WASHI NG METHOD AND APPARATUS OF SEPARATI ON MENMBRANE
Field of the Invention [0001] The present
invention relates to a washi ng net hod and an
apparatus of separation nmenbranes, which are used in
wat er and waste water treatnment and the |ike.
Background of the Invention [0002] I n wat er
treatment using a separation nmenbrane, in order to
renmove deposits on a nenbrane surface and suppress a
rise in a transnmenbrane pressure difference,
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deposits , hich cannot be renoved sinply by
backwashi ng, chemical washing using a sodi um

Fieldh%ﬂ@c@ﬂgrtBQeﬁ%h_Eﬂon is performed periodically. Wien
a separation subject is surface water, since raw

roopoMater is clear , an interval of cheni cal washing is
rel atively |long, but when a separation subject is

- sena r@@gﬁ?olﬁ%%et %m ont am nan v&assﬁlﬁg%gfﬁoa apd an

raw wat er, r exanp ) em cal washing 1s per

appar%ttuas B%eqé'gﬂgﬁfa% oq{ﬂgﬂgr%@l%% ,pﬁﬁlghhgflé%s ed in water and

waste water treatment and the like.

Background cof the Invention
[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 is performed.  However; in order to
degrade and reﬁove deposits , which cannot be removed simply
by backwashing, chemical washing using a sodium hypochlbrite'
solution is performed periodically. When a separation subject
is surface water, since raw water is clear , an ifiterval of
chemical washing is relatively long, but when a separation
subject is sewage water, since much contaminant is éonéained
in raw water, for example; chemical Washing is performed at a
frequency of aroﬁnd-once per 2 hours,

[0003]
This chemical washing-is normallyjperformea using washing

water obtained by diluting a sodium hypochlorite solution, which



[0003] - This chem cal washing-is normally
perfornmed using washi ng water obtained by diluting a
sodi um hypochl orite solution, which has a high
concentration, with nenbrane-treated water adjusted
to be a predeterm ned hypochlorite concentration, as

has %%l’%&% 5 Fc)ﬁﬁt,eﬁfj]ﬁ%pménﬁﬁtdrglﬂﬂ?ééjce@% e]rp'ﬂjusted

this ution rate, a fixed value 1Is
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oncentration sodi um hypochlorite solution is
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ef fects cannot be obtained in sone cases. In such -
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recovery of a transne ne pressure difference o
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operation cannot be perfornmed. Summary of

Sepiégﬁﬂ%i%%ﬂﬁ¥ggg is wasﬁ%@o%@fﬂq3@ifﬁ%§@iﬂ§9é§,oahich,has_

e present 1nvention seek to solve the

peerf Q 8HERYI QREd, ProviQus I ebleps, ang 1o PEQMid8La chemical
washi.ng nethod and an apparatus of a separation
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washing, and which can assuredly renove _
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transmembrane pressure difference of a separation membrane

becomes insufficient, and stable operation cannot be performed.

Summary of the Invention
[0004]

“Accordingly,rembodiments of the present invention seek
to solve the éforementioned previous préblems, and to proﬁide
a washing method and an a?paratus 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 solve the aforementioned problems, the present
inventors thoroughly investigated a cause by which the chemical
solution washing effect wvaries irrespective of washing of a

separation membrane using diluted water having a prescribed



thereby to restore a transnenbrane pressure

di fference. [0005] In order to solve the

af orenenti oned probl ens, the present inventors
“thoroughly investigated a cause by which the chem ca

solution washing effect varies irrespective O

dllu%@§H|99t8f apseparati,on , MpEbranecysi-ng dhhut devat ghality.
havi ng a prescribed difution rate. As a result, we

of mghﬁggﬁgtggeggéb wakter QH§hb%ydeQEnﬂﬁﬁgr@ﬂethéeéﬁéﬁatlon
wat er vari es depending on the operation condition,

cond$HEBnassachl qLogi gab1bEeakNERtchaRknandaaxceagukat i on
m Xi ng tank placed inits early stage, and is not -

coag®SeSSAr ik ¥i fgnehant pandeawhen i aEMBRAKCyNEEREEEN2ARd]s not
an organi ¢ ni trogen conpound are contained in

necegggp£§99c55gééﬁg waher yrkheywrheact whthobegeaghl oni Beganic
to produce chloram nés such as NH2C1, NHC1, NC13 and

nltrg en! Ekgp@snshomn dohtdendolloware requati-eatehefiietAY they
e menbrane washing effect of sodi um hypochlorite.
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are substances, which have the poor nenbrane washing-

NHClefﬁ@§£’a&@nﬁﬁ£eﬁlMétQSféﬁgwﬁhi@rtm@ e fi@equation,
chlorine is consumed in production of chloranines,
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is reduced. That is, when ammonic nitrogen or an

Slnc@rQaﬂéQcﬂhbﬁogﬁgego%ﬁo@ﬁQOkémﬁﬁﬁbabB@dSEBW , and are
.menbrane-treated water, a concentration of a washing

subsSQhHLEONHsed ﬁbv@h%ﬁbc@bo%ﬁﬁﬁmﬁgahécﬂﬂgﬁlhgm@Efébaﬂ
a predeterm ned concentration, and the chenica

,compﬁ@éa'ﬂgtﬁf%%éE bﬁl@%ﬁ%@'Owﬁbﬁdfkﬁes@ﬁﬁo@@ﬁésls consumed in
NH3+HC10, NH2C1+H20 NHQC1+HC10 NHC12+H20

producticn of chloramines, the effect - on removing a membrane
clogging substance is reduced. That is, when ammonic nitrogen
or an organic nitrogen compound is ceontained in membrane-treated
water, a concentration of a washing sclution used at chemical
washing becomes lower than a predetermined concentration, and

the chemical washing effect is deteriorated in some cases.

NH3+HCLO-NH,C1+H0

NHoC1l+HCIONHCI,+H,O -

’ NHClz‘I‘HClOHNCl:;'f’HQO



NHC12+HC10, NC13+H20 [0006] In a first aspect of the

present invention, there is provided a washing net hod

of a separation nenbrane using washi ng water obtai ned

by diluting a sodi um hypochlorite solution with

menbrane-treated water, is that a nonitoring an
nic nitrogen concentration in nenbrane-treated

ter and adjusting a dilution rate of a sodi um

ochlorlte sol ution u5|ng t he concentratlo

In anéa§aFe§3pF%o%%] the prespptahtEibodrirent %?etfh% provided

present i nvention, when a concentratjon of anmon

a W@ﬁfe%%eﬁﬁwoﬁens#an% (YRRt Vit e SIS *R'gh, uamg Twashing
dilution rate is lowered to in r eas g
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conversely when _an anmoni,c nltro en concentration in
withERBPEARST FESA e WEREFE |  FoWRed di ITRTOr T die 74 awtonic

nltr%%%ég%;&%p&gﬁ£$%gaggﬁms qg%%%@%%ﬁgggg%é%gr, and adjusting

'a dilution rate of a sodium "hypochlorite solutlon using the
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.concentration measures.
[0006a]

In an embodiment of the present invention, when a
conqentration of ammonic nitregen in membrane-treated water is
high, a dilution rate‘is lowerea to increase a sodium |
hypochlorite concentration in washing water and, conversely,
when an ammonic nitrogen concentration in membrane—treéted
water is low; a dilution raté is increased to reduce a sodium
hypochliorite concenfration in washing water.

[0007] |

This_adjustment,of{a dilution ratelkeeps a free chlorine
concentrationrin backwashing water almost constant, and allows
for stable chemical washing. It is preferable that a
concentration ofndiluted sodium hypochlorite is in a range of
20 to 1000mg/T.. It is preferable that a dilution rate of a

sodium hypochlerite solution is adjusted by controlling an



This adjustnment of a dilution rate keeps a free
chl orine concentration in backwashi ng wat er al nost
constant, and allows for stable chenmical washing. It
is preferable.that a concentration of diluted sodium
: hypochlorite is in a range of 20 to 1000ng/L It is
eferable t di | ut.ion rate f : :
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sec 8 aspec

al%o tprefera}ole

i nvention, ere
to oPLAVISEd @ washing, aéﬁé 9] S sgpsation rerbr ane
CONpri st ng a separa bF ane ackwashi ng punp

for driving menbrane- treated water on a filtrate side
of the separation nenbrane, a chem cal solution tank
for storing a sodi um hypochlorite solution, a

chem cal solution dosing punp-for injecting a sodium
hypochl orite solution in the chenmical solution tank

i nto backwashing water to dilute it, a device for

nmoni toring an amonic nitrogen concentration in

menbr ane-treated water, and a control device for
controlling the chem cally solution dosing punp using
an armoni ¢ nitrogen concentration neasured with the
nonitoring device to adjust a dilution rate. [0008a]

da



The control device has the function of adjusting a
dilution rate so that., when an ammoni c nitrogen
concentration is high, a dilution rate is decreased
and, conversely, when an anmmonic nitrogen
concentration in nenbrane-treated water is low, a
dilution rate is increased. In a preferable
enbodi nent, the separation nenbrane is a
[oog@onolith-type ME menbrane or UF menmbrane made of a
ceram c, and the separation nenbrane is arranged at a

Sﬁ%Q%_%&&%hdaa!ﬁ@d%gkgakh%rg%%@%ﬁE tapkn@hiod, there is
coagul ation m xing tank. [0009] According to

provERedi ment:s; of 4.1 presents i Avenbh O Sh NeEudPane
ammoni ¢ nitrogen concentration in nenbrane-treated

comprARi 8 L SsdMiabatdneamnthf did UhbRRadial® fmd SO dMving
hypochl orite solution is adjusted using the

memb EQNEENL LA L PN, APOE tOF s, FWEPaBe side of the separation
membrané,“a chemical solution taﬁk for storing a sodium
5ypochlorite solution, a chemical solution dosing pump for
injecting a sodium hypochlofite solution in the'chémical
solution :tank into backwashing'water to dilute it, a device fbr
monitoring an ammonic nitrogen concentration in membrane-treated
| water, and a controlrdeﬁice for controlling the chemically
solution dosing pump using an ammonic nitrogen concentration
measured with the moniﬁoring device to adjust a dilution rate.
[0008a]

'The control device has the function of adjusting a

dilution rate so that, when an ammonic nitrogen concentration

is high, a dilution rate is decreased and, conversely, when an



concentration of anmmonic nitrogen or an organic

ni trogen conpound in nenbrane-treated water is high,

a dilution rate can be lowered to increase a sodi um

hypochl orite concentration in washi ng water and,

conversely, when a concentration of an ammpnia or an

organi ¢ nitrogen conpound in nenbrane-treated water

is low, adilution rate can be increased to reduce a
anmorsiQdildMAYRIC QI 1eNGeNt hatieal rh WasRing Wakeer is

For this Treason, even when an anount of free chlorine
low, I SOHUBNYRACN QY it 110 ke . cansumpe ek apneduabibeRment

of chloram nes varies with variation in water quality

the RpdmmrAngdiraled watehonbh ibeceyps pesakhbeat® or UF
maintain a free chlorine concentration in backwashi ng

memb Ve & ARPIAX I MRLB W 1 6ONShant he 2864 A itrAklegpehel cal
sol ution washing effect can be exerted. Brief

arrar%%gl‘:%itpﬁi a0t ihe Dawings i 8010 reatment Righid ds @

ck drawi ng that shows an enbodi nent of the present

coagh TWeMA Qixing taft9-2 is a graph showing a

relatlonshlp‘%etmeen an anmoni ¢ nitrogen
[Ooo%pncentration in menbrane-treated water, and a
' ilution rate.

According to embodimenté.of the present invention, since
én ammonig nitrogen concentration in membrane-treated water is
monitored, and a dilution rate.of a Sodium,hypochlorite solution
is'adjusted using the-chcentratioﬁ moni;ored, when a
concentration of ammonic nitrogensor an organic nitiogen
coﬁpound in membrane;treated water is high, a dilution rate can
be lowered to increase a sodium hypbchlérité concéntration in

washing water
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Fig. 3 is a graph showing a relationship anong
concentrations of TOO, ammonic nitrogen in
menbrane-treated water, and -a dilution rate. Detail ed

Description of the Invention [0011] A
pref erabl e enbodi nrent of the present invention wll
be shown bel ow. In Fig.1, 1 is a biologica

treatment tank for treating sewage water. Water in

and, bbevkanlelis sHRR h bR separatd OANBAREANE Sr BY: organic
: means of a circul ation punp 2 and nenbrane separation

nitrdfe PRI IREI | h andhiossnblewehitldd akirer 9k acdead entition
filtration. As the separation nmenbrane 3, an N=

rate RIWIELe; Ak rade drendr apgu ks HSeddiapd }@{I%@éﬁibﬂhte
. e

therefor may be a polyner or a ceramc Shape may -

concd¥f i bidhaly FUEhi A§ Rakubul apoleARl anfeadohl abven when an
menbrane and a holl ow fi ber nenbrane in addition to

anourdthe fmanQld tdh merbrane, 3pd:MRYnRe 219t efdals be consumed
' pressure filtration or an internal pressure

for pddudti &R of Nchhios S00RRM MRt 8 wPRAl Wbl imBIANG, water
made of a ceramc is used. Menbrane-treated water

 qualiftyomB ¢ heeRBPARALion JEIMr Anee3, | 3 tStRthdd Sossible to
~filtrate tank-4. Nunber 5 is a backwashi ng punp , at

maintBAMTE PAEKWARALIY N USS MEIRE aRe: bheatedb Wat @l shinbhGater
treating water tank 4 on a filtrate side of the

approS@Raratl PncPEEbEARE 3 aNd: Per £ ok B bkl N0solution
Al ternatively, backwashing may be perfornmed using

washi@@p%ﬁgégkmggﬁrb@a@&éftéapre backwash water w thout
usi ng backwash punp. [0012] -
Brief Description of the Drawings
[0010]
Fig.l is a block drawing that shows an embodiment of the

present invention.

Fig.2 iseigraph.showingé.relationshiprbetweenanjammonic
nitfogen concenfration 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 Deécription'of the Invention

[0011)

A preferable embodiment of the present invention will be

shown below.



Like this, in the case of the normal backwashi ng,
backwashi ng wi th backwashi ng water w thout contai ning
chem cal solution is perforned, but upon periodic
chem cal washi ng, a sodi um hypochlorite solution with
a high concentration in a chemcal solution tank 6 is
injected into backwashing water with a chem cal

sol ution dosing punp 7. A concentration of sodium

Mpoehborite 18 8 FheTAlcSPltd At ARKLAnkS r431alldating
sewage water. Water In the tank is supplied to a separation
membrane 3 by means of a circulation pump 2 and memnbrane
separation is performed in a cross flow filtraticn or a dead
end filtration. As the separation membrane 3, an MEF membrane
or a UF membrane is used, and a material therefor may be a polymer
Oor a ceramic. The shape may be arbitrary such as a tubular
membrane, a flat membrane and a hollecw fiber membrane in
addition to the monolith membrane, and may be an external
pressure filtration or an internal pressure filtration. In
this embodiment, a monolith membrane made of a ceramic is used.
Membrane-treated water from the separation membrane 3 is
stored in a filtrate tank 4. Number 5 is a backwashing punp ,
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.

[0012]

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 sclution with a high concentration in a
chemical sclution 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



130000nmg-d /L, and the chem cal solution is diluted
wi th nmenbrane-treated water to a concentration of
around 20 to 1000mg-Cl /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

130008hde caf /1t he. n@nbraney JRereaf $ 61 ut PY¥n| T@Efcﬁ'ﬂg:é@%lth
separation membrane 3 in the washing solution for

membrﬁ%@t@ﬂ%éﬂﬁﬁ”%aQErth%eatJEhé@@@EQEh%H eyang 3 26 o
chem cally washed . A dilution concentration

1000m5h@&‘5‘/lip% b§e?§tr%r 2 Q@gh%ga@o'lfﬂit%gﬂ on T@f@%&mtth@‘ Fashing
chemi cal sol ution dosing punp 7. The nethod

soluth BABAS ng 4 e sgpatahi @n fenbrane 3:if-the Qa%Qﬁ%}atlon
sol ution rmay be performed by flow ng the washing

membr§9leu'§ kan H £ommd Law- Met&lnStdeste & f 'tlotéﬁ:@n%l' @8 ¥zshing
he menbrane. I'n this case, for diluting a high

solut%ﬂ%mr@&éf’% s Qi hypach! urdf €4 Sol W0 tkaWs WBEEE £ the
is used. As a procedure, first, a high concentration

memb r8Qdi, UM AypachQr t %;sqr&ﬁéf)@lha tRLECLBd riRLQ A @ rane 3
wat er supply 1ine, and diluted washing water is

in th@xk%%@'ﬁ%cﬁvﬁlﬁihﬁoﬁe%rra%r‘”ﬂéﬁnaaﬁ@iﬁ’n‘ﬁ’ab%r PYHR, the
After washing water is extended over the nenbrane,

separhBeohaWana @In PUSD; kS csleprath 1 fndathemenbrane 1% 5 on
i mersed in washing water for certain anount of tine.

conceAtLBE 168 tal- AMPYRL 1 of qhickBrhaspasseds YASBERYcn amount
water is discharged to an outside of" a system [0013]

of a cRegMicQus|s1dtisndiddl g p@hg has heeneselod @ Memmersing

for exanple, around 1000 tines, but in the present

the sb&PYeALIYh remSPALLEOR devige 8ﬂé§hP£§C§@lqurlon ma be
controlling a chem cal solution-injecCting punp 7 at

perfoﬁﬂé@%§ & SH M 1o Gake i.nd Boaddistd prrapartad rw%ﬂ*]er side
his, a device 9 for nonitoring an anmoni c nitrogen

to a fQQEQ%Pdef aiioR bh MEAanerhheat ednwal 5 dSsP) aeRddiluting
and the control device 8 changes a dilution rate

a higlStBECARLREONL dbd{egeny @&@ﬁwlaié 0d TRASYREd rBYr water
the nmonitoring device 9 .

is used. As a procedure, flrst, a hlgh concentration sodium
hypochlorite solution is injected 1into 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 tc be, for

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



Currently, a device can directly and automatically

measure a concentration of a sodi um hypochlorite

sol ution used in backwashi ng has not been devel oped

yet, however, a device for automatically measuring

amoni ¢ nitrogen concentration water has al ready been

devel oped and sold, for exanple, as a trade nane of

automati c ammoni umion nonitors (Mdel AWNA-101/102)
contrgﬁo@éﬂgﬂéyﬁ fédplgE%@ ﬁgkaﬂ@@@f@l@ﬁhbo%e%hemical

concentration in menbrane-treated water is nonitored
solut 286 :When {18y CONGENYT &tj-an J &) high, 1SAGEIIRE rate . Tn

chlorine in sodi um hypochlorite easily reacts with
addit@BADNLE ARt FRGEN:L QDT 9duce; chl oram nes,: Lhe; o Anmonic

device 8 is set to reduce a dilution rate to iIhcrease

nitro8cfORCetd At 0n; 0f $adiumdnmachl pLiteqi §kackwashing ceq,

wat er as shown in Fig.2. Conversely, when an anmonic

and tHEtE%%%Qxﬁpnﬁ§@£5@t%onchﬁng%@bQ§Q§ffﬁ€§Eﬁdrﬁ@%ehéf%g an
low, by increasing a dilutifon rate, a concentration

ammon®F $Q@LWH Y ROSHLORELE riin PagkyashiAgpvat Bhel Sionitoring
reduced and consunption of sodium hypochlorite is
devicsuppressed in order to reduce the running cost.
[ 0015] Asa result, even when an anount of free
[oc14¢hlorine in sodium hypochlorite to be used to produce
chl oram nes varies in water quality of

MRIDFaner i T eat ed ol er cdd DEEOreS yPessi RIB dfatically
maintain a free chlorine concentraylon I n backwashi ng

measu%@k?kdﬂﬁgﬂ%gé%ﬁShyofgp§5@ﬁ5m1EQQOEW15¥E§§%%ﬁution used
chem cal washing effects can usually be obtai ned.

in badPRESRY ng hakeGIPHLNASHDI €1 L8R LNt nd kS8 | N A device
transmenbrane pressure difference to stably operate

for aabhsmg%a@aaﬂﬂy%@ggﬁkéﬂ% $nfRner ahl ¥ o8B ramIHt e Of ration

ackwashi ng water to bé used in chem cal washing is

waterah 94NE1L 012 Hd dBSq@v¥oLu® ofnd £@8iNdfor example, as a
accommodat i ng the separation nenbrane and" a chem ca

trade SOhHEl OF 19U @64 PIcPHRROA il 8 STOPPRINEELEL TR dea1
cheni cal washing, and nornal backwashing is performed
AMNA-101prevents @ chedk esh, seludti ondiom LemahnbAg i RSitd® gen
the separation nenbrane 3. [0016] The present

concehP¥8RELANI GaReRB rwhdelyr- apptd e t O & MBHN@NSred and, when
separation systemtargeting sidestreans, industria

the c¥RSEEtWalelon 0ok bagenl eaghicng et er chMbghteSAid sodium

agricultural waste water, |ivestock waste water, '
hypocRogal aenmeng st e- yatar wiand Seavel 8r ni R raddid N thsduce
the af orenentioned water and waste water. anpl es of

chlordfensReCihieC capRldcatdONi systemi Bekudibnge96WaYe dilution
water tertiary treatnment(final sedinentation tank

rate @&fRH@B%aEkﬁﬁiﬂﬁﬂﬁienﬁ?gﬁﬁﬁﬁ?cﬁfoégéﬁhﬂrhgﬁﬁﬁﬁﬂ@ﬁ%ite in
and pre-treatnment for seawater desalination RO
backwdBAPRaNQatlO01/d 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.



It is further preferable that a dilution rate is
control |l ed by neasured val ues of COD (chem cal oxygen
demand) and TOC (total organic carbon concentration)
that can be automatically neasured in addition to an
ammoni ¢ nitrogen concentration in nenbrane-treated
water. This is because COD and TOC consune free
chlorine. In this case, the control device 8 may be
[00153perated so that, when a COD or TOC value is high, a
ilution rate is further decreased and, when a COD or

?Egglt éggln \thhlaﬁrg a%Jrﬁ{:%fl §§E%réﬁf{> J_ne 'H'l] sodium

|ncrease hat
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rogen concen I onis’lar ge
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malntéﬂnu% 'fsfr as"%ﬂ?%}ﬁ%r cotn% neé)igf_tmlq a'ﬁ er (e%«roa:)sgl’?ﬂqsswater

om nant € anpunt | ncreases,

appro%%‘%%%ﬁ rl:élll@tghlc“t L8 due.t %ﬁch% %D'HPJHJ? waghing

roge concentrafi on ecorres sSha reover

effecpgscéﬂdﬁglﬁggﬂ uglﬂtgﬁng(&t as 'u%r‘%%réﬁgqe he%n(e%@s&ble

ot assI u blchrona es ( I one-can

to prggeH%e% %%_agel % éng}fggts%remk[%‘prﬁeé% £199é8%ilfference to

wat er In a I Ca Ireat per

stablgicé gggﬂé'%%epgj_[g@Egﬁ%e%r?St W e r?éré{@ﬁgéea amount

ate nto ceram Cc nono rane p

of ba%&é‘sﬂ%:gg%attw it d %é’%ﬁ%’cﬁ Mg &8 §cg|(JioWaslhl tnrgztajl{sogaround

ne- separ at ed er was S ore

1 to %’act g%@oﬂﬂ&é%hﬁ A%ﬂ?r? %&égﬁﬂgga\eﬁklg}mt@le] separation

mashlng punp every nut es

membr YRENL N Was, %%rfn& sfe % &30 é‘HE?ﬁﬁg&ﬁgﬂm Cé""stopped

was hi ng was per m nutes usl

afterstq{é"tcl (@?n O ?'Nﬁ%&:{ll O%Ut&{rpcg nqyrnllapi %%td%ﬁjJ%ng'JT%erformed

hypoch orite so havi ng a concentration

to prlé-ﬁtgg‘eoa”gzhgrél'-cﬂoé‘é%trlo% chedt caknsehytion fake the
separation membrane 3.
[0016]

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

[0017]
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backwashi ng water with a chem cal solution injecting
punp. Upon this chem cal washing, the washing
solution was flown froma filtrate side to a raw

wat er side of the separation nenbrane. And, at a
stage at which the separation nenbrane was i rmersed
in the washing solution, the state thereof was
retained for 2 mnutes. [0019] Since a

dié Yy P@rfﬁ&? ﬂ‘.@éf@%gwl%u@lllé(tfd é?idm.l%t olqopgte 1@controlled

chenical washing effect varied greatly and,
by m@%@ﬂ%a VA1 NG r@b s gf:h%ﬁlrcaa'lswcﬁéﬂed%%%%weand TOC

difference was increased 2 tinmes nore than that of

tota@nof“cggﬁﬂbc ﬁkBBﬁgganﬁgﬂ%%ﬂl%Jﬁ)or{l{gt gggl Ne ah@oﬁ%@cally

cases. To the contrary, according to the present

neasukBY¥ERL OBy 3N AMPYI & NLLERIER: q’&%élgtbgﬁcbﬂtratlon in

menbr ane-treated water was nonitored

membr§ABCENIIALI PN, YBS | NCrEaged ot @ o Lcoﬁwﬁhhlﬂrbgn consume

rate was controlled to be 860 tines and
free GANGENLIALI o Was; £ educed 10 O Vi, adQ{thtTe' @n Al &e

was control'ed to be 1000 times, thereupon,

operafthanigal nwashing. eff cdp was @é@%éié@d angd, seven ‘éﬁ@.@ltlon

an anmmoni C nltrogen concentration in nenbrane treated

rate i’\@tﬁlrﬁ’ﬁékedd@éﬂéﬁ%d%d’\v hn@nda2f8pN b 1@ V8109 is 1ow,
rate of a transnenbrane pressure difference becane

a dilLfaHbyalent @as Conpacedi Wb khe Caﬁ%g%@%lelé%mniﬁ Fig.

nitrogen concentration was usually

3 thalranggeninane pressurend ff:erenceni saa-dihf enence T@C
a pressure difference between a raw water side and

concehtbhtabe skdenghRamerbLangsy /andoay fhsing rﬁges}‘i’g)wﬁ in the
transmenbrane pressure difference is a rate of

graphl ELERSE Ob AL hEaRSMEANLANG  PLeSSMEI &, difd 8HBRSGE 2 nitrogen
Therefore, a | ower rising rate of a transnenbrane

conceﬁ’f@ﬁ%lib% didf flec{ﬁﬁqéewﬂﬁﬁn@ddﬂ'ax;aﬁ@bi§ ephr aﬁ%wever, the
Itration can bée perfornmed for a |long period of

effeci'd@ +tHOOYH pecomes Al A4 U +HNGE AR OKGRYLases, and
substance varied greatly in raw water used,

there PbBYI @%%Irﬁ@eéﬂhﬁm andi huti,Qn Jrat ;s Masqfibxed a;thel%onla
times, the chem cal washing effect varied greatly

nitro@af, cBQ%éﬁEHH%fbnabEb%h%%'éﬁéﬁﬁ%ra fBRBSRRITr afes has
pressure difference greatly differed in sone cases

indic®ebpaensthg é@mﬁs%t‘éﬂﬁr&n e%r%@@ér@f()%w%%cﬁwltla’831um

and t he case ere a TOO concentration was 8ng/L
blchréﬁgtegnth®36raCCQﬁQ'@Qﬂwéﬂfﬁh@r@§§nbe'G%%@”éH1aaﬂOD

anmoni ¢ n|trogen concentration and a TOO
indic&pReentration in nmenbrane-treated water were

nmonitored, a dilution rate was changed as descri bed
[Exam@Po¥g in response to variations in an ammmonic

ni trogen concentration and, when a TOO concentration
roolsgwas increased to 8ng/L, a dllutlon rate was

controlled to be 830 tines and, when the

coRGeM rat i é)nb%_%@%éqeokﬁ@a@ﬂgms tard [#+ Qe FALeming

was controlled to be 1000 tines, thereby, the
activ&heq §§ud§‘@59t89t%feﬁq%cbf"‘@%w%'g%bba'a*té%dwaghglrculated into

aforenentioned dilution rate i's one exanpl e of
a cerafiildbhbAB1iateacMeednthgNa8Rd outside the tank, to perform

a cross flow filtration. The membrane-separated water was

stored in a treated water tank, backwashing was performed with
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ammoni ¢ nitrogen concentrati on was constant as
Ong-NIL. As a result, even when a TOC concentrati on
vari ed between 6ng/L and 8ny/L, a rising rate of a
transmenbrane pressure difference becane equival ent
as conpared with the case where a TOC concentrati on
was usually 6ng/ L. [0021] , According to the
present invention, even when the operation condition,

a bacﬁ#gghﬁﬁ Eh@J%%e id%ﬁy sgaggdaggeﬁﬁcal washing was
tF

coaggul on m xi ng tank placed at pretreatnent stage

perfo?ﬁe@ é@@@gaﬂb@nmﬂﬁﬂgggne ﬁa&hgﬁickglgggﬁ., %%%?%Q@%ormed

0 operate nenbrane filtration sta mor eover,

for 2gﬁggﬁgg%in f%&t?cﬁgsﬁgnge@ﬁ§ﬂ¥$ﬁhn@%%ﬁ@ @@.aggﬂﬂking by

odi um hypochlorite to be used reasonable.

injec%%%%m§éodiuﬂlhﬁhﬁﬁ%ﬂ%ﬁﬁ%@gs @£QDQ%N%V§ %?E@BEQﬂtration

rane usi ng ng water obtal ne uting a

of 13§@6bumg!1m°@h'@EJJESd.S%UTai UL M1 b reoBr ane iy ealed ;g

water, 1s that a nonitoring an anmoni ¢ nitrogen

zent ' | I < = :
backwSORGEY m&ggmrah@@e%ﬁecéjf'%?@gk&y@aﬁmﬁh fpég%ﬂ ng pump. Upon

adjusting a dilution rate o

this éﬂéﬂﬁbgﬁ W&gﬂﬁhépetﬁgnﬁggh&%g(E%fﬁ%§gﬂe§as flown from a

filtrate side to a raw water side of the separation membrane.
And, at a stage at which the separation membrane was immersed
in the washing scluticn, the state thereof was retained for 2
minutes.

[CG019]

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
concentraticn ¢f Omg-N/L in some cases. To the contrary,
according te 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
controlled to be 860 times and, when the concentration was
reduced to Omg-N/L, a diluticn rate was controlled to be 1000
times, tThereupon, the chemical washing effect was stabilized
and, even when an ammonic nitrogen concentraticn in
membrane-treated water varied between Omg-N/L and 2mg-N/L, a

rising rate cf a transmembrane pressure difference became

12



2. The washing nethod for a separation nenbrane
defined in the claim1, when an ammoni ¢ nitrogen
concentration in nmenbrane-treated water is high, a
dilution rate is reduced to increase a sodi um

hypochl orite concentration in washi ng water and,
conversely, when an ammoni ¢ nitrogen concentration in
menbrane-treated water is low, a dilution rate is

equ1véﬂ%h%a%dcéﬁpé%%‘ac%1%&9@1‘@“%%@9%@1@ tnear_lr_trhnonlc nitrogen

concentration i n wash I ng wat er. . e mashlng

conceﬂ%EEQq JrOfy s SEPRE 8t Lopaempnane defined, i, chabMlessure

is that a total organic carbon concentration

dlffeEQE%h% WHLh FaR Qpmnic, nit P@@Quf@néi?g%%%rﬁ% ltween a

nbrane-treated water are asured ution

raw wa{@é@ Hfq@ lumynochl ord { g. SOf Ul Qi S,,8d) %Sﬁcﬁda rising

u5|ng a total organic carbon concentration t oget

rate o"ﬁ éhcxaa{hsﬁ}ﬁ@iﬁﬂkgn@ %f@ggﬂr%ocﬁ‘fﬁf’ékéh'c%nlE%a%’c@dof increase

he washi ng net a separation nenbrane
of a QEBhE%%rdkﬁaq{B’ ORes0h rEnQiRIACad Bg. Cl 8 OB kS rbhaty alyer

adjustment of a dilution rate of a sodi um

rlsln8YQ9@@h9f%¥%f%ﬂéﬁéﬁ@réﬁep?%%@%@%prﬂl@@@ﬂéH&éﬂ%dﬂk that

anount of sodi um hypochl e to be infjected wth a

stabl&hﬁ@hﬁ@hn@okgﬁEQQﬂgﬂ§ﬁngaﬁ%@@ erformed5fo§h% W%%@'@%rlod
met hod of a separation nenbrane defined in any one

of tihde preceding clains is that a free chlorine
concentration in backwashing water is retained
[cozofonstant by adjusting a dilution rate. 6. The
washi ng net hod of a separation nmenbrane defined in

any 208 afort he ipfeceq) BQg%'r@d@dH%t%r@éé@%é&%‘ﬂéﬁtly in
hypochlorite concentration is in a range of 20

raw wa@9PMBhbs, previoukl A WASHhNg ABtNPA FOLRe was fixed at
separation menmbrane i's, after stopping a chem ca

1000 tSQddH %éj%%'e&&ma&%?eéfpé& L POL® reatly and, for
backmashlng wi th nmenbrane-treated water, after a

exampﬁ@?aéaﬁigﬂnﬂeFQE@n§f|5 ﬂ@%ﬁ%%é%bﬁiﬁéﬁ@f@@gu§§ difference
defined in any one of the precedi ng clains.

greatly differed in some cases between the case where a TOC
concentration was 6mg/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 variaticons in an
ammonic nitrogen concentration and, when a TOC cencentration
was increased to 8mg/L, a dilution rate was contrcolled to be
830 times and, when the concentration was reduced to é6mg/L, a
dilution rate was contreclled 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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8. - A washi ng apparatus of a separation nenbrane
conprising a separation nenbrane, a backwashi ng punp
for driving nmenbrane-treated water on a filtrate side
of the separation nenbrane, a chem cal solution tank
for stroring a sodium hypochlorite solution, a

chem cal solution dosing punp for injecting a sodi um
hypochl orite solution in the chem cal solution tank

ammonﬁ%tﬂi Q%ﬁﬁ@?@d%ké@%?étﬁ%ndhﬁ%t%Jﬂstfh@%%iQﬁm%QN/L. As a
nmonitoring an anmoni ¢ nitrogen concentration |

resul%?”@%@ﬁeWBéﬁaéeFOC concentration varied between omg/L and

8mg/L, a rising rate of a transmembrane pressure difference

became equivalent as compared with the case where a TOC

concentration was usually 6mg/L.

[0021]

, According to the present invention, even when the
operation conditicn, such as a biclogical treatment tank and
an ccaggulation mixing tank placed at pretreatment stage of
a separation membrane varies, it becomes possible to operate
membrane 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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wat er, sol ution dosing concentration a dilution rate.
9. - The washi ng apparatus of a separation nenbrane
stated in the claim8, wherein the control apparatus
has the function of adjusting a dilution rate so that
when an amoni ¢ nitrogen concentration is high, a
dilution rate i s decreased, and, conversely, when an
anmoni ¢ nitrogen concentration in nenbrane-treated
Claisat:er is low, a dilution rate is increased.

10. The washi ng apparatus of a separation nenbrane o
staref i Hethen€l aPREBO®r 9T wher EFR2FRBICRpal@lpPBANe using

washTBEDr aRecis apranged abler qihar$hgoeaof saqhuRl ogiabniorite
: tréatnment .tank or a coagul ation nmixing tank. _ -
~solufjon The tha Jryaapparastied owagesepdrsat Foat menbranetoring an

tated i ai Q._wher ei e LLQN
sunc L0 S8 P D 000 DRI cacor, an
adjupemhgare dadetdbna mereanic€. a sodium hypochlorite solution

using the concentration measures.

2. The washing method for a separation membrane defined
in the c¢laim 1, when an ammonic nitrogen concentration in
menbrane-treated waterd is high, a dilution rate is reduced to
increase a sodium hypochlorite concentration in washing water
and, conversely, when an ammonic nitrogen concentration in
membrane-treated water is low, = dilution rate is 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 concentrétion in membrane-
treated water are measured, and a dilution .rate of a sodium
hypochlorite solution is adjusted using a totél'prganic carbon

concentration together with an ammonic nitrogen concentration

measured.

4. The washing method of a separation membrane defined
in any one of the preceding claims is that an adjustmenf of a
dilution réte of a sodium hypdchlorité solution is performed by
controlling an amount of sodium hypbchlorite to be injected with

a chemical solution desing pump.
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WASHI NG METHOD AND APPARATUS OF SEPARATI ON MENMBRANE
Abstract of the disclosure When a separation nenbrane
(3) is washed with a chem cal solution that is a

sodi um hypochl orite sol ution, which has a high
concentration, diluted wth nenbrane treated water
‘stored in a chemcal solution tank (6), an ammonic
nitrogen concentration in nmenbrane-treated water is

nmosi t !Dhéd wiSHing maethoedi ngk devi e i)t icandnamseits Oldefined
devi ce g controls a chem cal  sol ution dosing_punp
in 2By Q&EngCt hdhContERTF Rt DN Chedlar dF byt he 3defFee chlorine

conckBrrheisd ush apdbkiiiomd atcetherngby ree¥ e ebnstant by
wat er qual ity of menbrane-treated water varies, a

adjugbthum IigeEhPBr fate-concentration in backmashlng
water can be retai ned constant, and fluctuation in

the chem cal washing effect can be prevented. Fig. 1
6. The washing method of a separation membrane defined

in any one of the preceding" claims in a diluted sodium

‘hypochlorite concentration is in a range of 20 to 1000mg/L.

7. A washing method for a separation membrane is, after
'stopping a chemical solution dosing pump, and performing normal
backwashing with membrane-treated water, 'after, a separation ‘
membrane is washed by the method as defined in any one of the

‘preceding claims.

8.-A washing apparatus of a 'sepération 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.'sodiﬁm
hypochlorite solution, a chemical solution ddsing pump for
injecting a -.sodium hypochlorite solution in the chemical
solution tank into backwashing water to dilute it, a device for
monitoring an ammbnic nitrogen concentration in membrane¥treated
water, and a control device for controlling the chemically
..s0lution dosing pump using én ammonic nitrogen
concentratlon measured with the monltorlng' device to adjust

a dllutlon rate.
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9. The washing apparatus of a separation membrane stated in
the claim 8, wherein the control Iapparatus has the function of
adjusting a dilution rate so that when an ammonic nitrogen
concentration is high} a dilution rate is decreased, and,
conversely, when an amﬁoﬁib nitrogen_concentration in membrane-—

treated water is low, a dilution rate is increased.

10. The washing apparatus o0f a separation membrane
stated in the claim 8 or 9, wherein the séparation membrane is
arranged after the stage of a biological treatment tank or a

coagulation mixing tank.

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

monolith-type MF membrane or UF membrane made of a ceramic.
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WASHING METHOD AND APPARATUS OF SEPARATION MEMBRANE
Abstract of the disclosure

When a separation membrane (3) 1s washed with a chemical solution
that 1s a sodium hypochlorite solution, which has a high
concentration, diluted with membrane treated water stered in a
chemical seoluticon tank (6), an ammonic nitrogen concentration in
membrane-treated water 1is monitored with a monitoring device
(9}, and a contreocl device (8) <controls a chemical solution
dosing pump (7) using the concentration measured by the device
{9) to adjust a dilution rate. Thereby, even when water quality of
membrane-treated water varies, a scdium hypochlorite
concentration in backwashing water can be retained constant, and

fluctuation in the chemical washing effect can be prevented.

Fig. 1
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