Met hod and device for treating dredged material extracted by neans of a
dredgi ng vessel The invention relates to a nmethod and device for treating

dr edged n@bevicados@xt ract ed by neans of a dredgi ng vesselpcT/EPRo10/05288 | On
noreover relates to a vessel provided with the device. The invention

| i kewi se r et hod for nsterring |ar uantitie f dredged
mat eri al %ﬁ&gi@pﬁeﬁmﬁ for; @&%“‘E%&%Fa“rgéé RALEHS aﬁ"é‘a‘%ﬁ’é‘g‘b}i wgas Q;‘s ”e‘i‘fedgf“s%t ance
away, and ijsdaprticular to a nethod for extracting large quantities of ore
by transferring |arge quantities of ore-containing dredged material from

extraction areas to a recovery or offloading area | ocated a great distance
away. Buil lapd i s .scarce egl ons This is for
ot ance. ¢ HEedusBon uE BRI dpiRe ity drSfeelPhstim ety ar ge
anount  of Wada@§ of 4 HreldSingdSddel. Mhe SMEAtiGEBoRRS el Rlatdsaahechidl pidivitigd mamhd by

di schargi ng ground nmaterial on site or in the surroundi ng waters. The

ground nat éhd dgvigesThe ualemtgm)ebdtema@tré@t%é@ & matlnn fontrapsderriog lage ﬂwﬁl@i@mf

gulfs, bay%lredg%‘@%{a}ﬁ rf%i‘ﬂ/o expfatiil a3 10733 VQ{yta%aeB égé%‘%att QR{a% dJ %{r% A

pur pose, wher e dre erral en a reate

of f | oadi ng ahth 110paiﬁéulhﬁoﬂi&hahbd fcﬁ*ld:ktr@dﬁng lzirgé qudrsitksi0Ldic Y, trahoferringsiagace as
buil ding I and. ., Two nmai n pr.obl ens, occur here. The usual dredgi ng net hod has
been found dUaNtEiss & Qfee‘foﬁléaél%m% dreggerd material Eam) sxiraetion 45pas 1O AINSCOXRRTPTt he

gr ound Boroﬁmﬁg ach&B&Q%%QIH@&mE&Qw;PV away fromthe of fl oading

Iocatlon wever becomng 1ncreasingly difficult to find sufficient
gr ound naterlal at a relatively short distance fromthe offloading

| ocati on. re is therefore a need fo f.or. transferrin Iarge
quantities E i Gied b Shb i i oS OF SRt B s e o

areas to a af(ﬁﬁl@\S@ﬁ%Féfeeafh(cﬁrls afrfdunadi pPa Ilaﬁ’%@ﬁﬂl&mt of Qaft e istustkigakudi st ance
away. A second problemis that in the usual nethod the dredged material is

of f | oaded mmimath@rdamﬂdnbimg land byldsrheaging ghemdtmaenia @n sither mrtbbior e st or age
capaci ma ver nlted cul ar r r Sed by a
aroat dbal roH . Thbiodhe aBEh KAl R R ROt s fdior .
surrounding gulfs, bays, canals and/or oceans by means of dredgers suitable for the
purpose, wherein the dredged material must often also be treated after offloading in

order to make it suitable for its function, for instance as building land.

20  Two main problems occur here. The usual dredging method has been found to be cost-
effective and technically feasible only when the ground for dredging is located not too
far away from the offloading location. It is however becoming increasingly difficult to
find sufficient ground material at a relatively short distance from the offloading
location. There is therefore a need for a method for transferring large quantities of

25  dredged material in cost-effective manner from extraction areas to a recovery area (or
offloading location) located a great distance away. A second problem is that in the usual
method the dredged material is offloaded onto the land and, if desired, then treated. The
onshore storage capacity may however be limited, particularly in regions surrounded by
a great deal of water, as in the case of the above mentioned Singapore.

30
The invention has for its object to provide a method and device for treating dredged
material extracted by means of a dredging vessel, in addition to a method and vessel for

transferring large quantities of dredged material from extraction areas to a recovery area
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collecting means suitable for this purpose, for instance for further treatment. Preferably

however, the separated wet fraction is returned to the surrounding water.

20 A preferred embodiment of the method according to the invention is characterized in
that the collected dry fraction is fed to a gravitational separator, which gravitational
separator further separates the collected dry fraction into a drier and a wetter fraction,
wherein at least the drier fraction is collected. The terms drier and wetter fraction wall
are defined here relative to the dry fraction. It has been found that the combination of at

25  least one centrifugal separator and at least one gravitational separator acts
synergistically and results in a qualitatively improved drier fraction, which can more

advantageously be used as for instance building land.

A further advantage of the invented method is that the particle size distribution of the

30  dredged material can be influenced in efficient manner. It is advantageous here for the
centrifugal separation and/or the gravitational separation to be performed such that the
dry fraction and/or drier fraction has a particle size distribution with a dsy lying between
50 and 1500 micron, more preferably between 150 and 1200 micron, and most

preferably between 300 and 1000 micron.
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to the wet fraction. A further advantage of the present variant is that not

only thé noivettully axes etcobighl @ers an which it is further accelerated and finally
discharged via the outflow. The lighter fraction (also including water) continues to float
and enters the central part of the hydrocyclone. Owing to the conical form of the
hydrocyclone the lighter fraction is eventually pushed upward, where it is discharged
via an overflow. Since in dredged material the lighter fraction comprises water, the
20  heavier fraction will correspond to the dry fraction, while the lighter fraction will

correspond to the wet fraction.

A further advantage of the present variant is that not only the moisture content but also
the particle size distribution of the dry and/or drier fraction can be controlled. In this

25  respect the separating diameter dsg is defined as the diameter of a particle with an equal
chance of becoming part of the lighter or heavier fraction. The preciseness of the final
separation depends on, among other factors, the chosen hydrocyclone configuration and
the properties of the dredged material. Relevant quantities in this respect are the internal
cyclone diameter, the diameters of the inlet, the overflow and the underflow, the height

30  ofthe cylindrical and conical part of the hydrocyclone and the capacity of the
hydrocyclone. A further advantage of the invented method is that the particle size
distribution of the dredged material can be influenced in efficient manner. It is
advantageous here for the centrifugal separation and/or the gravitational separation to be

performed such that the dry fraction and/or drier fraction has a particle size distribution
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separation efficiency 1s obtained, as well as a higher quality of the
t r eat ed5dr edgedicraf theilyldrocpclpas o1 multiacytdjonepBy bpngiag ¢hamss diesigitoy of t he
untreat ed %ﬂgsqgl?gll%gl%gn?lavelrilgeesmass density prior to the centrifugal separation a higher
separation efficiency is obtained, as well as a higher quality of the treated dredged
material. A particularly appropriate mass density of the untreated dredged material lies
between 1.1 ton/m’ and 1.3 ton/m’, and more preferably between 1.15 ton/m’ and 1,25
20 ton/m’. A particularly appropriate mass density of the dry fraction of the treated
dredged material lies between 1.8 ton/m’ and 2.0 ton/m’, and more preferably between
1.85 ton/m’ and 1.95 ton/m’. The mass density of the wet fraction of the treated dredged
material generally lies between 1.03 ton/m’ and 1.13 ton/m’, but can also have much
higher values, particularly when many fine particles are present in the wet fraction. A
25  particularly appropriate mass density of the drier fraction of the treated dredged material
lies between 1.75 ton/m’ and 1.95 ton/m’, and more preferably between 1.80 ton/m’ and

1.90 ton/m’.

In a further preferred variant the mass density of the dredged material is brought to the
30  appropriate mass density by adding water thereto, and more preferably by providing a
water flow to which the dredged material is supplied in controlled manner. This can
take place in suitable manner in the dredging vessel itself and/or between the dredging
vessel and the feed to the at least one centrifugal separator. If desired, the dredged

material present in the hold of the dredging vessel can be fluidized by being subjected to
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It has been found that a method according to the invention has particular advantages
wherein the dry and/or drier fraction has a water content of a maximum of 20% by

20  weight, more preferably a maximum of 15% by weight and most preferably a maximum
of 10% by weight. This is because such a treatment of the dredged material is highly
suitable for a method wherein the dry and/or drier fraction is collected in a transport
vessel, and in particular in a transport vessel suitable for receiving a quantity of dry or
drier fraction of the dredged material which amounts to at least 50000 tonnes,

25  preferably at least 100000 tonnes, more preferably at least 150000 tonnes and most
preferably at least 200000 tonnes, and is subsequently transported to a recovery area

preferably located a large distance away.

According to the invention a method is more particularly provided for transferring large
30  quantities of dredged material from extraction areas to a recovery area located a great
distance away, wherein the method comprises the steps of mooring in the vicinity of the
extraction area at least one seagoing transport vessel with considerably larger
dimensions than a dredging vessel and suitable for receiving a large quantity of dredged

material in transportable condition, extracting dredged material using at least one
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advantage of the invented nethod is that the dry and/or drier fraction
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Organi zati %?efjer%{)ly be coupled to the discharge conduit of the hold of a dredging vessel.

The device preferably further comprises at least one gravitational separator connected to
the discharge of the centrifugal separator and suitable for separating the dry fraction into
20  adrier and a wetter fraction, wherein the device also comprises discharge means for

discharging the drier fraction.

The device according to the invention can in principle be placed at any desired location
between a dredging vessel and an offloading location or transport vessel. It is however
25  advantageous to arrange the device on a dredging vessel, or on a pontoon typically

moored in the vicinity of a dredging vessel and/or a transport vessel.

Most preferably provided is a transport vessel, in particular of the above stated size,
which is provided with a device according to the invention. There are additional

30  advantages here when the device is placed relative to the hold of the transport vessel
such that the discharge of the dry or drier fraction to the hold takes place without
intervening discharge means. Such an arrangement considerably increases the loading

speed.
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suction hoppe%&f‘geg%ﬁegr‘%or a;ﬁg‘g‘}h garc(&&uoctafgn&gpg ge?‘?F egggl& g?”elgaggteeéf
mat eri al | prfaablycn échstuj00000 DWTHemoat eefetabdtst arteantl50008 WIuaidinosst condui t
stored tenporarjly in t he dr edgi vessel . .If the dredge
mat er i al corteebide s EHDBRE g L5 Y A ?rﬁﬁéalltagleéra&fgqrmssg%_cat i on,
this then genpshial ydiRl %%Ré’éif’eceﬁld‘@?aﬁaﬁﬁi‘ JedsEIRNSRER area%&ﬂéﬁnyﬁ ficd speci al ly
| ai d pipeline and/or by the dredgi ng vessel sailing to the T'ocation. The
equi pméht dndshootgpfshigoss freopineadaih porttthasotherr pbseunaie atehye-deHeodW LE¥EIshod
costly. The(‘very large crude carriers) modified for the purpose. It is not known, nor is it self-

evident, to use such transport vessels for the transport of dredged material, for instance

because of stability problems and the generally abrasive character of dredged material.

The method according to the invention makes the dredged material transportable with

20  said vessels. It is advantageous to adapt these further by providing them with a double

wall between which an air space forms. The width of the air space between the two

walls can, if desired, even approximate the width of the hold of the transport vessel. The

method according to the invention allows annual transport of for instance 20 million m’

of dredged material over long distances, where the known method can possibly achieve

25 about 4 million m’.

The inventive method is particularly suitable for transferring large quantities of dredged
material from extraction areas to a recovery arca located a great distance away.
Preferred distances are distances of more than 500 km one-way, more preferably more

30  than 1000 km one-way, and most preferably more than 1500 km one-way.

In a further preferred embodiment of the method according to the invention the dredged
material is tried to a water content amounting to a maximum of 20% by weight, more

preferably a maximum of 15% by weight.



met hod according to the invention provides an efficient solution for this
purpose. The transport vessels preferably have a | arge cargo capacity.
Parti cul awbyosuiotk@bl e are transport vessels with a cargeceapagioiys2es at

| east 50000 DWI' (deadwei ght tonnage), preferably at |east 100000 DWI, nore
preferably at |east 150000 DW and nost preferably at | east 200000 DW or
even higher. Particularly suitable transport vessels conprise nodified
Capesi ze and Panamax vessels, which are generally applied for transport of
cargoes from one in port to another. Also suitable are so-called VLCCs
(very |argédhe %@E%Pﬁdé‘}%t)) thotivertan i prrticlary ﬁw&g%f‘efor CXTHEnE ek nown, nor
is it selfeyi Hebhn g&g@g s : RSP

dr edged naﬁg?ﬁgﬁ%ofg%lﬁﬁg?gnce %Cau eﬁ%?&ﬁﬁgﬁ%?Tﬁﬁh%‘gﬁT ng andzﬁﬁghl
general | y abtragionerdh&r actceveryfor dffddmg aneit lecdted a githedinehdrovayccor di ng to
the invention makes the dredged material transportable with said vessels.
It is advantageous to adapt these further by providing themw th a double
val | bet weameWidseht igferndioh wilae® BeduftBer clit@daddéinelbatifer aerfodiidiag bet ween
the two walls can, if desired, even approximate the width of the hold of

t he transpdigurasewshout otftieewise bpivd liavteditiralg- Indthe iguicavent i on al | ows annua

transport of for instance m Ll on f dredged npaterjal. over | ong
i ot ances, Nk Lob RS RAER AR S TR B U IR BB B e B 05 e

The i nvent ifig 2rebbWed stisenpaictpeespbaileyismbt abhgerhbly dffaanmbeart vagellaad ge
gquantities of dredged material fromextraction areas to a recovery area

| ocat ed0a @redeingdyessed ae B/PiaHY apdicdria theagetipd aeaoeding fy Be diventidites of nore

t han 500 km one-way, nore preferably nore than 1000 km one-way, and nost
preferably nore than 1500 km one-way. In a further preferred enbodi nent of
t he net hod Retaangianfigiro 1t recibadmentaot at deeicdriefdgedatingtdeedgatl maserial 5@dk t 0 a
wat er contept anmounting to a maxi num of 20%.by weight, nore preferably a
maxi mum of $ @5‘%‘-&3 thethghn. em@d}%?q%&awa%&69@%%@&69%&%%%% fi e formr

parti cul arloy . SMiitiRbLiend 96 afX bAfLtd9n k&ﬁ&%é}b‘\@ﬂﬁ,iJér%@ta@ifonﬂrs@pa_%tor in the

transferring large quantities of ore-contalining dredged material from
ext r actlbon fameatdreming scexov2dry or of fl oadi ng area | ocated a great distance
away.
The dredging material 50 for treating comes from the hold (not shown) of a dredging
vessel 30. A suitable dredging vessel 30 comprises for instance a trailing suction hopper
dredger or a cutter suction dredger. Dredged material 50 is fed through a conduit 31
20  coupled to a feed 11 to a multi-cyclone 10 and fed under pressure into distribution tank
12. Multi-cyclone 10 separates dredged material 50 into a wet fraction 51 and a dry
fraction 52, as will be further elucidated below. In the shown variant the feeds (13a,
13b, 13c,...) of five hydrocyclones (14a, 14b, 14c,...) are connected to distribution tank
12. Each feed (13a, 13b, 13c,...) is provided with a corresponding closing valve (15a,
25  15b, 15c,...) which can control the flow rate fed to each cyclone. Each hydrocyclone
(14a, 14b, 14c,...) of multi-cyclone 10 comprises a cylindrical revolving body which
transposes toward the bottom into a conical outflow part. The dredged material 50 for
treating is introduced under pressure tangentially into the relevant hydrocyclone on the
top side of each cyclone via the eccentrically disposed feeds (13a, 13b, 13c,...). The
30  dredged material 50 is hereby set into a rotating flow or vortex which ensures that the
heavier fraction of dredged material 50 is flung against the side wall of hydrocyclones
(13a, 13b, 13c,...), wherein this heavier fraction, under the influence of gravitational
force, is set into a descending spiral flow. The heavier fraction eventually enters the

conical part of each hydrocyclone (14a, 14b, 14c,...) in which it is further accelerated



The present invention will now be further elucidated on the basis of the
followng figures, wthout otherwise being limted thereto. In the figures:

Fig. 1 shwooaeghersti cally an enbodi mrent of a devi ce aceordird@oloss2kde
invention; and Fig. 2 shows a schematjc perspective view of an assenbly of
a transport vessel and a dredging vestel as typically applied in the method
according to the invention. Referring to figure 1, an enbodi nent of a

devi ce 1 f andfinelk dinchatgeddde theromtfbow &l a bfférs/esdabih. Therlighlkee fmbidomn(atsobodi ment

device 1 conprises a centrifugal separatqr in the formof a multi-cyclone
10 and, co 'é‘il’é%lwiaﬁr)s%ﬁt?ré%hetqffé"rr%lvﬂaﬁrﬂf%é(&@%a?lﬂeét(il@né%s]é‘ﬁar)a%nér dysfor he

: b odrain . . ‘ A
orm ot dr gh e dap frf Y tﬁ@%d‘f?{@yﬁ&ﬁg% ﬂﬁal@%ﬁécg%péﬁd, Wherk 'itﬁ%ﬁ@lgar QTES

fromthe hold (not shown) redgi ng v A sui tabl e dredgi ng
vessel 30 conpvarBess (1Gr, 17bslancetoa colkictiomgpomainer I8n frhoppkere theddgsr or a

cutter ctJd on dr r. Dredged,.material ,50 1 ed thr h conduit 3 1
coupt edSt o Mropabh Tl pufRs dioftsandgl kb hESertotaaripy BS HRENhe o
distributiqr f é’rf%a%tio%ﬁﬂe‘&éﬂ‘g%_@%t&ﬁlS@@&rt?éaﬁﬁ%gdrﬁﬁ%%ﬁlvﬁ%r?ﬁ Wall 50 into a
wet fraction 1 and a dry fraction 52, as will Dbe further elucidated

bel ow. | n tchecspoodie wat firzation Ohewhideths heager, fracgion cegespondy togky fragtéon 52.
hydr ocycl ones o 14a 4 14¢, . . re._cqnn ed to distri iLon tank 12.
Bach fved (It s it tehisa ok B GRRU0R 78 4 BafbB BRI KT 1 Oi ng

val ve (15a,grdhifatioddbGeparatdr inhEtor@ast degifting Qtreth 0 fd@iMingpdceeched donpeRe
cycl one, Each hydrocycl one (14a, 14b, 14c,...) of multi-cyclone 10

conpri 38s & tffer hewghcl fremvaich Ay firsdign ARl errtiphiidpd sePeratiBgdee™oie? ot t om
into a coni o f P36 gﬂ dr R eﬁjo i doeBAb is
i ntroduced S%ﬁécfgr&gpreg@sy%r e EcgrrIll eﬁetsi a Cﬂg%&n%@@ r gﬁg(\i/gﬁt §%r %éc% one on
the top si deteahineddimeyinoiiae fiber ik ket intocevrtidat aibkratiodi lsposad of eedstofs1 3a,
13b, 13c,...).. The edged. mat er i Q is hereby set ipnto a rotating flow
or vortex i houRs _&E‘%g'%‘c)‘h’étpr‘?‘ﬂ%edi%éal%l’urp?%c"t’lit%?PI’B]IgS ar elggc@aseréver ial 50 is
flung agai Bakidhs2 RlceR AePQIfatiHé/ 0SB E120NE St (kS RibritRlh, df]y?‘ﬁaction)SQ jwherei n
this heavier fraction, under the influence of gravitational force, is set
i nt o alfesceruitady wgenthe irffluonge dfprativgivnaforfce.aoto offaciperiBurhich iedtiar s t he

compared to dry fraction 52, and wetter fraction 54. Depending on the set mesh width,

the particle size of drier fraction 53 can be influenced. The drier and wetter fraction are

discharged by respectively conveyor belt 25 and discharge conduit 24. Discharge

conduit 24 for wetter fraction 54 leads to the surrounding water. Conveyor belt 25 for

20  drier fraction 53 leads to an offloading location or, in a preferred embodiment, to the

hold (not shown) of a transport vessel 40, particularly of the Panamax or similar type.

Discharge conduit 24 and conveyor belt 25 are not essential. It is thus possible for

instance to leave the side 26 of separating reservoir 22 opposite buffer trough 21 open

and to place draining screen 20 along the side of the hold of transport vessel 40. Drier

25  fraction 53 then drops automatically out of separating reservoir 22 into the hold.
Conduit 24 can also be omitted, whereby the wetter fraction (mainly water) flows away

via the floor to for instance the surrounding water. It will be apparent that many

technical variants are possible.

30  Referring to figure 2, an assembly of a transport vessel 40 of the Panamax type and
dredging vessel 30 is shown. Transport vessel 30 has considerably greater dimensions
than dredging vessel 30, for instance 10 times greater, and is suitable for receiving large
quantities of dredged material 50 in transportable condition. According to an aspect of

the invention, a large quantity of dredged material 50 is carried from an extraction area



conical part of each hydrocyclone (14a, 14b, 14c,...) in which it is
further acceleratedand finally discharged via the outflow to a buffer
vessel 16wobbhmy/dos@bt er fraction (al so including water) euatrapsoibfossgentra

part of hydrocycl ones (14a, 14b, 1l4c,,..) and, due to the conical form of
t he hydrocyclones, is finally pushedlgpmard, where it is discharged via
overflows (17a, 17b, 17c,...) to a collection container 18, fromwhere the

i ghter fractiranvery aenlbbeed pyrepedistuna avayc Meaanggorcassklidl id thobredifhethis
surroundi ng wat er. Because e lighter fractiaon of the dredged terial 50
for treati MYTOSHPYhEHC At %fﬁtPe PYraRtipY arcar ey Brrdetns el 14 g@égﬁfﬁs@{law e
the heavi ergofﬁ gt é%f‘fr&lﬂrtﬁ@%%lf‘gétt&nﬁ’ afld Mofd@&hH A2 g/ﬁlntﬂ%%olﬁ (RAShAI)P2 1S

; i : ;
transferred frombuffer vessel 16 via a conveyor to a gravitational

separ at or iDredged rhasemal 30 islbmiughtrigtosteanepmta®le. cobdaionibyqpplyirenm2thodespri ses a

buf f h f [ d ti 52 1 i j nt : ti
Feservorr Shersababet Iy st SbodenCipins it oo 4o oidRarey
provi ded Withih p@RRBE Wik de¥icd ] IRfahil HRGined BBNGIIRR -dritPBadtloBqs stofedSelthd NtO a
vertical vibration by neans of actuators (not shown). The floor is provided

for this puiapsnoet wissah merecipagulsly iBdcchedds efrtyanppartvdsen 49 2andessibiagaentish
separatingn5%§%&% kéﬂ%% %ﬁesqﬁainto vibration, dry fraction 52 is
separ at ed, Gneer ot he TnFIUEnce o gravitational force, into a fraction 53,
which is drier conpared to dry fraction 52, and wetter fraction 54.
Dependi ng on the set mesh width, the particle size of drier fraction 53 can
be influenced. The drier and wetter fraction are discharged by respectively
conveyor belt 25 and di scharge conduit 24. Discharge conduit 24 for wetter
fraction 54 leads to the surrounding water. Conveyor belt 25 for drier
fraction 53 leads to an offloading location or, in a preferred enbodi nent,
to the hold (not shown) of a transport vessel 40, particularly of the
Pananmax or simlar type. Discharge conduit 24 and conveyor belt 25 are not
essential. It is thus possible for instance to | eave the side 26 of
separating reservoir 22 opposite buffer trough 2 1 open and to pl ace

drai ning screen 20 along the side of the hold of transport vessel 40. Drier
fraction 53 then drops automatically out of separating reservoir 22 into
the hold. Conduit 24 can also be omtted, whereby the wetter fraction
(mainly water) flows away



via the floor to for instance the surrounding water. It will be apparent
that many technical variants are possible. Referring to figure 2, an
assenbl y wb a10tmansport vessel 40 of the Pananax type apdrdiresigiosgsyessel
30 is shown. Transport vessel 30 has _considerably greater dinensions than
dr edgi ng vessel 30, for instance 10 i mes greater, and is suitable for
receiving large quantities of dredged material 50 in transportable
condition. (Aaimw di ng to an aspect of the invention, a |large quantity of
dredged material 50 is carried froman extraction areato a recovery area
| ocated a great distance away. Transport vessel 40 is noored for this

pur pose I 1 1t he \irghad fot 1Rhudd gl ARLEANALAR] bI3icRR S AfGANA, vEsae! S0

dredged material 50 Is dredged m t he wat er om and stored tenporarily
in the hol dvhenon thehbedped nixterdd edifeduitoar thaldré&igingsvdssad tmyhitleashboe ¢canamispdr t abl e

conditigon by applying a hgd as descri bed, aboye., I n the shown odi nent
var ant St r SRBEPE WES SRy e e HOT St LS Hote IR BeTFEE 1 The
thus obt ai nag a Gy B HOWheeiest 1Edsedbidepn fb&iontiottkctdd, t he transport vessel,
nore particularly in the holds of transport vessel 40, and subsequently

transported to the recovery area.Clains 1. Method for treating dredged

mat eri al extract b ans_.of a.dredgi vessel er ein .t edqged

mat o al 121 oa VN phaciradye R ORuReeLBRT R nal PREIC AT ol LS

separ at or, iyedab agentitaiibnig adpasaeanhichrgradnabail@spdriver dirddoaparmdsehd al i nto
a wet fraction and a dry fraction, wherein at |least the dry fraction is

col | ectl®d. colleqipd drydragsor inde AdEch #ndcl wetar fraciom meisten pileest ihe drisafragtion
collected qry,fkagtion is fed to a gravitational separator, which
gravitational separator further separates the collected dry fraction into a
drier and a wetter fraction, wherein at least the drier fraction is

col l ected. 3. hod as clained in.claim1 or 2, ¢characterized in that the
dredged nater i glﬁ\_g'?tg%%ﬂamedﬂ% clapa laPﬁgr Blb?qaﬁﬁeélzﬁ%é‘_bﬁlféﬁ%q ‘{rﬁgﬁ?ﬁi%arterﬂ bei ng
fed to thecemhbidyagnl %pﬁﬁﬁﬁi%%trﬁéss nsitVEIe e BSng ki BREE Edhufluddl Tefarator.

characterized in that e nmass density of the dredged material is brought
to thelappropriate nass density by adding water thereto.

4. Method as claimed in claim 3, characterized in that the mass density of the

dredged material is brought to the appropriate mass density by adding water thereto.

5. Method as claimed in claim 4, characterized in that the mass density of the
20  dredged material is brought to the appropriate mass density by providing a water flow to

which the dredged material is supplied in controlled manner.

6. Method as claimed in any of the foregoing claims, characterized in that the

dredged material is fed at a substantially constant flow rate to the centrifugal separator.

25
7. Method as claimed in claim 6, characterized in that the substantially constant
flow rate amounts to at least 6000 m’/hour, more preferably at least 9000 m*/hour, and
most preferably at least 12000 m*/hour.

30 8. Method as claimed in any of the foregoing claims, characterized in that the

centrifugal separator comprises a hydrocyclone.

9. Method as claimed in claim &, characterized in that the centrifugal separator

comprises a multi-cyclone.



5. Method as clainmed in claim4, characterized in that the mass density of
the dredged material is brought to the appropriate mass density by

provi di ngwe ay®601§! ow t o whi ch the dredged naterial ispsupphéiodsizes
controlled manner. 6. Method as clained in any of the foregoing clains,
characterized in that the dredged matérial is fed at a substanti ally
constant flowrate to the centrifugal separator. 7. Method as clained in
claim6, characterized in that the substantially constant flow rate anounts

to at |east 600Q m/hour, nore preferaply at | east 9000, m/hour, and nost
preferabl y 18t |é\égtlﬂocﬂ%o@@mﬁﬁfiﬂ%@w‘t@?C%@?ﬁg-c?,agar@%ﬁ%@nrﬂwéﬁ%ﬂ of the

f or egoi ng ki dn i i L I glgq; : ri ses
a hydr ocycfgl(r)éﬁ}ét{aﬁ%?aq Eg{aho{)jle%s Cﬁg.él ﬂg%ﬂ?%g Eé#%in(r\??%%ﬁ (k:%}grg%cctogf&?gded i nacfl ﬁgF t he
cent ri f ugalinte epantairoande ongor itlses flacnalof gravytetliané fokce, sirdiodit ago eldacmed i n

any of the clainms 2-9, characterized in that the gravitational separator
conpri ses éraaﬁ%mcﬁagwg@?rgﬁaﬁ%%i ch sets the collected dry fraction into

vi bration and, under the influence of gravitational force, separates it
into a drier fraction and a wetter fraction. 11. Method as clainmed in any
of the forddoi ngehed assclaisiedrimeneef the dorcgoing glaimh eharagterivgddn thitithe dry

fraction is &pllecqed-in.a LLansRor ., ves el....12. Method as clainmed in claim
and/or drict. rac{plﬂntls (iOhleCP n a ranslpo VESSEL. . . P
11, characterized’in a € Transport vessel is suitable for receiving a
quantity of dry or drier fraction of the dredged material which amunts to

at | east 50000 tonnes, preferably at |east 100000 tonnes, nore preferably

at | eadf 198000 Meghorbas dmmnedds clagn di echmypctedized ngthat thgdmoerorioyased Is 13,
ot hod . . ‘ ; . . S "
,"ona or SUEUTE R A Pl L2000 Bl ollr ARG ) 1ot 41

dry and/or drier r content a maxi
wei ght, norecpnBftenalohsy S600tatonnespeferdldYmableastd 0000 tohdes, Dewd wefcrarly tt eat i ng

dredged materi| i ch deyice co | ses at t one centrifugal separator
suitable f ?asggﬁgpﬁ?mgs ﬁ%%?@&@%@%ﬁ%@?%&?dq%ﬁﬁ601516\%@ fraction and

15 13.  Method as claimed in any of the foregoing claims, characterized in that the dry
and/or drier fraction has a water content of a maximum of 20% by weight, more

preferably a maximum of 15% by weight.

14.  Device for treating dredged material, which device comprises at least one
20  centrifugal separator suitable for separating the dredged material into a wet fraction and
a dry fraction, wherein the centrifugal separator comprises a feed for the dredged

material for treating and a discharge for the dry fraction.

15. Device as claimed in claim 14, characterized in that the device further
25  comprises at least one gravitational separator connected to the discharge of the
centrifugal separator and suitable for separating the dry fraction into a drier and a wetter

fraction, wherein the device also comprises discharge means for discharging the drier

fraction.
30 16.  Dredging vessel or pontoon, provided with a device as claimed in claim 14 or
15.

17.  Pontoon, provided with a device as claimed in claim 14 or 15.



a dry fraction, wherein the centrifugal separator conprises a feed for the
dredged material for treating and a discharge for the dry fraction. 15.
Devi ce aswol:aiongoisn cl ai m 14, characterized in that thec@garre®o0kizss her
conprises at |east one gravitational separator connected to the discharge
of the centrifugal separator and suitable for separating the dry fraction
into a drier and a wetter fraction, whetdin the device al so conprises

di scharge means for discharging the drier fraction. 16. Dredgi ng vessel or
pont oon, de i gV 17. Pontoon,
pr ovi ded wi ﬁr? gré%ﬂsé%ggssgc’lﬂar?ﬁ%%s\b’ﬁﬂ Q?al maigla%@d g] 1%é“c]?"al'roéir_)lsport vessel ,
provided with a device as claimed in claim14 or 15. 19. Transport vessel

as claimed i m 18 terize hat t dey l.aced relative
fo the hol'd Bt *t AspihuBoRet ThBlRT daioh 4 RRbrabliEf BT 8 B &R oy or
drier fraCtIpidibetl(ﬁelﬁthetdSlﬂiedlo[daifelse tpdngset WhdehQigh thanthe dselurfgofdhsdar ge nmeans.
20. Method f ansferrln | ar quatltles of dged material from
extracti on & géira‘f%’néo Thé“c?B ?%Psgﬁé%lwft %ﬂvﬁmbgr‘g%f?‘ ‘%Fﬂeél?ﬁ:e awnay,
conprising the steps of mooring in the vicinity of the extraction area at

| east one seagm \r}l\g transgort vessel wth considerably |arger dinensions
than a dredgithg VexBed fophenséyinngipres apytiticpeledredasg mateial fgem gigmstion v of

dredged mat efiako M&B&ﬁ@@@@[&ﬁ@&@ eanlihdceBa LXbRBGLAS e depddahodimber |

usi ng at | east one i ng vesse bringing the dredged nmaterial Into
transportablleﬂmn@mﬁmfrt %W@ptpﬂrwwgatépamnh@@ga@g@n@ﬁpnﬁde&m véfly of the
clains 1;43, r r ort
vessel , Orlancsor(%l%){%1 r%g Ila{']%ehg%nglgﬁ% gihé ? %sg%ta?%%l&@ﬂle er%%zvé{l) y%% ar ea

usi ng the trausiigiof dmégs;ieha}termborurm1gpm1abletcpmh8quoaxtra¢93§¢hdged rmah@lat ecovery

Ia:] e?h 2 n ? eg];{/ lg? ad I Pe%%ttoplee dreﬁging 995/58 r brgnrg%negrthe & & teld %‘atgr{a H{'tot t?a%s 5 SrBRPOr t vessel

condition by applying a method as claimed in any of the claims 1-13, collecting the dry
and/or drier fraction in the transport vessel, transporting the dry and/or drier fraction to

15  the recovery area using the transport vessel, mooring the transport vessel in the recovery
arca and offloading the dry and/or drier fraction from the transport vessel in the

reCovery arca.



