SUBMERGED TYPE MEMBRANE SEPARATI ON SYSTEM FOR ADVANCED SEWAGE AND WASTE
WATER TREATMENT BACKGROUND OF THE | NVENTION Field of the Invention The
present invention relates to a subnerged type nenbrane separation system
and nore particularly, to a subnerged type nenbrane separation system for
advanced sewage and wastewater treatnment, which enhances efficiency of
the sewage and wastewater treatment. Background of the Prior Art Cenerally,
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Generally, a submerged type membrane separation

system filters sewage and wastewater to filter out
particles and purify the sewage and wastewater.

As shown in FIG. 1, in the submerged type membrane
separation system, a grit bath 10 hinders introduced
sewage and waste water (original water) from rapidly
flowing, precipitates sands and small grits contained in
the original water, and transfers the original water to
screen bath 20 having a plurality of screens 21 to filter
out coarse deleterious particles contained in the
original water by each screen 21. The original water
from which the coarse deleterious particles are filtered
out is uniformly leaked from the flow control bath 30
installed outside the screen bath 20.

The flow control bath 30 has an original water pump
31 and a water level sensor 33. The original water pump
31 has a pumping power to leak out the original water in
the flow control bath 30. The water level sensor 33 is
connected to the original water pump 31 to control the
original water pump 31 according to the water level of
the original water and connected to a suction pump 90 to
be described below.

Therefore, the water level sensor 33 senses the



oper at ed/ st opped according to a sensing signal of the water |evel sensor
33 so that the a predeterm ned anount of the original water is | eaked from
the flow control bath 30. In other words, if the water |evel sensor 33
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and determnes that the water level of the original water is high, in
other words, if the original water is filled in the flow control bath 30
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water pump 31 is not operated and the water level of the
flow control bath 30 gets higher due to the original
water supplied from the screen bath 20.

Since a blower 32 is installed outside the flow
control bath 30, air generated by the blower 32 flows
into the flow control bath 30 and water flow phenomenon
occurs in the original water.

The original water leaked out from the flow control
bath 30 flows into a microfiltration screen 40 and passes
through the microfiltration screen 40 to be filtered.
That is, micro deleterious particles are filtered out
from the original water. The original water 1is
introduced into an aeration bath 50 and mixed with mixed
liguor in the aeration bath 50. The mixed liquor is made
of the original water and MLSS {(hereinafter, referred to
as mixed liquor suspended solid or MLSS).

Since a blower 52 that supplies air into the
aeration bath 50 is installed outside the aeration bath
50, the water flow phenomenon occurs in the mixed liquor
due to the air supplied from the blower 52 and the MLSS
of the MLSS eats organic contaminant. Thus, the organic

contaminant in the aeration bath 50 is eliminated.



outside the aeration bath 50. The m xed liquor in the aeration bath 50
flows into the nmenbrane separation aerobic bath 60 through a flow path,
that is, a sleeve forned between the aeration bath 50 and the nenbrane
separation aerobic bath 60. Since at |east one separation nenbrane unit 61
is installed in the nenbrane separati on aerobic bath 60, the mxed |iquor
i ntroduced into the nenbrane separation aerobic bath 60 passes through the
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separation membrane unit 61, the mixed liquor in the
membrane separation aercbic bath 60 is introduced into
the separation membrane unit 61 due to the sucking force
of the suction pump 90 according to the operation of the
suction pump 90. Then, the mixed liquor passes through
the separation membrane unit 61 and floating materials
are filtered ocut from the mixed liguor at the same time.

The separation membrane unit 61 is installed inside
the membrane separation aerobic bath 60 and guided by
guide rails (not shown) fixedly installed in the membrane
separation aerobic bath 60 to be submerged in and taken
out from the membrane separation aercbic bath 0. As
shown in FIG. 2, the separation membrane unit 61 includes
a separation membrane frame 65 and a diffuser 66. The
separation membrane frame 65 has a plurality of membranes
for taking floating material out from the mixed liquor.
The diffuser 66 is installed on the lower portion of the
separation membrane frame 65 and supplies the separation
membrane frame 65 with air sent from the outside.

The separation membrane frame 65 1includes a
supporter 651, a pair of upper module supporters 652, a

lower module supporter 653, an interconnection pipe 654,



a plurality of separation nenbranes 655 and a plurality of collecting

pi pes 656. The supporter 651 is fornmed of a plurality of angles coupl ed
with each other in a rectangle to forman outline of the separation
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upper module supporters 652 and filters out the floating
material from the mixed ligquor intreduced into the
separation membrane unit 61. The plurality of collecting
pipes 656 are connectively installed at both sides of
each separation membrane 655 and coupled with the lower
module supporter 653 and the pair of upper module
supporters 652, and collects the water filtered through
the separation membrane 655.

The diffuser 66 includes a diffusion pipe 661, a
plurality of nozzles 662 and a plurality of holes 663.
The diffusion pipe 661 has an air inlet to introduce air
from the outside and is formed as hollow pipes coupled
with each other in a rectangle to form a flow path of the
air introduced though the air inlet. The plurality of
nozzles 662 are coupled with the inside of the diffusion
pipe 661 to supply each separation membrane 655 with air
and cause water flow to occur by means of the supplied
air. The plurality of holes 663 are formed on each
nozzle 662 to vent air bubbles.

The separation membrane unit 61 causes the mixed

liquor flows from the membrane separation aerobic bath 60



4 into the separation nenbrane frame 65 by neans of the sucking force of
the suction punp 90. The introduced m xed |iquor passes through each
separation nmenbrane 655 and the floating material is filtered out fromthe
m xed liquor at the sane tine. The treated water fromwhich the floating
material is filtered out is collected in each of the collecting pipes 656.
The treated water that was collected in each of the «collecting pipes 656
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cannot be conpletely renoved, 1f the separation
passes through the suction pump 90 to flow into a
treatment tank 70.

The air generated by the blower 62 is sent to the
diffusion pipe 661 of the diffuser 66 installed at the
lower portion of the separation membrane frame 65. The
introduced air 1is vented in the form of air bubbles
through the holes 663 of the nozzles 662 of the diffusion
pipe 661 to generate water flow and supplied to each
separation membrane 655 of the separation membrane frame
65 at the same time.

Therefore, the flcocating material of the filtered
mixed liquor falls on a surface of each separation
membrane 655. Also, the water flow prevents the floating
material of the mixed ligquor from being attached to each
separation membrane 655.

Here, the floating material filtered out by each of
the separation membrane is prevented from falling from or
being attached to the separation membrane to some extent
by the air that the diffuser supplies to each separation
membrane of the separation frame in the form of air
bubbles to cause water flow. However, since the floating
material cannot be completely removed, if the separation

membrane is used for Jlong time period, the floating



menbrane is used for long tinme period, the floating 5 material is attached
to the separation nenbrane. Therefore, the inflow amount of the m xed

| i quor introduced into the separation nmenbrane unit 61 is reduced and the
floating material contained in the mxed |liquor cannot be fully filtered
out. So, the separation nenbrane unit 61 is taken out fromthe nmenbrane
separation aerobic bath 60 and each of the separation menbr anes 655 of the
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MLSS removes organic contaminant contained in the mixed
liqgquor. Therefore, clean treated water from which the
organic contaminant and the floating material were
removed by the MLSS and the separation membrane unit 61
respectively is introduced into the treatment tank 70 by
the continuously operating suction pump 90.

The water 1level sensor 64 1is installed in the
membrane separation aerobic bath 60, and the water level
sensor 64 is connected with the water level sensor 33 of
the flow control bath 30 and the suction pump 90.

Thus, the water level sensor 64 senses the water
level of the mixed liquor of the membrane separation
aerobic bath 60 and sends the sensing signal of the water
level to the water level sensor 33 and the suction pump
90. The water level sensor 64 operates or stops the
original water pump 31 according to the sent sensing
signal and the suction pump 90 operates and stops, so
that the water level of the membrane separation aerobic
bath 60 is maintained constant.

In other words, if the water 1level of the flow
control bath 30 gets higher and the water level of the

mixed liquor of the membrane separation aercbic bath 60



control bath 30 gets higher and the water |evel of the mxed |Iiquor of the
nmenbr ane separation aerobic bath 60 6 gets |lower, the water |evel sensor 64
sends a sensing signal to the water |evel sensor 33 of the flow control
bath 30, and the water |evel sensor 33 sends a signal to the original

water punp 31 so as to operate the original water punp 31 to continuously
| eak out the original water fromthe flow control bath 30 and sends
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level sensor 64, and the suction pump 90 is operated, so
that the treated water flows from the membrane separation
aercobic bath 60 into the treatment tank 70.

The treated water introduced from the membrane
separation aerobic bath 60 into the treatment tank 70 and
disinfectant 71 added thereintoc well mix in the treatment
tank 70 by water flow phenomenon due to the air supplied
from the blower 72, so that the treated water is
disinfected.

A water level sensor 74 1is installed outside the
treatment tank 70 and the discharge pump 73 is installed
inside the treatment tank 70. The water level sensor 74
senses the water level of the treated water in the
treatment tank 70. According to the sensed result, if
the water 1level 1is high, the water 1level sensor 74
operates the discharge pump 73 to leak out the treated
water from the treatment tank 70 and If the water 1level
is lower, the water level sensor 74 stops the discharge
pump 73 so that the treated water is contained in the
treatment tank 70.

Since at least one sludge transfer pump 63 is

installed in the membrane separation aerobic bath 60, the



treatnment tank 70. Since at |east one sludge transfer punp 63 is installed
in the nmenbrane separation aerobic bath 60, the mxed |iquor in the
menbrane separation aerobic bath 60 is 'introduced to the aeration bath 50
by the sludge transfer punp 63. Then, the introduced m xed |iquor is

m xed with the original water that passes through the mcrofiltration
screen 40. Then, the organic contamnant is renoved by the M.SS fromthe
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bath 30 installed ou eni ng under
a line to the aeration bath 50 is cut and a line to a

sludge thickening underflow bath 80 opened so that the
mixed liquor transferred by the sludge transfer pump 63
does not flow intoc the aeration bath 50 but flows into
the sludge thickening underflow bath 80.

Since the blower 82 is installed outside the sludge
thickening underflow bath 80, water £flow phenomenon
occurs in the sludge thickening underflow bath 80 due to
the air supplied intermittently from the blower 82, The
sludge contained in the mixed liquor introduced into the
sludge thickening underflow bath 80 is prevented from
being settled on and stuck to the bottom of the sludge
thickening underflow bath 80.

When the amount of the sludge 1in the sludge
thickening underflow bath 80 gets larger, the sludge 1is
transferred from the sludge thickening underflow bath 80
to the outside. The upper water in the sludge thickening
underflow bath 80 is transferred to the flow control bath
30 installed outside of the sludge thickening underflow
bath 80 through a sleeve B1.

The state described above is maintained while the
submerged type membrane separation system is operated.

However, the submerged type membrane separation



bath 80 through a sleeve 81. The state described above is nmaintained while
the subnerged type nenbrane separation systemis operated. However, the
subnerged type nmenbrane separation 8 system for advanced sewage and

wast ewater treatnment is excellent at renoving floating material and
organic contam nant but is not enough to renove sone kinds of nitrogen
and phosphorus fromthe mxed liquor while the water quality standard of

di schar ged, yayer faﬁc%nﬁa | Ebehoc Tty LAScBNOREL OG0 R IebLane

separation system ma arge the treated wat er oes not “neet the
st andar d 8¥GP1tadr i dstemeving | i feebine rembotialtragdn ergaphesphorus

from t he spwage ratt Wastewad ehoby &dugh heo senal | eBmEENDIANE YRit. Since
the nitrogen i s not dcggﬁl etely renoved, only nitrification occurs, that
t

is, the MiTrEeh 78 SPOPFEE tiF B ERSyMPEPIMIESUAT thRt L1GafBR to
absorb. Mattche caszldfyt hetphdapHor usf, tdiesdBSedutwhesdl ybabsaebs t he
phosphor us.. ;89 &hat e phasphocys.canshardly bererpved. Thepefare. since
the treated water con aihing nitrogen or osphorus i s |Ecﬁarge8, ei t her
rivers orsYs$@n $nayr edicmhatrdathsl areabed nedseanthpt adossanetatmset
cont am natiRd.stHiihrdt 1S harnful to the human being who eats them and
natural envirqnment is also destrqyed. Furthernore, to clean each
separation menBy &NDF WeRESsephr dtSi diTHERST dife TRMeVe t REtERBARaPFON
menbr ane pho¥ghdiid akesmouthd r eviae neABr anetssRalat i BY aglapi gnhebat h and
subnerged _into.a bucket containing cleggjn %Penicaés. Then, the

© i nstd9ed

separ at i 61 OTerate ORFAPTERSUI B™b A the - HeHBt and sBR%r ati on
aer obi ¢ amnplagsilly rdhevedipr enliv nitvefycahionvericemts,t ocvar kiand an

addi t1 onal SPALE-dgek Ol M L il PUELARL CLEAN EBE 1AZRATALT QR TENDr ane
water to absorb. In the case of the phosphorus, the MLSS
but hardly absorbs the phosphorus, so that the phosphorus
can hardly be removed.

Therefore, since the treated water containing
nitrogen or phosphorus is discharged, either rivers or
soils are contaminated and animals and plants are also
contaminated. Then, it is harmful to the human being who
eats them and natural environment is also destroyed.

Furthermore, to clean each separation membrane of
the separation membrane unit, the separation membrane
unit is taken out from the membrane separation aerobic
bath and submerged into a bucket containing cleaning
chemicals. Then, the separation membrane unit should be
installed in the membrane separation aerobic bath again.
Therefore, it is very inconvenient to work and an
additional space 1is required to put out and clean the

separation membrane unit.

SUMMARY OF THE INVENTION
Therefore, the present invention has been made in an

effort to solve the above-described problems of the
conventional arts.

An object of the present invention is to modify the



Therefore, the present invention has been made in an effort to solve the
above-descri bed problens of the conventional arts. An object of the
present invention is to nodify the 9 structure of a subnerged type nmenbrane
separation system to prevent inpurities frombeing concentrated therein
and to enhance a treatnent efficiency of the sewage and wastewater.

Anot her object of the present invention isto elimnate trephones such as

ni trogen and ARASPIOE U LOpnEaYss AL GM R0 88 &@gkiéﬁ 3435 lays
t g t1nme Rno'%hh

floating material and organic “con nan s at the
obj ect ofta ﬁéfe&r@ésfen%mwﬁﬂetm%nf?@mtlaeé@as@onﬁﬁé%a*r:@ddrthﬁéﬁéﬁcéndf each

separati e Membhare SUPPk¥athBEtCl 880l 8JeBNM 68| ScrRCCHMING t anbhe
pressure__difference, clean the separati on menbrane and cause the

submer gedA3F5& af&iHor ane separation systemto work. To achieve these objects
and ot her advaatceges: arubjert acedr danee prehehbe puvpaseonf til?.e itevent i on,

as enbod'eqqm%%ctebreeggxogsgcrg&ﬁgrle ﬁ;lntr&ge%{e 'a-,% p%ﬁg!éﬁg  gubrer ged

type menbrané separation system erin sevvage and
wast ewat Eausghiedt ramprdasdeom agrvelbash, varsensedlbathng aaftlegwadont r ol

bath, a a@ﬂcprd}fgéﬂlrcatdc@{ta'iﬁrd%ﬁ&s & g Bhile t@ﬂx‘ﬁe and a sl udge t hi ckeni ng
underf | ow bath,” includes; an anaerobic bath |nst al | ed outside of the

mocrofiltrati RENSEPRIRCT r eEetPENF LSSV O’ eht EPORESE

m crofil tp’r&ts:isiﬁre smeearen@mwmge@@nt apRantts g Ofﬁérﬁ]bi@lde )i qup1Ri xed
W th the rigi n§ wat er ar}g di ss | ve phorrpé%or us; nbr ane separatl on

aerobi ¢ Bath i iSEAITBE odt ?r&]ec‘? ATaESHiE baFﬁ E}?  r eFOVIST
cont am na:’mfs?eawdlqehosph@anusheanaJadttiqsrmmntetmbranmedaﬂd quausandthreaw ng a

separati Wi o d44, of é}@r@g 0 penbrane for

r enovi ng%r‘}ﬁ oatlng #&tﬁ@laﬁ an ox é}gla%ree bat mstal"f) Jyeoutmde t he

menbr ane separé’claé?h%f%bﬂte%t%bﬂ%‘?s and other advantages and in
accordance with the purpose of the invention, as embodied
and broadly described herein, there is provided a
submerged type membrane separation system for filtering
and treating sewage and wastewater, which comprises a
grit bath, a screen bath, a flow control bath, a
microfiltration screen, a treatment tank and a sludge
thickening underflow bath, includes: an anaerobic bath
installed outside of the microfiltration screen for
receiving original water sent from the microfiltration
screen, removing contaminants from mixed liquor mixed
with the original water and dissolve phosphorus; a
membrane separation aerobic bath installed outside the
anaerobic bath, for removing contaminants and phosphorous
material from the mixed liquor and having a separation
membrane unit with a plurality of separation membrane for
removing floating material; an oxygen-free bath installed
outside the membrane separation aercbic bath, for
separating and removing nitrogen (N;) and oxygen (0;) from
nitrate nitrogen contained in the mixed liquor by
denitrification, and transferring the mixed ligquor to the
microfiltration screen through a transfer pump and a

transfer line; a distribution line connected to the
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separating and renoving nitrogen (N2) and oxygen (02) from nitrate
nitrogen contained in the mxed liquor by denitrification, and
transferring the mxed liquor to the mcrofiltration screen through a
transfer punp and a transfer line; a distribution |line connected to the 10
mcrofiltration screen, for transferring the original water fromthe
mcrofiltration screen to the anaerobic bath and the oxygen-free bath

accor di ngitd o 5 IRI24AIES MRed gl ! $orANdAnSleRShE, | kRS CoRagehaq fo the
transfer punp in the oxygen-free bath, for trans egrlng t he xed |iquor
from t he "&bfdent Fee thet hmierehéltARELORI |29%aSDNtecIden. apaesPlilAg to

anot her ehedi nemld of thize poeyerh-firdkent igitnh a suberRBEed type negbrane
i and_treati ng, sewage and stemakgr, whi ch

ti t f fillt
Compr i seP TS HT R T2t et bal h-* 51 Tt LoRE r BPPTBSERS 5O ¢
m crof i | ttratisderscp@en, ia tuteat oppgetafkeandaxh,sl fisge tithhekenricaggunder f | ow
path, theRystamddicludns, a cimbrane sepagahl pp.aergbie baph ipstal led

outside of the mcro ation screen, rendving contam nant’s and
phosphor i redtiditirglt iforomaneeny xed |iquor, and having a separation

menbrane uni t aMddia o} Urd | tah SfhsepagbdbQmeMBNMDEANELHAr LOERK|RY
floating materiial. It is to be understood that both the foregoing general

descri pt O eRAtdThe fol TBMHHP Rt &YPEd MEBRERNPt iFHPHRTIRD pEY¥sSERD
i nvent i orfcar ef Exespl g y aadd + e iaiat seyaged adice wadesetet 0 pha¢hde

further explanation of_ the present inventio cl ai nred. BRI EE_DESCRI PTI ON
OF THE Dﬁ&#ﬁ@efheaac%%a}ﬁ%tﬁg df ai g™ w%la%;"ar% ﬁﬁ“ﬁd88nF5BEprovi de a
further baddrstandicrgodi lithe tjoesestréaventi onreaintent e tankorgod abed in and
consti LUt ARANn Qlid f Ry aRBLEEBL OBach) | YSIT AL oo o apRlls) of the

t ogether wih the tion s 0

present invention an . descri erve expl ain the
princi pl 83PIERE FHEFERT Ay ARIBNHLC Ihpkheinstalled outside of the

microfiltration screen, for removing contaminants and
phosphorous material from the mixed liquor and having a
separation membrane unit with a plurality of separation
membrane for removing floating material.

It is to be understood that both the foregoing
general description and the following detailed
description of the present invention are exemplary and
explanatory and are intended to provide further

explanation of the present invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to

provide a further understanding of the present invention
and are incorporated in and constitute a part of this
application, 1illustrate embodiment(s) of the present
invention and together with the description serve to
explain the principle of the present invention. In the
drawings:

FIG. 1 illustrates a general submerged type membrane
separation system;

FIG. 2 1s a disassembled perspective view of a

separation membrane unit of a conventional submerged type
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drawings: FIG 1 illustrates a general subnmerged type nenbrane separation
system FIG 2 is a disassenbled perspective view of a separation nenbrane
unit of a conventional submerged type 11 nenbrane separation system FIG 3
illustrates a subnerged type nenbrane separation system for advanced
sewage and wastewater treatnent according to an enbodi nent of the present

i nventi on; FIG 4A illustrates that an additional phosphorus

coagulatk&gm%%%gssg a&g%g%hlggskgm? subnerged type nenbrane separation
system f or advance sewagé and-"wastewat er treatnent according to an

enbodi ment of Filke p?esénflushventison;a Fl subABrigeHustingtes nhmbranpunp is

added 1t Qe RRGSPNOLYS ceRag¥Lat | DA ARABS SBAWBe! NaRlG w4btewater S
illustrates that a separation nenbrane cl|l eaner i's added to a subnerged type

menbr ane tE&F&TENtoN ACEPSEAREF o CadPBnc BB W BB tan@iwathewaPERSEPEAL ment
accor di ngntvena&n ognybodi nent of the present invention; FIG 6 illustrates

shown i1 F1G 180 HE 7 hE S oEreRar s AT G dubstrrareacror

cont act dickigerlentingl pressurdgaugetiallddG By ,aFl 8&ibB8erged digassenbl ed

g]?rsltoﬁgt %nf\égg‘gﬁﬁ‘éli gf/se ta}%aﬁtfiacfrﬁt | 90 FEHDT 308 UNdy AGEY di 08,4 8. AN GADOI ment
wastewater treatment according to an embodiment of the
present invention;

FIG. 4B illustrates +that a pump 1is added to a
phosphorus coagulating means shown in FIG. 44;

FIG. 5 illustrates that a separation membrane
cleaner is added to a submerged type membrane separation
system for advanced sewage and wastewater treatment
according to an embodiment of the present invention;

FIG. 6 illustrates that a chemical injection pump is
added to a separation membrane cleaner shown in FIG. 5;

FIG. 7 illustrates that a timer is substituted for
contact differential pressure gauge in FIG. 6;

FIG. 8 is a disassembled perspective view of a
separation membrane unit according to an embodiment of
the present invention;

FIG. 94 is a perspective view of a lifting apparatus
for lifting up a separation membrane unit according to an
embodiment of the present invention;

FIG. 9B 1s a disassembled perspective view of a
lifting apparatus for lifting up a separation membrane
unit;

FIG. 9C is a front view illustrating that a lifting
apparatus lifts up a separation membrane unit according
to an embodiment of the present invention;

FIG. 9D is a perspective wview illustrating that a
lifting apparatus for lifting up a separation membrane
unit couples with and removes from a holder of a

separation membrane frame; and

12



FIG 9A is a perspective viewof a lifting apparatus for lifting up a
separation nenbrane unit according to an enbodi nent of the present

invention; FIG 9B is a disassenbl ed perspective view of a |ifting
apparatus for lifting up a separation nenbrane unit; FIG 9Cis a front
viewillustrating that a lifting apparatus lifts up a separation nenbrane

unit according to an enbodi nent of the present invention; FIG 9D is a
per spective vi il lustr aif fo g up a
separation neégﬁgne:Hﬁnl?&%gggkggéanth 61%F es fr%ﬁ% ﬁok&%&hgf a
separ at i GIPRAEIATe SYA&RSM ad@r12 advenced |BﬁH§Sﬁaté§da yé§ﬁ§ﬁ§§§rtype
menbr ane tﬁa%ﬁ;afe&iﬂ acsysd o fos advaneed cs@riaead yast guabetsehiteat ment
accordin not her enbodi ment of the present invention. TAI LED
DESCRI PTI A PREFERRED EMBODI MENTS Reference will now be nmade in
detail to a preferred enbodi ment of the present invention with reference to
t he acconpaqyfﬁﬂl Iﬁ¥§e menbr ane
separation s - stewe sattent accordi ng
to an eﬁbodlm@ﬂfQﬁeQQQEWWk%em@W bﬁv@ﬁﬂﬁonnIﬁﬁxalﬁAt¢laspraﬁ@$rEﬁat an
addi ti onaly, RRGRRNOTUS GRAGM NG IRROSE 1 Sn | PSLR! kgéekenl‘:aetowﬁ@er ged
type nenbrane separation systemfor advanced sewage and wast ewat er

t r eat mentPSEOERRRNGS FLEYINsifoodi ment of the present invention. FIG 4B

illustrates tem. a punplilsisaddecst o aa p&@@ﬁb@@@a c at im@ﬂub%a@@s shown
in FIG A4A FI% |II trat t hat aration | eaner i s added
to a subrerged Ty eghe §ép§P§FPSﬁ yEFgﬁﬁForaE aH@é c¥ak&de and

wastewatemeammwﬂnemmqmndmngruydcnmm enbodiiment: obft héhpr eperisenitnvent i on.
FI G 6ilﬂﬂ#&g&ﬂﬁﬁ,thaIngpheagcailng@fg{gg that an additional
phosphorus coagulating means is installed in the
submerged type membrane separation system for advanced
sewage and wastewater treatment according to an
embodiment of the present invention. FIG. 4B illustrates
that a pump is added to a phosphorus coagulating means
shown in FIG. 4A. FIG. 5 illustrates that a separation
membrane cleaner 1is added to a submerged type membrane
separation system for advanced sewage and wastewater
treatment according to an embodiment of the present
invention. FIG. 6 illustrates that a chemical injection
pump 1s added to a separation membrane cleaner shown in
FIG. 5. FIG. 7 illustrates that a timer is substituted
for contact differential pressure gauge in FIG. 6. FIG.
8 1is a disassembled perspective view of a separation
membrane unit according to an embodiment of the present
invention. FIG. %A is a perspective view of a lifting
apparatus for 1lifting up a separation membrane unit
according to an embodiment of the present invention.
FIG. 9B is a disassembled perspective view of the lifting
apparatus for 1lifting up a separation membrane unit.
FIG. 9C 1is a front view illustrating that the 1lifting
apparatus lifting up a separation membrane unit according

to an embodiment of the present invention. FIG. 9D is a
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punp is added to a separation nenbrane cl eaner showmm in FIG 5 FIG 7
illustrates that a timer is substituted for contact differential pressure
gauge in FIG 6. FIG 8 is a disassenbled perspective view of a separation
menbrane unit according to an enbodi nent of the present invention. FIG 9A
is a perspective viewof a lifting apparatus for lifting up a separation
menbrane unit according to an enbodi nent of the present invention. FIG

9B 15 a daasaenhled PRIFPEELLYENL BN ObnLRE dd 1 N8 s APPALALUg.Lor 11111Ng

up a separation nenbrane unit ront vie strating that
the liftifteF &ppaiRGudm i3t PRYG2UPLACseMmATRIIIC nERbEarROWmias adébhding to

an enbodigiRNtr @fowidie fH@S NthJ1eNtIonR: selb@raPdrS menb3 PR $heedd.ve view

illustrating that the |lifting apparatus or I|ft|ng separation
menbr ane uni t Couptts V\ﬂ‘ﬁse’g‘hd E%WBUE%OW onfa K&tider %'é g@ar afion
menbr ane ifirssrd.lddn tthe pIE’SE@cﬂud:élveﬂheonseaia@Iél t &t h dsts wastalled to

trod
Iopl grglon;f:e\/vaglg %%rom rapi d\l\gysrtes,le\g%t ﬁtrhe (OI[ %em p‘y'\?% re) Egﬁ gngld%gl | grits

cont ai nedlowinche ard gbraciratete A?agtdrseeﬂr bamal20 gwits acphtprahety of
screens 2l ithd rb%.llagjllrﬁaq Qi de thesgridn b@é@h 1@ot@ltﬁ' gtgiueahe arse

del eterious particl'es_contained the original | ow con 30 is
i nst al | e®PlouteTeR" T hél é‘(?reéIhS‘b%\Jf%Q‘QOOPGSllgéelw tﬁélBr Pgithal Later wit hout

the coarsatdgl ebarti ousapaet i dd BSt @ntbileakauti A 4y edeheadnegd tagount of
the ori g| naI wat.er. The flow control bath 30 has an original water punp
31, a wateé &?&1 sensor 33 and an water flow agitator 34. The original

wat er purrp Sﬂ h&3ca poompingl pdwerh t 301 edk duristtdielad | gutalidsat ehein  t he

{1 ow contycalediptin P JheoWaLeL L evel SEISan A anses, | beoue erl evel of

the origi naI wat er 6w agi generates ow to
agitate pm@raﬁ|4ﬁhﬁgeqmg4ﬁ partlcles and leak out a predetermined

amount of the original water. The flow control bath 30
has an original water pump 31, a water level sensor 33
and an water flow agitator 34. The original water pump
31 has a pumping power to leak out the original water in
the flow control bkath 30. The water level sensor 33
senses the water level of the original water. The water
flow agitator 34 generates water flow to agitate the
original water.

A microfiltration screen 40 is installed outside the
flow control bath 30 to filter out micro deleterious
particles from the original water sent from the flow
control bath 30.

A distribution 1line 120 is <connected to the
microfiltration screen 40 and distributes the original
water from the microfiltration screen 40 according to a
predetermined ratio. An anaerobic bath 100 is installed
outside the microfiltration screen 40, receives some of
the original water sent through distribution line 120,
and contains a mixed liguor without oxygen (0;) so that
the mixed liquor is mixed with the intrecduced original
water and the MLSS of the mixed ligquor removes the

organic material and dissolves phosphorus.
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A mcrofiltration screen 40 is installed outside the flow control bath 30
to filter out mcro deleterious particles fromthe original water sent from
the flow control bath 30. A distribution line 120 is connected to the
mcrofiltration screen 40 and distributes the original water fromthe
mcrofiltration screen 40 according to a predetermned ratio. An anaerobic
bath 100 is installed outside the mcrofiltration screen 40, receives sone

of the Orim'ﬁﬂewﬁé@ér5§@5wtQ?@QQ@OQ' Sl lg'fH%%cF$%&29n813thﬁgnta'ns a

m xed |iquor w thout oxygen hat e m xe is mxed with

t he i nt r ATPRYG ghRaP i/%ﬁ Foar%PIieﬁ@tP\ﬁ_SSa*éﬁrt Hel aH xé@ |ilffor thenoves t he
or gani c rmtwoaaiceaﬂdo@ugmhyesqamaspbgru@lll%iﬁ@d\w&% flyow agikbat or 101
is instal I ed. inside anaer. abi C‘%\%‘?‘%‘ h#jgo to nerate water flow so that

the introdited oPi Sﬁjﬁalal\ﬁae[ré}bﬁcs e@0 t eih%LWxéﬁntlallﬁ‘ﬁ r in the
anaer obi cirbdthe mo:ahoummss contained in the mxed liquor. The

renbrane separatd sy A o AL, 80,4 S5 L0 AL 8y oy st de e gnagr obi ¢

bat h 100, that at a rear e anaero ﬁlovvn in the
dr awi ngs Q%%d%ﬁh%@n%@%rﬁ@fmew@n Elvet mixedati quoearoecedt of

cont am NaHes a9 € BRLILri6) | sﬁbﬁﬁomegh@aaﬁawhgse% 11884 tRRosphorous
material (P043-), renove floating materjal and transform amonia nitrogen

(NH3- N) i FPBE@lﬂF’fird@enth? NOEARF cohia?hed O rPihe CAN%EBINRREST i nto
nitrate (idgaogen (N(Hi:—d\l)lame t @iddolividdcat mar ewitsh ,supeliced ai angThe wat er

flow a to 112|s stalled t he bat h 10t erate
wat \évr 19: g%cfst? nt lale &%(g‘]a qu%?még i ﬁf"f“ﬁem ﬁﬁﬁa gpar ation
aer obi c b?axansa‘iblamdamenmal guna:togmt er(NHmN)odandd i dhirough nulueocjlest ri bution
i ne 120. (MBaRYNT ln B558RA0 Al O T ARGy UNY 1 0dr ! SinkBS Alikedrln the

nmenbr ane separ at | on aero
nitrogen (NO3;-N) due to nitrification with supplied air.

The water flow agitator 112 is installed in the
oxygen—-free bath 110 to generate water flow to well mix
the mixed liquor sent from the membrane separation
aerobic bath 60 and the original water introduced through
the distribution line 120.

Meanwhile, a separation membrane unit 61 is
installed in the membrane separation aerobic bath 60 to
receive the mixed liquor from the membrane separation
aercbic bath 60 by sucking force of the suction pump 90,
filter out floating material from the mixed liquoxr, and
transfer the treated water without the floating material
through the suction line 21 to the treatment bath 70 by
the suction pump 90.

In other words, when the separation membrane unit 61
filter out the floating material and MLSS form the mixed
ligquor, the mixed liquor is divided into solid (floating
material and MLSS) and liquid. The solid is filtered out
by the separation membrane unit 61 and removed from the
treated water.

The separation membrane unit 61 is guided by a guide
rail (not shown) fixedly installed in the membrane

separation aerobic bath 60 to be inserted into or taken
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receive the mxed liquor fromthe nenbrane separation aerobic bath 60 by
sucking force of the suction punp 90, filter out floating material from
the m xed liquor, and transfer the treated water without the floating
material through the suction line 91 to the treatnment bath 70 by the
suction punp 90. In other words, when the separation nmenbrane unit 61
filter out the floating material and MLSS formthe m xed |I|iquor, the m xed
| i quor i I \H i i f t hal S) and |iquid. The
solid i s%‘ulcq ;@ellr%gg %%E Qﬂeg@fta}%ee( sggggrfggggﬁ%%}%ﬁe%%%h% I and renoved from
the treated Vet eteaThe Of€paf bEdoh REApEidRE uninp 693j siguidadabyed gui de

rail (noﬁgﬁ£9Mﬂ) ﬁﬁéedhambﬁ§h§||§6ph@aEBSnWE%E&%B§c sepanat i gn agéobic bth
60 to be . inserted into or taken 15 ouE froqlthe menbr ane seEaratlon aerobi c

bath 60. "APNTELH oRBERE b g e er (Wit le32Pe iHtdY%ed L FRSPER t he
menbr ane ($EpaNat i conaeinddc bat kheld iotrddansdornmssthoiiigueict r ogea (NH3-N)

and nitr i.tro 2- contajned.in i d m.xed_ljquor into
nitrate %i%f%ﬁg% %§8§9§§Qdu@%%oﬁﬁit¢€$igﬁii%ggﬁ}?%égﬁgggsﬁﬁ% |e%£%nto t he
menbr ane sswpdrigd ohnber dhiiec barhrgoe sdpmratsion naaepbbec bsttdt e6O0and have
punpi ng pewer 9, dischangeithesplxed Iarmloha%@ntﬁﬁrﬁ%ﬂggt%de&anééor med
nitrate njtrogen out of the nmenbrane separation aerobic” bath 60, that is,
to a sl udgSSenithg uREBRE ol B h SERRVENG tofel t88R8EPTBAY| nst al | ed

: nsi Fle t e t RADraNer SEPAT alitorno BetBhi enchdtdan0 éépzﬁﬁlﬂﬂﬁ{ ealeic@bﬁ,hef V‘ﬁt er
evel sensor 33. angd the .suction pu 90 t,g sense the t evel . of the
nenbranquéguéhioﬁhggr&ﬁrctﬁﬁtﬁ s dgﬁdqﬁﬁf W9 | ?rgéﬂéoPa%Q sends

t he sensiBfg signal to the water |evel sensor 33 of the flow control bath

30 and the S'i\ﬁ“v?a{‘t&”pﬁ e$0 %%ﬁ%ﬁghe grater, level. penspL; 43  gptrols

operation of the original punp oper at’i on
membrane separation aerobic bath 60 is connected to the

water level sensor 33 and the suction pump 90 to sense
the water level of the membrane separation aerobic bath
60 and the water level sensor 64 sends the sensing signal
to the water level sensor 33 of the flow control bath 30
and the suction pump 90 so that the water level sensor 33
controls operation of the original pump 31 and operation
of the suction pump 920 to maintain the water level of the
membrane separation aercbic bath 60.

As shown in FIG. 8, the separation membrane unit 61
installed in the membrane separation aercobic bath 60, for
filtering out floating material contained in the mixed
liquor includes a separation membrane frame 65 and a
diffuser 66. The separation membrane frame 65 has a
plurality of membranes 655. The diffuser 66 supplies the
membranes 655 with air sent from a blower 62 so as to
detach floating material from the membranes 655.

The separation membrane frame 65 includes a
supporter 651, a pair of upper module supporters 652, a
lower module supporter 653, an interconnection pipe 654,
a plurality of separation membranes 655 and a plurality
of collecting pipes 656. The supporter 651 is formed of

a plurality of angles coupled with each other in a
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of the suction punp 90 to maintain the water |evel of the nenbrane
separation aerobic bath 60. As shown in FIG 8, the separation nenbrane
unit 61 installed in the nmenbrane separation aerobic bath 60, for
filtering out floating material contained in the mxed |iquor includes a
separation nmenbrane frane 65 and a diffuser 66. The separation nmenbrane
frame 65 has a plurality of nenbranes 655. The diffuser 66 supplies the
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from thélSutHOrPunpaR, 9%nda§ﬁs@1ﬁé’s s An I‘é‘#ﬂe%t diecrargbargat er

col | ect edraithert heo LS edrOdH! Qh%unwéﬁrmééalem@pp@lr%al igse .of sgparation
menbr anes 655 .ar.e mzft all ed Dbetween t | ower gggul e supgor% ﬁ 653 and the
PBEETAG

pai r BB Trddul s Pt iR o5 " ‘W?‘fer ut 2t fe mat eri al
from t he beibwectn | Ghor lowerodusddl é nsoppbetegemiat and e rganier umft 61. The

pI urali tx?g)prc%dcﬁﬁté n%%I?EgéP@%%%SgSgr %n%orpg&tl vel%# nflllgl lffga%% Bot h sides

each aration couple ower
supporteﬂamlélﬁd thrempaittheof wped nbdaker sippoedersdes52ntandtbel | ects

the wat ersdadd-eriem W¥dthe unit 61. The plurality of collecting
pipes 656 are connectively installed at both sides of
each separation membrane 655 and coupled with the lower
module supporter 653 and the pair of upper module
supporters 652, and collects the water filtered through
the separation membrane 655,

The diffuser 66 includes a diffusion pipe 661, a
plurality of nozzles 662 and a plurality of holes 663.
The diffusion pipe 661 has an air inlet to introduce air
from the outside and is formed as hollow pipes coupled
with each other in a rectangle to form a flow path of the
air introduced though the air inlet. The plurality of
nozzles 662 are coupled with the inside of the diffusion
pipe 661 to supply each separation membrane 655 with air
and cause water flow to occur by means of the supplied
air. The plurality of holes 663 are formed on each
nozzle 662 to vent air to form bubbles.

The lifting apparatus 160 is installed outside the
membrane separation aerobic bath 60 to 1ift up the
separation membrane unit 61 so as to take out and insert
the separation membrane unit 61 from and into the

membrane separation aerobic bath 60.
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t he separation nenbrane 655. The diffuser 66 includes a diffusion pipe 661,
a plurality of nozzles 662 and a plurality of holes 663. The diffusion
pi pe 661 has an air inlet to introduce air fromthe outside and is forned
as holl ow pi pes coupled wth each other in a rectangle to forma flow path
of the air introduced though the air inlet. The plurality of nozzles 662
are coupled with the inside of the diffusion pi pe 661 to supply each
separati on nenfyr a t ir o] u nmeans of
t he supplied ggirgﬁqﬁ w%rg ?t o?gg§§63ﬁ5re %%rﬁ%gﬁg%&ga% Mnozzle
662 to vésthai side fodr nabo;@lpl esurfh@el it | hyeapsaranals ore0mégbrageal | ed

out Si de_tdnd AN aNehSeRIaLEQN 639" ARIC RAULAL tohd | ho14Png hRo1geparati on

menbrane unit 61 so as_to take out and insert _the s%paratlon menbr ane unit
61 from & i it o2t F AR AITERE S ePphFQt | ontRfer 8BRS &EN E R91A&Nghown in
FIG 8, helider $5857cane soupkefhi s h adotdbisigim ofsuaht opssuefiaeeepf the
separatlon nbrane frame 65. The hol ders 657 has at | east one hol di ng

hol e 65§‘6? g&rédé?%?n1ned si ze. The shape of the holding hole 658 can
be various as Aol ywmwrsucin asfiscl e9A recranghe, 9Bt c. ths showhing FI Gs. 9A
through 9odigdd i ed“glm? 20U 1100:haClAdGe. 8 1d 1 nodgafeald0, a hook

pl at e a I| tin units The ftin ggirane I's |l ocated
at a top%ﬁﬂf%ﬁﬁa%fl%ﬁ%l%%péﬁakl@ﬁlﬁénﬂﬁQne ?h%u&# nGnErHEs a’Bott om

surface hﬂﬁrﬁ@éaﬁéﬂta%tuﬂgtb sdﬂﬁ&éé”éﬁCQH®:ééﬁ%éﬁ%&ﬁﬁﬂh@ﬂbﬂﬁﬂbrane
franme 65._ The fgb | ate 18 connec%ed to ﬁen bl ock.1 over the
lifting e é@rﬁe%t]%‘at’f?f“tﬁ%r @??.Eber?a C@?EaCFthuﬁﬁe
pluralitycgf shﬁfaeez,ofanﬂhao\se@axmt&rtdu dnemnbraheng mintdh €Be | i Thieng frane
170 by t (xﬁPa| bIogﬁo E%%n!lftl qillnk nlltsb 0 are rgégtggly coupl ed
wth bot smpes oef Illftl G0 SngtTatchies wi t

lifting frame 170 and connected to the lifting frame 170

through a plurality of chains 2, and moves up and down
along with the 1lifting frame 170 by the chain block 1.
The 1lifting link units 190 are rotatably coupled with
both sides of the lifting frame 170, and latches with and
removing from the holders 657 of the separation membrane
frame 65 to 1lift up the separation membrane frame 65
according to rotation.

The holders 657 are coupled with both sides of the
top surface of the separation membrane frame 65 by means
of bolts. Each of the holders 657 has at least one
holding hole 658 which a pair of pickup links 182 of
pickup link unit 190 are inserted into and removed from
so as to couple and remove the lifting 170 with and from
the separation membrane frame 65.

As shown 1in FIG. BSA, the pickup frame has a
plurality of ™7 “-shaped channels 171 coupled with each
other in a rectangular form and upper and lower gulide
rollers 172 and 173 are coupled rotatably with upper and
lower corners of the 1lifting 170 so that the lifting 170
guided by the guide rails can reciprocate smoothly.

As shown in FIG. 94, the upper and lower guide

rollers 172 and 173 corresponding to each other with
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removing fromthe hol ders 657 of the separation nmenbrane franme 65 to lift
up the separation nenbrane frame 65 according to rotation. The hol ders 657
are coupled with both sides of the top surface of the separation nmenbrane
frame 65 by nmeans of bolts. Each of the holders 657 has at |east one
hol di ng hol e 658 which a pair of pickup links 192 of pickup link unit 190
are inserted into and renoved from so as to couple and renove the lifting
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from each Ciher The fting frame 170 has,’a plurality of coupling holes
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coupl ed W|th | - bol t coupled with a co 180a on
bot t om ofl tife %&@upled with The chaln 2.

The hook plate 180 has a plurality of coupling holes
180a so as to be coupled with I-bolt 3. The I-bolt 3
coupled with a coupling hole 180a on bottom of the hook
plate 180 is coupled with each chain 2 coupled with the
lifting frame 170.

In other words, an end of the chain 2 is coupled
with each I-bolt 3 of the lifting frame 170 and the other
end of the chain 2 is coupled with each I-bolt 3 of the
hook plate 180.

The top surface of the hook plate 180 is coupled
with a hook 181 to be coupled with link 1a of the chain
block 1 so as to 1lift up the hook plate 180 and the
lifting frame 170.

As shown in FIG. 9A and 9B, the 1lifting link units
190 include rotation shafts 191, pairs of 1lifting links
192, a tension chain 193 and a connection member 194.
The rotation shafts 191 are coupled rotatably with both
sides of the lifting frame 170. The pairs of lifting
links 192 are coupled with both sides of each rotation
shaft 191, rotate with respect to the rotation shaft 191
in order to lift up the separation membrane frame 65, and

couple with and remove from the holder 657 of the
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plate 180 is coupled with each chain 2 coupled with the Ilifting frame 170.
In other words, an end of the chain 2 is coupled wth each I-bolt 3 of the
lifting frane 170 and the other end of the chain 2 is coupled with each
I-bolt 3 of the hook plate 180. The top surface of the hook plate 180 is
coupled wth a hook 181 to be coupled with link Ia of the chain block 1
so as to lift up the hook plate 180 and the |Ilifting frame 170. As shown in

FIG 9A g$§ éé%ﬁ&gg l%??mﬂ”%ﬁ§ 1%Qe %%égqglwgﬁgjonlﬁgaggs 191,

pai rs of ting ension charn a connection nenber
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pair of lidting ddoks.d92.1 Pﬁm%onﬂfﬁ éO” @Enbsfll%ebeggﬁen ttﬁﬁnepa'r of

lifting Iinks 192 connects t air tlng nks 192 to each other to
rotate tHEIIFHiHY 19 nReViIDg af tthe st%%qnné: Hdeordi 4y £0 FOWPAG of the

t ensi on @apanlsowsﬂ@tgagpllgnk@ R&i2r 26fd |ﬂefrﬁdxft9 witkSadQ2raps r@rove with

and fronqtéh hoI 57 of the separ?Jttrtg;\%m?%ﬁ ne franme 65. At both ends
of the r&l q f§1 th an i nner surface
of the liftindgt fbama EHYis tbﬁt the, Aseathsh alslhe(ft(sn 1%k, sbdasinist he

I onger Cqaéwela&el?&o&gléga%iec%chaEOtﬁgrjleOP s.~3Ql%fftr:\c]t‘29]‘ofr q:thaet eﬁ_l\ﬂ‘:\%llng
frame 170, that is, are installed on the sides of the
longer channels 171 so that each rotation shaft 191
rotates well.

The tension chain 193 has ends connected to each one
lifting 192 of each pair of 1lifting links 192 and a
predetermined portion connected to finger stop (not
shown) of the membrane separation aerobic bath 60.
Therefore, the pairs of lifting links 192 are rotated in
an arrow direction as shown in FIG. 9D according to
control such as drawing and releasing the tension chain
193 outside the membrane separation aerobic bath 60.

Meanwhile, as shown in FIG. 9D, when external force
is applied and the tension chain 193 is drawn, the pairs
of lifting links 192 are removed (depicted by a solid
line) from each holding hole 658 of each holder 657. The
pairs of lifting links 192 has weight center at lower
portion thereof so that the pairs of lifting links 192
are rotated with respect to the rotation shafts 191 due
to weight thereof and coupled (dotted 1line} with each
holding hole 658 of each holder 657 when external force
is removed.

The lifting frame 170 and the lifting link unit 190

submerged into the membrane separation aerobic bath 60,
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The tension chain 193 has ends connected to each one lifting 192 of each
pair of lifting links 192 and a predeterm ned portion connected to finger
stop (not shown) of the nenbrane separation aerobic bath 60. Therefore,
the pairs of lifting links 192 are rotated in an arrow direction as shown
in FIG 9D according to control such as drawing and rel easing the tension
chain 193 outside the menbrane separation aerobic bath 60. Meanwhile, as

shown indz 90, eefwgal d‘forct%e . %ega@alt%nang % t@&%ggg chai n 193
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bath 60, tha%{ﬁﬁj at the rear nd of the nenbrane separ at.i.on aerqgbic bath
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t he nenbﬁanm1$ﬂpanmﬂdnulEmmﬂﬂnuldﬁudtﬁﬁbnmub the original water sent

t hrough the distri n:line fro he mcro f ation,screen 40. The
wat er flom/agF§5 5$¥%%§ F%OIHS Pearlﬁg%ﬁe:%h ns%&%%%% f?%éd%aFﬁello to
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110 and to pronote denitrification of the mx
aerobic bath 60 and the mixed liquor in the oxygen-free

bath 110 and to promote denitrification of the mixed
liguors. The transfer pump 111 is installed inside the
oxygen—~free bath 110. The transfer pump 111 has a
pumping force to transfer mixed liquor from the oxygen-
free bath 110 to the microfiltration screen 40.

A transfer line 160 is connected to the transfer
pump 111 and forms a flow path of the mixed liquor to
transfer the mixed liquor from the oxygen-free bath 110
to the microfiltration screen 40.

The mixed liquor transferred to the microfiltration
screen 40 through the transfer line 160 passes through
the microfiltration screen 40 along with the original
water sent from the flow control bath 30 and micro
deleterious particles of the mixed liquor are Ffiltered
out one more time. Then, the mixed liguor is transferred
to the anaerobic bath 100 and the oxygen-free bath 110.

A phosphorus coagulating means 140 is installed
outside the membrane separation aerobic bath 60, and
reacts with and coagulates phosphorous material (P0,>7)
contained in mixed liquor in the membrane separation
aerobic bath 60 so as to remove the phosphorous material
(PO,7) .
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i quors. The transfer punp 111 is installed inside the oxygen-free bath
110. The transfer punp 111 has a punping force to transfer m xed |iquor
fromthe oxygen- free bath 110 to the microfiltration screen 40. A transfer
line 160 is connected to the transfer punp 111 and forns a fl ow path of
the mxed liquor to transfer the mxed |liquor fromthe oxygen-free bath
110 to the mcrofiltration screen 40. The m xed liquor transferred to the

mcrofiltratiqn &g&e%ﬁ%fﬁgr O‘#gh éhg?%&?ﬁg{%nl éﬁg}?g@alﬁgs%ﬁ }Qr ough
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phosphorous material contalne he m xed quor he menbrane
separ at | GEPREPEHIE RATPBOC toreba§ll & Hint %sﬁ%%hgtha@eﬁgantso as to

renove t&%a@t@snhmmusherr&tle@callicﬁi%ﬁ Jini RHem&hXesnd i gephrathent ank 141
transfers th ul ati an ag nt to menbr ane t,ion obi c bath 60
S0 that HRERIROUTEES ofiSagert SFEAEHS GiEh THE T RUA Aoy 112 {RE membr ane
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L Coor SO T, S0Pl 805 Ecant LHIR. %o [LAUEP! il chpecganou = o
aerobi ¢ lgmagulation agent to the membrane separation aerobic bath

60.

As the phosphorous material (P0,>") is coagulated by
the coagulation agent transferred from the coagulation
agent tank 141 to the membrane separation aerobic bath
60, the coagulated phosphorous material and the
coagulation agent are solidified. The coagulation agent
is FeCls; or Al,{(SO04)3 that are apt to coagulate with
phosphorous material. The coagulation agent may be
anything that can coagulate with phosphorus besides the
above-mentioned material.

An open/close valve 143 is installed at a
predetermined location of the coagulation agent flow
line, and opens and closes the supply path of the
coagulation agent from the coagulation agent tank 141 to
the membrane separation aerobic bath 60 through the
coagulation agent flow line 142 in the manner of gravity
flow.

As shown in FIG. 4B, a coagulation agent pump 144 is
installed at the coagulation agent flow line 142 and
forcedly pumps the ccagulation agent from the coagulation
agent tank 141 to the membrane separation aerobic bath
60.
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60. As the phosphorous material (P043-) is coagul ated by the coagul ation
agent transferred from the coagulation agent tank 141 to the nenbrane
separation aerobic bath 60, the coagul ated phosphorous nmaterial and the
coagul ation agent are solidified. The coagul ati on agent is FeCl3 or
Al2(S04)3 that are apt to coagulate with phosphorous material. The
coagul ati on agent may be anything that can coagulate w th phosphorus
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As shown in FIG. 5, the separation membrane cleaner
150 that manually supplies the cleaning chemical to each
separation membrane 655 includes a cleaning chemical tank
151, a cleaning chemical supply line 152 and a contact
differential pressure gauge 153. The cleaning chemical
tank 151 is installed outside the membrane separation
aerobic bath 60, and contains the cleaning chemical to
supply the cleaning chemical to each separation membrane
655 of the separation membrane unit 61 of the membrane
separation aercobic bath 60. The cleaning chemical supply
line 152 is connected to the cleaning chemical tank 151
and has an end connected to a suction line 91 to form a
flow path of the cleaning chemical. The contact
differential pressure gauge 153 is installed at a
predetermined portion of the suction line 91 connected to
the separation membrane unit 61, senses differential
pressure caused by 655 at each separation membrane
according to a amount of floating material filtered out
by each separation membrane 655, that is, a amount of the
separation membrane 655 that is blocked when the mixed
liquor passes through each separation membrane 655 of he
separation membrane unit 65, and controls the operation
of the suction pump 90 according to the differential
pressure. The contact differential pressure gauge 153

stop the operation of the suction pump 90 when the
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61. As shown in FIG 5, the separation nenbrane cleaner 150 that manual |y
supplies the cleaning chem cal to each separation nenbrane 655 includes a
cl eaning chem cal tank 151, a cleaning chem cal supply line 152 and a
contact differential pressure gauge 153. The cleaning chem cal tank 151
is installed outside the nenbrane separation aerobic bath 60, and contains
the cleaning chemcal to supply the cleaning chem cal to each separation
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punp 90 according. to the differential pressure. The contact differenti al

pressur e SQRGGE 54 1% 0op the operation of the suction punp 90 when the 23
differential preSistre mftdhevsepar abidon smerdarrane b5t b SthBi gbntard oper at es

monbr ane GRS S IaE  BEGEPRYS sSANdm hy bl CE RS TS uSed a5 the
cl eani ng seiediiicral Liomel Phe clrehnppgnehemccatlosesndedoydimox to udeel i quid of
sodi um hypechler idignut by mat;al é&htg%iU&§f§QPéH51Q¥PBEQEQGEEeg%%g@
predeterm ned “concentration.
153 so as to control that the treated water is introduced
from the separation membrane unit 61 to the suction pump
90. A second motor wvalve 155 is connected to the contact
differential pressure gauge 153 and installed at the
cleaning chemical supply line 152, and opens and closes
according to the sensing signal of the contact
differential pressure gauge 153 so as to control
supplying the cleaning chemical from the c¢leaning
chemical tank 151 to each separation membrane 655 of the
separation membrane unit 61,
In other words, when the treated water is introduced
from the separation membrane unit 61 to the suction pump
90, that is, treatment bath 70, the first motor wvalve 154
is opened and the second motor valve 155 is closed due to
the sensing signal from the contact differential pressure
gauge 153 so as to introduce the treated water to the
treatment bath 70 through suction 1line 91. When the
cleaning chemical is supplied from the cleaning chemical
tank 151 to the separation membrane unit 61, the first
motor valve 154 is closed and the second motor valve 155
is opened so as to supply the cleaning chemical to the
separation membrane unit 61 through the cleaning chemical
supply line 152.
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A first notor valve 154 is connected to the contact differential pressure
gauge 153 and installed at the suction |ine 91, and opens and cl oses
according to the sensing signal of the contact differential pressure gauge
153 so as to control that the treated water is introduced fromthe
separation nmenbrane unit 61 to the suction punp 90. A second notor valve
155 is connected to the contact differential pressure gauge 153 and

installed at Qbele@éﬁaghﬂgcﬁhﬁgbcﬁk Sﬂﬁgﬂéiléd1 %% aEHeOEQQEnQQ cl oses
according to the sensin gnal of the contact erential préssure gauge

153 so a<HIG rbRnks aéélﬁﬁhgsﬁﬁéedW§%ﬁﬁml€H@#|&£ thomclgandgani ng

chem cal drakicil &ndeaohtsepar@id Of i FBEDIRH656a0 et N&G4 SEPAr &hicon
ated water..is intr duced

nb t the .t
rom ¢ he SRR AI hrotith dhel Ui t© GI5TB ERS BOEPFORCHARPLNG0 Lo
t r eat mentwadatth l‘ﬁorelthﬁftirrestchawamg/adhmm i s opened and the second
mot or val ve 1%&@&@%9!@1@3 5he FRNsifo 31 gRan Lhomitie eartact

differential pressure auge SO as to irtroducé mater to
the tred&Weht 1Bat his0 lpﬁl’cé‘&éﬁdsu%’@l die | péeaninyherhatiecak] @almprlg cheni cal

i's supplilgchd r o8t heaed eaRisngpaRgThEal fotddk t101eb9-EReySqRANAL k@R NMembrane
unit 61, the f.irst nDtor val ve i54 is closed and .t he second nmotor val ve

155 is Sperdd b SherdcedppfyPPhéed ebiPRg dHenidaanis'd heheddsadat i on
menbr ane tamk 6151 hr augh dduh cl eapa gt Chem g@hmbrawepl 33 necd52+h24 A | evel

switch 15 % a%i nsi th cleanlng chem cal tank 151 to sense
wat er | ev ﬁé%aq%:n %ﬁ%ﬁ%ﬂf enﬁ%al and control the first notor valve 154

and the secoﬁdln@tbervaWQEdaESJﬁo ogelerantoc| mspp bg cartdi ngleanting  wat er
| evel of Jdhagid-8a h n cheni cal
i K 'qugcﬂé‘eg@;g%atdl rb@?%ﬂé@:‘:% e @5if Wnlh tﬁleGma?me%

injection punp 157 is_1nst t eani ng c enlcal supp i ne 152,
and has QnpiHFWHdrce H P ordedI Shp the FIG. - 5,  the chemital

injection pump 157 is not installed. In order to
forcedly pump the cleaning chemical to smoothly supply
the cleaning chemical, the chemical injection pump 157
should be installed at the cleaning chemical supply line
152 as shown in FIG. 6. The installation of the cleaning
chemical tank 151 can be modified according to location,
space, design and purpose and effects of a pump.
Meanwhile, as shown in FIG. 7, a timer 158 may be
installed at the suction line 91 instead of the contact
differential pressure gauge 153, and repeatedly open and
close the first motor wvalve 154 and the second motor
valve 155 for a predetermined period. In other words,
the timer 158 alternatively opens and closes the suction
line 91 and the cleaning chemical supply line 152. Thus,
when the treated water flows through the suction line 91,
the cleaning chemical does not flow through the cleaning
chemical supply line 152. To the contrary, when the
cleaning chemical flows through the cleaning chemical
supply line 152, the treated water does not flow through
the suction line 91. As described above, since the first
motor valve 154 and the second motor valve 155 are

alternatively opened and <closed according to the
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cl eaning chem cal supplied fromthe cleaning chem cal tank 151 to each
separation nenbrane 655 of the separation nenbrane unit 61. .In other
words, in order to supply the cleaning chemcal to the separation nenbrane
unit 51 in the manner of gravity flow as showmn in FIG 5, the chem cal
injection punp 157 is not installed. In order to forcedly punp the

cl eani ng chenical to snoothly supply the cleaning chenical t he chem cal

R L e e R

l'ine Fon” aning chem cal
t ank 151 téfaﬁ@tl@éi Wétﬁlredaadcothlﬁing:l@mmt |Qh¢m1<§\dac<,f10@fesftgn &hd purpose

and effects@ford PUAR. JEABRWAI | Ehe aS18ROMRG Neifdia cd1 %utéﬂ?y i@ﬁemiy be
installed at the suction line 91 i nstead of the contact ferenti al

pressurelgsz%rge 153, and repeatedly open and close the first notor val ve
154 and the secon@Lupt oproyabme lHfbdortwt pigdetfernm neteper todtatn ot her
words, t lefftl ner aﬁS alternati veluy opigg and cI ses th??ﬁuctl on,, line 91

and the ¢ earﬁrr?dltc %a?sguppl fal vr\[/hen e t'1%at e8 wat er

flows thrgugi ltlksl saict’am fudisl g, llnme9lzl’e¢anpﬂglc<he¢rabhii dpes motl fl ow
through tdlh & e@ ngfnc&%%%'orsu\zgw ling 1324 Tond he LU apyrophen the

cl eani ng chem ca flows through t eanl ng chem cal suppﬁy l'ine 152, the
treated Watléie dées not flow through the suction line 91. As described

above, since tki&efl rshty BRbLOlovatNe l:%éht&l& t dier seeand: Aot gﬁce\é@h&‘@ 155 are
alter natlveIP/ red_.and cl ose?ﬁ ccordi he 25 operation of the timer

158, the 'Olt_f}f‘ehgtfrﬁﬁf apde d S UHPT e R&nPR§ Y heni cal
flow to tdweorslictd dro ltihe Qirpewk tded cdaplani@gtxzdsnenbfathsuppbmelrgad 152. A

oL Pr OB skt 4 "SR o Do Al B SRR, PESRY < gL, 152
open andwastewater treatment and an order of the user.

In an embodiment of the present invention of the
submerged type membrane separation system for advanced
sewage and wastewater treatment, all, some or none of the
phosphorus coagulating means 140, the separation membrane
cleaner 150 and the 1lifting apparatus 160 can be
installed variously according to the purpose and
application of the submerged type membrane separation
system for advanced sewage and wastewater treatment,
installation space and an order of the user.

FIG. 10 illustrates the submerged type membrane
separation system for advanced sewage and wastewater
treatment according to another embodiment of the present
invention. It 1s made by removing the anaerobic bath 100
and the oxygen-free bath 110 from the first embodiment of
the submerged type membrane separatlion system for
advanced sewage and wastewater treatment. The submerged
type membrane separation system for advanced sewage and
wastewater treatment according to another embodiment of
the present invention includes a grit bath 10, a screen
bath 20, a flow contreol bath 30 and a microfiltration
screen 40, a membrane separation aerobic bath 60, and a

transfer pump 6€3. The membrane separation aerobic bath
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close the first notor valve 154 and the second notor valve 155. Here, any
one of the contact differential pressure gauge 153, the tiner 158 and the
PLC program can be used according to the purpose and application of the
subnerged type nmenbrane separation systemfor advanced sewage and

wast ewat er treatnment and an order of the user. In an enbodi nent of the
present invention of the subnerged type nenbrane separation system'for
advanced t.e n S r e e
phosphor us?sg\égggﬁsa{gﬁnl\%snetaw %aéﬂreee(g%lrﬁr&al ‘%@n%’p t}Q&pc %gﬁéeér} 150 and
the |iftithgoyygyar atlue 160<:a:a>rflﬂ§rarcns>nal Imlr%m 048! y tdororadi ngtke t he

pur pose %%tﬂ%ﬂl%%'ﬁh@flbbe SHBMBIGRA do Réo IRIRY 16 $EPaE§hhoR  System

for advanced sewage and wastewater treat nent installation space and an
order of MHenisdr. /iepotved| Maderdtds t%cshbrréfrl@@&lt%em%%%%e
separ at | @hcsysicpd=or ﬁdu@.ﬂs:@ﬁ sewagrdrd \Aﬂitw@é@r dniceat Aevtoagcor di ng

t o anot her, _.enbodi mep t ﬁ:gle esent nventi on. made bé{:rem)w ng the

anaer obi @l&aﬁ%%o Jéﬁla t oxyaﬁﬁg}?% b&H *fro fro “he TFTEE8Hbodi nent
of the spmrgednt yperoehbr drehsepar dtasontbystsempamrt icadvaavkdasewage and

wast ewat ef st %ait ;r}g_lgit .thgh%lwgert%qlsf@ip?ug;%n‘%@ne separation system for

advanced sewag wast ewater treatnen cordi ng to anot her enbodi nent
of the preser?thei nvepdtBent ndladdes’ @ gpi tindianl eyl  Hoscreiveathe20, a

fl ow contdiQlarPat Re30c@nG; ¥ CEREL ! tgAtdeQn tﬁ%@@ﬁ 4.@)9, asapgbaam@n
separatlon erobic bath go and a transfer Igeur’rg %ﬁb

separ at i 8}’? cUBht h 036 60TREe PHELAPPed ¥ %ellx?e Jtrh% ‘Qg‘?nEP wat er
that passetnddy otigh theamhetohi hicriiriaoe sotEene20 dfhridughmehbrane
distributjon line 120 nd remve, cont mn nts,(or t er i,al

di ssol vedser?aatréaﬁlan ae"[roe%lc fkf oa |§log matZIF i a reat %%Jg?\%r%r&s%rmt elrrﬁal

amoni a muategen @whpni 0ouss nle@bhecar(ﬁﬁtmelqmcg} ndlingat 8. ¥he

nenbranegenerate sucking force.

A sludge thickening underflow bath 80 is installed
inside the membrane separation aerobic bath 60 to contain
sludge pumped by the transfer pump 63.

The present invention works as follows.

The original water is introduced into the grit bath
10. The sands and small grits contained in the original
water are precipitated. The original water is
transferred to the screen bath 20 and passes through each
of the screens 21 and coarse deleterious particles are
filtered out. The original water without the coarse
deleteriocus particle flows into the flow control bath 30.
If the water level sensor 33 of the flow control bath 30
senses the water level of the introduced original water,
the original water pump 31 is operated/stopped according
to a sensing signal of the water level sensor 33 so that
a predetermined amount of the original water is leaked
from the flow control bath 30 to the ocutside or not.

Here, since the water flow agitator 34 is installed
in the flow control bath 30, the water flow agitator 34
generates water flow in the original water in the flow

control bath 30 and agitate the original water.
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separation aerobic bath 60 has the separation nmenbrane wunit 61 and the
sludge transfer punp 63. The treatnent bath 70 is installed to receive the
clean treated water that passed through the separation nenbrane unit 61.
The suction line 91 is installed to connect the separation nenbrane unit
61 of the nenbrane separation aerobic bath 60 to the treatnment bath 70.
The suction punp 90 is installed at suction line 91 to generate sucking

fo;rtC)e- A sl udg@tayﬁairﬁ&%ni theg%frﬁfdgglwtlb%gtgg il%aik:%%ié abied friogﬁibéﬁﬁ] he

menbr ane separati on aerobjc ba o contain  _sludge punpe e
transfer § LM pRESentl | PRBREP o ROMRS dg omeag.fgﬁﬁ%#@i nal

wat er i s siotteeeduted dnat omi Beo grddl aairi ouk). pdheisands sanrd simtérgaits
containegnjn the,fgégﬁé¥% . Water are pref' é& tergi Tge §rig%ngl mgter is
transferre&"to t e screen bath 207 ana dﬁss S hrou%ﬁ ealh “of " tHR&°screens
21 and ceardd delsetier ilody qimaeicc lied catdie Hilsteribdtaen. 1The 320gi nal wat er
W thout the cegpse Jdel eheriqus Rﬁ%?'Cbﬁt%#°“@lb@ﬁﬁgthEhEhQ%hCOBEéO| bat h
30. If the water |evel sensor §3 of the flow control bat 0 senses the
wat er | efdIStar e amt + baiticdd Cor +§i Haltnpgtusied  $REC otilg narag@eetCpunp 31
i's Operg%s%dﬁﬁtﬁ@@eanacm?dif@nai@i@g S@Bibmﬁ?ﬁi %mlerpfi_st hifn’i\@-bﬁﬁcéévla ced
sensor o that a predeter amoynt of the origina er.is |eake

T ot ho Jtgw Carer T EESE b6 ol the ouiRs deraPoRel ks "ELEkEREhe aat or
fl ow agi tthtraugdd ithd nstidtdwidbutiion hel fdow T2t ros bathbr3ducete water flow
agi tator er_ f i ord._agi_nal ter, in the flow
control gg}%ﬁr%%qgl%tag%}_ﬁg)toe atnﬁieoc\(g{rel &x %nw%%re. .%ﬁ%glr?vw | e, the original
wat er | eaked dile f pgiginel fvaherontniofodiaedd 30 Fassédet hanaghobhe

”inOfi|&kﬁﬂ£Pﬂinﬁcﬁﬁﬁ”nﬁge@ndquﬁr0tﬂ%‘eh@&&ﬁuslﬁaﬁEEC!ﬁ§tﬁrﬁmiéétered
out. The original water without mcro deleterious "particles_is introduced
into the SEANGG i U [FPRe apgprobic bath 100. The mixed liquor

and the original water are well mixed with each other due
to water flow caused by the water flow agitator 101 in
the anaerobic bath 100.

The mixed liquor in the aerobic bath 100 has MLSS
and the MLSS eats and removes the contaminants {organic
material, dissolved material, etc.) and flcocating
material. The phosphorous material (POf') contained in
the original water is dissolved under anaerobic
condition.

Meanwhile, to maintain a proper concentration of
MLSS in the mixed liquor in the anaerobic bath 100, the
mixed liguor in the oxygen-free bath 110 is introduced
into the anaerobic bath 100 through the transfer line 130
by the pumping force of the transfer pump 111 installed
in the oxygen-free bath 110. Therefore, the mixed liquor
in the anaerobic bath 100 is maintained to have a proper
MLSS concentration.

Here, the mixed liquor transferred from the oxygen-
free bath 110 to anaerobic bath 100 through the transfer
line 130 passes through the microfiltration screen 40 one
more time. The transferred mixed liquor is introduced

into the anaerobic kath 100 without deleterious
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Some of the original water flowi ng through the distribution line 120 is

i ntroduced into the anaerobic bath 100 and the remaining original water is
introduced into oxygen-free bath 110. The original water flow ng through
the distribution line 120 is introduced to anaerobic bath 100 and the
oxygen-free bath 110. The original water introduced into the anaerobic

bath 100 is mxed with the mxed liquor with MLSS contained in the

anaer obi ¢ b%t.h 100. The m xed liquor and the original water are well m xed
with eack3tH&Sfue to water flow caused by the water flow agitator 101 in
t he anaer obi ¢ Tha&t hoxkEhicd heomixetndniquds rembledadmobitee bamde 1Q@Lhas M.SS
and the . C 1 ]gﬁgq_. I
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oxygen- f PERBFFH P11 GGG P TR SHARTBHIR bat FCEBB 1 fir ough t he

transfer matreiklQ ol pumpiagidoy cestof. t he freasiey puapetidljnstall ed

in the oxygen-free bath 110.. Therefore he. m x || quor,....in.ih naer obi ¢
bath 100 F%Ag)s%llonrtoéjisnénc?%eor aalven‘gé“pr)o’pe?ﬁ RIS I&%ﬁ%%gﬁggat(}qgﬁm*—bg%? t he
m xed | i qudrrausanmsfteraged f@M@n-Nhe oxygen- free bath 110 to anaerobic bath

100 through thed ransfalinddile (SLDAESERELELUON Lhe gk chotLlinatlion

screen 40 one nore tine. The transtferred mxed liquor s introduced into
the anaerdlsi-d IFdieh TOT i Aahdhte dohet erdddisa D8 parErBeesand TREMBY§4ni ¢

contam Nt dise nendyes LAtihg. anaeieobi G Aaldy amnd dhies 1M xedrk i ggeedf rom
whi ch phosphorous MGt alives® 44382k dehs-0kEQduegd 1 L8, Lhe,; Bgbrane
separ at |
membrane unit 61 installed in the membrane separation
aerobic bath 60.

The ammonia nitrogen (NH3-N)} and the nitrous nitrogen
(NO,-N) are nitrified by the air sent from the blower 62
for supplying air to the membrane separation aerobic bath
60 and are transformed into the nitrate nitrogen (NO3-N).

The phosphorous material (POs>") contained in the
mixed liquor in the membrane separation aerobic bath 60
is overeaten by the MLSS in the mixed liquor and removed
into water.

Here, when the mixed liquor in the membrane
separation aerobic bath 60 contains a lot of phosphorous
material and the phosphorous material is not properly
treated, phosphorus coagulation agent 1s injected into
the membrane separation aerobic bath 60 to react with and
solidify the phosphorous material (POs>7) .

Te inject the phosphorus coagulation agent, as shown
in FIG. 4A, an additional phosphorus coagulating means
140 is installed.

In other words, since the phosphorous material
usually exists in the form of PO,> in the mixed liquor in
the membrane separation aercobic bath 60, in order to

cocagulate the phosphorous material, the coagulation agent
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aerobic bath 60. The m xed |iquor in the nenbrane separation aerobic bath
60 contains contam nants (organic material, solved material, etc.),
floating material, phosphorous material (PO43-), amonia nitrogen (NH3-N)
and nitrous nitrogen (NO2-N) . The contam nants (organic nmaterial, solved
material, etc.) are food for the MLSS, and are consuned and renoved by
the MLSS's eating. The floating naterial is filtered out when the m xed

| i quor p rates t rati r it i nstal i e
nenbrane%gg%érg}|ongﬁazgg %ktgﬁﬁjggﬁp% gsgﬁgnh?%%ﬁlp%& e%ﬁgﬁﬁgl%é and the
ni trous Mmubsdgen tf(axlcgzemh)r%nee FRRAFAE QN byexPlei @i patlentl f shanldebdl ower 62

for SUDplswéfgﬁl@d i d %é@{@&&&%é aaﬁtdtqrbrﬂ%r&@kﬁcp@afih &®.and are
transf or me nt o the nltrate nitro -N). The hosghorous mat eri al

(PO43-) cont aitfeddPn HHS- dOPe Fﬁ t¥el Venbfane 189 oh™aer obi ¢
bath 60 ths: overngatemniby tdn@ezM,S&Jlow t Nenm xed2| | et r eovede i nto

wat er. Here, lﬂ? n the n1§§dtanﬂu941|n the ne rane eparatlg agroblc bat h

60 contai s & +of § %% hot Ous ™~ nater i eneci%%e p oscﬁogous material is

not prop@@@ﬁttﬁkﬂﬂ&xﬁlqﬁqn#ﬂ&n@mﬂqu@ﬂﬂ@m|@@eageﬁLOWSlln?e&ﬂédandto t he

menbr ane (§parYd QN A8TPP! G feafh 6@ 1Qqf %%‘«Efedw tllﬂt@ndth%m hdkb¥ahbe
phosphorous material (PO43-). To inject "the ph 285 orus coagul ation agent,
érls

as shown SERRIATGOM &S b igd dRatiforkd 1§h6§1ﬁ1 SFAVAhYh ns 140 is
installed. InToidigr w@s,pmm@;m@s phespépious peietsal widguakhy eXI sts

in the form of PCAS in the m xe uor in the rane separatio

aerobi ¢ ERAWBE IR orag?ngo gu%g?g tr‘fbrebho§f3ﬂlggbgéeﬁ1sttelroiaﬁl ®t he
coagulauamagnﬁauedﬂpkunphnrﬁuh|matémﬂ£bagﬂlpréompagenedtankbbdtomnstaIIed
out si de the yenbr e separat 1306"{ Qa%bgaé tbaGCq,l sgboul d be supplied into

the menbrane separatlon ae
At this tlme, 1f the phosphorous material in the

mixed liquor of the membrane separation aerobic bath 60
is coagulated and solidified to some extent, the
coagulation agent open/close valve 143 4is closed to
prevent the coagulation agent from flowing from the
coagulant agent tank 141 into the membrane separation
aerobic bath 60.

Here, 1if the submerged type membrane separation
system 1s used for a long time period, the concentration
0of the membrane separation aerobic bath 60, that is, the
concentrations of coagulated phosphorous material and
'MLSS are increased. To maintain constant concentration
(5,000 ~ 12,000 mg/l) of the membrane separation aerobic
bath 60, the sludge transfer pump 63 installed in the
membrane separation aerobic bath 60 is operated to
transfer the mixed liquor containing the coagulated and
solidified phosphorous material and sludge from the
membrane separation aerobic bath 60 to the sludge
thickening underflow bath 80.

The coagulation agent for coagulating the
phosphorous material is FeCl; or Al;{S04}3 that are apt to
coagulate phosphorous material. The coagulation agent

may be anything that can coagulate phosphorus besides the
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To do this, the open/close valve 143 installed in the coagul ati on agent
flow line 142 connected to the coagulation agent tank 141 is opened and

t he coagul ation agent flows al ong the coagul ati on agent flow line 142 and
the coagul ation agent is injected into the nenbrane separation aerobic
bath 60 in the way of gravity flow Then, the phosphorous material reacts
with the coagulation agent and they are solidified. The coagul ated
phosphor = { i.pit.ated on bottom of the nenbrane separation
aerobic %gﬁﬂﬁ%%gﬁktfieﬁgg%ﬁﬁgaﬁlf the phosphorous material in the m xed
li quor of theMasyhdde s@Farshvsh Herlbbrc E%t hagocopguidhgonapgdnind

sol i di fi gfhnfD BONMEIEXLRBEAL188 a€0ald aldLfhlagedn apg€| pseyvaive 143 is
cl osed tﬁ%zgr ven%8the ioagulatlo agent from fl ow n frog%the ﬁoagulant
4 h

agent ta % nt8rFRE HenBMiRe S2pardBh-2 i bbi 6™ HERE, if the
subner geddapd aterdr angesepatatik oridlsysbemhs usadfaore askpagatioe period,
the concentrat.i o e Ugﬁp e {op. aerohic. b , Jkhat is, the
concentra%%ﬁﬁgﬁ)‘%%géﬁﬁéied 5%%2%%%r§§é3%%§e%?§|Qgﬁﬁt ﬁ%%gggrg&?ﬁcreased.
To mai nt &he copbpanphogoneentaiignial (5re@ddly 121000 sg/itdifsf t heemenbr ane

separ at | ¢hAYHRPus bafde6Q1 the sludge transfer punp 63 installed in the
menbr ane “separation aerobic bath 60 is operated to transfer the m xed

li quor contai fithg PhESEoagtiPafed andeRol ith¥ i eFPROLFHEPHus AEEBEI al and
sl udge frapBrihgoseniBnRe 5epatat ivpenaer chidc Hiaé hc68qtDat henshydge
t hi ckenin undfé%|OMIbath%§%91he coag Iationéggent f coa uIatiFg t he

phosphor e i af i PEE OFOAff(S )§Uﬂﬁ) aEHp Y cggaﬂ ate
phosphor dugarat@re al mefheageagskatirah iagentaenmdyicdbe bt hi 6@, t hahecan

coagul at %lg%éflﬁ%g&ro% Qgéﬁgeint Nen30 BV =TE L oNggh Bt ghial s 4 Meggwhi T e, as
shown in Fl , an coagul ati on agent

forcedly supplied to the membrane separation aerobic bath

60 due to pumping force of the coagulation agent pump and

reacts with the phosphorous material to coagulate the

phosphorous material . If the phosphorous material 1is

fully coagulated, the coagulation agent pump 144 is

stopped and the coagulation agent open/close valve 143 is

closed and the coagulation agent 1is prevented from

flowing from the coagulation agent tank 141 to the

membrane separation aerobic bath 60.

Meanwhile, ammonia nitrogen (NH3;-N) and nitrous
nitrogen (NO;=N} are nitrified and transformed into
nitrate nitrogen (NO3—N) in the membrane separation
aerobic bath 60. The mixed liquor containing nitrate

nitrogen (NO3-N) is introduced into the oxygen—-free bath
110.

The mixed liquor introduced into the oxygen-free
bath 110 1is mixed with the original water that is
discharged from the microfiltration screen 40 through the
distribution line 120. As the denitrification occurs due
to denitrification microbe in the oxygen-free bath 110,
the nitrogen (N;) and the oxygen {02} are separated from
the nitrate nitrogen contained in the mixed liguor and

the nitrogen (N;) and the oxygen (0;) is discharged into
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punp 144 is installed at the coagul ati on agent flow |line
punp the coagul ati on agent fromthe

menbrane separation aerobic bath 60 so that the coagul ati on agent
with the phosphorous material rapidly to solidify the phosphorous

mat eri al .
is opened and the coagul ati on agent

142 to forcedly
coagul ation agent tank 141 to the

reacts

I n other words, when the coagul ati on agent open/cl ose val ve 143
punp 144 is operated so as to supply

coagul atign. agent into the menbrane separation aerobic bath 60, the
coagulatlon agent in the coagul ation agent tank 141 is forcedly supplied

to the nmenbra

Ifapari@di® onCEERBBEC BATRONG0 S G PR FRA¥Or c606f t he
coagul at |aQ'ftl&f.3ﬁ:f]In UfRe 2@ n {t@aGtiTaibh thecphwspher %pﬂl&ﬂeﬁ{l ko0

coagul ate the os hor us mat.eri al | f_the ghosghorg rial is fully
S3rd th

coagul at éd,9 Ry o dgentOptatnakavet

st

bpB

agent opetec|dise nddue dld3 diree 1d0ased and t he coagul ation agent is

prevent ed frOﬁqjlcm&£ghfr9§%gFﬁ ggggéb%hb%ﬁ aqﬁgﬁnta@%el4% RBrEH

menbr ane

separation aerobic wWhi'l e,” @amoni a ni

§°88ggulat|on

rogen %NHS-N)
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a
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the oxygen (O |sc arge nto

microfi tratlon screen 40 through the transfer line 130.

The mixed liguor sent to the microfiltration screen
40 passes through the microfiltration screen 40 along
with the original water and micro deleterious particles
are filtered out. The mixed liguor is introduced into
the anaerobic bath 100 and an oxygen-free bath 110 at a
predetermined ratio.

Meanwhile, the floating material in the membrane
separation aercbic bath 60 1is filtered out by at least
one separation membrane unit 61 installed in the membrane
separation aerobic bath 60. In other words, since the
suction pump 90 connected to the separation membrane unit
61 is installed outside the membrane separation aerobic
bath 60, the mized liguor in the membrane separation
aerobic bath 60 is introduced into the separation
membrane unit 61 by the sucking force caused by the
sucking pump 90, and passes through the separation
membrane unit 61 so that the floating material 1is
filtered out.

More detailed description will ke made. The mixed
liguor in the membrane separation aerobic bath 60 is
introduced into the separation membrane frame 65 of the

separation membrane unit 61 by the sucking force of the
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Here, the organic carbon source necessary for activating the
denitrification mcrobe is supplied from organic material in the original
wat er introduced through the distribution Iine 120. The m xed |i quor

i ntroduced fromthe nenbrane separation aerobic bath 60 is mxed well with
the original water introduced through the distribution Iine 120 by the
water flow agitator 112 installed in the oxygen-free bath 110. Al so, the
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separati on nenbrane unit 61 is insta rane separation
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60 is intheduad ddttiod heenaiation dEMH A&k Nt ke 6dubyet hersuaki ng force
caused by the suckin unp 90 nd passes_through the separation nenbrane
ini t 61 SBTRSONRS TIORE RS Mabr i alIeR FAT t OF Sa 00t "2 NGF eDAECEFI od
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aer obi c Q%&%'g% is introduced into the separation nmenbrane franme 65 of the

separati on nenbrane unit 61 by the sucking force of the 32
Then, air generated by the blower 62 is introduced

into the diffusion pipe 661 of the diffuser 66 installed
at the lower portion of the separation membrane frame 65.
The introduced air is vented through holes of the nozzle
662 of the diffusion pipe 661 to form air bubble and is
supplied to the separation membrane 655 of the separation
membrane frame 65.

Therefore, the floating material of the mixed liquor
filtered out on each separation membrane 655 falls and
the floating material of the mixed liguor is prevented
from being attached to the separation membrane 655.

Here, the floating material of the mixed liquor
filtered out on each separation membrane 655 is prevented
from falling or being attached to the separation membrane
655 to some extent due to the air supplied £from the
diffuser in the form of air bubbles to generate the water
flow to each separation membrane 655 of the separation
membrane frame 65. However, it is not fully removed. If
the separation membrane 655 is used for a long time
period, the floating material is attached to the
separation membrane 655.

so, the inflow amount of the mixed liquor introduced

into the separation membrane unit 61 is reduced and the
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suction punp 90. The introduced m xed |iquor passes through each
separation nenbrane 655 of the separation nenbrane frane 65 and the
floating material is filtered out. The treated water without the floating
material is collected into each collection pipe 656. The treated water
collected to each of the collection pipe by a sucking force generated by
conti nuous operation of the suction punp 90 is introduced into a pair of

upper oGyl Sipporer, 082 oA Ny {TOm e geparatl osadmabrage unit 61

t hrough the outlet of t I nt erconnection pipe e treated
wat er paddddy tfHd tarad éWwtpunp 90 and is introduced into the treatnent
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655. Here, the floating material of the m xed |iquor | tered qut on each
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separati di remayvae 655 to sone extent due to the air supplied fromthe

diffuser int f or m_of alr gbblez tqi enerate t he m@%ﬁ% flow to each
separat i on nefbrare B855°01°T hECsdpatatith TR o FPEHRT 35S PB ver, it
is not fu@l yupenfummd thd méhbraeparstpaoratnerbr aseclbbsd bsthsetD f oana | ong

tine per| e 1f Ilciaftel@1 qa?)tp%hr'aaéué S l%ct}l%%esga separati on menbrane

655. so, e |n ow anount mxed liquor introdiced into the
separatlon medtsr SeWhiin FIGs rPdced®@andea@le I-bolt 3 is coupled

with a plurality of coupling holes 171a selected among
the coupling holes 17la and is coupled with an end of the
chain 2. '

At the same time, a link la of the chain block 1 is
coupled with a hook 181 coupled with the top surface of
the hook plate 180. Each I-bolt 3 is coupled with each
of the coupling holes 180a of the coupled hook plate 180
and is coupled with the other end of the chain 2. The
lifting frame 170 and the hook plate 180 are connected to
each other through each chain 2.

In this state, since the chain block 1 is operated
{(positive direction), the hook plate 180 is lifted up
over the membrane separation aerobic bath 60 and each
chain 2 connected to the hook plate 180 becomes taut.
Accordingly, the 1lifting frame 170 1is also lifted up
along with the hook plate 180.

Then, if the lifting apparatus 160 is moved to be
positioned over the separation membrane unit 61 in the
membrane separation aerobic bath 60 and the chain block 1
is operated in reverse, the hook plate 180 and the
lifting frame 170 are lifted down.

When the bottom of the lifting frame 170 are lifted

34



33 floating material contained in the mxed Iiquor cannot be fully
filtered out. Therefore, The separation nenbrane unit 61 is taken out from
t he nenbrane separation aerobic bath 60 and each of the separation

menbr anes 655 of the separation nenbrane unit 61 is chem cally cl eaned
using chemcals, that is, cleaning solution such as a sodi um hypochlorite
(NaCCl) used to clean, so that the floating naterial filtered out on the

each of h%%ns%@én% %é’e%@@ar%:i Pa5§e];r ox ! o m@RAgLLO 11 ft

the separation nenbrane uni om t rane Separatron aer obi ¢
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coupl ed ogk p(f WBIB ahd s coup & ¥h J’tlhe o] énd ot} Hgl n 2. The
lifting fuhgnetay9li@mdchhénhdde phath I8G e cbﬂnectlecd:a’@loreashaﬁther

t hr ough h i t S RSV t ljock: & i erat ed
(posi ti Vg@gl I’é:eig?l gﬁa l’%%e “ﬁot%k é?gge h?LJSlO%%S ?ﬁt g%h%lgdo&glré% hgc.)?rgnbr ane
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180 becomestizaut. Accordingly, the lifting frarre 170 is also lifted up

along wih, s ok Bl ahe d80. e 11, e LLLLI g cgpar i s, 19051 o roved
separ at i arcaendahitedatch 5@ anthdhes odai of b’tl@@kliftiﬁgoﬁeaﬁéetﬂ’mnbyever se,
the hOOktBEaEﬁéu%)E%gslgg chgg%iQ%§W§§m%%ggnaE$lgfééfkgof@ne of
FIG. 9D. the pairs of the lifting links 192 are rotated
to the outer side of the 1lifting frame 170 by the
loosened tension chain 193 as shown by a dotted line of
FIG. 9D. So, the lifting links 192 are inserted into and
coupled with the holding holes 658 of the holders 657.

Here, since the pairs of the 1ifting links 192 have
a gravity center at lower portion thereof and the pairs
of the lifting link 192 are rotated to the outer side of
the lifting frame 170 by the loosened tension chain 123,
the pairs of lifting links 192 are inserted into and
coupled with the holding hole 658 of the holder 657
coupled with both sides of the top surface of the
separation membrane 61.

As described above, the pairs of lifting links 192
are coupled with the holders 657 of the separation
membrane unit 61. In the condition described above, if
the chain block 1 is operated in positive direction to
1lift the lifting frame 170, the separation membrane unit
61 is lifted up along with the lifting frame 170.

The separation membrane unit 61 is guided by guide
rails to get out of the guide rails due to the lifting
frame 170 that is moving up. If the lifting frame 170 is

lifted up higher, the separation membrane unit 61 is

35



When the bottomof the lifting frame 170 are lifted 34 down neets the top
surface of the separation nenbrane wunit 61, the chain block 1 is stopped.
At this tine, since the tension chain 193 is |oose outside the nenbrane
separation aerobic bath 60, a predeterm ned position of the tension chain
193 is drawmn and | oosened, pairs of lifting link 192 are rotated by the
tension chain 192 with respect to a rotation shaft 191 and coupled wth

each hol denr. 65 0 @n menbrane
61 by coggalﬁeﬁlgléﬁolfﬁlﬁplt#%?‘%@%&%%% %%gﬁ g;eortgiﬁhe 1 |ng | i nks 192
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the | oosemed t@ﬁ@t@altpalﬂmn theigai s of, l&%%geetlllve;k@ 192 rgee
inserted into and oupl ed w th the hol di n 8 _of the hol der 657

coupl ed WPREThotRds| Tof IthESt cﬁ?]ﬁf’r]?%ceggf e ldépartdteh WedAbrane 61.

As descrianedlgatwyﬁe:tdqet pahhserofsuriflaidesy df NkBelQRiider erLiouptied wot h the
hol der s %% ﬂe se atlo %n%nbrane unit .61. In th conﬂltlon descri bed

above, h@rateﬁ g 66§tt?9e di IE%t 6§t98 lift the
I|ft|ng ﬁﬂ@me 170, nﬂuagﬁﬂmﬂtHS(wehﬁenbrane unit 61 is lifted up along with

the L 1eing T ams ke ThaSCPRERL QT (TR A0%) W4, o Scpidedoly oul de
rails to get out urde rarls“due to
mbrane unit 6 can be taken out along the guide rail

without fluctuation by the guide rail and the upper and
lower guide rollers 172 and 173.

The separation membrane unit 61 that got out of the
guide rail and was taken out from the membrane separation
aerobic bath 60 is brought to the space or the place for
repair and cleaning outside the membrane separation
aerobic bath 60. The chain block 1 is operated in
reverse and the separation membrane unit 61 is placed on
the floor.

Then, the separation membrane unit 61 is repaired or
cleaned. Otherwise, the separation membrane unit 61 is
submerged into the bucket containing cleaning chemical
such as sodium hypochlorite (NaOC1)}) so that the
separation membranes 655 of the separation membrane unit
61 are chemically cleaned and the floating material
filtered out on the separation membrane 655 is removed.

If the separation membrane unit 61 is completely
repalred and cleaned and the separation membrane unit 61
is completely cleaned, the separation membrane unit 61 is
inserted into the membrane separation aerobic bath 60 in
the manner described above by the chain block 1 and the

lifting frame 170 to perform its own functions.
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frame 170 that is nmoving up. If the lifting frame 170 is lifted up higher,
the separation nenbrane unit 61 is 35 taken out fromthe nenbrane
separation aerobic bath 60. Here, the separation nenbrane unit 61 and the
lifting franme 170 are guided by guide rails having the shape of "L" to
nove. In other words, since the upper and |ower guide rollers 172 and 173
are perpendicularly coupled with each other, the upper and | ower qguide

rollers 172 anpd 14 eCP“&vé‘E& di fffertergl%] ’s@ﬁ&@g%%ﬁ %?nb‘?:ane ngevter cal l'y

standing guide rail, respec fvel r and ower ro ers 172
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by the gukgarhaibnandrohe cuppeh &@d Iomer guide rollers 172 and 173. The
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out fromthe #gnbranglséparéilon aero tln a%hn%% Ebgb?%ﬁ k?gtgl e space
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separation nenbrane unit 61 Ts pfaced on 'oor. Then, the separation
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unit 61 iselid line of FIG. . a pair of llftlng llnk 192 are

removed from the holdlng hole 658 of the holder 657.

Then, 1f the chain block 1 is operated in positive
direction, the hook plate 180 is 1lifted up and the
lifting frame 170 removed from the separation membrane
unit 61 is also lifted up.

Then, under the condition that the separation
membrane unit 61 1s positiconed in the guide rail
installed fixedly in the membrane sepafation aerobic bath
60, if the submerged type membrane separation activated
sludge system is operated, contaminants of the sewage and
wastewater are filtered out by the separation membrane
unit 61 and the sewage and wastewater is cleaned.

Here, the operation of the lifting apparatus 160
will be described in brief. According the operation of
the chain block 1, the lifting frame 170 is reciprocated
up and down. As the tension chain 193 is drawn and
loosened, the pairs of the lifting links 192 are rotated
to be coupled with or removed from a holder 637 of the
separation membrane unit 61. So, the lifting frame 170
and the separation membrane unit 61 are coupled with or
removed from each other. Accordingly, the separation

membrane unit 61 is taken out from or inserted into the
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inserted into the nenbrane separation aerobic bath 60 in the manner

descri bed above by the chain block 1 and the Ilifting franme 170 to perform
its own functions. 36 In other words, if the separation nmenbrane unit 61
is completely inserted into the guide rail in the nenbrane separation
aerobic bath 60, the lifting apparatus 160 should be taken out fromthe
menbrane separation aerobic bath 60. To do this, a pair of lifting |links

192 coup i 657 akho :nqggga i oul d be
renmoved %@gﬁﬁ%h% %Eﬂﬁ#%}#ﬁheé%ﬁégﬁﬁsgﬁgﬁhgpdg 657. %%?%%ﬁ%e?}ag?ds, if a
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According to the sensed differential pressure, the
contact differential pressure gauge 153 controls the
open/close of the first motor valve 154 of a suction line
91 and the second motor valve 155 of cleaning chemical
supply line 152.

In other words, when  the sensed differential
pressure sensed by the contact differential pressure
gauge 153 does not exceed a predetermined differential
pressure, the second motor valve 155 is closed and the
first motor wvalve 154 is opened. Due to the sucking
force of the suction pump 90, the mixed liquor 1is
introduced into the separation membrane unit 61 and the
cleaned treated water flows through the suction line 91
and is introduced into the treatment tank 70.

When the sensed differential pressure sensed by the
contact differential pressure gauge 153 exceeds the
predetermined differential pressure, the separation
membranes 655 should be cleaned so that floating material
can be removed frem the surface of the separation
membrane 655.

In order to clean the separation membranes 655, the

first motor wvalve 154 is closed and the second motor
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on nenbrane unit 61. So, the lifting frame 170 and the se

menbrane unit 61 are coupled with or renoved fromeach other. Acc
the separation nenbrane unit 61 is taken out fromor inserted int
menbrane separation aerobic bath 60 by the lifting frame 170. As descri bed
above, the separation nmenbrane unit 61 mnmay be taken out fromthe nmenbrane
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the collecting plpe 656 and transferred to the separation

membrane 655. The floating material attached to the

surface of each separation membrane 655 falls and is
removed due to the supplied cleaning chemical so that
each of the separation membranes 655 is cleaned.

Meanwhile, the cleaning chemical is supplied from
the cleaning chemical tank 151 to the separation membrane
unit 61 by the second open/close motor valve 155 in a
gravity flow way, or the chemical injection pump 157 can
be installed at the cleaning chemical supply line 120 as
shown in FIG. 6 to forcedly supply the cleaning chemical
to the separation membrane unit 61 by the pumping force
of the chemical injection pump 157. This «can be
variously selected depending on a product specification,
a work object and effect or the like.

If the cleaning of each separation membrane 655 1is
completed or if the cleaning chemical is at a low water
level within the cleaning chemical tank 151 as described
above, the second motor wvalve 155 is closed to block the
cleaning chemical supply line 152 and at the same time,
the first motor valve 154 is opened to open the suction
line 91. Therefore, while the suction line 90 and the

blower 62 are operated, the submerged type membrane
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menbr anes 655 shoul d be cleaned so that floating material can be renoved
fromthe surface of the separation nenbrane 655. In order to clean the
separation nmenbranes 655, the first notor valve 154 is closed and the
second nmotor 38 valve 155 is opened according to the sensing signal sent
by the contact differential pressure gauge 153. The suction punp 90 and
the bl ower 62 are both stopped. Therefore the treated water is prevented

from flauwnglaig thesset rop khpe b aad ot he ppaned, seqond., gpLer value
155 al | ows cl ean c em ca | ow eani ng em cal "t ank
i nst al | ed rG@tFiedd t he meFBedAy e@@mmd oficacistsite bheh %@Jat% o&p# t he

cl ean cheyaGalyatUPRINe ddie gkor RASY e eqe@ed t&%e%e Waker val ue 155,
and be supplied to separatl on nenbrane unit . The cleani ng cheni cal

supplied to tREIEIBar aPP@Hlnﬁenﬁ%n€1&ﬁltng6lt}bﬁss‘%’srsiqﬂr 8tgh Fﬁ%oﬁﬁper
nmodul e sunpn:rtxmlsre@saaﬁ drie SEpaisin@n:ienbsaneafsant=6o1 anfl thee

col l ecti i andt ansf er to _the separ.ation rane. 655. The
floati ngr?%a éfﬁ efml% 1fo Ehéggsﬁfﬁaggcﬁgachegie[%’r anl?%ngne rane 655
fall s andwidcly ehﬁ@ecirmrealﬂ@d heishppl itde ctéaanhggchledmncalalsotehat each

of the SQ_%Qratéﬂﬁbé‘EEHéa'l%%e@%ﬁ&&{ ef‘@é’dls %[M‘Hl' &q e £4£aphag

chem cal 1.s supplied from eanl ng chem ca 151 to the separation
nenbr ane CLAFNITEN Herheaset8RE dpdn/ cHlelaBedr SWdibEd 15%0 | feBSegravity

fl ow way trer t,aaee@hembeeh I@fecftﬂl@n daltgmulrfg? GHemikeli ngtiahkad ahet he

cl eani ng cheni.cal i‘ﬁpﬂP‘%/ i ne shown in FIG 6 to forcedly supply
the cl eaf I ttr"f‘@]% &Tatl on nenbrane unit 61 by the punping
force of the Tohertitcat woydst i of pherpe1édniddi sheahcde iyasippiligdsel ect ed

dependlf tohe 2 &{Od’s:'%ﬁ ?QE% 'C%EmB Flnea \%rk otblj ct @ﬁlg ef&ggfleﬁr t he

i ke eani n each separation rrenbrane 557718 dd or if
t he cl eatihspicedniteaik illatsa 43)V\7:0?va@b¢an each separation membrane

655 thereby causing the water level of the cleaning
chemical to be lowered within the cleaning chemical tank
151, this lowered water 1level is sensed by the level
switch 156 such that the sensing signal is not only
transmitted to the fist and second motor valves 154 and
155 to open and close the first and second motor wvalves
154 and 155, but also the sensing signal is transmitted
to the suction line 90 and the blower 62 to control the
suction line 90 and the blower 62 to operate or not.

Herein, the cleaning chemical is supplied to each
separation membrane 655 of the separation membrane unit
61 in the manner of the gravity flow as in FIG. 5, or is
forcibly supplied using the chemical injection pump 157
installed at the cleaning chemical supply 1line 152 as
shown in FIG. 6. This can be variously installed
according to an object and a use of the submerged type
membrane separation system for the advanced sewage and
waster water, or according to a specification requested
by a user.

In the meanwhile, the differential pressure
generated from each separation membrane 655 of the

separation membrane unit 61 can be sensed using the
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| evel within the cleaning chem cal tank 151 as described above, the second
not or valve 155 is closed to block the cleaning chemcal supply line 152
and at the sanme tinme, the first notor valve 154 is opened to open the
suction line 91. Therefore, while the suction line 90 and the bl ower 62
are operated, the subnerged type nenbrane 39 separation systemfor the
advanced sewage and wastewater treatnent is nornmally operated to treat the

sevage and, st QYA Rl T AN, ARSTAL g, ddier 64 a0 Lisgl eghvater, Herein,

openi ng and C|OSI2§ the first "and secon tor valves 154 and 155 using
the | ow wat®d |evdlr ofiRtecad| @bnthg epehrehl diffrrential ePreesHPEi shed by

the | evelgauge tTds 156nhknstialdredi yé t Bha the gi&fmiamléaﬁeﬂﬂji@abrbﬁﬂgm 151.
Since the level swt hJil 6 is inst Ile]‘(’j\;a;{nmde thg fleanl ng ﬁ_,em cal tank
151, t he GV HIE SWITCH 1B W2 rREEL O Her Y rPPRVERT of 1976 EPGaniRGchem cal
within thked cl eagbnd cheotcal twrlkvelSl. 16 ot aed warkls, idurtime cl eani ng
chem cal ﬂt%ﬁ%%f{i%%d t@j[rgeag%% sepag-aLi on me ryanoq,1665 ff&%n %ggtgkgam ng

chem cal °t S0 as ean each separati“on nenbrane er eby
causi ng thd figgent advebrossuhe daewisi nhS3 chédiecatiner béS>Bovaredtdet hin the

cl eani ng ¢« Gdled atlc ddgrdi Sal oMer 88 vet ey Lgyehsts sensediRy the
| evel switch 156 such that” the sensing.si is not only transmtted to

gha
the fist &hd-ReceRderbt 8F i edsasaiande 13N Bisknt ¥Rl BEBBE2RRe fir st
and secomédpmtao:ridém B85 tehbd fand 1h%, %U{t‘fﬁallcgla tl@@wgg@si AgdSI galateihs
transmtte to the suction l.ine 90 and the 0 tqQ control the
suction Itlrﬁa@%né:nc?qcﬁeacﬁo&é?%fq & Sper s Sy \%ﬁ(r)ta. Y35 ei n, the cleani ng
chem cal is suppl dedctrdbeaichabsepar athen miendt ana Bkl owitthénsepheat i on
menbr ane | in er L he avi w i | G or is
forcibly s|ﬁﬁ%€§?%ﬁih%ﬁF%%%%hen?%EF inggctﬁ%%ﬂ%%ﬁp %@fbﬁﬁﬁstaFgg at the
cl eani ng sERERHdd s uBIMPrange $52 aBY s s¥clHng  gorpsi soéanthe

vari ousl st igbe 90 to be produced as the clean treated water
without the floating material. The treated water is
collected and flowed into the collecting pipe 656 of the
separation membrane unit 61 by the continuously operating
suction pump 90, and then is introduced into a pair of
upper module supporters 652 of the separation membrane
frame 65 to be discharged to an external of the
separation membrane unit 61 through the interconnection
pipe 654 connected to the upper module supporter 652,
Accordingly, while the discharged water flows into the
suction line 91 connected with the interconnection pipe
654, it passes through the suction pipe 90 to be
introduced into the treatment tank 70.

Further, the water level sensor 64 is installed at
the membrane separation aerobic bath 60. The water level
sensor 64 1is connected with the water level sensor 33 of
the flow control bath, and also is connected with the
suction pipe 90.

Therefore, the water level sensor 64 senses the
water level of +the mixed liquor of the membrane
separation aercbic bath 60 such that the sensing signal

is transmitted to the water level sensor 33 and the
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according to an object and a use of the subnerged type nenbrane separation
system for the advanced sewage and waster water, or according to a
specification requested by a user. In the neanwhile, the differenti al
pressure generated from each separati on nenbrane 655 of the separation
menbrane unit 61 can be sensed using the 40 contact differential pressure
gauge 153 as shown in FIGs. 5 and 6. O, instead of the contact

di f f er enti @l sRELESSH 9 %(g_aug'?héf’%at%?e 1 kBT sje%%oaln%ﬂt @%‘ﬂ%?ﬁ@? PLC

program can be ins ed to perrodically open and cl o and
second nBtEPSvalti€s T84 i@ l1557afifl nPWP preétet EFRFRNG | neC asthd FIG 7.

Any one efahkei¢eragkensdhlf erigiaial plessuUres gangesddsiod heukd nes 158 and
the programed PLC Rrogram can be sel ect eﬂ@s;ﬂeusgd aﬁcor I to the
obj ect oPPERETESe BP9 netShBner gRY tAFE hrentiv Odephirgt i BRYRPem for the

advanced agewage dadthwast &és toasttemntl yamd iatadngidng to the request of a
user. As descrllnbegtﬁgﬁve‘m%@se' mixfedt!h'equﬁéﬁg&t hi@‘é%ge Ofsegﬁ%atfggwnenbrane
rane

unit 61 passe$ through eac separ ation me by the sucking force
of the swootirod pgtd 90 tie & @ ddutedierel nd| dag vaear ebeviad et wi t hout

the floatihgg ABI&IT 8k qudbe JiigaLed: Mat GbmbSaneOld 86100 and fLoygd.into the
col l ecting pipe 656 of the _separation nenbrane unit 61 by the continuously

oper ati n§2t8uct? o Spudp 90, Larid Ua¥Ed i sERBt rthfded  PREd &P of¢ upper
modul e Stt@rawslhﬁlts; &ﬁ@a Qferidigs epiafradll aib NMEHD I adiee 6rflﬁ\f’@l 6§elﬁﬁob633|i schar ged
to an ext of,the separati rane [ t hrough t he

|t or confEctih T DecBBaERbaRBt et o (A8 tBer Akl S hpBFPEPE 652
Accor di ngiBy, twnsmeithe tdieschangédgwat ayndl ows | the thdgiswadt i eatérne 91
connect e it h-the_jnt cty ' . 6o, S t hreugh e suction
pi pe 90 6 be 3§LntF%du§%§9‘?€§o %]ﬁé; Itoérlgla ent tdéaﬁltk Oiﬁﬁlﬁrtﬁgf F‘hg wat er
| evel sesduiegli s viakseral cegtanues to flow out from the flow

control bath 30. At the same time, as the water level
sensor 33 transmits the sensing signal to the suction
pump 20 to stop the operation of the suction pump 20, the
treated water is prevented from flowing from the membrane
separation aercbic kbath 60 to the treatment tank 70.

Additicnally, 1f the water level of the flow control
bath 30 is at the low level and the water level of the
mixed liquor of the membrane separation aerobic bath 60
is at the high level, the original water pump 31 is not
only stopped by the water level sensor 33 receiving the
sensing signal from the water level sensor 64, but also
the suction pump 90 is operated thereby allowing the
treated water to flow from +the membrane separation
aerobic bath 60 into the treated tank 70.

The phosphor agglomerater 140, the separation
membrane cleaner 150, the lifting apparatus 160 and the
like can be all installed, or only some of them can be
installed or not.

As described above, the present invention has
effects in that a structure of the submerged type
membrane separation system for the advanced sewage and

waste water treatment is modified, that is, the anaerobic
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t he nenbrane separation aerobic bath 60. The water |evel sensor 64 is
connected with the water |evel sensor 33 of the flow control bath, and

al so is connected with the suction pipe 90. Therefore, the water |evel
sensor 64 senses the water |level of the m xed |liquor of the nenbrane
separation aerobic bath 60 such that the sensing signal is transmtted to
the water | evel sensor 33 and the 41 suction punp 90. The water |evel

sensor 640per alien aUbmARS Al Gidel SetssiOUMBadl agherding Lo the

transnitted sensing signal. Al so, as the suction punp 90 operates and
st ops, t REYRefnesy ePabh t%ﬁ?lﬂéﬁ@ﬁéﬁéEdaeﬁﬁﬁlc?%ﬁﬂd1 EHSi sCEbHLRAML | y

mai nt ai nﬁﬂétﬁlx’lﬂ Qtshealmrrdmteti the waher heayekobfct gelathomtaneontt_&el Eat h 30
is at a | eV, e wat er ev.e nlxe | quor n the
oo e SdereiTes Hoath P bile SHG e oM et Bhe, Lo
sensor Gmlxeldarﬂgmltcs:tm seassfigrsedndirotno thiee avaten1fnad Iserisoto33  of

the 11 OWLGQN! £phe D3N 30 4%, 1 BE UBH Tel el y SENSAC- 3oL LARSTL b e

senS|ng S|gna tO t e orlglna wat er to operate t he orlglnal wat er
punp 31, PefEicdeisgi aes Racer resitt | BbECTeAf KBRIShY fRrsHaHe 19 ohhecont r ol

bat h 30. d@lét"é@:l%@@ tpar@alc,ﬁlseé hey,veheh | evel Sensel 38rdmansaihg the

sensing s to the su tion 90 to stop the oper tion of the suction
punp 90, Hﬁi;i O égkﬁﬁeﬁp?rB ?F%ﬁ?hgef bt eheY nBhbr ane

separati Meaeremta@@ lmtdtw&&tteo wiahtert kgattments yisardkn.70. Addi ti onal ly, if the

wat er | evel of ntheﬁ Eov‘\{rocroc{t qtkh bath g’r?t'fm?énthe Iow I gy g!a E)%he wat er
| evel of the ntxe i quor ADY Ane separa |on AeTobr ¢ i's

at the hicgimduec\telntlnfheebtmgm‘ainwat‘@rlmmp Bloatingt majmryLﬁta)pped by the
wat er 'e‘(:%'nt%?rﬂ%% £33 T QERLVI NG Lhe; -sensing signal fhrom bt Estg?%% | evel

sensor 64, but also the suction punp 90 Is operate there y | ow ng t he

treated WRtETied fﬁnéwt%rﬁtw et aheS@ ephfBPgem and phosphor as

the trephones causing an occurrence of the
eutrophication.

Further, the present invention has an effect in that
the phosphor agglomerater for agglomerating the
phosphorous material is provided at the external of the
membrane separation aerobic bath such that as the
phosphorous material contained in the mixed liquor of the
membrane separation aerobic bath is agglomerated by the
aggregating agent supplied from the phosphor
agglomerater, the phosphorous material is a little more
smoothly eliminated from the mixed liguor of the membrane
separation aerobic bath thereby enhancing the efficiency
of the submerged type membrane separation system for the
advanced sewage and waste water treatment.

Additionally, the present invention also has an
effect 1n that the separation membrane cleaner for
supplying the c¢leaning chemical is provided at the
external of the membrane separaticn aerobic bath such
that in case that the blockade phenomenon is caused by
the floating material at each separation membrane, the
differential pressure of each separation membrane 1is

sensed such that the separation membrane cleaner supplies
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aerobic bath 60 into the treated tank 70. The phosphor aggl onerater 140,
the separation nenbrane cleaner 150, the lifting apparatus 160 and the

|i ke can be all installed, or only sone of themcan be installed or not.
As descri bed above, the present invention has effects in that a structure
of the subnerged type nenbrane separation systemfor the advanced sewage
and waste water treatnent is nodified, that is, the anaerobic 42 bath, the

nmenbr ane ti e | C th a h -fre jnstalled
o0 o oo R U A R e P Lo S0 B e P o RS, o8 A e
oxygen- f se@arattioat thembianodfi bnisti 0o sceéeanancadie seRedatiomor is

transf er pReuf oM t BRPXKIENshSEL DAt hdiag e fiRe Gubheabban sgpgen such

that mcro deleterious particles are once nore filtered Thereby preventing
the del BCERLGHS pRPRRER 5O SIS el QY st @ fadbARBRA nFeWdSckened, and
al so enhanrGitRg wahte rt reatemmehtef fici ency of the sewage and waste water by
the system Igb ot her words, the esei]t iplventi on s _.effects_of

I ??lg

pr
concurrently hienipnra‘:ﬁ% VAN gs 31 oA fiat 8 5T T oA Adnt s (the
or gani c roeer gaheraheodi ssol vkd tmdared| wanert het | ithe) , sepdrat sonni t r ogen
and phos the.dre n 1Ng, AN ur 33;%_92 if
eut r ophi @%??DgﬁieFu‘ﬁr}?h%’r, E?%ee%re%gleliz{gni %@eﬁtgi%gln {1 S antolecﬁ ﬁ?@ﬁa?%at t he
phosphor a@§yl 6her atEfe f GreagghbpBpbi faglyheephogmidr s faseribedis

provi ded sglovidhe @xd & nak ofo theeq megkr adqer§ﬁ\@%§t PR cRerabi goRathrsuch that
as the phosphorous material contained in t ql? m xed |iquor_of the nenbrane

separ at | CeFERIHTCHAN Y F o e rdat Tl Dy AR By r RYEE T niPSgeRtsuppl i ed
from t he iplposptiory agel omerkt eeffikecph@spbarouslsat efinpkoirsng | ahtl e nore
snoot hly el.i.m nat egff romthe m edtig:equor of the msr{br ane separ ation

y he

aer obi ¢ Bat irteher% tEhRanti ngO fi c?lé?\%ef/rged ype fane
separation system for the advanced sewage and waste water
treatment.

The above effects not only improve the efficiency of
the submerged type membrane separation system for the
advanced sewage and wastewater treatment, but also
improve a consumer’s reliability for the product.

The foregoing embodiment is merely exemplary and is
not to be construed as limiting the present invention.
The present teachings can be readily applied to other
types of apparatuses. The description of the present
invention is intended to be illustrative, and not to
limit the scope of the claims. Many alternatives,
modifications, and variations will be apparent to those
skilled in the art.
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of the subnerged type nenbrane separation systemfor the advanced sewage
and waste water treatnent. Additionally, the present invention also has an
effect in that the separation nenbrane cl eaner for supplying the cleaning
chemi cal is provided at the external of the nmenbrane separation aerobic
bath such that in case that the bl ockade phenonenon is caused by the
floating material at each separation nenbrane, the differential pressure
of each s@pamad i on nenbrane is sensed such that the separation nmenbrane
cl eaner Supplrtes 43 the cleaning chem cal to each separation nenbrane of
the separation nenbrane unit to clean each separation nenbrane thereby
snoot hly manadi.ng t ife subnmerged typpe nMumismdres sepphatitdonsysysfremor the

advancedfgym?ﬁlﬁggln¥a%%%\¥¥EJEM%£ag$§$ﬁe LQ% present |nvent onhalso has

an effect e generat’ ff'eat'sg V¥er “t the Separation
menbr ane ApFIRT1ga9%e &l eginithgbeftheach sepegaat | bathenbr adfd ovandonheoli ke are

aut omat | galdyy, Per PR 8% 1485 DelredROVE {fIEIGdii NRaRREhART 23 regul ar
check or nonj'tor her eby not onIy re u0|nq6$it|ne and human _power | oss and

i npr ovi ng XU h&céﬁqﬂéigeweaﬁ F & Ry SAET &P Sdffiici ency of
the subnerged drype affegbopie Sepahat i DissyBlad f Juddivicadvamrcedtrewage and

wast e wat er tnment. The above effects _not only rove the efficiency
o the SUSRTad TURS heNEFaTe. S8haratran :0ys Carh AO T Tt SHyERBED sowage
and mesteMamertheea@menbflburaaien s¢qﬂenue aemawan@erbsntamuabntsty for
the produclon The Lof €998, erhodLAPL: 1 THE! Y, PAMRNAr ko3¢ [ gqgnot to be

construed as |imting the present invention pr ésent teach|ngs can be
readi | y dppsdda ehsisdrorusipes of appar at uses. The description of the

present InvemtIn@émxsaﬂéwt%mﬂaﬁporbeaéf&yﬁéreétwemeeglm@a batshhgi t the

scope of Hpe nggggobkg t%?rnatégesremov1ng contaminants and
phosphorous material from the mixed liquor and having a
separation membrane unit with a plurality of separation
membrane for removing floating material;

an oxygen—-free bath installed outside the membrane
separation aerobic bath, for separating and removing
nitrogen (N} and oxygen (02} from nitrate nitrogen
contained in the mixed liquor by denitrification, and
transferring the mixed liquor to the microfiltration
screen through a transfer pump and a transfer line;

a distribution line connected to the microfiltration
screen, for transferring the original water from the
microfiltration screen to the anaerobic bath and the
oxygen-free bath according to a predetermined ratio; and

a transfer line connected to the transfer pump in
the oxygen-free bath, for transferring the mixed liqguor

from the oxygen-free bath to the microfiltration screen.

2. The system of claim 1, further comprising:

a phosphorus coagulating means outside the membrane
separation aerobic bath, for reacting with phosphorous
material contained in mixed liquor in the membrane

separation aerobic bath to coagulate the phosphorous
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nodi fications, and variations will be apparent to those skilled in the
art. 44 Cains 1. A subnerged type nenbrane separation system for
filtering and treating sewage and wastewater, which conprises a grit bath,
a screen bath, a flow control bath, a mcrofiltration screen, a treatnent
tank and a sludge thickening underflow bath, the system conprising: an
anaerobic bath installed outside of the mcrofiltration screen for

recei vi nghz@tdgiznal water sent fromthe mcrofiltration screen, renoving
contam nants fromm xed liquor mxed with the original water and dissolve
phosphorus; a nenbrane separation aerobic bath installed outside the
anaerobi ¢ batfs,. for TeOyySgetobtariladnt  anthephos phigs ogsospherual from

t he mxed I| Q. and haawan:a separation nmenbrane unit with a plurality of
separati Siv grrtéir?brlélnqe s rer%n\PrﬁLg Fi oat i ng material; an oxygen-free bath
install ed out si deddplmdriyraneageepar banbn aesbbl tebat hptfbdesepheati ng and

eV g neR0Gen (DR BV 0GR LRAK T OmCR LT el  EGGEDsnGAG! A1 ned [

t he mxedllquor by itrification, and transferrin m xe iquor to
the nicr SAARHRGIGR Soe@dn o OE@I@O& t MRS ePhﬁﬁﬁboéﬁ’HSa PRARSLEE line; a

di stri butdeen diinRel cannest @ddt 011 §eof c1®f idid abieabra5& €8Bpakation
mcrofiltration screen to the

transferrin h rlglna ro
anaer obi & W?ﬁ%é:rpb%tﬁj%’cﬂﬁﬁ% o earlﬁrledet er mi ned

ratio; and a taramxiae;uﬂammommtted fil@wt haltnreansfoamepmﬁpl i ho t hiee
oxygen-fr for %g@stt%r ]J ngf&g f%é&ggl i qugi?w lp%rpht hgf ozéngen free

bathtotch mcré‘flnltr i 6n SCrde furthe
conpri si ty2a@alstdsyzhorasnc obgubsarphy rté@nSZQﬂﬁlelaiélQmeaq@mr’aﬂeth@epar ation

aer obi ¢ Rakfbrdfd JBRAGHH NG ddrJHRS phpusindrat erial contained in nixed
i quor in the nenbrane
a coagulation agent open/close valve installed at a

predetermined location of the coagulation agent flow
line, for opening and c¢losing to supply and cut the
coagulation agent to and from the membrane separation
aerobic bath.

4. The system of claim 3, further comprising:

a coagulation agent pump installed at the
coagulation agent flow line, for pumping the coagulation
agent from the coagulation agent tank to the membrane
separation aerocbic bath.

5. The system of claim 1, further comprising:

a separation membrane cleaner installed outside the
membrane separation aerobic bath, for sensing
differential pressure by floating material filtered out
by each separation membrane of the separation membrane
unit, and cleaning each separation membrane by cleaning

chemical.
6. The system of claim 5, wherein the separation

membrane cleaner comprises:

a cleaning chemical tank installed outside the
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separation aerobic bath to coagul ate the phosphorous 45 material. 3. The
system of claim2, wherein the phosphorus coagul ating neans conprises:. a
coagul ation agent tank installed outside the nmenbrane separation aerobic
bath, for containing coagulation agent to react with phosphorous materi al
contained in mxed liquor in the nmenbrane separation aerobic bath to
coagulate the phosphorous material; a coagulation agent flow line connected

to the erRagdald orse@@e:rattltoalnk,aefx@rblfcor I,Eﬁtafﬁg a ffbew pahbaohihhe tgeagul ation

SRR TR LR el R R

predet er reped-dtocat | orerdfrarive ceagul adt ontngenmerhlbna\nel i aepatatiopenl ng and
closing tQ. SRR % 4 d cut the coagulation agent to and fromthe menbrane
separation aerobic bath. 4. The systemof claim3, further conprising: a
coagul ati on agenflpanpnanselemeaa ht &mlmo&gnanwe@@@ﬂ ficowthene, for

punpi ng tdl%a@ﬁﬁﬁj“@tlélﬁ)fba@gﬁahkf £ tﬂ'@vﬁ&_ﬁ%‘ﬂxa'fehgn cf%ﬂﬁﬂatctteﬂf'kté o5t he
menbrane separation aerobic bath. 5. The systemof _claim1, further

conpri si ng*c ‘%bpéﬁ&?lo%P%eﬁ%VﬁHémkl@ah%k“?n?@&hleﬂ olths delFRBL Henbr ane
separ at i aheadradli;c bath, for sen5|ng differenti al pressure by floating
mat eri al fiItered out aratlon menbr ane th paration
Torbr ane | uni € GRACETBaRig RS Gl S T O RedBgRe Y EaA ng "

chem cal .tt& $hetsy:st ehing claimad,edvhépei the hesegepatdtdnonmenbrbnane
cleaner GRILI Sesy dsChepN NG ChANAA; Jank Laskal ot el 47 ! RRe46

nmenbr ane separ ation aerobi contalning t
mixed liquor passing through the separatlon membrane at

each separation membrane, and controlling operation of a
suction pump according £c¢ the sensed differential
pressure;

a first motor wvalve connected to the contact
differential pressure gauge and installed at the suction
line, for opening and closing according to the sensing
signal of the contact differential pressure gauge so as
to control the transferring a treated water from the
suction pump to the separation membrane unit;

a second motor valve connected to the contact
differential pressure gauge and installed at the cleaning
chemical supply line, £for opening and closing according
to the sensing signal of the contact differential
pressure gauge s¢ as to control supplying the cleaning
chemical from the «cleaning chemical tank to the
separation membrane unit; and

a level switch installed inside the <c¢leaning
chemical tank, for sensing water level of the cleaning
chemical and contreolling the first motor valve and the
second motor valve to open and close according to the

water level of the cleaning chemical.

7. The system of claim 6, further comprising:

a timer substituting for the contact differential
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cl eaning chemcal to supply the cleaning chemcal to the separation
menbrane unit of the nenbrane separation aerobic bath; a cleaning chem cal
supply line connected to the cleaning chem cal tank and having an end
connected to a suction line for formng a flow path of the cleaning

chem cal; a contact differential pressure gauge installed at the suction

| ine connected to the separation nenbrane wunit, for sensing differential

pressur e (GauseAd- Y ghhge rﬂa&@dlhbgameeasa% ngnthr ouah dhe 196Rar atben
nmenbrane at each Separation nembrane, and controlling operation of a

sucti on &ﬁﬁ&%@@&%.%qwq NS eRseE 49 f FBRediiral “b’rté%%u‘f%];"% #Pfst notor
val ve conmectseddn it oaORtadete fdirf heperbictle ririessubergadge and install ed
at the suction Iline, for opening and closing according to the sensing
signal of the contact differential pressure gauge so as to control the
transferring & -t r eatek watsdrenf raﬁnqlhaelm guyctiuvort hpunpong rtilsd. ngBpar at i on

menbrane unit; ond vaI t t e tac erentia
a % %]P%Pém "dl?&r?’ Gdh ‘EB@ {:on?b?:fc

pressure gau e an |nst d at t eani n chem cal I ne, for
openi ng ad (Rﬁﬁ%ﬁqﬁﬁ g%ﬂg%eagénéPﬁ@aé#@ﬂmaﬁﬁtQ%eséﬁﬁﬁaﬁt

di fferentiigle, DE@%SUpérﬂ@§ﬂ§a§9 asoﬁ&li:&gnt rald sURlsyinRg the ckeantng
chem cal fron1th clean g@ghenlc tank to_the separation nenbrane unit;
4

and a | ePtowiY MOKAETcVedWieng cheni cal tank, for

sensi ng water Ievel of the cleaning chem cal and controlling the first

not or val ve ar§d t he seccgpsdC Lo \%%\(n?éofq&etn] %Irpq:%_leSl r%«:ordl ng to the

wat er | evel of the cleani“ng Theri ¢a "The 'syStem o further
conpri si ng: aaAQﬁﬂm%ﬂﬁ%tlmmechgomopumhel@@Mﬂ%&?dﬂaﬁe#mmtcéeaningressure

gauge andyeastalll edy@bidhe suct i | hARpiAQ" the cleaning chemical
from the cleaning chemical tank to the separation

membrane unit.

10. The system of claim 1, further comprising:

a separaticn membrane unit lifting apparatus
installed outside the membrane separation aerocbic bath,
for lifting up the separation membrane unit so as to take
out and insert the separation membrane unit from and into

the separation membrane unit.

11. The system of claim 1, wherein the separation
membrane unit lifting apparatus comprises:

a lifting frame located at a top surface of the
separation membrane unit, and having a guide roller at
each corner of upper portion and lower porticn to move
forth and back and a plurality of ™“? “-shaped channels
coupled with each other in a rectangular form so as to
contact top surface of the separation membrane unit;

a hook plate connected to a chain block over the
lifting frame and connected to the 1lifting frame through
a plurality of chains, for moving up and down along with
the lifting frame; and

lifting link units rotatably coupled with both sides
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repeatedly opening and closing the first notor valve and the second notor
val ve for a predeterm ned period. 8. The systemof claim®6, further
conprising: a PLC program substituting for the contact differential
pressure gauge and installed at the suction Iline, for periodically opening
and closing the first notor valve and the second notor valve. 9. The
systemof claim®6, further conprising: a chemcal injection punp installed

?t thehcloe:arurm 1lc£rtﬁm aﬁ.réﬁ@t P'ﬁ’oilD@tclﬁpﬁgWﬂ@hngn&hﬁ%ﬁbeﬂﬁgnngHig‘ C<1':1_Ih
romthe cl eaning chemc an e separa on nenbrane upi e
systen1of$51jf é%rf?ﬁT$ ?dcﬂﬁﬁPugP%g tﬁ?ﬂ1?Hﬁéﬁ%%eoﬁnFPellftlng
apparatU$epammakhedmmhﬁankuﬂhﬂ:nenbrane separatlon aerobic bath, for

lifting up the separation nenbrane unit so as to take out and insert the

separation nenbrane unit fromand into the separation nenbrane unit. 11.
The system of 1d.ai mThe wagpEern tdfe sépamatilon whembianethmi LifEfpong

appar at us j6"Rirl i€ Tonddilddd .ng frane Iocated at a top surface of the
separation menbrane unit, and having a guide roller each corner of

upper portlonE%%fq%ﬂﬁﬂsﬁﬁﬁq%(ﬁPQR#%%v%pt@%ﬁ@%Ya%ﬂt%aéRt%naléeﬁlGﬁallty of
" ?" - shapethec harmsirsy ﬂxymﬁeuivmth each other in a rectangular formso as to

tact t f f nb K. pl at ted
[0 a chai n bi GekbyEr Ofhd LGP gt FanEoaRACoRRGE Ao ThESTi P ing fr ane

t hrough eagh uratatyoof &ﬁ&ﬁtus foar rovangnap whrd doempatbng-oni the the

lifting frane; C!sﬂalf_ftlf LR e 4 522 PLO B0hYC£OLP! 24, 0Lt BAORY RS des 48

of the Ilftlng renovi ng from der
coupled\Mhﬁ¥QQﬁkF%|@%%Pb¢ Wébhsﬁﬁﬁaé@mﬂvqrﬁio%e%%¢%th©hdhﬁﬁbb9ﬁé uni t .

12. The w¥ste@ doldad Malding\her aidhdthesdd fHdiing hole;

a tension chain connected to any one lifting link of
the pair of 1lifting links coupled with each =rotation
shaft, for moving along force transmitted f£from the
outside and controlling the rotation of the lifting link:
and

connection members coupled between the pair of
lifting links, for connecting the pair of lifting links
to each other to rotate the lifting links at the same

time according to moving of the tension chain.

13. The system of c¢laim 11, wherein upper and
lower guide rollers corresponding to each other with
respect to the 1lifting frame are installed to be
perpendicular to each other and rotated with contacting
inner surfaces of the guide rail, the innexr surfaces
being different from each other.

14. A submerged type membrane separation system
for filtering and treating sewage and wastewater, which
comprises a grit bath, a screen bath, a flow control
bath, a microfiltration screen, a treatment tank and a
sludge thickening underflow bath, the system comprising:

a membrane separation aercbic bath installed outside
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link unit conprises: rotation shafts coupled rotatably with both sides of
the lifting frame; a pair of lifting links coupled with both sides of each
rotation shaft, for rotating with respect to the rotation shaft and havi ng
gravity center at | ower portion thereof to couple with and renove from
each hol ding hole of the holder having at | east one holding hole; a
tension chain connected to any one lifting link of the pair of lifting

| i nks coud ethav hhceathltpbalbonscshaht,, faor rawénonal oogtémiaentsansnitted
fromthe i ]ﬁgq i ng r tion of ,the liftiing_Link; and
connect i 6351% Cgsﬁjs coullic)ﬁog&dé%e}tlv\%enfl{]%é i%é?rm%)fegl H?'?cﬁ]é ?Iltl%kgév%gg

connect i iy S9rE R forofmendndng ynitkswitly aphuothetytofrsepacathenl ifting
links at o Sane rdr MRmRRAHAI NS HA P WL Afait.he tension chain. 13. The
system of claim 11, wherein upper and” |lower guide rollers corresponding to
each other wwth respect to the lifting frane are installed to be
perpendi cul ar to each other and rotated with contacting inner surfaces of
the guide rail, the inner surfaces being different fromeach other. 14. A
subnerged type nmenbrane separation system for filtering and treating
sewage and wastewater, which conprises a grit bath, a screen bath, a flow
control bath, a mcrofiltration screen, a treatnent tank and a sl udge

t hi ckeni ng underfl ow bath, the system conprising: a nenbrane separation
aerobic bath installed outside 49 of the mcrofiltration screen, for
removi ng contam nants and phosphorous material fromthe m xed |iquor and
having a separation nenbrane unit with a plurality of separation nenbrane
for renoving floating material. 50
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