1 Consunmabl e Bitunmen Fil m For Packaging Bitunmen Field of Invention

[ 0001] The present invention relates to a consunmabl e bitunmen conpound
filmfor packaging bitum nous products. In particular, the invention
rel ates to encapsul ati ng or packing of bitumen with a bitunen
compound filmthat is consumable or neltlable and conpatible with the
bi t um nous products. Background [0002] Bitunmen (in sone countries is
al so known as asphalt) is used mainly as a binder in road

construction with a €gRSAMABICBMUAK Fﬁhwowm_khgin Bitumen
roof i ng/ wat er proofi ng and vi bration/anti-corrosio terials.

Bi tumen, including naturally occurring and refined bitunmen obtained
fromdistillation of crude oil, is usually sem-solid at room
tenperature and |iquid when heat edield.of GovenEon i onal |y, bitumen is
stored and sport in bulk via tanks, pipes, trucks and ships
That ar o it hed siheatet byt B SRR ol BiRurbiR F1SulhEshheBi yp
at normal gpbpeRhgiheMRemaous grddictS! R arkfuldFBthe linveitifP kNN @RSpsulating
pol ypropyl ene or paper bags. [0003] Storing bitunmen in heated tanks
and vessel $T papidnges biwaesyyith nbisuiek peigpaund dilpethel Feconsinabde os mettallg

bi tunmen col d4i | o bitunen is very viscous and
| eaves behﬁﬂ%C?@@%ﬁﬂ%@*ﬁgggb%xaﬁ%&%ﬁgﬁﬁ%§residues in steel drums may

anount to about 3% Packing of bitum nous products in polyethyl ene,
pol ypropyl ene or paper bags often | eads to | eakages during handling
and transporting. Wth greater envi reaskeicEag concern, there is
therefore a need for another nethod of packing, storing and

transporti TQJOQ} tﬂfﬂﬁ{.én%mdsomet %ﬁ]@%&'% 1B Eﬁdv@ﬁ B asphalt) is used mainly as a binder

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.




[ 0004] Further, handling and transporting of bitum nous products in,
for exanple 200 litres, steel drunms can be difficult and hazardous if
speci al i zed drum handl i ng equi pnent is not avail able at the
transporter or end-user site. [0005] US patent publication no.

2007/ 0027235, by Al bert Marchal describes a consunmabl e bitunen
packaging material. The packaging material is nmade of a noul dable
conposi ti on; OﬁéﬁTp@§e?at91gt ?Qoli'caggn % Wezcﬁ)bﬁoo%@j‘s | YATBEn M’altcﬂaiod%ﬁc?i%esg%’
of said proportion unen 1-39.9 Wei % of a nmeta
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al so has the required t oughness, i npact resistance and tenperature
stability femtarsriageulled and afiepenoling [tis dided pathitiencady al ssparaistoperation.
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presents a sirphi fro@dlGaingas fhé suificowidhe adiRaiuHRACTEE phckapgahatt HE
present inventjon, This summary is not an extensive overV|eM/oF t he

i nvention, #M fiSsth‘?lé‘ﬁqUFfﬁ‘{l éﬂt&hﬂesﬁdm%@m@ﬁiﬁ‘?nmﬂfté@?@fﬁ%e gipbifigetor storage
invention. Rather, it is to present some of the inventive concepts of
this invention |npa generalised formas a prelude to the detailed
description that is to follow [0008] In this document, bitunen and

bi tum nous materjals include the sem - oI|d h car bo rodugt
produced bylOPWH i RFshYe drveLoRTpRNt &7 Fonspe 16&&%%@@ ﬁgegpﬁegqeéaﬁ Byreed for

cracking OfmﬁﬁkgQh?%ﬁb&ﬂﬁghg%ﬂﬁnu&ﬁ&nﬁ&gﬁ“§6d fromcoal and natura
occurring bitumen. In No America, asphalt is synonynous to

bi tunen; outside North Anerica, asphalt refers to a m xture of

bi tumen and aggregates for road construction. [0009] In one

enbodi ment, the present invention provides a new way of packaging

bi tumen. Accordingly, a bitunmen packaggnas gprlses a bitum nous
material being forned into a bl ock; and a tunmen conpound film
operabl e to encase the bitum nous bl ock; wherein said bitunen
conpound f iPea7¢ o fodlewinkOpresenB0L6implified ghmmefy toapravide a basic understanding

of the present invention. This summary is not an extensive overview of the invention,

and is 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




3 bitunmen, 5 to 25% by wei ght of synthetic rubber polyner and the
bal ance being the bitum nous material of said block. [0010] In

anot her enbodi nent, the present invention provides a systemfor
extrudi ng and packagi ng bitunmen. The system conprises: an extrusion
head having a die, said die has a core output channel and a film
out put channel surroundi ng the core output channel; wherein: a

bi t um nous wRL&H, 3l tol S599RETRALE §0syRRBX LHMAE JolyMRUAN thhBalaecCheing the
out put channel whilst a bitunBn conpound filmis operable to be
extruded t heibmghotsheatiiflmisetddleckchannel so that the bitunen conpound
filmis formed around a core of the bitum nous material. In one

enbodi nent, the bitunen conpound film conprises 10 to 30% by wei ght

of natural [BotoynBanothel @nbdlnknnt Wat ghdsefingapiivh ?fl‘d}\ﬁdé’s@%feiﬂﬂh‘ymmmng
and the bal ance being the bitum nous material of the core. Brief =
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encapsulatinﬁ each blo in a bitunmen filn1accordin% %o an enbodi nment
?
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view, and 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.

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 2B illustrates a bitunen pack with all sides of the bitunen
conpound fil mbeing sealed up; [0014] FIG 3Aillustrates a pallet
with stacks of bitunmen packs shown in FIG 2A; FIG 3Bl illustrates a
shi ppi ng container with pallets of bitunmen packs; FIG 3B2
illustrates a shipping container |oaded4mth bitumen packs w t hout
using pallets; FIG 3Cillustrates a lifting bag with stacks of

bi tumen pacyg;, 3?31(1115&};1&(15%8%05(%&%?%%#%1?& S'%(;r%&s of bitumen packs in

storage. Detall e or re 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 nmay
be practised wi thout such specifi gegﬁg@[jc&,“ paefie of the details may
not be described at |length so as not to obscure t he invention. For
ease of reference, common reference nunerals or series of nunmer al s

Wil be usa@a{SErBl& ?I:]T(,)rlglhlet SEQ%%IF;I&%P(]E aﬁ?l\é\%[we eﬂn 0%]11]61990% 816 plesent 111ven?1011 will

simlar fe
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 without such specific
details. Some of the details may not be described at length so as not to obscure the
invention. For ease of reference, common reference numerals or series of numerals will
be used throughout the figures when referring to the same or similar features common

to the figures.

[0016] FIG. 1A shows a system 100 for co-extruding bitumen and 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



(00161 Fla I A shows a system 100 for co-extruding bitumen and bitunen
conpound i Thu ac.cording to an enbodi nent of the present invention,
whilst FIG 113 shows a schematic of the system 100. As shown in

FIGs. 1A and 1B, the system 100 i ncludes a bitunmen extruder 110, a

bi t umen conpound film extruder 130, an eXtrusion head 150, a weld
press 170 and a cooling unit 180. In the system 100, a bitunen
product is ehfdidedilaricdiispansed ibigh PLacks 20QuABGEAE hekkReKcdrs 154,
encapsul ated or encased in a bitunmen conpound film 160 in one

oper ati on, 074 bitamensoappée fmtl 60 iheo-piitusied no extrpwdles bipeh of sxiguded
rotary screyy; .y e ' e bi n_extruder is
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i nl et hoppetonigdndidmarslosppateleada Tiht e Bhd afak ¥nd tolieadi blBER extruded
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conmpound film 160 conposition at about 160C to about 200C is fed into

the inlet r. 134, [0018] .As sh infilets, |Aand | B. the
out put endrs][(BQ%g,Inlﬁ%m ?%%Jdﬂ?l?‘ﬂrr%ﬁ\ﬁgnﬁ“mdfh ”ctbiPrptBHWEF“f f”ft‘rﬂda 110 or
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sur roundi ng L re.core.-154.. | n. us a bit.uren co nd film1l
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di schar ge esfdheflietite dditee Biﬁﬂnélﬁc@nl}lﬁhld filpressigh 1@ dRhndeabisigolfi®ng the
bi tumen conpound film 160 separately at a front end and rear end o
each block‘8?“%2@?déé@fﬁﬁﬂU%gﬁ% Each extruded bitunen pack 200 is
then transferred through the cooling unit 180 betbre Inc bitunen
pack 200 is renoved for storage or delivery. [0019] In another

enbodi ment [0620] He oex tmbdeimenbef ihe pidsentintantien, @x bittdes cdthPowrd it LGTER

conpound filmextruder 130. the extruder may include a high pressure
punp syst e Fh& 8@38%%@5 t’r’tebg%bﬁﬁﬁa%‘%tbétﬁ"\“eﬂ SFOTRSHMGHIIOWD; 3 GHgonite or

Xl T alo. e e e SaE 250 T AR ot ARl e Bpine (opih ice ice
bi t umen compownel AnlencarhColaghitet Ge., dhdhnglr ckBBpkute pucldiang pdvénge Bindmen,
SAE L5 Ofsu:[:bh & p()jein%tre:l??ozﬁ 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.



[ 0020] In one enbodi nent of the present invention, the bitunen
conpound film 160 is nmade up of 10-30% by wei ght of natural bitunen
(sonetines known as G|l sonite or asphaltene) and 5-25% by wei ght of
synt hetic rubber polyner. (Glsonite is a trade nanme of American
Glsonite Co., Ltd.). For exanple, to pack road paving bitumen, such
as penetration grades 30 to 100, the bitunmen conpound filin 160 may
be made up of 10-30% by wei ght of natural bitunen, 50-80% by wei ght

of bitumen and 5-25% by wei ght of synthetic rubber polymer. In

anot her ext oo ePref@alpacike paluyere blovhdarfei cexdubéd inndiffeantsizes and weights. For

roofing/sealing grade bitunmen, the bitumen conpoynd film 16 be
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(SB1S), st ymemeehhlt ddi eweparsinseFoi 8BR)anamd heindiingara pashbé bitgmaf begk 200

pol ymers and copol yners. 1] As w |l apprecjate, the bitunen
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or in a shipping container (as thown in FR & 3131 and 3B2) for
delivery by road, sea or rail: and so on These packed bitunmen 200 may
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contrast, tﬁgganll dgﬁjg? co%ventional pélyethylene iind

pol ypropyl ene bags results in these polynmers floating on the surface
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film 160 may range froma thickness of about 200 m crons to about 5
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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.



[ 0026) The net hod of di spensing and packing bitunen according to the
present invention is also safer than conventional nethods. For
exanpl e, this nethod of dispensing and packagi ng bitunen poses a

| esser occupational hazard to an operator. For exanple, when
extruding road pavi ng grade bitunmen, the’ extruded bitunen is about
40C to about 60C. whereas in conventional nethods, bitunmen is packed
at about 100- 160eC, When extrudi ng pol yner nodified bitunmen, the
extruded bitunen is about 90C to about 110C. to tenperatures of about
1. 60- 180C f BP2Yoftt Eltsngher sitettho aackef dompn PHE2Btmehealay dne dgaperature of
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descriptiomun%nﬁmgkﬁunen bl ocks/ sl abs 200, 200a and bi tunmen conpound
film 160 are co-extruded; it is possible that the bitunen product is
di spensed into noulds, allowed to cast into shape and cool ed down

bef ore each_ bitupen bl.oc r.slabh is encased t he above bitunen
conpound f i Pf#el 607 meﬂe%dk Q?desﬂﬁﬁ%fﬁm S50 Ao GBS gnish e present

conmpound fi 1|11%ﬂt§me?§t hldgedfd nt‘h@n %%B@éiﬁfoﬁals lﬂﬁﬁ{oﬁs t0r gxapr! Qhist Wothod of
sheets of bitunen conmpound fil ns are extruded to cover a bitunen
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sealed to e case t 1 G 2B
e so pocurinramphSa it SIERRRE RRRD 50 D Bl TR DB Phherf Banbi
conmpound fi40mC th @bo@XaPD] Wherbys iflicPRicRBofi nfiR] Bi@menNs Rkl ar about 100-
exanpl e, a ﬁ%;r of weld presses 170 nmay be used to simu t aneously

heat seal €r Srenapdrudangr Pelyaes nefdiicdbitumen thackiruged bgumprds about
possi bl e t (@Eﬂb%o& I’&E)'Dé 9&1‘? fed B t%bﬁ%lahﬁ@g%&lc}ﬁt &Ry 858 aor BohvdnfiGnal

edges of a |tunen pac oper
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.



CLAIMS: 1. A bitunen package conprising: a bitum nous material being
formed into a block; and a bitunmen conpound filmoperable to encase

t he bi tum nous bl ock; wherein said bitunmen conpound film
conprises substantially 10 to 30% by weight of natural bitunen,
substantially 5 to 25% by wei ght of synthetic rubber polynmer and the
bal ance being the bitum nous material of said block. 2. A bitunen
package accipziilnyhilo epeifim kmhaden@itn lave bédnuriestoibed matcerilladiratel, aiyis

one of the fo]l n road pavin rade bitumen or hal t:;. pol r
i P eu o tistfotd Biat (B PERECD, AR e bbar R Rl G R DBy Wreot
grade bi t Ungfd BeTHagh RNthBipkdseRNhvdndbn valdul @paftﬁfgyﬁaﬁttﬁe%bﬁ@gf e @kesent

pitches. 3. A bltunenlgﬁckage accord%hg) laim1l or 2, wherein
sai d bi t umeiveitioak Whilst e bitamenblocks 20 Oawrm@@cmb@twwﬂgl ¢pntt@n paving,

thi ckness 2RAGS o mg?oo?glgsﬁlﬁeualgl C})tf\é l% it nen %f:(%s are gt %95163{,\)(% by
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grafted pol 1%[371%5@3 of petroleum refineries; asphalts; industrial bitumen; and bitumen emulsions.
In the above description, the bitumen blocks/slabs 200,200a and bitumen compound
film 160 are co-extruded; it is possible that the bitumen product is dispensed into
moulds, allowed to cast into shape and cooled down before each bitumen block or slab
is encased by the above bitumen compound film 160. It is also possible that the above
bitumen compound film is extruded into separate sheets; for example, two sheets of
bitumen compound films 160 are extruded to cover a bitumen block/slab and all the
edges of the bitumen compound film are heat sealed to encase the bitumen block/slab
200b, as shown in FIG. 2B. It is also possible to coat each bitumen block with the
above bitumen compound film, for example, by dipping or spraying. In another
example, a pair of weld presses 170 may be used to simultancously 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.




5. A conmposition of a bitunmen conpound filmfor wapping a bl ock of

bi tum nous material, said conposition conprising: substantially 10 to
30% by wei ght of natural bitunen; substantially 5 to 25% by wei ght of
synt hetic rubber polyner; and the bal ange bei ng the bitum nous
material of said bl ock.

CLAIMS:

L. A bitumen package comprising:

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 substantially 10 to 30% by
weight of natural bitumen, substantially 5 to 25% by weight of synthetic rubber polymer

and the balance being the bituminous material of said block.

2. A bitumen package according to claim 1, wherein the bituminous material is any
one of the following: road paving grade bitumen or asphalt; polymer modified bitumen;
roofing 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 substantially 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 rubber grafted polymer.

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

substantially 10 to 30% by weight of natural bitumen;

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

the balance being the bituminous material of said block.




