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[57] ABSTRACT 
A self-adhesive water proo?ng product which com 
prises: 
(a) a water proo?ng layer, and 
(b) an adhesive layer comprising a mixture of a bitumi 
nous component and a block copolymer comprised of 
at least one vinyl aromatic hydrocarbon and at least 
one conjugated diene wherein the block copolymer 
contains at least one functional group provided by an 
acid or anhydride group or a derivative thereof. 
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A statutory invention registration is not a patent. It has 
the defensive attributes of a patent but does not have the 
enforceable attributes of a patent. No article or advertise 
ment or the like may use the term patent, or any term 
suggestive of a patent, when referring to a statutory in 
vention registration. For more speci?c information on the 
rights associated with a statutory invention registration 
see 35 U.S.C. 157. 
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SELF-ADHESIVE WATER PROOFING PRODUCT 

BACKGROUND OF THE INVENTION 

The present invention relates to a self-adhesive water 
proo?ng product which utilizes an adhesive layer com 
prising a bituminous component and a functionalized 
block copolymer component. 
European Patent Application 0,238,149, published 

Sep. 23, 1987, discloses a bituminous composition which 
is useful as a self-adhesive compound. The composition 
comprises a bituminous component, a lithium salt of a 
C1040 fatty acid or hydroxy fatty acid, an elastomer and 
an amorphous silica ?ller. This bituminous composition 
is described as being useful as a preformed self-adhesive 
layer on a protective sheet, such as roo?ng felt. 

Prior systems, such as disclosed in European Patent 
Application 37,136, utilized compositions containing 
harder asphalts and thus were not sufficiently tacky for 
use in a self-adhesive product. When tackier asphalts 
were used, the formulation would generally exude oil 
which would often cause the product to lose adhesion 
to the substrate to which it was adhered. This phenome 
non can be demonstrated in a laboratory flow resistance 
test at elevated temperatures. European Application 
0,238,149 added the silica ?ller to the formation to pre 
vent this phenomenon from taking place. However, this 
composition including silica has a disadvantage in that 
the use of too much silica can cause a loss of tack of the 
composition, thereby negating its usefulness as a pre 
formed self-adhesive layer. 

Therefore, it would be an advantage to provide a 
water proo?ng product which utilizes a bituminous 
self-adhesive layer which does not require the use of 
large amounts of silica to prevent oil from exuding from 
the bituminous composition (small amounts of silica 
may be advantageous herein). The present invention 
provides such a product. 

SUMMARY OF THE INVENTION 

The present invention is a self~adhesive water proof 
ing product which comprises a water proo?ng layer 
and an adhesive layer comprising a bituminous compo 
nent and a block copolymer comprised of at least one 
vinyl aromatic hydrocarbon and at least one conjugated 
diene wherein the copolymer is functionalized by graft 
ing at least one acid or anhydride group or a derivative 
thereof onto a conjugated diene block. It is preferred 
that the adhesive layer comprise a mixture of bitumi 
nous component and polymer which comprises from 
about 85% to about 99.5% of the bituminous compo 
nent and from about 0.5% to about 15% of the function 
alized block copolymer. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The self-adhesive water proo?ng products of the 
present invention include polymer modi?ed asphalt roll 
roo?ng products, shingles, building foundation liners, 
storage tank liners, thermoplastic and thermoset rubber 
sheet roo?ng (often called single ply roo?ng), roo?ng 
felt, etc. The inventive systems basically require a pro 
tective membrane which contains a layer of a protective 
water proo?ng material and an adhesive layer described 
below. The protective material includes rubber sheets, 
metal foils, such as aluminum foils, heat or sound insula 
tion panels, roo?ng felt, and polymer modi?ed asphalt. 
Polymers included in the latter are block copolymers, 
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2 
polyole?ns like atactic polypropylene, polyethylene, 
elastomers like EPDM and SBR and the like. For roll 
roo?ng membranes, one example of the protective layer 
is a reinforcing mat saturated and coated with polymer 
modi?ed asphalt or other bitumen and then topped with 
granules. It is preferred that the protective layer is a 
reinforcing ?brous mat saturated and coated with block 
copolymer modi?ed asphalt and topped with granules. 
Another water proo?ng product which can be made 

according to the present invention is a self-adhesive 
building foundation liner which comprises a water 
proo?ng protective layer comprised of a polymer modi 
?ed bitumen sheet which may include a reinforcing 
?brous mat and also may include a plastic coating. An 
other product which can be made according to the 
present invention is a self-adhesive storage tank liner 
which comprises a water proo?ng layer of a polymer 
modi?ed bitumen sheet which may include a reinforc 
ing ?brous mat. Also encompassed is a rubber sheet 
roo?ng product which comprises a water proo?ng 
layer utilizing a thermoplastic or thermoset neat or 
compounded rubber sheet. Still another product is a self 
adhesive roo?ng felt product which comprises a water 
proo?ng layer of a reinforcing ?brous mat saturated and 
coated with bitumen. All of these products include an 
adhesive layer comprising a mixture of a bituminous 
component and a block copolymer comprised of at least 
one vinyl aromatic hydrocarbon and at least one conju 
gated diene wherein the block copolymer contains at 
least one functional group as described below. 
The bituminous component in the bituminous-block 

copolymer compositions according to the present in 
vention may be a naturally occurring bitumen or de 
rived from a mineral oil. Also, petroleum derivatives 
obtained by a cracking process and coal tar can be used 
as the bituminous component aswell as blends of vari 
ous bituminous materials. 
Examples of suitable components include distillation 

or “straight-run bitumens”, precipitation bitumens, e.g. 
propane bitumens, blown bitumens and mixtures 
thereof. Other suitable bituminous components include 
mixtures of one or more of these bitumens with exten~ 
ders such as petroleum extracts, e.g. aromatic extracts, 
distillates or residues, or with oils. 
The adhesive layer in the product of the present in 

vention comprises a mixture of bituminous component 
and polymer comprising generally from about 85% to 
about 99.5% of the bituminous component and from 
about 0.5% to about 15% of the functionalized block 
copolymer. If less than 0.5% of the functionalized block 
copolymer is used, then the adhesive layer in the prod 
uct does not exhibit improved adhesion over prior sys 
tems and if more than 15% of the block polymer is used, 
then the product becomes too costly. Preferably, from 
about 1% to about 12% of the functionalized block 
copolymer is used because this range ensures that the 
improvement over prior systems is obtained while 
maintaining reasonable cost. 
The functionalized block copolymers utilized should 

contain from at least about 0.2% of the functional 
groups because this ensures the desired improvement is 
obtained. Preferably, from about 0.5% to about 3% of 
the functional groups should be present in the polymer. 
The base polymers of the present invention are block 

copolymers of conjugated dienes and vinyl aromatic 
hydrocarbons. Such block copolymers may be multi 
block copolymers of varying structures containing vari~ 
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ous ratios of conjugated dienes to vinyl aromatic hydro 
carbons including those containing up to about 50% by 
weight of vinyl aromatic hydrocarbon. Thus, multi 
block copolymers may be utilized which are linear or 
radial, symmetric or asymmetric, and which have struc 
tures represented by the formulae, A-B, A-B-A, A-B-A 
B, B-A, B-A-B, B-A-B-A, (A-B)0,1,2_ . . . B-A and the 
like wherein A is a polymer block of a vinyl aromatic 
hydrocarbon and B is a polymer block of a conjugated 
diene. It is not necessary but B can be a polymer block 
of a conjugated diene that has been hydrogenated. 
The block copolymers may be produced by any well 

known block polymerization or copolymerization pro 
cedures including the well-known sequential addition of 
monomer techniques, incremental addition of monomer 
technique or coupling technique as illustrated in, for 
example, US. Pat. Nos. 3,251,905, 3,390,207, 3,598,887 
and 4,219,627 which are herein incorporated by refer 
ence. As is well known in the block copolymer art, 
tapered copolymer blocks can be incorporated in the 
multiblock copolymer by copolymerizing a mixture of 
conjugated diene and vinyl aromatic hydrocarbon mon 
omers utilizing the difference in their copolymerization 
reactivity rates. Various patents describe the appropria 
tion of multiblock copolymers containing tapered co 
polymer blocks including US. Pat. Nos. 3,251,905, 
3,265,765, 3,639,521 and 4,208,356 which are herein 
incorporated by reference. 

Conjugated dienes which may be utilized to prepare 
the polymers and copolymers include those having 
from 4 to 8 carbon atoms and also include 1,3-butadiene, 
Z-methyl-l,3-butadiene(isoprene), 2,3-dimethyl-1,3 
butadiene, 1,3-pentadiene, 1,3-hexadiene and the like. 
Mixtures of such conjugated dienes may also be used. 
The preferred conjugated dienes are 1,3-butadiene and 
isoprene. 

Vinyl aromatic hydrocarbons which may be utilized 
to prepare copolymers include styrene, o-methylsty 
rene, p-methylstyrene, p-tertbutylstyrene, 1,3-dimeth 
ylstyrene, alpha-methylstyrene, vinylnapthalene, viny 
lanthracene and the like. The preferred vinyl aromatic 
hydrocarbon is styrene. 
The present invention works with both unhy 

drogenated and hydrogenated block copolymers. Hy 
drogenated ones are useful in certain circumstances. 
While block copolymers have a number of outstanding 
technical advantages, one of their principle limitations 
lies in their sensitivity to oxidation. This can be mini 
mized by hydrogenating the copolymers, especially in 
the diene blocks. The hydrogenation of these polymers 
and copolymers may be carried out by a variety of well 
established processes including hydrogenation in the 
presence of such catalysts as Raney Nickel, noble met 
als such as platinum, palladium and the like and soluble 
transition metal catalysts. Titanium biscyclopentadienyl 
catalysts may also be used. Suitable hydrogenation pro 
cesses which can be used are ones wherein the diene 
containing polymer or copolymer is dissolved in an 
inert hydrocarbon diluent such as cyclohexane and 
hydrogenated by reaction with hydrogen in the pres 
ence of a soluble hydrogenation catalyst. Such pro 
cesses are disclosed in U.S. Pat. Nos. 3,113,986, 
4,226,952 and Reissue 27,145, the disclosures of which 
are herein incorporated by reference. The polymers are 
hydrogenated in such a manner as to produce hydroge 
nated polymers having a residual unsaturation content 
in the polydiene block of less than about 20%, and 
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4 
preferably as close to zero percent as possible, of their 
original unsaturation content prior to hydrogenation. 

In general, any materials having the ability to react 
with the base polymer are operable for purposes of the 
present invention to make the functionalized block co 
polymers used herein. One method to incorporate the 
functional groups into the base polymer is to graft ma 
nomers capable of reacting with the base polymer in 
solution or in the melt by free radical mechanisms. 
There are many other possible ways to incorporate 
functional groups into the block copolymer. Examples 
include metallation as described in US. Pat. No. 
4,868,245 and sulfonation as described in US. Pat. No. 
4,086,171 herein incorproated by reference. The 
method chosen to incorporate the functional groups is 
not critical to the invention. 
The functionalized block copolymers of the present 

invention are hydrogenated and unhydrogenated block 
copolymers as described above which have been func~ 
tionalized, i.e. reacted with various functional group 
-containing molecules. The functional group containing 
molecules which may be reacted with such block co 
polymers to produce a functionalized block copolymer 
useful in the present invention include acid or anhy 
dride groups or derivatives thereof. Functionalized 
polymers containing carboxyl groups reacted onto the 
vinyl aromatic hydrocarbon block are described in US. 
Pat. No. 4,868,245 which is herein incorporated by 
reference. The preferred monomers for functionalizing 
the polymers of the present invention are those which 
can be grafted onto the diene block of the polymer in 
free radical initiated reactions. Such preferred mono 
mers include acids or anhydrides or derivatives thereof 
such as carboxylic acid groups and their salts, anhy 
drides, esters, imide groups, amide groups, acid chlo 
rides and the like. Such monomers and functionalized 
polymers incorporating them are described in US. Pat. 
No. 4,578,429 which is herein incorporated by refer 
ence. The preferred modifying monomers are unsatu 
rated mono- and polycarboxylic-containing acids and 
anhydrides and other derivatives thereof. Examples of 
such monomers include maleic acid, maleic anhydride, 
fumaric acid and the other materials mentioned in the 
above-referenced patent. 

Unfunctionalized block copolymers have been used 
in similar applications before. The products of the pres 
ent invention which utilize functionalized block copoly 
mers are much better than such prior products because 
products which utilize the functionalized block copoly 
mers exhibit higher bond strengths to substrates. Also, 
these functionalized block copolymers are more com 
patible with some bitumens which contain more polar 
components. Another advantage is that once it is ad 
hered to a substrate the bituminous composition con 
taining such functionalized block copolymers does not 
exude oil and debond from the substrate as do most of 
the asphalt polymer systems which are formulated to be 
soft and tacky. Thus, the problem of exuding of oil can 
be avoided without the use of large amounts of silica as 
described in European Patent Application 0,238,149. 

EXAMPLE 

This example proves that fluxes and asphalts modi?ed 
with maleic anhydride functionalized block copolymers 
of vinyl aromatic hydrocarbons and conjugated dienes 
exhibit improved adhesion to polar substrates compared 
to unmodified systems and systems modi?ed with such 
polymers which do not contain functionality. Asphalts 
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and polymer modi?ed asphalts are often used in applica 

tions in which adhesion to polar materials is required. 

An example is “peel ’n stick” (aggressively tacky) mem 

branes. In the current work, I screened KRATON® 
FG-1901X Rubber (a maleic anhydride functionalized 

low molecular weight hydrogenated styrene-butadiene 
styrene SEBS block copolymer grafted with approxi 
mately 1.7% maleic anhydride) modi?ed ?uxes and 

asphalts in “peel ’n stick” performance. 
Polymer modi?ed asphalts and ?uxes were prepared 

at 180° C. with high shear mixing. They were then 

doctor bladed to a 50 mil thick ?lm on a mylar backing. 

The ?lm was allowed to cool to room temperature. It 

was then adhered to the test substrate at room tempera 

ture with a 26 pound roller. 180 degree peel tests were 

run on the specimens at room temperature with an In 

stron using a jaw separation rate of 2’/min. Results are 

given in Table 1. 

Results for samples 6 (compared to 1—5) and 11 (com 

pared to 9 and 10) show that ?uxes and asphalts modi 

?ed with FG-l90lX exhibit signi?cantly higher peel 
strengths to steel than unmodi?ed systems and systems 

modi?ed with rubbers which do not contain functional 

groups. Results for samples 7 and 8 show that FG 

1901X also provides improved adhesion to aluminum 

and portland cement concrete as compared to an un 

modi?ed rubber. 

TABLE 1 

Wills... 
Peel 

Sam- Flux or Strength 

ple Asphalt1 Polymer Substrate (pli)2 

1 Flux None Steel 0.02 1‘: 0.03 

2 Flux 12% D11014 Steel 0.4 1- 0.3 

3 Flu). 12% B11845 Steel 0.3 i 0.3 

4 Flux 6% D1184 -+- Steel 07 1- 0.3 

-e% Bills6 

5 Flux 12% Degraded Steel 0.7 i 0.3 

616523 ‘ 

6 Flux 12% FG19O1X7 Steel 2.8 t 0.9 

7 Flux 6% FGl901X + Steel 3.9 i 3.6 

6% D1101 

8 Flux 6% FGl90lX + Steel 3.4 i 0.9 

6% D1184 

9 WR AC-l0 None Steel 1.0 i 0.4 

10 WR AC-lO 12% Degraded (31652 Steel 1.7 i 0.9 

11 WR AC-lO 12% FG1901X Steel 10.6 i 2.4 

12 Flux 12% 61652 Aluminum 0.8 i 0.3 

13 Flux 12% FG1901X Aluminum 23 1*: 0.3 

14 Flux 12% 61652 Portland 2.1 i 1.5 

Cement 

15 Flux 12% FGl90lX Portland 5.8 i 2.7 
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TABLE l-continued 
180 Degree Peel Strengths 

Peel 
Sam- Flux or Strength 
ple Asphalt1 Polymer Substrate (pli)2 

Cement 

IDeer Park flux and Woodrivet AC-lO used. 
2Average of 5 values 1 3 standard deviations. Neat asphalts failed cohesively. 
Modi?eds failed adhesively. 
3KRATON @ 61652 polymer (a linear SEBS polymer) degraded to the same level 
as FG1901X. 

‘KRATON @ D1101 polymer (a linear sas polymer) 
SKRATON @ D1184 polymer (a branched s-a polymer) 
bKRATON ® D1118 polymer (an 5-3 dibloclt polymer) 
"KRATQN @ FGl90lX (described above) 

I claim: 
1. A self-adhesive water proo?ng product which 

comprises: ' 

(a) a water proo?ng layer, and 
(b) an adhesive layer comprising a mixture of from 

about 85% to about 99.5% of a bituminous compo 
nent and from about 0.5% to about 15% of a block 
copolymer comprised of at least one vinyl aromatic 
hydrocarbon and at least one conjugated diene 
wherein the block copolymer contains at least 
0.2% of at least one functional group selected from 
the group consisting of carboxylic and acid or 
anhydride groups or derivatives thereof including 
salts, esters, imides, amides and acid chlorides. 

2. The product of claim 1 wherein the mixture com 
prises from about 1% to about 12% of the block copoly 
mer. 

3. The self-adhesive product of claim 1 wherein the 
water proo?ng layer is comprised of a reinforcing mat 
saturated and coated with polymer-modi?ed bitumen. 

4. The product of claim 3 wherein the reinforcing mat 
is a ?brous mat. 

5. The self-adhesive product of claim 1 wherein the 
water proo?ng layer is comprised of a reinforcing ? 
brous mat saturated and coated with bituminous compo 
sitions topped with a granular surfacing material and 
the product is formed into shingles. 

6. The self-adhesive product of claim 1 wherein the 
water proo?ng layer is comprised of a polymer modi 
?ed bitumen sheet. 

7. The product of claim 6 wherein the sheet includes 
a reinforcing ?brous mat and a plastic coating. 

8. The product of claim 1 wherein the water proo?ng 
layer is comprised of polymeric rubber sheet. 

9. The product of claim 1 wherein the waterproo?ng 
layer is comprised of a reinforcing not saturated with a 
bituminous composition. ' 

10. A self-adhesive water proo?ng product which 
comprises: 

(a) a water proo?ng layer, and 
(b) an adhesive layer comprising a mixture of from 

about 85% to about 99.5% of a bituminous compo‘ 
nent and from about 0.5% to about 15% of a block 
copolymer having a residual unsaturation content 
in the diene block of less than about 20% and com 
prised of at least one vinyl aromatic hydrocarbon 
and at least one conjugated diene wherein the 
block copolymer contains at least 0.2% of at least 
one functional group selected from the group con 
sisting of carboxylic and acid or anhydride groups 
or derivatives thereof including salts, esters, im 
ides, amides and acid chlorides. 
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