SPECI FI CATION Water-treating mcrobicide, water treatnent nmethod and water
treatnent apparatus Technical Field: The present invention relates to a
wat er- treating nilprobicide a water treatnment nmethod and -a water treatnment
apparatus. Background Art:. Menbrane separation techni ques are used in
wi de areas such as desalination of seawater -and bracki sh water, production

of nedical and industrial pure V\%&%I’ V%ri%ﬁ%ltrapure'water, i ndustrial
wast ewat er -treatment and food ind ﬂ; 3% nenbr ane separation, the
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growt h otrenemenes appatr-ae¢ugenbrane surface and the deposition of mcrobes
and their netabolites on the nmenbrane surface, to |ower the perneability
and -sepafeabhhitpeloFieAd:nenbrane. To avoid these serious problens, various
met hods for sterilizing the nenbrane separation device are proposed, and
general |y, a The@&rssiediigbnyentins radatesoboianvatert tenatingadeaotd aige f eed
| i quid. he m crobici de t neral Ly a_chlqrine-based i crobicide
advanta939§§£9% 5F8ﬁ£8?n6r Séﬁgﬁdaggeﬁarﬁ5 Ii&ﬁﬁiiﬂ?éi)%ﬂﬂﬁr- &S g
concent r g -RBr8HnA ArkQ 50 ppm Furthernore, an effective sterilization
nmet hod, in which |less expensive sulfuric acid is added to |ower the pH of
the liquid fedvémbiire neabapatise peschn Dijndevate used Liwwilds ardas ahih
devel oped (EP1031372A). As the piping of the nenbrane separation device,

usual | y ascéesgdiipation tfanseawaber sndh temaltisnl estest eprofdychded, dfut
I f the add&t I O sulfuric acid or the like raises the acidity, since the
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'separation, the contamination Of‘theuéeparation device caused by
microbes impairs the:qualify'of fhe obtained permeating water, and
furthermore promotes the growth of microbes on the membrane surface
and the deposition of microbes and their metlabolites on the membrane
surface, to lower the permeability and se_parabiiity of the mefnbrane .
To avoid these serious problems, various methods for sterilizing
the membrane separation device are propoéed, and generally, a
n&crobicideiscmnstantlyorintermittentlyaddedtothefeedliduid.
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.t6 50 ppm. 1Furthermore, an effective
sterilizat_i.on method, inwhich less expensive sulfﬁric 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 into'the
corrosion region of the Pourbaix diagram, the pipiﬁg ié liable to

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



1 problenms that the sterilization frequency nust be increased and that

| onger sterilization.tinme is necessary for enhancing the sterilization
effect. Disclosure of the Invention: The object of this invention is to
overcone the above-nmentioned di sadvantages of the prior-art, by providing-
a water-treating mcrobicide and a water treatnent nethod having a high
sterilization effect. To solve the above probl ens, the present invention
has the pogblenisndhadndthe wheaidizak)i oh \Edeafudneatmut Heralitdslfed and
conprisiqgﬁﬁn i norgani c acid, a corrosion inhibitor ‘and a carboxylic acid.
havi ng 8 &Y ckangar hsherhlbpation afjmef if agcessrry Eart enheecdofg W - A

wat er. tregtr . net.hod, rising the step of adding an inorganic acid, a
corrosi o%q;l ﬁﬁblz{ggﬁoghfﬁ%%@%ar boxylic acid having 8 or |ess carbon atons

or any obialddgur®ld 3Rl THviReseaf. to a liquid undergoing treatnment in
any steps before a nenbrane separation step in a water treatnent. process

using a separathen omEE¥taANef (3thfsaliakebtadnTnis MEH0od oveERiksi Ngd he
steps of ‘adding an inorganic acid to a liquid undergoing treatnment, to
keep. t heappvegmentdoneds slijsadvamtiagest lof el pdiibngaatcobyopravidimigdid or
to the Ii%uid undergoing treatment, in any steps before a nenbrane
separ at i YA EFeFTRRtANGaerToPAGifenend 3 dedket strrp therb diekhed hawing ane.
(4) A wahgbhtg%gggﬁgga@gggrg%gg Qaving a menbrane separation device, .
conprising~a means for addi ng ah aqueous' sol ution containing an inorganic
acid and a corggsseive Mhiduvd Hrdbtidn d 4O IAE AfRAHERN Ha R ed
to said nenbrane separation device. = ' , N
following constitutions. ' ' |
(1) A water-tréating microbicide, comprising én inorganic acid,
a corrosion inhibitor and a carboxylic acid having 8 or less carbon
atoms‘or any of alkali metal salts thereof.
(2) A water treatment method, comprising the step of'adding an
inorganic acid, a corrosion inhibitor and a carboxylic acid having
8 or less carbon atoms or anylof alkali 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 liquid undergoing treatment, to keep the pH
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 aqueous solution containing ah

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 nmeans for. feeding an aqueous solution containing. an acid and
a neans for. feeding ' an aqueous sol ution containing a corrosion

i nhi bitor, respectively to the liquid fed to said menbrane separation

devi ce. Brlef description of the drawing: Fig. | is a schematic 'drawi ng
showi ng the water treatnment apparatus of this invention.- -Manings. of
synbol s {5\t waténtaeatodentcappira t s hdviagh muﬂbranarsﬁzﬂdm&:[mﬂaedwéce 4
internmedi ate |ayer and safety filter 5. booster punp '6 nenbrane
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Mbdes for I.ng out -the_Inv n the present: i nvention, water
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water or ultrapure water, ste rea separa Ion or

concent r@ép&fat fok h@e ¥ DO8l; |ndustry, or recovery of valuable materials from
wastewater. In this invention, a nenbrane separation device refers to a

devi ce, Bniewhi ddseripigwn ubhdehgodngwingat nent is supplied to a nenbrane
modul e under pressurization for separation into a perneating liquid and a
concentrate fdri9hel gt posechamatie dngwing W%lﬂhﬁ eaheEntraetoentr

separ at 'é)ﬂbaféfus BEpLEs J‘.)r];ven ion.

Meanings of -symbols
1 _watér'in'take device
liquid feed pump
pre-treatment device-

intermediate layer and safety '-filter

2

3

4

5. booster pump

6 membrané separation device

7 liguid feed pump |

8 post-treatment device
The Best Modes for Cérfying out the Invention:

| In the present invention, water treafmenf refers to a process
such as the desalt’ing, separation or desalinatioh of. seawéter or
brackish water, production of industrial pure water or ultrapure
water, industrial wastewater treatmerit, separai‘:._i'on - or
concentratibnr in the food industry, or récovery of wvaluable
materials from wastewater.

In this invention, a membrane separation device refers to a
device, in Which a liquid undergoing treatment is supplied to a
membrane module under presrsurization for separation into a
permeating liguid 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 include a reverse osnosis nenbrane nodul e, 3 ultraf
iltration menbrane nodule, mcrof iltratlon nmenbrane nodule, etc. The
menbrane separation devices can be classified into -a' reverse osnosis
menmbr ane device, ultraf iltration menbrane device .and microfiltrati-on
menbrane device, mainly in reference to the nenbrane nodul e used. A
reverse osnbsi s nenbrane device preferably used in this inventionis
descri bedlbzhénl&sationentmandmodvdes emDSIOEL bt raACIbh anensiei« mougual | y
consists of a reverse osnosis nenbrane el enent; pressure vessel, booster
punp, et &tcTheTheqlipBbLuAler §ePAFatdonadesticasy dan fhel chashifiedeinto a

osnosi s nbr ane devi ce usual | ont ains chem _cal s such as_a .

m - cr ob: E%Vﬁ&sec%“é’&?ﬁ’a%tm?“g%ﬂﬁ‘r%feé’g‘é?ﬁ- i asi teahian membgr@ne; degice
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saf ety fmbimbrangenogaléonse@iCc. , before being fed into the device. For

exanpl . e, in the case of seawater desalting, seawater is taken:Ln and
separated fronpeversd esgmetis membraeetdevicdaprafenadisg gdedohhcihessuch
as chlorine is added to the settling basin f or sterilization.. In

successi BAVeRt LR giiF afleSSHdReds bedew @ i dexamp bl yah uReviense chEpeste s
added, f tlon ts_carried.,out. The f iltrate is stored in a
stprageqﬁgﬁéggﬁ %é%%é?eﬁsPﬁigﬁ ﬁ?Pﬁ&%&ﬁ1Qﬁii:Qﬁﬁ?fsee?%mo?l?pmﬁﬁ?¥%ﬂg

Wil e iteismé®t, p%e%%@@%-‘d‘@s@&fnboﬁ%g%ra%% %te@.hyf'ﬁggigw(iuﬁa&{;g%? ded

to reduce and renove the m -crobl ai the resi S pernea Saf
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punp and fed into a reverse osnobsis. nmenbrane nodul e. However, these
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settling, s=sand filtration, poiishing filtration, active carbon
‘treatment, microfiltration; ultrafiltration, safety filter
permeation, etc., befo?e being fed into the device. For example,
in the case of seawater desalting, seawater is taken in and separated
from particles, etc. in a settling basin, and a microbicide such
as chlorine is added to the settling basin for sterilization. In
succession, a coagulant such asli;on chloride or polyaluminum
chloride is added, and sand filtration irs carried out. The filtrate
is.stbred in a storage tank and adjusted in-pH”using sulfuric adid,
' etc., 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 tpeated, application, etc.
| The reverse osmosis membrane refers t0‘a‘semi—permeable

‘membrane that allows a component in the liquid such és 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
perneat e but does not allow the other conponents to perneate. 4 The
materials generally used as the reverse osnosis nenbrane include high

nmol ecul ar materials such as cellul ose acetate polyners, polyam des,

pol yesters, polyimdes and vinyl polymers. As for the structure of the
menbrane, there are, for exanple, an asymetric nenbrane having a dense

| ayer at Thessateriahe asingradily usedashthe ngveirse gamesigmanbahhy imdnaksi ng
in di ama%ler fromthe, dense layer. into-the nenbrane or toward the other
side, andt§% %?‘t‘%aﬁeﬂﬁtr%%a%n%q%t{‘i A§ srekHitresyaretate Malymensa

very thi ' l.ay of fomaterdal for on _sai ¢ dens

| ayer". AE)O?%r ._;iﬁeesgoﬁ%;gggtgﬁggre@tge&%&o%%?flg ‘ﬁ%ﬂ%iaﬁﬁ- YRS e ,gﬁeg%ﬁﬁh(ﬁ,\,
fiber mednese blatheeHBRBRENeSt ChekBURLLY £ériScafSTS! ra¢ sgﬁ;&n 3!}% -
menbr ane t hi ckness of hol | ow fi ber rre?rbranesyor']ﬂ at rginfr ane% ToHun to .
1 mm - anthembaanehbavihgra dicanst dayer dhaduwdd ow dhbesiddRFOL8NGSsd havERgn t 0
4 mm As a flat nmenbrane, an asymetric nenbrane is preferred, and as a
conposi t éiRenBPERE, Iradualprveinrredsingt in dldametar cfxomtlss denge dayer

fabric, knitted fabric or non-woven fabric, etc. is used as_a support.
However , /8 ﬁé‘?_ nggbarpnt%grd}o&aé:rﬂe theienRidsn #Rd Geempes L gembranss

the mat epbakistShiUpEULE N : ot eyer S, ne, .and is
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conposi te .nmenbrane having a pol yani de- or pol yurea-based active | ayer.
Anong t hEarma ofe| the oreverseatasnssicd meybnabe | ¢ thiender anse ahdllow fiber

pol yam de- bEsed conposite nenbrane are especially effective for the method

of this PAVBREPSH; ahataMeBPEREE: cobet ydiitflbiasdy it amsdaunednhigtanbel s
further gRhErghlefhi¥kness of hollow fiber membranes or flat membrane is

10 pm to 1 mm, and that the outer diameter of the hollow fi’be.r
membranes is 50 pum to 4 mm. As a flat membrane, an asymmetric
membrane is preferred, .and as a composite membrane, it is preferred
tha_t a subs;trate such as a wdven fabric, knitted fabric or non-woven
fabric, - etc. is-used as a support. However, the mt_a-thod of the
present invention can be used lirrespective of the material,
structure and -férm of the reverse osmosis membrane, and is effective
in every case.

Typical examples of the reverse osmosis membrane include a
cellulose acetate- or polyamide-based asymmetric membrane, and a
composite mémbrahe having a polyamide- or polyurea-based active
layer. Among them, a cellulose acetate-based asymmetric membfane
and a polYamiae-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
_ac'tually using the above-mentioned reverse osmosis membrane. In

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



A reverse osnosis nmenbrane nodule i's a product fornmed for actually using

t he above-nmentioned reverse osnosis-nenbrane. In the case where the
reverse osnosis nenbrane is fornmed as a flat nenbrane, it can be installed
in a spiral., tubular or plate-and-frame nodule, and in the case of hollow
fiber menbranes, they are bundled and installed in a nodule. The present

i nvention can be applied irrespective of these constitutions of reverse
osnosi s membranes. Tie operatben jmstsltedofia [ averspd radjos ith by ana:
device is_usually in a range of 0.1 MPa to 15 MPa, and can be sel ected as
requi redP é&&eﬁ&ﬂn&réﬁ‘et ne Piaui@q dnptherease ®f bpddaw bHoepmembrangisc. | n

t he case ere a,.so a psnot i ess [e such as brackish
wnter s < tH8F Erf piRied Fhdlthgra1agd by 1t oS RTCE ST HAYRR Ao
pressure ang e ”a ERSerVherLECEE dys er.. | Ng
to be trggt ed, ﬁﬁ% opergt e%b £ g&?té’ ative %é] ﬁ %tipllf‘éé\%é{l%m@h ﬁeg%rgs%
preferredstubgh'_st membpahelsi.on tenperature of the reverse o0osnosi s nmenbrane
device is in a range of 0C to 100C. If the terrperature is lower.. than 0C

, the liquid uBderepératiorapressurmpf beréverse, osmosis numheme mlheoc

the liquid underﬁ’gl ng treatnment may evaporate. The recovery of the uid
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treatnent and the concentrate, when the recovery is set. For exanple, I1n |
t he caseasfbsachiskrwaessal inagonng o necamsatal, the devilY% iis opeaialtpdset ,
and. i.n the case of hi efficient device, a recovery of 40 to 70%is
set. In @heacﬁg%a‘é;vgggc pyhpmﬁgrzre, and in the case where seawater or.

~industrial wastewater is going to be treated, it is operated at
a relatively high pressure. '
' if is prefer;:ed that the operation tempei:‘ature of the reverse
o_smesris membrane device is in a range of 0°C to 100°C. If the
| temperature is lower i:han 0°C, the liquid undergoing treatment may
be frozen, and if hlgher than 100°C, the ligquid undergo:.ng treatment
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-tfeatment \methods and operation pressure
must be taken into account in reference to the proﬁerties,
concentrations and osmotic pressures of the liquid undergoing
treatment _and the concentrate, When the recovery is set. For
example, in the case of seawater desalination, a recovery of 10
.to 40% 1is usually set, 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 usﬁal}.y at a high recovery of 70% or more, as required at 90

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



desal i nati on or .production of ultrapure water, operation can be mde
usually at a high recovery of 70% or nore, as required at 90 to 95% The
recovery refers to.a value obtained by dividing the 6 amount of the liquid
perneating the reverse osnosis nenbrane by the anount of the liquid
undergoi ng treatment,.  and multiplying the quotient by 100. A reverse
osnosi s nenbrane device mainly consists of a high-pressure punp and a
reverse 89RY8ts ofekbeaddarddubermeating Uheghreyegssuosmousds neambragst ibyum
punp can 5e selecte ig-rﬁigonagﬂgio t he operation pressure of the device.
As the rE Er 3BORRh Y Shgoltied SioiRAng treatientegang rultipl¥ing dhey 1 ed
to use pLULal dul.e | sposed in series or parallel to the liquid
undergoihgaﬁégg?ngkfioﬁﬁ the case where they are disposed in series, a

booster punp CANRfrdrde abdmsk POt WRABrERR rEMPISS MATRIVS JBHdIane gpdy es.
In the case of seawater desalination, in view of equipirent cost,

especi al highwpresdulrespunp spud ed rieveserd esmoaisbrepbehneanbiulléed.Ad rtHehi S
case, it is preferred to installe a booster punp between the reverse

osnosi s NHBRHPARESHEGUPEEP i -3B09PH Likms pumps cahober giediend ethd m mesponseof

the liqupid undergoing.treatnent to-1.0.5.Q MPa, when feeding it to the

| atter n%ﬂu#§? ?gefﬁgiP8v8F§§SBEﬁD§%sQﬁgngpaﬁgennduIes are di sposed in
series to the Aiquhd HOASFAOI [Pt Ri e f n
invention is large, since t -ed%?én‘éef%\url ngl(\a/\hih%h@tnLogﬁhlef %ﬁl{dmﬁengfesfegﬁi tr?élt
treat nenttiis pepferbedory ask pilital AdHIFIBY aSposBdUlL5eP268M®S paddllel
Furthernore, the reverse osnpbsi s nenbrane nDduFes can al so- be disposed in
series. ¥® the péaubdt tnderggind. tThiagmenta pief thabtasenwherd itheyharease

wher e tﬁg_.ualiéy_of t he gerneating liquid is insufficient for use or in
t he case PReft 1R sSPRIR%ded POOF g5vEHmp can be installed between the.

reverse osmosis membrane modules. In the case of seawater
' desalination, in view of equipment coét, especially two modules
disposed in series can be pi:eferably used. In this case., it is

. preferred to instali a booster pump between the reverse osmosis
membrane modules disposed in ééries, for raising the pressure of
the liguid undei‘.éoing treatment to 17.0 ~ 5.0 MPa, when feeding it
to the latter module. If the reverse 0Smosis meinbraﬁe modules are
disposed in series to the liguid undefgoing treatment, the effect
of the present invention is large, since the time during which the
liquid undergoing treétment is kept in.contact with the membrane
modules becomes long.

_ Furthermore, the reverse osmosis membrane modules can also
be disposed in series to the perméating liquid. This is a preferable
me_:thod in the case where the quality 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 to install a pump betv;reen the reverse osmosis

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



the solute in the perneating liquid. In the case where the reverse o0snosis
menbr ane nodul es are disposed in series to the pernmeating liquid, it is
preferred to install a punp between the reverse osnobsis nenbrane nodul es,
for re-pressurizing the perneating liquid, or 7 for applying a sufficient
pressure in the former step for using the renmaining pressurein the latter
step for nenbrane separation. Furthernore in the case where the reverse
osnosi s frenbappey imgluh esufieiehtppsedsiupeseni ehet Sotherpstapakorgubiagi d,
it is-preferred to install an acid-adding device between the reverse '
osnosi s HesBienaHogupEessyresierilig i-rartgeﬂlheteatﬁ@r membarege gepasation.

menbr an _&ﬁle In the reverse _osnos menbr ane devi ce, the portion_not
per neat i gEeo‘a?S%fwfﬁree th§uraveRase r%ﬁ"h‘g’-? membrane mpdulagen
out as a, qff%? f rev e | | es, .The
concentrate ca sgé(ﬁser{jcgc?rlt Elsr o:\%n%%%a §:E)ﬁr%%é:ain a 1El:l'f r:JLrtt FigrP]C"Sﬁ%E]ﬁ??at ed

by any otdeinEebNod.anThgcEaD5EALAG! Achalte ar)éeu@@n p%hb' Atdver¥e WBBMbYis
circulated into the liquid undergoing treatnment. The perneating |1quid

t hat hagngubres edotlndesenboaneterridn dimgisete thaoher awayrearseCc agsabshs be
partially or wholly circulated into the |iquid undergoing treatment: In
gener al ,MYPRFIM AR e of the reverse osmposis menbrane devr ce has

pressure energ_[é_‘r nd for reducing the o ratrondcost Ir%‘ ej erred to
recover ‘the enér gy ThEVEREPgYS ﬁlﬁb‘? 2d9€E{Hea oﬂ? T R

recover y, JQyd £ i ttﬁfé‘%rﬁ@ré{ys TSE pld g#l%ftzs%&ef’ DPng P¥ehimd it

preferred to recover the energy by a specia I ne type énergy recovery

punp i nsisalfeacbibefutt @adra cdicEn Brdi §NEPGRSEHE CrdPdPs 8 0 HRbYLE NmamEkdes . |t
is preferred that the treatment capacity of the nenbrane separation device
used in mcrﬂlslersnveﬂ‘heoqongeotsame can1b@oisOdPmhrown away, or can also

be further concentrated by any other method. The concentrate can
also be partlally'or‘wholly circulated into the llquld underg01ng
. treatment The permeat:.ng liguid that has permeated the membranes
can be used, thrown away or can aiso be partially or whoily
~¢irculated into the liquid undergoing treatment. -

In general, the concentrate of the reverse osmosis membrane
_device has pressure energy, and for reduoing the operation 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-pressure pump or between modules.

1t 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.



as the anount of water treated per day. Furthernore, in the menbrane. _
separation device used in this invention, it is preferred that the piping
in the device has a structure with few retaining portions.” 8 In the water
treatment nethod of this invention, an inorganic acid and a corrosion
inhibitor are intermttently Added to the |liquid undergoing treatment to be.
fed into the water treatnent apparatus. The addition of an inorganic acid
is very inport dntthenwatesviodagmennqettheodseo£thiisr aniventdbhecdn iaptghhdc
effect is remarkable especially in the nenbrane filtration using seawater

as the IF‘EEISdaBﬁdQT FOTIP it RHb it apwavenm;atheetbﬁegdéeg kpl lthe i s
pecul i ar C Lcrobe species., .FQr exanple,.ip t -cage _of Escherichia .
colj-,. %ft%guﬁgvvtelflg‘w ngtmgf Eﬁaf%&eh 3%)& ﬁ"fl ?e‘i.%‘?& gﬁ? Wﬁge?ba?EPE&f“&chm||
be Kill edpphrl¥us. 4 e |55t 4 ' ' fsm ...and
they are E?I | ed ?esp%f:?i vel fl%g?wgiﬁelﬁgrﬁﬁ#vgﬁ}?s&%&mﬁ elr"!BOE:;t%gﬂ ;:/m-if :
the |iquirilewnded ggingngt reed metlerilikaptoat §Fede, OlardE®Sthborefedsy t aisn
period of time. 50 to 100% of m crobes can be killed. It is pkef erred that
the pH bemapkablquedpandieiyyi Ay theamesbravsenfilbicagien wsdngaseawatied ‘

and a cor,rosljro Jnhibitor is 3.9 or less. Mre preferred is 3.7 or |ess,
and espe®fat ?/r}p‘r‘lé’f:'éjr reergoing SreptmentyncFhe M Rt il sviicxobesnaref or

the lo <4 ts Of - i ' f event i t he, corrosign of
cqui prert HAEAE pEELLER, L6 LB eI Ui 1 | ot R TRy any b
pref err egasé it BeoMRIA.chila be1R! efRE I BSlyd Al ntihie oRHpRT £ Pt s 4. 6.
undergoing treatnent is 3.0 or less, for presenting a high sterilization
ef f ect agaf nthenbecteeduinetilidi Mg akillledcatl pHolest ot f 1&be. pHseawkept
constant at 3.0 or less, a high sterilization effect against all the

i cr obesCPHeIRSE Mpna ikdmdsc ofi Biebabegamnd they are killed respectively

at different pH values. However, usually if the liquid undergoing
treatment is kept at pH 4.0 or less for a certain period of time,
50 to 100% of microbes can be killed. It is preferred that the pH
©of the liguid pndergoing treatment containing an'inorganic acid
and a cofrosion inhibitor is 3.9 or less. More preferred is 3.7
. or less, and especially preferred is 3.4 or less. There is no
particular limit fdr the lower 1imit of pH, but in view of pré.venting
the corrosion of equipment, 1.5 or more is preferred, and especially
2.0 or more ié preferred. |
Furthermore, it is preferred that the pH of the liguid
undergoing treatment is 3.0 or 1es$, for presenting a high
sterilizatidneffectagainstndcrobesinclﬁdingaciduricnﬂcrobes.
If the pH is kept constant at 3.0 or less, a high sterilization
effect against all the microbes including aciduric microbes can
be shown, but the chemical cost for making the feed liquid acidic
becomes high while the effect on‘the chrosion of piping equipment
threatens to be large. So, it is preferred in view of éfficient
sterilization, that during ordinary intermittent sterilization,

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



be shown, but the chem cal cost -for making the feed |liquid acidic becones-
high while the effect on the corrosion of piping equipnent threatens to be
|large. So, it is preferred in view of efficient sterilization, that during -
ordinary intermttent sterilization, the pH of the |iquid undergoing
treatnment is kept at as high as 9 higher than 3.0 in a range of 3.0 to 4.
0, and that against the mcrobes still remaining to Iive w thout being
killed, hlighergthan Gndeirgainamget L3t 10t 41,6, kapi thht hdaioisd €56 mdlcrebes
frequency of once per 2 to 1,000 tines of intermittent sterilization. It

i s pref eftddlieemateing toehive widdont badngdrilledi dheahiguid vodesgodmy
inhibitor _to.the IL%ukd ﬁndﬁrgobqg t{eatnent to ensure that the plate count
remai ni ngTPATEERE dRekEBRicBht P ol OF s1&8H1aLI2 FHRAURNGRLYE /OGS PEFI &0 on

of menbrangoserapall o iﬁ%‘%‘?@gﬁcges&g%&?g%%&%or emaining rate is kept at

15% or | ess at a frequency O tinmes of  intermttent
addi ti on of anitnps garfer?sd o LhtbhkfiRhkahe1$0H88 &8 MBidYJ¥h iR a1l ablr ©
than 30% sterilization is insufficient.” The plate count remaining rate
(% is ebtermesiéndmitiie tfoat toving Hiennid andBrgbd ngotntatmemt ticgnsatre (%)
{(Plate count after adding the inorganic acid)/(Plate count before adding
t he inor §BAfcthgirlate cout remai@ingo rgisi dnathe cereentrate sy hedit Bdn,

o0 o BEAE A B S RenEh i o S5 EBSRIEL R
o "o oo At OLHERL AL L MR A IO S 2B U Sl
t he steroficatd paref toct, 008 tihes oF iAskonitBBhbiddii tis®doridh thbgganic
i nvention, a conpound sel ected from pol ycarboxylic acids _
acid. If the plate count remaining rate is more than 30%,
sterilization is insufficient. The plate count remaining rate (%)
is obtained from the'following formulé. | ‘
Plate count remaihing rate (%) = {(Plate count after adding the
inorganic acid)/(Plafe count_before adding the-inorganic acid)}
x 100 | '
As the inorganic acid used in this_ invenfion,' any of
hydrochloric acid, sulfuric acid, nitric'acid, phosphoric acid;
etc. can be used, but in view of economic aspéct, the use of sulfuric
acid is preferred. |
The corrosioh inhibitor used in this invention is important
for preventing the corrosion'of the water treatmént,apparatus and
raising the sterilization effect. As the.corrosioh inhibitor used
in this invention, a compouhd selected from polycarboxylic'acids
having-at least six carboxflic acid groups in fhe molecule,
ethylenediaminetetraadetib 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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havi-ng at | east six-carboxylic acid groups in the nol ecul e, :

et hyl.enedi ami netetraacetic acid, nitrous acid &nd their alkali .netal salts
can be preferably used. As.the polycarboxylic acid, at | east one conpound .
sel ected from pol yepoxysuccinic acids represented by the follow ng gener al
formula (where n is an integer of 3 or nore, and X and Y denote,
respectively independently, 10 hydrogen or alkali netal), polyacrylic acid,
pol ymal epé’d§€’|9@n aﬁdalml-:emet@clr)d eojaapmyld c agide potymadbliy ackd, add - +
I Fi-OL1 corrosion inhibitor, a conpound selected from
pol yepoxPEuE |n|€ qﬂPo IPRYEe Rl B9 RHeGeT St USesi d, pol yacrylic acid

and their alkali netal sal ts i s especially preferred. Since these.

conpounds have at ons W|th el ectro-negativity such as oxygen and
nitrogen in the- rmlec re pref nably exs¢ellent in adsorbability -
to the surface of yacTyl fd 1 s nost preferred
since it has hi gh food saf t and hi gh orrosi onfilnhi biting effect.

Pol yacrylic acid is especially preferredjin the case where water treatnent

is intended for pr oduction ofqb&jlx ﬁ fhe optinumrange.of the
wei ght average nol ecul ar wei g polﬁ Q i‘c aci d depends on water
treat ment ' condi t-i ons such as. pH . and temperature. So, it is necessary to

sel ect pol yacryLi Ctﬁéll Q:ox}}%‘é' \gg&g? c,Q_vergge &9&' arsé’fé ht S ;tp%bl e

for the .conditions. s prefert t t'he weli -aver age ecu
wei ght” Oﬁolp@b&fﬁi}éﬁbbﬁ.nﬂ@l d h&ify,a ré@ﬁﬁ@heﬁ@%&ﬁe%gt%%e%&@ a BRLG,

preferred range is 1,000 to 8,000. If the weight average nol ecul ar wei ght

i's Iess pmmasorzlmt dcidli ahdcihein ebkaln anstdX i shank is especially
preferred. ' since these compounds have atoms with high
electro-negativity such as oxygen and nitrogen in the m'oledule,
they a?:é preferably excellent in adsorbability to the surface of
a metal. '
o Among them, polyacrylic acid is most preferred since it _hés
high- food safety and high corrosion—inhibiting‘ effact.
P'oly'acrylic acid is especially preferred in the case rnrhere water
treatment is intended for production of drinking water.

The optimum range of the weight average molecular weight of
polyvacrylic acid depends on water treatment conditions such as pH
and temperature. So, it is necessary to select polyacrylic acid
having aweight average molecular weight suitable for the conditions.
It is preferred 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 1;0 §,000. If the weight average molecular weight
is less than 500, it is difficult to obtain a sufficient
cerrosion—ihhibiting effect, and if more than 10,000, the storage
stability ef the microbicide is likely to be low. |

A polyepoxysuccinic acid.or any of alkali metal salts thereof

can be syr_;thesized, for example, according to the following method.
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corrosion-inhibiting effect, -and if nore than 10,000, the storage .
stability of the microbicide is likely to be | ow. A pol yepoxysuccinic acid
or any of alkali nmetal salts thereof can be synthesized, for exanple,
according to the followi ng nethod. 11 A nuleate is epoxidized using

hydr ogen peroxi de and al so using sodiumtungstate as a catal yst, to nmake
an epoxysucci nate. Then, the epoxysuccinate is polynerized with ring
openi.ng ésmag-eddieciiam epgdidized wsingchydrpgeni peaoxdldealandgileausing

sol ution, tQq ob%ain a_ pol yepoxysuccinate. As the malefic acid copolyner, a
copol yneFORBAS FURPRase Afl @i AR ¥s landFoamabecpRrepaxTowerimete coiest.i ng

of mal ei cLi. vinyl ether. etc.. .can.be preferably, used. The

aci d 'andq:%l %eéggg?gg?g%ﬁléhﬁi %?t%?f%%jbzée%av E&P& gp@ﬂrn.gt'&g:l"ﬁ% 3 sHen
under goi Rgat-beatiegeRE KO t @t gt t ) u X

wat er - t regti ng m crob%c?gga{%g%g:ai@ﬁi %13 %%tE i%n’ é:l<(‘(£:."'<?lé(grl'gé(;fSoreEan(gﬁ'thno g{bg%'.m

pr epar edaapdlydgetystbeinptepar At the GhaBeided@id tdSRd 1k | AYpd19md
advance i's preferred, since the sterilization treatnent can be carried out
ef fici enfPPsiptipg pfemadedd wEedd wpdd conodeifiat,i ensopolyresr renrgdntdmnci d
and the C]Q_I‘I‘Ofi on ic'r%%jnbi Eior in the water-treating m crobicide of this

i nvent i’ of- e §H° 25 Eh§BAJreERY hphFle PERET - t LSO GRvPerREGERYANEY sed. t he

oftdPey . PF 12560 <% EREANAT piseft. (1
mor - than 509 LR et brass ePaprfres o M At SR PRARR A Reriyate Y |

decl i ne. toftidia iqeAcerhaatieing! tfastndit @id BE' £ & i ena%hsde 4 el ment

corrosion inhibitor is less than - 50 ppm it is necessary to Increase the
added ansPPerafusheor watverter ctréayimg owindxab te] dansbiithei gy iddtzakised
effici enlgg?i s i kelcy tlo decl i ne. jI:t is preferred that the water used in
the wat er€ PEehand RPcHi i BeeRRredi anfnpddedon iBheupeeparationfofhe
vat er_usﬁigter—treating microbicide in advance is preferred, since the
sterilization treatment can be Carried out efficiently.

- It is preferred that the concentr_at'i-ons df the inorganic acid
~and the corrosion inhibitor in the Watér—treating microbicide of
this invention are in a range of 50 ppm (Weight) to 50 wt%-
' respectively. If the concentration of each or either of the acid
| apd' the corrosion inhibitor is more than 50%, the storage. stability
“of the microbicidé is likely to decliné. If the concentration bf
each or eithér of the. acid and thé 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 preferr__ed that the water used in the water-treating
microbicide of this invention is pure water. If the water used
'contains irhpurities, 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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contains inpurities, they may react with the acid or corrosion inhibitor,
to forma precipitate, and the storage stability may decline. Since the

m xture consisting of an acid and a corrosion inhibitor can happen to be -
poor in storage stability, it i's preferred 12 to further ,add a storage
stabilizer to the water-treating mcrobicide. As the storage stabilizer,
for decreasing the danage to the separation nmenbranes of ‘the water .

t r eat mentPapbarthes . for sferagieni afabhdigerr i tozathen weftfegritremting
carboxylic acid having, 8 or lLess carbon atons or any of alkali nmetal salts
t her eof ~ B&RT° é%r%&f‘er%ﬁl?‘%?@&?aﬂ? $HRPLLEpoky 15T decTersinggtixe samagss
carbon at.g p. i , I i ' | actjc -
ol dsucel re At Ao inr gk SPRREL S APTHIGEE ndiidyd B,
storage gbebshs€Linisgagkledtdhia 1H010 eiffR ctONhabArBgxyaicasdd M id g
corrosion inhibitor can be stored stably for a long period of tine. The
opt i mum Bangelefst herboncatbmat benaal blfe alkadriage teilabidlitzerthetrddfe can

wat er-treating m crobicide depends on the concentrations -of the acid and
the corrBSiRFEESFADIY Bsedy t A the ceghiorvddc peidi kavingdakl Jess

t hat the ncentration -i,s in a.rapge of 50 wei ght) to 50 wt % Th_e"
water-rRLPTRG BRETEETed o ot LrrdtiiRe e Ya, e SCH LAY JEStR or
treat menhcPEOCE888SniBULCE, | $aPERESE" §E 11O B‘i%ri@%ﬂ&:r ?dag.q.gl hAgweter
treatnent process using a separation nmenbrane greatly affected by

i cr obesIf Thecls epatalriage seabiangert D8l adddd Perns et drbBitsad B6aREidAng

i nclude reverse osnosis nenbranes, ultrafiltrati on nenbranes,

m . cr of i AR ragidmnferbcameesionc inhijbt torr cenpbef storddt fitabinefor a long
water-treatjn g%rgrobi cide is used in a water_treatnment process using’

rever se BSHbSF sChefbPEnesT™hEr ORENM 150 A7 TR cHOBLPRIERROR OF the

storage stabilizer in the water-treating microbicide depends on

the concentrations of the aéid and the corrosion inhibitor in the

| microbicide, but it is usuélly 'preferrclad that the concentration
is in a range of 50 ppin (weight) to 50 wt%.

The water-treating microbicide of this invention cah 5e used

in _various water treatment processes, but it is 'prefei:red to use

| the microbicide in a water tréai_:ment broceSé -using a separation

membrane greatly affected by microbes.

The separation membranes that can be used in this invention
include reverse osmosis membranes, ultrafiltration membranes,

microfiltration membranes, etc., but it is preferred that the

water-treating microbicide is used in a water treatment process

‘ using réverse osmosis meﬁbranes for which é generallyused oxidizing
agent such as chlorine cannot be used.

The acid and the corrosion inhibitor can be added separately

to the liquid undefgbing treatment‘ to be fed to the water treatment

Vapparatus, or a water-treating microbicide containing both mixed

beforehand can also prepared and added. The preparation a
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agent such as chlorine cannot be used. The acid and the corrosion inhibitor
can be added separately to the liquid undergoing treatnent to be fed to
the water treatnent apparatus, or a water-treating m crobicide containing
both m xed = beforehand can al so' prepared and added. The preparation a 13
wat er--treating mcrobicide i'n advance is preferred, since the
sterilization treatnent can be carried out efficiently. It is preferred ,
that t heVR&eEr trpaiipdg Hictidticdidee i3 advencat is wrrteryedi oAingea thenge
of 10 pp Lght).to 10 %.1n the _liquid_underqoi treatment.. |If the
added arrt%%mﬁggz? éonm%EF\é\‘%f“SPEecF‘E Eﬁn?’laEFlf’Haﬁu%Oe%%ﬂf’,lei“ttril%s;necessary
to raise the : ' ' : [.ORs LORLO] & Qs 4. t he
i cr obi oi do. ¢ SbPaCaThe e ok RO Al Tn L LA poE 001 RAR N S Badel, O
the st orageast¢aténtyabio hin wireirde ©Ft LOJpPinC (WRLEhEP F&Y10 GASH iiRe thbf

t he added anobunt of the water-treating mcrobicide i1s l|arger than 10 Wt %
a | arge lasadidctendergohbndevinsatusent for ZAddi bhe tdddevit eamdureiat iofy the

m cr obi ci de, gnd_t he ener.gi/' consunptj on becones large. This may be an .
econoni c"HFERVEHIGgES Rl Erah r bR RER. helSvhesiessasyt itey TRiseobhbei de

I s added, J DL &k N ly. Lt is preferred,that the perip f'.#irré.dur'ng ‘
: co : :
which thé m %rgg‘lélglgggl )ss_fkep © a%cg]é %%gh% P P99 A DbJ0 °p. &" Fhez. 5
hours, anflctbBicibe, adt bbea1hiAGUSRIYN StOREE: PEE 18R AfdotPehnAOY Rhis! t
is preferred to adequately change the addition period of tinme and
addi t i oncésequihne \storayd stabd lihe gartiaé ivatd- tieat 2P wilcrefb MalRS may
perneating the nmenbrane, the variations in the plate count and contained
organi c ¢@fbbReof Théheondded ranwint pd thearabdr ditéat by imdcnateissidee iset c.
For st eril | ZI nqiﬁ helgen‘g anes, t he.__L rrbrErnes c%n be imersed in an aaueous-
sol uti onToRT A NIy “dnvhEr iﬁr‘fgea 2B ASHRPR AtiChfeBLCRHITRY iF RAALFI
treat Menth &RRAIA - Sty microbicide, and the energy consumption becomes
large. This may be an economic disadvantage. '
It is preferred that the water-treating microbicide is added
intermittehtly. It is preferred that the period 6f time during
which the microbibide is kept added each timé is in a range of 0.5
to 2.5 hours, and that the addition frequency is once per day to
permonth. It is preferred to adequately change the a.ddition period
of time and addition frequency, monitoring the variation in the
amount of water permeating the membrane, the variations in the plate
count and contained organip 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-treating 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 can also be added separately to

the liguid undergoing treatment. It is preferred that the amount
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operation,- but the nmethod of adding the water-treating mcrobicide to the

| i qui d undergoing treatnent during nenbrane separation is efficient and

preferred. In the water treatnment nethod of this invention, the inorganic

acid and the corrosion inhibitor can al so-be added separately to the

i quid undergoing treatnent. It is preferred that the anmount 14 of the

i norgani c_aci d added to the liquid undergoing treatnment is 10 ppm (wei ght)

or nore ¢h thedunsgrgandd peidt pddedf tecthe ddguisl underygprdng srsaitmentebs of

econony and the, corrosjon prevention, of qui pnent” such as_pi pi ng. The

preferre aﬂ’b’ﬁn{“’%’?g‘ﬁlt T SPOET c’r’HeV’a%‘ﬂe‘aEt%tg%lJr?ﬁ'E&ﬂn ﬁ:ﬁg‘égﬁoi Agd is

t r eat nen ; tshe one, ti t LQui NG .
i’@?ut%l??.égk 1€ viaL s %%%En?olaﬂpl the QS&{;%!;@H P#%g‘%hg%wt%fe |

treat nent IS preferre to con 0O ensure

i qui d usghel SRdRg éﬁéleaégreﬁgbgegprres 4 or less intermttently, and that
t he concentration of the corrosion inhibitor in the Iiquid undergoing

treat ment is-Kéip prefarredgemoahtOof pennicridbhididd eded abo the Liquid
under goi ng_treatment beconmes_hi gher than 4, the sterilization effect can
happen t¥deRgeine treagtmpatmnanends opidiecsad b fongendradiiqmhef ddve bigehd

I nhi bit is | than 0.1 th Lon-inhibiti ffect n
doc i ne CRACTHEIRD AEFARpOnts Dk oRE ST ERTORE 6P CRR CEBR(REBH E oA t or

i s hi ghegpd hag 12 i Qns 1t in temﬂ“ﬁf e ' and
this may be gn jeofon%ﬁ?cg'ﬁb&??am%%ﬁﬁ%ggg%%ﬁrg%g acl Tésgulge\clfq'lasf%%sé

I nor gani intermh ttdnt By pr ahar resht t ahecegoh8entfdetoanMumnt theOPebLLesEdn t O
the salt concentration of the liquid undergoing treatnent. For exanple,
when 50 Ppnigitors il uilie Jdguidamdeitpeing treateent eis skept | ineca fdR@EL, 15

m nut es) _ physiol ogi cal salt-solution (salt concentrati.on 0.9 wt-W, the pH
dr opped %o &% PP {0 vhen ddavidite P gfpItde Jotquid dpdarening H%%%'%ent o

becomes higher than 4, the sterilization effect can happen _td
decline. Furthermore, if the concentration of the corros'ion
inhibitor is lower than 0.1 ppm, the cbrrbsion;inhibitiﬁg effect
may décl_i—ne. On the contrary, if the concentrétion of the éorrosion
inhibitor is higher than 1%, the co'rrosioﬁ—preventing effect tends
't‘o level off, and this may be an economical disadvantage.

If sulfuric acid is used as the inorganic acid, it is preferred
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)

physiclogical salt solution (salt concentration 0.9 wt%), the pH

dropped to 3.2, but when seawater samples collected at three places
and a c’ommercially.available artificial seawater sample (éalt
concentration ébout 3.5 wt¥) were pressure-sterilized (120°C, 15
minutes) and used as liquids undergoing treatmeﬁt, the pHs of the
liguids 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
.mainly the effect due to the M alkalinity of seawater. To keep the

pPH of seawater at 4 or less, it is usually preferred to add 120
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and a comercially available artificial seawater sanple (salt
concentration about 3.5 W% were pressure-sterilized (120C, 15 m nut es)
and used as |iquids undergoing treatment, the pHs of the 1iquids
undergoing treatnment were in a range of 5.0 to 5.8 even if 100 ppm of
sul furic acid was added. This is considered to be mainly the effect. due to
the Malkalinity of seawater. To keep the pH of seawater at 4 or less, it
|s usual PP Weaght) o5 mege196 sulfpricwretht) Idr isoparesermed that &bied.
added ampunt of sulfuric acid

< 400" piREEF FHRLE r%Q&eeaﬁﬁ?de%%wm'o%ntaﬂfﬁaresrqwc}ﬁ 88 vRRR 951166
cancont 4P bage o7 SRR AR §nll BOREDEToh S RRREIUR Ios RiBRREE, UG,

artifici ab sepybigl SamHées prirerkell PR &b 2Bgmpp3r thesPH  yaldestab the

|'i qui ds undergoing treatnent were respectively 2to 3.6 and 2.8 to 2.9.
That is, ceheanthetinnsest eulfurtiie achhaddedat o dheodbsué fugtivracsdawhberpH
variation of the liquid wundergoing treatnent. decreases. The optimm range
of the cBHéeﬁFFJaﬁ%ha%fS%ﬂ‘éa‘ée?rwmeﬁs.vrﬁrm)ultfd} BOR @Rd 120QupemuntibegbHng

treat rren{,agﬁ gnds %%t e%‘]ld i d dpetpr?ﬁbe té:eat a’ldw}“a’%tfe,frgtségﬁtgftwﬁy 3.2

condi ti ons, ut a

preferrede I316vi 846 0% gcopgmy a_if‘d FRgtconyen,epge (§f V‘@ﬁ@i‘eﬁggat rHan?:he

operation, a range of 1 to 500 ppmisS nor€ pre erred. For exanple,

case whecenvasteabien o¥i shlFuptlcofacid) ame Ep}f:&l'érilaﬂfmntcﬁﬂttﬂé\ QiqﬁbQUt '

8%is treated at a tenperature of 35C, it is preferred that the -

concent r@RGSRIOBAg t heeabrenti acraasstor is in a range of 1 to 100 ppmin
In this invention, the inorganic acid and

the liquid u r goi treat ment.
the corrosi onnﬂT%h‘?BFgB m.IAnge fficthe afonfgntrapiper ot R FPEPEion
under goi fghibitor in the liquid undergoing treatment depends on the liquid.
to be treated and water treatment conditions, but a range of 0.1
eppm.(weight) to 1wt% is ﬁsually'preferred.; In view of economy and
the convenience of water treatment operation; a range.of 1 to 500
_ppm‘is more preferred.” For example, in the case where westewater
‘'with a pH of 1.0 and a salt concentration of about 8% is treated
at a temperature of 35°C, it is preferred thaf the concentration
of the eorrosion inhibitor is in a range of 1 to 100 ppm in the
liquid undergoing treatment.

In this invention, the inorganic acid and the corrosion
inhibitor can be added at any step before the liquid undergoing
treatment is fed to the membrane separation device. For
sterilizatien of the membrane separatioh 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'eide of adding the corrosion inhibitor to the ligquid
undergoing 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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treatment is fed to the menbrane separation device. For sterilization of
the menbrane separation device, it is preferred to add theminmmrediately
before the nmenbrane separation device. Furthernore, it is pref_er_red to add
the .i norgani c acid on the- downstream si de of adding the corrosion o
inhibitor to the liquid undergoing treatnment, for inhibiting the corrosion
of pipin I't is also a preferred nethod to add the corrosion inhibitor

si nul t angBGSF9rﬁﬂ§ﬁ°Ph%nﬁhB}5‘aﬁij§ LHRPISRIdET: 1pnPrREeEnsE. vierelers ofhe
corrosi og.j-phi-kit i Xpensj v .t is,preferred, in yiew qf econo to
add it. OEF?H%QJI‘& S%Oe% 0 %t ?\Jél\ﬂ% Jiee uﬁggré’gﬁr noqfthfé‘at ﬁ'%ﬂfli s BB U6T Pm{ih@s_s. '
It is preteatmdnioisNBepMokt Rkky add the inorganic acid and the corrosion
inhibitor. It is preferred that the period of tine during' ~which the

i nor gani ¢ aci dranis tpre fearfeds tonin béihi t 0énele ad®RherdedgeALd ddiEand i N
a range of 0.5 to 2.5 hours, and that ~ the addition frequency is once per
day to pEhengprrosieniniibitered It dsaprefaraed d:hathgéhehmzaﬁ:di tofotr imer :c od
of time gnd.addifio equency, nonitoring the variation in the amunt o
vater " pRRREa0; Wy eRe thentRanbenEhecda hd Ghe Foe ppariehdbiioranas

. cont ai r op; 0f the. co te risg ., of differentia
COnt ol DRepl daged EALHOPLAL LOLENSEMALIE: 41 4 S Lo did ] SLanthak

| mer sedthe afRAAUE0EEe§abHEY AL 68Bb3dY BAvitEpedGich@nd the; £preesi-pla

i nhibitor while the water. treatnent apparatus ~stops operation. 1n the case
wher e t heoi adeganitelycichaarye ttie caddbsion perlliod teff tdme add@dagapaiahel vy,
the addition frequency of the inorganic acid can be different fromthat of
the cor roSEReRARy bGP toring ekhepl €ariatigei dizathise ameentf f owates 2.5

(oS SFbamkbshy €AY nRE-LASs COLhRLQR:LANLRY" Ih ¥RR BIa2980uhe’ ahd°
- . contained organic carbon of the concentrate, the rise .of
differential pressure, etc. For_stérilizing the membranes, the
membranes can be immersed in an agueous solution containing the
‘acid and the corrosion inhibitor Whilé the water treatment apparatus
-stops operation.

In the case where the inorganic acid and the coffoéion
inhibitor are added separately, the addition frequency of ‘the
ino_rg_anic acid can be différent from that of the corrosion inhibitor.

_ For°ekample,‘the acid can be added for 0.5 to 2.5 hours every other

" day, and the corrosion inhibi%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 ih the
corrosion—inhibi_ting effect, it is preferred to lower the addition
frequency of the corroéion inhibitor in view 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
éevice of the present invention consists of, for example, the

following A to H.
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|

of time but at a different frequency, say, once per week. Especially if
the corrosion inhibitor is expensive and excellent in the
corrosion-inhibiting effect, it is preferred to |ower the addition
frequency of the corrosion inhibitor in view of econony, for exanple, to
conbine the addition of the acid only and the addition of both the acid.
and the corrosion-inhibitor. The -water treatnent apparatus having a

menbr aneAs dpateat i ontakkedevd cef: Thesplesbes fakentinothe Msqeid wiidedd@ing
exanple, the  following Ato H 17 A Water.intake device: This device
takes i ntERBtMPRYi @S lrrlr@ergmm@telu @@tdnﬁﬁuaaéyttt:@nssmm\mfeap tmake waingy,
consi sts f an gnta en1c% i nj ection equi pmrent, etc.. B

ke
Pre- trea?n%ﬂfca BégcgﬁgﬁuﬁﬂBéPWﬁB ro®tfe intake deV|ce These devi ces
bre- L1 eap. i | LA thalHA0IAG LERRRATOLLEASOE o0 1RcARE (LFBLe g@mﬁ

separation device renovi ng e suspende

etc. in ﬂéﬁlbeﬂl{bﬁbuﬂﬁ@éﬂ(ﬁml&&ﬁiﬁnﬁﬁ@ieréﬂﬂnfqlf‘t@&Emé@m&lﬂ%n‘fgal1?0

exanpl e, the devices are disposed in the f owi ng order. B--1 Coagu atlon
filtratimembegheesepaZaldbnsdieny.cel,| thor Arembting i the abugpedasiac mand s
mcrofiltration device_can also be used instead of B-1 and B-2. B-3

Chen1calemﬂ}%% +ﬂ6 RERABFENteFBr #RuﬁhﬁlkkﬁQ%Qxﬂﬂﬂﬂnﬂﬂinglﬁnﬂaﬁmantkaaq@ﬂ
the. pr entE4F Somé JTPEERSEhe, nRY i i SR ar e damanpa 1o °
control gwgl y@ifgwgﬂﬁlbfdeguffer action. D. Filter comunicating to the -
I nt ermedi ate tank Is installed, or to the pre-treatnent devices, if
the i nt 8 e dledgul @tikon SENDtration device

B-2 Polishing filter |

An ultrafi]_-trationl devic&e and a microfiltration device can also

be used instead of B-1 and B-2. |

B-3 Chémical injecting equipment for injecting a éoagulant,

microbicide, pH regulator, etc |

C. Intermediate tank installed as required to communicate to the

pre-étreatmént devices: Having such functions as water quantity

dontrol and water quality buffer action.

D. Filter communicating to the intermediate tank, if it is installed,

or to the ‘pre—treatment devices, if the intermediate tank is not

installed: Having a function of'&:emoving solid impurities of the

liquid undergoing treatment to be fed to the membrane separation

device. -

E. Membrane separation device: Col'nsisting of a high-pressure pump'

and a membrane separation module.

Plural membrane separation devices can also be installed in

parallel or in series. If they are installed in series, a pump can

be insta:].led _tietween the membrané separation devices for raising

the pressure of the liquid undergoing treatment to be lfed to the

latter membrane separation device.
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I nstalled: Having a function of renoving solid inpurities of the |liquid

undergoing treatnent to be fed to the nenbrane separation device. E

Menmbr ane separation device: Consisting of a high-pressure punp and a

menbr ane separation nodule. Plural nenbrane separation devices can al so be

installed in parallel or in series. If they are installed in series, a.punp

can be installed between the nmenbrane separation devices for raising the:

pressur eFof PPAE-ErqarBentddeydicng communigatioghsof slet permeatiisigt sater
evice. 18 F. Post-treatnent devices comunicating to

nb ti
tmrale Lgpﬁﬁsf’?ﬁéa ngeoﬁWr%etﬁ@PﬂEﬁEFaﬂe desghfif at | 69 TdeS¥RBPIEor the
exanple,fgmg 8&@98399 hﬁeﬁecg§8351§§§€ga'f!ed F-1 Degasifier: Having

a, function o car onlc aci | ci um colum F-3

Chl ori nerimj Bééhﬁﬂfﬂéw CRatinBoat fhh%%&%nbfd%fn@,@ingomﬁ%' RGilgo the
outlet on the raw, water side of the nenbrane separation device. For

exanpl e, FtReCaloflmwwcoguravi ces can be exenplified. G 1 Buffer: For
exanple, _a neutralizer G2 Discharge equipnent H Qhers A wastewater
treat menF-deGhierinecineatangodpuirastal led as required. The water

Lot o0k, SPBEE AU Bkl ol PUCE' S B ERTL RS, %o AP AL G0 B B
ot Poneebaoaag, br aghd ARfpkiRe SAER3aaBy MUl e bz PRapigiceHe
devi ces Boblowth@r&e¥€es can be exemplified. -
G-1 Buffér: For example, a neutralizer.
G-Z Discharge equipiﬁent
H. Others
A wastewater treatment device, etc. can also be installed as
requ1red.
‘The water treatment apparatus of this invention can have a
pump installed at é desired piace. _Furthe‘rmore; it is preferred
‘that one or more means for édding the .inorganic acid and fhe
corrosion inhi.bit.or- or their aqueous solutions are’ installed in
the intake dévice A or the pre-treatment devices B or before the
pre—treatment devices B, or before or after the Ffilter D.
Especiallj it is -prefem_:ed to install the means 'béfore the membrane
‘separation device, i.e., before or after the filter D.
To enhance the effedt of this invention, it is preferfed that
.the devices used for adding the water—treating microbicide,
- inorganic acid and corrosion inhibitor can be automatically
‘controlled, and are respectively provided with a pump capablé of
'adequately controlling‘ the inject.ed amount. Furthe:more, it is
preferred to install the instruments for measuring the pH values
of the liquid undergoing treatment‘ to be fed and the concentrate,

the concentration of the corrosion inhibitor, etc. in the apparatus.
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pre-treatnent devices B, or before or after the filter D. Especially it is
preferred to install the neans before the nenbrane separati-on device, i.e.,
before or after the filter D. To enhance the effect of this invention, it
is preferred that .the devices used for adding the. water-treating
m crobicide, inorganic acid and corrosion inhibitor ¢an be automatically
controlled, and are respectively provided with a punp capabl e of '
adequat eMpreonercl tongonheol nike tisteaammiten Farddidring ef waties - treaftdniged
to install the instrunents for neasuring the pH values -of the liquid ,
under goi MGCEPRACHERr B5Che 1BdlaRFeFRILRMMT A Instamenic eapakrlieonfof '
t he corrgsi Lnhibitor. C..kn-the. apparatus. Moreover, to contrql the
nter m ¢ ReRraEad hh 3 BEPEHOPTL A a0 RS Sinerenr e L Epat an fufgnatdo | C
pref err edohfab188ri 4161 Swi%Y tHePBARbRa 1 d}%ﬂéﬁi&g de fRelwatdO¥kdetmehl S
nore preferred that an automatic controller allowng the automatic :
oper at i oapphrabaswatea wheaknest prappdeatus as a whole is provided. It is
preferred that the conponents of the water treatnent apparatus of this
i nventi on suchlbsiginnefprres villatke sher compdmesfts meft dhieawaten tkehymeotbe
corroded_at BH 4 or_less. If the li %ui d undergoing treatnent to be fed is
[

|
kept at PPP% GFu§e‘§§‘f:~ is RPPR st PrchafFoRiBEngcindafr beed kiing Aede afd
the eff eﬁége%f ra%gﬂééejgg 58 e.ao&zto*a%amg 'bgﬁ ﬁagraiégs be I%Etstﬁ'g“ﬂﬁ}lggi o

prevent t rrorati on cause oxXi dr zr hg age f~C

etc., soghasrfyUhgoepsutmbhe ke dddedaas o RSt "B PeorbPibssSi ACRibRAC
wat er-treating mcrobicide of the present invention is used, the anount of
sodi um hytevgbhzation cethacbecare sy lodiilaf el eagkdhelled faddi bifoprenbvang
chlorine-based mcrobicide in a pre-treatnment step is effective for g
sterilizZHR¢oficahl 8 JdierRinipgisedn phsphdecphtatknedr &t nereveppatheus

havi ng ammér?g?ieterioration caused by oxidizing agenfs of chlorine, etc.,
sodium hyd;‘ogensulfité is added as the case maf[ be; but, since the
watei:-treatihg microbi-cide of the present invention is used, the

amount of sodium hyarogensulfife. can be rremar‘kabl_y decreased.

| -The A 'additionl of a chlorine-based | microbicide in a
pre-treatment ste'p is effective for sterilizat:i_.on and is generally
used. In the case of a treatment apparatus 'having a membra_ne
separation device, a ch_idrine-based microbicide is continuously
6'r intermittently injected, for exampl'e,r in any step of said devices
‘A to D. This method cén almost perfectly sterilize the liquid

undergoing treatment to be fed unless any re-sistant strain emerges. |
A chlorine-based microbicide can chemically deteriorate a reverse
osmosis memb:_:ané, and to prevent it, a reducing agent such as sodium
hydrogensulfite is generally added immediately before the membrane
separation device. However, in the liquid undergoing treatment:
remaining after reducing and rémov’ing chloi:ine by a reducing agent,
microbes can easily grow. In addition, the microbes are not a

variety .o'f 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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separation device, a chlorine-based mcrobicide is continuously. or
intermttently injected, for exanple, in any step of -said devices ‘A to D.
This nmethod can al nost perfectly sterilize the Iiquid undergoing treatnent
to be fed unless any resistant strain emerges. A chlorine-based

m crobi ci de can chemically deteriorate a reverse osnosis nenbrane, and to
prevent it, a.reducing agent such as sodium- hydrogensulfite is generally
added i nhrelade papyfaekduric midnahes estistlr dtheyre .delthds. pHOb@ery capnbehe

| i qui d undergoi ng treatnent- renmaining after reducing and _renovi ng chl ori ne
by a'red%%fﬂ%gaﬁ nFP%ﬁQﬂQﬂﬁ%?%mﬂﬁe%sgp}ogﬁﬁﬁTbPﬁ@%ﬂﬂ%q§ﬂ21Q%ﬁ?rﬁ%rBB%s
are not V. r is e I

i 11 orPey FreFheRt e e PB Uriia i S ok M L AR RG R BihehEakety
20 i ncl ugler SR MErbir-anBl Sdhast fd dovike) 8re TSP BRME8PcBE1 vER, v Ed
i f the addition of a chlorine-based mcrobicide in the pre-treatnent step

and the imfextiobently. r atiis mgthoanisi ansdlialfdotiheiforeprbeentingatie
separation device are carried out respectively intermttently. This method
i s al so RgnkEAney detprinrakinn ng Ithés prafeameddéhati that ¢lohorineibased

referred, that.the chlorine-based mcrohicide is injected once per. day to
ber i x MHFRTRLEETe Ao tnIoRF i RGES PES S0 605 PEEC ALK RERRA FeFerhARE 1o

t he qual L. 8, 4 exi s ' L CT S :
adaptat | S HEEE 2 S A RIS dnfh cHBE. Ch SLERERote e B bun fay o
consi deriayy ddivamerente Of ke etdlcPent@NlcE MiikeGobes .ChiAr4a8pbaceen to

m crobicide, it is preferred to supply a reducing agent at a position

bet ween thee prigningateentadiding esttend ¢lnboxbmdrbmeed epaiatoicideyi candor

i nactivating the chlorine-based microbicide. In addition, in adaptation to
the ti mc,fftﬂsjiqeli”’s“%@?far%‘r%“%‘tﬁ 9§ Frnwatar eentabaing fhe S bortrgelbatedhi s

| nvent | Sf ol A0 18G FBEEPELA0 LDbBb 19T BBHub DR YA oEPY BOSLYILR the
between the pre-treatment cfléviceé and' the membrane separation -'
device fof inactivating the chlorine-based microbicide. ~ In
~addition, in adabtation to the timing, it is desirable to édd the
wa'ter—_treating microbicide of this invention or td add the corroé:_i.on
inhibitor and the acid sepéra’tely to the agueous solution to be
fed to the membrane separation device, for sterilizing the membrane
‘separation device.

The intermittent chlorine-based microbicide injection method
to the pre-treatment s‘tep like this gives an effect of remarkably
decreasing the treatment cost such és microbicide cost compared
wifh the continuous injection of microbicide. This can be achieved.
for 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 thé conventional
sterilization me'thodsl since the sterilization effect is
‘insufficient.

The water treatment method and apparatus of this invention

can be suitably used for the water treatment with a membrane
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fedto the nenbrane separation device, for sterilizing the nenbrane
separation ‘device. The intermttent chlorine-based m crobicide inject ion
nmethod to the pre-treatnment step like this gives an effect of remarkably
decreasing the treatment cost such as nicrobicide cost-conpared w.th the
continuous injection of mcrobicide., This can be achieved- for the first
time with the water treatnent method of the present ‘invention using the
wat er - t r SGPRRGLAPEr 4BV EFle JantHeWHAEN BAL eap be suidabdy need fianmaterd

coul d neyetL.., chieved by the conyentional . sterilization nethods since
Che ot of FEARTRE BLSSEES S Sih SAMNEILI AL 108" GF aa e AR E A AL O
appar atugf S i }.O e SULE a f : : r.eat nant
Wih & nororonokssh MEELEP broRl Pl 4 RS Mot Bl Bheca
for. wataltraphirei wgtr ARCpaLe WAL AHARRAH AL 08 mOdi SERARRIve water,
desalination of brackish water, production of industrial water, production
of ultreparéfiaatioorohuey tap watepr, cahit aidlvanckdneckaimait plireapaater.
clarification of raw tap water, and advanced treatnment of tap water.
FurthernBPEtQFEHOFﬁ gheocdRcther aPPERNSratden, ol §8°ofn AhEOocABe thahepse

organi c I a . likely 10 be deco S by, conventional oxidizing
m cr obi c‘?%%]géariéég%%%%atljg%#%#%%%ten‘?tf’%t egi,)ﬂ“fe‘g?éy 1:coan%t%_ @Sﬁ’eg‘i?ﬂs. edfbgr
recover edoilréheibni g b HESHPRSEHob 91 ab B A ERphratelitS chA%ERE-ERelS

| arge. Moreover, in the case of producing drinking water, this invention
has an etlhegtcahabet bongeneratianoof rebeverelavarrbhanbepngdasedmpbkbd.

chlorine_ sterilization can be prevented. Still furthernore, the water
t r eat nent? nettp eifeehiof ithisnihyantioaspeclargy. sargiwer oin khe case

(r:);(r)]dggt L§€ &g;ootfurci‘gi?rg% ﬁ%%%{%ngtgg? 1(::1(1):1@ Oiun%desntvgc}nhhgisggn feofofiecstaft%tax:' ‘tlonra” y
generation .0of the trihalomethane produced with chlorine
Steriliz_qtion can be prevented. Still fu’rthérmore, the wa-ter
trea‘tment method of this invention is especially suitable for the
productic)n of drinking water, since compounds with high fo.od éafety

. only can be used'for sterilization.
Examples

This invention is described particularly in reference to
examples, but is not limrited thereto or thereby.

First of all, the synthesis 6f the chemical solution used in
the examples is described below.
< Example of synthesizing a polyepoxysuccinate >

An | epoxysuccinate was synthesized as described below
according 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 di'ssolution-. To the
aquéous solution, 500 g of 48 wt% potassium hydroxide agueous
solution was added dropwise using a dropping funnel with cooling

to keep the temperature at room temperature. Then, 18.8 g of sodium -
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Exanpl es This invention is described particularly in reference to

exanples, but is not limted thereto or thereby. First of all, the
synthesis of the chem cal solution used in the exanples is described

bel ow. < Exanpl e of synthesizing a pol yepoxysucci nate > An epoxysucci nate
was synthesized as described below according to the nmethod of Payne, et
al. (J. Og. Chem, 24, 54 (1959)). A 2--liter three-neck flask was

char ged wingsf8@egax atdbdi, andshpdegentnd 328 gndf o sUhJdBPdyke peaiorhi akor

di ssolution. To the aqueous solution, 500 g of 48 wt % pot assi um hydr oxi de
aqueous Y8bPhtVef AddedddraprWisewi sBheshiyturdr wppi syifwedelfon abontoBiong
to keep the tenpera at rogmtenperature. Then, 18.8 g of sodium 22 :
t ungst at lglﬂ)éteﬁdo%’ﬁ‘,& uj:r:lﬁ-ﬂ gsﬁﬁsgaugﬁ%‘ | Bokass jupthyoaide Geaeoms: sRiluELlonat er
was add r ' L xt ur; . stjirred for about 30 minutes, an 15 g
of 48 'Me%goﬁgé\gﬁﬁ%nl%y r%%((lide lgh\tﬁglusg dsE{o Ut i G f\%ﬁ?ig Vggugpﬁy@gdgaﬁpﬁ

this casge Kt fthaskedB818H  lihye FOOLA repgll ot eppgrat upe at
55 to 65C 'I"ﬂ?n, the’erea%:tion 15r%:xturegv?}atgSégg{’) éatg'{aEGSerg&éO%bfeo?ggaﬁgn

M nut es, mintebe aias Repatas B5o EPUXESHCTO Mt iRHICRYSoBPA M i0Po+AB8ium
aqueous sol ution was cooled to roomtenperature and concentrated to 300
m, and FRORESUGGLRREE qgitepus |sodartigm .ac@henequaties goloduiced wasecppledt e

Then, & SO A CEiBRS B LS EE tERAA B0 0u O Tbr L S WPRePPBadsi um
RS aenv st 1ywdsobenael bt SouRE el Siood R ARSI AT LU B O
0.41 g dofiliatation hyfsoxisel aeson addegotapdiinashbRPsuBsisatsi ed out at 80C
for_6 hours'léLen, a 200 ml round bettom flask was charged.with-10.4 g of
the potassium epoxySuccinate and 50 g of ﬁltrapure water, and 48
wt% potassium hydroxide wes added, to adjust the pH of the aqueous
solution tq 10.3. Furthermore, 0.41 g of calcium hydroxide was
-added; ahd reaction was carried out at BO%Zifor 6 houis. In
succession, the reaction ﬁixture was cooled to room temperafure,
‘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 molecular weight of the obtaihed pdlyepoxyeuccinate was
"measured by means Qf gel permeation chromategraphy (GPC).
Concretely a sample was prepared at a concentration of 200 ppm,
and asia standard substance, polyethylene glycol with a known.
mblecular weight was used, to draw a calibration curve, for
calculating the molecular weight of the sample. The weight average -
Molecular weight of the obtained polyepoxysuccinate acid was Mw =
| 20900 (n = 100, Mw/Mn = l.OOj.
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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succession, the reaction m xture was cooled to roomtenperature, and the
I nsol ubl e matter was secured by filtration., A rotary evaporator was used
to renove water at a bath tenperature of 40C, to obtain a white solid. The
nol ecul ar wei ght  of the obtained pol yepoxysucci nate was neasured by neans
of gel perneation chromatography (GPC). Concretely a sanple was prepared
at a concentration of 200 ppm and as a standard substance, polyethyl ene

gl ycol vwéreati(mwoﬁﬁhetmbatyv\ﬂjoghism) psed, pt:@ﬁxayva waltielr-grbaningr ve,
for calculating the nol ecul ar weight of. the sa The wei ght aver age

Mol ecul AFLGEPRHELdE (OFE Gotft)ai n§aaaa#9§ﬁo§§§9éctﬁa epaepesmgowx 390980 (n

aci d andt Gt 7] m(gg o FSBTRAERn ob Pl SR MERAT R B80T 3% BB RhuES,

t : | t I
pur e W S £lod ShRELI T HEUGLEH] (A0 Shead, A PEEPRSAP SEsdq oabl N0

m cr obi CI t al nl ess st test preces (20 mm x
made of ﬂ&’é@nwdvamieﬁh%sméd] AL WD acttdrd Hom o hamﬁiersa‘,a@ﬁdw&reed

washed with pure water for 60 minutes using an ultrasonic washer, washed
wi t h acetm@d.rf.or S§ddwatest regiiny Mg robicdide w8ai dilnted witdaseayater
m crobicjde.was diluted with seawater' /(el ectric_conducti vi ty 100 nS/cm to
100 ti rre(seJ(ﬁ‘ﬁ"E:‘FJdE)i crgductdyddit r 40P oSV G by tot ol ARk RF nimdprgbiedteng
|1 quid: (Bt r?’ldwlt%gwaﬁo%éﬁ& dd‘ sty théEPrmg {H&;i’@'(ﬁf TVE?”G
cont ai ners. al nl'es ee preces were e
cont ai N§Jrsq %ﬁ.e‘r}%bé ‘iﬂ%ceﬁﬁinc%%bﬁ' oer %ene&@oahiowﬂyéehﬂaa@ bBn@Rin8PE.
thernostatic chanmbér. On the 4th day and 7th day after start of i mrersion,
t he t estSaid oAt intressd altiie 10 te san hiweiegh gd reT hameesied pmect:m-, woneannehsd
Wi th-pure water for 5 seconds, washed wi th acetone :
one by one. The contalners were allowed to stand in an 80° C
| thermostatic chamber. On the 4™ day and ';'th day after start of
immersion, the test pieces were taken out and weighed. The test
plieces were washed with pure water for 5 seconds, washed with acetone
for 5 seconds, dried in air, and weigﬁed in a silica gel-dried
“atmosphere using an electronic balance capable of weighing in 0.01
mg. The average value of five test p'ieces was obtained. The effect
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/m*) = (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 4t day - Weight
of test piece on the 7" day)/Surface area of test piece
Then, the ratios of the weight losses (a) and (b) caused with
the use of corrosion inhibitor to the weight losses (a) and (b)

caused without the use of corrosien inhibitor were o¢btained

‘respectively as described below.
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for 5 seconds, dried in air, and weighed in a silica gel-dried atnosphere
usi ng an el ectroni c bal ance ‘capabl e of weighing in 0.01 - ng. The. average
val ue of five test pieces was obtained. The effect: of adding the corrosion
i nhi bitor was eval uated as described bel ow. The weight loss in the period
fromstart of inmersion to the 4th day (a) and the weight |loss inn the.
period fromthe 4th day to 7th day (b) were obtained respectively as

fol | ows. Wedghhtldss d alakatidomeighWliags (af) causedivedd betori cormesdioon -
wei ght of test piece on the 4th day)/Surface area of test piece \Wight
loss (b)IRBTREFOL/ HedBhtilans (83iCHHIRDVARDONE BE® OF 5O T ofhdnhdpiton

pi ece on_the 7th day)/.Surface are f. test.piece Then, .the ratios. of .the
P gnt 1 BLERt bSO AL AGE RETapR a5y ol B8 Es RSPl PSR TH pRR e RsoR
the weig _ 3§ S Rl b t I :

o ot AR EEE gia}ﬁgg%dlr%%%égtq ively hrihBdlat i%“ﬁ%&%éﬁPgﬁP s,
(a) ratio = WTightaversigd &aloausechid Weighe Doseord Piatio anditid aeidhitght
| oss (a) caused wi thout use.of corrosion inhibitor Wight loss (b) ratio
Wei ght 1 bess (Oh) coatéd washempboped cas rivee oveighhi bdsorrdtiei gihe aesully)
caused W t hout use of .corrosion inhibitor The aveggﬁg val ue of the weight

| oss (a)1f AR and (P Meilght (10 JhRe 1P PETRES Wi POYEEPRSYENE AR

0ss rates JpEcLosutlal 8esBRNY LReTaBhA I LhityhRohallnaRek BatuiiPe,

pol yepoxysuccrna 'S a etr _ _

et hyl enegi agh PRt ehhaapstigheryascERéNa, and palyacrylic acid, as PA)

Conparative Exanple 1 An experinent was carried out as described for

Exanpl e dompacapivehBkampleolr osion inhibitor was added. The result is

shown in Table 1. In this conparative exanple w thout using any corrosion

o An experiment was carried ou as described for Example 1,

except that no corrosion inhibitor was added. The result is shown
-in Table 1. In this comparat ive example without using any corrosion
inhibitor, the weight loss rate was larger than those in Examples

1l to 3, to show that the test pieces were cofroded heavily.

Table 1

Corrosion inhibitor Weight loss rate
Example 1 PES - 0.37
Example 2 o : EDTA ' " " 0.58
Example 3. | _ PA _ ' 0.67
ey

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 liguid. Test pieceé (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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i nhibitor, the weight |loss rate was | arger than those in Exanples 1 to 3,
to show. that the test pieces were corroded heavily. .Table 1 Corrosion

i nhi bi torWight |oss rate Exanpl e 1PESO. 37 Exanpl e 2EDTAO0. 58 Exanpl e

3. PAQ. 67 Conparative Nil1l.00 Exanple 1 Exanples 4 to 7. Sulfuric acid was
added to seawater (electric conductivity 10.0 nS/cn) for adjusting its pH
to 1, and 10 ppmof a corrosion inhibitor shown in Table 2 was added to -
the seawafeyaid fegtdpariaquid wesimlpteddndeadsif Hieed90(1RD porhiye tBG Lemex 1
mm) made of  SUS304 ang gollshed with a-No, 320 file on the surface were
washed WPPREIAPESwAPBR FRP BertrhesesStRFhgtant Bigeab e swdsmeTsetdfed

h d ndr ed [ 111
of oai d fhS oeraibel S py A bhel! k" i ive AR 5§%F€%?%§? oyEre 2
cont ai ”eéilo%@ﬁ \t:@estsehﬁ'i G.Irleﬁs?ﬁce%ll'ﬁetr‘ﬁgstgt&%%h%ﬁ)%r' HHErf \XEJ] te@t‘ﬁed

cont ai ners one by one. The pol yethyl ene contal ners were stand

in a 35Ctbhgotwsimt iad 1ehades teand daMEiniisaked ¥8r8OF wowra! | @Hédtbgt
stand continuously for 17 hours. The test pieces were taken out, washed

with pur Blﬁﬁ?érweée baker c@hkls warhequashidy purd wakanford GO E@G@@d@nd&d The
ured_as described bel ow. The weig

wei ght | oss 0Si S nea
| oss was¥ SBPSH ik %#0% Forcty §\ﬁcﬁé‘%1sor mirg wedht fesg it °\9£F8§18P
five sanplgsndisur V\%Bttﬁéjscmgﬁ'%él%%ws (Qflg?v}elgﬂwoqs@t wiE dissli P E%om

before i mersion -
the following formula, and the average value of five samples was

adopted. _
Weight loss (g/m®) = (Weight of test piece before immersion - Weight
"of test piece after 3 days of immersion)/Surface area of test piece
. The result is shown in Table 2. (In the table, potassium

polyepoxysuccinate  is abbreviated as PES, tetrasodium
'ethylenediaminetetraacetate, as EDTA, and butanetetfacarboxylic
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 iﬁhibitor was added, a high
c\orrosion—inhibiting effect was shown compared with the casé where

‘no corrosion inhibitor was added.
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of test piece after 3 days of imersion) /Surface area of test piece The
result is showmn in Table 2. (In.the table, potassium polyepoxysuccinate is
abbreviated as PES, tetrasodium ethylenediam netetraacetate, as EDTA, and
but anet etracarboxylic . acid, as BTC.) Conparative Exanple 2 An experi nment
was carried out as described for Exanple 4, except that no corrosion

i nhi bitor was used.. As can be seen from Table 2, at a strong acid condition:
of pH 1TabdetBe case where a corrosion inhibitor was added, a high

corrosi gnm=Tmhrbiting eff,e},t was —Showr CORpa et it the cast e Sas- 0
corrosi on i nhi bi t or] YEFoatfednhigtanp| e . ei,f,@st:lon 1‘(6;‘7!“2)_55 '
i nhi bi t pr Concent ratji"onVei ght 0SS (ppm ( 9/ M), EXanpl e #PEST00. I'9 EXanpt e
SEDTAL100™ ¥ PERahpl § 6PA100 P58 Exanpl ¢ 7BP' C10¥7. 9 Conparative Eténple -
2AFi | - 279 anpl e-|18 and g? arativelExanples 3 and 4 Twenty I.,ght perclent
of sulf Fllta(':mpa%i d and 0.1 % of a |corrosiof inhibitpr shomv}g.e'llgn Tabl g 3
were adfgg 9. pgir e (wat er (g ectric ¢onductivigty 10 !', B/cm, tp.prepare |a
m crobi fidefor a_lwater treatment- appar at us ®in Exanple 8 Odj'gng_%;e_ach
of sodi ipxanpibrat e |and nal isgcaci d werfe furthearp added {as stor@ge
stabi | i ggfrs atess-steel test—pi '

FS——Stat+H eces— (20 nmm x—30 :
SUS304 g}%’ﬁgﬁ@ j‘@hed_w’th #iNo. 320 file on the surfacps were asashed with

\

Example 8 and Comparative Examples 3 and 4
Twen-ty' weight percént of sﬁlfuric- acid ami 0.1 wt% of aA-‘ .
corrosion inhibitor shown in Table 3 were édded tq pure water
(electric c-ond_ucti'vity 10 ué/cm) , Lo prepare a microbicide for a
water treatment-app'aratu-s. in Exampie 8, 0.5 wt%r each of sodium
citrate and malic acid were further added as storage stabilizers.
| .Sfaihless steel test pieces (20 mm x 30 mm x 1 mm) made of SUS304
and polished with a No. 320 file on the surface's wére washed with
pure water for 60 minutes using an ultrasonic washer, washed with
acetone for 60 minutes, and dried in aif. Then, the Vstair-nless'rsteel
test pieces were immersed in 50°C 20% nitric acid water for
'pass'ivation txjeatment for 1 hour, taken out, washed with acetone
and dried in air. Said microbicide was diluted with seaﬁater (100
mS/cm) td 100 times .(mic_robicide concentration 1 wt%), to make a
testing liquid (pH 1.4), and the testing liquid was placed in five
100 ml polyethylene containers. S'éid 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

weighed inasilica 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 imersed in 50C 20%nnitric acid water for passivation treatnment for 1
hour, taken out, washed with acetone and dried in air. Said m crobicide
was diluted wth seawater (100 ntS/cn) to 100 tines.(m crobicide . '
concentration 1 wt%, to make a testing liquid (pH. 1.4)-, and the testing
li qui d wedPpbageet iwekghing imo0rP1lpndyetThe wadgbbntesneras cadichlatadnasss
steel te leces were i rsed in. the containers one by one._ The
poIyethyﬁ%ﬁgrl§8§t59ﬁeg§a&gﬁs_ r|d@@a T9Setants i sRoie sHe TaRteodtatic

chanber. -On t&g, 5t t%fy %egyfz[téé HiltrOh LITERLY ggﬁwetti%%%fpé s Ve s

taken out and weighe est pieces Were was pure water

seconds, aVeswed Yol Htas8t LAY e GRYMIS +dLkGH 109 7@l %heagiat\éﬁbs{i?@,i n a
silica gel-dried atnosphere using an el’ectronic balance 27 Capable o

wei ghi ngand dllWledyithheteeiidet whtes vasS .Galrtél atlets ais cddded betlufdon
Exanple 4, The result is shown in Table 3. Separately seawater with a salt
concent r&d i oFDISERRALAT, (Rlectaic randustsivity 400388/6Mdr.ni0ght wtd of a
stabilize, ' ount . a jluted wt teril ter to 3.5 % (this
s oal | AeEFRErES S Ml & Sas"addet Tebhdods: ore) Bagosalitien o0
wt % of Gl £ | Bpd e 3 he sol ution
wes. al | ores A ARE KO SR B3 ReE T MRARRT rhRbLEs R bPEnESH
For obt aBhi ngFdrhehtlaira mep e, pdatRdicomnftQr anhednambast-enheinBobadt66ih 0
culture at 30C for 6 days, and the nunber of emerging colonies was = -
count ed. v@haiguditte coldtureecahi 30Ty foat 6 days heapl athe nombeh olit amaegling
wi t hout %gire ul ation (solytion A) was obtained.  That is, the glate count
n

remai ni LR DECHNED - r DR (I FO TR IESBT ARG TPt ate EBarelate
remal ni e, fat eotg%irﬁaé {‘?iﬁ;&f%ﬁtrééﬁfétigﬁcféc?ﬂltion ) was -obtained.

That is, the plate count remaining rate was obtained from the
following.formula. |
. Pléte count remaining rate (%) = [{Plate count after reaction
(solution B)}/{Platé count without pH regulation {solution A)f]
"x 100 '

The result is shown in Table 3.

The microbicide was sepafately 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 wthout pH regulation (solution A))] x 100 .The -
result is shown in Table,3. The microbicide was separately allowed to stand
in a 25C thernostatic chanber, and the solution state was confirmed on the
19t h day. The result is shown in Table 3. (In the table, polyacrylic acid
is abbreviated as PA, sodiumcitrate, as CA, and malic acid, as MA) As
can be seen from Table 3, conpared:with Conpar ative Exanple 3 in which no.
st orage Takke 13 zer was added, Exanpl e 8in which a storage stabilizer was
added slhowed hi gh¢r Storage [stabi Il ty n- aClClI[I NplfRelddGnt
cor rosifon-i nhi bi t i n§*ECFE (’f‘t VEE’ER/B %| rehaiifingitatd)| SOuEGH [@5ieaN
| os

. .- zer . o
i nhi bi tjor was added_was eI the wei ghi 5 of f%kt pieces.. 28 Table -
3 Platd count los$ inbhi b| tor corrosi onStorage stabilizer(\Wj ght gemainilng
rat eSol [UtPBestate / B} d MG M - 0.19 0.12 precipitation
Comparative .
Example 3 PA Nil 0.24 _ - .0.08 Rather cloudy
Comparative Nil Nil o 1.0 0.16 No
Example 4 - -08 : precipitation

Industrial Applicability:

The present invention can achieve effective sterlllzatlon

- while inhibiting the corrosion of equipment piping in water

treatment using a membrane separation device. Therefore,
sterilization frequency can be increased, and pH can be lowered
further, to increase the sterilization effeet. |

Furthermore, in the case where a storage stabilizer is added
to the water—treating'micrqbicide of this invention, high storage
Stability can be realized while the sterilization effect and the
eorrosion—preventing effect are sustained.

The present invention can be especially suitably used for the
ptocesses of seewater desalinatiqn, brackish water desalination,

etc.
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Exanpl e 8PACA, MAO. 190. 12No preci pitati on Conparative Exanple

3PANi | 0. 24. 0. 08Rat her cl oudy ConparativeN I Ni|l1l.080.16No Exanpl e
dprecipitation Industrial Applicability: The present invention can achieve
effective sterilization while inhibiting the corrosion of equipnent piping
in water treatnent using a' nenbrane separation device. Therefore,
sterilization frequency can be increased, and pH can be |owered further.,
to increase the sterilization effect. fhgfhernore, in the case where a
storage stabilizer is added to the water-treating mcrobicide of this

i nvention, high storage stability can be realized while the sterilization
effect and the corrosion-preventing effect are sustained. The present

i nvention cap r aﬁ?ﬁéﬂﬁ%t?ﬁt%gi{%d, usgilpb oL 1hhernRr aeesses, (ot RAWAL A

desal i nati on, wat er ination, etc. 29 CLAl 1. A water

treat ment; yiaed.c copphissi Ngot hey st apsAfy addhAgrgBihgor gerkermehd t O
| iquid undergoing treatnent for intermttently kéeping the liquid at pH 4

or |ess antcadditt@ril Coudasimn inhibiderdtattpr Ui gwi dcwrdengoiat@ing a
treatment, in any steps before a nenbrane separation step in a water
t r eat mentcorproedess igiing teorsepar aié obigentir andergoiAgwatren tineaat, ment any
nmet hod, according to claiml, wherein the inorganic acid is kept added for
0.5 to 2.8 dpaurisebach & mEmbrRneA swperatieat serp et hadwagecordiawynant
claim1l, wherein the
process using a separation membrane.
2. A water treatment method, according to claim 1, wherein the
inorganic acid is kept added for 0.5 to 2.5 hours each time.
3. A water treatment method, according to claim %, wherein the
inorganic acid is added at a frequency of once per day to per
month.
4. A water treatment method, according to claim 1, wherein in
the steps for intermittently keeping the liquid at pH 4 or
less, the pH is kept at 3 or less at a frequency of conce per 2
to 1,000 times, and the pH is kept at larger than 3 in the
other cases.
5. A water treatment method, according to claim 1, wherein the
inorganic acid is sulfuric acid.
6. A water treatment method, according to claim 1, wherein the
corrosion inhibitor is polyacrylic acid.
7. A water treatment method, according to claim 6, wherein the
molecular weight of polyacrylic acid is 500 to 10,000.
8. A water treatment method, according to claim 1, wherein the
inorganic acid is added in a range of 10 ppm (weight) to 1 wth
and the corrosion inhibitor is added in a range of 0.1 ppm
{(weight) to 1 wt$%.
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inorganic acid is added at a frequency of once per day to per nonth. 4. A
wat er treatnent nethod, according to claim1, wherein in the steps for
intermttently keeping the liquid at pH 4 or less, the pHis kept at 3 or
| ess at a frequency of once per 2 to 1,000 tines, and the pHis kept at

| arger than 3 in the other cases. 5. A water treatnent nethod, according
to claiml1, wherein the inorganic acid is sulfuric acid. 6. A water
treatment nethod, according to claiml, wherein the corrosion inhibitor is
pol yacryld c moidker . t AcaBlidit theah BNt asBbhedngacsoelang 19 Ghairmik, the
wherein the nolecular weight of polyacrylic acid is 500 to 10,000. 8. A
wat er trdatarerninetdoti ascardienlg dro chai aovnswherel rsitdee of naddanige tée d
is added in a range of 10 ppm (weight) to 1 w% and the corrosion

i nhi bi t orcdrsreadded i iditamrgdécofth@, 1 igprmd (neiegigo)ingo trewt#en30 9. A wat er
treatment nmet hod, according to claiml, wherein the inorganic acid is
added on ltthe Mdoatsty dapaginga tofreddidicng adyerddawdr 66 e ailihidhi vberedn fae
liquid undergoing treatnment. 10. A water treatnent nmethod, according to

cl ai m 4, GHEE P Hehikditogsiion adseichivten itheadde@twhes tHEYA of the
liquid wundergoing treatnment is gor lLess. 11. A water treatnent nethod,
accor di ngME AW £ ISAEESth ithe Leg&Sati on nenmbrane is a reverse osnosis

e a2 Al AT e GOl LS 15

to Claimé%pé@%'f%ﬂ1me FIY %eﬁsi% %%%%r%% Egﬁmgh%uhgnﬁgg%%gOing treatmnent.
12. A water treatment method, according to claim 1, which is
used for producing drinking water.
13. A water treatment method, according to claim 1, wherein
seawater is used as the ligquid undergoing treatment.
14. A water treatment method, according to claim 1, wherein a
plate count remaining rate of 30% or less is achieved by adding
an inorganic acid and a corrosion inhibitor and wherein a plate
count remaining rate of 15% or less 1s achieved at a frequency
of once per 2 to 1,000 times in said steps of intermittently
adding the inorganic acid.
15. A water treatment apparatus having a membrane separation
device, ccmprising a means for intermittently adding an agueous
solution containing an inorganic acid and a corrosion inhibitor
to a liquid undergoing treatment to be fed to said membrane
separation device.
l6. A water treatment apparatus having a membrane separation
device, comprising a means for intermittently feeding an agueous
solution containing an acid and a means for intermittently

feeding an agueous solution containing a corrosion inhibitor to
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14. A water treatnment nethod, according to claiml1, wherein a plate count
remaining rate of 30% or less is achieved by adding an inorganic acid and
a corrosion inhibitor and wherein a plate count renmaining rate of 15% or

|l ess is achieved at a frequency of once per 2 to 1,000 tines in said steps
of intermttently adding the inorganic acid. 15. A water treatnent

appar atus having a nenbrane separation device, conprising a neans for
intermttently addi ng an agueous solution containing an inorganic acid and
a corrosizonliahili t ondet®obnd | qirehtarger gaiongber egd¢dento t csded f ecbribeanai d
menbrane separation device. 16. A water treatnent apparatus having a

menbr ane sepparatibondedevé ce, conprising a neans for intermttently feeding
an aqueous solution containing an acid and a nmeans for intermttently

f eedi ng & -aduevatesotuehbnecbneabaragua, ceéccosilongi ki lagm t b5 3era 16, qui d
undergoing treatnent to be fed to said nenbrane separation device. 17. A
wat er t r ¥REFEAR abﬁa?@m%m%cﬂém%qro 18 #PAvasrytlieaeacigherein the

corrosion_inhibitor is yacrylic acid. 18. A water tre nenthgppar tus
accor di n toZ%I%?E?EStB?aE%entmﬁ@PéFﬁtPﬁe AEFATRENGutPurs

wat er treatnent ar at ordi.ng ta claim15, wherein said agueous
sol ution igﬁFéPngﬁgu??ﬁ é;éﬁﬁﬁé%%§ TScid having 8 or |ess carbon atons

or any Of al Iﬁaldagg%:t g’ILre % %tt \%ﬁ) %%fa‘tuéo a%c\é@%ﬁﬁcr:jt rt%atcri%% %%parmﬁ*}elf:%ln

accordlng to claim &rein 'the °separat Pon “menbrane 1's ‘a fev er e

or 16, Wareh T EeNgs @P‘“—%%’%& %ﬁ%%ﬁﬁgf‘ﬁfﬁ?ﬁgg&%é%af%%%?&%%e%ﬂt i
appar at ug, o2cgakdi RGO Ch@bia 1H Unyl®f alkali metal salts thereof.
20. A water treatment apparatus, according to claim 15 or 16,
wherein the separation membrane is a reverse osmosis membrane.
21. A water treatment apparatus, according to claim 15 or 16,
which is used for producing drinking water.

22. A water treatment apparatus, according to claim 15 or 16,

wherein the ligquid undergoing treatment 1is seawater.
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wherein the liquid undergoing treatnent is seawater. 32 ABSTRACT A
‘water-treating mcrobiclde, containing an inorganic acid and a corrosion
I nhi bitor, and further containing a carboxylic acid having 8 or |ess
carbon atons or any of alkali. netal salts thereof. The present invention
can provide a water-treatlng mcrobicide, .water treatnment nethod and
wat er treatnment apparatu's exhibiting a high sterilization effect in a
menbrane separation device for seakRSIRABSalination, etc. S

AVWater—treating microbicide, containing an inorganic acid
and a corrosion inhibitor, aﬁd‘further containing a carboxylic acid
having 8 or less carbon atéms or any of alkali metél salts thereof.
The ﬁreéent invention'can provide a water-treating microbicide,
-water treatment method and water treatment apparatus exhibiting
‘a high éterilizafion effect in a membrane.Separation device for

~ seawater desalination, etc.
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