30 Decenber 2005 SUBMERGED TYPE MEMBRANE SEPARATI ON SYSTEM FOR ADVANCED
SEWAGE AND WASTE WATER TREATMENT BACKGROUND OF THE | NVENPEERIMBRRUOP Y of
the Invention The present invention relates to a subnerged type nenbrane
separation system and nore particularly, to a submerged type nenbrane
separation system for advanced sewage 10 and wastewater treatment, which
enhances efficiency of the sewage and wastewater treatnent. Background of
~~ the Prior Art Generally, a subnerged type nenbrane separation system 15
filter SURMERGED Y Pl MEMRRANE SEPARATION S SFEM FORe ADVANCEDUISEWAGENe
sewage and wastewater. AgnshQWRTENHaARER Tiamlrmgﬁ-e subnerged type nembrane
separation system a grit bath 10 hinders introduced sewage and waste
; water (original water) fromrapidly flow ng, 20 precipitates sands and
| smal |l grits contained i BatRerOUND BF THWAtGKENaRANt ransfers the ori ginal
water to screen bath 20 having a plurality of screens 21 to filter out
coarse deleterious particles contained in the original water by each
screeffigld ®ife thei gnmehtweter from which the coarse .. 25 del eterious
: particles ¢ fi out_. i.for ked fraomthe flow control bath
30 installgg%ou§§%2§§%'eug%iéﬁigu) atgg¥6£g$he%PIoﬁ?coﬁ??%?rgﬁ h 38Pfas an
 ori gi REMPRANEr seRgratioand syskEer |asvk| mernsorpdstidhbanpiygi nab wat er
punp 3iphas %%@@m&e%my@rsé ak u ord gl nab, i flow
32 trol batﬁ 30. "The wat er Ievelﬁseﬁgg?HB%y%gggogﬁg%t%%?%%égﬁesgg%ggina
er 2BEnp3ite R toht rieAtHE S giRAChwaeBRaRERD FE BlGieresr dithgths t he
wat er seewgk ahdt hesoewgtoal twakeneadd connected to a suction punp 90 to be
descri bed bel ow. Therefore, the water |evel sensor 33 senses the water
| evel of the introduced original water, that is, high or low and the

ori gi BakkgapundpafiptBe¢ Pzioppdrat ed/ st opped according 1

Generally, a submerged type membrane separation system

15 filters sewage and wastewater to filter out prarticles and
purify the sewage and wastewater. 7

As shown in FIG. I, in the submerged type membrane

; separation system, a grit bath 10 hinders introduced sewage

g and waste water (original water) ' from répidly flowing,

% 20 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

25 deleterious particles are filtered out is unifofmly leaked

from the flow control bath 30 installed outside the screen
bath 20. ' | '

The flow control bath 30 hés an original water pump 31

and a water level sensor 33. The original water pump 31 has a

30 pumping power to leak out the original water in the flow

if . contrel bath 30._ The water level sensor 33 is_connecfed to the

original water pump 31 to control the original water pump 31

according to the water level of the original water ‘and
‘Canected to a suction pump 90 to beidescribed below.

-35 ‘Therefére, the water 1level sensor 33 éenses the water

level of the introduced original wéterr that is, high or low

‘and the original-Water pump 31 dis Qperatedkstopped according



30 Decenber 2005 to a sensing signal of the water |evel sensor 33 so that
the a predetermined amount of the original water is |edkBgcembendORe flow
control bath 30. In other words, if the water |evel sensor 33 senses the 5
water |evel of the original water in the flow control bath 30 and
determines 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 to sone
| evel , the original water punp.31 is operated to | eak the original water
out of *Phd FFB&%&EBnWSPaiOOl’acattﬁlew’.aqqm thf Slatssn IV et 3 oFO t Heabr Fag nal

wat er psedeterinheed obingunal ofatwHe porpgB3dal swaskroper dtetkandridie vaker

| evel ]9%0 tge %Io cogltgr?% bath 30 gets higher due to the original water
supplie ¥romthd 513? n“bath 20. Since a blower 32 is installed outside

t he flow cohtir olthel5 weatds,30i £ athegenmdreat etkyl t henbbows3 32erddowsthat o t he

fl o] h .30 d water fi n ' | gk pal
Wa?(,avr .&%ﬁé£o?ieglé%af)%vé?le%r ed enc#loﬁ‘?é?ggmgﬁﬁgﬂgl g&v%c%%éﬁgﬁt%%%okgl ows

into a@§lcAstrEniaePothsdr deie 4B2hRd Passds ahr bagh ord@imad miatef iisration
screem#Agn} oihe diinletren@skasihat i $heMdr i dal1et@st oS i partialRs At ecfiél tered

out frjgﬂnhe origianal wa&gr The original water s introduced into_an
aer at i on°Bat A BB AnB2 i XBdtRi SRR 9lirqidt® i 1T HeridFoh BAH 50, The

m xed i$igueratsd madelefkt haeobirdigiala Wateete rarditMSS {her £i oaf Eentro25
f 1 L i d lid LMLSS) . .S bl 52
refierrgdosgs m xed Li gupr syspended soll d o M.SS). Since. a bl over S

that supplies ait” .into € aeration” ba S ns
aer at i @i dpEndl 50atehepwaresl filoowmphenparadbad osodr $hien waieemm kedel i gfior due

to theire; SHPRLLEFALT oML hgobLaver 1321and f e M%&I%@&%ﬁ%@éga%

organi ¢ contam nant. Thus, the Organi c "contam nant in aeration th 50
i s el iTHRRARE Homrbrantcseparkiatdni@erobic bath 60 is installed outside
the aerati aihed ha581otRe mMxeds! iiguaalind henaerdd i eRe batdy S8t a¥s into

g TN oS3l o asf ot g, bath o0, S5y hrguah 2 11 ow pat, tRL Is. 2
aer obiaoratdi 6GhatiSi 1306 anhd eastecane fdepar pheoomarnhr anecumst 64 ishe
original water. , '

The original water leaked out from the flow control bath
30 flows into a microfiltration screen 40 and passes through

20 the microfiltration screen 40 to be filtered. That is, micro
deleterious particles are filtered out from the original water.
The original water is introduced into an aeration bath 50 and
mixed with mixed 1liquor in the aeration bath 50. The mixed
liquor is made of the original water and MLSS (hereinafter,
25 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 1in the mixed liquor due to the ,air‘

supplied from the blower 52 and the MLSS of the MLSS eats
."30 organic contaminant. Thus, the organic contaminant in the
aeration bath 50 is eliminated. |

A membrane separation aerobic bath 60 is 'install'ed
outside the aeration bath 50. The mixed liquor in the aeration

. bath 50 flows into the membrane éeparation aercbic bath 60
35 through a flow path, that is, a sleeve formed between the
aeration bath 50 and the membrane separation aerobic bath 60.

“Since at “least ‘one separation membrane unit 61 is



2 30 Decenber 2005 installed in the nenbrane separation aerobic bath 60,
the mixed liquor introduced into the menbrane separati 88 Resewbec200sat h 60
passes through the separation nenbrane unit 61 and floating. materials are
filtered out fromthe mxed liquor at 5 the sane tine. Since a suction
punp 90 is installed outside the nenbrane separation aerobic bath 60 and
connected to the separation nenbrane unit 61, the mxed liquor in the
“menbrane separation aerobic bath 60 is introduced into the separation
menbr abest@lledt 81 dhe t vemheasackselpfakten ofagprbiuctdadh p@dp 9bhe

accor diNged 0 1RGP AL I, &d t AR BUGHONPHEP2 R0 sEielbadih %f@gi{:i quor
passes thrm&? t he separation nenbrane unit 61 and floating materials are
filterRytButtl rpdseee MEWan gbibe RPN dheMEMkE2ne5 YREL sédar @t on

menbr apBoadig 6hatsriAskaldred fNBtdeed heutmadYmaNehsepaiald oni asobig bath
60 5and ui ded b%/.rgui de rails (not shown) fixedly installed. in the

merfor an es%%lgﬁajr " aerobic bath 60 to be subnerged in and taken out from
the nmenbrahensepar atconeaepobpc Patils GhstAd Ishbwutisidde GChe, meher20e

separ at i ane _uni:t. 61_inclyde S | rane and a
diff u?e%&%%&a e Ts&%prgr%étci o%a%r:rgnbétgnén?r aﬁ@%ﬁétﬁgs r%ggltgl%al ?%éggﬁt%grﬁbr anes
for tdhGMgrdnoatnhy Marertitg oted f L bmeheln %&¢ Ineoranghacgatatiten 66 is

i nst ald@eb it Rathl oper nor tihencahckle separ aton sepabhanef r 4Ry - e and
supplies, 25 the separatigon nenbrane frame 65 with air sent fromthe
oufsi d1Thé sefdfat Ton HsbraT& N%nmEos5%i net uddd® a SUFHPS ePUBB1, 902 pair
of uppetcomtiine ’Gd}lpﬁﬁgg glp‘éraﬁi?bn af oweéf g‘géuien PrPRO rsme.:m Gﬂﬁenﬁgtéhe g
i nt er connect i,on_pi pe a _plurality o separation nenbranes and a
ol ur alf e 18P PEC T o pbbTORBE. e SERBOPLLPoN1oTRETET med it Bl
pl uralanyg dHloanghesmateupkéd wireh fEadiemtcherut nfaomedthanghiedd 1bdbguoan

out I'i ng- ofy tr@nes afation nenbrane frane 65. The upper nodule supporter .
652 is forrree as zﬁho(%l ow pi pe coupled with an uppe}rp'ﬁ'gorti on 35 of the

sdpporter GHE TheATdWeP!nBGHEasgppentier 6853 5 sinaffAtdedas i idtankies

coupl etbitdhed 4 OVWEFa P54 T BBr8bi ENBaSUP Y t8Ed 6§dided by quide rails

(not shown) fixedly installed in the membrane separation

aerobic bath 60 to be submerged in and taken out from the

membrane separation aerobic bath 60. As shown in FIG. 2, the

20 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 liguor. The diffuser 66 is installed on the

lower portion of the separation membrane frame - 65 and supplies

25 the separation membrane frame 65 with air sent from the
outside. . |

The separation membrane frame 65 includes a supporter 651,

a palr of upper module suppor't'ers 652, a lower module

_ supporter 653, an interconnection ‘pipe 654, a plurality of

30 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 rectangle to form an outline of

the separation membrane frame 65. The upper module supporter

652 is formed as a hollow pipe coupled with an upper portion

35 of the supporter 651. The lower modﬁle supporter 653 is formed

as a channel coupled with a lower portion of the supporter 651.

The interconnection pipe 654 is formed as a hollow pipe,



The interconnection pipe 654 is formed as a hol |l ow pi pe 30. Decenber 2005
coupl ed with the upper nodul e supporter 652 and connect39[¥ﬁe@ eRQR
pressure hose extended fromthe suction punp 90, and also has an outlet to
di scharge water collected in the upper nodule supporter 652. The plurality
of separation nenbranes 655 are 5 installed between the | ower nodul e
supporter 653 and the pair of upper nodul e supporters 652 and filters out
the floating material fromthe m xed |iquor introduced into the separation
menbr aneuphéed 6ithThhepM@pekimpdm1axﬂdggnﬁtgrFﬁi@saﬁ@Gcaneecte@nEctBvely

i nst al a i ati 5§ﬁgqﬁ% 55nan o] d wth
the | hgghngﬁggéngépgggferX%%§%' et%§?%91 uppe n@ 5?e gﬂ%p%?%grs
652, ahdscan| estdethéo \ﬂatsehafnqet e~raetdert ok e s@pahat hBBReReRBEHAE 655.

The di £fiyser+66 %@9' udeg,A 6;5’1&:1‘-&1}?1193“ @fp%e@@:lf,at%onp'nkgrﬁﬂatﬂeé)f65‘5’2&1:83 662
and. a pluralit o hol es 663._ The dj f fusi on pe 661 I%f an air . inlet

todnt H}aﬁeéle r PREBREPh & NGUt LFYRE alﬁﬂdﬁl%efS'PRB&r ?rhcﬁ513ovf7‘ pele cBapFed
with eaeh wpigher mdédulbe! edppagitertso 6§92 maadf | DM Path ofutt hehai Eloatiaguced

t hough t he air i.nl et.  The Iura |t of .NQ. zles 6 re plLed th the
et denoSr Rel Pl it rpetbet LeboLusBrs et o Db aF B sE aeRbrRe 655
wi t h amembnaneause twedler fTba/Edua@dumy hwfneahéegtlnhepmnﬁﬂ|@ﬁ5aﬁre The
bl ur 3l bbynoke holes 08758581607 MR QR eACh: 122! & £62eLenYeBbpaih e URDI es.

The separation nenbrane unit 61 causes the m xed |iquor - fromt

netfor aAeMBERRE afiPén aaé:% oBPePbafh wadhi rithe t hewess Hscéﬂplalreat%W%W aﬁé3f rame

65 by sransnef phhe UCkifgef on6QuoE stgp@lﬁre'x@n P S dberéstsodyeed
m xed |iguor f sses r aration ne raneég§5 and the floating

th ough each SH$
mat er i 4PteF st ?%?%dt%ﬁ?u R o e hEShRe X 3HL PR qUEP AR Eh&>3ane tinme. The
treated matemefrdmfﬁhseh tm5flxmﬁlm@pmnterlﬁhﬂﬁmﬁﬂdmeﬁgxbenn6639 -1

col | ec‘% gggféfgltn%%hz coI Fﬁgtl g, pi pesl %r%%t %(g \(})@il g ?% was

colle ectlng p| o the's orce
geler acdeﬁftbaymrheplpent6|6r1ucbwss operatr omnbétt e anﬁuqﬂm@lmfr@mu Aheoduced

into Shespalr fh Hep%roﬂMil'&s SHBP%&:%lﬁé% and, ieﬁfh@itﬂ?deéét‘?”btﬁér%
separation nenbrane_unit 61 through the outlet o
in a rectangle to form a  flow path of the alr introduced
though the air inlet. The plurality of nozzles 662 are coupled
with the inside of the diffusion pipe 661 to supply each
20 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 into the
25 separation membrane frame 65 by means of the sucking force of
the suction pump 90. The introduced mixed liquor passes
through each separation membrane 655 and the floatipg material
is filtered out from the mixed liquor at the same time. The
treated water from which the flcocating material is filtered out
30 - is collected in each of the collecting pipes 656. _
The treated water that was collected in each of the’
| collecting pipes 656 due to the sucking force generated by the
continuous operation of the suction pump 90 is introduced into
the pair of upper module supporter 652 and discharged from the
35 separation membrane unit 61 through the outlet of the
interconnection pipe 654, and passes through the suctlon pump

90 to flow 1nto a treatment tank 70.



tntercohnectlon pi pe 654, and passes through the suction punp 90 to fl ow

into a treatnent tank 70. 4 30 December 2005 The air gef@Pgeembe200fe

bl ower. 62 is sent to the diffusion pipe 661 of the diffuser 66 installed
at the lower = portion of the separation nenbrane frame 65. The introduced
air is vented in the formof air bubbles through the holes 663 5 of the
nozzl es 662 of the diffusion pipe 661 to generate water flow and supplied
to each separation nmenbrane 655 of the separation nmenbrane frame 65 at the
sane tine. Therebdre, geherfltedti hy neberikloeért he2 filg erssshim xed thiequor

fall's onreuguthags of @@tho%ettafreatttfﬂ;@gﬁtﬂ%%e g%%lalﬂe% Al S0t Re, gt er

flow prevents the floating nmateri m xe quor frombéing attached
to eacRO&&paPatdonthenteareatesn mererante frpat iGRy mafkei dntiioduerdd out

by eachief iheerseparal g Wﬁf@ﬁ%‘? 4 srprexentedihtsiyhakhiengoikemers bei ng

ttach to the sep ne to some extent by the air that the
dlf usgﬁ ? plF %t ‘%gdgrﬁt WEHER aREPBf FﬁetosgﬁgﬁéﬁFénwﬁﬁ§ﬁé in

the forfioef and baibbsedo ttausR kAt eepalrheoWonHoMeMBEangi NERS5 t ket f leat | ng
naterlgg ggg@g%nbﬁemggggle%%I%] gnv%dthkf %he egpratlon menbr ane i s used
for 2078 efPhE T T

&riod, -t he attached to the
separatlon Wﬁﬁﬁﬁéﬁ@e'ﬂﬁﬁ@fdﬂ@atﬁmgIHﬁtGMAahDuﬂi bhet higi Inieceet | nGued

| nt rodmgadotntpattge Sapag atgmar&nbéen gatétteﬁuggétnxggﬁ? thes

ting material contained in the ntxe cannot ul I'y
flt er 8458ut .ty vek&rsepbPiat FEE vivaiksT aﬁ%eu ]toaﬁllft% makeriodt ¥ oﬁhtihe

nmenbr anéxa@pariatican aesebbeibat h it @k eash Lfctt heesePAF 8bh OReRBFRRANES
655 of %Qe separation menmbrane unit 61 is chemically cleaned using
ChEﬂng that is, cleaning solution such as a 30 sodi um hypochlorite
(NaQdl) useﬂere,cmaatfkmatimq hbeetliaat ifig tatet | @bt ablacherh toft haeeach

of thesseRALALLAN ndBIRIANCS S 033 d R PV R MEANM 1 0. eoiice, I he WSS 19
contalne In t m xe i quor 1'n th rane sepaﬁétlon aet'obPE B4t h 60,
h@ihlggﬁached 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 bubblésl to cause water
flow. However, since the floating material cannot be
completely removed, if the separation membrane is wused for
20 _ long time period, the floating material is attached to the
separation membrane. '

Therefore, the inflow amount of the mixed 1liquor
introduced into the separation membrane unit 61 is reduced and
the floating material contained in the mixed liguor cannot be

25  fully filtered out. , ‘ |

So, the separation membrane unit 61 is taken out from the
membrane separation aerobic bath 60 and each of the separation
membranes 655 of the separation membrane unit 61 is chemically
cleaned using chemicals, that is, cleaning solution such as a

30 sodium hypochlorite (NaOCl} wused to clean, so that the
floating material attached to the each of the separation
membranes 655 is removed.

Meanwhile, since the MLSS is contained in the mixed
liquor in the membrane separation aerobic bath 60, the MLSS

35 removes organic contaminant contained in the mixed liguor,
~Therefore, clean treated water from which the organic

contaminant and the floating material were removed by.the MLSS



35 renpbves organi ¢ contam nant contalned in the mxed liquor. Therefore,
clean treated water from which the organic contani nant 3ak¢cenberdq0t i ng
materjial were renoved by the MLSS 5 30 Decenber 2005 and the separation |
-menbrane unit 61 respectively is introduced into the treatnment. tank 70 by
the continuously operating. suction punp 90. The water |evel sensor 64 is
installed in the menbrane separation aerobic bath 60, and the water |evel
sensor 64 is connected with the water |evel sensor 33 of the flow control
bat h 3@nandhehes eqeotd twirprpumnidaneThusit t e waspectévelysénasontfddeendes t he
wat er I t ] i t My a Lakhon .hath 60
10 andlgéﬁdsebﬁe ggﬁ%ﬁﬁggglgﬁ o?h%he%ﬁater Ig% %ggg t égﬁa?géngggp
sensor S3Ztaps Pheprs$éti on punp 90. The water |evel .sensor 64 operates or

stops the ofhgi nalt Mt 86 vRYMsehlso2CERT qunglﬁQtébfeéeﬁtn sedsi pemdirgnal and
the_suction punp 90 operates and stops, so that the ter |level of the

menbr afEP215td@8ar3R Y Yt QP dbl c *Bat ﬁméb the HpResi 6y oG Rt ¢ bfher

wor ds, clohnbh@ewatve_wtﬂ emeé Qfattelﬂe Hevew camisot 3batlf Aheagetfsohi gbacrand t he
wat er %Méﬁl f t xed uor_ of g he nmenbrane separati on aerobic bath 60
‘gets | 3Phé u&&é NsBHEBr 64 sends a sensing signal to the water
|l evel 20 sefibos, 33hﬂ Mdueﬂlkﬁwaﬂnﬂenﬂoﬂnﬁ41émnsamdthhewaaeerléevélofsensor

33 sendsea o gnal 1t gubhe o i ghpak, aber, Pusp, 31, SPoRS aetr%b%ert?ét%t%

orlglnaﬁ wat er punpag% to conti nuousl yrﬁea out %e ori Ina wat er ?rom
t heUf| efdcemndsl B2 hsepsand sépasl arfothee wryRAl ltecretlhécsu%lwowasaﬁp 90

SO as h@velopsdMNer2S 3RUCLAAN tHEPs 88t L anPrignt obhe trgat eghtat enefEem
flowng from the nmenbrane separation ae obi ¢ bhath go into the treagnent

tank 7680PPTt h&“waPBFTREGEl BF t REOPFow" 8ntP6PgB§F 3095&ts PYRBr 3and the
wat er beuekdmhgtmbrﬁmedsbhqu@@n@ﬁn@m51§ﬁ¢manﬁd 3B esepartatdronpass oboc bat h

60 getg higher, the original watier. purp 3LJs. sjopped by the warer Level

sensor recelve a senS|ng S|gna rom e wat er evel “"sensor 64,
anﬁﬁthéesacat@nnpaﬁpog@6|babpeﬁated mgénthanetheonpéansd water flows

In other words, 1if the water level of the flow control
bath 30 gets higher and the water level of the mixed liquor of
the membrane separation aerobic bath 60 gets lower, the water
level sensor 64 sends a sensing signal to 'fhe water level

20 sensor 33 of the flow control bath 30, and the water 1level
sensor 33 sends a signal to the original water pump 31 so as
to operate the original water pump 31 to contiﬁuously leak out
the original water from the flow control bath 30 and sends
another signal to the suction pump 90 so as to stop the

25 sdction pump 90 to prevent the treated water from flowing from
the membrane separation aerocbic bath 60 into the treatment
tank 70. .

If the water level of the flow control bath 30 gets lower
and the water level of the mixed liquor of the membrane

.30 separation aerobic bath 60 gets higher,' the original water
pump 31 is stopped by the water level sensor 33 that received -
a sensing signal from the water level sensor 64, and the
suction pump 90 is operated, so that the treated water flows
from the membrane separation aerobic bath 60 into the

35 treatment tank 70.

' - The treated water introduced from the membrane separation
aerobic bath 60 into the treatment tank 70 and disinfectant 71



fromthe nenbrane separatlon aerobic bath 60 into the 35 treatment tank
70. The treated water introduced fromthe nenbrane sepaB@lecamberczdlsi c bath
60 into the treatnment tank 70 and disinfectant 71 30 Decenber 2005 added
thereinto well mx in the treatnent tank 70 by water flow phenonenon due
to the air supplied fromthe blower 72, so that the treated water is
disinfected. A water level sensor 74 is installed outside the 5 treatnent
tank 70 and the discharge punp 73 is installed inside the treatnment tank
70. Theddaderthemasintgenyetl 7aigenses tihetvapbinensvdlandf ¥He it edgbdrwat er

in thefi&ﬁabﬁé%mteﬁ% e tACeREdinNg tQ,dhe sensedh resdll kioldr t he, waher
| evel is the water |evel sensor operates the discharge punp 73 to

10 IeaRhBEtgPﬁetF?éE?gdwﬁEFér1§r%ﬁ?%ﬂéeFFégtnent tank 70 and If the water
I evel I s | omer yatche V\Biteﬁil’eﬂ evein KeNSor474 ist opshdthea 14l schat geipunphd3 so

eat ed mater contajned in the treatnent. .tank 70. ‘nce .at
ool DRehEREhEY TOLRC T BN KRS A nchafety TR 3 haSeaprbRDTEd
separ ainsndaethbi trbathefio, thhi ﬁDxedThequ@ter|hevhb senboaneé4 sepasati on

aer obi £,0540:80 3Lt odused L. che Al 0 BALN 50 e Do shydss,

transfer the intro | Tquor 1s m xed w
orlgln%¢CmH@EﬁgtW&tTﬂyas§@§S?ﬁrGU§hﬂﬁhe ﬁfcﬁdﬁiIW@%@¥oﬁe§§ﬂeéﬁ54blg¢hen

the Zotﬁég@e%'t%rcoﬂ’é@éﬂ naBhsbe rmmaﬁérgyegh%ﬂw—%%@ﬁé@e ﬁmisednltguor
mxed with the original water. The m xed |iquor with or gani ¢

cotit ant Rkt oPE iThe odfiREES ntdtehe fﬁ@%r% t%%%‘fl%woﬁaaér 076% cafb%t hf60.

Here, the aneentkeatkilon sofidvs lmeth@taenbrear@e s&‘alssﬁpa:rcatsmpgetnbl c

bat h 60. shoul d be maln;?lnedt?1 eternlngﬁxfoncentratlon If t MLSS
e

concenttatidh9ex&&8® & prip Rt & YRR r &SUISCHE DI THg) a
| i ne tohetbeeatnant onabiat H0 50 is cut and a I|ne to a sl udge thlckenlng

underfIOM/b§#QC§0 gpqgggs ooﬁgag1FP§ emxed d éEK)?a§a%%f :é?ﬁnspgkigg

sl udge_ transfer punp 6 oes not wintot a ion ut flows

i nto the §h@dgr@mhﬁae“4@en$$@am@e@ml 8RBkl SIS fke the Browrd 82apsr
i nst al { ed +ot Shaln e Skugaeatt Bhckant g aindarhl oso bath 80 romateard f tew

phenon%ggnaggggignlgath 50 by the sliudge transfer pump 63. Then, the
introduced mixed liquor is mixed with the original water that
passes through the microfiltration screen 40, Then, the
20 organic contaminant is removed by the MLSS from the mixed
liguor mixed with the original water. The mixed liquor without
the organic contaminant is introduced into the membrane
separation aercbic bath 60.
Here, the concentration of MLSS in the membrane
25 separation aercbic bath 60 should be maintained a
predetermined concentration. If the MLSS concentration exceed
a proper concentration, (as a4 result of sampling)la line to
the aeration bath 50 is cut and a line to a sludge thickeningr
_ underflow bath 80 opened so that the mixed ligquor transferred
30 by the sludge transfer pump 63 does not flow into the aeration
bath 50 but flows into the sludge thickening underflow bath 80.
Since the blower 82 1is installed outside the sludge
thickening underflow bath 80, water flow phenomenon occurs in
the sludge thickening underflow .bath 80 due to the air
35 . 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



‘the sludge thlckenlng underfIOM/bath 80 due to the air 35 supplled
intermittently fromthe blower 82. The sludge contai ned®Bgcemeen?Gisd

| i quor introduced into the sludge thickening underflow bath 80 is '
prevented from being settled 7 30 Decenber 2005 on and stuck to the bottom
of the sludge thickening underflow bath 80. Wen the anount of the sludge
in the sludge thickening underflow bath 80 gets |arger, the sludge is
transferred from 5 the sludge thickening underflow bath 80 to the outside.
The upper andt eftudk tde SHadgertdh ckenichg Wideidd amiaidn iy i sndéranskerred
to th f{ mggontrol bath 30 installed outside of the sludge thickening
under f mp h 80 through a sleeve 81. The state described above is

mai nt ai ned Wheh e thise amﬂnxmbnérgﬂdatybedgenﬁnanéhsepdmdgtonthyskemimg

oper at 804 ,l_r@j{\@ﬂ%a h%os('%%egfaq: Jbe @ﬁgbgi‘ﬂagée%r Ak AU (?Toatl ng

advanced sewage an wast rtreat'ment i S ex I'ent "at renovi ng

naﬁ%r|%Weaﬁ&u6€§amh%Q%ﬁﬂkﬂﬁrﬁﬂﬂeﬁi&Ostﬁﬁb Shotghtbe carsidlssoneTlké nds of
nitr ogqu@ﬁd wesphenuse g 0@111@9@etﬂh&ﬁ€nhhguolﬁn&@fff‘o& he,waf egoqupd i I t y
ar

st and s&har ge bécones_strictér,. Thus, &;he subner ed t
menbr a%%a’%%ﬁ%lf]é? oi®s ee M APBERAL gL e 19 cAPEEMAPEr OUltHY edo‘é% not
meet ttiee S$Btmi@édthidfﬁ<ﬂﬁh®q WOk eElSE 1 dvk tbé?tlhlmtiekdrcblﬂglﬁ eye=davé rogen or 20

phosphor us {ﬁ% tgew%%%c%ggegast vat er bg on eparatlon nbr ane
unit. Since the rogen 1S Not “corpl etely rermve % i cHET on

odéur ssubheged, tm@ mﬁmbxogem jepartatngi oaryﬁzuem meeoLE@zseytécd)r IVLSS i n t he
water to abgsQfd,etn he Eé‘ﬁﬁe?%&heqﬁﬁlﬁ%?{b‘i%n h@eﬁ%ﬁ 2%
be reaned

absorbs the 25 phosphor us, at t hosphorus ca
Ther ef %, 2dVABECHh & FiagH eﬂ‘%ﬁéﬁt@b’ﬁﬁiﬁlfmﬁfg?%ﬁfﬁ%ehsoreXCﬁHdéfﬁﬁor%Fs is

di schargesk iyt hebat iNgr 2@k r$all san@r &r g&m&%ﬁﬁﬁ&dlﬁ@ﬂt awﬁal;@s amsh: pl ant s
are al so cantam nated. Then

S to the hu eat s
e TP P i, P ORme e o B0 P g o e PP L ASPRGIES F 81 san
edbh sdpar anigadnetircame ofwliiiles separ atwaore menguabet wni tstatnhﬁr&bpacﬁﬁtl on

nenbr%m%éﬂgfgéé water becomes stricter. Thus, the submerged type
membrane - separation system may discharge the treated water
that does not meet the standard. '
In other words, it is limited to remave nitrogen or
20 phosphorus from the sewage and wastewater by only the
separation membrane unit. Since the nitrogen is not completely
removed, only nitrification occurs, that 1is, the nitrogen is
transformed to be easy for MLSS in the water to absorb. In the
case of the phosphorus, the MLSS but hardly absorbs the
25 phosphorﬁs, 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
30 natural environment is also destroyed. |
Furthermore, to clean each éeparation membrane of the
~separation membrane unit, the separation membrane unit 1is
taken out from the membrane separation aercbic bath and
submexrged into a bucket centaining cleaning chemicals. Then,
35 the separation membrane unit should be installed in the
membrane separation aerobic bath again. Therefore, it 1is veryA

inconvenient to work and an additional space is required to



taken out fromthe nenbrane separation aerobic bath and subnerged into a
bucket containing cleaning chem cals. Then, 35 the separation nmenbrane unit
should be installed in the nenbrane separation aerobi3¢ batibagaors
Therefore, it is very inconvenient to work and an additional space is
requbiedol@ 8nd0 Decenber 2005 puti Quinaltsredeamite separation menbrane
unit. SUMVARY OF THE | NVENTI ON Therefore, the disclosed enbodi nents have
been nmade in an effort to solve the above-described problens of the
conventional arts. D scétasesRendBdATHENTIHVERTIENdi fy the structure of a
subnerged type nenbrane separation systemto prevent inpurities from being
concentrated thereln and to enhance a treatnent . efficiency of, 6 the sewage
and wast ewat er TPEFEOr8s e e nBbifimERt s SRR iitE FF?BhS%%% ShcH as

ni trogen antbphaspholus tie cduvse-ditcropdd gatobdemasoivelhle asnveraripoals
floating material and organic contam nants at the same tine. Disclosed
enbodi ment's nay sense pressure difference of each separation nenbrane,
suppl y the cl e2nhsnkpseHentriaddimgeeor diayy redifhe Yheesstrectdiref ePbnce, cl ean
the separ @Eﬁrﬁg}d@mya@em@fmaﬁéus,@ﬁaﬁﬁ caulpBrged o e verRnbiang-isepar ation

systemto work.” I n accordance with a first aspect of the invention, there

i s provi GEEM a PSdBFerGRAC T SfrenBteEfe" s P at? of 8§t m?f of TS ¥ FRer i ng and

treating semag&napdomaﬂbemah@@,ammnﬁhte@mnﬂises a grit bath, a screen bath,

a flow control bat roflltratlon reen, a t Kk d a

sl udge t hi ckenPhg i grf? WBAERES R s§S melrrﬁaté%rrpgrrlegn%ggganstu%ﬁaefggbl c bath

i nst al | ednbutgiede @fd t RBoswhcamef i ta ratﬂp%m seteemhiterierecasvi g lor #3i nal

wat er seni,{fQm tﬂ%atﬂé:rrggﬂérrlg@‘t 288 SE&ER, JoRURYI G csoRtanhpantge f rom

m xed [iquor mxed wth the original er and di ssol ve phosphorous; a

menbr ane §&paration aerobic bath installed outside the anaerobic bath, for

renpvi ng cont agh faisedastbqahasphorlis s@ﬁ&@l’pr&alssflfé)rﬂﬁﬂferemé(&ﬁ lebheuor and

havi ng a separati on nenbrane uni uqu|%¥ﬁgis tlon menbr ane
e

for renovf ‘?ﬁd&?lHﬁm%§¥@r|5Pppﬂéﬁhg&y%eﬁgfr% |ns?éFF 3n%uf5|de t he

menbr ane skpapaidsone difference, clean the separation membrane and cause

rhe submerged type membrane separation system to work.

In accordance with a first aspect of the invention, 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 kath,
the system comprising: an anaerobic bath installed outside of the
microfiltration screen for receiving original water sent from the
microfiltration screen, removing coﬁtaminants from mixed Iliquor
mixed with the original water and dissolve phosphorous; a
membrane separation aerobic bath installed ocutside the anaerobic
bath, for removing contaminants and phosphorous material from the
mixed 1ligquor and having a separation membrane unit with a

.'plurality of separation membrane for removing fleoating material;
an oxygen-free bath installed outside the membrane separation
aercbic bath, for separating and removing nitrégen(NZ} and oxygen

{0;) from nitrate nitrogen contained in the mixed liquor



aerobic bath, for separating and renoving nitrogen(N2) and oxygen (02)
fromnitrate nitrogen contained in the mxed |iquor 9 3030%&%:11 %rzﬁ(?a(r)S by
denitrification, and transferring the mxed liquor to the "M Croti ation
screen through a transfer punp and a transfer line; a distribution |ine
connected-to the mcrofiltration screen, for transferring the original
water fromthe 5 mcrofiltration screen to the anaerobic bath and the
oxygenn§r eenkat-nracges dhng 4y ac PLedeL F Mhfed pkath Oie@Ndigubkansf efpe | i ne
connected to the transfer punp in the oxygen-free bath, for transferring
the nmiReEreffbibrardm PRECERY ORI DAt FPR D ST NBMAPcREM 13 r S # ORI _Er een.
ACEOFdiﬂlgeiOaa aegng@dbasmeﬁt Diné h&:drméﬁfﬁe;d)n,tfoft hene im®icpsovidest fon
subrer ged type rane_separation stemfor.filteri and _treatjin
sovnge SH Yaat Ut erSas ERE EOr | 08 & BFLPIBACH R r odRoBar NS 11 ow
cordt r ohidat hilarat orof sbreabi o stheenanpaarcbreatimeit dadk tdwed exgdamige

Lhi ckepjog pupferid.audaath. 4 he Pe QMY SENGi o2 TRADIANE $EPALAL I ON
aerobic bath installed outside o the mcrofiltration screen, for renoving -
cont am hamt ScRREChRGsplRortdis thaneffal PRFEmM Hhe Chx @k MIequdirendediElvi ng a

separ agd Ont FRADE @NLI DT theWnt Rea RhHNBKT FYoff tIRPAAIJON MRIBrEe, fof
rermwg%gfloatl n material. 20 It i's to be understood that both the

f or ego rbje‘f%?%ﬂ_ Lrfds@t i §difnd the fol | owi ng detail ed description of
the presenfcedndéngi dir are TPl atgpeand ek plthaatiowvygnaieh.ar eheimt éaded to

provi dgréurdebier, exphanald qc;bgp@f meRBr BILSRRErat IHENY:@BmaSo £l 2l PRY-1,¢5 BRI EF
DESCRI PTI ON OF THE DRAW NGS The accorrpan%%png drawi ngs, which are included
to pro@Pdet"FH 07 t AHISndeFs AR 1R eSf YRESTpreTent sFhvandiidn Biv8” are

i ncor pecedeed barrandacansti tedrgral pasdehof 4 hinscappliteatian, s30e4d,l ustrate

enbodi t(s),of the present invention and together i,th the description
serve ?ggae%((“ﬁ%gi tﬁartﬂﬁearg&ri%cf’%?é eoftq}lﬁgempr} suenncgritfge/"én?? oH. W tsﬁ’es%rr“avm' ngs:
FI G 1cpfpnistinat es werfener abesubiergeteitoppe heplbrmgalled 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.

20 | It is te 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.

25

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,
"730 illustrate 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;

35 FIG. 2 is a disassembled perspective view of a separation
membrane unit of a conventional submerged type . membrane

. separation system;

10



separation syétenl 35 FIG 2 is a disassenbl ed perspective view of a
separation menbrane unit of a conventional subnerged t$p&eceraherios

...Separation. system 10 FIG 3 illustrates a subnerged type nmenbrane
separation systemfor advanced sewage and wastewater treatnment according
to an enbodi nent of the present invention; FIG. 4Aillustrates that an

addi tional phosphorus 5 coagulating neans is installed in a subnerged type
menbrane separation systemfor advanced sewage and wastewater treatnment
according tpran enbpdineniatést e esenied NY¢pti alEmtidadae 4dpdtatsismt es

t hat [ dded t h h | ati ng. . h in, FIG 4A
L0, SRR SoBdeth i PIRTRRET Ui SRR IR S
subner gedat ygebodiheaheofephe apresesysienefivionadvanced sewage and _
wast ewat er Lfeat ngpl aEE?ﬁQ’BPQtéQl af%naet”bpgh”e%d‘ﬁtito*?\% prg%:g&&é%&%&é‘“ on,

FIG 6 illustrates that a chemcal injection punp is a
separ afPadu hekbRanded@reanef shiewdliledrl @ & wuErerged| Gypeateynhrinte a

timer sspspbeibhut@dtbar rocontiRehcdidf f@hanfd alndresstdes Garderddedfd iz 6;
FIG. 8 is a_disassenbl ed ggéggectlve vi ew of a segarat!on menbr ane unit

accor dPRgCTILBR BRLBTI FERA PheChrB@nkre s8Rt nbRRERBHONFI G 9A is a
. perspectivervGewdsf idllisfttrangsappaitataisphep isl bidedg tdp 2 Sopasiad o

menbr a njt, accordin an . er i t of the present invention; FIG 9B
is a |s%§%%%%+%§%%%%%e% TV %?ggﬁgfn§£1ifting 25 apparatus for lifting
uplGa separ afi®n fenirlarse narfiets; tHaG. HCsepamationt meméwainke| usitgaatdmgis hat a
liftin p t I d rat.| r Lt accondi te..an
enbodi%%ﬁ%@o?&?hg§pf%%g%?ﬁﬁﬁgeﬁ %n;&%ﬁ%fgg%bigg aggFgggctl %tggeﬁﬁlg

i1 ust?A(IMPEE hatewegef 1Ay Jeupparlatns Foeatnent ngreprtEepartd i om
Menbr ases b he $OUPE 6he Whtds @i 1 @p@YEeSchf om a hol der of a separation

ot ane o AE A0 Ga 0! UEHIA ST L SUATENACY NRE STELARS
15 added to a separation membrane cleaner shown in FIG. 5;

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

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

20  invention;

FIG. S9A 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 is a disassembled perspective view of a lifting

25 apparatus for lifting up a separation membrane unit;

FIG. 9C 1is a front view illﬁstrating that a 1lifting
apparatus lifts up a separation membrane unit according to an .
embodiment of the present invention;

' FIG. 9D is a perspective view illustrating that a lifting

30 apparatus for lifting up a separation mémbrane unit couples
with and removes from a holder of a separation membrane frame;
and | |

FIG. 10 illustrates a submerged type membrane separation
system for advanced sewage and wastewater tfeatment according

35 to another embodiment of the present invention.

11



system for advanced sewage and wastewat er treatment accor di ng 35 to

anot her embodi ment of the present invention. 11 30 DeceddBecombe 3HFAI LED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Reference will now be nade in
detail to a preferred enbodi mrent of the present invention with reference to
the acconpanying drawings. 5 FIG 3 illustrates a subnerged type nenbrane
separation system for advanced sewage and wastewater treatnent according
to an enbodi nent of the present invention. FIG 4A illustrates that an
addi ti onal phDEPATLED DBESQRIBTION OEaTEE| BREMERREDcEMBODIMENTSubner ged type
menbr ane se | SYy. for agdyan 10, se d st.e t ment
accordi ng tgggﬁkéﬁggdiﬁeﬁg]égmrt é p&gggntlﬁnven ?%ﬂ.t%$6% ﬁgkgﬁF%éggates

t hat acpbagimgntadeed the apphesphor LBVedbhGahat Vhgh mewfsesiivkh it FEB 4A
FIG  BctbhpshiahgsatbBpingsseparation nenbrane cleaner is added to a

subner ged the menbrane separation systemfor advanced sewage 15 and

wast ewat er tL8at ment L HeRoFEFRy) Ro SHPRHHHRA nEXP oMY 25t eSBRETRRVERt i on.
FI (r?b 65igbtlaﬁt ﬁf%tresaﬁd‘baicefﬂi cml G@ﬁl agﬂg{m@%ﬁﬂﬂhmi&t&ﬁ@eﬂh hocaraepgration
menor ape cl eaner .sno LN . . LLlustra that.a. tiper. 1.s
subst it 68 FBPCASBR hoPE PP cPERFPAF SPESRlrE gaubict nip 818 TErERSe i s a
20 di stksentdredagpei sierndl vehvspivwaefisa ceparkdiong neebnanelaunihstatteddi ng
to an i f 1 ti E 9 j S i Vi ew
o a1 E T D e o D B B £ "aedor di ng
t oltan aeBedf mepd ofstswatgredarfiatingicht RERCIALITY 9B i £Hpedbsenh| ef

per spechb Ve rdRW 251 QTehhohl f timgs apRaAr af UsufOFatéd t ithGitupaa meRAT ki on
nmenbrane unit. FIG 9Cis a front_viewillustrating that _the liftin

appar a‘i“g‘ge?i’F‘Pi"ﬁgpﬁ‘ﬁsahgéﬁﬁr%‘P"f‘%‘ﬁl%ﬁﬁgaﬁéaﬂﬁi E£9¥BorHi AgCSto *fan EfBodi nent
of theSpieseptrav¥enthan. aFEEpa2Btisna mepdirspectd Mandew ¢ | dddédatbng t hat
the I114ing. apRaralus fof il tido, up. 8 senaLat],on remhiane. upi Locoup!l es

wi th and renbves Vponlanﬁbl er ‘of*a separa YN - membrane frane. T'n the
présemnd ny@rtticomtexr gtireabmeht 1Gdsorgdnal Ited to  dmioddueet t lvgd séhage and
waste yplebnforigioal vgter). ppgevert 4he Qi ginal walar fhomphapidhy

fl ow ng, and precipitate sands

injection pump is added to a separation membfane 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

20 disassembled perspective view. of a separation membrane unit
according to an embodiment of the present invention. FIG. 9A
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 is a disassembled perspective view

25 of the lifting apparatus for 1ifting up a separation membrane
unit. FIG. 9C is a front view illustrating that the lifting
apparatus lifting up a separation membrane unit according to
an embodiment of the present invention. . FIG. 9D is a
perspectivé view 1llustrating that the 1lifting apparatus for

30 lifting up a separation membrane unit couples with and removes
from a holder of a separation membrane frame.

In the present invention, a grit bath 10 is installed to
introduce the sewage and waste water {(original water), prevent
the original water from rapidly flowing, and precipitate sands

35 or small grits contained in the original water. A screen bath
20 with a plurality of screens 21 is installed outside the

‘grit bath 10 to filter out coarse deleterious particles

12




35 or small grits contained in the original water. A screen bath 20 with a
plurality of screens 21 is installed outside the grit B@aDecembec2G05| t er
out coarse deleterious particles 12 30 Decenber 2005 contained the
~original. Aflowcontrol. bath 30 is installed outside the screen bath 20
to receive the original water without the coarse deleterious particles and
| eak out a predeterm ned anount of 5 the original water. The flow control:
bath 30 has an original water punp 31, a water |evel sensor 33 and an

wat er &bavainght aheroddgidde. original water punp 31 has a punping power to

| eak out th iginal t in,t fl, cont raol th, 30. Th t I
sensor 33 sinddo neoubel Pavki B the TGS 10UkaTHe. Thee SREEPOT | ow
agi tatbatB4 Zenearat escedver thew ¢oighgal atvattche editgiondsl watercodwse
morofheiLelhon,30has ;40.5s J0pl abled Qi sl g LAg: Lty GOnigln balp 30 to

filter out mcro d rious particles from e original water sent from
thé fleecontgonapariatss. 19hg dilsw i gemtonl| bagh120 ihescormeetddinalt he

mcrofyhteatimpecneen 40and di stebbutesnhdbie ani ginal et eheehl omihe
mcrofiltration_screen 40 according to a predetermned ratio. An anaerobic
bat h 1¥%-F3tPhsfat | e Rl AR TR (7 hthdh IR AP, PPERE| Ves some

of thel@fkobngi nhk watierins@ntwdtwmough dhst Filbut icomtldone.baid0, 3@nd Tesat ai ns

a mxe i quor _without oxygen (02) so.that_the mxed. _Jiquor is mxed with

The T B SE BN Gt br sGhaeene Pl TRESH: 98d T ek Srbiibes t he

orlfaniwapar er i dtheandatessdiles phdsphorus3i4 25eTheanaserwdteow ddiowatios 101

i's insg é%iﬁ%d@ﬁ%ﬁrafwgg c bath 100 to generate water flow so that
a

the introduced origl water 1s well mxed with the mxed liquor in the
anaer obi ¢ batRL 2oL hhEraheeM SSresnt 40ndg iimstted leidk et 3iidqudihe 301 The

nenbr anen SEPRIBLEIRN3AeEebIFE 1haLN 6@ IS ditstdl 1ad rigsSigler ¢ e anagrpi C
bat h O, that.is, at a rear end. of the. anaerobic bath 100 shown in the

dr awi Nga® tFF LA tPREFA S ot Nl | FLPheC MR Set 153dor3Y o eat

cdht am nants (odfganrthution line 120 is connected to the
microfiltration screen 40 and distributes the original water
from the microfiltration screen 40 éccording to a
predetermined ratio. An anaercobic bath 100 is installed
outside the microfiltration screen 40, receives some of the

20 original water sent through distribution line 120, and
contains a mixed liquor without oxygen (0;) so that the mixed
liquor is mixed with the introduced c¢riginal water and the
MLSS of the mixed liquor removes the organic material and
dissolves phosphorus. )

25 The water flow agitator 101 is installed inside the
anaerobic bath 100 to generate water flow so that the
introduced original water is well mixed with the mixed liquor
in the anaerobic bath 100 and the MLSS contained in the mixed
liguor. |

30 . The membrane separation aerobic bath 60 is installed
outside the anaerobic bath 100, that is, at a rear end. of the
anaerobic bath 100 shown in the drawings to allow the MLSS
contained in the mixed liquor to eat contaminants (organic
material, dissolved material, etc.) and phosphorous material

35 (Pof"), remove floating material and transform ammonia
nitrogen (NH3-N) and nitrous nitrogen (NO;-N) contained in the

mixed liquor into nitrate nitrogen (NO3—N)'due to nitrification

13



material, dissolved material, etc.) and phosphorous materi al 35 (P043 ),
renove float | ng material and transform amoni a nitrogen3¢ REgeRperZ@§oni t r ous
nitrogen (NO2-N) contained in the mxed liquor into nitrate nitrogen
(NO3-N) due to nitrification 13 30 Decenber 2005 with supplied air. The
water flow agitator 112 is installed in the oxygen- free bath 110 to
generate water flowto well mx the mxed |iquor sent fromthe nenbrane
separation aerobic bath 60 and 5 the original water introduced through the
di stritbutlilommbnﬁedm Meanwhi | e, a separation nmenbrane unit 61 is
installed i he, ne rane S8 aratlo er, gbi, Qat 1 ei the m xed
| i quor fror@i‘% :da%n IClcat| on g%a?o |gc 1glfagy Igu% :éng FForce of
t he sutté®nbpuahp 19103 fol tcmne(m!ttef ' oatéeng fﬂthWerttc‘aI wefltomizhetive xed ®eidquor
and trangler Lhay! reghed Ml fenit LhOULe %tgttbﬁaee%m sphah Lhraugn the
suctio ine 91 to the treatnent 9 e suction punp 9 I n ot her
words, ththe R rigd ngdparalt¢on lﬁéﬁ@d&ﬁeduntltrmgh 15D |%=r=t6thmth%nf Hé&e ng

Mat erigbgand MLSS formthe m xed |iquor, the mxedllquor is divided into-:

solid (floati material and SS) an solid.i il tered out
by | the SepHRTTE Sronbr SRESGALE CBA TS FBROVBH T o Lhe LAFEALHS Wt er - 20
The sepss aibphrarabsaparunibnblhdolgid destiby 68 gui deecaive €het nsilxmah)

fixedly, dnstakled L. the, OEURLaDe,SERAl ali 0D, oAPLORLERDAHN 00 dpligg -

i nserte o or takén ou rane separation ae
At1O| eafstrttﬂne0§l udye snatsber puwp 69.i sfihseal |oeldt: i Atpgeings mateniwdbr ane

separ &l Qn Rk OH&EeQat.L q8B8 rt, 0 AN JRATDHE atrQ!aEéeg%@tt@}"‘@lN)hc@ﬁd

nitrous nitrogen (NO -N) contained in the introduced.n xed |iquor into

ni trat@$i tHOFEAnONOBaRFrdae tBNrANgRi fileat SEFEROCh AtPesuphl it it t he

menbr anesepatatdaah  Aenabithdadur-16kn thhadp 199, in aerobic state, and have
punpi ng 30 fower to di scgarge the i, xed |i guor cont ai n%n%%t he transforned

nitrate nitrbg&ti&dt BPTER SefSParPoAHer BB RT BATh U0, tHat i s,
t d5a siidger t kiutkenhag ﬁhd@tiﬁngﬂ&ﬂdrﬁﬂl and MLSS form the mixed

ligquor, the mixed 1liquor is divided into solid (floating
material and MLSS) and liguid. - The solid is filtered out by
the separation membrane unit 61 and removed from the treated
water. :

20 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 .out from the
membrane separation aerobic bath 60.

At least one sludge transfer pump 63 is installed inside

25 the membrane separation aercobic bath 60 to transform ammonia
nitrogen (NH3;-N) and nitrous nitrogen {NO,-N) contained in the -
introduced mixed liguor into nitrate nitrogen (NO3-N) due to h
nitrification with air supplied into the membrane separation
aercbic bath 60, that is, in aerobic state, and have pumping

30 power to discharge the mixed liquor containing the transformed
nitrate nitrogen out of the membrane separation aerobic bath
60, that is, to a sludge thickening underflow bath 80. |

A water level sensor 64 installed inside the membrane
separation aerobic bath 60 is connected to the water level

35 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

14




A water |evel sensor 64 installed inside the nmenbrane separation aerobic
bath 60 is connected to the water level 35 sensor 33 af@DepembercdQ0sn punp
90 to sense the water |evel of the menbrane separation aerobic bath 60 and
the water | evel sensor 64 sends the sensing signal to the water |evel
sensor 14 30 Decenber 2005 33 of the flow control bath 30 and the suction
punp 90 so that the water | evel sensor 33 controls operation of the
original punp 31 and operation of the suction punp 90 to nmintain the
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pi pﬁs J,rﬁdéﬁlderTlshea Sawdﬁorﬁﬁ?emﬁrém nedané 65p|a|t1tialal ty fahisangless chupl ed
with e ot.her i recta e a Qr.ms out . r on
menbr a%e‘bélE ramso%gﬂ er m)du?e{lsu rleur 82101%%2 %@gﬁé %sggbhol | ow
pilpe clt‘J‘LmI@:clfﬁm@ra%uppeplp@ISt itdre mﬁmhézh@n@ﬂpﬁéﬁtenit@slalfrheembvvéromodul e
Suppord e, 183 1 S ghor ed ,as eochages!:hcowbs@ Wyt M@ boush p@H:lnonter the
supporter 651. The interconnection pipe 654 is formed as a hol |l ow pi pe,
coupl et tdNYhed Upper nodul e supporter 652 and connected to a 25. high
pressure hogg: exd@need & QﬁéxﬁlblﬁaﬁéletQﬁepl@@p iHE1 ek ad seuppasten estl et to
di scharge water jg{gl | ected in Ee UDEIP rrg dul e pporter.652. The @&ural ity
of separa#3oh nghbr ARBET 658°8Fe® | REPRAIES Bet tHe | OWEFE moligh
supporsdwgpciFandsSthe pai rinteframpercniogul @Jsmppéﬁtlersa 6@1116;131131‘@ t effs out

the Tloatdng 30, MRLEGLALELT 9l Nl Xed, 1\ ol e nb;fod&wffg Syt BEpes

separation rane unit 61. The plurality o ectlng pi pe
656. The supporter 651 is formed. of a plurality of angles

coupled with each other in a rectangle and forms an outline of
the separation membrane frame 65. The upper module supporter
20 562 is formed as a hollow pipe coupled with an upper portidn
of the supporter 651. The lowef module supporter 653 is formed
as a channel coupled with a lower portion of the supporter 651.
The interconnection pipe 654 1is formed as a ‘hollow pipe, -
coupled with the upper module supporter 652 and connected to a
25. high pressure hose extended from the suction pump 90, and also
"has an outlet to discharge water collected in the upper module
supporter 652. The plurality of separation membranes 655 are
installed between the lower module supporter 653 and the.pair
of upper module supporters 652 and filters out the floating
30 material from the mixed liquor introduced'intomthe 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 supportef7653
and the pair of upper module supporters 652, and collects the
35 water filtered through the separation membrane 655. '
The diffuser 66 includes a diffusion pipe 661, a
plurality of nozzles 662 and a plurality Qf holes 663. The

15



connectively installed at both sides of each separation nenbrane 655 and

coupled with the | ower nodul e supporter 653 and the paddDegenthfi@PO%pdul e

supporters 652, and collects the 35 water filtered through the separation
menbrane 655. The diffuser 66 includes a diffusion pipe 661, a plurality

of nozzles 662 and a plurality of holes 663. The 15 30 Decenber 2005

di ffusion pipe 661 has an air inlet to introduce air fromthe outside and

is formed as hol | ow pi pes coupled with each other in a rectangle to forma

f1 ow patfifuefidrhepigie 661rnduced aihoughldéthetai intpbaticeThe rplfitcal itdhe of
nozzl g5 862, ATG FOUR! e, Rl LI 41 {151 do.0f Lhe dLf usian Bige Jak Lo
suppl y ‘eac separati on nenbrane Wik WY r “ahll cause WatErF IOW S0 occur
by rmeams af ndwetangppti d¢ afermThe glloval Peyhofoholtés 688r arigt fashmed on
each Rea® 88 o venhi I 4ol onmbulhles s he didd i %@r@édﬁlécpo I'S
installed outside the 10 nmenbrane separation aerobic bath 60 to 1i1ft up
the s¥pdhat £BR 15"%EdA®r fHe Ghet d1f&ysasnt Pivke Gl 5Ad FRRelY tgaeh
separ gepafra iR rdtd €6l5 fworm aadri Aha theseenhrare rIepara i aer obi c
bath 60. As show %E FI.G ﬁp golders 7 3@@ COPP|ed 'hh botq%%side of a
top sO¥f §&8HT Thet8BparRPISRImEitdrane 15 dt B3 heCt hBPAEPs 57 HS at

| east fomaekiolot rgdiolne 688 @f62a Lpreddt erin ned Size.bubieleshape of the
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hol di h 658 s ' i cl e, J.eat , etc.
ol arng OII‘BEI 8 i%an ro%’%?}é%%%?%??byg% SYGLas 16l g.&%fgol%fe ar@ldegs ete

As shown in FIGs. 9A t] , the [1fting afparat us I'nclu
| 9t i R§Prame PRRAZRHOYK praeelci1Bethndla t¢ i f1fhgupi fkeurdamrnOviomhe

liftipgmbi-an® 1i0id Set 0cat e ato atdRet QSWARCENE rt he haepaI R4 8N Jpebr ane
frame 65, and has a bg‘gom surface thereof contacting the top surface of

the BEBRFANEM et ankr 9T st 65D E9h&DRoBRHIENE f@@%@%&%eﬂﬁ%@l‘%o a
chai nbbkbck0l over the lifting frane 170 and connected to the lifting

Lo b M2 VL L6 SRS e e PR e,
159 apédeopsdt abltpp surface of the separation membrane frame €5. The
holders 657 has at least one holding hole 658 of a |
predetermined size. The shape of the holdiﬁg hole 658 can be
various as polygon such as circle, rectangle, etc. '
As shown 1in FIGs. 9SA through 9D, the lifting apparatus
20 160 idncludes a 1lifting frame 170, a hook plate 180 and a
lifting ‘link units 190. The lifting frame 170 is located at a
‘top surface of the separétion. membrane frame 65, and has a
bottom surface thereof contacting the top surface of the .
separation membrane frame 65. The hook plate 180 is connected
25 to a chain block 1 over the lifting frame 170 and connected to
the 1lifting frame 170 through a plurality-cxf_chains 2, and
moves up and down along with the lifting frame 170 by the
chain block 1. The 1lifting link wunits 190 are rotatably
coupled with both sides of the lifting frame 170, and latches
30 with and removing from the holders 657 of the separation
‘membrane frame 65 to lift 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.
35 Each of the holders 657 has at least one hcslding hole 658
' which a pair of pickup links. 192 of pickup link unit 190 are

inserted into and removed from so as to couple and remove the
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coupled with both si des of the lifting frane 170, and latches 30 wth and
removi ng fromthe holders 657 of the separation nenbras@Decemierc®060 |ift
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 menbrane

frame 65 by neans of bolts. 35 Each of the holders 657 has at |east one
hol ding hole 658 which a pair of pickup links. 192 of pickup link unit 190
are inserted into and renoved fromso as to couple and renove the 16 30

DECEWQQEtZL@lQ;5 130l mfltthngn&ﬂfrwmt lah@n@efpla@}@ttlba ﬁematahbomramabmne frame 65.
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10 I'i fitiisRanlyr ammy 150 ek i prtahliedithg heopeqperd o4 akndogeagh ohhes, that
is, crossed with each other as shown’in the draw ngs so ?hat the lifting

f r ame CRP0 TESH PREGABEoSHPt I d¥pot hl y as the upper and | ower guide rollers
172 and 173s eﬂnmactlnnmam;su%Aace&eohqnha:gundeyhmdr dihbde neen 1ewkf aces
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coupllng holes e selectlv y coup --bo t “3%and
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he
. subrrerged i'n ﬁe wat et of(%%e menbrane separation aerobic r% gh 66 The

|--boPlﬂfaylélaap| &¢ withrta ddipl i Hgthine 1712mef 1He  €8lpl FREIREPEILE71a is
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hol es a .sq as to be C53$ th bol t bol t coupled with a
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15 are different from each other.

The lifting frame 170 has a plurality of coupling holes
171la so as to be selectively coupled with I-bolt 3 and reduce
friction between the lifting frame 170 and the water in the
membrane separation aerobic bath 60 when the lifting frame 170

20 is submerged in the water of the membrane separation aerobic
bath 60. The I-bolt 3 coupled with a coupling hole 171a of the
coupling holes 17la is coupled with the chain 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
25 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 1lifting frame 170 and the other end of

- the chain 2 is coupled with each I-bolt 3 of the hook plate
30 180.
The top surface of the hook plate 180 is coupled with a
- hook 181 to be coupled with link 1la of the chain block 1 s0 as
to 1ift up the hook plate 180 and the lifting frame 170.
As shown in FIG. %A and 9B, the 1lifting 1link units 190..
35 include rotation shafts 191, pairs' of lifting 1links 192, a
tension chain 193 and a connection member 194. The rotation
shafts 191 are ‘coupled rotatably with both sides of the
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wi th 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 tha&0Deftenhe 300ane 170
and the other end of the chain 2 is coupled with each I-bolt 3 of the hook
plate 30 180. The top surface of the hook plate 180 is coupled with a
hook 181 to be coupled with link la of the chain block 1 so as to lift up
the hook plate 180 and the lifting frane 170. As shown in FIG 9A and 9B,
the lifting link units 190. 35 include rotation shafts 191, pairs of

lifting fdinks A%e @74 Enshih SHALo é931§@@1ﬁg<3(1'1@ﬁ&$ i0gp nerbesoddfeq The
rotation, shafts 191 are coupled rotatably w fh both sides of the 17
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shaf t 191ar|a:}ﬁlor dere t.o |i ftf % th%5 se nc{ ation msrrb{éﬁn arre O6‘;5é nd coupl e
w th an 23 fl?dw"?@rf%e hal'der 265 ?%%pls%pa% nbrane frafe. 665.
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lifting I|i nks 192 and predeterm ned portion connected to finger stop

(not LR %m*ﬁ%%%e%pé?at Pén té?@r SRR Bt P TB g e 8% of B2M¢ he
pabr s 65af I|ft|ng | i nks 192 are rotated in an arrow direction as 25 shown

in FIG 9DA&Q%)€%Ig%é ”Eﬁglro%CQloﬁ g%a@%ggf@¥j bearings 195 are
coupled with an inner surface of the llftlng frame 170, that
is, are installed on the sides of the longer channels 171 so
that each rotation shaft 191 rotates well. i
20 The tension chain 193 has ends connected to. each one
lifting 192 of each pair of 1lifting 1links 192 and a
predetermined portion connected to finger stop {(not shown) of
the membrane separation aerobic bath 60. Therefore, the pairs
of 1lifting links 192 are rotated in an arrow direction as
25 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
30 1lifting 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
35 line) with ‘each holding hole 658 of each holder 657 when
external force is removed. | |
. The ‘lifting frame 170 ‘and the lifting link unit 190
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reI easing the tension chain 193 outside the rrenbrane separati on aerobic

bath 60. Meanwhile, as shown in FIG 9D, when external BobPeeember 2088| i ed

‘and the tension chain 193 is drawn., the pairs of 30 lifting |inks 192 are

removed (depicted by a solid |ine) from each hol di ng hole 658 of each

hol der 657. The pairs of lifting |inks 192 has weight center at |ower
portion thereof so that the pairs of lifting links 192 are rotated with
respect to the rotation shafts 191 due to wei ght thereof and coupl ed
dotte h c Q%IE f I 16
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i quors. ransf er is ins ed insi e oxygen-freg ba
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line nect o] nsf e Jg; wathof
t he mjlg?edéc?l qu(gugf S?P%hg%grﬁ ﬂi‘% §nr(?‘?%‘)'i?e quor ¥tom ﬂaeélgiﬂﬁ%ra]b#tgef" ath
110 t candhe the créfiad r dtidoRrscivent®, OPhegﬁrﬁw‘éléﬁfh dudgh t dafsf eRfedt®o t he

migr ofd ddmdttd OBend®788N AQ il 0ugh thhe hiasaf erididies 160 passesahlreugh the

pump 111 is installed inside the oxygen—-free bath 110. The
transfer pump 111 has a pumping force to trahsfer mixed liquor
from the oxygen-free bath 110 to the microfiltration screen 40.

A transfer line 160 is connected to the t}ansfer pump 111

20 and forms a flow path of the mixed liquor to transfer the
mixed liguor 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

25 microfiltration screen 40 along with the original water sent
from the .flow control bath 30 and micro deleterious particles
of the mixed liquor are filtered out one more time. 'Then, the
mixed liguor is transferred to the anaerobic bath 100 and the
oxygen-free bath 110. :

30_ A phosphorus coagulating means 140 is installed outside
the membrane separation aerobic bath 60, and reacts with and
coagulates phosphorous material (PO,>") contained in mixed
liquor in the membrane separation aerobic bdth. 60 so as to
remove the phosphorous material (POs°7).

35 As shown in FIG. 4A, a coagulation agent tank 141 is
installed outside the membrane separation  aerobic bath 60 and

contains ‘the coagulation agent that reacts with phosphorous
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25 mcrofiltration screen 40 along with the original water sent fromthe

fl ow control bath 30 and micro deleterious particles oB0PreembePOB quor
are filtered out one nore tine. Then, the mxed liquor is transferred to

t he anaerobic bath 100 and'the oxygen-free bath 110. 30 A phosphorus
coagul ating neans 140 is installed outside the nenbrane separation aerobic
bath 60, and reacts with and coagul ates phosphorous material (P043-)
contained in mxed liquor in the nenbrane separation aerobic bath 60 so

as. tQatkaaade tdigRhasRoraus ¥ erhakedP043qhoB5 A8 ShEWN iRnblkGnedA a
coagul ati on agent tank 141 is m@é al | ed outsi ile t he genbr ne separation
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m xed liquor in the nenbrane separation aerobic bath 60. A coagul ation
agent SEPAFAGLRR BEYXoRic dfffechied th thadebabliPat feRNagéhPYt ddke144 2and

. forns ia féeMhpatbdofcd hensoagulgatliaen cageatehi® appl Y1and sedt fdens 1@

coagulation_agent to the nenbrane.separation aerqgbic.bath 60. e
hosphaPsusPAaror Al (BoadonoriaE 1250 aeehthy ¥ e trRigagtide IBE agti

t 18nsfeaged aftriom tayendodguithi owmbgemte tseaperatdbrt eectrob imeidarrdn&Osepar at i on
aer obi ¢ ba t e tglng ho s-mater i agul.ation
agent are t?%l IG%I)?I Eg?g%gg#{%ggcgﬂ%u atsalqon'zg&len{mirlg I%C?l(%ﬂgdréégﬁgo%ﬂf t hat
are apPagglagdayulaantn ERapnbephed ods ofat aFcaqpkalchagupgaenbn tagént may -

be anythi i@ i Kaib €ARYUE SbLr A 1 dn PRESHPOE UBabBSKIES thie coakeverernt i oned
n open/ cl ose val ve 3 is installed at a predetermned 20

material . A 1
| ocat Pgﬁ’sgpotrﬁélscé%adlﬂ%ﬁlor‘?%eﬁ?ef?%\a}\g'll' ﬂE}O’énGQGBEﬁérﬁn&Olc}lché?dt-he

-sUppl Fhpat boadulheicnagigealti ohs agentl sf rem Bhe (SCHagulladt oaragempt t ank 141
to th%oggggk%%ewﬁ%%a%%GQE%&%%ugﬂﬁéterial. 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
20 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 threugh the c¢oagulation agent flow line 142 in the
manner of gravity flow. . _
25 ' As shown in FIG. 4B, a ceoagulation agent pump 144 1is
installed at the coagulation agent flow line 142 and forcedly
-pumps the coagulation agent from the coagulation agent tank |
141 to the membrane separation aerobic bath 60.
, Meanwhile, a separation membrane cleaner 150 is installed
30 outside the membrane separation aerobic bath 60, senses a-
differential preséure caused by floating material filtered out
by each separation membrane 655 of the separation membrane
unit 65, and cleans each separation membrane 655 using
cleaning chemical by the differential pressure.
35 - The separation membrane cleaner 150 manually ~and
automatically supplies the cleaning chemical to each

separation membrane 655 of the separation membrane unit 61.
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bath 60 through the coagul ation agent flow line 142 in the manner of
gravity flow. 25 As shown in FIG 4B, a coagul ati on agedfi DpcemberZ06 s
installed at the coagul ation agent flow |line 142 and forcedly punps the
coagul ation agent fromthe coagul ati on agent tank 141 to the nenbrane
separation aerobic bath 60. Meanwhile, a separation nenbrane cleaner 150 is
installed 30 outside the nenbrane separation aerobic bath 60, senses a
differential pressure caused by floating material filtered out by each

separationpenrane f35r0L.the separ At afldnb e E3eaBRE ClgAns
each separation nenbrane 655 usin cl eani ng,.chem cal by the differential
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diffe%@ﬁ??gﬁlpréggbr%ggaﬁag f@f f%‘i%%?aFE&E%QEa§ q%?e%egg%%ﬁ%ﬁJ%ﬁﬁ%ion of
t he s@dtiten faorre ®1ftownpeted afo the dbeaepagarhenipedbr afdheumaeniaict senses

di ff el nRREISUr Brecalised by Gpp at j@ach separ atjQn ROPr ang: accpr di ng
to a amount of floating material filtered out by each separation menbrane
655, PRgAstermdngpodREtdrn Het separ atréd oRenttmshe® b55°onrRsteAs 19 ddied when
the nmexpdrkit@uar passesnthraugh eagh 2QGcsepay aldidraririalie Ghbe fuhe
separation nme ragf uni.t 65, .and con%nols t he ogeration of the_guction

% r g o a

punp §8u§880r Vng fﬁé each  Separation membrane accoerdin
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 .passés through each
20 separation membrane 655 ¢of he separation membrane unit 65, and
controls the operation of the suction pump 20 according to the
differential pressure. The contact differential pressure gauge
153 stop the operation o¢f the suction pump 90 when the
differential pressure of the separation membrane 655 is high,
25 and operates the suction pump 90 when the differential
pressure of the separation membrane 655 is low.
Usually, sodium hypochlorite (NaOCl) is used as. the
cleaning chemical "ahd the cleaning chemical is made by mix
crude liquid of sodium hypochldrite with water to dilute
30 sodium hypochlorite to a predetermined concentration.
A first motor -valve. 154 1is connected to the contact
differential pressure gauge 153 and installed at the suction
line 91, and opens and closes according to the sensing signal
of the contact differential pressure gauge 153 so as to
35 control that the treated water is introduced from the'
separation membrane unit 61 to the suction pump 90. A second

motor wvalve 155 1is connected to the contact differential
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differential pressure. The contact differential pressure gauge 153 stop

t he operation of the suction punp 90 when the differenttBecgmnies2008 of the
separation menbrane 655 is high, 25 and operates the suction punp 90 when
the differential pressure of the separation nmenbrane 655 is |ow. Usually,
sodi um hypochlorite (NaOCl) is used as the cleaning chem cal wand the
cleaning chemcal is made by mx crude |liquid of sodium hypochiorite with
water to dilute 30 sodium hypochlorite to a predeterm ned concentration. A

first val ve. 154 .i-s C ec . e nt.act ' nt i essure
gauge %%%%@l r?gatuaﬂjﬁ ecji' 5§t fgﬁg s%%ﬁ%?\l%(?neaqlglft%a%nd.cg%éhghgnd&%%‘géas'
accor diHRPty thee skhdi ngndi grans end lvd osEwt Adcadidinay din i Hre pressing gauge
153 sasiandP 3P €rat kehtrhbat dlihectbaatiad watekurs igaiqeduced {4 om the

separation nmbrane unit 61- to_.the suctign pu 9Q. second _ notor val ve
155 | ULt RHRRLANG ¢ Siteac 1GPrH8fen ARS8 o, E50B cCBRuGS! 53 Bid

i n§t aldleshiatat heatlkeanisng chenegah sypptatidme nkwhrard @@ensodndcied oses
accordj i he j e of the contact differential pressure gauge
153 sgéé;ga{agcl%})n eﬁ‘%ﬂ%pl%%gé]the cl eaning chem cal fromthe cleaning 5
cheni cal takk dEler owvends, sehpanathen treptyeaner 858 of s t et redpesdt £ oom

Menbr i UBbbaPdribA_RIRBEAHE! diitheD tBe diealed: Yehebuls 191! odiced from
t he separation nenbrane unit 61 to the suction punp 90, "that 1I's, treatnent
bath 7P tHee3tReRt bR VAt vEheskirstopened &vdveo ¥He Secerrnemtardval ve

136 i =1d osesbriliend€ot heasessipg skgrabselr omed hey o asdnsidd eseptd al
e treat nent

153 i ntrod the t ted t t
Dot h 70 Fhr l8h CSBERrn 1 HE T Vien HEE S aanPAYEhehy tal°d S28upif | od
from ittHeradwami bge cliewiadald tventked 5tot ahichet sepanatt obarbntaneh tmidgh 15 61,
the fi : . val 1541 : [ . i
e TRty it Of 5 Y@ %?y fihlet: Céh%seélgﬁglnﬁﬁigfﬁt&g%g%”R%Orsurp‘;pfil"eed 11?’]?%{} Zne

opened so as to supp t he cl eanin e sepa i'on nent
unit &ha it heCkerbad hgtehkniledl tos i yaharatism menkexate switeh 156

i 351 nsgigl | ek i psirde el eaing 180 ghemcaled ankylohet & 8NRE NRESF | evel
of the (ilveeani&g chem cal dand control the first notor valve 154 and the

second @ is opened so as to supply the c eaning chemical to
the separation membrane unit 61 through the cleaning chemical
supply line 152.
A level switch 156 is installed inside the cleaning
20 chemical tank 151 to sense water level of the cleaning
chemical and control the first motor valve 154 and the second
motor valve 155 to open and close according to the water level
of the cleaning chemical.
| Meanwhile, as shown in FIG. 6, a chemical injection pump
25 157 is installed at the cleaning chemical supply line 152, and
has pumping force to forcedly pump the cleaning chemical
supplied from the <c¢leaning chemical tank 151- to each
separation membrane 655 of the separation membrane unit 61.°
In other words, in order to supply the cleaning chemical
30 to the separation membrane unit 51. in the manner of gravity
flow as shown in FIG. 5, the chemical injection pump 157 is
not installed. In order to forcedly pump the cleaning chemical
to smoothly .supply the <c¢leaning chemical, the chenical
injection pump 157 should be installed at the <cleaning-
35 chemical supply line 152 as shown in FIG. 6. The installation
of the cléaning chemical tank 151 can be modified according to

~ location, space, desigﬁ and purpose and effects of a pump.
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mot or val ve 155 to open and close according to the wat er | evel of the

cl eaning chenical. Meanwhile, as shown in FIG 6, a cheﬁ@é@bemb¢r%%$lon
punp 25 157 is installed at the cleaning chem cal supply line 152 and - has
punping force to forcedly punp the cleaning chem cal - supplied fron1the

cl eaning chenmical tank 151 to each separation nenbrane 655 of the-
separation nenbrane unit 61. In other words, in order to supply the

cl eani ng chenical 30 to the separation nenbrane unit 51 in the nmanner of

gravity rﬁﬁmﬁﬂé’""“ elé1 @h%wn5 1hheF‘iEf.em gal Lnj ephsPN PP ln/ iy not
|nstalled In order to forcedly punp the cleéning chemcal to smoothly

. supplingtel kedarfithg té‘ﬁ"emsélé?ltlopheléﬁém eal inpafeedi onf pdifis 1526 d be

‘i nst ald etk aterddien Xl godd Hgr35gshgai cal, supal )teblela@e@i% apeshawa ldldé,leG 6.

The tallation of the.cle n h cal tank 1 can,be ed

The LS LAt ool ey elepsl g chefmcal bankadeb Canube TSt
305De@mﬂﬂﬂtéﬁMEhamanpbrhed as sliown obh&trG whrds,ti neie 158imay bas8

ot ad b Al g Bcbians! |08 Sbbaskeat of i Nt feke 9l fEAGTLA
pressure gauge 1 re ea open and ose not or val ve
154 arfdl @a7ei b c GhEMASEGT sﬂawzvby 135nr-‘orlé25 prBles er mihgad @leér:u ddeatedot her

. Wor ds,wattdie 1 dves ﬂﬁﬁou@ht@ﬁ@agu&ewnomgﬂé and aleses dha Ui ddine 91

and th cl eani chem cal Li ne ;.152. Thus, when t reated water

and Ui ol £ant 09 chem Cal e UPRLY Jine 152 i hus,, when the Sreat od, wat
thDoungtmmecbeaﬁragygh@hbmakhyunﬂ@edim@ &ﬁamléﬁlTﬁlbhe tﬁmbmghytﬁmhen t he
cl eani nmec hro h t.he cal s I i ne t he
1 ool UL (el HP HIREHINIANE 1SLANAY, ERENER (HBR Yot Rt
above,figivhcehrohehf thst smturon/almee 194 .andg h@eser;ob@d rraborfevalaamchS_ are
al t er nad Vel ¥s OPfRBEArard koS agher 8hag dR.dilte ARESAlvgPyol 158 e L mer

158, thereby controlling that the treated water and the cleaning chem cal

f1 ow o0 teeiadicialonh PPHeed13BAd CERESdc|asHiR i theh? chhe sGpBry thPhe 0f52 A

- PLE proogy a_ﬂirﬁéhbSlBBUt ithe reer, e tgontiacly diderenti akeape@ssuie rgalige 153

Chen THELehRETRY Phinlt

cleaning chemical supply line 152.

Aot " 42t eE NG n2008e5 0 11ne 9% to perdodically

A PLC program substituting for the contact differential

pressure gauge 153 or a timer 158 may be installed at the

20  suction line 91 to periodically open and close the first motor
valve 154 and the second motor valve 155.

Here, any one of the contact differential pressure gauge
153, the timer 158 and the PLC program can be used according
to the purpose and application of the submerged type membrane

25 separation system for advanced sewage and wastewater 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 phosphorﬁs

30  coagulating means 140, the separation membrane cleaner 150 and
the lifting 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.

35 “FIG. 10 illustrates the submerged type membrane
separation system for advanced sewage and wastewater treatment

' according to another embodiment of the present invention. It

23



val ve 154 and the second notor valve 155. Here, any one of the contact
differential pressure gauge 153, the timer 158 and the3®Decgmber2d@bcan be
used according to the purpose and application of the submerged type i
menbrane 25 separation system for advanced sewage and wastewat er treatnent %
and an order of the user. In an enbodinent of the present invention of the
subnerged type nenbrane separation system for advanced sewage and

wast ewater treatnment, all, some or none of the phosphorus 30 coagul ating

Means 114G, 4,5 eRak A a1 RITDLALS: G RNBE 59 08N dnd! 8d | Sjqih appay at us

160 can be i1nstalled variously accordi ng ur pose and application of

t he sSr gédOt yﬁéomM%nélrssépaﬁaﬁO@ﬁm@y@t eﬁhff oghﬁdv%%éﬁrg%%g@%d |
Y/gst F?%@Etf[&fratdeeaéé'ﬁ&atbldrnsé%%i%@ﬁl @arfrbmﬁmrad@b a@e@tag@r aglt Evkwst?aite%S FI Gd

| ustrate Su e nmenor a separatl o stem or_a Vance
sonagd R i £ PRHE T - CXBEoMRIE L nRBPRERE b0 dumbstt Giok
présemﬁmamuaﬁlsnwage 23d 30abeewnaber mxﬁhtmemmdecbyrdEHQVMQ;aﬁmtmamerobic
bat h %%%g%flﬂle%‘:e o‘?‘y&%‘ éifeesf‘en@afrbvé&& {10 Eﬂﬁd%'srét T%O‘Ha[‘éﬂ“ @f ihe

.submer ge nbrane separation s or a vanc sewag and

wast ewgr&en tbaaia% ment . aTrfécs«Ub@@m@é@ltWéhrre?n%raﬁ@ §e;§ra1rcart%hli‘s§@ttmnfor 5

: advan%@qeggmag@ and ZashBWaher ééﬁék&?ﬂénacgéfgbﬂg t@a@HOt@@r Shpodi nent
resent inventjon include rit bath 10, a t h- 20,

of th scree
a- flo%d%&%ﬂ%ﬂ B 30 ant’@ BFE 6@? ﬁﬁH%ﬁ?t%ﬂﬂeﬁﬁFoﬁbc g ﬁgnﬁﬂbdﬁ
separ dnistaldexdobts halckice, wmd arilgiansfewapasp ikt Thessedbrneough

separ at.i_o 10 inpstalled to recei fhe g wat-er |
t hat %gésgﬁﬁ§%$g%f%9£¥£e m%ﬁﬂ%ﬂﬁtrgtﬁgﬁﬂgé ery %ﬁroug %ﬁgndl Y15 but i on |
li ne 12@0 and reanyess commrardmant st $ or angen hat enat:a&rl@ll,ssohmblm erial,
et C.) makk@abing ratenial, s RNASPNEr ol aRi gy i al hos@%@&u@s nif409ef, and .

ni trous nitrogden fronlthe original water. 15 T nbr ane separatlon
aer obPEMRRLR 60 thagshensk pHirtaiqWwh nh%ﬁ%g%efﬁﬁmt t@f &Fd Hine I | vRfgrr -

t n1ansfrae QH@IBbﬁ@neTf’&ﬁafL%a:tlmt ababbBbit0 bsrhnd@l hed teheecaiperdhengl ean
treated ter % %ﬁsse %Erou h t he separ tion nme ane unit 61. The
I L69Fedt

sucti oMM ﬁ’é’eQ fnll s AV Fepat 4t i

The treatment bath 70 1is installed to receive the clean

i

treated water that passed through the separation membrane unit
61. The suction line 91 is installed to connect the separation
20 membrane unit 61 of the membrane separation aerobic bath 60 to
the treatment bath 70. The suction pump 90 is .installed at
suction line 91 to generate sucking force.
A sludge thickening underflow bath 80 is installed ihside
the membrane separation aerobic bath 60 to. contain sludge
25 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
30 . bath 20 and passes through each of the screens 21 and coarse
deleterious particles are filtered out. The original water
without the coarse deleterious particle flows into the flow
control bath 30. 1If the water level sensor 33 of the fléw
control bath 30 senses the water level of the introduced
35 original water; the original water pump 31 is operated/stopped
accordingrto a sensing signal of the water level sénsor 33 so

that a predetermined amount of the original water is leaked
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20 nenbrane unit 61 of the nenbrane separation aerobic bath 60 to the
treatment bath 70. The suction punp 90 is installed at 3@Det¢mberl3086 91 to
generate sucking force. A sludge thickening underflow bath 80 is installed
i nside the nenbrane separation aerobic bath 60 to: contain sludge 25
punped by the transfer punp 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

i's trapefeihed oW Renttaena3e bt i LA RN passes Jhrigh each of the
screens 21 and coarse deleterious particles are filtered out._ The original

water  wi t HGES t heiRer §8edef e i §48YpatIi @ | dths Tt bnehalicdwircont rol
bath 36e Ifidiheomiesl lewel SEeNsohe 3Ba0krt Heol! awiteenhr 34 Rade 30 csenses

the water |evel of t i ntr.oduced 35 ori ginal er, the origin ter
punp 3T5°¢ opertat &Y/ gﬁgp;?&dglé’ca or”&ﬁ'%ﬁrtgna%gg\r,\g]r?d’ sFohk O%f bta%b :@ter
| eével asensgrt33esdhet bati ganprledettemy ned anobunt of the original water is

| eaked 24 er 5 fr. he f cqntrals b | tsj de. or
not. Here, %éiaﬁ@q{i%é \Aﬁt?%r Ofl{lg\%na& ta g&B%@%s]%dn_s?% I Z%Q::Hfr)l £F§e(¥fj10§}w
cont r 6PNl&CR 3th haOwares e obhagidlat dhe3gqnigandigitaea tien epcteew 49 t he

ori gi aal walehb ideithe rfilooy grtiel Latdy 30 1 agid at aneheardigiznal

wat er. IMeanwhjle, the, ori gld‘?a]: water | eaked out fromthe flow control bath
30 pa¥8&§Tt NLURY nBLRFEr SIS sBREEACAES difu MEFadderd: emitdus
pHr t i thes dase rfiblutténed 1ouk. 1Pi0e ori ginal water without mcro del eterious

- particles iks.introduc [ nt . t.he distributj i ne 0. Sonme qof the

ori gi nal V\I/gt%renﬁf I g?\n ‘n(}dq%ro%gﬁ%]q[ neari di gf%trtletgut [ %ﬁg‘[qlhﬁg 1%%‘%%‘1 Ot}lt rgcé‘i.?ced

i nto dhetaihetdbnc b 1200 bnd e odeweichi hgter itgicnatnaarepics Hattr oduced
i nto ;0%Y08Rd I e8ebatBrhlBinghe oohigindal yaken fliow ng Ly piahy the s
distribution |ine 120 is introduced to anaerobic bath 100 and the

oxygeR¥¥BEBBbEER PRGN ThE ori §hRar gl &ali matsduckrYhe® theodaRerdisi ¢ bath
100 asseoiriedewobh ltihe mxedibi querodutedMisS comaitesd bathheoo ang

the oxygen-free bath 110.

The original water introduced into the énaerobic bath 100
is mixed with the mixed liquor with MLSS contained in the
anaerobic bath 100. The mixed liquor and the original water

20 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 floating material. The

2h ,phosphorous material (POs ") contained in the_origihal 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 liquor

. in the oxygenmfrée bath 110 is introduced into the anaerobic

30 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

'35 bath 110 to anaerobic bath 100 through the transfer'liné 130
passes through the microfiltration screen, 40 one more time.

. The transferred mixed liquor is introduced into'thé anaerobic
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introduced in
 del et etatRisi Plar t¢t ek ﬂa@amggnm@t@mﬁ&m @él@tspih§rp@t$o\vf@¢amatlhe( Pfhder obi c

1

|

anaer obi ¢ bath 100. The mixed liquor and the original water 20 are well
m xed wth each other due to water flow caused by the @&&Decehbenf08§it at or
101 in the anaerobic bath 100. The m xed liquor in the aerobic bath 100 has

‘MLSS and the M.SS eats and renoves the contam nants (organic materi al,

di ssolved material, etc.) and floating material. The 25 phosphorous
material (PO43-) contained in the original water is dissolved under
anaerobi c condition. Meanwhile, to rrai nt ai n a prOper concentration of M.SS
in  the, a4 r}jﬂ@t@]g@&; the mxed liquor in the
oxygen- freeﬁggat 110111175 %ntro uced |nto t]he anaer obi ¢ 30 bath 100 through
t he transfefhg i aBIABHChgORRaMBOAPEnd S orewid thethpafsper opdrp bEEh

i nst aldeg |g}%(%1hel3%%xé/(gemif ,ﬂerbag%bfil1Q,;1hlélfher@{dy@mg$%8mmrll;@uorl§ n the

anaer obij ¢ i.S ne o have a proper concen rati.on

or e DTS P Ut TR L TBHOT O tHT S o SFPRE2 LS8 b

anaer dmtth bad h 10Bet hicegh tihpidr ansf ehel maebi3dfe psmesatmmmomdﬁie:

m cr of;i atpgn r " 40 ansferr m X or
ddH Al EeN SehEAN A0 NS ARLEHITE. (oIBE L LaNFLELIEd es%]f)e%

o the anaer ob| bath Wit

bat h jandarntsh 18 %eck +dF-Pr () Waineh nﬁkﬂ:%ﬁgohqtﬁo@%herm@h 0y di ssolved is
i ntroduced into the mepbr ane separation aerobic_ 5 ~ The i xed l'i quor

in the menbrhe %%rb’é"f‘%%‘i‘%‘ht%leréﬁf:aanlﬁat H‘aéé"rééllrt'al ﬁ?ld’@ﬁjt amat&dtieor gani ¢
maver ietlc. jsohwed oot efdral thet UEFS, f haat ing: nedesiddd phesphabeus mﬁierla

(P043 nia nitrog N and nitrous nitro

cont anmi nanhgﬁé%rgangm%t gﬁ?%l Eﬁ%%?’%%% %#Sﬁl%? 15143 gt%c? %Mgtoéltf 8’&?% or the
M.SS, tdmd misedonsigm: apdnetmpved b;hethepwtssh.os egeninganelheni t odtli ng

mat eri;gfsd 8 ifdd 1§ §hOUleniehe t%ﬂé‘tﬁ%d | QUQl, REnplinatgs the separation

menbrane unit 61 installed in the nenbrane separation aerobic bath 60. The
ammoni a ni e RAGAN) N4RECPRE nitious nipfogehe 15LER@2S NPigregsnt rifi ed

- by st he(Nai NS entrd r@mthﬁl@diowgr the forr suppl Yirkgh aife tO140er menbrrane

?ﬁlggr aﬁ)t' By Obe'afr bath t % aﬂgmbraaraget %%g%gfgrtr{ggl Ianérook)tlfgze lgétt_lg at68 ni td' ogen

are transformed into the nitrate nitrogen (NO3-N).

The phosphorous material (PO, ) ‘contained in the mixed

ligquor in the membrane separation aerobic bath 60 is overeaten
20 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 is injected into the membrane separation

25 aerobic bath 60 to react with and solidify the phosphorous
material (PO,>7).

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

30 In other words, since the phosphoroﬁs material usually

"exists in the form of PO,> in the mixed liguor in the membrane

separation aerobic bath 60, in order to coagulate the

phosphorous matérial, the coagulation agent contained in the

coagulation ageht tank 141 installed outside the membrane

35 separation aerobic bath 60 should be supplied into the
membrane separation aerobic bath 60.

“To do this, the open/close valve 143 installed in the
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The phosphorous material (P043-) contained in the m xed I|quor in the

menbr ane separation aerobic bath 60 is overeaten 20 by3Q Recnis® 3095t he

m xed |iquor and renoved into water. Here, when the mi xed liquor in the
menbrane separation aerobic bath 60 contains a | ot of phosphorous materi al
and the phosphorous material is not properly treated, phosphorus

coagul ation agent is injected into the nenbrane separation 25 aerobic bath
60 to react wth and solidify the phosphorous material R0O4 3- ). To inject

the phasphordisi &pagybati ¢l AgeNine a§4§h%ﬂébté:ci Gto”f%h@”c@&'&'uié@ﬂéh
phosphor us coagulatln means 140 is installed I n other_ words, since

t he phHEPHororrEk n?’a"t‘%r’r%l openaf| §ndekhst §qar9‘{]ﬁélf% AN POIEWE nat HaIni xed
| i quorttan &dsnsgmrsarbmmeagaeparfabworllasr obiz bath té@ ddrquderido ggagHl ate

the phos horosrrat t he coa ulatlonaent cont ai.ned _ip t :
coagu At ; DITGLRE  Caite 14he! ACPERRAR otPSTHACLRE misTite Baltertt atfon
aeobithdatdy 6OE sj‘ttﬂmd:sbélsnppl ied into the nenbrane separation aerobic
bath 60. Top t hi kpcp%m ﬁlsse % i ns 26,3
Decenber ZOOrgé}lcoa Sti ati ﬁja OC% ow | ?%ée/@%gj?;lconn%%%ggto t gﬁcoagu ation
agent %%é}ﬂélllazm% openéd @m tHexodgel acpbhdagénd-f1 ohbeal epyoutaked

coagul gHd Phagan ﬁémiapeléélgr@@ thereaagul ¥Jramaaantthd snémbeghed into
t he nenbrane separation bic bath 60 in 5 the way of gravity flow Then,
t he pHOSHHG N ki t%wi th the coagul ati on agent and they are

sdli di fi ed.AtThehtsaguileat,edi £ phoephsiiosisharbes i aiatiearwleci;pi tratee dmORe Ot t OM
hoshiTRIY a6y STRY A MhAGON SoPakace8y Madboddl s LLIR. d4i0Ps
rous eria F i oh

phospho e i xed uor t K& WBIbF and Separa
aer obi®asatlp ol i sndcosgdmdtlédedndtsol pdingi edxtentorretle&t emtagthation

coagulafdan  8geny 0psal clrsgal yg3l43ds chesed topr ey%kfeme th
coagul ation agent fromflowi ng fromthe coagcul ant agent tank . ?L into

Uhe mRABIG (SePhr 287 8h 46PBbIBANIE gorom the coadulant agent tank

15 141 into the membrane separation aerobic bath 60.

Here, if the submerged type membrane separation system is
used for a long time period, the concentration of the membrane
separation aerobic bath 60, that is, the concentrations of
coagulated phosphorous material and MLSS are increased. To

20 maintain constant concentration (5,000 ~ 12,000 mg/l) of the
membrane separation aerobic bath 60, the sludge tfa'nsf.er pump
63 installed in the membrane separation aercbic bath 60 is
cperated to transfer the mixed liquor <containing the
coagulated and solidified phosphorous material 'and sludge from

25 the membrane separation aerobic bath 60 to the sludge
thickening underflow bath 80. '

The coagulation agent for coagulating the plhosphorous.
-material is FeCly or Al;{S04)3 that are apt to coagulate

7 phosphorous material. The coagulation agent may be anything
30 that can coagulate phosphorus besides. the above-mentioned
 material. |

Meanwhile, as shown in FIG. 4B, an coagulation agent pump
144 1is installed at the coagulation agent flow line 142 to
forcedly pump the coagulation agent from the coagulation agent

35 tank 141 to the membrane separation aerobic bath 60 so that
the coagulation agent reacts with the phosphorous material
rapidly to solidify the phosphorous materlal -
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Here, if the subnerged type nmenbrane separation systemis used for a |ong
time period, the concentration of the nmenbrane separat BdoDeaembbi 2005at h 60,
~that is, the concentrations of coagul ated phosphorous material and M.SS
are increased. To 20 mmi ntain constant concentration (5,000 - 12,000 ng/1)
of the nenbrane separation aerobic bath 60, the sludge transfer punp 63
installed in the nenbrane separation aerobic bath 60 is operated to
transfer the m xed |iquor containing the coagul ated and solidified

phosphor ous. . mat eyl al .3 | u fr 25 1}k n rati r.obi.c
bat h 60 to§{lhe£§ﬁs%gge t f’ckg’%%ﬁlg gn er?‘%%ﬁugggﬁégo.%g%hqﬁ?c% 831{}5??)08% agent
for cHadukatlhy tilfe pRGERAROrYS Chet efpagulatiecl2asntAIPUBON S t Hat are

apt tepeeagdbats®, pHosphangys yetesdal atTHE cQRGY atdQ) egeNtheiBY e
anythlng BRg.that can coagulaﬁe g@fsp orus besi des, t he above-nentioned -
mat er PEP2LREAARNI PEFCRLCshBRRD G B RACHRUIR | G¥Sidenthukpe 144 i s
i st akbaduatttibe caggultat itemkagdamtl fliosw | foecddPyt osuppltedl ytpunphiehe

coagu i ge 1 t he at agent_, 35 n to the memhrane
separg‘talltr%%gggro |%%%ag{%é%0a§gggﬁét Batq{rl-'e ggaéiuqeatﬁgn%élgg’#tngr e%%%%ewo h the
phosphbfouscamit triapn rEgsindl ypropsoindli inpadie ptidsphditaus phmisghioatous27 30

Decerfigte299% | Hoothesqubids, when Jhaapagilat kR 2960t open/gl ogg, val ve
143 is oge ed and the coagulatlon agent punp_ 144 is operated so as to
suppl §he EBHFSFFonméﬁgﬁﬂa'ntésthgu wbr &R8Iudebsrat i 5heaeFOBIgE1BAER160, the

cHaguagehonpa@entl 4idn ithetopgeagulad | ofe ageagul adkodddgeatl eldlciof%@ppLi ed
rce t he

to th nenbr ane.sepayati on_aerobi ¢ bath 60 due to puppin 0
coagu?%%yggqéggnﬁspu PR PESCt S Wi (4P Eﬁﬁégbh8ggﬂgp]ﬁgtgfﬁgﬁ &4
coagufate theophogphbrous et erdadgufathen phpsphorteuse matddr i alo i sheul 1y
Coag%éhsﬁanéhgeggégﬂh?h' 98139591@989%2%6? 144 is stopped and the

coagul ation agent open/close valve is closed and the coagul ati on agent
i s prevent ¥8anvhRehes | ARG ifer omd EHedebadditatNon aagermitzeiks 181 trogehe

NETHr ane,-aepakatl oni et obke Raid €@anMFanwhaid einesmania-diid r ageroGiE3- N
and ”k&éﬁﬂ@ niﬁrgggnmembrane separation aerobic bath 60. The mixed
liguor containing nitrate nitrogen (NO3-N) i$ introduced into
" the oxygen-free bath 110.
The mixed liquor introduced into the'oxygén—free bath 110
20 is mixed with the original water that is discharged from the
microfiltration screen 40 througﬁ the distribution line 120.
As the denitrification occurs due to denitrification microbe
in the oxygen-free bath 110, the nitrogen (N} and the oxygen
(O2) dre separated from the nitrate nitrogen contained in the
25 mixed 1liquor and the nitrogen (N;) and the oxygen (0} is
. discharged into air. | '

Here, the organic carbon source necessary for activating .

the denitrification microbe is supplied from organic material
N in the original water introduced through the distribution line
30  120. .

The mixed liquor introduced from the membrane Separation
aerobic bath 60 is mixed well with  the original water
_introduced thrbugh the distribution line 120 by the water flow
agitator 112 installed in the oxygen-free bath 110. Also,.the

35 sludge contained in the mixed liqudr in the oxygen-free bath
110 by pumping of the transfer pump 111 installed thé oxXygen- .

 free bath 110 is transferred along with the mixed liquor to
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15 (N02-N) are nitrified and transforned into nitrate nitrogen (N03-N) in

t he menbrane separation aerobic bath 60. The m xed |i g¥bbPecamiberidhg
nitrate nitrogen (NO3-N) is introduced into the oxygen-free bath 110. The
m xed |iquor introduced into the oxygen-free bath 110 20 is mxed with the
original water that -is discharged fromthe mcrofiltration screen 40
through the distribution line 120. As the denitrification occurs due to
denitrification mcrobe in the oxygen-free bath 110, the nitrogen (N2) and

the oxyge %ﬂ%ﬂ%%t%%ars%&%% fr4QJmtth*l% gjht ake t@ah%%%” 1&9@ aiped in the
25 mi xed |1 quor and the nitrogen ( t he o ﬁg I's discharged

into air. Hé¥e, m%ﬁ%doﬁdé%F%fc%?%%n‘%bu?%% rORctF¥ERFhg 40t he
deni t piafdsead i @nrahﬁmotmel Smwﬁ@fi_eﬂratwmors@ﬁ@e@ rrm erall@hg i the taei gi nal

wat er |ntrrFﬁged rou h, t he di st %i) ion line E&igd | i,quor

i nt r oficEd "Front'Ehé a'ﬁéc§8p i loa%*’roBF‘é Sﬁsesoalf% P REGTREI T wi t h
t he owudi.nal Thnat mi xetintiiogwoedi ¢ hiobghdubeddiisttoi buktoanhenebiQObbyhthe

vat er 4f 'oo‘é{ncﬁ%!nt Egyge%l?ffe%s%aa't' echo“até"% %%%%Qer?n% fb_aa’r*%t%o Al so, the

[
35 sIu ge contal ne i'quor i n-the oxy ree bath 110 by
punpi ng of Megewhidssf er thanp ﬁl¢a¢¥Egalm@GeﬁH@loxyg%n thee PEMRPLARE s

t r ansisiy86 talNgadt&hi & he aFnxedo | 15GU0F ; § O 284 3Qule %rt 2002 ¢ hene
mcrofiltration screen 40 throygh the transfiiﬁllne The xed |iquor

sent CEPAFE Y of TFERER DN 8rden 4o pasEaileflr odgh tF%enlgﬁ “Pifat i on
s¢®eeme@&nﬂumum\mdﬂbﬂﬂmabaﬂhg6mal ImebemeﬂndoﬂmsroSﬂebeteneoa&cpabhlcles

are fk%&g;ego SCgHbecIegat xed EL:qua % de%%éﬁ1ng§3 to th grggic bat h

100 an n 0Xygen-iree at ile’” the
f | oat g tedtled munmwémmwn@e@ap@rabmraemb@bl@abhtbo6i0$ fthiet er ed

out byigled €RsLuORe i rSCPRE AL GH BIDT 308 AL oR1 dshRld el kR tde genbrane

10 separation aerobic bath 60. In other words, since the suction. punp 90
connedfédodycerk iddpartdld o bere el r e | ¥nit nelabredhsussickdnene

MEShr &Be ceepedgdddnbaernol cshakhn§0 pundie omj xgddl igaded nch heugrnbrane
SeDara%b%%é%?&%”é@ékgghéx%hit 61 so that the floatlng material 1is
filtered out.

More detailed description will be made. The mixed liquor
in the membrane separation aerobic bath 60 is introduced into

20 the separation membrane frame 65 of the separation membrane
unit 61 by the sucking force of the suction pump 90. The
~introduced ‘mixed liquor passes through each separation
membrane 655 of the separation membrane frame 65 and the
floating material is filtered out. The treated water without

26 the floating material is collected into each collection pipe
656. ‘

The treated water collected to each of the collection
pipe by. a suéking force generated by continuous operation of
the suction pump 90 is introduced into a pair of upper module

30 supporter- 652, and flows from the separation membrane unit 61
through the outlet of the interconnection pipe 654. Then, the
treated water passes the suction pump 90 and is introduced
into the treatment bath 70. ‘

Then, air generated by the blower 62 is introduced into

35 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
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|ntroduced into the separation rrenbrane uni t 61 by t he sucking 15 force
caused by the sucking punp 90, and passes through the s&hBfeambsi2R@erbr ane
unit 61 so that the floating material is filtered out. Mre detail ed
description will be made. The m xed liquor in the nmenbrane separation
aerobic bath 60 is introduced into . 20 the separati on nenbrane franme 65 of
the separation nenbrane unit 61 by the sucking force of the suction punp
90. The introduced m xed |iquor passes through each separation nenbrane

655 of o] r ti.ng al |s
filter edé] ?]?P%g&ﬁrgag%d wa er(;vm out% %S%th}b%ﬁ ?n&grra%‘gél aJreA {
col | ectlk®l BaparehthncoldméatEnen Phpeof6s5die Theper:eated wetndrravet | Beamd to

each ofsthe collection pipe by, a sucking force generated by continuous

operation of the suction punp 90 is introduced into a pair of upper nodule
30 support efPeEXoLid Ghsns HHoghitge gleﬁaralalonorfrenﬁhanemaﬁee 611A%AF ough
the OLtEtheJﬂidtbetl nbier eermectéparpt Ppon 6xdbmnpihes ©be fa_e_a:tsedmwatehepasse&

t he sugf 90 _and is introduced .into the treat bat h 70.. Then,
air genera n@ Fhe" foﬁér tg’f 5T ot Rt &7 YIS m:_ét? d’?lf‘?rﬁs]?%h "Bi pe
661 ofattirchiid fiusdrheb6dpesta 1ad retmittwene | @wer portion of the separation

ool o 660 e E1eRBIRACHERE Rt | e EALOMiHBOUBNND oy PhoL D8
bubbl €Hnd°F s€3aPpEred red ionh @esiang | On° nbfbParesss bffxee Sephiagi on

neobr ane fcang. §5tazlsheaef@tse tHde sféptaatatﬁ]g;rﬂatrermxﬁtargittﬁtef lrrtzstedst;meuor S
n e oatl n

flltere t on e epar at i nbrane 655 falls

mat er i &t %t% t‘ﬁ‘é‘;3 nf?e(’fa ?gpfgfe%%n?é&mr rJif b‘é?‘iflguﬁ?{faéh'ecﬁt% ?‘h%m

separ atfi oaurrehrbbbtheeG%; cj‘éﬁte&rattéletflboataltl’dg nBlewi ab afadthesspxestioguor

fi11entthnOife O eagh 2RRALALLRN, TRAPLANG AR S flevent eq fyomtalfing 10
6 0

or being attache to t e sep Ion me sone extentodue’to the
ai r suppl el flﬁthth@inVfiﬂuseﬂfl rﬂtehe%fmlrﬁtl@fl aembbabkl &% ol geneedt e t he

‘waker #d.ovet 9oR8CHh iSRPAAI AN, the floating material is attached to
the separation membrane 655. | |

50, the inflow amount of the mixed liquer introduced into
the separation membrane unit 61 is reduced and the floating
material contained in the mixed liquor cannot be fully

20 filtered out.

Therefore, The separation membrane unit 61 ié taken out
from tha‘membrane separation aerobic bath 60 and each of the
separation membranes 655 of the separation membrane unit 61 is;
chemically cleaned using chemicals, that is, cleaning solution

25 such as a sodium hypochlorite (NaOCL) used to clean, so that
the floating material filtered out on the each of the
separation membranes 655 is removed. '

Here, in order to 1lift the separation membrane unit 61 up
from the membrane separation aerobic bath 60, an additional

30 lifting apparatus 160 is necessary. A

As shown in FIGs. 9A to 9D, each I-bolt 3 is coupled with
a plurality of coupling holes 171a selected among the coupling
holes 171a and is coupled with an end of the chain 2. '

At the same time, a link la of the chain block ]; is

35 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
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menbr ane 655 of the separation nmenbrane frame 65. However, it is not fully
renoved. |f the separation nenbrane 655 is used 15 for 30 Decgmber®0peri od,
the floating material is attached to the separation nenbrane 655. so, the
i nflow amount of the m xed |iquor introduced into the separ ation nenbrane
unit 61 is reduced and the floating material contained in the m xed |iquor
cannot be fully 20 filtered out. Therefore, The separation nenbrane unit
61 is taken out fromthe, nenbrane separation aerobic bath 60 and each of

the sepanaly %iﬁ”@ﬁé”@%h@?%ﬂh tJre %ﬁ'@a&ﬁamnzm@mﬂth gGszég%ns  ch as

chem cal 'y cl eaned using chem cal s, | eani ng sol utio
a sodild® Kypsbdiiorieek (Nam)1%%ear@oc@peaﬁte§otph&taqhh@tfhe@atqh@qﬁt eri al
filtergdhowhaam tthe each of the separation nmenbranes 655 is renoved. Here,

in order t(} Ilfhthe ES: [%aration rrenﬂ;lane unit 61 $ fromthe nmenbrape
separ at i on “Rer 5B b&EA60, SAEAdi EP6nafe3D 1PHeFhg hppht atiRETFEFY s
' ne&ess(m;tAsmshbmatmorﬂl,Gsth@&Q@k o9b) atach8D- hel 1i¥ties cguplved witeh a
plura n e i 71a
and i ?et(r:%)tfgltngd W tdh anlrge%lng‘)15 ’?Jkgjﬁc K tgtlgn .gg}i t%ﬁtzzﬂséﬁrr%i?ﬁ rrzggzornfécqi a of
t he cK& rtbfﬂ oekol pgatgs %&@Pmﬁt htaat hookcggtdésapled tiet HitfHelnwp

- surfageagk the ihook fJ atietkR0.upFaah %Gh :“tﬂéS kﬁ%@';ﬂ%t‘@ tiyeach of the
coupl ing ho| es 180% of the coupl ed ho%< pl at e and is 30 30 Decenber
h

2005 coupl é8SRirt h itthe Wthert diid & AR 2. 161% i5 f MNES r e 270 and
t he h@@blﬂh&h@dl8@nﬁﬁﬁ cernecs @sh t ot pagh. mémbraharougmt eaah ghai thds In

this i nce caln bl .S operated ositiyve djrect.ion),

t he h&%%b%ﬁgt%e ra‘?t ?tearoglgvéﬁt?%eé)&n% écll?g cnrb“"a]l’l};lt]P%%Cge?‘ob]lsc bat h
60 an@p@a@r&edhalm Qe‘ca)m@cteue hookhe llkdak bﬂ@at and8trbebéddies gt ditame
Accor qh@gla e Hhe oS g, frame 170 is also lifted up along with the hook

pl ate 180. Then, if the Ilftlng apparatus 160 is noved to _be 10 positioned
over the sHhgRattilen PeAEPRneLuihe 64 Gt nhef rasrbt Aheageparattiesh dastobi c

bes h 6GGeard tHe €hai Bubk@ek bfi $he separation membrane unit 61, the
chain block 1 is stopped.
At this time, since the tension chain 193 is loose
outside the membrane separation aerobic bath 60, a
predetermined pésition of the tension chain 193 is drawn and
20 loosened, pairs of lifting link 192 are rotated by the tension
chain 192 with respect to a rotation shaft 191..and coupled
with each holder 657 coupled with both upper sides of the
separation membrane 61 by coupling bolts.
In other words, the pairs of the lifting 1links 192 are
25 rotated to the inner side of the 1lifting frame 170 by the
drawn tension chain 193 as shown by a solid line 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
30 links 192 are inserted into and coupled with the holding holes
658 of the holders 657. |
Here, since the pairs of the lifting 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 llftlng
35 frame 170 by the loosened tension chain 193, 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
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operated in reverse, the hook plate 180 and the lifting frame 170 are

lifted down. When the bottomof the lifting frane 170 as@Decémber 2686n 15
nmeets the top surface of the separation nenbrane unit 61, the chain bl ock
1 is stopped. At this time, since the tension chain 193 is | oose outside
t he nenbrane separation aerobic bath 60, a predeterm ned position of the
tension chain 193 is drawn and 20 | oosened, pairs of lifting link 192 are
rotated by the tension <chain 192 with respect to a rotation shaft 191 and

coupl eghe Wéh £2cHadol dercifd s aanpl et Wddiuholide upper sides of the

separation nmenbrane 61 by coupllng bolts. In other words, the galrs of the
lifting |irks f§5ciiged ZéﬂFﬁﬁhteH €0 D& nAEr L4THENGF Yidks i ¢ £ n@rer ame
1%0 bycdw;elecdramlht?;mm cm?xdtam 393 as Sﬁlﬁymsﬁyaﬁa’&ﬁd)m dmémbeaﬁédlah%t 9E
the paifs iftin inks 192 are_rotated_to the oute of the,
ettt i 05 BN b oteren R her bR Ehat h C153°08 b BARTHy 1a ot t e
Ilﬁe(ﬁpéﬁiEeQEnnSQosuheVElﬁumngt3©m|mmslﬂQQ the Lhfeibedfiratme aA@,coupl ed
wLh 1 helghog hgkenerRR el dhe: Nehders O97reliore, S bhenpaie of

the liftin ave a gravity center at ereof and
t he pé#%%?%ﬁgt@ﬁ?m¢|¥lq ng link 192 are rotated to the outer side of the

~lifting 35 ij@neeéZQa@yoﬁ heekBosLBEANE NS 10N £ hgh THd D3 taalael r&iak

lifti | i nks a nserted into.and coupl ed mnth he Idlng |l e 658
of thethoPtbr 687 SbubTBd GHATE bOERLS] dBE of® 3Eh30 P5008 1S ¢op
supf adenadf tLlae r&epmgat upn nenbr ahe 61ifAbngeSareedl above, I_heup;al g of
lifting S h | ders, 65 the, a
nenbranéhh%$t-ég%.géﬁafﬁgyg%n@ ﬁbggnéeggﬁ%bgg %né%ﬁg ?He Eg bﬁock 1
is 5 GFEdasE iseqrostiore adincded dattto 4.ft the lifting frane 170 t he
Separat'0“fﬁﬁﬁpraﬂﬁeurgépéﬁaﬁfbﬂ"%%%@r%Qea|9H9tV“éﬂ1 BHS ﬂﬂét'lﬁgtﬁh me 170.

The seﬁeratlon menbr ane "uni t gui ded by guide rails get of the
gui de TS Wit 3% tHetdsd t%gglﬂ%erqﬂrbs @ew—ﬁat the %9Pﬁgoﬁp Lf’ ft?he

| 16t i mgpver.amanl BxHes lddddd UWpince the upper and lower guide rollers

172 and 173 are perpendicularly coupled with each other, the
upper and lower guide rollers 172 and 173 contact different
inner surfaces of the vertically standing guide rail,
respectively. The upper and lower guide rollers 172 and 173
20 rotate well along different inner surfaces of the guide rail
due to the lifting frame 170 that is moving up. The lifting
frame 170 reciprocates well. '

Therefore, the 1lifting frame 170 and the separetion
membrane unit 61.can be taken out along the guide rail without

25  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 takeén out from the membrane separation aerobic
bath 60 is broughtrto the space. or the place for repair and

30 cleaning outside the membrane separation asrobic bath 60. The
chain‘ block 1 is operéted in reverse and the separation
membrane unit 61 is §laced on the floor. ' ‘

Then, the separation membrane unit 61 is' repaired or

Jcieaned. Otherwise, the separation membrane unit 61 is
35 submerged into the buckeﬁ contaiﬁing cleaning cﬁemical such as
_sodium-hypocthrite (NaOCl) so that the separation membranes.

655 of the separation membrane unit. 61 are chemieally cleaned
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hi gher, the separation nenbrane unit 61 is taken out fromthe nenbrane
separation aerobic bath 60. Here, the separation nenbrad@Dapemb&208hd t he
lifting frame 170 are guided by guide rails having the shape of "L" to 15
nove. In other words, since the upper and |ower guide rollers 17.2 and 173
are perpendicularly coupled with each other, the wupper and | ower guide
rollers 172 and 173 contact different inner surfaces of the vertically
standing guide rail, respectively. The upper and |ower guide rollers 172

and 173nd0 eptatelyetingl ongohifdier entiddawner sutf aeas ehet heepuirdeibai |
due to tg@ I|ft|$g franme 170dthat is moving up. The lifting rame 170
reci pr BERPEENRePP> THeFEFOVEd-the lifting frame 170 and the separation

menbr ane unilt &hecaepbheatdkenmeubranengirtite guide camplatéhpuitepabred

173 TRCES RIS . L B O gt Gurhlb LRy 10
was® t akégapgt: f itom tﬂ?@arf@rﬁip@néﬂ@@p@rail@thlheﬁébll@ m&rmﬁwnb@ougﬁt to

the spagRpehnkN&dAGR I &£6P8HIcamht13066! 83N PR OWl S t RESBRIBEANE
separatjon aerobic bath 60. The chain block 1 is operated in . reverse and

the sepaPYEi oY éfor sheltni®ledki s pracedtbs t%%f?+%%r Lraks, e to
separ apeeficrRnbeanewinftnédibssrepaired or cl eaned. thermnse t he

separation nmbr.ane unit 61 i.s. 35, subnerged into_the bucket c nt |n|ng
cl ban ng.chol cP S cROEEZ S od L REpaRTT e oK By 5 ¢ HaE L
sebar atbopleatabyanesser6sd ofnthe Separquida neabianenunibe 6membeane

cheni ngﬁrgt%ﬂeqe%%b%@ &b 2951%% and:{ he f!aP?Ja'rQQu@atféd akpflihered

out - e separation rane 65 IS renove he separ ation nenbrane
unit 628 Eals@ﬁp%tefpomefp%@ reeibaple etRanedlandaehebsephprabi 6A- nenbr ane

unit 61 is eemiet ehys, 5 £l 9§@Qd,of thszﬁngat !LQHkH'eni)@Lan%d%ﬂﬂtecﬁlw!L@h
inserted._into nme e arati.on aerobic bath t he. manner
descri 8adeﬁbo%€$b¢”?b§%5h L& op aW&mPﬁénﬁlfPPﬁ§ f%&nesT?Blgo PBer f orm
it ownefwnedti 6nsm theohhédlm@rﬁslel%SBh&ﬁSGﬂaiaﬁ¢bﬂeﬂEﬁﬁWanelﬂnbthéi is
words, if a tension chain 193 coupled with a pair of lifting
links 192 is drawn outside the membrane Separation‘ aerobic
bath 60, a pair of the‘liftiﬁg links 192 are rotated to the
inner side of the lifting frame 170 with réspéot'to_a rotation
20 shaft 191 as shown by a solid 1line of FIG. 9D. a pair of
1ifting link 192 are removed from the holdlng hole 658 of the
holder 657.
Then, if the <chain block 1 is operated in positive
direction, the hook plate 180 is 1lifted up and the 1lifting
25 framé_170 removed from the separation membrane unit 61 is also
lifted up. ' ‘ o
Then, under the condition that the separation: membrane -

-~  unit 61 is positioned in the guide rail . lnstalled flxedly in

- the membrane separation aerobic bath 60, if the submerged type
30 membrane separation activated sludge system is operated,
contaminants of the sewage and wastewater are filtered out by
the separatioh‘membrane unit 61 and the séwage and wastewater
is cleaned. o o
Here, the operatioo of the lifting apparatus 160 will be -
35 described in- brief. According the operation of the chain blbck
' 1, the lifting frame 170 is re01procated up and down. As the

tension chain 193 is drawn and loosened the pairs of the
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10 conpletely inserted into the guide rail in the nenbrane separation
aerobic bath 60, the lifting apparatus 160 should be tak&ecenberfdddm t he
menbrane separation aerobic bath 60. To do this, a pair of lifting |inks
192 coupled with holder 657 of the separati on nmenbrane unit 61 should be
- 15 renoved fromthe holding hole 658 of the holder 657. In other words, if
a tension chain 193 coupled with a pair of lifting Ilinks 192 is drawn
out si de the nenbrane separation aerobic bath 60, a pair of the lifting

i nks 192tane rdindsedl®?d bhe doteredi de afe tbeupiddi ngthr e dlowedh
respec tati o f.t_ 191 as .shown by. a solid.]li of . FI 9D. a
pair o r&iﬂi %t ?l(r%é‘%fefn%%f%;?teher ent vaeraatflroonml{l%%bﬂ%rll%i%%l 0?2'65%0'0&?‘%

hol der 186%inThefrand (7@ chniln Hiockebairstdper anedbranposinitve 61di aeet i on,

t he ho el i 8§yl i ngd t h L ft] 5 fr 4 V. from .
t he segg?g%ié%n' “ﬂr%eg%br grr\e %(LF\IF(?V%J(? i%gga s(gaﬂlf tde u12'. Tﬁ%ﬁ%ﬂé&g‘}l@?ﬁe&% '
comdi t FBRRERRLOR hEerkBaRgt 1B tmétbignd akamiquis 1t yam posi tnepeed nithe gui de’
rai | ioptakkadrbnsedapdratide g@ﬁbﬁﬁ@ebamar@ai@? aeeohi Crihatdh fPamdf the
S“b”e:T??Q type 30 nenbrane separation activated sludge systemis operated,
contaninahts of the sewage and wastewater are filtered out by the

separ ati on Aenbeareibeid Hiownd the sepwage tdrth wastlewater unis dleated.

Her e, e at.l.an i f10d p il | described in.
bri ef .ﬁgcﬁgggﬁnéh?he%oé‘{etg’%% 0%5%1?9?% %%g%%gﬁﬁggkgﬁr?ﬁ% B tae 170
i SO0 r ckhpr senpEdtipramemieAst b heareensiemashai nA193, | esdrsbavranin -

| oosenetl;, the pakre16hntiRg 33e3Q R8CaiRe 200 didddng iy Ze @

rotated to be cougl_ed \?\Altﬁ or er_er?oved from%;&hol%%{é%lsl# (r)%ﬂ%&h]ggescgpg? ation
menbr STRERUNPEPBFALEED (AP Y3TS | Ago f PEmeE T 0S8RE T BR&CEe FRIRTEE MBMbE ane
unit 6d1are coupled with or renoved from each other. Accordingly, the 5

separati on JPTLARS, ULLGRL |3, Aol BT Lnsdethate oLhe
déScr inreitembol ef 1 1 hersaépanit bgn tirensepag agriion Glemayane 655 makes the
contamination of the sepération membranes 655 worse and the
separation membranes 655 is blockaded, the .contact
differential pressure gauge 153 senses the differential
pressure due to the blockade.
20 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 ,eupply
line 152. ) - '
25 In. other words, when the sensed differential pressure
sensed by:the contact diﬁferentiai pressure gauge 153 does not
exceed a predetermined differential pressure, the second motor
valve 155 is closed and the first motor valve 154 is opened.
DPue to the sucking force of the suction pump 90, the mixed
30 liquor is introduced into the separation membrane unit. 6l and
the cleaned treated water flows through the suction liﬁe 91
and is -introduced into the.treefment tank‘TO.
When"the sensed differential pressure ' sensed by the
~contact differential ‘pressure . gauge 153 exceeds  the
'35 predetermined differential pressure, the separation membranes
655 should be cleaned so-that‘floating material can be removed

from the surface of the separation membrane 655.
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be taken out fromthe menbrane separation aerobic bath 60 and 10 the
separation nembranes 655 are cleaned. Al so, as shown i n30 BeGmigr 2006

cl eaning chenmical may be automatically supplied to each separation
menbr ane .655 of the separation nenbrane unit 61. In other words, as shown
inFIG 5, if the floating 15 material filtered out by the separation
menbr ane 655 makes the contam nation of the separation nenbranes 655 worse
and the separation nmenbranes 655 is bl ockaded, the contact differential
pressure gamgeoiaarseﬂseaetahe tthief foypptdtalon mree&&tarresdwesst o thke fileokade.

20 A £q d diff t t ff tial
o cos il BrBaLdE LESS bt 1ol € CRET Rt EPBsa or Thd T ¥ot “bLEr 1081 Ve 154 o
a suctppantéidnea@brdimgs t he S:éra)ndeneuog valagrea l155eonf djxeanhag wirdrdaal
suppl yd%fﬂgﬁé‘égla_gS {r@a%? words. g adien 41e selsedy dbé%ér%t I3ly Angssure

sensed cont a ntlal pressure gauge 153 not exceed a
préhet%%%V%EdGalP¥%r%ﬁtha¥t%9%%%ure the second motor valve 155 is. closed

and the fi r@ﬁeﬁ@f@fevalt\re 1bdehte@pangd, bPde gieddifastickiag forkegf the.
e m xed uor is introduced into the separation

sucti on 3
menbr ah%g?lnﬁl Tcﬁﬁan thBec geaﬁ & PEaCRFRE 1° FINEIE AT o GH Wehet Blict i on
l'ine 94ilaumsl ithel nileaduceldenivol t he. flreat fech task c'zL@an‘sﬂh@n dHenisernsed

il erentialnressuliconesnd. Bhal enrsoptact dithorentlal pressune o gauge

153 excee ermine PPERLS: € separ ht5%n
mektbr anesoud@ns téll@omblea:e chemhedlsaudpalty flma@ d@Zrmtm?psal than drerreeimved

from t£@c&%fﬁs€09f vhPgeSeRar abhan yrenhy, %@55@ -} a%%t%%erﬂ%%{m%%% I n

order to clean the separatioh nembranes the fi notor valve 154 is’
cl osedakd ¢he second notor valve 155 is opened accor ding to the sensing
si gnal sentTrbey &D@aﬁ%a@hemﬂtéieéﬁ@ﬁ&&bd%@ﬁ&%@e Gpge ti%3 mEM® Sk | on

pgﬁgrglggh e sa2ebooien8f 4 RGLlL StoRREd. Tngrstores 1S Lieahed vater
Separatlon membrane frame 65 and the collecting pipe 656 and
transferred to the separation membrane 655. The floating
material attached to the surface of each seéeparation membrane
655 falls and is removed due to the supplied cleaning chemical
so that each of the separation menbranes 655 is cleaned.

20 Meanwhile, the cleaning chemical is supplied from the
'cleaning‘chemical tank 151 to the separetion 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 chemicali supply line 120 as shown- in FIG. & to

25 'forcedly suppiy- the cleaning chemicai 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.

. 30 If the cleanlng of each Separatlon membrane 655 is
completed or if the cleaning chemical is at a low water level
W1th1n the cleanlng chemical tank 151 as described above, the
second . - motor valve 155 is c¢losed to block the cleaning
‘chemical supply:line 152 and at the same time, the first motor

35 wvalve 154 is opened to open the suction line 91. Therefore,
whileﬁthe soction line 90 and'the blower 62 are- operated, the

,submefged- type membrane separation system for the advanced
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into the suction line 91 and the opened second notor value 155 allows the
clean chenmical to flow fromthe cleaning chem cal tank3Q Bstehbar@08ut si de

t he nenbrane separation aerobic bath 60 10 t hrough the clean chem cal
supply line 152, pass the opened 15 by the second open/cl ose notor val ve
155 in a gravity flow way, or the chenmical injection punp 157 can be
installed at the cleaning chem cal supply line 120 as shown.. in FIG 6
to. material attached to the surface of each separation nmenbrane 655 falls

and ISslé&ﬁq\éE(irﬁiiJ&Jatitévﬁﬁte?rURMézBﬂn&ﬁ@aﬂbn@lo&h@ml?abpe%bﬂétﬁtt@a%Ele: the -
separaégon menbr anes, 655 i s Iean t he cl eani chem cal is

|
suppl i ffgﬁﬁgﬁeangigﬁﬁFﬁﬁa fr&mi’ %ﬂ%ﬂgﬁéﬁ£%§}QQI %%pﬁiﬁgpoﬁrﬁéﬁﬁ?ane

unit 6%asecond notor value 155, and be supplied to separation nenbrane

unit 61. Thg %E?ﬁ”i Eﬁﬂgﬁ%d§+ SQBEJ %}tgh%5§5§$3?rgﬁaoqﬂg§ ({aﬁgtounlt 61

passes throug e suppo ers h Separation menbr ane
framhe 891l¥pd 3 ot el;ﬁ ngspipe t656 vl watansflevedd afo tive séparangon

menbr apgeR®8a1 Theudi oatsnnwé B@E:Bﬁgh)is%\éﬁmb’yt heeCl eaPLDY sqﬁedmpah5%0 the
separatlon menbrane unit Qéét e punping force of the chem cal

i nj ect -8 B&H’Edlﬁ”’?lthlim stEEn FFrdusIhpIES et Eanﬁep@%l ngimit atBroduct
speC|fﬂeaéuomwﬁtdmrKSGbLﬁﬁt1@@daﬂﬁaxﬂlﬁélﬁhetﬂékeﬂe&&ﬂdgthﬁeﬁhéamlng of

each s at.i.on nbr.ane 655 i C leted or if the,cleani ch
SoOn DERALANSD, T A P e S IR S et NS i TR, ORLE2! pea
abHve, Cﬁhenlegcohdm1©@l0w1wmdwetﬂé5cleaniogedhemacabckanhelsRean|ng

cheri cal suppl yehige 152AnG At (Lbe SANE bidendhecd i’ S5 R 35, Vabve 154

while the submer gened to op e suction

suctloﬁaFFnéegéré%éoﬂhémﬁﬁﬁﬁﬁﬁa6@5§réicﬁpéﬂyteéleﬁﬁéngtyﬁéﬂW%ﬁﬁkahénk
separaton system froy theasadvapesad 3spsewrdenanflemBshawat g5str eaLPBRY iS

nornallg Ofnéa%gg &gtééefevel of the cleaning chemical to be lowered
15 within the cleaning chemical tank 151, this lowered water
level is sensed by the level switch 156 such that the. sensing
signal is not ohly.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 ‘sehsing signal is
20 transmitted to the suction 1line 90 and the blower 62 to
control the suction line 90 and the blower 62 to operate or

not. _ - _
Herein, the cleaning chemical 1is supplied to each
separation membrane 655 of the separation membrane unit 61 in
25 the manner of the gravity Fflow as in FIG. 5, or is forcibly
' supplied using the chemical injectibn pump:157 installed at
‘the cleaning chemical supply line 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
30 sewage and waster water, or according 'tbr a .specification

requested by a user. _ | '

In the meanwhile, the differential pressure generated.
from each separation membrane 655 of the'séparation membrane
. unit 61 can be sensed using the contact differential preséure
35 gauge 153 as shown in FIGs. 5 and 6. Or, instead.lof 'the
contact differential pressure gauge 153, the timer 158 and the

programmed PLC program can be:installéd to"periodically open
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t he sewage and wastewater thereby gener ati ng the clean treated water.

Her ei n, opening and closing the first and second notor 38Degémbe 2084 and
155 using the | ow water |evel of the cleaning chem cal tank 151 are
acconplished by the level switch 156 installed within, the cleaning

chem cal tank 151. Since the level switch 156 is installed inside the

cl eaning chem cal tank 151, the level switch 156 senses the water |evel of
the 10 cleaning chemical within the cleaning chem cal -tank 151. In other
wor ds, anél thesel enai figrefierinealsdcdnslpitdad 20 veaacls Sepead at § D ane
655 fr m_t he ctﬁeam ng, chem cal_ tank §51 $0 ag to cl ean e% h setﬁ rat]on
rrenbranep§§§iet EFEBY CRtfF ng St e wAtSr |1 evel 2BY tHE cPéa cheh?chl to
be | owdiéfeténiiahi nprhesvkreangaggehedisGal ttdwek 1Sineirt hik58 ovmcéd wiad er

| evel J b h S ch_.l h t S | is
ot oty R FAREnd PIL Br i lah B e rtihd Bha Wt SRR 0 1o
open abdec| 88aefhe Firr stthehd weeondl nbher \FalwmesgEsy aEEPQSSmGIDbJIaIaQBso t he

sensi nﬂeﬁéﬁQ@iths§Qtéﬁa&$ﬁ? tdied 1@vihGe§UStiABe! it Wb snd the.bhoyer 62
to control the suctlon |ine 90 and the bl ower "62 to operate or not.

Her ei rERY hRCCPEIRAGERhENT cHPIFESEUPDI # €456 each separati on menbrane 655

~of the separati @raasrmrﬂmreane gbhbtefl ithe2d mhgeﬂannﬂqm::t herlghaw t ycHé ow as

in Fl for i u5| ng the.chem caI j ecti.on_ pu 157
i nsta%e%aa%){% 2 eé[g)r#‘nrye c%gl%l%ca gs Qe? % L sﬁown R ﬁ% . This
cdf bensmprous| @55 nlsrathedsact@ndl rfgrp@ axf ctb;eecstucand:ra pigee 0 £ hee

submengRdhlybe MRIDRINS SARAIA! QR BLS! ClLtar tt}‘itﬁgi’;?}”c@tg e 30 BEYEYE, and

wast er water,_ or accord g to a eCIfI cation requested a user. ?n t he
F

meanwitd e T idk: di FTher Eﬁ?ﬁ dprvf@é:@;r elsge%lh%*aedfﬁaﬁh éé@wegewtauw

menbr angl B&S: Big t;hgpéeaasafdfortﬂaen@é@@@atm t mBhb€aRe bansensad wisi fige t he
contact different ressure 35 153333 shown in FIGs, 5 and 6.

ot P b RS o pRE SETFd oPBRE Rl FEBedle GAETY 11 h T Cod 58 and
tH& pirrogr asmed iPLG Hrogpam eanube. supgiatieads t 65pebifoditeal ypapen @ 30

Decem@l?00%  frame 65 to be discharged to an external of the
separation membrane unit 61 through the interconnection pipe
65h4 conneéted to the upper module supporter 652. Accordingly,
while the discharged water flows into the Ssuction 1line 91

20 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
25 1is connected with the water level sensor 33 of -the flow
control Bath, and also‘is coﬁnected with the suction pipe 90.
Therefore,  the water level sensor 64 senses the water
level of the mixed liquor of the membrane separation-aercobic -

‘bath 60 such that the sensing signal 1is transmitted to the

.  30 water level sensor 33 and the suction. pump.90. The.water level

sensor 64 operates and stops the original water pump 31
'accordlng to the transmitted sen81ng signal.. Also, as the
suction pump 90 operates and - stops, the water level of the
_ membrane aerobic bath 60 is constantly maintained. -
35 In other words, if the wateﬁ 1eﬁel of the flow control
bath 30 is at a high'level and-the water_levél of . the mixed

liquor within the membrane separation aerobic bath 60 is at a
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.and close the first and second notor valves 154 and 155 during a
predetermned tine as in FIG 7. Any one of the contact 30 dietérabarzdoal
pressure gauge 153, the timer 158 and the programred PLC program can be
sel ected and used according to 5 the object or the use of the subnerged
.type nenbrane separation systemfor the advanced sewage and waste '
treatnent and according to the request of a user. As described above, the
m xed liquor within the separation nmenbrane unit 61 passes through each

separ aj Lgn 119, Jfenbggoe &%Pylébgls%ﬂé& f %ﬁc%%néﬁ%éuﬁhéo%&lﬁ% 0 to
be produced as the clean treated water w thout the oatin material . The
treat e81GRREr tPs thel |wrkeE dnvel| eredorntds thie thel féewi sgnpirpe 656 of the

separ agpon ABNPRaANgatakt 16%ehy sbheorCant itHeissl it ORAtddHE iSUCtd IQhpump 90,
and t hen LS ntroduced 15 into a paér of ﬁ er noduj e supporters 652 of the
separ at P off"enetor &A - r 4AECE5 U Fhe’ Hi §€h %e‘?ftieo b eRtdPraR Lo alss

sefdar apuop 1BENDraine wiilgiGhlt wotgh theatinuesconmedlivan qitperro6nsd ﬂmarméct ed
to the er Le.s onter 2, ,Accordingl.y, whileg the _discharged water
f1 ows F%‘?‘(Q) tcﬁ’g%g§%t iboalriﬁf)i %Eé 91i‘go_tchoennseac %d%vh}["teh tte ﬁl\ ef'conhectd’on pi pe
654, isepassed3t hrenghitshdhsucidroning pei@l otbethat sudtded puip tMe

treat rept apk 0. dpithelon t Be waler duevelorsepsan G i schastaldgd at the
menbr ane_separation aerobic bath 60. The water 1evel sensor 6 2?} S _
connect@tFii £F HEVRRTGD | et $érydra3F s  hlef MEWPrédft rsiPagatth,crand

aliso i§e§@51mq§£ﬂq¥]\$® ht & hﬁq?wﬁ%@[ﬂn@itﬁ&% 'ijd'_lher ef or e],c tEe. wat er | evel

sensor 64 es. t he, wat er vel of t m xe i.quor...of the memnbran

separ at i onszgcge](flotb}r%na]oah 56 g’ﬁ‘éhwf‘ gt iﬁgeéeﬁgi g sifdival q°§1ttrrogrﬁ§1ﬁt§]t ed to

the 380 was eat| elel 1sendevel3aandd thee wattelri drvepume O9Ghelhe xevatidiquoayvel

sensoro£4 (QRer ALAS, ANY LGRS A8, 07 LgLnal VaLer, PYRP B1 ageording, i the
.. so, as e unp

transnitted sensing signa " suction p oper at €5 and
st ops,le¥rl watlke Paveinef twademuriandladsobiat banky 60t pePednbiarttiey

naisnt ajeck  38vbN AfdiefoMoBYS rdde itheg Water skedehgofs idieif | eyngontyol bath
30 is at_a high level and the water |evel of. the mxe | i quor_ within the
menbr afft SepadratSlon S8 ¢ Wat hPEG i81§P athy suction pump 90 is

operated thereby allowing the treated water to flow from the
membrane separation aerobic bath 60 into the treated taﬂk 70.
The phosphor agglomerater 140, the sepération membrane
20 cleaner 150, the 1lifting 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 structﬁre of the submerged type membrane separation
system for the advanced seWage-and waste water treatment 1is

25 modified, that_is, the anaerobic bath, the membrane separation

| aerobic bath and the oxygen-free bath are installed and also,

the original water is distributed to the anaerobic bath and

" the oxygen-free bath at .the microfiltration screen and the

mixed liquor is transferred from the oxygen-free bath'to the

30 fine filtration screen such that micro‘deleterious particles

are once more filtered thereby preventing the deleterious

particles withih -the sYstenl from being thickened, and also

' enhancing the. treatment efficiency of the sewage and waste
water by the system. _ '

35 In othér words, the present invention has effects of

concurrently _eLiminating various floating materials and

contaminants (the organic material, the dissolved material and
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30 Decenber 2005 low | evel, the water |evel sensor 64 transmts the sensing
signal to the water | evel sensor 33 of the flow control 3bBetem3®.2085 t he
wat er | evel sensor 33 transmits the sensing signal. to the original water
.punp 31 to operate the original water 5 punp 31; the original water ,
continues to flow out fromthe flow control bath 30. At the sanme tine, as
the water level sensor 33 transmts the sensing signal to the suction punp
90 to stop the operation of .the suction punp 90, the treated water is

preventipd hremfl Oé’ﬂdqga'fLEerfihce.cd?%Pé'ﬂ)r ane SeRMd PN aslOchaenghighdiatdh 60 to
the treatnent tank 70. Additionally, if the water level of the flow control
bath SNFINGER IRETHHITEFeC fakd et RIS E™ of the nixed |iquor of

t he nenbrang;separatien pesobie batbnb@ohs hats tde df et | enelthathector i gi nal
wat er pu 31 is not only stopped by the 15 water |evel sensor ,3 '

recei \Fﬁ}‘i:g"pﬁfﬁjer seftgP 8“‘?%53? f @,ﬁthgggﬁg{ngf\éﬁé\?g sehsor P B %50 the -
suét i omtpmm190 is ppewatied t ker ebyhal | ewitegniele tglat eHewatwsnhinand ow
fromt _rgq{’(lt%-[ i bi th, 60,.Ln , Leat 70. The
_phosph%ﬁbaag_g onr‘gpn%?lgr %48’%"1’,“%52{5{3& gltaﬁl%gn&negl%%ahgogggm%:bgg’ngdrjagf%galt he _
|i fti mprappdreat usnedhgndrited| i kbdean bef althe | mamiaEE eRIAL SBhe of
them can-digi d nsd@l | 84 Qg Herdiscdassr thedaghovgatting RRSENtsUgPIendd on has
effects in that a struc u&z of the subrregrm{gj]ﬂ'ei29 tx%/lfe merrbraFe .seEar.atl on
syst erh Tt e BROERRRH 28@agBeLAHSHast® PR HRNTA ST 28 nddi 13 ed,

t gt isitdle aoaer ehbethalheltihé nagrdr afeos epheatiiord akigboc bdt tltend, the
oxygen-free bath are_installed_and als th ri gi.nal 1.5 di i but ed
Lo CheTRIPEhi coRRERT AL t A6 Ghgen. 1751 bat v e neehieist PRy r ation

scr eerefdnid-itdrey nbXed:-Hd qaobmesgedartsimy r sgrbromet heepxygehohr eded@th t o
the 3Gdd ngd iddyAId0n SereeNaBHChahal JBiSho elahiiious particles are

once nore tered thereby preventing the deleterious particles within the

syst em f r odsEiiPniiokerid® RERFHN s ol nerbahe? ngl ERelEfedPnE IS iidt ency
ofist he-rsavwagenandsuest gt i¥at ehehy rhhe systeMe35 forot Bappweitsy, tdre

resent. i nvention has effects of .concurrently elimnpating,varioys floatin
ﬁateri%eéaw Ut haht sp’f?‘rﬁéd%‘ggé‘%i t t%}ﬁ% na hgkdig' ?ol%eé%jrﬁﬁeeri,al °

and separation aerobic bath such that in case that the blockade
phenomencn 1s caused by the floating material at each
sepafation " membrane, the differential pressure of each
20 separation membrane is sensed such that ‘the separation
membrane cleaner supplies. the cleaning chemical to each
separation membrane of the separation‘membrane unit'po clean
each separation membrane thereby smoothly ' managing the
submerged type membrane separation syétem for the advanced
25 sewage and waste water tréatment . _ o
- The present invention also has an effect in that as the
~generation of the treated water at the separation membrane
unit, the cleaning of each separation membrane and the like
are automatically performed as described above, there 1is no
30 -need for a regular check or monitor thereby not only reducing
a time and human power lossland improving the work efficiency o
but also improving an entire efficiency of the submerged type
membrane separation system for the advanced sewage and waste
water treatment. - .
35 | ‘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
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38 30 Decenber 2005 the like), and al so nitrogen and phosphor as the
trephones causing an occurrence of the eutrophication.3FQeceraber 2006
present invention has an effect in that the phosphor. agglonerater for:
aggl onerating the phosphorous 5 material is provided at the external of

t he menbrane separation aerobic bath such that as the phosphorous mat eri al
contained in the mxed |Iiquor of the menbrane separation aerobic bath is
aggl onerated by the aggregating agent supplied fromthe phosphor

aggl oneeatiebilthe ﬁb@spherpusdﬁaterial IS a 10 little nore snoothly

el i m nat ed iho he m.xe q%%r of rane separation aerobic bath
t hereby enh Ei §ﬁﬁ%§lﬁﬁf?%ﬁ %@ﬁ%ﬁ ﬂﬁelgﬂb rg%ﬁﬁ?@%%rﬁe aﬁgssBB ration
systentofbe thesaduedced déwageéngndhwasgire seatted niveaatiment . TAddpteeaat| y,

t he pr e op _al ff hees i
e T s g L DL g A e S T
ext®er ndheofdaswr intinranefs dgi abirescadr obnvenbion sdéh thbendadcdse baat the

bl ockageluphenersaon ahg Gﬁitseéia byihhe Eb@atsﬁda%emfermé alaeash megparation
nenbr an n menbrane i s

the different], ressure of each separ at |
sensedaghﬁﬁnFEéYthe 995%%4% G SrenBhane @71 %uﬁbﬂﬁeéx%h@pEﬁéaﬂan-
chem cab thoeachkisepar fihi ohenepbrane of the separation nembrane unit to
- clean each separation nmenbrane thereby snoothly nmanagi ng. the subnerged
-type nenbrane separation systemfor the advanced 25 sewage and waste water
treatment. The -present invention also has an effect in that as the
generation of the treated water at the separation nmenbrane unit, the
cl eaning of each separation nenbrane and the |ike are autonatlcally
performed as described above, there is no 30 need for a regular check or
nonitor thereby not only reducing a. tine and human power | oss and
i nproving the work efficiency but also inproving an entire efficiency of
t he subnerged type nenbrane separation systemfor the advanced sewage and
waste water treatnment. 35. The above effects not only inprove the
efficiency of the subnerged type nenbrane separation system f-or the
advanced - o
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sewage. and wastewater treatnent, but also inprove a consuner's 39 30
Decenber 2005 reliability for the product. The foregoi n30 Betooher@d05i s
nmerely exenplary and is not to be construed as |[imting the present
invention. The present teachings can be readily applied to other types of
apparatuses. 5 The description of the present invention is intended-to be
illustrative, and not to limt the scope of the-clains. Many alternatives,
nodi fications,. and variations will be apparent to those skilled in the
art. 4@hat DecembemeaOQE :\What is clainmed is: 1. A subnerged type nenbrane
separation systemtfor filtering and treating sewage and mastemater whi ch
conprises 5 a grit bath, a screen bath, a flow control bath, a

m crofiltration séreeubmarge@aﬂmﬂﬁt freemio rane asspadgelbhlckﬁnumg woderflow
bat N, he t8¥sheMaGaMRL Sl g f%E$H§§”£%ﬁCwQQFQw59éEa'b%qcﬁuk§>?%-%f the
nlcroflltratlo screen for rece|V| ori gl nal water’'sent from ~10°t

nmi ¢t of I t G&tliton Biditeen, & r eABYEAY c@ﬁﬁ&mlnéhtsf¥9%n1ﬁ?REE01|qbéthnlx@d with

t he Ormgbﬂatlmekstlaﬂd dicserinve phosphekdfentd FRMY anghgepar atiignqaer obi c
bat h | gged out si de eroblc bath, for renpving contanlnants and

' phosph nﬁﬁ?e??ﬁ?rFiBW1PﬂE m kB3 FYRLOR SHEPRASIRY’ a separation 15
rrehbrane unah, wdraeargdiural i bytaf senasrtﬁlm menbiagedeor $£NOVichg

floati FioAN n-free t t he rane
ar afta?ogggg%ggtf% ﬁ8§f!'%r?l sfc‘fé) I:arra%) lurln%fi n‘%%ér)lg ﬁ!la 6r(glf) ‘é;ﬁ’ngEg% $Mand

oxﬁb ntPQZFHKw@ﬁh%Uﬂaﬁy@mn$¢t@ﬁm caﬁmawmed|qonﬂﬁminhnn&eﬂrmnqmmxedy

den'tfligﬁ@k'ﬁﬂxe@nﬁlﬁﬁa@ﬁéeéfiggnéfewﬁiéfdané' y@£019e3§§ g@@ gAfd ) tration

screen through a transfer punp a transfer |ne ution line
connected td Pﬁ@bﬁﬁﬁﬁoﬁﬁpﬁﬁéﬁﬂﬁﬁ-§@H99+CfQﬁtHreﬂ§Fe%%?ﬁgoﬂhéléﬁl@hﬁm
wat er adnesrdbec 25t Cr of bt t radmRiEET e@hﬁa@lﬂmtﬁwa%@m @h@@bhoaedst he

oxygen-a{égfapatPrOCCO£gIngmggeg piigﬁéﬁr”‘ngd %%%Iog a separation

15 membrane wunit with a plurallty of separation membrane for
removing floating material;
an oxygen-free bath installed outside the membrane
separation aerobic bath, for separating and removing nitrogen
(N2) and oxygen (0;) from nitrate nitrogen contained in the
20- 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
25  microfiltration screen to the anaerobic bath and the oxygen-—
- free bath according to a predetermined ratiof and
a transfer line connected to the transfer punp in the
'oxygen—free bath, for transferring the mixed liquor from the
, - oxygen-free bath to the microfiltration sereen.
30 ‘ '
S 2. The system of claim 1, further comprising: 7
‘ a phosphorus coagulating means outside the membrane
separatidn. aerobic bath, for reacting with phosphorous
_materiaL contained in mixed liquor in the membrane separation

.35 aerobic bath to coagulate the phosphorous material.
"'3. . The system of claim 2, wherein the phosphorus
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a transfer line connected to the transfer punp in the. oxygen-free bath,
for transferring the mxed liquor fromthe oxygen-free3biebembertd085
mcrofiltration screen. 30 2. The systemof claim1, further. conprising: a
phosphorus coagul ati ng neans outside the nmenbrane separation aerobic bath,
for reacting with phosphorous naterial contained in mxed liquor in the
menbrane separation .35 aerobic bath to coagul ate the phosphorous
material. The system of claimO0l wherein the phosphorus 41 30 Decenber 2005
coagut@aqln]gaﬂﬁeaﬁsw;qm)rdcs@ﬁls@sqoagul ation agent tank i nstal | ed outside

the menb th, f t | at tt
oact wi L h BHGSBRD Bk NabaPI Al O ol HEth o RAREgugH S rSmPREbRombr ane

separ atemar#erobi gebalp het batbagulcat ecdivea phosphovags lmtien dgest to
I t Al t ank,
coagu Péa{ Rl paphhg}é’hkaﬁsC%@%%%‘i QOnéiE[%?&oﬁﬁ“ e?:ﬂ f‘ﬁ%ﬁ‘é gnk, for

formn coagul ation agén 0 sup agul at'i on
agent t th@emhm%nbﬁaﬁé@épaﬂat |a@r¥0é?é{cbb|1@ablat hthnd3<aa<;ﬂdai}jlﬂ attba agent

open/ GhrasHietofr ndslaldied at a predetermned | ocation of the
coagul ation. agent flow line, for apening._and closing to supply and cut

the coagul & i oRC4gBARTERN artPFHom EREWenbiBfie EPRETeh adiCobi EMBath. 15
4. Thle:cagsﬂemmfn claayemtl?, thukthefo@OWFF)h:ﬁthll‘lg a ?@agul aphen aﬁgnttﬁgn}:) o
i nsta t_.t.he ' coagul atjon nt flow |ines far punping the cpagul ation
agent 4O‘raaglmuq1 G coaauﬁgtl%n 2YEHY 2k’ o THRE “ a??ﬁ%r aton gggr obi ¢
bdeh. Hﬁmb&arﬂéh@eWSMmoaﬁf a@lrazibrx_nlbathrt laed conprising: a separation
menbrane cl ear&%r ﬂ%ttﬁloked g%ﬁ' dg %Hgﬁlggg‘orgggvgep%?rc?gpegerggl ¢ bath,

for sensin dlf nt| a essure oating materia tere oufl by
each ﬁqm4ned locatlon of the coagulatlon agent flow line, for

opening and closing to supply and cut the coagulation agent to

and from the membrane separation aerobic bath.

15
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 separatibn aerobic bath.

20
| 5. The system of c¢laim 1, further comprisingz
a separation membrane cleaner 1installed outside the
membrane separation aerobic bath, for sensing -differential
pressure by floating material filtered out by each separation
25 membrane of the separation membrane.unit, and bleaning each

separation membrane by cleaning chemical.

6. The system of c¢laim 5, wherein the separation
membrane cleaner comprises: ‘

30 ‘a cleaning chemical tank installed outside the membrane
separation aerobic bath, for containing the cleaning chemical
to supply the cleaning chemical to 'the separation mémbrane
unit of the membrane separation aerobic bath;

a cleaning'chemical supply 'line connected to the cleaning

35 chemical tank and having an end connected to a suction line
for forming a flow path of the cleanlng chemical:

a. contact differential pressure gauge 1nstalled at the
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25 nmenbrane of the separation nenbraneunit, and cl eaning each separation
menbrane by cleaning chemcal. 6. The system of cl ai m 530 Grec@ber 2008
separation nenbrane cl eaner conprises: 30 a cleaning chem cal tank _
installed outside the nenbrane separation aerobic bath, for containing the
" cleaning chemical to supply the cleaning chenical to the separation
menbrane wunit of the nenbrane separation aerobic bath; a cleaning chem cal
supply line connected to the cleaning 35 chem cal tank and having an end
connectwction aldunet iamidamed f oo forem sgparkt Ovn patehbefanichens! €anirag _
chem ¢ ong |fferent|al [ essure gapge in alled_at, the 42 30
Decenbgér EZ%&)@ tc 1%%1?] T e & t St d; g)ratscfh MRS and1GHPE, f or
sensi ri{ﬁitﬁim@ré:rhmcaighpr’ebsurﬁmlexbrby sty ngieedart | qumh papsiragithr ough
the sepafiatd.el, TEORKANG AR RGN REPALALE O0; ofIPTBEANS: ANGCLODAT ObLi g

operation of_ a suction punp ng to the sensed d| erent
pr 8ssAECEL¥NG sko nitRrsangsd C@:Wf@?ﬁfé“dl%b RERSYWit/act differential

pressure gaugei g m@@@ﬁlwﬂv@tc&ﬁﬁeéﬂéal 08 thBecohhcePaRichd reaRd ¢! 0Si Ng.
differential pressure gauge

according to the sensin the ont act
SO as pfro&cso‘fﬁe? of2tHe ‘f‘?‘gn gFF‘h h§d6ta ttﬁ?eeaft‘é‘ift%% et 3¢ onf PRe OBGBENEN punp
- to theuwrskpalatiog nemahienqintd; theseeendinmt asigred Veofontest edntacthe

cont agl; ¢ i fd ye%htlrﬁ‘l‘ %)gﬁsg QH%QUQS %Qﬁd dnstald edh a{héhﬁogl{lggg%ggggny ng

chem cal supp or op and 051 ng accor dirng
silgnal2 oftnelpd esbnwaserdi fr@menthal presium e auye tso tas t eepenttobn
suppl vicab A Glgani ng chenical fromthe cleaning chenmical tank to the
separation membrane unit; and a level switch installed inside the cleani ng
chenmical teank3eC6P9sen®PhETwat B*1Yevel COINeFeeE| et ngthkeni 6antasll 20
cont r alilfifeg-drita A1 r plredBLEE vghugeanﬁnahelmdmtaw mlevec!l_eaﬁpﬁ@ and
cl ose %CCOI’dI n to th water_level of the gl egni nI? chem % . 7, The system
of claim UHf)epr g'ﬁﬁﬁ sifff LR P9 sobRT I FRGCF Jrn?hEocB}ﬁ?act
dﬂ$feﬁ@mﬂuﬂg 31gnal of the contact differential pressure gauge so
as to control supplying the «c¢leaning chemical from the
cleaning chemical tank to the separation membrane unit; and
a level switch installed inside the cleaning chemlcal
tank, for sensing water level of the cleanlng chemlcal and
20 controlling the first motor wvalve 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: _
25 a  timer substituting for the <contact differential
' pressure gauge and .installed at the suction 1line, for

repeatedly openlng and closing the first motor valve and the .

second motor valve for a predetermined period,

30 - 8. The system of claim 6, further comprising '

' a PLC program substltutlng for the contact differential
pressure gauge and installed at the suctlon line, for
periodically opening and closing the first motor valve and the
second motor valve. '

.35
' 9.  The system of claim 6, further comprising:

I

a chemical ,injection~*pump installed. at the <cleaning
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pressure gauge and installed at the suction line, for repeatedly opening
-and closing the first notor valve and the second not 080 Deterebérd0gs -
predeterm ned period. 30 S. The systemof claim®6, further conprising a PLC
program substituting for the cont act differential pressure gauge and
installed at the suction line, for periodically opening and closing the
first notor valve and the second notor valve. 35 9. The systemof claim®,
further conprising: chemcal injection'-punp installed at the cleaning 43

30 Decaﬁ@eicgﬂoéupbw qalnesupmiﬁ/ phfifing OLhBUMIRG ittRe Gl@@daly eReni cal
from the c|]eani § ﬁle q{ ank to the se arqglon nme rane uni.t... 10.
The systenT oFaEt AT ™R hte‘:’f’n Sribris M PH - SUpat Srefbrne unit

lifting apparatus installed outside the nenbrane separatlon aer obi ¢ bath,
for liftin t S e out and insert
the separa |on 5@$ éﬂ%aﬁﬁlfpfggﬂggﬁg'in o e se aré%qgﬁ menbrane unit.
10511. The @y§@@mr@fcl@lna| menbraper ¢ind tt hel Sepag atirmaratesbr anetahled|ifting

appar al s CHPE h S € fiem® rankt I%Jﬂ%d 05@1«&511@ bathop =24 face: ofg the
separation nmenbrane unit, and having a guide raller at each 15 corner of

upper Hb"?t?%ﬁ’\a%ﬁlom o%%‘flbi%%??l BRLEoSRo%E ft6>r tq?]‘fn&%c@(n%nﬂn%eﬁf ubReity of
- - - shapech than e coupl et M £RoRaghd Ohberthe sepeetanghl aembpsme so as
to contact top surface of the separation nenbrane unit; a hook plate
connect edzto a chain block over the lifting 20 franme and connected to the
| il0ting frane through a plurality .of chains, for noving up and down al ong

with the lt%e ||ftﬁé2”§RSEgMildgtlaﬂélﬂ nk unhhg tataflLy QQ#QL&Q%ﬁ%th bot h

si des of for 1atch renDV|ng rom
hoIdeﬂ@ﬂﬁﬂﬁﬂﬁjWM%ﬂlHkﬁﬂi%ﬁcﬁﬁpﬁﬁaﬁQﬁ)QQﬂHQ&ﬁ?&ﬁ the separation nenbrane
unit. a lifting frame located at a top surface of the

_ separation membrane unit, and having a guide roller at each
15 corner of upper portion and lower portion to move forth and
back and a plurality of “U7”-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
20 frame and connected to the lifting 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 of
the 1lifting frame, for latching with and removing from the -
25 holder coupled with both sides of top surface of the

separation membrane unit.

_ 12, The system of claim- 11, wherein the lifting link
. ‘unit comprises: S ' '
30 rotatlon shafts coupled rotatably w1th both- 51des of the
lifting frame; .

a pair of lifting links coﬁpled with both sides of each
rotation shaft, for rotating with respect to the rotation
shaft and having gravity center at lower portion thereof to

35 couple with and remove from each holding hole of the holder
having at least one holding hole; | '
- a tension chain connected to any one lifting link of the
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12. The systen1of cIa|n1 11, wherein the I|ft|ng link wunit conprises: 30
rotation shafts coupl ed rotatably with both sides of th&0Decempag2Gibame; a
pair of lifting |inks coupled with both sides of each rotation shaft, for
rotating with respect to the rotation shaft and having gravity-center at

| ower portion thereof to 35 coupl-e 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 44 30 Decenber 2005 pair of lifting |inks
coupl ed@airt trfeathftbrat ildnkshafauplfest wibli egchl ongtd ot ee EhaﬁSmtﬁmm from

the oukgidgqands; Gont r(%lolr‘c@eg t@f"aﬁ%ﬂt@c@ Offltcﬂr? l 'tfhte' ngm'l% an%nd

connecti on nenbers toupl ed between t pair ting 5
connecCPRGTPhS 1pgi Fhef rPERELAR ankgetblﬁﬁé%go@hék Fﬁdrotate the I|ft|ng

links at the,oaaaret&bfre rRGER! n@oup_ledm\ﬂeﬁﬁlé@cnthﬁet sionoehaiikr iky; The

systemoof ,clai_m 11, wherein per | 1ers correspondlng
y hachIBkRer SRe FoPBEsbart ATEn @At 1q oL Farbe Slenkaota RaG Ger
per pendliccut@ratt® eheh otteing addnket atted thiet hs et adtriengatooedisgr ftaces of -

t he guhggléalgf +Lhe éggggnsgﬁgfﬁes being different fromeach other. 15 14.
A subnerged-type ne rane separation systemfor filtering and treating

sewage and wastewater, which conprises' a grit bath, a screen bath, a flow

control bathz.a mher ofjdddidt ben SH6eEN: 12 LESAtIENt dank agfya 9dudge
1 keni ng underflow bath, the s ystem conpri si ng: 20 a nmenbrane separati on

bi BUBHEH P %?EFI§8r6§F§P8QlBE toh&aRie g% rwi Fanrespeeh, tPortheenovi ng
cont amlli]ﬁmiﬁgalﬁdamﬁhQSEhQIh@lt%llrI&UeI’an|bé rearpded itXedr| tgueacanddhaw ng a

separ a it with._a plurality of_separ rane for
o b rIETRLANG R ool ol e Y e L KRB BB T Rhe YBr1901 CsURE
The. ptesebnnénventfares dbatms dof fesubmefged ¢ype other.

i5- - 14. A submerged type membrane separation system for
' filtering and treating sewage and wastewater, which comprises
a grit Dbath, a screen bath, a flow control bath, a
microfiltration screen, a treatment tank and a sludge
thickening underflow bath, the system comprisirg: '

20 a membrane separation aerobic bath installed outside of
the microfiltration screen, for removing contaminants and
phosphorous material from thé mixed 1ligquor and having a
separation' membrane unit with a plurallty .0f separation
membrane for removing. floating material. |

25
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menbrane separation system One of objects of the present inventionis to
prevent del eterious particles frombeing 5 concentrat ed3? REF&PREr 2B achi eve
the objects., there is provided 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
treatment tank and a sludge 10 thickening underflow bath, includes: an
~anaerobic bath installed outside of the microfiltration screen; a nmenbrane
separati on aerobi c bath PRSTBACEJOBUTHEJBISRBOSHREr obi ¢ bath; an

oxygen-f reerhat hyi-astat! ed guhshda t he RMY ang, separ ahhRA-qaar Ogiygebat h, a
distribution line connected to the 15 mcrofiltration scree%; an
t r ansfRFTRTIRE c SRRECEed o THEteRr anding phnpPRIecHe 8kydeht f PEessatn. VI

-46 invention is to prevent deleterious particles from being

5 concentrated therein. Tc achieve the bbjeCts, there is

provided a submerged type membrane separation system for
filtering and treating sewage and wastewater, which comprisés"

a grit Dbath, a screen bath, a flow control bath, a

microfiltration screen, a treatment tank and a sludge

10 . thickening underflow bath, -includes: an anaerobic bath

installed outside of the microfiltration screen; a membrane

_separation aerobic bath installed outside the anaerobic bath;

~an oxygen-free bath installed outside the membrane separation

aerobic bath:; a distribution line connected to the

15 _microfiltration screen; and a transfer line connected to the

transfer pump in the oxygen-free bath.
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