1 DESCRI PTI ON MAGNETI C SEPARATI ON CLEANI NG APPARATUS
AND MAGNETI C SEPARATI ON CLEANI NG METHOD BACKGROUND
OF THE | NVENTI ON The present invention relates to a
magneti c separation purifying apparatus intended for
purification of water quality, solid-liquid
separation, 5 etc., and nore particular, to a

construction of a nagneb' A ion purifying
apparatus capable of fa E%Egﬁg E@Barating a magnetic
Subst ancGplAESRe ShidGactlof |MGLUANE L Al S

surface in naghe Separ at'i on ‘par

di schargi ng m&gﬂﬁléeﬁébhgﬂ%%ﬁ' beg&NTRG MBRRDRY Of

t he magneti c substance an magneti c separation of a
trapped substance with a nenbrane. |Intended for
solid-liquid separation, etc. is a magnetic
separation purifying apparatus, in which a 15 thin
wire net, a net knitted frompolyneric fiber, and a
f IHAUKEFEOUNE ORSTHE VIENVEENTSERAr at i on nenbrane, a
coagul ant and magnetic powder are added to raw water
cont ai ni ng prid upedspatt iiohesnf{ical | edlskeggedot @ magnetic
generate magnetic flocs, the nagnetic flocs are 20
sEFmeataddi By t hepwehby ine, andpPPheabtgnet i d fensed for
col l ected by the nenbrane i s magnetically separated .
afir ifdiaRtePhyo FratABE ¥ c IHPSLE Yge datd Hd Fregh sSeRawR B on
h%gg% concentration sludgg is recovered. The , £
5S¢ ructirGh OT8  BELSLLTHEdTin, tPor 2exampfpruction of a
JP- A-2002- 273261, The s
magnetic = separaticn purifying apparatus capable of
favorably separating a magnetic substance irrespective
of fluctuation of a water surface in a magnetic
gseparation part and stably discharging a high density
10 sludge 1in trapping of the magnetic substance and
magnetic separation of a trapped substance with a
membrane.
Intended for solid-ligquid separation, etc. is
a magnetic separation purifying apparatus, in which a
15 thin wire net, a net knitted from polymeric fiber, and
a film are used as a water separation membrane, a
coagulant and magnetic powder are added to raw water
containing polluted particles {called sludge) to
generate magnetic flocs, the magnetic £flocs are
20 geparated by the membrane, and the magnetic flocs
collected by the membrane is magnetically separated and

removed by magnetic field generating means, and a high

concentration sludge is recovered. The construction is
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menbr ane separation purifying apparatus conprises a
net formed fromthin wire of stainless steel
polynmeric fiber, etc. and having nesh size of, for
exanple, 5 several tens of micron neters. In order to
separate a mnute polluted substance smal l er than a
projected area or a prOJecte di aneter of the net, a

| ant h | | fat al
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m croorganismin the raw water an

megHdude of- seyer@al nhyrdeedaeah ElEéonoffEt efér Liedhple,
magnetic flocs cannot pass through 15 the menbrane, of

WY ethe B he Shd €of Sms evehalmelt@is Of 1M1 6r@BrMekersgspaditdte a
is caught and separated at a high extraction ratio,

and nvatee rodlieMi el petibeasedet BRalepbrane mkeojected area
purified water of high water quality. After the

nmagnet inrd]j ectsed ofli aneedr onft hbe Retnerbraargulsintasheh as
away fromthe nenbrane by a wash water, magnetic

f ladesnighay i sigl fate hePol ¥i ﬁlwlaﬂmach\l@cfedesuramc@qlaf iron
attracted and magnetically separated by a magnetic

f sl adie a ABgnStagndlth POYede aseatidfinnghaiwy added to
arranged in the VICInIt of _the m%ter 25 surface, .and

tr%*fspwﬁ{:sa AR PETARHERTES &% 958 RS faRkS. in

b d t t Fi I 1 |
Iy T CRGHIGE S ier altPREPnoPRiioh e nded
tnﬁé%téfﬁ%k %ﬁggs 3fuﬁgﬂg98t§ﬁh microorganism in the raw

water and which has a magnitude of several hundreds of
micron meters. Such magnetic flocs cannot pass through
the membrane, cf which mesh size is several tens of
micron meters, but is caught and separated at a high
extraction ratio, and water having permeated the
membrane makes a purified water of high water quality.

After the magnetic £flocs collected on the
membrane is washed away from the membrane by a wash
water, magnetic flocs staying in the wvicinity of a
water surface is attracted and magnetically separated
by a magnetic force of a magnet, which 1is made
stationary and arranged in the wvicinity of the water
surface, and transported and removed into a sludge
recovery tank by sludge transport means.

Finally, sludge is normally conveyed to a

disposal site or an incineration plant by a truck to be



JP- B2- 3228430 descri bes a sewage di sposal appar at us,
in which nmagnetic powder in sewage having flowed into
a sewage disposal tank is attracted and 5 separated
fromthe sewage by a nmagnetic plate arranged in the
sewage di sposal tank to be di scharged outside the
sewage di sposal tank. The semége di sposal apparatus
conprises:. the sewage di sposal tank provided at a
| 5P on thereof with a sewage inflow port 10 and
at an upper rt] of ;wi th..an_exhaust t Q
wat er to beCﬁ?&%%@%%%ﬁﬁg?pl%?%%?%@e%f 8is%¥§%§%%d(il§posal
i di [ e rr LN s Lot ;
ol T R0e R (R et A R e R aRag? ving
retidhldi shabt at JURCR! eprkpedah Ntedval Sis aaptukately and
15 of pernmanent nmagnet™ pi eces nounted on surfaces of
5 t ReparesRert f¥emdtBK- skaped Mongt neghedies pdkde arranged

arranged so that opposed magnetic poles are different
f riem ehReh senidtry bebpeealopposedtdi de sHapetarggietduwtside
bodi es; a scraping device conposed of an endl ess belt
witthe 20sseagper sligpd=gdi ngtambund t dTser apewsbedgealisposal
attracted to surfaces of the permanent nmagnet pieces
amPrer Ve thePrseeapedhsl (RRyRID @bél?@s{ige tank provided
di sk-shaped magnetic bodies; a sludge discharge
padsafe I5MeE deart ioBekdgeeqin Yheh sdnatRVaF_ pdd4ilow port
tank to surround the scraping 25 devi ce.to gui de that

10 o it oAt hUPRSE c PRTEA By TREZeSEr Mieh #% Exglﬁblége port

di sch " and ! > &5
caRunT RSP oricui T PRECEFEAGS & sERAFae: haslagh i shaped
PHAlrde 1 MBEELS ! PrhErBEACEISP LA LA 1inSbUl8e in the

i arge passage
gewage dispeosal tank and aligned and mounted on a

rotating shaft at predetermined intervals; a plurality
15 of permanent magnet pieces mounted on surfaces of the
regpective disk-shaped magnetic bodies and arranged so
that opposed magnetic poles are different from each
other between opposed disk-shaped magnetic bodies; a
scraping device composed of an endless belt with
20 scrapers and going around to scrape sludge attracted to
surfaces of the permanent magnet pieces and to move the
scraped sludge to above the disk-shaped magnetic
bodies; a sludge discharge passage provided 1in sewage
in the sewage disposal tank to surround the scraping
2% device to guide that sgludge, which is scraped by the
scraper, to a sludge discharge port; and an overflow
port formed in communication with the sludge discharge

passage to permit the water to be processed in the
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JP- A- 2002- 79353 descri bes a rotating drum type
magneti c separati on apparatus conprising an inner
cylinder housed in a rotating drum nmade of a non 5
magneti c material and arrangi ng magnets in desired
positions on an outer peripheral surface thereof, and
a squeezing roller and a scrdaper, which abut against

h J d h [ d havi he wh
o LU AP BT OrRATH 4 oL AL T HeF oot magnet i 260
at 2 10 desiseg ept o, degcribedogboe. JS BIO! arun

art involvesa ' p Since € magnetic

Sﬁéﬁﬁ?t§§%¥e£§8”%e §6Q§@%7H§b§¥5kééaﬁbﬂgrﬁgih €an inner

a wate surface 1s magnetically atfracted

byeyal st onRiukeld ARONEt i fof d€] 8y dighum bulddn ef aa non-
stationary magnet, the capacity of renoving many
magatdtci d | aescresentand) tderandindi tiyagplietde ivat edesired
surface is lowered, magnetic flocs in the water to be
proeeeissiethsaren hen ghtieaedperiptensilt wurtfleepwtidndaiy and a
rate by the nenbrane is 20 decreased, and the
pwddsg iz apatl ¢y Bad ewesechper t hehichsebulteragainst the
wat er surface fluctuates up and down and_ a magnetic

f it teling heridgy ert eur ratatiagi mMuinelrRvipgyilie ovhode or
ot her hand, in the case where sludge 25 is convegeg
t(ﬁ%ﬁ%ﬁ%%oEBFtéPFé Gt o FHEERERAtS %ﬂ%n?agﬁ?té ed at a
tr Ck'%%ﬁfin the case where sludge i s conposted,

sl H°%d decreased in water content prior to

convesance il SSIRPIL! SRLEDE 38 4516, "Rk U lvea
problem that since the magnetic flocs washed away from
the membrane and staying in the vicinity of a water
gurface is magnetically attracted by a stationary
magnetic field distribution of a stationary magnet, the
capacity of removing many magnetic flocs present in the
vicinity of the water surface 1is lowered, magnetic
flocs in the water to be processed are heightened in
density, the purifying rate by the membrane 1is
decreased, and the purifying capacity is lowered in the
case where the water surface fluctuates up and down and
a magnetic force at the water surface is in a weak
level.

Cn the other hand, in the case where sludge
is conveyed to a digposal site or an incineration plant
by a truck and in the case where sludge is composted,
gludge must be decreased in water content prior to

conveyance and compost treatment so as to make the
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the water fromthe sludge at the tinme of
transportation and to nake the water content about 75
% for activation of mcroorganism which deconposes
an organic matter at 5 the tinme of conpost. Here,
there is caused a problemthat when the purifying
rate by the nenbrane is decredased and a water surface

of the water to b rocessed rises, the water . t,0
Ol PALEEh, BB OB P SRt I Phr (2akEce of

a q?ﬁ Cc y nk ; Lch i [ e 'fgﬁég -
tﬁ%k$i té%fngyﬁgtgbgtg%ﬁggé %&gﬁg%ﬁggﬁ?§%§2g%rat ,orﬁéhlon
F IRy & ANk ECPMET RGP ELRALERPCE YA 1Y BN for activation
concentration sludge, and the sludge recovered at high

CAXC e ¢ Bdd Lflah Ssh ONGhilehaBkYofibbdbed a tdrddificlmatter at
inflow ng water to be processed to becone low in

caerdimd ieh dampestconsi derably increased in vol une,

thus resulting in an increase in dehydration cost when
the water cdigent tlsermdessmabbedBRl BECBURMARMEF Wil the
I NVENTION 20 It is an object of the invention to

priovi idey ing meafret by  thepamambranguist darreansy aangd a water
capabl e of _favorably separating magnetic flocs
cHEiaftgoh thegrieati’r shBsbandererrPatdbryses, the water
di schar gi ng hi%h density .sludge irrespective of

fIRRt (&t | BRO6FEE5SHat EPRSAAPARE @sGPﬁtECnaﬁﬁg??c overflows

PSR OB LSRR OB 938 acone
U0 LIE S5 RSP0 RSl b RegeRasal )l ddfarace,
Prageined THRES. recover magnetic flocs as a high
concentration sludge, and the sludge recovered at high
concentration is considerably diluted with the
inflowing water to be processed to become low in
concentration to be considerably increased in volume,

thus resulting in an increase in dehydration cost when

the water content is made small.

BRIEF SUMMARY OF THE INVENTION

It is an object of the invention to provide a
magnetic separation purifying apparatus capable of
favorably separating magnetic flocs containing a
magnetic substance and stably discharging high density
sludge irrespective of fluctuation of a water surface
in a magnetic separation part.

Alsco, the invention prevents sludge recovered

at high concentration from being diluted with the
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By maki ng a magnet, which is used for nmagnetic
separation of magnetic flocs, a rotating type, 5 a
magneti c force increases periodically in a position of
the water surface even when the water surface
fluctuates up and down. Therebhy, many magnetic fl ocs
present in the vicinity of th& water surface are

f d Il f
AR BT NEPRFC B o BECRERER am e, HfePeutpre -
| e CBRABILY OF DEIYING. RISl 6 L1955 AL 0ec 2

sewage recovery ayer

provi ded betéé?enmé Ye\@éer at angls ﬁ’%]:'g(:h ‘Lﬁlé}?rslst h%seéi for

water to be process and a e recovery tank

t nayrRMent  dd1ea Pyel bh O¥E NGa¥RE.E ot @1Be sPI eCassat fdPRype,
flowng into a sewage recovery tank and flowng into

the ahydgeiceqdieie) iadkehBebheeadsRliWieNe aidakerposition
surface of the water to be processed rises. Since such
carfst riet | ovatcan Eevende highercondeni r atheon vwiusige surface
20 the sludge recovery tank frombeing diluted with

t Hll uatatagres oupeapdodessed, | Theseppssibhy tmmgrehignttlocs
an increase in sludge volune, thus enabling solving a
preotsisantof ian ithe eaéléiill'nlt'cbéhyfdﬁ attilem doas&elv\heﬁv%ime are

as recovered is made snall_in water content.
rrafg"ﬂ’é%’ﬁ:b]s\épaﬂgt |”&ﬁf91’tﬁ}'r%‘¥%ﬂt1rﬁg appar&tes - conswu&lé&ue of
ordin to the in ntlon conpri ses: rota%abl ecrease

flq i ngt me&nPc ?IT%r§° Scé§§§5’ %Wdo

cant ai.ni ng a netic substance, which ves magnet i sm
7% %htf‘ gﬁ’%é\llc # lfe%?vﬁn%a%?e%ld%l ron of a

magnet i ¢ b%hys@,n 2560294 2BbovRkyaR HAY e S ect s

chemcally
sewage, 1s provided between a water tank, which filters

the water to be processed, and a sludge recovery tank
to prevent the overflowing water to be processed from
flowing into a sewage recovery tank and flowing into
the sludge recovery tank in the case where é water
surface of the water to be processed rises. Since such
construction can prevent high concentration sludge in
the sludge recovery tank from being diluted with the
water to be processed, it 1s possible to prevent an
increase in sludge wvolume, thus enabling solving a
problem of an increase in dehydration cost when sludge
as recovered is made small in water content.

A magnetic separation purifying apparatus
constructed according to the invention comprises: a
rotatable filtering means that filters processed fluid

containing a magnetic substance, which gives magnetism
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reacts with a renoved matter to generate a magnetic
body, to the processed fluid containing the magnetic 5
substance of a renoved natter with magnetism or fluid
containing a renoved matter with non-nmagnetism the
filtering neans having nmesh size, through which the
renoved matter and the magneti'c substance cannot pass;

a.rotatabl e gnetic_field generating.oeans that :
5 BRSPS hEL e St BatERDl Hholy Mafmer o

he magnetic sub ered

; iﬂ&c@} | gy ”Ea%%’a]g‘ﬁ%]%%t | call ynathpactod %ﬁﬂ d?Plgé}?é&fcal ly

orce, a rotatable sludge recovery neans that places

t he Jmanetd; ¢ hsubstancs _NdaRgRet | € f IRER G ahNidhnetic
sludge on a surface thereof to recover the sane when

1%ddie magneine pueleaned aslavgneidmalinimi t eaet afhgnetic
noves in a space in a direction toward the magnetic
fisalhbtgenerafi ag rimaned amttmgneitlh fmbaghdthiemat ioxg £luid
means that rotates the magnetic field generating

means;, a itrhieg slaudgemosedy emptreanswbehngneomsaguet egdmt o the
nove between 20 spaces, in which the magnetic field
gty ing mewess shavange meshsrailde.i nthreughst veaghh the
and provided with scraping neans, which scrapes

sefinasmd orether spidgdne drRe Yyl freEHESCROFEh&GANNOL pass;
sl udge col|ecting neans i.s _provided to recover t

h
 GrOVEHSHAPLEr THRPTHE migat cISBETEELATaTREAT ShAC, has
TR S SEBE L1 B BUGALY! " poBR 0% SUAUELS, e
fid.terin hat_ fi f 1l d :
e ety e By PUREERREL o nanersc

n%l’tté;sn]a.t %@té@&@i’&ds%‘dg%f P¥08§QP§ Means that places

the magnetic substance and magnetic flocs centaining
sludge on a surface thereof to recover the same when
the magnetic substance as magnetically attracted moves
in a space in a direction toward the magnetic field
generating means; and magnetic field rotating means
that rotates the magnetic field generating means, the
sludge recovery means being constructed to move between
spaces, in which the magnetic field generating means is
large and small in field strength and provided with
scraping means, which scrapes sediment on the sludge
recovery means. Further, sludge collecting means 1is
provided to recover the removed matter and the magnetic
substance.

Also, a magnetic separation purifying
apparatus constructed according to the invention

comprises: a rotatable filtering means that filters
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addi tion of a magnetic body and a coagul ant, or an
additive, which chemcally reacts with a renoved

matter 5 to generate a magnetic body, to the processed
fluid containing the magnetic substance of a renoved
matter wth magnetism or fluid containing a renoved
matter w th non-nmagneti sm t Re filtering nmeans havi ng
nmesh__size roygh which.the renoved natte nd t he .
s HbHtet it AcTR iR TR, (et wnicn
gen [ th has netj st.anc

o P ey b n2 " F PO " He R Rk Oheans o
%ﬂiﬁlﬁfatsr%%ﬁ%%caba@gnsﬁacJorc%eagﬁ%t, or an

sl udge recovery nmeans that places magnetic flocs on a

sd@as dder@f ch Och8ro¥gl1¥heesalB {AtHhen #dibved matter
magneti ¢ substance as magnetically attracted noves in

a tspagenkefragedi 4 ecldgpetionabadihe tagneld cprbcekded fluid
generating nmeans, the sludge recovery neans being

c argttradotisdy t bhbe relyreettic mevbsbehweewSpacesmoved matter
which the nagnetic field generating neans is |arge

amdd tdmalbgpetiisnf i epd dtludngt hoandipingi dedrempied matter
scrapi ng neans, which scrapes_sedi ment on the sl udge

r etidVer yofeapgne i@ appiacat 3 LEgriner BeAPEi shaying mesh
sl udge coll ecting .nmeans that recovers the renopved _
rnﬁ%%ﬁfzﬁﬁF?%%hnﬁﬁh%PiEhesHB§PHﬁéeWa§ﬁ&Ib@%¥%IQﬂﬁrﬁﬁgn9tlc

neans 25 provided between a water

t Il ecti

L SHESARGY CRRIPF| PERSTg TS GniLEhg Sfgeting means
I.l ect] t it th fluid.to.be,

ot 1 B B ot he obFEpareng L 18 Guareran bY

prior to

thglei ”E?ltgriﬁge g%%gl%t,ic @féﬁ‘le;PWEE}fEQQted by a

appar at us descrrbed above conprises sedi nent

UraRaRAr{d NG-PBANS and sludge recovery means that places
magnetic flocs on a surface thereof to recover the same
when the magnetic substance as magnetically attracted
moves in a space in a direction toward the magnetic
field generating means, the sludge recovery means being
constructed to be able to move between spaces, in which
the magnetic field generating means is large and small
in field strength and provided with scraping means,
which scrapes sediment on the sludge recovery means,
the apparatus further comprising: sludge collecting
means that recovers the removed matter and the magnetic
substance, and overflowing water collecting means
provided between a water tank having the filtering
means and the sludge collecting means to permit the
fluid to be processed prior teo flowing into the

filtering means to overflow thereinto.
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that causes the scraping nmeans to transport the

sedi nent on the sludge recovery neans in a direction
of 5 transportation of the sedinent. According to the
invention, there is provided a magnetic separation
purifying apparatus that favgrably separ ates magnetic
flocs (containing sludge and”a nagnetic substance)

i rrespective,,of fluctggtlon urface in

nmagneti c sepatat roF part fS?ngaE%SPME%HréE 1eer® kjf%tus
R S5 Ly ROV P B0

generate udge e ab eto |sc rge

”f:q'xascanecfal'féég a6eor dicng 4i0,d heméé‘?{§nt LGN, (HHEPHAR  the
15 overflow ng water coll éecti'ng device is providéed in

a gdMBitr@intd ank, £ 18d UFDRAEECREBROE rat MRtk GONGEMI¥ddtOibn of
is not diluted with overflowi ng of water to be

priaeasged-t £ S i0F tilee chskinder € a water surface of

the water to be processed rises. 20 BRI EF DESCRI PTI ON

OF THE SEVERAicA#dEWs CGko Ttike DRAVENGiOHRI, g theries i rwwided
showi ng a configuration of a magnetic separation

pur i f ylaunesyist em sRrroralt ien t o purifnili nevppafatye  that
invention; Fig. 2 is a cross sectional view show ng

of akarlie Separatiesn PUEREYifag fd-pﬂﬁ-‘a?r atl agnﬁééaa-agngsludge
to ap enbodi nent of the invention, IS a_Cross

séttd oRalmagRRt 1ok EHPEFBRES10 11{1?%511’? Lye Aolfn %thgct%tlon

secti onal view.show n

Ctb Y ar S PR LRRE APnd: HPUSSh g0 AR At o Batt formed

between a filter net (net) and a rotating sludge
recovery body, and stably generates high density sludge
to be able to discharge the same.

Also, according to the invention, since an
overflowing water collecting device 1s provided in a
water tank, sludge recovered at high concentration is
not diluted with overflowing of water to be processed
also in the case where a water surface of the water to

be processed rises.

BRIEF DESCRIPTICN OF THE SEVERAL VIEWS OF THE DRAWING
Fig. 1 is a view showing a configuration cf a
magnetic separation purifying system according to an
embodiment of the invention;
Fig. 2 1is a cross sectional view showing a
magnetic separation purifying apparatus according to an
embodiment of the invention;

Fig. 3 is a cross sectional view taken along
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further enbodi ment of the invention; 5 Fig. 5is a
cross sectional view taken along the line IV-1Vin
Fig. 4, and Fig. 6 is a cross sectional view show ng a
magneti ¢ separation purifying apparatus according to a
still further enbodi nent of the invention. 10 DETAI LED
DESCRI PTI ON OF THE INVENﬂtdﬂ%Q magneti c separation

urlf ar at ng use of a magnetic force to
ﬁfé%%%E ﬁ%ﬁ d in water to be processed
and to purif er t p CQMPLL S
rotating fi IE%/ 1 ng \i%t béd &§§Sané§ggiégglmt er “l’t g%ﬁ%mg &

h‘?n‘é ik S 'é‘é‘éra Qhoﬁhéﬁ‘?c‘if?‘ gqera#ﬁrigaf% ugd OaEb!:E&En%e to a

sIu ge and gnetic “subs e water to
PreeeasRad iY@ niMg dhehdBanetici sibst ance, a

cylindrical -shaped sludge recovery rotatlng body

facing the rotqt i ngiki lat fidigs 28ebotdynsDd beew taken along
hori zontally close thereto, the sludge recovery

r atred iInicheb oy Totiat iBigg £ 0 4] aoed sl udge and a nmagnetic
substance on a surface thereof to convey the sane, a
magnet i c rotRitg ngébddy, awdmiehaseaghiarpd iview hghowing a
sl udge recovery rotating body and conprises a 25

r creriatd bodspandt hopl pualifpynef aRrpAtuspaRfegddRdato 2
C|rcunference of the rotating hody, at |east a side of

Y S A S TRAGTGRS 19 tie?e T ERIRAA PR ar r anged

11 close to an inner peripheral surface of the sludge
recovery rotating body, by which a nagnetic subst ance

w&%ﬁ%ﬁﬁﬁ%{&ﬁ%%fﬁgﬁsﬂ%e 0 the sl udge

recovery rOtﬁtlrﬂggnetlc geparation purifying apparatus
making use of a magnetic force to separate sludge
contained in water to be processed and to purify the
water to be processed comprises a rotating filtering
body arranged in a water tank to have a cylindrical-
shaped filtering net to filter sludge and a magnetic
substance from the water to be processed containing the
magnetic substance, a cylindrical-shaped sludge
recovery rotating body facing the rotating filtering
body to be horizontally close thereto, the sludge
recovery rotating body rotating to place sludge and a
magnetic substance on a surface thereof to convey the
same, a magnetic rotating body, which has an axis in
the sludge recovery vrotating body and comprises a
rotating body and a plurality of magnets mounted on a
circumference of the rotating body, at least a side of

which toward the rotating filtering body is arranged
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5 body whereby sludge is transported to the surface of
the sludge recovery rotating body, and a scraping

devi ce that scrapes sludge and a nmagneti c substance
bei ng transported to the surface of the sludge
recovery rotating body. 10 Further, the magnetic
rotating body is arranged eckentric relative to the

| ud . [ bady. F her, th [
;G0 Hods ey “BEE T AHUST ToaiHhe 85 hofhe aF udgeidse
e ' 15 b .y I ¢h t
M ECONS rs%’xé)tz[ o%ggﬁpgn ﬁao Y b'gn &}ﬁq'c% § aﬁ'l%g?lle;tq gg%?%?nce

vane ro i ona ri-vert by Ve sourc

aha cal.os 0 irfa £ L : ;
R LA i Lt e e
bogyt r Yk d heo MBONRI fG DTS¢ | egebgdmdgén RRHAH efbtating
with each 20 other to nake a rotary drive source

cusmn herebg. FUIddEer isi trisnfesstdd etbo HoOVistefake of
overfl ow ng water collector, into which water to be

proces seElhdgeom tdmoweater okt over fboidy, Asd, & scraping
magneti c separation purifying nethod 25 that nakes
ustewifce rhgitet Ecrbpeese sbudegparatd < udggnetont afwegitance
in fluid to be processed to purify the fluid to be
privsciess ddr ansporeghet Pctheparatpes wdr ithe iyl udas negicovery
conprising filtering sludge and a nagnetic 12

subEt Ny R wat er to be processed containing the

magneti ¢ subst ance by ans of a rotating filteri .

body arrangedi e nat &'t anR*¥B8°hive df‘%%ﬁqlr{bqi cg’g-dy 18

shaped ddd Ll g, ete USiNG: &, 0BO0STT Gnd 0121 8% PO eovery
rotating body.

Further, the magnetic rotating body may be
arranged coaxial with the sludge recovery rotating
body, in which case a rotary vane rotationally driven
by a drive source is provided above and close to a
surface of the sludge recovery rotating body.

Further, the sgludge recovery rotating bedy
and the magnetic rotating body can be unified with each
other to make a rotary drive source common thereto.

Further, it 1is possible to provide an
overflowing water collector, into which water to be
processed from the water tank overflows.

Also, a magnetic separation purifying methed
that makes use of a magnetic force to separate sludge
contained in fluid to be processed to purify the fluid
to be processed, the magnetic separation purifying

method comprising filtering sludge and a magnetic
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5 which has an axis in a cylindrical -shaped sl udge
recovery rotating body, at |east a side of which
toward the rotating filtering body is arranged cl ose
to an inner peripheral surface of the sludge recovery
rotating body, and which conprises a plurality of 10
circunferentially arranged nﬁﬁ%ets, to magnetically
attract a magnetic sgbstance, which is filtere

byv.th
rchﬁ”a{:fﬁltr?d;%l Ao cvabar TS oing) Brosenses, | SoRfactipp’ the
t idt d h i . \
 Haciet | B BERLEOoRET AELNECRE 1S "RIRELISe  filtering

ot ati ng téring
S e h | ud reco Lot af | 0 -
ERReaPladchon  WIHBUEVEEK 19 AR Bocy Rt e

reqousty EQiabikAdg BRAY, A89n§ClARKEnIRIAEtLE atli®eS body,
contai ning sludge"and a nagnetic substance bei ng

t raisRor tiggks ongA t BRisur face a ofcylhiendstiudge Jregaeer Ysludge

rotating body. 20 Further, the nagnetic rotating body

| recovangerbescimy rboedyel ati teabe bheisleudge wheiodyetgward

rotati ng body whereby the sludge recovery rotating

bathe mrotatdesg nfshaeesngwiialy aie |argenged snelde i ho an

magnetic intensity. 25 (Enbodi nent 1) An enbodi nent of

t Hengwenpeoaphierklbe swebtre bedfhel Bve wi Shudaker efrecvery

to Figs. 1, 2, and 3. Fig. 2 is an enlarged, cross

sEQGHT viRaFBhodHY #/ICh netAiRifES @R pat atPoprality of
is a.cross sectignal view

apparatus 14 and Fig. 3 )

t w%@e%@d]mﬁe ALFCRACE] gTaINeREw wdter PHHTCHEALLY

| SUALEL L2 Be RLReessed o At CoRILe 2LU995eeRU by tne
rotating filtering bedy to stay on a water surface of
the fluid to be processed between the magnetic rotating
body and the rotating filtering body, to a surface of
the sludge recovery rotating body and to transport
sludge to the surface of the sludge recovery rotating
body, and scraping magnetic flocs containing sludge and
a magnetic substance being transported onto the surface
of the sludge recovery rotating body.

Further, the magnetic rotating body is
arranged eccentric relative to the sludge recovery
rotating body whereby the sludge recovery rotating body
rotates 1in spaces, which are large and small in
magnetic intensity.

(Embodiment 1)

An embodiment of the invention will be

described below with reference to Figs. 1, 2, and 3.

Fig. 2 is an enlarged, cross sectional view showing a
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5 several mmis renoved, is stored in a raw water
storage tank 1, and a punp 3 feeds a predeterm ned
anmount of the raw water 2 to a pipe 4. Magnetic
powder such as iron oxide tetroxide, etc., a pH
conditioner, a coagulating agent, which provides

al um numion and iron 10 ion ch as a water solution

of %ﬁﬁ chlorinated, alum num ferric c Ioride3 ferric
sdf NG GEPARAC LAy ARPPE ALEEN G AMY Bdnt 2 & cress
from.a seeding agent _regul ator are added ipto the
IR FEEC G WK on | SHNG e O She AP BIS, 195

agi tating tank, 7,4t b g{y&.ﬁ&%ﬁeeﬁs DYl A4 Nged BflSSessed

9, mhich are rotationalT) riven by a not or
g&difd atdd}ﬂ:a?ir@g%qtddge,m eer fkhegs (meenetigrfbocglre of

of several hundreds mcron neter. Thereafter, a

PUMAFERFAL iRl D OFENBTedent, sebfed fiOM a0l wiEsH Catorage
agent regulator 11 is added into a 20 pipe 10 through

a tekult pire d2pugpbes agekdked spoatiytemmihod speett of
by agitating blades 5 which are driven in rotation

bytree noédwr wadeirn 2anc@gat aticeg 4.ankMa8net haspowder such as
generating water to be processed 17 prior to

priocsssi agidand tesmeaiidieng @tmgnetac PHocsomgliiginer, a
shown in Fig. 25 1) having a size in the order of .
s Lk mdrageter | whighsprevédees alimjingm ¢iqge and iron
processed js free from addition and contains, a

megiet | BUSBbsPEnce whYRFETs §OlHRIPEr (F bPTeAthbRrinated

an ossessi ng magnet | 14 originally. The water to

D R ed T Ts YA e TETHY (T AbgnelPES .

SRS DU LB AIPIEAS Mo PERUTa® UMY acent
regulator 5 are added into the pipe 4 through a conduit
pipe 6 to be agitated in an agitating tank 7 at high
speed by agitating blades 9, which are rotationally
driven by a motor 8, thus generating a magnetic, micro-
flocs (magnetic flocs) of several hundreds of micron
meter. Thereafter, a polymeric reinforcing agent, etc.
from a polymeric agent regulator 11 is added into a
pipe 10 through a conduit pipe 12 to be agitated slowly
at low speed by agitating blades 5, which are driven in
rotation by a motor 14 in an agitating tank 13, thus
generating water to be processed 17 prior to processing
and containing a magnetic flocs 16 (not shown in Fig.
1) having a size in the order of several micron meter.
In some cases, fluid to be processed is free from

addition and contains a magnetic substance which is a

matter to be removed and possessing magnetism
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5 magnetic separation purifying apparatus 19 will be
described with reference to Figs. 2 and 3. A net 21
which is a filter of a thin wire of stainless steel, a
thin wire of copper, polyester fiber, etc. having a
mesh size of several mcron neter to several tens of
10 micron neter is provided ort an out er peri phera
surf.ace f arotating drum 20 rotated by a drive
suﬂﬁ%%?%ﬁé%y'shomm). That is, a filtering net forned

to be cylindrlcgl.Lp frée;gpgﬁi BoRiRdded A A [Gherated

filtering body 1srtor e rotating drum 2

tlf&es nglg2ds 10 Ji&é@é@rségapstpasecga%%yﬁgh%\ﬂga&atfs 19

flowmn 1nto a water tank passes through The net 2

t aHibawn i Bt chﬁ@.uqrtun};gﬁe Atgthisati eBnsthechagnet b€ the
flocs 16 containing sludge and a magneti c substance

| Mdditetid ersegrdei dif OCRSSEtly Aig Capigtatbys anl9 nnetll be
surface of the 20 net 21, and water passing through

t Riegretild andthaviafgreme Magn€tigs.f l20csnd 6 3sepahatned 21
therefrom becones a purified water to be di scharged

f rdmcin bpeai figledrt of passhimreuygh afpispeizjess steel, a
accumul ate in a purified water tank 25 to be .
evidtidat #d reut of deame by sPeryest epontideti t IRt chavhaeg a
wat er to be processed 17 is caused to pass through
ttﬂ?%%tSQT?iQ§gF9EﬁrB} @1QEQQeW%E%Eiq?l$%M?Ha1e$&ns of
bet ween the water to be Brocessed 17 and th urifiedf
WAttt TRESTr b BEOVISSUoh™ RE & rPa%l,Pq%l Fhtr face

TG B ANSITRGNEL! 6 96800120 0| KEISS BB (o

out'er “peri I'f ace I ¢hrotates

cayt.aficl ockwpgg, 19, adhere;hhersld t qJkeSEUIENS  pe

to be exposed to an
cylindrical in shape is provided. A rotating filtering

body is formed by the rotating drum 20 and the net 21.
The water to be processed 17 having flown
into a water tank 22 passes through the net 21 to flow
into the drum 20. At this time, the magnetic flocs 16
containing sludge and a magnetic substance in the water
to be processed are caught by an inner surface of the
net 21, and water passing through the net 21 and having
the magnetic flocs 16 separated therefrom becomes a
purified water to be discharged from an opening 23 to
pass through a pipe 24 to accumulate in a purified
water tank 25 to be evacuated outside the system.
Power, with which the water to be processed 17 is
caused to pass through the net 21, is given by a
difference in 1liquid level between the water to be

processed 17 and the purified water in the drum 20.
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5 atnospheric region above the liquid | evel. The
purified water in the purified water tank (referred
to as water tank) 25 is pressurized by a punp 26 to
be fed to a shower pipe 28 froma conduit pipe 27,
and a shower water from holes is blow against an 10
outer surface side of the net!21 from an inner surface

ide th f. T tic fl 16 l.at ed. h
o hereol TeGTEANG) SLLLRES 0 BRAYIULRL AT 4P che
by _t t t B¢ 1.1 :

D4R SIELoARL S A, | By PELCALE LBV, meipneran

st n an I C :
@)&é&%ﬁﬁgt the 1rthetr anghacal pdgs tbeC QI b ckwise,

descri er, on a water surface of the water to

be prapassedcddréfot B8 mlkeraddiMterd?. t& Bt akpok¥Be to an
magnetic rotati ng body 29 used as magnetism

geneicighg ineafsy fal dmgnetilte seppiiad itsvel0 is
constructed such that permanent nagnets 31 are fixed

to a plural ithe gfugt D@ swaven tir chef pueriddedf qrater tank
exanpl e, an outer surface of a rotating body 30
memsffactnade - d raen wahen- hagket RE Aat eriegisugyi zgd by a pump
adhesive or the like, and the rotating body 30 is 25 |
caft ried| 88 ifed obat PorBlowaTedathRy 28n 1Vt aR eFORPUAT Pipe
nmot or 32, The permanent nmagnets 31 are regularly
ard’an®RA wpt BhAWRRt &t ¥ar AREBs At&cepkt WBLAWR, Sgainst an

circunferential direction,and indf#d%rection.alon
[

TGV (TR TR SHPFaEE aiiF FiStectti FRPY PR CAESE Surface

LR, SOy el BBt BB 2 AR P, cne

t%uter peripheral surface of the net 21 are peeled off
by the shower water and the net 21 is thus regenerated.
The magnetic flocs 16 thus washed away stay between the
net and a sludge recovery body, described later, on a
water surface of the water to be processed 17 in the
water tank 22.

A rotary type magnetic rotating body 29 used
as magnetism generating means for magnetic separation
is constructed such that permanent magnets 31 are fixed
to a plurality of grooves on a circumference, for
example, an outer surface of a rotating body 30
manufactured from a non-magnetic material by an
adhesive or the 1like, and the rotating body 30 is
controlled in rotational frequency and rotated by a
motor 32. The permanent magnets 31 are regularly
arranged with minute c¢learances therebetween in a

circumferential direction and in a direction along a
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5 transport the magnetic flocs having been subjected
to magnetic separation are controlled in rotationa
frequency and rotated by a notor 32 through a shaft
34. The shaft 34 at an end of the rotating body is
supported on a wall of the water tank 22 by a 10

wat ertight rotating support and an outer peripheral
portlon of the ro atlng t the ot he :
RoPueal DelPedhen el bkt (hef g 48 BB srigring

akygg r{d ght rotating support 37, an |nter|or of the
rotat’i ng support 36 being opened to the atnosphere. 15

The sludge rggovery bedye33 Ir?aﬁranaedrsta%@ntgo ey 33
rotating drumin a horizontal direction.

heidraodalurbd egkbRn 4 NEbHORSgALADE! n{atrerzl@lt ahnd used to
direction. The magnetic rot at| ng body 29 is inserted

2% tarigpde shedgmdreanver §loosathand pdyedd ubieaned to
at nospheric opened surface of the sludge recovery

r cieggrienigi dbodgeBartt ibe aranagedwitosd tedl a posi trorational
toward the rotating drum in which the nmagnetic flocs

16 nes et yavwayd byoba ed hbwasemospay 3i2n tdrewmgh HershafXs 34.
according to the enbodi nent, an axis of the sludge

r dhsy erShatot atihg dodyPB3 el AF axilRe of FAMREIRE atheyy  is
body 30 of the nma netlc rotatlngl bog)/ 29 areatrﬁ%ranﬁ 3@(
of FHRROF S 2R h th@? LlThgt | MCanVakes oft d
r eco; bod and axiLs_of the magneti.c
- SR, FSs Tk B aebelte it | 240 opfy g ke
ot il sh %=\ gn
r&{bzl{llnéybé)y Q: g'hlgq b%dg lEJ'g'f ?e H? Sﬁgﬁ end
thereof 1is supported on a wall of the water tank 22 by
a watertight rotating support 37, an interior of the

rotating support 36 being opened to the atmosphere.

The sludge recovery body 33 is arranged close to the
rotating drum in a  horizontal direction. The
horizontal direction includes almost horizontal
direction.

The wmagnetic rotating body 29 1is inserted
into the sludge recovery rotating body 33 from an
atmospheric opened surface of the sludge recovery
rotating body 33 to be arranged close to a position
toward the rotating drum, in which the magnetic flocs
16 washed away by a wash water stay in group. Here,
according to the embodiment, an axis of the sludge
recovery rotating body 33 and an axis of the rotating
body 30 of the magnetic rotating body 29 are arranged

offset from each other. That isg, an axis of the sludge
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5 22 by bolts or the Iike so as to be positioned in a
predeterm ned | ocation. The sludge recovery rotating
body 33 and the rotating body 30 rotate in the sane
direction to nove the group of magnetic flocs 16 as
magnetically attracted, toward the atnosphere. The 10
both bodi es may be the sane as’ or different from each

e N R

- SSsHe o? ??‘ FhodoeaihopeLehtiie! Ml rg each
15,015 d ar 0 s %@t AORPSEd HANSERESEUIOE ne magnetic

recovery rotating body i s manner I nce

MRl 6d 0b8&) Ndo BRAYr 28-&r £8NGeHLHOSSE t @nkNGater tank

sl udge recovery rotating body 33 i's made a rotary
tyee, bR MRS i 6rf @hee 1ika 20 Wi etoSWd ages POSOhédNin a

beconmes strong periodically even when a water surface

ofprdurtvatreindd becpraecassedThel uctudjes reepviecyl | yotating

so that a multiplicity of magnetic flocs present in

t Hedyt cBAI tandf thhe mettaringubbdye 30 erbgabeablly the same

attracted magnetically. 25 A group of magnetic flocs

168l ivesstddof Ecampvet afienggfaubPhelvi spraneyief firces 16 as

water surface is attracted toward the magnets by a

e I gl Yt BRE t Sfgn @ Tt 5PPng 88§P§9rﬁo The

ere to_an outer surface 18 of the ?
"SR oSBE8s 337 iR CHOF o ADEs 2%t oLt RESHEgHATT, each
i.ng body_ 2 i eafter eXPOS & d e

et w ERCERES Bt ot FORUBRIEKe oGS fféé‘l Slery® the

“%ﬁﬂdd%hé%@y §§e E%t%ﬁ%ﬂgrggﬁweﬁs’on a side of magnets
is larger in ©zrotational frequency than the sgludge
recovery rotating body 33. That is, the rotating body
is larger in rotating speed than the sludge recovery
rotating body.

In this manner, since the magnetic rotating
body 29 arranged close to the sludge recovery rotating
body 33 is made a zrotary type, a magnetic force in a
water surface position becomes strong periodically even
when a water surface of the water to be processed
fluctuates wvertically, so that a multiplicity of
magnetic flocs present in the wvicinity of the water
surface are favorably attracted magnetically.

A group of magnetic flocs 16 washed off and
gstaying in the vicinity of the water surface is

attracted toward the magnets by a magnetic field of the

magnetic rotating body 29 to adhere to an outer surface
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5 surplus noisture in the group of magnetic flocs 16
flows down the surface of the rotating body 33 due to
gravity and the group of magnetic flocs 16 is further
concentrated. Here, noisture content of the nmagnetic
fl ocs goes down to the order of 97 % 10 The group of
magnetic flocs 16 as concentr®ted on the surface of

ottt g | 8%95%%%%% s TR L PR | R at Pl gaces
Slol'iliq:%elcf %Sr%rg%te@il grofpggyn 3b gg,etif aéhﬁ OELhélhaeafter

I‘Ot atl ng arrange fom eac

a
osécb ko St n mgﬂ&@ﬂé{-‘?l ﬁﬁ%b%% MYedciBn of the

p In mhlc econes | arge and

S@@dd é‘ﬂ@@@@éf? RkeRsiny bddlg 3ABINet)h C thieotf msfphere,
intensely attracted in a space of small magnetic

| hesiiy, maadoshen theychecamoupr ©f20mdyakatt ffdots 16
the magnetic rotating body 29, magnetic attraction
dedreeas edownaptk by swintflacee db St ahee rfotanitre bodgnasi due to
rotati ng body 29. The group of nmagnetic flocs 16 is
pesizad tof f andie ther faumiwf of heaghnetide riBowser §6 is further
rotating body 33 by a spatula 38, which is partially
2B angRIsaEDn t FeTfat erot aRKTe2 Comtenvartkr the magnetic
scrape the nagnetlc fl ocs, _and drqgs onto a sludge
r EdRRT oamafiovsy 4y fgl?%\ﬁiﬂf@e# b sebar at ed and
col l ected as_ slud Tge di schar ed sl eis
i ntroduced iM% a 5g’éﬁ’f%lrat? n eE‘E}EBﬁE £ 41fli?%§h as& @S
centrlf e h a belt thr h
oepsiors e S B8] BhCanteRERL fnls uBgEas ShdcREY: 3
t%ﬂ%é&”&%&ﬁerotatlon of the rotating body 33. At this
time, since the axis of the sludge recovery rotating
body 33 and the axis of the rotating body 30 are
arranged offset from each other, that is, the magnetic
flocs are moved in spaces, in which a magnetic field
becomes large and small in magnetic intensity, the
magnetic flocs are intensely attracted in a space of
small magnetic intensity, and when they become more
distant from the magnetic rotating body 29, magnetic
attraction decreases rapidly with a distance from the
magnetic rotating body 29. The group of magnetic flocs
16 is peeled off the surface of the sludge recovery
rotating body 323 by a spatula 38, which is partially
supported on the water tank 22 in a manner to scrape
the magnetic flocs, and drops onto a sludge recovery

tank 39 by gravity to be szeparated and collected as

sludge.
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5 content of about 85 %or less to elimnate | eakage
of water fromthe sludge at the tinme of
transportation, or a noisture content of about 75 %
to achieve activation of mcroorgani sm which
deconposes an organi ¢ substance at the tine of
conpost, is accunul ated throdﬁ% a pipe 10 42 in a

| ud ir 43. The sjudge.is t t t
oot ol L e SRSt 16T g Bco
prcPe‘iﬁPd%.la -osateegxagw%gcksqﬁ he pragessegd wast e%@rjil_eztifugal

dewat‘ere y theé ation equrpnment entérs

pr r t apk .45 I t

be %ressuf&gz%e%€i§ %ﬁ%%sh6g?8'fhggggpggr%fg?gg%%ﬁd(%nd 2
t he JRWWRLeht$heage tafkgd ddHQuah-Be il PeATat GudEsture
again introduced into a processed step. In an

op&ratdran €onkbolkers#8s arl il@dy c@lelemehate leakage of
turbidity, tenperature, and a pH value, etc. of raw

waismerar eramashie edltyiga aenshe 49meand tdwansportation, or

information is transmtted to the operation controller

4& vialstsrgnabnkene 53 a@vuthe?basi soofadtieve activation

i nformati on, dosage of an agent (pH conditioner, 25

mefn et er pew@rRr L sBoaghl aht HecpiPeRess aghtardanid substance

generate favorable magnetic flocs, is calculated with

arftopEheumiagourk €aMEORht i dF RPN Desdr BRERRSE a pipe

i nput, the cantrol i nformation i tr%ps itted to the q

adent’®0? PHRRIS TPECRVSEGnAP I i ﬁ“i"% art dptaRrrte
unt i.s added. Al so, _at .the sane.tinme,.a rotati

Bty SEF n T 1 aE ot WorB ShAe L | HhLRT EPayt MRuEe
[ rb];&eessalgﬂé aldng ﬂ}?né( @Jg@c]g_al culated in the operation

The processed wastewater dewatered by the
dehydration equipment enters a processed wastewater
tank 45 through a pipe 44 to be pressurized by a pump
46 to thereafter return to the raw water storage tank 1
through a pipe 47 to be again introduced into a
procesged step.

In an operation controller 48, a liquid
level, turbidity, temperature, and a pH value, etc. of
raw water are measured by a sensor 49, and the
information is transmitted to the operation controller
48 wvia a signal 1line 50. On the basis of the
information, dosage of an agent (pH conditioner,
magnetic powder, coagulant), which 1is optimum to
generate favorable magnetic flocs, is calculated with
an optimum amount calculation program beforehand input,

the control information is transmitted to the agent
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5 controller 48, the control information is
transmtted to the notor 8 via a signal line 52 to
rotate the agitating blades 9 at an opti mum
rotational frequency, and transmitted via a signa
line 53 to control a dISCha2§f rate of the punp 3,
whi ch determ nes tinme of aying in the agitating

o §18e for SAFT hbHaBI & gl | 841 PRESTCf hount 13
%éé“ tedypiih 3 Qntd mupATpuRl cal Gllalion AT ot aflency

orenand npUt the cont ol rmation

SIE‘htet egﬁ%ea&tﬂgnagﬁm:ofgga(nd&]' n?e ao%' gﬁelag h@e §14 the

an an opti m anount 1S a SO at t

’taacnggt ati-apal frpguencyr @f1ddiey agijtat | PAeMtGSedStion
caIcuIat in the operation controller 48, the contro

| fartdli e | sat r afksd Ebadrbe thefdmitidd Ysad @ransmitted
signal 20 line 55, and agitating bl ades 15 are rotated

attcantheptmactiorr @t atrianad faiemedAncyinén $he tat heotate the
hand, in the magnetic separation purifying apparatus
1%gid ssuingprbbéderadurees an | opoidum| evdlatgforele freg@uency,
to be processed 17 in the tank 22, 25 and the

i et mateosTiid tedanyiiat t ad $igRAk dpieraat i56n to control a
controller 48 via a signal line 57. On the basis of

t KB SHogmtTare ah &HE AR of at VaRaR fieéea"a%@;?sc)ftlme of

the rotatjng .drum 20 and an propriate rate, at
wH &Y e 12’1%]"9?0%&)1 Jrfa%nreal‘riﬁg flocs 16 is recovered,

are cal cul at Wi h an o t mum anmount ,cal cul a |on
Samap

program bef dt ﬁ%ﬁt go atrha?g%n%oéf_’)? SNeof - WhICh is
W Glefv et o Of JLie Rleer fat&opaﬁoféOCﬁggﬁgteenesﬂto%sa is
stant | al n

y C
calculated with an optimum amount calculation program
beforehand input, the control information is
transmitted to the agent tank 11 via a signal line 54,
and an optimum amount is added. Also, at the same
time, a rotational frequency of the agitation motor is
calculated in the operation controller 48, the control
information ig transmitted to the motor 14 via a signal
line 55, and agitating blades 15 are rotated at an
optimum rotational frequency.

Oon the other hand, in the magnetic separation
purifying apparatus 19, a sensor 56 measures a liquid
level of the water to be processed 17 in the tank 22,
and the information is transmitted to the operation
controller 48 wvia a signal line 57. On the basis of
the information, an optimum rotational frequency of the

rotating drum 20 and an appropriate rate, at which the
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5 portion of a position, in which the nmagnetic
rotating body 29 is nounted, that is, a position, in
whi ch an average value of a magnetic field generated
by the magnetic rotating body 29 is nmaxi rum and a
control signal therefor is transmtted to a rotating
motor (not 10 shown) of the rot at i ng drumvia a signal
line 58 viaasiv%nalline59
i G

d to the {:qv)tor ig foltd
cGHFE Ve 2FREETt F VB Tt 8r 45t & SSSVIThTR T G5t i GhariLate
f pes. .l. d t ic. fi
&by S K (&t Rt A TR G| bEExahn (trorghand

i f . i q er
SrBTTORE £ ROt 0 8, 1e3leticn N ot i G

Py tined,£68E 5864y BbmbBe FBINGL I GuUdlahtHfalliRe central
magnetic rotating body 29, that is, at the A-A cross

seirtoibr Nofi @ positidie easavhigl echbemaainer i20 rotating
surface is lower than the position of the A-A cross
séeidyon29a igr ompuntedpgnabitc fd ocs Posdanadheir which an
the surface of the sludge recovery rotating body 33
odveriage aviedwer pbsidi omgretric hd iwdider gsnefrated by the
Her eupon, when the nmagnetic rotating body 29 is
stmRdnetary, ratasimggneedy fA%| dsgenekbmed, by@ancea control
magnetic rotating _bod\)_-/ 29 is distributed such that
sifiGhatadrirseier el gstBpnsmhbtpdshec R Vo tFiRghdtor (not

ma netns) as_ al i nred are u eylenlv_yL di st rii buéegtion the 3 o
RS (1 RS, Tat ARGRE: FE B2 VLR 61 3G ATeE (RP (HY
AP, FRRInShe Ao, 58 VALY coptron the
atid A6 d e ARGAA N Yopt fmbd &r SESE WL e F Ol NRLEL
In order that a magnetic field of the
magnetic rotating body 29 magnetically attract the
group of magnetic flocs 16 as washed, a water surface
of water to be processed in the tank 22 is desirably
positioned centrally of the wmagnetic field of the
magnetic rotating body 29, that is, at the A-A cross
section in Fig. 2. In the case where the water
gsurface is lower than the position of the A-A cross
section, a group of magnetic flocs 16 can adhere to the
surface of the sludge recovery rotating body 33 only in
a lower position than the water surface. Hereupon,
when the magnetic rotating body 29 is stationary, a
magnetic field generated by the magnetic rotating body
29 ig distributed such that since magnetic fields of
the respective permanent magnets as aligned are

unevenly distributed on the magnet surfaces, a magnetic
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5 surface, on which the group of magnetic flocs 16 as
washed stays a lot, is present on a region, in which a
magnetic attraction is small, that processing, in
which the group of magnetic flocs 16 is nagnetically
separated and recovered, is deteriorated in capacity.
10 According to the enbodlnen¥ in which the magnetic

tj ng_bod tates, h
e CPORraFRAWRCHEEE GHER) £ | G T Ce | Abomped is

SfrlbUtedEniss%ﬂéi qy%fda£ %%%%éﬂHé&@h éh%aused in
wa sur ace |n a S OI‘ perio many groups of

nqgg@{ t he mater surface are

mag t%%ﬁ%ly attrac ed to adhere to the outer

peripheral spytiacg;ghiyhe sludee reeevelMerat athAE water
body 33 and the nagnetic field is made substantially

et fdee 2 %W@El(Sth%eOf%t:Bﬁ siﬂld@na%heewerf/locs 16 as
rotating body 33 whereby the rotating 20 body 30 can

t nenspad t st Hes grodptof immgneisent | o6salegibin,e in which a
mai ntai ning a magnetic attraction in the noving

netdmiet so dbhlatactios pessimblé, tahauagrucessing, in which
deterioration in that capacity, in which the nmagnetic
fItdes ageoupecoMer edagndt procddswte 256 On itshe magnetically
contrary, in the case where the water surface is
posRaTHEd y aRdg e corRIeEd he 1A ARkesioraked ¢n, sapgcity.
groups of magnetic flocs 16 stay in a hlgherEE05|t|on

t QU Rt &1° s i¥eac EBPA IS thar 47t 0¥B3%had ?e'T%Snetlc
L R R MR e
2 S BIBEE £y LT DRGSO i ooy
disgtributed, 1s surely caused to pass through the water
surface in a short period, many groups of magnetic
flocs on the water surface are magnetically attracted
to adhere to the outer peripheral surface of the sludge
recovery rotating body 33 and the magnetic field 1is
made substantially equal to a moving speed of the
sludge recovery rotating body 33 whereby the rotating
body 30 can transport the group of magnetic flocs 16
while maintaining a magnetic attraction in the moving
method, so that it is possible to prevent deterioration
in that capacity, in which the magnetic flocs are
recovered and processed.
On the contrary, in the case where the water
surface i1is positionally higher than the A-A cross

section, many groups of magnetic floca 16 stay in a

higher position than the water surface but are hard to



10

15

20

25

5 body 29 becones unevenly distributed and unevenness
is caused in magnetic attraction. Accordingly, in the
case where the water surface is present in a region,
in which a magnetic attraction is small, that
processing, in which the group of magnetic flocs 16
is recovered, 10 is deteriorat®d in capacity.

PSR ei2 0 oSPRRATE i, MR A B
Sl BB Hech g ISR ! in e
COUFERBNG 008 R OB LAV SR Lo cnary,
hi gh iRl 1$Ur Fageql S%eH;@EQEé& caldy i raghRdeie rotating

adhere™ o the outer eri pheral surface of "the sl udge

I GSQKLT ¥or Bkabhe Redwe apdst heppgaching firlvbrirfess is

made substantially equal 20 to a noving speed of the
slarlge-d eGevemughetati ngt bogdyt 1383. whepelppridieiglaet,at ihg the
body 30 can transport the group of nagnetic flocs 16
whidse nelhet@i thagwat segsetifeceatitsr goteisemt nirt ke Mayioy, in
nmet hod, so that it is possible to prevent

detlerdlor at megniet ichatt wegacidry, ignswhildh tthat 2Brocessing,
magnetic flocs 16 are recovered and frocesseq. Al so,

i it hehéghe thifer@raunaeér agiedde oflogfelfatiey ¥ecpeered,
processed in the tank 22 rises as when _a quantity

fi1%3 er 88TBYiPRETRE 2| sCAREF&E¥ed r el AEFQEARRI t $%n the

amoynt . of inflow due.to an insufficie rotation
{ IR ¢ 18 rithish The GUEPPPLRI i WALere/ nowever,

ETERRE T R L R TR
field is intensely distributed, is surely caused to
pass through the water surface corresponding to a
configuration of magnets in a short period, the group
of magnetic flocs 16 on the high water surface is
magnetically attracted te adhere to the outer
peripheral surface of the sludge recovery rotating body
33 and the magnetic field is made substantially equal
to a moving speed of the sludge recovery rotating body
33 whereby the rotating body 30 can transport the group
of magnetic flocs 16 while maintaining a magnetic
attraction in the moving method, so that it is possible
to prevent deterioration in that capacity, in which the
magnetic flocs 16 are recovered and processed.

Also, in the case where a water surface of
the water to be processed in the tank 22 rises as when

a quantity filtered by the net 21 is decreased relative
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5 enter the sludge recovery tank 39 froma side of the
water to be processed in the tank 22, and an
overfl owi ng wat er passes through a pipe 62 to enter
the processed waste water tank 45 and is pressurized
by the punp 46 to thereafter_return to the raw water
storage 10 tank 1 through ea%ﬁ pe 47. Wth the
construction, a wate sur%ice of wat er to, be

t he -
proces3ed PAURE ik 227Fi S¥s E the° waPer YEHFictent
prr%q:eﬁstsis?qjalf P fde%‘@ﬂgo gegu 'LPQQ dﬁ’f?o glxgt ﬁi}egfflowing

t he sl udge recovery oWws Tnh

Q\C%!'tfelroy% ‘y@]_tye M dMEONET Yo t Q‘Bv@&edA%BO ra%i ey Xpre\}ént the
h a~hi gh

is possible toprevent a sitlbation, in whic

CQRERIM I abi Ofk sbydgessRE0VeFr&H Ived flilkfyisigidge wall 60 to

recovery tank 39 is increased in water content due to

| @M Nghe Ofs 1l eNat & ot OrPe tahRCEsS elrbm keconde| @F the
in 20 concentration to lead to an increase in sludge
volare; @avd de | noressesdd sindgehpr ocessi ng22pst arsl  an
incurred. As apparent fromthe above descriptions,

t weregradh imentwared ueesses efifegght hapipenée ttige enter the
magnetic body conposed of nmagnets can rotate inside

t EosiasiRs wBecdvery Fankt fhgapddy BVPHEESWiggse by the
recover it is possible to dissolve unevenness,

c ANBY { SRR L GRIGNEEF BT AL EPadtIDNTBY HEGRE sStorage

1l 1 SRR a Phee & attai o ovennese. To

TR ST ROPRELLX IR ol B! B cace of ene
p%%erfm&gorbésﬁ%f&‘c %{ée ;l'LH ac\‘rﬁal di 09,2 %fe%@@nand the
in i'ch ' clogging 1s I'1able to generate between the

water to be processed 17 overflowing the wall 60 does
not enter the sludge recovery tank 39 but flows into
the overflowing water recovery tank 61. Accordingly,
it is possible to prevent a situation, in which a high
concentration sludge recovered into the sludge recovery
tank 39 is increased in water content due to inflowing
of the water to be processed to become low in
concentration tc lead to an increase in sludge volume,
and an increase in sludge processing cost is incurred.

As apparent from the above descriptions, the

embodiment produces an effect that since the magnetic
body composed of magnets can rotate inside the sludge
recovery rotating body 33 for sludge recovery, it is
possible to dissolve unevenness, caused by an uneven

magnetic attraction of magnetgs, in that capacity, in

which the group of magnetic flocs 1s recovered, to
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5 rotating filtering body and the sludge recovery
rotati ng body 33. Also, the overflow ng water recovery
tank is provided between the water to be processed
tank and the adjacent sludge recovery tank for a high
concentration 10 sludge where when a water surface
in the water to be processe ank rises, the water to

e 0Go3et ILaS (LN L YeLTl ILDg V! Bapacicy, and
recovery ank an over oW n S hot n

ha&gre%cle}g\ﬁ%ff é@qule Qé.@ﬁgm ankp s[slaf@féular,

ther pr oduc fect of prev ing a

SidHEatd Ot f- il M€ h1§ BEgR-£§9BCER! RAIMN Y WGShenomenon,
recovered 1nto the high- concentration sludge recovery

tank Whighl UtBdgpihd tie 1wabee tobedneachsseBet@een the
lead to an increase in sludge volune, and an increase

| e dudigey pr éc@seiriggcosdodys 2Bdcaudesl. eEobodi nerdcovery
2) Figs. 4 and 5 show a further enbodi nent of the

i mogrgtdiorg Bdiky sEhe constituent el enents as those in

the previous enbodi nent are denoted by the sane 25

ref erence niWes@l sthe oivesd Liowimge walie®er rapavary tank is
expl anation therefor_ is not duplicated. The sane
agiaeidad kpteeernbbei HeRes. t?h@ed@aw%g%seair etank and the

dlf erent fromof the draw n of _Fi gs. i n
Jagent s @3? §GFP3€§Yoftgad"]? ot i Ag h&@%&/ ‘%(Bn%efn%ratlon

maeE R ine iR (cepsonrelng 18 LTE IS 5
a%ﬁoé%?%«%? thﬁ' YAQe. J CCONET %attald NIpROY 322y Flows

into the overflowing water recovery tank and
overflowing water does not enter the high-concentration
sludge recovery tank, so that there is produced an
effect of preventing a situation, in which a high
concentration sludge recovered into the high-
concentration sludge recovery tank is diluted with the
water to be processed to lead to an increase in sludge
volume, and an increase in sludge processing cost 1is
caused.

(Embodiment 2)

Figs. 4 and 5 show a further embodiment of
the invention. The same constituent elements as those
in the previous embodiment are denoted by the same
reference numerals as those in the 1latter and an
explanation therefor is not duplicated. The same
applies to other embodiments. The drawings are

different from of the drawings of Figs. 2 and 3 in that
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5 magnetic rotating body 68 and an axis of the sludge
recovery rotating body 33 are caused to agree
substantially with each other, and a rotary vane 63 is
provi ded, which is nmechani cal neans, and by which a
group of magnetic flocs 16 noved onto the sludge 10
recovery rotating body 33 by %5spatula 38 is

di scharged t d a slud tank 39. _Th .
r Gtar b She % L P AcPurEt 1101 alREFerf Sl OF sfofmagnetic

CURGNT LAY S dpnp LD, 12 OIS, BOGAHGEE i

schar ge van

AR L5, s gLy §Nen-RER A 46 SR snsice

rof abRggRodye33vapyd theatBgnetidfay 05at i Nth bed% H£8of the

rotate in the same “direction to nove a group of the
magipldicid | @6%atlnds bo@@nels cahlly i t hrekedhf t @war dsludge

t he atnosphere. The 20 rotational frequencies of both
batkesramy bectheisane bedy di 3f3er earef r aaeseh otber .agree
According to the enbodinent, the magnetic rotating
badypB&moni sl ki deioh emmpnetthears aand tél gokargenvane 63 is
rotational frequency than the sludge recovery ‘
r azavidedodyh3sh That nechardecdls megmeti candt v nyhich a
body is nade a little large in rotational frequency.
AR Nk o MR di FEPRS sthcaPiRfhet@nyy the “sludge
constitutin the,nagneéic rotating body 68 can q$,2?h 4
artSYERF €1 TR HRAnPPHE 48 8Y fh P?it&’ﬁij’e Yy fiBcnarge
rqtating bod 3 over_an entjre petiph t hereof, _the
TR 67 5B TIUNGE %1 6885t %4 waldF SurPade Ve 6
COUUAH MR HH SU'Tageof: 408 SIHREP T8OV etdmpound
fluoride, etc., which is hard te stick, has a shaft 65,
to which sludge discharge vanes 64 are mounted,
rotationally driven by a drive source, that is, a motor
(not shown). The sludge recovery rotating body 33 and
the magnetic rotating body 68 rotate in the same
direction to move a group of the magnetic flocs 16 as
magnetically attracted, toward the atmosphere. The
rotational frequencies of both bodies may be the same
or different from each other. According to the
embodiment, the magnetic rotating body 68 on a side of
magnets is a little larger in rotational frequency than
the sludge recovery rotating body 33. That is, the
magnetic rotating body is made a 1little large in
rotational frequency.

According to the embodiment, since magnets 67

constituting the magnetic rotating body 68 can be
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5 rotating body 33 even in the case where the water
surface described above in Enbodinent 1 is higher or

| oner than the A-A cross section, and the nagnets 67
rotate, so that nagnetic attraction acts intensely and
uni formy. Accordingly, since irrespective of vertica
10 fluctuation of the water sufface, a magnetic field

. . i ch ic field i : |
R S HoES OB yoea et B files TR OBGHAPRe Tocovery
V‘@oecr tiifr}g f}?l%%%l ?861 o%rté%r ta.rpe ﬁt?]c.jre Fg@%%h%&% S t(iqereof ; the

magnet | f on the"wafér surraceé regron are

diGal by %?g?&%%alcélﬁﬂneéc& E‘gggée tlP 4 NgaPltelsurface in

peripheral “sur ge recovery rotating

badh3@angithe {mopates duetdd sofrdensubstapkl atddovery

equal to a noving speed of the sludge recovery

I dicdd dichdpothpd3s, 36r anghetig iy Cesis¥ ewbaweedthe water
advance forward in a direction of 20 novenent whereby

I tsursf gossdbkertbetlavals@bd v in0VEMbdwdi megitoup afst hégher or
magnetic flocs 16. Also, since atip end portion of a
spaiwdra BBanofthe sBrApionpgsar seabtonhe amggnelis GRAgaeEs 67
positioned close to each other, a |arge nagnetic

atnatadis onsacthaks iegnaid Qraupratt hegnacte findgensedy and
scraped onto the sl udge recqvery_rotatin%,body 33 by .

t H SEREY . 38RGRETALRELYr 0GRT6E HEGIFSHCE fivgc L gvertical
cannot nove on the _spatula 38 by_it's own weight, so

t HatUH g Sharltgé 2§at€5he§u%£aﬁﬁwe ?hém@?%%ﬁlﬁf field
magnetic flocs toward the _sludge recpyve tank 39 to
sé%a‘é‘rla% t hd"sa ]f%m ?hemal%l& s 3€l?%¥de8‘|seasjén?%%8ﬂy

gﬁcglb |]'lnlgDLg‘T[‘léed'S(r:{o%SQ%¥£Eg;ﬁ%§%gguEbn%a%% etfl'Ir%QIgl‘pfthe water
surface in a ghort period, many groups of magnetic
flocs 16 on the water surface region are magnetically
attracted to adhere to the outer peripheral surface of
the sludge recovery rotating body 33 and the magnetic
field is made substantially equal tco a moving speed of
the sludge recovery rotating body 33, or magnetic
forces are caused to advance forward in a direction of
movement whereby it is possible to favorably move the
group cf the magnetic flocs 16.

Alsc, since a tip end portion of a spatula 38
of a scraping part and the magnets 67 are positioned
close to each other, a large magnetic attraction acts
on the group of magnetic flocs 16 scraped onto the
sludge recovery rotating body 33 by the spatula 38 and
the group of magnetic flocs 16 cannot move on the

gspatula 38 by it’s own weight, so that sludge discharge
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5 flocs to nove by own wei ght. Accordingly, the
enbodi nent produces an effect that even in the case
where a water surface of the water to be processed
fluctuates in the tank 22, nagnetic flocs can be
favorably renoved and 10 deterioration in capacity of
purification can be preventéﬁ? (Enbodi nent 3) Fig. 6
shows a further enﬁodinent of _.the invent

Lon. Th
Ar PA GFTfor BRE (SPRGHR HOSe THERoES o eocs dnyagd the
!rgf&%%eargﬁglggrl%@I-Shﬁyeg %%ya rofad i 0g,B0GY%. 89 the
1o be Fﬁﬁ de "3 sluﬁb ry

I'S I nNCrease I NSl e recove

Lgﬁda;’;!r%é@s bg@y 23 ;ﬁéﬁ%ﬁ%ﬁ: Qe nd SEAVEL Y 2k 0EALERGn, thus

3 and the c -shaped” nmagnetic rotating

basho Lk Al HAI fdrad Y &¢ b%HabiQngZQ:ﬂ@e%ﬁﬂgﬁdidfenrﬁagnetic

produces an effect that since thé cylindrical-shaped

megnsdd G d Qlickkd NGy boely widist. unified with the sludge
recovery rotating body 33 to be able to rotate

t oget her, amcdmtdindDy, rottdid onedbotdiment produces an
cylindrical -shaped nagnetic rotating body 69 can be 25
omfifiert andatedwren am i thappaset wheaxsstacantbe surface of
attained. Also, while there has been shown the case

widre pacftindm hagmaiosegsedisbiugsunabgaetirc thel gank 22,
generati ng neans, the sane effect is praoduced even
WHEPNRHS t anf19C2ondEdli ngPRagndeyFiaduper dHRNGS ng and
ngggets,cooled by a refrigerator,_etc. are used. In

adti TG oIPTIH IR t hB eMFES i Hak pEBpification can be

prevented.
(Embodiment 3)

Fig. 6 shows a further embodiment of the
invention. The drawing is different from those of
Figs. 4 and 5 in that a c¢ylindrical-shaped magnetic
rotating body 69 1g increased to be full inside a
sludge recovery rotating body 33 and the sludge
recovery rotating body 33 and the c¢ylindrical-shaped
magnetic rotating beody 69 are unified by a bolt 70.

The embodiment produces an effect that since
the c¢ylindrical-shaped magnetic rotating body 69 is
unified with the sgludge recovery rotating body 33 to be
able to rotate together, any mctor for rotation of the
cylindrical-shaped magnetic rotating body 695 can be
omitted and reduction 1in apparatus cost can Dbe
attained.

Also, while there has been shown the case

where permanent magnets are used as magnetic field
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5 described with the case where the net 21 is forned
to be drum shaped, the sane effect is produced even
in the case where the net 21 is disk-shaped and a
plurality of the disks are arranged in a |ongitudina
direction to constitute the apparatus. 10 (Enbodi nent
4) Wile the rotating filteri%g body is used in

Enbodl g al SQ¢ |bIe to ttr ct h
R g tha: Fhe' Sfagethatind dygn when

S LN e
r oA féééﬁéa rl%%bé’dﬁ/efﬂ_ rhor 2CLOLJI NPt Qsdhe

enbodi nent gnetic separation purifying

appar at us nelh NG Se i@, a wABgRetd ke f QiR dihesfPaRakLE been
sl udge contained in the 20 water to be processed and

t dguidtited heivat ehet e PhEEcESSRE eMWresessa formed to
cylindrical -shaped sludge recovery rotating body
arseantpean heiaped) athy sama wdtfert tianlproshatdd aoten in the
sl udge and a magnetic substance to a surface thereof

t cgieacdehe sheeneheRéon supdmkr-ehariesh 28! 10 pomeality of
the same, a magnetic rotating body, which has _an axis

i Ehehedipliag@nee coneayoedt 4y boryglandingbmsiiizassign to
rotating body and a plurality of nagnets nounted on a
ciGUHT Hrdhie FRF IPRATINYE i ng body, at 30 least a

Si of . whi ch &omard the rotating filtering body is
&ﬁﬂﬁ%ﬁL o an inner peripheral surface of the

e o ot ol Bl RO e
Embodiments 1 to 3, it 1is also possible toc attract
magnetic slug, that is, sludge to the surface of the
sludge recovery rotating body 33 with a magnetic force
to place the same thereon without the wuse of the
rotating filtering body.

That 1sg, according to the embodiment, the
magnetic separation purifying apparatus making use of a
magnetic force to separate sludge c¢ontained in the
water to be processed and to purify the water to be
processed comprises a cylindrical-shaped sludge
recovery rotating body arranged horizontally in a water
tank to attract sludge and a magnetic substance to a
surface thereof to place the same thereon upon rotation
to convey the same, a magnetic rotating body, which has
an axis in the sludge recovery rotating body and
comprises a rotating body and a plurality of magnets

mounted on a circumference of the rotating body, at
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5 body is magnetically attracted to a surface of the
sl udge recovery rotati ng body whereby sludge is
transported to the surface of the sludge recovery
rotating body, and a scrapi ng device that scrapes

sl udge and a magneti c substance being transported onto

10 the surface of the sludge:y%covery rotating body.

W.th the_constructd on, .since the,sludge over . :
r dR g b0ty 53 na PRSI by T8 FakgRa £iltering

t {gﬁ%@;{ N: §0L0LALRATE SO B SEPA ALELY pbbOMhe?aEN surface

magnetic-rorce acting on a nagnetl

sufist anee i Jid o Z AP frdddiemd adldd) at &y  which a

attraction control. Furthér, wth tHe construction, it

| snaepmtiil estiBatgade! Y iohanae r piatdns ret athags! fidgeering
recovery rotating body 33 and the magnetic body in

phasy; wWai ChagfetobdDienittfactéd acid ng apdrsarapiof the
a 20 magnetic sludge. 31 CLAIMS 1. A magnetic

seyflardgis onrpuoveyiyng mppariaiqis bollgt mileesehise efludge  is
magnetic force to separate sludge contained in a
proovesyentfadii da o Yhe i fgunfiecer ctfesddte 5 Siudge  trrcovery
magnetic separation purifying apparatus  conprising: a

r GORATIGS | [Rady ng BBy ar rEHFRIENG Leieies  thalk aSgrapes
having a cylindrical -shaped filtering,net to filter

SIUHF QN AradReries ISUTSRRRPFT oRF APFr GEEISEFTLES onto

| R0 e SRS Lo BRISNeR e s

facing the rv?itteﬁi nghgi ! tc%rni&%&:%q%nt,o bSince the sludge
recévery rotating body 33 and the magnetic body
arranged therein to rotate are formed separately £from
each other, magnetic force acting on a magnetic
substance is uniformized to further facilitate
attraction control. Further, with the construction, it
is possible to readily change rotations of the sludge
recovery rotating body 33 and the magnetic body in
phase, which is convenient in attracting and scraping a

magnetic sludge.
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hori zontal ly close thereto, the sludge recovery
rotating body rotating to place sludge and a nmagnetic
15 substance on a surface thereof to convey the sane;
a magnetic rotating body, which has an axis in the

sl udge recovery rotating body and conprises a
rotating body and a pIuraIity3bf magnets nounted on a
circunference of the rotati ﬁﬁ y, at |east a side of
20 which toward the rotatin ering body is

SN0, RS LgyED, LG RO o PR O b

sl'udge recovery a

S%@U&SFFQ | fRr €gle by trd&g;r{e%tiact | Ag-LL | Lar ié%z%%éé | $1udge

magnetically attracted to a surface of the

I eCOMEL Ind Pt ahi BY R adeg WeE DY 8! Bdge £yS the processed
transported onto the surface of the Sludgé recovery

rotmaiidg bedy; mBdnatser apicpGrdgvicte thati BeimpeSapparatus
sl udge and a nmgnetic substance being transported on

t heompir fsmiceg of 32 the sludge recovery rotating body.

2. The magnetic separation purifying apparatus

accordi ng t ;acratatingwhel eeninpebwdynetimangsidatiimogg water
body is arranged to be eccentric relative to the

sltrige apdr deoiety pottliimgimicwl - haprte fabherieg net to

aﬁg&égtion purifying apparatus according to claim 1,

9 t HEUABGnafcar BegNeRgC FOMPLANCcH riffe P tBrpeessed

;o P VB 3 R Y OHAF | TRy BYPT0S5ERY | v Sour ce

is provided abgve.and.close, to syrface _of the .

Sludge recover SV TRAFERA boAFE]. SHHeERagiq ity rotaring

S%%Hf“i%ﬁcﬁwgfyéﬂg a@%yégfﬁb filtering body to be
horizontally close thereto, the sludge recovery
rotating body rotating to place sludge and a magnetic
substance on a surface therecf tc convey the same;

a magnetic rotating body, which has an axis

in the sludge recovery rotating body and comprisgses a
rotating body and a plurality of magnets mounted on a
circumference of the rotating body, at least a side of
which toward the rotating filtering bedy is arranged
clogse to an inner peripheral surface of the sludge
recovery rotating body, by which a magnetic substance
filtered by the rotating filtering body is magnetically
attracted to a surface of the sludge recovery rotating
body, whereby sludge is transported onto the surface of
the sludge recovery rotating bedy; and

a scraping device that scrapes sludge and a

magnetic sgubstance being transported on the surface of



according to claim3, wherein the sludge recovery
rotati ng body and the nmagnetic rotating body are 15
unified with each other to nake a rotary drive source
conmon thereto. 5. The magnetic separation purifying
apparatus according to any one of clains 1 to 4,
further conprising an overfl%ﬁﬁng wat er col | ecting

devi ce,. into 20 which ter.to be.processed overfl ows
fr t?&?%éﬁeﬁec?%ﬁﬁy %ﬁkéFh%%ﬁ%??%'separation

ptgi fying apRal a% netd{}g:t g%ﬁed%aléﬁgnm pgrg?ggg isg%pparatus

force to separ at e u ontained I n

Flapcht o T idy BRgiRrocessghZni f ! wid  LhgnaRIREt{Stating

separation purifyling apparatus conprising: a

CWddifri gakrshRged shudge clepweiiy: H1altiRe h9dhe sludge
arranged in a water tank to be positioned 33

5 hafdzorda) antkt Diqtbe@yf o attract and place sl udge
and a nmagnetic substance on a surface thereof to
canvey the Taore magreginet sepaatationg pody fywhgchapasratus
an axis 5 in the sludge recovery rotating body and
comrémdsng toot elleng bbdy vdmereinpl thal | npgoetargneetating
mounted on a circunference of the rotating body, at
| iy al 8 @erangedhtehbeowersd ivfe widtattihgy 3hudag i wecovery
body is.arranged close to an i nner peripheral surface
of R tRE 9105 edY 0 2PEc v eFYLRTY aV PRE BEGRL IR adivc izt ven by

magnetj ¢ substance filtered by the rotating filterin
10 b&gﬁ%"mﬂamaFprrswsgt BHVE ATSUARE dr° (Resurtace

S1 8998, L eeRYelY fOLELAY rotating body.

4. The magnetic separation purifying apparatus

according to claim 3, wherein the sludge recovery

rotating body and the magnetic rotating body are
15 wunified with each other to make a rotary drive source

common thereto.

5. The magnetic separation purifying apparatus

according to any one of claims 1 to 4, further

comprising an overflowing water collecting device, into
20 which water to be processed overflows from the water

tank.

6. A magnetic separation purifying apparatus

that makes use of a magnetic force to separate sludge

contained in a processed fluid to purify the processed
25 fluid, the magnetic geparation purifying apparatus

comprising:

a cylindrical-shaped sludge recovery rotating

body arranged in a water tank to be positioned



body, whereby sludge is transported onto the surface
of the sludge recovery rotating body; and 15 a
scrapi ng device that scrapes sludge and a nmagnetic
substance being transported on the surface of the
sl udge recovery rotating body. 7. A magnetic
separation purifying nethod t¥it makes use of a

netic force to separate sludge 20 contained
PrOCCASRF 4] RRA L BOPRFLRS. FRe Sbr5865s @ IRjAre (Hdoe and
magn é'&eéﬁ?arﬁ‘ﬁéé’é‘ Bgrbﬁyénf%u'}%tah%d th%%‘rg%rffsclongéo vey the
fi ter?ng S u%ge anla a Mmagneti cC Slﬁ:bSt ance rom vvaI%er

tq, e processed containing the magnetic 25 substance
by neans of a rotating filtering body arranged in a

water tank to Bagf;ﬁe%i%)"xi&{je[dfr?%'EB@??d_wHiidH ehhBJan axis
net; using a maghetic rotating body, which has an 34

5 axirs tRed £Mhddulr ireabvehgpebsatiias HeEgVedyd I eoripfiges a
body, at |east a side of which toward the rotating
f iddtert gy bbayyi aanat rangédrall0se tof atagmeres mounted on a
peri pheral surface of the sludge recovery rotating
borhy;clamitewdnod 6L colmpr ircesitang Wrady t yaof least a side of
circunferentially arranged magnets, to magnetically
atiirizgh  §owagdet tlee sulgstadniayy fwhtening fhadwr de byrranged
the rotating filtering body to stay on a water
SRR & adPr otBB8Ed BeLiRhYe hedtr fare nRgnethe sludge

10 Qs body,2nd Lhe rgtating Liltering 10 bedy. 18tnce
tr ;%g@g%%éetci glg)éts l:ﬁ%gg‘ggo,ttiglgd%lirlftae%eln%f k}oraey Szj.su drgaegnetically
attracted to a surface of the sludge recovery rotating
body, whereby sludge is transported onto the surface of
the sludge recovery rotating body; and
15 a scraping device that scrapes sludge and a
magnetic sgubstance being transported on the surface of
the sludge recovery rotating body.
7. A magnetic separation purifying method that
makes use of a magnetic force to separate sludge
20 contained in a processed fluid to purify the processed
fluid, the magnetic separation purifying method
comprising:
filtering sludge and a magnetic substance
from water to be processed containing the magnetic
25 substance by means of a rotating filtering body
arranged in a water tank to have a c¢ylindrical-shaped
filtering net;

using a magnetic rotating body, which has an
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scrapi ng magnetic flocs containing sludge and a
magneti ¢ substance being transported onto the surface
15 of the sludge recovery rotating body. 8. The
magneti c separation purifying method according to
claim7, wherein the magnetic_rotating body is
arranged to be eccentric rel attve to the sl udge

SRV 4ot oL 19, ol uherelh U SLU00S L ENeT Y20 ing
ngg ijWQEBQnggg Sér%ﬂgﬁp'of which toward the rotating
filtering body is arranged close to an inner peripheral
surface of the sludge recovery rotating body, and which
comprises a plurality of circumferentially arranged
magnets, to magnetically attract a magnetic substance,
which is filtered by the rotating filtering body to
stay on a water surface of a processed fluid between
the magnetic rotating body and the rotating filtering
body, to a surface of the sludge recovery rotating body
and transporting sludge to the surface of the sludge
recovery rotating body; and
scraping magnetic flocs containing sludge and
a magnetic substance being transported onto the surface
of the sludge recovery rotating body.
8. The magnetic separation purifying method
according to c¢laim 7, wherein the magnetic rotating
body is arranged to be eccentric relative to the sludge
recovery rotating body, whereby the sludge recovery
rotating body rotates in spaces, which are large and

small in magnetic strength.



