WASHI NG METHOD AND APPARATUS OF SEPARATI ON MENMBRANE
Field of the Invention [0001] The present invention
relates to a washing nmethod and an apparatus of
separation nmenbranes, which are used in water and
waste water treatnent and the |ike. Background of the
I nvention [0002] In water treatnent using a
separation nmenbrane, in order to renpove deposits on a
menbrane surface and suppress a rise in a
transnmenbrane pressure difference, backwashing usin
menbr¥hel iNe AEEE Ohard ASPREATEPnBH. JHRARASHLON M E
to degrade and renove deposits , which cannot be
removed sinply by backwashi ng, chem cal washi ng using
a, sofi um I‘Hmoc,%r%rnitti%n solution is perforned
periodi cal1y. en a Separation subject 1is surface
Mﬁ@@@l]since raw water is clear , an interval of
chem cal washing is relatively |Iong, but when a
separ atrhenp r Sk Gl vieh tIQWAPE 1 WBL €10 8 NESRAHGMethod and an
contam nant is contained in raw water, for exanple,
cdyer et u NS i s & r% tAH etk rads ,awh { £ e Guentye ®fin water and
around once per 2 hours. [0003] This chem cal washing
i Tioy rtey pechomerd asdnghweathkeag water obtai ned by
diluting a sodi um hypochlorite solution, which 1 has
a high concentration, with nenbrane-treated water
adjusted to be a predeterm ned hypochlorite
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[0002]

In water treatment using a separation membrane, in order
to remove deposits on a membrane surface and suppress a rise
in a transmembrane pressure difference, backwashing using
membrane-treated water 1s performed. However, in order to
degrade and remove deposits , which cannot be removed simply
by backwashing, chemical washing using a sodium hypochlorite
solution is performed periodically. When a separation subject
is surface water, since raw water ié clear , an interval'of
chemical washing is relatively long, but when a separation

subject is sewage water, since much contaminant is contained

in raw water, for example, chemical washing is performed at a
frequency of around once per 2 hours.

[0003]

This chemical washing is normally performed using washing

. water obtained by diluting a sodium hypochlorite solution, which
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No. 09-313902. As this dilution rate, a fixed value is
used as far as a concentration of a normally used high
concentration sodium hypochlorite solution is not

changed. However, although a separation nmenbrane is
washed using diluted water, which has been diluted at

a prescribed rate, the sufficient chem cal washing
ghEechs ghamnte e MDA, NEHLh RS WPR GAT8S 2 thA $aEdY adjusted
cases, although chem cal washing is perforned,

teaover yreticckhans aemsade qariess et cdntraeeane of shown in
separati on nmenbrane becones insufficient, and stable
Opera¢s@Pedamiorpbéiperion medid SpemaryPoh) the. 09-313%02. As
I nvention [0004] Accordingly, an objective of the
presettlutmvantiore i o tigxesovaduehésatieednent foanets 2

previ ous problens, and to provide . a mashing net hod |
ANUCHNE EHpTatUs DM FTSEPAr AEFEnABRDFERESN - HAT LR sodium

[ | f St ahl hem cal hi d i.ch
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B or emenidened Rf QRlensiptherREesenhe LNYENEDLSt chemical
t horoughly investigated a cause by whi ch the chem ca

wd Nt B PasHE REnebked ovasisd Lhraspeetbye. ofinasth ngses,
of a separation nmenbrane using diluted water having a
Prigsorgtbethen? odill wtaisbingatie. pAsfarmedul tecoeery of a

di scovered that water quality of nenbrane-treated
earemepdisese dependitng ohf ftecnperaf iprseparation membrane

becomes insufficient, and stable operation cannot be performed .

Summary of the Invention
[0004]

Accordingly, an objective of the present invention is to
solve the aforementioned previous problems, and to provide a
washing methcd and an apparatus of a separation membrane,
which usually allow for stable chemical washing, and which can
assuredly remove deposition from a membrane surface and
thereby to restore a transmembrane pressure difference.
[0005]

In order to sclve the aforementioned problems, the present
inventors thoroughly investigated a cause by which thé. chemical
solution washing effect varies irrespective of washing of a

separation membrane using diluted water having a prescribed




condition, such as a biological treatnent tank and a
coagul ation mxing tank placed in its early stage, and
is not necessarily constant and, when anmonic
nitrogen and an organic nitrogen conmpound are

contai ned in nenbrane-treated water, they react wth
free chlorine to produce chloram nes such as NH2C1,
NHC1, NC13 and the like as shown in the foll ow ng

Sgyﬂigﬁ]’ratr eduﬁé ng r‘é@%lqenpé thesé’@.'%l}'e'w @ﬁ};@q}at(gr quality

sodlun1hypoch orite ince a reaction speed of

6B QERPT D105 BF e el PWat NG adlies 8dBshantg§Son W& hop@vetion
t he poor nenbrane washing effect, conpared with free
ebhort e, wheth faee chiolbgechs eoastmad: ithnk and a
production of chloramnes, the effect on renoving a
oeaper batel ocdggingg saspdaced simdducedrl Thdtadies, anfierd not
anmoni ¢ nitrogen or an organic nitrogen conmpound is
eOREaF Hed ¥ ForsirBpanend r dREadamnat bE N ik IeeREeRt e &1t g Ianic
of a washing solution used at chemical washi gh
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Lhe chamical washing offect is, deteriorated  u,smes w1,

case
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| scoveri es above |, is a nmethod of ing a

SEP ald Phe HREBL-ANE H§bﬂ9n&\’a§f‘fé@t et & abkainpedchnemize.
diluting a sodium hypochlorite solution with

seidy anerdaeat-ed swaker o fMAlLbesnNged aRcasl®Ni £ and are
nitrogen concentration in nmenbrane-treated water,
substances, which have the poor membrane washing effect,
compared with free chlorine, when free chlorine is consumed in
production of chloramines, the effect on remeving a membrane
clogging substance is reduced. That is, when ammenic nitrogen
or an organic nitrogen compound is contained in membrane-treated
water, a concentration of a washing solution used at chemical
washing becomes lower than a predetermined concentration, and
the chemical washing effect is deteriorated in some cases.
NH3+HC1O—NH;C1+H,0
"NH2C1+HC10"*>NHC12+HZO
NHC1,+HC10—NC14+H0

[0006]

The present invention was concluded based on the
discoveries above , and is a method of washing a separation
membrane using washing water obtained from diluting a sodium

hypochlorite solution withmembrane-treated water, moniteoring




and adjusting a dilution rate of a sodium hypochlorite
solution wusing the concentration as an index. In the
present invention, when a concentration of amonic
nitrogen in nmenbrane-treated water is high, a

dilution rate is lowered to increase a sodi um

hypochl orite concentration in washing water and,
conversely, when an ammoni c nitrogen concentration in

A% dieie-d heatredenwabgbehsrh ®iwn ai rdidditki reme-atre aited water,
i ncreased to reduce a sodium hypochlorite

aoheeitsathorn di lwashnng wabdéra se00QR] h i chlawj Ust rehntion
of a dilution rate keeps a free chlorine
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and allows for stable chem cal washi ng. ' d
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M@{naqﬁlamm%%l it In%rlo@e%%bﬂeeﬁegpuw addhdhonand ttddated
al so preferable that after chemical solution washing

wtér sepabal | oNd B eN&adeS ipei horaRdetii ke dduisse at epdium
a chem cal solution dosing punp and performthe

marodl ldrdeckwashiceg twiathonerbr ansktngeat&demater to
elimnate the renmaining cheni cal solution. [0008] The
ithehti ve feature of this washing apparatus a

separation nmenbrane of the present invention conprises

a Sepg?Jac{ B uﬁ%m@pgn%f aadgégpgg\ﬁgmaﬁge ﬂf@ﬁﬁst% ffnqé?dcﬁlorlne

concentration in backwashing water almost constant, and allows
for stable chemical washing. It is preferable that a
concentration of diluted sodium hypochlorite is in a range of
20 to 1000mg/L. Itispreferablethatacﬁlutionratecﬁfasodium
hypochlorite solution is adjusted by controlling an injection
amount of sodium hypochlorite with a chemical
solution-injecting pump. In addition, it is also preferable
that after chemical solution washing of a separation membrane
is performed like this, stdp a chemical solution desing pump ,
and perform the normal backwashing with membrane-treated water
to eliminate the remaining chemical sclution.
[GO08]

The inventive feature of this washing apparatus a
separation membrane of the present invention comprises a

separation membrane, a backwashing pump to feed




menbrane-treated water on a filtrate side of the
separation nenbrane, a chem cal solution tank for

storing a sodium hypochlorite solution, a chemca
solution injecting punp for injecting the sodi um

hypochl orite solution in the chem cal solution tank

i nto backwashing water to dilute it, a device for
nonitoring an ammoni ¢ nitrogen concentration in
nerbrane-treat &dl W&l ,od @ gantkakedeyidge dOrthe separation
controlling the chem cal solution-injecting punp
usmhgane, anmoneci dd t rogern icconeaeht fati enhorgagunedo it

the nonitoring device as an index, to adjust a
HyPaehbar B¢ &0 T cPontr oheniewd ke clag itme i hGAEE iR PP for
adjusting a dilution rate so that, when an ammpnic
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I@@Qkéﬂ@gﬁ/@e@c%w%@r anL*eo Qon roﬁem%@ flmdgoﬁ){r@lllng the
ceram c, and the separafion nenbrane Is arranged at a

(Slﬁ@f@ii‘caﬁf ted 1@ ol i0giGalingt pRabmeBt nhaBk @fmanic nitrogen
coagul ation m xi ng tank. [0009] According to the

peesent rd ikeneaB urednecet lar hanwoni €or md raxgece as an index,
concentration in nmenbrane-treated water i s nonitored,
am@dd udit] atdidmtriatnerefea sHdi uanhypbctdorde dasothe ifgmction
Is adjusted wusing the concentration nonitored , when

of cohiceritimgt Po@ﬂb#tl%mﬁﬁﬁlecsﬁﬁtfﬁi@er‘t’h@rn an %TPI@%IH% nitrogen
ni trogen co ound in nenbrane-treated water is
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cé/rpxpé:rhsleol“ te RGN AT B3R WBE R ration in

membrane—treated water is low, a diiution rate is increased.
In a preferable embodiment, the separation membrane is a
monolith-type MF membrane or UF membrane made of a ceramic, and
the separation membrane is arranged at a stage after abiological
treatment tank or a coagulation mixing tank.

[0009]

Aécording to the present invention, since an ammonic
nitrogen concentration in membrane-treated water is monitored,
and a dilution rate of a sodium hypochlorite sclution is adjusted
using the concentration monitored , when a concentration of
ammonic nitrogen or an organic nitrogen compound in
membrane-treated water is high, a dilution rate can be lowered

"to increase a sodium hypochlorite concentration in washing water




5 and, conversely, when a concentration of an anmoni a
or an organic nitrogen conpound in nmenbrane-treated
water is low, a dilution rate can be increased to
reduce a sodi um hypochlorite concentration in washing
water. For this reason, even when an anount of free
chlorine in sodiumhypochlorite to be consuned for
production of chloranm nes varies with variation in

dad eleonffeakely, ohefRirbbanent reat 86 oW €bnmbhiRRGOARSrganic
possible to maintain a free chlorine concentration in

hatkwashicegpwater in appboxineatteley tednsd et isahdwt hedilution
stabl e chenical solution washing effect can be

exeet e BrilgfcrBesed poi omdeftet hesbhdawnngspoflobapite

F|g | is a block drawing that shows an enbodi nent of
%%Ce?ﬁ%ﬁﬁﬁﬂnllﬁv%ﬁ%ﬁ%ﬁﬁ WEtg 2 | Eog igtisphesRon ngven when an
rel ation yeen an anmmoni ¢ nitro ,
SRRt Bn FhL R drib CXaaT el RATBrSF i G be consumed
f%%tgféﬁhﬁgyon oflghlgréﬁi% gragplggomhggf%riatian in water

i ons anmong ~concentrations o ., anmoni c

qid 1 OGN ¢ rﬂnermfmn%rteg%@he@at@@t €f ¢ @@Qoﬁeglgcygéme to
rate. Detailed Description of the Invention 70011]

i ef e able radodhnent nef cbRecpEeseNbni Nyerd dioiamidg b.rﬁater
shown bel ow. 6
approximately constant, and the stable chemical solution

washing effect can be exerted.

Brief Description of the Drawings

{0010]

Fig.1l is a block drawing that shows an embodiment of the

present invention.

Fig.2 is a graph showing a relationship between an ammonic
nitrogen concentration in membrane-treated water, and a
dilution rate.

Fig. 3 is a graph showing a relationship among
concentrations of TOC, ammonic nitrogen in membrane-treated

water, and a dilution rate.

Detailed Description of the Invention

[0011]

A preferable embodiment of the present invention will be

shown below.




In Fig.1, 1 is a biological treatnent tank for
treating sewage water. Water in the tank is supplied
to a separation nenbrane 3 by nmeans of a circul ation
punp 2 and nenbrane separation is perfornmed in a
cross flowfiltration or a dead end filtration. As
the separation nenbrane 3, an MF nenbrane or a OF
menbrane is used, and a nmaterial therefor nay be a

pol ymem r@k. 12 CEfAM &iolhe1$hape - 8RYmbS: ALK Y treating
such as a tubular nenbrane, a flat nenbrane and a

hewhow fater. mEabeaneni bheatdghki 0N $1Wpghedmnrola tskparation

menbrane, and may be an external pressure filtration

oempnanat erinalmegpres Ut @ fdilkcmdkitonn pompt i gnd membrane

enbodi ment, a nonolith menbrane nmade of a ceramic is

ﬁ%@ﬂratmm%ﬁ@rtfpéé@édim &trdsomiche Sbpa¥atieon or a dead
e 3is stored in afiltrate tank 4. Nunber

5
ey dfifng Brmse éﬁpﬁaﬁwnﬁ%mw g ala%F membrane
ted { th t t t t 4
SPISARERbEERL SR UBE el A BBk kiFor e%&#%f%ﬁ%}' Y goLymer
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be perforned using pr ssur ter tank to store

Rapkmasd watlh Wilhewhndshhg Bagkyash pusPr [Mkdane in
Like this, in the case of the nornmal backwashi ng,

dddkviaahitrg et hobackwas hicng raater ait t eyt b€ oad adai dxthal
chem cal solution is performed, but upon periodic
mﬂﬁﬂﬁumﬂ Washragjoa osadi umtkypadhborstersol litlitormtdidrh  In

high concentration in a chemcal solution tank 6 is
ﬁ@ﬂ%@tﬂéédﬂﬁﬁb’c ba?cmmgﬁnﬁg neterang rhdeoCliefrptanic is used.
sol uti on dosin 7. A concentration of sodium

NP G o8 PR HoCREMEERT Sohut 1O e MRS y 13

é%%%gd in a filtrate tank 4. Number 5 is a backwashing pump ,
at normal backwashing, use membrane-treated water in the
treating water tank 4 on a filtrate side of the separation
membrane 3 and performs backwashing. Alternatively,
backwashing may be performed using pressured water tank to store
backwash water without using backwash pump.

[G012]

Like this, in the case of the normal backwashing,
backwashing with backwashing water without containing chemical
solution is performed, but upon periodic chemical washing, a
sodium hypochlorite solution with a high concentration in a
chemical solution tank 6 is injected into backwashing water with
a chemical solution dosing pump 7. A concentration of sodium

hypochlorite in a chemical solution tank 6 is usually about




7 130000mg-d /L, and the chem cal solution is diluted

with nenbrane-treated water to a concentration of

around 20 to 1000ng-C /L to prepare a washing

solution. Then, this washing solution is supplied

froma filtrate side of a separation nenbrane 3 with

a punp or the conpressed air to extend the washing [

solution all over a nmenbrane including a raw water

spdeoofigtbe/l, seabranehekiengalscen:iby iemMaE Shhgd thech

separation menbrane 3 in the washing solution for

werbnime apoemt edfwatigre, td ke cosepatatitdenneibeamend 2& to

chemcally washed . A dilution concentration

E—H%@lé% b $odereparaedvByhangi 7 betion afbent thfs gashing
m cal solution dosing punp.7. The nethod of

5ehgts t%ép%]elp%ﬁ A5 2nerBtaAEes §H0% et v%s‘-lﬁﬂ‘?&atlon
| ut f th
SOT“ P80 STRAE BB SaEBE Gatbe' R 1B RS e ypsning
ngu{@éma"llﬁeovépgl hﬁ]é%ypoc%llggﬁugl hgté n%awawﬂegp s:Lde of the

concentration so orite solution, raw wa

hSmbhSAk . ATha rRLOERAUNEy frinfeStsirdy fﬂhghsgggggmmtﬁeq{brane 3
sodi um hypochlorite solution isinjected into a raw

vatiee s i ut iand fdirl dbedawasBmnbgnWas er disie, the
extended over the nenbrane with a raw water punp.

A aara tiaghimegronaster 3i d sexhendedldvewathed nerbrdédetion
the raw water punp is stopped, and the nenbrane is
FIRRaTS e Hiprwadisiregreat éf deorerrined ronmuninicictiiopeamount
After certain _amount of tine has passed, washin
UaferhFe S SRANGEED 1P HNDRUEPdS- of The Fgshashof immersing

the separation membrane 3 in the washing solution may be
performed by flowing the washing solution from a raw water side
toa filtrate side of the membrane. In this case, for diluting
a high concentration sodium hypochlorite sclution, raw water
is used. As a procedure, first, a high concentration sodium
hypochlorite soluticon is injected into a raw water supply line,
and diluted washing water is extended over the membrane with
a raw water pump. After washing water is extended over the
‘membrane, the raw water pump is stopped, and the membrane is
immersed in washing water for certain amount of time. After
certain amount of time has passed, washing water is discharged
to an outside of a system.
[0013]

Previously, this dilution rate has been set to be, for

example, arcund 1000 times, but in the present invention, a




[0013] Previously, this dilution rate has been set to

be, for exanple, around 1000 tines, but in the

present invention, a 8 control device 8 is placed for
controlling a chemical solution-injecting punp 7 that
adjusts a dilution rate . In addition, apart from

this, a device 9 for nonitoring an ammonic nitrogen
concentration in nmenbrane-treated water is placed,

asdttbe s@@i&@'8dﬁy'§$%é%d”¥3¥¥%%d%ﬂ@lhﬁh‘OB Eﬁ&ﬁleéing

an ammoni c nitrogen concentration measured by t

BDDit O6hAYn T deviee PudP014hal: a@@h%%@tbydlauéfyhcﬁb@@n In
directly and automatically neasure a concentration of
addotdiom Rppothlforinttehisql vtdean as edf ot mdvdakwashi g ammonic
has not been devel oped yet, however, a device for
aatéﬁ%fmc%@mQEWﬁﬁﬁﬁwmhgfanwubm@nﬁrtr@geﬁdcmﬂtentxatmdnced
mater has al ready been devel oped and sold, for

akdnphe, C%&F%ﬁl UHE e CBANERE ofml i U RRSRNTAIR g an

Qﬁﬁon (@bd AWNA- 101/ 1Q2) from HORI BA, Ltd. Then,
an . a H?% ?ﬁQ?QmﬁﬂPc%ﬂﬁﬁﬁ§ﬁPPaFF8ﬁuFﬁdnﬁﬁbr%m%’%QQ%ﬂQQ}“g
ﬁ@gﬁ moni tored and, when the concentration is

S|nce free chlorlne in sodium hypochlorite

@@@14y reacts with ammonic nitrogen to produce
chl oram nes, the control device 8 is set to reduce a

d||utcaareﬁau9,t@ HBCIeaSQ R @q&%%an@abhanagEoﬁQQiaally
hypochl orite in backwashing water as shown in Fig.
IGorrerss el ggnadierramion of a2 sodium hypochlorite solutlon used
in backwashing has not been developed yet, however, a device
for automatically measuring ammonic nitrogen concentration
water has already been developed and sold, for example, as a
trade name of automatic ammonium ion monitors (Model
AMNA-101/102) from HORIBA, Ltd. Then, an ammonic nitrogen
concentration in membrane~treated water is monitored and, when
the concentration is high, since free chlorine in sodium
hypochlorite easily reacts with ammonic nitrogen to produce
chloramines, the control device 8 is set to reduce a dilution
rate to increase a concentration of sodium hypochlorite in
backwashing water as shown in Fig.2. Conversely, when an
ammonic nitrogen concentration in membrane-treated water is low,
by increasing a dilution rate, a concentration of sodium
hypochlorite in backwashing water is reduced and consumption

of sodium hypochlorite is suppressed in order to reduce the

running cost.




ammoni ¢ nitrogen concentration in nenbrane-treated

water is low, by increasing a dilution rate, a
concentration of sodium hypochlorite in backwashing

water is reduced and consunption of sodium

hypochl orite is suppressed in order to reduce the

running cost. 9 [0015] As a result, even when an

amount of free chlorine in sodium hypochlorite to be
ysedsfo produce chloranm nes varies in water quality

of nmenbrane-treated water, it becones possible to

mai nt dma a<fsnde , chiver whenconeantinatdoren didckviashi mgodium
wat er approxi mately constant, and the constant

BHEATRAPL We e elﬁfaédzt%pc@@umaaﬂbyamensbt\@m@é inwater

‘Thereby, it becones possible to prevent a rise in
ﬂPﬁhé n%#d?@ﬁ?ﬁ%&ﬁnﬁ%?Q£eﬂf@Péﬁée 96 becapry BB%?%?%E to
arat ne 3. Generally, an

R o G B GesgenreharPeal RASHMfE P vater
Qﬁgygglm t§$$:%%1ggﬁ% 2 %%dquegg as%%%%nggemlc%; washing

accommmo e sepair ation rane

@hﬁé@ﬁ@'ca%ohyﬁépﬂy'ﬂlﬁ %B‘chﬁ]ﬂe@unprh debySt PP o d Bbssible
t he chem cal washing, and nor nal backmashlng 'S

perpesvatt 4 aipeevent arehentfBlasd! Wb fHeOMifference to
remai ni ng i nside the separation nenbrane 3. [0016]

Stheeb iy esent temitentepargahobacwibdeny appldeadrtola, an amount
menbrane separation systemtargeting sidestreans,
¢ hdissthvisgh ings ve tenat erbe garcbade- teashtaly wetleimg disghtround
soil , agricultural waste water, |ivestock waste
Mé{)? tﬁ&ﬁéﬁhﬁﬁ#ﬁ@emﬁéﬁécaSlng accommodatlng the separation

membrane and, , a chemical soluticn injecting pump 7 is stopped
after the chemical washing, and normal backwashing is performed
to prevent a chemical solution from remaining inside the
separation membrane 3.

[G01l6]

The present invention can be widely applied to a membrane
separation system targeting sidestreams, industrial waste
water, garbage-leaching water, night scil , agricultural
waste water, livestock waste water, aquafarming waste
water, and seawater in addition to the aforementioned water and
waste watex. Examples of the specific application system
including sewage water tertiary treatment (final sedimentation
tank effluent treatment), membrane bioreactor treatment, and
pre—-treatment for seawater desalination RO membrane.

{0017]
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water, and seawater in addition to the aforenentioned
wat er and waste water. Exanples of the specific
application system including sewage water tertiary
treatnment (final sedinmentation tank effl uent
treatnment) , nenbrane bioreactor treatnent, and
pre-treatnent for seawater desalination RO nenbrane.
[0017] 10 It is further preferable that a dilution

rate ixgx corlkehbeg v aasuned ¥aliuesi6h A is controlled
(chem cal oxygen demand) and TOC (total organic

bar boya aonrcertalakisoBy tbat (6A8mbea auboy@dén cdrlahd) and TOC

neasured in addition to an amoni c nitrogen

contehtorgieinde ¢arboenbnaretiracabed vedercanThe sutomatically
because COD and TCC consunme free chlorine. In this .

Bageirehel roftdidiiogeiocangammgnbe nbpergledIFaigrtion in
when a COD or TOC value is high, a dilution rate is

Pt hete degdfb dradid,. wWhehs al Dl GRuToE Qalang! 199 GRnsume

dilutjon rate._i th [ d. h i h
Pofhl LS (ol expoy L et e cmss ) L 5 Sl
YLENIPS SARESLEB) ST SIECT, LB S csruescr

£ dditiisopu F ek &r dUR QARG apRDNIA DLt €888y ToC value is low,
concentration is | arge when TOC value is | ow. However,

4 e 1uefibaciaod itsheuTEhebegaims: 2o NANG r a8 tikesROBYNIN Fig.
i ncreases, and therefore changes in the dilution rate
Jushdto shiversaramenicasenbtfr ogendednc ot r avt onibecoinds TOC
smal l er. Moreover, COD has indicators, such as

ot umtdenmaa gdivatse d Copvnaiid tpot @ss/lum As shown in the

bi chromates (CODCr), and either one can be used as a
CHEN A AdfietLsy of the dilution rate due to the ammenia nitrogen

concentration is large when TOC value is low. However, the
effect of the TOC becomes dominant as the amount increases, and
therefore changes in the dilution rate due to the ammonia
nitrogen concentration becomes smalier. Moreover, COD has
indicators, such as potasium permanganate (CODMn) and potassium
bichromates (CODCr), and either one can be used as a COD
indicator.
[Examples]
[0018]

water in a biological treatment tank for performing
activated sludge treatment of sewage water was circulated into
a ceramic monolith membrane placed outside the tank, toperform
a cross flow filtration. The membrane-separated water was

stored in a treated water tank, backwashing was performed with

11




[ Exanples] [0018] water in a biological treatnent

tank for perform ng activated sludge treatnent of

sewage water was circulated into a ceramc nonolith

menbr ane pl aced outside the tank, to perform a cross

flow filtration. The menbrane-separated water was

stored in a treated water tank, backwashi ng was

performed with 11 a backwashi ng punp every 40 m nutes,

andachemcialg waspi 8gewass 0 perfudaredagy etyed 20 MWHHESg was

A chem cal washing was performed for 2 mnutes using

aenbshined eyelryt 1 o6 robtuiered #i ¢haning lbyashhjhgctangeaformed

sodi um hypochl orite sol ution having a concentration

8Pf 1%0%011%& @singsteoreghiingasehehieal olsior tin¢dn didmking by
backvvashl ng, water with a chem cal sol ution

i*?ﬁ%%ﬂl?ﬂ; pﬁﬂiﬂplu%%ﬁaocl%h%l%éﬁnleaﬁoww agp@centration
| ut fl te, side t

PEr BTl s “Faeonar & PR wehbr anG ¢ ha o8f o

@5@%%#}4}3&}%%98&% 20 MEOBLANS, W8S L ITRE S . upon

In the I'ng solution sta

et ai naghifan %asﬂhﬁgte%he[QQ;§1n§ﬂ§H¥h€idyldgé .Sl 8rom a
was previously fixed at 1000, the chem cal washing

effecttevasiad @F aatdy watér f 85 aexaPhe, sépardiSidtgmeabeane.
of a transnenbrane pressure difference was increased

End,i mes anet @g¢ fwen whiiath eheateparavhonincemtitaroges s immersed
concentration of Ong-N' L in sone cases. To the
Cortrearshingcorbitign o titite speésenbefavead orretanined for 2

ammoni ¢ nltrogen
minutes.

[0019]

Since a dilution rate was previously fixed at 1000, the
chemical washing effect varied greatly and, for example, a
rising rate of a transmembrane pressure difference was
increased 2 times more than that of at an ammonic nitrogen
concentration of Omg-N/L in some cases. To the contrary,
according to the present invention, an ammonic nitrogen
concentration in membrane-treated water was monitored and, when

the concentration was increased to 2mg-N/L, a dilution rate was

contreclled to be 860 times and, when the concentration was

reduced to Omg-N/L, a dilution rate was controlled to be 1000

times, thereupon, the chemical washing effect was stabilized
and, even when an ammonic nitrogen concentration in
membrane-treated water varied between Omg-N/L and 2mg-N/L, a

rising rate of a transmembrane pressure difference became
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concentration in nmenbrane-treated water was nonitored
and, when the concentration was increased to 2ng-N L
a dilution rate was controlled to be 860 tinmes and,
when the concentration was reduced to Ong-N L, a
dilution rate was controlled to be 1000 tines,

t hereupon, the chem cal washing effect was stabilized
and, even when an amoni c nitrogen concentration in

senbranent zeatedpwateryval ked bedneer rQmyn Mm@tk nitrogen
2mg-N'L, a rising rate of a transnenbrane pressure
dph¢enencel dye carre ub2128dyi VabeRt Las cdnparsecknirtahet beessure
case where an anmonic nitrogen concentration was

S5t T Ohg sNaLA1 AL e aneereibrrancepress ud ef feli §if ey deteeen a

is adifference in a pressure difference between a o
Fatv " Rdter s sfeechd af+1 1134k o isiedel of merwerpeandd gnglsing
garisin rate ansnenbbg%g pressure difference

f t
et QO BT T SRR PO U F S ASRBE NG priddsiy 6 ncrease
gf fg q’.,r c‘s%em-gt}%%%f grr%’ssglr%o%EfGEErsfég.g r te:.‘tie%for% a lower

t ransnenbr ane pressure ference nmeans stdble

ey aretbidt natkQRskeny Penderd Qurd of 9F 8 L ORGe RRVIRDthat
of time. [0020] In addition, sSince an organic

StHistcameabyanhkedi Of £at 1 yn idhn bawpwatgtmd8ethr a long period
previously, when a dilution rate was fixed at 1000

af nmegie.t he chem cal washing effect varied greatly and,
for exanple, a rising rate of a transnenbrane

®ddure difference ii greatly differed in sone cases
between the case where a TOC concentration was 6ng/L, .
and the 3C44E I RRer 1 RCTOR ebfARRAE Sabisgance varied greatly in

raw water used, previocusly, when a dilution rate was fixed at
1000 times, the chemical washing effect varied greatly and, for
example, a rising rate of a transmembrane pressure difference
greatly differed in some cases between the case where a TOC
concentration was émg/L, and the case where a TOC concentration
was 8mg/L. To the contrary, according to the present invention,
an ammonic nitrogen concentration and a TOC concentration in
membrane-treated water were monitored, a dilution rate was

changed as described above in response to variations in an

ammonic nitrogen concentration and, when a TOC concentration
was increased to 8mg/L, a dilution rate was controlled to be
830 times and( when the concentration was reduced to 6mg/L, a
dilution rate was controlled to be 1000 times, thereby, the
chemical washing effect was stabilized. The aforementioned

dilution rate is one example of dilution rates used when an
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was 8ng/L. To the contrary, according to the present
i nvention, an ammonic nitrogen concentration and a
TOC concentration in nenbrane-treated water were
nonitored, a dilution rate was changed as descri bed
above in response to variations in an ammonic
nitrogen concentration and, when a TOC concentration
was increased to 8ng/L, a dilution rate was controll ed
tombeic83ttdgms caddentian ibhewsoneaMyald QR WAS-N/L. as a
reduced to 6ng/L, a dilution rate was controlled to
es1000 ¢vareghetherkly conhentehenbeata migshibegwebkhegly/L and
was stabilized. The aforementioned dilution rate is
8HE/ Exafpf &5 019 didts ioh & dtreg suseth rahenparsst8eGlifference
%nnnnic ni trogen concentration was constant as

G ERE LS IR Sl et e & tComRAes AYditha tireccesaceherat # oROC

' bet ween 6ny/ L d 8ng/L, arising rate of a
¥§é%§ﬁ%r ?%ﬁﬁa%ﬁ%gﬁﬁﬂéykﬁfQWﬁ4énce becane equi val ent
agosonpared with the case where a TOC concentration

was usual l'y 6ng/L. [ 00211 According to the present
I nvent| @Eco@&ﬁﬂgmgntﬁgepr Q@I{@ti'rgnenccqrbq)!,t QL SHGR 2%

a biological treatnent tank and an coaggul ation

op&tag draionpliaced , akuphehkeat esto ptade 1Heathent tank and
separation nmenbrane varies, it becones possible to
operaogu lmeibnanéxinyt rak gl steabl yt ansh e tlreomats sthge of
runni ng cost can be reduced by nmaki ng an anmount of

L oIAAARdYy 9ocREBPrBaet babietisellt heasomalplassible to operate

menmbrane filtration stably and, moreover, the running cost can
be reduced by making an amount of sodium hypochlorite to be used

reasonable.
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Cainms: 1. A washing nethod for a separation nenbrane
usi ng washi ng water obtained by diluting a sodi um
hypochl orite solution with nmenbrane-treated water, is
that a nonitoring an ammonic nitrogen concentration
in menbrane-treated water, and adjusting a dilution
rate of a sodi um hypochlorite solution wusing the
concentration neasures. 2. The washing nmethod for a
claisgparati on nenbrane defined in the claim1l, when an

amoni ¢ nitrogen concentration in nenbrane-treated _
watler A sAFBRNTa BETRRF onf 3t & | SIREFRTEP™ o MePREABSs VS I NG

wash@ n$OdL PRy PRERIQhLE eQnCentiatiihgn N WG Wabekhlorite

and, conversely, when an ammoni c nitrogen
solugonaeentitat | pembrenedrbria@- adatred Wat éhats 4 owenatoring an
ammoﬁ&'c“t f&&gtaetne 'c%nb&g{xe & 1oy ! %&%Par%‘e—s&%'alégh yarer, and
ypochl orite concentration i n washing water. 3. e
adjuwsashignga netiied icar saisepaifat & orsatemdar ahgpdehioette | Bolution
or 2 is that a total organic carbon

. claim1l
usln@o%bgnFPQF?%ﬁraYﬁﬂbﬁﬁgﬁqﬁqﬁh an ammoni ¢ nitrogen

concentration in nenbrane- treated water are neasured,

and a dilution rate of a sodium hypoch]orite solution .
i s2-adiifst BaskEihg methetal EUF gani eekkaFdorpn membrane defined

in  GRNCRNLNHAL T 9N 1HQe hefn Walhogh cANHRRLEGSA L TQUfkntration in
concentration neasured. 4. The washing nethod for a
-membrsggataepbed nerteanel dehiined a ndahytine ohtehels reduced to

. increpars%cegi ngocﬂv.gﬂ M hécﬁfﬁ}[tlta@ %%H?LFFQ\&&Q an d%éé‘ﬂicfpc_g water
rate of a sodiunrnypochlorite solution 1S perfornmed by
and, cammalddaiy ,an wasnuntnof aswoohikn hypoocddeor | tercenteation in

injected wiith _a chem cal sol ut.ion.dosin unp. .
membraﬂej%reated. water'r}s fow, a &1lut10n ré%éj.ﬂ? increased to

reduce a sodium hypochlorite concentration in washing water.

3. The washing method for a separation membrane defined
in claim 1 or 2 is that a total organic carbon concentration
together with an ammonic nitrogen concentration in membrane-
treated water are measured, and a dilution rate of a sodium
hypochlorite solution is adjusted wusing a total organic carbon
concentration together with an ammonic nitrogen concentration

measured.

4. The washing method for a separation membrane defined
in any one of the preceding claims is that an adjustment of a
dilution rate of a sodium hypochlorite sclution is performed by
controlling an amount of sodium hypochlorite to be injected with

a chemical solution dosing pump.
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15 5. The washing nethod for a separation nenbrane

defined in any one of the preceding clains is that a

free chlorine concentration in backwashing water is

retai ned constant by adjusting a dilution rate. 6.

The washing nethod for a separation nenbrane defined

in any one of the preceding clainms in a diluted sodi um

hypochl orite concentration is in a range of 20 to

1060nghé. whshAndasidttpdetsed of Osepa St h@fbrane defined
_ menbrane is, after stqpping a.chem cal_ sol ution ,
in 5% R§Sputd, TRRd BEISHmihgChdthal 1shakidlashi nr§f t yhiorine
concBREREANEN! I €At ega MRl LIRS t §fat@rSERar atbOMindBMUANRRant by

. is washed by the nmethod as defined in any one of the

adjupkbe@di fg lekappsrat®. A washi ng apparatus for a

separati on nenbrane conprising a separation nenbrane,

a backwashi ng punp for driving nenbrane-treated water

on6a Thé¢t wasbisgdenedfhachefsepar atémavatmembrasebrane defined
in chem cal solut%on tangcfgr stqg'q_sg sodi ym lute odium

ﬁ?ﬁocﬁpgri9£ S P%ti%ﬁ, AN TEt ol dfY o dg§iN§ gunﬁ
hypotblori b¢ ecdndh tar ssddinumshy poahkenyé eos at Wtdcon dODrighe. .

chem cal solution tank into backwashing water to

dilute it, a device for nonitoring an ammonic

ni §r ogenacANRgNiedhioan fdk MEMYynexkhieat @bmpsatRr , igndafter

a control device for controlling the chemcally
stoppsntt RoFh@BIFAY pakPtéSNngoaANEaNRBRAPe ANfr BgERorming normal

backk Qﬁ%ﬂ&r%iﬁp '?F&Ma%%—‘@ﬂe%tte*&e FRRLLOr i Nge deVvige daration
adjust” a dilution rate. 1
membrane is washed by the method as defined in any one of the

preceding claims.

8. A washing apparatus for a separation membrane
comprising a separation membrane, a backwashing pump for driving
membrane-treated water on a filtrate side of the separation
membrane, a chemical solution tank for storing a sodium
hypochlorite solution, a chemical scolution dosing pump for
injecting a sodium hypochlorite solution in the chemical
solutien tank into backwashing water to dilute it, a device for
monitoring an ammonic nitrogen concentration in membrane-treated
water, and a control device for contreolling the chemically
solution dosing pump using an ammonic nitrogen
concentration measured with the monitoring device to adjust

a dilution rate.
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9. The washi ng apparatus for a separation nenbrane
stated in the claim8, wherein the control apparatus
has the function of adjusting a dilution rate so that
when an amoni c nitrogen concentration is high, a
dilution rate is decreased, and, conversely, when an
anmoni ¢ nitrogen concentration in nenbrane- treated
water is low, a dilution rate is increased. 10. The
washi Ngha ppashdings appéracise Fat-aki eBpaBiilcan@enbi@&iettated in
the . claim8 or |9, wherein the separation nenbrane is |,
the glplhgéd AMeEriPhd &t agnoicla BRATEGHEalhas eBiPrehnction of

adjudtdily O aqi COAM aliQR NMsXi Nghd@nkmehl. ahNC MRS AY nitrogen
apparatus for a separation nenbrane stated in claim
conc@nOrpfldp witer dilghtheasepatatien nene ane i slegreased, and,

conv 1#{;U%%pea&FaHﬁHH£@n%i@&o&ghn%%ﬁ&@ﬂ@r&@ﬁ@nognamembrane—

cera
treated water is low, a dilution rate is increased.

10, The washing apparatus for a separation membrane
stated in the claim 8 or 9, wherein the separation membrane is
arranged after the stage of a biological treatment tank or a

coagulation mixing tank.

11. The washing apparatus for a separation membrane
stated in claim 8,9 or 10 wherein the separation membrane 1is a

monolith-type MF membrane or UF membrane made of a ceramic.
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