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f"ens'fgs under static gyjdized and polymer-modified bitumens are
. } s frequentlyused asa backing material in the manufacture of
.carpet tiles. The construction of these tiles are fairly
wgompléx.and may consist of a fibrous{ e.g. tufted, primagyf
Jcloth which has been impregnated with a cured latex to
stabilize the tufting, and laminated to a- secondary backing
10 cloth using the aforementioned bitumen.
b 3 In this application, severe physical demands are
H placed on the bitumen to control stress relaxation in the
iE ‘primary tufting cloth, to maintain and retain critical
- physical dimensions over a wide range: of possible-
.. 15 application conditions; to prevent excessive build up of
i,:iﬁ.i- -; static electricity which may damage electrical and computer
= hardware as well as physical discomfort to building
-“occupants; and to maintain physical dimensions under static
“’16ading conditions such as wou}d occur when:heavy objecté _
20 are placed on carpet tiles over an extended period of time.
~ The bitumen used must also possess characteristics
"in the molten phase which will allow easy preparation and
processing, i. e. a suitable viscosity at application
temperatures with maximum thermal stability and minimum
25 dimensional instability when applied to the manufactured
product.. w: : :

It has been proposed in U.K. patent application
GB 2 219 802 A (Vulcanite Ltd ) to incorporate a low density
polyethylene into ‘bitumen for roofing and carpet tile

30 backing purposes. It has been found that such blends do not
fulfill all of the §emands placed on a bitumen used in the
context of a carpééftile-backing. The static loading and
dimensional stability{pf a carpet tile produced using such a
bitumen would ndtébe éqmme:pially accepfable and would fall

35 outside the standard réquirements laid down by the carpet
tile and flooF laminating industry.
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he Sét %rzl. %rsd hra% ubreeerrx? ”ﬁ:?e;':é‘a':eado"mlohﬁEeaC%i%ea of bitumen and a
' nznor amount of a thernpplastic styrene-butadiene-styrene
block copolymer (SBS) as the integral backing layer in U.s.
Patent 4,201,812 (Shell 0il Company). However, the block
copolymer presents processing, compatibility, cost and other
10 difficulties in its . used. as a carpet. backing blend.
SUMMARY OF THE INVENTION
This invention relates to bitumen compositions
_having improved dimensional stability, adhesion, static
‘loading and electrical conductivity characteristics,
15-particu1arly, but not exclusively, such compositions for use.

in the production of carpet tiles, flooring and other
-laminating applications. "
_ According to the present invention, there is
provided a floor covering having a'bitumen composition as a
20 backing layer which fulfills all of the demands described
;earlier and also provides a considerable cost saving
.advantage over systems described earlier and already in
operation. _
Thus the present invention pfovides a floor
25 covering having a bitumen composition backing layer, which
bitumen composition comprises:
a) a dispersed phase of straight run bitumen
having a penetration value of up to 100 dmm;
b) a continuous phase of a mixture of low density
30 polyethylene and a high density polyethylene;
the bitumen composition having a softening point of
115°C to 128°C and a penetration value of 10 to 15 dmm.
In one embodiment, this invention relates to a
bitumen polymer filler blend suitable for use as a flooring
35 of a 1&minate backing layer. The blend comprises a minimum
inert filler material content of about 40% w/w of the final

is Sheet Has Been Re; laced

M svesmruresueer



.an1nat|ng i ndustry. - Substltute sheet - 28/8/96 -2~
(Ebi/llmﬂ conposi tions contai ni ng pol yet hyl ene or cMﬂQW!W@SSﬁ;
A ave been suggested for use in carpet tiles with

@i ve backing in GB Patent 1 417 571 (Ruberoid Ltd.). Further,

Ees have been prepared enploying a blend of bitumen and a minor
a t hernopl astic styrene-but adi eng- styrene bl ock copol ynmer (SBS)
®egral backing layer in U'S. Patent 4,201,812 (Shell Ol

| Howgyena. t Enédl witusdpehs nesnponenet eonpmeesi a0straight run

'5iﬁé% cost anqﬁgéﬂﬁéQ;%ffﬁgfLthsah *gglgsgon e ca&gpt.backing

| ] penetratzon value (IP 49/83) of 100 dec;mzlllmeters (dmm) or
jess and a blend containing a nlxture of low density and

5 high densiBy‘polyethyleénes. Generally, the total
_polyethylene content does not.exceed about 10% w/w of the
f1na1 blend. . . - s -

LY -~ The present. invention pruvides a: hitumen
composition useful.as.a backing:layer:for carpet tiles:which

10 compositiqn-is low cost and can be.manufactured from locally
available materials, that is, straight:run bitumen, rather
than blown or oxidizednbi;umen;.and:either virgin.or
-preferably low cost scrap or recycled.polyethylene as a

.modifier. The bitumen-polyethylene blends .employed as.a

15 backing layer provide carpet tiles of improved dimensional
stability and better electrical conductivity so that an

antistatic agent is.not requi:ed.to meet existing IBM/ICL
standards for conductivity. o

In addition, the bitumen-polyethylene composition

20 provides" better adhesion due to the .increased tackiness -of

the bitumen composition, so that there is an improved
-quality of lamination between the bitumen backing layer and
the back surface of the latex-coated and cureqd,. primary,
needle-punched or tufted backing sheet. The. bitumen -

25 composition pernits a reduction in the.application or
coeting tempere;ute,_reeplting in energy savings . and--
permitting the use of less expensive, lower melting point
secondary backing sheets on the back surface of the tile,
for example, the use of non-woven polypropylene sheets in

30 place of higher melting point polyester or polyester-
polypropylene backing sheets. The carpet tile produced has
a fibrous face surface and.a back surface integrally bonded
to the bitumen composit;on as a backing layer and typically
a secondary backing sheet secured to the back surface of the

35 bitumen backing layer.

" In comparison to the use of styrene-butadiene-

N
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ns According to the present |nvent|on there I's provided a floor
Jwaving a bitunmen conposition as a backing | ayer which fulfills al
bf the dfrands described :earlier and al so prowd des a consi der abl e cost
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bi sper sef phaseboFuQFFaFﬁﬂp nﬁﬂﬁ%S? éH%ﬂ? ﬁFﬂguEP up to
100 dmm & _gencitive, dces not cross link in prqlongea storage at high

temperature and does not require a special bitumen
5 compositicfi-with hazarfous components.

The bitumen-polyethylene blend composition used in
zthe invention should have a softening point of 115°C to
}izs'c, e.g. 118°C to 124°C, and'a-penetration of 10 dmm to

15 dmm, e.g.-10 dmm-to 12 dmm. The softening point (ring

10 and bill test) and penetration values are measured in
accordance with the ‘Institute of Petroleum specifications,
respectively-IP-58/83 and IP 49/83. The bitumen composition
-is prepared by heating the bitumen to about 180°C to 200°C,

_e.g. 190°C, and the polyethylene polymer is then added.

15 typically with the high density polyethylene added first and
the polyethylene polymer mixed with continuous agitation
with moderate shear for sufficient time, e.g. over 60
minutes, until a smooth, homogeneous dispersion is obtained,
that is, until the bitumen is disperséé as a dispersed phase

20 in a continuous phase of the polyethylene. Generally, the

- quality of the dispersion may be monitored wherein a sample
-0of the blend is viewed under ultraviolet illumination to
affect fluorescence of the polymer so the quallty of the
blend can be visually assessed.

25 . The bitumen composition is employed as a backing
layer for floor laminates, particularly carpet tiles by
heating the bitumen composition and applying one or more
coating layers to the back surface of a fibrous face floor
surface covering. Generally, the bitumen composition is

30 applied at a temperature of 160°C to 180°C, e.g. 165°C to
170°c, at the coating or application station which is lower
than normal coating temperature with blown bitumen and at a
Viscosity of 6,000 cps to 35,000 cps 6 to 35 pascal

_ seconds), e.g. 20,000 cps to 35,000 cps (20 to 35 pascal

fg?s Seconds). Generally, SBS-modified bitumens are applied as

' hacking layers at temperatures of 180°C to 190°C:; however,
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Wt er svi
density polyethylene (LDPE) mcdified straight run bitumen

does not increase as rapidly as the viscosity of blown or
s oxidized bitumen, sc‘tHat application at lower temperatures
with resulting savings. in energy-cost-and the-use of less
) expensive secondary ~backing<are:obtained. ' ‘Thé lower -
}ipplication'temperature pernits:the ‘use-of low melting-
point, 160°C to 170°C;’ 100%:polypropyléné, non-woven or
10 other ‘sheet material .as a secondary backing. The bitumen
may -be-applied in any- manner, such as by a 1ick roller or a
lay-in technique. - - - R
The bitumen composition employs straight run’
.b:.tumen of h:.gh asphaltene and resin content and which has a
15 penetration of 100 dmm or less, typically less than about 60
dmm, e.g. 20 dmm to 60. dmm particularly 40 to 60 dmm.
Straight run bitumen is. more readily available and of lower .
cost and lower viscosity than blown bitumen. Generally, the
bitumen consists all of straight run bitumen; however, very
'20 minor ‘amounts, for: exampl_e-, up to 10% by weight of other
- bitumens, such as blown bitumen or other hydrocarbon
products, can be incorporated if desired.
The straight run bitumen is blended with a mixture
of high density and low density polyethylene polymers in an
- 25 amount sufficient to form.a dominant; continuous phase of
the polyethylene-polymer.  Once, the polyethylene
~ concentration has reached the phase transition level,
- further polyethylene polymer addition does not increase the
. Softening point of the bitumen blend. Generally, the
30 polyethylene is employed in total amounts of up to about 12%
- by weight, e.g. between 8% to 10%. For example, the HDPE
Way range from about 0.5% to 3.0% by weight, such as 1% to
- 2%, while the LDPE may range from about 3.0% to 9.5% by
Weight, such as 3% to 6%. It has been found that the use of
2 moderate density polyethylene to reduce the softening '
Point of the straight run bitumen is not satisfactory due to

1
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of defined penetration value and softening point.

The properties of polyethylenes are dependent upon
r molecular _contigurations, molecular weights. and
ecular veight distributions. An important.factor is the
ection and blending-of the polyethylenes.used.
commercially, polyethylenes are graded in.terms of the
) “nsn:y and the melt flow index, with both measurements
scessary to define any particular grade. The melt flow
dex (MFI) is the number of .grams of a polymer that can be
orced through a 0.0825-inch (2.1 mm): orifice :m_ 10 minutes
at 190°C by a pressure of 2,160 grams (ASTM D1238-70).

Typically, the high density polyethylene component

should h_zive a density between about 0.945 g/m3 a,r_x_d 0.97
g/m3, and a melt flow index greater than about 0.2, such as
0.2 to 10, le.g. 4 to 6. The low density component of this
invention should have a density of about between 0.915 g/m3
™and 0.93 g/m3,'. and a melt flow index greater than about 0.2,

Generally, the bitumen composition includes an
ipert mineral filler material to reduce cost and to prevent
cold flow of the composition in use, such as the use of
glate dust or limestone, in:zamounts of greater than about
403 by weight, such as between about 40% to 65% by weight,
and typically 50% to 55%. The bitumen composition may
Contain a wide variety of various modifiers and additives
Gommonly used in carpet tile backing layers, provided such
Bodifiers and additives are not detrimental to the .accepted
__ Quality of the backing layer. Such modifiers and additives
 may include, but not be limited to: antistatic agents, such
§ fatty amines; and carbon black, including master batch
ixtures of polyethylene and carbon black, for example, HDPE
i LDPE with carbon black used for incorporating into the
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" Iaceq@nﬁsthaﬁion only in connection with certain embodiments;

§ however, i18T3% recoynizéd that various changes,
modifications, additions and improvements may be made to the
jpventicn as illustrated by a person skilled.in the art, all
falling within the spirit and scope of the invention.

~ Description of the Embodiments:

10 A Hubis mixer was charged with 311 Kg:of 50
penetration (IP 49/83) straight run bitumen at 190° C, and 28
Kgs of LDPE (MFI 3, density 0.95 g/m3), and 10.5 Kgs of HDPE
(MFI 4, ‘density 0.92 g/m3) were added, and.the mixing cycle
started. After 10 minutes, a sample of the blend was

15 removed for ultraviolet examination of assess blend quality.
The mixing was then continued in 10-minute cycles until no
‘further improvement in the quality of the dispersion could
be observed. -When this'point was reached, 350 Kgs of .
limestone filler was added to produce a final batch weight

20 of 700 Kgs.
’ The batch was used to manufacture sample tiles
employing a lick -roller to apply the bitumen to the back
surface of a flooring substrate with the bitumen temperature
at the application point of 153°C to 162°C. The '

25 polyethylene-bitumen composition had a softening point of
121°Cc (IP 58/83), a penetration of 10 dmm (IP 49/83), and a
viscosity temperature profile as follows:

3 Viscosity Temperature
e {pascal seconds) _ (e
. 30 . 47.0 130
- 30.0 140
20.0 150
: 14.0 160
3 9.5 170
] 35 7.5 ' 180
6.0 190

Dispersion Ouality - It was found that the best

"IObtainable-dispersion was produced after 20 to 30 minutes,
: .
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ﬁ'eé' storage at high temerﬁ!mam&m! H not require a
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speci al :

bi t unen- pgEeyet hyl ene bl end conposition used in the invention should have a
sof teni ng:joi nt of 115[err] to 128[err], e.g.o118[err] to 124[err], and

a- penetr on of 10 dnmto 15 dmm e.g. 10 d to 12 dmitm  The softening
point (ri and bill test) .and radlon. are r [

accor danc 3w t h ushH&9 ré’tel %ﬁ'ta%' o&%‘i r%*ée%rqﬁ'é e%IE Féqt Fg%g?'%r gg'&e%t iSely 1P
58/ 83 and:@P 49/fahufBoturad were equpared withpsipilay cpmmexciel tgarpet
bi t unmen tx

'abOUttijl%%[ Kricwrd LW Fldde (a trademark of Interface Flooring

systens, Inc.) as a control tile and méde in the same
s manner, eXdept with 'Bléwn bitumen applied at 190°C.

35

| 40

Full Scale Industrial Trial
., Results Collage
: Control Tile
10 Change in dimensions Wa.l N.A. Wa.l -.02
‘after 24 hours Wa.2 N.A. Wa.2 ~-.04
. .. conditioning Wt.1l N.A. Wt.1 +.02
. S Wt.z N.Ao . Wt.z -.02
; . . Change in dimensions Wa.1l -.106 Wa.1l -.130
i - 15 ‘after 2 hours at 60°C Wa.2 -.121 Wa.2 -.016
’ | : Wt.1 -.029  Wt.1 -.012
wt.1 ~-.016 wt.2 -.022
Change in dimensions Wa.l -.068 Wa.l -.063
after 2 hours water Wa.2 -.084 Wa.2 -.020
- Wt.2 .002 Wt.2 .031
Change in dimensions Wa.l ~-.230 Wa.l.-.166
after 24 hours - Wa.2 ~.244 Wa.2 -.186
: at 60°C Wt.1l -.140 Wt.2 ~-.014
25 . wt.2 -.072 Wt.2 ~-.056
Change in dimensions Wa.l -.266 Wa.l -.126 .
after 48 hours Wa.2 -.228 Wa.2 -.178
reconditioning at Wt.1 ~-.117 Wt.1 0
2°.c' 65* RHE ’ Wt.2 -.068 wt.z -.034 ,
30

Limitations of +0.2% to ~0.4% are generally
acceptable, except for U.S.A. and France, -0.1% to -0.2%.

Tuft Withdrawal Test

Control Tile Polymer Modified Tile

Mean force required 4.26 Newtons

ti renive tuft

conditions: 19.9°'C, 29% Relative Humidity

control Tile Polymer Modified Tile
7.75%10%10 ohms
2.9%X10%11 ohms

IBM
ICL
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, agitation with noderate shear for sufficient tine,
until a snooth, honbgeneous dispersion is obtained,
tunmen is dispersed as a di spersed phase in a

e polyethylene. Generally, the quality of the
itored wherein a sarpl® of the blend is viewed under
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i can be viS¥HF 5 =eren conposition is
[ng I;yeem ftie fdmsic&mmmsn metpcnynei-ynodimédt thide

“Ptoi%r%"%stiﬁéf#‘%%‘?e i b ERECRs UPERLA EbRL P Y e
on is applied at a tenperature of 160[err] to

err lmiPtow and Hidh density polyethylene modified
¢”§ht run bitumen blend provides a unique bitumen backing
fe1oor laminates and provides energy saving, processing
snufacturing advantages.
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0 35 pascal seconds), e.g. Im u |N 35,000 cps (20 to 35

nds). Cenerally, SBS-nodified L appl i ed as backi ng

enperatures of 180[err] to 190[err]; however, Substitute

8/96 -5- at |ower tenperatures of igO[err] to 170[err] and | ess,

ty of the high density polyethyl ene”(HADPE) and | ow density

e (LDPE) nodified straight run bj does not increase as
the viscosity of blown or oxidiz men, so that application

pperatures wyh reguldyidid o di9hd e RidYa cBituiBd EBEDYES thon
! | packing layer, which bitumen composition comprises:
‘&@fF -+ a dispeérded phase of straight run bitumen
5- having a penetration value of up to 100 dmm;
1 b) a continuous phase of a mixture of low density
polyethylene and a high density polyethylene;
the bitumen composition having a softening point of
115°C to 128°C and a penetration value of 10 to 15 dmm.
10° 2. A floor covering as sét forth in claim 1
wherein said composition also comprises up to 10 percent by
weight of the composition of blown bitumen as a dispersed
phase.
3. The floor covering as set forth in claim 1 or
15 claim 2 wherein said composition also éomprises at least.4o
percent py weight of the composition of ; mineral filler
' material.
| 4. The floor covering as set forth in claim 1, 2
or 3 wherein the composition contains from 3 percent to 9.5
20 percent by weight of the composition of high density

polyethylene and from 0.5 percent to 3.0 percent by weight

of the composition of a low density polyethylene.

- 5. A floor covering of any of the preceding
claims wherein the high density polyethylene has a density

25 of from 0.945 gm/cm3 to 0.970 g/cm3, and the low density
polyethylene has a density of from 0.915 g/cm> to 0.930

g/cn3.
R
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'*ndary backlng are obtalned The Iomer appllcatlon tenmperature

perm W Use-of Low nel ti ng poi nt , THGM @ err]; |0
pol ypr 65l e rw0 94 W$2Roven or ot her shee secondary ,G ?%1’80553
The bitur@gn may be applied in any nann a l'ick roIIer or a

| ay-in tqghni que. The bitumen conp05|t|on enploys straight run bitunmen of
hi gh aspigl tene and resin content and which has .a penetration of 100 dmm
or less, Bypically less than about 60 dnm- §.19- 20 dmm to 60 dnmm

particul #ly 40 to 60 dnm Straight run bitunen is. nmore readily available

and of | dger. cost and éoweraVviBeeBi ¢yvéhiiigbbpanPi brneeost €heepldaeditie
thmnosM|ﬁseﬂlofsuaumtrunmtwmn however, very m nor anounts,

for exanmgge, upcjag,ﬂé)%t’wrmghmeoéompbsitbcnmntalnsclfm 4l perdearturben
or ot her gydrocarbon products, can be incorporated if desired. The straight
run- bitUgren i sidlprkehti by weight vof the composition of the mixture of -
| high density* polyethiylene and low density polyethylene.
5" 7. A floor covering of any one of the preceding
1‘claims wherein the penetration value of the straight run
bitumen is from 40 dmm té 60 dmm.
8. A floor covering of any one of the preceding
claims wherein the viscosity of the bitumen composition is
10 from 6 pascal seconds to 30 pascal secénds.
9. A floor covering of any one of the preceding
'claims wherein the high and low density polyethylene have a
melt flow index of 0.2 to 10. |
10. A floor covering of ény one of the preceding
ﬁ%' 15 claims wherein the floor covering comprises'g carpet tile
: having a fiprous face surface and a back surface, the
" bitumen composition being bonded to the back surface.
11. A floor covering as set forth in claim 10
which includes a non-woven polypropylene secondary backing
29 sheet bonded to\the back surface of the bitumen
composition.
12. A floor covering of any one of the preceding
‘tlaims wherein the bitumen composition has a penetration
value of 10 dmm to 12 dmm and a softeningﬁgoint of 118°C to
3% 124°c.
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L phase t 1'tion | evel, further polyethyl ene polynmer addition does not
- increase:#e softening point of the bitunmen blend. Generally, the
- PO yeth e is enployed in total anmounts of.,up_to about 12% by Wi ght,

- e.g. betwikn 8%to 10% For exariple, the HE may range fromabout 0.5%to

. 3.0% by vwaght, such as;4%t (8 l 81k a LRRE Ehéé a@ﬂéﬁ 0%
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penetratlon of 100 dmm or less; a high density polyethylene
having a -dénsity betWeén 0.945 g/cm3 and 0.970 g/cm® and a
s -melt flow index of greater than 0.2, the concentration of
ithe high density polyethylene component being between 0.5
percent and 3 percent by weight of the total blend, a low
density polyethylene having a density of between 0.915
g/cm3 and 0.930-g/cm3 and a melt flow index greater than 2,
10 " the concentration of the low density polyethylene component
" being between 3 percent and 9.5 percent by weight of the
total blend; and an inert mineral filler which comprises at

least 40 percent by weight of the total blend.
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Substitute sheet - 28/ 8/ 96 the | arge concentrations required, and that

Process| Ny pEEL LOSUEN AOBUENRCHRESTTOKGF 1 5 |use unsatisfactory. The use of |ow
density |7 ne Q ndgt satisfactory to, produce a

cgim*re;_ee mgfg%éﬁp a?éf bttb%a% a5kilng for car pets\'[tibﬁ titutg speet 14§/8/96
pé&netr af q@n» ¥ 2 Glnt. The properties of polyethylenes are
dependept %&\ Ir i """ wi gurations, nol ecul ar i al as
nDIecuIar wel g dlépﬁ q§%84?g Art |npnﬂ%ant factor is tﬁgbggﬁgétﬁgnignd
bl endi ng -of the pol yethyl ﬁ 3 used. rC|aIIy, pol yet hyl enes are graded
i n terng BATERGE d§5§£ R’g r el t bpfsy, -w th both measurenents
necessary to define any partlcular AL nelt f|OMIIndeX (MFI) is the

nunber of.grans of ) ) ? P 2 PAC 2 AYER325-i nch (2.1
D1535°70) . Typi cally, the hRERa *’i’ ﬁ%ﬁfﬁ%ﬁéﬁﬁ onent | o e (ASTH
Ooxidize and polymer—modi ied bltumens are

frequently'tused as'a backing material in the manufacture of
.carpet tiles. The construction of these tiles are fairly
complex. and may consist of a fibrous, e.g. tufted, primary
‘cloth which has been impregnated witﬁ-a cured latex to
stabilize the tufting, and laminated to a: secondary backing
cloth using the aforementioned bitumen.

In this application, severe physical demands are
placed on the bitumen to control stress relaxation in the
‘primary tufting cloth, to maintain and retain critical
physical dimensions over a wide range:of possible-
application conditions; to prevent excessive build up of
static electricity which may damage electrical and computer
hardware as well as physical discomfort to building
occupants; and to maintain physical dimensions under static
loading conditions such as wou;d occur when-heavy objecte _
are placed on carpet tiles over an extended period of time.

The bitumen used must also possess characteristics
'in the molten phase-which will allow easy preparation and
processing, i.e. a suitable viscosity at application
temperatures with maximum thermal stability and minimum
dimensional instability when applied to the manufactured
product.

It has been proposed in U.K. patent application

GB 2 219 802 A (Vulcanite Ltd.) to incorporate a low density
polyethylene into bitumen for roofing and carpet tile
backing purposes. It has been found that such blends do not
fulfill all of the demands placed on a bitumen used in the
context of a carpet tile backing. The static loading and
dimensional stability of a carpet tile produced using such a
bitumen would not be commercially acceptable and would fall
outside the standard requirements laid down by the carpet

tile and floor lamlnatlng 1ndust . | |
- This is the replacement shoet
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shoul d have a density between about 0.945 g/n8 and 0..97 g/n8, and a nelt
flow i ndex greater than about 0.2, such as 0.2 to 10, e.g. 4 to 6. The | ow
density conponent of this invention should have a density of about between
0.915 H7n8 and 0.93 g/[err], and a nelt flow i ndex &ubstitutetshaetabdB48/862,
such as 2 to 10. General ly, the bitunmen conposition includes an inert
mneral filler material to reduce cost angl Lo prevent cold flow of the
conposition in use, such as the use of slate dust or |linmestone, - in anmounts

of greater than aboupei@4adheiividlpitiiiién aSolgbuLeionBOEbRtAINniags5% by
wei ght, and t |calié 50% t o 55%_ _The b|t n co osi_t ngé contain a
wi de vari etBo eVQY ne QRinYSte Y%%P #‘9“'& €M car pet

tile backi ngugagsted ﬁb&wuksirnﬂdaﬁp!hftilesamﬂthdde&tveéhesavaoba-a‘ug
and addi f"vag"ﬁé“ﬁf%%?'%pée% B3 GRS SR, FRFEPEES R O,
tiles have+been prepared employing a- blend of bitumen and a
ninor amount of a thermoplastic styrene-butadiene-styrene
‘block copolymer (SBS) as the integral backing layer in U.Ss.
Patent 4,201,812 (Shell 0il Company). However, the block
copoclymer presents processing, compatibility, cost and other
difficulties in its used as a carpet. backing blend.
SUMMARY OF THE INVENTION .
This invention relates to bitumen compositions
. having improved dimensional stability, adhesion, static
_loading and electrical conductivity characteristics,
particularly, but not exclusively, such compositions for use.
in the production of carpet tiles, floorxng and other
lamlnatxng applzcatlons. '
According to the present invention, there is
provxded a floor covering having a bitumen composition as a
backing layer which fulfills all of the demands described -
‘earlier and also provides a considerable cost saving
.advantage over systems described earlier and already in
operation. . :
Thus the present invention pfovides a floor
covering having a bitumen composition backing layer, which
bitumen composition comprises: -
a) a dispersed phase of straight run bitumen
having a penetration value of up to 100 dmm;
b) a continuous phase of a mixture of low density
polyethylene and a high density polyethylene:
the bitumen composition having a softening point of
115°C to 128°C and a penetration value of 10 to 15 dmm.
In one embodiment, this invention relates to a
bitumen polymer filler blend suitable for use as a flooring
- of a laminate backing layer. The blend comprises a minimum
inert filler material content of about 40% w/w of the final

Thbistheredacémantsheet
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as fatty amines; and carbon bl ack, including naster batch m xtures of

pol yet hyl ene and carbon bl ack, for exanple, HDPE and LDPE wi th carbon bl ack
used for incorporating into the This is the replacenment sheet Substitute
sheet-=28/8/ 96 bitumen bl end; other fillers; pignefubstisutecshest - g\%@/&%or
anbunts of other polymers and additives. The invention will be described
for the purposes of illustration only in_connection with certain

enbodi nents; however, it is recognized’tﬁaf’various changes, nodifications,

person ski | Phendn (Hes bt euions) FBRBokY SoRE iR Y Verd e AUEC Y ©
i nvention. pegamentofrhibght aspiabtdnecand resin content with a
penetration value (IP 49/83) of 100 dgcimillipeters (dmm) or
jess and a blend containing a mixture of low density and

'high densifiy.polyethyldnes. Generally, the total
_polyethylene content does not. exceed about 10% w/w of the
‘final blend. . . S A IR

The present invention provides- a-bitumen .
composition useful.as.a backing-layer: for carpet tiles.which
composit&on'is.low cost and can be.manufactured from locally
available'materials, that is, straight-run bitumen, rather
than blown or oxidized-bitumen, and:either virgin.or
-preferably low cost scrap or recycled polyethylene as a

. modifier. The bitumen-polyethylene blends -employed as .a
backing layer provide carpet tiles of improved dimensional
‘stability and better electrical conductivity so that an
antistatic agent is.not required‘to meet existing IBM/ICL
standards for conductivity. 2

 1In addition, the bitumen-polyethylene composition
provides“better adhesion due to the increased tackiness -of
the bitumen composition, so that there is an improved

-quality of lamination between the bitumen backing layer and
the back surface of the latex-coated and cured,. primary,
needle-punched or tufted backing sheet. . The bitumen

+ composition permits a reduction in the_application or
coéting temperature, resulting in energy savings and-

- permitting the use of less expensive, lower melting point
secondary backing sheets on the back surface of the tile,
for example, the use of non-woven polypropylene sheets in

" Rlace of higher melting point polyester or polyester-
polypropylene backing sheets. The carpet tile produced has
a fibrous face surface and.a back surface integrally bonded
to the bitumen composition as a backing layer and typically
a secondary backing sheet secured to the back surface of the
bitumen backing layer. |

'~ In comparison to the use of styrene-butadiene-

This is the replacement sheet
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A Hubis m xer was charged with 311 Kg of 50 penetration (IP 49/83) straight
fun bitunmen at 190[err], and 28 Kgs of LDPE (MFI 3, density 0.95 g/[err]),

and-10.5 Kgs of HDPE (NFI 4, density 0.92 g/ nB8) were added, ,and t 1 Xi ng-
cycle-started. After 10 minutes, a sanple of the bPubstityte she ﬁBVégﬁ§g$é

ultravi ol et exam nati on of assess blend quality. The m xing was then

continued in 10-m nute cycles until no further inprovenent in the quality
of the dispersion could be observed. \Wgn _this point was reached, 350 Kgs
of. limestone filler was added to produce a final batch weight of 700 Kgs.

The batch aan useq,f 8tiieess et d 4reS MY OB Téns tbthrinl! 26 to
appl y the S5 e back’surface of a flooring substrate with the

bi t unen tQﬁﬁﬂﬂﬁMﬂQPRHa %Elﬁﬁ B¥irc ¥heopifsman &S &enPeFA¥YTLerr]. The
pol yet hyl ene ,Qlth, WEN S8EpOftti efokad 1dmofire P dijed StodddeCat! RiBH/ 83),
a penetr a9 of 10 dam (1B 49/83) " and . 121 bitumen
temperature and does n requlre a special bi
: composztxdﬁ«with hazarfious components.

The bitumen-polyethylene blend composition used in
the invention should have a softening point of 115°C to
‘328°Cc, e.g. 118°C to 124°C, And‘&~penetr§tion of 10 dmm to
15 dmm, e.g.-10 dmm to 12 dmm. The softening point (ring

- and bill test) and penetration values are measured in
accordanée with the Institute of Petroleum specifications,
respectively IP 58/83 and IP 49/83. The bitumen composition
.is prepared by heating the bitumen to about 180°C to 200°C,
e.g. 190°C, and the polyethylene polymer is then added
typically with the high density polyethylene added first and
the polyethylene polymer mixed with continuous agitation
with moderate shear for sufficient time, e.g. over 60
minutes, until a smooth, homogeneous dispersion is obtained,
that is, until the bitumen is disperséﬁ as a dispersed phase
in a continuous phase of the polyethyléne. Generally, the
quality of the dispersion may be monitored wherein a sample
of the blend is viewed under ultraviolet illumination to
affect fluorescence of the polymer so the quality of the
blend can be visually assessed.

The bitumen coﬁposition is employed as a backing
layer for floor laminates, particularly carpet tiles by
heating the bitumen composition and applying one or more
coating layers to the back surface of a fibrous face floor
surface covering. Generally, the bitumen compésition is

'applled at a temperature of 160°C to 180°C, e.g. 165°C to
170°c, at the coating or application station which is lqwer
than normal coating temperature with blown bitumen and at a
viscosity of 6,000 cps to 35,000 cps 6 to 35 pascal
seconds), e.g. 20,000 cps to 35,000 cps (20 to 35 pascal

. seconds). Generally, SBS-modified bitumens are applied as
backing iayerg at temperatures of 180°C to 190°C; however,

: This is the replacement sheet
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virscosity tenperature profile as follows: Viscosity

Tenperature (pascal seconds) ([err]) 47.0
130*30. Q 140 20.0 ) 150 14.0
16Q 9.5 170 7.5 Substitute shee8G 28/8/96

190 Di spersion Quality - It was found that the best Cbtainable dlsper5|on
was produced after 20 to 30 m nutes, 1Tgs Is the replacenent sheet
Substitute sheet - 28/8/96

at lower temperatures of 160°C to 170°C and less, the
viscosity of the high density polyethylene (HDPE) and low
density polyethylene (LDPE) nmodified straight run bitumen
does not increase as rapidly as the viscosity of blown or
oxidized bitumen, sc ‘tHat application at lower temperatures
with resulting savings in energy:cost and the-use of less
expensive secondary~backing-are“obtainéd.: ‘Thé lower -
application-temperature permits:the:use-of low melting-
point, 160°C to 170°C; 100% polypropyreney non-woven or
other ‘sheet material as a secondary backing. The bitumen
may -be-applied in any- manner, such as by a lick roller or a
lay-in technique. - - SRR

The;hltnnén=compositicn employs straight run
bitumen of high-asphaltene and resin content and which has a
penetration of 100 dmm or less, typically less than about 60
dmm, e.g. 20 dmm to 60. dmm particularly 40 to 60 dmm.
Straight run-bitumen is. more readily available and of lower .
cost and lower viscosity than blown bitumen. Generally, the
bitumen consists all of straight run bitumen; however, very
minor ‘amounts, for example, up to 10% by weight of other
‘bitumens, such as blown bitumen or other hydrocarbon
Products, can be incorporated if desired.

The straight run bitumen is blended with a mixture
of high density and low density polyethylene polymers in an
amount sufficient to form .a dominant; continuous phase of
the polyethylene-polymer. Once, the polyethylene
Concentration has reached the phase transition level,
further polyethylene polymer addition does not increase the
Softening point of the bitumen blend. Generally, the
Polyethylene is employed in total amounts of up to about 12%
by weight, e.g. between 8% to 10%. For example, the HDPE
Ray range from about 0.5% to 3.0% by weight, such as 1% to
2}, while the LDPE may range from about 3.0% to 9.5% by
Weight, such as 3% to 6%. It has been found that the use of
@ moderate density polyethylene to reduce the softening
Point of the straight run bitumen is not satisfactory due to

This is the replacement sheet
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usi ng the high speed disintegrator. Carpet tiles so manufactured were
conpared with simlar comercial carpet tiles known as Col lage (a trademark
of Interface Flooring Systens,. Inc.) as a control tile and made in the sane
manner, except with blown bitunmen applied at |90[ erSbstituté sBeet €28/8/96
Industrial Trial Results - éolLl aae Control Tile Aachen Test

Pol ynmer Modified Tile Change in di nensions Wa.1 N A Wa.1 -.02 after

24 hours ¢he la Q:dixdhntratldﬁés Zeqiiiré@)dahiiothae process:.ndNaAdN A.
W.1 +.02 W

. 130 afteF°§%hyﬁF§°§ts ViRl r’]t§(}él$ a“r']‘%%égsg?lﬁngggly(?gighw uge ‘b‘% ow V\l\/\él1
. 012 W . 1den8i€y poliyexhyliiie alone is also not satisfactory ¢ _
produce a commercially acceptable bitumen backing for carpet
tile of daefined penetration value and softening point.
" The proﬁerties.of polyethylenes are dependent upon

"their molecular configurations, molecular weights and
lmolecular weight distributions. An .important. factor is the
selection and blending-of the polyethylenes-used.
Commercially, polyethylenes are graded .in.terms’ of the
density and the melt flow index,.with both measurements
‘necessary to define any particular grade. The melt flow _
.index (MFI) is the number of .grams of a polymer that can be
forced through a 0.0825-inch (2.1 mm) orifice in 10 minutes
at 190°C by a pressure of 2,160 grams (ASTM D1238-70).

Typically, the high density polyethylene component
should hﬁve a density between about 0.945 g/m3 and 0.97
g/m3, and a melt flow index greater than about 0.2, such as
0.2 to lo,Ie.g. 4 to 6. The low density component of this
invention should have a density of about between 0.915 g/m3
-and 0.93 g/n3,"and a melt flow index greater than about 0.2,
.such as 2 to 10. : :

Generally, the bitumen composition includes an
inert mineral filler material to reduce cost and to prevent
cold flow of the composition in use, such as the use of
slate dust or limestone, in:amounts of greater than about
40% by weight, such as between about 40% to 65% by weight,
and typically 50% to 55%. The bitumen composition may
contain a wide variety of various modifiers and additives
commonly used in carpet tile backing layers, provided such
modifiers and additives are not detrimental to the accepted
quality of the backing layer. Such modifiers and additives
may include, but not be limited to: antistatic agents, such
as fatty amines; and carbon black, including master batch
mixtures of polyethylene and carbon black, for example, HDPE
and LDPE Vith carbon black used for incorporating into the

- This is the' replacoement sheet

Date: 3 0 AUG 1996



Change i n di nensi ons Wa.1l -.068 WA.1l -.063 after 2 hours water Wa. 2

-~. 084 Wa.2 -.020 at 20[err] W.1 .001 vv 1 .033 W.2
. 0Q2 W.2 .031 Change in dinmensions Wa. 1l -.230 V\a. 166 after 24
hours--- . \W.2 -.244 Wa.2 -.186 at 60[err] Substitute sheet #8/8/96 140
W.2 -.014 W.2 -.072 W.2 -.056 Change in dinensions Wa.1 -.266

WA.1l -.126 after 48 hours Wa. 2 -.228 WA.2 -.178 reconditioning
at W.1 -.117 W.1 .0 20-€,765% RH W.2 -.068 W. 2

.034 Limtations of +0.2%to -0.4% are general |y acceptabl e, except for
Us A andyjftumere blends, tother 264 lYers: \\pignenks £p3scodomir @ndiminor

Pol ymer Modi iR He Cotkép pOIfRer£lahacdaaitielowt Ons 4. 40
Newt ons The invention will be described for the purposes of -
{1lustration only in connection with certain embodiments;
however, iériﬁ recogﬁizé& that various changes,
pmodifications, additions and improvements may be made to the
jpvention as illustrated by a person skilled.in the art, all
}allinq within the spirit and scope of the inyention.
- Description of the Epbodiments:

, A Hubis mixer was charged with 311 Kg of 50
penetration (IP 49/83) straight run bitumen at 190° C, and 28
Kgs of LDPE (MFI 3, density 0.95 g/m3), and 10.5 Kgs of HDFE
(MFI 4, density 0.92 g/m3) were added, and.the mixing cycle
-started. After 10 minutes, a sample,éf the blend was
removed for ultraviolet examination of assess blend quality.
The mixing was then continued in l1l0-minute cycles until no
‘further improvement in the quality of the dispersion could
be cbserved. -When this point was reached, 350 Kgs of .
limestone filler was added to produce a final batch weight
of 700 Kgs.

The batch was used to manufacture sample tiles
employing a lick -roller to apply the bitumen to the back
surface of a flooring substrate with the bitumen temperature
at the application point of 153°C to 162°C. The
polyethylene-bitumen composition had a softening point of
121°C (IP 58/83), a penetration of 10 dmm (IP 49/83), and a
viscosity temperature profile as follows:

Viscosity Temperature
(°C)
47.0 130
30.0 140
20.0 150
14.0 160
9.5 _ 170
7.5 180
6.0 190

Rispersion ouyality - It was found that the best

obtainable dispersion was produced after 20 to 30 minutes,
: .

This is the replacement sheet
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ti; renive tuft Static Conductivity Test Conditions: 19.9 C 29% Rel ative
Hum dity Control Tile Pol ymer Modified Tile | BM

1.2x10*11 ohns 7.75x1 O*10 ohns | CL _ 1.2x10*11 ohns

2. 9x10* 11 ohns Substitute sheet - 28/8/96 -9- AdBubstitutBethwetna28/@i96est
Agai'n the adhesion within the polymer nodified tile provide to be superior
to that exhibited within the oxidized tjle. The |l ow and high density

pol yet hyl ene nodified straight run bit fnen bl end provi des a uni que bitunen

backing using the high speed disintegrator. Carpet tiles so
manufactured were compared with similar commercial carpet
tiles known as Collage (a trademark of Interface Flooring
systems, Inc.) as a control tile and made in the same
panner, eXcept with Blown bitumen applied at 190°C.

Full Scale Industrial Trial
Results - collage
Control Tile
Change in dimensions Wa.l N.A. Wa.l -.02
after 24 hours Wa.2 N.A. Wa.2 -.04
conditioning wWt.1l N.A. Wt.1 +.02

wtoz N.A. ] wt.2 ~-.02

Change in dimensions Wa.l -.106 Wa.l -.130
‘after 2 hours at 60°C Wa.2 ~-.121 Wa.2 -.016
Wwt.l1 -.029 wt.1 -.012
Wt.l -.016 wt.2 ~-.022

Change in dimensions Wa.l -.068 Wa.l ~-.063
after 2 hours water Wa.2 -.084 Wa.2 -.020
at 20°C wt.1 .001 wWe.l .033

Change in dimensions Wa.l -.230 Wa.l.-.166

after 24 hours Wa.2 -.244 Wa.2 -.186
at 60°C Wt.1l -.140 Wt.2 ~-.014
= Wt.2 -.072 Wwt.2 -.056"
Change in dimensions Wa.l -.266 Wa.l -.126 -
after 48 hours Wa.2 -.228 Wa.2 -.178
reconditioning at . Wt.l -.117 ~ Wt.1l 0
20°C, 65% RH : HWt.2 -.068 Wt.2 ~.034

Limitations of +0.2% to =-0.4% are generally
acceptable, except for U.S.A. and France, -0.1% to -0.2%.

Tuft Withdrawal Test
_ control Tile Polymer Modified Tile
Mean force required 4.26 Newtons 4.40 Newtons
ti renive tuft e
Statjc conductjvity Test
Conditions: 19.9°C, 29% Relative Humidity

_ - contrel Tile Polvmer Modified Tile

IBM 1.2x10*11 ohms 7.75x10+%10 ohms

IcL  1.2x%10+%11 ohms 2.9%10*11 ohms

This is the replacement sheet
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for floor |am nates and provi des energy saving, processing and

manuf acturi ng advantages. This is the repl acenent sheet Substitute sheet
- 28/8/96 - 10 - 1. A floor covering having a. bitunmen conposition

backi ng | ayer, which bitumen conposition conpri sesSubjtituteishesetse2B/8/86e of
striaight run bitunmen having a penetration value of up to 100 dmm b) a
continuous phase of a mixture of |ow d®msity pol yethyl ene and a high
density pol yet hyl ene; the bltunen conp05|t|on haV|ng a softening point of
115[err] to 128[err] and 8588 : bR B2R 0 15 dmm 2. A fl oor

covering as set fagaid rtrféaddﬁésion with:.n the polymer modified tile
prov;de to be superior to that exh:.b;tp_d within the oxidized
tile. '

THE -tow and high density polyethylene modified
straight run bitumen blend provides a unique bitumen backing
gor floor laminates and provides energy saving, processing
and manufacturing advantages. :

This is the reptacement sheet

Date: 30 AUG 19%



wherein said conposition also conprises up to 10 percent by weight of the
conposition of blown bitunen as a di spersed phase. 3. The fl oor covering
as .set forth in claim1 or claim2 wherein said conposition also congrises
at |east 40 percent by wei ght of the conposition ofSubstitute sheet t 28/8/96
material.. 4. The fl oor covering as set forth in claiml, 2 or 3 wherein
the conposition contains from3 percent to 9.5 percent by weight of the
conposi tion of high density pol yet hyl enet@and fromO0.5 percent to 3.0
percent by weight of the conposition of a |ow density polyethyl ene. 5. A
fl oor covering of any of the precedi ncCLAEM#Es wherein the high density
pol yethyl ene has a density of from0.945 gnicnB to 0.970 g/cnB, and the | ow
density Pol yet hyl end- hasAafdensi Fpveringomayigus ay/kigunen 0coBRCyLtAtn
packing layer, which bitumen composihion'comp}ises:
&) -+ a disperded phase of straight run bitumen
having a penetration value of up to 100 dmm;
' b) a continuocus phase of a mixture of low density
polyethylene and a high_density polyethylene;
the bitumen composition having a softening point of
115°C to 128°C and a penetration value of 16 to 15 dmm.
2. A floor covering as set forth in claim 1
wherein said composition alsc comprises up to 10 percent by
weight of the composition of blown bitumen as a dispersed
phase.
3. The floor covering as set forth in claim 1 or
claim 2 wherein said composition also comprises at least 40
percent by weight of the composition of a mineral filler
material.
4. The floor covering as set forth in claim 1, 2
or 3 wherein the composition contains from 3 percent toc 9.5
percent by weight of the composition of high density
Polyethylene and from 0.5 percent to 3.0 percent by weight
of the composition of a low density polyethylene.
5. A floor covering of any of the preceding
claims wherein the high density polyethylene has a density
of from 0.945 gm/cm3 to 0.970 g/cm?, and the low density
polyethylene has a density of from 0.915 g/cm3 to 0.930

g/cm3.

This is the replacement sheet
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Substitute sheet - 28/8/96 - 11 - 6. A floor covering of any one of the
precedi ng clainms wherein the conposition contains from4 percent to 10
pertent by weight of the conposition of the m xture of high density
pol.yet hyl ene and | ow density pol yet hyl ene. 7. A f Bubstitutecstieed -028/81960ne
of the preceding clains wherein the penetration value of the straight run
bitunmen is from40 dnmto 60 dnmm S. A floor covering of any one of the
precedi ng clains wherein the viscosity _of the bitumen conposition is from®6
pascal seconds to 30 pasctal seconds.” 1 = A floor covering of any one of

the preceding clgims wiepgLD.t 06, &% 2,208 laqu\{rv densidey ol ype;t-ehc}./elc?{]x(?g have a
claims wherein the composition contains from 4 percent to
10 percent by weight of the compcsition of the mixture of
high dgns?%y‘polyetﬁ§l£ne and low density polyethylene.

7. A floor covering of any one of the precedinq
‘claims wherein the penetration value of the straight run |
pitumen is from 40 dmm to Sq'dnm.

8. A floor covering of any one of the preceding
claims whereiq the viscosity of the bitumen composition is
from 6 pascal seconds to 30 pascal sécénds.

9. A floor covering of any one of the preceding
claims wherein the high and low density polyethylene have a
melt flow index of 0.2 to 10. | .

10. A floor covering of any one of the preceding
claims wherein the floor covering comprises'g carpet tile
having a fiprous face surface and a back surface, the
bitumen qomposition being bonded to the back surface.

11. A floor covering as set forth in claim 10
which includes a non-woven polypropylene secondary backing
sheet bonded to‘the back surface of the bitumen

composition.

12. A floor covering of any one of the preceding
tlaims wherein the bitumen composition has a penetration
Value of 10 dmm to 12 dmm and a softening point of 118°C to

- 124°C.

This is the replacement sheet
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melt flow index of 0.2 to 10. 10. A floor covering of any one of the
‘preceding clainms wherein the floor covering conprises a carpet tile having
a.fibrous face surface and a back surface, the bitu n ngg Qg

in n110

bonded to the back surface. 11. A floor covering aa!
whi ch includes a non-woven pol ypropyl ene secondary backlng sheet bonded to
t he back surface of the bitunmen conposition. 12. A floor covering of any
one of the preceding clains wherein £hg2bitunen conposition has a
penetration value of 10 dnmto 12 dnmm and a softening point of 118[err] to
124[ err]. Substdtut & bhsvmen2®lendlc suitable for use in carpet
riles comprising a straight run bitumen having a
penetration of 100 dmm or less; a hidh densitf polyethylene
having a -dénsity betwWeén 0.945 g/cm3 and 0.970 g/cm3 and a
.melt flow index of greater than 0.2, the concentration of
the high density polyethylene comﬁonent being between 0.5
percent and 3 percent by weight of the tbtal hlend, a low
density polyethylene having a density of between 0.915
g/cm> and 0.930 g/cm® and a melt flow index greater than 2,
‘the concentration of the low density polyethylene component
" being between 3 percent and 9.5 percent by weight of the
total blend; and an inert mineral filler which comprises at

least 40 percent by weight of . the total blend.

— : This is the replacament shoet
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-»12 - 13. A bitunen blend suitable for use in carpet tiles conprising a
straight run bitumen having a penetration of 100 dmmor |ess; a high
density pol yet hyl ene havi ng density between 0.945 g/cnB and 0.970 g/cnB and
a melt flow index-of greater than 0.2, the concent Sibstitutefshegte 28(8{96
density pol yet hyl ene conponent bei ng between 0.5 percent and 3 percent by
wei ght of the total blend, a | ow density polyethylene having a density of
bet ween 0.915 g/[err] and 0.930 g/cnB and a nelt flow index greater than 2,
t he concentration of the Iom1densig¥s$ﬁgxﬁ%fylene conponent bei ng between 3
percent and 9.5 percent by wei ght al blend; and an inert mnera
filler which conprises at |east 40 percent by weight of.the total blend.

FLOOR COVERING WITH BITUMEN BACKING LAYER

A floor covering having a bitumen. composition as a backing layer, such as
carpet tiles, which bitumen composition comprises straight run bitumen and a
mixture of high density and low density polyethylene polymers blended and
disperséd in the straight run bitumen as a continuous phase in an amount of up to
about 10% by weight and which bitumen composition contains a minimum of
about 46% by weight of a mineral filler material, such as limestone, and the
bitumen composition havingimproved dimensional stability, adhesion, static loading

and electrical conductivity and having lower cost and processing advantages.

pet




