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i METHOD AND SYSTEM FOR CARRYI NG OUT TREAIMENI. OF_ GRANULAR '
SUBSTANCES W TH POLLUTANTS ADHERED REPLBaCHIy rSHEErdf t hes _
Inyention [Field of the invention] Tf’:ﬁr esent invention relates tjo
a method for finely granulating granular sy E ffuBUoR, P‘H;"'Boé{u‘f’ Pages . sguckJ
as incinerated ashes adhered. The prese () ent Paged - &1- do@egedo. #4....
nmet hod for carrying out fine granulation ongPéﬁ’ﬂ]l‘Sif)l ngﬁggflanultatpaged ..........
substances with pollutants such as soils con%ﬁbﬁ%éd : pageth edlvyio pegedl. 2.
oily constituents and the |ike adhered .and-rnetretated—ashes—econveyed filom
through flying incinerator and al so carrying out separation of granul ar
subst andMETBPPHAND S¥STEMIFQR (GARBEYING OMT FREATMENT OFs SRANULARr om
whi ch nost of the pollutants are renoved, fromthe granul ar substances
whi ch are subj ect eguﬁﬁ'ﬂmggsgr%ﬂﬁaﬁ%??éuﬂ'ﬁerﬂnﬂﬁﬂﬁ%ned as above.
[ Description of the Prior Art] Hi t herto, unrecycabl e inflammabl e
subst ances such as unrecycabl e raw garbages have been burnt up through a
stoker type or fluidized hed type incinerator and,the burnt up ashes have
been transferred as in pl ant . I n act ual
I nci ner ated hes, bur nt, scra;l)_led metal, fragnments of burnt up scraped

'éar"'c"dJ

metal s, Joretdi of &h

The present invention relates to a method for finely

granulating granular substances with pollutants such as
incinerated ashes adhered.

The present invention relates to a method for
carrying out fine granulation of granulating granular
substances with pollutants such as soils contaminated
by hea-vy metals, oily constituents and the like adhered
and incinerated ashes conveyed from through flying
incinerator and also carrying out separation of granular
substances without containing pollutants or granular
substances, from whichmost of the pollutants are removed,
from the granular substances which are subjected to fine

granulation treatment mentioned as above.

[Description of the Prior Art)

Hitherto, unrecycable inflammable substances such
as unrecycable raw garbages have been burnt up through
a stoker type or fluidized bed type incinerator and the
burnt up 5shes have been transferred as incinerated ashes
to a disposal plant.

In actual incinerated ashes, burnt up scraped metal,

fragments of burnt up scraped metals, potteries or earth | .. .
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2 and sand those of which are burnt up being mxed in the inflanmable
subst ances as nentioned above are contai ned, and consequently in the
constituents of incinerated ashes various kinds of nmetals, silica, alumna
and line are mxed. Since this sort of incinerated ashes are large in
scraped volune and are adhered with n®xious materials such as heavy netal s
and dioxin class substances and the |ike, which are produced during the

i nci neration process, establishnent of a technology for nethod of
reduction of volune of the incinerated ashes, rendering the sanme to be
non- noxi ous or recycling the sane. As net hod for reducing the

noxi ous dndivgand: &hoseonf whikcha@reiburndompebaingcndrednin timeoxi ous
followng nethods are enunerated: (1) solidification through fusion,

(2) sol iknflammaklesuksbancesas: neationegdyabayenare@yntadmiedzati on by
acid or other solvent, (5) treatnment by carbonation and (6) washing by

wat er. Andhgcangequemiclyndin sthest camsitoit uentise o8| jimeipgmakedt hr ough
fusion of (1) and this nethod is to scrap the incinerated ashes to a

di sposalaghest ver iaus dindeeaf Betadsa siiddica  rabwping andydaime after
fusion at a high tengerature exceedi ng 150[err]C and today this nmethod 1is
put to RERtMIFedise SERGS Shis: RRrterh WASEinEatedsAFRBEstBFees

contact with ter, elution of heav . .
1argeW%n scrapeé)voaume Xnd are adhered with noxious

materials such as heavy metals and dioxin class
substances and-the like, which are produced during the
incineration process, establishment of a technology for
method of rgduction of volume of the incinerated ashes,
rendering the same to be non-noxious or recycling the
same.

As method for reducing the noxious heavy metals such
as lead, zinc, copper and cadmium to unnoxious following
methods are enumerated: (1) solidification through
fusion, (2) solidification by cement, (3) treatment by
agent, (4) stabilization by acid or other solvent, (5)
treatment by carbonation and (6) washing by water. Among
those, the most surest method is the solidification
through fusion of (1) and this method is to scrap the
incinerated ashes to a disposal plant or recycle them
as extra minute fragments of grains after fusion at a
high temperature exceeding 150°C and today this method
is put to practical use. In this method, even when the
fused substances contact with water, elution of heavy
metals mentioned as above is not said to happen because

the heavy metals are trapped within the fused substances.



netals nentioned as above is not said to happen because the heavy netals
are trapped within the fused substances. Since in the
met hod 2 of solidification by cenment, cenent is mxed in the incinerated
ashes, there exists a fatal disadvantage that the volunme of the

I nci nerated substances increases. 3 Further, alkaline of the

I nci nerated ashes, which are subjected to mxing cenent in them is

i ntensified and hence risk of elution of lead and the like is rather built
up. In the method 3 of treatnent by agent, a pH adjustment is inportant
and still, due to the reason that kinds of substances contained in the

i nci nerat ed as8dnce dahedetnhodo? ofosbd ifd keilcatH omljbsgta@menits not
easy and addition of agent is supposed not to be effective when the pH
adj ust ne@ementoiscmixiest imittheejnatisigrateld adicespt bhkrel etists
stabilization by acid or other solvent, because the stabilization is
carri ed aufatala disridvaatage [t hatvihenwiodlume eofii the, inciimehated o
prevent heavy netals from elution in long term In the nethod 5 of

tr eat rerdubgtaneesnatinereagesenancBurdaten} oalikel phent of hahe and
further equipnents are conplicated and hence this nethod is not practical.
In the nERBARSratedadshap bWwhigheare subjecpedsto mixinememenst heavy
metals afe carried out relatively easily if the environment is not

aci di fi et yh Mg 18t RtaNS 1hieds apg henae ik vk elut iepce§ headred by

flying ashes .in t owgder state.
ytng ang the g emfs raé%er built up. In the method 3 of

treatment by agent, a pH adjustment is important and
still, due to the reason that kinds of substances
contained in the incinerated ashes are varied and not
to be fixed, pH adjustment is not easy and addition of
agent is supposed not to be effective when the pH
adjustment is nqt carried out adequately. In the method
4 of stabilization by acid or other solvent, because the
stabilization is carried out in a condition with heavy
metals remained, it is hard to prevent heavy metals from
elution in long term. In the method 5 of treatment by
carbonation, maihtenance control of the plant is hard
and further equipments are complicated and hence this
method is not practical. 1In the method 6 of washing by
water, it is supposed that removal of heavy metals are
carried out relatively easily'if the environment is not
acidified by acid rain but the effect of the method is
merely assured by flying ashes in the powder state.
Consequently, in this method sufficient effect can not
be anticipated for the heavy metals and dioxin class

substances adhered to granular substances in a massed



Consequently, in this nethod sufficient effect can not be anticipated for
the heavy netals and di oxin class substances adhered to granul ar

- substances in a massed 4 gr anul ar
Al so the aforenenti oned nethod of solidification through

state.

fusion allows reduci ng dioxin class spbstances

di sconposition by virtue of a high t®€nperature of treatnent of the
i ncinerated ashes, in view of the present situation it is said that this
met hod of solidification through fusion is nost effectual and hence this
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nat e
in view of the present situation it is said that this

method of solidification +through fusion is most
effectual and hence this method bears main stream among
various method.

However, in view of considerations over a long
period of time, in the solidification through fusion too,
the possibility of elution of heavy metals trapped within
the fused substances buried in the disposal plant can
not be denied. Further, there gives rise problems such
that construction cost of the facilities and treatment
cost are high because 1large facilities such as
incinerating furnace and a large quantity of fuel are
required for the solidification through fusion due to
high temperature for fusing incinerated ashes.

On the other hand, in recent years, there gives rise
to a problem such that soils in the vicinity of chemical
factories and metal refineries are contaminated by heavy
metals, organic chlorine or oily constituents. Also
beach shore soils contaminated by crude oil being
effluent to ocean because of disasters at sea and also
crude oil adheres to the drug out soils which are conveyed

through a tunnel digging of a land subsidence at the area

to be unnoxi ous by thermnal
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netals, organic chlorine or oily constituents. Also beach shore soils
contam nated by crude oil being effluent to ocean because of disasters at
sea and also crude oil adheres to the drug out soils which are conveyed

t hrough a tunnel digging of a | and subsi dence at the area of
crude oil deposited and consequently tge treatnment of such soils becones
hard frequently. Further, the soils wth pollutants in questions adhered
(contam nated soils) include the soils which are Contam nated by m xing
aforenmenti oned incinerated ashes into them As to soils contam ned
menti oned as above too, establishnent of a technology for

renovi ngofafexredenvidnede poklitiedt an@C RS ega@t 1 PIt hleOREGSea tidE and
extra mnute grains contarned in the contamnated soils after extracting

themis oft isupht &bils bed®mesallyrapreikédienitiy S Sprugtiet, ditaxén cl ass
substances adhered to the incinerated ashes sticks to relatively strongly

to the seofidcewitfh podihtantsbsl gaest Wbhd ddheeed fcbtwn2AEtad t he

i ncinerated ashes. Then, upon classifying granul ar substances with

di anet er sorrse) timel 6der thers o b2 si whiiidr atreriCcositam inatedybyomdnting eat ment

for renoving dioxin class substances adhered relatively weakl 'y to

the af oafosrementdoned aingindwategt aashes duftsd abhem.are supposed to be

unnoxi ous and allowable to be recycled. 1In spite of such a situation, as

far as the invAst #ooBoils contamined mentioned as above too,
establishment of a technology  for removing
aforementioned pollutants and for recycling stones,
sands and extra minute grains contained in the
contaminated soils after extracting them is anticipated.

Generally speaking, it is said that dioxin class

substances adhered to the incinerated ashes sticks to
relatively strongly to the surfaces of g¢granular
substances with diameters below 2mm in the incinerated
ashes. Then, upon classifying granular substances with
diameters more than 5mm from the incinerated ashes,
carrying out treatment for removing dioxin class
substances adhered relatively weakly to the
aforementioned surfaces, those granular substances are
supposed to be unnoxious and allowable to be recycled.
In spite of such a situation, as far as the inventor of
the present invention is concerned, no methods are
proposed for separating the incinerated ashes in a state
of massed granular substances to individual granular
substances without crushing them and also detaching the

dioxin class substances from the granular substances

"below 2mm to which dioxin class substances is said to



the present invention is concerned, no nethods are proposed for separating
the incinerated ashes in a state of massed granul ar substances to

i ndi vi dual granular substances w thout crushing them and al so detachi ng
the dioxin class substances fromthe granul ar substances below 2mmto

whi ch di oxin class substances is saidgo stick relatively
strongly. Al so since the incinerated ashes are forned of a sof t

texture, it is not only hard to detach dioxin class substances adhered to
t hem by neans of an usual crushing machine but it is not possible to do
so because, if the I nci nerated ashes are crushed by crushing machi ne, for

exanpl e sthiadk mellativelgr sttengiyastances of the incinerated ashes are
al so granul ated and thus the granul ar substances with dioxin class

substances adhddeb sincendthéeinejwearztedndslest AgecEErmed, gediction
of their vol une becones hard. In the contam nated soils, though

the portBefst twweturehe igr dsunat subby draed’ tot deltacis alisé ik iut £1@ s |
grai ns becone to a massed granular state are limted, |ikew se the
af or emenSi&ifdiR RAGSh adiiered ste sthemt byningandeodt e nis w1 potashdnie as
above by means of  an usual crushing machine is hard but also soil grains
in the B3flERRaPEY 48 s mat pessddiedtoodbesorhedansd, hfcahee t he
dianeteringgéggggggﬂggﬁgghagz giﬁggggtggscrushing machine, for
example a ball mill, the granular substances of the
incineratéd ashes are also granulated and thus the -
granular substances with dioxin class substances adhered
can not be separated and, on the contrary, reduction of
"their volume becomes hard.

In the contaminated soils, though the portions
wherethegranularsubstancesmutuallyconstitutingsoil
grains become to a massed granular state are limited,
likewise the aforementioned incinerated ashes, not only
detachment of pollutants as above by means of an usual
crushing machine is hard but also soil grains in the
contaminated soils too are rediuced to be granulated
because the diameters of pollutants such as heavy metals
and oily constituents are extremely small; thus
separation of those pollutants are hard.

On the other hand, Japanese Laid-Open Patent
Application No. 8-164363 discloses a crushing machine
10 for removing acute angle portions of stones and the
like in the dredged soils without crushing dredged soils

containing sands, gravels and clays and also for crushing

the clods of solids, sands and the like. Fig.32(a) and



and oily constituents are extrenely small; thus separation of those

pol lutants are hard. On the other hand, Japanese Laid-Open Patent
Application No. 8-164363 discloses a crushing machine 10 for renoving
acute angle portions of stones and the Ilike in the dredged soils w thout

crushing dredged soils containing samds, gravels and clays and also for
crushing the clods of solids, sands and the like. Fig.32(a) and .

7 (b) show constitution of the crushing nachine 10: (a) is a side
view and (b) is sectional view cut away al ong A-A of (a). The crushing
machine 10 is provided with a rotary drum 6 having a plurality of outer

bl ades 6Yib)WEkdw comstoitathienh aPnghid crasRinEmMAGALMe SUHEagR) N its
axial direction protruding toward its center, and is provided with a

rotor 7 lisi agsiinke ariew anidhi(b ) hits r@eetionall wiBweesd idwsp AYowg h-it
having a plurality of inner bl ades which are attached to its outer
peri pherarAsoff dze) . prher cdwshingradicllinéerpot i snprovided! Ritdear
provi ded on the periphery of the rotary drum6 is driven by a notor 8
and the rotamy stxaim 67hastireyhepluralitycdoukes blades 6Whywhidh vi ng
unit 7b, and by rotating the rotary drum 6 and rotor 7 in a nutually
rever sedaier aitiamhedapdiong itst iomehi pgripheratesusfidcasinr é¢tged soil s
thrown into the crushing machi ne 10 upon conpressive forces and__ _
shear i ng@siadss@iresdriian protrudibg shewsrdhribe icenterandamdl ishi ng t he
subst ances whi ch have been crushed | ) L

provided with a rotor 7 being installed within the rotary

drum 6 eccentrically with it having a plurality of inner

blades which are attached to its outer peripheral surface

protruding in radial direction; an annular gear provided

on the periphery of the rotary drum 6 is driven by a motor

8 and the rotary shaft 7a attached to the rotor 7 is driven

by a driving unit 7b, and by rotating the rotary drum

6 and rotor 7 in a mutually reversed direction, carries

out crushing substances such as dredged soils thrown into

the crushing machine 10 upon compressive forces and

shearing stresses exerted on the substances thrown into

and polishing the substances which have been crushed

through mutual frictions among the crushed substances

themselves. Now the crushing treatment by the crushing

machine 10 is carried out in a dried or wet condition

at the time of polishing the crushed stones and is carried

out while pouring water to the substances poured at the

time of rendering the earth and sands such as dredged

soils such as sands, gravels and clays to extra minute

grains. The magnitude of stress to be exerted on the

above substances poured into is adjusted mainly by gap



through nutual frictions anong the crushed substances themsel ves. Now the
crushing treatnent by the crushing machine 10 is carried out in a dried
or wet condition at the time of polishing the crushed stones and is
cdarried out while pouring water to the substances poured at the time of
rendering the earth and sands such as giredged: soils such as sands,
gravel s and clays to extra m nute grains. The nagnitude of stress to be
exerted on the above substances poured into is adjusted mainly by gap
between the rotary drum 6 and the rotor 7 (degree of eccentricity of the
rotor 7) and by respective rotation speeds of the rotary drum 6 and rotor
7. betiwe@nobhentotharysoiram B ahd Whento®or 7 (deffeeh@@mh the
above prior art discloses an exanple for crashing gravels and stones

cont ai neecicenteidi¢jged tivelsobyrt 19 and by espacrd vd petativans for
separating granul ated substances being reduced to massed grains such as

i nci ner aspeerthea folithee nedtayypudnumg 6upand owtiotasar 0f . or gani ¢ subst ances
such as raw garbages and inflammabl e substances wi thout destroying the
above granul arlhe€ b kemn 2 | § ymedicbyndheerrmednasitas t o unnoxi ous
by separating heavg netal s and dioxin class substances adhering to the
granul ar substARdethpighéhe adiowe priozsarts disciluses@mrsxampileal | .

Al'so, as_far as relying on the crushing machine 10,
for crashing gravels and stones contained in the dredged

soils by the crushing machine 10 yet, means for
separatiné granulated substances being reduced to massed
grains such as incinerated ashes obtained by burning up
sources of organic substances such as raw-garbages and
inflammable substances without destroying the above
granular substances or for rendering incinerated ashes
to unnoxious by separating heavy metals and dioxin class
substances adhering to the granular substances in the
incinerated ashes are not suggested at all.

Also, as far as relying on the crushing machine 10,
it was hard to effectively detach the pollutants adhering
to each of granular substances consisting of soil grains
of the above contaminated soils when the substances to
be treated are the contaminated soils adhered with
pollutants having a large viscosity such as carbon and
oily constituents or when the contaminated soils are such
that heavy metals, i.e. pollutants, adhere strongly to
each of the individual granular substances.

Further, none of the means are suggested for
recycling unnoxious substances obtained through

separating pollutants from incinerated ashes and



It was hard to effectively detach the pollutants adhering to each of
granul ar substances consisting of soil grains of the above contam nated
soils when the substances to be treated are the contam nated soils adhered
wi'th pollutants having a | arge viscosity such as carbon and oily
constituents or when the contam natedgsoils are such that heavy netals,

I .e. pollutants, adhere strongly to each of the individual granul ar

subst ances. Further, none of the means are suggested for recycling
unnoxi ous substances obtained through separating pollutants from
I nci nerated ashes and contam nat ed soils. The present

i nvent i ocomtaminateilesoplgi.ew of the problens in the past, and its
object is to provide a nethod and systemfor treatnent of granul ar

subst ances wi tthepplregent sindeaitcibnihal be#n madde civiryiewt ofi the
granul ati on of the granul ar substances with pollutants, such as

cont am npredlEmssimthe paisier anellizsheb jecidlier td pndviidecarmegthotl
separation and renoval of the pollutants efficiently and further to carry
out recavd myshemuniori stregtmentarofugreamksrnisitbsbahicgsanvith

separ at ed. Summary of the Invention A et hod of
carryi ngpodd.utrant senadblengdinwhichsuesadices tw t icgoryutemts finer ed

according to claim 1 of the present invention including a step of finely
granulation of the granular substances with pollutants,

such as contaminated soils and incinerated ashes,
adhered and to carry out separation and removal of the
pollutants efficiently and further to carry out
recycling the unnoxious granular substances with
pollutants separated.
Summary of the Invention

A method of carrying out treatment of granular
substances with pollutants adhered according to claim
1l of the present invention including a step of finely
granulating the dgranular substances by a fine
granulation means in which the granular substances with
pollutants adhered are poured into a treatment gap of
the fine granulation means and in which granular
substances are separated into independent granular
substances and also in which the pollutants adhering to
surfaces of the granular substances are separated by
having compressive forcers exerted on the granular
substances and having mutual rubbing forces acted on the
same among themselves while adding water to the poured
'granular substances with pollutants adhered, and

characterized in that fine granulation step, the



granul ating the granul ar substances by a fine granulation neans in which
the granul ar substances with pollutants adhered are poured into a
treatnment gap of the fine granulation neans and in which granul ar
substances are separated into i ndependent granular substances and also in
whi ch the pollutants adhering to surjgces of the granul ar substances are
separated by having conpressive forcers exerted on the granul ar

subst ances and havi ng mutual rubbing forces acted on the sane anong

t henmsel ves whil e adding water to the poured granular substances with
pol l utants adhered, and characterized in that fine granulation step, the

10 coopmprses s ével I strésshetoxebleed exeitedyr amul dhe sUpsAAGIST are
arranged to be gradually increased. In detail, this invention is
char act esubstamcébataret akirasigdd beovibw ghadublgsincredsedses exerted
on the granul ar substances with pollutants adhered, treatnent of fine
granul ation, iIn.detpdrlh)ithisfihrentgiamuisrchakaictieetzedhiahthad in the
state of massed granul ar substances being formed by mutual sticking of
many graatl £irsbdvynbeyiangngheheonm ness ivie 15t pesbetsartxertiedr ot i Nt o

al nost i ndependent granular substances w thout destroying themis carried

out (hetBenafgranudfgr r eslubstanaeesi nwidiint i pglilncantst ) adlededgxt , by

havi ng mai nly nutual rubbing forces acted
treatment of fine granulation, i.e. separation of the
granular substances, which are in the state of massed
granular substances being formed by mutual sticking of
many dgranular substances among themselves, with
pollutants adhered into almost independent granular
substances without destroying them is carried out
(hereinafter referred to as disintegrating treatment);
and next, by having mainly mutual rubbing forces acted
on the finely granulated granular substances upon
increasing stresses to be applied to them and causing
mutual polishing by mutual frictions among the granular
substances and thus the pollutants adhering to granular
substances are separated (heréinafter referred to as
glue breaking treatment).

A method of carrying out treatment of granular

substances with pollutants adhered according to claim
2 is characterized in that after carrying out the fine
granulation treatment on the granular substances with
pollutants adhered by a single fine granulation means,
carrying out the fine granulation treatment for the

second time by pouring the granulation substances, which

were already subjected to the fine granulation treatment,



on the finely granul ated granul ar substances upon increasing stresses to
be applied to them and causing nutual polishing by nutual frictions anong
the granul ar substances and thus the pollutants adhering to granul ar
substances are separated (hereinafter referred to as gl ue breaking
treatment). A nmet hod of carryingjout treatnent of granul ar

substances with pollutants adhered according to claim 2 is characterized
in that after carrying out the fine granulation treatnment on the granul ar
substances with pollutants adhered by a single fine granul ati on neans,
carrying out the fine granulation treatnent for the second tine by pouring
t he graninaic arheéubainentdne Wiahuletibonl meadys awd ect echéotihe bife

granul ati on treatnent, into the sane fine granul ati on neans
and at tbeddim® dfreatmenmt,rsiiress, o6rdss applkiedplted gagudaw ar
substances are nmade | arger than the one being applied previously. A

net hod oSubsrtanogsodre rmatiectangeyr thdnrtheukaienbediny tdppdliled ant s
adhered according to claim 3 is characterized in that the treatnment is
carried previgushy.fine granul ati on neans which is provided with a
cylindrical rotary drumhaving a plurality of outer blades attached to an
i nner peripheral methade aff casryingr\outumneatmenit: sofergranaddra rot or

havi ng a g urality of inner blades, which are attached to an outer
substances with pollutants adhered according to claim

3 is characterized in that the treatment is carried out
by the fine granulation means which is provided with a
cylindrical rotary drum having a plurality of outer
blades attached to an inner peripheral surface of the
rotary drum toward its center and a rotor having a
plurality of inner blades, which are attached to an outer
peripheral surface along an axial direction protruding
in a radial direction of said rotor, and being installed
within the rotary drum eccentrically with the same and
having arranged to rotate in reversed direction of the
rotary drum.

A method of carrying out treatment of granular
substances with pollutants adhered according to claim
4 is characterized in that, under a condition that hard
substances are mixed in the granular substances with
'polluténts adhered, the fine granulation treatment is
carried out by accelerating the substances by rotating
the rotary drum and the rotor in a mutually reversed
direction. .

A treatment means of granular substances with |

pollutants adhered according to claim 5 is provided with



peri pheral surface along an axial direction protruding in a radial
direction of said rotor, and being installed wthin the rotary drum
eccentrically with the sane and having arranged to rotate in reversed
difrection of the rotary drum A nmet hod of carrying out treatnent of
granul ar substances with pollutants gghered according to claim 4 is
characterized in that, under a condition that hard substances are m xed in
t he granul ar substances with pollutants adhered, the fine granulation
treatment is carried out by accelerating the substances by rotating the
rotary drumand the rotor in a nutually reversed direction. A

treatnena nedngled ghiael granilsitnens melahs Panl WrRich aﬂi}erndvawrdl ng
to claim5 is provided with

singl e fcommressliste ddoreess exerbedh dyy bhei g@amomress:h@téﬁe@@ _
exerted on the granul ar substances wth pollutants adhered and by having

mut ual rwhtingpoldnisemn st ediler éde aapdebymingvihg mbstadcasubbamrel ves,
whi ch have been poured into a treatnent gap of the treatnent system while
addi ng wibeces adiedramdlhe sameamomg L he sals bancas thienisseleesgr e
separated to independent granul ar substances and al so the pollutants
adher i ngwhd.cdur hastes beerhepguared adnibseantreadmentegapt f wherein the

treatment gap of the fine

treatment system, while adding water to the granular
substances, the granular substances are separated to
independent granular substances and also the pollutants
édhering to surfaces of the granular substances are
separated, wherein the treatment gap of the fine
.granulation means is set narrow on the downstream side,
so that the disintegration and glue breaking treatments
of the granular substances with pollutants adhered can
be carried out efficiently.

A treatment system of granular substances with
pollutants adhered according to claim 6 is provided with
a plurality of fine granulation means over a plurality
of stages for separating the granular substances to
independent granular substances and separating the
pollutants adhering to surfaces of the granular
substances, while adding water to the granular
substances being poured into a treatment gap, by having
compressive forces exerted on the granular substances
with pollutants adhered and by having mutual rubbing
forces acted on the same among the substances themselves

and the granular substances are arranged to pass through

successively each of the granulation means and the



granul ation neans is set narrow on the downstream side, so that the

di sintegration and glue breaking treatnents of the granul ar substances

wi th pollutants adhered can be carried out efficiently. A treat ment
system of granul ar substances with pollutants adhered according to claimé6
is provided with a plurality of fineygranulation nmeans over a plurality

of stages for separating the granul ar substances to independent granul ar
substances and separating the pollutants adhering to surfaces of the
granul ar substances, while adding water to the granul ar substances being
poured into a treatnent gap, by having conpressive forces exerted on the

granul ar tgeldintemesgapist A rievlslett YrisdadhaeharEoRerhat agwhs takamubbi ng
forces acted on the sanme anong the substances thenselves and the granular

subst ancgsages arranged to pass through successively each of the
granul ati on neans and the 13

treat ment gapsAanrextmeniduaybtemr ofWwegranudAdmssubtantegeswith A
treatment system of granul ar substances with pollutants adhered according
to clai npéllutamts adlreared alcrording e ollikey,dwlieveinreaierns of a
slurry discharged froma pre-stage fine granulation nmeans is provided and
t he subsfancesammyinqavathedehydrattion ttaredemdnltydoftian aXwaryent, are
poured into the fine granulation neans of l|atter stage.

discharged from a pre-stage fine granulation means is

provided and the substances which have been subjected

to the dehydration treatment, are poured into the fine

granulation means of latter stage.

A fine granulation system for carrying out
treatment of granular substances with pollutants adhered
.according to claim 8 employs a fine granulation means
and the fine granulation means is provided with a
cylindrical rotary drum having a plurality of outer
blades attached to an inner peripheral surface of the
rotary drum toward its center and a rotor having a
plurality of inner blades, which are attached to an outer
peripheral surface along an axial direction protruding
in a radial direction of the rotor, and being installed
within the.rotary drum eccentrically with the same and
being adapted to rotate reversely against the rotary
drum.

A treatment system granular substances with
pollutants adhered according to claim 9, the treatment
system carries out the fine granulation treatment of the

granular substances with pollutants adhered such that

the granular substances such as stones and grovels having



A-fine granul ation systemfor carrying out treatnment of granular
substances with pollutants adhered according to cl-aim8 enploys a fine
granul ati on neans and the fine granulation nmeans is provided with a
cylindrical rotary drumhaving a plurality of outer blades attached-to an
I nner peripheral surface of the rota&% drumtoward its center and a rotor
having a plurality of inner bl ades, ich are attached to an outer

peri pheral surface along an axial direction protruding in a radial
direction of the rotor, and being installed wthin the rotary drum
eccentrically with the sane and being adapted to rotate reversely against

the rotafyy ere%meteré (WRICHE Hav¥She@m ke d" i ﬂ“'&?:téa

pol |l utants ad accordlng to claim9, the treatnent n1carr|es out

the f'”esﬁHﬂEﬁﬂééQ”w@%ﬁ“ﬁ@TluQ%ﬂi@ aﬂﬁ%@ﬂ&”aféhéiﬁgg%iﬂ%&th@#L”a”ts

adhered such that the granul ar substances such as stones and grove
i ch

having the slurry, which were discharged’fro é sﬁ“@f’?%&rf
have been m xed in the granular substantes wt utants he are

classifig¢amuratiba syeiiem, WheheVEep a@aﬂféw%ﬁainﬁwf Qu&Hﬁénéb@ge fine
granul ation system those separated. granul ar substances having |arge

di anet er Ra¥ivPoLaede HlaReltdiderasbappuiédeiandud al ek ey €4yand those
granul ar substances having | arge dianeters are accel erated by rotatlng t he
fine granulation system and those granular substances
having large diameters are accelerated by rotating the
rotary drum and the rotor in a mutually reversed
direction under a condition that the granular substances
and granular substances having large diameters are

mixed.

A method of carrying out treatment of granular
substances with pollutants adhered according to claim
10 is characterized in that the granular substances
without containing pollutants and the granular
substances having diameters inclusive of separated
pollutants smaller than those of the granular substances
without containing pollutants are separated out of the
granular substances, which have been discharged from the
fine gfanulation means according to claim 1, by a liquid
cyclone.

A method of carrying out treatment of granular
substances with pollutants adhered according to claim
11 is characterized in that the separation of the
granular substances having large diameters without

containing pollutants out of the granular substances,

which were already subjected to the fine granulation



rotary drumand the rotor in a nutually reversed direction under a
condition that the granul ar substances and granul ar substances havi ng
| arge di aneters are m xed. A nmet hod of carrying out treatnent of
granul ar substances with pollutants adhered according to claim 10 is
characterized in that the granul ar supgtances w thout containing

pol lutants and the granul ar substances havi ng di anmeters inclusive of
separated pollutants snaller than those of the granul ar substances

Wi t hout containing pollutants are separated out of the granul ar

subst ances, which have been di scharged fromthe fine granulation neans

accordi ng gl theh®,1.idyraikedivy ﬁf@#&&&n? a ndzFEEhednisfinyg ng out
treatment of granular substances wth pollufants adhered according to

claim 1§f arrherastec aRfkérihnaat e deBahdirge pobrharrivgeaat

subst ances having | arge dianeters wi thout containing pollutants out of the

gr anul ar asQRksk@ACpBr t M CO e Al i sgbadmsl. to the fine granulation
15 treatment, is raised by providing a nozzle consisting of an elastic

material at a Hi sdehed Wt carmyning duta trwetmeat iof @rdmelhxquid
cycl one. A nethod of carrying out treatnent of granular substance
w th pol bubstsnedhwieth poddruit agtsoadireredlaccomhingcterckadm a2t hat,
after carrying out the fine
is characterized in that, after carrying out the fine
granulation of the granular substances with pollutants
adhered while adding water to the granular substances,
the granular substances are stored in a liquid supply
cistern of the 1liquid cyclone, a treatment water
containing the granular substances are supplied to the
liguid cyclone from a lower portion of the liquid supply
cistern, and the granular substances are classified with
respect to size of the same and also the treatment water
containing the granular substances having small

diameters discharged from an upper portion of the liquid

cyclone is turned back to the liquid supply cistern.

lef I it ] f the I .

Fig.l is a block diagram showing constitution of
the system for treatment of the granular substances with
pollutants adhered according to Embodiment 1 of the
present invention.

Fig.2 shows the constitution of the fine
granulation equipment according to Embodiment 1.

Fig.3 (a), (b) show the setting condition of the

fine granulation means according to Embodiment 1.



granul ation of the granular substances with pollutants adhered while
addi ng water to the granul ar substances, the granul ar substances are
stored in a liquid supply cistern of the Iiquid cyclone, a treatnent water
contai ning the granul ar substances are supplied to the |I|iquid cyclone from
a lower portion of the liquid supply jgistern, and the granul ar substances
are classified with respect to size of the sane and al so the treatnent

wat er contai ning the granular substances having snall dianeters
di scharged from an upper portion of the liquid cyclone is turned back to
the liquid supply cistern. Brief Description of the Draw ngs

Fig.1is a bl origliegiamnusOratesCwt ibulsl fodideteyratindRr andat nent
of the granul ar substances with pollutants adhered accordi ng to Enbodi nent

1 of theglwesdsneakivani i on. Fig.2 shows the constitution of the fine
granul ati on equi pnment according to Enbodi nent 1. Fig.3 (a), (b) show
the setting corRdigt.i®n of(dhg figle)granidbisratens a@ebidnsy toof

Enbodi ment 1. 16 Fig. 4

i |l ustratidsiartegratdfonli andt egiweéi bremklingl.ue breaki ng. Fig.5

(a), (b) Il lustrate actions of disintegration and gl ue breaking.

Fig.6 (a), (b)Figew atajher(lexashiow cinohhdr nexample of the fine
granulation equipment according to the invention.

Fig.? shows the constitution of the treatment
system of the granular éubstances with pollutants
adhered and flow of the treatment according to Embodiment
2.

Fig.8 shows the constitution of the treatment
system of the granular substances with pollutants
adhered and flowof the treatment according to Embodiment
2.

Fig.9 is a schematic diagram showing the
constitution of the liquid cyclone.

Fig.10 (a), (b) are a schematic diagram showing the
feed sump.

Fig.1l1 is a table showing result of the analysis
of the incinerated ashes which is subjected to the
treatment by the continuous treatment according to
Embodiment 2.

Fig.12 is a table showing result of the analysis
of the incinerated ashes which is subjected to the
treatment by the continuous treatment according to
Embodiment 2.

Fig. 13 is a table showing result of the analysis



granul ati on equi pnment according to the invention. Fig.7 shows the
constitution of the treatnment system of the granular substances with
pollutants adhered and flow of the treatnment according to Enbodi nent 2.
Fi'g. 8 shows the constitution of the treatment system of the granul ar
substances with pollutants adhered apg flow of the treatnent according to

Enbodi nent 2. Fig.9 is a schematic diagram show ng the constitution
of the liquid cyclone. Fig.10 (a), (b) are a schematic di agram
showi ng the feed sunp. Fig.11 is a table showing result of the

analysis of the incinerated.ashes which is subjected to the treatnent by

the conteoffuctiset rione imelr Deear dseko wikiiadi P@ntswbjected Fitd 18hes a
tabl e showing result of the analysis of the incinerated ashes which is

subj ect etireatinfentt riept nElié  yohbd nubiis Nutea t et e Alc SELA L Aig g tioo

Enbodi ment 2. Fig. 13 is a table showing result of the analysis

17 oEmblodl imenteat ed ashes which is subjected to the treatnent by the
continuous treatnent according to Enbodi nent 2.

Fig.14 shows the treatment system of the granular
substances with pollutants adhered when a single unit
of the liquid cyclone is used.

Fig.1l5 shows the constitution of the first fine
granulation machine according to Embodiment 3.

Fig.16 shows the constitution of the second fine
granulation machine according to Embodiment 3.

Fig.17 (a), (b) and (c) show in detail the inner
blades of the first fine granulation machine according
to Embodiment 3.

Fig.18 (a), (b) and (c) show in detail the inner
blades on the upstream side of the second fine
granulation machines according to Embodiment 3.

Fig.19 (a), (b) and (c) show in detail the inner
blades on the downstream side of the second fine
granulation machine according to Embodiment 3.

Fig.20 (a), (b) are sectional views for comparison
of constitution of the first and second fine.granulation.
machines according to Embodiment 3.

Fig.21 shows constitution of the outer blades of
the first fine granulation machine.

Fig.22 shows constitution of the outer blades of

the second fine granulation machine.

Fig.23 1is a schematic diagram showing the



Fi g. 14 shows the treatnent systemof the granular substances with
pol l utants adhered when a single unit of the liquid cyclone is used.

Fig. 15 shows the constitution of the first fine granulation nmachine
according to Enbodi nent 3. Fig.16 shows the constitution of the
second fine granulation nmachine accoiging to Enmbodi ment 3. Fig. 17
(a), (b) and (c) showin detail the inner blades of the first fine
granul ati on nmachi ne according to Enbodi ment 3. Fig.18 (a), (b) and
(c) show in detail the inner blades on the upstream side of the second
fine granulation machi nes according to Enbodi nent 3. Fig.19 (a), (b)

and (o) sawdideian U Wi nddativen digsdayes! L Sifqaid e,

second fine granulation nachine ac I ng to

(a), (b)cgecacifst dBdlrdiRys toP EMPsaImeE 40Qf constitution of the first
and second fine granulation machines according to Enbodi nent 3.

Fig.21 shows crsmgt.iz@%imgftﬁaewah%&ked@fs%m €0e tredthent of
granul ati on nachi ne. Fi g.22 shows constitution of the outer blades of

the secopHef giamiPay! sub¥tanebsN&ith polludtZetsSadhedeadByi€hdiaagr am
show ng t he 18 constitution of the
negati veupeedfirchéypedative puessuaeercaoppdi 1d dwidndgdilone. 4.

Fig.25 shows the treatment system for treatment of
the granular substances with pollutant adhered with a
use of two units of negative pressure type 1liquid
cyclones.

Fig.26 shows the treatment system for treatment the
granular substances with pollutants adhered according
to Embodiment 5.

Fig.27 (a), (b) show an example of constitution of
the flofation classifying unit.

Fig.28 shows a treatment system for treatment of
contaminated soils according to Embodiment 6.

Fig.29 (a), (b) are sectional views for comparison
of the constitution of the first and second fine
granulation machines according to Embodiment 6.

Fig.30 illustrates the disintegration and glue
breaking actions under the condition that hard
substances are mixed.

Fig.31 (a), (b) illustrate the disintegration and
glue breaking function under the condition that the hard
substances are mixed.

Fig.32 (a), (b) show constitution of a conventional

crushing machine.



Ft g. 24 shows the treatnent system for treatnent of the granul ar substances
with pollutants adhered with a wuse of the negative pressure type liquid
cycl one. Fig.25 shows the treatnent systemfor treatnment of the
gfanul ar substances with pollutant adhered with a use of two units of
negative pressure type liquid cyclongs. Fi g. 26 shows the treatnent
systemfor treatnent the granular substances with pollutants adhered
according to Enbodi nent 5. Fig.27 (a), (b) show an exanpl e of
constitution of the flotation classifying unit. Fig.28 shows a

t reat ment systen1for treatnent of contan1nated soils according to
Enbodi ment pe: i p v B 1f ad eRmbbdi rfteompar i son  of
the constitution of the flrst and second flne granulatlon machi nes
according to Estbgietanéntly, dedtgipridhsst kdilles tbe digdivéregréni on and
gl ue breaking actions under the condition that hard substances are m xed.
Fig. 31 (prefeyred| ustmbbdintentissi ntefieatr bmgandtogl uecboampdamgihgncti on

under the condition that the hard substances are m xed. Fig.32 (a),
(b) showdramsdirigsiti on of a conventional crushing nmachine.
19

Embodiment 1

Fig.1l is a block diagram showing a treatment system
for granular substances with pollutants adhered
according to Embodiment 1. In this drawing, 11 is a hopper
for receiving granular substances with pollutants
adhered, i.e. substances to be treated, 12 is a
provisional sorting means for excluding admixtures
exceeding several cm.from the above granular substances
poured from the recei&ing hopper 11, 20 is a fine
granulation system (means) for carrying out fine
granulation of the granular substances and consists of
a first fine granulation machine 21, which carries out
a coarse disintegration of the granular substances upon
adding water to the granular substances with pollutants
adhered and a second fine granulation machine 22 which
carries out disintegration and glue breaking treatment
of the granular substances which have been subjected to
the granulation treatment through the first fine
granulation machine, 30 is a vibrational screen for
sorting and separating the granular substances exceeding
5Smm from the slurry containing granular substances
subjected to the treatment of disintegration and glue

breaking through the fine granulation system 20, 50 is



Det ai | ed description of the Proffered Enbodi nents Subsequent |y
descriptions will be given on preferred Enbodinents referring to
acconpanyi ng draw ngs. Enbodinent 1 Fig. 1 is a block diagram
showi ng a treatnment system for granular substances with pollutants adhered
according to Enbodiment 1. In this drgging, 11 is a hopper for rece
granul ar substances with pollutants adhered, i.e. substances to be
treated, 12 is a provisional sorting nmeans for excluding adm xtures
exceedi ng several cmfromthe above granul ar substances poured fromthe
recei ving hopper 11, 20 is a fine granulation system (neans) for carrying

out finea glasy ffiehtdfon keLHScoRp rIEEn g el #88 iFdFd €16n0hnit first
fine granul ation nmachine 21, which carries out a coarse disintegrat

the grangheh Sasstaant

u
pol lutants adhered aﬁ% a second fine granul ati on machi ne 22 which

out disi olaw=ifeiny€h® ge aerkr Hubseantws withirespeetitar ssglest ances
whi ch have been subjected to the granulation treatnment through the

fine

separating the granul ar substances exceeding 5mmfromthe slurry
cont ai ni hymgrsaappdieslifromcethe alhpeet adbirathonakasocreemf 60 is

di sintegration and gl ue

50 is

a water supply unit to the fim® granulation system 20
and the classifying means 50, and 70 is a contaminated
water treatment unit for purifying the treatment water
discharged from the classification means 50.

Fig.2 shows an example of constitution of the fine
granulation system which comprises the first fine
granulation machine 21 and the second fine granulation
machine and they are installed within a single shell 2
and are adapted to be operated by a common power unit
3. In Fig.2, 4 is a treatment substance pouring port
through which the granular substances with pollutants
adhered are poured, 5 1is a treatment substances
discharging port for discharging the granular substances
which have been disintegrated and glue broken
successively within respective first fine granulation
machine and the second fine granulation machine.

Both of the fundamental construction of the first
fine granulation machine 21 and the second granulation
machines 22 are.almost similar to that conventional
crushing machine 10, but condition of operation is
different from that of the crushing machine 10, which

is based upon the condition of imposing the crushing as

I Vi ng

i on of

ja0leydlgned awdca thiSRnerantank WGt Foges W th

carries

first

or fromttlne shebhryecoitdininyg thet geariu Earesuabbanserbehgwand

breaki ng through the fine granul ati on system 20,



a-classification neans conprising a classification unit such as a liquid
cyclone and a thickner tank and for «classifying the granul ar substances
with respect to size fromthe slurry containing the granul ar substance
bel ow 5mm supplied fromthe above vibrational screen, 60 is a water
supply unit to the fine granulation sygtem 20 and the classifying neans
50, and 70 is a contam nated water treatnent unit for purifying the
treatment water discharged fromthe classification neans 50. Fig.2
shows an exanpl e of constitution of the fine granulation system which
conprises the first fine granulation machine 21 and the second fine

granul at hogrirmémﬁeya% ek § 6AStHE FbNtEArY ,atHO ¥ PrEkeldine and
are adapted to be operated by a conmon power unit”™ 3. In Fig.2, 4is a

treat menigraiisl 8849 rPGEEAINROTis $&t OHBh tHE Wondetioan W Arpaukstmyces
with pollutants adhered are poured, 5 is a treatnent substances

di schar gith@ i ihetegistingyitied btettans aitsupsinecutyhasd e been
di sintegrated and gl ue broken successively within respective first fine

gr anul at secomdicfine grandlkatiomchaddliner dsuseti ¢o wthahiowndition Bot h of
t he fundanmental construction of the first fine granulation machine 21 and

t he secood puirilmg itdne glwéibesaRing ¢raaabménti as!| bt stpr fina dadwy.ent i onal
crushing machi ne 10, but condition of operation is different fromthat of
the crushing nRblisneld Otowaayhthiat bisetihepdiinste Linei granwiatdessi ng t he
Crushlngmgi‘hine 21 for carrying the coarse disintegrating
treatment on the granular substances with pollutants
adhered, as shown by Fig.3 (a) the gap D,, between the
rotary drum 6 and the rotor 7 isiset to relatively wide
by setting the amount of eccentricity of the rotor 7 small
and the rotational speed is set to low; in the second
grariulation machine 22 for carrying blue breaking as the
prime duty on the granular substances, as shown by Fig.3
(b), the gap D,, between the rotary drum 6 and the rotor
7 is set to relatively narrow by setting the amount of
eccentricity of the rotor 7 to large and also the
rotational speed is set to high. Now, since the
conventional crushing machine 10 mainly carries out
crushing, it is supposed that the conventional crushing
machine 10 employs further smaller gap between the
rotational drum 6 and the rotor 7 than that of the second
fine granulation machine 22 and also employs a higher
rotational speed than that of the machine 22.
In the first fine granulation machine 21 or the

second fine granulation machine 22, as shown by Fig.4,

the granular substances S with pollutants adhered are



21 a prinme duty on it but, on the contrary, the first fine granulation
machine is set to the condition of putting the disintegrating treatnent as
its prinme duty and the second fine granulation nmachine is set to the
condition of putting the glue breaking treatnent as its prine duty.

This is to say that in the first fineggranulation machine 21 for carrying
the coarse disintegrating treatnent on the granul ar substances with
pollutants adhered, as shown by Fig.3 (a) the gap Derr], between the
rotary drum6 and the rotor 7 is set to relatively wwde by setting the
anount of .eccentricity of the rotor 7 small and the rotational speed is.

set to | ayitdteleupirddlyobyndiné i @atECHIHdds 6 oFrNeé NBoklassy
breaking as the prine duty on the granul ar substances, as shown by Fig.3

(b), thedgaim (¥, ahat ¥ecwdIE 48! alghi th 846 dwhwaLdNY By théSifglerd O
relatively narrow by setting the anmount of eccentriCity of the rotor 7 to

large antladest ew refattheal royed 75 Sghdt 0abki 0B cohi@équénees, t he
conventional crushing machine 10 mainly carries out crushing, it is

supposedcolimgréss iven\foncesalamd ushieay ingclioredd £rpl exeftedhon snaller
gap between the rotational drum6 and the rotor 7 than that of the second

fine graealcdt ich imdhvielw®l agdtanwlaenpubgtandéghef the ajramalaxpeed
than that of the nachine 22. In the first fine granul ation nmachi ne 21

or the sudbmthficee § amd dthvs ddstineegZatanghand glule dhrieakiineg
granul ar substances S with pollutants adhered are
treatments are carried out.

. In other wards, as shown by Fig.5 (a), the
compressive forces or shearing forces are exerted on the
each of individual granular substances P of the granular
substances, in the state of massed granular substances,
with pollutants adhered, which are formed by mutual
sticking of individual granular substances P among
themselves at the sticking surfaces f or are exerted on
independent granular substances P, which are not
mutually sticking but have large sizes, and as a
consequence the individual granular substances P of the
granular substance are separated from the portion of the
sticking surface r and are thus finely granulated to
almost independent fine granular substances P
(disintegrating treatment) and also, as shown by
Fig.5(b), forces in rubbing directions are acted
mutually on the granular substances and, by virtue of
the mutual frictions acted on the individual granular
substances P, pollutants g such as heavy metals and

dioxin class substances adhering to the surfaces of the

individual granular substances P are exfoliated and



22 agitated upwardly by the outer bl ades 6Wof the rotary drum 6 and
as well as agitated downwardly by the inner blades 7Wof the rotor 7, and
as a consequence, conpressive forces and shearing forces are exerted on
each of individual granular substances of the granular substances S and
thus disintegrating and glue breakingggtreatnments are carried out. In
other wards, as shown by Fig.5 (a), the conpressive forces or shearing
forces are exerted on the each of individual granular substances P of the
granul ar substances, in the state of massed granul ar substances, wth

pol |l utants adhered, which are fornmed by nutual sticking of individual

granul ar syt #068S FréfiPthe ! RGBLY 1% £ b%:mg | BB Ethices " por are

exerted on~ | ndependent granul ar substances™P, are not nutually

sticking(guudbredRifig €réatmeie) 35S Row,,CRHYIPONAuL HALisNY ¥aRERkE
granul ar Substances P of the granular substance are separafed fromthe

portion Abt hlpttekihe MHd9ea gravtubae sulstaneky PR €6efnko
al nost i ndependent fine granular substances P (disintegrating

treat menst iwkKinySeurbas8eWr byhithy. ££8) sufaees of Ulkdior fdaagt i ons
are acted mutually on the granul ar substances and, by virtue of the

mut ual fgratmulsrasubdtantéés A PLGudl () poul ar Thebefares P, aell utants
g such as heavy netals and dioxin class substances adhering to the :
sur f acesthie ttHame iofli didiategratian substagheditP may ectalsiarealagd
happen that part of the pollutants q adhering to the
surfaces of the massed granular substances are party
exfoliated, at the time of the glue breaking treatment,
most of the pollutants q are separated from the surfaces
of individual granular substances P. Also among
individual granular substances P having large sizes,
some of them may happen to be finely granulated through
crushing.

Further, the treatment water is supplied to the
first fine granulation machine 21 and the second fine
granulation machine 22, from the water supply unit 70
through unshown water supply port. Therefore, since
the granular substances with pollutants adhered being
poured into the fine dgranulation system 20 are
disintegrated and glue broken under the condition that
the treatment water is added, the heavy metals and dioxin
class substances, among the exfoliated pollutants, are
dissolved or suspended as extra minute fragments in the
treatment water.

Next, method of treatment of granular substances

with pollutants adhered carried out by the treatment



23 separated fromthe individual granular substances P (glue breaking
treatnent). Now, the pollutants q adhere not only to the nassed granul ar
substance P but to the sticking surfaces r which are surfaces of

i Adi vi dual granul ar substances P (Fig.5(a)). Ther ef or e, at the tine
of disintegration, though it may occagjonally happen that part of the
pollutants q adhering to the surfaces of the nassed granul ar substances
are party exfoliated, at the tine of the glue breaking treatnment, nost of
the pollutants q are separated fromthe surfaces of individual granular
substances P. Also anong individual granular substances P having | arge

si zes, §?§%éﬁ hEAiTedagBeAbldvewiilnel e JaaB ¢ ALEat RaQtihg apushi ng.
Further, the treatnent water is supplied to the first fine granulation

nmachi ne 21 exdmple Fox0the cAge vhetd EheoBubiaN6edZtol BB tégL¥AL er
supply unit 70 through unshown water supply port. Therefore, since the

gr anul aragegbdimnineratded pasheisant s adhered being poured into the fine
granul ation system 20 are disintegrated and gl ue broken under the

condi tion thatAttfitrsteatinoinestted asheedhotedéato Bliellkopperdi oxin
cl ass substances, anong the exfoliated pollutants, are dissolved or
suspendelil asadtten adniktdregnexteddindesetvieandi heeh adkecexcludedNext,
nmet hod of treatnent of granul ar substances
through the provisional sorting unit 12, are poured into
the first fine granulation machine from the pouring port
of the fine granulation system 20. The first fine
granulation machine 21 having a wide gap between the
rotary drum 6 and the rotor 7, carries out a course
disintegration on the incinerated ashes being mixed with
the treatment water and moves the ashes to the down stream
side of the first granulation machine 21 and transfer
them to the second fine granulation machine 22 while
separating the individual granular substances in the
massed state of the incinerated ashes without destroying
them. At this time, the extra minute fragments such as
heavy metals and dioxin class substances, which weakly
adhere to the surfaces of the incinerated ashes, are
exfoliated and suspended in the treatment water and heavy
metals, which are easily dissolved, are dissolved in the
treatment water. Now, since stresses exerted on the
incinerated ashes are set sufficiently lower in the first
and second fine granulation machines 21, 22 than in the
conventional machine, i.e. the crushing machine 10, the

granular substances such as sands, gravels and fragments

of potteries mixed in the incinerated ashes are



wtth pollutants adhered carried out by the treatnent

24 system nenti oned as above will be described taking up an exanple
for the case where the substances to be treated are incinerated ashes.

At first, incinerated ashes poured into the hopper 11, after adm xtures
exceedi ng several cm are excl uded th?gugh t he provisional sorting unit 12,
are poured into the first fine granulfation machine fromthe pouring port

of the fine granulation system 20. The first fine granulation nmachine 21
having a wi de gap between the rotary drum6 and the rotor 7, carries out a
course disintegration on the incinerated ashes being mxed with the

treat meny ;Wi rgad qpy@gthplﬁéfﬁé e ddKedown stream side of the first

granul ati on nmachine 21 and transfe themto the second fine granulation

machi ne 22 whi ecavi@rhedebbad Fdind Yringiatidlon paPRIARCED hAs! E.e

massed state of the incinerated ashes w'thout destroying them At this

tine, tha galigeri gapebdti@dBal the!Pbesryeum "Bt aha ¥k HoKbR g' ass
substances, which weakly adhere to the surfaces of the incinerated ashes,

are exfeohaat ehea i se8pEidRsl drahitiBalt i Hdéhialee2 Dh ey alBbal S,
which are easily dissolved, are dissolved in the treatnent water. Now,

si nce stbesamseXars arbbattivn speedeigtieiighshehedmacicineui2imoeas! v | oner

in the first and second fine granulation nachines 21, 22 than in the

convent i bhel imrineratied. asliieesr tiehitipe ndohimesteanheside, while
having the incineraﬁed ashes separated further into
extra minute granular substances (disintegration) and
having part of the granular substances, which have large
sizes, finely granulated and having extra minute
fragments such as heavy metals and dioxin class
substances, which adhere to incinerated ashes strongly,
detached by their mutual frictions among themselves, and
transfer them to the vibrational screen 5 from the
treatment substances discharge port 5. At this heavy
metals, which dissolve easily, dissolve in the treatment’
watexr and the extra minute'fragments such as heavy metals
and dioxin class substances detached from the granular
substances are, under the condition of being suspended
in the treatment- water, discharged together with
incinerated ashes from the treatment substance discharge
port 5.

The vibrational screen 30 sieves out the granﬁlar
substances exceeding 5mm contained in the incinerated
ashes while adding water to the inciﬁerated ashes in
sherry state éonveyed from the fine granulation system

20. Those granular substances below 5mm passing



granul ar substances such as sands, gravels and fragnments of potteries

m xed in the incinerated ashes are 25

di scharged w t hout being crushed. Because the second fine granul ation
machi ne 22 has a |larger gap between the rotary drum6 and the rotor 7
than the first fine granulation machi 21 has and al so because its

rotation speed is high, the machine 22 noves the incinerated ashes to the
down stream side, while having the incinerated ashes separated further
into extra minute granul ar substances (disintegration) and having part of
t he granul ar substances, which have large sizes, finely granul ated and

having exhirdughWife viBBaRACh S E RS a bR e&%xfsly@eﬂiéeai BoCtAgs

subst ances, which adhere to incinerated ashes strong etached by their

nutual felalgsificaeierd haigeayessoangdndt r avel ee1am £ Peliheryi begld onal
screen 5 fromthe treatnent substances di scharge port 5. At this heavy

netal s, ghanuXasssubsteisces hHvEALV&dioHs PAEFENt A1) e¥haBe the
extra mnute fragments such as heavy netals and dioxin class substances

det acheddétamliéd heawy aketallsstzmd edidxcin Uslas s Pubstdnide afebei ng
suspended in the treatnent water, discharged together with incinerated

ashes frumealsed repomebeingstaransdexrhedgao pbhe Tlassifibwt¥ohrati onal
screen 30 sieves out the granul ar
means 50 together with the treatment water, and also are
treated upon being transferred to the contaminated water
treatment unit 70 through the classification means 50.

On the other hand, since the granular substances
exceeding 5mm (mainly gravels, extra minute fragments
of potteries and the like trapped) at the vibrational
screen 30 are hardly adhered with heavy metals and dioxin
class substances, they are unnoxious and are thus allowed
for recycling.

The classification means 50 is provided for
classifying and extracting the granular substances
having various sizes such as sands, extra minute sands,
fine granular substances, which are constituents of
ashes, and the like from the muddy incinerated ashes
containing granular substances granular substances less
than 5mm; and upon regarding the extra minute grain
fragments smaller than approximately 204m, which were
classified through the classification means 50, as extra
minute fragments containing large amounf of dioxin class
substances, those extra minute fragments are treated for

rendering them to be unnoxious by means of, for example,

solidification through fusion. On the other hand, heavy



subst ances exceedi ng 5nm contained in the incinerated ashes while adding
water to the incinerated ashes in sherry state conveyed fromthe fine
granul ati on system 20. Those granul ar substances bel ow 5mm passi ng

26 t hrough the vibrational screen 30 are transferred to the
classification neans 50 and are classziled to the granular substances
having various sizes. Also those detached heavy metals and dioxin class
substances are treated upon being transferred to the classification neans
50 together with the treatnment water, and also are treated upon being
transferred to the contam nated water treatnment unit 70 through the

classifi palttids 'BRALcH are cont@ldé@ Eh%ﬁdﬁﬁﬁ ﬁ'Eﬁ%‘Q?E&E@QHEar

substances exceeding 5nm (nmainly gravels, extra mnute fragnen

pot t eri eqadied } harkel ‘S’uﬁﬁé&l&@@ t8 the Wheatinedl Cgcsﬁe%ajéh@fs nl2r dl'y

adhered with heavy netals and dioxin class substan are unnoxi ous
and are thes1dlKerier tHelcoREaRlhated wate‘r’hﬁr‘ééﬁﬁéxfxtﬁghi‘é”7ﬁeﬂﬁﬁa5p s

provided for classifying and extracting the granular substances Vi ng
various ghe@s sude as pated r afFFgmt e eRads, trbatmdienulddt aphst ances,
whi ch are constituents ashes, and the like fromthe nuddy i nci ner at ed

ashes Cnot:almimggyantlﬂlﬁé mﬁéﬂ&mcﬂﬁéﬂukﬁeﬁﬁéh@n%&éﬁﬁ%hibﬁn Smm

and upon regarding the extra mnute grain fragnents smaller than

appr oxi nbasl pe2® purinf ieti,cbancbe recycled as circulating water.
Also the muddy soils containing granular substances
exceeding 204 m, from which héavy metals and dioxin class
substances have been already removed, can be recycled.

The treatment method of the contaminated soils are
similar to that of the incinerated ashes and yet, soil
grains taking the state of massed granular substance is
considered to be rare and then in the first fine
granulation machine 21 and together with the second fine
granulation machine 22 mainly the glue breaking
treatment as shown by Fig.5(b) is carried out. Also
in the case where the contaminated soils contain
incinerated ashes, the first fine granulation machine
21 carries out the coarse disintegration treatment and
the second fine granulation machine 22 carries out
disintegration and glue breaking.

In this way, according to the Embodiment 1, by the
first fine granulation machine 21, which h.as relatively
wide gap D, between the rotary drum 6 and the rotor 7 and
employs a low rotational speed, the granular substances

with pollutants adhered are finely granulated by

subjecting them a coarse disintegrating treatment and



ctassified through the classification neans 50, as extra mnute fragnents
containing | arge anount of dioxin class substances, those extra mnute
fragnents are treated for rendering themto be unnoxi ous by neans of, for
exanple, solidification through fusion. On the other hand, heavy

27 netals, which are contained orggluded in the treatnment water, are
subjected to the treatnment by an agen% and the like in the contam nated
water treatnent unit 70 and then are separated from the treatnent
water. Accordingly, the aforenmentioned treatnent water, which has been
purified, can be recycled as circulating water. Also the nuddy soils

cont ai ni g8 edeEt 8k W%ﬁacgécmeﬂh{w ¥P£ﬂhﬁlarﬁic(§jﬁ°ﬁ%l@.*hge§‘2¥ metal s

and di oxi ncl ass substances have been al ready renoved, can be recycl ed.

The treaywheth rlﬁéﬁih@hébﬁo@p?h@b@%éﬂw&‘éd 1 Fotafy! drulPet Aalg of the
I nci nerated ashes and yet, soi grains taking the state of nmassed granul ar

subst ancehies re0ogi der gidt @mel 6¢ke aarﬂi?he'}:dﬂatﬁ%xfdi sgpllgE, gh@aul ation
machi ne 21 and together with the second fine granulation machine 22 mainly

t he gIuefbnewyr@mahﬂ&ﬁﬂmats&bsﬂuwBeEYdaﬁkiéB)dd%CB¥rbﬂéC¥&rsﬁlso i
the case where the contam nated soils contain incinerated ashes, the first

fine gragnaanlatieahimachPiecare sulnjécted awriiee djbuet Ferik Ofig
treatment and the second fine granulation nachine 22 carries out
treatment for separation of pollutants such as heavy
metals and dioxin class substances strongly adhering to
the above granular substances being.finely granulated
by the machine 21 by exerting mutual rubbing forces among
that granular substances themselves and by thus causing
mutual polishing so that the glue breaking treatment,
i.e. separation of pollutants such as heavy metals and
dioxin class substances strongly adhering to the
surfaces of the granular substances, is carried out, and
accordingly, removal of pollutants adhering to the
contaminated soils and incinerated ashes can be carried
out efficiently and also classification of the granular
substances can be carried out easily. | Also, by means of
the vibrational screen 30 and the classification means
50, separation of the granular substances with
pollutants not adhered are arranged to be carried out
from the granular substances which have been subjected
to the fine granulation treatment by the fine granulation
system 20 and consequently, the granular substances,
which have been reduced to unnoxious by separation of

pollutants, can be reduced to a resource available for

recycling and render them reusable.



dirsi ntegration and gl ue breaki ng. In this way, according to the
Enbodinent 1, by the first fine granulation nachine 21, which has
relatively wde gap D1 between the rotary drum6 and the rotor 7 and
enploys a low rotational speed, the granular substances wth pollutants

adhered are finely granul ated by sub'bgcti ng them a coarse di sintegrating
treatnent and 28 thereafter by the

second fine granulation machine 22, which has the narrow gap D2 between
the rotary drum6 and the rotor 7 and enploys a high rotational speed, the
finely granul ated substances carried out by the first granulation machine

' ' t tsrent ' pal l utants
Such as. heavy THera sggwﬁdﬁ#%@Fh*ﬁlagéﬁ%l%s??ﬁé%; éﬁ%&@?fméﬁ%‘ to”"the
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i.e. separation of pollutants such as avy netal s and | oXi n cl ass
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is carried out, and accordingly, renmova ol lutants a ng to the
cont ani nerhtawehEsaaté NhRiEEloathdn CBRe P§radyi e gﬁlﬂs'@é‘nﬁbgsem ly

and al so classification of the granular substances can be carried out
easily. wAtiopollueantsohdlidedi hat yeryl naier o s¥Walgkkeis not

cl assification neans

limited to the example as above. For example, by
installing a third fine granulation machine, in which
the gap between the rotor 7 and the rotary drum 6 is set
smaller than that of the second fine granulation machine
22 on the downstream side of the second machine 22 so
that glue breaking treatment is carried out further, then
the pollutants such as heavy metals and dioxin class
substances strongly adhering to the granular substances
can be detached certainly.

On the contrary, a single fine granulation machine
can be adapted to carry out repeatedly the treatment of
the disintegration and the glue braking a plurality of
times and also at the time of retreatment, by making
larger the stress to be applied to the granular
substances with pollutants adhered than the previous one,
the disintegrating and glue breaking treatments can be
carried out and which is attained by, at the time of
retreatment, reducing the' gap between the rotary drum
6 and the rotor 7 by making larger the amount of
eccentricity of the rotor 7 than previous one, by

increasing relative rotational speed of the rotary drum



50, separation of the granular substances with pollutants not adhered are
arranged to be carried out fromthe granul ar substances whi ch have been
subjected to the fine granulation treatnment by the fine granul ation
system 20 and consequently, the granul ar substances, which have been
reduced to unnoxious by separation ofggpollutants, can be reduced to a
resource avail able for recycling and render them reusable.

29 In the Enbodi nent 1, using the fine granulation system 20,
which are formed by unifying two units of the first fine granulation
machi ne 21 and the second granulation machine to a single system two

stages of ahideat HeNXDHUE Fabr WyOoln®Pehdd rlf abheaandibatapgesthel t h
pol |l utants adhered and yet, nunber of stages is not |inmted to the exanple

as aboveeccenuriwiaty as Wwylli a¥ athenabovéi rdtlattogadngpaedn nachi ne,
in which the gap between the rotor 7 and the rotary drum6 is set snaller

than that of tAe aasowlhefi acrgnyyemehnitgn amcéhoen by Eiyheé (@wnsbyeam si de
of the second nmachine 22 so that glue breaking treatnment is carried out
further,ushag & heipglleutemit edicif imehgaanwkatliona=ysiteni 20A atn
substances strongly adhering to the granular substances can be detached
certai nlyhich theéngape bettweenythe sraglox 7 nandr &ihe atdobaryackiwm can be
adapted to carry out repeatedly the treatnent of
6, i.e. the treatment gap, is set to be narrowed
stepwisely, in other words discontinuouély, in the
downstream direction by making the height, in the
peripheral direction, of the inner blades 7W, on the
downstream side of the rotor 7 than that of the inner
blades 7W,, the disintegrating and the glue breaking
treatments can be carried so that stress to be applied
to the granular substances with pollutants adhered being
poured in are successively increased. This is to say
that in a single unit of the fine granulation system 20A,
by adapting a construction of making the treatment gap
for carrying out treatment of the granular substances
with pollutants adhered suddenly narrowed on the
downstream side, the staying time period of the granular
substances in the fine granulation system is lengthened
and thus the treatment, disintegration as prime
treatment, is carried on the granular substances with
pollutants adhered. Thereafter, the glue breaking
treatment is carried out as the prime treatment on the
independent and individual granular substance which have

been separated on the upstream side. By sucha treatment,

even a single unit of fine granulation system enables



the disintegration and the glue braking a plurality of tines and also at
the time of retreatnent, by nmaking |larger the stress to be applied to the
granul ar substances with pollutants adhered than the previous one, the
di'sintegrating and gl ue breaking treatnents can be carried out and which
Is attained by, at the tinme of retr nment, reducing the gap between the
rotary drum 6 and the rotor 7 by making |arger the amount of eccentricity
of the rotor 7 than previous one, by increasing relative rotational speed

of the rotary drum - 30 6 and the
rotor 7 or by increasing the amount of the eccentricity as well as the

above rotatieaalr¥peart the d’ﬁsﬂﬁ@@wa@ihgggﬁﬁ'@“ 31%5%]‘%%!? | 9. 6(a),

by wusing a single unit of fine granulTation stem 20A I n e gap

bet ween threatments @lﬁltﬂﬁub@tﬂ% dhdMeffibient@. treatment gap, is set
to be narrowed stepwi sely, in other words discontinuously, in the

downst ream di rREbioonaby sAbwi ble hegglg(bjp t weihBhegab diggetion, of
the inner blades 7Werr] on the bSowngtre‘iam)sidl&e}yof thearotor 7 tﬁan t hat

of the igramuldtilen B¥ste 2B¢ dilsichedist arrsngedhesgbre trgaki ng
treatnments can be carried so that stress to be applied to the granul ar
subst ancea kiingh lpeightamt thieeadd lod rthe ponned ikladessIWwassi ¥Ry
increased. This is to say that in a single unit of the fine granul ation
syst em 20@torhy dapthegsameorasd usy imakdhgraihiegotihex reidmeterg®)
on the downstream side 7R of the rotor 7 larger than that
of the outer diameter R, on the upper stream side 7F so
that the gap between the rotor 7 and the rotary drum 6
is made to be small on the down stream side, similar to
the aforementioned fine granulation equipment 20a, a
single unit of system can carry out the disintegration
and glue breaking of the granular substances with
pollutants adhered continuously and efficiently.
However, in a case where plenty of granular substances
having large diameters are mixed in the substances to
be treated or diameters of them are not so uniform, a
better treatment efficiency will be assured by using two
units of granulation machines as exemplified by the
Embodiment 1.
Embodiment 2
Fig.7 and Fig.8 are charts showing a continuous
treatment flow of granular substances with pollutants
adhered according to the Embodiment 2 of the present
invention. This continuous treatment system is

arranged based on the system for treatment of the

granulatedsubstanceswithpollutantsadheredaccording



for carrying out treatment of the granular substances wth pollutants
adhered suddenly narrowed on the downstream side, the staying time period
of the granular substances in the fine granulation systemis |engthened
and thus the treatnment, disintegration as prine treatnent, is carried on
the granul ar substances with pollutaghs adhered. Thereafter, the glue
breaking treatment is carried out as the prime treatnment on the

i ndependent and indivi dual granul ar substance which have been separated on

the upstream side. By such a treatnment, even a single unit of fine
granul ati on system enabl es

. t ' usly
carry outd kel ExbY @Ehanitnd : a&@:&lyfngrsab ch%?{:ig.ytdﬁ ér&ﬁ%'fe:ﬁ;t‘e’

and efficiently. Al so as shown ng t

granul at iosn thet ey aRuldn Chdﬁsﬂéhéwdwiw ?Bi@luté’ﬁfé”%@ﬁé@@d of the
all of the inner blades 7Wof the rotor 7 he sanme and maki ng t he

outer di wirich &Pe ¢hd rpbﬁﬁaaswmané@smd)fbé hereait®d / éar g@at han
that of the outer diameter R err] on the upper stream side 7F so that the

gap betwedif iditentt of ifeangrahea it boy dtreatment NEAA t e EER! loON the
" down streamside, simlar to the aforenentioned fine granul ation equi pnent

20A, a poddiutants ddbestieng cho dtdrey auwle td@rdiedtegtatdmd tawg gl ue

breaki ng of the granular substances with pollutants adhered continuously

and ef f i diismhargedowsnox iows agrane hawesals tahyed agreaellass sflhisidances
and the classified substances are offered for recycling.

In order to carry out the treatment of the finely
granulated substances with pollutants adhered
efficiently, this treatment system is constructed so
that, as shown by Fig.7, the fine granulation system is

'arranged in separated two machines of the first fine
gfanulation machine 21 and the second fine granulation
machine 22 and, between them, a sorting vibrational
screen 23 for separating granular substances having
diameters exceeding 10mm and those one below 10mm, a
magnetic metal exclusion unit 23M for removing metals
from the granular substances having diameters below 10mm
separated by the sorting vibrational screen 23 are
disposed and thus the arrangement is made so that a
limitation is imposed on the maximum diameter of the
treatment substances to be poured into the second fine
granulation machine 22. Now the admixtures exceeding
several cm mixed in the treatment substances to be poured
into the fine granulation system 20 are to be removed

prior to pour them into the reception hopper 11 and

further a classification mesh 21b for trapping large



having large diameters are mxed in the substances to be treated or
di aneters of themare not so uniform a better treatnent efficiency wll
be assured by using two wunits of granulation machi nes as exenplified by

t he Enbodi ment 1. Enbodinment 2 Fig.7 and Fig.8 are charts showi ng a
continuous treatment flow of granul aggsubstances with pollutants adhered
according to the Enbodi nent 2 of the present invention. This conti nuous

treatment system is arranged based on the systemfor treatnent of the

granul at ed substances with pollutants adhered according
32 to the Enbodinent 1: carrying out a continuous treatnent on the

granul ar ggabEd F WSt Wn'ded dxcbaatinPAABS e 3 OmM/fti&*hféE?b% BRRUERHE

substances to be treated, so that efficient fine grantlation treatnent

and renpydsdiargeopbyitadlia adhehie & iy € eiha fraaniadd onin 281 ihiais
di scharged unnoxi ous granul ar substances are classified and the

cl assifi@d.substances are offered for recycling. In order to carry
out the treatnment of the finely granul ated subst ances W th

pollutants aAleosd asfdhowanblyy Fildi8,t the tdidssysieat Sosonghhect ed so
that, as shown by Fig.7, the fine granulation systemis arranged in

separ at eS80t of teHtineatmenthesysten is proyided withnamichstel 2quddd t he

second fine granul ation
cyclone for having granular substances below 1004m from

the granular substances in slurry state sus'pend.ed in the
treatment water and having them separated, a second
liguid cyclone for having the same below 204 m suspended
in the treatment water and for having them separated,
a thickner tank-55 for bringing the treatmenf subtances
in slurry state to be aggregated and deposited by
rotating them slowly within the tank 55 and a centrifugal
separator and 57 for removing the extra minute fragments
such as dioxin class substances.

Also, 40 is a feed sump for storing temporally the
slurry containing the granular substances below 5mm
transferred from the vibrational screen 30 and also for
supplying substances to be treated to the first liquid
cyclone 51; 41 is a second feed sump, i.e. a liquid feeding
unit of the second liquid cyclone 51R, installed within
the classification means 50. _

Further, in the treatment system, the treatment
water is circulated: the treatment water is purified
through the contaminated water treatment unit 70 and is
transferred to the water supply unit 60 and, after this

purified treatment water is mixed with clean water for



machi ne 22 and, between them a sorting vibrational screen 23 for
separating granul ar substances having dianeters exceedi ng 10nm and t hose
one below 10nm a magnetic nmetal exclusion unit 23M for renoving netals
fromthe granul ar substances having di aneters bel ow 10nm separated by the
sorting vibrational screen 23 are diggposed and thus the arrangenent is
made so that a limtation is inposed on the nmaxi mum di aneter of the
treatment substances to be poured into the second fine granulation machine
22. Now the adm xtures exceeding several cmm xed in the treatnent
substances to be poured into the fine granulation system?20 are to be
renoved repilenishpent t hpmeipamedhe sepapatelyhopiar hend séconder a
classification nmesh 21b for trapping |arge

33 sbried tment awadeexcdsdienn abdit BSmsuppliedosasabh tdee tHeeschar ge
port 2la of the first fine granul ation machine 21. Al so, as shown by
Fig. 8, tfidrsitasfiniecagranunktahionsOmachimet rxh} nettie sseicomds Ppinei ded
with a first liquid cyclone for having granul ar substances bel ow 100[err]m
from thergnaddtionubraghdane i 2%| and, the e saspindedvibratteionadat nent
wat er and havi ng them separated, a second Iliquid cyclone for having the
sane bel 80X26Perd3 netGepended in the treatnment water and for having them
separated, a thickner tank 55 for bringing the treatment substances in
slurry state tHheefdd@ptggvaliens dboifrec@®dy shown by Fig.10, a

classification unit which is operated by utilizing a
phenomenon such that, suppose a 1liquid containing
various size of granular substances is injected with a
high speed into a inner wall of cylindrical body 511 from
the treatment substance introduction pipe 512, then when
the liquid moves downwardly along the inner wall of the
cylindrical body 511 while forming a vortex V1 called
as the first zotationél flow, the air pressure at the
center portion of the body 511 decreases and thus the
liqﬁid goes up from the inside of the first rotational
flow V1 in the body 511 while forming a vortex v2 called
as a second rotational flow. The granular substances
having large diameters éontained in the liquid introduce
in the cyclones 51 and 52 are forced to move downwardly
while colliding with the inner wall of the body 511 due
to the first rotational flow V1 and are discharged
together with a part of the liquid from the lower
discharge port 5138 of the substance discharge pipe 513.
On the other hand, the granular substances with small
diameters are conveyed by the éecond rotational flow V2,

move to upward side of the body, sucked into the ascension



rotating themslowy wthin the tank 55 and a centrifugal separator

for renmoving the extra mnute fragnents
Also, 40 is a feed sunp for storing tenporally the
granul ar substances bel ow 5nm transferred fromthe vibrational

and also for supplying substances to3Be treated to the first liquid
cyclone 51; 41 is a second feed sunp, i.e. aliquid feeding wunit of
second liquid cyclone 51R, installed within the classification nmeans 50.

Furt her,

in the treatnent system the treatnent water is circul ated:

and 57

such as di oxin class substances.
slurry containing the
screen 30

t he

t he

treatment water is purified through the contam nated water treatnent unit
70 and i pipe antbeandddiischargere fopptheunpped) sindie aft thet biogly
purified treatnent water is mxed with clean water for

34 r S kerardname frupaeddbasikirte cipshowmef eedosam t4 &at heougint er
it is supplied again to the first fine granulation nmachine 21,

ci stern,

t he secotdr g hEangtew | piben S%€hi ne 22 and the sorting vibrational

23, etc.

The first cyclone 51 is, as shown by Fig.10, a

Screen

cl assi fi cati onTl@ seqand ligewbdayedone biR aksagtakeshthersimilanch t hat
suppose a liquid containin various size of granul ar substances is

i nj ect ed SEEYLHULR &9 Lha

.51 and the granular substances having small diameters

discharged from the upper portion of the seébnd liguid
cyclone 51R are turned back to the feed sump 41.

The first feed sump 40 is, as shown by the schematic
diagram Figqg. 10.(a), provided with a feed sump 401 for
storing the treatment water from the vibrational screen
23 for sorting muddy substances to be treated containing

the granular substances less than 5mm being supplied from

.the vibrational screen 30, a partition 402 which

. communicates with the feed sump 401 at its upper and lower

portion, a seal tank 403 for storing the granular
substances having small diameters being discharged from
the upper portion of the liquid cyclone 51, a transfer

pump 40P for transferring forcedly the treatment water

containing the granular substances staying at the bottom

of the feed sump 401 and an introduction passage 404 for
transferring the supernatant liquid to the second feed
sump 41. 405 denotes a communication port at upper side
of the partition 42 and the supernatant liquid of the
feed sump 401 moves, as shown by Fig.10(b), to the seal
tank 403 from the communication port 405 and the

supernatant liquid in the seal tank 403 is transferred

ot §he jaffrrengntigned| Liguidicyedpml from



the treat ment substance introduction pipe 512, then when the |liquid noves
downwardly along the inner wall of the «cylindrical body 511 while formng
a vortex V1 called as the first rotational flow, the air pressure at the
center portion of the body 511 decreases and thus the 1liquid goes up from
the inside of the first rotational fggw V1 in the body 511 while formng a
vortex V2 called as a second rotational flow The granul ar substances
having | arge diameters contained in the liquid introduce in the cyclones
51 and 52 are forced to nove downwardly while colliding with the inner
wal | of the body 511 due to the first rotational flow V1 and are

di scharg¢éd thegetsmconidt feedarsump “le thywughr ehd hénkawiuctisehar ge
port 513S of the substance di scharge pipe 513. On the other hand, the
granul ar pasissagece4 0di.t h sThiel sdivaneyereomtmaimingyethey idranatand
rotational flow V2, nove to upward side of the body, sucked into the
ascensi osubstances with large diameters b®&ing spigredlatanthe

di scharged fromthe upper side of the body 511 and are turned back to
unshown beddtammefiother degd sumpt48idsfier hy peedt8. of the pimpseoEnd
liquid cyclone 51R al so takes the simlar structure to that of the

af orenentrédafergedd agaignetolthel dhHgwidnuwtyclonmsst Siceandavilisg smal |
di ameters discharged fromthe upper portion of the second liquid cyclone
51R are FecdaFHhERedo the feed sunp 41. The first feed sunp 40 is

as shown by the schematic
The structure of the second feed sump 41 is similar

to that of the first feed sump 40 and the unshown
supernatant liquid of the second feed sump 41 is
transferred to the thickner tank 55 through a trommel
for removing rubbishes (see Fig. 8)

Next, taking up an example where the substances to
be treated are incinerated ashes, a description will be
given on the treatment flow of the continuous treatment
of the granular substances with pollutants adhered
according to the Embodiment 2.

At first, the incinerated ashes poured into the
receiving hopper 11 are conveyed to the first fine
granulation machine 21 by a belt conveyer. 1In the first
fine granulation machine 21, the treatment water
supplied from the second treatment water tank 61, which
will be described later, of the water supply unit 60 is
added to the incinerated ashes, the incinerated ashes
are subjected to a coarse disintegration and the ashes
are separated to various sizes anq, while having the
dioxin class substances and heavy metals adhering to the

surfaces of the ashes detached in the state of being



diagram Fig. 10 (a), provided with a feed sunp 401 for storing the
treatnent water fromthe vibrational screen 23 for sorting nuddy
substances to be treated containing the granular substances |ess than 5mm
béi ng supplied from the vibrational screen 30, a partition 402 which :

comuni cates with the feed sunp 401 ag7its upper and lower portion, a seal
tank 403 for storing the granular substances having small dianeters being
di scharged from the upper portion of the liquid cyclone 51, a transfer
punp 40P for transferring forcedly the treatnent water containing the
granul ar substances staying at the bottom of the feed sunp 401 and an

i nt r oducsusperndedgeo#04d i sso ltwedhsfiat r ithge t he carenst anvatleyi dHe the
second feed sunp 41. 405 denotes a conmuni cation port at upper side of
the part inicdmeraged tdshespareatmovedi 4oi ¢l ddwnsteehmuspdéOhndves, as
shown by Fig.10(b), to the seal tank 403 fromthe conmunication port 405
and the disshaunged from dthe tdéssdhargenipo®PB i2ldr atfehedfine

36 to the second feed sunp 41 through the introduction passage 404.
The slugranwbatiom machhAse.granul ar substances with |arge di ameters
being stored at ,the bottomof the feed sunp 401 is by neans of the punp
40P transferr8adngfu il dhecfingugdagyrl ahdobimachine 2b¢l hbe Hiagd.

The structure of the second feed su 41 is siml ar
between the rotary drum gpand the rotor 7 is wide and

‘the rotational speed is low, solid substances in large
size such as metals and admixtures are discharged without
disintegrated. These 1large solid substances are
trapped and removed through the mesh 21b for 30mm
classification unit installed at the discharge port 21la
and ére conveyed by a belt conveyer. On the other hand,
the incinerated ashes, which have been reduced to the
granular substances below 30mm, are sieved out by means
of the vibration screen 23 for sorting in a level of 10mm.
The sieved out incinerated ashes below 10mm are
transferred to the second fine granulation machine 22
after metal fragments contained in the ashes are removed.

As mentioned above, it is said that the dioxin class
substances adhering to incinerated ashes adheres
generally to the granular substances below 2mm and hence
the granular substances exceeding 5mm are supposed to
be unnoxious. Accordingly, separated granular
substances in the level of 10mm~30mm through the sorting
vibrational screen 23 are available for recycling. Now,
water is supplied to the sorting vibrational screen 23

from the water supply unit 60 and the water passing



to that of the first feed sunp 40 and the unshown supernatant |iquid of
the second feed sunp 41 is transferred to the thickner tank 55 through a
trommel for renoving rubbi shes (see Fig. 8) Next, taking up an
eXanpl e where the substances to be treated are incinerated ashes, a
description will be given on the treggnent flow of the continuous
treatnent of the granul ar substances with pollutants adhered according to
t he Enmbodi nent 2. At first, the incinerated ashes poured into the
recei ving hopper 11 are conveyed to the first fine granulation nmachine 21
by a belt conveyer. In the first fine granulation machine 21, the

treat nentthasdwegh thepls edtingnvibraedonalr geveun 18t euppikedltomi ch
will be described later, of the water supply unit 60 is added to the

i nci ner atthee vt feedi sumpeddt aidadlses toyved tamporal Xy thepeinge
disintegration and the ashes are separated to various sizes and, while
having the di Sinceliassiselrsitet ashes passpedrehaicughitdié ot dinke
surfaces of the ashes detached in the state of being _
37 sudparatetionaldi ssreed i aneche reducesht tmt ethe tlgranubateer at ed
ashes are noved to the downstream side and di schar ged fron1the.d!scharge
port 2lasvbstan¢egeappomimatiedy hehowelOmm, in Shesedondhfinene
granul ati on machine 21, the gap between the rotary drum6 and the rotor 7
is wi de §§@nulation machine 22, by adding water from the water
supply unit 60 to the incinerated ashes and by narrowing
the gap between the rotary drum 6 and the rotor and by
raising the rotational speed, the incinerated ashes are
caused to make mutual polishings mainly by mutual
frictions of the granulated substances, while detaching
the heavy metals and dioxin class substances strongly
adhering to the incinerated ashes, the incinerated ashes
are moved to the downstream side and they are discharged
from the discharge port 22a of the second fine
granulation machine 22 and are transferred to the
vibrational screen 30.

The above vibrational screen 30 sieves out the
granular substances below 5mm from the incinerated ashes,
which have been subjected to the treatment of
disintegration and glue breaking by the second fine
granulation machine 22 and the incinerated ashes in
slurry state containing extraminute granular substances
having small diameters such as sands below 5mm and finely
granulated grains of ashes passing through the

vibrational screen 30 are stored temporally in the first

feed sump 40 and thereafter are classified to granular



the rotational speed is low, solid substances in large size such as netals
and adm xtures are di scharged without disintegrated. These large solid
substances are trapped and renoved through the nmesh 21b for 30mm
cl"assification unit installed at the discharge port 2la and are conveyed
by a belt conveyer. On the other handgg the incinerated ashes, which have
been reduced to the granular substances bel ow 30nm are sieved out by
nmeans of the vibration screen 23 for sorting in a |level of 10nm The

si eved out incinerated ashes below 10mmare transferred to the second fine
granul ati on machine 22 after netal fragnments contained in the ashes are
renoved. substaneeseniawing adrioust siizési Byt ke (¢PadsPE o4t 260
substances adhering to incinerated ashes adheres generally to the granular
subst ancmeans &0 2mThedghanad ax mgs&mﬂﬁs_mhana.egém%ﬁﬁb' feérgmm are
supposed to be unnoxi ous. Accordi ngly, separate gr anul ar

subst ancma imily heonsisd t bigl@fn-Samds hr qualvéle aod i egtra mibhiaeeal
screen23 are available for recycling. Now, water is supplied to the
sorting fragmentsl ofc podrerBiesr exddediage 5mupprich ard seainelde wat er

passi ng _ . 38 t hrough the sorting
vi br at i oaukt byr s&e vihxapional screenfdfst arecdosuwgydd hydailettor ed
tenporal ly therein. Si nce incinerated ashes passed through the

sorting conNeKebnandsthem af feredudeal be reacygledl arcabandonedees

approxi mately bel ow 10mm in the second fine
Next, the classification treatment through the

classification means will be described in detail.
The - incinerated ashes containing granular
substances below 5mm in fhe muddy stéte stored in the
first feed sump 40 is at first transferred to the first
liquid cyclone 51 and classified. As aforementioned, in
the first liquid cyclone 51, the granular substances
below 1004m are made to be suspended in the treatment
water and are separated. The treatment water containing
granular substances below 1004m discharged from the
upper side of the first liquid cyclone 51 is stored
temporally in the first feed sump 40 and its supernatant
liquid is transferred to the second feed sump 41. On the
other hand, the slurry containing the granular
substances having diaméters exceeding 1004 m discharged
from the bottom of the first liquid cyclone 51 is, after
being transferred to the first spigot tank 52, subjected
to separation of the granulation substances mainly
consisting of sands exceéding 100um through the first
dehydration vibrational screen 35 and is transferred to

the feed sump 41.



granul ati on machi ne 22, by adding water fromthe water supply unit 60 to
the incinerated ashes and by narrow ng the gap between the rotary drum 6
and the rotor and by raising the rotational speed, the incinerated ashes
are caused to make mutual polishings nmainly by nutual frictions of the
granul at ed substances, while detaching the heavy netals and di oxin cl ass
subst ances strongly adhering to the incinerated ashes, the incinerated
ashes are noved to the downstream side and they are discharged fromthe
di scharge port 22a of the second fine granulation machine 22 and are
transferred to the vibrational screen 30. The above vi brati onal
screen 30 sievkhikemiség dnaninerateldstastesspel wlyimhm fhavet hbeen

i nci nerated ashes, which have been subjected to the treatnent of

di si nt egretinaredindo gthe breakibgrbyubba sxscesdbidlwy DO aNuUimts tOr&dchi ne 22
and the incinerated ashes in slurry state containing extra m nute granul ar
subst ancéB %hei ngecomd dfeedt ssumpuchlasarende lias sinf Sexh ahd fthel y
granul at ed grai ns of ashes passing through the vibrational screen 30 are
stored tgEpoudiatednsubstiances madnlyusp i atd ndofeeitara minetessified
to granul ar 39 subst ances havi ng

various sapds iof 12{~1 0047 i aad ext mreamintte Hragmentisabelbwt 20ces with
| arge diameters mainly consisting of sands, gravels and extra mnute
fragment £ B¢ Pbisr dised @ @B dthgtshhe Mineatmeatssraer containing

extra minute fragments below 204m discharged from the

upper side of the second liquid cyclone 51R is stored
temporally in the second feed sump 41 and its supernatant
liquid.is transferred to the thickner tank 55 through
the rubbish treatment trommel 54. On the other hand, the
slurry containing the granular substances exceeding 20
um in diameters discharged from the bottom of the second
liquid cyclone 51R are, after being transferred to the
second spigot tank 52R, subjected to separation of the
granular substances consisting mainly of extra minute
sands exceeding 20u4m in diameters and are transferred
to the thickner tank 55.

Now, the granular substances consisting mainly of
sands exceeding 100 # m classified by the first
dehydration vibrational screen 53 and the same
consisting mainly of extra minute sands in the range of
20~100um are conveyed by respective belt conveyers and
are offered to be recycle or are abandoned.

In the thickner tank, the treatment water:
containing the granular substances below 204m and the

incinerated ashes in the state of slurry are rotated



out by the vibrational screen 30, are conveyed by a belt conveyer and then
offered to be recycled or abandoned. Next, the classification
treatment through the <classification nmeans will be described in detail.
The incinerated ashes cont ai ni ng granul ar substances bel ow 5mmin
the nuddy state stored in the first #ged sunp 40 is at first transferred
to the first |liquid cyclone 51 and classified. As aforenentioned, in the
first liquid cyclone 51, the granul ar substances below 100[err]m are nade
to be suspended in the treatnent water and are separated. The treatnent
wat er containing granular substances bel ow 100[err] m di scharged fromthe
upper si ddowly lend ithee sleppirdtdypal ofesbl iidss abartarthc esnpndal iguiid,t he
first feed sunp 40 and its supernatant liquid is transferred to the second
feed sunp .4l the tdggregadridmnandt depoisirt jononfasoligl subsgtancles
substances having di aneters exceeding 100[err]mdi scharged fromthe bottom
of the fsusth lagutiiecyatranaldlr i subsftancebei agd reaacidreddotit .t has i r st
spigot tank 52, subjected to separation of the granul ati on substances
mainly aéedenengiomedindsiscsdd igheospperinatantudlidumidfofsthe
dehydration vibrational screen 35 and is transferred to the feed sunp 41.
40 thicknesw danknci heavEd aekalswhisepaxadatenframdutde to the

granul ar ,subst ances bel gw 100 [err] m stored
incinerated ashes are dissolved or suspended, the heavy

metals are transferred to the first treatment water tank
71 of the contaminated water treatment unit 70 and
treated therein. 1In this treatment tank 71, by rendering
the heavy metals to be insoluble by forming a insoluble
salt of them through addition of agent such as chelating
agent, the heavy metals are separated from the treatment
liquid.

On the other hand, the incinerated ashes being
deposited on the bottom of the thickner tank 55 are stored
temporally in the slurry tank 56 and thereafter are
poured into the centrifugal separator 57. In the
centrifugal separator 57, extra.minute fragments such
as dioxin class substances are removed from the
incinerated ashes in the state of slurry and the
remaining slurry is transferred to the second slurry tank
58 and stored therein. The noxious contaminated mud
separated by the centrifugal separator 57 is abandoned
through a treatment such as solidification through
fusion. On the other hand, since the slurry stored in
the second slurry tank 58 is brought to be unnoxious

through removal of heavy metals and dioxin class



In the second feed sunp 41 are classified to the granul at ed subst ances
mai nly consi sting of extra mnute sands of 20~100[err]mand extra m nute
fragnents bel ow 20 [err]m This is to say that the treatnent water

cont ai ni ng extra mnute fragnments bel ow 20[ err] m di scharged fromthe
upper side of the second liquid cycloagg 51R is stored tenporally in the
second feed sunp 41 and its supernatant liquid is transferred to the

t hi ckner tank 55 through t he rubbish treatnent trommel 54. On the other
hand, the slurry containing the granul ar substances exceeding 20 [err]m
I n diameters discharged fromthe bottom of the second |iquid cyclone 51R
are, afteulmtagcesgndiiee reburoyt s tramsifiesmiegbttd ame d2Rydrhjteat ed to
separation of the granular substances consisting mainly of extra mnute
sands exddedind o[ aldowablei hoebaringntioaredyabihegr byd t teatinernthi ckner
t ank 55. Now, the granul ar substances consisting mainly of sands
exceedi nfuriv Asemaking stehydrated cake by meams aif atristoown bf 21 terl
screen 53 and the same consisting mainly of extra mnute sands in the
range of PLEBEO0[err] m are conveyed by respective belt conveyers and are

offered to be recycle or are abandoned. In the thickner tank, the
treat ment wat eFhecodehivdratede WaeN abyufhiencdshpdra®oa0[ 85 | thsand t he
incinerated ashes in the state of slurry are rotated

41 sEEANB LeETeRetOcbheatadk IR N aeknsningefidteningivater
and stored temporally therein. Subsequently, after
making the heavy metals insoluble in the first treatment
water tank 71, the dehydrated water is transferred to
the liquid filtering unit 73 and in this unit 73, the
treatment water is purified by removing the heavy metals
and dioxin class substances through adsorbent such as
activated carbon and thus purified treatment water is
transferred to the second treatment water tank 61 of the
water supply unit. Also the treatment water transferred
to the first treatment water cistern 61 too, after being
purified by the liquid filtering unit 73, is transferred
to the second treatment water cistern 61. The treatment
water returned back to the second treatment water cistern
61 is mixed with the clean water for replenishment and
is supplied again to the first granulation machine 21,
the second granulation machine 22 and the vibrational
screen for sorting 23, etc.

Fig.1l1l ~ 13 show results of analyses of the
incinerated ash being subjected to the treatment of the
continuous treatment system according to the Embodiment

2: Fig. 11 is a table showing the result of the elution



I -e. the aggregation and deposition of solid substances such as the
granul ar substances, are carried out. As aforenentioned, since in the
supernatant |liquid of the thickner tank, heavy netals separated fromthe

i nci nerated ashes are di ssolved or suspended, the heavy netals are
transferred to the first treatnment waggr tank 71 of the contam nated water
treatnent unit 70 and treated therein. In this treatnent tank 71, by
rendering the heavy netals to be insoluble by formng a insoluble salt of
t hem t hrough additi on of- agent such as chelating agent, the heavy netals
are separated fromthe treatnment |iquid. On the other hand, the

i nci ner atesashEsthei heavwiemest akd, oF itdiel Pos homsofpade ofi theeteisank 55
are stored tenporally in the slurry tank 56 and thereafter are poured
into thebyemeansgaf sther baar givaph,| Figel 3cashows ugels wkpao it theb7,
extra mnute fragnments such as dioxin class substances are renoved from
the incdd@xirdciass $nbstantes cconaéntratdontheaswanementg sl urry is
transferred to the second slurry tank 58 and stored therein. The noxious
cont ami nat ed A8 ciegrly shawn gUeFé-sn»tlrl fangh F igopb? atnox $@uisshebsydoned
through a treatnent such_as solidification through fusion. On the other
hand, sifeétak® sughr assigasdy iadmijume sptieniwm pnd tkheslikebarseght to

be unnoxi ous . through renpval of heavy netals and.di oxin cl ass
42 not detectgd from the sand c%nstituents, which have been

subjected to the treatments of disintegration and glue
breaking through the present treatment system, and the
extra minute amount (1/300 of the standard value) of
copper is also reduced to about 1/5. Also noxious heavy
metals such as lead, cadmium, selenium, etc. are not
detected from the dehydrated cake made of extra minute
fragments less than 20um. On the other hand, from the
drained wash water, not only about 86% of lead contained
in the source ashes but cadmium and selenium tod, being
in the level of the standard value, were detected. This
shows the fact that, during the treatment process of the
incinerated ashes, the heavy metals adhering to the
incinerated ashes ware eluted or suspended in the
treatment water, andnthis.tells the fact that separation
heavy metals from the incinerated ashes are certainly
carried out through the treatment of disintegration and
glue breaking.

As shown by Fig.13, though dioxin class substances
are detected from the incinerated ashes in slurry state
(sedimentary muddy soil in the drawing) discharged from

the thickner tank 55, they hardly adhere to the granular



substances, the slurry is transferred to the dehydrator 59 and is
allowable to bring to recycling by treatnment such as maki ng dehydrated
cake by neans of unshown filter press. The dehydrated water by the
dehydrator 59 is transferred to the tank 72 for returning filtering water
and stored tenporally therein. Subseqygntly, after nmaking the heavy netals
i nsoluble in the first treatment water tank 71, the dehydrated water is
transferred to the liquid filtering unit 73 and in this unit 73, the
treatment water is purified by renoving the heavy netals and dioxin class
subst ances through adsorbent such as activated carbon and thus purified

t r eat mentsulzd tanices texareédimeyl Snm t(yravedsd i atieadtavding) oankdl of
the water supply unit. Also the treatnment water transferre to the first

t r eat nenttheaisamei (s @ndsglbedow Siimeankitim s dit iifs ahdersband ¢hiat
filtering unit 73, is transferred to the second treatnent water cistern
61. The separa@hiona£rthet Wiexiihacl ass t babsdramdesr aais era rvdiet
cistern 61 is mxed with the clean water for replenishment and is

suppl i edoadai suffitdentky @ndulthuisn thesencufboxidws sarpadudraanul ati on
machi ne 22 and the vibrational screen for sorting 23, etc. Fig. 11 ~
13 show Pahgtaneesaazie add aped o biencesycled.ashAlss conaibiertiay to t he
treatnent of the continuous_treatnment system according to the Enbodi nent

2: Fig. the fFactbhatsHdhe rdiordn &hassosubstangesonare detected

to some extent in the water (the supernatant water of
the drawing) drained from the thickner tank 55, it is
supposed that, though the most part of the dioxin class
substances exfoliated from the incinerated ashes during
the glue braking process is contained in the slurry state
incinerated ashes as extraminute fragments and yet, part
of them are reduced to extra minute powders and they are
suspended in the treatment water.

Accordingly, classified granular substances,
dehydrated cake, metal fragments and the like exceeding
5mm and below 5mm can be made to resources available for
recycling. On the other hand, muddy soils containing
separated heavy metals and dioxin class substances can
be subjected to treatment of solidification through
fusion and can be buried'in the final treatment plant
and therefore reduction of volume of muddy soil and
rendering the same to unnoxious can be realized certainly.
Also, by making dehydrated cakes through the dehydration
treatment of the muddy soil, solidification through
fusion can be easily carried out and volume reduction

of the incinerated ashes can be enhanced further.



43 test of the heavy netals, Fig.12 shows part of the test by nmeans of
t he bar graph, Fig.13 shows result of the dioxin class substances
concentrati on neasurenent. As clearly showmn by Fig.11 and Fig.12,
noxi ous heavy netals such as |ead, cadm um seleniumand the |ike are not
detected fromthe sand constituents, i ch have been subjected to the
treatnents of disintegration and glue breaking through the present
treatment system and the extra mnute anount (1/300 of the standard

val ue) of copper is also reduced to about 1/5. Also noxious heavy netals
- such as lead, cadmum selenium etc. are not detected fromthe dehydrated
cake made of e@houghndine theagdmhodimentti2gn Bheeradse @hehe ditheer hand,
fromthe drained wash water, not only about 86% of |ead contained in the
source aganplatdQni gnkstanses uwhboh hrreg subjeetedvdio ofthkeée
standard val ue, were detected. This shows the fact that, during the

treat men@ig bRbegrat ing apd.ithe glueabrenking hreatmentssbydidre ng to
the incinerated as&es ware el uted_or suspended jn the treatnment water,

and t hi s 5% 9¥3AULaLIqn RYSEER, ADiioATehEARE St hed byokhenbigndidher at ed

ashes are ceyt ai %i’ cgrried out through the treatnent of disintegration
and gl u¥skoRemyl and 51R is exgmpLiIted 1but ibubs alseipossibde

subst anc are detecte frontthe incinerated ashes in slurry_ state

(sedi ment fé’r}?my% i F43f § he1GALh 20) turadmene MPPHNS 1E¥dB%r tank
55, they Ry Q'ﬁéf@xﬁ&ﬁ% Egstthe%l ryarﬁuslfﬂg a single unit of the liquid

cyclone. Also inthe treatment systemmentioned as above
preséntation of the structure of the classification
means 50 and that of the contaminated water treatment.
unit 70 are simplified and also water circulation is
deleted.

Now, the liquid cyclone 51Z is adapted to separate
the extra minute grains below about 504m in the treatment
water, upon having that extra minute grains suspended
in the treatment water, and the treatment water
containing that extra minute grains is turned back to
the feed sump 40 through unshown transfer pipe and, after
temporally storing the slurry containing plenty of
slurry consisting mainly of granular substances having
large grain diameters discharged from the bottom portion
of the liquid cyclone 512 in the spigot tank 52, the
granular substances (extra minute sands) consisting
mainly of sands exceeding 50 u4m are séparated by the
dehydration screw 532 and the slurry subjected to the
foregoing separation is turned tack to the unshown seal

tank of the feed sump 40. Also the supernatant liquid



44 substances exceeding 5mm (gravels in the drawing) or to the sane
(sands) below 5mm and thus it is understand that separation of the dioxin
cl ass substances was carried out sufficiently and thus those unnoxi ous
granul ar substances are allowed to be recycled. Also considering the fact
that the dioxin class substances are ggtected to sone extent in the water
(the supernatant water of the drawing) drained fromthe thickner tank 55,
it is supposed that, though the nost part of the dioxin class substances
exfoliated fromthe incinerated ashes during the glue braking process is
contained in the slurry state incinerated ashes as extra mnute fragnents
and yet, ofatthe dfeedesumpe 4ledix dirdns Eerrredi vot thpovtidickmetd thak are
suspended in the treatnent water. Accordi ngly, classified granular
subst anc89,» dehydrated cake, netal fragnents and the |ike exceeding 5mm
and bel ow 5nm can be nmade to resources available for recycling. On the

ot her hand, nmudtytBéslwayerkbyinetaxrniamthect reachmenttwaseapdwhichi n cl ass
substances can, be subjected to treatnent of solidification through fusion
and can PN @iRg extrpaningiie fragmentspciass bhiledHey dfhed fguadti on of
vol ume of muddy soil and rendering the sanme to unnoxi ous can be realized
certai nl §¥clQng 53f ekpagtdex dvitdy theetreatment eatiexydr Srom
treatnment qf .the nuddy ,soil, solidification through fusion can be easily

carried HBtlcéhd'%?unBH"é’cE&t i ®Andg thas| nbee atxemavess &y bthenhanced

further. . . .
dehydration vibrational screen, to the feed sump 40 and

by classifying again the slurry containing granular
substances with large diameters being stored in the
bottom of the feed sump 40 and also by transferring the
supernatant liquid of the feed sump 40 to the thickner
tank 55, the~treatment water containing only the extra
minute fragments can be supplied to the thickner tank
55. Also in the Embodiment 2 too, the classification of
the granular substances can be carried out more ceftainly
if an arrangement is made so as to turn back the treatment
water, from which minute sands have been removed by means
of the dehydration vibrational screen 53, to the feed
sump 40 and transfer supernatant liquid of the feed sump
40 to the second feed sump 40.

In the exémple as above, though a description is
made on the case where the substances to be treated are
incinerated ashes, it is needless to say that, for the

- treatment of the contaminated soils too, a similar
treatment system to the one as above enables to remove
efficiently the pollutants adhering to the soil grains.

Furthermore, stones, sands,'extra minute grains,



45 Though in the Enbodi nent 2, the case where the granul ation
subst ances, which are subjected to the di sintegrating and the glue
breaki ng treatnents by the fine granul ati on system 20, are classified by
the liquid cyclone 51 and 51R is exenplified, but it is also possible

to carry out classification treatnment4¥pon sinplifying t he treatnent
system by using a single unit of the liquid cyclone. Also

i nt hetreat nent syst erment i onedas above presentation of the structure of
the classification means 50 and that of the contam nated water treatnent
unit 70 are sinplified and also water circulation is del et ed. Now,
the |iquettccyatontained sindabeecontaguinated slocilkbst ag @baove gaai ns
bel ow about 50[err]min the treatnent water, upon having that extra m nute
grai ns sbep@xferacited rndr ofifiesredwdocrreayelimg ¢ r eat nent wat er
containing that extra mnute grains is turned back to the feed sunp 40

t hr ough BRbeskimenindgk er pipe and, after tenporally storing the slurry
containing plenty of slurry consisting mainly of granular substances

having |arge Gheughii atder sfdnghagdanylamiofe bBEAAE poddi onthg the
l'i quid cgclone,SlZ inlth?lspigot t%Qk 52, the granul ar substancgs (extra
minute sERBOAEBABLE Ingnded AXe Gdarted & ol Aol 3oPET FhERESS8par at ed
AU IR A R AL AT NI T
Al'so theaéﬁ%%éﬁnfﬂtthkggé%ond fine granulation machine 22 than
in the first fine granulation machine 21 by narrowing
the gap between the rotary drum 6 and the rotor 7 by
increasing the amount of eccentricity of the rotor 7 and
by raising the rotational speed, and yet treatment of
disintegration and glue breaking of the granular
substances can be further certainly carried out by
increasing the stresses exerted on the granular
substances on the downstream side which is realized by
employing the fine granulation system being provided
with the first fine grandlation machine 21Z and the
second fine granulation machine 227 having constructions
as shown by Fig.15 and Fig.16, respectively.
This is to say that the first fine granulation
machine 21%Z is, as shown by Fig.15, provided with a
cylindrical rotary drum 21D having a plurality of outer
blades 21W, being attached to inner peripheral surface
in axial direction and projecting toward center and a
rotor 21R having a pluralify of inner blades 21W; being

attached to outer peripheral surface in axial direction

and being installed eccentrically with respect to the



46 of the feed sunp 40 is transferred to the thickner tank 55.

In this way, by returning the treatnent water, which contains extra mnute
fragnents classified by the liquid cyclone 51Z, together with the
treatment water, from which the mnute sands has been renoved by the

dehydration vibrational screen, to thd8feed sunp 40 and by classifying
again the slurry containing granular substances with |arge dianeters being
stored in the bottomof the feed sunp 40 and al so by transferring the
supernatant |iquid of the feed sunp 40 to the thickner tank 55, the
treatnment water containing only the extra mnute fragnents can be supplied
to the tHQkary dawm 35D aikbhin tite. Efobslogertth@seodrawings ashidw cation
of the granul ar substances can be carried out nore certainly if an
arrange at 2hhdéssa treagment $ublstEncescpommiing wehambefrr,02Mhi ch

m nute sands have been renoved by means of the dehydration vibrational
screen 5385 foratareahafnpfidhengotiam R, sAb3rihatardrivinigduafitt he f eed

sunp 40 to the second feed sunp 40. . In the exanpl e as above, though
a descri @8 ofh& IOEATXHn shafEase2dider dst ha stibeaimentt swestassteed are

I nci nerated ashes,, it is needless to say that, for the treatnment of the

cont am nESRFRATIInG Shambeg 151 i8adnddmen s8 bitt conmishings ofbove

enables to renove, efficiently the pollutants adhering to the soil grains.
a plurality of slits having width of 5~20mm formed on
an annular flat plate which is provided on a partition
217 between a treatment chamber 216‘consisting of the
rotary drum 21D and the rotor 21R and the treatment
substance discharging chamber 214. Now, an annular gear
arranged on the periphery of the rotary _drum 21D and a
driving motor for driving the annular gear are deleted.

Fig.16 shows construction of a main part of the
second fine granulation machine 22 and its fundamental
construction is approximately the same with that of the
first fine. granulationmachine 212. Inthisdrawing, 22D
is a cylindrical drum having a plurality of outer blades
22W,, 22R is a rotor being provided with a plurality of
inner blades W,, and W,, and being installed eccentrically
with respect to the rotary drum within it, 221 is a
treatment substance pouring chamber and 222 is a
rotational shaft of the rotor 22R. Now, the inner blades
22Wg, and QZWR, stand for the upstream side inner blades
and downstream side ones, respectively.
Fig.17 shows in detail the inner blades 21W, of the

first fine granulation machine 21%Z and Fig.18 and Fig.19

show the inner blades 22W;, and 22 W;, on the upstream side



Furthernore, stones, sands, extra minute grains,
47 etc. contained in the contam nated soils as above can be extracted

and offered to recycling. Enbodinment 3 Though the fine granul ation
nméans in the Enbodinents 1 and 2 are adapted to have |arger stresses
exerted on the granul ar substances w #g pollutants adhered in the second
fine granulation nachine 22 than in the first fine granul ation machi ne 21
by narrowing the gap between the rotary drum6 and the rotor 7 by
increasing the amount of eccentricity of the rotor 7 and by raising the
rotational speed, and yet treatnent of disintegration and glue breaking of
the grandnd osubbeadosnstream faidégr respgedvively 'dfdthet sbrond

i ncreasing the stresses exerted on the granul ar substances on the

downst r edriine dgranwhatdoncahachdne 228planyd ndnt heedpee tgiveukhose system
being provided with the first fine granulation machine 21Z and the second
fine grasnawingsndehl nks 2pIamaw iepgondi) Lict imnSroat vhbew &ndFi(e)l5 and
Fig.16, respectively. This is to say that the first fine granul ation
machi ne d¥7ai 8idss vilesn bys Elyowh, bprBiigddd wilt%, aheyinneri bahdest ary
drum 21D _having a plurality of outer blades 21Werr] being attached to

i nner pe?ilﬂheP% Gher fdest fineapranetationamaphbpect2 k%) andathecent er

and a first blades 22W; of the second fine granulation machine
22Z are provided with a plurality of groves 21K or 22K,,
22K,, respectively, which have approximately U-shaped
sectional planes, being in parallel to the shaft of the
rotor 21R or that of the rotor 22R with a predetermined
gap provided. The widthW,,, W,, of the grooves 22K1, 22K,
being provided in the inner blades 22WK,, and 22WK;, of
the second fine granulation machine 22 are made narrower
than the width W, of the grooves 21K provided in the inner
blades 21W, of the first fine granulation machine 21.
In the second fine granulatio_n machine 2232, height

H,, of the downstream side inner blades W,, is made higher
than the height H,, of the upstream side inner blades 22Wy,
and the depth h,, of the downstream side grooves 22k, is
made deeper than the depth h,, of the upstream side grooves
22K;. Also the height H, of the inner blades W,, of the
first fine granulation machine 21% is designed to be
approximately equal to the height H,, of the upstream side
inner blades 22W,, of the second fine granulation machine
22z, and the width W,, of the grooves 22K, of the upstreanm
side inner blades 22W,, of the second granulation machine

22 is designed to approximately equal to the width W,,



retor 21R having a plurality of inner blades 21Werr] being attached to
outer peripheral surface in axial direction and being installed
eccentrically with respect to the 48
rotary drum21lD within it. Also, those drawings show that 211 is a
treatment substances pouring chanber,5812 is a rotary shaft of the rotor
21R, 213 is a driving unit of the rotary shaft, 214 is a treatnent
substance discharging chanber, 215 is a liner slit consisting of a
plurality of slits having width of 5~20nm fornmed on an annular flat plate
which is provided on a partition 217 between a treatnment chanber 216
consi sti 0f &he rgrooves 22Kk ol tthendownstiintam 8iReariiride biladensent
substance di schargi ng chanber 214. Now, an annul ar gear arranged on the
peri pher ¢2#z.t @€ thersegond 2 bnen@granddiatiian nmach ifme 212i.vi ng t he
annul ar gear are deleted. Fig. 16 shows construction of a main part
of the secondThieneudemdiametexaBhigk tire arpitors22Bnoifitdnesecond
construction is approximately the sane with that of the first fine

gr anul at fdRee@RARSLAion, Maghigeavifig, a2 Fhowna fyxthexi &y Edgn havi ng
a plurality of outer blades 22WD, 22R.is a rotor being provided with a
pluralit¢%@) i nkR} a¥aRet\§eripassytiyan quees @éﬁﬂ&g‘ﬁ%ﬂhl p&dthe

eccentricall ith respect_to the rotary drumwithin it, 221 is a
treat rrenF°§L?>r/Fst %o %gf:bﬁ%ﬁbgl’-%oﬂ apulatlonomachdie 2hapndof the

oL oZnel Tt et bRent Hap' 33°tné Mo da Pne Y aid1 3 HadR N
227 is made narrower than that of the first fine granular
machine 21Z. Also, the outer diameter of the portion of
the rotor 22R, at which the downstream side blades 22w,
are provided with, is made larger a little than that of
the portion, at which upstream side inner blades 22W,,
are provided, so that the inner bladeé 22W,, is designed
to impose a limitation on its height H,,.

The rotation speed (relative rotation speed of the
rotary drum 22R and the rotor 22D) of the secoﬁd
granulation machine 22% is made higher than that of the
first granulation machine 212 and the pressure P, exerted
on treatment substances S within the treatment gap of
the second granulation machine 222 is larger than the
pressure P, exerted on the treatment substances S of the
first granulation machine 212 so that the mutual
collision speeds among each granular grains of the
treatment substances S become large.

The outer blades 21W, and 22W, in the first fine

granulation machine 212 and the second fine granulation

~machine 22Z respectively, are as shown by Fig.21,



and downstream si de ones, respectively. Fig.17 shows in detail the
i nner bl ades 21Werr] of the first fine granulation machine 21Z and Fig. 18

and Fig.19 show the inner blades 22Werr] and 22 Werr] on the upstream
si‘de 49 and on the downstream

side, respectively of the second firm granul ati on machine 22Z and in
respective those drawings (a) is plan view, (b) is a front view and (c)
is a side view. As shown by Fig.17~19, the inner bl ades 21Werr] of the
first fine granul ation machine 21Z and the first blades 22Werr] of the
second fine granul ati on machi ne 227 are provided with a plurality of
groves 2ldrpangaq er wlith 2¥cher esiwphwadld/, wmmwoappr?xieately

U shaped sectional planes, being in parallel to the shaft of the r ot or
21R or tRPPpEOximatelyr 2dRgreas) pnetietley nthdd armpangemented.tHee wi dth
Werr], V\[err£ of the %)oves 22K err], 22K[err] bei ng provided in the

i nner bl deeeatmeryter sukstangwy epodumnéd ihtosethed treatgremwtl agapn
machi ne 22 are nade narrower than the width Werr] of the grooves 21K
provi ded hetvaen fhe romawiesdruwser2lDeof 221 andsthie meogoxsul2kRpn

machi ne 21, In the second fine granul ation nmachi ne 227, hei ght
Herr] ofdRargRadechm Bedrovesimdownstream direstibon (Fdg.2han the
hei ght H2 .of the upstream side inner, bl ades 22Werr] _ and the depth h22 of
the downShQs, apqe gsofothe L igfle fdnpIrapsd atoncwaghiner| of

t he upstrgr side grooves 22Klerr]. Also the height Herr] of the inner
bl ades V\[2 azt[fi'of the first fine granulation machine 21Z is designed to be

Since the rotational speeds of rotor 21R, 22R are
usually set faster than those of the rotary drums 21D,
22D, the treatment substances poured into the treatment
gap are transferred through the space of the treatment
gap, along the grooves 21K, 22K,, 22K, of the inner blades
21W,,, 22Wy,, 22W,, and along the outer blades 21W, and 22W,
being attached with a downward inclination and
accompanied with a upward or downward motion alo.ng the
direction of rotation of the rotor 21R, 22R, to the
downstream side. Accordingly, since in the second fine
granulation machine 227, which employs narrow width Ww,,,
W,, of the grooves 22K,, 22K, of the inner blades 22w,,,
22Wy,, a larger resistance against the movement of the
treatment substances toward downstream side is acted
than in the first fine granulation machine 21%, the
treatment efficiency is higher in the second granulation
machine than in the first fine granulation machine.

Also in the second fine granulation machine 22z,
as shown by Fig..22, among the outer blades ZZW,,,

attachment of the most final stage of the outer blades



approximately equal to the height Herr] of the upstreamside inner blades
22Werr] of the second fine granulation nmachine 22Z, and the width Werr]

of the grooves 22K[err] of the upstream side inner blades 22Werr] of the
second granul ation machine 22 is designed to approximtely equal to the

width Werr] 52 50 of the grooves
22K[ err] of the downstream side inner blades 22Werr] of the second fine
granul ati on nmachi ne 22. The outer dianmeter R err] of the rotor 22R

of the second fine granulation nmachine is, as shown further by Fig 20(a),
(b) are set to |lager than outer dianmeter R err] of the rotor 21R of the
first fiwgeglacateedobnmachiaredid aﬁéaﬁﬁmtrﬂaprr&rst ngade pf cbhd rseepnd fine
granul ar- machine 22Z is nmade narrower than that of the first fine granular
machi ne 2x7. tAesoptiher oxtemaiindmet coudfer hblaadds pn witht henr imf182R,  at
whi ch the downstream si de bl ades 22WR2 are provided with, is made larger a
little twpwabhdlyofindhinpagt aoditailehi éh~updegemes) deitAingesadles
22Werr] are provided, so that the inner blades 22Werr] is designed to

i npose atd rhhetretadionsshafghofHthe|rotary ditumr22asoothsteache
(relative rotation speed-of the rotary drum 22R and the rotor 22D) of the
second &r@ArBendnh skkatancey arenwitb jegited thanat reversakhe f fowst
granul ati on, machine 217 and the pressure P2 exerted on treatnent

subst anc@®ds thug eEhicieashedt §he @luehdbresohnggisulmprovedichi ne

22Z is larger than the pressure Plerr] exerted on the _treatnent substances
S of the Next, description on the operation of the

granulation system which is provided with the first fine
granulation machine 21% and the second fine granulation
machine 227z will be given. |

At first, treatment substances S such as
contaminated soils and incinerated ashes are poured into
the treatment substance pouring room 211 of the first
fine granulation machine 211 from the receiving hopper
11 and also treatment water is supplied inside the first
fine granulation machine 21. In the first fine
granulation machine, not only the pressure exerted on
the granular substances is low due to a relatively wide
gap between the rotary drum 21D and the rotor 21R but
also because the width W, of the grooves 21K of the inner
blades 21W, is made wide and also because the rotational
speed is low, mainly disintegration of masses with large
diameters and glue breaking of solitary granular
substances with large diameters are carried out.

Accordingly, the treatment substances S poured
into the first granulation machine 2132 are transferred

to downstream side while they are separated to



frrst granulation machine 21Z so that the nutual collision speeds anong
each granul ar grains of the .treatnent substances S becone | arge. The
outer blades 21Werr] and 22Werr] in the first fine granulation machine
21Z and the second fine granulation nachine 22Z respectively, are as
shown by Fig. 21, 53 51 arranged with
sone downward inclination ( [err] - approxi mately 3 degrees) and, by this
arrangenent, the treat ment substances poured into the treatnent gap
between the rotary drunms 21D, 22D and the rotors 21R 22R are nmade to be
noved in downstreamdirection (Fig.21 shows an exanple of the first fine
gr anul at ilndepemdaent 2individual Sigranufiar ot substdnseseds ofThet or
21R, 22R are usually set faster than those of the rotary drunms 21D, 22D,
t he treatphtutamhisn@dhesdngl to: othiee snxfiaces afip indepeadsrtred
through the space of the treatnment gap, along the grooves 21K, 22K[err],
22K[ err] igtdividdudder grandslapi\gubstamoegerare 2240l jated alamg t he
outer bl ades 21V\[err% and 22Werr] being attached with a downward

i ncl i nat iStPaRAtes cbEpani Bhode hindipddunbr gzanmbay mnbshaniaessy.t he
direction of rotation of the rotor 21R 22R to the downstream side.
Accor di ndiB® 953RB1IAT BRPaLABRESH Whigh AXke stedncedchrnbeiny 1Ammh

enpl oys reow wi h err], 2 of the grooves 22K[err], 22K[err] of the
i gﬁerym IQQW gtli.p]e?/\[grarLula\é?ion out of the granu ar]subst[ance!s

transferred to the downstream side of the first fine
granulation machine 21%Z, are discharged together with
the water outside the machine from the each slit of the
liner slits 215 provided to the partition 217 through
the treatment substance discharge chamber 214. Also
though a part of the granular substances having
relatively large a diameters exceeding 10mm are
discharged to the treatment substance discharge chamber
214 from center portion of the liner slits 215, most of
the granular substances having large diameters just as
above are turned back to the treatment chamber 216 of
the first fine granulation machine 21zZ. This is to say
that, by installing the -liner slits 215, resistance
against the relatively large granular substances can be
made large and thus disintegration efficiency within the
first granulation machine 21Z can be improved.

In the second fine granulation machine 22z, by
making the width W,,, W,, of the grooves 22k,, 22k, of the
inner blades 22W,,, 22W,, narrower than the width W, of the
grooves 21K of the inner. blades 21W, of the first

granulation machine 212, by narrowing the gap between



22Werr], a larger resistance against the novenent of the treatnent
substances toward downstream side is acted than in the first fine
granulatlon machi ne 21Z, the treatnent efficiency is higher in the second

granulatlon machine than in the first fine granulation machine. Al so
in the second fine granul ati on machi néd4£2z, as shown by Fig.22, anong the
outer blades 22Werr], attachnent of the nost final stage of the outer

bl ades 52 Werr] located in a

narrow treatnment gap is nade, contrary to the other renaining outer

bl ades, wth an angle wupwardly inclining a little ([err]~2degrees) wth
respect thetpetanwutdsnmsiZZR and Hdieoratpnir22R2bysmakingt Hardgeeat ment
substances are subjected to a reversal flow and thus efficiency of the

gl ue brediediametrinqf. the rotapx@anddeisc py doxmingetbecdeptm of the
granul ation systemwhich is provided with the first fine granulation

machi ne %z Qa%d:hﬁhs%\bﬁﬁ 32Ke off M8 downstrneem addexinnen bladgsen.

At first, treatnent substances S such_as contam nated soils and

i nci ner at%@Pm 8Fcthan &he rFﬂ%Ptthhélzt r@hit hBRt UPAISTeABCS hE@ i ihe oom 211
of the first . fine anul ation machi ne 211 from the receiving hopper 11
and al so t(’?%%?ﬂ\?ﬁtt %é[ﬂapq §h§1 W‘bﬂtFﬁﬁnhél{% iy fnrthegenagrowediti on

nmachi ne g 5hpe ilrst ra ul ati on machi ne, not only the
pressure &e‘ﬁ'@ € theufr é‘rﬁﬁ% 1 sq ntBe treatmend tsdllasFéF‘é’ﬁS/el y
W de becomes to possible. Further, by changing the

attachment angle of the outer blades 41Z upwardly on the
downstream side, the treatment substances are subjected
to a reversed flow so that the glue breaking treatment
can be carried out sufficiently. In addition, due to the
stepwise change of the treatment space at the boundary
of the upstream side inner blades 22W,, and the downstream
side inner blades 22 W,,, part of the treatment substances
are turned back again to the side of the inner blades
Wy, and stay there, and the glue breaking treatment of
them are further advanced.

In this way, in the second fine granulation machine
222, the fine granulation of the treatment substances
are further proceeded and, through the glue breaking
treatment, pollutants, such as heavy metals, adhering
to the surface of each of the granular substances can
be separated efficiently from the granular substances
by frictional forces acted on thenm.

Since the pollutants such as separated heavy metals
have extremely small diameters they are dlssolved or

suspended in the treatment water.



gap between the rotary drum 21D and the rotor 21R but al so because the
width Werr] of the grooves:21K of the inner blades 21Werr] is nade w de
and al so because the rotational ‘speed is |ow, mainly disintegration of
masses with large dianeters and glue breaking of solitary granul ar
substances wth large dianeters are cggried out. Accordi ngly, the
treatment substances S poured into the first granul ation nachine 21Z are

transferred to downstream side while they are separated to
53 i ndependent - individual granular substances. The pollutants
adhering to the surfaces of independent individual granular substances are

exfol i at @nlodimesdarsét ed fromthose individual  granul ar subst ances. The
granul ar substances, which are reduced to bel ow 10mm through fine

granul ati on oufthgugheigr &rhe Embodsinsmesl asndndf,era exbmmonhd idmidt ream.
side of the first fine granulation nmachine 217, are discharged together
with thexatercolidsiged e raukians fraoamabessddy gtthé theatmer "slits .
215 provided to the partition 217 through the treatment substance
di schar gé"drdBeed 41 &de ¢ Sdrpra mkatef Che tgraningr - subswdeces
having relatively |large a diameters exceeding 10mm are: discharged to the
treat nenfWRASEAREE dibsHaY g BRantekich 4 wexen diwkdecyad i g ofthide | i ner
slits 215, npst of the granul ar substances having |arge dianeters just as
disintegration and giue breaking treatments by the fine .
granulation system 20 and were. transferred from the
vibrational screen 30, it is also possible to improve
the classification efficiency further by using a Xiquid
cyclone of a negative pressure type, in place of the
common type liquid cyclone, whose diséhargé pressure is
increased by installing a nozzle consisting of an elastic
body at the discharge'port provided at a lower portion
of the liquid cyclone body. Fig.23 shows a construction
of a liquid cyclone of a negative pressure type 51X. In
the drawing, 511 is a cylindrical c¢yclone body
constructed such that the inner diameter is made to
become narrow gradually on the down stream side; 512 is
a treatment substance introduction pipe installed on the
wall of the body 511 on the side of the upper portion
of 51la; 513 is a treatment substance discharge pipe
provided at a tip portion of the lower portion 511b of
the body 511; 514 is a spigot nozzle made of rubber
attached to the treatment substance discharge pipe 513;
515 is an ascension pipe installed almost at a center

portion of the upper portion of the body 511, 516 is a

transfer pipe for turning back the treatment water



above are turned back to the treatnent chanber 216 of the first fine
granul ati on machine 21Z. Thisuis to say that, by«installing the |iner
slits 215, resistance against the relatively large granul ar substances can
be made |arge and thus disintegration efficiency within the first
granul ati on machi ne 21Z can be i nprovesg In the second fine
granul ati on machi ne 22Z, by nmaking the width Werr], Werr] of the grooves
22k[err], 22k[err] of the inner blades 22Werr], 22Werr] narrower than
the width Werr] of the -‘grooves 21K of the inner blades 21Werr] of the
first granulation machine 21Z, by narrow ng the gap between

54 t Rorbaimingumided agdamelant ors@BRtanceki nhdwigg tdwallilaneter
of the rotor and also by form ng the depth h22 of the grooves 22K[err] of
t he downgiiaaetens dischiazgedsfron\tae hsimapelonhpigeds Bptd therr] of
the upstream side, the treatnent gap on the downstreamside is further

nar r owed £22dt Faxmp hé Ogl uel Br daki ag difsehergecgiress uresadjasstméacones

to possible. Further, by changing the -attachnent angle of the outer
bl ades 4WMRAPRardPy FArEY inpwestt cad Jtdbpente pfeathentdisichtanges are -
subjected to a-reversed flow so that the glue breaking treatnent can be
carri ed ZHCIBRER| @At IYhe negabiveonpressunet Adguidpwiyelonengeyof the
treatnment, s acs at, the boundarg, of the upstream side inner blades 22Werr]
'andtrm'&ﬁé%? BSAh0G| 45 et pRadde sbropsliqr pipe &l6 hprovesdednt
substanc%ﬁl_gﬂg Eyrned back %gaig to the side of the inner bl ades

ransier pipe 516 on the side of the ascensien

-pipe 515, .518 is an introduction quantity adjustment

valve for carrying out the adiustment of guantity of

- treatment substances to be introduced which is to be

transferred to the negative pressure type liquid cyclone

51X installed at a preceding stage of a treatment

substance introduction pipe 2, 519 is a shock absorbing

rubber affixed on the inner wall of the lower portion
511b of the body 511.

The.common liquid cyclone is, as mentioned above,
arranged to have the extra minute granular substances
having small diameters contained in the liquid
introduced moved upward direction of the body 511 by
means of the second rotational flow and to discharge them
from an upper portion of the body 511 through the
ascension pipe 515 and also to discharge the granular
substances having Iarge diameters contained in the
liquid together with a part of the liquid from the lower
portion discharge port 5135 of the treatment substance
discharge pipe 513 (see Fig.9).

Against that common liquid cyclone, the negative



Werr] and stay there, and the glue breaking treatment of themare further
advanced. In this way,-in the second fine granulation machine 227,
the fine granulation of the treatnment substances are further proceeded
and, through the glue breaking treatnent, pollutants, such as heavy
nmetal s, adhering to the surface of eagp of the granular substances can be
separated efficiently fromthe granul ar substances by frictional forces

acted on them Since the pollutants such as separated heavy netal s
have extremely small dianeters they are dissolved or suspended in the
treatment water. 55 Enbodi nent 4

Though i npressirdiypet 1iqanid Zyelone Bl lig)isds showanby Fiupepigs a
means for classifying the treatnment substances in the slurry state

cont ai ni ngrygaagedito sabtamic @ syel got Snoz 24 S fecensijteioigdo Eoant he

di sintegration and glue breaking treatnents by the fine granulation system
20 and veebastdesfmydpdtor dine Hereatimeait wbs tammn Blscharige abSpe
possible to inprove the classification efficiency further by using a
liquid cytBenanst dueederi tdisr esxvangementi,n t atheoftime odonvhe type
l'iquid cycl one, whose discharge pressure is increased.by_lnstalllng a

nozzl e cABesati@mfofintheasegat fuey patessure Sype dJeiguitd pyoldand at a

| ower portion ) . .
- because of reduction of the inner air pressure of the

body 511 as mentioned above, the spigot nozzle is sucked
and squeezed and thus the opening port 514S of the spigot
nozzle 514 is closed. Accordingly, the negative
: pressuire at the lower portion of the body 511 is increased
and the second rotational flow is generated easily and
thus the granular substances with small diameters can
be efficiently transferred to the ascension pipe 515 and
also the treatment water can be prevented from flowing
out from the opening port 514S of the spigot nozzle
serving as a discharge port of lower portion.

The muddy water containing the granular substances
with large diameters, which have moved downwardly while
colliding with the inner wall of the body 511 due the
first rotational flow, is transferred to inside of the
spigot nozzle 514 from the treatment substance discharge
pipe 513 and the solid constituents in the muddy water
are accumulated in the vicinity of opening port 514S of
the spigot nozzle; when the solid constituents are
accumulated exceeding a predetermined guantity,
considering the fact that the spigot nozzle consists of

an elastic material, the operation port 514S of the



of the liquid cyclone body. Fig.23 shows a construction of aliquid
cyclone of a negative pressure type 51X In the drawing, 511 is a
cylindrical cyclone body constructed such that the inner dianmeter is nmade
to becone narrow gradually on the down streamside; 512 is a treatnent
substance introduction pipe installedsg the wall of the body 511 on the
side of the upper portion of 51la; 513 is a treatnent substance discharge
pipe provided at a tip portion of the |lower portion 511b of the body 511;
514 is a spigot nozzle nade of rubber attached to the treatnent substance
di scharge pipe 513; 515 is an ascension pipe installed alnost at a center
portion afpigetumpezperslnisf wtiktehedydaklt b the preskudiesias thge for
turni ng back the treatnment water 56
cont ai ni meight of abheaaccunnslatess sdlidngomstlituertisinghdr tidischar ged

fromthe ascension pipe 515 to the feed sump .40, 517 is a discharge
pr essur e tdig sl memty can@ainﬁmg(theyLngnnasedjﬂenﬁﬁhboﬁstmeuénxﬁﬁuge
pressure of the negative pressure |iquid cyclone by i ntroducing air
wit hin t He dimechargsds151e phevodeningpoht $14Ssf eAqueedinglyn, t he
si de of the ascension pi ne 515, 518 is an introduction quantity
adj ust mefEom\khecopenisg pary Dlé St o& thieuspigat aiogadet iy oot
treatment substances to be introduced which is to be transferred to the
negat i ve themuddy yaterqgontyindng thextineatmeny mateprwdsdd my stage
of at regt ment
igh percentage as seen heretofore, but slurry
containing plenty of solid constituents consisting of
the granular substances having large diameters is
discharged. Now, supposed that the discharge part of the
lower portion mentioned as above is arranged to perform
opening or closing mechanically at every predetermined
time, and still it is possible to discharge the slurry
containing increased quantity of solid constituents, but
by employing the spigot nozzle 514 consisting of an
elastic body, by merely employing a simple structure,
an efficient discharge of the slurry containing the solid
constituents in a large quantity can be carried out.

If the second rotational flowbecomes too intensive,
then the granular substances with diameters exceeding
desired one too are obliged to be discharged and thus
diameter of granular substances discharged from the
upper portion of the negative pressure type 1liquid
cyclone 51X is controlled by introducing air inside the
transfer pipe 516 and thus by adjusting the discharge

pressure of the negative pressure type cyclone 51X.

Also, by affixing the shock absorbing rubber 519



substance introduction pipe 2, 519 is a shock absorbing rubber affixed on
the inner wall of the | ower portion 511b of the body 511. The
common liquid cyclone is, as nentioned above, arranged to have the extra
m'nut e granul ar substances having snmall dianeters contained in the |iquid
I ntroduced noved upward direction of t§ge body 511 by neans of the second
rotational flow and to discharge them from an upper portion of the body
511 through the ascension pipe 515 and al so to discharge the granul ar
substances having | arge dianeters contained in the liquid together with a
part of the liquid fromthe |lower portion discharge port 513S of the
treat nentosutbeananexiwabar g€ fmihee Ivhdetrsporfiipf)of the bR H11} hat
comon |iquid cyclone, the negative
pressure th@shogkisdexertved &i the granhdar Bubstandes awirtthpade ke attach
a spigot nozzle 514 consisting of an elastic body to the treatnent
subst ancelrRerhWadd @Epe absorbedl shictchatt ielantimettons af ttieemi ne of
the operation of the negative pressure type liquid cyclone because of
reduct i oWithife th@erinmerp r eas¥ bae prevenikd aandenaisoedkéove,
t he spigot nozzle is sucked and squeezed and thus the opening port 514S of
the spi gdramglaresubstansescvisdilarge dirameteys camebensyanibiely
pressure at the |ower gortion of the bod¥_511 is increased and the second
i

rot at i ondE ARRJHLET Y_nEPattdte chevey mertion.

Fig.24 shows aﬂ example of a treatment system of
contaminated soils utilizing the negative pressure type
liguid cyclone 51X and the system takes similar
construction with a single liquid cyclone used as shown
by Fig.14.

The treatment substances in slurry state
containing the granular substances below 5mm stored in
the feed sump 40 are transferred to the negative pressure
type liquid cyclone 51X and, by having the extra minute
grains below about 504m suspended, they are separated
in the treatment water and the treatment water containing
the granular substances are turned back to the feed sump
40 tprough the transfer pipe 516 and a large quantity
of the slurry containing solid constituents, which
consist of granular substances with large diameters
discharged from the spigot nozzle 4 at the bottom portion
of the negative pressure type 1liquid cyclone, is
transferred to the spigot tank 52; the slurry is, after
the granular substances (minute sands) mainly consisting
of sands exceeding about 50um are separated from it,

turned back to the feed sump 40.



t hus the granul ar substances with snmall dianeters can be efficiently
transferred to the ascension pipe 515 and also the treatnent water can be
prevented fromflowing out fromthe opening port 514S of the spigot nozzle
serving as a discharge port of |ower portion. The nmuddy wat er

contai ning the granul ar substances wgg@ | arge dianeters, which have noved
downwardly while colliding with the inner wall of the body 511 due the
first rotational flow, is transferred to inside of the spigot nozzle 514
fromthe treatment substance discharge pipe 513 and the solid constituents
in the nuddy water are accunulated in the vicinity of opening port 514S of
the spi got nozzim; thien way,sdc¢doedizig t tontther Emboctimenhét ad, €xeeedi ng
a predetermined quantity, considering the fact that the spigot nozzle
consi sts drgen gmanutamt esubbtanmespewditlooupor cdn¥®infinde the

58 spigot nozzle 514 is wi dened due to the pressure by the weight of

t he accurppbhludagiis darenseparatedafddiushet geasulray sabsaiaragst he

i ncreased solid constituents is discharged fromthe opening port 514S.
Accor di ngtichf r havee been ngspbrjledsied otd hethei gdiremtmeats 4, ofiot the
muddy water containing the treatnent water with a high percentage as seen
her et of ortl s bategnat joncandag hnggb peakingft rpughcohetgranniatcbosi sti ng
of the granul ar substances having |arge diameters is discharged. Now,
supposed &¥@temnhe &y sk¥angdndr ther negative pressure type liquid

cyclone 51X, which is provided with the spigot nozzle
514 .consisting of an elastic body attached to the
treatment substance discharge pipe 513 installed at a
lower portion of the cylindrical body 511, and as a
consequences, the slurry containing plenty of solid
constituents consisting of granular substances having
large diameters can be discharged from the lower portion
of the negative pressure type 1liguid cyclone.
Accordingly, the granular substances having large
diameters without containing pollutants can be separated
efficiently and thus the classification efficiency can
be improved remarkably.

In the Embodiment 4, a case of using a single
negative pressure type 1liquid c¢yclone 51X was
exemplified. But by providing a classification means
being provided with a negative pressure type liquid
cyclone 51Y, whose discharge pressufe is adjusted to
lower than that of the negative pressure type liquid
cyclone 51X, at a latter stage of the classification
means being provided with the negative pressure type

liquid cyclone 51X as shown by Fig.25, the granular



| ower portion mentioned as above is arranged to perform opening or closing
mechani cally at every predetermined tine, and still it is possible to

di scharge the slurry containing increased quantity of solid constituents,
but by enploying the spigot nozzle 514 consisting of an elastic body, by
nmerely enploying a sinple structure, @ efficient discharge of the slurry
containing the solid. constituents in a large quantity can be carried out.
I f the second rotational flow becomes too intensive, then the granul ar
substances with dianeters exceeding desired one too are obliged to be

di scharged and thus diameter of granular substances discharged fromthe
upper porsibstanhdes® cepatiistcipgesfusandpeextaeddndgy cfopcerbinp be,
controlled by introducing air inside the transfer pipe 516 and thus by

adj usti nabboet B GLharden by s¥pdrated by tRealéyLt BRSPS IUPE tFeone

51X Al so, by affixing the shock absorbi ng rubber 519
59 odiqreidnegrclahe at thormerestaae i HIXodndhe hwdehfdratidw shocks
exerted on the granular substances within the i nner wall are absorbed so

t hat vi olwkbrabiosnal sfcreem 53X andnthea ,i ther gmanulan swebstanmesd and
al so the granul ar substances with |l.arge di aneters can be snoothly
transf er maiinbyt denisdet ipgr oifoextra minwtg. 24ndsooE 40-©50 e cdn a
treatment systemof contam nated soils utilizing the negative pressure
type |iHf §epATrdhedshx the negatinepresaereityparliquid cyclone
51Y and by.the dehydration vibrational screen 53Y.
Thus, the granular substances having 1large
diameters with pollutants not adhered are separated
efficiently further from the granular substances to
which pollutants such as soils contaminated by heavy
metals and by oily constituents and from incinerated
ashes transferred from a incinerator and thus,
classification efficiency can be improved further.
Suppose a dehydrated cake A is made of extr.a minute
sands classified by the dehydration vibrational screen
53Y, this dehydrated cake A consists of, unlike the
dehydrated cake B being make from the contaminated soils
in the state of slurry deposited at the bottom of the
thickner tank 55, extra minute sands without containing
pollutants, and consequently, recycling can be available
without being subjeéted to a treatment for rendering it
unnoxious.
Now, in the above example, the discharge pressure
of the negative pressure type liquid cyclone 51X and 51Y

are adjusted by respective discharge pressure adjustment

means 7 so that classification of the granular substances



construction wth a single liquid cyclone used as shown by Fig. 14.

The treatnent substances in slurry state containing the granular
subst ances bel ow 5Smm stored in the feed sunp 40 are transferred to the
negative pressure type liquid cyclone 51X and, by having the extra mnute
grai ns bel ow about 50[ err] m suspended,gg hey are separated in the treatnent
wat er and the treatnent water containing the granular substances are
turned back to the feed sunp 40 through the transfer pipe 516 and a large
quantity of the slurry containing solid constituents, which consist of
granul ar substances with |arge dianeters discharged fromthe spigot nozzle

4 at the helbamsmouini Gnd ot hehe anfgBéYowrndsaw edwNse! &4rrd sycbeee, is
transferred to the spigot tank 52; the slurry is, after the granular
subst ancesy (means cfinthe megayiverpressyureftgpedd irucadeys bongt
50[err]mare separated fromit, turned back to the feed sunp 40.

60 51X and B LY ywayespeotdved ¢t p  hbweinimogi thet maghbtudes gef
granul ar substances without containing the poIIutants.a[e separated from
t he grandihe abevesnegativeiphessureshouilid sotebet dimicted cood nelnes of
di sintegration and gl ue breaking through the granul ation system 20, by

usi ng t h€&EQahisycabp¥es ardt Ehey | ghomldybeotetexmindgd hsud tablyded
with theéﬁ%&ﬁ&fﬁgjgﬁ the construction of'treatment system and
treatment substances, etc. Also by providing the
negative pressure type liquid cyclone of more than three
stages, it is possible to expand the range of size of
the granular substances to be classified to more than
three grades.
Embodiment 5
In the Embodiment 2, the disintegration and glue
breaking efficiency of the second stage fine granulation
machine is improved by pouring the granular substances
below 104m of diameters into the second stage fine
granulation machine upon installing the. sorting
vibrational screen 23 between the first stage fine
granulation machine 21 and the second fine stage
granulation machine 22 and yet, as shown by Fig.26 the
disintegration and glue breaking efficiency at the
second stage fine granulation machine 22 and also the
ciassification efficiency can be further improved by
pouring the granular substances having diameters in a
predetermined ranges, which have been dehydrated, into

the second stage fine granulation machine 22 upon

installing a suspension type classification unit 24 for



514 consisting of an elastic body attached to the treatment substance

di scharge pipe 513 installed at a |ower portion of the cylindrical body
511, and as a consequences, the slurry containing plenty of solid
constituents consisting of granular substances having |arge dianeters can
be discharged fromthe | ower portion g% the negative pressure type liquid
cyclone. Accordingly, the granul ar substances having | arge dianeters

wi t hout containing pollutants can be separated efficiently and thus the
classification efficiency can be inproved remarkably. In the

Enbodi ment 4, a case of using a single negative pressure type liquid

cycl one Fpeabmendsnolf f dedydiratbpnpranddi ehassdfbsation iof nEkas

being provided with a negative pressure type liquid cyclone 51Y, whose

di schar g Jeryupassing dshedugbh theevibxat ibaalofsdheene@®j ve pressure
type liquid cyclone 51X at a |atter stage of the classification neans
bei ng provi ded Régh27{@ napdi (k) psbosuran tgpampllieqw il syructard ofs shown

by Fig.25, the granul ar . ) 61
subst ancés &HEPSREAPD! t¥Res elesslhijcatcrorxampis, 24abamd 50fker]m can
be separated by the negative pressure type liquid cyclone at former stage

51X and GiAfRAfdCAtEAN unik a2 ohals st ratrushuradstimin ar hsogrtdrel ar
subst ances Eg@inly consistin% of extra mnute sands of 10~50£err]n1can

be separ 0 HLT CAGY PPV e 3% aqttedyja the i Jappaesr Laid-Open

Patent Application No.H8-164363 and comprises a main
frame 241 being provided with a pair of frames 241a, 241b
one end of which are horizontal and the other side of
which slope upwardly, a belt 243 which advances in the
direction of the ascending slope from the horizontal
portion of the main frame 241 between the frames 241la
and 214b by means of a driving roller 242a and a passive
frame 242b, a plurality of rotéry rollers 244 being
provided at both crosswise sides of the back surface of
the treatment substance pouring face of the belt 243 and
for supporting the belt 243, a vibrational frame 245 for
supporting the rotational rotors 244 and being provided
with a plurality of arms 245a for supporting each of an
end of respective rotational rollers 244 and a plurality
of arms 245b making contact with each another end of
respective rollers 244, a vibrator 246 for vibrating the
vibration frame 245, wave shaped standing walls 247 being
arranged on both crosswise sides of the belt 243 and
extending in the lengthwise direction of the belt 243,
a water sprinkler 243 for sprinkling the treatment

substances with water while moving them on the belt 243



51Y and by the dehydration vibrational screen 53Y. Thus, the

granul ar substances having large diameters with pollutants not adhered are
separated efficiently further fromthe granular substances to which

pél lutants such as soils contam nated by heavy netals and by oily
constituents and fromincinerated ashg$ transferred froma incinerator and
thus, <classification efficiency can be inproved further. Suppose a
dehydrated cake A is made of extra mnute sands classified by the
dehydration vibrational screen 53Y, this dehydrated cake A consists of,
unli ke the dehydrated cake B being nmake fromthe contam nated soils in .
the stateadfl & udigcheget dopperh@4dtbeiny phevidedkatr a abbweT extra
m nute sands without containing pollutants, and consequently, recycling
can be avBPriian of tadnrndbagkspojrdcion 243h ofetheeaiofpe poartitonng it
unnoxi ous. Now, in the above exanple, the discharge pressure of the
negative P8 PE iR beddi d249ql oby Bwanadexmvingr ¢ helj tsteakment
respective di scharge pressure adjustnent neans 7 so that classification of
the gr anfabstan¢esceeured to the horizontal portion 243820f theel ow

S0[err]mand the sane below 10[err] mcan be carried out by neans of the
neEgat i 1/e %?3&3#9 dfpthe direeliranef the aﬁd:q}ld/}ngegé@@t: ‘P;é’l137‘7»-'L(1D|fj;wever,h

[ ' hould not be limted to the
the nagmffgﬁsw?nfilé r}reigfl!g)(:?.nnge%gelﬁ/ea criegfrureicsluoding the granular

substances having small diameters in the treatment
substances by the sprinkler 248 and by discharging the
granular substances having large diameters from the
discharge hopper 249 while carrying out dehydration of
them, the classification of the treatment substances are
thus carried out.

The granular substances having large diameters
being dehydrated by the suspension classification unit
24 are transferred to the second fine granular machine
22. Accordingly, since, into the second granulation
machine 22, treatment substances, which are already
dehydrated and have so small diameters as not to
contribute to the disintegrating and glue breaking
function, it is possible to carry out the glue breaking
treatment by adding a suitable quantity of water to the
poured substances. Therefore, the granular substances
with pollutants adhered can be finely granulated
sufficiently and also pollutants adhering to each of the
individual granular substances of them can be separated
certainly from each of the individual granular

substances.



case as above and they should be determ ned suitably depending on the
construction of treatnent systemand treatnent substances, etc. Al so by
providing the negative pressure type liquid cyclone of nore than three
stages, it is possible to expand the range of size of the granul ar
substances to be classified to nore thgh three grades. Enbodinment 5
I n the Enbodi ment 2, the disintegration and glue breaking efficiency of
the second stage fine granulation machine is inproved by pouring the
.granul ar substances below 10[err]mof dianmeters into the second stage fine
granul ation nmachine wupon installing the sorting vibrational screen 23
between the fir@a thegetiier handpukhie granuhare siibswdntcles deowbrgf i ne
stage granul ation machine 22 and yet, as shown by Fig.26 the
di si ntegremadd ddaglekepscaxaludiefid cbancyhst speindctend 248ge dree
granul ation machine 22 and also the «classification efficiency can be
further iwpapsdenyedpceegeher withl dtheukreatmentayviwateranftems in a
predet er mi ned ranges, which have been dehydrated, into the second stage
fine graR8hpyh nhERatment aternnassnge aprovisied oat ype lower

63

classification unit_ 24 for ) .
t reat mentROBELIgONPE FhetBEn brEdkFarbiran24Bq nf therhorjzontalt hr ough

the vibrational screen, 22. Fig.27(a) and (b) show an exanpl e of
structun?Qﬁglon of the belt 243 é% t e)firsé %eed sump 4dn;nd

are stored therein (see Fig.23).

In this way, in the Embodiment 5, after the granular
substances with pollutants adhered being granulated
through the first fine granulation machine 21 is sieved
out by means of the sorting vibrational screen 23, the
treatment water containing the granulation substances
below 10mm, which passed through the vibrational screen
23, is subjected fo the treatments of dehydration and
classification by means of the suspension type
classification unit 24, and thereafter the granular
substances having large diameters being subjected to the
classification are arranged to be poured in the second
fine granular machine 22, the glue breaking treatment
mentioned as above can be carried out by adding a suitable
quantity of water to the treatment substances poured in
that machine 22. Accordingly, it is possible to cérry
out efficiently fine granulation of the granular
substances with pollutants stronély adhered and also
possible to separate the pollutants adhering to the
surfaces of the granular substances from the granular

substances certainly.



a-suspension type classification unit 24 and the

has a structure simlar to the one already known as recited in the
Lai d- Open Patent Application No.H8-164363 and conprises a nain

Japanese

frame 241 being provided with a pair of franes 241a, 241b

classification unit 24

one end of which

are horizontal and the other side of gghich slope upwardly, a belt 243

whi ch advances in the

direction of the ascending slope fromthe horizontal

portion of the main franme 241 between the franes 24la and 214b by neans of
a driving roller 242a and a passive frane 242b, a plurality of rotary
rollers 244 being provided at both crossw se sides of the back surface of
the treatment Ndwj dncehBmbodimeatos, tittotght t RéXk redtmient waex ti ng

the belt

243, a vibrational frame 245 for supporting the rotational

rotors

244 and lssinfgapndngiedthe t h graphuilalrn t ysabstramcégha f whisdppomtarg each
nd of respective rotational rollers 244 and a plurality of arns
245b makigrprwhaied byt hheafhr&togranwhat ibn mashdaie 24 anld passadl, a
246 for vibrating the vibration frane 245, wave shaped standi ng

of an e

vi br at or

wal | s 24throwgh theasgat bagbhvibratosenalessirden &3 tadwe Eubjeéd exhd

extendi n
243 for

of the s

in the | engthwi se direction of the belt 243, a water sprinkler
g:m ithe | hyeakmentst adndehydsatioss and chassificat ooy iby t hem
on the belt 243 64 and a di scharge

hopper 2B&aRs (Rf Fhbeigvgransiepkypre sdasvhfication magbins2dion 243b

L%R:e, pofgi'onexam'ple, other dehydration unit such as
dehydration vibration screen can be used.

Also, by using the negative pressure type liquid
cyclone 51X appearing in Embodiment 4, treatment of
dehydration and classification of the treatment water
including the granular substances me.ntioned as above can
be carried out. The negative ptessure type liquid
cyclone.51x is artanged, as aforementioned above, to
discharge the granular substances having small diameters
efficiently from the upper portion and to accumulate the
solid constituents comprising the granular substances
having large diameters in the muddy water at the vicinity
of the opening port 514 of the spigot nozzle 514 and thus
to discharge_the slurry, in which quantity of the solid
constituents has become large, from the opening port 5148
(see Fig.23). Accordingly by means of the negative
pressure type 1liquid cyclone carrying out the
classification treatment of the treatment water
containing the granular substances, which were finely
granulat_:ion machine by the first; granulation machine 21

and passed through the vibrational screen 23, and by



243K of the belt 243; by transferring the treatnent substances poured to
the horizontal portion 243H of the belt 243 in the direction of the
ascendi ng sl ope portion 243K while vibrating them and by excl uding the
granul ar substances having snmall dianeters in the treatnent subst ances
by the sprinkler 248 and by dischargi ngythe granul ar substances havi ng
| arge dianeters fromthe di scharge hopper 249 while carrying out
dehydration of them the classification of the treatnent substances are
thus carried out. The granul ar substances having |arge dianeters
bei ng dehydrated by the suspension classification unit 24 are transferred
to the sempoutifigie ghenulsdrarmghi nein 22whAQﬂﬁrdd1ﬁahhitf\;{]ncgf i el ihe
second granul ation machine 22, treatnent substances, ich are al ready
dehydr at ezonatt itavents dimsidhalr gest firxomsthet open ixogt po bttt & 1148 thigs
di sintegrating and glue breaking function, it is possible to carry out the
gl ue bredrengmet daxgentivpoatiiengecendt fiine guarilyrohaediate t22 § he
pour ed.substances. Therefore, the granul ar substances wth pollutants
adher ed cehvebefifiimigngyaefl acavrysingi onénttthe adilsinteqgpatiomtanddheri ng
to each of the individual granular substances of them can be separated
certai nl yY¥uemb&aking e means dell thenakgondubinenasanulation
65 On the other hand, the granul ar substances having

machine can be improved.

Now, the treatment water containing granular
substances having small diameters discharged from the
upper portion of the negative pressure type liquid
cyclone is transferred to the feed sump 40 and stored

therein.
Embodiment 6

Fig.28 shows an outline of the treatment sjrstem of
the contaminated soils according to the Embodiment 6 of
the present invention. The treatment system in the
Embodiment 6 is adapted to provide, at a latter stage
of the sorting vibrational screen 23, a second sorting
vibrational screen 25 for carrying out the selection of
granular substances having size of 10~ 30mm such as
stones and gravels out of those exceeding 10mm and also
is adapted to transfer thus selected granular substances
of 10~304um such as stones and gravels to the first fine
granulation machine and to the second fine granulation
machine by means of the belt conveyer 26 and 27
respectively, and those first and second fine
granulation machines are adapted to carry out

disintegration and glue breaking of the contaminated



smal | diameters excluded by the sprinkler 248, are transferred together
with the treatnent water from unshown treatnent water passage provi ded at
a lower portion of the turn back portion 243c of the horizontal portion
of the belt 243 to the first feed sunp 40 and are stored therein (see

Fi g. 23). In this way, in the Eggdi nent 5, after the granul ar

subst ances with pollutants adhered being granulated through the first fine
granul ati on nmachine 21 is sieved out by neans of the sorting vibrational
screen 23, the treatnent water containing the granul ati on substances
bel ow 10mm whi ch passed through the vibrational screen 23, is subjected
to the treeikentto dbedéneshtedoinatthe chgatid i sathotHyt needner ahe
suspension type classification unit 24, and thereafter the granul ar

subst ancepraweillsy wiathe thieiret sizdei 6f I0I0mi bed heixelass fegation
are arranged to be poured in the second fine granular machine 22, the glue
br eaki ng G9Rtamdnatednisiohbs Lo evereartext. carri ed out by adding a
suitable quantity of water to the treatnent substances poured in that
machi ne 22. Ac&heifbret fine granudbation mackhineu? lefbrccamryingne
granul ation of the granul ar, substances with pollutants strongly adhered
and al so ©pbsdi Floaxsesdifrintegriation veinttheadbentapinated saukIsices of

t he granul ar subsgﬁnces fromthe granular substances certainly.
66 1s, as shown by Fig.29{a), arranged to make the gap D,

between the rotary drum 6 and the rotor 7 relatively wide
by reducing quantity of the eccentricity of the rotor
7 and also arranged to use a low rotational speed.
The second fine granulation machine 22 for mainly
carrying out the glue breaking 6f the contaminated soils
is, as shown by Fig.29(b), adapted to reduce the gap D,
between the rotary drum 6 and the rotor 7 by increasing
the quantity of eccentricity of the rotor 7 and further
adapted to raise the rotation speed higher than that of
the first fine granulation machine 21 and also adapted
to make the diameter of the rotor on the downstream side,
similar to the fine granulation machine 20B as shown by
Fig.6(b), larger than that of the one on the upstream
side and the treatment gap of the contaminated soils is
arranged to be narrowed discontinuously on the
downstream side. Now, in Fig.29(a) and (b), portion
marked with oblique 1lines S shows the treatment
substances being poured and the dark portion shows the
granular substances such as stones and gravels having
diameters.of 10~30mm with a high hardness (hereinafter

referred to as hard substance) being classified through



Now, in the Enbodinment 5, though the treatnent water containing the
granul ar substances, which ware granulated by the first granul ation
machi ne 21 and passed through the sorting vibrational screen 23 are
subjected to the treatnents of dehydration and classification by neans of
t he suspension type classification nmagg ne 24, but, for exanple, other
dehydration unit such as dehydration vibration screen can be used.

Al so, by using the negative pressure type liquid cyclone 51X appearing in
Enbodi ment 4, treatment of dehydration and classification of the treatnent
wat er including the granul ar substances nenti oned as above can be carried

out . Theheegaidored psexhirgt yibratiiodalcysdpeenS®6 i s arranged, as

af orenenti oned above, to discharge the granul ar substances having small

di aneters ef fiwithiny themfisstipfdnepogtanalatién maukihet @1 her solid
constituents conprising the granul ar substances having |arge dianeters in
t he nuddywisehdén athehesecondtfimd gramptatigmpomactinel 23p sphgot
nozzle 514 and thus to discharge the slurry, in which quantity of the
solid cdiceatment substanees| § gonsisting eafehhey qomtamisaatédee
Fig.23). Accordingly by neans of the negative pressure type liquid

cycl one &21¥6n§ AR thée<hQ$@jSwhﬂtimceSeﬁnnnmreﬂtﬂnt@rthangnpmater
contai ning the granul ar substances, which were finely granulation nmachine

by the fie}VgeBnFhei HPHRAEN frum 6aandadsiel rRtoghTihel vebr dthenal

screen 2% and b¥x .
reatment space, are agitated upwardly by the outer

blades 6W of the rotary drum and also are brought
downwardly by the inner blades and therefore compressive
stress as well as the shearing force are exerted on the
contaminated soils P and the hard substances K and thus
each individual granular substance, in the state of mass,
of the contaminated soils is subjected to the treatments
of disintegrétion and glue breaking.

This is to say that, as shown by Fig.31(a), when
the compressive stress and the sheaving force are exerted
on the each of individual granular substances P in the
massed granular state of contaminated soils, where the
massed state is formed by mutual adhesions made at
adhesion surfaces r of each granular substance, or acted
on the granular substances P and on the hard substances
K, which do not mutually adhere but are large in sizes,
then each of the individual granular substances P in
massed granular state are separated from the portion of
adhering surface r and finely granulated to almost
indepgndent ‘extra minute granular substances P

(disintegration function).



67 pouring the slurry, in which quantity of solid constituents
di scharged fromthe opening port 514S has becone | arge, into the second

fine granul ar machi ne 22, the efficiency of carrying out the
di'si ntegrati on and gl ue braking by nmeans of the second fine granulation
machi ne can be inproved. Now, tf@ treatnment water containing

granul ar substances having small dianeters di scharged fromthe upper
portion of the negative pressure type liquid cyclone is transferred to the
feed sunp 40 and stored therein. Enbodinent 6 Fi g. 28 shows an
outline of the treatnent systemof the contam nated soils according to the
Enbodi nent 6 ofAttthigr ¢damé, i thenabuve Haed sedistahcesskeard nde
Enbodi ment 6 is adapted to provide, at a latter stage of the sorting
vi br at i oretusthreskin?8heaf irsandnsbseicond ditegramil aticanmaTcHiMesgar ryi ng
out the selection of granular substances having size of 10~30nm such as
stones ar2il grede22 bt , dn ttive centeadiyng tlideynmakleatsd 1 iisiicrdspt £elht 0
transfer thus sel ected granul ar substances of 10~30[err]m such as stones
and gravethetgramu¥arssubistangesn® dm drheasassedgranuillae sdvabd fine-
granul ation machi ne bﬁ means- of the belt conveyer 26 and 27 respectively,
and thosndfaecdk omnthesgxanulpmesubstancas of sechiat theyadmpeed to
carry out__disintegration and glue breaking of the contam nated

finely granulated to individual extra minute granular

substances P. Accordingly, by mixing the hard

substances K the disintegrating function is enhanced

further.

In detail further, the hard substances K are

agitated upwardly by the outer blades 6W or the inner

blades 7W and thereafter accelerated being acted by a

rotational force of some of blades and move within the

first fine granulation machine 21 or the second fine

granulation machine at a speed of, for example, 10m/sec.

Accordingly, in the disintegrating action by means

of the collision between the hard substances K and the

granular substances P in the massed state, not only

because the hardness of the hard substances K is high

but because the hard substances are accelerated, energy

at the time of collision is large, then comparing with

the disintegration action caused by mutual collisions

made among the treatment substances (contaminated soils),

in which most of the poured substances of massed state

to be treated consist of individual granular substances

having small diameters and low hardness, the foregoing

disintegration action realizes with by far high



68 soils to be treated in the state such that stones and gravels with
their sizes of 10~30mm are m xed in the contam nated soils to be treated.
The first fine granulation machine 21 for carrying out a coarse

di'si ntegration of the contam nated soils 1is, as shown by Fig.29(a),
arranged to nmake the gap Dierr] betwegn the rotary drum6 and the rotor 7
relatively wwde by reducing quantity of the eccentricity of the rotor 7
and al so arranged to use a |low rotational speed. The second fine
granul ati on machine 22 for mainly carrying out the glue breaking of the
contam nated soils is, as shown by Fig.29(b) , adapted to reduce the gap

Derr] beffdeddieytot Ruy tther becduisieofothe Kigh speechhoneméht
quantity of eccentricity of the rotor 7 and further adapted to raise the

- rotation cpetieninphed shdstancesl K tdweef ticstad¢ced egratniont aetedconne 21
and al so adapted to nake the dianmeter of the rotor on the downstream side,
“simlar ttheme sfthe grembeat i offi rneibhese @OB el thsiwrnbyofFighé( Mardar ger
than that of the one on the upstream side and the treatnent gap of the
~ cont am néwbstamaes sK witingblet s ubs hancesdtdi beotirieatbed|,y winiche
downstream side. Now, in Fig.29(a) and (b), portion marked with oblique
lines S #AAsEAR grantbar substaness b@i ngn pthecdstatie efdmaspertion
shows the granul ar substances such as stones and gravels having _dianeters
of 10~30rRGF R SL et nemgdys andepasrguent Iy the ddaintegrating
substanc%) bei ng cl assif,i ed through - ' ) . '
ction can be improved predominantly comparing with the .
one in the past.
Also, ‘as shown by Fig.31(b), when a force acts on.
the granular substances or grains mutually in rubbing
direction among themselves, the pollutants q such as
heavy metals adhering to the each of the surfaces of the
granular substances P are exfoliated and are separated
from the granular substances (glue breaking). At this
time, since the hard substances K are mixed in the
contaminated soils P, in addition to the aforementioned
frictions due to the mutual collisions among the granular
substances P, the glue breaking is carried out by the
frictions between the hard substances K and the granular
substances P caused by the collisions between them.
Since the hard substances K have larger diameters and
higher hardness than those of the granular substances
P and also are accelerated, similar to the case of
disintegration mentioned as above, the glue breaking
action advances remarkébly comparing with that of the
case where glue breaking action is merely caused by the

mutual collisions among the granular substances P



69 the second sorting vibrational screen 25. Wthin the first
fine granul ation nachine 21 or wthin the second fine granul ati on machi ne
23, the treatnent substances S consisting of the contam nated soils P and
t he hard substances K poured into the gap between the rotary drum 6 and
the rotor 7, i.e. the treatnent spaceygare agitated upwardly by the outer
bl ades 6Wof the rotary drum and al so are brought downwardly by the inner
bl ades and therefore conpressive stress as well as the shearing force are
exerted on the contamnated soils P and the hard substances K and thus
each individual granular substance, in the state of mass, of the

cont am natlkemselwess sAkjcoatdiingdythehieepdbidnitanef hdviny egredirge and
gl ue breaki ng. This is to say that, as shown by Fig.31(a), en the
conpr essiwks ebisdssy asdcthheas heavibon f ande odrley exonsad t wenthampcthef

I ndi vi dual granul ar substances P in the nmassed granul ar state of

cont am ngpeliludidnts viwech abcheawysmetstls adlse £ dnres tnonyl yat oakhesi ons
made at adhesion surfaces r of each granul ar substance, or acted on the
«granul ar ndividnsl P graonlar hsubstéscescescafi whiech detaxdthedtual |y
adhere but are large in sizes, then each of the individual granular

subst anceRPLigiagnkl¥d granul ar state are separated fromthe portion of
adhering surface r and finely granulated to al nost independent extra

m nute granul alNaWibsiBntde Iiyll(féitsfMl@gr%!tamhlﬁi!Frian owdchine 21 and

the . second fine granulation machine 22, the mutual
friction of the hard substances K too takes pace, the
surfaces of the hard substances K are polished and become
smooth.

Subsequently, a description on a treatment method
of the contaminated soils according to the Embodiment
6 will be given.

The contaminated soils poured in the reception
hopper 11 are transferred by the belt conveyer and are,
together with the granular substances such as stones and
gravels of around 10 ~ 30mm being previously
disintegrated by the first fine granulation machine 21
and sorted by the second vibrational sorting machine 24,
poured in the first fine granulation machine 21.

Now, the quantity of the hard substances to be
poured in is put in the range of 10~ 30% of the
contaminated soils, i.e. the substances to be treated.

In the fine granulation machine 21, the
contaminated soils poured in and the hard substances are
subjected to the coarse disintegration in a relatively

wide treatment space and the contaminated soils are moved



70 At this tine, the above hard substances K are not crushed in
the first and second fine granulation nmachines 21 and 22 but, on the
contrary, they make collisions with the granular substances P in the
massed granul ar state and act on the granul ar substances P so that they
are finely granulated to individual eﬂ%ra m nute granul ar substances P.
Accordingly, by mxing the hard substances K the disintegrating
function is enhanced further. In detail further, the hard
substances K are agitated upwardly by the outer blades 6Wor the inner

bl ades 7Wand thereafter accelerated being acted by a rotational force of

some of higdenendoWnstrédnl Bide off rshel EFiG K aEEiln%t '%ﬁaﬁ?ﬂm@foﬁl or

the second fine granulation machine at a speed of, for anpl e, 10nT sec.

Accor di nghachiimd hep i siyRiaes atdé‘ﬁr?@lﬂé’” @utﬁea@@afﬁtibﬂ CQf i stpa
bet ween the hard substances K and t granul ar substances P in the massed

state, nadiorthmimeeedseoling Maf dilessehtehe MaabSulibt ancra ik iduliigh but
because the hard substances are accel erated, energy at the tine of

col I'i si orgranharege, $4bstampasi ngrithbutt heiéhﬁrﬂyﬁgigﬁt | BReRCt iHefiaused
by nmutual collisions mnade anong the treatnent substances (contamn nated

soi |l s), dischiacigedsfrom umslpowned indisanrgecpoaft "ewedthtist & ime, be

treated consist of individual granular substances having small dianeters

and | ow Hhemextratménudredaiagments such as heavy metals adhering
weakly to the surfaceé of the contaminated soils are
exfoliated and thus the exfoliated extra minute
fragments are suspended in the treatment water. Also
heavy metals, which resolve easily, dissolved in the
above treatment water. Now, the first granulation
machine 21 is arranged to make the stresses exerted on
the contaminated soils relatively small and therefore,
the contaminated soils are disintegrated to the slurry
state having small diameters and also the hard substances
mentioned as above, and the granular substances such as
hard sands and gravels mixed in the contaminated soils
poured in are discharged with out being crushed.

The solid substances such as large heavy metals and
admixtures discharged from the first fine granulation
machine 21 are trapped and excluded by the mesh 2la for
classification of about 30mm and the contaminated soils
containing granular substances and hard substances below
30mm are sieved out by the first vibrational screen and
the granular substances below 10mm are transferred to

the second fine granulation machine. On the other hand,

the granular substances exceeding 10mm are transferred



disintegration action realizes with by far high

71 efficiency. Further, because of the high speed novenent of the
hard substances K due to acceleration acted on them the nunmber of tines
of collision of the hard substances Kwith the substances to be treated,

which are the granular substances P ifgthe state of mass, increases
extrenely and consequently the disintegrating action can be inproved
predom nantly conparing with the one in the past. Al so, as shown by

Fig.31(b), when a force acts on the granul ar substances or grains nutually
in rubbing direction anong thenselves, the pollutants q such as heavy

met al s adber ithet sedendachibrathionalf sseseehn t P56 amdnule sdwstedces P
are exfoliated and are separated fromthe granul ar substances (glue

br eaki ng)granuliay s subsreaneiesceotthel bard3 omhst gaels &sartdhssd andt he
contamnated soils P, in addition to the aforenentioned frictions due to
the nut usgravelissiane &mansferrgdinudathesubkrahcdin® gihanglact boaaki ng
is carried out by the frictions between the hard substances K and the
granul ar maghinghckk @ndadtdiel secomndd chiniesigranbdavdan thaghin® n22 t he
hard substances K have | arger dianeters and higher hardness than those of
the grandtrthephetcsonveyers &6 ardaliecirespect istedy ar and tacecase of

di sint egruaéciagnageﬂgir%nesdugsstgg%\/ees’ ég'ebglﬁfxgﬁe?tﬂ r1]: e contaminated
soils to be poured in the granulation machines. This is
to say that, into the second fine granular machine 22,
out of the granular substances having large diameters
such as stones and gravels which were mixed in the
contaminated soils being poured in, sorted granular
substances of 10~30mm are automatically poured as the
hard substances K. Also quantity of hard substances K
to be poured into the first fine granulation machine 21
is adjusted depending on the mixing rate of the hard
substances such as stones and gravels. Also, there may
be a case where the hard substances should not be mixed
under certain condition of the contaminated soils to be
poured in. |

As aforementioned, in the second fine granular
machine 22, the stresses acted on the contaminated soils
are made larger than in the first fine granulation
machine 21 and the above contaminated soils are mixed
with the hard substances such as stones and gravels of
10~30mm in their sizes being sorted by the vibrational
screen, and conseqﬁently, mainly by means of the glue

breaking action due to the mutual frictions of individual



action advances remarkably conmparing with that of the case where gl ue
breaking action is nerely caused by the nutual collisions anong the
granul ar substances P 72

t hensel ves. Accordingly, the pollutant having a large viscosity such as
carbon and oily constituent and the pglutants such as heavy netals
adhering strongly to the individual granular substances can be
detached sufficiently. Now, in the first fine granul ati on nachi ne
21 and the second fine granulation machine 22, the nutual friction of the
hard substances K too takes pace, the surfaces of the hard substances K

are pol i sdiednarichbesabs tameweshof the hakgebsitancesigsthedtébran a
treatment nethod of the contami nated soils according to the Enbodi nent 6
will be gnirute fragilemtmnsachnasdcarbon rwdedily tdensedanienwts hopper
11 are transferred by the belt conveyer and are, together with the

granul ar kawinghbdghwdsass itynandaheavy metials &t rangliydadh®r ing0nm
being previously disintegrated by the first fine granul ation machi ne 21
and sort &b byhehd ngbicohduailbsubshancas tofigthecthondt dinaged eabibst he
first fine granul ati on nmachi ne 21. Now, the quantity of the hard
subst ance2aR cbgedefanhedin At gitis time,r hegowymeabals30%hdich ere

contam nated _soils, i.e. the substances to be treated. .
easily dissolved in the treatment water, are dissolved

in it and also extra minute fragments such as carbons,
oily constituents, heavy metals and the like, which have
been separated from the individual granular substances
of the contaminated soils, are discharged, in the state
of being suspended together with the contaminéted soils
from the unshown discharge port.

Further, since the second fine granulation machine
22 is arranged to make the rotor diameter on the
downstream side larger than that of the upstream side
and also arranged to make the treatment gap narrowed
discontinuously toward downsfream and thus the treatment
substances can not flow smoothly to the downstream side
and a part of the treatment substances are turned back
to the upstream side and stay therein and as a consequence,
the glue breaking treatment is further enhanced.

Also, the hard substances mixed in the contaminated
soils and the granular substances such as sand gravels
in the contaminated soils are, without being crushed,
discharged in the state where their surfaces have become
smooth by the glue breaking treatment. Also it is

possible to arrange to have the hard substances remained



Im the fine granulation mnmachine 21, the contam nated soils poured in
and the hard substances are subjected to the coarse disintegration in a
relatively w de treatnent space and the contanmi nated soils are noved

73 to the dowmnstream side of the first fine granulation machine 21
whil e carrying out separation of the mpgntam nated soils in the state of
mass i nto individual granular substances w thout destroying themthen

di scharged from unshown di scharge port. At this tinme, the extra mnute
fragnents such as heavy netals adhering weakly to the surfaces of the
contam nated soils are exfoliated and thus the exfoliated extra mnute

f ragment siartche uspeotdddgrankatieal marth ivé 22 14 Hpinfeasyt Neyaa e .Whi ch
resol ve easily, dissolved in the above treatnent water. Now, the first
granul ati on neEfhenes2ariry aofandgdre t eomkaninated esxeblsxeahdd dhe t he
contam nated soils relatively small and therefore, the contam nated soils
are di si gegnatlar substanaes sucha s sendsgandagradiedetaare saielvallso t he
hard substances nentioned as above, and the granul ar substances such as
hard sandsutndqr thel sgranadlan tsubsbangenatrdesding Fmmedy nthee

di scharged w th out being crushed. The solid substances such as |arge
heavy netelbratdonakiscueen di0schleygaanwharsubstandesdelawubmmi on

machi ne 21 are trapped and excluded by the mesh 2la for
are, after being stored temporally in the feed sump 40,

transferred to the classification means 50 and are
classified to the granular substances having various
sizes. Treatments to be carried on, after the treatment
.by the classification means 50, are similar to those of
the Embodiment 2, and therefore description on them are
deleted.

Also, though in the Embodiment 6, the granular
substances having large diameters such as stones and
gravels which have been mixed in the treatment substances
being discharged from the granulation machine are used
as the hard substances to be mixed in the treatment
substance, the similar effect can be produced by using
the hard substances having larger diameters than those
of the treatment substances such as sphere shaped stones,
iron spheres, ceramic spheres, etc.

Now, in the example above, a description on the
treatment method of contaminated soils were give, but
treatments by means of the similar treatment system can
be available to the case where the treatment substances
are incinerated ashes or the contaminated soils

containing incinerated ashes. However, because the



classification of about 30mm and the contam nated soils containing
granul ar substances and hard substances bel ow 30nmm are sieved out by the
first vibrational screen and the granul ar substances bel ow 10mm are
transferred to the second fine granul ation machine. On the other hand,

the granul ar substances exceedi ng 10myare transferred
74 to the second vibrational screen 25 and the sorted granular

substances of 10~30mm such as stones and gravels are transferred to the
first fine granulation nachine 21 and the second fine granul ati on machi ne
22 by the belt conveyers 26 and 27 respectively, and are wused as hard

substancedibgifte elbawk i Bubetancenr adhsking ltot enke PAWiIGterAtE®E
granul ation nmachines. This is to say that, into the second fine granular

machi ne 28sheautaré elxtig aninwtsupareicsbedalnnoddépetdi gEpgFatesuch as
stones and gravels which were mxed in the contam nated soils being poured

in, sortethegraxtra miwhstenpaytifclés3winmehecaset mipeatled nonr edeas the
hard substances K. Al so quantity of hard substances K to be poured into
-the firsttfea¢mprbuvattien, rThceatmént isuchj ast eemtapehdo®g e hBym Xi ng
rate of the hard substances such as stones and gravels. Also, there may
be a caseomeaBse Oife hdar siexampldes sloukcemntibegailxed epaxiztozer iai n
condition of the contam nated soils to be poured in. As
ahwenemﬁ%ﬂ@éﬁaﬂVEMEﬁ@&éﬂnSin@@ysmmtﬁminated_mud containing
largely the extra minute fragments such as dioxin class
substances separated by the centrifugal separator are
subjected to a treatment such as solidification through
fusion and thereafter are abandoned.

According to the invention as recited in claim 1,
when carrying out the fine granulation of the granular
substances with pollutants adhered by a fine granulation
means in which graﬁular substances with pollutants
adhered are poured into a treatment gap of the fine
granulation means and in which the granular substances
are separated into independent granular substances and
also in which pollutants adhering to surfaces of the
granu'lar substances are separated by having compressive
forces exerted on the granular substances and having
mutual rubbing forces acted on the same among themselves
while adding water to the poured granular substances with
pollutants adhered, the compressive stresses are
arranged to be gradually increased, and consequently the
disintegration treatment and the glue breaking treatment

of the granular substances with pollutants adhered are

carried out efficiently and the separation of the



machi ne 22, the stresses acted on the contam nated soils are nade |arger
than in the first fine granulation machine 21 and the above contam nated
soils are mxed wth the hard substances such as stones and gravel s of
10~30mmin their sizes being sorted by the vibrational screen, and
consequently, mainly by neans of the ghge breaking action due to the

mut ual frictions of individual 75
granul ar substances of the hard substances, the extra mnute fragnments

such as carbon and oily constituents having high viscosity and heavy
nmetals strongly adhering to the individual substances of the contam nated

soils capolldukeantsedroM tthésgtamalaranbsthalces Wiieareieqadulty
di ssolved in the treatnment water, are dissolved in it and also extra
m nute fregmhaibniyeh as carbons, oily constituents, heavy netals and the
| i ke, which have been separated fromthe individual granular substances
of the contam nacedxsbing, ter &€ i siimmepédon ras heeetixieal inf dieahm 2uspended
together with the contami nated soils fromthe unshown di scharge port.
Further, 3f%&X cerryingdonitnshg finegranadatiion tXkatmentaagethieo make
the rotor diameter on the downstreamside larger than that of the upstream
side andIEBIRIAR¥ Hbstancercwitd poddiveantgapdhereddny alistmgilienuous!y
toward downstream and thus the treatment substances can not flow snmoothly
to the dohABEr caif@dndlation means, carrying out the fine
granulation treatment for the second time by pouring the
granulation substances, which were already subjected to
the fine granulation treatment, into the same
granulation means and at the time of second treatment,
the stress to be applied to the granular substances are
made larger than the one being applied previously, and
thus disintegrating and glue breaking treatments of the
granular substances with pollutants adhered are arranged
to be carried out by a single equipment and those
treatment can be managed by a single fine granulation
means so that reduction in scale of the facilities can
be advanced.
According to the invention as recited in claim 3,
the fine granulation of the granular substances with
pollutants adhered is carried out by the fine granulation
means, which is provided with a cylindrical rotary drum
having a plurality of outer blades attached to an inner
peripheral surfaces of the rotary drum toward its center
and a rotor having a plurality of inner blades, which

are attached to an outer peripheral surface along an

axial direction protruding in a radial direction of the



and a part of the treatnent substances are turned back to the upstream
side and stay therein and as a consequence, the glue breaking treatnent is
further enhanced. Al so, the hard substances mixed in the contam nated
soils and the granul ar substances such as sand gravels in the contamn nated
soils are, wthout being crushed, disggarged in the state where their
surfaces have becone snooth by the glue breaking treatnent. Also it is
possible to arrange to have the hard substances remai ned

76 in the second granul ati on machi ne 22 | eaving as they are. The
slurry of the contam nated soils and the granul ar substances such as sands

and graverotars, saadedvhboh tis t basdalLedr wEltipi Anadfe e¥6eadyI10dpam by the
vi brational screen 30; the granul ar substances bel ow 5nm are, after being

stored teepoeatyicalllye witH thip d@me tambsisr aetrdwgéele to asstateation
means 50 and are classified to the granul ar substances having vari ous

si zes. Trimt nareeersebk cdirieettion afd®r the treetamit &Qyuihe and
classification means 50, are simlar to those of the Enbodinent 2, and

t her ef or ec@Bs@gwenti yon tihee momper edelistedorces aAdsmutdaliglublihge
Enbodi ment 6, the granular substances having |arge dianeters such as

st ones ankPrgesveleanhi be haffbetenmtiled actelde toreatthet gumiwbaes
bei ng di scharged fromthe granul ation machine are used as the hard

subst anceuPtaneesedSe n t ddgimbegrating and glue breaking

treatments can be carried out certainly.

Accoxrding to the invention as recited in claim 4,
under a condition that hard substances are mixed in the
granular substances with pollutants adhered, the fine
granﬁlation treatment is carried out by accelerating the
hard substances by rotating the rotary drum and the rotor
in a mutually reversed direction, and by virtue of the
disintégrating function and the glue breakihg'function,
caused by the above arrangement, between the accelerated
hard subspances as above and the granular substances,
the fine granulation of the granular substances are
enhanced, and therefore massed granular substances such
as contaminated soils and incinerated ashes can be finely
granulated efficiently and also pollutants adhering to
the individual granular substances can be separated
certainly and efficiently.

According to the invention as recited in claim 5,
the treatment system of granular substances with
pollutants adhered being provided with a single fine
granulation means, in which by having compressive forces

exerted on the granular substances with pollutants



substance, the simlar effect can be produced by using the hard substances
havi ng | arger dianeters than those of the treatnent substances such as
sphere shaped stones, iron spheres, ceram c spheres, etc. Now, in

t he exanpl e above, a description on the treatnment nmethod of contam nated
soils were give, but treatnents by neggs of the simlar treatnent system
can be available to the case where the treatnent substances are

i nci nerated ashes or the contam nated soils containing incinerated ashes.
However, because the 77 di oxin

cl ass substances adhering to the incinerated ashes are extra mnute
particl esadhexredrand byphauting mutwalreubbing foarces| @cteld on the
suspended in the treatnent water, treatnment such as renoval of them by
neans of ,samer amwengl eaid sxwbstahopd thpmsalores s whdcdsdmaye blen ous
and contam nated nmud containing largely the extra mnute fragnments such as
di oxi n clpeureslibin&icea tamatmedtbygameoderthef tgdatsmentatsysten,
subjected to a treatnment such as solidification through fusion and

t her eaf t whilde aBdstiomgd.water Yecdhengxrxanudal nsubsitanaesnecithed in
claim1, when carrying out the fine granulation of the granular

subst anc e 3Nt 3B | tapnges eRH§ asEparytedul &9 onindependenthi ch

granul ar substances with pollutants _adhered are poured into a_ treatnent
gap of tH¥rfpgydar substances and also the pollutants adhering to

surfaces of the granular substances are separated,
wherein the treatment gap of the fine granulation means
is set narrow on the downstream side so that, by merely
passing the granular substances with pollutants adhered
through a single system, the disintegrating and the glue
breaking treatments of the samé can be carried out
continuously resulting in simultaneous improvement of
efficiency and diminishing scale of the facilities.
According to the invention as recited in claim 6,
the treatment system of granular substances with
pollutants adhered is érranged such that a plurality of
fine granulation means over a plurality of stages are
provided for separating the granular substances to
independent granular substances and separating the
pollutants adhering to surfaces of the granular
substances, while adding water to the granular
substances being poured into a treatment gap, by having
compressive forces exerted on the granular substances
with pollutants adhered and by having mutual rubbing
forcesacted<n1thesameamqngsaidsubstancesthemselves,

wherein the granular substances pass through



granul ati on neans and in which the granul ar substances are separated into
| ndependent granul ar substances and also in which pollutants adhering to
surfaces of the granular substances are separated by havi ng conpressive
forces exerted on the granul ar substances and havi ng -nutual rubbing forces
acted on the sane anong thensel ves whigje adding water to the poured
granul ar substances with pollutants adhered, the conpressive stresses are
arranged to be gradually increased, and consequently the disintegration
treatment and the glue breaking treatnment of the granular substances with
pol lutants adhered are carried out efficiently and the separation of the
78 posuustces s ifredny t lesach arof artlsebsyfranad adioramdaats olnd agiéai nly.
According to the invention as recited in claim2, after carrying out the
fi ne grantirsatmentegapshtane sét gyadudbl ysnhsraweas at tdopnkitutedmh s
adhered by a single fine granulation neans, carrying out the fine
granul ati stages; nend thust hdesddmintegralyi pguanddhéegl geabrhakiimon
substances, which were already subjected to the fine granulation
treat ment trigtmensss0f theagranudamsubsiances twith poblutamtsl
treatment, the stress to be applied to the granular substances are nade
| ar ger t ha@Adh@rednecpd ndepprasd irdyiousl y efifhiticientd wi sandegedismg and
gl ue breaking treatnents of the ranul ar substances with pollutants
adhered aP8ldt#Bk§ such as heavy metals and dioxin class
substances can be separated from the granular substances
certainly.

According to the invention as recited in claim 7,
the treatment system of granular substances with
pollutants adhered is provided with a means for carrying
out dehydration treatment of a slurry discharged from
a pre-stage fine granulation means and the substances,
which have been subjected to the dehydration treatment,
are poured into the fine granulation mean of latter stage,
and hence in the granulation means at latter stage, the
glue breaking treatment can be carried out by adding
suitable amount of water to the poured substances and
thus fine granulation of the granular substances can be
carried out efficiently.

The fine granulation system for carrying out
treatment of granular substances with pollutants adhered
according to claim 8 employs a fine granulation means
according to claim 6, which is provided with a
cylindrical rotary drum having a plurality of outer
blades attached to an inner peripheral surface of the

rotary drum toward its center and a rotor having a



to be carried out by a single equipment and those treatnment can be managed
by a single fine granulation means so that reduction in scale of the .
facilities can be advanced. According to the invention as recited in
cl'aim3, the fine granulation of the granular substances with pollutants
adhered is carried out by the fine gragg ati on neans, which is provided
with a cylindrical rotary drum having a plurality of outer blades attached
to an inner peripheral surfaces of the rotary drumtoward its center and
a rotor having a plurality of inner blades, which are attached to an outer
peri pheral surface along an axial direction protruding in a radial

directi onpdfaxdakity of inner blades, which are attacHh®ed to &ei 8utewd
which is installed within the rotary drum eccentrically with the sane and
i s arrangbenipheratle sunfaeeeadexhgli ancaixdaloid ithectdoar b tifudd
consequently, the conpressive forces and mutual rubbing forces can be
efficientip acraddbaltdirgehionro st aroctesr s oahabedingg niregt alivesd and

gl ue breakin treatments can be carried out certainly. According to
the i nvenw'-GalJ'eB the re¢ary cdzum £ccenterica Lbydwiitdn thhets amed and
substances are mxed in the granular substances with pollutants adhered,
the fine Pgidd prsapked tatatateseversely agdinst hemntagyt deumhar d
substances by rotating the rotary drumand the rotor_ in a mutually

rever sed ﬂh?@&f%ﬁ?'a%d’“k@r9ﬁﬁt%}§eof°tmée and mutual rubbing force

can be efficiently exerted on the granular substances
with pollutants adhered and disintegrating and glue
breaking treatments can be carried on efficiently. and
certainly.

According to the invention as recited claim 9, the
separation of the granular substances having large
diameters such as stones and gravels mixed in the
granular substances with pollutants adhered from the
slurry discharged from the first stage fine granulation
system is carried out, and the separated granular
substances having large diameters are poured into a
latter stage fine granulation system and the granqlar
substances having large diameters are accelerated by
rotéting the rotary drum and the rotor in a mutually
reversed direction under a condition that the granular
substances and the granular substances having large
diameters are mixed. Therefore, by means of the
accelerated granular substances having large diameters,
the disintegrating'action and the glue breaking action
are further enhanced and the massed granular substances

such as contaminated soils and incinerated ashes can be



di sintegrating function and the glue breaking function, caused by the
above arrangenent, between the accelerated hard substances as above and

t he granul ar substances, the fine granulation of the granul ar substances
are enhanced, and therefore massed granul ar substances such as

contam nated soils and incinerated ash@ can be finely granul ated
efficiently and al so pollutants adhering to the individual granular
substances can be separated certainly and efficiently. According to
the invention as recited in claim5, the treatnment system of granul ar
substances with pollutants adhered being provided with a single fine
granul at i banedans, granmliatedy efifimientiyessind faiseos podeiubdnds t he
granul ar substances with pollutants 80
adher ed aadheyxingi ngomuindividbahg goacuslart edubsttdanceganeaanobg sai d
subst ances thensel ves, which have been poured into a treatnent gap of the
t r eat mentSepox@tedwgiert adalyg and eefifd ebengdanul ar substances, the
granul ar substances are separated to independent granul ar substances and
al so the pol | utAReorstiRgi t9 the Lnventetosf ashregidird akn Gbaimndls are
separated, wherein_the treatnent gap,of the fine granulatigon neans is set
narrow orthfe SFAMIL AL AP EEasSashavitheuierepptadninggpPedd wEantsar

substances with pollutants adhered thrqugh,a single szstenl the .,
di si nt egr3®fnfbgrgnaRuiaFe substances having diameters inclusive

of separated pollutants smaller them those of the
granular substances without containing pollutants are
separated out of the granular substances, which have been
.'discharged from the fine granulation means according to
claim 1, by a liquid cyclone, and consequently, the
granular substances having large diameters ‘without
containing pollutants and the extra minute frequents
containing pollutants can be separated certainly.
According to the invention as recited in claim 11,
since separation of the granular substances having large
diameters without containing pollutants from the
granular substances, which is alreﬁdy subjected to the
fine granulation, is carried out by a negative pressure
type liquid cyclone whose discharge pressure is raised
by providing a nozzle consisting of an elastic material
at a discharge port arranged at a lower portion of the
liquid cyclone, slurry containing plenty of hard
constituents consisting of granular substances having
large diameters can be discharged efficiently from the
bottom of the negative pressﬁre type of the 1liquid

cyclone. Accordingly, the granular substances having



breaking treatnents of the sanme can be carried out continuously resulting
I n simultaneous inprovenent of efficiency and di mnishing scale of the
facilities. According to the invention as recited in claim®6, the
treatment system of granul ar substances with pollutants adhered is
arranged such that a plurality of fingggranulation neans over a plurality
of stages are provided for separating the granul ar substances to

i ndependent granul ar substances and separating the pollutants adhering to
surfaces of the granular substances, while adding water to the granul ar
substances being poured into a treatnent gap, by having conpressive forces
exerted oharge diametersbstiticeat wont adhnlitignps ladies ad sangahy beavi ng
mut ual rubbing forces acted on the sanme anong sai d substances thensel ves,

wherein seéparaedul ef ficibdatdyeandpashust hthigh classification
81 successi vely each of the granul ation neans and the treatnment gaps

are set geffliglienapr carerbet idpnsvedamensd akadlynd t hus the
disintegrating and the glue braking treatnments of the granul ar substances
wi th pol | ut ant sAladherssbhcen tie qeeaned foxt sffieeizingythed diameter
pol lutants such as heavy netals and dioxin class substances can be
separ at e f rire thbsghangepaerbx findke lavergoryion is cansdritugedo t he
invention as recited in claim?7,. the treatment system of granul ar
subst ancéy fihe nozzle consisting of an elastic material, by means
of a simple constitution separation of slurry containing
plenty of hard substances can be carried out.
According to the invention as recited in claim 12,
the treatment is proceeded such that after carrying out
fine granulation of the granular substances. with
pollutants adhered, while adding water to the granular
substances, the granular substances are stored in a
liquid supply cistern of the liquid cyclone, a treatment
water containing the granular substances are supplied
to the liquid cyclone from a lower portion of the liquid
supply cistern, and the éranular substances are
classified with respect to size of the same and also the
treatment water containing the granular substances
having small diameters discharged from an upper portion
of the liquid cyclone is turned back to the liquid supply
cistern, and thus the granular substances having large
diameters too, which are turned back mixed in those one
having small diameters, are transferred from a lower
portion of the liquid supply cistern to the 1liquid

cyclone and, as a result,.granular substances having

large diameters can be classified certainly.



pol lutants adhered is provided with a nmeans for carrying out dehydration
treatnent of a slurry discharged from a pre-stage fine granul ati on neans
and the substances, which have been subjected to the -dehydrati-on—-—--
treatnment, are poured into the fine granulation nmean of latter stage, and

hence in the granul ation means at |att@s stage, the drhies n Replacec
treatment can be carried out by adding suitable amount 1] Iﬂﬂt
poured substances and thus fine granulation of the grandi can

be <carried out efficiently. The fine granul ation systemfor carrying
out treatnent of granular substances with pollutants adhered according to
claim 8 eWplatysis tileimedndlstion means according to claim®6, which is
provided with a cylindrical rotary drumhaving a plurality of outer

bl ades atfachBd methed nesf maYpPhding osuwd atreatmént rofargrdnudapvard

its center and a rotor having a ) _ 82
pl ural i t ySubsitareebmidels, pailit ant satadbered dmrlodtieg apstiephes Al
surface al ong an axi al direction protruding in a radial direction of the

rotor, an§ip&l¥y grsmalatingiisaid gmranwlarysavhstances rbyabl ¥imeh t he
sanme and bei ng adapted to rotate reversely against the rotary drum
Ther ef or e9T3@ k2B ipRemean? hwhichssaidbpraguilax subsbangesewiitth ent | y
exerted on &He granul ar__subst ances with pollutants adhered and o
di si nt egr BPRAREARLE ddhepediiarg pPpaxiednintead Hereatment ogapf fafiently

and said fine granulation means and in which granulai:
substances are separated into independent granular
substances and also in which said pollutants adhering
to surfaces of said granular substahces are separated
by having compressive forces exerted on said granular
substances and having mutual rubbing forces acted on the
same on the same among themselves while adding water to
said poured granular substances with pollutants adhered,
wherein in said fine granulation step, said compressive
stress to be exerted on said granular substances are
arranged to be gradually increased.
2. A method of carrying out treatment of granular
substances with pollutants adhered according to claim
1, wherein after carrying out said fine granulation
treatment on said granular substances with pollutants
adhered by a siﬂgle fine granulation means, carrying out
said fine granulation treatment for the Second time by
pouring said granulation substances, which were already
subjected to said fine granulation treatment, into the
same fine granulation means and at the time of second

treatment, said stress to be applied to said granular

I



certainly. According to the invention as recit ¢fis&haitMa?BeddRepiacec
separation of the granul ar substances having large dia

stones and gravels mxed in the granular substances w gﬁ'mylyr@ﬂlﬁﬂ
achered fromthe slurry discharged fromthe first stag i on
systemis carried out, and the separatgg granular substances having |arge

dianeters are poured into a latter stage fine granul at he
granul ar substances having | arge dianeters are accel e mgfmw il[j% I g
the rotary drumand the rotor in a mutually reversed o] o™ *

condition that the granular substances and the granul ar substances having
large di gabstaneés @rednadecleirger Whawabheolondchedneelappleed

granul ar substances having large dianeters, the disintegrating action and
the gl ue pre@diowpsbglion are further enhanced and the massed granul ar
substances such as contam nated soils and incinerated ashes can be

83 fidel yA gmeethetiedo€f f caraytiygansutl sbreatmeémint ©f adheannd axo

i ndi vi dual granul ar substances can be separated certainly and efficiently.
Accor di ngsubsttaancesewtittin peliedidretsi adieredl@ccdhdiggarad aclaimst ances
wi t hout containing pollutants and the granul ar substances having di ameters
i ncl usi vel , ofheaedrmtsalidof ineagrasudalitdon meansode provieied with

a cylindrical rotary drum having a plurality of outer
blades attached to an inner peripheral surface of said
rotary drum toward its center and a rotor having a
plurality of inner blades, which are attached to an outer
péripheral surface along an axial direction protruding
in a radial direction o.f said rotor, and being installed
within said rotary drum eccentrically with the same and
being arranged to rotate in reversed direction of said
rotary drum.

4. A method of carrying out treatment of granular
substances with pollutants adhered according to claim
3, wherein, under a condition that hard substances are
mixed in said granular substances with pollutants
adhered, said fine granulation treatment is carried out
by acceierating said substances by rotating said rotary
drum and said rotor in a mutually reversed direction.
5. A treatment means of granular substances with
pbllutants adhered being provided with a single fine
granulation means in which by having compressive forces
exerted on said granular substances with pollutants
adhered and by having mutual rubbing forces acted on the

same among said substances themselves, which have been



granul ar substances w t hout containing pollutants areiTmeSHée@HSQBééﬁt éche
granul ar substances, which have been discharged fromth SN
means according to claiml1, by a liquid cyclone, and coimu gw

gfanul ar substances having | arge dianeters w thout cont

and the extra mnute frequents contaigyng pollutants can be separ at ed

certainly. According to the invention as reci ted since
separation of. the granul ar substances having | arge GHQHH ;g"i’g’ ,m
containing pollutants fromthe granular substances,

subjected to the fine granulation, is carried out by a negative pressure

type |iqupdugrd cwtohaseféachame apsof esaddr Airseaitmeyn tprsops temg a
nozzl e consisting of an elastic material at a discharge port arranged at a

| oner porwhibeofaddidnd iwatercyiod osaid| grapnuwbakaisnibgtaheelsy, osaliar d -
constituents consisting of granular substances having |arge dianeters can

be di schayganudfdr ci snbdstdnosst hardot sepafated negat | iadepsisdeatt ype of
the liquid cyclone. Accordingly, the granul ar substances having

84 | agyandilamet substiances amd aabsog sgold upadilsatantse adhegniaged
efficiently and thus the classification efficiency can be inproved

remar kablyo surfacesopfssadal tdeanuday fsubstassesgargesépamated,of the
di scharge port of the |ower portion is constituted by the nozzle

consi st i Mpperedm sladgd terentvend gapy frgmid fine granulation means

is set narrow on the downstream side.

6. A treatment system of granular substance.s ‘with
pollutants adhered being provided with a plurality of
fine granulation means over a plurality of stages for
separating said granular substances to independent
granular substances and separatixig said pollutants
adhering to surfaces of said granular substences, while
adding water to said granular substances being poured
into a treatment gap, by having compressive forces
exerted on said granular substances with pollutants
adhered and by having mutual rubbing forces acted on the
same among said substances themselves, wherein said
granular substances are arranged to pass through
successively each of said granulation means and said
treatment gaps are set gradually narrower at downstream
stages.

7. A treatment system of granular substances with
pollutants adhered according to claim 6, wherein a means
for carrying out dehydration treatment of a slurry
discharged from a pre-stage fine granulation means is

provided and said substances which have been subjected



Re Har d
subst ances can be carried out. According to th recited
in claiml1l2, the treatnment is proceeded such that af ut fine
granul ation of the granular substances with pollutants adhered whi |
addi ng water to the granular substanc88, the granul ar substances are
stored in a liquid supply cistern of the liquid c t
wat er contai ni ng the granul ar substances are suppl ﬂi“ﬂlﬂﬂlllﬂlﬂ]lﬂﬂﬂlﬂﬂﬂ
cyclone froma |lower portion of the liquid supply ctstern, &ndSth
granul ar substances are <classified with respect to size of the sane and
al so t he toregatitbdiehpdratdan direagmend geaeiipousedsintoesa ildafiime snal |
di aneters di scharged from an upper portion of the liquid cyclone is turned
back to tgzanwlatiompngans akrhatier tdi8gehe granul ar substances having
| arge dianmeters too, which are turned back m xed in those one having
smal | di aftet 8r § ing @ranndadrien system ifoaecapoydingh aft tteeatment suppl y

of a sinple constitution separation of slurry ccwﬂihsﬁmE

cistern to the liquid cyclone and, as a result, granul ar substances havi ng
Iargechaﬁ&ﬂ%é ﬁ@qyﬁggnqgmwaynaqﬂyutantsadheredaccordlng
85 What is clained is: A nethod of carrying out treatnent of

granul ar SHELAA® Gvemelmfr @ £ime m%atﬁammwa. SHRBTEAT pAdd,

granul ati sai d granul ay substances a fine granul ati on neans.,in mhl ch
said granbiae GEAPIIALion: REAS Sl anprothaned rth SBuRYd TAE L5 Al

ZLE?Z‘EQ;&?B& aﬁﬁt%' Vits T RIERERGIRY G e R Pl edR AL ERdRe |
Separ at sdt B RS B%%&éi?%sif%?%? Yol ar T de%%”“'iﬁa?“‘?géﬁ%@n?rei

o v e d BRI LRSI e S

wherei n i gh§eind d¢ &% et 1Y S SPuted feripheral surface along
an axial direction protruding in a radial direction of
said rotor, and being installed within said rotary drum
eccentrically with the same and being adapted to rotate
reversely against said rotary drum.
9. A treatment system granular substances with
pollutants adhered according to claim 8, wherein said
treatment system carries out separation of granular
substances such as stones and gravels having large
diameters, which have been mixed in said granular
substances with pollutants adhered from slurry, which
were discharged from a first stage fine granulation
system, said separated granular substances having large
diameters are poured into a latter stage £fine granulation
system and said granular substances having 1large
diameters are accelerated by rotating said rotary drum

and said rotor in a mutually reversed direction under

a condition that said granular substances and granular



conpressive stress to be exerted on said gr anul‘&pis Replaaesr anged to
be gradually increased. 2. A nethod of carrﬁi nt of
granul ar substances with pollutants adhered accor di . Wherein

af'ter carrying out said fine granulations treatnent on said granul ar
substances with pollutants adhered by ggsingle fine granul ations nmeans,
said nethod includes carrying out said fine gra i t for a
second time by pouring said granul ation 5Ub5tan$ﬂl’",%ﬂﬁ”,ﬂﬁ@' ready been
subjected to said fine granulation treatnment, into the.s s

granul ati on neans and at the time of second treatnent said.stress to be
appl i ed t sudssitdagcesullsavinkstiacge o dmeterst havet fig xdd £ss applied in

t he previous treatnent. 3. A method of carrying out treatnent of
granul ar 30kstAnaeethiodh odl | cazmysimghener aactmagt ool agiahulder ei n
said fine granulation nmeans is provided with a cylindrical rotary drum

havi ng a phubrsdtangesf owuith bipkEblutandcdhedatiheared pnnewheare Pher alaidr f ace
of said rotary drumtowards its center and a rotor having a plurality of

i nner bl agganularhsskstances eriphoutherahtainfiaoe pbdlw ttanesi alnd
direction protruding in a radial direction of said rotor,

86 said fader gramylaxsisaibstanicds rhavidg dimamyetiers dmelnsiva lof Wit h
the sane and being arranged to rotate in the reverse direction of said
rotary dréfParated paliutiantsrsmaldgmdhan thoase mhs aid goaohdar
substances Wi th pollutants adhered according to claim3, wherein, under the
condi t i onrfWREARGRE Withaowtc3oataining Peldutrutanakrs saparatess with
pol | utants _adhered, said fine granulatjon treatnent is carried to by

accel er at?’ﬁg s&ifd an%E@nb‘aaH')t FPRE tANCLP ot aVP iGumbAWesab@emtor i s
a nut ual I%i%mg ersed._direction reat ment sw%/ﬁ'stem of granul ar

. . A
subst ance TIetu I sakg e‘g"‘é%nﬁﬁats‘* atipn,meany Scqerding
granul atiog BY: oyer b} pé u_rl_?gnutjydo{:g%tjha%gs, said fine granul ati ng neans
ces 1671

separating said grandl ar subs ?)éndent granul ar substances and

separ at | ngy saigl BUNOANSE SWIEELDYD UL A6e8 U ALY S LAY, FUlst ances

whi | e addi ng water to said granu stances bei ng pour

{reat ments BB avRl s W% 110NN AN A0 B EXEA! WRG ARG g S 1 Aifes on

sai d substances with pollutants adhered an avi ng nut ua ing forces

acting orlGai dehekelidnceepabad ivd d o bt ey a8k €S ubsi dngeanul ar
subst ances being arranged to pass through successively each of said

granul at iawviegntazge ddiade tegsnedt hgaps caait gindny) py 1Nart s 8t
downstream stages, and a means for carrying out dehydration treatnent of a
slurry dicskhasgdd f rgnanudrax st sybsStarcesgnulwhich nesesesaiad seddyances
whi ch have been subjected to said dehydration treatment, being poured into
said fi né4RpaRgtad e neaid dinetgransxlakeion,swhiclh wene glareddyi on
system for carr ir:ig out treatnent, of granul ar substances with pollutants
adher ed asdtlblﬁF*tf o %9 aif3d wkd® n gaaBvliatcieRanuist i seineds by
provided wth.g.cylindrical rotary, drumhaving a _plurality of outer bl ades
attached Hroo‘éﬁgilﬁelﬁsra R T)#ngrﬁp"%‘rﬁﬁt’:ggoP#séigﬂ elaskicaarancial Arts
center and r LN I | i f d.nner . bl ades, whi.ch are attached to
an outer %peélf%ﬁgr a;a%u?’ }cé; %#%r?gr}%%aaﬁtaladfl%’cﬁﬁ oﬁ"ﬁf‘dﬁ’hdf’%g ﬁ‘?ﬂ-é
ligquid cyclone.
12. A method of carrying out treatment of granular
substance with pollutants adhered according toclaim 10,
wherein after carrying out fine granulation of said
granular substances with pollutants adhered while adding
water to said granular substances, said granular

substancgs are stored in a liquid supply cistern of said

liquid cyclone, a treatment water containing said



. 87 radial direction of said rotor, and being installed within said rotary
drum eccentrically with the sane and being adapted to rotate reversely

agai nst said rotary drum 7. A treatnment system for granul ar
substances with pollutants adhered according to claim6,-wherein.said .. ..
treatment systemcarries out separatio@Qof granul ar substances such as
stones and gravels having | arger dianeters mxed in said

substances with pollutants adhered fromslurry and di schaﬁwﬂwﬂmuuul"r’m
stage fine granul ati on system said separated granul ar substancés Havfng'

| arge di aneters being poured into a |later stage fine granulation system and
sai d grangranlattanbsd aneesgakre gappl hedt tosshdidd iapridee peddnyy
rotating said rotary drumand said rotor in a nutually reversed direction
under a cbEOm Bodawer Berdipmmfasaddbdtanrid smppdywoisternstantes
havi ng | arge di aneters are m xed. 8. A met hod for carrying out

‘treat nent 88 dygFAN G} aguFhekBCRS Ag®Idlassis imthavitth respeditndd o
claim1 wherein said granul ar_ substances not containing pollutants and said
granul ar $46& efckBengameyandaadsa saidtreatmentswpden conoa intiay s
smal l er than those of said granul ar substances not containing pollutants
are separ3®dd o ATBRWAY gSURSRANEARt ahasking scismabll  dmmaters ne

granulatign ans bé % | i quid cycl one. 9. A net hod for carriing out

t r eat ment b?g&“a‘?ﬂ? r XS &t GFt ROFHUQR Af sSalifeldguwied FYehgnEo clai m
8 wherein, separation of sajd granylar substances havin% | ar ge di aneters not
cont ai ni my° pSMAHS tRagk a,{_)? gé‘i gféﬁt‘i‘llﬁ SUBPLIh @ESTRE ear ri ed out by
provi ding a nozzle consisting of an elastic material at a di scharge port
arranged at a | ower portion of said |liquid cyclone.

88 10. A nmethod for carrying out treatnent of granular substances with
pol I utants adhered according to claim8, wherein after carrying out fine
granul ati on of said granul ar substances with pollutants adhered while
addi ng water to said granul ar substances, said granul ar substances are
stored in a liquid supply cistern of said liquid cyclone, treatnent water
containing said granul ar substance is supplied to said liquid cyclone from
a lower portion of said liquid supply cistern, and said granul ar substances
are classified with respect to size such that said treatnent water

contai ning said granul ar substances having small dianeters is discharged
froman upper portion of said liquid cyclone back to said liquid supply

ci stern.
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