wo 2014/100342 A1 |JIN I 0F V000 YO O 0

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/100342 A1

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

31

26 June 2014 (26.06.2014) WIPOIPCT
International Patent Classification:
CO8L 83/00 (2006.01)
International Application Number:
PCT/US2013/076409

International Filing Date:
19 December 2013 (19.12.2013)

Filing Language: English
Publication Language: English
Priority Data:

61/739,831 20 December 2012 (20.12.2012) US

Applicant: W. R. GRACE & CO.-CONN. [US/US];
7500 Grace Drive, Columbia, Maryland 21044 (US).

Inventors: IKESHIRO, Yasushi; 3-39-54 Fuchinobe-
honcho, Sagamihara-shi, Kanagawa 2520202 (JP). HAY-
ASHI, Shigeki; 3-24-10 Kobuchi Minami-ku, Sagamihara-
shi, Kanagawa 2520344 (JP). TAKAHASHI, Toru; 1-26-
10, Kokubu-Kita, Ebina-shi, Kanagawa 2430406 (JP).

Agent: ARTALE, Beverly; 7500 Grace Drive, Columbia,
Maryland 21044 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

(84)

BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

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

Published:

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

(54) Title: CONTAINER SEALANT COMPOSITION

(57) Abstract: Disclosed is a container sealant composition with improved can sealing performance and reduced hot water absorp -
tion. The composition comprises a latex of a carboxylated styrene-butadiene rubber, a filler (preferably kaolin clay), an organosilane,
and a tackifier. Also disclosed is a method of sealing a can with the aforedescribed container sealant composition.



1

oy

G

WO 2014/100342 PCT/US2013/076409

Containsr Sealant Composition

Backevound of the Invention

{0001]  The present invention velates to a containey sealant composition

with improved can sealing performance and reduced hot water absorption.

[0002]  Container seslant compositions based on a rubbery polymer, such
as styrene-butadiens rubber (SBR) and carboxylated styvrene-butadiene
rubber (CSBR) are well known in the art. In order to ohtain acceptable water
resistance, extrusion resistance and container seam performance, such
cotapositions often include a crosslinking agent, such as a peroxide or zine
compound, to form a crosslinked network within the rubber corponent. Such
sealant compositions also typieally include a filler and a tackifier. Examples
of such sealant compositions are disclosed in US 4,189,418, WO 82/02721, BP
0182674, US 5,747,579, and US 8,211,254, However, the aforementioned
patents do not suggest that organosilane would be useful with respect to

container sealant compositions,

{00031 InUS 5,763,388 there is suggested a method of making agueous
compatibilized silica slurry that may be more readily blended with a rubber
lstex. Fumed silica and precipitated silica are mentioned for the silica
ispersion. The agueous compatibilized silica slurry is made by treating the
silica dispersion with an organosilane coupling agent that includes a veactive
functional group. It is suggested that this treatment allows the incorporation
of greater guantities of compatibilized silica slurey in the rabber polymer.
However, this patent does not suggest that the organocsilane would be useful
with respect to carboxylated rubbers or that it would be useful with respect to

container sealant compositions.

[0004] 1o US 6,756,079 and US 8,028,906 there are suggested compositions
and methods for treating metal substrates with aminosilanes. These

aminosilane coatings protect the metal substrate from corrosion and form a
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base for adhering rubber-like polymeric compositions to the metal. However,
these patents do not suggest that organosilanes would be useful with respect

to carboxylated rubbers or with respect to container sealant compositions,

Suwmmary of the Invention

[0005]  The present invention embraces a container sealant composition
comprising a latex of a carboxvlated styrens-butadiene rubber (CSBR), a filler,
an organosilane, and a tackifier. The filler may be selected from the group
consisting of clay, particularly kaolin clay, precipitated silica, silica gel,
titaniwm dioxide, caleium carbonate, alumina white, calcium sulfate,
aluminum hydroxide, tale, and a combination of two ar more of these
materials, Preferably, the filler coraprises kaolin clay.

¥

[0006]  The present invention alse includes a method for sealing a can. The
method comprizes coating an agueous dispersion of the confainer sealant
composition according to the present invention onte the curl area of a can cap.
dryving the composition, placing the coated can cap onto a can body filled with
contents, and sealing the can by seaming the flange area of the can body and
the curl avea of the cap to obtain a sealed can containing the contents. The
method may additionally include subjecting the sealed can to a heat

treatment to sterilize the contents,

Betailead Descripiion of the Invention

{0007]  The container sealant composition of the present invention
comprises a latex of a carboxylated styrene-butadiene rubber (CSBR). The
CUSEBR may be any of those conventionally used to form container sealant
compositions. Typical CSBR's ave disclosed in US 5,747,579 and include
copalymers of styrene and butadiene with a carboxylic acid such as fumaric
acid, acrylic acid, methacrylic avid, itaconic acid, aconitic acul, malsic acid or
corotonic acid or with an anhydride such as maleic anhydride or itaconic
anhydride. A preferred CSBR is a copolvmer of styrene and butadiene with
acrylic acid. Generally, the amount of acid (or anhydride) copolymerized with

the styrene-butadiene will be ahout 0.5% to 6% by weight of the elastomer.



WO 2014/100342 PCT/US2013/076409

[
o)

30

The proportion of etyrene and butadiene will typically range from 30% to 70%
for each component, based on 100 parts of styrene plus butadiene (L.e., 30 to
70 phr (phr = parts per hundred parts rubber)). Typically, the amount of
butadiene is about 35% to 55%, while the amount of styrene is about 45% to
65%. Typically, the CSBER has a gel content of § to 70 wt.%, a Mooney
viscosity of 30 fo 1560 (M., 100°C) and a styrene content of 20 to 60 wt.%.

The CSBR latex will typically comprise about 40% to 70% total rubber solids.

[00081  The confainer sealant composition additienally includes a filler.
The filler preferably iz selected from the group consisting of clay, particularly
kaolin clay, precipitated silica, silica gel, titanium dioxide, calcium carbonate,
slumina white, calcium sunlfate, aluminum hydroxide, tale, and a combination
of two or move of these materials. Preferably, the filler comprises kaolin clay.
Typically, the composition will include about 5 to 80 pavts by weight of filler
per 100 parts by weight of CSBR (i.e., § to 80 phr), preferably about 10 to 50
parts by weight of clay filler per 100 parts by weight of CSBR (e, 10-50 phy).
This results in a CEBR to clay ratio of 100:5 to 100:80, preferably 103:10 10
100:50. FPreferably, the container sealant composition is substantially free
{i.e., less than 0.5%, preferably less than 0.1%, by weight), most preferably

completely free, of collnidal silica.

[0009]  The container sealant composition additionally includes an
organcsilane. The organosilane includes a functional group that will vesact
with the carboxyl group in CSBR to build a network structure in the rubber
system. It is theorized that formation of anch a network structure provides
reduced hot water shsorpiion and improved can sealing performance without
the need for a crosslinking agent. Thus, in a preferred embodiment, the
container sealant composition s substantially free (i.e., less than 0.1% by
weight), most preferably completely free, of crosshinking agent. The amount
of the erganosilane can be varied within relatively wide limits, e.g., 1 to 15

£

parts of organosilane per 100 parts by weight of filler (e.g., clay), preferabiy 3

T

to 10 parts by weight of organosilane per 100 parts by waight of filler,

7
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[0010]  Suitable organosilanes include those having the general formula

A
|
X CHa)—Si— 72

o
wherein X is a functional group selected from the group consisting of an
amino group, a polyamino alkyl group, a mercapto group, a polysulfide group,
an epoxy group, & hydroxy group, a vinyl group, an acryloxy group and a
methacryloxy group; vis § to 8, preferably £ to 6; and 2, 2% and %2 are each
independently selected from the group consisting of hydrogen, C1 to Cus alkyl,
aryl such as phenyl, benzyl and the like, cycloalkyl such as cyclopentyl,
cyclohexyl, stc., or aryl, alkoxy ov hale substituted alkyl, and C; to Cs alkoxy

4
i

group, with the provise that at least one of €%, 22 or 73 nmust be one of the
foregoing alkoxy groups or one of the Z's must be a halogen, hydroxyl, or

hydrogen group.

{0011}  Representative of such organosilanes that are commercially
available include 3-aminopropylirunethoxysilane,
J-aminopropyviiriethoxyvsilane, 3-aminopropyldimethylethoxysilane,
S-amincpropyldihydroxymethoxysilane, N-(Z-aminocethyl}-3-
aminopropyltrimethoxysilane, N-(Z-aminoethyl)-8-aminopropyi-
triethoxyeilane, N-methyl-aminopropylitrimethoxysilane, 3-hydroxypropyvl-
tripropoxysilane, 3-mercaptopropyltriethoxysilane, glveidylpropyl
trimethoxysilane, 3-methacryloxypropyliviethoxysilane, S-methacryloxy-
propyltrimethoxysilane, 2-mercaptoethyltriethoxysilane, 3-thiocyanato-
propyitriethosysilane, his-(3-triethoxythiopropyl) tetrasulfide,
vinyliriethoxysilane, vinylphenyimethylailane, vinvidimethylmethoxysilane,
divinyldimethoxysilane, divinylethyvldimethoxysilane, dimethylvinyl-
chlorosilane, and the like. Preferred organosilanes are the amine-
organcsilanes, and particularly preferred ave 3-aminopropyltriethoxysilane
and N-(2-aminoethyl}-3-aminopropylirimethoxysilane. Praferably, the

organosilane is added to the composition after the filler has been added.
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{0012}  The container sealant composition preferably additionally includes

a tackifier. The tackifier may be selected from any those commonly used in
container sealant compesitions. Generally, the tackifier may include at least
one material selected from the group consisting of rosin-based resins {e.g.,
rosin, hydrogenated rosin, rosin ester, hvdrogenated rosin ester), terpene-
based resins {(e.g., a-pinene, B-pinene, dipentene), phenol-formaldehyde-based
resins and petroleum hydrocarbon-based resins. The amount of the tackifier
included in the composition may be varied, but will typically be included in an
amount of about 10 to 150 parts, preferably 15 to 100 parts, by weight per 100
parts by weight (solids} of the rubber component (i.e., 10 to 150 phy,

preferably 15 to 100 phr).

[0013] When the filler comprises kaolin clay, the container sealant
composition may also comprise an additional filler. Such additional filler may
be at least one material selected from the group consisting of silica, titanium
dioxide, caletum carbonate, alumina white, calcium sulfate, aluminum
hydroxide and tale. The amount of the additional filler may be varied, but
will typically be included in an amount of about 5-150 parts by weight per 100

parts by weight (solids) of the rubber component (i.e., 5 to 150 phr).

[0014]  The container sealani composition may also include minor amounts
of other additives such as colorants (e.g., carbon black), antioxidants,
thickeners (e.g.. bentonite, karayva gum, methyl cellulose), bactericides,

surfactants, and pH adjusters,

[0015]  The above-described container sealant composition is
advantageously used to seal a can. Generally, the method comprises coating
an agueous dispersion of the container sealant composition onto the curl area
of a can cap, drying the composition, placing the coated can cap onto a can
body filled with contents, and sealing the can by seaming the flange aves of
the can body and the curl area of the cap to obtain a sealed can containing the
contents. The method may additionally include subjecting the sealed can to a

heat treatment to sterilize the contents. The sealant composition of the
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present invention provides improved can sealing performance, thus forming a

better seal, as well ag reduced hot water absorption.

Example 1
{0016]  This example demonstrates the improvements resulting from the
container sealant compositions of the present invention. The organosilane
{when present) is added slowly, while stirring, into kaolin clay dispersed
CEBR Iatex in the amounts shown in Table 1, then these mixtures are stirrad
for 156 to 20 minutes at 200 to 300 rpm. The remaining ingredients are added
to this dispersion, which is stirved for one hour then defoamed under vacuum.

The results are shown in Table 1.

Tahle 1

Amourt (parts by weight)

ingredient A B c B g
Grgamsitaa@ - 1.8 0 1.8 g 4
CSBR (sofid)’ 1060 100 100 | 100

SBR (soby | 100
Kaolin Clay 30 30 30 30 303
Stabilizer® g 0 1.2 1.2 1.2
Cther ingradients (inel, tackifisn 33 38 a5 35 8%

Hot water absorplion of dried film

10.3 188

tmmersion for 1 minute (%) 1.1 3.0 8.5
Immersion for 3 minutes (%) 2.7 53 7.5 18.1 30.0
Can pack fest resulls

Number of cans with leakage affer g g 5 1t 15
impact (=100} ‘

! N-(Z-amincethyl)-3-aminopropyitrimethoxysiians (KBMBO3,; ShinEtsu)

X0 83286.01 (50% CSBR sofids; Siam Synthetic Ca., Lid)

* Stylens Maleic Anhydride Copolymear (Scripset 540; Hercules)

S WRC103S-2 {Typical lapaness waler based sealant avallable from W.R. Grace)

[0017] A typical water based container sealant composition (B) shows high
water absorption, 16.6% and 30.0%, in dried films after immersing in hot
water (> 90°C) respectively for 1 and 3 minutes. The hot water absorption of

coraposition (E) is reduced to 10.3% and 18.1% in composition () by the
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replacement of BBR by CSBR and formula simphification. In addition, the hot
water absorption of composition (D) is reduced significantly to 1.1% and 2.7%
by stabilizer elimination and addition of organcsilane in composition (A). It
can be seen that addition of organosilane to other formulations (A from B, and

 from D) also contributes to linproved can sealing performance.

Example 2
{0018] A container sealant composition is prepared having the ingredients

listed below.

Ingredient By Weight (PHR)
OSBH® 100
Aluminum silicate (Kaolin clay)? 30
Amino-organosilane? 1.8
Titanium dioxide 5
Tackifiert R
Thickener? 2.16
Carbon black 0.3
Dispersant® 0.34
Antioxidant? 1

' X (1 83288.01 (50% CSBR solids; Siam Synthetic Ca., Lid)

* Buca Clay filler (BASF Catalyst)

3 N-{Z-aminoethyl)-3-aminopropyitrimethoxysilane (KBMBR3; ShinEtsu)

* Blend of Agueous Dispersion of Polvmarizad Rosin Estar (10 phr Foralaxe from Eastman
Chemical), Hydroganated Ester Rosin (20 phr Forelyn 5020-F from Eastman Chemical)

3 Methyl celiuiose {1.78) and Karaya gum (0.4}
® Naphthalene sulfonic acid, formaildehyde, Na {0.1) and Sodium Carbongte (0.24)
" Tetrakis methyiene ditertbutyihydroxycinnamate methyl

10019]  The aming-organostlane is added slowly, while stirving, into clay
dispersed CSBR latex, then these mixtures ave stivred for 15 to 20 minutes at
200 to 300 rpm. The remaining ingredients are added to this dispersion,

which is stirred for one hour then defoamed under vacuun.,

[0020]  The above-described composition is used to seal a can in the

conventional manner. The agueous dispersion of sealant composition is
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coated ontoe the curl area of a can end (or can cap) using a veciprocal liner and
heat-dried in an aiy cireulating oven at 80°C for ten minutes. A 190 mil can is
filled with hot hiquid {e.g., boiled water to simulste food contents), then the
can end is placed on the filled can and seamed using a veciprocal double
seamer. The seamed can i3 then subjected to heat sterilization {e.g., 125°C
for 30 min.}, then allowed to cool to room temperature. The can exhibits

substantially improved can sealing performance.
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L A container sealant composition comprising a latex of a carboxylated
styrene-butadiene rubber {CSBR), a filler, an organosilane, and a tackifier

wherein the weight vatio of C8BR to filler ranges from 100:5 to 100:80.

2. The container ssalant composition aceording to claim 1, wherein the
filler is selected from the group consisting of clay, kaolin clay, precipitated
silica, silica gel, titanium dioxide, calcium carbonate, alumina whits, caleium
sulfate, aluminum hydroxide, tale, and a combination of two or more of these

raaterials

3. The condainer sealant composition according to claim 1, wherein the

Hlley comprises kaolin clay.

4. The container sealant composition according to claim 1, wherein the

weight ratio of CSER to filler ranges from 100:10 o 100:50

5. The container sealant composition according to any of claims 1 to 4,
wherein the organosilane has the general formula

74
£t

A—{CHp)—Br—72

i

3

wherein X 18 a functional group selected from the group consisting of an
Amino group, a poelvamine alkyl group, a mercapto group, a polvsulfide group,
an epoxy group, 8 hydroxy group, a vinyl group, an acryloxy group and a
methacryloxy group; v 18 0 to 8, prefevably 2 1o 8; and 74, % and %2 ave each
independently selected from the group consisting of hydrogen, (s to Cis alkyl
aryl such as phenyl, benzyl and the like, eyeloalkyl auch as cyclopentyl,
cyelohexyl, ete., or aryl, alkoxy or halo substituted alkyl, and Ci to Cs alkoxy

rroup, with the provise that at least one of 23, Z2 or Z% must be one of the
B
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foregoing alkoxy groups or one of the Z's must be a halogen, hydroxyl, or

hydrogen group.

8. The container sealant composition according to claim 5, whevein the
prganosilane is selected from the group consisting of
J-aminopropylirimethoxysilane, 3-aminopropvliriethoxysilane,
3-aminopropyldimethylethoxysilane, 3-aminopropyldihydroxymethoxysilane,
N-(Z-aminoethyvl}-3-aminopropyltrimethoxysilane, N-(2-aminoethyl)-3-

aminopropvitriethoxvailane, and N-methvl-aminopropyltrimethoxysilane.

Ll

7. The container sealant composition according to claim 5, wherein the

organosilane is N-(Z-amincethyl)-3-aminopropvltrimethoxysilane.

8. The container sealant composition according to any preceding claim,
wherein the amount of organosilane 1s 1 to 15 parts by weight of erganosilane

per 100 parts by weight of filler.

9. The container sealant composition according to any preceding claim,
wherein the tackifier is at least one member selected from the group
consisting of rogin-hased resins, terpene-based resins, phenol-formaldehyvde-
based resing, and petroleum hydrocarbon-based resins and the amount of the
tackifier 1s 10-150 parts by weight per 100 parts by weight of the rubber

component,

10.  The container sealant composition according to claim 3, comprising an
additional filler, wherein the additional filler comprises at least one material
selected from the group consisting of silica, titanium dioxide, caleium
carbonate, alumina white, calcium sulfate, aluminum hydroxide and tale, and
wherein the amount of the additional filler 18 5-150 parts by weight per 100

parts by weight of the rubber component.

11, The container sealant composition according to any preceding claim,

whersin the carboxviated styrene-butadiene rubber has a gel content of 0 to

10
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70 wi.%, a Mooney viscosity of 30 to 150 (ML, 100°C) and a styrene content

of 20 to 60 wi.%.

12, The container sealant composition according to any preceding claim,

wherein the composition is substantially free of crosslinking agent.

13.  The container sealant composition according to any preceding claim

T

wherein the composition 15 substantially free of colloidal silica.

14, A method for sealing a ran which comprises coating an agueous
dispersion of the container sealant composition according to any preceding
claim onto the curl arvea of a van cap, drying the composition, placing the
coated can cap ento a can body filled with contents, and sealing the can by
seaming the flange area of the can body and the curl area of the cap to obtain

g sealed can containing the contents.

15, The methed according to claim 14 additionally comprising subjecting

the sealed can to a heat treatment to sterilize the contents.

11
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[:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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