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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 nagne ' ion purifying
appar at us capabl e of %$%%f€@£§%arating a magnetic
subst ancgid Eqﬂg%&r&e%gapmﬁf onf '&%ﬁ@w@%ﬁ%@ﬁ@%%
surface in magne separation part an

di schar gi ng @A&gﬁhxéegﬁpﬁ%ﬁ%ﬁ' efgent et MAPR6DY Of
C Su

the magneti stance 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 BAOKEROUNTe OFaSHE AVENTIEPar at i on nenbr ane, a

coagul ant and magnetic powder are added to raw water

cont ai ni ng Piid upeeseatt iiclvent(ical | sdlstadgd)o t @ magnetic

generate magnetic flocs, the nmagnetic flocs are 20

SEFmEaEEd sy t heowehiy i, andDPATakHEnet | dtEFEEd for

coll ected by the nenbrane is magnetically separated

T L FRFS P hy° Tratee T cTRPEF BY ge SO 4 g Fresh SeRATRE oF

hi gh concentration sludge_is recovered. The

c@%§iwuc@?§h MeTs RBEIELFHEéE i n, “Por? eiﬂﬁ%?%;uCtlon of a

I A_ 2242 21%%%&ag1§h purifying apparatus capable of
favorably separating a magnetic substance irrespective
of fluctuation of a water surface in a magnetic
separation part and stably discharging a high density
sludge in trapping of the magnetic substance and
magnetic separation of a trapped substance with a
membrane.

Intended for solid-liquid separation, etc. is

a magnetic separation purifying apparatus, in which a
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 wagnetic flocs are
separated 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



10

15

20

25

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 sybstance smaller than a
projected area or a projected dianeter of the net, a

CAaMLARL UGY, S <AL UTLPURPU! fabg. p0ORYAALYTLBNM e

andjboly i'Ton at e, "and nmagneti ¢ powder

a f.are led t e | 0
FRERRRRISCIRIRTh L A0 RUBE OB CPRPLaRH Wonec
MR aS Ok L dmS UuspEnded rdratirer §¢a 8ht@ssl UGSy , apblymeric
m croorganismin the raw water and which has a

mEgdhickyde et .sexgnal hhundgedseoh #i£sorofipt eficr Suaimple,
magnetic fl ocs cannot pass through 15 the nenbrane, of
Weietle s t vz eof sméevenahmetens .of Imi order nebeisspalrate a
is caught and separated at a high extraction ratio,

amd mudiee pdidvitregl perbvetzdece t sreal henbrthan Aapeojgcted area
purified water of high water quality. After the

magnet inrdiestsedt oliane sl onf t hee REtpeAbFRRTULSNfaEn as
away fromthe nenbrane by a wash water, magnetic

f PAESigrEy i HaFheP i Al EPiBrmachigréfesuphbc@qly +¥on
Pl AR PR TR R R s R LA

di h i cini f h f. .
CPATORETERE dMt PentPatRd oo Ton TR CadRY o
by sliudoe gL anégsghlgﬁ ns.; Hifal 'e{inawdggouidnors,@ngéhded
conveyed 1%0 a | posa Sljte Oor an 1| ncl nerati on p ant

by ik L9gR€ 3rufiQHROSIAN microorganism in the raw

water and which has a magnitude of several hundreds of
micron meters. Such magnetic flocs cannot pass through
the membrane, of which mesh sgize 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 vicinity of a
water surface is attracted and magnetically separated
by a magnetic force of a magnet, which is made
stationary and arranged in the vicinity of the water
surface, and transported and removed into a sludge
recovery tank by sludge transgport means.

Finally, sludge is normally conveyed to a

disposal site or an incineration plant by a truck to be
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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 sem%ge di sposal apparatus

conprises:. the sewage di sposal tank provided at a
IS%FOE&ﬁq'on thereof with a sewage inflow port 10 and

at an er nortl gH§'eof i th. exha t :

wat er ;Jgpbe J&’r-@tcie_ ezt; 2 pl%ér""%%ﬁs;‘é‘%f Xgi g%teg'%%ed cfl%rposal
. di s i . ot .

TRORB sl £ (IR B 3L A0Ret | 1361886a08 Wikfring

fg‘ﬁweﬂ'ﬂ shRb! &t JUhedR! eabpedalntdmal S aaptusatedy and
15 of pernmanent magnet” pi eces nounted on surfaces of

t R pAreIRAETC £ Ve dLBK- skaped MAgnet nechedies pdedte arranged
arranged so that opposed magnetic poles are different

f rieim eneh seatdpy Hebpeealopzadedtdi de sHapedamggdetdutside
bodi es; a scraping device conposed of an endl ess belt
withe 20sswagper sliapdagdi ngtanbund t oTher apewabedgedisposal
attracted to surfaces of the pernmanent magnet pieces
arpparatve cheprieeapedhel RRyegs dbspesahe tank provided
di sk-shaped magnetic bodies; a sludge dischar

padsage YovEA dﬁﬁrth0§e\};@§geqfn ‘Jﬁléhsév\ﬂ%%w%g%pggglow port
tank to surround the scraping 25 devi ce.to gui de that
st et wiiTe hUPBEE c Pased By PheTeq r ¥per’ ¥ S@Fﬂf&%e port
CHRRINTELEFort i 0%, PRECEFRR0S d sbharabl Padiagtifiy shaped
A 1 ABALRS! BB B S i in"biBe in cne
gsewage disposal tank and aligned and mounted on a
rotating shaft at predetermined intervals; a plurality
of permanent magnet pieces mounted on surfaces of‘ the
respective disk-shaped magnetic bodies and arranged so
that opposed magnetic poles are different f£rom each
other between opposed disk-shaped magnetic bodies; a
scraping device composed of an endless belt with
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 in sewage
in the sewage disposal tank to surround the scraping
device to guide that sludge, 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 scraper, which abut against

th otating drum_the rotating deum having the whol e

o T AP Te D rRe teds S 1A vor magnet i zed

at a 10 desjge _égﬁg_ de ' boye, rior

art invol vesdéae‘gpro 27rr?t at é‘?%{%gf?ﬁ% rrégne]{%b%d (of} drum

m r ay kBihhe i
3?@&%9 i ¥e££8 selAS TR IR a5 Ak $d ¥bﬁ?r§§;?§ an inner

inity a water surface 1's magnetica racted

byeyaL it onRiusekd HRINEt | ot del sy dighum bwladen ef aa non-
stationary nagnet, the capacity of renoving many
magiatdici d | agscaresentand therangiidi tyagietde ivat efesired
surface is lowered, magnetic flocs in the water to be
proeessieshsaren heh gotteaed periptemsilt wurtflaeepuidngafy and a
rate by the nenbrane is 20 decreased, and the
puddsgzingapatiey asd ewesexpper t hehichsebwterrgaimst the
wat er surface fluctuates up and down and a magnetic

f gt taing harugy ertheir rasetiag rlanelRvingy ethe orhole or
ot her, hand, in the case where sludge 25 is conve eg

t Ao iepoBRFLAPRE AL af F’H&fﬁé?reat’?grlﬁF‘%ﬁ%nF‘agB?té ed at a

truck and in the case where sludge i s conposted,

slcff?ﬁjer‘?l:ﬂs‘ie%tehdecreased in water content prior to

conuevance 09 SRIRRTkel! LR R Rrlgr NS WEres o
problem that since the magnetic flocs washed away from
the membrane and staying in the wvicinity of a water
surface is wmagnetically 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 wmembrane is
decreased, and the purifying capacity is lowered in the
cagse where the water surface fluctuates up and down and
a magnetic force at the water surface is in a weak
level.

On the other hand, in the case where sludge
is conveyed to a disposal site or an incineration plant
by a truck and in the case where sludge is composted,
sludge 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 decreased and a water surface

f _th t to b d i t
Ol 5, BLECLE RECRLOSEESE Lo Sho RN obe 1aMBce of
i geonseychani Hle sy sl SR 4 AEor it on
I &RV & ARk ECONET waREPELbatEheCarasita 1Y 8N for activation

concentration sludge, and the sludge recovered at high

CAYC e ¢ Bd b Lflah SR ONGhileh alkYofibbbed an tdrddieiclimatter at
inflow ng water to be processed to becone low in

carertingd ioh dempestconsi derably increased in vol une,

thus resulting in an increase in dehydration cost when
the water cdiegent tlernmdessoabibedBRl BEcCSUMARNM D WidE: the
I NVENTION 20 It is an object of the invention to
proovi iy ng megeet by  shpamemboangudisl dasyeansy @il a water
capabl e of favorably separating magnetic flocs
cohEiafnngoh thegriater stBsPendrFREIIGbFySes, the water
di scharging high density  sludge irrespectiyve of

ISRt RS | BROSELRoht EPTEAIPAEE BATPRCACTRENRERC Overflows

RGN, phL Al e SRR, BT s acens
Ui LR, L BBl e HARRISAT Y dbface,
pﬁ&ﬁﬁ§§§d ARES recover magnetic flocs ag 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 CF 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.

Also, the invention prevents sludge recovered

at high concentration from being diluted with the



5

i¢

15

20

25

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 .1 f
e B REPRF . oFo e SEOERRERI oR o1he, HEefoutre 2
N SARAEILY O DEIRYLOD. TBONSL 16 L) 055e ALoge 2

sewage recovery ayer col sewa

provi ded betyee er .ta ch rsigth
water to beI%Fogggge aﬁd g&zlﬂﬂ%e rg%%%grylfan%%ﬁ? for
t%a@r?éf@lrs 4152 Pyel &h O¥E NBa¥AEEH ct 18R shT eCassiett fiPMype,
| ow ng into a sewage recovéry tank and flow ng into

thae shyfeeireaqdRiey 1ABkebBebhpeaasRlivaNeg ainakerposition
surface of the water to be processed rises. Since such
Cufst rilod | Gratoan EeviEade higherondsnt r athon wtuelge surface
20 the sludge recovery tank frombeing diluted with

t el uatatared oupeapdodessed, | Theseppssibhy trgredvientflocs
an increase in sludge volune, thus enabling soIV|ng a
privtgsantof ign it eéélecilhl@éhwf atblem d'é%ttemheﬁ% HYeRe are

as recovered is made snall_in water content.
nafg%éﬁ%b]s\épéﬂﬁtlwlﬁjﬂ‘?%% abSEraLes - consl%Yué’tlé&ue of
according tqQ the |nv ntlon conpri ses: rota%ab 3
flqn%ﬁﬂngtné§m$QQﬁ& $ 1 £2r §prGc s sBH° +?Wd° ecrease

70k B PG et oy oA f ke EH R of 8
magn.et' C  bogysand, aseQagl! 3akoviy AN AR HiMes ciphbsM ect s

chemcally
sewage, is 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 a 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 volume, 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 £f£ilters processed fluid

containing a magnetic substance, which gives magnetism



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 s%ze, t hrough which the
renoved matter and the magneti'c substance cannot paSS'

109K RRUREPRe Ml e, M rOF s MATERPR, oy 1 ffameric
{3 er i Rga ANt gy %]%%'C@}'¥naéhﬁﬁ%ﬁ%@ bxﬁﬁa?g@ﬁémfcauy

force, a rotat udge Tecovery neans that places

t r};eea[@%‘ewl%hs ubstantR and aRgRst i €of | RGR A akni Bfgnetic
sl udge on a surface thereof to recover the sane when

1%ddie, megnethe PHrTedyeR) asiardnaid:aadinigd t taet eflagnetic
noves in a space in a direction toward the nagnetic

5 f imlisbt feneraf i ag v@avesd angttegneith maghétiemat iy £luid
means that rotates the magnetic field generating
ez a ding slaudgemoeedy emp tireanswhehngnooasagnet édmt o the
nove between 20 spaces, in which the magnetic field
gefiektay ing newens shavinge mmehsrd3e i n thirsughst whaghh the
and prOV|ded with scraping neans, which scrapes
segmard oRather spadgehe e%%@’é?‘;rl?reﬁi#?StﬁGFFhé’rannOt pass;
sl udg_@&col | ecting nmeans i s, _provided to recover

SFatier BRARTHES il cYeDeratipaaiartey dhat, has

t t f d
10 gﬁgg; LTS Tertfe PioBhEns 'ngs’ﬁdg oeds’s ANEHE By the
figfardng, %ggntshatm;élj%g{gaﬁ %?'%?:‘T:%df 'eﬂsa’yda magnetic

contal i Ng” a magnéet

Megneld smyt Or@té@&@l@d JRIdR ?¥08§@9§ ci'fleans. that places

the magnetic substance and magnetic flocs containing
sludge on a surface thereof to recover the same when
15 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
20 spaces, in which the magnetic field generating means is
large and small in field strength and provided with
gcraping means, which scrapes sediment on the sludge
recovery means. Further, sludge collecting means is
provided to recover the removed matter and the magnetic

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

comprises: a rotatable filtering wmeans 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

h .Sl h_whi_ch.th d d th :
gt OB acbtadnibe” holReiRnTR: pEhtang” wnien
QNG | N IRANSem t NAL N2S LDGUBANCHLE BYPStNCohcans  of

chis Ti g neans,

ered by "the filtéerrn

gfaggﬁtéifcﬁ{ | pratsragd £ tt{%c ablo;ﬁ?!%ggéﬁiic af%%%i_:;uli%qlt, or an

udge recovery nea t p magnetic fl ocs on a

SWdRGS dherpof cl Ochero¥Li 14 Neegale 2 tWheN A ved matter
magneti ¢ substance as magnetically attracted noves in

a txpagenkRadedi 4 ealdpredidvabddyhe twgreld Cprbeekded fluid

generating nmeans, the sludge recovery neans being

c ansttraictiedy t bhbe relyrettic evlbsbahaecewfspacesmoved matter

which the nagnetic field generating neans is |arge

and Gyainbglétismfi edd $tluddgt bombalipingi dedrampiied matter

scrapi ng neans, which scrapes_sedi ment on the sl udge

r ddder poreasgnetism apiicat G 1fariner BeAPRPi shaging mesh

sl udge collecting neans that recovers the remved ,

Mt dritF QU nlykeR | Bhe sHBYPNREe MaARGToRES |YOR Mpanetic

wat er col |l ecti ng neans 25 provided petyween a water

tfﬁ‘%%ﬂ% ?"ﬁ’égﬁa‘ﬂ PErPfrg “%%%ﬁ%%n 1ehe §rFhggeting means

cqllectin ans to permt th fluid.t.o.,be, pr

st 508, SRRl T bubBRrareng kLt SIERRRSs oY

t gL ”%Pltgri&?e g&%%gl%t,'c taféaplrlé\p.l'"éfzﬂ*ggted by a

appar at us descrrbed above comprises sedi nent

U RRRRAd NgoPBANS 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
meang and the sgludge collecting means to permit the
fluid to be processed prior to 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 favorably separates magnetic
flocs (containing sludge and”a nmagnetic substance)

[ ti f fl t t 10 of t

h&gﬁiﬁ’fﬁ ;é%g%at PRHSRERE rETRREbar W‘”‘euﬁrrla i cprpdpbeus
bl

gaEbrARES ARORL M SEATHERY inepBi Ale ) rans

thﬁa%a”%aﬂe%o 50T diRgpt Agt h%éarh\gentwn t$hAGBoRR  the

15 overflow ng water collecting device is provided in

aseWateht! 3K, 1 Wideidechveseer-@t mBaAE eANgedtiralcdtQdn of
is not diluted with overflowi ng of water to be

preeespedtatlisn of the cesEmsirre a water surface of

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

OF THE SEVERACOYWAEWS @ THie DRAWNGL oF| gthéres is Wmwided
showi ng a configuration of a magnetic separation

per i f yeggesjist emsspearadiiog t o a1 faringdi m@ppagfatitfe  that
invention; Fig. 2 is a cross sectional view show ng
oSavegabilyc separatfen TENTSitg fékﬁﬁ&r at ERNER LB Y ng“”lu‘ig e

to an enbodi nent of the invention Craos
s@8F dhalMagnaliCakErPal 3RgE 10 1%3‘%‘%‘?&",& AOE U&t%tmn

8% 4 is a crogg}sectlonal V|e magnet i
S

APt TS oA, BRHbEhi SoRaPAG i oh PATY 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 inventicn, since an
overflowing water collecting device is 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 DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
Fig. 1 is a view showing a configuration of a
magnetic separation purifying system according to an
embodiment of the invention;
Fig. 2 is 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
DESCRIPTION OF THE | NVENTI ONZ magneti c separation

g ﬁ %p aratgs mekj ng use of a magnetic force to
omtai féd in water to be processed

and to puri fF¥L “ ng %t el Qe PLOCEFSARL1 COMR SSﬁE\QmQ a

rotating filt body arranged 1 n a water

hﬁl\égn%t@é' é@ﬁéf@éloﬁhﬁﬁﬁgf?hhéqerd el d oaéééaf&{n%eto a

sl udge and magneti c “substanCe fromthe water to
PrEREe$eed RPRiA INY dfhe hdTBgRRIHtE cylibst ance, a
cylindrical -shaped sludge recovery rotating body

facing the mratatingiéi bt eriozg Medoiyndb bPeew taken alcong
hori zontally close thereto, the sludge recovery

r afhat iligreb @i INotiat iFhgy .t 0 4l &gwl sl udge and a magnetic
substance on a surface thereof to convey the sane, a
magnet i ¢ rotfdid.ngé bddy, awsirstgshagseahianas iview hehowing a
sl udge recovery rotating body and conprises a 25
r@ﬁ@ﬂﬁﬁ}QKﬁﬁp%ﬁﬁF%P%lBPEFﬁV}n6fﬁﬁﬂﬁﬁﬁ%ﬁ%ﬁ%ﬁ?%@dbﬁgato a
ci rcunference of the rotatln tgng at Ieast a side of
Wit it St eth EMRAGMSTRY 9% arr anged

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

L@%ﬁ%&:?ﬁéﬁ]{ﬂﬁﬁ%%ﬁ sﬁ‘?ﬂgqe 0 the sl udge

recovery rotatifihneric separation 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 subgtance, 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 rotating 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 magneti c substance
bei ng transported to the surface of the sludge
recovery rotating body. 10 Further, the magnetic
rotating body is arranged eccentric relative to the

| ud . rotating baody. Further, th ti

¢ Gtaitng Bod§ el B | HTARISE Toal Al A5t hofhet 3F udghge
! 0 ™ ax

AR PERErPng Resf Pk gHLE £ REGRE L bt pnce

alqvie AUl GlPsend OrdraE¥hG2€810E 1 RE Bloidos d gmt?ég%'r?étb’ically

rotating body. Further, the sludge Fecovéry rotating
b%@krdﬁﬂédfEb”BQ%@&E&c@Ndﬁliﬁbbgﬂﬁdgénr@%dﬁ@ﬂyf¥btating

with each 20 other to nake a rotary drive source

cormn whereby. Fuiddeer isi ttdhiessidd etbo yiHeooVEdefane of
overfl ow ng water collector, into which water to be

prdee s sdadidgeo mrdmoweatyer taeet iover flaadys,, Arsb, @ scraping
magneti c separation purifying nethod 25 that nakes
usevifcea trhghet bcrépese sloud@mpararce e udgenetcbnt sulestance
in fluid to be processed to purify the fluid to be
pRGdess dbandrRorhefhet ctBeparafred pr ithe g udas HrFovery
conprising filtering sludge and a nagnetic 12

S f water to be processed containing the

mnet ¢ susialce by ERES elfiplal g MLe My o
S%%Q:%%gfeic{ t eercic%tr}:eitd urstsziln A B9Ne t itq'lé Otsalfdc{bqa bo]:dQ/COxrery
rotating body.

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

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

Further, it is possible to provide an
overflowing water c¢ollector, into which water to be
processed from the water tank overflows.

Also, a magnetic separation purifying method
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 neffhets, to magnetical ly
attract a magnetic substance, which is filtered by . th

r TIPS | T hg¥BbEY 10 sRf BAOTSRELS SOPFad 189e the

t he flégfgto rocessed between th

OIS b SRR o T ot BTG 11 1 & | PECBBAYS (bikEering
S%chpeaggaﬁaegheir? ydge Jecovery of aﬁé@% %Odé(yﬂ}gdlt:f)cal-
port~ sFudge T udge

tran ( o the surface of t he (
reqousty EQLabiAfg RRAY, ABYn§CrAPLAGnIRIREHE Afti%%S body,

containing sludge"and a nagneétic substance bei ng

t ATISROr tieds onkA tBRisurfiace a ofcylimdiulae diegaer ysludge
rotating body. 20 Further, the nagnetic rotating body

| redsrangertbescang rbedy el ati Yeake theislaudge wiensyetyward
rotati ng body whereby the sludge recovery rotating

bathe rotatesng nfspaeesngwhsly aie |argenged siiedde i he an
magnetic intensity. 25 (Enbodi nent 1) An enbodi nent of

t Herigw enpeyipherhlbe swebrre bedfbel Wve wi SRudgker epeeovery
to Figs. 1, 2, and 3.  Fig. 2 is an enlarged, cross

sEG %I vikatBhodtd avaich nerdifRIfieSe®pat atPbirality of
ap ara%k 14 and Fig. is a_cross sectional view

| CEETRA RILER gM3gneREw wdter R cHALLY
| Satel Lo beoprocessed AL oonbalfe S99k 30 by ene
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 sc¢raping magnetic flocs containing sludge and
a magnetic substance being transported onto the surface
of the sludge recovery rotating body.

Further, the magnetic rotating body 1is
arranged eccentric relative to the sludge recovery
rotating body whereby the sludge recovery rotating body
rotates in spacesg, 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 mater sol ution
um nu ferrlc ride ferrlc

hl
snﬂéﬁhggheo%éggéggﬁ%F rePfic® |nforC|ng ag%nt3 etc. > Cress

d
p| pe %@ﬁaelgu‘p% a condrlljlr%pﬁ‘ %ijﬂ%eﬁa‘gsgglt }g%gl ngn
agi tating taﬁ&wwai;e@ oh Jvﬁl%naeeps by, a2t %én%ebléﬁféessed

9, which are rotationally driven by a nmotor 8, t

g atddit A dRoRatidge,M Gt Fhews (AReRet lar§boc8irt of
of several hundreds of mcron neter. Thereafter, a

pAairEfal il D OrembBYedgetib, sebked fitom acap,olvyamasr Cstorage
agent regulator 11 is added into a 20 pipe 10 through

a temidul{ pirpk 42pumpbes agetdsed sboefigteanihed speegit of
by agitating blades 5 which are driven in rotation
bWhﬁrmmmrwaternZnt@gatEﬂpnngHmMésnetMGSPOWder such as
generating water to be processed 17 prior to

privcasssi Agidand tesromideng £hfignetdc Pﬁocé:omil(tﬁtﬁner' a
shown |n Fig. 25 1 haV|ng a size in the order,

sERAM L 3 Yneaetler . WhiRDs BrEVA4SEs AT ol%“e and iron

dis freef ddi t d
m °°ef’ EUebbs e WiTRFET s BOTHERDE: (F borbhpykeFinated
g BOSSERST e SRARCt LM ye or T B PRLLY. ThEoVBI erete.

be processed s generated TS Ted to maghet 1 ¢

ST ALLOfk PHLLEYLOG. AQDaALeS Ik ! hepuah 22 SRR agent

constructio
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 pricr 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 Dpossessing 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 &ft an outer peri phera
surface f arotating drum 20 rotated by a drive
s85%génf%g¥' shown). That is, a filtering net forned

to be cyli gg%{;%t%ln ﬁga&geyi ?ﬁgéggégﬁdl'ﬁb‘ £t g%%ﬁgated

filtering I's forned e rotating drum 2

he nely 4l ;5m£?ﬁe‘ﬁ@herséf§érkﬁjﬁfrpc§!ﬁfﬁ%%ﬂ? haybAgatus 19

t
flowmn into a water tank 22 passes he net 21
tehkbg?g | gt ocdh@uff URi3  Alg .t hi sat i denatRectB@netdft the

flocs contai ni ng sl udge and a magneti c substance
| Mahetvat esepbalhecpr OpasicYiage appghiatiyg angd nedll be

surface of the 20 net 21, and water passing through
t Hespetib2d andlhavefigrehbe regrelgs. f RBoendle3 sepdk anet! 21
therefrom becomes a purified water to be discharged
f whichn ispeni il o8rtof pagdirhroiugh @f pepeinleps steel, a
accumul ate in a purified water tank 25 to be ‘
evhénatelroutadi dEcPRETsy Bekyedtepoddioety t RtGni drAYHE @
wat er to, be processed 17 iis caused to pass thraqugh £
t ReSHetSH2e PE FiSESrdy BLCHPRf Si&HRe FR (SYGTFY ebEPe ©
between the water to be cProcessed 7_and Lh% Q%&ng%%ace
WBLEF O MEE T APV 1Y PP AR BPHEF REAGPIEE2ShSWn
in-Fig. 2 he ma I GA T %il I by, 28 £
oﬁFerangé?Fﬁﬁ(lePgl &guﬁéf%%ero%%tt#g 25@? 1,&%}%& rl_é?a es(rlo
C%H%‘iq%ﬁ‘?' OCk‘ghr%ec {& adherp; { PEFEHY RFBKESRELITERL  be
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, 1is given by a

difference in liquid 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 nett®1 froman inner surface
si de t hereof, Thﬁ ma
Bu

ic fl 16 l, . h
outer peripff&r at ngg%Jg?a?%ésﬁgt Qgé?glgéezgﬁpo fethe
b t t 1.1 .

T R N R N

%%%f%b%tee‘é‘ﬁff‘ét the lLacnef; anghaci! g@gstégcwﬁseeqmckmse,

S
descri er, on a water surface of the water to

be PrRRSSEh Hdritot B8 miRkelsdBMernd?. tA bOt 8kpok¥Beto an
magnetic rotati ng body 29 used as magnetism

JeR@iciphed iRt ARy ifdd JRgREtdEe SeRArial ilevel?20 is
constructed such that permanent nmagnets 31 are fixed
to a plural ithe gfumirnicvkbswarern tnrchef pueddeedf srmter tank
exanpl e, an outer surface of a rotating body 30
medmeffeemedet o ram waten- pagkkt 28 hat preseuby zgd by a pump
adhesive or the like, and the rotating body 30 is 25
c@6t rieb | be ifed otat Rorfdiovareeitpr y 28nd 4O o e§OBJIUAL Dipe
nmot or 32. The_ permanent nagnets 31 are regularly |
arangf wit BhGWSH aiear BReBs hed&sepist vﬁ%ﬂwvnaaamst an
circunferenti al diéection and indfid%rection.alon

[

T6UCER ITHIRASE SHITaLh GHE MSfed i FHPY PO fRGST surface

i e 0 R PL°E R ¢ LA S0, cne

1Quter 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 like, and the rotating body 30 is
controlled in rotational freguency and rotated by a
motor 32, The permanent magnets 31 are regularly
arranged with minute c¢learances therebetween in a

cgircumferential 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 rotational
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 3% and an outer peri pher al
porti.on _af the rotating bpdy.33.at_the other end .

{ Readfrtoad P ERTC o mt Wi Kogr THENA: 6P Mk Z2tRFinS
a er3toi ght rotating support 37, an interior of the

rotat’i Ng 'support 36 bei ng opened to the atnosphere. 15
The sludge IaCovety DOfKeS hsndl' aNgedroLosentO Wiy 33
rotating drumin a horizontal direction. The

heiid @it rdd eeEbAN & NSRS RETDSt mBeEek-Z2@Nt and used to
direction. The magnetic rotating body 29 is inserted

2@ rafispdidte shéldgaghetqveryléed ahaRgngodesld bubfeabed to
at nospheric opened surface of the sludge recovery

r atagtieng dbodyeBd8ravibe arammngedonitasd led a posi ttagrational
toward the rotating drum in which the nagnetic flocs

16 reasieedyavwnd bseteatveed lowas emotoay 3Rnthrough Bersdiafls 34.
according to the enbodi nent, an axis of the sludge _
r &&6vemnafdt atdidng HodypB3 el &f afile ofratied ingt alasly 1s
body 30 of_ the nmagnetic rotati ng body 29 are arrange
ofEROT S Qfth Bt Heall That | 8leanwakPE ofaPfe <4ud a

17 .recavery rotatjng body apd_an axis_of the magneti.c

- ST ey PP 0 nRHEPRE Eerilr 137G of Rt PYESFo RddrieTal

other., Wiile n shg Ln_the, draw ngs, _t he gnet,i

ré’togttllr?é‘1 b(‘)%y %‘ei srglg?g&n?o gosgrtggf The t\-‘/va er%%&ni end
thereof is 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 magnetic 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

offget from each other. That is, 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
bot h bodi es nay be the sane ds’ or different from each

th t | Accor d t .
TG aﬁaegﬂi‘lsatﬁﬂéa‘?ﬁﬂ 36700 Hi8) e of HRgRAReTLe

BB 0T e R g, o
13t ar 9jhihA of tgt%ﬁcgwxﬁp?nﬁd él‘féandl‘mlﬁégdg%he magnetic

recovery rotati ng n this manner I nce

MagReldihd Wedy Y9 Q%del%%@rféngeq:aCﬂtos@ft@héh%ater tank
sl udge recovery rotating body 33 i's made a rotary

type, bR waghet ierf ehee ke 38 sl efoSbef asga PosdieédNnin a
beconmes strong periodically even when a water surface
ofpridie tetneimdd becptdorssedThél wiudgeesreeptvieesl Inotating
so that a multiplicity of magnetic flocs present in

t heodyi cBai tandof thhe nwataaringsubbdye Hr erbhgbeabity the same
attracted magnetically. 25 A group of magnetic flocs

16l imestderof foanpvest &peng@¥eur hotyvi saaneyief flpcs 16 as
water surface is attracted toward the magnets by a

nigpesEtd galdi St toRetafagnECM@Tlot Ehengd ‘68?13@91‘?0 The

here to an outer surface 18 of t he
"R BOEts CBeY e ot opaes @ souts; GbLEREehECAEE, each
rotati ng body 29, and eafter ex 0S &
at gr%?v}%?F?E%O?% at FORZBF 'THe pslugbégFégl ery the

r%%ﬁ&d¥%é§§?’§§e E%t%QQﬁgrgg&weﬁﬁ’on a sgide of magnets

is larger in rotational £frequency than the sludge
recovery rotating body 33. That is, the rotating bedy
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 rotary type, a magnetic force in a
water surface position becomes strong periodically even
when a water surface of the water to be processed
fluctuates vertically, 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
staying in the wvicinity 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
nagnetlc flocs 16 as concent¥Bated on the surface of

Gt | ﬂ%@lg%g*e%{%v%%ws@vﬁ%%rp%%@ Che apfech Tqrgces
98 JeoOuET YL aLatiNg 0otk 33,300 e 4L Undhreer

rotatlng are 5 arrang rom éac

at s f
oSt ks el SR, 95 g AR, o o
s@hladd) FROSSLE 'rBE%‘E?thy bécﬂe 3§agneiﬁ C+hbOGE phere,
|ntensely attracted in a Space of small nagnetic

| RfeRsisy, maRdtwhen {heychecgmupr ef20mdyatant ffosrs 16
the magnetic rotating body 29, magnetic attraction

d€dieas etowmptHey swiriflace dbSt ahee rotamitke badgnegsi due to
rotati ng body 29. The group of nmagnetic flocs 16 is
peglaed tof fandethar foameipofof hmaghetdge rilomeeryé is further
rotating body 33 by a spatula 38, which is partially .
2z ongspdimadechn t Bergat aroiskre2 contgngarmier thg magnetic
scrape the magnetic flocs,_ and dro s onto a sludge

r EdGFEr poasaieowin sy tdiatdes ehe Sdbar at ed and

col l ected as_ slud 19 The discharged sl e is
introducediqhgazaékﬂ%%rat? n eBﬁEBﬁE%F 41f%§%@h adfa 28
O o SR BRET iR Rt ¥ Sy Ehfar iU RABD 2
t‘%&%é&”&ﬁgﬂerotatlon 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 ig peeled off the surface of the sludge recovery
rotating body 33 by a spatula 38, which is partially
supported on the water tank 22 in a manner to scrape
the magnetic flocs, and drops ontc a sludge recovery
tank 39 by gravity to be separated 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 thro a pipe 10 42 in a

sl udge reseryoir .43.. The sludge.is transported to a

di sposal si t&'® afi*PREFREFG! | ﬂugg?efj%rlggﬁgﬁﬁng into a
pr j ite : ck.,.The es st ;
d&%g‘?’??@ggﬁ? t h%ax%lgﬂ%/égat i4oln' qu{lgﬁenfaesgnr%r sedz;@{te"rlfugal
pr, r t 45 I3 t
D G ot T e e aar o, &, BiBR 48! na
t he JrAVW-MAEEht8heR Bl $Pdgd ddHQUHHY ARl PeATat Gndi&sture
again introduced into a processed step. In an

ORMAarn®N sPnhkbelitess48 arl lewsd t20el eMehate leakage of
turbidity, tenperature, and a pH value, etc. of raw
watsgle rarferove ashe egll ijgar senshe 49meand tthensportation, or
information is transmtted to the operation controller

4% niclstwignabnténe 50. abouthe?haksi soofctiieve activation
i nformati on, dosage of an agent (pH conditioner, 25

mefn éniierqrvgRt i steoavul ant ecamPeRers agponanRitco substance
generate favorabl e nmagnetic flocs, is calculated with

aRtoptheufiBRo Rt CAMERFat | &F FSOFEMPSDr eRERYOh 2 pipe
Bl RO Lot S Lon b LS L L0 e o
T B e SRR T A O e
i Iinlcj%eessqqlgt a9 ﬂyané{( ALggcal 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 intc a
processed 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. Oon the basis of the
information, dosage of an agent (pH conditioner,
magnetic powder, c¢oagulant), which is 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 dlschaggf rate of the punp 3,
whi ch determ nes tinme of aying in the agitating

t K. d f I ich i :
Bt R R L e e s
Ca' A eopLLh a0 OB TURATPIAL Bl ka0 BT A8 Aflency
t 1 ,
sl e ol S o a4 4 e

t'a ’ta%lr%[ atgngl frpauency Qf14the agihat | Ohe MIYetation
cal™cul at in the operation controller 48, the contro

| Rl | gt r M EbRErbY thfF ol ickd Vba thransmitted
signal 20 line 55, and agitating bl ades 15 are rotated
attcantheptmdtisr r @& atrianad faiemadncyinén 3hetet heotate the
hand, in the magnetic separation purifying apparatus
1&gﬂtaﬂﬂngnb£ﬁda®a9umﬂsanlbgﬂiﬂumlewehtdbnaﬂeﬁmﬁquencyr
to be processed 17 in the tank 22, 25 and the
i singk nsrRoRMiS tedanyhit tad Siondle dpgyeat Bn to control a
controller 48 via a signal line 57. On the basis of

e sakfegarmtTare ah &pei mpro}atwbh%h feEguBABgSoftime of
the rotatln% drun120 and an propriate rate, at
wiit@Y g 13y Iﬁg flocs 16 is recovered,

siigfztncagfa;ﬁeﬁ%éﬁgﬁf B, OB OLEHE) L SBmsen 1o
qg)kttl ulefV Ol o Of g kel £d RS OCRSSRE EOMBEIRA  is
suBs " al y cén

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 is transmitted to the motor 14 via a signal
line 55, and agitating blades 15 are rotated at an
optimum rotational frequency.

On 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 via 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 @&tating drumvia a signa

i 58 and t th t ' ' . 1 59 .t

|92,20 A0 1 FPLSL 28 YL2,2celantl |08 9800 aved

f les. .l d t hat tic fj f

g1 2 ol o6 RgreretaRy bfrdadh HiForgpand
] f i : 4 n f

SSURCLITANS £ faksid0 5F eTleiniutly i Racer

pesi tirned,cenidaldy obmébe pBINgti gubseladitafaiiRe central
magnetic rotating body 29, that is, at the A-A cross

SeelritQr Nofi 8. pbeiltide cAshiker echdemaahet 20 rotating
surface is lower than the position of the A-A cross
seetdyorz o aigr ampurtfedrgbratc ifd,ocs posdadoadherre wbich an
the surface of the sludge recovery rotating body 33
omheriage avhdwer pbsidi oadgriemia héiwdtergesnefated by the
Her eupon, when the magnetic rotating body 29 is
stadnetdoy, ratasinggreedy 2%l dsgarrefatwe bpnchea control
magnetic rotating podg 29 is distributed such that
sisnematagiaretIn cigst pansmhetedspechi FOTELREndLor (not

ma ne&B as_aligned are unevenl¥ distribu egepn t he N
rrégﬂ?é‘t st dcks, T et FEUB2VIRI 81 §1G8Rr ar'dF 5}* e to
AP, BTk T T, 203 VISR opero e
AT e MRUA 1Y Yopd {ndll & SARE IO L dRienBLES .

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 magnetic £field of the
magnetic rotating body 29, that is, at the A-A cross
section in Fig. 2. In the case where the water
surface is lower than the position of the A-A cross
section, a group of magnetic fiocs 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 is distributed such that since wmagnetic 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 embodi ne®t?, in which the magneti c
rqt.ating body 29 rotates, however_ since.a magnetic :
{ Rafe BFTE SR WRY IS AR | 0T 1 TRSRSCS |7 ofiglfyed 1s
distributed. {s surel ed gh. g h ;
waier ety RERAERUS BARRshHegED S fBausea in

”ﬁgﬁ%%chﬁggyfggifyhthe wat er surface are

magnetical 'y attracted to adhere to the outer

peripheral sWdAcH Rfiihe sl udde E868VeaLNeFOt AR water
body 33 and the magnetic field is nade substantially

eGURralc@,a SRViWHL EPeeHeOfgtdiep slfudgenfie€cdyeflocs 16 as
rotating body 33 whereby f%e rotating 20 body 30 can

t WaR$Rd tstidigs i oupt of ipagreisentl locsa 1fegibin} ein which a
mai ntai ning a magnetic attraction in the noving
metslyoett is0 dttatadttiars jpwssialk, t bhptepepressing, in which
deterioration in that capacity, in which the nagnetic

f lthes ageoup ecofer awppRE ¢ océgs?@é. 285 Onighe magnetically
contrary, in the case where the water, surface is ,
pEEPETETRd yanRd girecavedied hel A- Aetedderadsd | oR, GRRAFLLY
groups of magnetic flocs 16 stay in a _hjgher_position

t REFOTE NRat &P shPPacE™BEFLEPB  har 7t 0¥ adtis e fagmetic
th R f. th I tat i b .
e S, 5O SO 01 O8Y s

S5 CETERCL 5 BT L, SO BB by
distributed, is 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 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 are
recovered and processed.

On the contrary, in the case where the water
surface ig positionally higher than the A-A cross
section, many groups of magnetic flocs 16 stay in a

higher position than the water surface but are hard to
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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, 1in which the gr Qup of magnetic flocs 16
is recovered, 10 is deteri orded in capacity.

PSRRSA0SRS o TR TBRC i Ul D cRRg! S Rhcing

ghetiT dre

wf’ﬁ}y%cj;ﬁ%&?‘%%e &t eédx{v.égki H%S{ZIEE!LX gigh i butRd.s 1S the

pass roug e water surface

(ofoT ' fi 9N Ngts duhe
SRR MR fagfecoel OULELIGNLEl YA dyhonery.

higghmgghet igur fageqi syernmeadd cahd yrabt raggeee i€ rotating
adhere to the outer peripheral surface of the sludge

r eRRMErYo I beabinBg hedyrenldy aliktikbumghesnd Unelvénness is
made substantially equal 20 to a noving speed of the
slomiged edavenggnet ati nat thioalyt 138, whehebprthegdyt at ing the
body 30 can transport the group of magnetic flocs 16 .
wridse rdigneni thagratengeerfaceat er azesenti At Ife HAGAQY 10
met hod, so that it is possible to prevent ,
detdratorat meanpRiFhAt teasadiany 18 nshAl & thet Pyrocessing,
magnetic flocs 16 are recovered ,and _processed.

Al so,
i At HEREER e ERRe I W RaPEr MegReRde JHO%Hhelfatsr FFPETed

rocessed in the tank 22 rises.,as when ., a ntit
P or S0 By PRBCRE, 311 | sCUBRTBaCed T ol AFTUEIDIE | §0an the

PR e | Y MRl U THbRLELSH EOLALLOMHovever,

an ove OW Nng Wa

SRS RlgRch PSS EnGE [ SR LR maametic
field is intensely distributed, is surely caused to
pass through the water surface corregponding to a
configuration of magnets in a short period, the group
of magnetic flocs 16 on the high water surface is
magnetically attracted to  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 toc be procegssed 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%ﬂ pe 47. Wth the
%pstruction, a_wat e sur%?ce of wat er to _be

h : '
ortestta PROPRE T dth 2377 Lol SHE CHES waifler i botent
PLocessed A7 Querilonng the wall 60 dops ot SIS ouing

t e S Udge recovery ows Tnto

Q%rtfelro}’i‘b WALLTe LACOYET Vs t BPKyBdeaAGEOLE! RY breé}#nt the

I S poss e to prevent a situation, in which ahi

CQREH rabi o S?%_&%aé@@ovgf&ﬁl oReQ f1 & isigudge wall 60 to
recovery tank 39 is increased in water content due to

| it Nghe Ok 1Udg eVt @dctOrPetRhRCESSefrbn Recoide | ©F the
in 20 concentration to lead to an increase in sludge
veldate, tand de | pressmmdd simdgeher odesst ng22pst ansl  an
incurred. As apparent fromthe above descriptions,

t nerearfilotiimentwaraad usessen ehfeeght hapipen6é ttige enter the
magneti c body conposed of magnets can rotate inside

t proslagfpsd wBteckey tankt #hgabddys3Preesulizgge by the
recovery, it is possible to dissolve unevenness,

cRWE 69 R dhersRitagnEeterat tPadthionrdy WagRet Storage

in that. capacity, in _which the group of magnetic
f 150K il &E@Hﬂﬁ@d,pﬁiﬁ A7 attain evenness, to

eI DLRLD TSRS Yol SSRSELL BN ol QB! QS ace of the
CURIACLEP A" LB 1A, SO PO e
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 to 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 disscolve unevenness, caused by an uneven

magnetic attraction of magnets, in that capacity, in

which the group of magnetic flocs is recovered, to



5 rotati-ng 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 whereby when a water surface
in the water to be processedZ ank rises, the water to
be processed flows _into the .overflow n

t ,
LRI, TERRRSRG, SPerRIRTG VBT HoRs HRoC WAty and
| R o PEERIRGALERE S gp {0 ERBIMELY, | Phkn, PadlRurar,

S iéﬂ@té%tf@c%rg h%?gﬁkggctgggc ent _ra%i(&{la‘l?g uad%enomenon '

recover Into t concentration s € recovery

tank Whidhl UtEGoMMAD the 1VBLEE [ bR eHetReen the
lead to an increase in sludge volunme, and an increase

5 | ecatdigey pPr @§eesirABgCOHodyy dBdcausesl. GExBed nerdcovery
2) Figs. 4 and 5 show a further enbodi nent of the
| it ioy Bdwy ssge constituent el enents as those in
t he previous enbodi nent are denoted by the sane 25
ref erence nissal sthe tivesd liowinge wattewer randveny tank isg
expl anation therefor is not duplicated. The sane
apptdeisiad keteernbodi vehes. tThbedpawicegsest £ank and the
different fromof the drawings of Figs. 2 and 3 in ,
t Rt entans buder secPaeEYoftank of@¥i Ag Hady TR eantgration
magnetic rotating body (correigoqgiqg to tge magnet i c b
10 r gt'atqd9Ry WRRETPLOMPANERD IR YRS W TIET | Her EQSe A ETheC PO
full dnside 2.8l udde recayery talatino B0 33 sdh £10us
into the overflowing water recovery tank and
overflowing water does not enter the high-concentration
sludge recovery tank, so that there is produced an
15 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 is
20 caused.
(Embodiment 2)

Figs. 4 and S5 show a further embodiment of
the invention. The same constituent elements as those
in the previous embodiment are denoted by the same

25 reference numerals as those in the latter 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 spatula 38 is

di sch d d | ud 9, . Th .

FPar 5 behe BT TR B Fured TT 0N abRAFerical OF s foragnetic
df d : : Lok, .

S R O3 oot R e hBkE}E, Afacing

ML D 9 %rﬁm&a?aéhky%siras\searﬁ@fe i ¥R SUIER1 inside

that “is, a notor not shown). The sludge recovery

rof aghNggRodyeddvany fdeatmgnetdody 088l ngh bedi H8of the

rotate in the sane direction to nove a group of the
magietdici d | @esatlnds bamgnets cahlly sai t artbedf t ehar dsludge
t he atnosphere. The 20 rotational frequencies of both
batiesrammy beotheisgne body di f3f3er eatef r arawesseh otber .agree
According to the enbodinent, the magnetic rotating
bayoBgrgrial ky deioh emabnethers andtal sokargemvang 63 is
rotational frequency than_ the sludge recovery .

r eV itpdbodyh3sh That necharieas mgghRsti caRdt Y nyhich a
body is made a litt]le large in rotationalt%%eqyency.

AR nPh o THIMFDdi mettS  sthcdMfhet he “sludge

SRR | R T LA DoR | 38 BY Phasatitie Yoot drjAcharged
tat bod 3 t] i ph t ,

0 8RS AR LABPIL ople  BEERRL, W e

CORLACEa M LN QYRS SUrfage of;ihe SIHFEGE rge0vVetdmpound

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 little 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 jrrespective of vertica
10 fluctuation of the water sUfface, a magnetic field

' [ i ch tic field is int |
QAR o 108 P8l AR a i % Shes SRRy ctiCFRe TOCOVeTY
. f [ t ' ) f
0 81 3% R0 b TR BB o, e
jGal t h .
et by 16 hie, oeeh Ll 1
bedhdFangithe Jmopgtee dltdbd sorrdehsublstagki atddovery

equal to a noving speed of the sludge recovery

I icdtithpothpd33, 30r ghgRetig iy Ceasys ewhausedthe water
advance forward in a direction of 20 novenent whereby

I tsurf ressdbbertibeflawisald yvinovEmddii meptoup afst hégher or
magnetic flocs 16. Also, since atip end portion of a
spamwdm BBanofthe sBrApiorpssarseantonhe amdgriehe 6AgRess 67
positioned close to each other, a |arge nagnetic

atnatadtd ons@ctbaRs magnetd Qratpratt helgnecte fingensedy and
scraped onto the sludge recovery rotating body 33 H¥,

t R s 38RaRArALi A8l Yr o GP16F ﬁ&&ﬁéﬁe&%fW&SOflﬁve tical
cannot nove oné%ﬂe spatul a 38 b% it's own weighti SOty 014
t HAP g Sharltl 282t¢ine8Y652Rbve Bhd P BUptof T1¢
magnetic flocs toward the _sludge recpve tank 39
séparaty thd"sa lfql})m ?hemaﬁélg ets 3€1?%(¥degr%easlen'{%ésely

ené%ﬁ%&?éﬁéﬁg?%%SQ%¥égg;ﬁg?%§guE5n%a%% %H?ﬂﬂgﬂﬁthe water
surface in a short 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 bedy 33 and the magnetic
field is made substantially equal to 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 of the magnetic flocs 16.

Also, since a tip end portion of a spatula 38
of a scraping part and the magnets 67 are positicned
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

spatula 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 deterloratlon in capacity of
purification can be prevente% (Enbod|nent 3) Flg 6
shows a f rther epbodi ment of _t he

i FE dMYRrERE e B8e et 520eq Hapard the
is In%e rgélo‘krgg“ %%lﬂ]{’h?@eg netr:a C?roél% gngOdferQr? the

ease |nS| ge recover
b
ot G 2 Hbages HHEape %ﬁ%ﬁ@&?ﬁt&g’?ﬁg thus
basho 8% fhg HRI fdeddy @fb%lntabﬁ.Q.ngzotﬂ_@eg%BJﬁ pdid®nhagnetic

produces an effect that since thé cylindrical-shaped

MeENedd Ct & Ohddé NGy bogy Higst. unified with the sl udge
recovery rotatlng body 33 to be able to rotate

toget her, amyce®id@indgDdy, r ottdia onegbcidiment produces an
cylindrical -shaped nagnetic rotating body 69 can be 25
omifect ahbatedwven om i bheppasst vshewost acamaties surface of
attained. Al so, while there has been shown the case

whidte permEndm hegmnarersediséduatuntghetin Fhel dark 22,
generating neans, the sanme effect is produced even
wHEReneEHE t anff 9C8ondGeRi ng Pfagndey Frakliher CRIERIERE ng and

dggets cooled by . a refrigerator, _etc. are used. In b
TSOIPTIR PR t AB oMFRA Ha§ pedpification 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 1s increased to be full inside a
sludge recovery rotating body 33 and the sludge
recovery rotating body 33 and the cylindrical-shaped
magnetic rotating body 69 are unified by a bolt 70.

The embodiment produces an effect that since
the cylindrical-shaped magnetic rotating body 69 is
unified with the sludge recovery rotating body 33 to be
able to rotate together, any motor for rotation of the
cylindrical-shaped magnetic rotating bedy 69 can be
omitted and reduction in apparatus cost can be
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 paratus. 10 ( Enbodi nent

4) While the rotating filteri body is used in
E ' f , Li_is_also.possihle to attract
MR ridhd; Hhe' BB eRRRE, < piflicdd Gy when

MR 00 oSG DOl o OB 5G8 n

15 to place the sane t

I it fddd BLd NGy DO WYe £ NG rd Sor 2CEOE di Dt @sd e

enbodi nent, the rmagnetic separation purifylng

apparat us meki NgddSe ieh,a wHRgBettiKe f @R LiteiRPARALE been
sl udge contained in the 20 water to be processed and

t adgruribed heivht ehet cdre Phocesshd eEPrisessa formed to
cylindrical -shaped sludge recovery rotating body
arbeanpdntehapent athy sama edfert taniprcduateld &oten in the
sl udge and a magnetic substance to a surface thereof

t FgacetR Shereneher doasugéskrshapedn a28l t2o mlomedyity of
the sane, a magnetic rotating body, which has _an axis

i Fhediphifgetecieanoedt AR iy beayitpdinabnpiiiressign to
rotating body and a plurality of nagnets nounted on a
dqQﬂﬁﬁégHﬁﬁx§Qﬁ ARRATUR i ng body, at 30 |east a

Si of ; which tioward the rotating filtering body is
ar&:mr]? SH ST e4t)to an inner peripheral surface of the

o0 oo VAL e BRe ARGy BUMLERR BIRGPEL Gnea 1n
Embodiments 1 to 3, it is also possible to attract
magnetic slug, that is, sludge to the gurface of the
sludge recovery rotating body 33 with a magnetic force
to place the same thereon without the use of the
rotating filtering body.

That is, according to the embodiment, the
magnetic separation purifying apparatus making use of a
magnetic force to separate sgludge contained 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 subétance 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



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 magnetic substansg bei ng transported onto
10 the surface of the sludge covery rotating body.

e const.r uct t he .sl

ﬂi thho Dofy 155 Rhd HHE Tme REPEE” bte” PRy fileering
6&#” 150 dAla L 8160LMRY, Sepay %g!ry ggp%heelagf curface

magneti c Torce acting on a nagnettc

SU8§ta€H§ '§1H&gé0rﬂéé89e£9 fHBEQ@EnéaCbbagateb which a
attraction contfrol. Further, wth the construction, It

lSm@@ﬁétbbeéubsﬂﬁﬂbéyf@h@@ﬂédrqhattﬁesfﬁtéﬂmm§lﬂgmeerlng
recovery rotating body 33 and the magnetic body in

S phiaséy Wi cadgherdvsdliventticraatiedact onga andixftaaxpi 1F the

15

20

a 20 magnetic sludge. 31 CLAIMS 1. A magnetic
sephndye on qaucvferiyng appatahgs ddiit mekesebge Hlwlge is
magnetic force to separate sludge contained in a
priocezespdrEedi dteo phei f yurfiacer oeéssehes5 gludlde t hecovery
magneti c separation purifying apparatus  conprjsing: a
r&%%%@ngu | pefyng dBdy arr8REeEing adeMies FEhAk afgrapes
havg Ilndrlcal-sha ed filtering net to filter
sl Brdy 9%n8 Q ﬁhdﬂ%$$%t%%b§PQﬁE@nF?oM [ NG JeanRPrYed onto
d con alnln gﬁ nﬁ aet C_subst ance: ﬁ
‘ﬁd?‘i”& fEShAped Sl B ﬁ 9P et BTRY§TY of SFFRI™InBaFY -
faci ng the rgiehi ng,fd | LELLARINOAD PBince the sludge
recovery 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 pluralit ot magnets nounted on a
circunference of the rotati y, at |east a side of
20 which toward the rotating filtering body is

d I ] ' f
SMdge. reodversifats nooeRag -t BR, nPUR VRS Clanpfracus
S%@gﬁnﬁﬁ%?é'hgér%ﬁfh¥ hhgneetat ing-dd | &7 LRYPAAL IS udge
magnetically attracted t0o a surface of the Sludge

I QERMI Dt Bt | B0ptochadkd WeliebYrs| Bd9efyS the processed
transported onto the surface of the sludge recovery

r alafiidlg hatyy; aagnet ser apepgrdeybeae iduati fydmepesapparatus
sl udge and a nmgnetic substance being transported on

t kemprifsdery:0f 32 the sludge recovery rotating body;
wherein said magnetic rotating body is arranged to be
eccentric rel atovating t hiel sevige b@éyoa@ryns@gaﬂmn@.water
body. 5 2. The magnetic separation_ purifying apparatus
adeordi dgdt agiisiom a, cxhéndrd cefeshagee: i L FerBinmgnet to
body is arranged to be coaxial with the slud

r éddFEry STHISR | 7 bRAPRIRABC AT SURFH2P&Re I L@ HRIgFeed

L0, Ao e T ARG (AR bt at | ng. body.

S ooTe, TG £ PERALFLLEDPHIL VLI GRE ARy ot ing
body facing the rotating filtering body to be
horizeontally 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 rotating 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
close 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 gludge recovery rotating body; and

a scraping device that scrapes sludge and a

magnetic substance being transported on the surface of




rotating body and the nmagnetic rotating body are
unified with each other to nake a rotary drive source
15 common thereto. 4. The nmaghetic separation
purifying apparatus according to any one of clains 1
to 3, further conprising an gverflow ng water
collecting device, into whi ct? water to be processed

fl f t h t 20 tank, 5. A ti
SoHiS TR DU TIST Y arpar 6108 DYRET nakes use of a

ti f . t ; t.al . :
e 1orkee 6 FeDaLe ShUgde EONAILD e, 1o
%ﬂgﬁeéepﬁ%at QN Hdd apPéi(i‘E%e 285 the sludge

conprising: a cylindrical-shaped sludge recovery

r otdd Py besya @i figngsgyin a water tank to be
positioned horizontal and rotating to attract and

5 place sl udgeriged mdgnet IRYBehaGatukst apaei opiAgsusppatatus
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thereof to convey the same; a magnetic rotating body,
whiadohdisngn taxi slaim the séhedgein ecdreer pagoeaticngrotating
body and conprises a 5 rotating body and a plurality
ofbardignibs sanpanged bp becicoemifdr endd dfhe heludgeat Fagovery
body, the magnetic rotating body is arranged to be
ecting repdyi vad @ ¥PeAEY udgBer EeSREAPnaddat idwiven by
body_so that at |least a  side of which toward the

r it ¥ HEE f PPLEFE ngSpBEFViieedo 22PVEnGEE 18 t'P o surface

e REryBler el Sutace ol b SLUgge eS0Ty, g
by3't he rat at’h’rfeq frrila{gtneertiinc.g %%%%ria%ion purifying apparatus
according to c¢laim 2, wherein the sludge recovery
rotating body and the magnetic rotating body are
unified with each other to make a rotary drive source
commen thereto.
4. The magnetic separation purifying apparatus
accerding to any one of c¢laims 1 to 3, further
comprising an overflowing water collecting device, into
which water to be processed overflows from the water
tank.
5. A magnetic separation purifying apparatus
that makes use of a magnetic force to separate sludge
contained in a processed fluid to purify the processed
fluid, the magnetic separation purifying apparatus
compriging:

a cylindrical-shaped sludge recovery rotating
body arranged in a water tank to be positioned

horizontal and rotating to attract and place sludge and



magnetically attracted to a surface of the sl udge

recovery rotating body, whereby sludge is transported

15 onto the surface of the sludge recovery rotating

body; and a scraping device that scrapes sludge and a
magneti ¢ substance being transgorted on the surface of

t he sludge recovery rotating B dy. 20 6. A magnetic
separation.purjfying nmethod that__nmakes use_of a
manBEPERR SR SR BT & | i £adE oFRaFRgs b gonvey the
proggssed fluid to purify the processed fluid, the
magneti c separation purifying nmethod conprising: 25

filtering S'Hd%%éﬂgtfbnﬁgegEEﬁﬁgﬁﬁﬁfvmﬁhi ﬁomé¥“€§ axis

to be processed containing the gnetiic substance

Means «He aglQhgkl NekddydSF | PELRI%g BSRAPIGAd Nedmprises a
wat er tank to have a cylindrical -shaped 34 filtering

SnetotHSiAG dIBYNEhd Car @lairdld hodys whbektBascithted on a
axis in a cylindrical -shaped sludge recovery rotating
bodyrcanfkeastea sifde tifie whirohatawgr d Hdiy r ot @lhé ngmagnetic
filtering body is arranged close to an inner
pertphbing e ate efranged udyebeecmrEmimist atéhgtive to

body, and which conprises a plurality of

ci F%ﬁnfsé*-@fﬁq aFEYOuRFENgEr atighebedyt ¢oragheti @4l | least a

attract a nmagnetic substance, which is filtered by .

th%lgﬁt R ny o eFPHETBodiRd 0 TPESLRF Rl AEBERY body is

rface of a _processed fluyid between, the magnetic
10; 0?5 FREHod 38R ERo Tbt APNAT MATENGHFL bty tops £ the

Suéiﬁ&SeOfréggvglrydgleoéggfﬁlgr cgc‘{)'},at ibq/g Qv%q%h 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

15 onto the surface of the sludge recovery rotating body;
and

a scraping device that scrapes sludge and a
magnetic substance being transported on the surface of
the sludge recovery rotating body.

20 6. A magnetic geparation purifying method that
makes use of a magnetic force to separate sludge
contained in a processed fluid to purify the processed
fluid, the magnetic gseparation purifying method
comprising:

25 filtering sludge and a magnetic substance
from water to be processed containing the magnetic
substance by means of a rotating £filtering body

arranged in a water tank to have a cylindrical-shaped



10

15

20

and transporting sludge to the surface of the sl udge
recovery rotating body; and 15 scraping nagnetic flocs
cont ai ni ng sludge and a nagnetic substance bei ng
transported onto the surface of the sludge recovery
rotating body; wherein said nagnetic rotating body is
arranged to be eccentric rel atfve to the sludge 20

recovery, rotating body, whereby the sludge recovery
r()éﬁ?%%l%%d?e?btates in spaces, which are |arge and

smal [ in ”398§££§ gtHﬁaﬁé%ic rotating body, which has an

axis in a cylindrical-shaped sludge recovery rotating
body, at least a side of which toward the rotating
filtering body is arranged close to an inner peripheral
surface of the sludge recovery rotating boedy, 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;

wherein said magnetic rotating bedy 1is
arranged toc 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.



