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DESCRX'PTION 
FWOR COYERING WITH BI'fUMEN BACKING LAXER 

Background of tbe Inv~ntion 
oxidized and polymer-modified bitumens are 

• .,., i er • 

5 frequently1Used as~a backinq material in the manufacture of 
.. carpet tiles. The construction of these tiles are fairly 
. complex. and may consist of a fibrous, e. q. tufted, primary·' 
1 , • ,· 

' .1cloth which has been impreqnated with a cured latex to 

l 

' I 

stabilize the tuftinq; and laminated.to a· secondary backing 
10 cloth usinq the aforementioned bitumen. 

In this application, severe··physical demands are 
placed on the bitumen to control stress relaxation in the 

·primary tuftinq cloth, to maintain and retain critical 
·physical dimensions over a wide ·ranqe: of possible· 

-~; .,· · . 15. a_pplication conditions: to prevent excessive build up of 
.· .. ~· ~ ~: .... ·~' :;_·static electricity which may damaqe electrical· .and com~uter 
·· · ::~. ~ __.., _ _. ~ardware as well as physical discomfort to buildinq 

I! •.. . 

":·:· : ... ·. · .. ·<occupants: and to maintain physical dimensions under static 
... " · ·· loadlnq conditions .. such as would occur when : heavy objects. 

• t . • 

20 are placed. on carpet tiles over an extended period of time. 
The bitume~ used must also possess characteristics 

·in the molten phase:which wi_ll allow easy preparation. and 
processinq, i.e. ·a su~table viscosity at application 

. ~ .. 
temperatures with.maximum thermal stability and minimum 

.;~ 25 dimensional instability when applied to the· manufactured 
product. 

It has been·prC>l'a,sed in u.x. patent application 
GB 2 219 802 A (Vulcanite Ltd~) to.incorporate a low density 
polyethylene into.bit~en for r~ofinq and carpet tile 

30 backinq 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.· til:e · backinq. 'rhe static loadinq and 
dimensional stability; .~f a carpet tile produced using such a 
bitumen would ~ot.,; be c~e~~i"ally ac:9p.;t.;K>le and would fall 

35 outside the standard r~qu~rements l~id down by the carpet 
tile and floor laminatinq industry. 
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Self-adhesive bitumen compositions containing 
polyethylene or crystalline polypropylene.have been 
suqqested for use in carpet tiles with self-adhesive backing 
in GB Patent 1 417 571 (Ruberoid Ltd.)·~ FUrther, carpet 

stiles have~i>--tan pr~ared employing a-blend of bitumen and a 
minor amount of a thermoplastic styrene-butadiene-styrene 
·block copolymer (SBS) as the·inteqral·backing layer in u.s. 
:Patent 4, 201, 812 (Shell Oil Company).. However, the block 
copolymer presents processing, .compatibility, cost and other 

10 difficulties in its -used as a·.carpet. backing biend. 
SUMMARY OF THE . iN\TENTXON 

This invention relates to bitumen compositions 

. having improved dimen~ional stabi~~ty, adhesion, static 
_loading and electrical.conductivity characteristics, 

15 particularly, but not exclusively, such compositions for use 

in the production of carpet tiles, flooring and other 

·laminating applications. 
Accordinq.to the present invention, there is 

provided a floor covering having a bitumen composition as a 

20 backing la~er which fulfills all of the demands-described 
;.earlier and also provides a considerable cost saving 
.advantage over systems described earlier and aiready in 

operation. 
Thus the present invention provides 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 ~f up to 100 dmm: 

b) a continuous phase of a mixture of low density 
30 p9lyethylene and a high density polyethylene: 

the bitumen composition havinq a softening point of 
i1s·c to 12s•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 laminate backing layer. The blend comprises a minimum 

inert filler material content of about 40t w/w of the final 
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blend. The bitumin~~s.component comprises a straight run 
bitumen of.high asphaltene and resin content with a 
penetration value (IP ,49/83) of. 100 d~cimillimeters ··(mnm) or 
less and a blend containing a mixture of low density and 

s high densi:U:Y-'·polyethycl~nes. Generally, the total 
.. Polyethylene ~ontent does.not.exceed about lOt w/~ of the 
final blend. . . . "' 

] , 
The p~e~en~.invention provides·a·bitumen . 

composi t_~on.~ u~'ful~as ~a backing.· layer, ... for ·carpet tiles; which 
io composition is low. cost and c;:an be .. manufactured frpm locally 

available material~~ that is, straight~runbitumen;·rather 
than blown or oxidized··bitumen·, and~.either virqin:.or : . 

·preferably low c~st sc;ap or recycled ,.,polyethylene as a 
. modifier. The . bitumen-polyethylene blends -.employed as .. a 

i 15 backing layer provide carpet tiles of improved dimensiona1 
stability and better ~~ectrical c::onductivity so·that an 

·antistatic age~~ is.not required to meet existing IBM/ICL 
standards for conducti ~i ty. . : ··, . 

~n addition, _.1'.=Jle bitumen~polyethylene· composition 
20 provide.s'· better aclhesion due -t;o the .increased tackiness ··of 

; the bitumen compositio;n,. so that there. is an· improved 
.quality of lamination between the bitumen l>acking layer and 
the back surface of the latex-coa~~d and cured,. primary, 
needle-punched or tufted backing sheet •. The-bitumen · 

25 composition pe~its a ~ed!o>.ction .in the:: .. application or 
coating 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 

30 Rlace of higher meltinq point polyester or polyester­
polypropylene backinq 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 surf ace of the 

35 bitumen backing layer. 
In comparison to the use of styrene-butadiene-
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styrene block copo~yme~s, there are no problems relating to 
bitumen compatibility,.th~ bitW:Den is not temperature 

.sengitive, dces net cross link in pr~~onqed storaqe at high 
temperature and does not require a special bitumen 

5 compositi-dn--with hazaraous components. 
'!'he bitumen-polyethylene blend composition used in 

·. 
the invention should have a softeninq point· of 11s·c to .. , . . . . 

"'12s•c, e.q. 11a•c to 12·4•c, and' a·· penetration of 10 dmm to 
1s dmm, e.q ... 10 dmm-'to 12 dmm. The·'soft~ning point ·"cring 

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 compo~ition 

·is prepared by heatinq the bitumen to about 1so•c to 2oo·c, 
. e.g. igo•c, and the ~olyethylene polymer is then added. 

15 typically with the hiqh 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, homoqeneous ~~spersion is obtained, 
that is, until the bitumen is dispersed as a dispersed phase 

' . 
20 in a continuous phase of the polyethylene. 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. 

25 . The bitumen composition is employed as a backing 
layer for floor laminates, particularly carpet tiles by 
beating the bitW.en composition and applyinq one or more 
coating layers to the back surface of ·a fibrous face floor 
surface·coverinq. Generally, the bitumen composition is 

lo applied at a temperature of l&o•c to 1ao·c, e.q. 165•c to 
17o•c, at the coating or application station which is lower 
than normal coating temperature with blown bitumen and at a 
Viscosity of 6 1 000 cps to 35,000 cps 6 to 35 pascal 
seconds), e.q. 20~000 cps to 35,000 ·CPS (20 to 35 pascal 

~S seconds). Generally, ·sss-modified bitumens are applied as 
backing laye~s at temperatures of iao•c to 19o•c: however, 
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at iower temperatures of 16o•c to 17o•c and less, the 
viscosity of the hiqh density polyethylene (BDPE) and low 
density polyethylene (LOPE) modified ~traiqht r.in bitumen 
does not increase as rapidly as the viscosity of blown or 

5 oxidized 1'!=~-maen, ao·~at application at lower temperatures 
·with resulting savings. in enerqy-~cost'-"and ·the~use of less 

·. 
expensive· secondary'"·backinq..:·are~obtained.-: = :..nie lower·· 

,, . . r . 

.A application· temperature permits·-: the :use -'Of low mel tinq · 
point, 160~c to 17o•c;·· 1oot·~·po1ypropyiene~-, non-Waven· or 

10 other ·sheet material· .as a secondary backinq. The bitumen 
may ·-be .. applied. ·in any·. manner' such as by a ·lick roller or a 
lay-in technique. · · · · ·· · 

. . . 

The bitumen: composition ~ploys straiqht run· 
. bitumen of hiqh · asphal tene and res·in content ·and which has .a 

15 penetration of 100 dmm or less, typically less than about 60 
dmm, e.g. 20 dmm t~ 60. dmm particularly 40 to 60 dmm. 

straight run ·bitumen is. more· readily available and of lower. 
cost and lower viscos.ity than blown bitumen·. Generally, the 
bitumen consists all of straiqht run·bitumen; however, very 

· 20 minor ·amounts, for: examp~e; up ·to lOt by weiqht 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 p·oint of the bitumen blend. Generally, the 

30 PDlyethylene is employed in total amounts·of up to ·about 12% 
by weight, e.q. between st to lOt~ For example, the HDPE 
may range from about o.st to 3.0t by weight, such as lt to 
2t, while the LOPE may range·from about 3~0% to:9.5t by 

.;Jteight, such as 3% to 6t. It has been found· that the use of 
:: a moderate density polyethylene· to reduce ·the softenlnq 

oint of the straight run bitumen is not satisfactory due to 
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.: iarge concentrations required, and that processinq and 

,,::''. factors make its use unsatisfactory. The use of low 

. :?· itY polyethylene alone is also not s~tisfactory to 

> uce a cOJD.JDercially acceptable. bi tmaen backing for carpet 

·::·~of defined pene~ration value and softeninq point. 

"" The prope~ies .of polyethylenes are dependent upon 

, 'i~ir :molecular .configurations, molecular weights. ~nd 
·.'''acu1ar weight distributions. An , important. factor is. the 

· 'ection and blendi~g-of the polyethylenes-used. 

:'~ercially, polyethylenes· are qraded . in. terms .. of the 

density and the melt £low index,.with both measurements 

<' ssary to define any particular grade. The melt flow 

ex (MFI) is the number of .qra:ms of a polymer that can be 

arced throuqh a. 0.0825-lnch (2.1 mm)·. orifice in_ 10 minutes 

'·'lfat igo•c ·by a pressure of 2,160 qram.s (ASTM 01238-70). 

Typically, the high density polyethylene component 

··<i .should have a density between about o.945 g/m3 and o •. 97 
:: . . ~ 

·.91743, and a melt flow index qre•ter than about o. 2, such as 

0.2 to 10, e.g. 4 to 6. The low density component of this 

~ention should have a density of about_D"etween 0.915 g/m.3 

.::·~d o. ~3 q/m3, -· and a m.el t flow index qreater than about o. 2, 

Generally, the bitumen com.position includes an 

inert mineral filler material to reduce cost and to prevent 

old tlow of the composition in use, such as the use of 

,late dust or limestone, in::am.ounts of greater than about 

.~~Ot by weight, such as between about 40t to 65t by weiqht, 

:;and typically sot to 55t. The bitumen composition may 

{Contain a wide variety of various modifiers and additives 
f"lr·• 

.ctommonly used in carpet tile backing layers, provided such 

.. iaodifiers and additives are not detrimental to the .accepted 

:;~~;·quality of the backing layer. Such modifiers and additives 

· ··· ~:•Y include, but not be limited to: antistatic agents, such 
·.•· 

.:~s fatty amines; and c~rbon black, including master batch 

:~ixtures of polyethylene and carbon black, for example, HDPE 
.;: . 

LOPE with carbon black used for incorporating into the 
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bitumen blend; other fillers: pigments for color: and minor 
amounts of other polymers and additives. 

The invention will be descril:f~d for the purposes of 
illustration only in connection with certain embodiments; 

·:r •. , (' . 
5 however, it i~ recognized that various chanqes, 
~odifications, additions and improvements may be ~de to the 
ipvention as illustrat~d by a person.skilled.in the a~, all 
fallinq within the.spirit and scope of the invention. . ; . 

Description of the '.Embodiments :. 

10 A Hubis mixer was charged with 311 Kg': of so 
- .. 

penetration (IP 49/83) straight run bitumen at· 190•c, and 28 

Kqs of LOPE (MFI 3, density·o.95 g/m3), and 10.5 Kqs Of HOPE 
"(MFI 4, ·density 0.92 q/m3) were added, and.~e mixinq cycle 
·started. After 10 minutes, a sample of the blend was 

is removed for ultraviolet examination of assess blend quality. 
The mi~inq 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 Kqs of_.. 
limestone filler was added to pro~uce a final ~atch w•iqht 

20 Of 700. 'J<qs. 

The batch was used to manufacture 'ainple tiles 
employing a lick-roller to apply the bitumen to the back 
surface ._of a floorinq sUbstrate with the bitumen temperature 
at the application point of 1s3•c to 162•c. The 

25 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: 

30 

35 

Viscosity Temperature 
Cpascal seconds l c •Cl 

47.0, 
30.0 
20.0 
14.0 

9 .-s 
7.5 
6.0 

130 
140 
150 
160 
170 
180 
190 

Dispersion Quality - It was found that the best 
obtainable· dispersion was produced after 20 to 30 minutes, 
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usinq the hiqh speed disin~egrator. Carpet tiles so 
manufactured were compared with similar c~ercial carpet 
tiles known as Collage (a trademark ~f_Interface Floorinq 
systems, Xnc.) as a control tile and made in the same 

s manner, ~Cei#t with ·~1b-Wn bitumen applied at 19o•c. 

10 

15 

20 

25 

·. 

·1, 
.1 

Pull scale Industrial .Trial 

Results 

Aachen Test 
Change in dimensions 
after 24 hours 
conditioning 

Change in dimensions 
after 2 hours at 6o•c 

Change in dimensions 
after 2 hours water 
at 2o·c 

Change in dimensions 
after 24 hours · 
at 6o·c 

Change in dimensions 
after 48 hours 
reconditioning at 
2o·c, 65t RH 

Collaae 
Control Tile 
Polymer Kodif ied Tile 
wa.1 H.A. wa.1 -.02 
Wa.2 N.A. Wa.2 -.04 
Wt.l N.A. Wt.l +.02 
Wt.2 N.A. Wt.2 -.02 

Wa.l -.106 
Wa.2 -.121 
Wt.l -.029 
Wt.l -.016 

Wa.l 
wa.2 
Wt.l 
Wt.2 

-.068 
-.084 

.001 

.002 

wa.1 -.230 
wa.2 -.244 
wt.1 -.140 
Wt.2 -.072 

wa.1 -.266 
Wa.2 -.228 
Wt.l -.117 
Wt.2 -.068 

Wa.l -.130 
Wa.2 -.016 
Wt.1 -.012 
Wt.2 -.022 

Wa.l 
wa.2 
Wt.l 
Wt.2 

-.063 
-.020 

.033 

.031 

wa.1.-.166 
Wa.2 -.186 
Wt.2 -.014 
Wt.2 -.056 

Wa.1 
wa.2 
Wt.l 
wt.2 

-.126 
-.178 

0 
-.034 

30 Limitations of +o.2t to -o.4t are generally 
acceptable, except for U.S.A. and France, -o.1t to -0.2%. 

TUft Withdrawal Test 
Control Tile Polymer Modified Tile 

Mean force required 4.26 Newtons 4.40 Newtons 
35 ti renive tuft 

IBM 
.;:.·40 ICL 

Static Conductivity Test 
conditions: 19.9•c, 29% Relative Humidity 

control Tile 
1.2x10•11 ohms 
1.2x10•11 ohms 

pqlymer Modified Tile 

7.75x10*10 ohms 
2.9xlO*ll ohms 
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Adbesion/Qelamination Test 

Again the adhesion within the polymer modified tile 

·~e to be superi~r t~ that eXhibit~d within the oxidized 

T!ili-~bw and 'tii4h·density polyethylene modified 

ght run bitumen blend provid~s a unique bitum~n backing 
·1oor laminates and provides energy saving, processinq 

ufacturinq advantages.· 
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CLAD!S 

1. A floor covering having a bitumen composition 

backing layer, which bitumen composit.ion comprises: 

a-~ _u a dispert£ed phase of straight run bitumen 

5·. having a penetration value of up to 100 dmm: 

"I ' .1 

10. 

b) a continuous phase of a mixture of low density 
.. 

polyethylene and a high density polyethylene: 

the bitumen composition having a softening point of 

11s·c to i2a·c and a penetration value of 10 to 15 dmm. 

2. A floor covering as set forth in clai~ 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 comprises at least 40 

20 

percent by weight of the composition of a mineral filler 

materiai. 

4. The floor covering as set forth in claim l, 2 

or 3 wherein the composition contains from 3 percent to 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 qm/cm3 to 0.970 q/cm3, and the low density 

polyethylene has a density of from 0.915 g/cm3 to 0.930 

g/cm3. 

\ \11\11\ "'"' 111\t 1\1\l \t \II\ * C L M S * 
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·6. A floor covering·of any one of the preceding 

claims wherein the composition contains ·from 4 percent to 

io percent by weight of the composition of the mixture of 

high dens~polye'th~l~ne and low density polyethylene. 

7. A floor covering of any one of the preceding 

1' claims wherein the penetration value of the straiqht run 
' bitumen is from 40 dmm to 60 dmm. 

a. A floor covering of any one of the preceding 

claims wherein the viscosity of the bitumen composition is 

10' from 6 pascal seconds to JO-pascal seconds. 

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 ·~f the preceding 

£..'·:· 15 claims wherein the flo'or covering comprises· a carpet tile 

having a fibrous 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 

~I 20 sheet bonded to the back surface of the bitumen 

·:~· composition. 
:.:~'~:t 

25 

·12. A floor covering of any one of the preceding 

blaims wherein the bitumen composition has a penetration 

value of 10 dmm to 12 dmm and a softening ·point of i1s•c to 

124 ·c. 

\ \11\11\ \\\I\\ 111\\.\\1\I \\ \II\ 
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13. A bitumen blend suitable for· use in carpet 

tiles comprising a straight run bitumen having a 

penetration of 100 dmm or less; a hiqh density polyethylene 

having a·din~ity betweE!n 0.945 q/cm3 and o.970 g/cm3 and a 

5 ··melt flow index of greater than 0.2, the concentration of 

1the high density polyethylene component being between o.s 

percent and 3 percent by weight of the total ~lend, a low 

density polyethylene having a density of between 0.915 

q/cm3 and 0.930 g/cm3 and a melt flow index greater than 2, 

;> 10 · the co~centration of the low density polyethylene· component 

· being between 3 percent and 9. ·s percent by weight of the 

total blend; and an inert mineral filler which comprises at 

least 40 percent by weight of .t,he total blend • 

.. -;: 
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