SPECI FI CATION Water-treating mcrobicide, water
treatnment net hod and water treatnent apparatus
Technical Field: The present invention relates to a
water- treating mcrobicide, a water treatnent nethod
and a water treatnment aymatrearrofackground Art:
- Menbrane separation techniques are used in w de areas:
Watexhtreatidus anipnebbnide, seabere rtzegatngnde kinghhodt end wat_ er
géoductlon of nmedical and industrial pure water and
tr TT%R)rQPR&ﬁQQqS i ndustrial wastewater treatment and
redip@fd 1@, | n such nmenmbrane separation, the
‘ contan1nat|on of the separation device caused by
m crHebpBesdpBingehfofuRildtes0fo b tdt-aired ing microbicide,
- perneating water, and furthernore pronotes the growh
a witen chispdment medhodnigndne yatpactreatmenheapparatus.

epos n of microbes and their netabolites on the
Ba $k§ﬁﬂ9ﬁd;i Hirf ace, to Iomer the permeability and
sep rlah@’sg aI:QE:L qu T§ h@eﬁhgﬁewJ%&é'QPéas such
ods

pro varil ous net sterillzing

as rr&ﬁbaimmnﬂr@m géaﬁlavefeaﬁﬂe bﬁraeamsndma&a& productlon of
enerally, a mcrobicide is constantly or -

me Jrﬁae?r andt trdustaipiedure wasereantl yldwapuresgatee, industrial

waghebfaiici geaRRonh dRbus 9% \ EBARBFERt i o ingPuch membrane

'seﬂea{tqtdnon tha égfi*@&nix@a@f@h%&? tha %QBS%HEE.@B' @8vPEe kedused by
to 50 ppm Furthernore, an effective sterilization

' migvetdesd impainditie beatieypehshecobthingd peamedtiangawladeer, and
to lower the pHof the liquid fed to the nmenbrane
fu%té’p%i"ﬁ’( |eo?r‘~”‘6@?/‘?% thegrow P@é%m#@% SB %@P'B'Béﬂne surface

.-and( EE& %%#%é%. éonfoéysf }np_grgggﬁ%%do %h%lr me E’gi%@g rﬁ the me[mbrane

separ atl evice, usu r03| esi sta
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Of_Su|fUI‘IC or the IiKke raises the acidity,
To siviedé thesmatlcguespnorul@ntsmvarmonssmerthm@sg|iur citertidizing

Pour bai x diagram_ the piping is liable to
thee Jpemhrare |PRATAMERR \IRFEC] MRCACPEPRYSEE. I%Wil grapgally, a

mlc%ro%liﬂﬁg is constantly or intermittently added to the feed liquid.
As the microbicide, most generally a chlorine-based microbicide
advantageous in view of price and operation is added to achieve
a concentration of 0.1 to 50 ppm. Furthermore, an effective
sterilization method, in which less expensive sulfuric acid is added
to lower the pH of the liquid fed to the membrane separatioh device
to 4 or less, is also developed (EP1031372A). As the piping of the
membrane separation device, usually a corrosion resistant metal
such as stainless steel is used, but if the addition of sulfuric
acid_ or the like raises the acidity, since the metal 'goes intd the
corrosion region of the Pourbaix diagram, the pipiﬁg isr liable to

be corroded. In a state where the acidity is low, there are such




1 problens that the sterilization frequency nust be

increased and that |longer sterilization tinme i-s

necessary for enhancing the sterilization effect.

Di scl osure of the Invention: The object.of this
above- nentione

_iqnyentign_ jis.to qvercane .the d . |
proPLSHt ok dhe e tari 1 Fanion, £Tegepry, ishigbs increased and
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e ronbpes beRLTLpabrot) GEnANd st RSl H I Unhancing the
stéhkl kbmvinprefifiests, the present invention has the

_follow ng constitutions. (1) A water-treating

Disgltogimre ik theokmviesitdgnan i norganic acid, a
- corrgsion.inhibitor and, a carboxylic ag¢id having 8 or’
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- step of adding an inorganic acid, "a corrosion
walierH thridadringnmhiarodbibody| 46d at ivh ey itkeatfeft h8ERod having a
carbon atons or any of alkali netal salts thereof to a

high qikeridddaitdorngtteehie ment in any steps before a

e a eparat.i on step.in a water treaf nent ocess
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acid to a |iquid undergoi-ng treatnent, to keep the pH
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inhibitor to the |liquid undergoing treatnent, in any
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e 0 usj S rat,i on nbrane. (4) A
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(2)deViveter GO@ERARINSNRImA tABANS cbApraddhiItAl a¥UBOWE adding an
solution containing an inorganic acrd and a corrosion

AinoirghnBict a¢id o aace oS tonrgddgditog ahd eatmehbxydibeadiatl having
8 o&olgggddQEQE{%ﬂ%mﬁ?%gyghgpgfd§¥£gfi metal salts thereof to a
liguid undergoing treatment in any steps before a membrane
' separation step in a water treatment process using a separatibn
membrane.

(3) A water treatment method, comprising the steps of adding an
inorganic acid to a liguid undergoing treatment, to keep the pHV
at 4 or less intermittently, and adding a corrosion inhibitor to
the liquid undergoing treatment, in any steps before a membrane
separation step in a water treatment process using a separation
_membrane. |

(4) Awater treatment apparatus having a membrane separation device,
comprising a means for adding an agueous solution containihg an

inorganic acid and a corrosion inhibitor to a liquid undergoing

treatment to be fed to said membrane separation device.




2 (5) A water treatnent apparatus having a nenbrane
separation device, conprising a neans for feeding an
aqueous sol ution containing an acid and a neans for.
feeding an aqueous sol ution containing a corrosion
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NENBrane & Separ devi ce. crip
confPraWimg aFinQan& £ 6r af SEdRTR EC 2818VuBIs8NE¥ASS ddiftaining an
- water treatnent apparatus of this invention. Meanings
acigt andimlmednsafer Eaedikrgdeni aguedubi guildtfiead contpi8ing a
pre-treatnent device 4 internediate |ayer and safety
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chunp 8 post-treat ment devi ce The Best
seﬁéﬁ?ﬁTé %g?rylng out the Invention: In the present

Bra.leEVﬁ@stEpt%hebft tRat gpayingfers to a process such:
as the desalting, separation or desalination of
seaRéger lois brachesativtdrawinodlsiwiorg dfhe nddetr txeatment
pure water or ultrapure water, industrial wastewater
app?FQ&PﬁeﬂF tBiFatBYERRI®R: concentration in the food
Meahﬁﬂ#§t5¥ S9ﬁPBE%overy of valuable materials from
Cwa

ewat er his invention, a nmenbrane separation
device refffer tinhttakd @QdvEaRe in which a l'iquid
undergoing treatnent is supplied to a nenbrane nodul e
under pr esisntid fidegh fump separation into a permeating
|IQ€Id and a concentrate f.or the purpose of fresh

TGN CENEFEt i on or separation, etc.
Exagpl es'lrﬂ_feztnté%late layer and safety filter

5 booster pump

6 membrane separation device
7 ligquid feed pump

8 post-treatment device

The Best Modes for Carrying out the Invention:

| In the present invention, water trea.tm_ent; refers'to a process
such as the desalting, separation or desalin_ation of seawater or
brackish water, production of industrial pure water or ultrapure
water, industrial wastewater treatmer_it . separation or
concentration in the food industry, or récovery of wvaluable
materials from wastewater,

In this invention, a membrane separation device refers to a
devicé, in which a liquid undergoing treatment is supplied to a
meinbrane module under pres'surization for separation into a
permeating liquid and a concéntrate ‘for. the purpose of fresh Wéter
generation, concentration or separation, etc. Examples of the

" membrane module include a reverse osmosis membrane module,




menbr ane nodul e i nclude a reverse osnosi s nenbrane .
nmodule, 3 ultrafiltration nmenbrane nodul e,
mcrofiltrati on nenbrane nodule, etc. The nenbrane
"~ separation devices can be- C|aSSIerd into a reverse
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osnosi s nmenbrane deévi ce prefera Iy used 1n
revensENbisOosis mlembrabe tdxel@y as taafaldrpkeonfnéRNEASE device
osnosi s nenbrane device usually consists of a reverse
an%moéflﬁé‘-mt&ﬁé mgmprane, dpréssurvairiseln yeference to the

The li.quid undergoing treatnent to be fed
meﬁﬁfg%ﬁe é@&FSSSSQHDSiS nenbrane devi ce usual |y
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reducing agent and pHregulator S pretreateé

' inventieand sofdeceadgbled ibelow et tdr I’@:anﬁl’éd. f ial toeAtdr@R, osmosis
polishing filtration, active carbon treatnent,

membranss deVAse] HiFuaklyr SONSLEAS| Of, asafevey sk [qsmosis membrane

A B T Bt S A e
tre9@avatefo ive Faliers itheaPdveeRarAlfshid nefbPahL! &%}1%&\ usually

etc. in a settling basin, and a m crobiclide suc
con@hhumqhamxcaﬂkkmbhasuhmlsebbhcmgebmmagdmmnt reducing agent
sterilization. successi on, a coagul ant such as

and; p regriatee: oﬁm%o}‘;/aw BTRIReat A MYd @ean s, @fe ¢oaghdation,
f t {
sor§2iL| LAl L0ELactaht| Shalhyp B EELLRLE bgave carbon

trefthébt] C AtbdofitfatidR, DeuliedarYWiteridnis E8fetf rfiiter
redu0|ng agent such as sodium hydrogensulfite is
rermgdtion o etaziuc befoder babng fidik imiter thecdeleicand Forhexample,
ermeated safety filter. Then the filtrate

. i d .
in F@S"F%éjéeﬁ %pq’ﬂa&%%%l*b’yn% ReghabpELS Fakem AP anfiseparated
:Eroxh %&@J_éfé/ser FTLHSIRS Esseg@{?ﬁg ﬁju'a%d I_IOV\I?.\é:%oblc::l.de such

hese pretreatmsnts are se requir
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etc. The reverse osnosis nenbrane refers to a
Sl.lC(g%EiﬁlCHE,r ndapgpagulant such as J.:pon chloride or polyaluminum
chloride is added, and sand filtration is carried out. The filtrate
is Stbred in a storage tank and adjusted in pH using sulfuric acid,
e_tc. . to be fed. While it is fed, a reducing agent such as sodium
hydrogensulfite is added to reduce and remove the microbicide, and
the residue .is permeated safety £filter. Then the filtrate is raised
in pressure by a high-pressure pump and fed into a reverse osmosis
membrane module. However, these pre-treatments are selected aé
' requiréd, depending on the liquid to be t:r:_eated, application, etc.
The reverse osmosis membrane refers to a .semi-permeable

‘membrane that allows a component in the liquid such as a solvent

to permeate but does not allow the other components to permeate.



menbrane that allows a conponent in the |liquid such as
a solvent to perneate but does not allow the other
. _conponents to perneate. 4 The materials generally
used as the reverse osnpsis menbr ane i nclude high
cula nater I.s such as .cellul ose acetate

Th%&??xﬁﬁé FPEFalINEeq 3 e EPLCT R0 PSPAs dE MegihFane include
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stiHaEre ffeithe) mepbrare netienacans, tfmmtamnéeothmasmetrlc

i de nd.,a conposite nenbrane consistin sai d
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£ird) %1% B?E?ﬁh%h.yf fﬁt%gagih%girg o ra¥§5 é?efc%nse layer
thé forn1o e reverse 0osSnobsi S nmenvbrane, there

intiwothewdnitheme oFHowarasthd loaheresidananded @omH&Eﬂlté}membrane
it is preferred that the nmenbrane thickness of holl ow
COITSulﬁetereﬁﬁr gadd eFympetrienbiimeand a 1veyy tioin amfijive layer
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For@s YdFBERL CreJBEDE aB%mb% iR" ffiSthe ,ANh &S Baf gﬁgiigﬁ fiber

menbrane, it is preferred that a Substrate su as a
memboragesf, aflat, mémbtdmes, fetly i Cc Usthial@f- WOVES prlefidr®ad that the

etc. is used as a support. However, the nethod of the
mempradenthiahants o ded Lo fideT membpareser cﬁlqm@embrane is

mat I str ct d formof the reverse osnos
10 [ Foa e ads HBpF 2R, SUtRY SJaRpteZegr Fip: BLlow fiver
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menbrane is further nore effective.
structure and form of the reverse osmosis membrane, and is effective
in every case.

Typical examples of the reverse osmosis membrane include a
cellulose acetate or polyam1de -based asymmetric membrane, and a
-composite membrane hav:.ng a polyamide- or polyurea-based active
layer. Among them, a cellulose acetate-based asymmetric membrane
| and a poljramide—baséd composite membrane are especially effective
for the method of 1_:his invention, and an aromatic polyamide-based
composite membrane is further more effective.

A reverse osmosis membrane module is a product formed for

actually using the above-mentioned reverse osmosis membrane. In

the case where the reverse osmosis membrane is formed as a flat




A reverse osnosi s nmenbrane nodule is a product forned
for actually using the above-nentioned reverse '
osnosi s nmenbrane. In the case where the reverse
osnosis nmenbrane is formed as a flat 5 nmenbrane, it
i ngtal in_a | ar _or
meﬁﬁﬂ?ggand raﬁggno ﬁleig ﬁgi}ﬁath NcaBe SPLRBLYoutubular or
plﬁt@eéndmfﬂrﬁé‘%dulfeheé{nérﬁ RHBA L5k @ﬁdhbﬂ.@&ﬁlfi%ﬂ hefbranes,
nodul e. The 'present invention can be applied _
they regspbuniledoind Hesdaddes!t it i modslefl. rEvepa@sent invention
osnosi s nenhranes. The operation pressure of a reverse

capshfs F‘?Pﬂ‘éﬁﬂr diTegdgctdve o5, khasy ¢onstitumgons of jreverse
and can be selected as required,
OSlJc}{g%én I ng onr?eﬁe liquid to be treated, operation
met o opBlétibl pREsSESE MWNE Befe S8 Wdnyh Y h@mﬂrhﬁ&’ device
osnotic pressure such as brackish water is going t

is pesualdat ey & hmampeviode 0.4 Hfar 4bed5 HPaa aﬂaabanebg selected
ressure, and in the case where seawater or -’

-1 ow
as FREHATPH aldARERRG & the Yol te hfetrp@‘a@@d ©Heratgon method,
erat t 158
ettgfe gr?g%%t Pﬁggoapé?)a%tgﬁgﬁefnper a uV S&ﬁ‘oﬁlﬁzepressure such

as M&RIkSeh ﬂr&ﬂf@&l SsNgoDE@NE ARV iteR ted, ntﬁer&QG?.chlQQperated
to 100C. If the tenperature is | ower than OC, the

atId(ﬂﬁl@tuwﬁéwgdpwgPraeaunentan@ylnbEhéroas@ whexk i deavater or

er _than 100C, ‘the |iquid under 0| ng treatnment may
indidIan BoRtRUaLeEodE JOORTL e DS qLren thiler bl 1) oPerated at

a ﬁéﬂ%%&%%??yhgg h?f%§¥ﬁ£ée osnosi s menbrane devi ce can

be usua sé I'na range of 5 to 98% However,

t heIpris pregeresl titheHs @nd-aPmMteAPePALEEE CF thYSYeverse

be taken into account in reference to the properties,
OSMOSHSe Memdriapes devd ces st iin @ esswgesodf 0thetd i POE. If the
: undergoi ng treatnent and the concentrate, when the
te“\P@&'&&gFﬁ f% loser Efpn QEanfphe, 1%%%41@“@3§§06P95%¥@ﬂt may

n 0 % sual L

 EROPO F e pAohREMBY 160107 bk it HptetBoidy Weatment
may evaporate.

The recovery of the liquid undergoing treatment in the reverse
osmosis membrane device can be usually selected in a range of 5
to 98%. However, the pre-treatment ‘methods and operatj.on pressure
must be taken into account in reference to the pro;ﬁerties,
concentrations and osmotic pressures of thé liquid undergoing
treatment and the concentrate, when the recovery is set. ¥For
example, in the c¢ase of seawater desalination, a recovery of 10
to 40% is usually sei:, and in the case of highiy efficient device,
a recovery of 40 to 70% is set. In the case of brackish water
desalination or production of ultrapure water, operation can be
made usﬁally at a high recovery of 70% or more, as required at 90

to 95%. The recovery refers to a value obtained by dividing the




a recovery of 40 to 70%is set. In the case of
bracki sh water desalination or production of
ultrapure water, operation can be nade usually at a
hi gh recovery of 70%or nore, as required at 90 to ,
- 950¢ TEe recovery refers to a value obtained by . N
ama%‘% d?hgtthel 1 SrtiNge THheg 6PHGE§Fn€§F‘PﬁéStﬂ%mbrane by
: ‘ | § 4 r : of Jhquihd.
thd SRR, 2T 1IN Aot ] S SHRNEh LS addd 11 ing the
qudfientd BEVEIGE 0SNDSi s nenbrane device mainly consists
of a high-pressure punp and a reverse osSnosi s
mentd anevense | esmosishamenhirgneprdessinee paiply agonsists of a

. gptimum punp can be selected in response to the :
i R RSB PAIBLRBI G HAPTHS PEBOSAS THRPTRRMule. As the

. QSMS] 0 C e e LLqi
1 GETR i °0, PREs pRDSol o Blleckla o presponse
to piel ddrati®n Rarddsiited ofn@dhegab®rgceé eatment. I n the

case where they are disposed in series, a booster
pungsc #heprevarsal pemopbs ik lehe oneeodydeosanshe used, but

., nenbrane nmodules. |In the case of seawater _

1t S BReh R h Lo {7, PLIFOF BT SREH R LasrEled Py parallel
to MR MO RP undeIRR0Y Lt‘_%e‘%%fnleﬁ?. Cafy, bg, Pref s a{ﬂéﬁre they are
. used. I'nthis case, 1t Is preferred to install a

didymaside inp seriket, wacbobbeerepanp ecas Mps i tnst@lEdinetween the

modul es di sposed in series, for raising the pressure
Treverse h@smeghs d MenpxRgei miedykes nentla othe o casy gofpgeavater

cotf 1SR achogh Eat EpAsh BOHL o £ Gl Foaures

disped qu detider gahnget peakaeabiy tse&f f et t1fs e, it is
present invention is large, since the tine during o

preafiercied e ihsdeild anteogbengpimmedietwden stheeptevidrse osmosi
contact with the menbrane nodul es becones | ong.

memprangePpgnées Akspeved s Ferdess ferpFahsingdtheprespure of

enth 18RS PhRRSE, | ITHERS 18 4 1P PSR R0 S et 1
to fHaliddtedf mbhR1BET MBAlHRIréiéHé& dshosis membrane modules are
disposed in series to the ligquid undergoing treatment, the effect
of the present inventioh is large, since the time during which the
liquid undergoing treatment is kept in. contact with the membrane
modules becomes long.

| Furthermore, the reverse osmosis membrane modules can also
be dispoéed in series to the permeating liquid. This is apreferable
method in the case where the guality of the permeating liquid is
'insufficient for use or in the case where it ié intended to recover
the solute in the permeating liquid. In the case where the reverse
osmosis membrane modules' are disposed in series to the permeating
liquid, it is preferred tp install a pump betﬁeen the reverse osmosis

membrane modules, for re-pressurizing the permeating liquid, or



insufficient for use or in the case where it is

intended to recover the solute in the perneating

liquid. In the case where the reverse o0snosis
menbr ane nDduIes are disposed in series to the

IBerneatlng liquid, it is preferred to install a punp
forh APRIFHDGhE PEELSEOBENBERESURRNLR aERe 1ERfMeR SteR for using

' |
end, SEPEERIHE e O 3o kb by hope 8 sapgpation.

Furttfietthorkhen r@i@babegﬂmﬁ&%erwew@ dsidsAls ﬁéﬁ@réx@é modules
menbrane separation. Furthernore in the case where

| aret Hdspesedsinosentés terthrapermediliayg lageid| sposied pneferred

series to the perneatlng liquid, it is preferred to
to jingtall 3N 4 8rde aaaﬂhagd@\ﬁve@ebé?mﬁ& hEhe e¥eveEse osmosis

men®3R3! Sﬁnoci(?i@é 285 £ A Lﬂst%fll | 'Jtz At re“%ex'ré‘ééeer osmosis

reverse osnosi s FAane Hoot vVer Se
membTEBS! RofRMBL ane deV|ce, the portion not perneating

the menbranes out of the |iquid undergoing treatnent

I s Také&heouevagsrse comosits arenkram tdevieyer tike opopbien not

nmenbr ane. . nodul es. The concentrate can_.be used or

PerpRAbiAgataG, MHFPEARCSI QU Be FiR (b HddanoRiag fyeatment
is @Qﬁeﬂt Pﬁ{: ggtgog J&?tlc dr?tﬁlec@%qve s%o OggIOSlS membrane
ate e I qul

partrally or who y circu into

‘moduRgs( gty coniceatiate. cdhehd AislRldMEhrbHi swvdPatoh@an also
L per neat ed the nenbranes can be used, thrown away or
be funthes coaneepimated pymnmhe;r neithodl- at Bek icongenfaate can

[ iquid ynder 0|n tr nent eneral , the
alsp iR dintied 197 of nehd Ef g b ets TRERubum d Lk padergoing
trelffeRt €S W&p@fﬁ%Q{ln& nd Jdlq £RIY qﬂaﬁg pbRRe9PER %ﬂeofﬂembranes
cost, it 1s preferred to recover the energy. e
caneber gisaaBn tiersws ouvagd orb\carraaisof ban RNMigM 1y or wholly
recovery device attached to any desired high-pressure
.Glrﬁ\ah%te%u%ntq the prlraid amdegrgodasy drephaeaier gy by a

2P| el V50 SR SHOVELIC R DREEL) S emrane
devf@éjq{é?ss prlésrs'g%‘goéﬁtaﬁbiredaﬁ@afof heeduSaldans Bﬁgi‘ﬁﬂ.bfn cost,
it is preferred to recover the energy. The energy can be recovered
by means of an energy recovery device attached to any desired
high-pressure pump, but it is preferred to recover the energy by
a special turbine type energj recovery pump installed before or
after a high-pi:essure pump or between modules.

It is' preferred that the treatment capacity of the membrane
separation device used in this invention is 0.5 m® to 1,000,000 m®
as the amount of water treated per day.

Furthermore, in the membrane separation device used in this

invention, it is preferred that the piping in the device has a

- structure with few retaining portions.




separation device used in this inventionis 0.5 nB to
~ 1,000,000 nB as the anmount  of water treated per day.
Furthernore, in the menbrane separation device used in
this invention, it is preferred that the piping in
t he i it h-.few retainin . .
(e SPYhESAR ProSLALEL Yihotld L (S BEALL IR n snorganic
acidVaiM | @NcofFos 16K GBI Loi B a4 e &HMA QAU I )y added to the
inhibitor are intermttently added to the Iiquid

Ligidkrgulengainsntimestrtentbad dub ifed i ilHerwater treatment
treatnent _apparatus. The addition of an inorganic

SPRATRFUS vIR§ ddbbrihet An inawasriqagifgly feTy important in
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especi
renffridlfd iedpediundor 4ai BHe! MEALPBRS - eTNErHH G WY seawater
m crobes are Kkilled is peculiar to each m crobe
as $hecildguidomdscyyping tineattiventcasthefpHEathehichimicrobes are
-k' olj, the lower linmt of pHfor growth is 4.6, but
1151%i BEcPEFPLHARI P eRFkiMicHpba spRcies . orFPpxample, in the

cadE ki AL BT A 2 S5 AR D5K 10 4.0,

rent p

butHakey actesuaid Wwilll tde kimdd &#pdgro8l Agort NRATENgeavater
- is kept at pH 4.0 or less for a certain period of
contpgas many tkiMBOAEoninrebedeashirthey aiélledlled respectively

& &rg%erred at.the pH of the |iquid undergoing .
at bt PEORRLITT ng HAVEViRd guRre L% if thRdliguid undergoing
[ el TR oTA iSa3 , f i )
erefheRt P AP APE IS e JPE, c P RLELE AR Y came,
50 Ther®d snaicpebés cwdbe kiliedor 1thasl pyeretiadttdt the pH
' pH, but in view of preventing the corrosion of
of £Rfi pHenid undergpinmricreatmmrdt @ord@indng espdoabapic acid
and2.0 oL bor e i.s.preferred. ;Furthernore, it is preferred
RaFOERES IR dPTRE HoT a3 GntEr 57Ty MaTR REREerzed gs 3.7
or 2bsk¢Sanal @5pBEEALTY | Plefeltad 1518 4! bfa%égg. ef'%ﬁ&%e is no
‘ agai nst m crobes including aciduric mcrobes. |t the
parpi:bill_;all:_k apmitaist ahe Jaiwed: Dimit loESPH, dulki Yhview of preventing
sterilization

the corrosion of equipment, 1.5 or more is preferred, and especially
2.0 or more is preferred. '
Furthermore, it is preferred that the pH of the liquid
undergoing treatment is 3.0 or less, for presenting a high
sterilization effect against microbes including aciduric microbes.
If the pH is kept constant at 3.0 or less, a high sterilization
eff_ect against all the microbes including aciduric microbes can
. be shown, but the chemical cost for making the feed liquid acidic
_becomes high while 1:1"1e-. effect on .th.e corrosion of piping equipment
threatens to be large. So ,- it is preferred in view of efficient
sterilization, that during ordinary intermittent sterilization,

the pH of the liquid undergoing treatment is kept at as high as




effect against all the -mcrobes including aciduric

m crobes can be shown, but the chem cal cost for

making the feed liquid acidic becones high while the

effect on the corrosion of piping equi pnent threatens

to be large. So, it is preferred in view of efficient
hi%lt%rr Fh?‘ié“t OGP afemoedef Brg o 4 happdithal agaiest the microbes

| h f |
BRI, 3 LUE RO e B AP OEL09,08 0 rcsng
traathtide i8f kdptOat 03 49 Gor ANk d hat aaﬂ’i"baﬁénﬁi?eoﬁ‘ Gﬁ@@ §%er 2 to

still remaining to Iive without being kille

1, ddoyuiishessndér doitegmitteatneherisikeptonmt 3. O or Iess at

a frequency of once per 2 to 1,000 tinmes of
i nt &tnilf tRrRLasRad |t|°zavteﬁmltteil‘élqbraeidenapeanp@ganlc acid and

= chREBBERh R FRIE drdergor M S S ARE SRRty gnoure

thdthdhet PEaPd kO ':':@Fnaﬁ.ﬁf[ﬁ?nfgge rat §HeNcbiBehfBSER{ &U&pt at
is kept at 30%or |less after conpletion of nenbrane

'30%sepa1e$s @fteancdompattibe ofImdnbrementeparaitnbng amd s:hat the
is kept at 15%or less at a frequencg of once per
platg goupporemairing lialfﬁeérlfﬁ ﬂqe@rtt agd4ption Hsamt a frequencY

pl iping r o

of érlg(?éeg? Ig tgg‘) 0%0 er| |za |oenrml |er?stu$$$cgeﬁ'? f’?‘?‘]n indrganic

acifl.at eT£ouRk rﬂ@@le&;ﬁ@t eMinihg QRitRl Ned WoR® tHigan 30%,
followng fornmula. Plate count remaining rate (% =

stefiPizaticourst :Lafsuéflanlelnhg tTe plabe ganind semdiniPyatete (%)

. count before adding the inorganic acid)) X 100 As the
18 Pﬁﬁﬁéﬁﬁgcfﬁ%‘}‘dﬂif’segoﬂ?‘f % F9EG-0on, any of

Plaiﬂﬁdﬁg’ﬁm: o{*éxﬁa dirgg L U(; = C('u ebco%.n%C Iea.q:"’tel:' ]adding the

phospnori ¢ aci ut 1n view o

inoe§anosi &coGpeCtlatdedifft Qfeﬁdile‘ lHddG.ngaQ:h@ h$iorganic acid )}
. preferred. The corrosion inhibitor used in this
x 1Pflvention is inportant for preventing the corrosion

of he mater t r eat ment agparatus and ; ra|S|ngPthe

§| thg: i hrrganis | agd tH@%rFBsF&W% nhPB Bimﬁsedmi_’ of

hydrochlorlc acid, suifuric acid, nitric acud, phosphoric acid,
etc. can be used, but in view of economic aspéct, the use of sulfuric
acid is preferred.

The corrosion inhibitor used in this invention is important
for preventing the corrosion of the water treatmént apparatus and
réising the sterilization effect. As the corrosion inhibitor used
in this invention, a compouhd selected from polycarboxylic' acids.
having at least six carboxylic acid groups in the molecule,
ethylenediaminetetraacetic acid, nitrous acid and their alkali
.metal salts can be preferably used. As the polycarboxylic acid,.
at least one compound selected from polyepoxysuccinic acids
represented by the following general formula {where n is an integer

of 3 or more, and X and Y denote, respectively independently,
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in this invention, a conpound sel ected from
pol ycar boxylic acids. having at |east six carboxylic
acid groups in the nol ecul e,
et hyl'enedi am netetraacetic acid, nitrous acid and
: i lyi [ . a - .
G R ket a Rl Po g3 BhENC RduiffeidSota, ana
mabel € Caeild f 66150 PAlereD GHtS Ber iptiet«aaibdy usemresented by
- the follow ng general fornula (where n is an integer
of 3 or nore, and X and Y denote, respectively

i ndependent | vy, hydrogen or al kal i tal), .
pol yacryi i H49i G raleic B¢ yc acid
copol ynmers can b referably psed. H Jn
COOX COOY As the cqgrrosion inEibitor, a conpound
sel ected from pol yepoxysuccihic acids,

et hyl enedi ami net et c a6 @ OYol yacrylic acid and
their alkali nmetal salts is especially preferred.

Si ngce these conpounds have atons with high
el e o HBgdITRAL W cAPRAPELPEen AnFADOUBgensphecked from

. are:Rprefer ent in .
polfRE it o “BE18EG Bl e ot ranrets,  acte.
polyaaiaariy | &cB@i dniis tHSir PALKSI{ EthetialCesitdats Ndbcially

food safety and high corrosion-inhibiting effect. ‘
prefiginyed-y| i c Sdorce | $hespecicamppupdef ehage | mtiomes casidh high
1edhere water ,%reatngnt 'S intended1jnwégoduption of
eLe irr?Einﬁga%é‘Fé ¥ FHED DT | NI F AR AL EFRISR | Hhithe molecule,
the§V 8205 r8PL LA #le M1 10UL 10T 1 Qﬁ@é%ﬁ%ﬁ&h&:?ckg 8608 ace of
on water treatnent conditions such as pH ~an
a meéapderature. So, it is necessary to select polyacrylic

acid having a weight average nol ecul ar wei ght _
sui fEBRE R+ Melyesgvidionacid|is imosir prefergedhaincéeit has

nash o ShBELL SR 2l S0LongRRl ELILLEL8ET  pecece
Polyacrylic acid is especially preferred in the case where water
treatment is intended for production of drinking water.

The optimum range of the weight average molecular weight of
polyacrylic acid depends on water treatment conditions such as pH
and temperature. So, it is necessary to select polyacrylic acid
having awelight average molecular weight suitable for the conditions.
It is preférred that the weight average molecular weight of
polyacrylic acid is in a range of 500 to 10,000, and a more preferred
range is 1,000 to 8,000. If the weight average molecular weight
is less than 500, it is difficult to obtain a sufficient
‘ cbrrosion-iﬁhibiting effect, and if more than 10,000, the storage
stability of the microbicide is likely to be low.

A polyepoxysuccinic acidlor any of alkali metal salts thereof

can be synthesized, for example, according to the following method.
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range is 1,000 to 8,000. tf the weight average

nmol ecul ar weight 1is less than 500, it is difficult to
obtain a sufficient corrosion-inhibiting effect, and
if nore than 10,000, the storage stability of the

a BRiRA8p 4R, sprififell 1BidF bifrgoeRopbePRitd aha also using
SoRUTAISSAtacd SO Ers 850U 18, LIS AIUONER. mhen.
the esmoaymuerichales d supo hgme sz dl WAt Iihat €p&Simy using calcium

catal yst, to make an epoxysuccinate. Then, the

hydpe%idecRs mtcatiad vsd jrean zetkali raquerposedividonsi hg obtain
[ alkili aqueous

jum_hydroxide as a,catalysi in a :
2 BEH TG NG T e BF il Al stpoTimedioa “Soporymer
coll® &t InGCo£l HORO Y B JnPRY WIRIEinCORS 'cﬁébﬂ?mgi‘ congisting
mal ei ¢ acid and an olefin, a copolynmer consisting ,0?
- of mall@iic acid antimeehhy|vitylykthtleret®! eanttd pieferably used.
preferably used. The acid and the corrosion inhibitor
can The agdéPre fheaceryosion tinhitigiinicande gédad separately

o R o e ST R e
apif@Nang: 6aRatbs Ot PELPHE § habrddet cyﬂ%aining both mixed

preparation of a water-treating mcrobicide In
befxehsual i campralso r pdepaired eahlie addedr.i | That ippeparation of a

treatnment. can be carried .out efficiently. It is ]
watgrsthaadd ng, AP e ntt a2 vRRCSf 16h@refergadi c since the
i t [0S iphi bitor iLbn the o
St%ﬁ%£;§%ﬂ¥§a %%ggﬁﬁgggb?gPdggoearfﬁFg ?%ve% ety a

range D§ pr@feRiFedvEaththet okt dat iGsP8e N Nordhnic acid
“the concentration of -.each or either of the acid and

and gRecoproobdani kb bhitor iin whecwalier-508atine mtaratyigcide of

stapilit of the mcrobicide is likely to decline. :

S . | | f
thifh S RBHEHT afFBn 18 2 eRBRIBr OFi tPRr PBR (Weighitd dify 50 wt?
‘res"plé%tﬁ.%rl 3 Of‘f'ﬁm @o‘i‘n%re lt%agggg I)Ea@a?l?%fxpgg]thé}: ¢|3§ the acid
fiecessary to I ncrease the added anount o e 7 :
anavieih e fcozir@atiiondi fih L6 DEb:E Héemod d Hates 64 eihlel #8614 stability
-~ efficiency is likely to decline. :
of the microbicide is likely to decline. If the concentration of
each or either of the acid and the corrosion inhibitor is less than
50 ppm, it is necessary to increase the ‘added amount of the
~water-treating microbicide, and the sterilization efficiency is
likely to decline.
It is prefer:ed that the water used in the water-treating
microbicide of this invention is pure water. If the water used
contains impurities, they may react with the acid or corrosion
inhibitor, to form a precipitate, and the storage stability may
decline. |

Since the mixture consisting of an acid and a corrosion

inhibitor can happen to be poor in storage stability, it is preferred
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It is preferred that the water used in the
. water-treating mcrobicide of this invention is pure
water. |If the water used contains inmpurities, they
may react with the-acid or corrosion inhibitor, to
e stability

tofgfr-m reC| itate, and the sh ¥ ,
dedt SfiBle ¢ habATAdS oSt %ftégﬁﬁg 0 hecMatangtaeating
. m:.&:%l‘i:@éi&m iaRNEDA Q0 ft%?ée%f’ﬁgg fzck to% 3&0%%'515’{1% & damage

stability, 1t Is prefe
to st agpaztaation membianébeonatios waR itieatmettORpphad&tus and
-~ As the storage stabilizer, for decreasing the damage
- fox susiaindpgr ﬁhe st erildizaidoOREERe twad e:ranhoeaztmacld having
sustaining the sterilizatio

t f
8 °e$f fol rg’ &FS?F’&SC OXcPHYh] |ﬁékaéloF‘eFééssﬁéF’boFrhereOf can
‘be %E@%rgbl§rl¥sé}i ahﬁaélhe%wo%fcsaéﬁ& 8 ng fess carbon

preferably used. As f carb IC aC| avi ng
atdmess prarbepedal ©aR, 1past e delsctd £86h aa&tﬁﬁheiae dactic
fromacetic acid, lactic acid, succinic acid,
ackdyr isyqcd nde @Clél-t tpetacig amldrmmtra@l@lcldldlnéumza: acid.

' t.abi |s added, robi ci de. . L
12 BhRER% R S ba AR T pddi mhHeoR RSB 1otan qpptaining
an 9beEedndtARlordd¥icd iARIbiREL @ ﬁnq;e téﬂ@red-rg%agﬂ% FYMa 1long
- range of the concentration of t storage sta izer
periiod lE Veer.- t That opginuar ahngedofdapendon@entida@ion of the
concentrations of the acid and the corrosion inhibitor
StOirﬁ‘gPhétaﬁf'-éF-SBFciLEeth%u‘t’aF‘FrT %r%tm ynispegteiqicte tdepends on

the gg W?gﬂ% :Ir.gltll gr tr%a%ln o%o%g*oggophf_gflgg}.gor in the

miciravgetgen Baﬁ Eﬁ i'§elﬁisué12[‘l&’ %f@f@rﬂ@i &hdt GHd""¥Yncentration
processes, but it is preferred to use the m crobicide

is in a wabhge 0fel0nppt (ralgist) use NP avtsiepar ati on
menprane greatly affected by microbes. The separation
menbRE et athdreatingemiceebliaide of Fh%mumtm&pae@e used

in SELSESE (ORI BRocllll AL O TBIADER: <o oo
thet fidbrbBecide in a water treatment process using a separation
membrane greatly affected by microbes.

The separation membranes that can be used in this invention
- include reverse osmosis membranes, ultrafiltration membranes,
micro_filtréltion membranes, etc., but itr is preferred that the
water-treating microbicide is used in a water treatment process
' using reverse osmosis mémbranes for which a generally used oxidizing
agent such as chlorine cannot be used.

The acid and the corrosion inhibitor can be added separately
to the liquid undefgoing treatment‘ to be fed to the‘water treatment

apparatus, or a water-treating microbicide containing both mixed

beforehand can also prepared and added. The preparation a
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water-treating mcrobicide is used in a water :
treatnent process using reverse osnbsis nenbranes for
whi ch a generally used oxidizing agent such as

chl ori ne cannot be used. .The acid and the corrosion .

j nhi bitor, can be added_ separ at_el tg the liquid .
Wa{iﬁﬁ‘e‘f’@‘iﬂ‘ﬁg‘“—’l rBLFRARICIAR pinf BIVEHCPh d SWRRSTqTeR netince the

-Lreati s crobi ¢i L, Ng
stEEPRIA o Yrdhfiht el ParBloBLE EETOTEALLY
- The 1 eppPdf e thatVeh€halte@attiregdtihg idfdvicide is added
advance i-s preferred, since the sterilization
at 1 sangentreidnobeinad v Wt 4Pf pphetwéight) tics 10 wt% in the
. r%ierred that the water-treating mcrobicide is added
1idpid, UBdeEseing ohreAtEeRtinge of 18P®pMAAdRd gRIfPURS 19F the
. WM 004 It qyibd. u gp4 r nt.. e
mi il shfa o IS990 ! S8 18" e bl ot tbe e
concentAeaSvy ¢ {1 SecidcandORBeNdorirb@ion0finhhi®iderd in the
and the corrosion inhibitor in the mcrobicide, for
migysttdicdideg Bohiatadimdmigl & hdwhosterffbtzatondeffechi ond in this
- cas the storage . stahility of the water-treatin .
casq 'c$88i %F‘a’é?%fg% H&llr’_ef’%l_*fh‘? e tedaddeatdas: mb‘P’g‘P‘PPec-‘Lde may
dedARY, - L §PAHLYG AHLG QRO ERE Bhe 'vﬁa[dﬂe?:f-ﬁﬂ%ﬁhi % Pﬂ&%/%oﬁicide is
'arge | oad acts on the device use or adding the , 7
lanw@irethan €l Wit ,Nh Alaiijeciidad &k ohetREalg)i O nSedptoOmdding
beconmes |arge. This may be an economni c di sadvant age. _
the vaterpiesating migzebipédeatand the anengmiersynpt en becomes
1 adde lnternittentl%. It is refeg&gﬁ t hat the period
LGt | _1ﬁLm?%gPem?Hc CUHEH VAR 398 -kept  added
eachttig_‘r?_ Felrted ’Eﬁe’i‘g‘%_h%fW&&—i&&ﬁ?%ﬁobiﬁg.dkrﬁ added.
the addition frequency is once per day 1o per nonth.
intetrmittpneier r elit t Ds qulesfmtdd tHwengmhd e mEdd tdfortime during
~period of tine and addition frequency, nonitoring the
whigh: the itrrebigide dsokapt ddad eachetimatismgn Berange of 0.5
ne, the variations jn. the plate coupt and
to Fokc BfREs P Criondst et BrfuleeiRi e Je me aay vo
.perQIﬁonrgilf f e&%rh%éhﬁkeﬁéﬁﬁé&' "t addfuatiy 8hahbbidd'9adP€ion period
menbr anes, e :
of time and addition frequency, monitoring the variation in the

amount of water permeating the membrane, the variations in the plate
: Acount and contained organic carbon of the concentrate, the rise
of differential pressure, etc. For sterilizing the membranes, the
membranes can be immersed in an aqueous solution containing an acid
. and a corrosion inhibitor while the water treatment apparatus stops
operation, but the method of adding the water-treat'ing microbicide
" to the liquid undergoing treatment during membrane separation is
efficient and 'preferred. |

| In the water treatment method of this invention, the inorganic
acid and the corrosion inhibitor cén also be added separately to

the liquid undergoing treatment. It is preferred that the amount
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menbranes can be inmersed in an aqueous sol ution
containing an acid and a corrosion inhibitor while

the water treatnment apparatus stops operation, but
t he nmet’hod of adding the water-treating m crobicide

t, L auis r goi r nt_dur | nenbrape . .

o £ U5l UBEESOD  €RTEDL, 0 L BEIRLA BB pment 1

10 tppRt (RiigiE) e rifred AinS viiBWEBE QRerihezL P68  fect, and is
acid and the corrosion inhibitor can al so be added

1 weharatlelsg tio vibe ¢f pichandengoithe toeabstah. prévéstion of
referred that the amount 14 of the inorganic acid
'eq"gj(ﬂi'éeﬂl FUdte a9 BFPd"gnder going treatment is 10 ppm

' ' ' il ' ff d.. .
(o=l B SRR P13 SLLIEPLLED HGEED 0 gscvse

undypAanig @ﬁe@fzmen@ﬁébéﬂ&@bnw s83 tRiFNIMhtrH8 on of the ligquid
preferred anount of the mcrobicide added to the

undenueisg tneatygenhg butedt isnprefgened tencohershlto ensure that

concentration of the liquid undergoing treatnent, but
the t&?s‘?ﬁr r LHIEid cBREEEYOLRY et EgREMERL baasmesH Hfor less

i -I'H'g_gn oi t r,eat 4 or. | gss .
- snd Ry R0 LG O TBRCORERAERoR U B corroson
inhd®itesi en thehilhgtod bRdéfgolddlWban9Gi%ept in a range
treatnment is kept in arange of 0.1 ppmto 1% If the
of OMloppmh&ol L§ui dlfinkhes gil mf thheatlientid bedergeinggheeatment
t han 4, the eriljzation effect can happen to ' .
becgliEh; Riohef, HMeind-e HY FHRFLOHEATh PORPGH ¢ happen to
deci®hBOS! Qi tHUMRIAO! 465 LRUeY iBRM i
eccorrosi on-ri nhibiting e fléc%\ecr?}aleagggﬁﬂ:ﬁga (Swft ?ﬁ?ee corrosion
inh¢batoarys idwéhehzanoent ppih| oth®fcdto LIM-ARHABiting effect
i nhi bitor is higher than 1% the corrosion-preventing
may dgddine-enfld thepcortpirnf Af thaiconcenhumgthen aff the corrosion
inh?ﬁgggrﬁ-.csag.d' %ad1f ant ige. If sulfuric acid is used as
PRI RRPRCACHRER 1f i P PRFEPFOR -PHORERpLRS STf@G (L ends
to BEPEDLoRE OPRLG | R oy e a%a'etco%%&&%%]tf ﬁt.i.\%ﬁﬁvag%agg?
i quid undergoing treatnent. For exanpl e, en pm
of ISehifinrtcaiid imasaddadthe ihopig@nsS £cid chtligzpeferred
- (120C,. 15 m nutes)
to Keep the added amount proportional to the salt concentration
of the liquid undergoing treatment. For example, when 50 ppm of

sulfuric acid was added to a pressure-sterilized (120°C, 15 minutes)
physiological salt solution (salt concentration 0.9 wt%), the pH
dropped to 3.2, but when seawater samples collected at three places
and a commercially available artificial seawater sample (salt
concentration about 3.5 wt%) were pressﬁre—sterilized' (120°C, 15
minutes) and used as liquids undergoing treatment, the pHs of the
liquids undergoing treatment were in a range of 5.0 to 5.8 even
if 100 ppm of sulfuric acid was added. This is considered to be
inainly the effect due to the M alkalinity of seawater. To keep the

pH of seawater at 4 or less, it is usually preferred to add 120
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phyS|oIog|caI salt solution (salt concentration 0.9

wt%, the pH dropped to 3.2, but when seawater
sanpl es collected at three places and a commercial ly
avai l able artificial seawater sanple (salt

concentration about 3.5 wt% were pressure-sterilized
ppy (Xpdohty oFi Maresyt aﬁlalﬁé@ep #cid quidsiareEetRrTRd that the

ood6E3ERL10 595 PG o, bEOLER,00HIRL 1Y aqp g or 100

in RARWOb £ sédkdnbinF @h%éoﬁﬂ&@fb Prievent i6aN6E d&?@.ﬂbxﬁéht such
be mainly the effect due to the Malkalinity o

as spapabgr . Tdokeepreferrpd ofs séMMatppmatort dessess,When the
is usually preferred to add 120 15 8 pm_(wei ght) or '
- congand-raitionstof spliyrdc aqig adgeditq Foe abpme PRRLTYpsEAVater
ampunt, of sul f rlc [ S m
and,pheyeaBepd R RREf RUMkAGF afif< HB0CBPR Epar20 b M ne o
valRielV eRt ’(:H@_P:f. S RIREr 46y t28aPhBhBOwe M spectively 3.2
preferred is OO ppm or |ess. Wien the concentrations

to 03.&ulahdriZz. facikd added t'ﬁhahembovmmt ltlhal iswaesser in the

and artificial seawater sanples were 150 ppm and 200
congeptragdopgHofy guldyrde Pﬁédh GHPdQHuHG§F§6FH5 of the liquid

undfﬁsg%ﬁﬁﬁa%réﬁfcﬁeﬁﬁS&?ﬁl—éé’&éy 3.2 to 3.6 and 2.8 to

e increase in the concentration

of eHbf Ypkemam Ganigle dFH Mt | 8bh&nOfatih | 6fUtHe corrosion
under goi ng treatnent decreases. The opti mumrange of

inhihé tovniretheal igniéfundergodmgotrentmenhidsivends an tife liquid.
| i qui d under goi t reat nent degends on theb %yld to

to e treated anf Withes treaLmRBft COBRUTLPBRS, Fargfyet 0-1

ppm wgi%l?t )OQ'@ iWQE )uélgall Cﬂ"ﬁ)%e'f%rﬁféﬁal | ¥n Wl‘:éfweof %oﬂd?ny and

economny an veni ence of water

thet E6RVERIn &P IR adRr 8réabtgéndioferatidil), appangs ¢drie to 500
preferred. For exanple, in the case where wastewater

pPmwi s Imer g HTef err@dandFor eiamplenc ént Fhei ersofvharsuagipwater

e DAYt LR R e dPFon SR 15 roated
at %Pgékééggfhfg thﬁ% é?olepfélﬂkéfgiréd(gﬂéi %QQEEQHEEQtratlon
of the corrosion inhibitor is in a range of 1 to 100 ppm in the
liquid undergomng treatment.

In this invention, the inorganic acid and the corr051onA
inhibitor can be added at any step before the liquid undergoing
treatment is fed to the membrane separation device. For
sterilization of the membrane separation device, it is preferred
to add them immediately before the membrane separation device.
Furthermore, it is preferred to add the inorganic acid on the
'downstream-éide-of adding the corrosion inhibitor to the liquid
ondergoing treatment, for inhibiting the corrosion of piping.

| It is also a preferred method to add the corrosion inhibitor

simultaneously when the inorganic acid is added. In the case where
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ln'this i nvention, the inorganic acid and the
corrosion inhibitor can be added at any step before .
the liquid undergoing treatnent is fed to the
menbr ane separati on device. For .sterilization of the
. menbr ane separaiion device, it.is preferred to add -
the (COIIURTOn AEBADLASF o1 & THREHRIHS a6 LoRhaighed. 1n view of
SSIhF e to FHRENSRTY Ay inds PRET Bh BF ¢ ; i
R e'ci nor%ani?: acid on trﬁg d%wnstrea% si% etg)feag%ldél%%dtlﬁ%dergomg
. trestmest ds N0 Rixt destsq the |iquid undergoing
treatnment, for inhibiting the corrosion of piping. It
i s diséspraigrratontrbeumibterily Rddctihe dgianganic acid and
i nhibitar si t aneousl.y when the ipgorgani ¢ acid.i )
thd, fhedosion, FRRTLLESED e 12EPRESEErAcHEN tenPBriGR of time
durth§EEH e liho aHEL%f gvalfiﬁdanFntﬂée&bP{‘osf&QnﬂWibieor are
add it only when the pH of the [iqurd undergol ng
kept ealdeEhieach Bifleois|B$Sa ddndes dF ©f.&r ted2t® hours, and that
intermttently add the inorganic acid and the _
the gdfddsion freALBREYis pRCe POt 4B oREY fgpthhe Pedsmreferred

of . ti duri.ng whigch the_ipprganic,acid.and the p
to HIFBHEHY e e FaRLhToR dHBGL BT B S, agdttion
frd@RERyOf Ropitdring RAW SvafiSeid@l int hen@ddidod®t of water
-~ frequency is once per day to per nonth. It is .
penpreaftdnge dhet mewbegnas ¢l yhehheagkathenadih tthe plertieocdcaint and

time and addition frequency, .nonitoring the variation

-containgd ABGRARIGT GRERAN R nddE ngopRenkEABE ancthe t Helse of
. j_ati.ons. i plate caount and ..contained organi c

aseflnefvidiophlsbifel SH6, o ¥ ST R, Fichigies. te
memPrAHee! Ban€hé . iMRErSEE€ 1A Zh NPqhdbudTBIBIAN®h dditaining the

menbr anes can be i mersed in an aqueous sol ution
acidomaihe wprirke ioacinhidnid diheht be thei watemhireatnenvlrpparatus

the water treatnent apparatus stops operation. In the
5tOop5s @PFREFLORhe i norganic acid and the corrosion

i nhibi tor a se at.el h dition.,f u .

of %[ﬁettﬂfnga%gnsg?'%:efdggén&%g\f glah; gr Z‘l%li it t%gg ;%?)%051011
inhiibet6@r eel @Adedniddgadately, the addition frequency of the

inorganic acid can be different from that of the corrosion inhibitor.
- For e:;:ample,‘ the acid can be added for 0.5 to 2.5 hours every other
" day, and the corrosion inhibii:br can be added for the same period
_of time but at a different frequency, say, once per week. Especially
if the corrosion inhibitor is expensive and excellent ib. the
corrosion-inhibiting effect, it is preferred to lower the addition
frequency of the corrosion inhibitor in viéw of -economy, for example, |
to combine the addition of the acid only and the addition of both
~the acid and the corrosion inhibitor.

The water treatment apparatus having a membrane separation
ﬁevice of the present invention consists of, for- example, the

following A to H.
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For exanple, the écid can be added for 0.5 to 2.5
hours every other day, and the corrosion inhibitor
can be-added for the sane period of tinme but at a
different frequency, say, once per week. Especially
A.ldatde 5 Skon. Lohikit ok | xpensi e d excel ] ent ,
ot SO LEL Bl ol B BO0SE 45 708 BUFEH Bfnerootng

tréathoiErad et Water, f 4:00we06aY 19f cdh8i §65 b¥SLRNntake pump,
inhibitor in view of econony, for exanple, to conbine '

chemécalidinjernt bén témuipnehtonlgtcand the addition of both
Epe cid and the corrosion inhibitor. The water )
B. (e R IEN o ey Heo SPmagni cptiheate thephrhekeslevice: These
e ' ion consjists of. .. for '
deffdot e e PLES Aol tB BeRB0 857 Sogoins 1Blhe et to the
meflera e sdphBa ey C@edBke S féhtfﬁhé#fﬂ?dtﬂgdﬁﬁ bded matter,
“treatnment as the raw water, and usually consists of an
emy g bikkee i ductheriteal innflee tliom et wndeegioingt treBtment, and
Pre-treatnent devices conmunicating to the intake

injrek aemerchemicadsic Eohrexannia. Hhe beyidicgsunager gbspgsed in

thd rEaty QR fed to the menbrane separation
devi ce, r removing the suspended matter, enulsified

B- PICuitpilataion fiil tifak ibnqak¢igader goi ng treatment, and

- inject sone chemcals. For exanple, the devices are
B-ZiRddsdd-nion £igdkert ol | owi ng order. B-i Coagul ation
fil.tratiqn devic B-2 Polishing filter An .

an el ation Bevice and & merorH Erafiom davice can also

be GRRaAi3QteRq B%eﬂ-hnghaaﬁ-ﬁf B-1 and B-2. B-3 Chem cal
injecting equipnment for 1 njecting a coagul ant,

B-3ni Cheicalle ingdciténal adquipreint Ceobntaiyediiaie haoagulant,
installed as required to communi cate to the _

- micgiopicifg neHt regyilater. Hab¢ng such functions as water

c. HRBLhEN1aEQ LSk ANGARS A2U26hY 2 {8 etk eate to the

pre—;treatment devices: Having such functions as water quantity
control and water quality buffer action.

D. Fi_lter communicating to the intermediate tank, if it is installed,
or to the pre—freatment devices, if the intermediate tank is not
installed: Having a function of'femoving solid impurities of the
liquid undergoing treatment to be fed to the membrane separation
device. |

E. Membrane separation device: Consisting of a high-pressure pump
and a membrane separation module.

P-lural membrane separation devices can also be installed in
barallel or in seri_es. If they are installed in series, a pump can
be installed between the membrané separation devices for raising
the pressure of the liquid undergoing treatment to be .fed to the

latter membrane separation device.
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D. Filter coomunicating to the internediate tank, if
it isinstalled, or to the pre-treatnent devices, if
~the internediate tank is not- installed: Having a
function of renoving solid inpurities of the Iliquid

der goi ng treat t to be fed to.the nmepbrane .

. S e 4L ces’ RfmPRneaZiBd; 1P, bhe deoTRting water
outSi 881 e mémbi&ls PEBPALYASiBHRievd}E .2 NBHPT @R8mple, the

separation nodul e. Plural nenbrane separation devices
foXlwiales devddasstican ®@ erempaddliedl or in series. |f

they are installed in series, a punp can be installed
F-hdegaai fies ndisiiage as EpackirBnofevPResing rcazh et ity acid
F-#Qf QﬁessuQﬁ1of the |iquid undergoing treatnment to be
i Sy o ThE "M er nenbr ane separation device. 18 F.

F- P ieR-TR e A8 WgC @avERETUNI cating to the perneating

wat er outlet of the nmenbrane separation device. For
G. &oanplteecatirentl dblrboes gcaemircissatciary o ehenptitletdn the raw
F-1 Degasifier: Having a function of renoving carbonic
watgy ¢ide pfcihe membaraem SEPSTERLER| AeViapecthiy FaWde, the
20st -t r.eat t _devices picating to.the outl et
'foﬁggwgﬁé ngicﬁgfg?“s?ﬁee%?mﬁg23#€_ rane separation
G- 1deNiceer . FRbretalRbte, t Reneh QL4 PYEES devices can be
: exenplified. Gi uffer: For exanpl e, a neutralizer
G-2GD2 sbherber ggquégueptent H. Ot hers A wast ewat er

treatnment device, etc. can also be installed as
H. Ofherfed. The water treatment apparatus of this

i nvﬁ%égbvfaﬂfkﬁ@f%a%m Bjr!n&)e\!' é,alelt d ?;%n aalds%si)éeﬂlstalled as

pl ace. Furthernore, "Er S preferre at one or nore
reqi@aeg.f or adding the inorganic acid and the

| ‘The water treatment apparatus of this invention can have a
pump installed at a desired pléce. Furthermore, it is preferred
‘that one or more means for édding the -inorganic acid and the
corrosion inhibitor or their aqueous solutions are installed in
the intéke device A or the pre-treatment devices B or before the
pre-treatment devices B, or before or after the filter bD.
Especially it is prefer:;ed to install the means béfore the membrane
separation device, i.e., before or after the filter D, !

To enhance the effect of this infrention, it is preferred that

the devices used for adding the water-treating microbicide,
inorganic acid and corrosion inh:i.bito;: can be automatically
qontroiled, and are respectively provided with a pump capable of
Aadequately controlling- the injected amount. Furthermore, it is
preferred to install the instruments for measuring the pH values

of the liguid undergoing treatment to be fed and the concentrate,

‘the concentration of the corrosion inhibitor, etc. in the apparatus.
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corrosion inhibitor or their agueous sol utions are
installed in the intake device A or the pre-treatnent
devi ces B or before the pre t r eat ment devices B or
before or after the filter D. -Especially it
r t
MofiBEE o EOaLRSI "the IR AINAE %d?%%?tg{ﬁ?}“?ﬁ@r fgeating
mlJ@oleﬂlsm,e diee ehitees prefdifed BRI BANinktriMent capable of
preferred that the devices used for adding the.
measueing tdmei gy providbicei det; isimureyprefeared that an automatic
corrosion_inhibitqor can be automatically _.control

: co%ﬂl"ﬁ)“a]re‘er Pé%ﬁ&‘:?ﬁ\ﬁé}%/ aBFBWPH%ﬁ %Wt&%ﬂﬁ tglfpggf:@rdqreatment
%%Q/ C torl%l Illsngr%)gg L_g] ect ed am)un: he
er nor e

erréd to install

) nstmu E%nbﬁef@frg@aﬁtﬁt Nthd RRmpdnéaktdess dhe tiEcdrt Gittethtment
undergoing treatnent to be fed and the concentrate,

appaatnonodnthisi m@itatdre suoty asi pipimhidnd Ua,lvescare made of
t he a]rﬁpar at us. Mor eover, to control _the

matefig PP&l’rf‘e&EdF?l'?ﬁl corTRges afr B4 F 1658 obfEitthe liquid
unférgnudgt El%arﬁh%:;l? (g b(ah?%da:l o ﬁ%brtuﬁ‘fzngﬂcﬂp%@ get%Lét a high

isnore preferre

st el JaHa RNl éffaeﬂtcmh s cMtaAniedy hha enéEtect of removing
operation of the water treatnent apparatus as a whole

‘the ssqﬂlcﬁ/iiiedthatpmirm etanralisechhe oh&aiprdonefespgpvent the

t r eat ment atus, of this inyentjon.such
menhd G éew%%gaa$€3 WREHL24RE BEPAFS Shpikerine. eto.
sodi %ﬁyﬁf&ﬁ@gﬁlﬂté 1s4a8 eli%?éth'ef Lbe nlnflﬁ%'ed but since the
ergolng treatnment to be fed Is ﬁept at™ pH
watleastreatinghmistebididatdHOrthef beebeﬁanlbeemb:tm nml used, the
and the effect of renpbving the scale in the piping
amogi @Ifséoﬂéu@bhﬁﬂﬁ@ﬂen%l Hegy epnn thee renankahdy decreased.

detgri oraé cause zi.n ents of ch ,

ot o T 3SR Bhentul PROBEH8SaRMRA as i RECRAGAIRR 10
prelfrelthent! Egeeff@éﬁrvé et &0 19 A0 dRa% s YRGerally
: present invention is used, the anount of sodium

‘useldydr dgerthiel fddse. aan abetr@amndmbl yppecd ascoaviihg a membrane

addition of a chlorine-based mcrobicide in a
- separation device, a chlorine-based microbicide is continuously
6':r: intermittently injected, for example, in any step of said devices
A to D. This method can almost perfectly sterilize the liquid
undergoing treatment to be fed unless any resistant strain emerges.
A chlorine-based microbicide can chemically deteriorate a reverse
- osmosis membrane, and to prevent it, a reducin§ agent such as sodium
“hydrogensulfite is generally édded immediately before the membrane
separation device. However, in the liquid undergoing treatment.
remaining after reducing and removing chldrine by a reducing agent,
microbes can easily grow. In addition, the microbes are not a

vaﬁriety of microbes existing in the raw seawater before the addition

of the microbicide, but a group of very sorted microbes that may
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pre-treatnent step is effective for sterilization and
is generally wused. In the case of a treatnent

appar atus having a nenbrane separation device, a

chl ori ne-based m crobicide is continuously or

ter ent.l : r in, -
'indslg ev&cgékﬁxk?%e'ﬁg%?%grﬁa od g%r’]f Cal n@g%ls rs)%f@)e%ﬁ f an be
s0lSie’t s Zend heddi €l ofNdEc8AoRdnblBakEBNMikPobecig@d in the
unl ess any resistant strain enmerges. A chlorine-based
premtmegiimendes tamand civeckn jectlisireof @ e dueingagent immediately
osnosi s nenbrane, and to prevent it, a reducing agent .
beforenthe meghrane FoRATRHIIGEVECS 3ry SRErdrty Rt degpectively
- [ hy. b th ar i.0 ' .
1t BT Bty RO S ptholh ARl £05 SR Ve Fof M dfenting the
memdiiafe HedUeipgatieh | emayiiBOpeRFerirag tyar R WH1Eine-based
agent, mcrobes can easily grow. In addition, the
micrpbiclide aseimiected vardeetperofdayi tpopes sict manighs for about
the raw seawat er before the addition of the .
30 mpippgasctfe? BPrs RGuptHRe vely ZFamaRGs drokde Anadity of
| i.nc e ' [ i i=C i st ;
raw?%f\égw%?% reiniu%h'n e esoss% ci%f_ gtkhégggglﬁﬁébn I(# I&ga%tatlon to
theChk@hiifg- basedaddLiPbi thale dnl dlihe Maeld catickBbigtidp, and
. and the injection of a reducing agent imedi ately
congifierdng tdenpoenent ofphavabardmniodning the chdgrane-based

. respectively intermttently. This nethod is als I
micERPLEERDe Hiok® BREVERFFIG & HEPREALTHE 196 a9 hf 2 dRosition
petwbehS tREE] er__q:q.etaQﬁlgngh QY NP ased ﬂé‘h?f&ﬁé C Lsg?arat ion

IS 1Nj ecté once per ay to per SiIX nont hs or abou
dev3Benfiui einhot2vading abeh thlerihe-based emierovbichde. - In

quality of raw seawater, i.e., the existence of
~addifienbein adepia@djoat tonthe timag. ditngsolebiphie tipeadd the
.chlorine:based m crobici .and___consi derjng .t.h '.
wat G A R R HEOREFane gt AT PR AORIToF T REShihg gorrosion
inh{bLEOP £hdlerhd lad1 R Y G o5 W MalebGEUSbAltion to be
agent at a position Detween'the pre-treatnent devices .
fed andthé membrianhanse (seatrdn davideyifier koerihaetnygathengembrane

the chlorine-based mcrobicide.. In addition, in
SepPFRHIAM  PWVEPthe tinmng, it is desirable to add the

- The intermittent chlorine-based microbicide injectionmethod
- to the bre—treatment s'tep like this gives an effect of remarkably
decreasing the treatment cost such és microbicide cost compared
~with the continuous injection of microbicide. This can be achieved.
fbr the first time with the water treatment method of the present
invention using the water-treating microbicide or the acid and the
corrosion inhibitor, and could never be achieved by the conventional
sterilization methodst since the sterilization effect is
insufficient.

'I'he‘water treafment method and apparatus of this invention

can be suitably used for the water treatment with a membrane
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wat er-treating mcrobicide of this invention or to add
the corrosion inhibitor and the acid separately to

t he aqueous solution to be fed to the nenbrane
separation device, for sterilizing the nmenbrane

iC t h .
SRR ARAIBKL C o Rl LV S STLOLLBELPIARD cox vater
resi€ihg pk@cbbbés%ﬁ@ﬁ aandebhechaion W%@ﬂh’a&fer desalination
decreasing the treatnment cost such as ni crobi ci de cost

of Mﬁﬂ#ﬂ-@@ waken ., t brodentionmfs industriied water, production of
m crobi cide. This can be achieved for the first tine

| ulwatprvﬁenga‘m'a{f&r PSS FRHRT nBedycofopnet feddginal pure water,
o103t Byl £ HALEE Pl A LA AathdR e 1B vater.

ron -1 AN never
FurtiHir@ieed BYsbhenC@Reesbhesatratich i bf Zﬁsd;@n ABIAAS the case
since the sterilization effect is insufficient. The
whege eorgradctnenatesiabs, artappdddedy otot hbs |d&®ﬂpmd by

_can he s itably used for the_water treatnent with
conyeniig H@ %%%J’aﬂ%l“?-ﬁﬁo’a%%%‘“es apgr$RATATeY oF tcwf’&é“ated

PP 8RR RASE 85040 AN Bmon.

So,WBher e £ PE@ElE ith sOf nk8AYS6A | B Maige., NMePEUskroni®fthe case
‘ ultrapure water or pure water, production of nedicina
of pyeduqitne drinklimg wateri dhist 1nawtapnvmseran aﬁﬂect that the

- adv nced treatment of  t t.er Fur her

genBREtaaRe o s it oPrthiipralEe [ pHetned” i Ehe® chlorine

ste®i92Bhe; OR %Ehal% Pr&vedtde! ¥ é,%i&e E@f@ﬂ@ﬂﬁ@ﬁe DYthe water
conventi onal oxi di Zi ng m crobl cl des are separ at ed or

treatmerthimetiss oft by sChiviet tandentspeedallyr e6DVASES for the

w t hout being deconposed. = So, the effect of this
progpgehen &f 1113‘1111&%@5 Wamreospemce cemprandgseitiphigh food safety

' roduci n this invention has an effect
onl?hg?n h%gu féﬁ %%ﬁ§ﬁﬂq *hal onet hane produced
Exambigschlorine sterlllzatlon can be prevented. Stil

furthernore, the water t reat ment met hod of this
i NVEis cinventebpecial dgssibed| pafbichh®rly in reference to

examples, but is not limited thereto or thereby.

First of all, the synthesis of the chemical solution used in
the examples is described below.
< Example of synthesizing a polygpoxysuccinate >

An epoxysuccinate was synthesized as described below
accofding to the method@ of Payne, et al. (J. Org. Chem., 24, 54
(1959)}. '

A 2-liter three-neck flask.was charged with 280 g of maleic
anhydride and 428 ml of ultrapure water for diSsolution; To the
aquéous solution, 500 g of 48 wt% potéssium hydroxide aqueous
solution was added dropwise using a dropping fuﬁnel with cooling

to keep the temperature at room temperature. Then, 18.8 g of sodium
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production of drinking water, since conpounds wth

hi gh food safety "~ only can be used for sterilization.
Exanples This invention is described particularly in
reference to exanples, but is not limted thereto or

L0 oo o BP0 HOE GURBEA poronsa

watdBpAe Masy Hhupuiddld @hBOMYRRAXYSHES! %@%ﬁ@@? Afor about 30
_ epoxysucci nate was synt hesi zed as descri be elow
mimeioes diangl 165t eofmdiBhwet 2 of o Paysbum dlydoxi@é. afigous solution
Chem , 24, 54 1959)). A 2-liter three-neck flask was
wag ritp it Roded-g B thileicaseanlifer Edasknvaa 2guigkly cooled
tog{ltra&ire wat.er f?r di ssolution.__To the_ aqueous ,
58t F3% TS50 19 o F eWRSTR M UTD B s 3P LR Ry df oxiTdeRaqhie eaction
misSQlE 438 V&S %‘Ed§€ Y BB% 6156 M R UsOPP) Mg potassium
with cooling to keep the tenperature at room
epaxypErGngte. adheous I Ritgoaf. STHeuaquelidid ¥oQatabe wWas cooled
added, and subsequently 332 g of 35% hydrogen peroxi de :
to [0 tGEReRAtREe AhROScentRa teixtar0hat ,sandr & way poured

: ut s ] an f. 48 wt %.potassi um :
- inE Pl O MEEoneS P b fiod Rl BItATR AR spcured by
f£ilithia® 16ase fokthesblaskonags g%@&éyi&ﬂoéﬁ&yézﬂzd&%é.he

reaction tenperature at 55 to 65C. Then,” the reaction

m xThes, a2 Wepl wousd otk tEBCLlask3Pasriahstresed tvath 10.4 g of
ot assi um epoxysucci nate aqueous sol uti on.

obtain a
theTRatanalols RORTRTCHIRES Gl B9 Ot 851 DhFFARMR MAtAT, and 48
t . ng ure Lnto 1
Wt%ﬁﬁﬁégo ag{g?%%e.l hg‘.ggpér%ddeu%'eg:opégﬁﬁ %F Itot a eep\/\/a%f e aqueous

solsedunedobyo. i | tradtiimdr@, iQA1Alg PF ¥IRALAS BiydFoxide was
epoxysucci nate. Then, a 200 m round bottom fl ask was

-addeflar god widdctli®on] waof cathbe@dobassiatmsfoxEircod naders. In

-and 50 g of ultrapure water, and 48 _w % pot assi um :
SUCREGPIRR dethRF SARTPD MIREHFRsFAPHEOPLPBItT ROoNy EPRerature,

"and the insoluble matter was secured by filtration. A rotary
evaporator was used to remove water at a bath temperature of 40°C,
- to obtain a white solid. |

The moleduiar weight of the obtaiﬁed polyepoxysuccinate was
‘measured by means .of gel permeation chromatography (GPC).
Concretely a sample was prepared at a cbncentration of 200 ppm,
‘and as a standard substance, polyethylene gljcol with a known
molecular weight was used, to draw a calibration curve, for
calculating the molecular weight of the sample. The weight average
| molecular weight of the obtained polyepoxysuccinic acid was Mw =
20900 (n = 100, Mw/Mn = 1.00).

Examples 1 to 3 ' '

Twenty weight percent of sulfuric acid and 0.1 wt% of a

corrosion inhibitor shown in Table 1 were added to pure water
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~solution to 10.3. Furthernore, 0.41 g of cal cium

hydr oxi de was added, and reaction was carried out at
80C for 6 hours. In succession, the reaction m xture
was cool ed . to roon1tenperature and the insoluble

el was ed b r.at i A rotar evapor at o
(ef Bt e Bonaet T e b, Whr Bl Dot EARATR: f cvBFeRtiEeating
nmiéfoWidaid (@vao' ts? SOdt ghnlis rmle%qultaétmﬁi@é@s qf2d Hﬂ. x 30 mm

obt ai ned pol yepoxysucci nate was mneasured by neans of

X ?gethlnbeuathmrSUSﬁ!rlcﬁmalaogr apRyshERCyithCanNoet 829 file on the
npl e was prepared at a concentration of 200

SU%ﬁﬁFeasW%r%t YAgard SHFd apieee Hélt?Et HFPTenkd gT“i}‘EBEeW {§§ing an

u1 Gl WHRnEE GEAER UM R dRiil £t S0TMiBures. and arica

in mtr:g hts£ia WaeeTaFREA L idf M HiciLHAE i I KL Wi 8h seawater
wei ght of the obtai ned pol yepoxysuccinic acid was Mv =
(e128900.q ncond @Ot ivwidvh 1001 . ) om Ex &opl 60 1 times Tireitnobicide

ht percent of sulfuric acid and 0.1 wt% of a
cowgfaatam mwmtoswem 190 0P8 & tstengdaguig (o 1.2),

t | d t t
B 3 Biecgd FSE0N e SRAIEE L oo i bntasners

Saﬁ %ltahﬁiésﬁt §'Eée1 eﬁésﬂi:ﬁ.l“eﬁﬁas( FereMixmdPs8N i théMontainers
made. of SUS316L and polished with a No. 320 file on
onet Hey Qmmfac'@hwer:en\tvaihedswwteh-epw]ﬂomi@rtd ost&ﬁd in an 80°C

m nut es _usi n ultrasoni ¢.,washer,
the&&?ﬁ&ﬁ 180 FPEEBRr O EBn e ol apd T daghafter start of

tr | | I d t t er
Slnt | B e 161 S0 A5l WhECab! JeBORU! e cest
7-pie£:@k50ﬁeﬁ35 wasked GAbRiraivhear Eoit 5 secbadepkeasHil withfacetone

. a testin I| uid. (pH 1.2), and it was placed in each
forpfs sego rp@ﬂyephyné‘nea@dnw&mbﬁﬁ inSg ¢iddgian |g@§sdr1ed

'- t t d th
atndsBRsse B B TS L AT 0.0
mg.! hﬂ&éﬂa%%bs IS £198 £88t Pk AW dpfbinddY HhEbrrect

start of
of adding the corrosion inhibitor was evaluated as described below.

The weight loss in the period from start of immersion to the
4" day (a) and the weight loss in the period from the 4™ day to
7™ day (b) were obtained respectively as follows.
Wéight loss (a) (g/mz) = (Weight of-test piece before immersion -
weight of test piece on the 4™ day)/Surface area of test piece
Weight loss (b) (g/m®) = (Weight of test piece on the 4™ day - Weight
of test piece on the 7™ day)/Surface area of test piece

Then, the ratios of the weight 1oss_es (a) and (b) caused with
the use of corrosion inhibitor to the weight losses (a) and (b)
caused without the use of corrosion inhibitor were obfained

‘respectively as described below.
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~imersion, the test pieces were taken out and wei ghed.
The test pieces were washed with pure water for 5
seconds, washed with acetone for 5 seconds, dried in
air, and weighed in a silica gel-dried at mosphere

woliitdh TS SRR L orortr
oSOV 8 SE4F o) SR R oot

Weidgﬂﬁ.‘Slest(f'tE) pAtied WedGhs!Rids Qb)icayedi @Nthuddef abtﬂrosmn
ay (a) and the weight loss in the period fromthe 4t"

inhdidy ttoas /Wet ghtdbgs$ P )veausasbwithedt usepek coygpgigs inhibitor
foll Vi ht | ht of .t
pi()eg'?@\gsb%Y%Fl ¢ mossef%agh%@f%gﬁ%tom%!g)p’Fi?EJeO %ﬁ‘dt HRe weight
105@ ;tnga@a/ ?&Jﬂ%&t e@?f?gegé 533611&)'%&%# Vﬁ.o%gt rheés ('fH result

st prece on't day - Weight
is %hohﬁSin PrasE: QN t pen 74k dapleSUpbaass ik psliydmatysuccinate
pi ece Then, the ratios of the weight |osses (a) and
is (@bmdwiaish PEShe tetvaspdiunrothnlenedianingtatgaasetate,

‘ osse b caus w t hout the use of
as @GF%USPGH PHﬁW%F%gilﬁe%EAth%? )respectlvely as
Co %&%&IQ%dEQ ggb 44 Weight loss (a) ratio Wi ght
caus wth use of corrosion
[ nhnhl éﬁpéWameht wasscipricdused as tdendrileal dfor Example 1,

corrosion inhibitor W.ight |oss (b ratlo = Wi ght
exdepdstitat nagosgoriion imlkikitepwagsa The result is shown

I.tor caused. Wi t.hou
30 {IS L ontR PRSI U vvee?ﬁag%%r’eréﬁefﬂtthﬂnﬂeanﬁ corrosion
1nh1%§%o§:a) tﬁ@%tﬁl@i‘g 1 vaikghtas | diPkhbat tRo¥B8Sin Examples
enpl oyéd as t wei ght | oss rate. eresult 1is shown
1 tion 3Takbeshow( thathehtabést pitcssiweme corroded heavily.
pol yepoxysucci nate is abbreviated as PES, tetrasodi um
Tabdehy enedi anmi net et r aacet at e, as EDTA and polyacrylic

acid, ag PA") Conparati ve Exanp An ex
carri ed Jout as 8@5‘??’?)&8 1‘61’L'°Exarml e e&'%ﬁfri?ﬁs trate

Exaf}deCP! I gSi on i nhi bi t oyzgwas added. The result i $.8hown

Example 2 o EDTA 0.58
Example 3 ) PA 0.67
Comparative - . !

Nil 1.00
Example 1 ‘

Examples 4 to 7

Sulfuric acid was added to seawater (electric conductivity
100 mS/cm) for adjusting its pH‘ to 1_, and 10 ppm of a corrosion
“inhibitor shown in Table 2 was added to the_ seawater, to prepare
a testing liquid. Test piecés (20 mm X 30 mm x 1 mm) made of SUS304
and polished with a No. 320 file on the surface were washed with
" pure water for 60 minutes using an ultrasonic washer, washed with

‘acetone for 60 minutes, and dried in air. One hundred milliliters
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in Table 1. In this conparative exanple w thout using
any corrosion inhibitor, the weight loss rate was

| arger than those in Exanples 1 to 3, to show that
the test pieces were corroded heavily. Table 1

Cbrr03|on i nhi bitor Weight | gss rate g i %L
47 ey L g batp Bt ediinach §E R E0 il polyethylene
corgg" q‘?e[:.aé ' \é?ldNLthe sggazégéggpé@eél EB@HO &9.%0%& Qe:z.e 1mmersed in

uric acid was a to seawat er ect
th€obdtitainety oh80 byS/¢d. f ornadi qu;s_tyiertwlbaep kdntaliners were
~and 10 ppmof a corrosion inhibitor shown in Table 2
allwmeedddedtandtire as8ai@ ttdermos tptdpackambert et‘s:tri ﬁgdays » heated
liquid. Test pieces &20 mMmmx 30 M x 1 )
to §6s§oand L g5t d e ftardhcanipnruayplyfer o‘r? Pﬁé‘r 5 The test
d Iy 6 t
18404 33 SERABEY Yhidon NG MRS WlrTBl 39! fibonds ane
wadhHedWwith eSetond AU £0 sekonids.. Qige heidhed Jgud dué rtbafdrrosion
25 of said testing liquid was placed in each of five
was|geamiredlasedhyrehbed bedoa -nefhe veaicgrxﬂwéoss alad @§§ained from
st eel tist ieces_were | rsed in €.C9 t Lners 0
the) Fol oW iR ERERYLE nyih LD AR ASEs YALEE Of F VB TIpLes was
ad&ﬂﬁ&@ in a 35C thernostatic chanber for 3 days heat ed
to 80C and allowed to stand continuously for 17 hours.
Weibht 16sé (gpméles (Weight dfetestipiamshedone timmausdon ~ Weight
_ wat er for 30 seconds and washed with acetone for 10 }
of §é§‘érﬁi@cel' REtaEi YHaYp o3k igmersdongy Sﬁé‘iféﬁe Fkea of test piece
red as.descriped bel o The mel l.os
obt AP RetiePPbfh SEnSRoER I HAoT0: At o b RS PRebdper Bgsassiun
poly %?cy@ﬁcf:h.ﬁﬁtéan’pﬁﬁs WaSbr &HLDESS Vﬂ ghtpe®SS (tWtHsodium
_ Wi ght of test piece before inmersion - Wi ght
ethylenediaminetetraacetate, as EDTA, and butanetetracarboxylic

acid, as BTC.)
Comparative Example 2

An experiment was carried out as described for Example 4,
exceﬁt that no corrosion inhibitor ﬁas used. -

As can be seen from Table 2, at a strong acid condition of
PH 1, in the case where a corrosion inhibitor was ‘added a high
corros:mn J.th.bJ.t;Lng effect was shown compared with the case where -

no corrosion 1nh1b1tor was added.
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“of test piece after 3 days of immersion) /Surface area
of test piece The result is shown in Table 2. (In the
tabl e, potassi um pol yepoxysucci nate i s abbrevi ated as
PES, tetrasodi um ethyl enedi am netetraacetate, ' as
EDTA, and but anetetracarboxylic "acid, as BTC.)

TabdenPar ati ve Exanple 2 An experinment was carried out as
descri bep for- Exanpl € .4, [eXCéjlceht@iti®d CQr r OSWedyht loss
i nhi bi tof c@ﬁ?%%“edrgh%t%n be seepprf)r om Tall e 2, ap/md)

ExaggeCdd aCid condjgkion of |pH 1, ingthe casg where g4
corr05| op inhibitor was added, a high :

Ex?@rer §sSi on-i nhi bighdang ef fe¢t was shgwn conpdred with, 14

sel where Nno-corrosion -inhibi-tor wa added—26

Examglel € 2 Corr03| oml nhi bi t or Concenor at i on Wei ght | o8

ppm—(Cof-m)—Exanptre—4PES160: +9—— npte—5EBTA
- | ExampdeQ7 14 Exanpl e BECPA 10 0{38 Exadple 7 BTC, 10 17.%-9
1 compAFARFAL| VE N T - _27. 9 Exanpl e 2 Exanple g and

Exafga@par ath ve Exar’f'ﬁfles 3 anfl 4 Twenty wei ght percent”cn“9
-sulfuric acid and 0.1 wt% of a corrosion inhibitor
shown in Table 3 were added to pure water (electric

Exa@@ndugt anidl CohParSt£id , EXamPI&Pag eardd M crobi ci de for &
wat er treatnent apparatus. In Exanple 8, 0.5 wt % each
of Twehbwm weilghht peaadntmelfi Suddiudine asidurabro gldett of a

corZoglnm ATSSUIPE ERAT ad BB ariigh Fenghze wates
'(el@crtglé ggnd§ggl{’i£§? 1% u%m%‘i”t%?ﬁéeﬁﬂé g\@rﬁﬂﬁ%ﬁ’fﬂéfhe for a

water treatment apparatus. In Example 8, 0.5 wt% each of sodium

citratg and malic acid were further added as storage stabilizers.
| Stainless steel test pieces (20 mm x 30 mm X 1 mm) made of SUS304
and polished with a No. 32I0 file on the surfaces were washed with
pure water for 60 minutes using an ultrasonic washer, washed with
ac.etone for 60 minutes, and dried in air. Then, the stainless steel
test pieces were immersed in 50°C 20% pitric acid water for
passivation treatment for 1 hour, taken out, washed with acetone
and dried in air. Said microbicide was diluted with seawater (100
mS/cm) td 100 times .(midrobicide concentration 1 wt%), to make a
testing liquid (pH 1.4), and the testing liquid was placed in five
100 ml polyethylene containers. Séid stainless steel test pieces
were immersed in the containers one by one. The polyethylene
containers were allowed to stand in an 80°C thermostatic chamber.
On the 6™ day after start of immersion, the test pieces were taken
out and weighed. The test pieces were washed with pure water for
5 seconds, washed with acetone for 5 seconds, dried in air, and

welghed ina silica gel-dried atmosphere using an electronic balance
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pure water for 60 m nutes using an ultrasonic washer,
washed with acetone for 60 mnutes, and dried in air.
Then, the stainless steel test pieces were |mTersed
in 50C 20% nnitric acid water for passivation
‘treatment for 1 hour, taken out, washed w th -acetone
capahl e rfeveighing inggj Blrﬁ‘%r oﬁ'lh@l weight lassywag opleulated as

1 / C 100 t crobi.ci
ae SRR ol BanBReol. (fhe Rt dIP e Bubhafl Hog 5.
1- 4bePa§}B@e§.9eséeﬁ§éﬂé}9 wIJ.'t‘PtUét %é’ﬁscehééﬁgréf‘i&h\(ﬁ 6190st% was
m polyethyl ene containers. Said stainless steel test

allpwetEto WebAdi STE3GWE ovierntilyhtCebt ataAPiFioPeriy fifte count,
The pol éet hylene containers were allowed to stand in
andaﬁléGEe Hetk b sttgridecvabeerto 308 vk (G%hH-Sdét? @llked 501‘1t1°n

o6, A tEE (At B S Ty LR b ART, Pt wee of a

di%tbeirclfd@r shew# R NBlsh 1 Ve R ‘Ndﬁ@da@ﬁﬁoﬁlelf UneP the solution
seconds, dried in air, and weighed in a silica

wasgajtldww toas DR s 80%s iEBg 30 nﬂln&@:b&ommdﬁ alsammeaiéolut:.on
'~ capabl e of weighing in 0.01 . The wei ght | oss was_
B) .caFet| ehrining ddecpilpde Fepn aﬁﬁT‘%ﬂ%’mW medijne bgcteria

teI eavvater th a sa
wasS USR8 44 stitdier o6 S0 Fohnt S oned the g oz smeraing
col@ﬁ%anﬂé& doRngkali | tize 1%60bahﬁtcleaﬁam1@§a%l €6 &the plate
with sterile water to 5 W% (this is called solution

couA): ombasead/awzethcétet e rregwondit i (solyptiod Af/ eajs, obtained.
m_crobi ci de shown in Table 3 was adde %é: '
Tha§ ffrar‘r’t‘j‘et pdads ROt FeRainingiptS @anebtet frpm the

foﬁﬁwﬂm?“k&‘ﬁm&i@' s is called solution B). For obtaining
the ate count, a nmediumfor nmarine bacteria was

. Plauae@oh@tcwetnuﬁﬁlab 3Qkef qre )6 dayspiatyl ébentuabesrofreaction
energi ng col oni-es was counted. The plate count
(solukdpni Ryl f EREate adunip|withowowit r@lguéuaﬂ:eenw(snéuttlpnl A)}]
Sgul ation (solution A) was obtained. That is, the
x 1B ate count renaining rate was obtai ned fromthe

f ol dyoii 0 f0r W anRndtis GAWAL BEeMaining rate (% =

[{Plate count after reaction
The microbicide was separately allowed to stand in a 25°C

thermostatic chamber, and the solution state was confirmed on the
19 day. The result is shown in Table 3. (-In the table, polyacrylic
acid is abbreviated as PA, sodium citrate, as CA, and malic acid,
as MA,)

 As can be seen from Table 3, compared with Comparative Example
3 in which no storage stabilizer was added, Example 8 in which a
storage stabiiizer was added showed higher storage stability in
addition to the corrosion-inhibiting effect. Comparative Example
4 in which no corrosion inhibitor was added was large in the weight

loss of test pieces..
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(solution B)}/{plate count w thout pH regul ation
(solution A)}] x 100 The result is shown in Table, 3.
The m crobicide was separately allowed to stand in a
25C thernostatic chanber, and the solution state was
confirmed on the “19th day. The result is shown in
Tabigh|d 3. (In the table, polyacrylic acidis

appréevi pted as PA sodiumcjirate S| GAataréunmrl|i C

acid, Bs;WEIRoAS %@ﬁmﬁ‘gzéeeﬁe’fj‘h%“fab#eea@in@cmrparse@tion state

wi th Copparative Exanple vxhl ch ho st@age.

stabiliger was added, Exanp in whjch a stordge o '
Exaplaffi | j-per Was addedc“sH&Ned h| g‘hé? stor ag@ 1 abi I|ifrygcipitation

-p—addl-tion-+-e-the—eoerrositon—inhibiting—effect:

comfGoaas af i ve Exanpl e gyiin which, pp cofrosigogy i Nhil Bk ciouay
Exampdg 3added was | arge in the ight |oss of test
pi€ces. |28 Tabl €3 Plrate count CoOrrosf on St orage
gggml\f??fqm y loss renmi nimg ratje Sol.ogion| stateeis i nhi bdrE&pltauon
Stabilikzer (g/m)| M Exanplel 8 PA CA, A 0.19 0.12
preci pitation Conparative PA Nl 0.24 0.08 Rather
cloudy Exanple 3 Conparative Nil Nl 1.08 0.16 No
Indmstnylad Appflecepilatyon |ndustrial Applicability: The
. present invention can achieve effective sterilizatiqn ,
whi FBej REeBPRE ngn*(%tw? R0 GClske sty REFRGTL VS ﬁtﬁgﬂﬁr’rza“m

é?’ré‘f%%bl a{nge Q%h i 74 |on g;ﬁ%ﬁcéﬁﬁgﬁlgbplﬁ% gg ejdn water

tré&%ﬁeﬁ@ CaBiRg | #\aiéfbrane separation device. Therefore,

sterilization frequency can be increased, and pH can be lowered
further, to increase the sterilization effect.

Furthermore, in the case where a storage stabilizer is added
to the water-treating microbicide of this invention, high storage
stability can‘be realized while the sterilization effect and the .
corrosion-preventing effect are sustained.

The present invention can be especially suitably used for the

processes of seawater desalination, brackish water desalination,

etc.
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further, to increase the sterilization effect.
Furthernore, in the case where a storage stabilizer is
added to the water-treating mcrobicide of this
i nvention, high storage stability can be realized
cLfmd e the sterilization effect and the
corrosion-preventing effect are sustaineg fThe present
Iy use or
b AL SN e ge el oL, MMSIDSE, LR weso.
cordesabh natiititorekad QQ:a(Elbﬁb(N@lclacﬂi Wk gt 8 et i188s carbon
m crobi ci de,” conprising.an-inorganic acid,
ato@ér?@s@%ﬁlQﬁﬂﬁ%ﬁQQﬁ'm@ﬁélaséétEO&@¢¢Qpﬁxn d haV|ng 8 or

a toms, 0 an of al k tal _
2. I{xﬁ%‘r%g%f t?%gt%ﬁ% 1CEO eﬁocr e (aé: aé@ci),r dflhﬁgetla the
corebaish Li nmhereim 1t«sheolger:£9§i@na¢m bl tor is
polyacrylic acid. 3. A water-treating m crobicide,
3. ?hﬁééﬁérhge@bl@qauww@blwhéemardﬁnaumﬂmmgannm.Hcmﬁer91nthe

sulfuric lﬁ? wat er - treatlng m cr obi ci de,
inog %%}%I%ﬁf AT FCWAEI i n the concentration of

4. Zi hﬁtéﬂoﬁﬁé@tfngaﬁﬂl@rbﬁlbmdé rﬁﬂ&%d@%}g@o Eﬁ@lm\’\f' dBtrein the

. to '50 wt% and the concentration of the corrosion
congemi i ttiom p§ the imoremye: aﬁlBOL&pmea( vehghto)f $© p;@a Wtegbght)

wat er-treating mcrobicide, according to claim _
to ?ﬁ%é“ﬂﬁér n*BheRtPaEEPEF A MEPRIRT SPepePyEeTIAT drldpites 1s in
gg@gt L~ & d ng m cr obi ci de,

* raccofg?%g)% (geﬁé?%@mﬁere?ﬁﬁ; carboxylic acid

5. Zhaatag—Ekthﬂn@smlcabbD@ldexnnechdahgHﬁﬁ&&a@ﬁez wherein the
‘ selected fromacetic acid; tartaric acid, succinic
mole@lpr Waight oAcPaluner whtt cdd ds *ﬁOOAtWa@erow eati ng

‘ ] cl Juse i n.
B T T B S

cart&xy&mataeﬁd heatingg 8|Tlcﬂs“ besls(ﬁ denriReC Atdindd ik0 a@l ale@st, one

wher-ein a
selected: from acetlc a01d tartaric acid, suceinic acid, citric

acid and malic acid.

7. A water-treating microbicide, according to c¢laim 1, which is
insed in a water treatment process using a separation membrane.
8. A water-treating microbicide, according to claim 7, wherein a
" reverse osmosie membrane is used as- the separation membrane.. .
9. A water-treating micrebieide, according to ciaim 1, which is
used in a water treatment precess'for producing drinking water.
10. Alwater treatmentfmethod, comprising the step of adding the
water-treating microbicide as set forth in claim 1 to a liquid
‘undergoing treatment in any,step before-ainembrane separation.step'
in a water treatment process uslng a separation membrane

11. A water treatment method according to claim 10, wherein the
?Water-treatlng microbicide is added‘ln a range of 10 ppm (welght}

to 10 wts.
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reverse osnosi-s nenbrane is used as the separation
menbrane. 9. A water-treating microbicide, according
to claiml1, which is wused in a water treatnent
process for producing drinking water. 10. A water
treatment nethod, conprising the step of adding the
12. W@Rﬁﬁxﬁi@@bbﬁﬂeﬂtﬁﬁgﬁkﬁid%c%%r&@hgfgétéldﬂh‘ﬂoalﬂhéréEh the
a liquid  undergoing treatnment in any. step before a
wat¢ﬁﬁﬁnaﬁﬁansepamabb@nlgeeps added watterrntitdanimgmt process

a separation nbrane. 11. A water treat nt
13. o r LERBFUFRY oLt o ACESL Ohdr B -t 12 Therein the

waté(\f_alteﬁreéﬂ'l‘?%t DY 05 6L OB Gigdpel 6 a‘%ﬂ@%ﬁfb? @ 9 8998 Pholls each
ppm (weight) to 10 wt% 30 12. A water treatnent

“timeret hod, according to claim10, wherein the
water-treating mcrobicide is added intermttent]

14. f%“m&eWaFEFaFP%%Fﬁ@ﬁF“ﬁ%tﬁ6&°r§688rEWrﬁ}%%T-élalﬂ?iﬁeln the
I r.0 t

R B L L i A
to peet heththaccording to claim 12, wherein the

wat er-treating mcrobicide is added at a frequency of
15. dhé@tﬁértéﬁ?tm?%tﬁ@ﬂjﬁﬁhtﬁCCPSdlﬁgmh?éﬂiﬂﬁbégneﬂﬁefeln the

0 cor.di I

watfgg_B iﬂ: tl% %%%I%gér&g %C?%g%%cgé%ggﬁr&%ﬁﬁeﬁgrﬁg%se aration.
16. SI@FW&[taéﬂ Otrkeatl@ntAm&h@a t eabranhged heta i Crmr dmtg:em a

to claim10, wherein a reverse osnosis nenbrane is,
reveised %@Otsﬁ@ %E&F’aﬂ?ohs neprst e, thelFePArwﬁii@F membrane .

rea t %, a cordln %icla m nM?bCh |s used

17 of ® ?o Jg?ngld?lnﬁl%g Wt et g9 od reatmg:htls used

forrﬁﬁ&uﬂaln@cggﬁﬂkmggtQagégln110 mhereln seawater is
used as the liquid undergoing treatnent. 31 ' _
18. A water treatment method; according to claim 10, wherein -

"'Séawater is used as the _liqui-d undergoing treatment.
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