WO 2012/ 168380PCT/ EP2012/ 060820 - 1 - METHOD FOR PREPARI NG COATED BI NDER
UNITS Field of the Invention The invention relates to a nethod for
pr epari ngvoaat»dsisonder units. Background of the |nventipom/EP2BRI0G0RN | S a
viscous liquid or a solid consisting essgntially of hydrocarbons and their
derivatives. It is soluble in trichloroethyl ene and softens gradual ly when
heated. Bitunen is used as a binder in a variety of applications. Bitunen
may be conbined with aggregate to 10provi de asphalt that can be used in the

manufacture of roads. Mf%h@ﬁ”@éRVﬁﬁﬁpAﬁtN@”@@Aﬂﬁw @@Nﬁ§ﬁdUNﬂTS”dUStr'a
applications such as roofing, flooring or sealing. In recent years

synthetic binders have al so been used. Synthetic binders, such as Shel

Mexphalte C %D %5p s ssIS|n1Ia%nrheoIogicaI and mechani cal properties to
t he bltunlnou55§¥ﬁé§isg¥yﬁ+e§£¥y—used in road applications. The synthetic
bi nders are typicahbyl@b@at;oaOrbMayeareoraadbkwogig@&nbe@pa@dnqre used to
obtain coloured asphalt. In this description, the term"binder" 20covers

both bit um nG@S et eringies ad tsynt hetic material's having sinil ar
r heol ogi cal %%%k@%&%%@!&%‘t%fOR%H@d%ioﬁThe term"asphalt” in the present
description e of binder and aggregate.

Bi t unbnous and sy#tiheten bsndewssapestypquaﬁlprzatsamspopbedllemhe heat ed
state to ensure that theéfare suf fi |entI However., thls is

Cost Ly i t oA 0T Ehdnay SCeE Ard TFEquiT e PErrcrosar ety Rrotodir o3
Al'so, if the Jyingar ii% stared abeehtvaied drenmpermate ofreliuan 1@/xm@3d1ed
period this can lead to
heated. Bitumen is used as a binder in a variety of
applications. Bitumen may be combined with aggregate to
10 provide asphalt that can be used in the manufacture of
roads. Alternatively, bitumen may be used in industrial
applications such as roofing, flooring or sealing.
In recent years synthetic binders have also been
used. Synthetic binders, such as Shell’s Mexphalte C ®,
15 possess similar rheological and mechanical properties to
the bituminous binders typically used in road
applications. The synthetic binders are typically clear,
so they are readily pigmented and are used to obtain
coloured asphalt. In this description, the term “binder”
20 covers both bituminous materials and synthetic materials
having similar rheoclogical and mechanical properties.
The term “asphalt” in the present description is used to
describe a mixture of binder and aggregate.
Bituminous and synthetic binders are typically
25 transported in the heated state to ensure that they are
sufficiently fluid for use. However, this is costly in
terms of energy usage and requires strict safety
procedures. Also, i1if the binder is stored at elevated

temperature for an extended period this can lead to

30 changes in the properties of the binder, so storage time



30changes in the properties of the binder, so storage tine WO

2012/ 168380PCT/ EP2012/ 060820 - 2 - is typically limted to avoid

degr adat iwo 20re/toB3sder properti es. It is desirabl ePCo/HPe@ROp@RE and
store the binder at anbient tenperature, jpreferably as units of a size and
5shape that are readily handled. The term"unit" as used in the present
description enconpasses a wide variety of discrete solid entities such as
pel l ets, rods?® §EE@F§léﬁb}lﬁB%§9eFP EHE 151 AFEFS ™ o b eKtErenmel y sti cky
so that the upitsr¢rieep and aggl onerate, particularly when 10stored at

anbi ent tenperature for extended periods. Efforts have been nade to produce
bi nder units that Iar ésndessubpecét tootaggsemsitagngnstore thgsSb3dnges, 568
describes a prosess Wigreln coaled bitumgn pell ebs ar e prepared by, spraying
mol ten bitumen 15i Nt o a stream of tair carr ing a pomdere@'nateria such as
powdebed | i nesiapre.thEhe spur peseliafy thheddeat.i NgHes tieamprevant” the yseld et's
fromadhering to_one another. It has proved difficult to practise this

met hod on an ndist Hra1SEdalfe s FaUS 15258 885 AFSSEr ith&s Fendapsiitat &d
asphalt  (bi tuneR)k s tdalies whenraidd Ridumen iz iaentai nedd nsidea pol ymer
cover. A polyneric material is heat sealed to forma three side container
or pouch, noleten bifowemer, s theukdddientso tiehrel foudle, cartd erled r erfrRIAKivNg O
opening of th 5container. is closed by heat sealing. The.encapsul ation
prevents sepé:r%aat%e%%iet ﬁlﬁlelﬁc SelEmeht 7 3%gla1§ér\e§r?§reét ip%gr,t le(fd]t%éarriciﬁ/g Wg]ren

coal esci ng t atfortad laar gelb irags eSn@fe rhithiee F.orThe teNeRPS Weatiicon; .pr ocess i s
likely to be slow, and is probably too costly to be applied on a |large

scal e. 30EP Ef3ertrséagesdcichededonethdd oPoiCprepaeing gitandies wiér ei n an

oi | is m xed it b polyet hyl %@gﬂd%ggéeygnqous material is added, and the
resulting mxture IS subjected to m xi ng extrusion. The resulting granul es

WO 2012/ 168380PCTUEP20126060820<cscribes a process wherein coated

bitumen pellets are prepared by spraying molten bitumen

15 into a stream of air carrying a powdered material such as
powdered limestone. The purpose of the coating is to
prevent the pellets from adhering to one another. It has

proved difficult to practise this method on an industrial
scale.

20 US 5,254,385 describes encapsulated asphalt
(bitumen) articles wherein bitumen is contained inside a
polymer cover. A polymeric material is heat sealed to
form a three side container or pouch, molten bitumen is
poured into the pouch, and the remaining opening of the

25 container is closed by heat sealing. The encapsulation
prevents separate bitumen elements from agglomerating,
adhering or coalescing to form larger masses of bitumen.
The encapsulation process is likely to be slow, and is
probably too costly to be applied on a large scale.

30 EP 1 361 256 describes a method for preparing
granules wherein an o0il is mixed with polyethylene, a
bituminous material is added, and the resulting mixture

is subjected to mixing extrusion. The resulting granules



3 can be described as a mxture of a polyethyl ene phase and a bitum nous
phase in which the pol yethyl ene phase is a sem -conti nuous phase and the

bi t unen pheze12wsmwodi sconti nuous phase. A high proporti eaTaP2@elogeses in the
Sgranul es is needed to prevent defornmatiagn_of the granules, and this may
detrimentally alter the properties of the bitunen and/or may increase the
cost of the granul es. such that they are unlikely to be econom cal.

Us
2008/ 0015288 “Aes ¢t HES At Rext Pisifof Frroces 7 6r Poprepar'iong mistér B4t ch
granul es conpy iSicRghiRiduumem ard ipolymern. (TR pravent ke granules f rom
sticking, an anti-sticking agent may be included in the granules, e.g. by
addi ng t he amtemistdogkilmg caige mtadier @gd  heo Hilyemext Pidere, 16r at he
anti-sticking,.agent . e |ied. to.the surface 150f t trudate as it
cool s on Iea\q)ill%%(){%ﬁ:eﬂg%(étu%u %%%eAgaiAn%lgrhhipgrlépﬁrrf)\tﬁgr ioé‘cn p%ﬁy%ryr%glr t%r? t he
granubes is nrgeded dso ipr exenteddefoooraticon ofe fioreagrianulogs ,thand thi s may
detrinentally alter the properties of the bitunen and/or may increase the

cost of the FAMWES sGCH tHhatS Z0théE\ ErdsiiGiikel v -6 hé ec aFomecates

WO 2009/ 153324 qesCiiiResheRN e/ 4ShRR AMRGesSS Ieleina Rinder, and a
coating material are co-extruded, théreby produci ng an extrudate wherein
t he bi nder i greoatled wudh ahagyénheyf ageatindg kpdtverticaloe Feenextiagdat e 25may

be divided into smal Ler i ot cutting. The coating material may be
e el ted duri ng RSt “DUPl PG Setin CERSE LPRS ShoseTor SRS BE RSP uArE are
seal ed W th tdhiepeediigngamicer idlt.chThe JprasentconprarRtions Mavemesouglt to
provi de an 30alternative nethod of preparing binder units that can be
transported &°AFSTent TCeRFEratir é3'Cand dare SFott telbjSéatCkid der Sép 2ard ~

aggl omer at i on ;SUMRS ¥, &, L e Rentian e 02032/ 168380RCT/ ERZ012/,060820

adding the anti-sticking agent directly to the extruder,
or the anti-sticking agent may be applied to the surface

15 of the extrudate as it cools on leaving the extruder.
Again, a high proportion of polymer in the granules is
needed to prevent deformation of the granules, and this
may detrimentally alter the properties of the bitumen
and/or may increase the cost of the granules such that

20 they are unlikely to be economical.

WO 2009/153324 describes an extrusion process
wherein a binder and a coating material are co-extruded,
thereby producing an extrudate wherein the binder is
coated with a layer of coating material. The extrudate

25 may be divided into smaller units by hot cutting. The
coating material may be re-melted during hot cutting such
that the edges of the binder unit are sealed with the
coating material.

The present inventors have sought to provide an

30 alternative method of preparing binder units that can be
transported at ambient temperatures and are not subject
to creep and agglomeration.

Summary of the Invention




- 4 - Accordingly the present invention provides a nethod for
preparing a plurality of coated binder units wherein each of the coated

bi nder urWoxorawgIsnses a core of a binder coated w th aPCaEProlefocaso@t i ng
material, which 5method conprises the stgps of: (a) providing a coated

bi nder which conprises a core of a binder coated with a | ayer of coating
material; and (bé@dividin the coated binder into the plurality of coated

bi nder units by 186FPTEppeyYngPs PAFFEBt diVEAIFRG ePERERESESt 6 tTREDEat ed

bi nder,  (ii)sWhRGatNegPai hi1efrdiivididrg &l-ements fd@m @ i¢l:0$8lrein
configuration to an open configupatlon, t hereby renoving the binder froma
regi on of theactatodd thiendertege pinldgtr 1BHWS Icayers sefs coatonsg afatteri al are

adj acent to qne another; and. . (iii;) I el ding el enent .tg the
regi on of thgnégg%éégﬁﬁﬁ eﬁuﬁﬁ%fbﬁﬁy%%gcﬁzE%ggjﬁggggggﬁjfgﬁnyiﬂiﬁy the pair
of digidi ng eleemeat soand itshe ttwe |sayerss ogf: coating 20material are adj acent

to one another, thereby welding and cutting the two |ayers of coating
mat eri al . (2) TRECHrELEAL & AVEREFoRPHFENEFLpPoPEES L8/ SapparPatusf or

preparing a pl wiglddy ofaceeatad rbi-nder, 4nides Mherein neach iof ;t hecoat ed
bi nder units conprises a core of a 25binder coated with a |layer of coating
mat eri al , congni sdngildangaicheofoditeiddiongdelrenents thavicngraleltosed
configuratio%o%n%pa@dpp%g‘cgﬂkkg%;ation, whi ch may be applied to the coated
bi nder and mOVETFr Smthé SrddEd configuration to 30the open configuration,
t hereby renoviing aiphe yiinrder dariemed wegiion nef dlkecenat ed kinrdeasweh that
two | ayers of coating material are adjacent to one another; and
binder,
(ii) moving the pair of dividing elements from a closed
configuration to an open configuration, thereby removing
the binder from a region of the coated binder such that
15 two layers of coating material are adjacent to one
another; and
(iii) applying a welding element to the region of the
coated binder wherein the binder has been removed by the
pair of dividing elements and the two layers of coating
20 material are adjacent to one another, thereby welding and
cutting the two layers of coating material.
The present invention further provides an apparatus
for preparing a plurality of coated binder units wherein
each of the coated binder units comprises a core of a
25 binder coated with a layer of coating material,
comprising:
a pair of dividing elements having a closed configuration
and an open configuration, which may be applied to the
coated binder and moved from the closed configuration to
30 the open configuration, thereby removing the binder from

a region of the coated binder such that two layers of

coating material are adjacent to one another; and



WD 2012/ 168380PCT/ EP2012/ 060820 - 5 - a wel ding el ement which may be
applied to the region of the coated binder wherein the binder has been
renoved bwotzhe/wsisp of dividing el enents and the two | aper&EPei12066826 Ng
materi al are adjacent to one another, thereby 5wel ding and cutting the two
| ayers of coating nmaterial. The met hod and apparatus of the invention
can be used to prepare coated binder units that are not subject to

aggl oner at i ot AFd 4 A CENDBE tTdirspdrte P ai@Pdtislred X S e Xttan®éd YPer i ods

at anbi ent tenmReratter YJimdkOpaitdreulrarnd e dqaventer have fieurd that by
removing the binder froma region of the coated binder such that two | ayers
of coating nmather pglirarcd adjvacemo teg cose tanatidertheard oy aneirdi g and cutting
the two | ayers of. coatli material, .t oate i nder._.unit re.effectively
seal ed 15in §£P§f3%'o t%%&%ﬁnglﬁhﬁgﬁﬁg%P%Tﬁf%q@%éggpghggbuz%ﬁéﬁégyhelps to
ensurg that theddoat ecdhdbicuderi ninitthe doondtayagyl orfercatae.inBr ineft casdr.i pti on
of the Draw ngs Figure 1 shows a preferred enbodi nent of
the 20apparatus andSpf6c88s 6f 0t REPPRGENE] 6h. the 1NVENGAPE 938hbfs anot her

enbodi nent of,Jhe 12pparatus and RI0eESSIH e d PYeRt iQR not sufSigyre 3
shows anot her enbodi mrent of the apparatus and process of the invention.

25Det ai | ed Désc rigatlicors reft itchre ang éfeitorran be  trisrosateed apidndéorean

sui tably be any. type oleoatedd%in%er &Q%%&fgggrise a cor%nof a bi nder

t
coated with aJayér “6f “Coating irateri-al ablky,” e “coatéd binder is an

extrudat e obtoairteduly rGo-cext riudichg dride nhvdeuand thhe 30Ceatiord npterd al .

Extrusion is a process wherein a material is pushed throu%P a die of the

desi r ed Shapépnp@r from a region of the coated binder such that two
layers of coating material are adjacent to one another,
and by welding and cutting the two layers of coating
material, the coated binder units are effectively sealed

15 in a layer of coating material. This seal is robust and

helps to ensure that the coated binder units do not

agglomerate.

Brief Description of the Drawings

Figure 1 shows a preferred embodiment of the
20 apparatus and process of the invention.
Figure 2 shows another embodiment of the apparatus
and process of the invention.
Figure 3 shows another embodiment of the apparatus
and process of the invention.

25 Detailed Description of the Invention

The coated binder can suitably be any type of coated
binder that comprises a core of a binder coated with a
layer of coating material. Suitably, the coated binder is
an extrudate obtained by co-extruding the binder and the
30 coating material. Extrusion is a process wherein a
material is pushed through a die of the desired shape. In
co—extrusion, two or more materials are extruded

simultaneously. Preferably the extrudate is in the form



co-extrusion, two or nore nmaterials are extruded sinultaneously. Preferably
the extrudate is in the form WD 2012/ 168380PCT/ EP2012/ 060820 6 of rods of
coat ed biwoOeni12/1e8380ng a central core of binder and a | apen/ErRoicoais2ng
material around the entire central core @f _the binder. The cross-section of
the rod may be, e.g. circular, oval or rectangular. In another suitable
5enbodi nent the bi nder. has been incorporated in a pre- forned |ayer of the

coating mat ealFo%. ¢t FW@F@@aF@@dﬁth@@VHﬁ§Tﬁh&%fﬁ%@ﬂ'6?%ﬁéf§dkﬁfdﬁF]ling
a pre-fornedshape 10fyccoatd RY MBLRS hdlt ltivhe 0l Gid GWealen @Gt aRgitan or
conpl ex shape). 10The coated binder units conprise a core of binder coated
with a | ayer cofrecodt ithg datesiral . Thise ceoatsed oitnder adnitthe eyl ave Sany
desired shape., In ane odi t of t invention,_ the its _ar. | | ets,
havi ng a centra’ 5&F§u§ Ibiﬁﬁb?‘éﬁdrgﬁ%guggﬁ IéyegrbEQéﬁkﬁﬁf%ﬁ'ﬁh?@?ial
The exact shap®oofinicme coat ed ngicrders sumices) daroraop,atleut idesi rpalkl-y t he
coated binder_ units are of a shape and size suych that they are readily

handl ed and tFCEASHorEET Pdl 1T Kae Wh&ddvdrtlagss dusraiq yoadsti at ed

méth th? Stoﬁfﬁﬁﬁeﬁlﬂ@% H@yé!E@@#iﬁﬂ%ﬁ@ké%O@@?&ﬁh@ﬁn@a%ﬁﬁﬁﬁgiformed The
bi nder is preferably a bitum nous binder or “is a synthetic binder having

si m | ar rheolsbgicealo fand aveclvamiacalr iprlogentice s it ¢ la dbiltawmri wews apiovder. The

penetration %ﬁ‘%%%_g%xth bigder (as measured according 25to0 EN 1426) is
preferably bt weeh o “and 350, ‘nor e preferably between 10 and 250 dnmm The
sof tenmi ng poi nt offhthechi:edebifasrmeasukedoageatdi Agcb@cENF142 A els
preferably between 30 and 140C, nore preferably between 35 and 95C. 30More
preferably, tW&HWOnderth ¢ daycrumiiners Binvd&rresdictlablT&chitO@HSYous bi nder s

i ncl ude reSiQH%%EEY%%h%@en%5s%%k%@%h§”d%%i%%%?%h%ﬁe; aracked residues,
natural ly occurring bitumens or blends of various bitunmen types. WO
2012/ 168380PEMERPZ2OEZ/ 068320 iAivention, the units are pellets,
having a central core of binder and an outer layer of
15 coating material. The exact shape of the coated binder
units can vary, but desirably the coated binder units are
of a shape and size such that they are readily handled
and transported. Pellets have the advantages usually
associated with the storage, flow, and handling of
20 granular materials.

The binder is preferably a bituminous binder or is a
synthetic binder having similar rheological and
mechanical properties to a bituminous binder. The
penetration at 25°C of the binder (as measured according

25 to EN 1426) is preferably between 0 and 350, more
preferably between 10 and 250 dmm. The softening point
of the binder (as measured according to EN 1427) is
preferably between 30 and 140°C, more preferably between
35 and 95°C.

30 More preferably, the binder is a bituminous binder.
Suitable bituminous binders include residues from the
distillation of crude o0il, cracked residues, naturally

occurring bitumens or blends of various bitumen types.



Exanpl es of bitum nous binders that may be conveniently used in the present
i nvention include distillation or "straight run" bitunmen, precipitation

bi t umen, wogo1zaegsane bit umen, oxi di sed or bl own bit unmeRrCTRERRIIRINGIS2E

5bi tumen or m xtures thereof. The bitum rous bi nder may be prepared by

bl ending a bitumen with a flux oil, e.g. an aromatic, napthenic or
paraffinic flux oil, or a vegetable aoil. In an alternative enhodi nent, the

bi t uni nous blwlf@nﬂf &Il%l_ S S TESES W?@Tt $iFeh kienzﬁontvﬁélltﬁnﬁ&é(r is a
pol yrer - modi fised Rint wiRN o r3Wirablie RIVIRY S include sthenmepliast i
el astonmers and plastoners, e.g. styrenic block copolymers and/or olefinic
copol ymer s suUch ras gdtthyiuerie biitmyrlenac etrgice P 1The ipol yprdunean Ise of-r om
15petrol eum qQr_r bl.e origin, ar rubber .recovered fro for__exanpl e,
recycled tyr gsr.op%%?%lr? én(r%nﬁreo elrdalbslef/j t(%J(])Cntballor‘lﬂslrl \éﬁttu%‘eﬁbm%opﬁl%&eﬁ%rs such
as pobymers, ddasetnupaen ntike wweisghtecafe dthe hrderit umdine usr efierdal yayp to 15%
nodi fiers. 20ln an alternative enbodi nent, the hinder is a synthetic
bi nder. The SnFREFAE B MfeP1E8PrI% és P T8I W1l 6i IF 14kd %dpti 6nél-ly a
pol ymer. The Jresiy be adiesin Of,vegetallie jor ifdifx $ugh s @ rosin
ester. Alternatively, the resin may be a petroleumresin or a
25counar one- ivederterdesiotl .The resi n may have been nodified such that it
cont ai ns carboxylic acid, carboxylic acid anhydride,or hydroxyl .groups, as
Goscribed n BP 178 S50 LTRG BT ray "B IA TG Bh bt SBLe O e L NP HErST
| ubricating @idy extscacionp®.ige a BdlghierStisack extarache 3QHaerbiinder may
conprise a filler material. The filler material may be any m neral nateri al
wher ei n the PRMTEe"HZE 1iog SR -t han 175hme Tive Biekder ey WO
2012/ 168380PCT/ER2042/.060820 B SRR 1L 2%, 1 1er sthased pon the
wei ght of the binder.

block copolymers and/or olefinic copolymers such as

ethylene vinyl acetate. The polymer can be from

15 petroleum or renewable origin, or rubber recovered from,
for example, recycled tyres. The binder preferably
contains up to 40wt% modifiers such as polymers, based

upon the weight of the binder, more preferably up to 15%

modifiers.

20 In an alternative embodiment, the binder is a
synthetic binder. The synthetic binder comprises a
resin, an oil and optionally a polymer. The resin may be

a resin of vegetable origin such as a rosin ester.
Alternatively, the resin may be a petroleum resin or a

25 coumarone—-indene resin. The resin may have been modified
such that it contains carboxylic acid, carboxylic acid
anhydride or hydroxyl groups, as described in EP 179 510.
The 0il may be a vegetable 0il or a mineral lubricating
01l extract, e.g. a Bright-Stock extract.

30 The binder may comprise a filler material. The
filler material may be any mineral material wherein the

particle size is smaller than 75pm. The binder may



The bi nder may conprise sul phur, in anmount of fromO0.01 to 80wt % based
upon the weight of the binder, nore 5Spreferably fromO0.01 to 50wm %

I n one ermwodnreeres3sof t he i nvention, the binder conprise®Ca/EPRéR/oegent which
is incorporated to facilitate renoval of gthe binder during step (ii) of the
process. Suitable slip agents m ght include a |ubricant 10such as erucam de
or ol eam de. . The coati 9 material is a material that inhibits

aggl oner at i of FPHRE EFat-Ed ZBQi rdert dricts WiSE St HEhitES &Fe Httordd T

anbi ent condidji@Rs.. The coating material may inprove the aesthetic aspects
of the coated binder 15units (e.g. may be col oured), may provide
information (e.g. Thaybbadpri meed Cc@inth isexsudphan, i Agenoand/ of waymi nprove

t he bi ndi ng functi_ons, 0f .th i nder. The coat.i rial_.i referably a
pol yner, bi tt?rf@ﬁl ﬁé)vi%r?&]ta{”p%r?te%te;&atulpgﬁl é:t%eﬁ] lc?;ll‘%l ggsect earll)lglfﬁir?%’ sr%l phur,
bl ends of these mataenivaltson toh ofli Ideersomateri al s, bl ends of these materials
with fibre naterials, and blends of two or nore of these materials. Mire

preferably the coafi R§Sn&FEPFAMeRs 8 psPenerverta°pr ehdScORPFFSi ng at | east

50wt % pol ymer.,Hhe Rl ywren jiay e of,ndrenenabl &, QJ.gitk and/ or may be

bi odegradabl e and/ or be a recycled nmaterial. In one enbodi nent, the coating
material is dopcllyidlagf regwonrlao fpdlhgettiyidene dovr ipal ywétepr drig,) orf itdea bl end
conpri sing at IIoecaesstS 50\@t %t%%l%ols fii n._ Igr fseralbl t.heclc%aeti ng pater in%l is
30pol yet hyl efé %61 °& bl end “Conpr i“sihg “&t 1" east Bow' b pol et hyl e~

anot her enbodiumentas theceaalden® rmatiesndldd.s a t hernopl astic el astoner or

pl astoner, or a blend conprising at | east 50wm % of a thernoplastic WO

2012/ 168380PCT/ EP20£2£06682¢ MagerigladforefebrrpPastomer 1NPAPLRSSs

enbodi ment 1 he RO VARE 1ic5, ¥sed ROl 33 £ 1Bed NG TRterdal, (4R Lanihit

aggl oneration of the units) and as a conponent of the binder formulation,

i nprovi ng t herpr gpertede s tofantthe ngp rrodwctt itthat. wiThle be arddg fradmrtikeé bi nder .
The may improve the aesthetic aspects of the coated binder

15 units (e.g. may be coloured), may provide information
(e.g. may be printed with text or an image) and/or may
improve the binding functions of the binder.

The coating material is preferably a polymer,
bitumen having a penetration at 25°C of less than 5dmm,

20 sulphur, blends of these materials with filler materials,
blends of these materials with fibre materials, and
blends of two or more of these materials. More
preferably the coating material is a polymer or a blend
comprising at least 50wt$% polymer. The polymer may be of

25 renewable origin and/or may be biodegradable and/or be a
recycled material. In one embodiment, the coating
material is a polyolefin such as polyethylene or
polystyrene, or is a blend comprising at least 50wt$%
polyolefin. Preferably the coating material is

30 polyethylene or a blend comprising at least 50wt$%
polyethylene. 1In another embodiment, the coating

material is a thermoplastic elastomer or plastomer, or a

blend comprising at least 50wt% of a thermoplastic



t hernopl astic el astonmer or plastoner may be a styrenic bl ock copol ymner,

ol efinic copolyner such as ethylene vinyl acetate, pol yurethane or

pol yet herwpabipessasp copol ymer. 10The coating material nmegTEPRtRI00S2@di tives
t hat enhance the properties of asphalt that is produced fromthe coated

bi nder units. The coated binder unit may conprise further additives,
e.g. softening agents such _as wax or 15penetration index boosters such as

waxes, pol ypht OFISE &% 1A S8yl eré pOIVNERS OGN erl-S K94 Yt er r ed

enbodi ment the ¢ealed RiNder URid: tGeRShels assentialiiy i¢fi t he binder and
the coating material. The nelting point of the coating material is
20pr ef er abl y dasgenettiadgi o200C tréeprevdst) emics sisols clonmaneye vifnddre, nore

pref er abl y b%{i%\ge]f&%%’rmqﬁm iRref erabl y bel ow 160G 10 provide gasy
subsequent nelting. afhe "ayer “of “coating material in the coated
bi ndes units pafodue itheentdian ke preefeerfalhy tsbstianisral | yh2bcont i nuous,

such that at | east 90% of the surface area of the core of binder is coated

with the coatiffFTratésitalc Sterse Fet EFably SCNSEadityoss sty IsrefCer abl y
al I of the sypfage @reaynthe WAt iraldR Af Rindel-H Q ceatingjmterial is
30preferably at least 571, nore preferably at least 10:1, nost preferably
at | east 30: Vinwl issededior alylod g eilging o& o vepdrdustri-top lofeséeat | ng mat eri al
if the coatig% ng%grial is a nore expensive conponent than the binder WO
2012/ 168380PCTFEP20'12/°060820 - 10 - material. If the coating material is a
pol ymer, the pol ymee maytbheqgcheserisuchathabnictihasdpaesiitievetebfects on the
resul ti ng bi nder product and the anount of coa%%%g material nmay be a

r

bal ance bet weEHR TGS GVEd PEOEFETiCSs Cdnd SHEGSHT, & 5t & CC&aShd Livdt er i al

is a thernnp@%gidﬁated binder units.

The coated binder unit may comprise further
additives, e.g. softening agents such as wax or
15 penetration index boosters such as waxes, polyphosphoric
acid and ethylene polymers. However, in a preferred
embodiment the coated binder unit consists essentially of
the binder and the coating material.
The melting point of the coating material is
20 preferably lower than 200°C to prevent emissions from the
binder, more preferably below 180°C, most preferably
below 160°C to provide easy subsequent melting.
The layer of coating material in the coated binder
units of the invention is preferably substantially
25 continuous, such that at least 90% of the surface area of
the core of binder is coated with the coating material,
more preferably at least 95%, most preferably all of the
surface area.
The weight ratio of binder to coating material is
30 preferably at least 5:1, more preferably at least 10:1,
most preferably at least 30:1. It is desirable to
minimise the quantity of coating material if the coating

material is a more expensive component than the binder



el astonmer or plastoner, a suitable weight ratio of binder to coating
material is between about 99:1 and 9: 1. The average thickness of the
| ayer of woavixgsisaterial is preferably at |east 10pm Pha/HPayeetrseeds t o
10be sufficiently thick to avoid | eakage; §f _the binder. The average

t hi ckness of the |l ayer of coating material can suitably be in the range of

from0.01 to 5 mm, preferably in the range of from0.05 to 0.5mm
Preferably, fRESTHiecknedd &S FEATYS TS Gredd taft By iwSre Pef er abl y

15i s | ess thapLmpand st prefer ablon kess thamQ 4y; tAdayerrddhicker
than 3mmis not preferred if it is desirable to mnimse the quantity of
coat i ng mat erdraltheSuictsaBityinat ke nis\edr @uloidecdi @met émheofamoe te orfe cofe thingder i s
in the range of fr. t 0,100 referably in.20the r e _of .f.rom to
50mMm ﬂ%é:ecrrl%rsps-%?gctq]eor? ofalt%ﬁececé%?e bi &51 rr%gr%d?%%r?g%%ele% \?a(rgil ety
of shapes, e.a@stcirowleare, tovalcoapdingganaler isgarirse,a ethermbipd aatarcage

hydraul i ¢ di aneter of the coated binder units is preferably |ess than

200N nore SHFECERILIY PSS UORER - 8GmAY YyE Iifo e 1ohet &PaBly Ale &4 "Gvadn

S0mm IR the Rrecess 0ofi ihe J peniden. Jhe eeated i nder is divided
into the plurality of the coated binder units. Suitably the coated binder
is supported by aTpkaefermoe30PRriekerabl pit hhs peatfkorm nvaptbedheat ed, e.g.

to a tenperature between 60 and.165C. The platformis any structure. that
Suppor L 5" ¢ ho "EGaTed b dE? L TargR e Vi Ber L Soul d iy GAVEE TRE 4t or m

WO 2042/ 16838RPCT/ER20E2/:Q6082Q ck b avoid leAkpaly oaf tdievidinagrel ements is
applied to the coated binder. The pair of dividing elenments may be applied
to the coate®@BirRder Wy FB\FESTy Hthé HFaileyer @ifvicdiond el Erdits Slowards t he

stationary CQQH%%kH@”@%{inAE%%rQ%Bb%e%ﬁ1f&%%.O.Ol to 5 mm, preferably

in the range of from 0.05 to 0.5mm. Preferably, the
thickness of the layer is less than 3mm, more preferably
15 is less than 1mm and most preferably less than 0.4mm. A
layer thicker than 3mm is not preferred if it is
desirable to minimise the quantity of coating material.

Suitably, the hydraulic diameter of the core of

binder is in the range of from 5 to 100mm, preferably in
20 the range of from 10 to 50mm.

The cross-section of the coated binder units may be
a variety of shapes, e.g. circular, oval, polygonal,
scarre, etc. The average hydraulic diameter of the
coated binder units is preferably less than 200mm, more

25 preferably less than 80mm, yet more preferably less than
50mm.

In the process of the invention, the coated binder
is divided into the plurality of the coated binder units.
Suitably the coated binder is supported by a platform.

30 Preferably this platform may be heated, e.g. to a
temperature between 60 and 165°C. The platform is any
structure that supports the coated binder, e.g. a moving

belt could provide the platform.



S5pair of dividing elenents nmay be applied to the coated bi nder by noving
the coated binder towards the stationary pair of dividing el enents.

Sui t abl y wbeopaies3sof di vi ding el ements i s nmade from net CT/EP2@2/06d8e€! or
alumnium preferably steel. Metal 10divig¢ing el ements have suitable
mechani cal resistance and conductivity properties. The di vi di ng

el emrents are preferably heated to assist with. renovi n% the binder froma

region of the coate83bindér I Mowevar ,e_lief“elnﬁé &:rsviaBPt]ld g8l &fent's &Pétteg‘o
15hot they may start tQRtithe eQaticngraten-al sSsuel thatdhere it
unwanted wel ding prior to renoval of the binder froma region of the coated
bi nder. Pref éhgblopattissl temeeratiyr @oofinché hd \ﬂadirn@feldgrvg@;lglgi & lferemt25 t o
100G, nore preferabl ¥ from4q £0,90G, 20The pair. of Jdivi,ding ehements is
noved from a Closed configuration-to an open configuration, theryéby
removbng t he deiindert fdriemda nigegilemeoft st e yc ozt eghdiiirder csuclh tdvattciowo | ayer s
of coating materjal are adjacent to one another. The binder is suitably

removed fromdOEgi &Y PVZBh& PEosCed BT MderF By "@aRiwar ¢hr sdSirerany

| ateral moveprnt. ofr the idi;WdiNngglgnents. In the open configuration the
dividing elenents are suitably separated by at least Inm preferably at

| east 5mm and prefersbbyyl 88s rham 20nmhiviidiagpeétaecned esbodidredtonf 30t he
i nvention, tl’rlneet%ﬁl r of dlsgedelln%rela(inent s is "\V'- s_,r%%qeyd Sv%heerl i nb} he .cl osed

confi gurati oA Wit h Sedch SEHVitdihg Sel ShErtF o PG *6ie Yarm ot t h& "¢ when

movi ng WO 20QL2/1 16838 RREHeMR20 h2hR6082@ ab 112 e dh@ i@ 10per icenrficguzald on,
the arns of the "V' nove in opposite, |ateral directions. A wel di ng
el enent is appPiiceld o e PEEFSEH 165 t he coat ed bi nder wherein the binder

has been renoved Q%eta§viding elements are preferably heated to
assist with removing the binder from a region of the
coated binder. However, if the dividing elements are too

15 hot they may start to melt the coating material such that
there is unwanted welding prior to removal of the binder
from a region of the coated binder. Preferably the
temperature of the dividing elements is from 25 to 100°C,
more preferably from 40 to 60°C.

20 The pair of dividing elements is moved from a closed
configuration to an open configuration, thereby removing
the binder from a region of the coated binder such that
two layers of coating material are adjacent to one
another. The binder is suitably removed from a region of

25 the coated binder by downward pressure and lateral
movement of the dividing elements. In the open
configuration the dividing elements are suitably
separated by at least 1lmm, preferably at least bSmm and
preferably less than 20mm. In a preferred embodiment of

30 the invention, the pair of dividing elements is “V"-
shaped when in the closed configuration, with each

dividing element forming one arm of the “V"”; when moving



S5pair of dividing elenents and the two |ayers of coating nmaterial are

adj acent to one another, thereby welding and cutting the two | ayers of
coat i ng maDeni2ales3sthe wel ding of the two | ayers effecti pemEPI@alososthe
coated binder units such that the |ayer p§ coating material is
10substantially continuous and there cannot be | eakage of the binder. The

wel di ng el enent may be applied to the coated binder by noyvij n%tthe wel di ng
el ement t owards Hfre O8at COREr P IEGAEd bithGe ATTA Cér rdtS vel'y MXive Wel di ng

el ement may bgRpRkied 110 Lhe coated iRjrder by noving the 15coated binder
towards the stationary welding element. In a preferred enbodi nent of the

i nvention the wel & ngleiegeatemsngonreeredied aopicdeoncgand adt itda of the

piston forces. the welding ehement, touards (he cqated binder, 205ui4goly the
wel di ng el enent  1s made fTromnetal , €. (. éjteel 2l um nifam oor metal” a | oys,
prefepably stoedlr. oA mEtvdldiwel dilrgeceltemantd has swuid dblve rmecifaniccaling

resi stance and conductivity properties. The wel ding el enent is heated to
enabl e wel di A§&Fd 22586 PRy AGF e GG AGOTREEr | ARCTBRat &fahy % ked

vel di ng el enent: s, heated 10 13 LemPeraldy-e 10y 200100 t o 3Q06. 1rmKe,
preferably from 110 to 200C and nost preferably from 120 to 165C. The
preferred temdertdteurterondeds rtso id esuififviediverste atle Wweled carad ecuto itk rcoat i ng
material. 30 n‘l.’hl:e wel di ng eCI ement, IS a%%l i ed L0 tpne i) ercii n.of the coated

bi nder wher ei'fte Bihder Has Heer ' Emived By fife F&iF 6 ditvi di ng el enent s
and the two |sayensinefi aaaat ideg tmabefisalanal @ hadjecacemindto ena canelgkerns for a
period of WD 2012/ 168380PCT/ EP2012/ 060820 - 13 - time sufficient to weld
and cut the thhE Payeies -of T8Gaticdgiimgt SLiCAICNITRIZY pér ite® 1o itve H§ | i kel y

to be from1l 1010 $6¢eads 1byrr91;c])%i91rg|6f elARlY fiQMeA 2§ secends. hi one

enbodi nent of the invention, the welding 5elenment is preferably coated with
a non-stick ctgattiimgary coated binder. Alternatively, the welding

element may be applied to the coated binder by moving the

15 coated binder towards the stationary welding element. In
a preferred embodiment of the invention the welding
element is connected to a piston, and action of the
piston forces the welding element towards the coated
binder.

20 Suitably the welding element is made from metal,
e.g. steel, aluminium or metal alloys, preferably steel.
A metal welding element has suitable mechanical
resistance and conductivity properties.

The welding element is heated to enable welding and

25 cutting of the coating material. Preferably the welding
element is heated to a temperature of from 100 to 300°C,
more preferably from 110 to 200°C and most preferably
from 120 to 165°C. The preferred temperature needs to be
sufficient to weld and cut the coating material.

30 The welding element i1s applied to the region of the
coated binder wherein the binder has been removed by the
pair of dividing elements and the two layers of coating

material are adjacent to one another, for a period of



such as pol ytetrafluoroethylene. Alternatively, a sheet of non-stick

mat eri al, such as polytetrafluoroethylene film nay be positioned between
t he wel diwQ 212158380 and t he coated binder. This hel ps t @CauErRa2adisesi on of
the 10coating material to the wel ding el egrent. The wi dth of the

wel ding el enent at the point where it contacts the coated binder is
preferably from0.5 to 19nm nost preferably about 6mm This w dth nust be

t hi nner than ttllrﬂé &éjﬁ_fﬁétl\ﬁé@n tone&edivicdich g v éﬁ’énftté“ol ﬁatyﬁ§sl§5p€r?atlng
configurationader8a1l.f tidg ggRhelMeen tihe diviidikg element is% 10my the
wi dth of the welding el enent should be | ess than 10mm Preferably the
step (b) in tle spcocess oforeh@riedeertilon feonprd $@s ¢ ke domdsher step of :
20(iv) renoving t | di l. nt and.the i.r.of diyidn l. nts from
t he coat ed bi nder ?%a\r%ﬁerg %Pﬁllﬁ%%tthg%pgihre 5?8%%% Phgt\é er“f%rllfe’%% o the

cl osed confi gureatcn@n.i sApt affeafagrigblopatetdeps thi o henHs\w)i cr ed=efeat ed t o
provide a plurality of coated hinder units. 25In a preferred enbodi nent of

t he i nventi oifihéSpPededs e HHyosmated 1SBch t Rt raAde VGdant %t iS8§ S5

coated bi nder, sunids SR b&peduged Al-ra i ghar, Jate rand Wy ARt il
reproducibility. In one enbodi nent, the apparatus of the invention is
stati onary ard ltthe rewatced F3GHItidercd Hefrageno thive wagpdmnat @s ehyend o ng
belt. In another enbodi nent, the_apparatus of the.inventiaon, preferably in
the form of T IS 2ok Ca PHP 7l v g " BT “Hid Weriiaig OB Srerre i
mounted on aJdwxaab] eaW0rdQ12/-1683B0RCTCER20 /060820 - 14 - belt. The
coated binder may be carried on another noveable belt and fed to apparatus
of the invention. TPPgiiret: Sholscavpreferr 6dcBrpSdPreRPSoPCLRE HPFaFat us

and process q& %%%t%%%%n%%%nCGEQ%daQH%B%EU%s preferably from 0.5 to

19mm, most preferably about 6mm. This width must be
thinner than the gap between the dividing elements in the

15 open configuration, i.e. if the gap between the dividing
elements is 10mm, the width of the welding element should
be less than 10mm.

Preferably the step (b) in the process of the
invention comprises the further step of:

20 (iv) removing the welding element and the pair of dividng
elements from the coated binder, and returning the pair
of dividing elements to the closed configuration.

And preferably, steps (i) to (iv) are repeated to provide
a plurality of coated binder units.

25 In a preferred embodiment of the invention, the
process is automated such that large gquantities of coated
binder units may be produced at a higher rate and with
optimal reproducibility. In one embodiment, the
apparatus of the invention is stationary and the coated

30 binder is fed to the apparatus by a moving belt. In
another embodiment, the apparatus of the invention,
preferably in the form of multiple sets of dividing

elements and welding elements, is mounted on a moveable



5(1) of the invention is positioned above the coated binder (2) in figure
1(a). The apparatus has a pair of dividing elenents (3) and a wel di ng

el enent (WP.20hes3s0at ed bi nder is supported on a pl atforeT(EPRo12Bs6@20 fi gur e
1(a) to figure 1(b), the pair of dividingselenments 10(3) is noved downwards
in order to contact the coated binder (2). Fromfigure 1(b) to figure 1(c)
the pair of dividing elenents gﬁ) is moved froma closed to _an open

confi gurati oS litther eby FERGFENG BITdeM e o £r&dicon °0F 3 We "Edat ed bi nder

(shown as (Bloveliam Hequr &l Bedt @ o164aure vl A the ielding.el ement (4)
i's noved downwards such that it is applied to the region of coated binder
(6) wherein bi ndeFlhasebéernheeroretrelfarrhids emegilanentwotl apers of coating

material are no jacent, and these layer.s becaone welded in t st ep shown
in figure 1(3%@%%%%%EEQICGF%%GS@ g%ﬁ%%%éjﬁggh6&§“an3?%éﬁgg%§§%ﬂ%mt of

t he appar at usland proeessivehttie iiryventsian.ontae sappar athes dok)ceaf t he
invention is made up of a nunber of sets of dividing el ements and wel di ng

f
el enents, nmotHteE o Zd Bé t19FFE 3580at ed i REELTEINS LeSuppdited By

anot her belt and d:$,f ed e fche @pparat Us wehkiing eleﬂén&uW@¥3 shews anot her
enbodi nent of the apparatus and process of theinvention. The apparatus (1)
of the i nventdoerteds bstnatsironar wurThve tecatoed abicddert of2) (59 .30Supported by a

novi ng bel t dis fed.tot appar S ) . The coated hinder units
pr oduced acc%ﬁ@ﬁﬁ& Eéaﬁhgﬁhgﬁﬁg'eo%%%ﬁé &%%éﬁ?ﬁgnogrg%ﬁﬁiiﬁﬁ‘fqggﬁﬁﬁﬁed

w t h1o0WO 2012/336838aRCHIERRAT2/2060820 vrier tag@ioegale theprovtdel asphal t.
The asphalt can be used to form asphalt pavenent in conventional
pavenent - | ayifHgIsrodedses Fgrmalfterrat ilVély teart Weirgséd G)n th6i mieng prfocesses

such as formngjQit S 1ReWeen Ghe ;9aps-Ret Weekh 2 closed to an open

configuration, thereby removing binder from a region of
the coated binder (shown as (6)). From figure 1(c) to

15 figure 1(d), the welding element (4) is moved downwards
such that it is applied to the region of coated binder
(6) wherein binder has been removed. 1In this region, two
layers of coating material are now adjacent, and these
layers become welded in the step shown in figure 1(d) and

20 are cut.

Figure 2 shows another embodiment of the apparatus
and process of the invention. The apparatus (1) of the
invention is made up of a number of sets of dividing
elements and welding elements, mounted on a belt. The

25 coated binder (2) 1is supported by another belt and is fed
to the apparatus (1).

Figure 3 shows another embodiment of the apparatus

and process of the invention. The apparatus (1) of the
invention is stationary. The coated binder (2) is

30 supported by a moving belt and is fed to the apparatus
(1).

The coated binder units produced according to the

method of the invention are suitably combined with



5pavi ng stones or cobbl estones. Exanpl es The invention is further
illustrated by neans of the follow ng non-limting exanples. An apparatus
subst ant iaDI2g12za8838hown in figure 1 was 10assenbl ed. ThePdirEPdéngo@enent s
were V-shaped and nmade of steel. The wel gding el ement was al so made of
steel. The apparatus was used to divide a rod of coated binder into coated
bi nder pellets. The rod had been nmade hy cao-extrusion of binder and coating

material . ThEIHRIETWaS PELVEES- 296 Griade it Grign2 aithg P8 Peivét &t i on of

160- 220 dmm at, 2P Gsphke tCRRLIREG nratier Iahn RS i3 lawdensidny -nekyethyl ene
(FT5236 available from Borealis). The anount of coating material as a
wei ght per cetrage sslest lve Bilttgmen tias 13, 3wodoe20keshaet JOfLPPTRE fil m was

pl aced between t paratus and the rad.of coated binder. The.dividing
el enents wer grﬁecgteses%% gsﬁ%lthl &q &%rglggatj%&%sn%%rw%ﬁél r?gl\%e Eor]%%é:wcel%élsed to
an open conf ipguriaty eoricereby dueimessitogeli.t umen from a regi on of 25t he
coated binder. The cycle tine was approxi mtely 6 seconds. The inventors

found that aléMpeesture of 120C was insufficient to nove the bitunen, but

when the dividi ngrgkenents cwene at s1306.0r 11406 Lheqdiyi dicng sebements
successfully renmoved bitunen froma region of 30the coafed binder.

The wel di ng éloddentingas capplimed itny texemedgison of the coated bi nder wherein
t he bi nder had been renove eI.erﬂ%nts anq the two

_ n by tge pai r._of di_vi di ng N L
ayers of coating WO 2015/ T68380PET EP2013/ 660850 16 * RRTer lal er e
adj acent to enrecamather, Thheeby delodicn@rama sC uictrien ¢ -tshe Jeso alnaly elzsicof
coating material. The tenperature of the welding el enment was 165C or 170C.
0of steel. The welding element was also made of steel.
The apparatus was used to divide a rod of coated binder
into coated binder pellets. The rod had been made by co-
extrusion of binder and coating material. The binder was
15 a 160-220 grade bitumen, having a penetration of 160-220
dmm at 25°C. The coating material was a low density
polyethylene (FT5236 available from Borealis). The
amount of coating material as a weight percentage of the
bitumen was 3.3wt%.
20 A sheet of PTFE film was placed between the
apparatus and the rod of coated binder.

The dividing elements were heated, applied to a
coated binder and moved from a closed to an open
configuration, thereby removing bitumen from a region of

25 the coated binder. The cycle time was approximately 6
seconds. The inventors found that a temperature of 120°C
was 1nsufficient to move the bitumen, but when the
dividing elements were at 130°C or 140°C, the dividing
elements successfully removed bitumen from a region of

30 the coated binder.

The welding element was applied to the region of the
coated binder wherein the binder had been removed by the

pair of dividing elements and the two layers of coating



Repeat ed applications of the dividing el ements and 5wel di ng el enent
successfully divided the coated binder rod into coated binder pellets. The
coati ng Iwgenr12omwsishe coat ed bi nder pellets was subst ant iParipp2@ionpiset e and
the coated binder pellets were not subjegct to aggloneration. 10 WO

2012/ 168380PCT/ EP2012/ 060820 - 17 - CLAIMS 1. A nethod for preparing a
plurality of coated binder units wherein each of the coated binder units
conprises a CGrETSR la "Birdé JEGE0ed Wi O Sa RS Tof OGS g "retCeri%l , whi ch
net hod conprises e i$ieR$ Ot (@) oW didg ta nepated inder pwhi ch
conprises a core of a binder coated with a | ayer of coating material; and
(b) divi di ng tehweeeated ifndére imetlelinive eplemealti tipsofl 6Soat ed bi’Ader units by
(i) applying a pair of dividing cleqents o the coated 10ainder, (i)
noving the pair o grvi I'ng 3Ilerren S'from a ¢l 65ed ¢o firguration to an open
confi gur at i one ltdierely cremvisng dehe thilnded ifriomca thegicon tefd thedeeat ed

bi nder such that two | ayers of coati ngl material are adj acent to one

15anot her; af®d G5O CAFHISY Rg "4k PHAG el -engft COAHET dGiVeR OF the
coated bi nder.whesei iR bidides has been semved 1By dhe 1RRld 0fs ding di ng
el ements and the two | ayersS of coating material aré adjacent to one

anot her, t hercelgy ageldindg rame 12@¢5t ticrg v tswl Jleayerts efydoateinag ieet.er i al .
2. A method according to claim1, wherein the binder is a bitum nous binder
or is a synthetic binder conprising a resin, an oil and optionally a

pol yner .



25 3. A nethod according to claim2, wherein the binder is a bitum nous

bi nder. 4. A nethod according to any preceding claim wherein 30the

coati ng reDeni2alesiss a pol ymer or a blend conprising at PeagP2&0wed2pol yrer .
WO 2012/ 168380PCT/ EP2012/ 060820 - 18 -_5;7A nethod according to any
preceding claim wherein the dividing elenents are heated to a tenperature

of from25 to 140C. 5 6. A nethod according to any preceding claim
wherein the welding el ement is heat édh—@—at—t%’é@erature of from 100 to 300C.

107. A met hod according to any preceding claim wherein step (b) further
conprises the step of: (iv) renoving the welding elenent and the pair of
di vidng el enént s f Pomethedcdatredtrbiradeng anglvespdifivngft keapeaidr ahdgicvi di ng

el enents to the.cl osed configuratd on. 15 5 AN arat.us, for_pr. ring a
plurality of uglolé:tseal eelrr? er eﬁ% %flvw%glreei]cr?aé%gh bolfn%t Te u%&%tse(foﬁr}p% gS%asur% ts
conpri ses a core off a hinder coatted wiitth a llayer off coatdimg matteriall,,
conprising: 20a pair of dividing elenents having a closed configuration and

an open conf i"Guiat FEH D AhiCOREFeY S5e TaFpISité® St @t he coat ed bi nder and noved
fromthe closed centigunali ancbacthergoparconkiigurahiensckhar eBy.er grovi ng
the binder froma region of the coated binder such that two | ayers of
a binder coated with a layer of coating material; and
(b) dividing the coated binder into the plurality of
coated binder units by
(1) applying a pair of dividing elements to the coated
10 binder,
(ii) moving the pair of dividing elements from a closed
configuration to an open configuration, thereby removing
the binder from a region of the coated binder such that
two layers of coating material are adjacent to one
15 another; and
(iii) applying a welding element to the region of the
coated binder wherein the binder has been removed by the
pair of dividing elements and the two layers of coating
material are adjacent to one another, thereby welding and

20 cutting the two layers of coating material.

2. A method according to claim 1, wherein the binder is
a bituminous binder or is a synthetic binder comprising a

resin, an oil and optionally a polymer.

25
3. A method according to claim 2, wherein the binder is
a bituminous binder.
4, A method according to any preceding claim, wherein
30 the coating material is a polymer or a blend comprising

at least 50wt% polymer.



25coating material are adjacent to one another; and a wel ding el enent which
may be applied to the region of the coated binder wherein the binder has
been renoweadotizyiesise pair of dividing el ements and the tROTIERZ@2®6@R0 coat i ng
material are adjacent to one another, thegeby 30wel ding and cutting the two
| ayers of coating material. 9. An apparatus according to claim8, wherein
the apparatus is nounted on a noveabl e belt.

5. A method according to any preceding claim, wherein

the dividing elements are heated to a temperature of from

25 to 1l40°C.

6. A method according to any preceding claim, wherein
the welding element is heated to a temperature of from

100 to 300°C.

10 7. A method according to any preceding claim, wherein
step (b) further comprises the step of:

(iv) removing the welding element and the pair of dividng
elements from the coated binder, and returning the pair
of dividing elements to the closed configuration.

15
8. An apparatus for preparing a plurality of coated
binder units wherein each of the coated binder units
comprises a core of a binder coated with a layer of
coating material, comprising:

20 a pair of dividing elements having a closed configuration
and an open configuration, which may be applied to the
coated binder and moved from the closed configuration to
the open configuration, thereby removing the binder from
a region of the coated binder such that two layers of

25 coating material are adjacent to one another; and
a welding element which may be applied to the region of
the coated binder wherein the binder has been removed by
the pair of dividing elements and the two layers of
coating material are adjacent to one another, thereby

30 welding and cutting the two layers of coating material.

9. An apparatus according to claim 8, wherein the

apparatus is mounted on a moveable belt.



