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
dredged material extracted by neans of a dredging vessel. The invention
noreover relates to a vessel provided with the device. The invention
likewi se relates to a nethod for transferring | arge quantities of dredged
mat eri al f Muth&@Kanddévied foarteatingaredgal matsrial karacleddgtrachin ofraahiedgingt ance
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692668 descri be ction dr conpri or t r.ec very of
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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, particularty in regions surrounded by
a great deal of water, as in the case of the above mentioned Singapore.

30
GB 692668 describes a suction dredger comprising a pump for the recovery of dredged
material, wherein the delivery side of the pump is connected with a series of cyclones
disposed in parallel to dry the dredged material. The cyclones form part of the pumping

system and must have a relatively small capacity to function properly.



such as centrifugation, filtration or pressing. The solids streamis then
run through several centrifugal separators to renove the heavy netals from
the solids stream Both (contam nated apd clean) solid streans are then
again dewatered to achieve an antici pated 50% solids content and punped
into a barge for transport. The barge is small, i.e. sized to allow transit
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descri bes gf.nglﬁfét%h%%éaz;tﬁc?luéévt?aggﬁ?I%?ﬁ@%%lggyg@%éﬁ%n%ﬁg ‘material dredged by a
cutter suction dredger. The dredged naterial is fed to centrifugal
separators_that are 25provided on rotating platformfor subsequent
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extracted fgviceeans of a dredgi ng vessel, wherein the dredged material is
fed fromthe dredgi ng vessel to at |east one centrifugal separator, which
centrifugal separator separates the dredged material into a wet fraction
and a dry HEaghbe A e -géa%ﬁ t] i : ed and fed
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separ alles friations Withapedfidpyrtitteaites.dn thewdisclosed method a combination of a

plurality of separation devices is used.

US 4,541,927 describes a method and device for the treatment of material dredged by a
cutter suction dredger. The dredged material is fed to centrifugal separators that are

25  provided on a rotating platform for subsequent feeding. The centrifugal separators
separate the dredged material into a dry heavier fraction and a wetter fraction. The
wetter fraction is led back to the cutter head. The dried solid material is further dried in
an electrically heated rotating oven and the resulting pulverized dry material bagged in
sacks.

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



10a drier and a wetter fraction, wherein at least the drier fraction is
collected in a transport vessel, adapted for receiving a quantity of drier
fraction of the dredged material ambuntgng to at |east .50000 tonnes. By
subj ecting the dredged material fromthe hold of the dredging vessel to
centrifugal separation, a dry fraction is separated in cost-effective
manner f r oluctthe a great gstinnmseay, atheagia theaibbee stetdd alnvhegks arefat esipagibllybe used
as buildin 15I$nd. The met hod according to the invention allows the
dredged mef®P48Y to be treated before it is offloaded onshore or at anot her
di scharge location. It has been found that the dredged material treated
according to the invented nethod takes up |ess space than untreated dredged
mat eri al , Ab¢agdipgdy theifirst aspect of figaavintiontbersfis proaified dorghisdrernsed nateri al
in areas with Limted storage capacity.. ln the nmeth ccordi I he
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dredged material treated according to the invented method takes up less space than
untreated dredged material, this providing advantages in the offloading of dredged
material in areas with limited storage capacity. In the method according to the invention
20 the wet fraction can, if desired, be collected in a collecting means suitable for this
purpose, for instance for further treatment. Preferably however, the separated wet

fraction is returned to the surrounding water.

According to the invention the collected dry fraction is fed to a gravitational separator,
25  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 least one centrifugal separator and at least one gravitational
separator acts synergistically and results in a qualitatively improved drier fraction,

30  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
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



A particularly suitable nethod according to the invention is characterized
in that the gravitational separator conprises a draining screen which sets
the collected thy fraction into vibration and, under the influence of
gravitational force, separates it into a drier fraction and a wetter

fraction. 10 in a further preferred enbodi nent of the nethod a hydrocyel one
i s appl i eddradracton and/erdrier Sraptaorahasra partidly sirodigtibutien withprdss bingbawkeémdr i cal

revol vi ng d ich transposes t rd th ot into a conical outflow
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di stribution of the dredged terial .can.be jnfluenced in efficient manner.
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drier fraction has a particle size distribution wt 0 I'ying between 50
and 1500 rdndreoters the etatraliphst ob Hteviydrocyelona(2wihgao thei conial formorod thy ef er abl y
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via an overflow. Since in dredged material the lighter fraction comprises water, the
heavier fraction will correspond to the dry fraction, while the lighter fraction will
correspond to the wet fraction.

25
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
respect the separating diameter ds 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

30 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

of the 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



In a particularly suitable nmethod a nab-cyclone is applied as centrifugal
separator. Such a nulti-cyclone conprises a nunber of hydroeyel ones
connected in parallel, 10 wherein the ngnber preferably |ies between 2 and
20, nore preferably between 3 and 15, and nost preferably between 4 and 10.
A further preferred enbodi nent of the nethod according to the invention has
t he feat ur gistribation bethdidesliped nivedriat tal bd ﬁﬂbémiéd i effieidnbmanppr iy i at e nass

density prior to 15being fed to the centri separator. The appropriate
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hi gher quagéd%]}(g&ht he treated dredged material. A particularly appropriate

mass density o e untreated dredged material lies between 1.1 tom n3 and
1.3 ton/n8, and nore preferably between 1.15 ton/n8 and 1 25 ton/nB. A
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wet fraction of the treated dredged nmaterial genera i es between 1.03

t on/ - n® anwhﬁrem%the nnmher pmtwabdﬂheab@wem@ldragmmegmﬁ\érabéy bdweerphprd cul arly
when many Lé % 1 ;)ewﬁeregent bn the wet fraction. A particularly
appropri at @DX sn raing fracti on of the treated dredged
material lies between 1.75 ton/nB and 1.95 torthri 3, and nore preferably
between 1.80 ton/nB8 and 301.90 ton/nB. In a further preferred variant the
mass densi fyfugherefered agbedimentet the methagraseeingte thaiaveipiondigs thet e mass

d ty b t
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bet ween t he_ dredgi ng
others, a number of factors such as the properties of the dredged material, the desired

properties of the dredged material after treatment, and the above-mentioned design
quantities of the hydrocyclone or multi-cyclone. By bringing the mass density to a
substantially constant average mass density prior to the centrifugal separation a higher
20 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
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
25  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
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
30 1.90 ton/m’.

In a further preferred variant the mass density of the dredged material is brought to the
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



vessel and the feed to the at | east one centrifugal separator. If desired,
the dredged material present in the hold of the dredgi ng vessel can be
flui dized by being subjected to a high-gressure water flow from

hi gh- pressure spray nozzles arranged in the dredged material. It is
striking that it is precisely by adding water beforehand to the dredged
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connected in parallel are preferably utilized for the higher flow rates.
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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
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
25  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,
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

30  preferably located a large distance away.

According to the invention a method is more particularly provided for transferring large
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 ,a one seagoing transport vessel w th considerably

| arger dinensions than a dredgi ng vessel and suitable for receiving a | arge
quantity of dredged material in transpontable condition, extracting dredged
mat eri al using at | east one dredging vessel, bringing the dredged nmateri al
into transportable condition by applying the nethod for treating dredged
][rat eri al ae;afarﬁdbmgrea@t lche dna\sedglbingrtrampdrt eakelngith tunsidiesabbnidtger dri er
raction in the transport vessel, transporting the dry and/qr ie
fraction ténaeopstryedredgingvesssl 3gd swedls §$f6wen%£a§@ quaﬁﬂtyrq(}rﬁfgef{gﬁ%
transport -i a i ¥asfiNg/ Or drier
fraction f}rﬁgﬁﬁﬁg %ltﬁng sp%?ef&éggis()gl é’?ﬂ“?ﬁ%d&gg%%rg{fﬂglrlggfg %éé’a&n addi ti onal
advant age dfedging vesset, benging ttiwodied gedt thaterialistodransporthbler codditien biyrapplyirmgn
conplies wiith the requirenents set by the ] nternational iti
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transport YAd/dy dHé: raC@6d inQhé dranshakR@sdel V@A RiIn 2Ihe Ary SAPSEdick Fradtidlensi ce for
treating dredged material, which device conprises at” | east one centrifugal
separ at or Bwircaykry drer usepthedtansgprt Yessals mdepany tina transpmit vesseb irathamecoveryct i on
and a dry fractio erein the centrifugal. separator conpri.ses a feed for
the dr edgeﬁfe?rﬁ?(ia?&gﬁa ’flgntﬁet &rngf’ﬁ/r%%Eﬁrdﬁ%é{%flgﬁ%%érwworfﬁ%gﬂ99 raction. The
feed can prgbesraltes. be coupled, to the discharge conduit of the hold of a
dr edgi ng vessel. 20 The device further conprises at |east one gravitational
separ atbr connected to the discharge of the centrifugal separator and
sultanle fon SERANALL0MANC ALY i CREK hRMAIS Bl gl S b BB ot BLIGE j
raction, erern the devrce al so conprises discharge means for discharging
the drier ¢tdmaglidsavith theeeqitr¢inettsaeclpyr e Mcinatidhd Maritznd Oggantation forpri nci pl e
be placed at any desired |ocation between a dredgi ng vessel and an

of f | oadi ngirinseai ot ik eargiges e IM(@ stapdards forjtanspopiyidh ballearicseous to
arrange the device on a dredging vessel, or on a pontoon typically noored
in the vicinity of a dredging vessel and/or a transport vessel. Most

pr ef er bl yThe mvetteoh dl® @ldtesan aplerice fastseting dredged miatowiah whidh ddvéceabove

stated which is provided with_.a device accqrding to the inventjon, .There
are addi i GHBISHORRESgRS N e sa%@alﬁ‘c@ri%gpaﬁ?tg’@éhe feefgeq paterig the
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fraction to the hold takes ace without intervening discharge neans. Such
an ar r angefoethe drodgsidduatetialyfor meatingsied atdirehinga donrie dpefeattiontBhasedbadr edgi ng
met hod Congrré%eﬁgbﬁy TbQ gogpﬁgd t%fthg dldsgﬁaggé Q&ld\{lﬁso%%%e fold Qf & are%gltnrg%le!ssleﬂg

20

The device further 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.

25
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
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.

30
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
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



5suction hopper dredger or a cutter suction dredger, wherein dredged
material is suctioned up fromthe water bottom and via a suction conduit
stored tenporarily in a hold of the dregging vessel. If the dredged
material collected in the hold has to be transported to a distant |ocation,
this then generally takes place via land transport and/or via a specially

| ai d pi pel infeevenis dischaygettheandr adiangrraegswdnt saisidenghly incrdased the itadimg. The 10
equi pnrent and.l ogistics required for this purpose make the known net hod
costly. Th¥H&t hod according to the invention provides an efficient
solution for this purpose. The transport vessels preferably have a | arge
cargo capacity. Particularly suitable are transport vessels wth a cargo
capaci ty ofheausunlkedrsdgif®othod\ibmpdieesdhe gghef at dradgige yessdiSugh af etraibihg at | east

100000 r ref.erably at | east 150Q00 an t preferably at
Foaot sboutsb Rt HGURSa aRune BT e Thas i AR AHEIE sl s
conpri se nfadiibhechpIaaa hezRateNbt oA afwa MR8 &RInSoontiik 60 tempSAaly applied
for transport of cargoes fromone nain port to another. Also suitable are

so- cal | ed hdesthedsedgingrageel Jf thtedredgerdineaterjal gollgctedaa theohold hes fprepose. It is

not known, ki Sy t A ident, to.u h.transport vessels for
The t ranspsRboricola A8l oqefin JH 8L sonb B e Hile LARTP REdm ARG

probl ens avid atspecigipriatidydipslinendsr ¥ tihiredighevesed] sailing g6 thetadatiohalhe The

met hod according to ihe Invention makes the dredged materjal transportable

with s d sPeeuesn and fogissics FrauTiec e Shis Piposkapke g &aewn mathas casthyphtsvi di ng
hem wi t h ; i el : , i dth of th
them w t e84 Q&(ﬁ)riﬁgk '{:({/\%%tl%ﬁﬂo o5lie@n ??fc&%@?t?lé%(?r?fﬁhs gglgyro% 0 e

air space between t wal I's can, even oxi mate the
wi dth of the hold of the transport vessel. The nmethod according to the

i nvention allow annual transport of for instance 20 ml|ljon. nB8 of dredged
mat erial oV TASAYT §FSEs REATaOhayea arge e A CULPRE TS Chi eve

about 4 m drddspéit FEscl3Withes dabyEEiphViBy Sk QG S0DWIrqUEAkleYgls Wdnapb)e for

transferring large quantities of dredged material fromextraction areas to
a recoher yprafeeadly aidaase dOGPOGIRWT, diose preterablyalleaserl 60@00 BW Wit mnstes ar e
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comprise modified Capesize and Panamax vessels, which are generally applied for
transport of cargoes from one main port to another. Also suitable are so-called VLCCs
(very large crude carriers) modified for the purpose. It is not known, nor is it self-

20  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
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

25  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

about 4 million m>.

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

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



9 In a further preferred enbodi nent of' the nethod according to the
invention the dredged material is tried to a water content anmounting to a
maxi mum of 20% by wei ght, nore preferablgy a maxi mum of 15% by wei ght. The
nmet hod according to the invention is particularly suitable for extracting
| arge quantities of ore by transferring |arge quantities of ore-containing

dredged naiej figthef pRMRred dndsddirfbht AT BasmbBod abRedIHE fythe inwhfiboadidigiged ea
| ocated a great distance away; The present invention w |l now be further

el uci dat ed msteriahis thed fosa whter pentens|amopniing 9 aymesisnunyPf AFEDOYSYHE-WNGE bei ng

limted thereto., In the figur®gs: Fj 1 shows schematically an enbodi nent
of a devi cgrei?fgglycﬁlﬁggmﬁgn}%iﬁﬁ\%r‘#u rt1 and Fig. 2 shows a schematic
perspective view of an assenbly of a transport vessel and a dredgi ng vessel

as typical If[)t/\ applied in the nmethod, according to the jnvention. 15Referring
to figufe Theathadrseerdingtodhe nvertipnde particularly saitable for gxigaryiag 14/8¢ eri al 50
is shown, |j : b L GE. | Rt SiES e ddiaak

separ at or ﬂ{ﬁér[tﬁlteégpf)% #&%@%@_ﬁ@&%\éﬁgﬁ?éﬁgﬁ%@dé%m ctr%t%a?n aseri egm

t her ewi t h, egtraption iateat toonsdcosapar afftirading drdeclotaedm gfcatidisianceyvacr een 20. 20
The dredging material 50 for treating conmes fiumthe hold (not shown) of a
dredgi ng vessel 30. A suitable dredging vessel 30 conprises for instance a
trailing Sgﬁ& g&gerg%ﬁ%oﬁm%& B fuAh& i Gdat&liGt e asls 8AGRoIdNRgged

mat erial 50 1 ed through a conduit 31 coupled to a feed 11 to a

mul ti - t§cl Gigeres,Owidinont bherwisd being ligstedtkeretot b e Signiebut i on t ank 12.

Mul ti-cycl gne_ 10 separates dredged jaterial, 50 into..a f.ract.ion 51 and a
dry 25fr acﬁ'l % Sgﬁ‘,”s g@ewaﬁpalgreanf %’?el?%e ﬁ%%idﬁgicgﬁc??éﬁilgﬁl\.{\@&ﬁ PR lgﬂ’o%a
variant thejd eafswé & 3ehendedid pershd@ive-vidw 6f arf hssembyyraayabsstesestdi4ad al4b,
1l4c,...) are connected to distribution tank 12. Each feed (13a, 13b,

13c,...) i dredeimngivgess! o tyhically eppliedpn i methed eedording ta the igvegton.15p, |
Se,...) which can control the flowrate fed to each cycl one. Each
hydrocycl one (14a, 14b, 14c,...) of multi-cyclone 10 conprises a

cyl i ndis caRefeeN@s W MirO00yh sibedimat dfiaalesvesiefor trommigdirédped hadtértansond o a
conical outflow part. The dredged material 50 for treating is {nﬁér?duced
under pr esshaven. i thyesshowalempodiment dreice & capgrisesAFrEHyEal SHRATYAT 1HEE (B si de
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ensur es t hérmt odrhi@ing sefechr2@ct i on of dredged material 50 is flung against
the side wall of hydrocycl ones
20  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
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
25  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,
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
30 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

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



10 (13a, 13b, 13c,...), wherein this heavier fraction, under the influence
of gravitational three, is set into a descending spiral flow, The heavier

fraction eventually enters the conical ypart of each hydrocycl one (14a, 14b,
14c,...) in which it is thither accelerated and finally discharged via the
outflow to a buffer vessel 16. The lighter fraction (al so including water)

ent ers t he(16ent3bal3gay, twieteihyds heyidr dirnetor, hdder tAdmfludde, of graviRfinaldue to
the conical, formof the hydrocyclones, is finally pushed upward, where it

i s di schar §&P 175§t B¥e3 desstrding Spiral flow. Therheavier fragtiomeveniually enisrs thont ai ner
18, from whgk i ' 1 1S h ' j condui t
19 to the sur%})g%g?%%&agl? grrofcgl%g%éaﬁg & 1'?4 Répéfclt"ﬁjﬁnewpﬁ g‘?? ?ligﬁl eg%&t% %ga{tgfedged

mat eri al Séhdfforallydésshanged eanic owdswvatduffer teswél 16, TRckhghtasiaindn (dsmet

fracti 51, ile the heavier fraction corresponds 1 ry fraction 52. Dry
fracti g’rq 512°]i“§pntgr"%?ﬁ§r S?tre@)tg? FORab PR h%%@@ﬁmi%(l\??a”& g‘b“nv&?’é}f’ d_b‘%_F‘i 60 to
a gravit at{heRahicAFHRA 8F B hyBrocP8ohQ! 1Rl d hAHH MGwakd, $8RredPis d BP9
screen 20 conprises a buffér trough 21 fromwhich dry fraction 527's
carried i nviaogerflopa(bta, hgb.ridsenvoncoltiotepataniet hYy frams whewi the Bghteonpri ses a

floor (not.yvisibl rovided .w,t h openi f 15det er.m ne | nensi on. The
't oor 1. b0y BHuBL B REE EhEBT Birae 18 e GSlElifhr Bk RS Rs hown)
The floor the liphty frd@fbnfITihd dre8gddunesa 50 tohtrédtinigt@fpeides WBREAUSHLA Y
fraction 52 received in separating reservoir 22 is set into vibration, (fry

fractiléh sPriespandda et Egctiamiie whilkdhe heayvige freetiasf cogiespandate divdraction 82, into
acti Y pare ; _ . | %
A L1 et! orRgdibheh L uiiiRl EATRANEABIIRLL RO BhqoaRg Yot e

fracti on Sgavitatiohal sepdrhtoeircthd forhhef dhaingig @en\@0! Dedinihg 36reér0P0 adrapiikes char ged
by respectiyve cony r belt 25 and, di scharge conduit 24. Discharge
conduit 24 ]P‘gjfé;ma%"&b‘f"l’ﬁh d@ﬂg\"@%‘ézﬂécﬁrﬁ’@déﬁw AEEPAIRHERS TRERTEIT 2%onveyor
belt 25 f ofendfakiab rd £ : i - ' ina
preferred eeﬁp‘godli ?ngnS'tfe I,a&t OZQ{E@%#SF%‘Q?%%{@ éﬁgé)gﬁd@r‘%ﬁgg@rt sgggel 40,
parti cidl ardeferpfinadhimpasiamébhedloos isset mto 4 ypticalAsphsahby geacsoofdigiuato?st and

conveyor belf .25 ar t essential. Jt is thus possible for instance to
| eave the @Pﬁg\oygipﬁeggﬁégsdqrp}q&e&ggéfmgp;pOﬁngﬁggﬁlgsgi%gp?a&se B?yough 21 open
and to pl aggtidh 3D ReddeAGH %&&g&k&%iﬁ $1eis SbidRtodfiblalien, R Gabfiod $ARSPOr t
vessel 40. Drier fraction 53 then drops autonmatically out of separating

reservoi r epapigdoundsetheanBuence afighavitapngbivres, igo A&raoian 3k avhidhhiedeisy t he
wetter fr ag| '
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possi [@0e. 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
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.
25  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
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
30 via the floor to for instance the surrounding water. It will be apparent that many

technical variants are possible.

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



I than dredging vessel 30, for instance 10 tinmes greater, and is suitable
for receiving large quantities of dredged material 50 in transportable
condition. According to an aspect of thg invention, a |large quantity of
dredged material 50 is carried froman extraction area to a recovery area

| ocated a great distance away. Transport vessel 40 is nmoored for this 5

pur pose i nthfdredigiighiesyel 86, fohimsaxtd BEtimes grars. antlsd sujtabliedogiengj vingdagt 30
dredged material 50 is dredged fromthe m%%er )ot t om and st ored tengorarily
in the hol eranfibes atbeged myterdn) oF indarodabls Gonditiph. GRS IOAY 3SBFHE Bbr t abl e
condi tion ARRkEY ' Varriddhdh 8n SRheMtos xkadi ment
vari ant trg%éporb @ggééfqﬁ%aﬁg°3§§@?§£ng%gl?ﬁﬁéﬁgﬁﬁpégg &jth dgvice 1. The
t hus obt ai wedtredswerpmeth docathkdi acgredtrdistarico awiag. Frianspedt vessd He ishi@vomd Sprahis

vessel, nore particularly in the holds of transpart vessel,Kh 40, and .
subsequent PYPesedRhOYIERYY 061 %ﬁ@@%@ﬁéﬁ%&eggﬁg S dri‘?gel@é{“ﬂ%alf or
treating dseAopoh TR He Wil RRHoRLarddstdFR@ Rsnirarfly i BRHB(N6ESiRSn). Wher ei n
t he dredged nate#%gl S fg§%§ron1the diedginéR%%sgel tooat(least 3ne

cent ri f ugaDrésigeparatariat 50 istirotght énto tiahspyatableepaditivo by spplaingtaasethpd asir edged

material into. t fractigon and .a dry fraction erei.n,at | east & he dry
fraction i dosgapeckabous B ke oy ambbdpdyplintnoatyed 90s pigyits for

gravi tati ofpg p&?&@rvﬁﬂpdevﬁéérlt. ek teRRMAAESdrhadee itieckftiof iystbledti ien into a
drier and a wetter fraction relative to the dry fraction, wherein at |east

the driler franspoitgessck mose paticdarly in tethokisos tiensppeisessel 4@.cagsabseapently

recei vi ng ¢m§uan%i%% oﬁsgeée%rlofraction. of the dredged material anmounting
to at |eas 3o EOH%£§_ 3 8%t hod as claimed in claim1 wherein the
dredged material is brought to the appropriate nass density prior to being
fed to the centrifugal separator. 153.Method as clained in claim2, wherein
the mass density of the dredged nateri al




is brought to the appropriate mass density by addi ng water thereto. 4.
Met hod as clainmed in claim3, wherein the nass density of the dredged
material is brought to the appropriate jpass density by providing a water
flow to which the 20dredged nmaterial is supplied in controlled nmanner. 5.
Met hod as clainmed in any of the foregoing clains, wherein the dredged
materi al i€laimsl at a substantially constant flow rate to the centrifuga
separator. 256. Method as clainmed in claimb5, wherein the substantially
constant flow rate amounts to at |east 6000 n8/ hour, nore preferably at

| east 9000y 8/ thod%qrégﬂﬁ% drddb&d Rl %ﬁlayeﬁltadeg%?tmqgaﬁggpa H@d?@gélgfsez' Met hod

as clainmed in any of the fofregoing c wher e e centr
30separ at owhereimphé¢ dredgal mytdridoy &ddoinen tha3dredging vebseldo @t kastede icentcifigian 7

wherein the ce trit aI ) at or ise one, 9, Met hod
as cl al%medS P ﬁ{ég{sr?garftoé - @f’%ﬁ?‘ﬁ%{ﬁﬁge@f‘ﬁ%ﬁ 1y et g@ﬁ‘é’inat or
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vi bration and, under the influence of gravitational force, separates it

into a driwspamioacvhieh geaviiationabsaperatorffoileariseparathethssdllestecddryifrastion mte | ai m
9., wherei ?Pdrlié}%na L ARRPEh RS llve o the dryagac%on wherein at least the drier

fraction is collected in a transport vessel, adapted for receiving a quantity of drier

10  fraction of the dredged material amounting to at least 50000 tonnes.

2. Method as claimed in claim 1, wherein the dredged material is brought to the

appropriate mass density prior to being fed to the centrifugal separator.

15 3. Method as claimed in claim 2, wherein the mass density of the dredged material

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

4. Method as claimed in claim 3, wherein the mass density of the dredged material
is brought to the appropriate mass density by providing a water flow to which the

20  dredged material is supplied in controlled manner.

5. Method as claimed in any of the foregoing claims, wherein the dredged material

1s fed at a substantially constant flow rate to the centrifugal separator.

25 6. Method as claimed in claim 5, wherein 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.

7. Method as claimed in any of the foregoing claims, wherein the centrifugal

30  separator comprises a hydrocyclone.

8. Method as claimed in claim 7, wherein the centrifugal separator comprises a

multi-cyclone.



receiving a quantity of drier fraction of the dredged material which
anpunts to at |east 100000 tonnes, nore preferably at |east 150000 tonnes
and nost preferably at |east 200000 tonmes. 10 11. Method as clained in
any of the foregoing clains, wherein the drier fraction has a water content
of a maxi mum of 20% by wei ght, nore preferably a maxi num of 1.5% by wei ght.
12. Asse nbﬂ)% of N%gdﬂ\a's Qﬁiri‘l&: irt argaifitingcl aifresdig 8 owhereini thd grawttatzinabepamtor

conpri ses the conbination of - at |east e centrifugal separator, suitable
for separ afqmRyischa dEHRIAgG SeresmT éFtS%FP( @?fécmétdrx %‘3‘3’( ptoanvraton?id. £ r act i on,

erein t h&l&?%ﬂf&ﬁ%ﬁ?@% ﬁg Elgig{t?tﬁcﬂlral ﬁ)gégé ?é})ﬁfar?esalt fir6d dhief rhidiendhedrgerat eri al

for treating a or t action, and- at |east one
gravitati oftadtionepar at or connected to the discharge of the centrifugal
separator and suitable for separating the dry fraction into a drier and a
wetter Xraction relative to the dry fraction, and conprising discharge

means for ﬁ?iSChﬁfegioﬁgistcth%nQ& {tBElaild QGHHR8N tROarpbtt FBSBIE kuivdISRr, connect ed
to the discharge neans of the gravitational separator, and adapted for

r teclei Vi PQSEcciuiﬂgtai qlx;lntiﬁqu?:f'rdrbr fracrtliimtdfdhﬁ diedgadematedalgelichramerntato dneasht i ng to
A . . .
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cl ai med i nn@loabonkes. Wherein the device provided on he transport vessel.
14 15, Assenbly as clainmed in claim 14, wherein the device is positioned
relatiMe to the

11.  Method as claimed in any of the foregoing claims, wherein the drier fraction has

a water content of a maximum of 20% by weight, more preferably a maximum of 15%

by weight.

15 12.  Assembly of a device for treating dredged material, which device comprises the
combination of:
- at least one 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, and- at least one

20 gravitational separator connected to the discharge of the centrifugal separator and
suitable for separating the dry fraction into a drier and a wetter fraction relative to the
dry fraction, and comprising discharge means for discharging the drier fraction;
and a transport vessel, connected to the discharge means of the gravitational separator,
and adapted for receiving a quantity of drier fraction of the dredged material amounting

25  to at least 50000 tonnes.

13.  Assembly as claimed in claim 12, wherein the device is provided on a dredging

vessel or pontoon.

30 14.  Assembly as claimed in claim 12, wherein the device is provided on the

transport vessel.



hol d of the transport vessel such that the discharge of the drier fraction
to the told takes place without intervening discharge neans. 516. Met hod for
transferring large quantities of dredggd naterial fromextraction areas to
a recovery area |located a great distance away, conprising the steps of
nooring in the vicinity of the extraction area at |east one seagoi ng
transport UfesseAssainbly asodsintd Iimb]a'yn 14 glegreid ithedesiicns pbditioned rd]laﬁd@iortge vessel

and suitabl e,f receivin r ntit dredgd mat er. i | n
transportglb‘ﬁ@ g&ﬁdfafl?%’it “gﬁrs‘é‘g‘t ﬂtgtﬂﬁl é&éée?lé%‘%@%ﬂ %@8@(‘%6‘63‘9‘1‘@]&%% one
dr edgi ng Vﬁﬁ&%&vﬂh&ﬁhrﬁgﬂvgﬁngQﬁcﬁia[rgg%gnsn’at erial into transportable condition
by applying a nethod as clained rn any of the clainms 1-11, collecting at

| east the drier fraction in the transport vessel, transporting the drier
[raction 1y Lhe LRRaE Y, SheR VRl D Le. L dnooach eserl par g, e
-from the 4reanspatdoveBssed locited BYrda@ BRMABEY awdE BompAsing 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

10  using at least one dredging vessel, bringing the dredged material into transportable

condition by applying a method as claimed in any of the claims 1-11, collecting at least

the drier fraction in the transport vessel, transporting the drier fraction to the recovery

area using the transport vessel, mooring the transport vessel in the recovery area and

offloading the drier fraction from the transport vessel in the recovery area.
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