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DESCRIPTION

TLTLE OF INVENTION

WATERPROOE SHEET FOR OUTDOOR TANX AND
METHOD FOR APPLYING SAME

TECHNICAL FIFELD

[0001)

This invention relates to a waterproof sheet which is
used with an outdoor tank, tvpically a large volume tank as
cften installed in oil refinery plants or the like, for
preventing rainwater from entering the boundary region
between the bottom side of the tank and the foundaticn, and a

method for applying the waterproof sheet.

BACKGROUND ART

[0002]

In conjunction with an cutdoor tank, typicaliy a large
volume tank as offten installed in oil refinery plants ¢r the
like, one problem known from the past is that rainwater
enters the boundary region between the bottom side of the
tank and the foundation. The problem i1s addressed by
covering the boundary region between the bottom side of the
large tank and the foundation, &.g., concrete, with a
pressure-sensitive adhesive butyl-based rubber sheet for
preventing the entry of rainwater. However, since the P3A
butyl-based rubber sheet is poor in weather resistance, heat
resistance and freeze resistance, it fails to prevent tThe
entry of rainwater over a long pericd of time, allowing rust
generation at the bottom of the outdoor tank, with potential

tank failure.
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It is noted that the prior documents pertinent to the
inventicn are JP-A HO8-198384 (Patent Document 1) and JP
4076673 (Patent Document 2).

SUMMARY CF INVENTION

TECHNICAL PROBRLEM

[0003]

An obiject of the invention, which has been made under
the above circumstances, 1s to provide a waterprccf sheet
which serves over a long term without losing its physical
properties, maintains waterprcofness over a long term, and is
suitable to apply to a boundary regicn between an outdoor

tank and a foundation; and a waterproof treatment method.

SOLUTION TC PROBLEM

[0004]

The above object is attained by the invention which
provides a waterproof sheet and a waterprcof treatment method
using the sheet, as defined bslow.

11 A waterproof sheet comprising a rubber base laver and a
pressure-sensitive adhesive layer dispcsed thereon,
characterized in that the rubber base comprises a silicone
rubber having a JIS~A hardness of 15 to 20, a tensile
strength of at least 3 MPa, an elongation of 100 te 800%, and
a crescent tear strength of at least 3 kN/m.

127 The waterproof sheet of {[1] wherein the adhesive laver
has a hardness which 1s lower than that of the rubber base
and in a range of 1 to 60 on Asker C hardness scale.

[3] The waterprcof sheet of [1] or [Z] wherein the adhesive

layer has a bond strength of 0.5 to 10 N/25 mm to glass.
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[4] The waterproof sheet of any one of {1] to {[3] wherein
the adhesive layer comprises a pressure-sensitive adhesive
silicone resin or gel.

[5] The waterproof shest of any one of [1l] te [4] wherein
the rubber bkase has a thickness of 0.2 to 5 mm and the
pressure—-sensitive adhesive layer has & thickness of 0.3 to 3
mm.

[&] The waterproof sheet of any one of [1] to [5] which is
applied to a boundary region between an outdoor tank and a
foundation for waterproof treating the cutdoor tank.

(7] A method of waterprcof treating an outdoor tank
installed on a foundation, a boundary region being defined
between the bottom of the ocutdoor tank and the foundation,
the method comprising the step of attaching the waterproof
sheet of any one of [1l] to [6] acrocss the boundary region
such that the adhesive layer of the sheet may extend from the
outdoor tank to the foundation, for thereby forming a liguid
tight cover to the boundary region.

[8] The waterprcofing method of [7] wherein a plurality of
waterproof sheets are juxtapcsed tc form a liguid tight cover
te the boundary region and liguid-tichtly overlapped to
define an overlap between adjacent waterproof sheets, the
overlap having a width c¢f at least 5 mm.

[9] The waterproofing method of [{7] or [8] wherein the
foundation is made of concrete, mortar, asphalt concrete,

asphalt mortar, or asphalt sand.

ADVANTAGEQUS EFFECTS OF TNVENTION

[0005]

The invention provides a waterproof sheet which serves
over a long term without experiencing any loss of its
physical properties and maintains waterprocofness over a long

term. In particular, the waterproof sheet withstands
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long-term service since physical properties of rubber base
are specified. The method for the waterproof treatment of an
outdoor tank ensures tc waterproof the bottom side of the

outdocor tank in a simple treatment way.

BRIEF DESCRIPTICN OF DRAWINGS

[0006]

[FIG. 1] FIG. 1 is a cross-secticonal view of one embodiment
of the waterprocf sheet of the invention.

[FIG. 2] FIG. Z 1is a schematic cross-sectioconal view showing
the installation of an outdoor tank.

[FIG. 3] FiG. 3 is a partially cutaway cross-sectional view
showing ocone embodiment of the waterproofing method of the
invention.

[FIG. 4] FIG. 4 is a partially cutaway crogs-sectional view
showing another embodiment of the waterproofing method of the
invention.

[FIG., 5] FIG. 5 shows a further embodiment of the
water-proofing method of the invention, (A) being a partially
cutaway plan view of waterprocof sheets disposed to cover the
outdoor tank, foundation and boundary region therebetween and
{B) being a cross-sectional view of an overlap between
waterproof sheets.

[FIG. 6] FIG. 6 1s a partially cutaway cross-sectional view
showing a still further embodiment of the waterproofing
method of the invention wherein cuter peripheries of a

waterpreoof sheet are bonded with a sealant.

DESCRIPTION OF EMBODIMENTS

[0007]
The invention provides a waterproof sheet comprising a
rubber base and a pressure-sensitive adhesive (PSA) laver

stacked on one surface thereof. Typically a cover film is
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releasably attached onto the PSA layer. On use, the cover
film is released before the sheet 1s attached such that the
PSA layer is in place.

In FIG. 1, a waterprccf sheet 40 in one embodiment is
illustrated as comprising a rubber base 1, a PSA layer 2, and
a cover film 3.

[oooe]

As the rubber material of which the rubber base is
composed, silicone rubber is used since it has heat
registance, weather resistance and freeze resistance. The
silicone rubber used herein must have a Durometer A hardness
of 15 to 80 e, a tensile strength of at least 3 MPa, an
elongation of 100 to 800%, and a crescent tear strength of at
least 3 kN/m, as prescribed in JIS K 6249, when elasticity,
rubber strength, workability during waterproof treatment, and
durability after waterprcof treatment are taken into account.
Because cf a correlation between the rubber properties and
the sheet properties, 1f hardness, tensile strength,
elongation or ftear strength is ocutside the range, problems
arise during or after waterprcof treatment. Specifically, if
hardness is lower and elongation is higher, there arise
problems that the sheet is readily deformable, the attachment
operation during waterproof treatment becomes difficult, and
the sheet is readily shifted even after attachment.

[0003]

Inversely, if hardness is higher and elongation is lower,
there arise problems that since the sheet lacks flexibility,
operation efficiency is low in that the attachment operation
during waterproof treatment requires a precision in the
positioning of the sheet; and after waterproof treatment, the
sheet is shifted away since the sheet does not follow the
tank that undergoes repetitive cvcles of thermal expansion

and shrinkage with the amblent temperature.
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Also, if tensile strength or tear strength is lower,
there arise problems that the sheet does not fully
accommodate stresses induced by recesses and protrusions on
the adherend surface during waterproof treatment, and the
stresses can cause damages like cuts and tears to the sheet.
[0010]

Physical properties of fhe rubber base are described in
detail. JIS ¥ 4249 prescribes testing methods for uncured and
cured siliconea rubbper which include several cited standards.
Hardness is in accord with Durometer Type A prescribed in JIS
K 8253, The rubber kase in the inventiive waterproof sheet
has a hardness in the range of 15 to 90, preferably 20 tc 85,
and more preferably 25 to 80.

(0011]

Tensile strength and elongation (elongation at break)
resort to the testing methoed prescribed in JIS K 6251. The
rubber base has a tengile strength of at least 3 MPa,
preferably at least 4 MPa, and mcre preferably at least 5
MPa; and an elongation of 1080 to 800%, preferably 130 to 750%,

and more preferably 200 to 700%.
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[0012]

Tear strength resorts to the testing method prescribed
in JIS K 62352. For the objects of the invention, it is
desired to consider the tear strength of a crescent test
piece because the stresses induced to the sheet by recesses
and protrusicns on the surface to be treated can cause
appearance damages like cuts and tears to the sheet surface.
The crescent tear strength is at least 3 kN/m, preferably at
least 5 kN/m, and more preferably at least 7 kN/m.

(60131

As long as the above-specifiled physical propertiss are
met, the siliccone rubber may be obtained from a silicone
rubber composition of any cure type. Silicone rubber
compesitions of addition (hydresilylation) reaction cure type
and silicone rubber compositions of organic peroxide cure
type are preferred because molding is briefly completed by
heating. The silicone rubber composition of addition
reaction cure type used herein is a composition comprising an
alkenyl-containing crganopolysiloxane having at least two
alkenyl groups, typically vinvl groups per molecule, an
organchydrogenpolysiloxane having at ileast 2, preferably at
least 3 SiH groups (customarily in an amount to give a molar
ratio of SiH group to alkenyl group of 0.5/1 to 4/1), and a
platinum group metal based addition reaction catalyst,
typically platinum or platinum compound {(customarily in an
amcunt to give 1 to 1,000 ppm of platinum group metal based
on the alkenyl~containing organopolysiloxane). Also, the
silicone rubber compositlon of organic peroxide cure type
used herein is a composition comprising an crgancpolysiloxane
having at least two alkenyl groups per molecule, and an
effective amount {customarily 1 to 10 parts by weight per 100
parts by weight of the corgancpolysiloxane) of an organic

eroxide as curing agent. Examples of the organic peroxide
g ag p
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include, but are not limited to, acyl organic peroxides such
as p-methylbenzoyl peroxide and o-methylbenzovl peroxide,
alkyl crganic peroxides such as dicumyl percoxide and
2,0-dimethyl-2,5-bis (tert-butylperoxy)hexane, percarbonate
organic percxides, and peroxyketal organic peroxides.

[0014]

As the silicone rubber composition, any commercially
available products may be used. For example, as the silicone
rubber composition of addition reaction cure type, KE-541-U
and KFE-19920-50 from Shin-Etsu Chemical Co., Ltd. may be used.
As the silicone rubber composition of crganic peroxide cure
type, KiE-971~U and KE-675~U from Shin-Ftsu Chemical Co., Ltd.
may be used.

[0015]

The PSA layer is formed of a siliceone resin or gel
having pressure-zensitive adhesion. In particular, an
addition cure composition may be used to form a layer having
sufficient pressure-sensitive adhesion to tightly adhere and
fixedly attach to the base and various members while
maintaining a certain rubber hardness and rubber strength.
[001¢]

In a preferred embodiment, the PSA laver is formed of
an addition cure silicone rubber composition comprising the
following components (A) to (D):

(A} an organopolysiloxane containing at least two
silicon-bonded alkenyl groups in a molecule,

(B) a resinous copolynmer predominantly comprising

R38101/2 units and 51i0; units wherein R is a substituted or

unsubstituted monovalent hydrocarbon group and contains alkenyl,

(C) an organchydrogenpolysiloxane containing at least
two silicon-ponded hydrogen atoms (i.e., SiH groups) in a
molecule, and

(D) an addition reaction catalyst,
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the cured product having surface pressure-sensitive adhesion.

If necessary, the addition cure silicone rubber
composition may further comprise (E) a resincus copolymer
predominantly comprising R'38i01,; units and $i0; units
wherein R' i1s a substituted or unsubstituted monovalent
hydrocarbon group and does not contain or contains alkenyi in
a less amount than the alkenyl content of component (B).
[00171

In the addition cure silicone rubber composition,
component (A) i1s an organocopolysiloxane containing, on average,
at least two alkenyl grcups in a molecule. The
organopolysiloxane (A} has the average compositioconal formula

(1) .
R1a5i13m~a)/2 (1)

{0018]

In formula (1}, R' is each independently a substituted
or unsubstituted monovalent hydrocarbon group of 1 toc 10
carpon atoms, preferably 1 to 8 carbon atoms, and a is a
positive number of 1.5 to 2.8, preferably 1.8 to 2.5, and
more preferably 1.95% to 2.05. Examples of the silicon-bonded
substituted or unsubstituted monovalent hydrocarbon group
representaed by R' include alkyl groups such as methyl, ethyl,
propyl, isopropyl, butyl, iscbutyl, tert-butyl, pentyl,
neopentyl, hexyl, cyclohexyl, octyl, nonyl and decyl, aryl
groups such as phenyl, tolyl, xylyl, and naphthyl, aralkyl
groups such as benzyl, phenyliethyl, and phenylipropyl, alkenvil
groups such as vinyl, allyl, propenyl, isopropenyl, butenvl,
hexenyl, c¢yclohexenyl, and octenyl, and substituted forms of
the foregoing in which some or all hydrogen atoms are
substituted by halogen atoms (e.g., fluorine, bromine or

chlorine), cvano or other radicals, such as chloromethyvl,
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chloropropyl, bromoethyl, trifluoropropvl, and cyanocethyl.
Preferably methyl accounts for at least 90 mol% of the entire
R'.

[0019]

At least twoe of R’ must be alkenyl groups, preferably
cf 2 to 8 carbon atoms, more preferably 2 to ¢ carbon atoms.
The alkenyl content 1s preferably 0.0001 to 20 mol%, mors
preferably 0.001 to 10 mol%, and even more preferably 0.01 to
5 mol% of the entire organic groups R' (i.e., substituted or
unsubstituted moncvalent hydrccarbon groups as illustrated
above}. The alkenyl group may be atiached to the silicon
atom at the end of the molecular chain, or a gilicon atom
midway the molecular chain, or both. It is preferred that
the organopolysiloxane have at least alkenyl groups attached
to the silicon atoms at both ends of the molecular chain.
[0020]

While the degree of polymerization is not particularly
limited, the organopclysiloxane used herein may be either
liquid or gum—-like at room temperature. Typically the
crganopolysiloxane has an average degree of polymerization of
50 to 20,000, preferably 100 to 10,000, and more preferably
100 to 2,000, as measured by gel permeation chromatography
(GPC} wversus polystyrene standards.

(00217

With respect to the structure, the organopolysiloxane
generally has a strailght chaln structure whose backbone is
composed of recurring dicrganosiloxane (R';S10;,2) units and
which is capped with a triorganosiloxy (R'38i0,,2) or
hydroxydiorganosiloxy {{HO)R*;S101,2) group abt either end of
the molecular chain. However, it may have in part a branched
or cyclic structure.

[0022]

-10-
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Component (B) is a resinous copolymer {i.e., copolymer
of three-dimensional network structure) predominantly
comprising RaSi0:, units and Si0; units. Herelin R 1s a
substituted or unsubstituted monovalent hydrocarbon group,
preferably of 1 to 10 carbon atoms, more preferably 1 to 8
carbon atoms. Examples cf the monovalent hydrocarbon group
represented by R include alkyl groups such as methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl,
neopentyl, hexyl, cyvclcohexyl, octyl, nonyl and decyl, aryl
groups such as phenyl, tolyl, xyivyl, and naphthyl, aralkyl
groups such as benzyl, phenylethyl, and phenylpropyl, alkenyl
groups such as vinyl, allyl, propenyl, lsopropenyl, butenyl,
hexenyl, cyclohexenyl, and octenyl, and substituted forms of
the foregoing in which some or all hydrogen atoms are
substituted by halogen atoms (e.g., flucrine, bromine or
chlorine), cyvano or other radicals, such as chloromethyl,
chloropropyl, bromoethyl, triflucroprecpyl, and cyanoethyl.
[0023]

The resinous copolymer as component (B) may consist of
R385i0:,; units and $10; units, or may opticonally further
contain R:S51i0 units and RSi0i, units wherein R is as defined
above, in a total amount of up to 50%, preferably up to 40%
of the total weight of the copolymer. A molar ratic of
R35107,; units to Si0p units, [R3S10:,2/S1i0:1, is in a range of
0.5/1 to 1.5/1, preferably 0.5 te 1.3. If the molar ratio is
laess than 0.5 or more than 1.5, satisfactory rubber hardness
and strength may not be obtained. Further, the resinous
copolymer (B) should preferably have at least two alkenyl
groups in a molecule. The content of alkenyl group is at
least 0.0001 mol/g, preferably 0.0001 to 0.003 mol/g, and
more preferably 0.0002 to 0.002 mel/g. If the alkenyl
content is less than 0.0001 mel/g, no sufficient rubber

physical properties are available. An alkenvl content of

-11-
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more than 0.003 mol/g may lead to toc high rubber hardness
and low bond strength.
10024)

The resinous copolymer may be either a liguid one
having fluidity at normal temperature (25°C), for example,
having a viscosity of at least.lo mPa s, preferably at least
50 mPa‘'s, or a solid one having no fluidity. The resinocus
copolymer may be prepared from hydrolysis of chlorcsilanes or
alkoxysilanes by a technicue well known in the art.

[0025]

Components (A} and (B) are compcocunded in such amounts
that component (A) is 20 te 100 parts by weilght, preferably
30 to 90 parts by weight, and component (B) is { to 80 parts
by weight, preferabivy 10 to 70 parts by weight, provided that
the total amount of components (A) and (B) is 100 parts by
welght. If the amcunt of component (&) is too small, the
composition loses rubber elasticity and becomes brittle. If
the amount of component {A) ls excessive, pressure-sengitive
adhesion and strength become insufficient. If the amount of
component (B) is excessive, pressure-sensitive achesion lowers
and rubber physical properties are considerably degraded.
[0G261

In addition to the resinous copolymer as component (B),
another resinous copolymer may be compoundead in the
composition as component {E} i1f necessary. Component (E) is
a resinous copolymer (i.e., copolymer of three-dimensional
network structure) predominantly comprising R'35i0Oi,; units
and $i0; units. Herein R' 1s a substituted or unsubstituted
moncovalent hydrocarbon group, preferably of 1 to 10 carbon
atoms, more preferably 1 to 8 carbon atoms. Examples of the
monovalent hydrocarbon group represented by R' include alkyl
groups such as methyl, ethyl, propyl, isopropyl, butvl,
ischutyl, tert-butyl, pentyl, neopentyl, hexvl, cyciohexyl,

-12-
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octyl, nonyl and decyl, aryl groups such as phenyl, tolyl,
xylyl, and naphthyl, aralkyl grcups such as benzyl,
phenylethyl, and phenylpropyl, alkenyl groups such as vinyl,
allyl, propenyl, isopropenyl, butenyl, hexenyl, cyclchexenvl,
and octenyl, and substituted forms of the foregoing in which
gsome cr all hydrogen atoms are substituted by halcgen atoms
(e.qg., fluorine, breomine or chlorine), cyvano or other
radicals, such as chloromethyl, chloropropyl, bromoethyl,
trifluoropropyl, and cyancethyl.

[ocz27]

The resinous copolymer as component {E) may consist of
R'3810:,, units and Si0; units, or may optionally further
contain R';8i0 units and R'Si0s;; units wherein R' is as
defined above, in a total amocunt of up to 50%, preferably up
to 40% of the total weight of the copolymer. A molar ratio
of R'35101,2 units to Si0; units, [R'38i01,2/8i0:], 1is in a
range of 0.5/1 to 1.5/1, preferably 0.5 to 1.3. If the molar
ratio is less than 0.5 or more than 1.5, pressure-sensitive
adhesion beccmes lower. The resinous copolymer (E) should
have an alkenyl content of less than 0.0001 mol/g {(i.e., 0 to
0.0001 mol/qg), preferably up to 0.00005 mol/g (i.e., 0 to
0.00005 mol/g), and more preferably be free of alkenyl. An
alkenyl content in excess of 0.0001 mol/g adversely affects

bond strength.

-13-
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[0028]

The resinous copolymer may be either a liquid one
having fluidity at normal temperature (25°C) or a solid one
having ne filuidity. A resinous copolymer which is solid at
room temperature is preferable for pressure-sensitive
adhesion of a cured product. The resinous copolymer may be
prepared from hydrolysis of chlorosilanes or alkoxysilanes by
a technigue well known in the art.

(0029}

If used, component (E) may be compcunded in an amount
of 0 to 400 parts by weight, preferably ¢ to 300 parts by
weight relative to 100 parts by weight of components (A) and
{8) combined. TIf component {E) 13 exgessive,
pressure-sensitive adhesion and rubber physical properties
may become poor.

[0030]

It is also preferred from the standpoints of rubber
physical properties and pressure-sensitive adhesion that the
total content of alkenyl groups available from the resinous
copolymers as components (B) and (E} be 0.00001 to 0.002
mol/g, more preferably 0.00005 to 0.001 mol/g.

[G031]

Component (C) is an corganchydrogenpolysiloxane
containing at least two, preferably at least three
silicon-bonded hydrogen atoms (l.e., SiH groups) in a
molecule. It serves as a curing agent for curing the
composition in that SiH groups in the molecule undergo
hydrosilylation (or addition) reaction with silicon~bonded
alkenyl groups in components (A), (B) and (E) to form
crosslinks. Preferably the organchyvdrcgenpcolysiloxane (C)
has at least two (typically 2 to 200), more preferably 3 to

100, and even more preferably 3 to 50 silicon-bonded hvdrogen

— 4=
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atoms in a molecule, and is represented by the average

compositional formula {(2):
R HS10 (4-p-c) /2 (2)

wherein R® is a substituted or unsubstituted monovalent
hydrocarbon group of 1 to 10 carboen atems, b 1s a positive
number of 0.7 to 2.1, ¢ is a positive number of 0.001 to 1.0,
and b+c is 0.8 te 3.0. The monovalent hydrocarbon groups of
R* are as exzemplified for R' and preferably free of aliphatic
unsaturation. Preferably, b is a positive number of 0.8 to
2.0, ¢ is a positive number of 0.0l to 1.0, and b+tc is 1.0 to
2.5. The organohydrogenpolysiloxane has a molecular
structure which may be linear, cyclic, branched or
tThree—-dimensional network. The preferred
organohydrogenpolysiloxane is liguid at room temperature
(25°C) and has a number of silicon atoms (or degree of
pelymerization) of about 2 to about 300, more preferably
about 4 to about 150. The hydrogen atom may be bonded to a
silicon atom at the end or an intermediate of the molecular
chain or bhoth.
[003Z]

instead of or in addition to the
organchydrogenpolysiloxane having formula (Z), a resinous
copolymer predominantly comprising R";HSi0:,, units and Si0;
units, or a resinous copolymer predominantly comprising
R";HS10q,2 units, R"55105,; units, and Si0; units may be used.
Herein R" is a substituted or unsubstituted monovalent
hydrocarbon group, which is as exemplified above for R', and
preferably free of alkenvyvl. This resinous copclymer may
consist of R":HS81i0;,; unite and 5i0; units, or R";HS81i0:,; units,
R"3510q,, units, and 3510; units, and may opticnally further

contain R"HSiOz,, units, R";Si0.,, units, HSi0s5,; unitg, and
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R™S51i03,2 units in a total amount of up to 50%, preferably up
to 40% of the total weight of the copolymer. A molar ratio
of R";HS510:;,; and R":510.,2 units to $i0; units,

[ (R";HS101,2+R"35104,2) /S10;] is preferably 0.5/1 to 1.5/1, more
preferably 0.5 to 1.3.

[C033]

Examples of the corganchydregenpolysiloxane (C) include,
but are not limited to,
both end trimethylsiloxy-capped methylhydrogenpolysiloxane,
both end trimethylsiloxy-capped
dimethylsiloxane-methylhydrogensiloxane copolymers,
both end dimethylhydrogensiloxy-capped dimethyipolysiloxane,
both end dimethylhydregensiloxy-capped
dimethylsiloxane-methvlhydrogensiloxane copolymers,
both end trimethylsiloxy-capped
methylhydrogensiloxane~diphenylsiloxane copolymers,
both end trimethylsiloxy-capped
methylhydrogensiloxane-diphenylsiloxane-dimethylsiloxane
copolymers,
copolymers of (CHi)HSiOy,; units and SiOu, units, and
copolymers of (CHi3)HSiO01,, units, Si0s: units, and (CsHs) Si0s,2
units.

[0034)]

The organohydrogenpolysiloxane as component (C) is
blended in an amount of C.-H to 30 parts, preferably 0.6 to 20
parts by weight per 100 parts by weight of components (A) and
(B) combined. Outside the range, satisfactory rubber
strength may not be cbtained. Also preferably the
organchydrogenpolysiloxane (C) 1s blended in such an amount
that a meclar ratio of S5iH groups 1in component (C) to
gilicon-bonded alkenyl groups in components (A), (B) and (E)
may range from 0.2 to 1.5, more preferably from 0.25 to 1.2,

and even more preferably from 0.3 to 0.9,

-1 G
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[G035]

Component (D) is an addition reaction catalyst.
Suitable catalysts include platinum based catalysts such as
platinum black, platinic chioride, chloroplatinic acid,
reaction products of chloroplatinic acid with moncohvydric
alcohols, complexes of chloroplatinic acid with olefins,
complexes of chloroplatinilc acid with vinvlisiloxanes, and
platinum bilsacetoacetate; palladium based catalysts, and
rhodium based catalysts., The addition reacticon catalyst may
be used in a catalytic amcunt, and typically in such an
amcunt to provide 0.5 to 1,000 ppm, more preferakbly 1 to 500
ppm of platinum group metal based on the total weight of
components (A}, (B), and (E).

[0038]

In a preferred embodiment, the PSA layver has a hardness
which is lower than that of the rubber bass and is a positive
number of up to 60, more preferably in a range of 1 to 55,
and even more preferably in a range of 2 to 40 on Asker C
hardness scale. A hardness of less than 1 may lead to a poor
rubber strength whereas a hardness in excess cof 60 may lead
f£o a loss of pressure—-sensitive achesion.

[0037]

Also in a preferred embodiment, the PSA laver has a
bond strength of 0.5 to 10 N/25 mm, more preferably 0.7 to 8
N/25 mm, when tested according to JIS Z 0237 by pressure
bonding the layer to glass (FLZ2.0, by Nippon Sheet Glass Co.,
Ltd.) and peeling at a peel rate of 300 mm/min and an angle
of 180°. With a bond strength of less than 0.5 N/25 mm, when
the PSA layer is attached to a given adherend, the adhesive
force thereto is low, giving rise to an attachment problem.

A bond strength of meore than 10 N/25 mm may deprive the layer
of rework and re-attachment capabilities. In the practice of

the treatment method, a typical material ¢f the tank is steel,
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and typical materials of the foundation include concrete,
asphalt and mortar. Although it is believed that in few
instances, the material to which the waterproocf sheet is
applied is glass, the bond strength to glass is referred to
herein as an index of pressure-sensitive adhesion, for the
reasons that measurement values are consistent during
measurement of bond strength, and that the magnitude of
numerical value of bond strength toe glass is correlated to
the level of bond strength to other materials.

[0038]

In addition to the components mentioned above, the
rubber base-~forming composition and the PSA layer-forming
compesition may further comprise optional components.
Suitable components include £illers such as fumed silica,
precipitated silica, ground guartz, diatomaceous earth, and
calcium carbonate, electroconductive agents such as carbon
black, conductive zinc white, and metal powders, and heat
resistant agents such as iron oxide and cerium oxide.
Further, hydrosilylation reaction regulators such as
nitrogen-containing compounds, acetylene compounds,
phosphorus compounds, nitrile compounds, carboxylates, tin
compounds, mercury compounds, and sulfur compounds, internal
parting agents such as dimethylsilicene oil, tackifiers, and
thixotropic agents may be opticnally added insofar as they do
not inhibit cresslinking reaction.

[0039]

The rubber base typically has a thickness of 0.2 to 5
mm, preferably 0.5 to 5 mm, and more preferabkly 0.5 to 3 mm.
A thickness of less than 0.2 mm may fail to take advantage of
sheet elasticity whereas a thickness in excess of 5 mm leads
to an increased weight, adversely alffects attachment and is
costly. The PSA layer preferably has a thickness of 0.3 to 3

mm, more preferably 0.5 to 2 mm. A PSA layver of less than
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0.3 mm, when applied to an adherend, may fail to accommodate
surface irregularities of the adherend. A PSA layer of more
than 3 mm may give rigse to rubber failure because the rubber
strength at the attachment interface depends on the PSA layer.
[0040]

The waterproof sheet of the invention is prepared by
first forming a rubber base. The rubber base may be formed
as a single layer using a suitable rubber composition,
typlcally silicone rubber composition, or as a composite
layer with a layer of metals or various resins., For example,
a sheet 1s directly formed by compression molding, casting,
injection molding or the like; a sheet is formed on a metal
substrate, resin substrate or resin film by insert mclding;
or a rubber sheet integrated with another substrate is formed
by dipping, coating, calendering, screen printing or the like.
0Of these techniques, calendering may be advantageously used.
(00417

Next, the rubber base 1g overlaid with the PSA layer.
In one procedure, the rubber base composition is cured intoc a
rubber base before the PSA laver is formed thereon. In an
alternative procedure, the rubber base compositicn is
calendered or sheeted onto a film such as polyethylene
terephthalate (PET), and the PSA composition is depocsited on
the unvulcanized rubber base composition.

(0042}

The PSA composition is deposited on the rubber base
laver to form a laminate sheet by a suitable technique such
as dipping, coating or screen printing. Cf these techniques,
a layer may be advantageously formed by coating. The
preferred curing conditions include 80 to 250°C for 10
seconds to 1 hour. This may be followed by post-curing at
120°C to 250°C for 1 to 100 hours for the purpose of removing

a lower molecular weight siloxane fraction.
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[(0043]

As shown in FIG. 1, the waterproof sheet generally
includes a cover film 3 such as polyethylene terephthalate
{PET) sheet laid on a PSA layer 2 in a releasable manner. On
use, the cover film 3 is peeled off, and the PSA laver 2 is
attached to the given adherend,

(00447

The waterproof sheet may be used and applied to the
boundary region between an outdoor tank at its bottom and a
foundation for the purpcse of preventing entry of rainwater.
Referring to FIGS. 2 to 4, several exemplary methods are
described. F¥FIG. 2 shows an outdoor tank 30 installed on and
supported by a foundation 20. The outdoor tank 30 is filled
with a feedstock such as petrolsum oils, asphalt, and gases.
The tank 30 is generally cylindrical, sized to have a
diameter of 10 to 80 meters and & height of 10 to 50 meters,
and 1s installed on the foundation 290 as described above. In
FIG. 2, 10 depicts the ground. The hottom of the outdoor
tank 30 is cocnstructed by an annular plate 31, and the
beundary region between the outdoor tank and the foundation
ig specifically a boundary region 32 hetween the annular
plate 31 and the foundation 2Z0. Described below is one
empbodiment of the method for preventing rainwater from
entering the boundary region 32 for thereby inhibiting rust
generation at the tank boittom and tank failure.

[CC45]

While the foundation 20 may be any of concrete, mortar,
asphalt concrete, asphalt mortar, and asphalt sand, or a
combination therecof, the waterproof sheet 40 which is
compatible with the foundation 20 is preferably used for the
waterproof treatment.

[0046]
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As long as the boundary reglion between the outdoor tank
and the foundation is completely covered with a waterproof
sheet without leaving any portions uncovered, it becomes
possible to prevent entry of rainwater over a long period of
time, inhibiting rust from generating at the tank bottom,
i.e., annular plate and preventing tank failure. Referring
to FIG. 3, one embodiment of coverage of the boundary region
with the waterproof sheet is described. A waterprcoof sheet
40 is attached so as to cover the boundary region 32 between
the foundation 20 and the annular plate 31. As shown in FIG.
4, the waterproof sheet 40 may be attached so as to cover
even the side wall of the outdoor tank.

[0047]

In most cases, a plurality of waterproof sheets are used.
They are juxtaposed along the boundary region sc that the
entire boundary region is covered with the waterproof sheets.
The area which may be readily exposed externally in the
boundary region between the outdoor tank and the foundation
is the interface between adjacent waterproof sheets.
Referring to FIG. 5, adjacent waterproof sheets are
preferably overlapped. The overlap 50 between adjacent
waterproof sheets preferably has a width of at least 5 mm,
more preferably at least 10 mm, and even more preferably at
least 20 mm. If the width of the overlap between adjacent
waterproof sheets is less than b mm, peel may occur during
the waterproof treatment, failing in complete coverage of the
boundary region 32, with potential entry of ralnwater. I1f
the width of the overlap between adjacent waterproof sheets
is greater, for example, 50 mm cr more, then the number of
waterproof sheets necessary to cover the boundary region 32
entirely becomes larger, leading te an increased cost.

[0048]
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For the treatment where the waterproof sheet is
attached to the foundation and the annular plate or outdoor
tank, the PSA layer of the waterproof sheet preferably has a
bond strength of 0.5 to 10 N/25 mm between the outdoor tank
and the waterproof sheet and 0.5 to 10 N/25 mm between the
foundation and the waterproof sheet. Use of the waterproof
sheet having a bond strength in the range can prevent
penetration of rainwater through the interface between the
outdoor tank and the waterproof sheet and the interface
between the foundation and the waterproof sheet over a long
period of time. If the bond strength is below the range,
peel may often occur, and rainwater may penetrate through the
peeled areas. If the bond strength is above the range,
partial re-attaching cperation necessary to cover the
boundary region completely during waterprocf treatment may
become difficult, taking a longer treatment time. If the
pond strength is further higher, re-attaching operation is
impossible, failing to cover the boundary regicn completely.
[0049]

Further preferably, as shown in FIG. 6, a sealant 60 is
applied to and disposed on those edges of the waterproof
sheet 40 disposed adjacent to the outdoor tank 30 and the
foundation 20. This ensures better waterproof treatment. It
is also preferred to apply the sealant €0 so as to cover the
overlaps 50 as shown in FIG. 5 (B).

The sealant used herein may be any of well-known silicone,
polysulfide and polyurethane base sealants, with the silicone
base sealants being preferred for the treatment method. As the
sealant, Sealant Master 3200, Sealant 70, Sealant 701 and the
like, available from Shin-Etsu Chemical Co., Ltd. may be used.

L0030}
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The use of the waterproof sheet of the invention
enables primer-less waterprocf treatment, achieving a drastic
reduction of the working duration.

With respect to the tanks installed in refinery and
other plants as mentioned previcusly, it is legally required
Lo mount a ralnwater-proofing means to the annular plate and
foundation.

[0051]

The waterprcofing means is most commonly an array of
butyl rubber sheets. However, in the environment where water
droplets are condensed due to a weather temperature
differsnce cr a very high humidity resulting from rain and
snow, the butyl rubber sheets cannot be applied until the
adherend surface is dried. The primer-less application
ability of the waterproof sheet of the invention ensures that
even when the adherend surface is wet, the sheet can be
applied simply after the adherend surface is wiped with
fabrics or wastes. This leads tc the epoch-making advantage
that waterproof treatment can be started immediately after
the weather becomes good. Tn general, the cil or hazardous
stock-containing large~volume tanks installed in refinery and
other plants must be inspected for safety management every
several years, as prescribed in the fire service act. On
such inspection, the rainwater-prcofing means must be
detached before the Junction can be cohserved. Since the
currentiy used butyl rubber sheets, sealants, and
petroleum-based waterproof sheets have been applied using
primers, it is difficult to detach these sheets to see the
underneath structure.

[0052]

Since the waterproof sheet of the invention exerts the

waterproof function by virtue of pressure-sensitive adhesion,

the sheet can be readily detached just after the securing

._23....



sealant at the edge of the sheet is removed, whereupon the
underneath structure is inspected.

The waterprccf sheet is also characterized by exerting
the waterproof functicon again by virtue of pressure-sensitive

adhesion.
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EXAMPLES
[0053]

Examples and Comparative Examples are given below for
illustrating the invention although the invention is not
limited thereto. In Examples, all parts and percents are by
welght. |
[0034]

{Example 1]

A rubber base layer was formed from a dimethylsilicone
rubber composition, which was prepared by providing 100 parts
of a millable dimethylsilicone rubber compound KE-675-U
(Shin-FEtsu Chemical Co., Ltd.), adding thereto 0.5/2.5 parts
of addition or hydrosilylation reaction vulcanizing agent
C-19A/8 (Shin-Etsu Chemical Co., Ltd.}, and milling on a
two-roll mill. The composition was calendered onto an
embossad PET £ilm of 100 pm thick to form & layer of 0.7 mm
thick, and continucusly heat cured in a heating furnace at
140°C for 10 minutes, obtaining a sheet having a rubber base
laver disposed on a PET film.

A PSA laver was formed from a PSA composition, which
was prepared by feeding into an agitation mixer 75 parts of
both end dimethylvinylsiloxy-capped dimethylpolysiloxane (1)
having an average degree of polymerization of 1,000, and a
50% toluene solution ceontaining 25 parts of resinous
copolymer {2) which is solid at rcom temperature {(25°C) and
consists of {(CH;=CH) (CH3) 2510, units, {(CH3):35i0;,; units and
$10; units wherein a molar ratio
{{ (CH=CH) (CH3) 251012+ (CH3) 3810:,2}/3510;1 is 0.85 and a CH;=CH-
content is 0.0008 mol/g, mixing the contents for 30 minutes,
and fully distilling coff the toluene. Teo 100 parts of the
resulting silicone rubber base were added 0.9% part of
resinous copolymer (4) composed mainly of (CHsz):HSi0.,2 units

and Si0, units and having SiH groups, with a SiH content of
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0.0090 mol/g as a crosslinker and 0.05 part of ethynyl
cyclohexanol as a reaction regulator. Agitaticon was
continued fcr 15 minutes. The resulting silicone rubber
composition was combined with 0.1 part of a platinum catalyst
(Pt concentration 1%), vielding the PSA compesition.

[0055]

The PSA compositicon was cecated on the rubber base laver
to a thickness of 1.0 mm using a comma coater, and heat cured
in a heating furnace at 140°C fer 10 minutes, yielding a
two-layer cured laminate sheet. The rubber base had a
hardness of 68 on Durcmeter Type A hardness scale, and the
PSA layer had a hardness of 12 on Asker C hardness scale.

The rubber base-adjacent PET film was peeled from the
laminate, leaving a waterproof sheet which was evaluated by
several tests tc be described later. The results are shown
in Table 1.

In a waterproof test, a plurality of waterproof sheets
of 30 cm by 100 cm, cobtained as above, were sequentially
attached across the boundary region between an outdoor tank
and a foundation as shown in FIG. 5., Sealant Master 300 was
applied as the sealant to bond the waterproof sheets to the
tank or foundation over a distance of 2 cm from the sheet
reriphery.

[CC56]
[Example 2]

A rubber base layer was formed from a dimethylsilicone
rubber compositicn, which was prepared by adding 1.0 part of
organic peroxide vulcanizing agent C-23N (Shin-Etsu Chemical
Co., Ltd.) to 100 parts of a millakle dimethylsilicone rubber
compound KE-675-U (Shin-Etsu Chemical Co., Ltd.), and milling
on a two-roll mili. The composition was calendered onto an
embossed PET film of 100 pm thick to form a layer of 0.7 mm

thick, and continucusly heat cured in a heating furnace at
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140°C for 10 minutes, obtaining a sheet having a rubber base
layer disposed on a FET film.
The subsegquent procedures including preparaticon of PSA

layer and laminaticn were carried out as in Example 1.
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[0057]
[Example 3]

Compound A was prepared by combining 100 parts of
organcpcelysiloxane consisting of 99.625 mol% dimethylsiloxane
units ({CH3)2810z,2), 0.350 mol% methylvinylsiloxane units
( (CHp=CH) (CH3)81032,2), and 0.025 mol% dimetnhylvinylsilioxy
units {(CHz=CH) (CH3)28101,2) and having a degree of
polymerization of ~6,000, with 10 parts of fumed silica
having a BET specific surface area of 200 m’/g (trade name
Aerosil 200 by Nippon RAerosil Co., Ltd.) and 8 parts of
hydroxy-terminated dimethylsiloxane having an average degree
of polymerization of 4 as a dispersant, milling on a kneader,
and heat treating at 170°C for 2 hours,

A dimethylsilicone rubber composition was prepared by
adding 0.5/2.5 parts of addition or hydrosilylation reaction
vulcanizing agent C-19%A/B (Shin-Etsu Chemical Co., Ltd.) to
100 parts of Compound A, and milling on a two-rcll mill. The
composition was calendered onto an embossed PET film of 100 pm
thick to form a layer of 0.7 mm thick, and continuocusly heat
cured in a heating furnace at 140°C for 10 minutes, obtaining
a shest having a rubber base layver disposed on a PET £ilm.

The subseguent procedures including preparation of PSA
layer and lamination were carried out as in Example 1.

[0058]
[Example 4]

A rubber base layer was formed from a dimethylsilicone
rubber composition, which was prepared by adding 0¢.5/2.5
parts of addition or hydrosilylation reaction wvulcanizing
agent C-19A/B (Shin-Ftsu Chemical Co., Ltd.) to 100 parts of
a millable dimethylsilicone rubber compound KE-541-U
{Shin-&tsu Chemical Co., Ltd.), and milling on a two-roll

mill. The compcsition was calendered onto an embossed PET

film of 100 pum thick to form a laver of 0.7 mm thick, and
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continuously heat cured in a heating furnace at 140°C for 10
minutes, obtaining a sheet having a rubber base lavyer
disposed on a PET film.

The subseguent procedures including preparation of PSA
laver and laminatiocon were carried out as in Example 1.

[0059]
[Example 5]

Ligquid silicones KE-19380-50A and KE-12%00-50B (Shin-Etsu
Chemical Co., Ltd.), each 1060 parts, were mixed on a mixer
for 15 minutes. The resulting liguid silicone composition
was coated onto an embossed PET film of 100 pum thick to form
a laver of 0.7 mm thick using a comma coater, and
continuously heat cured in a heating furnace at 140°C for 10
minutes, obtaining a sheet having a rubber base layer
disposed on a PET film.

The subsequent procedures including preparation of PSA
layer and laminaticn were carried out as in Example 1.

[0060]
[Comparative Example 1]

Compeound B was prepared by combining 100 parts of
organopolysiloxane consisting of 99.822 mol% dimethylsiloxane
units ((CHz)25103,2), 0.053 mol% methylvinylsiloxane units
{ (CHy=CH) (CH3) 3103,2}, and 0.025 mol% dimethylvinyisiloxy
units ((CH;=CH) (CHj3),;5101,2) and having a degree of
polymerization of ~6,000, with 10 parts of fumed silica
having a BET specific surface area of 200 m?/g (trade name
Aerosil 200 by Nippon Aercsil Co., Ltd.) and 8 parts of
hydroxy-terminated dimethylsiloxane having an average degree
cof polymerization of 4 as a dispersant, milling on a kneader,
and heat treating at 170°C for 2 hours.

A dimethylsilicone rubber composition was prepared by
adding 1.0 part of organic peroxide vulcanizing agent C-23N

{Shin-Etsu Chemical Co., Ltd.) to 100 parts of Compound B,
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and milling on a two-roll mill. The composition was

calendered onte an embossed PET film of 100 pm thick to form
a layer of 0.7 mm thick, and continucusly heat cured in a
heating furnace at 140°C for 10 minutes, obtaining a sheet
having a rubber base layer disposed on a PET film.

The subsecguent procedures including preparation of PSA
layer and lamination were carried ocut as in Example 1.

The rubber base-adjacent PET film was peeled from the
laminate, leaving a waterproof sheet which was evaluated by
the tests described later. The results are shown in Table 2.
[0C61]

[Comparative Example 2]

Compound C-M was prepared by combining 100 parts of
organopolysiloxane consisting of 99.825 mol% dimethylsiloxane
units {((CHi)28102/2), 0.150 mol% methylvinylsiloxane units
( (CHy=CH) (CH3) 5103,2), and 0.025 mol% dimethylvinylsiloxy
units ((CHy=CH) {CH3),510:,2) and having a degree of
polymerization of ~6,000, with 60 parts of fumed silica
having a BET specific surface area of 200 m?/g (trade name
Aerocsil 200 by Nippon Aerosil Co., Ltd.) and 15 parts of
hydroxy-terminated dimethylisiloxane having an average degree
of peolymerization c¢f 4 as a dispersant, milling on a kneader,
and heat treating at 170°C for 2 hours.

Compound C was prepared by adding 70 parts of
diatomaceous earth (trade name Celite SF) and 1 part of
hvdroxy-terminated dimethyisiloxane having an average degree
of polymerization of 15 as a dispersant to 100 parts of
Compound C-M on a two-roll mill,

The subseguent prcocedures including sheet formation,
preparation of PSA layer and lamination were carried out as
in Comparative Example 1.

[00e27

[Comparative Example 3]
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Compound D was prepared by combining 100 parts of
organopolysiloxane ceonsisting of 9%9.892 mol% dimethylsiloxane
units ((CHz)2Si0z,2), £.083 mol% methylvinylsiloxane units
{ (CHp=CH) (CHz) 8102,2), and 0.025 mol% dimethylvinvlisiloxy
units ((CHz=CH) (CH3):84101,2) and having a degree of
polymerization of ~6,000, with 2 parts of fumed silica having
a BET specific surface area of 130 m®/g (trade name Aerosil
130 by Nippon Aerosil Co., Ltd.) and 1 part of hvdroxy-
terminated dimethylsiloxane having an average degree of
polymerization of 4 as a dispersant, milling on a kneader,
and heat treating at 170°C for 2 hours.

The subsequent procedures including sheet formation,
preparation of PSA layer and lamination were carried out as
in Comparative Example 1.

[0063]
[Comparative Example 4]

Compound E was prepared by combining 100 parts of
organcopolysiloxane consisting of 99.540 mol% dimethylsiloxane
units ((CH3)2Si02/), 0.435 mol% methylvinylsiloxane units
({CHo=CH) (CHz) 8i05,2), and 0.025 mol% dimethvlvinyisiloxy
units {({CH;=CH} (CH3) 25101, and having a degree of
polymerization of ~6,000, with 50 parts of carbon black
{trade name Denka Black by Denki Kagaku Kogyo K.K.}, 140
parts of crystalline gilica (trade name Crystalite VX-3T),
and 1 part of hydroxy-terminated methylvinylsiloxane as a
dispersant, and milling on a pressure kneader.

The subsequent procedures including sheet formation,
creparation of PSA layver and lamination were carried out as in
Comparative Example 1 except that 0.5/2.5 parts of addition
or hydrosilylation reaction vulcanizing agent C~12A/B
(Shin-Etsu Chemical Co., Ltd.) was added to Compound E.
(00647

[Comparative Example 5]
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Compound ¥ was prepared by combining 100 parts of
organopolysiloxane consisting of 99.930 mol% dimethylsiloxane
units {{CH3)25102,2), 0.045 mol% methvlvinylsiloxane units
{ (CH,=CH) (CH3}S10z,2), and 0.025 mol% dimethylvinylsiloxy
units ({(CHy=CH} (CH3} 51019} and having a degree of
polymerization of ~6,000, with 20 parts of treated silica
having a BET specific surface area of 210 m’/g (trade name
Aerosil RO976 by Nippon Aerosil Co., Ltd.) and 1 part of
hydroxy-terminated dimethvlsiloxane having an average degree
of polymerization of 4 as a dispersant, milling on a kneader,
and heat treating at 170°C for 2 hours.

The subsequent procedures including sheet formation,
preparation of PSA layer and lamination were carried cut as

in Comparative Example 1.
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[0065]

[Evaluation tests]

Pressure-sensitive adhesicon

The waterproof sheet was cut into samples of 25 mm wide
by 100 mm long. According to JIS Z 0237, the sheet sample
was attached to a 4-mm thick plate cf glass FL2.0 (Nippon
Sheet Glass Co., Ltd.) which had been degreased with alcchol
and air dried, with the PSA layer in contact with the plate.
A bond strength was measured by peeling the PSA layver from
the glass plate at room temperature, a rate of 300 mm/min,

and an angle of 180°.

Long-term attachment stability

The waterproof sheet was cut into samples of 25 mm wide
by 100 mm long. The sheet sample was attached to a 4-mm
thick glass plate, with the PSA layer in contact with the
plate. The assembly was stored at room temperature and a
humidity of 50% RH for one month before a bond strength was
measured by peeling the PSA layer from the glass plate at

room temperature, a rate of 300 mm/min, and an angle of 180°.

Re-peeling

The waterproof sheetf was cut into samples of 25 mm wide
by 100 mm long. The sheet sample was attached to a 4-mm
thick glass plate, with the PSA laver in contact with the
glass plate. The assembly was stored at room Ltemperature and
& humidity cof 50% RH for one month before the PSA layer was
peeled from the glass plate at room temperature, a rate of
300 mm/min, and an angle of 180°. It was examined whether or
not any sticky component was transferred to the glass surface.
The sample was rated NG (x)} when transferred or 0K {Q) when

not transferred.

Elasticity to deformation

—33-
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The laminate sheet was bent 180° whereupon it was
examined whether or not the sheet was damaged.
{O)

cracked and deformed.

The sample

was rated OK when the sheet was intact or NG (x) when

Waterproofness

Initial waterproofness was evaluated after one month of

(O)

when rainwater entry was found.

weathering from the treatment and rated OK

(%)

for no

rainwater entry or NG

Long-term waterproofness was evaluated after 6 months

of weathering from the treatment and rated 0K

rainwater entry or NG

{x)

(O}

for no

when rainwater entry was found.

[CO66]
[Takle 1]

Example Example Example | Example Example

i 2 3 4 5

Rubber base KE~-¢75-0 | KE-675-U A KE-541-U | KE-1930-30
Vulcanizing agent C-19A/B C-23N C~19L/B | C~19A/B | (addition)
Hardness,
Durometer Type A 74 7o 70 40 20
Tensile strength (MPa) 8.5 8.5 10.1 8.2 7.0
Elongation at break (%) 270 250 500 650 300
Tear strength, crescent P
(KN /m) 10 il 42 22 7
Bond strength to glass 5
(N/25 mm) 3.4 3.1 3.3 3.8 3.6
Long-term attachment
stability to glass 3.2 3.1 3.3 3.7 3.6
(N/25 mm)
Re-peeling @] O O O C
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Elasticity to

deformation &
Tnitial waterproofness O
Long-term O

waterproofness
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[CCeT7]

[Table 2]
Comparative | Comparative | Comparative | Comparative | Comparative
Example Example Example Example Example

i 2 3 4 3
Rubber base B C-M D E F
Vulcanizing agent C-23N C-23N C-23N C-19A/B C-23N
Hardness, -
Durometer Type A 1 21 18 85 29
Tensile strength (MPa) 4.5 6.6 2.5 6.4 9.9
Elongation at break (%) 770 125 400 70 960
Tear strength, crescent
(N /m) 10 6 2 7 14
Bond strength to glass
(N/25 mm) 3.6 3.3 3.6 3.1 3.6
Long-term attachment
stability to glass 3.5 3.1 2.6 2.5 3.5
(N/25 mm}
Re-peeling O O O O O
Elasticity to
deformation o & X X O
Initial waterproofness O O O O O
Long—term % % % * %

waterproofness
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boundary region between outdoor tank and foundation

[0068]

1 rubber base

2 P3A laver

3 cover film

10 ground

20 foundation

30 ocutdoor tank

31 annular plate (p
32

49 waterproof sheet
50 overlap

60 sealant

REFERENCE SIGNS LIST

art of outdoor tank)
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CLAIMS:

1. A waterproof sheet comprising a rubber base layver and a
pregsure-sensitive adhesive layer disposed thereon,
characterized in that the rubber base comprises a silicone
rubber having a JIS-A hardness of 15 to 90, a tensile
strength ¢f at least 3 MPa, an elongation ¢f 100 to 800%, and

a crescent tear strength of at least 3 kN/m.

2. The waterprocf sheet of c¢laim 1 wherein the adhesive
layer has a hardness which is lower than that of the rubber

base and in a range of 1 to 60 on Asker C hardness =zcale.

3. The waterproof sheet of claim 1 or 2 wherein the
adhesive laver has a bond strength of 0.5 to 10 N/25 mm to

glass.

4. The waterproof sheet of any one of claims 1 to 3
wherein the adhegive layer comprises a pressure-gsensitive

adhesive silicone resin or gel.

5. The waterprcoof sheet of any one of claims 1 to 4
wherein the rubber kase has a thickness of 0.2 to 5 mm and
the pressure-sensitive adhesive laver has a thickness of 0.3

to 3 mm.

6. The waterproof sheet of any one of claims 1 To 5 which
is applied to a boundary region between an cutdoor tank and a

foundation for waterproof treating the outdcocor tank.
7. A method of waterproof treating an outdoor tank

installed on a foundation, a boundary region being defined

between the bottom of the cutdeor tank and the foundation,

~38-
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the method comprising the step of attaching the waterproof

sheet of any cne of claims 1 toc € across the boundary region
such that the adhesive layer of the sheet may extend from the
outdcor tTank to the foundation, for thereby forming a liguid

tight cover to the boundary region.

8. The waterproofing method of claim 7 wherein a plurality
of waterproof sheets are juxtaposed to form a ligquid tight
cover to the boundary region and liguid-tightly overlapped to
define an overlap betftween adijacent waterprocf sheets, the

overiap having & width of at least 5 mm.
9. The waterproofing method of claim 7 or 8 wherein the

foundation is made of concrete, mortar, asphalt concrete,

asphalt mortar, or asphalt sand.
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