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i nvention relates generally to a coagulator in which a coagul ant is

m xed into raw water, and suspended solids in the raw water are

settled in a coagul ated manner for separation in a coagul ation tank, and
nor e particularly to a coagul BESCREMITONa packi ng nmedi um

accunul ation layer(s) 10 wthin the coagul ation tank. Backgr ound
Art Coagul ators are known as water treatnent apparatuses for
use in cases where river water or the like, as raw water, is subjected

to water treatnment to obtai n cCOAGHLATOR i ndustrial water, or where
dr ai nage such as public sewage 15 and factory waste water is treated to

meet regulatory linits. ABAGRGROUND OF THEHINVENTION! oyed is a

so-cal l ed upward fl ow type coagul ator, in particular, one having a
packi ng neffechmisalFialdati on | ayer in the interior of the coagul ation
tank because, for exanple, it has higher coagulating and filtering

ef fici enci es andThe presgnttinveptiontrelate® @enerally td & coamilatt MPWRIdE £ | ow t ype
coagul ator, a coagulant is first mxed into raw wat er. Raw wat er

beari ng t heoagmiant #rnixel irtto rapawaser, mdauspended solids in thefawiwatbr b
coagul ation tank with upward flow to coagul atively separate

floccul at egbttleddn a tongrdatddomaamer fox béparatiendnagedaglation aaik] &ed tndre
provi ded aparticularly to a coagulator having a packing medium accumulation layer(s)

10 within the coagulation tank.

Background Art

Coagulators are known as water treatment apparatuses for use in cases
where river water or the like, as raw water, is subjected to water treatment to
obtain city water or industrial water, or where drainage such as public sewage

15 and factory waste water is treated to meet regulatory limits. Among them,
frequently employed is a so-called upward flow type coagulator, in particular,
one having a packing medium accumulation layer in the interior of the
coagulation tank because, for example, it has higher coagulating and filtering
efficiencies and is easy to operate.

20 In such an upward flow type coagulator, a coagulant is first mixed into
raw water. Raw water bearing the coagulant is then passed through the
interibr of the coagulation tank with upward flow to coagulatively separate
flocculated flocs. In particular, within the coagulation tank there is provided a
packing medium accumulation layer consisting of small pieces of packing

25 medium with a large void ratio, through which the raw water bearing the

coagulant flows with upward flow to thereby effectively flocculate and settle the



packi ng nmedi um accunul ati on | ayer consisting of small pieces of packing 25
mediumwith a large void ratio, through which the raw water bearing the

coagul ant f st h upward flow to thereby effectively flogedisbsoasd -
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PCT/ JP99/ 02322 suspended solids in the raw water.
Referring nowto Figs. 5 and 6, description will be given of a
construction and an gperatjon nethod of the conventional upward flow type
coagul at orsuspegdeq splids g thera¥sEateShowi ng the construction of the

conventi onal 5 upward flow_{ype coaqulator,, and . Fjg..6 is a schematic
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pumping raw water from the raw water tank 12 to feed the water, a coagulant
10 dosing facilities 16, a coagulant mixing tank 18 and a coagulation tank 20.

The coagulant dosing facilities 16 includes a turbidimeter 22 for
measuring the turbidity of the raw water, a coagulant tank 24, and a coagulant
pump 28 for injecting the coagulant from the coagulant tank 24 into a raw water
supply pipe 26 downstream of the turbidimeter 22 so that a desired amount of

15 coagulant is added into the raw water on the basis of measured value of the
turbidimeter 22.

The coagulant mixing tank 18 is a container fitted with a stirrer 29, in
which the raw water bearing the coagulant temporarily stays and is stirred by
the stirrer 29 to rapidly mix the raw water and the coagulant. The raw water

20 fully in mixed with the coagulant is sent via an inflow pipe 30 to the coagulation
tank 20.

The coagulation tank 20 is a tank in which coagulative flocs containing
suspended solids which have been aggregated by the coagulant are flocculated
and filtrated and separated. The coagulation tank 20 consists of a raw water

25 inflow zone 32, a packing medium 34 and a water collection zone 36 which are

partitioned in sequence from below as shown in Fig. 6.



whi ch the raw water bearing the coagul ant tenporarily stays and is stirre

by the stirrer 29 to rapidly mx the raw water and the coagul ant. Th
raw wat er ‘ZB”@WPy in mixed with the coagul ant is sent viaPF WRow pi
30 to the coagul ation tank 20. The coagul ation tank 20
I's a_tank in which coagul ative flocs containing suspended sol ids

whi ch have been aggregated by the coagul ant are .fl occul at ed and
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per f or at ediHerisbetiwdcn dvecaccpimhedated a pluxabdity o€ smiall packiing eiediai witlflal ower
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Upon the passage of the raw water, the packing nmedium42 Is

accunul at ed bel opbhehs passageiof thergw ewatot,ithe gicking Addivun42 e upwar d
fl ow of the raw water to form a packi ng nmedi um accunul ati on | ayer 44,

wher eas a accumulated below the upper outflow prevention plate 38 with the upward flow

of the raw water to form a packing medium accumulation layer 44, whereas a

10 water flow region 45 is formed in between the packing medium accumulation
layer44 and the lower outflow prevention plate 40, with no or little substances
except the flowing water.

The water collection zone 36 is a region for collecting the treated water

which has been treated through the packing medium zone 34, the zone 36

15 consisting of a water collecting part 46 disposed immediately above the outflow
prevention plate 88 of the packing medium zone 34, a water collection trough 48
for collecting treated water overflowing from the upper end of the water
collection part 46, and an outflow pipe 50 connected to the water collection
trough 48 for sending the treated water to the treated water tank 52 (see Fig. 5).

20 The raw water leaving the coagulant mixing tank 18 flows via the inflow
pipe 30 into the inflow zone 32. The inflow pipe 30 which extends to the middle
of the inflow zone 32, and has at its tip a downward opening. An inverted
umbrella shaped baffle plate 54 is provided under the opening of the inflow pipe
30 for changing the direction of the downward ﬂoﬁng raw water to upward

25 direction. An alkaline agent injection pipe 56 is also connected to the inflow

pipe 30 so as to inject an alkaline solution, if desired, for the control of the pH of



10 water flow region 45 is formed in between the packing nedi um

accumul ati on | ayer44 and the | ower outflow prevention plate 40, with
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water to the treated water tank 52 (see Fig. 5. 20 The raw

wat er | eavthege libe aceopper shaped sludge: storageszanech® fori stoxing thafshadge, to  pi pe
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PCT/ IP9S) Ot?li&rir 64 to therelgyhsetizr’ g.;lxvdvc\:?etaenrsé the packing medium 42 of the packing
medium accumulation zone 34.

10 In the coagulation tank 20 the raw water bearing the coagulant first
flows into the inflow zone 32. First settled and separated in the inflow zone 32
are relatively large flocs among flocs formed as a result of coagulation of the
suspended solids in the raw water.

The raw water then flows into the packing medium zone 34, in which

15 micro flocs remaining in the raw water come into contact with the packing
medium 42 and adhere onto the external surface of the packing medium and
onto the inner surface of the packing medivum or is captured in the interstices
between the packing medium 42 and is separated from water. On the other
hand, the raw water flows through voids of the packing medium 42 or flows

20 through between the packing medium 42, and is filtrated through the floc layer
formed in the voids or between the packing medium, while simultaneously
micro flocs in the raw water are captured by the floc layer.

The flocs which have adhered onto the packing medium 42 or have been
captured between the packing medium grow gradually due to contact with the

25 subsequent micro flocs or the like, resulting in an increase of the floc diameter.

Then, accordingly as the flocs having a higher settlement velocity than the
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The fl ocs which have adher'ed onto the packing nmedium 42 or have been

capt ured SHerIihd, thelackwaterBeiw Hsthe Wradted witey fEbiR the upPet Hdtey th the

25 subsequent micro flocs or the like, resulting in an increase of the
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settlenent velocity than the
This upward flow type coagulator enables a high speed treatment to be
performed since the density of the coagulated flocs which have become thickly
agglomerated is high with correspondingly higher settlement speed.
Accordingly, the facilities become compact, resulting in a smaller facility area,
15 with reduced dosages of chemical agents (coagulants, etc.), and with easy
treatment and disposal of the generated sludge.
DISCLOSURE OF THE INVENTION
In the above-mentioned coagulation tank 20, however, upon the passage
of raw water, there is formed a cylindrical part which contains little or no
20 substances except the water, that is, a flow water region 45 between the packing
medium accumulation layer 44 and the lower outflow prevention plate 40. The
flow water region 45 is a region which needs not necessarily be formed from the
standpoint of the raw water coagulating treatment, but an indispensable region
as a space for fluidization of the packing medium 42 when the packing medium
25 42 is stirred and cleansed by air upon the clogging of the packing medium

accumulation layer 44.
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those fl ocsywagéy4duss odged from t he packi ng nmedi um 42 d?&rﬁ?ﬁ!ﬁ of I Qw
of raw water and further settle agai nst the flow of the rawwater and

are retained in the sludge storage zone 58, and t hen di scharged from
t he sl udge di scharge pipe 60. 5 In this manner, the suspended -~
solids in the raw water are separated fromthe raw water and settled
in the sludge sfuthg@reesss ofinvestigasionef the abovesngntionednodgulatorothef t he
suspended solid flocs, filtration function thereof for the raw wat er,
and separ presantdnyentors havefound out that dependinglomcthe@aw trater qualityhén hand,
the raw water flows as the treated water fromthe upper water 10

col | ect i oparticalazswhendhertagbisddtynef e xamwater is high, a floc blanket whighwis d
flow type coagul ator enables a high_ speed treatnment to be per f or med
si nce t he aneaggregatsf of the flessja forraed in the ahpvemeantioneddtomawathr végipn,

aggl onerated is high wi th correspondi ngly higher settlenment speed.

Accor db nglAs ngegkin &hip ﬁeﬁmtimcféxfreﬂ@méeﬁ refezsita a blanketdilkmaggregataof | ity
area, 15 wth reduced dosages of chem cal agents (coagul ants, etc.), and
wi th easy flocs floating-intheflow vater pegian, the floes bpingformed by waggulation of

DI SCLOSURE, OF THE | NVENTI ON I n the above-nentioned

coagul at i he suspended splidsia the asn water gue $0 geoagulating effeetftbe, there is

formed a cylindrical part which _contai nfalittle or_no .
coagulant. The formation of the floc blanket can be described as follows. That

is, turbidities aggregated by the coagulant becomes much larger in the packing

10 medium accumulation layer and tends to have a higher settlement speed than
the upward water passage speed within the coagulation tank. In consequence,
the turbidity aggregates (flocs) start to settle away from the backing medium
accumulation layer (although larger flocs than the opening of the lower outfiow
prevention plate are prevented from further downward settlement by the

15 presence of the outflow prevention plate), and gradually float and are deposited
on the lower outflow prevention plate to form the floc blanket.

Furthermore, it has been observed that the formation of the floc blanket
is also conspicuous when the dosage level of the coagulant is relatively high in
addition to the case of higher turbidity of the raw water.

20 The present inventors have further discovered that the floc blanket
formed on the lower outflow prevention plate has a function of absorbing flocs
which have not yet fully grown and which flow from the lower part of the
coagulation tank through the lower outflow prevention plate, thereby
facilitating the turbidity removal from the raw water.

25 Furthermore, when the growth of the floc blanket is left as it is so that

the floc blanket reaches the packing medium accumulation layer, plenty of



20 substances except the water, that is, a flow water region 45 between

t he packi ng di um accunul ation | ayer 44 and the | ower
prevention BY%?%S%%T; The flow water region 45 is a regipgﬂl’{fdgg%%eeds
not necessarily be formed fromthe standpoi nt of the raw water

coagu ating treatnent, but an indi spensable region as a space for
fluidi zation of the packing nmedium 42 when the packing nmedium 25 42 is

stirred andostseadsdihrigy flics foning the flbobhinkgt ehtérmthepiatédiogofilth packing
accurrul ati on | ayer 44. WO 99/ 58456

PCT/ JP99/ 028¢fium accumulation layelrnrétharkably degradingrthecoagalativn fiftratien
above- nenti oned coagul ator, the present inventors have found out that

dependi ng danéfien véthepackingunedivm acenmulatiomkyerrcahd leadihig o ayeremutairei t v
of the raw water is high, a floc blanket which is an aggregate of the
flocs is farpgdl ofithditinebwhenrhetparking hMedinmeaccundgtion layebcar\nolsgger n
this description, the floc blanket refers to a blanket |ike aggregate of

fl oes f§oatcoeptiflodshe Thathemwerds,afjthengrowth dfithe flobdlmgkdtas left ae)it is, the
coagul ati on of t he suspended solids in the raw water due to a

coagul at i nfunéties bf the pheking mednan wWcenmnulatien layerastilbfalbéff dne thithe bl anket
can be described as follows. That I's, turbidities aggregated by the
coagul ant kontautswithcthe flac ddanket. t s presiltygo rédver rhe fumetioe oftHespacking
|l ayer and tends to have a higher settlenent speed than t he upward
wat er pass agedisye adcumnbation layerpthareds ifxequeat need forctheseleamsing operationt he
turbidity aggregates (flocs) start to settle away fromthe backi ng medi um
accurul at i ofithepacking mediyn dcgngutlatibudayer, zesultingdpdmequentfintémyalower
out fl ow prevention plate are prevented fromfurther downward
set t | et@nt beyween cleanings, which in turn reduces the water passage operation time.
Accordingly, it has turned out that it is necessary to prevent the floc blanket
from reaching the packing medium accumulation layer in order to elongate the
cleansing interval of the packing medium accumulation layer in the coagulation
tank, that is, to elongate the water passage operation time.

15 It is the object of the present invention to provide a coagulator capable of
elongating the cléaning interval of a packing medium accumulation layer to
ensure a long-term stable outflow of high quality treated water.

The coagulator in accordance with the present invention has a
coagulation tank through which raw water bearing a coagulant is passed

20 upward to cause suspended solids in the raw water to settle coagulatively, the
coagulator comprising a packing medium accumulation layer formed by
stacking small packing medium pieces having large void ratios, in the upper
portion of the coagulation tank whose interior is horizontally demarcated by two
porous partitioh plates; and a communication device for allowing the interior of

25 the coagulation tank on and in the vicinity of the lower porous partition plate of

the coagulation tank to communicate with the exterior of the coagulation tank.



15 presence of the outflow prevehtion pl ate), and gradually float and are

deposited  woeymsfe | ower outflow prevention plate to formphfrpdas -
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7t floe b¥anket. The floc blanket is withdrawn to the exterior of the tank by use of

10 the communication device so that the flocs on and in the vicinity of the lower
porous partition plate can be discharged, thereby preventing the amount of flocs
within this region from becoming excessive. It is thus possible to prevent the
floc blanket from reaching the interior of the contact packing medium
accumulation layer and from impeding the full execution of the coagulating

15 treatment.

It is preferable that in order to ensure an effective utilization of the floc
abso.ls'pt_ion and coagulating function of the growing floc blanket, the height of
the vgpter flow region formed between the lower porous partition plate and the
pacléii;izg medium accumulation layer should be 20 cm or more, to secure the floc

* 20 blanket formation region.

f‘urthgrﬁore, at a front part of the packing medium accumulation layer
there may be provided a front packing medium accumulation layer through
which raw water is passed with a higher superficial water passage velocity than
the superficial water passage velocity through the downstream packing medium

25 accumulation layer. Thus, primarily treated water which has passed through
the front packing medium accumulation layer is passed through the packing



contact with the floc bl anket. As a result, to recover the function of the

packi ng WOPHBHH accunul ation layer, there is frequent neBGTHb

cl eansi ng operation of the packi ng nmedi um accurul ati on | ayer,
resulting in frequent intervals 10 between cleanings, which in turn
reduces the water passage operation tine. Accordingly, it has turned
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7 o 40 In the case of using an aluminum based inorganic coagulant, its dosage

level, which may vary depending on the turbidity of the raw water, may be in
thé order of 0.1 to 0.001, preferably 0.05 to 0.005 in ALT (aluminum/ turbidity)
ratio. By employing this range of ALT ratio, the suspended solids in raw water
are so coagulated as to form micro flocs of the suspended solids with dimensions
15 of100 smor Iess:_ preferably of the order of several £ m to several tens £t m.
“It is also pgferable that the c&ﬁgulation tank is provided with an
interface detector which detects the interface between a floc blanket which may
be fo;.-med on the lower porous partition plate and water lying thereon.
i Available as the interface detector are, for example, an interface meter
20 bas;(-l:.(-}n optical turbidity measurement to measure the quantity of ight
transmitted through the floc blanket and the water lying thereon to thereby
detect the interféce between the floc blanket and water, an interface meter
utilizing ultrasonic waves and an interface meter utilizing the viscosity
measurement. ..

25 It is further preferable that the coagulation tank is provided with an

outflow regulator which regulates the outflow of flocs removed from the floc
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drawoff method can be either an on-off drawoff method in which the valve is

opened and closed, or a continuous drawoff method in which the valve opening
is regulated so as to keep the interface between the floc blanket and water at a
preset height while continuously with drawing the flocs.

15 The communication device has no restriction on its construction as long
as it allows the interior of the coagulation tank on and near the lower porous
pa.rtif.ion plate to communicate with the exterior of the tank and is capable of
withqlz'j_awing the flocs from the floc blanket which may be formed in the water
flow ‘;';;g:ion formed between the lower porous partition plate and the packing

».20 medium accumulation layer, to the exterior of the tank.

Preferably, the communication dévice has an opening which extends
through the wall of the coagulation tank and opens into the tank interior on and |
near the lower porous partition plate, with the communication device being in
the form of a tubular body having the other end positioned at the exterior of the

25 tank.

Alternatively,- the communication device leads into the vessel interior by

10
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8%8 38? 5;2;89&9 3th An 8€g&g%hich extends through the tank wall of the coagulation tank
PCT/ JP99/ 0232 di um.accurul,ation,l gyer This ensures nor e,
of oot i ve | BRAdResthey tATRImTSTior o Bhdeat e wee opus BV | ds:

No restriction is inmposed agn fhe coagulant to pe dosed.tgo the raw water

as long as ke ﬁ%%%ﬁ%ﬂﬁﬁafmﬁﬁlﬁ#%& kﬁ%ﬁ’% QGQEESGQB anjontletdor aw
wat er . 5 _The coagulant c preferably be, for exanple, alum num salt
such as al uthgxterior of thetaBKe and pol yal uni num chl ori de. The opti mum

dosage | evel of t . oagul gni depends, on the nature of the coagul ant
quality ®f raw V\B.&SP sectiongl; ay; Bi‘&ﬁl? Fomm}l,caaﬁa%m@és ngniﬁmenﬂwwgsea to
a preferred value_ b ns, of ) experijrents or_the like, 10 In
the case of raRgnel %1%0 55%(#%%5@@@‘%3@8{&8 coagalation: tanis s.egwithythe

| evel , which may vary %e ending on the turbidity of the raw water, may be
in t hepeRiggrasio of thejcommuypication devicabging convenientlyosta 20%L T

(al um num turbi dity) ratio, By .enploying.this range of ALT ratio, the
suspended sol i ds THeTaW Watercapable ¢f heing trentad Hithe caagulatenofihe preseht ocs

of the suspended, so]ids wth, dinensions 15 of 10Q [err] mor |ess,
preferapl y BIventionphag po yestyictiong ony s watex spwee and wates quadity] nThe

- io present invention is applicable, for example, to raw water with a turbidity of

several degrees to 2000 degrees.

As used herein, the raw water means water to be treated which is
introduced into the coagulator. In the case of the coagulator for treating nof.
only raw water for city water such as river water, well water and lake and

15 marsh water but also the public sewage and factory waste water, the drainage
introduced into the coagulator is referred to as the raw water,
Y BRIEF DESCRIPTION OF DRAWINGS
" Fig. 1is a schematic diagram showing the construction of a coagulation
tank&f a coagulator of an exemplary embodiment 1;
20 Fig. 2 is a schematic diagram showing the construction of the
coagulation tank of the coagulator of an exemplary embodiment 2;

Fzg 3 is a schematic diagrém showing the cdns&ucthn of tﬁe
coagulation tank of the coagulator of an exemplary embodiment 3;

Fig. 4 is a graphic representaﬁon showing the result of an experimental

25 example; | |

Fig. b is a schematic diagram showing the construction of the

11



It is also preferable that the coagulation tank is provided with an
i nterface detwotogss4séi ch detects the interface between a fl oeppiraprsonziznhi ch

may - be formed on the | ower porous partition plate and water |ying

t her eon. " Available as the interface detector are, for

exanmpl e, an interface rreter 20 based on optlcal turbidity nmeasurenent to~
nmeasure the quan{i ﬁ ] %ﬁtli}e d through the floc bl anket
and t he wat Fﬂaﬁﬁy copﬁgpg BFect the interface between

the fl oc bl anket ter ultrasonic

nt rface ter t|I12|
waves and an inte c tsghelgphc- REFIR FBOVR E}ﬁﬁ‘f‘ipsg Lilﬂleement 25
It is further fera the ca | ati on tank sprowded with an
out f| ow r egUfi*d Eﬂﬁ‘ %&%@@%ﬁo@g@u@g&ﬁ"ﬁgﬂ%tﬁ =Wdocs removed fromthe
floc . . 9 WO
99/ 58456 Fig. 7 is a perspective view of an example of a packing mediumgg/ 02322

detoctor 3 ang that 1 IBLGBOMDLE Pt CARRYRNG BUTxEls SREEITION oLt Tow
he i nterface det BRRagRBIasy Sabodiumgpis Wil Bp destbe] herRinbaloRep HafroRcn s
Cecuroly pr GOt B4 Fae PROURATHIRE Arewinge {0 Asagribs specifically a3dliaanom Sefathe

packi ng nedi ma C Iatlo er and to kee e bl anket. at a
predet ermin 8&4?6%@59“ tipg) h&‘&ﬁ‘i@@@‘*ﬂ"o@bem ed to

absorpti on aﬂo coagul ating function of the floc bl anket. The outfl ow
regul at/(Sr ‘caf%®R, for exanple, an opening/ closing valve and

10 Exemplary Embodiment 1
This exemplary embodiment is an example of the embodiment of a

coagulator in accordance with the present invention. Fig. 1 is a schematic
diagram showing the construction of a principal part, i.e., a coagulation tank,
the coagulator of this exemplary embodiment.
15 The coagulator of this exemplary embodiment is constructed in the same
manner as the conventional coagulator shown in Fig. 5 with the exception that
the férmer has the coagulation tank in the form of a coagulation tank 65
equil..aﬁe.d with a floe blanket drawoff device.
< In addition to the construction of the conventional coagulation tank 20
> 20 shown in Fig. 6, the coagulation tank 65 is provided with a floc drawoff pipe 66
acting as a communication device for allowing the interior of the vessel on or in
the vicinity of a lower outflow prevention plate 40 of the coagulation tank 65 to
communicate with the exterior of the tank.  An interface meter is also
provided as an interface detector for detecting an interface between the floc
25 blanket and the water. Furthermore, a flow regulating valve 69 is provided as
an outflow rate regulator for regulating the outflow of floc flowing through the

12



10 a flowr bﬁéxl#kg valve in communication with the interfa The \-
floc - %J met hod can be either an on-off drawoff ng?ﬁ@ﬁ??z\ﬂhl ch\
the valve is - opened and cl osed, or a continuous drawoff nethod in \

A
-
\
Y

b

whi ch the val ve opening is regul ated so as to keep the interface

bet ween the floe bl anket and water at a preset height while

cont i nuous| floeidrawdffpipe §6tindntérdenk withithe interface me®e6&ommuni cati on
device has no restriction on its construction as |ong as it allows
the interior of tThedlomglrasoffpipedifidsenpiping wdich lehtendwbbrough awessel wall
partition plate to comunicate with the exterior of the tank and is capabl e
of of thelceagulation éank 66xarid has ahepehing shmediatelyhabidventhe losvekor ned
in the water flow region forned between the | ower porous partition
pl ate and t batfiew preventish platedi(ponoas partitianiplatd) 4fcthe pipet8Bsexviny toallok

t he tank. Preferably, the comuni cation device has an opening
whi ch exg enflecs to flow dutrofdhb flocdlankét fofmieddn the flawatviader repitn d5dntpans
into the tank interior on and near the | ower porous partition
plate, wi thpiédetermined sidé.i on device being in the formof a tubul ar
body havi ng the ot her end positioned at the exterior of the 25 tank.

Al ternatively, t h&‘he;mterfatmahemr 88is axeinterfdse mmater widcly eptically miensusés by
10 WD 99/ 58456

PCT/ JP99/ 028R& turbidity of theflooblamketan the wirbiditysf watkr 4id degts the t ank

wal | of the coagul ati on tank and faces the tank interior on and near
the | ower ,paiterfacp botweewtheflat blanket land water ftdme the differenes imtheltubidity.
being i the formof a tank body having an outlet to the exterior of

the tamkg The interface meter 68 issues a signal both when the interface has risen to
reach a preset high level HL and when the interface has lowered to reach a low
level LL.
Upon the reception of a signal indicative of the arrival of the interface at
the high level HL from the interface meter 68, the flow regulating valve 69
15 opens, allowing the flocs to flow out through the floc drawoff pipe 66. Then,
upon the reception of a signal indicative of the arrival of the interface at the low
level.LL from the interface meter 68, the valve is closed. When the interface
meter again issues a signal indicative of the arrival to the high level HL with
the x;se of the interface, the flow regulating valve 69 opens to allow the flocs to
.. 20 flow out.
Iz; the coagulation tank 65 of this exemplary embodiment, such a
interlock between the interface meter 68 and the flow regulating valve 69
allows the interface of the floc blanket to constantly lie between the preset high
level HL and low level LL, preventing the floc blankeﬁ from coming in contact
25 with the packing medium accumulation 1a§er 44.
It is to be appreciated that the exemplary embodiment 1 may be

13



5 The sectional area of the communication device is convenient |y
wthin a woogissasye of 1 to 20% of the sectional area of thecroPsukszti on

tank, ie. with the opening ratio of the conmunication .device being
conveniently 1 to 20% The raw wat er capabl e of being
treated by the coagul ator of the present I nvention has no B

restrictions on.its water, sougce and ter guality. The 10 present
nvent i on | Brapided anbh she inieriacs miter fox contibiiously deteching the posHanobr
several degrees_ to 2000, degrees. \ As used herein, the raw

wat er means m@rﬁaﬁet@%@ﬁ& fi@'ﬁ?ﬁ‘b‘ﬁtﬁng valve for negpfm vakve apgaing in
coagul ator. ,In the case,of the coagul ator for treating t only raw
wat er for cmtfffﬂ&gép%gd’bﬁ interfaco anetgx te contipnpusiy #Waﬁﬁgpélo@saﬂ@s to keep

mar sh wat er but al so the_ public _sewagg,and factqry waste ter, .the
drai nage the m‘i“’ﬁfﬂ"&dﬁ&bﬁ Presed I?Yﬁ\fcikﬁlﬂam%@ﬁégsr@f aF&SeHEbOBHEePEﬁN
wat er . BRI EF DESCRI PTI ON OF DRAW NGS

Fig. 1i% azsﬁﬂéarﬂhiéh(ﬁ’w‘am showi ng the construction of a coagul ation
tank of a cgagul ator _of_ apn exegl ary enbodi nent 1; 20 Fig. 2is a
schematic dﬁg@ﬂ&@)ﬁb@ﬂ?@t nstruction of the coagul ation tank of

t he coagul ator of an exenpl ary enbodi ment 2; . Fig..,3is a
schemati ¢ di agr anTiisexeraplars emthodiment isanether gzample of the,embodiment ofank
of the coagul ator qQf an exenp]ary enpodi ment 3;, ) . . Fig. 4is a
gr aphi ¢ r epthe eergrlpter BranRpTiANCA With § ?r%ﬁen&ﬁnwaﬁmweﬁgarhsazssgemm e;
Fig. 5is a_schematjc di a&ram showi ng the Qon,s'gliuction of the, .

WO 99/ 38456 diagram showing the construction of a principal part, 1.e., a coagulation tank, of

PCTrd Pg:l? !/> 02 %ﬁez coagulator of this exemplary embodiment.

The coagulator of this exemplary embodiment is constructed in the same
manner as the conventional coagulator shown in Fig. 5 with the exception that
it has the coagulation tank in the form of a coagulation tank 70 equipped with a
floc blanket drawoff device.

15 In addition to the construction of the conventional coagulation tank 20
shown in Fig. 6, the coagulation tank 70 is provided with a jacket 71 and a floc
drav;r’off 72 disposed on the bottom of the jacket 71, which acts as a
comx;._llunication device for allowing the interior of the tank on or in the vicinity
ofa i‘o*‘vfi*er outflow prevention plate (porous partition plate) 40 to communicate

*» 20 with the exterior of the vessel. The coagulation tank 70 is further

provideci with an interface meter 73 acting as an interface detector for detecting

an interface between the floc blanket and water, and with a flow regulating

valve 74 acting as an outflow rate regulator for regulating the outflow of floc

blanket flowing through the floc drawoff pipe 72 in interlock with the interface
25 meter 73.

The jacket 71 is a double-tank type container provided on the outside of

14



coagul ati on he conventi onal coagul ator; | 6.0s a
schemat’i ¢ di éﬁ&éﬂ%ﬁ%w ng the construction of the coag&éfm Kk

of the conventional coagul ator; and Fig. 7 is a perspective-
view of an exanple of a packing medium 5 BEST MODE FOR
CARRYI'-NG QUT THE | NVENTI ON Exenpl ary enbodi ments will be

descri bed hgheicahgulition ink P0)Gd éxtends mmtmmmgw%%& n
drawi ngs to describe specifically and in nore detail t he odl nent s
of the presqahki70/eThejhckeh 7T hab annﬁiem%‘ 75 danédiabdly labdvé ehe 1Gwer HRTR
10 Exenpl ary Enbodi nent 1 - I s exenpl ar"{/' enbodi rre(??t’e]it S anW

exanpl e of thieventien iplEiat4Pand communichfacHh3he bgéﬂm%cwmﬂfe ﬂbﬁgwﬁﬂﬁ'

present invention. Fig. 1is a schematic i agram show ng t
constructi ojepforPd®r | TEUSAWhéR the intefface df ERAH6E Bldrket fa¥tked in the floW'e
coagul ator of "this exenplary enbodi nent. 15 The coagul ator of

this exegpl aFated¥e .

conventional coagulator shown in Fig. wi th the eXxceptlon

former has thgcrmagubeld Mowed ko bpbrithBeb il M SutLRd s Bb iaawg%ffiﬁe% the
In addition to the

equi pped with a floc blanket drawoff devi ce.

const ruct i 0RaGet! ¥ 6 ¢HYEEHA ﬁx‘&éﬁfa@@éﬂﬂe@h&% bBiket Withia th%%ggﬂdﬁﬁ £hnid:

t he coagul ation tank 65 1s provided wwth a Tloc drawoff pipe

acting as a TePBURISANAPE: SR Virs PEheHicRytp ot tieopeifE 78! Of the vessel on

Fisk$ afi@ PehcHEE DY 1bVel dTRhE 3PBning 75, eﬁﬁr&@&éssaau
5 t hat t he

or in _ the vicinity of a |lower outflow prevention plate 40 of the
coagul ation tank Ghd flow drawbHPIHE 723 Bothddied \?@tlfé%&'i;bﬂ;rof%ixeg dt31ks0 4Y
interfgte*meter is also provi ded as an interface detectdr for

detecti Rg afoiglow tIRE Aol AR oub €o hlfiedete?mihadkitb. and the water.
Furthernore, a flow regulating valve 69 is provided as
The interface meter 73 is an interface meter which optically measures
the turbidity of the floc blanket and the turbidity of water and detects the
interface between the floc blanket within the jacket 71 and water from the
difference in the turbidity. When the interface rises and reaches a preset high
15 level HL or when the interface lowers and reaches a low level LL, the interface
meter 68 issues a signal indicative of the respective levels.
Upon the reception of a signal indicative of the arrival of the interface at
the high level HL from the interface meter 73, the flow regulating valve 74
operi;i allowing the flocs to flow out through the floc jacket 71. Then, upon
.. 20  the reception of signal indicative of the arrival of the interface at the low level
LL from the interface meter 73, the valve is closed. When the interface meter
73 again issues a signal indicative of the arrival to the high level HL with the
rise of the interface, the flow regulating valve 74 opens to allow the flocs to flow
out.

25 In the coagulation tank 70 of this exemplary embodiment, the

interface of the floc blanket within the coagulation tank 70 constantly lies at a
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an outflow rate regulator for regulating the outflow of floc flow ng )

t hrough the WO 99/58456 12 PCTNP99/02322 AND
99/ 58456 ] PCT/ JP99/ 02322
floc drawoff pipe 66 in interlock with the interface nmeter 68. N
The floc drawoff pipe 66 is a piping which extends through a vessel wall .
of the coagul ati,on tank 65, .and S _an_Qpeni i nmediat el y.above the.l oner
out f | ow prePE %tsmmﬁ%%‘BBP&’agﬁﬁéﬁ‘PP%?&ﬁ tﬁ?&?@"f‘%ﬁ% I%P’f?é’e@%e‘ggpﬂ ng
‘to allow 5 fI.oc%to fin%w out. of st he %JEOC bl anket formed in the flow

wat er regi okegehipgithe packmg medn 18¥F Hd site. The interface
neter 68 is_an inter e ter ,Mhich optically neasures the turbidity
of the floc@e ary Qﬁ%raoi dity of water and detects the

i nterface between,the floc, bl anket,.and, wat er, §r the diff nce ,i n.t he
Lurbi dicy. 10 ThibetsRBlat AR BAs S £ Set bbbt Ppple ot the GRodimene

I nterface hag risen to . reach a.preset high.level HL.and_when the

i nterfac® h&gth%%%’éamméfﬁw%%m%w&gﬁe p}'ees\e;ggnmgn%mn. Fig.31sa Upon t he
reception of a sign . indicative gf the arrival, of .the jnterface at

the high | egehempg F%&ﬂ%ﬁ%s ovEE c‘WéPW’é’E‘Pf@r%‘“P?lB@JP%’&uFSMang val ve 69
15 opens, allow.ng the flo to fl out ,t.hrough.the f] or. drgwoff pipe 66.
Then, WW@W@&e&MW%%?BﬁWPH&&@%W@ ‘P‘ﬁﬂf'é&arri val of the
'nterface at the Yavcoagulator of this exemplary embodiment is provided with a

¢+ 4 improved type coagulation tank 80 of the conventional coagulation tank 20
" 10 shownin Fig. 6.

The construction of the improved type coagulation tank 80 will first be
described with reference to Fig. 3. The improved coagulation tank 80 of the
coagulation tank 20 is a coagulation tank which discharges treated water
having a lower turbidity and has a longer cleaning interval of the packing

15 medium accumulation layer compared with the conventional coagulation tank
20. Inthe improved type coagulation tank 80 as shown in Fig. 3, the
con&ruction above the lower outflow prevention plate 40 (including an air
supp__.l‘;g pipe 62) is the same as the conventional coagulation tank 20, with the
diﬂ'e‘%ﬁce of construction lying in that a front coagulator is provided in place of

>. 20 araw water inflow zone 32 between the lower outflow prevention plate 40 of the
conventional coagulation tank 20 and a sludge storage zone 58.

The front coagulator provided in place of the raw water inflow zone 32 of =
the conventional coagulation tank comprises a front packing medium zone 82
and a separation zone 83 in the form of a mere spatial region interposed

25 between the front packing medium zone 82 and the lower outflow prevention

plate 40.
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level LL fromthe interface meter 68, the valve is closed. Wen the
i nterface WO 9988y’ agai n i ssues a signal indicative of theParTiPegsaRI2o0

the high level HL with the rise of the interface, the flow regul ating
val ve 69 opens to allowthe flocs to 20 flow out. In the
coagul ation tank 65 of this exenplary enbodi nent, such a I nterl ock

bet ween the interface neter ,68 and,.t he fl oy tegul ati.ng val ve 69, .
2| owethe i nt er f 18 ok BRSRRE Sutene B LR AT mnerfoptainer 38
in

P om com ng heins At Hevress FoFaRm e oMEicel Bart AT AR IRE AE LA eR paFbian
o 0 e e o 3rd S oSA6TRbL YA BRS eEridar T B T

S Lo B e A R
o0 SO it B0 i o i s O o
"1 b ol o skl PABRREAR et o SRR

exenpl ary enbodi nent i s another exanpl.e of the enbqdi nent of _, t he
coagul at or iplates@% and 84 S@i%ﬂ”?“’tﬂ?@"%‘ﬁﬂ&ﬁ@%ﬁ’i@"@ Pa{éﬁb‘.‘g medinm oMot i ¢

flowing out together with the raw water. With the passage of the raw water,

;4 4 the packing medium is accumulated under the upper outfiow prevention plate
10 92 to form the front packing medium accumulation deposition layer 90.

The inverted conical part 86 connects at its bottom to an inflow pipe 30
for raw water and is provided to introduce uniformly the raw water into the
cylindrical part 84.

In the improved coagulation tank 80, setting is made such that

15 superficial water flow velocity through the front packing medium accumulation |
layer 90 formed in the cylindrical part 84 is larger than the superficial water
ﬂow-' ‘velocity at the packing medium accumulation layer 44 over the lower
outﬂ_.t;'ysf prevention plate 40. To this end, the diameter of the cylindrical part
84 iéi‘ii-haller than the diameter of the coagulation tank 80.

* 20 Also, the packing medium constituting the front packing medium
accumulation layer 90 may have the same shape as the packing medium
constituting the packing medium accumulation layer 44, but is preferably
larger in size although the size can be the same.

The separation zone 83 is a region in which a space having the same
25 diameter as the coagulating vessel 80 is provided to thereby rapidly reduce the

flow rate of the primarily treated water flowing out from the front packing
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di agram showi ng the construction of a principal part, i.e., a coagulation
tank, of 10wolvessgmagul ator of this exenplary enbodi nent. - pcTAP9902322 The
coagul ator of this exenplary enbodinment is constructed in the sane

manner as the conventional coagulator shown in Fig. 5 with the exception

t hat it has the coagul ation tank in the formof a coagulation tank 70
equi pped with,a

c,.bl anket dra ff devi 5 n addltlon to the
constructi dﬁeé?“q‘i?é’cgﬂwi%ﬂ?? gw&t WB?Feh @éated ocgpntmaingdyy. 6,
t he coagul |on,tan 70 i . acket 7 and a floc |
drawof f 72 Ur?r‘f"ﬂ:@d eﬂY&Wi“’PH&I@@P%e Wﬁﬁ@ﬂsm%ﬂlé
comruni catlon d Vi ce for allow ng the interior of the tank on or in the

vicinity wateTower outfl ow prevention plate (porous partition plate)
40 to conmuni cate 0 ,w,th, the exterior, of the yessel The coagul ati on

tank 70 is furt heht the begippingeft *MHW‘? efaFewater, the mmue an
i nterface (Elﬁtecto f or detefg‘l)n a nter ace between the floc

bl anket Sandlegatia the X3y water “Pl%(ﬁ/!nﬂ‘%@m g modiuza layer9Q arg) as an
outflowrate r regul ati t he outflo of floc bl anket
f1 owi ng th %ﬁrets!el ‘bEOCQsagg’gq ecﬁog & packingmadiuze in gpel apmanner thatace

25 nmeter t 71.is a double-tank type contai ner
provi ded oﬁhpﬁeadg\gpg ogto the s ace otk e packing medium and cover t ﬁp urface. 14
WO 99/ 58456

PCT/ JP99/ 02322  Once the minuteflocs staxhioaghere to theguefacaofthe packing a t ank

wal | of the cQagul atio
# 4 me u%n, &e suq)sequent micro flocs not only adhere to the unadhered surface of

10 the packing medium for capture but also collide with the adhered flocs on the
packing medium which are themselves adhesive. In this manner, contacts
among the micro flocs are advanced more quickly, so that the floc layer on the
packing medium gradually grows.

Although due to a relatively strong adhesive force of the micro flocs on

15 the packing medium at the start of the adhesion the micro flocs are not disclosed
easily, these micro flocs are dislodged by the sharing force due to the water flow
of th;e" .raw water when these micro flocs gradually absorbs the following micro
flocs aﬂnd then gradually become coarser. Even the micro flocs which have been
dislo?:lé:éd before becoming so coarse, if they has grown to certain level more in

»20 size, would be deposited at a site where water flow rate is slow in the packing .

medium ~layer: 90 or on the rear sides or the internal voids of the packing
medium which are not influenced by the water flow.
Accordingly as the capture of the suspended solids in the raw water
progresses, a diversity of floc group including micro flocs adhered on the surface
25 of the packing medium and coarse coagulated flocs having a higher settling

velocity are retained in the front packing medium accumulation layer 90.
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tank 70. The jacket 71 has an opening 75 i medi ately above the | ower

outfl ow WQP%sBdsa i on pl ate 40 and communicates via the op@RTAYINGB3ZZ t h
the fl ow water region 45. Thus, when the interface of the floc

bl anket formed in the flow 5 water region 45 rises and reaches the | evel
of the opening 75, the excess sludge (floc) blanket is allowed to

that t ﬂ?fﬁ'ﬁ%ﬁ%ﬁ%‘ 46 vR08 BBl Elide viﬁ“{ﬁ‘ﬁ‘f o i%%s%%?egihaeﬁﬁ%t?aﬁehso
Lo I Nt . { etmw il <
fi &fgfﬁbi?ﬂ%ﬁ?ﬁ%ﬁg 3 A Ayt &E"“ﬁﬁ%‘%@%‘%ﬁ#ﬁ'ﬁﬁﬁeﬁﬂ Bt ke denogition th

] ' . T
| ntorf ace. mEhe s e BReS IR raN AR AR SR il canisedbe (e
turbidity of, the flac blanket and the turbidity of water and detects the
interface bSeRASHE cﬁ%@ﬁ?% tuWﬁ’#n the jacket 71 and water fromthe

N O e e TN e e
2 b Srtad 2o . T SRRl 45 Bl ot e
o o S ok ARLAARE ey, 5o ki b i
08 0| e Sk S 0 B ik, R 80 Rndo
o L g Bl ofs RSk e SRR BLRELEE, o
el ot o e Oy, ARG ol R B agov e
10 O, e RS AR5 e G kbR v,

99/58456 90 is filled with the coagulated floc group which has become cogr%-re/, ‘;ag 9’1/110a2 322

short time, the coagulated floc group is separated from the packing medium
accumulation layer 90, spurting upward from the upper outflow prevention
15 plate 92.

Since the flow rate of the primarily treated water which has been caused
to fléw out from the packing medium accumulation layer 90 is rapidly reduced
in the separation zone 83, the coagulative flocs having coarse particle
diaéiers and larger densities are separated from the flow of the primarily

». 20 treated water, the majority of which passes through an annular space 96 of the
stafic state between the coagulation tank 80 and the inner container 88 and
settles, and then reaches the sludge storage zone 58 and is stored as settled
sludge. |

Accordingly, during the passage through the front packing medium
25 accumulation layer 90, a large part of the micro flocs formed in the coagulant

mixing tank 18 and in the inflow pipe 30 becomes coarse flocs and is settled and
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predeterm ned position in the vicinity of the opening 75 and is prevented

from woRs4ag t he packing nedi um | ayer 44. - EXepaiTanrys/02322
Enbodi nent 3 This exenplary enbodi nent is a yet further
exanpl e of the enbodi ment 5 of the coagulator in accordance with the
present invention. Fig. 3 is a schemati c di agram show ng t he '

construction of a principal, part, i.e., C ulation tank,, of the
coagul at or WaFﬂYeéID’é}ﬁWpﬁgﬁﬁgﬁ{?Sﬁﬁ‘? m.:gsaresult.o%&s,%@wmfat or of
tank 80 of TRPeBaRYERNBHuHI BHGAID: t5rted Hates WG HRS rehapis 10 How in |
The construgtion_qf the.inpyoved,type cpa ation tank 80 will first be
descri bed wf 4@93%@#?5243%%&?%&369%%“@3% means that 8dage ¢ he
coagul ation tan Gﬁg S coagul.ation tank whi ch di sgharges treated water
having a | ob@yt afdloss yp the B g%?@@@?"%”é’&rﬂl’ﬁﬁ"' f2rval of the packing

15 nedium accu ation | gyer conpared w th.the.,conventi onal coggul ation
tank 5 20. | Pﬁé%ﬁ?ﬂ%tﬁéa&ﬁ%%f@g‘(ﬂ&%l ow@&nwﬁe@agﬁmgmﬁl Fig. 3,
t he constructjon aboy he | ower . outfl ow prevention plate 40

(i ncl udi ng mumulatmnnlaygn%& epﬁ%s%)vei fioqsr?\@ﬁ@hﬁ%aﬂgze@w& cogrEsein thaal

coagul ation tank 20, with the . Jdifference of constructio yi.ng jn that
a front coapaskingmediugm acqureulationiayer 99 are from fime, §o m%&ﬁmne 32

bet ween the | ower outflow preyention plate 40 aof. the onvent i onal
coagul at i onemtzaineroby e W Tué@i@ F&Eﬁ%"ﬁ%ﬁ%“ﬂ nout the need for anyhe front
coagul at or proyvided, in ace of the raw water inflow zone 32 of t he

n.p.
convent! chamegbanicahdi Bﬁl@e‘@&ﬁpri ses a front packi ng nedi um zone 82
and a-separation zone_83.in the formof ., re, spatial. regi.on interposed
25 bot Wdbn ¢ he 1 roMOTBEL. FHILHGRF BRY SBARALOCARE SRETALARS Tgmasgihie b

prevention

always keep the floc coagulation and adsorption capacity of the packing medium
accumulation layer 90 high, with little or no possibility of clogging the packing
medium accumula.tion 90. Furthermore, there is no formation of the floc
blanket, and even if it is formed, it would be dispersed by the higher flow

15 velocity of the raw water.

Therefore, in the case of the coagulation tank 80 of this exemplary
emb;fdiment as well, the floc blanket will be formed on the outflow prevention
plate_: 40 provided above the separation zone 83 in the same manner as the
exerxi;‘liéry embodiments 1 and 2.

* 20 Thus, this exemplary embodiment is provided with a floc blanket
drawoff device similar to that described in the exemplary embodiment 1.
In order to withdraw the flocs from the floc blanket on the outflow
prevention plate 40, the coagulation tank 80 is provided with a floc drawoff pipe
98 serving as a communication device for allowing the interior of the
25 coagulation tank 80 above and in the vicinity of the lower flowout prevention

plate 40 of the coagulation tank 80 to communicate with the exterior of the tank, -
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pl ate 40. 16 WO
99/ 5856 WO 99/58456 _ PCPCIIBIH/0INI2 2
The front packing nmedium zone 82 is forned in an inner container 88

having at.its uppér portion a cylindrical part 84 and having at its | ower
portian an inverted conical part 86 continuous with the cylindrical

b packi ng A Wit FtePtck Gftec 30D 8AiRer R U ARerioR dilall {opdefpctin O 00
portion andtthg wﬁ,rpﬁégd,ou f b%cblank toatn&&?e%ltwq gg&gg& %ﬁghﬁg‘g“

provi ded wi orate ow preven I on

O i PR SRR P forr%h@ﬂagh%ﬁe;ommﬂ
e A A P bl w7 E1

I nverted con art e?raw‘d)nnects at its bottomto an i nflow pipe 30
for raw Rat dPUEEH F) ded to introduce unlforrﬂytherawvvater into the

Ctiting o mEiSret sﬁ@ﬁ’ g dravyaf? pine 8 1 Db R PR RbhE o Pbéaliall
part a4 15 PRRE P4 PUASPHIRR AP Fnd pap %@%ﬁﬁg%ﬁ?ﬁﬁ%@%% toyet}
breventi on RBHEw aFevBiph BB, ch eTHTBR beEng o alom the SRH 'é?%gw of

the floc blanket of the flow water region 45 into a predetermined site.

P

v

10 The interface meter 100 is an interface meter which optically measures
the turbidity of the floc blanket and the turbidity of water and detects the
interface between the floc blanket and water from the difference in turbidity.
Both when the interface rises to reach a preset high level HL: and when the
interface lowers to reach a low level LL, the interface meter 100 issues signals

15 indicative of the respective levels.
Upon the reception of a signal indicative of the arrival of the interface at
the high level HL from the interface meter 100, the flow regulating valve 102
open:s',__ allowing the flocs to flow out through the floc drawoff pipe 98. Then,
upozikixe reception of a signal indicative of the arrival of the interface at the low

. 20 level LL from the interface meter 100, the valve is closed. When the interface
meter 100 again issues a signal indicative of the arrival to the high level HL as
a result of the rise of the interface, the flow regulating valve 102 opens to allow
the flocs to flow out. |

In the coagulation tank 80 of this exemplary embodiment, such a
25 cooperation of the interface meter 100 and the flow regulating valve 102 allows
the intexface of the floc blanket to constantly lie between the preset high level

21



84 is smaller than the dianeter of the coagtjl ation tank 80. 20

Al so, the packbngsgeei um constituting the front packing nedi upct/apesn23zz -,
accurrul ation |layer 90 may have the sanme shape as the packi ng nmedi um

constituting the packing medi um accunul ation |ayer 44, but isS preferably -
| arger in size although the size can be the sane. The .

separation zone 83 is, a lon in which a spage haying he sane 25
di amet er asﬁ@@o‘&&tﬂ%ﬁiﬁ&?@@ﬁ%t%%%%iﬂﬁg Bpﬁﬁmeﬂﬁﬁpdl y reduce
t he fl ow r%e,of the&rirrarily treated water flowi ng out fromthe

front packi gcumulation layer 17

WD 99/ 58456 . . . . .
PCT/ JP99/ 02322 It is to beneted that this exemplary ombodiment max be prgvided with

coagul ated f| ocs entrai ped by, . the primarily treated water is

hydr aul i cal itheflosr davig hawng thggackaf in the shmemasaeras the exemplary

At the beginning of the start of passage of the raw water, the m nute 5
f1 ocs i n5t hembadimensd2.f | owi ng into the front packing nmedium|ayer 90 are
caught by the "bl ockage effect of the packing nmediumin such a manner that
they adhere onto tindhe@aboxeexemplawy am di t9r8, £he flogs srhich have beene.
Once the mnute flocs start_to adhere to the surface of the packjng

nedi um t he cousedtefiaw mtbepa@@ggmdlmwameieél%lawné%wamg surf ace

of 10 the packing nmedium for capture but also collide with the_adhered
f1 ocs on t heontact with the packing medium and are captured on the surface and in the

#* 4 voids in the interior of the packing medium, and interstices between the
10 packing medium, Part of the flocs which have been captured by the packing
medium absorbs micro flocs which have subsequently flowed in, and grow into
larger flocs.
When the flocs grow to a size having a settlement velocity higher than
the water passage velocity in the packing medium accumulation layer 44, e.g.,
15 100 to 1000m/day, they starts to settle. However, if the opening of the lower
outflow prevention plate 40 is 2 mm for example , then flocs larger than 2 mm
are frevented from settling further down through the lower outflow prevention
platé .,40, and float and are gradually deposited on the lower outflow prevention
plat"é';ézo.

20 The floc layer which has been deposited on the lower outflow prevention
plate 40 results in a floc blanket when it reaches a certain thickness. Micro
flocs which have newly flowed in from the separation zone 83 through the lower
outflow prevention plate 40 collide with the floc blanket and are absorbed
thereby, resulting in growth of the floc blanket.

25 As a result, very little micro flocs are allowed to reach the packing
medium accumulation layer 44, elongating the time taken to reach the limit of
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packi ng nmedi um whi ch are thensel ves adhe5| ve. In this manner, contacts
anong the ni Y@MP8Y8& are advanced nore quickly, so that the PCIIPPURZ on
t he packi ng medi um gradual |y grows. Al.t hough due to a
relatively strong adhesive force of the mcro flocs on 15 the packing
medi um at the start of the adhesion the micro flocs are not disclosed

easily, thegge '%hfﬁlaltfy'&ﬁﬁ EapHiciyUf3Re mmc%?gﬁ%% {,ﬂ{‘ﬁ GHQﬁ& %s’or bs

wat er fl ow he raw wat er "when t'hese | ocs gradual

the foll ow H&%‘h f P Vﬁﬁfé gg.u% he
mcro flocs IC ave ueaé:n Erlsfe@tg?g chlgae‘g glrdé ecom sg&gg&?’%gﬁw
they has gr 1dhl ;‘Fg,wr \mw ed at a
site where \ji‘/}(g(S gﬁ %&\}t‘rﬁatee%\é& Woﬁnﬁh{éhlg%%géufﬁew &1&? %Q@yéé’r 90 or
on the rear &Uk:ﬁ? eﬂﬁﬁﬁi i ch
are not i nf u%%%g%i% tﬂ%ﬂé\%ﬁ%&@ihﬂﬁﬂ% m ﬂccor‘gaﬁmmqggpf%h
capture g % ﬁ‘ d solids in the raw water pr ogr esses,

di ver5|ty o] oc group including mcro flocs adhered on the surface

3fe| berth e St o A B the RAELE0 W RiBfonks 1155 4 B fiﬁﬁ?&ﬁ‘e%set%@s' "
PCT/ JP99/ ozg'ﬁx\%g %g%ﬁ%?ﬂ? use of the floc drawoff device in grder;to enguze Hhatihe
1 41 R Oos g s PR EO R FRORBAFS) 1L

advancenent eposition o

vat er pas $1ng t hengiH0the il exfsfdtiCofithS floc drawoff device for the floc blanket

" 10 differ depending on the water quality of raw water or water passage velocity,

»)

the sectional areas of the floc drawoff pipes 66, 72 and 98 are ordinarily in the
order of 5% of the sectional areas of the coagulation tanks 65, 70 and 80. Also,
the connection of the floc drawoff pipes 66 and 98 are made at positions in the
range of 15 to 50 cm above the lower outflow prevention plate 40. The opening

15 75 of the jacket 71 is formed such that the weir height lies in the range of 15 to

50 cm, with the opening area of the opening 75 being of the order of 5% of the
sectional area of the coagulation tank 70.

. The floc drawoff pipes 66, 72 and 98 may have free destinations, and
theyf;ﬁay be connected to a sludge discharge pipe 60 for example.

-, 20 The conventional coagulation tank 20 having no floc drawoff device for
the floc blanket needs a longer time for the gravity settlement concentration of
the flocs (sludge) deposited on the lower outflow prevention plate 40, since the
flocs are air stirred by air supplied by the blower 64 upon cleaning together with
the turbidity deposited on the packing medium accumulation layer 44 and is

25 discharged by the sludge discharge pipe 60 with the state of mixture with the

water having a lower turbidity concentration.
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deposited floc group to spurt upward. 5 The spurting phenonenon
of the floc gvoegssases an effect of fractionating t he speCT/@Rpoese -,
group. That is, the snmaller floc particles are raised upward due to
the flowrate of the raw water, although once they conme in contact with

t he upper packi ng medi umthey settle there. On the other hand, the coarse -

b e i S
cccuru v SR 38 SR i el Sl el ik
separ at ed f%ﬁ]ﬁ?’%k% %&?Misﬁweme? vﬁfé’gﬁ%ltgtap&ﬁe%é@f'@? pggs,;ag,epyﬁqpq?l _
the 1 ow a0kt CORERERE HpFR) 4 Fo J0BHS 400U s 6 HBA" signiicantivamproved (o
" the. SbpaPRGERTTHG PEbeThR It bae I, etEie TRt caDr TP S h e° phkievedo

di anmeters and |l arger densijies are separated fromthe flow of the primarily
20 treat edrﬁ‘ﬁllﬁif}e?ﬁ&rﬁﬁ} i9aMeRYni ch passes through an annul ar space 96
of the static Sai e beltvveen the coagul ation tank 80 and the inner

cont ai ner s&xpgyment %‘éﬂﬂ s, and then reaches the sludge storage zone 58

The passage t hr oulReHowins SxRSTERPH RS drEried 98t o eriliartiarocty of tan. o
! f ' fl f - o »,
555 T, b A e P coue i S

10 experimental apparatus having the following dimensions was prepared with the

same construction as the coagulator of the exemplary embodiment equipped
with the coagulation tank, while conventional example experimental apparatus
was prepared with the same construction as the conventional example
coagulator which is provided with the coagulation tank having the same

15 construction as the coagulation tank 80 with the exception that it is not
provided with the floc drawoff pipe 98, the interface meter 100 and the flow
regxil’ating valve 102.
Spec_iii'icﬁtions of Experimental Apparatus

coag’hﬁnt mixing tank 18
™ 20 dimensions made of polyethylene with 1m8 capacity
stirrer 0.4kw x 1450 rpm
coagulation tank 80
dimensions 1,600 mm dia. x 5,100 mm high
material of body SUS 304

25 front packing medium accumulation layer 90
dimensions of cylindrical part 1,100 mm dia. x 500 mm high
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19 WD 99/ 58456

PCT/ JP99/ 02320 99/58456  separated in the sludge storage zone. PERIARIV233Y ¢
of this, the anount of suspended solids in the primarily treated
wat er whi ch has been nmade to flow in the packing nmedium |l ayer 44 is
significantly reduced. This means that a | arge part of flocs in the

primari|y treated gl MoBinthCr O f bfitfdrical’body of 10 maPdfa @%'lﬁgt ed

superficial velocity wthin the pacKing nmedi um accumul a er 90,

the coagul ative flocs which has begghge GP%%réﬂylEH@ofO.Sg speeid %%[v?@dl um

accunul ation | ayer 90 are fromtine to tine di sl"odged an I ned

by the wat ergol it Bk{rfn | ; for any nechanical
élew ce.éyll%% eahdh é%%#%t}t;&ﬂ\%}t ou

di sl odgi ng Accor t any special cleaning

operations it is %fgﬁg%ki ng@r%ﬁm' KM%WM'%& on and

adsor pti on capaci I um acc on lIayer 90 hi gh,

Sccunul aPi on 90, Furthermor et her copas SEPpRBrHAAEADRE 0,97 st Blavity
bl anket , g it - han | ]
15anvgI OC?tngo%}éfpﬁgﬁorngr%x{etﬁﬂ%te 4 Wil ﬁ%ﬁg#@% %@P@éﬁtﬁgeeeégé%@eﬂ thgw

CPaguL At o7 HealbetfinbUe OO0, 250 mm dia. 3% RE EHiAP b e bUE 11 OC

bl anket wil | on the outflow preventio 407provi ded

above the S‘iﬁ?%rgi.egt_ﬂefe%ﬁlﬂg?’ in thq:ﬁﬂlj%@t ight Atethdd exenpl ary

enbodi ment s | scexenpl ary enbodi nent is
provi d?f,.j Wth a fhag,PiR0%$pared exemplary embodiment experimental apparatus

kg

" 10 and conventional example experimental apparatus, test operations were carried
out under the following treatment conditions. Note that this experimental
example was an example of the case where the water for city water was
produced.

Treatment Conditions
15 raw water quality average SS = 300 mg/ litter

flow rate of raw water 410 m3/day

"+ raw water velocity 8.5m/hr
’ ~ coagulant polyaluminum chloride (PAC)
«:- PAC dosage level = SSx 0.5 mg/ litter
-, 20 target quality of treated water : treated water is to be utilized as city

water; SS = 5 mg/ litter or less

In the raw water treatment test in accordance with the exemplary
embodiment experimental apparatus, the experimental results shown in the
25 graph (1) of Fig. 4 were obtained. This experimental results revealed that the

treated water of SS 5 mg/ liter or less was obtained for about 500 min. of
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drawoff device simlar to that descr:i bed in the exenpl ary enbodi ment 1.
In order to WQ#4s4s6 the fl ocs fromthe floc bl anket on the oPCTAURSS02322 -
prevention plate 40, the coagulatiori tank 80 is provided with a floc

drawof f pi pe 98 serving as a conmuni cation device for allow ng the
interior of the 25 coagulation tank 80 above and in the vicinity of the™.
| oner fl owout prevention pl ate 40 of the coagulation tank 80 to
conmuni cat eow$qﬁ% Sterior of the tank,

20

PCT/ JP99/ 02322\/\0 fgéﬁg%g%n‘&a'(ﬁ’ttﬁea&ﬁ“ﬁ%%ﬁf in.aecprdance wish the copgentional

bl ekt and SRS CRPTIARTAL Aihsptug om, the Pilel Hand ERpemanEa) rapulis ve 102
Frocs 1 oui RloPHrimeHphie) b B 4 Sbrsiobtiiae. ofhiq Srpmrimental meswlts zgealog
whi ch e enTAust SR oncentzation g eated walsr Hecamie, 59 ob AT 0B MOBGUIGH] has
Ehe b pe. ostRbF AP, Of BbART 150 FHE- 1Y Borationtim®- out of | the floo bl anker
Pt er'face metor 140 Ho Bk eRm iR et SXRR AL repulte dhecongulatpret this t ne
S b O RS e A
Lurbi dity, overa msinloNBer pbiiGa of bihd Shen dofsparbd with Hhe ofvetional 0" ' ©V!

10 coagulator.

According to fhe present invention, the communication device is
provided which allows the interior of the vessel on or in the vicinity of the
porous partition plate of the coagulation tank to communicate with the exterior
of the tank, whereby the floc blanket which may be formed in the water flow

15 region between the lower porous partition plate and the packing medium
accumulation layer is drawoff via the communication device from the tank
inteﬁor to the tank exterior during the water passage of the raw water, thereby
elong_-éting the cleaning intervals of the packing medium accumulation layer,
and if the same time ensuring a stable outflow of the high quality treated water

> 20 over a longer period of time.
[Industz:ial Applicability]
A coagulator of the present invention is utilized as a water treatment
apparatus for use in, e.g., the cases where raw water such as river water is
treated to produce city water or industrial water or where waste water such as

25 public sewage and factory waste water is treated to meet re gulatory limits.
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interface lowers to reach a low |l eyel LL, the int"erf'ace neter 100 i ssues

signal s 15 WRIPYMI6 e of the resplegHtgv .BEFN POEQRIY03322
{

reception of a signal indicative o he interface at
the high level HL fromthe interfa Lheifl ow regul ating val ve

102 . opens, allow ng the flocs toflowout t hr ough—the—ftoc drawof T

pi pe 98. Then, upon the reception gi gnal indic ﬁum‘“uﬂmnmu
arrival of the interface at the low 2 evel LL fromtﬁ“l“

100, the valve is closed. Wien the interface met er 100 Ggdi n™i s8ue% a
signal indicative of the arrival to the high level HL as a result of

the | : o5 t 11 owb detiftor Hiing Yok it co?gﬁ#ﬂ‘ﬁ% R LAT d
The Tl ow r cORASIHE S boagiliH f psip QRPN Ld e aubfpd i SR 1R B Faterc,
tzi const ant ly M@ﬁgéﬁg&fa@@d Bl friidey , @a?@c&fé{ﬁlltor comprising:

PCT/ JP99/ 02322 apacﬁ%%gfﬁ%o tuﬁx“ﬁ!atihh’la%refé?ﬂfeh"b% s'ttacf orggn?e_@chl the

packi ng nmedi um

covi oo navi A5 G PERE e Y R B i38e i peron f Mo Bt “‘“‘_’LI
» tank whobe'iBferiRAE hoHBARALY by TR 10WEF Bha uppef niesh Hothef %(sm\)/\@ ch

have been
. s partition plates; and

4
v

" 10 a communication device for allowing the interior of said coagulation
tank on and in the vicinity of said lower porous partition plate of said
coagulation tank to communicate with the exterior of said coagulation tank;
and wherein

upon the passage of raw water, a floc blanket which may be formed in a
15 water flow region formed between said lower partition plate and said packing
medium accumulation layer is withdrawn from the tank interior to the vessel

exterior by means of said communication device.

2. «q‘ A coagulator according to claim 1, further comprising a front packing
.. 20 medium accumulation layer which is disposed at front part of said upstream
packing medium accumulation layer and through which raw water is passed
with a higher superficial water passage velocity than the superficial water
passage velocity within said upstream packing medium accumulation layer, and
wherein
25 a primarily treated water which has passed through said front packing

medium accumulation layer is passed through said upstream packing medium

_—
This Sheet Has Beeq
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R |
caused to flow into the packing nedi um accunul ation layer 44 conme into
contact with womepssssi ng medi um and are captured on the surfageTardnzsz he,
voids in the interior of the packing medium and interstices between the
10 packing nedium Part of the fl captured by the .
packi ng medi um absorbs mcro mnmsubsequent ly flowed -.
in, and grow into ar ger floc !m“mm “ Wien the flocs grow to
a size having %F“é’é'td@lm){/e | ocity hi*gher % hdh t he wat er passage

velocity in the packing nediumaccunul ation |ayer 44, e.g., 15 100 to
1000n day, they starts to settle. However, if the opening of the |ower

outfl ow preveption plate 40 is 2 for . exa then flocs,larger than 2
nm ar eg'pr eve‘g't ?ﬁ%‘@f’?ﬁgﬁdmf‘%ﬁ%gr% ?0 F SORBTISIRE | ower

outfl ow prevention | oat d, are gradual ly de 03| ted
on the |lower outfl qum%qﬁ%é?pctor W?“‘g%&? &ace betweenmny floe

| ayer which een d 05|t on t e | owe outflow prevention Iate
40 resul t & i m ‘f*é'ag@ﬁ‘i lowerporoys partition plate amlmater
fl ocs which ye warovved |nfromthe separation zone 83 through the
| ower 12 eBpevent ion plate 40 collide with the floc bl anket and
are absor bed thereby, resulting in gromh of the floc blanket. 25

As a result, very little mcro flocs are allowed to reach the packing

madlumaccurrulatlonla er, 44 | opgating th taken to reach the limt
of A coggulator according to ¢ anng }urgfeggcompnsmg

o an outflow regulator which regulates the outflow of flocs drawn off from

hd

L

10 said floc blanket by way of said communication device, in interlock with said
interface detector, and wherein
the outflow rate of flocs is regulated by said outflow regulator, in
response to the position of interface detected by said interface detector, whereby
the interface is kept within a predetermined range.

15
5. A coagnlator according to any one of claims 1 to 4, wherein
- said communication device is provided with an opening which extends
’ thr._b-ngh a vessel wall of said coagulation tank open into the tank interior on and
in tile vicinity of said lower porous partition plate.
o 20

6. A coagulator according to any one of claims 1 to 4, wherein said
communication device communicates with the tank interior by way of an
oper_xiné which extends through the coagulation tank wall to open into the tank
interior on and in the vicinity of said porous partition plate, said communication

25 device being in the form of a tank body having an outlet to the exterior of said
coagulation tank.
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medi um accunul ation | ayer 44,
T+aw water into the coagulation tank 80 w ||

to grow on the |lower outflow invention plate 40 to

the turbidity capture capacity of t%e 5%?

2322
ing -

al t hough continuation of feed of the

the fl oc bl anket
ncrease its

alkggs

t hi ckness, reaching the packi ng nedi um accunul ati on Yayer 44 5 sooner or
| at er. Thus, in the exenplary enbodi ts 1 to 3, excess
flocs are drawn off fromthe floc bl anket by pgise of the floe drawoff
device in order to ensure that the floc bl anKet cannot reach the

packi ng nmedi um accunul ati on | ayer 44.

Al t hough the di nensions of the

floc drawoff device for the floc blanket 10 differ depending on the water
quality of raw water or water passage ve ity, he sectional areas
of the floc drawoff pipes 66, 72 and 98 ordi nari n the or der

t he range of 15fto 40 cm abo he | ower
The opening 15 75 o ‘
lies in the range of 15t

opening 75 being of the o

of 5% of the sectional, arsg
t he connection of the[floq

of 5% of the

dr awof f Ripes éG an

j acket 7T Ts forned

and 80. Al so,

e at positions in

pl at e 40.

h that the weir height

e opening area of the
sectional area of the

coagul ati on tank 70. The fLo6c drpv®E8 pipes 66, 72 and 98 may
have free destinations, anjd t he y be fonnected to a sludge
di scharge pipe 60 for exagple. 20 The comvgnti onal coagul ation
tank 20 having no floc drawoff degwi ce™or - te ™ Toc bl anket needs a
| onger”time for the gravify s | ement cogcentfati on of 'ESEB
_
tﬁ: o o sl 45 INTERFACE
mﬁ: AL x METER

————1
i

——66

i —-——-———>
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the fl oes (sludge) deposited on the lower outflow prevention plate 40,
since the wo9d/ssases are air stirred by air supplied by the PCDURS9/02322upgn -

cl eaning together with “ the turbidity deposited on the packing nedi um
accurmul ation layer 44 and is 25 discharged by the sludge di scharge pipe 60
with the state of mxture with the wat er having a IOWQD turbidity .
concentrati on. _ 23

WD 99/ 58456 _ PCT/ JP99/ 02322
In the coagul ati ng vessel of the exenplary enbodinents 1 go 3, on the

ot her hand, the flocs which are discharged-fromthe fl oc”drawff device for
t he fl oc bl anket has a higher settlenent velocity than the water
passage vel ocity of the coagul atin essel, e.g., 100 to 1000 m day,
so that significantly inproved 5 con ration perties in the gravity
settlenment concentration are achieved to regul t i asi er sludge
treat nent. Exper | nent al Exanpéﬁ5 / ) The | om ng experi nment
was carried out to evpluake the ef ts of the coagul at or of the
exenpl ary enbodi nent 3- rst, the”éXenpl ary pesblodi nent  TU ®xperi ment al
apparatus having the foll prepared with the samne
construction as the coagyl anQr of the exe ry enbodi nent equi pped

wi th the coagul ation tanlk, whi™e convep#i ona npl e experi nent al

appar at us '

’ 4

LN

'/73

INTERFACE
METER

e

. S Ny S Nt et et b
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il

was prepared with the sane construction as the conventional exanple

coagul at or whyglomsgaspr ovi ded with the coagul ati on tank havi ng porgpssems?2z 15
construction as the coagulation tank 80 with the exception that it is not
provided with the floe drawoff pipe 98, the interface nmeter 100 and the

flow . regul ati ng val ve 102. Speci fications of Experi I
Appar at us coagul ant m xing tank 18 20 di nensi ghs
made of pol yethylene with 1n8 capacity 46 stirrer 0. 4kw
X 1450 rpm coagul ation tank 80 ( di mensi ons 1, 600
mm dia. x 5,100 mm hi metgrrat—ef bod 48)S 304 25 front
packi ng nmedi um accunulfati oph | ayer 90 '—T di sions o 5@I I ndri cal
part 1,100 mmdia. x 500 nm hi gh
24 WO 99/ i —
PCT/ JP99/ 02322 ‘ cylindrical body of 10 mm
dia. x 10 mm |l ong g made of pol ypropyl ene
of 0.97 specific gravity downst r eamppack néaedi um accunul ati on
| ayer 44 padki ng i um 4 mmdfa. x 10 nmlong cylindrical
body 5 made of pol ypropyl ene of 0.97
specific gravity - 4~—44
/IOO
HL 34
o L i s —~45 [INTERFACE
.. N ...:-:.."'.:.'.::..I‘ ~. 0. :.".E:':: :o ' -—-—-1
R T ] METER | |
62\40 1
- NN N \/ :
I
83 —~9O8 1
(oo |
8 R
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96—
94—
86 82 y
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| ower outflow prevention plate 40 2 mmin openings, stainless steel

openi ng rati o pcfPesifesz2
transmitted |ight method Using the prepared

floc drawof fwBigg}%gbB

i nterface neteéer

250 mmdia. x 2 pcs.

made

-
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exenpl ary enbodi ment experinental apparatus 10 and conventional exanple-
experinmental apparatus, test operations were carried ougy under the
follow ng treatng -t n f f , exanpl e
was an exanpl e of the case where tthe water Ifor city water Wé}
pr oduced. It eat nentt Condi ti c}ns 15 raw water qudlity aver age
SS = 300 ng/ litjer I fil ow rate,of~raw water 410|n8/ day
raw wat er vel ocity 8.9 m hr i —coagullant
pol yal umi num chl pri de (PAC) ! P~ | PAC dosage
| evel = SS x 0. 5§ ng/ Iitt{er 20 | qual ity of treated water:
treated water isjto be utjilized ad city terj_; SS=5|Qy/ litter or
| ess TR TRg Taw Watf €r Tréat Ment 1 estadl accor ce with the
exenpl ary enbodi ment experi gental apparatus, ftiRg expefinental results
shown in the 25/ graph (i1) of Fig. 4 werejobtained. TR s experinmental
results reveal edf that thd tdeated wajer of S$ 5 h | fter or |ess was
obtai ned for abopit 500 niln. of ' ! I %
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WO 99/ 58456

PCT/ JP99/ 0730 99/58456 operation tirme. In t hePTHITREFE
treatment test in accordance with the conventi onal exanpl e
experifrental apparatus on the other hand, experinmental results shown

in graph (2) of Fig. 4 were obtained. This experinental results reveal ed

5 that the SS concentration of treated water becane SS 5ng/ liter or nore
after the el apse of about 150 min. in operation tine.

As can be seen fromthese experinental results, the coagulator of this
exenpl ary enbodi nent ensures a stable outflow of high quajity trkated wat er
over a nmuch | onger period of tinme when conpared with the nvent fonal . 10

coagul at or. According to the present inventfjffon, the

comuni cation device is provi ded which all ows e ifhteriorjof the
vessel on or in the vicinply df the porous partiti of the
coagul ation tank to commupReatle with the exggrior he tank

wher eby the flog bl anket ichH may be forme@lin the water fNow 15 region
between the |l o orous partiftion plate and the packing me um
accurul ati on | ayer “ws_dr awof fbw afetesaallat on device fromthe tank

interior to the tank exterio
t her eby el ongating thejcl ea
accunul ation | ayer, ang
the high quality treated wat &

[Induszﬁi?l Applicabiligg?
&
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{ L,
L
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A coagul ator of the present invention is utilized as a water treatnment
apparat us fowoys@sise, €.9., the cases where raw water such aPOTVIPEYO23%% er
is treated to produce city water or industrial water or where waste
wat er such as 25 public sewage and factory waste water is treated to neet

regulatory limts. _ 2&5

CLAI V5 1. ~ A coagul ator having a coagul ati on tank throug whi ch
raw wat er beari ng a coagul ant is pass pfu?g%to cause suyspended
solids in the raw water 5 to settleinac ner, sAid

gul
coagul at or conpri si ng: weqi cunulat on | ayer
formed by stacking small packing pge es_hgﬁgpg a large void

ratio, in the upper portion of sai } tank whose interior
is horizontally demarcated into | owgi™\and upp _Q%ﬁéions by a nesh or
ot her porous partition plates; and }10 nmuni cati on device for
allowing the interior of said coaguljatio fank and in the vicinity
of said | ower porous partition platg oj sai T ulation tank to
communi cate with the exterior of sai ziepk and wherein
upon the passage of raw water, dc bl t may be formed in a 15
wat er flow region formed between~gaild | o pacp~tiddOpl ate and said
ackin YV AVIEVILY AR
L ‘ea| =
PLE —— -
v W-~54

56
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, , , : : _ é@@@@@@ﬁ;
medi um accumyl.ation layer is withdrawn fromthe tank interior to the V sge
exterior:by neans of said communi cation devi ce. 2. A co at or
according-to claim1l1, further conprising a front packing 20 nedi um

accunulation |ayer which is disposed at front part of said
packi ng medi um accu yer and t hrough which raw wat M@MdSHEET

with a hi ghe m passage velocity than the duderficial watef
passage vel odi mﬂ,‘mﬂ"mﬁpst r eaGLAIMS:ng nedi um accumyl g4t idn $EP 2008

and wher €1 n €25t ® a primarily treated water whighlhas passed
through said front packing medi um accunul ati on | ayer i§s passed tnro

sai d upstream packi ng nmedi um 27

WD 99/ 58455 A coagulator having a coagulation tank through in which raWGFAtbr99/ 02372
accurul ation | ayer. 3. A coagul ator according to claim1l or 2,

further cbegingiangagulantis passed upflowts eafiscsusirindetl ®olidbie ithéea®oisterhe
I nterface between any floc 5 bl anket which nmay be forned over said | ower

por ous$ patd settlering edaguimiddwmnaner , said dopgatatohesaprising: 4. A
coagul at or according to claim 3, furt her conpri sing an outfl ow regul at or
whi ch regul at esa'phddnghﬁédiumhcédmubaﬁbmlﬂyeﬁfdrniéd)by stadking sinhlf packibganket

by way of said comrunication device, in interlock with said I nterface
det ect or , meditmipieessthaving a large void ratio, in the upper portion of said coagulation
tank whose interior is horizontally . demarcated into lower and upper portions
= by a.mesh or other porous partition plates; and |
10 a communication device for allowing the interior of said coagulation
tank ‘on and in the vicinity of said lower porous partition plate of said
coagulation tank to communicate with the exterior of said coagulation tank;
and wherein
upon the passage of raw water, a floc blanket which may be formed in a
15  water flow region formed between said lower partition plate and said packing
medium accumulation layer is withdrawn from the tank interior to the vessel

exterior by means of said communication device.

2. A coagulator according to claim 1, further comprising a front packing
20 medium accumulation layer which is disposed at front part of said upstream
packing medium accumulation layer and through which raw water is passed
with a higher superficial water passage velocity than the superficial water
passage velocity within said upstream packing medium accumulation layer, and
wherein
25 a primarily treated water which has passed through said front packing

medium accumulation layer is passed through said upstream packing medium

27
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response to the position of interface detected by said |nterf &

wher eby RET nt er { acwons WoHCHiAL opT phedizaoon ned 12> 15
cl ai ns 0 erein

5. A coaqul at or accord| ng to an
2ai d_cONERNATIGNAL ARVLICATIGN BUBLISHER UNPER THE SATANACOQTERATION SRBATY FCT)

thou@nmeme:&sﬂbatmbiassm&u&aéﬂ coagul ati T Nty [ ank
on and COZFI/B? BAD Ui accbrgsy qfzsal l‘;ho r) porgﬁgﬂ%glﬁfugl on pl ateﬁ%ggm“
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{57) Abstract

stream packing medium accumulation layer (44) which are separated
by a lower outflow prevention plate (40) are arranged within 2 coag- 50
ulation tank (80). The superficial water passage velocity within the £
front packing medium accumulation layer (90) is so set as to be larger e
than the downstream packing medium accumulation layer (44). A floc
drawoff pipe (98) is provided for drawoff flocs over the lower outflow
prevention plate (40). The interface between a floc blanket which may
be formed between the Iower outflow preventing plate (40) and the
upper packing medium accumulation layer (44) and water thereabove
is detected by an interface meter (100) so that a flow regulating valve
(102) is correspondingly controlled to regulate the flow rate of the flocs,
This prevents any grown floc blanket from reaching the downstream
packing medium accumulation layer (44). The cleaning interval of the
downstream packing medium layer (44) is thus elongated, ensuring a
long-term stable outflow of high quality treated water,

80
A front packing medium accumulation layer (50) and a down- 48 /
g
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