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METHOD FOR TRANSPORTI NG SEM - PROCESSED RUBBER Thi s
invention relates to transporting goods, for exanple
WO aiberq74parti cul arly, but not exclusively to PCT/GB2004/003230
transporting goods which can alter their state during
transportation to becone unusable or such that they
requi re processing after transportation to nake the
goods usabl e. Rubber is produced by tapping the |atex
of the tree Hevea brasiliensis. The latex flows into a
col l ection f where it is
passed to éﬁggﬁJ&ﬁ%?%ﬂﬁ?&%@gggf%pgg“PQ%%%Pﬁ$§%E%ke.
Water is rolled or pressed fromthe cake to provide a
dewat ered cake of fresh rubber which has the
consi stency of plasticene (RTM. The cake, which may
be call ed sem -processed rubber, is then transported
to the end users for further processing such as

cl eaipinGvatBndeliddid fadpofigNgodad! IR ixaRpRCRDBES JHicularly,
be used to provide rubber having the techni cal

hagiaek Qi i - i
ENISCHALLAN B, EgRIY 25 S Y80 46, A0 s i

traR5SHGbn {0 ib8EAAL | YnusbBR bRt &ich Wit NREY elyBife f hreBeadigd after
trees in South Anmerica, although today over 90% of the

traf¥Bbdrehtion RAhkSthe'ddblS isapgres from plantati ons of
rubber trees in South East Asia. t is usually

classified into one of several classes, TSR
(Technical ly Specified Rubber), sheet rubber (such as

RSS Rubbbb Regrodi®desy ®pRigs trer Iafé';?%f'tihléi tfeeDHbRSh %%#féﬁails. The

pal e crepe and speciality rubber (o ext ended natura
latex BORS into a collection cup from the tapped tree from where it is passed to a pan

where it coagulates to form a cake. Water is rolled or pressed from the cake to provide

a dewatered cake of fresh rubber which has the consistency of plasticene (RTM).

The cake, which may be called semi-processed rubber, is then transported to
the end users for further processing such as cleaning and drying in an oven. Further
processes may be used to provide rubber having the technical characteristics
necessary for, say, vehicle tyre production and to thereby form the rubber into the end

product.

Originally, the latex was harvested from wild trees in South America, although
today over 90% of the world’s natural rubber comes from plantations of rubber trees in
South East Asia. It is usually classified into one of several classes, TSR (Technically
Specified Rubber), sheet rubber (such as RSS - Ribbed Smoked Sheets or ADS — Air
Dried Sheets), pale crepe and speciality rubber (oil extended natural rubber,

depolymerised natural rubber and so on).
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depol yneri sed natural rubber and so on).Mst rubber
produced today conforns to the TSR schene and is
w@e@deth7accordi ng to the type or kind of rubbePCT/GBR04/003230
CV, TSR L, TSR 5, TSR 10, TSR20). Further, each major
rubber producing country has,its own schenmes for
further differentiating or subdividing the rubbers of
the TSR schenme produced therein (SIR - Standard
| ndonesi an Rubber; SMR - Standard Ml aysi an Rubber;
STR - St andard Thai Rubber; SVR - Standard Vi et nanese
Rubidqst rubbgr W%%@??é‘yr@ﬁlﬁr%stotﬂ‘@tTtsﬁeS@hﬂb‘ﬂfé@nﬁs‘S graded
transported in standardi sed gackagl na of 33.3 or g
acgeding fodhe tgrsnokkipd of xulpaity SR @pptaRiln ToR petl®f é@»eT R20).
with thirty six bales on a crated or shrink-w apped on
Fugthgr, a8REAr H‘aﬂzpdl [ubpeg (Pr@qL\PQQaCE‘H’HEYe has Zts @Wnlzé'@j?"%?j fagstyrther
rubber. consi sts of deliberately_coagul ated rub
diffgrentiading b A dividing teg r‘{?@eﬁs‘i’fﬁbe di %@hememsd\a%ﬁ%@ﬁr%@"? -
sheets are dried in the air. The sheets are th
S’f@'?d@d‘édm%?aamﬁ@@ehﬁ'w Ryr Rengant Mafasig Bkbbtteﬁeﬁﬂ'R Standard
ol or, conS|stency and observed inpurities. The pure
THRCRapbes - SIRMIAS NEaPEre Fapeorete SPB SCh@@eurgqu'res “hat the
transported in standard TSR ack ‘{Sdesn gnat ed S/IB f
rukhesiig r%ﬂP@%?d EotiRndardisry EﬁCka 869{3 ©S9E 5E§alb@'el§f(0%333§><670x
ar 35 k in conventi opal bal e of 111.11kg. A
178,ming wigbpedia Paligtiviens ot Fh'rﬂz%es PRleS A & REES b Siishrapped
when é tgqja due to ext nsj ve cross |inking)
on g gjgatard palict &eive aske siEf Al 1€ kdns are tires, tank
liners, industrial products, etc. RSSis general 'y
nore difficult to process than TSR Pal e crepe
consists of carefully collected fresh liquid |atex,
del iIRES atbbklconsists of deliberately coagulated rubber sheets, completely dried

using smoke. In ADS rubber the sheets are dried in the air. The sheets are then graded
into three main grades according to their color, consistency and observed impurities.
The purest is 1RSS S/B, then 2RSS S/B then 3RSS S/B. RSS is transported in
standard TSR pack (designated S/B for small bales) consisting of a compressed bale
of 33.3 or 35 kg or in conventional big bale of 111.11kg. A crate size is about 1200 or
1260 Kilos. RSS are used when extra tough (due to extensive cross linking) rubber is
needed. Some applications are tires, tank liners, industrial products, etc. RSS is

generally more difficult to process than TSR.

Pale crepe consists of carefully collected fresh liquid latex, deliberately
coagulated and (sometimes) bleached, milled to produce crepe of a thickness
corresponding approximately to standardized thickness, either thin or thick. There are a
number of grades available with the purest being 1X Thick Pale Crepe (1XTPC) while

the most popular is 1 Thick Pale Crepe (1TPC). 2 Thick Pale Crepe is also available.
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coagul ated and (sonetines) bleached, mlled to produce
crepe of a thickness correspondi ng approxi mately to
wGar@stai7add zed t hi ckness, either thin or thick.PdieB2004/003230
are a nunber of grades available with the purest being
1X Thick Pal e Crepe (1XTPC) g\lni | e the nost popular is
1 Thick Pale Crepe (1TPC). 2  Thick Pale Crepe is also
avai l abl e. Pal e Crepe is usually sold in 25 kg bal es
Palp Greppispiualy $rid kedd satales wWitha3zbalpappetedainigedkrajed pallet of
suitable for Ocean Contai ner shipping. Pale Crepe is.
800kasl isHitatly fppPreai i eantaingre ghiPaINgs UTRIe | BEePef dotusedr in FDA
cements and adhesi ves, and any application that o
appleationasmpdigaltsupdiies; foodwearn cenents aad ddjedivesy ebg @ny iagplication
Many end users of natural rubber are located in the
thajreieitpsdicht edorpswaghsied #nd 3apdRrapetiesur ope.
Transportation of rubber, by ship, from South East
Asia to Europe or the United States will usually take
fromone nonth to six weeks. The tenperature in the

hol dvighy and Dséts iof nhipdl ¢abteY abe IdRUted- in hE URBed 8tilfes of America,
transportation, and in such a chilled environnent, the

JapHR A EREES TeawpoRabnhGrdstrabdsisip ydraldousatafMsia to Europe
within the rubber can, and does, occur. The rubber is

oruné! SmRe @ Stated WilltusGaIBL ke frBinSorRIMAGIRA S0 8k weeks. The temperature in
crystallisation continues or is conpounded when the

thé Wblaedt al shifsik AfpRchlipbelolieiodest i nation port in a cold
war ehouse or factory, before being delivered to the

end-user. Rubber is a known insul ator and, therefore,
has a | ow thermal conductivity, i.e. it |osses and

gai rsurrepduck @iayisSdriibiy,-and i0EOEH a thilléd EfVirohfent, ted@bber cakes
back to its usable state, it is necessary to slowy

cdmgamd héeleh bbb eFystalisabisrivithif thedrubB8r €ar\eAd daef&ce@d TRE rubber
about

is unusable in that state. This process of crystallisation continues or is compounded
when the rubber is stored at the destination port in a cold warehouse or factory, before

being delivered to the end-user.

Rubber is a known insulator and, therefore, has a low thermal conductivity, i.e.
it losses and gains heat very slowly. In order to alter the rubber back to its usable state,
it is necessary to slowly heat the rubber to about 70 to 180 °C over a period of about
three days to three weeks depending on the type of rubber. The heating causes the

rubber to soften and for the crystals to dissolve.

Clearly, it is inconvenient and expensive for the end user to have to hold a, say,
ten-day stock of rubber whilst it is being transformed into a usable form. It is also
expensive to complete the transformation. Thus, time and money is wasted in holding

and transforming the stocks, extra warehousing space and energy is also required as
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three days to three weeks dependi ng on the type of
rubber. The heating causes the rubber to soften and
w0 200sphg4crystals to dissolve. Clearly, it i s PCT/GB2004/003230
i nconveni ent and expensive for the end user to have to
hol d a, say, ten-day stock of rubber whilst it is
being transfornmed into a usable form t is also
expenS|ve to conplete the transformation. Thus, tine
W%rh @sneapigl invegimanddni henelpah sgd aFPRiSQﬂ“&hsfP%'rﬁdn&) tCﬁ@Plete the
cks, extra warehousing space and energy is also
t“F@ wabien-aswel | as capital investment in the plant and
personnel required to conplete the transformation.
Accordingly, it is an object of this invention to
provide a nethod of transporting goods such as rubber
whi cAeeRidindly. didfa @@ qbirst of this 'ﬁﬁ%f‘t'@f’ B PFovidecay meélapdmf transportlng
convert the transported material back into a usa
9908 AU @8 fuPberawhisla Il drduce dhe dimenan eéfprt Jegtad '@fCQ'T'{@"t the
i nventjon praovides a nethod of transportin
trallsRerisst 'Eé‘@géleti?ckdﬁ%éﬁjsa'?'ﬁéorﬁ’e‘m?@dt *&?rﬁﬁef‘ﬁeﬁ@erﬁ%catl ng
the sem -processed rubber in a ship and supplying heat
to the sem - processed rubber during transit to prevent
solrgrfrcatron of, and/or crystallisation in, the
senmi BW)E%%%EQ( the, mgptrorwrgwd @}eltr;qqgafltr@nsporﬁng semi-processed
0 |f|c it wll be upderstood that what is
fUﬁ'%%{nth? @%%(ﬁ CRApPEising |'9cating dgﬁ.%%g“&m@ﬁ%c{ sylbey arl | %ghip and
& ubber, mhrchcﬁo Id result in the rub
SURBYING elab e ReMIPE eS¢t BIPBRGAYING Fansitde Prryent §%Jg¢'f!9§t'°" of,
the en render the seg1 rocessed r ubber

Lt
anglo sRstelisaieringthesemi-aroceesas i "o supplied to the

sem - processed rubber so that it |s

When referring to solidification, it will be understood that what is meant is even
partially hardening or crystallization within the rubber which would result in the rubber
having to be heated at the end of its journey, say by the end-user, to render the semi-

processed rubber usable.

Preferably, sufficient heat is supplied to the semi-processed rubber so that it is
held at a temperature above 25 °C, most preferably in a range of from 28 to 35 °C, and
even more preferably in a range of from 30 to 33 °C. In fact, the desired temperature is

32 °C, although variations within the above-identified ranges are acceptable.

The heat for heating the semi-processed rubber may come from heat re-
circulated from the ship engine. The heat may be provided by a heating blanket placed
over, under, around or otherwise adjacent the semi-processed rubber. A container, in

which the semi-processed rubber is located in the ship, may be a heated container.
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hel d at a tenperature above 25 C, nost preferably in a
range of from28 to 5 C, and even nore preferably in a

wo 209010fi4 from 30 to 33 C. n fact, the desiredPCT/GB2004/003230
tenperature is 32 C, although variations within the
above-identified ranges are acceptable. The heat for
heating the sem - processed rubber may cone from heat
reC| rculated fromthe ship engi ne. The heat may be
pr oVieRidNBY bg Cﬁfésieﬂrf@orm%ﬁeemﬁwae@w%we ‘Mﬁfééf”h'Ch is drawn
around or otherw se_adjacent the sem -processed

thquﬂs dhe engips, i 5901y Thetweler BRY theedissstad. thrasgb 4 ghip to where it

ber is located in the ship, may be a heated

m@b U HHRYITHRIRES ARANSE *elr}eékihécFem*'@Fﬁqeﬁ%f’deWQPWeQﬂl% iaste heat
usi g the water which is drawn through the engine to
MRYiso pe utifgedt water may be directed through the ship
to where it may flow through pipes or panels to heat
the sem - processed rubber. O her waste heat may al so

St iy e, PERCter101a RoateEhaTIsat latiaat orodiativaisd fg heated air
th?@ é%'s,acirﬁu elof 6ip SR BB 19 4P RIS Beyugher 1 Stored for ansport,
NEEAPHCa HTEIY: GRREHDS 6ty B RERE Sectioal convecton

bl anket orgﬂ‘écﬁt ed container is used only a | ow current

hegiels, Mgy Be is required as the requisite

tenperature is only marginally above anbient.
Therefore, the energy required to maintain the r ubber

[ na ocessed, state
exceb i T AEharsBR Ger IR RyaennL Gpt; B oGt brathg alaraent i
requnred gs t%%%gcsflﬁgter tlépn%%rature ISa only marginally above ambient. Therefore, the
energy required to maintain the rubber in its original, semi-processed state is not

excessive.

The method may further comprise storing the semi-processed rubber in-a
covered warehouse or storage facility at a destination port, the warehouse preferably
being maintained at a temperature sufficient to prevent the rubber from solidifying

and/or crystallising during storage.

The method may further comprise transporting the semi-processed rubber to an

end user in a state which is usable without requiring further heating.

A second aspect of the invention provides a method of supplying semi-
processed rubber to an end-user in a usable form, the method comprising tapping latex
from a rubber tree, forming a cake, transporting the cake to a local processor for semi-

processing and subsequently transporting the semi-processed rubber cake to an end
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covered warehouse or storage facility at a destination
port, the warehouse preferably being maintained at a
wao esopetEsur e sufficient to prevent the rubber PEDGB2004/003230
solidifying and/or crystallising during storage. The
met hod may further conprise transporting the
sem - processed rubber to an end user in a state which
~is usable wthout requiring further heating. A second
usgk gad tengkrinch af e ek AT Ao Brrden %'t‘?‘fo“dygﬂssfeﬂbl"yi“ﬂ@ cake
sem processed rubber to an end-user in a usable form
during thedlirpland(es $eeenst trRpspariiongterat ex from a rubber
tree, formng a cake, transporting the cake to a | ocal
processor for sem processing and subsequently
transporting the sem -processed rubber cake to an
endus EHrdagrpeehQiuthe davantian providesa eeiinssointrnspartine olig goods
that crystals formin the cake during the first and/or
whose Siale 15 BiRBp & aliari dwng trapsportation. tae Bghadk camprising maintaining
i nvention provides a nmethod of transporting solid )
the;9eads whastemperaiee; of p e foo3%° e efuring irangportation by supplying
transportation, the nmethod conprising maintaining the
heglssiqair ig the 9qads disiauneat Geclaimesh fozsn the BEME roRMer 9 the means of
transportation by supplying heated air to the goods
transporiitiRBat recl ai med fromthe prime nover of the neans
of transportation. Preferably, the goods are
sem - processed rubber. Preferably, at |east part of
said transportation takes place on a ship and said
trarFé’B(?ﬁbiX'i%?ﬁ]g?Pé’éﬁée pemMiypregessed RIGDGF-t ner aspect of
the invention provides a nethod of supplying
sem processed

Preferably, at least part of said transportation takes place on a ship and said

transportation means is a ship.

A further aspect of the invention provides a method of supplying semi-
processed rubber to a user, the method comprising storing the semi-processed rubber
in a location which is maintained at a temperature to prevent or at least inhibit the

hardening of, or formation of crystals in, the semi-processed rubber.

A yet further aspect of the invention provides an inflatable bag or bladder sized
and dimensioned to be located adjacent the wall of a hold of a ship to insulate said

wall.

Typically, the bag or bladder will have a thickness, when inflated of from 5 to 50

cm. A plurality of bags may be used to cover the walls of the hold of a ship.



10

16

20

25

rubber to a user, the nmethod conprising storing the
sem - processed rubber in a location which is

woreiosvaiTmed at a tenperature to prevent or at PEEEB2004/003230

inhibit the hardening of, or formation of crystals in,
the sem -processed rubber. A yet further aspect of the
invention provides an inflatable bag or bladder si zed
and di mensioned to be | ocated adjacent the wall of
hol dN dtis gPeHiGalIeR WhREISIrencsais dnafis o semjprecessef rulbh@r, rubber
or bl adder will have a thickness, when inflated of
Cak?%h@'ss gad Hie like, itavilh pa uRdersipodfthaast impnepat is sy forg of semi-
cover the walls of the hold of a ship.n this
Pr%??e“é?q rebker Whichtie fizble & ehangedtsi %atﬁ'détg fgharden or crystals to form
em - processed rubber, rubber cakes/bales and the
th?'ieI@éWhPE‘ fRAN$AOMSE. under st ood that what is meant is any
form of sem processed rubber which is liable to change
its state (e.g. to harden or crystals to formtherei n)
when transported. n order that the invention may
mor &N ALK, it oBe sinyeHion; mayi he masg, thLy &REETEIQ98q mowlkmagw be
of .exanple only and with reference to the acconpa
explaingdRyvay of expmele: oty gt with referenceyiorthp é@@qmr@rvln@wy ryings, in
1 part of a hold of a ship; and Figure 2 is a section
W'H‘F'Eng line X-X of Figure . Referring to the Figures,
there is shown a wall 1 of a ship which defines at
| east part of a hold 2. Located within the hold is a

plurality of stacked crat 3, each c I ni ng rubber.
Loc %‘Heét'sﬁlﬂ’grstpéﬁwe '?WOF Baréf’g%!@mgf‘)?@rs PPe8N® js a
heat_.exc

Flgureg g sectlon along line X-X of Figure 1.

Referring to the Figures, there is shown a wall 1 of a ship which defines at least
part of a hold 2. Located within the hold is a plurality of stacked crates 3, each

containing rubber. Located at the centre of the stack of crates 3 is a heat exchanger 4.

An insulating material 5 is located adjacent each wall 1 of the hold 2. In Figure 2
the insulating material 5 is an inflatable bladder or bag 6 which is filled with a fluid
which is usually a gas and is typically air. The walls of the bladder or bag 6 will typically
be made from a polymer or other material which has a low thermal conductivity. The
bladder or bag 6 may be inflated using pumps or using the fan or blower associated
with the heat exchanger 4. The bladder or bag 6 may extend over the whole of the hold

2 or there may be several bladders 6 which cover a section of the hold 2.

Other insulating materials 5 may be used such as curtains or drapes and the

like, the main characteristic being that the insulating material is removable or
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An insulating material 5 is |ocated adjacent each wall
1 of the hold 2. n Figure 2 the insulating material 5
w0 g00ak0147ad | at abl e bl adder or bag 6 which is fiPCEGBMOIN03230
a fluid which is usually a gas and is typically air.
The walls of the bladder or pag 6 will typically be
made from a pol yner or other material which has a | ow
t hermal conductivity. The bl adder or bag 6 nmay be
coflapsitle ece dhe gopdmpave pesryi oighefae heruands Areweamoved from the
associ at ed with the heat exchanger 4. The bl adder or
shipgyhedgay extend over the whole of the hold 2 or there
may be several bl adders 6 which cover a section of the
hold 2. O her insulating materials 5 may be used such
as curtains or drapes and the Iike, the main
c harkitveatersfrqre tfl?eﬁ;mlgsseﬁame,twer PISEIgiNG AgMhicE shayn) u%pumped
renovabl e orcol | apsi bl e once_t he goods have been
toies beat axpRangsbd yvhereit healmwire dhe herled vl is Hieh' %stﬁl@ﬂltad zbout the
Hot water fromthe ship' s engine, boiler or en
haldg Heipa e RIRwargr fam (19t ﬁb@ﬂ")t"%“‘ihﬂ'é opgkativaly @ d WIth the heat
where it _heats air. The heated air is then distributed
exsb@merﬁhé’hﬂcﬁwozb@whsrwwvw Watf%ﬁh?\“}ﬁ!@f 4s ppirdjcated by
which is operatlvel y associated with the heat
argWSHANYEt blaws the hP%{‘ﬁd G iptooterhalg 2was idicatek by ?ﬁ@Wﬁ &at’” this
exchanger 4, as indicated by arrows A, and bl ows
Waﬁ’et{i'ﬁe%“%i?'?'t t?ﬁ‘Pﬁrat“H@ imdreihold s mapfanedert ENGI @\HE? Bh‘Ch will
n this way the anbi ent tenperature in the hold 2 is
Prﬁ*é?r\%@{ﬁﬁ@'éat&%" | ﬂieeWBB?ract%‘ ansghin &g Glpfes %?%W%Pﬂve 25°C.
crystallization in the rubber contained in the crates
3, say above 25 C. The position of the heat exchanger
4 is_not limted to the centre of the hold 2, as
showH1€ RasHiGR#T t ?]etheﬁ?ﬁﬁx%‘é”%%fﬁ ignof initade dhe prntreefthe hold 2, as

excha 4 at the side of the hold 2
hown. Ingged it may be easier to place the heat exchanger 4 at the side of the hold 2

which would decrease the complexity of piping the hot or heated water to the heat
exchanger 4 and piping the cold or cooled water from the heat exchanger 4. In
principle, the heat exchanger 4 will be more efficiently employed if it is at the side of the
hold 2 at the closest position to the engine room or other source of heat exchange
medium. This may lead to a concomitant reduction in the constancy of the heating of
the hold 2 but this may be more than offset by the increase in the ease of loading the
goods, the temperature of the heat exchange medium as supplied to the heat
exchanger 4 and the complexity of retro-fitting or fitting the heat exchanger 4 into the

hold 2 of a ship.

In use, the rubber, located within the crates 3, will be loaded into the hold 2 in a
conventional manner. The inflatable bladder or bag 6 will be inflated and the heat
exchanger 4 will commence operation. The combination of the heat exchanger 4 and

the insulating effect provided by the bladder or bag 6 will prevent the rubber within the
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whi ch woul d decrease the conplexity of piping the hot

or heated water to the heat exchanger 4 and piping the
w@lodooi74cool ed water fromthe heat exchanger BCT/5B2004/003230

principle, the heat exchanger 4 will be nore

efficiently enployed if it ig at the side of the hold

2 at the closest position to the engi ne room or ot her

source of heat exchange medium This may lead to a _
craicd PiaAxParienting iambien temecigbnes dssythan 26nTC, sk thaepby will

of the hold 2 but this may be nore than offset by the
PreMet sbrstaliizatiomer hagdening of thaaibkgr-t he goods, the

tenperature of the heat exchange nmedium as supplied to

t he heat exchanger 4 and the conplexity of

retro-fitting or fitting the heat exchanger 4 into the

hol dThe beatgxchanger 4 mayede faplaced pitbrconyesdian dgalfrg e blowers, for

the crates 3, will be loaded into the hold 2 in a
oRgRRRqcHica] craYRslien healers o Rlewdrse Alruadvaly g asigifiopally, the
will be inflated and the heat exchanger 4 wl|

wRighiremdbe gpeipatPYn or pHier beahexshangsmeiuphmay dgipumped through
exchanger 4 and the insulati nlg ef fect provided by the .
oA € GratgRidoree X @mple. gPevrs Relowand/Qrhsares) the pipes or conduits
thecrates 3 from experienci ng anbi ent tenperatures
aqtigg &s raipiorsHo Mmainialy the isnansyatilie of the BiPBRE
crystallization or hardening of the rubber. The heat
exchanger 4 may be replaced with convection heaters or
bl owers, for ex&rq)l e el ectrical convection heaters or

bl o St?eaA' ter FERer Y GUitabigi MegRal Mpy PReUsRt e PABIFHIAY
S e LR e LR
ke tyebeftda Parbie robstaim AT RSP TSP Begoolpwater
usregqg %crx')l the engines is pumped to the hold 2 to act as the heat exchange medium
in the heat exchanger 4 to heat the rubber or at least the container in which the rubber
is located. Waste heat from the engine exhausts may alternatively or additionally be

used.

Example 1

Rubber was tapped from a tree and two cakes were formed, as is well known to

the skilled addressee.

The first cake/bale was packed and placed in a shipping container and left for a

period of one month at a temperature similar to those found in the holds of ships.
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To heat the rubber any suitable neans may be used. A
particul arly advant ageous net hod requires capturing
woerwseldieat fromthe engi ne of a ship and re dPCECBR0VE/003230
that heat to heat the rubber. n one particul ar
enbodi nent, the cooling water, used to cool the engines
is punped to the hold 2 to act as the heat exchange
mediumin the heat exchanger 4 to heat the rubber or
at | TR eqonE cakbaleiAS PiACRhincHn (vBIGal SeRIAINES andsal echeating
Waste heat from the engi ne exhausts may alternatively
blgpkel alaced gt apdiyetibethe isaing Plnketryastasrangad t &wenbe rubber
froma tree and two cakes were formed, as is well

atiaRaMh 320 °¢-hEN RERY Was suapliesstas fromm e 4 dayst tocBR Jays B simulate

acked and placed in a shipping container and |eft
“¥6ﬁp§1 R OH@SYF- one month at a tenperature simlar to
those found in the holds of ships. The second cake/ bal e
was placed in an identical container and had a heating

blaqé F pl ??@under and over it. The heatlng bl anket

rt %F@g& the nesiag theeakeptbales ware mypeMeddmntthergaatainers and
eat d for from 14 days to 50 days, to

coliimied, ThEonF Ea%dhweep%rﬂ@vﬂcaw P REF e picence. o

.0d. the cakes/ bal es were renoved fromt

SRR, € WaR PSR LERL IS RS el MR R Hested to retum it o a
significantly and there was evj dence of

”Séb&s%t%"ﬁi ThextecgRd opkeies usANIRAS tWRSL t he rubber woul d
have to be heated to return it to a usable state. The
second cake was usable as it was.

Example 2

Rubber which had been tapped, formed into a cake/bale and semi-processed,
and the cake/bale stored at a temperature of 32 °C for a month was removed from its
container or break bulk vessel and left in a warehouse for one week, to simulate
storage of the cake/bale at a destination port. The warehouse was maintained at an
ambient temperature of 24 °C. At the end of the week the rubber cake/bale was
examined. The cake was siill in a usable condition. Whilst we do not wish to be limited
to any particular theory, it is postulated that due to rubber’s low thermal conductivity the
rubber retains its heat and therefore does not harden even when left at a lower

temperature for a week.

It will be appreciated by the skilled addressee that by ensuring that the rubber
cakes/bales are heated to above 25°C, say about 32°C, or maintained at that

temperature, rubber may be transported around the world and sent to a user in a



Exanpl e 2 Rubber which had been tapped, fornmed into a
cake/ bal e and sem -processed, and the cake/bal e stored
wa@eoos/otemper at ure of 32 C for a nonth was r enoREHGBL@AN03230
its container or break bul k vessel and left in a
war ehouse for one week, to sinul ate storage of the
cake/ bal e at a destination port. The warehouse was
maj nt ai ned at an anbient tenperature of 24 C. At the
usghte enditing. hiaieebyigtes: B need fak BrepRiPeess (Exarfienting) thrw subber
cake was still in a usable condition. Wilst we do not
bejprent iousrd Py rihe egdiuserihershy treduaing: werpberse cpsts; gapital costs
postul ated that due to rubber's |ow thermal
assgeialge twith Rr-Rrereseing i the BibAPhEe.9-theatiaa foramweeleanst ipgreasing
does not harden even when left at a | ower tenperature
efficigncy oféhewhale gpematie appreci at ed by the skill ed
addressee that by ensuring that the rubber cakes/bal es
are heated to above 25C, say about 32C, or naintai ned
at that tenperature, rubber may be transported around
t he WORT PosisdN)EhR transparted By shif uging A saree methadsn.
Thi s obvi ates the need for pre-processing (e.qg.
heating) the rubber before it is used by the end-user,
t her eby reduci ng war ehouse costs, capital costs
associ ated with pre-processing of the rubber (e.g.
heating for a week) and increasing efficiency of the
whol e operation. OQther goods may be transported by
ship using the sane nethods.ains 1. A nethod of
transporting sem -processed rubber, the nethod
conprising locating the sem -processed rubber in a
ship and supplying heat to the sem processed
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rubber during transit to prevent solidification of,
and/or crystallisation in, the sem -processed rubber.

wQ20080n58hod according to Caim1l, conprising BUPEBI0AHO3230

sufficient heat to the sem -processed rubber to

maintain its tenperature abo%e 25 C, nost preferably

in arange of from28 to 35 C, and even nore

preferably in a range of from30 to 33 C. 3. A nethod
according to Claim1 or 2Cladms i sing circul ati ng heat
fromthe ship's engine and circulating to heat the

sem - processed rubber. 4. A nmethod according to Caim

3 conprising circulating the water which is drawn

t hrough the engine to cool it to heat the

sdmi A pngted sely rapspasting semixpipsesssdl adbsr.dtheg meghash gomprising
precedi ng Claim conprising using a heat exchanger to

heat IOE?"V“SJh%tsleﬁ@'péﬂcﬁsqdh@bg@aﬁe% shiprangesupglyiriar kadt 4@ e semi-
into the hold of the ship where the sem -processed

r ubRIPCssed fehhen dedng rangidp pravenksoligifipationsd, anpdéasraystallisation
to JQaiml or 2, conprising heating the rubber using
convBnF SAMhBERCessed rilbherexanpl e el ectrical convecti on
heaters or blowers may be used.7. A nmethod according

to any preceding Caim conprising providing

[ su%ati mat erj al between the sem - processed rubber

and AmetBa EoeREngelol CBim 4, (omPrisHagPeRinghaufticient heat fo the
sem - pr.ocessed rupber is stored for transport. 8. A

met HSNREESSh JUPRPTCiQy pintain Jifp terapergture f akavpng5a°C, most

col | agfsi tg)l e, barga or bl adder
preferably in a range of from 28 to 35 °C, and even more preferably in a range

of from 30 to 33 °C.

3. A method according to Claim 1 or 2, comprising circulating heat from the ship’s

engine and circulating to heat the semi-processed rubber.

4. A method according to Claim 3, comprising circulating the water which is drawn

through the engine to cool it to heat the semi-processed rubber.

5. A method according to any preceding Claim, comprising using a heat
exchanger to heat circulating air, the heated air being circulated into the hold of

the ship where the semi-processed rubber is stored for transport.

6. A method according to Claim 1 or 2, comprising heating the rubber using
convention heaters, for example electrical convection heaters or blowers may

be used.
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to provide the insulating material. 9. A method
according to any preceding Claim further conprising

W@ e@siong44 he sem - processed rubber in a cover eRCT/GB2004/003230

war ehouse or storage facility at a departure and/or
destination port, the warehoyse preferably being
mai ntai ned at a tenperature sufficient to prevent the

;%?’g gnéétw%] ar&%grﬁ@gLtg%@ggégéql%ﬁ%%gkb%bﬁgeggqrrqlal\gc%ng insulating
i , | Si t the ,
sem TecHted8ke Bt vatestALRRRY adebicastanecnal of a nod

usa Lthout. requirjng further heating. . A method
of %@Bﬁqe%ge R S?%Ac%'gg%rds FGB%{C]’" rﬁnsfgﬂser in a
usabl e form the method conprising tapping |atex from
a rubber tree, formng a cake, transporting the cake

t rocessor. f.or_sen -.processi ng and .

s S iRl PP RAREG o Pl BRerShe i Tahod d solipsiotapastor bladder
cak r ensuring that the cake does not

har agﬁp%\?detutﬁg ns@%&ggg}aieqa&rm in the cake during the

first and/or second transportation step. 12. A nethod

of transporting solid goods whose state is prone to

i i ool e BRSO8 A bRy A her FURTES sodes the
. . . d ai h
goodeigricESRREAARY, B ackoRBh, darEHptemar geneoRctieat o

L.on. hod di to. .
G artepire A B ekl b dve e Barice pitraeibao meintained a
a temperature sufficient to prevent the rubber from hardening and/or

crystallising during storage.

10. A method according to any preceding Claim, further comprising transporting the
semi-processed rubber to a user in a state which is usable without requiring

further heating.

11. A method of supplying semi-processed rubber to a user in a usable form, the
method comprising tapping latex from a rubber tree, forming a cake,
transporting the cake to a local processor for semi-processing and
subsequently transporting the semi-processed rubber cake to a user and
ensuring that the cake does not harden or that crystals form in the cake during

the first and/or second transportation step.

12. A method of transporting solid goods whose state is prone to alter during

transportation, the method comprising maintaining the goods at a temperature



rubber. 14. A nethod according to Caim12 or 13,

wherein at |east part of said transportation takes
w@b@s®icom a ship and said transportati on meansPCEGE2004/003230

ship. 15. A nethod of supplying sem -processed rubber

to a user, the nethod conpriging storing the

sem - processed rubber at a location which is

mai nt ai ned_at tenperature to prevent or at | east

i nhigifiom g fChéﬁ derfiuriga éﬂansraﬂrtartlea RASUBRIYIBY hepipstair §> fihﬁ ,goods

the sem - processed _rubber. 16. A nethod according t

a aiYpingsnest Eﬁﬂ?r"i‘“%?’ FeMriBe REme mMeYsT pHBe maspe PBF%HS@OHWOH

the | ocation at or above 24 C.

13. A method according to Claim 12, wherein the goods are semi-processed

5 rubber.

14. A method according to Claim 12 or 13, wherein at least part of said

transportation takes place on a ship and said transportation means is a ship.

10 15. A method of supplying semi-processed rubber to a user, the method comprising
storing the semi-processed rubber at a location which is maintained at a
temperature to prevent or at least inhibit the hardening of, or formation of

crystals in, the semi-processed rubber.

15 16. A method according to Claim 15, comprising maintaining the temperature of the

location at or above 24°C.



