"é’kf’:}ié@r ﬁ'gthggé‘é‘ﬁ“ 8RS is! BoRBGReR Wit exanpl es the

filler consists_ of ass heads (I f - resent) and. he stated .inorganic 30
parti &heat@mfe#%lamwnw e@Entitanivn ééﬁéﬂéPlsy thddeF sparticle size of 1

to SOdﬂdHﬁHEkfﬁi@@UgWhé@rﬁfeg@ﬂtpave anéhEthQ $hee edip Itee 0. 1 u.
"Unl-ess .ot herwi se- éat ed t beads: are r med frq:f Iten soda ¢l ass .

and urfil&s SBAHEY \§ e°§$%1’%ﬁ gﬂ@ Bgﬁdgrh?a{%eﬁalltsl Sede between 1
&nd 53:hutcrm compdis bviowehageapaclidsecsntenaf, ahduttlﬁﬁ'erﬂoafeons In each = _

“of the ex.a s, {he_r |e h r unts of -
converﬁl Jd%}tlv‘égpgﬁ{i%ggkygﬁé éﬁPﬁg%hgk nglg ef(%m) and is
conbi rdapomtnngnetls@ecompemamunos thet caancamsmrm dé‘zenfenalelry and ,
.tacmfﬁ{ﬁlgvggghpq@sggtgs% b&”w@SEHtOf ‘the exanpl es the anount- of organlc

sol ven]t or water 1s selec that the conposition-has a solids
content, and t heleforehaexanpdei the sampasisiosr isnd iAgsaroRt® bei ng used

f1gy d%'éérﬂgci@ﬁaféﬁp@ﬁéaonaﬁ& EHGnC%Bs@eGSli'he thieeneral ly it is from40
~to 75% b web%t I'n each exarrp e the conposition is |ined onto 10 t he

can . cl RYINShed then tested in the described manner. 'In ‘each of
exanpl es 1 to 8 mhlestk sfaégdmpmgsedlebts aﬂachmw it add d rubbery -
D R A 2B 065, LB SR RY SRS, Gy R e 0
- together in conventional manner on a Banbury mixer to o
15 form a filled rubber stock. Th1s is then commlnuted

and d15tr1buted in an organlc solvent in conventlonal o

manner with stirring to form a stable d1sper51on or

solution. : - : ' o
. In Exaﬁpieﬁg'filled solid rubber stock is formed
20 and then dlspersed in water in conventional manner.

In Examples 10 to 13 the comp051t1ons are
~made by mixing the filler and tack1f1er 1nto a latex
of the rubbery polymer.'

. All quan't'it'ies' are _e_xpressed'_'as p'ar*.:s_by. '_v_olume
unless ‘stated otherwise, except that the contenf__of_

Styrler,le in styrene butadiene rubbers and the "s_oli'ds content

of latices are expressed as percenté'ges by weight. '



and dfstributed in an organi ¢ solvent in conventional nanner-m% h stirring'
.to forma stable dispersion or solution. In Exanple 9 filled s®%id rubber
Stoczkls formed 20 and then di spersed |§ meter in conventional manner. In
Exanpl es 10 to 13 the conpositions are made by. mixing the filler and S
- tackifier into Exémpeasol tbe4rubbery polyner. Al quantiLies are . exp¥essed'
Tas~parts by volune un e except that -the content o
styfene lnystyrene bu#ggggné%%ungﬁgigﬁhatﬁg %85 i ds content of latices are °
“expressed as ‘per cent agesCopmercgal. gradé4hExanpl es 1 tok4 These ere(
formul ated from Comer ci X e ' | resin.(np
[err]) 2 Tltanlun1d|ogbﬁg%§g§eg§bgggkgea¥§né§gaﬁl%ﬁﬁ tL'IE'I?&I%?anples | and
"2 the rubbery pol yner is267. STBﬁﬁylumuﬁb@Kl Esobut yl ene-i soprene copol ymer)
32.-5 SBR cont ai ni ng 44@6§@®rgﬁgbgp§ paYimera Mooney viscosity of 55 - 75 In
Exanpl e 3 the rubbery po# ﬂf is an ethyl ene propylene rubber having a
Mboney val ue of 35 - 40. ¥ E?anple 4 the rubber polyner. is a styrene

" but adi ene bt ock. COpOLIﬂ?Ethplel aTﬁhﬁrgPthopﬁgb@ryf?3qy@g@géF2enzglveggt
t ol t n e.fo s.are [
Fiilero Lone: nstead ol ezig gy hho ers?éﬁpngiﬁaﬁ-lsogr@ae copolymer)

sation Seal Extrusi 58.3ASER canﬁamHMleé@%Ibmy@eﬂe+aha h@ﬁung a
50. . 360 - 00 1B Mbonzycbigéogit9sof 55 - 75
| ' - In Example 3 the rubbery polymer is an ethylene
"'propylene rubber ‘having a Mooney value of 35 - 40,
In Example 4 the rubber polymer is a styrene butadiene - .
block. conolymer having a styrene content of BOV and the
solven+ iis' toluene. 1nstead of. hexane.
The folloW1ng results are obtalned

T _Test Flller RS _ Tackl- Biolo- Sterili-
. - T T { fier | gical sation
1 Seal Extrusion
1A 7 Synthetlc Silicate | 1
- | + 22 Kaolin 50 | 360 0.0
1B 7 Gless beads '__ B :
| + 22 Kaolin =~ .| 50 |255 - | 0.1
1C 7 Synthetic Silicate | - |
+ 22 Glass beads - 50 125 _ 0.1
1D | 29 Glass beads 50 | 190 0.0
2A 7 Synthetic Silicate N o
- + 22 Kaolin . 50 | 225 - 11.5
2B | 16FKadlin 11.5 Glass Beads| 44.5 | 145 6.2
2C | 34Keolin 11.5Glass Beads| 44.5 | 130 . 0.8
2D | 16Keolin11.5 Gass Beads| 67 | 130 0.8
2B 34 Keglin 11.5 Glass Beds| 67 . 130 | 1.9
| 34 15 Kadlin OGlassBeads | 41 | '95 = | 59.8
3B 0 Kadlin 15 (lassBeds | 41 45 69.8
1 4A -165Kaolin0m.ass Beads| 45 | 35 : 0.4
4B | O Redlin 16.5 Glass Beadg 45 - | O . 8.6

‘\ .



© .+ 22 Kaolin

10

15

20

- . hexane Tackifiers 3 Titanium. d| oxide- Filler -~

Sterilisation |

'} Test | Filler Blologlcal
’ Seal " .- { Extrusion
5A 25.5 Kaolin .- _ . L
.| 18 Calcium Carbonate 370 0.0
5B 25.5 Glass Beads
| 18 Calcium Carbonate 20 0.2
5¢ | 25.5 Kaolin = L
- | 18 Glass Beads 60 0.0
'SD | 43.5 Glass Beads 25 0.5

" Examples 6 to 8 o -
These are formulated from
Commercial grade hexane
Tackifiers
3 Titanium dioxide
Filler
- 100 Rubbery polymer

In Example 6 the rubbery polymer is 70 parts ‘hot |
polymerlsed styrene butadlene rubber having 23% bound

‘styrene. and a Mooney value as deflned above of 50 - 58,

and 30 parts hot polymerlsed styrene butadiene rubber hav1ng:
434 bound styrene and a ‘Vlooney value of 40 - 50. :

7 Synthetic Silicate

o

_ - 50 255 0.1 1C

+ 22 d.ass beads 50 125 0.1 1D 29 d ass beads

50 190 0.0 2A- 7 Synthetic Silicate + 22 Kaolin o 4
50 - 225 , 11.5 2B - 16 Kaolin y4,1.5 3 ass- Beads 44.5 145
6.2 2C - 34 Kaolin 11.5 G gs Beads )A .5 130 . .- .0.8 2D 16 -

"Kaolin 11.5 3 ass Beads 67 o 0.8 2E 34 Kaolin -11.5 d as_s\;i;‘-"

Beads g&4mple 5 130 1 9 3A 15 Kadin O d ass Beads 41 I
95 —‘“38‘8‘38 . 0.Kaolin 15 G ass Beads 41 - 45 - 69. 8

4A . 16.5 Kaolin O d ass Beads 45. 35 .0.4 4B O Kaolin

16.5 Class Beadmm4501a1 Grade. Bcetone ~Exanple 5 Commerci al - G ade
Acet.one d I ani um di oxi de 2 Zinc Oxi de-

- 35.5 b Fﬁégdhﬁqﬁtd %h\é %@%oﬁ%ﬁﬁ&%r@ﬁxf er Test . Filler . .
Bsologlcal St@mmansamadnoxaﬂe - " Extrusion 5A  25.5 Kaolln_18

Cal ci um Car9boBaggne 0x1des7o ' 0.0 'SB . 25.5 d ass Beads 18 :
Cal ci um Car bonat e - 90 c% '25.5 Kaolin 18 d ass )
Beads- . . . 2:5 Stg@:.l:.sed estergq;‘.‘g@o ‘-"@533571@ ass Beads ' 25 %

- 0.5 Exanples ﬁ3tg €i1lQer “ These are formulated fron1CbnnerC|aI

grade . -



¥15 ; 100 Rubbery polyner In Exanple 6 the rubbery polyner. is 70
part g~ hot polynerlsed styrene but adi ene rubber having 23% bound styrene and

. a Mooney val-ue as defined above of 50 - 58, and 30 parts hot poly leed
'styrene but adi ene rubber having 20,; 43% bound styrene and a Nbonng val ue

-aof 40 - 50. 16 I n Exanple 7 the' rubkhgry polymer is 50 parts. cold

-pol ymeri sed styrene butadi ene rubber haV|n 23% bound styrene and a Money
Vekue as defined above &n Emampisg, 7aﬁh35@ugéﬁ@§ potl ymelry risr iSfegpasttys ene but

adi ene rubber 514 payyﬁgri§%ﬁbeepéeﬁ%yBﬁ@sda@ﬂe rN@%@?yh%%H%%IQf 3ﬂ&n%$5

In Exanple 8 the rub é sol ution
content’ polybﬁ?&ﬂ?%ﬁeaﬂ anEOQHEMoHé}uﬁaﬂﬁed&§lﬂéﬂ|ﬂbav&boféS@f-454,37

parts hot pol yn@r5e a?tyrﬁae 95&9659@§eha§t99eﬁe55n& gge%%“&%%% of 43%

and a Mogney value 0 pg 35 results a t ai ned Test
Kaol i n GI asg Vit tﬁil\f’ybou dFBYreneBPB o Mogngy valugegds 40 tr iSCol
.-¢ar bon gical  satidn Extmplef 8 thesrabber S@éhymerE&%r%S'QQJW@Pd rosin
tacklfler 6A 3 35,
16 soléglan po?ygg§1§e§ 9?%26§S conten§ goé@%utagéege %ggy@g _
- 33.5 . 35a5M00ney yalue as def2néd abo®e. Bf 433: 37 pari6. Got 58.5
80 2. Tp& 53ed 0 17.8 7B
o 2g P f% er®de sty?ene butggégne hav1§§ g g&yreﬁ% conteng
. 55.'5 Ogg of 3 BBé a MOOH?E wadpe of140 - 505 55.5 = 58
170 . 22.2 Exanple 9h¥ﬂrel16QQn§t¥é§ﬂ§t§uhéé'6B%a Heger containing 15
44% st yrene and haV|ng a Mboney val'ue as, defined f 90 24
Hydrogenat ed TEThY T ESTer P Wooa T oS T
Test | Kaolin| Glass |.Pentaery- Hydro- |- Biolo- | Sterili-
T Beads |' thritol " | carbon | gical - | sation
S ester of | resin seal - Extrusion
wod rosin | tackifier -
6o | 36 | 9.5 | 33.5 5.5 | 10 | -8.8
5C 22.5 | 23.5 33.5 35.5 .75' 2.2
6D }-22.5 | 23.5 56.0 58.5 80 2.7
78 | 53 0" .| 60.5 63.5 | -550 | 17.8
7B 25 128 - 60.5 | 63.5 | 200 | 12.5
8A | 35 0 55.5 | 58 660 79.8
8B | 10 25 | 55.5 |58 170 22.2
 Example 9
' Water
_ 100 Styrene butadlene rubber contalnlng
15 ' . L4% styrene and having a Mooney value as

~ defined of 70 - 90 -
24 Hydrogenated methyl ester of wood rosin
11 Maleic anhydride adduct of glycerol ester
B of wood rosin mp 120°C |
20 ' 11.5 Glycerol ester of wood rosin mp 90°C
' 12 Casein .= o
Filler



" 11 Maleic anhydride adduot of glycerol ester of wood.rosin np 1200C 20

r*

45

11.5 dycerol ester of wood rosin np [err] 12 Casein Filler. .17 | Test.
Filler . _ Bi ol ogi cal Sterilisation Seal Ext rusi on
9.A  14.4 Zinc Oxide : 105%% 55 9B 13.7 Zinc

- xi-de 0.7 ~ G.ass Beads 35 52 '9C 13.0 Zinc Oxide 1.4

- d ass Beads _ 70 . - o 515 9 D 10. 8 Z| nc xide 3.5 (@ ass B
Beads E— ——l o b A ZRe— O te—f—2—-C-ass-Boads, | baill

| Test4 FBiblér 14.-3 Ga‘s:BBeaeglcal Sterilisation p1 9 G -

~14.4 Zjnc Oige 5.9 (JasS'Beads* - PB5 Seal 5§ ExtirusEiyn 9G {he

gl ass : - S Pet-3i-o—oret-—By—di-SPer-5+-Ag—a—wad er -
the rubpber-zihc- oxi de stock. Exanples 10{to 13 5 . y f - In Exa?aL=s 10
to 12 Op Py tpgfil parts hydrpcarhge tackilfyi resin bn :
presenﬁ)garg fh A t?écaagléérts tltan|u11di§§'de ang 5 ggits stabi |l {ser
and 10 PdBts slﬁf%n%lbﬁtgxiéﬁe rubber, pfésent as a.lfatex. . In Exafples
10 and|11 the| Iratex ha.3 sofftassiBeads chntenBSof 66-to 6% by wei ghf and

the ru bgrccogrfgpg BinsooR6Fast yrene and| has ‘been pollynmerised at SoC using

fatty 4qcid sopps and tiegrubfessiageaqibopey vagpue (ag defgnefd above) of. .

- 100 to 1@3% i §Xg | e 12 the latex hap a solids cqntent of 67% a}bound
styren '_tent @f and one/ valu% of 115 In §fanple 18, .
‘the cofpositipn is preéa?ed ass bea 32 45, '

- : 9E | 7.2 Zinc Oxide E o :
: - 7. 2 Glass Beads 45. 40.6

9 F 14. 3 ulass Beads' n 5 - 51

9G | 14.4 Zinc Oxide . .
5.9 Glass Beads* | = 35 j_5_6.7

* In test 9G the glass.beads were mixed into the

: disper510n formed by disper31ng in water the rubber-zinc-

oxide stock.

10

Examples 10 ta 13 -

In Examples 10 to 12 30 parts flller and 22 parts
hydrocarbon tacklfying re31n (when present) are mixed
with 3.2 parts titanium dioxide and 5 parts szablllser
and 100 parts styrene butadlene rubber, present as a
latex. In Examples 10 and 11 the latex has a solids

. content of 66 to 69% by weight and the rubber contalns

31 to 36% styrene and has been polymerised at 5°C using
fatty acid soaps and the rubber has a Mooney value (as
defined above) of 100 to 130. 1In Example 12 the latex

“has a solids content of 67%, a bound styrene content of

15

20

32% and a Mooney value of 115, : :

In Example 13, the composition is prepared in
the same way except that the polymer is as stated. The
compos1t10n contains 22 parts hydrocarbon tackifier
resin. In all the examples where this is used it 1s |

a polymer of mixed 5-C alkenes having a meltlng polnt
of about 100°c.

&

-5

L]
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the sane -way. except that the polynmer is as stated. The conposition

contains 22 parts, hydrocarbon tackifier resin. In all the exanples mhere'
thisgs used it is 20 a pol ynmer of nixed 5-C al kenes hHaving a nelting
poi nt of about 100 C. . 18 Test Filler . _ L Tacki -
BIOIOfn Sterlll- fyi'ng gical . sation resin  Seal .. Extrusion %ﬁ%
3¢ olin .0 Jass Beads ~.22  .-1825 - =~ 38.6 OB 0 Kaol i n
g-&’s Bea“ — ... 10 - 2. 1103 bﬁ 30
'd ass Begdfest 2Elller_ 10 23 - PE 19 e ¥QjD ﬁ%%ﬁ
30 Gass |Beads | 22 90 . °© 21. §130%0 §§ 230 #%
a ass-Bedds v 0 495 - 28. 1 n ass eadls
. oot e ’ [
8.8 12B 93 Kaalin 24 d ass Beads. 204. : 17.3 120 L7
Kaolin 2 aspzRe 1024 315 eyl e{13. Ti6
"FFI | er 18% ' E.ﬁgallnRubb Flass %@%g_ om%iﬂ $teril- Cbholyner
Seal 10Bi st PoKagidnu- 35 &aﬁABeaﬁﬁ kaolaan 0 @ as c{st yr ene a@ﬂi c
3f5 20. 4} Beads ester cdpeidier 13B 0 Kaollin 30 d ags
25 . 8 Beadg ) ikadldd) Bdadd dss awl yvijnyl ixiene : 530 :
64Beads g'hélorlde 1??%3' OK 9§pGass : ] 65
12. 9 Beadp 13E 30 lin nel b di ene 5 7
. Beads (45‘%%431 yije )‘ép _ % 1hss Headd LE? 96) 27%
. g 3~10p N :
11A° 30 Kaolin 0 Glass Beads | O 495 ; 28.7
11B | O Kaolin 30 Glass Beads o | 75 2.7
124 |93 Kaolin 24 Glass Beads | 153 - | 215 ~ 8.8
12B |93 Kaolin 24 Glass Beads 206 ). 225 - 17.3
12C |47 Kaolin 24 Glass Beads | 102 | 150 - 3.5
Example 13 _
Test F111e1 — N - Rubber ~ Blological |oterii-
' - Copolymer -  Seal isation
o I ' -} Extru-
e . L | sion
13A 30 Kaolin O Glags styrene acryllc - 375 20.4
' _ " Beads ester copolymer
-13B | O Kaolin 30 Glass|' 25 | 1.8
1 . R Beads = :
13C | 30 Kaolin O Glass po1yV1ny11dene 590 1 6.4
- Y - . Beads chlorlde : , o
13D | O Kaolin 30 Glass{) 65 12.9
S . ‘Beads|\ L |
13E | 30 Kaolin O Glass{/ styrene butadiene 55 3.7
' - Beads (45% s?y?ene) + ' '
1 : vulcanising 5 2.4
SE .QlKa011n }0 gi:i: agent | |
13G {27.5 Kaolin O‘Glassr 2 chlorobutad1ene 185 -
_ Beads|\ polymer and vinyl _ .
. ' acetate maleic acid ., B
| 13H 9 Kaollé 27.5 gizzz copolymer . .?5 o
131 |71 Kaolin O Glass|/ natural rubber” | 125 | 9.0
- . . Beads| ang n1 N
13 | 0 Kaolin 71 Glass| /PO YCRIOTOPTERE 10 0
_ . Beads|® '




13F 0 Kaolin 30 G ass - vul cani sing 2.4 136 27.5
- Kaolin 0-d ass 2-chl orobut adi eg“l“umﬂmamﬂu oI yrrer and vinyl 13H O
‘Kaolin 27.S 3 ass acetate mal | ymer 131 71 Kaoltn O

d ass natural rubber 125* - ° ¢ 0°Beads” and 13J - 0 Kaolin 71
dass pol ychor oprene . 10 0 Beads 19 CLAINB 1. A
" container having a closure sealed to it by a seal at includes a gasket
formed of a rubbery polymer in which is dlspersed 1 er including giass

beads having a particle size of 1 tq9200 m crons, the amount of glass:5

beads being at [east 1% by volunme based on. the volune of . rubbery polynmer. =~

2. - A GhAEM8er according to claim1 in which the gl ass beads have-an

average particle size of 10 to 50 m crons and are<£reseg J.n.an anount of 5

to 50% bylvol und BRBERLRET BAVARG FoIdOSUHe SAfAks

ubbery poyWatohsts B1BegRed) A1 ZESW%%%G%%&%%%% 15

whi ch theagpakeicmessineneﬂ ﬂrtol20@ommmmdnsu1thnnamqumg of Igtpss medi um

i "high 156h4d hUBRG! KePOLUER" 190ByO SRR e MU B R PG RE |1 W N

has be€een sperse he fi I nc ass sea I'ng
conp05|tlxnbberYaBOmeer-seal|ng 20 contai ner- closures and that is a

| iquid megli umig ?ﬁ ﬁiﬁesogbeo&a%gw@wﬁr 1hagn Raercyli @ise) féser

di spersed and in een di spersed-a f|IIer |nclud| ass beads
haV|ngza§ﬁ§@$ohéV§|§§ gveragg peytdicde,sdze of Ef

-at | east dfqbyr¥opraBehtser dh ambubite of0IBD og itsy r\ttbhﬁﬁe’ paseaer .
10 on the volume of rubbery polymer, and there are 0. 05 to
2 parts by volume glass beads per part by volume other _
filler, the total amount of filler being 20 to 175% by
volume based on the volume of rubbery polymer. ' |
3. "A container according to claim 1 or claim 2 in
15 which the gasket was formed from a. composition comprising
' a liquid medium in which solid rubbery polymer has been
dissolved or dispersed and in which has been dispersed
- the filler including glass beads. oo
4. A sealing composition suitable for sealing
20 container closures and that is a liquid medium in which
a solid rubbery polymer has been dissolved or dispersed
and in which has been dispersed a filler including glass
.beads having a particle size of 1 to 200 microns, the |
_ amount of glass beads being at least 1% by volume based
25 on the volume of the rubbery polymer. ' ;

' 5. A composition according to claim 4 in which the
glaSs beads have an average particle size of 10 to 50
microns. : :

_ 6. A composition according to claim 4 or claim 5 in

30 which the glass beads were formed by solidification of
~molten glass drOplets..g ' - '
7. A composition according to any of claims 4 to 6
' in which the amount of glass beads is from 5 to 100%
by volume based.on the volume of rubbery polymer.

?mPY nd there are
:.0.05 to 256181tﬁha'¢ yacludes! asgaskets foemedidf by mubbewy opdlymér| l-er, the

$eads bei ng



55 A .conposi tion according to cIa|n14 in eads have an
average particle size of 10 to 50 microns. “ “‘“ Mﬁ mml n according to
claim4 or claim5in 30 which the gl gﬁs S avene mor o

solidification of molten glass dropl et A conp05|t|on accordlng to
any-of claimg4 to:6 'QAW@oﬁﬁoéEEiaﬁDaatoQﬁigbaabln&atmlt inowhScho 100%

Commast 11 on Se MG COE | GTAFS PHAGR] 4R CRORL Aol TH® PAECREEEE (< from

.5 to 30% by widuE &l@Sﬂdeoﬁolmevofumbbéryupbé:quml ynmer. 9. A

composi ti on 3ccording T antol: £18h Medokdlg kol 4R LhLhE" o8BSEStS

substantial |l y*only of I on according to any
" of clainms 4 tim Shichhtld fhblérlCGnsis#prsyb§tanﬁializZ?ﬁ#Ysoﬁy vol une

gl ass beads p %;y vol ume of ather inorganic particulate filler. 11.
A conp05|t|o#iﬁ§§$§h% toclaim10 in which the total amount of filler is

fa om 20 to 178% by vol Ukecompesibhonhaceordindotta Any Whtlatpeyfer. 12,

A conmposi.ti ol [ n I Iler i
eI S S Aok ot o S net by o

" A conposi ti ovalsyi 3kees coeads opet| di BTE by YolumeuRh PRRE ubber

pol yner is sqytﬁﬁfgh{équ§£yé§ngtgu§§glgge r ubber, styrene but adi ene bl ock’
- copol yners, polybutadiene, styrene acréllcﬂﬁopol ner.s ub?Q*ene _

acrylonitril dlopol ynerd, Comp9sihieniaRecr ﬁbﬁg?th
A conposi t'i ORI G € D daheakt 2o £3118rWiiscifrore zwtﬂmrwsz%)myyvalume a

styrene but adi ene_ rub Ltion i ng to any of
clains 4 to P?%ﬁﬁh??dﬁ%?l?o}ﬁﬁ?uﬁfngh gﬁggeF %#%rlan anount
12. A composition according to claim 11 in which .
. the total amount of filler is from 50 t0 125% by
volume based on the vblume of the rubbery polymer.

13. A compos1t10n accord1ng to any of claims 4 to
12 in which the rubber polymer is selected from styrene
butadiene rubber, styrene butadiene block copolymers, -
polybutadiene, styrene acrylic copolymefs, butadiene
acrylonitrile copolymers, polyvinylidene chloride and
.butyl rubber. ' . C |

14. A composition accord1ng to claim 13 in which

the rubbery copolymer is a styrene butadiene Tubber.
15, A composition accordlng to any of claims 4 to

14 add1t10nally 1nclud1ng a tackifier res1n in an ambunt
of 15 to 200% by volume based on the volume of rubbery
polymer. - :

16. _ A composition according to claim 4"comprising'
100 parts by volume styrene butadiene rubber, 15 to 200
parts by volume tackifier resin, 5 'to 50 parts by '
volume glass beads having an average particle size

of 10 to 50 microns and 10 to 100 parts by volume other
1norgan1c part1cu1ate filler. -

17. A composition accordlng to any of claims 4 to
16 in which the liquid medium is an organic 11qu1d '
and at least part of the rubbery polymer is dissolved
in the organic 11qu1d.




" of 15 to 26096by vol ume based on the vol ume of rubbery polymer—T6L . A -
,-conposition according to claim4 conprising 100 parts by_ e '
. "butadi ene rubber, 15 to 200 parts by vol une t‘ackSLi er \m\m mg“‘m‘“arts
- by volune gl ass beads having an average particle’sizelH m crons -
. and 10 to 100 parts by vol ume ot pgr inorganic particulate filler. 17. . lﬁ#;
A compogd tion accprding to any of claims 4 to 16 in which the I'iquid nedium™ -
“is an gﬁ%hnic.li‘%jgégﬁﬁgéfl?§a§5cﬁﬁafngftPhénVuﬁgeF}a&&Syﬁer i s dissol vedy_/
in the & gkhiin lwiyichl. the 2iqudd mediumAisompoaiquieonsagedidimng to any of 7
clainms # tihid& i j Lyl d: [ ' n,aqueous medi umin-which the"
rubbery . pol yner f%gtﬁéﬁkéggd#b?gb?rn?g Hi%héfﬁsg'of sealing a container .
closurédo a conthimethednpfigeayingnangonheisneal cigsimee tof a he closure
with a CoMpomids Compei thpoliRiagyeRl cbaifhedchRele did ng the
conposuglon to fprn1adgasket,and hen cqnpresSing the seal’ing face of -the
cIosuna%ﬂ%HﬁﬁjY*ﬁpe% %mp?ﬁétéﬁﬁtaFﬁéFdaﬁa tReABYy ofeslliaimst He closure to- 5 °
“the corttailky dwyting hehgastmpovithon tbefsel a gsket andAthRhod according
bor Sh B ddl 1Y thd "CeSPING' Bile' 8£%eR8"c105uTe" aFound tHe ° 1P O
end of the container and thereby sealing the closure 1 :

to the container with the gasket within the seal.

20. . A method according to claim 19 in which the
container is a can.and theuélosure.is a top or bottoﬁ
can end.




