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A polymer-modi?ed bitumen (PMB) compound for a bitumi 
nous covering layer of a roof sheet, predominantly including 
a distillation bitumen, in particular one Which may contain a 
synthetic rubber ?ller in the form of SBS (styrene-butadiene 
styrene) in an amount Which modi?es the properties of the 
distillation bitumen, Wherein an additive Which further modi 
?es the bitumen is present in the form of a polymer, Wherein 
the SBS-modi?ed bitumen further modi?ed by the additive 
has properties in respect of a softening point and penetration, 
Wherein the polymer is polyethylene present in an amount 
ranging from 2.5 Wt.-% to 7.5 Wt.-%, the softening point is in 
a range between 700 C. and 1700 C., and the penetration value 
is between 99 and 301/10 mm. 
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POLYMER-MODIFIED BITUMEN 
COMPOUND FOR A BITUMINOUS 

COVERING LAYER OF A ROOF SHEET, A 
BITUMINOUS ROOF SHEET AND A FULLY 

RECYCLABLE ROOF SHEET 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a polymer-modi?ed 
bitumen compound for a bituminous covering layer of a roof 
sheet. The invention further relates to use of polyethylene as 
a modifying additive in an SBS-modi?ed bitumen compound. 
The invention also relates to a method of producing a bitumi 
nous covering layer of a roof sheet from a polymer-modi?ed 
bitumen compound. The invention further relates to a roof 
sheet having a bituminous covering layer and a bitumen rein 
forcement and to a method of producing and recycling such a 
roof sheet. 
[0002] Such roof sheets are knoWn from the prior art and 
are used in particular to cover and seal ?at roofs. Depending 
on building requirements, the bituminous covering layer is 
provided, for example, as a conventional bitumen layer (oxi 
diZed bitumen layer) or as a polymer-modi?ed bitumen layer, 
and the bitumen reinforcement as a polyester ?eece, ?ber 
glass mat, ?berglass fabric or felt core. 
[0003] After reaching the end of their service life, the roof 
sheets are usually processed for energy recovery, i.e., they are 
burned as a substitute fuel in coal-?red poWer stations. This 
kind of recycling causes considerable CO2 emissions and 
does not constitute full (material) recycling of the roof sheets 
in the real sense. 

[0004] Varieties of distillation bitumen and oxidized bitu 
men are basically and primarily used noWadays to provide a 
bituminous covering layer in such roof sheets. Bitumen as 
such is obtained by distilling crude oil. It consists of a mixture 
of different hydrocarbons and on account of its properties is 
one of the most-used sealants in the construction industry. 
Distillation bitumen, or re?ned bitumen, usually refers to 
residual oil that remains after fractional distillation at reduced 
pressure and a temperature of approximately 3500 C. These 
soft to medium-hard bitumen varieties are primarily used in 
road construction. Distillation bitumen may also refer to a 
“high-vacuum bitumen”, Which is obtained by further pro 
cessing or further distillation of distillation bitumen under a 
vacuum. High-vacuum bitumens, i.e., a special form of dis 
tillation bitumen, are mostly used for mastic asphalt, ?oor 
screeds and rubber goods, due to their hardness, and can also 
be used as distillation bitumens for a bituminous covering 
layer of a roof sheet. In contrast, oxidiZed or bloWn bitumens 
are obtained by bloWing air into distillation bitumen air at a 
temperature of approximately 2500 C. Depending on the spe 
ci?c process used, it is possible to give the bitumen improved 
properties in respect of resistance to heat or cold. This type of 
bitumen is mostly used for roof sheets, sealing sheets and 
adhesives. HoWever, it has been found that oxidiZed bitumens 
have certain disadvantages With regard to hot processing and/ 
or recyclability, Which may be detrimental to their use. 
Examples of such disadvantages include health haZards or the 
like, so it may be advantageous in certain cases to use distil 
lation bitumen instead of oxidiZed bitumen. 
[0005] Polymer-modi?ed bitumen compounds, so called, 
are obtained by chemical mixing of distillation bitumen and 
polymers, and are proven in practice. Their thermal and 
expansion properties can be varied very Well. Polymer-modi 
?ed bitumens are used for high-quality roof and sealing 
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sheets and for tra?ic areas that are subjected to heavy loads 
and stress, such as airports. Parameters Which are routinely 
used to classify different grades of bitumen include depth of 
penetration and softening point. Breaking point and ductility 
are basically suitable as Well. Other values of potential inter 
est for processing or industrial production include ?ash point, 
paraf?n content and ash content. 
[0006] The penetration value is usually speci?ed on the 
basis of needle penetration pursuant to OENORM EN 426; a 
particularpenetration depth is obtained that speci?es the bitu 
men hardness in 1/10 mm. Since bitumen does not have a 
melting point, it is necessary to de?ne a softening point by 
subjecting it to continuous heating. The ring-and-ball method 
determines a certain temperature at Which a speci?c degree of 
plastic deformation is reached. This temperature is referred to 
as the softening point according to OENORM EN 427. A 
breaking point may be determined in accordance With 
OENORM EN 12593, for example. Ductility is determined 
by stretching a test object in an apparatus. The length in 
centimeters that the test item can be stretched before it breaks 
is referred to as its stretchability or ductility. 
[0007] Whereas oxidiZed bitumen is relatively advanta 
geous in certain respects compared to distillation bitumen, 
distillation bitumens may nevertheless have a substantial 
advantage over oxidiZed bitumens due to their better compat 
ibility in production, use, processing and in their long-term 
use as roof sheets. This may relate to behavior under heating, 
for example, Which may result in outgassing or the like. It 
Would also be desirable, in the case of distillation bitumens 
and in particular in the case of polymer-modi?ed bitumen 
compounds, to provide characteristics that are similar or 
equivalent to those of oxidiZed bitumens. 

SUMMARY OF THE INVENTION 

[0008] This aspect is addressed by the invention, the object 
of Which is to specify a polymer-modi?ed bitumen compound 
for a bituminous covering layer of a roof sheet, Which pre 
dominantly comprises a distillation bitumen that has been 
further modi?ed With regard to the properties of the distilla 
tion bitumen. One modi?cation, more speci?cally, is 
intended to produce properties that are largely similar or 
equivalent to those of an oxidiZed bitumen. This relates in 
particular to an SBS-modi?ed distillation bitumen Which 
contains a synthetic rubber ?ller in the form of SBS (styrene 
butadiene-styrene) to an amount Which modi?es the proper 
ties of the distillation bitumen. Another object of the inven 
tion, more particularly, is to improve the SBS-modi?ed 
bitumen compound modi?ed by the additive in respect of its 
softening point and penetration value, in particular to make 
the latter similar or equivalent to the softening point and 
penetration value of an oxidiZed bitumen. 
[0009] More speci?cally, a roof sheet of the kind initially 
speci?ed should be totally recyclable. It is desirable, in par 
ticular, to provide a roof sheet of the kind initially speci?ed 
that keeps CO2 emissions loW When subjected to energy 
recovery. 
[0010] This object is achieved by the invention With a poly 
mer-modi?ed bitumen compound of the kind initially speci 
?ed, in Which the features disclosed herein are also provided, 
in accordance With the invention. The invention is based on 
the realiZation that its objects can substantially be achieved 
With a polymer-modi?ed bitumen compound based in par 
ticular on an SBS-modi?ed distillation bitumen, in Which 
polyethylene is present in an amount of 2.5 Wt.-% to 7.5 
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Wt.-%. The polyethylene is added in the form of polyethylene 
Wax, in particular as an oxidized homopolymeric polyethyl 
ene. The invention is also based on the realiZation that these 
values advantageously result in properties similar or equiva 
lent to those of oxidiZed bitumen, yet providing improved 
compatibility With regard to production, application and 
long-term use as roof sheets. The polyethylene Wax can pref 
erably be present in an amount ranging from 3.0 Wt.-% to 5.0 
Wt.-%. 
[0011] One particularly preferred embodiment is one based 
on the realiZation that a softening point in the range betWeen 
70 to 170° C. and a penetration value in the range betWeen 99 
and 30 1/10 m can be achieved. 

[0012] More speci?cally, the B70/100 and B160/220 
grades of distillation bitumen have proved as initial bitumen 
materials to be advantageous in implementing the concept 
(Bxxx/yyy speci?es the range of penetration depth from xxx 
1/10 mm to yyy 1/10 mm). 
[0013] For B70/100 distillation bitumen, one particularly 
preferred embodiment can have polyethylene present in an 
amount ranging from 2.5 Wt.-% to 5.0 Wt.-% With a resulting 
softening point being betWeen 70° C. and 80° C., preferably 
betWeen 72° C. and 73° C., and With a resulting penetration 
value betWeen 30 and 40 1/10 mm, preferably betWeen 31 and 
371/10 mm. 

[0014] For B 1 60/ 220 distillation bitumen, one particularly 
preferred embodiment can have polyethylene present in an 
amount ranging from 3.0 Wt.-% to 7.0 Wt.-% With a resulting 
softening point being betWeen 76° C. and 170° C., preferably 
betWeen 77° C. and 145° C., and With a resulting penetration 
value betWeen 110 and 60 1/10 mm, preferably betWeen 101 
and 661/10 mm. 

[0015] The bitumen compound may preferably include the 
polyethylene as an oxidiZed homopolymeric polyethylene, 
and the oxidiZed homopolymeric polyethylene can have a 
dropping point (ASTM D-3954) betWeen 85° C. and 115° C. 
and a viscosity betWeen 180 and 405 (at 140° C., measured 
according to the Brook?eld viscosity standard). 
[0016] During preparation of a bituminous covering layer 
of a roof sheet as described above, the polyethylene can be 
added at temperatures betWeen 120° C. and 180° C. 
[0017] In one aspect of the invention, the ethylene can be 
oxidiZed homopolymeric polyethylene Which acts as a lubri 
cant. Further, the can be added in a paddle mixer. 
[0018] The roof sheet according to one aspect of the inven 
tion can include the distillation bitumen formed With linearly 
structured and radially structured SBS in a ratio of more than 
1:4, and in another aspect of the invention, the distillation 
bitumen is formed only With linearly structured SBS content. 
[0019] The concept of the invention also leads to use of 
polyethylene as a modifying additive as disclosed herein. 
[0020] The concept of the invention also leads to a method 
for producing a bituminous covering layer of a roof sheet 
made of a polymer-modi?ed bitumen compound as disclosed 
herein. 
[0021] Advantageous developments of the invention are 
detailed herein, including speci?c advantageous Ways of real 
iZing the concept explained above With regard to achieving 
the objects of the invention and With regard to other advan 
tages. 
[0022] In one preferred development, the object of the 
invention is achieved by a roof sheet Which comprises a 
bituminous covering layer made of an aforementioned poly 
mer-modi?ed bitumen compound, With a softening tempera 
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ture and having a bitumen reinforcement With a melting point, 
Wherein the melting point of the bitumen reinforcement is 
greater than the softening temperature of the bituminous cov 
ering layer and loWer than 230° C. 
[0023] The preferred development of the invention is based 
on the idea that full recycling of roof sheets comprising at 
least one bituminous covering layer and a bitumen reinforce 
ment according to the prior art has not been possible hitherto 
because the melting point of the bitumen reinforcement is 
higher than 230° C. For example, a bitumen reinforcement in 
the form of polyester ?eece has a melting point of approxi 
mately 260° C. 
[0024] Since a bituminous covering layer of a roof sheet 
can have ?ash point of approximately 230° C. in extreme 
cases, this means that melting doWn the entire roof sheet at 
approximately 260° Cithis temperature Would then be 
stipulated for melting polyester ?eece enclosed by the roof 
sheetiWould involve said ?ash point being exceeded. This 
Would lead to the bituminous covering layer outgassing or 
carboniZing. Such a roof sheet Would thus be unsuitable for 
recycling. 
[0025] The preferred development is based on the realiZa 
tion that outgassing or carboniZing of the bituminous cover 
ing layer When melting the roof sheet can be prevented by 
using a bitumen reinforcement having a melting point loWer 
than 230° C. In order to achieve optimal recovery of the 
bitumen, the melting point of the bitumen reinforcement is 
greater than the softening temperature of the bituminous cov 
ering layer. In the context of the present invention, the soft 
ening temperature of the bitumen or the bituminous covering 
layer is understood to be the softening point as measured by 
the ring-and-ball method (DIN EN 1427). The invention is 
based on the idea that full recyclability of a bituminous cov 
ering layer requires that the melting point of the bitumen 
reinforcement be de?ned in relation to a de?ned softening 
point of the bituminous covering layer, since a bituminous 
covering layer has a melting range, but not a de?ned melting 
point. More particularly, the melting point of the bitumen 
reinforcement is greater than an upper limit to the melting 
range of the bituminous covering layer. 
[0026] In one preferred embodiment, the bitumen rein 
forcement consists of a material having a melting point in the 
range betWeen 130° C. and 200° C., in particular betWeen 
150° C. and 190° C., in order to reduce the melting energy 
needed to recycle the roof sheet. 
[0027] In order to achieve optimal separation of the bitu 
men reinforcement from the covering layer, the bitumen rein 
forcement may consist of an organic polymer having a melt 
?oW rate in a range betWeen 10 and 100 g/ 10 min at 230° C. 
and under a Weight of 2. 1 6 kg (melt ?oW rate MFR according 
to DIN ISO 1133). 
[0028] In one particularly preferred embodiment, the bitu 
men reinforcement is made of polypropylene. It has been 
shoWn that using polypropylene as bitumen reinforcement 
makes a recyclable roof sheet according to the invention 
possible, yet also has a positive effect on the resilience of the 
roof sheet during its service life. The bitumen reinforcement 
may consist of isotactic polypropylene having a melting point 
of 176° C. 
[0029] In order to simplify recycling of the roof sheet, the 
bitumen reinforcement may consist exclusively of polypro 
pylene. 
[0030] This means that only tWo mono-materials are left 
after recycling, namely bitumen and polypropylene. 
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[0031] It has proved to be particularly advantageous to 
reduce the viscosity of a polymer bitumen surfacing com 
pound accordingly by means of a polypropylene reinforce 
ment to obtain a fully recyclable roof sheet. It is preferable if 
the softening point of a bitumen surfacing compound may 
rise, yet the viscosity thereofimeasured at a constant tem 
peratureimay fall, and particular that the viscosity decreases 
in relation to that of a conventional polymer/elastomer com 
pound. 
[0032] In the course of further development Work, it Was 
found that, although adding a synthetic rubber such as SBS 
(styrene-butadiene-styrene) has positive effects for produc 
tion on the elasticity, heat resistance and cold bending prop 
erties of a bitumen compound, in particular of a distillation 
bitumen surfacing compound, its softening point is raised. 
For example, addition ofinormali11.5% SBS to a distilla 
tion bitumen may raise the softening temperature from a 
range betWeen 40 and 60° C. to approximately 128° C.; this 
can result in an increase in the production temperature and/ or 
recycling temperature that is disadvantageous for the pur 
poses of production and full recyclability. 
[0033] It is particularly preferred When the surfacing com 
pound softening temperatures of such polymer-modi?ed 
bitumen sheets or other elastomer-bitumen surfacing com 
pounds are further reduced, in particular by adding polyeth 
ylene Waxes. More speci?cally, a polyethylene-based com 
ponent may amount to 3 to 4%. 
[0034] A particularly preferred embodiment is one in 
Which polyethylene Waxes are added to distillation bitumen 
grades such as B70/ 100 or B160/220, and in Which the SBS 
content is preferably kept less than normal, preferably 
betWeen 7% and 13.5%, in particular beloW 11.5%. This 
means that the softening point of such a surfacing compound 
risesialbeit less than normali, yet the viscosity thereof, 
measured at a constant temperature, falls in relation to that of 
a conventional polymer/elastomer compound. 
[0035] Elastomer/bitumen surfacing compounds may pref 
erably be mixed With linearly structured SBS, Without and/or 
instead of radially structured SBS and distillation bitumen 
(preferably B160/220). This is preferably done With approxi 
mately 25% of the total amount of elastomer, Which can ?rst 
be added to the B160/220-grade bitumen during the mixing 
process. Under a constant temperature, it is possible in such 
cases also to reduce the viscosity in comparison With com 
pounds to Which 100% radially structured SBS has been 
added. 
[0036] By adding rapeseed oils or other ?ux oils to an 
elastomer/bitumen compound, it is possible to reduce the 
viscosity at a given temperature. 
[0037] Producing a polymer/bitumen surfacing compound 
containing no mineral ?llers is preferred, if a recyclable roof 
sheet is the aim, because no infusible residues ensue. In this 
case also, the viscosity is loWer for a given constant tempera 
ture than When the compound contains mineral ?ller materi 
als. 
[0038] Polymer/bitumen compounds, preferably contain 
ing soft plastomersiin particular APP (atactic polypropy 
lene)i, should preferably be produced in such a Way that 
they result in loW-viscosity polymer/bitumen compounds on 
account of their molecular Weight. 
[0039] In one particularly preferred development of the 
invention, the bituminous covering layer has a softening tem 
perature (TE) betWeen 40° C. and 150° C., in particular 
betWeen 40° C. and 130° C. In this Way, environmentally 
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harmful outgassing during the recycling processed can be 
reduced. If the softening temperature of the bituminous cov 
ering layer is betWeen 40° C. and 130° C., With simultaneous 
reduction of the melting point of the bitumen reinforcement 
to 135° C., for example, this alloWs recycling to be optimiZed 
in terms of energy consumption, and if the softening tempera 
ture of the bituminous covering layer is betWeen 40° C. and 
130° C., and the melting point of the bitumen reinforcement 
is kept, for example, around 176° C., this alloWs the covering 
layer and bitumen reinforcement materials to be separated in 
an optimiZed manner, in particular so that each type of mate 
rial is fully separated. 
[0040] The invention also relates to a method for producing 
and a method for full recycling of a roof sheet. A method for 
producing a fully recyclable roof sheet comprises the steps of: 

[0041] providing a bitumen reinforcement having a 
melting point, 

[0042] applying a bituminous covering layer having a 
softening temperature onto the bitumen reinforcement, 
Wherein the melting point of the bitumen reinforcement 
is greater than the softening temperature of the bitumi 
nous covering layer and loWer than 230° C., Wherein the 
provision and application are carried out at a production 
temperature Which is loWer than the melting point of the 
bitumen reinforcement and greater than the softening 
temperature of the bituminous covering layer. 

[0043] The method for producing a fully recyclable roof 
sheet can be supplemented With advantageous developments 
corresponding to the developments described above With 
regard to the inventive roof sheet, and to the advantages 
thereof. 
[0044] A method for recycling a fully recyclable roof sheet 
comprises the steps of: 

[0045] supplying a roof sheet comprising a bituminous 
covering layer having a softening temperature and a 
bitumen reinforcement having a melting point, Wherein 
the melting point of the bitumen reinforcement is greater 
than the softening temperature of the bituminous cover 
ing layer and less than 230° C., 

[0046] melting the roof sheet at a recycling temperature, 
Wherein the recycling temperature is less than 230° C. 

[0047] The method for full recycling of a roof sheet can be 
supplemented With advantageous developments correspond 
ing to the developments described above With regard to the 
inventive roof sheet, and to the advantages thereof. 
[0048] In the method for full recycling of a roof sheet, the 
step of melting the roof sheet is carried out at a recycling 
temperature Which is greater than the melting point of the 
bitumen reinforcement. This alloWs the recycling process to 
be controlled in a particularly simple manner. In order to 
facilitate recycling in fully separated fractions, the step of 
melting the roof sheet may also be carried out at a recycling 
temperature Which is loWer than the melting point of the 
bitumen reinforcement. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0049] Embodiments of the invention shall noW be 
described With reference to the draWings and in comparison 
With the prior art, Which is partly shoWn as Well. These draW 
ings are not necessarily meant to shoW the embodiments 
according to scale; rather, the draWings are provided in sche 
matic and/ or slightly distorted form Wherever this aids expla 
nation. Reference is made to the relevant prior art for further 
details about technical principles that are not immediately 
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evident from the drawings. Account should be taken of the 
fact that many modi?cations and changes may be made to the 
shape and details of a variant, Without deviating from the 
general idea of the invention. The features of the invention 
disclosed in the description, in the draWings and in the claims 
may be essential, both separately and in any combination, for 
development of the invention. In addition, all combinations of 
at least tWo of the features disclosed in the description, the 
draWings and/ or the claims fall Within the scope of the inven 
tion. The general idea of the invention is not limited to the 
exact shape or detail of the preferred variants shoWn and 
described in the folloWing, nor is it limited to one subject 
matter that Would be limited in comparison to the subject 
matter in the claims. When measurement ranges are speci?ed, 
values Within the speci?ed limits are also disclosed as thresh 
old values and may be applied and claimed at Will. Additional 
advantages, features and details of the invention derive from 
the folloWing description of preferred embodiments. 
[0050] More speci?cally: 
[0051] FIG. 1 shoWs a preferred embodiment of a roof 
sheet; and 
[0052] FIG. 2 shoWs a scheme illustrating the interaction 
betWeen production and full recycling of the roof sheet in 
FIG. 1. 

DETAILED DESCRIPTION 

[0053] A roof sheet 10 in FIG. 1 has a bitumen reinforce 
ment 7 in the form of a polypropylene layer. A bituminous 
covering layer, formed from an upper layer 3 and a bottom 
layer 5, is applied to the bitumen reinforcement 7. Upper layer 
3 and bottom layer 5 consist of a polymer-modi?ed bitumen 
compound. Bitumen reinforcement 7 has a melting point TS, 
and upper layer 3 and bottom layer 5 have a softening tem 
perature T E. The melting point T S of bitumen reinforcement 7 
is greater than the softening temperature T E of upper layer 3 
and bottom layer 5, and loWer than 230° C. 
[0054] FIG. 2 shoWs interaction betWeen production 100 
and full recycling 200 of the inventive roof sheet. In the 
production process 1 00, a bitumen reinforcement With a melt 
ing point T S is provided in a ?rst step. In a second step, 
application 120 of a bituminous covering layer With a soften 
ing temperature T E to the bitumen reinforcement is carried 
out. The melting point TS of the bitumen reinforcement is 
greater than the softening temperature T E of the bituminous 
covering layer and loWer than 230° C. The provision 110 and 
application 120 are carried out at a production temperature T P 
Which is loWer than the melting point T S of the bitumen 
reinforcement and greater than the softening temperature T E 
of the bituminous covering layer. 
[0055] During full recycling 200, the supplying 210 of the 
roof sheet produced during production 100 is carried out in a 
?rst step. In a second step, the roof sheet is melted 220 at a 
recycling temperature TR. The recycling temperature TR is 
less than 230° C. and greater than the melting point T S of the 
bitumen reinforcement. Accordingly, both the bituminous 
covering layer and the bitumen reinforcement are completely 
melted in the melting step 220. 
[0056] Preferred examples for producing a polymer-modi 
?ed bitumen compound for a bituminous covering layer of a 
roof sheet, based on a distillation bitumen, shall noW be 
described. The present examples relate in particular to a start 
ing material in the form of distillation bitumen containing no 
SBS, but they apply also to an SBS-modi?ed distillation 
bitumen as the starting material. All tests have shoWn, both for 
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distillation bitumen With no SBS content and also for distil 
lation bitumen containing SBS, that polyethylene Wax can be 
used to provide distillation bitumen With properties that are 
similar to those of an oxidiZedbitumen. More particularly, the 
use of polyethylene Wax in an SBS-modi?ed distillation bitu 
men has proved to be advantageous for reducing the SBS 
content to beloW a normal content, in particular to less than 
11.5%, in particular to less than 9.5%. This is advantageous in 
that a relatively loW viscosity for processing, in particular for 
production and recycling, can thus be achieved Without hav 
ing to increase the softening temperature beyond a threshold 
temperature that is disadvantageous for recycling, for 
example. The latter Would be the case if one Were reliant on 
SBS modi?cation alone. It is advantageous, to that extent, to 
use polymer-modi?ed bitumen compound based on a distil 
lation bitumen having no SBS content. The use of polymer 
modi?ed bitumen compound based on a distillation bitumen 
that includes SBS content is also and likeWise advantageous 
and can be applied to adjust the softening point and penetra 
tion properties, as Well as other properties of the bitumen 
compound, in an advantageous manner. 

Example 1 

Distillation Bitumen as Starting Material: B160/220 
(No SBS Content) 

[0057] Softening point measured by the ring-and-ball 
method: 41.00 C. 

TABLE 1 

Test results: 

PE Wax content softening 
HON 7686 point Penetration 

3.00% 77.0°C. 100 
3.85% 850°C. 76 
5.00% ll3.5°C. 86 
5.30% 93.5°C. 75 
7.00% >l40.0°C. 67 

Conclusion 

[0058] The results shoW that relatively small percentual 
increases in the amount of polyethylene Wax result in sub 
stantial increases in the softening points, in some cases far 
beyond the softening points of oxidiZed bitumen. 
[0059] The penetration value (softness) of bitumen falls 
signi?cantly When polyethylene Wax is added, although pen 
etration is someWhat greater than in the case of commonly 
processed varieties of oxidiZed bitumen (e.g. B85/40). 
[0060] The results can also be achieved, in principle, for an 
SBS-modi?ed distillation bitumen as starting material, in 
particular With an SBS content less than 11.5%, in particular 
With an SBS content betWeen 7 and 1 1.5%, in particular With 
an SBS content of 9.5%. 

Example 2 
[0061] Test With B70/100 Distillation Bitumen as Starting 
Material 
[0062] The folloWing values Were obtained When 3.85% 
polyethylene Wax HON 8062 Was added: 

TABLE 2 

Softening point measured by the ring-and-ball method: 728°C. 
Penetration: 341/10 mm 



US 2013/0123396 A1 

Conclusion: 

[0063] In this case, the softening point and penetration 
values of a standard B85/25 oxidized bitumen can be 
expected With a slight additional percentage increase in the 
amount of added Wax. 

[0064] The results can also be achieved, in principle, for an 
SBS-modi?ed distillation bitumen as starting material, in 
particular With an SBS content less than 11.5%, in particular 
With an SBS content betWeen 7 and 1 1.5%, in particular With 
an SBS content of 9.5%. 
[0065] One or more embodiments of the present invention 
have been described. Nevertheless, it Will be understood that 
various modi?cations may be made Without departing from 
the spirit and scope of the invention. Accordingly, other 
embodiments are Within the scope of the folloWing claims. 

1. A polymer-modi?ed bitumen (PMB) compound for a 
bituminous covering layer of a roof sheet, comprising a dis 
tillation bitumen, Wherein an additive Which is in the form of 
a polymer and Which modi?es properties of the distillation 
bitumen is present, and Wherein the bitumen compound 
modi?ed by the additive has properties in respect of a soften 
ing point and penetration, Wherein the additive comprises 
polyethylene present as a polyethylene Wax in an amount 
ranging from 2.5 Wt.-% to 7.5 Wt.-%. 

2. The bitumen compound according to claim 1, Wherein 
the polyethylene Wax is present in an amount ranging from 
3.0 Wt.-% to 5.0 Wt.-%. 

3. The bitumen compound according to claim 1, Wherein 
the bitumen compound modi?ed by the additive has 

a softening point betWeen 70° C. and 170° C., and 
a penetration value betWeen 99 and 301/10 mm. 
4. The bitumen compound according to claim 1, Wherein 

the bitumen compound contains a synthetic rubber ?ller in the 
form of SBS (styrene-butadiene- styrene), in an amount Which 
modi?es properties of the distillation bitumen. 

5. The bitumen compound according to claim 1, Wherein 
the bitumen compound modi?ed by the additive in the form of 
a polymer has properties including an increased softening 
point relative to that of the distillation bitumen and a loWer 
penetration value relative to the distillation bitumen. 

6. The bitumen compound according to claim 1, Wherein 
the distillation bitumen is an SBS-modi?ed distillation bitu 
men and Wherein the SBS-modi?ed distillation bitumen 
modi?ed by the polyethylene has properties including an 
increased softening point relative to that of the SBS-modi?ed 
distillation bitumen and a loWer penetration value relative to 
the SBS-modi?ed distillation bitumen. 

7. The bitumen compound according to claim 1, Wherein 
the polyethylene is present in an amount ranging from 2.5 

Wt.-% to 5.0 Wt.-%; 
a softening point of the bitumen compound is betWeen 70° 

C. and 80° C.; and 
a penetration value of the bitumen compound is betWeen 30 

and 401/10 mm. 
8. The bitumen compound according to claim 7, Wherein 

the distillation bitumen is a B70/100 distillation bitumen, and 
Wherein 

the softening point of the bitumen compound is betWeen 
72° C. and 73° C.; and 

the penetration value of the bitumen compound is betWeen 
31 and 371/10 mm. 

9. The bitumen compound according claim 1, Wherein 
the polyethylene is present in an amount ranging from 3 .0 

Wt.-% to 7.0 Wt.-%; 
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the softening point is betWeen 76° C. and 170° C.; and 
the penetration value is betWeen 110 and 601/10 mm. 
10. The bitumen compound of claim 9, Wherein the distil 

lation bitumen is B160/ 220 distillation bitumen having a 
softening point betWeen 40° C. and 50° C. and a penetration 
value betWeen 160 and 180 1/10 mm, and Wherein 

the softening point of the bitumen compound is betWeen 
77° C. and 145° C.; and 

the penetration value of the bitumen compound is betWeen 
101 and 66/1/10 mm. 

11. The bitumen compound according to claim 1, Wherein 
the polyethylene is an oxidiZed homopolymeric polyethyl 
ene. 

12. The bitumen compound according to claim 11, Wherein 
the oxidized homopolymeric polyethylene has a dropping 
point (ASTM D-3954) betWeen 85° C. and 115° C. and a 
viscosity betWeen 180 and 405 (at 140° C., measured accord 
ing to the Brook?eld viscosity standard). 

13. A method for modifying a distillation bitumen in order 
to provide a polymer-modi?edbitumen (PMB) compound for 
a bituminous covering layer of a roof sheet, comprising the 
steps of: 

adding polyethylene as an additive to the distillation bitu 
men to modify softening point and penetration value of 
the distillation bitumen; Wherein 

the polyethylene is added in an amount ranging from 2.5 
Wt.-% to 7.5 Wt.-% in order to increase the softening 
point and loWer the penetration value of the bitumen 
compound. 

14. The method according to claim 13, Wherein the poly 
ethylene is added in an amount ranging from 2.5 Wt.-% to 7.5 
Wt.-% in order to modify the properties in respect of the 
softening point and the penetration value to: 

a softening point betWeen 70° C. and 170° C., and 
a penetration value betWeen 99 and 301/10 mm. 
15. The method according to claim 13, Wherein the distil 

lation bitumen is an SBS-modi?ed distillation bitumen com 
prising a distillation bitumen having a synthetic rubber ?ller 
in the form of SBS (styrene-butadiene-styrene). 

16. The method according to claim 13, Wherein the bitu 
men compound is an SBS-modi?ed bitumen compound. 

17. The method according to claim 13, Wherein the poly 
mer-modi?ed bitumen (PMB) compound for a bituminous 
covering layer of a roof sheet has properties according to 
claim 1. 

18. A method of producing a bituminous covering layer of 
a roof sheet from a polymer-modi?ed bitumen (PMB) com 
pound Which comprises a distillation bitumen, Wherein a 
modifying additive in the form of a polyethylene is added in 
the form of a Wax, Wherein the distillation bitumen modi?ed 
by the additive has properties in respect of softening point and 
penetration value, and Wherein 

the polyethylene is added in an amount ranging from 2.5 
Wt.-% to 7.5 Wt.-% at temperatures betWeen 120° C. and 
180° C. 

19. The method according to claim 18, Wherein the result 
obtained is 

a softening point betWeen 70° C. and 170° C., and 
a penetration value betWeen 99 and 301/10 mm. 
20. The method according to claim 18, Wherein the ethyl 

ene comprises oxidiZed homopolymeric polyethylene Which 
acts as a lubricant. 

21. The method according to claim 18, Wherein the poly 
ethylene is added in a paddle mixer. 
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22. The method of claim 18, wherein the distillation bitu 
men contains a synthetic rubber ?ller in the form of SBS 
(styrene-butadiene-styrene). 

23. A roof sheet (10) comprising a bituminous covering 
layer (3, 5), comprising a polymer-modi?ed bitumen (PMB) 
compound according to claim 1 and having a softening tem 
perature (T E), and a bitumen reinforcement (7) having a melt 
ing point (T S), Wherein the melting point (T S) of the bitumen 
reinforcement (7) is greater than the softening temperature 
(TE) of the bituminous covering layer (3, 5) and less than 230° 
C. 

24. The roof sheet according to claim 23, Wherein the 
bitumen reinforcement consists of a material having a melt 
ing point (T S) in the range betWeen 130° C. and 200° C. 

25. The roof sheet according to claim 23, Wherein the 
bitumen reinforcement consists of a material having a melt 
ing point (TS) in the range betWeen 150° C. and 190° C. 

26. The roof sheet according to claim 23, Wherein the 
bitumen reinforcement (7) consists of an organic polymer 
having a melt-?oW index betWeen 10 and 100 g/ 10 min at 
230° C. and under a Weight of 2.16 kg. 

27. The roof sheet according to claim 23, Wherein the 
bitumen reinforcement (7) consists of polypropylene. 

28. The roof sheet according to claim 23, Wherein the 
bitumen reinforcement (7) consists of isotactic polypropy 
lene. 

29. The roof sheet according to claim 23, Wherein the 
bituminous covering layer (3, 5) has a softening temperature 
(TE) betWeen 40° C. and 150° C. 

30. The roof sheet according to claim 23, Wherein the 
bituminous covering layer (3, 5) has a softening temperature 
(TE) betWeen 40° C. and 130° C. 

31. The roof sheet according to claim 23, Wherein the 
bituminous covering layer is formed from a distillation bitu 
men to Which a polyethylene Wax has been added. 

32. The roof sheet according to claim 31, Wherein the 
distillation bitumen is B70/100 or B160/200. 

33. The roof sheet according to claim 23, Wherein the 
styrene-butadiene-styrene content (SBS content) in the dis 
tillation bitumen is betWeen 7% and 13.5%. 

34. The roof sheet according to claim 23, Wherein the 
styrene-butadiene-styrene content (SBS content) in the dis 
tillation bitumen is beloW 11.5%. 

35. The roof sheet according to claim 23, Wherein the 
styrene-butadiene-styrene content (SBS content) in the dis 
tillation bitumen is beloW 9.5%. 

36. The roof sheet according to claim 23, Wherein the 
bituminous covering layer is formed from a distillation bitu 
men Which is formed With a linearly structured SBS content. 
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37. The roof sheet according to claim 23, Wherein the 
distillation bitumen is formed With linearly structured and 
radially structured SBS in a ratio of more than 1:4. 

38. The roof sheet of claim 37, Wherein the distillation 
bitumen is formed only With linearly structured SBS content. 

39. The roof sheet of claim 37, Wherein the distillation 
bitumen is formed With SBS content in an amount Which is 
20% to 30% of a total elastomer amount. 

40. A method of producing (100) a fully recyclable roof 
sheet comprising the roof sheet according to claim 23, said 
method comprising the steps of: 

providing (1 1 0) a bitumen reinforcement (7) having a melt 
ing point (T S). 

applying (120) a bituminous covering layer (3, 5) having a 
softening temperature (T E) onto the bitumen reinforce 
ment (7), Wherein 

the melting point (T S) of the bitumen reinforcement (7) is 
greater than the softening temperature (T E) of the bitu 
minous covering layer (3, 5) and less than 230° C., 
Wherein provision (110) and application (120) of the 
bitumen reinforcement are carried out at a production 
temperature (TP) Which is less than the melting point 
(T S) of the bitumen reinforcement (7) and greater than 
the softening temperature (TE) of the bituminous cover 
ing layer (3, 5). 

41. A method for full recycling (200) of a roof sheet com 
prising the roof sheet according to claim 23, said method 
comprising the steps of: 

supplying (210) a roof sheet (10) comprising a bituminous 
covering layer (3, 5) having a softening temperature (T E) 
and a bitumen reinforcement (7) having a melting point 
(T S), Wherein the melting point (T S) of the bitumen 
reinforcement (7) is greater than the softening tempera 
ture (T E) of the bituminous covering layer (3, 5) and less 
than 230° C., 
melting (220) the roof sheet (10) at a recycling tempera 

ture (TR), Wherein the recycling temperature (TR) is 
less than 230° C. 

42. The method according to claim 41, Wherein the step of 
melting (220) the roof sheet (10) is carried out at a recycling 
temperature (T R) Which is greater than the melting point (T S) 
of the bitumen reinforcement (7). 

43. The method according to claim 41, Wherein the step of 
melting (220) the roof sheet (10) is carried out at a recycling 
temperature (T R) Which is less than the melting point (TS) of 
the bitumen reinforcement (7). 

* * * * * 


