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This invention relates to improved resin compositions
and, more particularly, to novel compositions composed
of petroleum resins and isoolefin polymers and copolymers
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and to such compositions .especially adapted for use in.

floor tile formulations.
. It is known that hydrocarbon resins can be produced
‘from certain refinery streams containing olefins and. di-
‘olefins by a variety of methods such as polymerization
-using Friedel-Crafts catalysts. Steam cracked streams
have been found especially useful for this purpose. The
resins produced from certain fractions, however, have
softening points that are generally too low for certain

‘applications, such as, for example, in floor tile composi-

‘tions. For use as the binding ingredient in floor tile,
for example, it is desirable that hydrocarbon resins have
softening points of about 95-100° C. or greater so that
the floor tiles made therefrom have the required indenta-
tion characteristics, flexibility, and impact resistance.
‘Most of the resins that are produced from such hydro-
.carbon streams by Friedel-Crafts polymerization have
softening points lower than 100° C. Attempts to raise
.the softening points of these resins have seriously de-

graded the color of the resins. This is undesirable since .

light colored resins are premium materials. In fact, sub-
stantially the only way the low melting point resins can
be used at present is as extenders for the more expensive
high softening point resins such as the coumarone-indene
resins. Post-polymerization treatment of the resins having
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low softening points can be used to raise the resin soften-

ing points to levels where good tiling may be made but
these modifications add to the cost of the resin and, in
_some. cases, degrade resin color, )

There has now been discovered a process whereby novel

‘mixtures of petroleum resins with isobutylene polymers_’
and isobutylene-diolefin copolymers can be prepared and-
.employed as floor tile formulations. The polymer added

.to the mixture is used instead of the pitch type plasticizer
:ordinarily employed. No post-polymerization treatment
-of the resin is required.

Hydrocarbon resins to which the present invention is
applicable, are made by treating a hydrocarbon mixture
_containing 10 to 35% diolefins and 30 t6 65% olefins and
0 to 60% of aromatics, paraffins, and naphthenes with
0.25-2.5% of a Friedel-Crafts type catalyst such as alu-
minum chloride, aluminum bromide, boron triffuoride, and

the like, or solutions, sturries or complexes thereof. A

hydrocarbon mixture suitable for resin ‘production is
conveniently found in hydrocarbon streams obtained by
steam cracking gas oils. The cracked streams used as a
feed for making the resin have boiling ranges between
120° and 280° C., or may be composed of any intermedi-
ate fraction selected from this range. The reactions are
_conducted at temperatures in the range of —100to --100°
"C. (preferably —35 to --65° C.). Residual catalyst is
quenched by suitable methods, such as addition of methyl
alcohol and subsequent filtration, or by water and/or
caustic washing. Washing with aqueous acid may. also
“be-used. - The final solution is then stripped -of unre-
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acted hydrocarbons and low molecular weight oils by
vacuum or steam distillation, The product is a sub-
stantially non-aromatic, unsaturated hydrocarbon resin.
The petroleum distillate resins synthesized by this method
usually have softening points lower than 95° C.

The rubbery polymer component of the novel formu-
lations may be either a homopolymer of an isoolefin hav-
ing from 4 to 8 carbon atoms or it may be a copolymer
of an isoolefin of 4 to 8 carbon atoms with a diolefin
having from 4 to 8 carbon atoms, preferably a conjugated
diolefin such as butadiene, isoprene and dimethylbuta-
diene. The isoolefin-diolefin copolymers may be made
by the disclosure. of U. S. 2,356,128, The polymers
having a major proportion of isobutylene and minor pro-
portion "of a conjugated diolefin such as isoprene and
butadiene are kmown generally as butyl rubber. These
polymers and copolymers are made by the polymeriza-

‘tion of olefinic feeds with Friedel-Crafts catalysts at con-

trolled - temperatures. -

The exact amount of the polymer or copolymer re-
quired to give optimum tile qualities depends on the
softening point and consistency of the resin. Generally,
the amount of rubbery plasticizer used varies between
10 and 50 weight percent based on the amount of pe-
troleum resin. As an illustration, with 15 parts of a

resin softening at 75° C., 3.5 parts of polymer can be

advantageously used. Five parts of polymer may be used

‘with 15 parts of a resin softening at 90° C. The molecu-

lar weight of the polymer or copolymer is not critical
for the purposes of the invention. Quite surprisingly,
however, high molecular weight materials can be quite
satisfactorily used in these compositions as plasticizers.
Polyisobutylene ranging from about 7,000 to 200,000
Staudinger molecular weight and isoolefin-diolefin co-
polymers with Staudinger molecular weights ranging from
7,000 to 200,000 or higher can be used in the tile formu-
lation. A typical floor tile formulation is as follows:

Material: . Parts by weight
Petroleum hydrocarbon resin (soft. pt. 82° C.).- 15
Tsobutylene-isoprene cOpPOlYMETmmmm e cmcemeee 4
Titanium dioxide 3
Asbestos 39
Marble dust 39

The copolymer rubber is thoroughly mixed with the
resin binder on a rubber mill at about 150° F. The tem-
perature is then raised to about 300° F. and the filters
are added and mixed. The stock may then be either
sheeted from a calendering mill in tile form or it may be
molded into tiles in a press. Mixing of the stock may
also be accomplished in a Banbury mixer or any other
suitable mixing or kneading device.

Other materials examined as plasticizers for low soft-
ening resins in tile compositions do not give tiles meeting
specifications in all respects. Failure in indentation oc-
curs when the plasticizer is increased to the point where
the tile just passes flexure and impact requirements.
Among the plasticizers which were tried with negative
results are the pitch types and aromatic types.

Only a small amount of polymer or copolymer relative
to total tile composition is required to give proper balance
to tile properties. High molecular weight isobutylene-
diolefin copolymers and polyisobutylene are effective in
the compositions : although normally such materials are
not considered as plasticizers.

The employment of these compositions for producing
asphalt floor tiles from low melting petroleum resins
gives other desirable properties to the tiles which are not
obtained when conventional pitch-type plasticizers are
used with- high melting coumarone-indene resins, for
instance.  The combination of low melting hydrocarbon

__resins together with rubbery polymers in the composi-
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tions of the invention gives a high degree of ductility or
internal cohesiveness to the tiles. This greatly reduces
breakage of the tiles during laying operations and re-
duces- the danger of cracking due to subsequent impact.

EXAMPLE 1

Hydrocarbon streams containing olefins, diolefins, aro-
matics, and saturated hydrocarbons obtained by steam

Furthermore, the resin polymer tile binder has a very 5 cracking of gas oils were polymerized in the presence
high viscosity index. This permits tiles to be formulated of a Friedel-Crafts type catalyst. The resins were re-
‘having room temperature indentation values on the high’ covered .by stripping off the unreacted hydrocarbons by
end of the scale permitted by specifications and still fall- vacuum distillation.  Analysis in each case indicated that
ing below the maximum value permitted for 115° F. the resin was of an essentially. non-aromatic structure,
indentation test. This means that such tiles have excel- 10 since little or none of the aromatic constituents of the
lent “foot comfort” (are less tiring to walk on), yet have feed entered the composition.  Polymerization data are
excellent resistance to indentation by heavy furniture, summarized in Table 1.
Table 1
RUR NOu e aeiemmimmncanmmiom s mm o mecmeeas 1 2 3 4 5 6 7 8 ]
Approx. Bolling Pt, ® C)ecceeeecacaccnanaas 20-48 20-125 38-130 48-130 30-280 85—260
Composition, Wt. Percent (Approx. )
Diolefins. .. 30 20 19.4 12 15 15
Olefins. ... 60 48 50.6 50.9 62 46
Aromaties:
BenZene. o ovneameccccemcecmamn e —_- 26 22 28.5 L 30 PO,
’1‘(|hmmJ ______ 6 7 7.6 10.1 10
.............................................................................. 7.2 15
Paraﬁins Naphthenes .................... 1 1 1 1.2 15
Polymerization:
(O T AlCL | AICL | AICL | AlCL | AICL| BFy| AICL| AlCL| BF,
Temperature ° C.).__. 15 25 100 45 45 25 25 20 50
Resin, Wt, Percent i.._ 65-85 | 2636 19| 30-36 | 18-23 15| 20-30 16 1
I TR R LY o) N 70-85 | 70-90 66 | 85-95| 80-95 741 85-100 2 76

1 The exact softening point and yleld depend upon the degree of work-up of the resin, such as stripping conditions, ete.

Softening Points determined by ASTM E-28-51-T

desks, etc. The tile binder of our invention has a cer-
tain degree of resiliency which conventional asphalt
tile binders do not have. Thus, tiles made with these
compositions are similar to rubber flooring in their re-
covery from indentation and in quietness.

The following examples will serve to illustrate the mode
of operation as well as show the advantages of the pres-
ent invention, though it will be understood that various
other embodiments or modifications not specifically illus-
trated herein are possible without departing from the
spirit or scope of the invention.
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The data in Tables II and III illustrate the invention.
It can be seen that the experimental floor tiles embodying
the improved composition pass specifications on inden-
tation, flexure, impact resistance, and curl resistance.
‘The tiles also have adequate soap and caustic resistance,
Typical data are also included in Tables II and III for
tiles- made from low softening resins with conventional
pitch-type plasticizer to show-that such tiles do not pass
the specifications. The compositions are based on" 100
parts by weight of floor tile. The rest of the tile is’com-
posed of inert fillers such as asbestos marble dust- and
pigment. .

Table I1.—Tile compositions

Isobutylene-Iso- | Polyisobutylene
prene Copol. Pitch Resip, !
Composition Plasti- Resin, Soft.
Number cizer, Parts | Pt.,°C
Parts | M. W. X | Parts | M. W. X | Parts
1,000 1,000
15 75
15 82
15 82
15 81
15 82
15 82
15 84
15 84
! Ring and ball method (ASTM E-28-51T).
Table 11I.—Tile evaluations
MeBurney Indent., mils
Flexure, Impact
77° F. Inches,.at Resist- Curl, Inches
115° 7., Break ance
30 sec.
1 min. 10 min,

04__. .00

0.4. .00\ Pags - all Federal

0.4_ .00[ Specifications.

0.9 .01

0.8.

0.8. Do not pass all Fed-

g.g_ eral Specifications.

38 max....| 0.4min..._[-.... do..... 0.03 max.
tions for Asphalt ’
Tiles (S8-T-3062).
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EXAMPLE 2

~ Table IV below shows data on a number of tile for-

mulations which were made up and tested. The tile
compositions were composed of 15 parts of resin, rub-
bery plasticizer as indicated, 3 parts titanium dioxide, and
equal parts of asbestos and marble dust to make a total
of 100 parts. It is seen from these data that both iso-
butylene-diolefin copolymers and polyisobutylene are
effective and that molecular weight of the rubbery mate-
rial is not critical. It should be noted, however, that
other materials such as natural rubber, butadiene-styrene
copolymer, butadieneacrylonitrile copolymer and isobutyl-
ene-styrene copolymer are not completely satisfactory in

10

6
"~ What is claimed is:

1. A floor tile composition which consists essentially
of the milled admixture of 15 parts by weight of a petro-
leum resin prepared by polymerizing in the presence of a
Friedel-Crafts catalyst a steam-cracked distillate boiling
in the range of 20° to 280° C. and consisting essentially of
10 to 35% diolefins, 30 to 65% olefins, and 0 to 60%
aromatics, paraffins, and naphthenes; 2 to 7 parts by
weight of an uncured rubbery polymer having a molecular
weight between 7,000 and 200,000 and selected from the
group consisting of polyisobutylene and the copolymer
of a major proportion of isobutylene and a minor pro-
portion of isoprene; and 78 to 83 parts by weight of

the tile compositions.

Table 1V .—Evaluation of floor tiles from resins and i
rubbery polymers

Tile Formulation, parts Tile Evaluations !
Resin Rubbery Plasticizer MeBurney Indent., mils
Tile No. | Soft.
Pt., Flexure, Curl,
°Q. { Resin 77°F. inches, at | Impact | Inches
Parts Material Molecular 115° ¥,, Breal
Weight 30 see.
1 min, 10 min

57 15 2 Copolymer 3. .o cceinaaen 50, 000 M4
75 15 3.5 {-caac A0 s 40, 000 9
75 15 4 |- do3 .. 80, 000 14
82 15 [ O PO dos... 40, 000
82 15 4 fo._o [ 0 R 60, 000 9 —edoo. o
82 15 4 01l extended copolymer . ...} ccuaanoonn 9 --do.. ..
89 15 5.5 | Copolymer?. .. ... 40, 000 11
29 15 [ P do? oo 40, 000 11
80 15 4 Polyisobutylene. 40, 000 11

127 15 S [ [+ SR 0 9

129 15 A - do.. 8
82 15 5.2 [-..c doo oo 18
82 15 2.5 | Natural Rubber 11
75 15 4 Butadiene-styrene copolymer. . 16 --f Pass.._ |- -
82 18 5.5 | Butadiene-acrylonitrile copoly- 10 JRU (o SO

mer. :

82 15 6 Tsobutylene-styrens copolymer. |- -—-.-_...- 5| 6(fai) .. BT (s YR I
i 115 4 Copolymer 2 40, 000 3|3 (fally.... O < PN .
77 315 [ A0 % eaae 40, 000 415(faly.... N TS T .02

114 315 9 .. 0 (0 R 50, 000 616 (fall).... JERE; 1 SO (S,

1 Federal Specifications for Asphalt Tile (8S-T-306a).

3 Copolymer used was isobutylene-isoprene co;

8 Coumarone-indene resins,

¢ Copolymer extended with 13% Forum 40 oil b

EXAMPLE 3

Table V shows additional formulations which are satis-

polymerization product known as butyl rubber.

y mill mixing before tile formulation.

45 inert inorganic filler of the class consisting of titanium
dioxide, asbestos, marble dust, and mixtures thereof.
2. A composition according to claim 1 wherein the

factory. Resins of three different softening points, 63°,
77° and 90° C., were used to make these experimental
tiles. For the control, tiles were made with coumarone-

rubbery polymer is polyisobutylene.
3. A composition according to claim 1 wherein the

indene resin and pitch plasticizer. Tests showed that all 50 rubbery polymer is a copolymer of a major proportion

these tiles pass federal specifications.

of isobutylene and a minor proportion of isoprene.

Table V.—Floor tile evaluation

T{le Formulation McBurney Indent., mils
Tile No. Resin Plasticizer T°F, Flexure { Impact { Curl,
115° ¥., { (inches) Inches
30 sec.
Parts PtSog:. Parts Type 1min, | 10 min.
oy
28 15 63 2.75 9 13 23 .45 .00
b L SRS 15 7 4 10 14 28 .45 .00
b1 T - 15 90 5.5 10 18 5 1.-do_.... 00
27 (Control) e o eeunaeuamann 15 3113 12 | Pitch... 12 17 22 .8 ]-__do...- .00

1 Isobutylene-isoprene copolymer.
2 Coumarone-indens resin,
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