| Consumabl e Bitunmen Film For Packaging Bitunen Field of Invention [0001]
The present invention relates to a consumabl e bitunen conpound film for
packagi ng bitum nous products. In particular, the invention relates to
encapsul ating or packing of bitunmen with a bitunmen conpound filmthat is
consumabl e or neltable and conpatible vith the bitum nous product s.
Background [0002] Bitunmen (in sone countries is also known as asphalt) is
used mainly as a binder in road construction with a small percentage being
used in roofing/ wat eCpnsafiable Bithmaen Blah iFon/Raukia Qg%Eﬁﬁhﬁ@nﬂHteria|S-
Bi tunmen, including naturally occurring and refine% i tumen obtained from
distillation of crude oil, is usually sem -solid at room tenperature and
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Storing bi tfonpavkiging baumthonapksiuendnvesseils, horisvsmesn eslaegys erichpslamaki ng it
expensi ve, whil.st storing bitunmen cold in dru | eads to wastage as bitunen
Cs very victdtkne RO uEd thh b apRa 1B ek sinemee of Beiakles | n
steel drumgni@YmpaAMBRIWith iR RRRKhod Broli@eki ng of bitum nous products in
pol yet hyl ene, pol ypropyl ene or paper bags often | eads to | eakages during
handl i ng and transporting. Wth greater environnmental concern, there is
therefore a need for another nethoddg% acking, storing and transporting
bi tunen and bituminous materials. [OJUB4FORIt her, handling and transporting
of bitum nous products in, for exanple 200 litres, steel druns can be
di fficult ermzﬁ FARRAUD doinSRRAIRL ZAh B Mghélfjgs uSHYhARE al bind2P!
avai l abl e at the transporter or end-user site.

in road construction with a small percentage being used in roofing/waterproofing and

vibration/anti-corrosion materials. Bitumen, including naturally occurring and refined
bitumen obtained from distillation of crude oil, is usually semi-solid at room
temperature and liquid when heated up. Conventionally, bitumen is stored and
transported in bulk via tanks, pipes, trucks and ships that are maintained at elevated
temperature of around 120 to 160°C, or at normal ambient temperature in steel drums

or in polyethylene, polypropylene or paper bags.

[0003] Storing bitumen in heated tanks and vessels consumes energy, thus making it
expensive, whilst storing bitumen cold in drums leads to wastage as bitumen is very
viscous and leaves behind residues. For example, the residues in steel drums may
amount to about 3%. Packing of bituminous products in polyethylene, polypropylene or
paper bags often leads to leakages during handling and transporting. With greater
environmental concern, there is therefore a need for another method of packing, storing

and transporting bitumen and bituminous materials.

[0004] Further, handling and transporting of bituminous products in, for example 200
litres, steel drums can be difficult and hazardous if specialized drum handling

equipment is not available at the transporter or end-user site.



[ 0005] US patent publication no. 2007/0027235, by Al bert Marchal describes
a consunabl e bitunmen packaging material. The packaging material is made of
a noul dabl e conposition conposed of 60.1-99.9 weight % of polynmer, with
0.1-39.9% of said proportion is bi turreg, and 0.1-39.9 weight %of a
metallic charge. A packing container i$ noulded and after cooling it is
filled wwth bitunmen in a separate operation. The density of the packagi ng
mat eri al i $000d] WS gateno mblitaiopr evedD0T/DE2RaSKkdgi AthertmiMlachal ddscdbasf hoat i ng
to the surface of the nolten bitunmen. The packaging material also has the
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there is still a need for another way of packagin um nous materi al s.
Sumary [ 0067 préwrfion (soviungenpred 8nt39.4 veighp X bf ednaalhimmhyrgt oAprackinge a
basi ¢ under standin f. the esent inveption. IS sunmary i s not.an
oxtensi ve SoRROrL e st iR s Sine ANV P deS iR 8o het f A key
feat ures offht heenkiy @Atth® aclRitie matdrial ii$ ali@sted 63 1o PRABNOthet {%:tkh%’!){g ntive
concepts of this invention in a generalised formas a prelude to he
detai | ed dewésrightioon floptag fosthessurierd efvihe] poly@] bitymerhi Ehedpasiiaging matértalnen
and bi tum I i .the.,sem. -solid. hvdrocarhon oduct

pr oduced bggﬁkgﬁeﬁﬁb@ke%cﬂp ﬁ@en%gsl?In],;np%étr%(lﬂtaen%%alﬁ?ttec eegatﬁlreosé%é%té{%glgorcalggcki ng
of petrol eund fragpbitons, tar produced from coal and natural occurring
bitumen. In North America, asphalt is synonynous to bitunen; outside North
Anerica, asphalt refers to a mxture of bitunmen and aggregates for road

constructi giyoel AR d&eggﬁleﬁﬂf‘ﬂ%ﬁq ble Fi‘&ﬁnéH fgal%ggé%%ﬂ}é&%tié 91 RLOY fles a

new way of packaging bitunen. Accordingly, a ackage conprises: a
bi t um nous anetharwal oftpeckaging bituredioinmeatedalbl ock; and a bitunmen conmpound film
operable to encase the bitum nous block; wherein said bitunen conpound
filmconprises 10 to 30% by wei ght of natural 3

Summary

[0007] The following presents a simplified summary to provide a basic understanding
of the present invention. This summary is not an extensive overview of the invention,
and 1s not intended to identify key features of the invention. Rather, it is to present
some of the inventive concepts of this invention in a generalised form as a prelude to

the detailed description that is to follow.

[0008]) In this document, bitumen and bituminous materials include the semi-solid
hydrocarbon product produced by refining of crude oil, petroleum pitches produced by
cracking of petroleum fractions, tar produced from coal and natural occurring bitumen.
In North America, asphalt is synonymous to bitumen; outside North America, asphalt

refers to a mixture of bitumen and aggregates for road construction.

{0009] In one embodiment, the present invention provides a new way of packaging
bitumen. Accordingly, a bitumen package comprises: a bituminous material being
formed into a block; and a bitumen compound film operable to encase the bituminous

block; wherein said bitumen compound film comprises 10 to 30% by weight of natural



bitumen, 5 to 25% by wei ght of synthetic rubber polynmer and the bal ance
being the bitum nous material of said block. [0010] In another enbodi nent,
the present invention provides a systemfor extruding and packagi ng

bi tunen. The system conprises: an extrusion head having a die, said die

has a core out put channel and a film out’)put channel surrounding the core
out put channel; wherein: a bitum nous material is operable to be extruded
t hr ough t héilcores, 5dat2oUt by vangielof whinthstic aulibet polemee ang oienbhlfrice rbeirg; tper abl e
to be extr ded.throu%g_.tlhf ﬁfiuhi out put channel so that the bitunen
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enbodi nent, the bitunen conpound film conprises 10 to 30% by wei ght of
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bi tunen into bl ocks and _encapsul ating each block in a bitumen film

accor di ng cBaEklewseinna hitugfinqQusanpesaleistoperaleetot boaxtryded thjoBgh heacore
schemati c t e . I LA [0 Fl G 2A1 illuystrates a
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secti onal :(?i ew, and FI'GIHI]%B ill%strat es a_bitunmen pack with all sides of
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pallet wt o A k (g > OB g ]l ustrates
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shi ppi ng cdret Belanee bbing diedbitinihods ateeal gFalokeorai t hout using pallets; FIG 3C
illustrates a lifting bag with stacks of bitunmen packs; and 4

Brief Description of the Drawings

[0011] This invention will be described by way of non-limiting embodiments of the

present invention, with reference to the accompanying drawings, in which:

[0012] FIG. 1A illustrates a system for extruding bitumen into blocks and
encapsulating each block in a bitumen film according to an embodiment of the present

invention; FIG. 1B is a schematic of the system 100 shown in FIG. 1A;

[0013] FIG. 2A1 illustrates a bitumen pack according to another embodiment of the
present invention, whilst FIG. 2A 2 illustrates an end view and FIG. 2A3 illustrates a
sectional view; and

FIG. 2B illustrates a bitumen pack with all sides of the bitumen compound film being

sealed up;

[0014] FIG. 3A illustrates a pallet with stacks of bitumen packs shown in FIG. 2A;
FIG. 3B1 illustrates a shipping container with pallets of bitumen packs; FIG. 3B2
illustrates a shipping container loaded with bitumen packs without using pallets;

FIG. 3C illustrates a lifting bag with stacks of bitumen packs; and



FIG 3D illustrates stacks of bitunmen packs in storage. Detailed
Description [0015] One or nore specific and alternative enbodi nents of the
present invention will now be described with reference to the attached
drawings. It shall be apparent to one skilled in the art, however, that
this invention may be practised wi t hout *such specific details. Sone of the
details may not be described at length so as not to obscure the invention.
For ease offiGeBionbutmicsstokoo’ biefenenclks instoesgel S or series of nunerals wll
be used throughout the figures when referring to the sane or simlar
features common to the figures. [0016] FIG 1A shows a system 100 for
co-extrudi ng bitunen and bitunen conpound film according to an enbodi nent
of the present invention, whilst FIG | B shows a schematic of the system
100. As shown in FIGs. |A and | BPetaled Bystiphior100 i ncl udes a bitunen
extruder 110, a bitumen conpound filmextruder 130, an extrusion head 150,
a weld press 170 and a cooling unit 180. In the system 100, a bitunen

product i s [oeast ided ére pepRN sRDalkdMhAive bl dinddes Sdle g%@,&thh%ﬁoh Swill
encapsul ated or encased in a_ bitunmen conpound film 160 in one operation.
[0017] | n &A% Rendpsaribashwithwefsranrce imBs asehadddawings. ftshall borppareride one

extruder. | AP er.. I .t he Db xtruder i.s a piston-.type

i njection g@tureﬁglg?ﬁ% %lﬁgm%?%lﬂnetﬁ t%‘%(t“r?vlfglel% ﬁa& lﬁe sw“glnsecli rwlgiouhglbc%‘esrpeoll% and
an out put doild1GomSi ofi thakkpils s ndviHeudsseritedrgaeipdh kb lagnexts uskeurclBe may
be a rotary screw or piston-type extruder, which has an in|et hopper 134
and an out PMERURRY Prsgasedrelasenpg cammapdgiesae ARmgiasde schet efmneels 33but  50C
is fed int i I - b : . . ' t he
bi t e congeand Ty i FaB cusey R e e s TE Sy ity Ibngy SthinSh {03
into the ittt flyopser 134. [0018] As shown in FIGs. |A and I B, the out put
ends 116, 136 of the bitunmen and bitunen conpound film extruders are
connected to the extrusion head 150 such that bitumen is extruded through

a centre c@ogs)lPAGOfAanhehea 3pdedNiohShr &o-EHARIMS biRILAHR bitumen compound
film according to an embodiment of the present invention, whilst FIG. 1B shows a
schematic of the system 100. As shown in FIGs. 1A and 1B, the system 100 includes a
bitumen extruder 110, a bitumen compound film extruder 130, an extrusion head 150, a
weld press 170 and a cooling unit 180. In the system 100, a bitumen product is
extruded or dispensed into blocks 200 and each block is encapsulated or encased in a

bitumen compound film 160 in one operation.

[0017] In one embodiment, the bitumen extruder 110 is a rotary screw extruder. In
another embodiment, the bitumen extruder is a piston-type injection extruder. The
bitumen extruder 110 has an inlet hopper 114 and an output end 116. Similarly, the
bitumen compound film extruder 130 may be a rotary screw or piston-type extruder,
which has an inlet hopper 134 and an output end 136. For example, road paving grade
bitumen at about 50°C is fed into the inlet hopper 114 of the bitumen extruder 110,
whilst the bitumen compound film 160 composition at about 160°C to about 200°C is

fed into the inlet hopper 134.

[0018] As shown in FIGs. 1A and 1B, the output ends 116, 136 of the bitumen and
bitumen compound film extruders are connected to the extrusion head 150 such that

bitumen is extruded through a centre core 154 of a die 152 whilst a tube of bitumen



5 conmpound film 160 is extruded through a channel 156 surrounding the
centre core 154. In use, a bitunen conpound film 160 is co-extruded to
surround a bl ock of extruded bitunen. At the discharge end of the die 152
is a weld press 170 for scaling the bitunen conpound film 160 separately
at a front end and rear end of each block of extruded bitunmen. Each
extruded bitunen pack 200 is then transferred through the cooling unit 180
bef or e t he chinponwehfilpadé0 BoGtruded throngbad dhann@tléﬁageomrdimhévﬁm)e cofOMEKI1 I n
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styrene- but adi ene styrene-but adi ene rubber (SBR) and
simlar Bﬂﬂ? Cé’?%? %f%%F@ﬁS?S and copol yners. [0021] As one wil |
appreciate t he bitunen conpound film 160 conprises primarily of the

bi tumen product that is being packed. Wth the core of the bitumen product
[0020] In one embodiment of the present invention, the bitumen compound film 160 is

made up of 10-30% by weight of natural bitumen (sometimes known as Gilsonite or
asphaltene) and 5-25% by weight of synthetic rubber polymer. (Gilsonite is a trade
name of American Gilsonite Co., Ltd.). For example, to pack road paving bitumen,
such as penetration grades 30 to 100, the bitumen compound film 160 may be made up
of 10-30% by weight of natural bitumen, 50-80% by weight of bitumen and 5-25% by
weight of synthetic rubber polymer. In another example, to pack polymer modified
bitumen and roofing/sealing grade bitumen, the bitumen compound film 160 may be
made up of 10-30% by weight of natural bitumen and 50-80% by weight of polymer
modified bitumen. In one embodiment, the synthetic rubber polymer and polymer
modifier may include styrene-butadiene-styrene (SBS), styrene-butadiene rubber (SBR)

and similar rubber grafted polymers and copolymers.

[0021] As one will appreciate, the bitumen compound film 160 comprises primarily of
the bitumen product that is being packed. With the core of the bitumen product
representing about 75% to about 98% of the total material extruded, the bitumen
compound film 160 is fully miscible with a melt of the bitumen product. In addition,
the relatively small amount of rubber polymer enhances the properties of the bitumen

product without significantly increasing the cost of the packed bitumen blocks 200.



representing about 75%to about 98% of the total material extruded, the

bi tunen conpound film 160 is fully mscible with a nelt of the bitunen
product. In addition, the relatively small anmount of rubber polyner
enhances the properties of the bitunmen _product wi thout significantly

i ncreasing the cost of the packed bitungn bl ocks 200. 6 [0022] Preferably,
the bitunen bl ocks are extruded in different sizes and wei ghts. For
exanpl e, for easy manual handling by a person, a packed bitunmen bl ock 200
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200, 200a arter it is formed by the co-extrusion system 100. These sl abs
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and t hus I ackal bitunmen slab 200a to.nmelt quickl en heat ed
up in a ca %‘Cg(rg%% %f ﬁ“&g%}%‘ﬁ%f‘@ﬂ,"@%%‘éé’gi’a%? 9 EE{SE?‘F ﬂ?t‘gﬁ‘tﬁ&%ﬁ’f\l\gltﬂ@ﬁn by

p

nel ting mapyckafestibeseinpackreh sbaksckid®@reachditemogenous and therefore any
required agitation/mxing is minimal. In contrast, the nelt down of

conventi onal polyethyl ene and pol ypropyl ene bags results in
[0023] In one embodiment, each block of bitumen package 200 is formed into a slab

200a. Preferably, the bitumen slab 200a has length, width and thickness dimensions, in
which the width/length to thickness aspect ratio is two times or more. FIG. 2A1 shows
a bitumen package 200,200a after it is formed by the co-extrusion system 100. These
slabs 200,200a of bitumen, therefore, has a large surface area to volume ratio and thus
allows a packaged bitumen slab 200a to melt quickly when heated up in a cauldron. In
addition, a vessel of molten bitumen, obtained by melting many of these packed slabs
200a, is homogenous and therefore any required agitation/mixing is minimal. In
contrast, the melt down of conventional polyethylene and polypropylene bags results in
these polymers floating on the surface of the molten bitumen and it is difficult to

disperse these polymers into the molten bitumen.

[0024] Depending on the grade of bitumen to be packed and size of each package 200,
200a, the bitumen compound film 160 may range from a thickness of about 200
microns to about 5 mm. For example, for a 5-kg pack of 60-70 or 80-100 penetration
grade bitumen, a bitumen compound film 160 thickness of about 200 microns is found
to be sufficient; for a 200-kg pack of similar grade of bitumen, the thickness of the

bitumen compound film 160 is about 5 mm.



these polyners floating on the surface of the nolten bitunen and it is
difficult to disperse these polyners into the nolten bitunen. [0024]
Dependi ng on the grade of bitumen to be packed and size of each package
200, 200a, the bitunen conpound filn11§0 may range from a thickness of
about 200 mcrons to about 5 mm For exanple, for a 5-kg pack of 60-70 or
80- 100 penetration grade bitunen, a bitunen conpound film 160 thickness of
about 200 microns is found to be sufficient; for a 200-kg pack of simlar
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[0026] The method of dispensing and packing bitumen according to the present
invention is also safer than conventional methods. For example, this method of
dispensing and packaging bitumen poses a lesser occupational hazard to an operator.
For example, when extruding road paving grade bitumen, the extruded bitumen is about
40°C to about 60°C, whereas in conventional methods, bitumen is packed at about 100-
160°C. When extruding polymer modified bitumen, the extruded bitumen is about
90°C to about 110°C, compared to temperatures of about 160-180°C for conventional

methods,

[0027] The other advantage according to the present invention is that dispensing of the
bituminous product and encapsulating it in a bitumen compound film are carried out
simultaneously, i.e., in one operation. In contrast, the conventional filling of bitumen
products in drums, polyethylene, polypropylene or paper bags involves several steps
and these lead to unnecessary multiple handling. Hence, the present method is faster
and operates at a higher volume than convention methods. This method of dispensing
and packing bitumen according to the present invention is, therefore, superior and more

economical than known methods.



160C. When extrudi ng pol ymer nodified bitunen, the extruded bitumen is
about 90C to about 110C, conpared to tenperatures of about 160-180C for
conventional nethods. [0027] The other advantage according to the present
invention is that dispensing of the bitum nous product and encapsul ati ng
it in a bitumen conpound filmare carri&d out sinultaneously, i.e., in one
operation. In contrast, the conventional filling of bitunmen products in
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possible to coat each bitunmen block with t
200b, as shown in FIG. 2B. It is also p0551ble to coat ecach bitumen block with the

and

above bitumen compound film, for example, by dipping or spraying. In another
example, a pair of weld presses 170 may be used to simultaneously heat seal the front
and rear edges of a bitumen pack; it is also possible to employ a weld press to

simultaneously heat seal all the edges of a bitumen pack in one operation.



above bitunmen compound film for exanple, by dipping or spraying. In

anot her exanple, a pair of weld presses 170 may be used to sinultaneously

heat seal the front and rear edges of a bitunmen pack; it is also possible
to enploy a weld press to sinultaneously heat seal all the edges of a

bi tunen pack in one operation. 9 CLAI M8 1. A bitumen package conpri sing:

a bitum nous material being formed into a bl ock; and a bitunen conpound

fil m oper alflleAtMSencase the bitum nous bl ock; wherein said bitunen conpound
filmconprises 10 to 30% by wei ght of natural bitunmen, 5 to 25% by wei ght

of synthetic rubber polynmer and the bal ance being the bitum nous materi al

of said bl qck. %bﬁ@éﬂmggmg&@ccordi ng to claiml1, wherein the
bi tum nous material is any one of the follow ng: road paving grade bitunen

or asphal t; pol yistunyeisthaserial bpingfemmedrioefd bigelgradie bi t unen; seal ant and

wat er proofi ng gr it n; | si o itunen, tar:.and, refinery bottom
resi dual pi tchegébq%p{%ﬁcgﬁﬂ%dﬁﬁ%h@%%ée goc%?%ﬁq%%ﬁ%m&ogi; R{Ofsk’or 2, wherein
sai d bitumen bl edkrdis saifl oftamen tathpoumdSlabcompzse | Mt 0% beR@tight o nthiat kness
aspect ratio is two tines or nore. 4. A bitunmen package according to any

one of the PEF@ERA? () 26Yoabiveiakh of ayithetis wbbey palaer and theplalanse | bpingrthe

conpri ses ibhammglnya@@@gp&ﬁj%ﬁ%ﬁar rubber grafted polyner. 5. A system
for dispensing and packaging bitunmen in one operation, said system

conprising: an extrusion head having a die, said die has a core output
channel and a fil out put channel surrounding the core output channel;
wherein a gitumAng]U‘ém% agkage apeording o plainy & whergip: thg diyMipgUs B HdS cor e
out put chagpgelonhif! it el dRlhRAd TR a ibhiinks RREPRIL. Soindembkibyded
t hr ough theH}ef inl m out put clhgnnel so t g:? the% turrenbcor’nggﬁrc]i fellnﬁmllgs
formed si mbittaeeotwsfipg grade bitumen; sealant and waterproofing grade bitumen; emulsion

bitumen; tar; and refinery bottom residual pitches.

3. A bitumen package according to claim 1 or 2, wherein said bitumen block is

formed into a slab, whose width/length to thickness aspect ratio is two times or more.

4. A bitumen package according to any one of the preceding claims, wherein said

synthetic rubber polymer comprises its copolymer and similar rubber grafted polymer.

5. A system for dispensing and packaging bitumen in one operation, said system
comprising:

an extrusion head having a die, said die has a core output channel and a film
output channel surrounding the core output channel;

wherein a bituminous material is operable to be extruded through the core
output channel whilst a bitumen compound film is operable to be extruded through the
film output channel so that the bitumen compound film is formed simultaneously

around a core of the bituminous maierial.

6. A system according to claim 5, wherein the bitumen compound film comprises
10 to 30% by weight of natural bitumen, 5 to 25% by weight of synthetic rubber

polymer and the balance being the bituminous material of the core.



around a core of the bitum nous material. 6. A systemaccording to claimb5,
wherein the bitunmen conmpound filmconprises 10 to 30% by wei ght of natural
bitunmen, 5 to 25% by wei ght of synthetic rubber polyner and the bal ance
being the bitum nous material of the core. 10 7. A system according to
claim6, wherein the synthetic rubber polymer conprises its copol yner and
simlar rubber grated polyner. 8. A systemaccording to any one of clains
5-7, furthér CO@WS@W@C&IM@Cfiﬂliﬁsé,,whﬂl\ﬁhdlﬂfﬁ systhependtbeeptlpmeecatmséat t he
bi t umen cong fllnhgftq .bLtqyeq core and filmare extruded. 9. A
syst em acc8r SRy TE &R ¥R and rear ends of the bitumen

conpound filmare separ atel y heat seal ed. 10. A system according to claim
8, wherein front and rear ends of the bitumen conpound filmare
si nul t aneofisl y Hesysteseateotiling fo any syseledtiiawcor divnber wnaréing 8 welthpess, n al |l
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wat er bathﬁlrﬁgﬁmm@;damlt which is disposed after the weld press. 13. A
conposition of a bitunmen conpound filmfor wapping a block of bitum nous
mat eri al , sai d conposition conprising: 10 to 30% by wei ght of natural

bi tunen; t 0 2% O};%Yen){‘%h(%ﬁlaln ftosémwgt exre'ikJrP lﬁ%ﬁt Qﬁ)ci YO& re;ndg%g thd %ﬁmpl@lln ance

belngthe |tumn materi a
compound film are separately heat sealed.

10. A system according to claim 8, wherein front and rear ends of the bitumen

compound film are simultaneously heat sealed.

11. A system according to claim 8, wherein all the edges of the bitumen compound

film are simultaneously heat sealed. .

12, A system according to any one of claims 5-11, further comprising a water bath

cooling unit, which is disposed after the weld press.

3. A composition of a bitumen compound film for wrapping a block of bituminous
maferial, said composition comprising:

10 to 30% by weight of natural bitumen,;

5 to 25% by weight of synthetic rubber polymer; and

the balance being the bituminous material of said block.



