SPECI FI CATION Water-treating m crobicide, water

treatnment nmethod and water = treatnent apparatus

Technical Field: The present invention relates to a

wat er-treating nicrobicide a wat er treatnent met hod

and a water treatnent Eackground Art:
- ‘Menbrane separation tec nlques ar used in wide areas
WatsiChoread 105 ahi 82 H 081 84 , SeawaLer + Ak ACKhSPhYBt &fhd water
, production of nedical and i ndustri al pure water an ,
tradtmeagueepsatadus i ndustrial  wastewater treatment and

food industry. In such nenbrane separation, the
TequrCH Aa6il6h of the separation device caused by
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- deposition of mcrobes and their netabolites. on
Baawmroruande Argur f ace, to 'l ower the perneability and

separability of the nenbrane. To avoid these serious
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medikiagr &h&tﬂMﬁ sratedure hectkests |dl¢t‘i‘a‘i‘mre’°‘§a£ Be, industrial
m cr obi ci de, nost generally a chlorine-based

Waﬂﬁe@ﬁﬁﬁtb|Ueeaaﬂeahtags®u§kxﬂivnaﬂmstrprlceIandsuch membrane
operation js added to achieve _a concentration of 0.1
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d; P furic acid
™ ggg lm]b O\A/er%thgagh%gf%] ?%ﬁ%ﬁn?eg F6 tﬁ'ﬁ:éLng water, and
fumaslmame e s @ReleMbwith onQnﬂr;ﬂ_Sbééi‘éﬁatHeSméfnﬁQane surface
devel oped (EP1031372A). As.the piping of the
andnrd Fiaaeszi,épanaqﬁ vacdebps@ndithalt yedaboldivssam the membrane
stan netal such as, stainless steel is used, but
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region of the P e prprng Is
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there are such:
micreobicide is constantly or. lntermlttently added to the feed 1iquid.
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
sterilizationmethod, in which less expensive sulfuric acid is added
‘to lower the pH of the liguid fed to the membrane separation 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 is liable to

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



1 problens that the sterilization frequency nust be
i ncreased and that |onger sterilization tinme is
necessary for enhancing the sterilization effect.
Di sclosure of the Invention: The object. of this
' iqégnti 3 Quer ¢one t he _above-nentioned
Profi'ex g eBeoFeERe bF?BJroarFregyemwwng% increased and
t Ci n
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stelria iak@denpedFens, the present invention has the
followi ng constitutions. (1) A water-treating

Disgilossisieciode theolpresthgran inorganic acid, a
cor&g5|on i.nhi bitor and a carboxylic acid having 8 or
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step of INng an 1 norgani ¢ acl a corrosion

Wate&htbeh@ﬁngnﬂlarﬁﬂi&iﬂé”dﬂﬁ.%QM@tQ&VEBGatﬁeQE he85od having a
carbon-atons or any of alkali netal salts thereof to

high Sﬁﬁﬁ&ﬂézahéengéfﬁgctreatnent in any steps before a
mengr ane _g@ra on ste in a water treatnent

pr ob8<EOHEF B BEPBRCMFenbPanBrCpa)t ARgaRGion has the

folﬁggghgegbnggggggloﬁgnpr|S|ng the steps of adding an
Inorganic acid to a liquid undergoing treatnment, to

(1)keepathe-pteating Wict@sscidd £rabhgending a&ﬂ&r@@@a&gc acid,
"a corrosion inhibitor to the |iquid undergoing
a CorRREHhEnhiRiiay andpscarborEl AC meist having dparatdom carbon
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treatment to be fed to said nenbrane separation
8 O0el$$e carbon atoms or any of alkali metal salts thereof to a
liguid undergoing treatment in any steps before a membrane
separation step in a water treatment process using a separation
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) A wate: treatment apparatus having a membrane separation device,
comprising a means for‘adding an aqueous solution containing an
inorganic acid and a corresion 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 solution containing an acid and a neans for
feedi ng an aqueous solution containing a corrosion
i nhibitor, respectively to the liquid fed to said
(5} MERBEanetr&epanal kppatevisc @avAngt heaterespeet sefadaeon device,
present invention is to provide a water-treating
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ron1hy loric acid sulfuric acid, nitric ac
separgk phospdoré€. aci d, wherein the corrosion |nh|b|tor
is polyacrylic acid. Yet a further aspect of the
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menbrane separation step in a water using a separate
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ematic draw ng e watgr_trneat nent ,
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the Vhﬁicﬁfgdrfﬂcﬁkﬁ:ﬂ:ﬁvlsﬁeseﬁeéﬁéwlﬁdma@mﬁorlc acid,
re-treatnment device 4 internedi ate | ayer, and safety
sul Fyyiceracislhdbisterc pifdd eI ATRN Separaiion Hsaed the

cori%gquwlqlﬁ d. punp, %@%Cgf nvent| nenty devi ce The Best

es for rrylng on: In the present
'Iﬂﬁﬁpt%pnfu%ghg& té?S&Q@”to§e ?{S %%ese%rocggéentlon is to
provide a water treatment to a liquid undergoing treatment in
any step before a membrane separation step in a water using a

separate membrane.

Brief description of the drawing:
Fig. 1 is a schematic drawing showing the water treatment

apparatus of this invention. Meanings of symbols

1 water intake device

z liquid feed pump

3 pre-treatment device

4 - intermediate layer and safety filter
5 booster pump

3 membrane separation device

7 liquid feed pump

8 post-treatment device

The Best Modes for Carrying out the Invention:
In the present invention, water treatment refers to a process

such as the desalting, separation or desalination of seawater or



such as the desalting, separation or desalination of

seawater or 3 bracki sh water, production of

i ndustrial pure water or ultrapure water, industria

wast ewat er treatnment, separation or concentration in

, the food industry, or recovery of valuable materials
bradiicm wasteewaterdubhivhi ofi inendtoigl gouemwatee: or ultrapure

separation device refers to a device, in which a

watgyqui difitergol ng teeaaEies s $aspitiedtvo aseparation  or
menbr ane nodul e .under pressuri.zation for separation
COPTT G & Bor eati g [ PRUI d aNG ‘A oncent PALA Fdr thealuaple
mat P Poser i freshowat&F . generation, concentration or
separation, etc. Exanples of the nenbrane nodul e
i ndlrudéis revensgonsndsisiaEme aepamadube. dSaice refers to a
ultrafiltrati on nenbrane nodule, mcrofiltration ,
deVifSrbridhe’sdul®e, L 1BEE  UFRE TR Pand SSeparat ii6nsupplied to a

vjce be sified int . _re se S .
ne rrear#)er aﬁlg(&gg\? [ C%I?&%?t rpali‘el ﬁdstdrlgtzloaotﬁlorrr{en‘\g?)%nes dé%?%telo%ndl nto a
pernf@agh afi Ligald othdenycanendeyt € esomaidd yurBokef 8F enedsh water
to the nenbrane nodul e used. A reverse osnosis
gengmatbrane deniceatpréfienabdy gspdriemivthi s eff.nsanpoasi f the
descri bed bel ow as an exanple. A reverse osnosis
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menbrane el enent, pressure vessel, booster punp,
etc. The liquid undergoing treatnment to be fed to
the reverse osnosis nmenbrane device usually contains
chem cal s such as a-m crobicide, coagul ant, reducing
agent and pHregulator, and it is pretreated by
means of coagul ation, settling, sand filtration,
polishing filtration, active carbon treatnent,
mcrofiltration, ultrafiltration, safety filter
perneation, etc., before being fed into the device.
For exanple, in the case of seawater desalting,
seawater is taken in and separated from particles,
etc. in a settling basin, and a m crobicide such
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as chlorine is added to the settling basin for

sterilization. In succession, a coagulant such as.

-iron chloride or polyal um num chloride i s added, and

sand filtration.is carried out. The filtrate is

star. in.a storage tan nd adjusted in pH usin ;
a1edetritretifpadiditns Rpguld Bt oHT et on rephiage module,

ed n S [ r nsul f
ot ougiTReAgaah-outhaaacsl Wi DUl EIRY Ui Tacn nto o
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 is raised in pressure by a high-pressure punp and
andf pdcratslarptien shenbnest sdewbabr aneimbyiule. rédupmere to the
reatnents are selected as required,
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not all ow the other conponents to perneate. 4. The

MEenMRHABRE | éﬁglg@ngsaﬁllyyugedsas tshefr @veryersenusinwsis membrane
e incl ude gh nol ecul ar materials such as

eleglggrb.mparggsgggt%ef%s 1 998?%51‘ PR aft des, THolLjEsigrpdergoing
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of the nmenbrane, there are or exanp
conaayﬂmihremﬂcarterm:anesmmuagomekeﬂae dcﬁéﬁi’laﬂit | Eé&ﬁc.ﬁ:’ﬂg agent
one side of it and having fine pores. gradually
andj pir Begrhgten dintetlerid s trratehdy mepers dintcpagedation,

br rd.the oth i,de, and a conposite
st R IRy ans a8 ohtt BEhbOD!  BALGSBAPRIERIFERFLPRY aRgtive carbon
tre«’i@lﬁ&ﬂ:h' Npactb¥e1 LAY on madﬁl@j: @EQEﬁEE:&.%t er 's?keﬁg filter

formed on said dense Tayer. rmo
permeyeice, GINNSi befvmhr Hﬁﬁngtiﬁ&ﬂ eirafee thel dewi E&berFor example,
nenbranes flat menbrane, etc. Usually it is
10 Bhedfaie ef s terede nekiblame SI@IﬁIIW@R?ﬁﬁsIsS bekaplinoand separated

fib nh flat to 1
erol BB TN 0085, Ol bLTETOLATE, L, 1008 L0 L s v

as SRERIBYANRes sl 8agfaNg t'@lé" é@%‘tl&%gabngQE M%l%tlon . In

asymmetric nenbrane is preferred, and as a conposite
suceerbiame, ai boagulaptebecheds thadn acslbsidat 6rspellyasuminum
a woven fabric, knitted fabric or non-woven
chloride is added, and sand filtration is carra.ed out. The filtrate
is rst'ored in a storage tank and adjusted in pH using sulfuric aéid,
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 as
raquiréd, depending on the liquid to be treated, application, etc.
The reverse osmosis ~membrane refers to a semi-permeable

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

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



fabric, etc. is used as a support. However, the

nmet hod of the present invention can be used

irrespective of the material, structure and form of

the reverse osnosis nmenbrane, and is effective in

every case. Typical exanples of the reverse osnosis
Thempatrahels gengdaldy ussd as dde nevease osposis membrane include

- ROl i de- based  as tric_nmenbrane, and a conposite
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this invention, and an aromati c pol yam de-based

menbgRpSsPEElng b igns e Sayenr diel edsrteonfdreckiide. oA it and having
reverse os pbrane nodul e is a product forned
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osnosi s nenbrane Is forned as a
consdsthagi st gbli@dabpmaespicakiimUBHlak GEry thin active layer
pl at e-and-franme nodule, and in the case €¥ hol | ow
madej pErapeibpaneateridbyfarmedwonl| sdidndnseslaveed iXs afor the
hodyl e.. The present invention _ can be applied )
for?rf%ip%%?igsegFS?h8§Q°§&ﬁsf??TR?%m%'o?h?%%eﬁ§@ hollow fiber -
mem@SHRELS FEAPI AORSraddle ARES aﬂs%l?.érei%ug.g | €{*?€e%red that the

reverse osnosi s nmenbrane device usua
membzage UfiCkdedfaodt holld ovPE i baid neaibrR@esehbeCt B8 Sbrane is
requi red, depending on the liquid to be treated, ‘
10 gpekat tommpeEndd thasgt ¢chel putve chisenather @fa 9@l Hdldldw £iber
a LOMISSHDtiC pressure such_as bracki sh water

ith (
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seawat er or industrial wastewater 1s golng to
that meatedirateisicopes at edvah £abriet akhyety¥dHaric or non-woven
ressure. It is preferred that the operation -
fabgéﬁpe?ﬁ?urésoﬁsﬁﬁeaﬁeﬁeﬁ§@zxﬁ§hosHQW#ERQLanéedaekbed of the

pregénfl: n‘i%x)’e%r%:g_%n()fcgnc Eg ]ilosoe l:'Lfrrters]Sective of the material,
structure and .fdrm of the reverse osmosis membrane, and is effectivé
in every case. |

Typical examples of the reverse osmosis membrane include a
cellulose acetate- or polyamide-based asymmetric membrane, and a
compesite membrane having a polyamide- or polyurea-based active
layer. Among them, a cellulose acetate-based asymmetric membrane
and a polyamide-based composite membrane are especially effective
“for the method of ‘z_:his invention, and an aromatic polyvamide-based
composite membrane is fufther 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



tenperature is lower than OC, the Iiquid undergoing

treatnment may be frozen, and if higher than 100C,

the liquid undergoing treatnent nmay evaporate. The

recovery of the liquid undergoing treatnment in the
nbr ane e c¢can be usual
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meé%%%% ed Th a®Pang eofl%St?g¥§§WblemEverlFﬁéJ tubular or
plPFf&-ddeat B miRiiedSaR8d PREEALLOD cﬁir fiss¥o§ %3.%%.1 n8&branes
taken into account in reference to the properties, d
thepreenbratledsaeddnesiied phes siddRS el The dhdeddnd invention
undergoi ng treatnment and the concentrate, when the
can gkpvePpligdsdrreppectavamsife, these heonssttwfions of reverse
osg&g¥aterlgesalination, a recovery of 10 to 40%is
ustal N8 ™ Shd in the case of highly efficient
devith, opBrbeeBYCh¥e 8bufl did a7 A% LA onddt d Ber8338e dovice
of brackish water™ desalinati-on or production of"
is uldwegiyr ennvat efangeperfatol.an Mpan tee 15made , UsHal b¥nabedselected
hi gh recovery of 70%or nore, as required at 90 to
as g inpd. GEPSPEy S en dhe 1 haald dlovke ¢heaitrdd dperation method,
di vi di the 6 anmpunt of the liguid perneating the :
et ey BRSO SRS ¥RRERL 47 Ul ony PR AARE GG HE Prggeyre such
as WHARIARHNGaLERALBeRhndNth B Lilaid) (RS aBUILLERL operatea
by 100. A reverse 0snosi s nenbrane device nainly _
at conwilsttd veflya lolw girepreseyr @anguip &Rd 2a258VEESLe seawater or
. _osnosis nmenbrane nodule. As the high-pressure punp,
1ndys e elnimss e tean 16e 98épactedbentrespefiseit t bs t dperated at

ratl rressur.e of the device. As the reverse
a éﬁ%%ggﬁggﬁbgﬁ %,P5385H68u|e can be used, but it is
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parallel to the liquid undergoing treatnent.
osmoass weabeanlkeyicariece disspased rAnger be€So°@ HPOBHBIC. If the
punp can be installed between the reverse osnosis
tempefpitane hpdifiwar thant A€ .cabe biastdwatdsrgoing treatment may
sal i nati.on, . i i nt_cost, especially

ve 3P hatrac s mdpbecthen B0 e RELy rBREraBLyS croatment
mayUs@dporAtkhis case, it is

The recovery of the liquid undergoing treatment in the reverse
osmosis membrane device can be usually selected in a range of 5
to 28%. However, the pre-treatment __methods and operation pressure
must be taken into account in reference to the properties,
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% is 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 ba
made usually at_—a high recovery of 70% or more, as fequired at 90

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

6



preferred to-install a booster punp between the
reverse osnosis nenbrane nodul es di sposed in series,
for raising the pressure of the liquid undergoing
treatnment to 1.0 - 5.0 MPa, when feeding it to the
|atter nodule. If the reverse osnosis nenbrane ‘
amewRfy| @5 e li@%mﬁﬁ@mg ddhe geveasel ggingsis membrane by
e _effect of the present

d
g HRAROR 04 TG L = FRest SRt WRI T Y@L ing the

'quéﬁfgﬂg &WdﬁﬂgOlng treatnment is kept in. contact with
he menbrane nodul es becones |ong. Furthernore, the

revesr seeosrmsi ssnesbcanenmtilesisdicdl finll¢ consists of a
di sposed in series to the perneating liquid. This is .
high preg s @mn@eanddau:rmter:ese;a@@aqnher@emheaqaahmwl@f As the

t he erneatl uid is, insufficient for _use or
e RS R, P  HL ORIy FeCover SeRReted dperesponse

'to'ihébeé¥aﬂﬂyﬁlﬂyégg de b 5%%%V&%%e wher e the

reverse osnpsis nmenbrane nodul es are di sposed in

serizas the theepeen®sinbBYs hmbauid, die infbddief REme®et @sed, but
install a punp between the reverse osnosis nenbrane

1t ksrAeEeriest te digw pdyupilziadp teredpepoead umgserqes ®r parallel

7 for. i ng .a suff|C|ent pressure in th
to (e Qrdh Bie ﬁ% HRELTER i KB bREsSEFE MASFhethey are
aiddeRd St eRfiQl ”%Wo@%%e%e%@t 3H- beFHBEQQEE%&ebégween the
the case where the reverse O0smbsi s nmenbrane
revarsali oposetls | matriae t notibeeper Nent | Rpel | Gt 4, ot seawater
is preferred to install an acid-adding device
dessetinedd ofhe 1peVédeve ofs W@meﬁénﬁpahe feperdsliprtwo modules

s R D B 8 SRR, TEEE e, s 1o

prd¥ridln t30t n sREA AEAL 'ng:qttE% E}%F:Br BQ@ﬁeQHt 8L £Q@erse 0smosis

l'iquid undergoing treatment "is taken out as
mentorcentndtdetr asphsedeier serdsap o mﬂb&a@ethe pressure of
modul es. The concentrate can be used or thrown away,
theg Lighadapréer going rirratrete dit faled by #Rp.ovhen feeding it

o IR BB £ A o B B ot s e
dispo_sed in series to the liguid undergoing treatment, the effect
of the present invention is large, s_ince the time during which the
liguid undergoing treatment is kept in. contact with the membrane
modules becomes long.

Furthérmore, the reverse osmosis membrane modules can also
be disposed in series to the permeating liguid. This is a preferable
method in the case where the quality of the permeating liquid is
insufficient for use or in the case where it is intended to recover
the solute in the permeating liguid. In the case where the reverse
osmosis membrane modules are dispesed in series to the permeating
liguid, it is preferred to install a pump between the reverse osmosis

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



treatment. The perneating liquid that has perneated
t he nmenbranes can be used, thrown away or can al so
be partially or wholly <circulated into the liquid
undergoing treatnent. In general, the concentrate of
the reverse osnosis nmenbrane device has pressure
foremppdyinand Fufficdeninprehsuppeint tha foster step sfor using
preferred to recover the energy. The energy.can be )
they BT RS TP STt -Bf i Latdrgy SFEB vt Bt ppe separation.
Furﬂﬁa%gﬁg Jt_I? %ycggé'vgk?egre Qh%hig{rg§§%roesn9)% mgﬁ{%réntla modules
is preferred to recover the energy by -a specla o
arel HiBhBEelyDE SNEIQY tE£AME LIS inRstabhied, bet Oif feferred
after a high-pressure punp or between nodules. It is
to prrefterllecen hatitkhedtiisgt Weviaeapetiwsenf thhe rewebsanesmosis
separation device used in this inventionis 0.5 nB to )
memprapg, FFHES adOfheS HhitokitZ U9 whber laeRedrpEpraay osmosis
memggghﬁg&ggﬁfe‘in_the menbrane separation device used
In"this "rnvention, it is preferred that the piping
in thetdevire®cha®e siddiUCthémbihid H68WiEE! akRENGortion not
portions. 8 In the water treatnment nethod of this
perinpaghngobhe anehhvagani cut aef dthadl bgebi resdergoing treatment
. inhibitor are intermttently added to the 1liquid
is GAleRgBIhgE r2afiRrE toebe %(Eﬂmi D THECTRR dsmosis membrane

rmodﬁﬁ.ggt. mafﬂe c%%%rlﬁ.tr%ste Egﬁ ﬂgdﬁéé&][blgfth%ﬁnpﬁgg9pl§r can also

acld is very Inportant in view o i Vi ng
be Stefhért Zadricmtfdiead pyaaflytdenef ieaind®. trREbEKEBrate can
-especially in the nenbrane filtration using seawater
alsgsbe Iptiqlily omdehgbingcizealaked inktee the htawid ¢rdergoing
.___m.crobes are kiII%d i s, peculiar to each m crqbe
treafBeRks. ﬁkﬁ PEXURATEPT R THEY T0R5hdT RESBIRGPEhT e membranes

canC¥al 1 I I f r gLy, i 1 1-PUL;
canf el 1usdlf, | PHEBuh, Buhyd o Lbf! a%ﬁ%% (e tbar1P b wnorty
cirfeanaser intontd NSi4RLY kidssgeindi ©rabassntand t hey

are killed respectively at different pH val ues.

Howew erenaridal thei conpentrate euider govagsetorasighmembrane

aevi B KSR el lrdy Ana Fo? 80LELAGPELL Shedation cost,

it is preferred to recover the energy. The energy can be recoverad
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 energy recovery pump installed before or
after a high-pressure pump or between modules. |

It is. preferred that the treatment capacity of fhe 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.



50 to 100% of m crobes can be killed. It is preferred
that the pH of the liquid undergoing treatnent

contai ning an inorganic acid and a corrosion
inhibitor is 3.9 or less. Mre preferred is 3.7 or

| es nd es ecj aII refer 4 or Iess There

i s ;8 SR gﬁ t F'GFE’P% Of YRR pAp inorganic
aciUlanlah i &WQf JMI?V'GIH'I % oxt NE- LI éﬂ\rﬁ.

equi pnent, 1. 5S or m)reltlﬁs 0prfe%r}err 19 }%Isnptég éa}qud to the
1ig2i@ anhdeageing prefatinead. tlathIeheﬂem:)rﬁatd tti water treatment

preferred that the pH of the liquid undergoing
appprgaifent The id) tdon e§san figronyagsienticng s viegly important in

ster Ilzatlon fect agai_nst m crobes includi

viey. VA o sterllhaagiors %%Eﬁchn§P§nﬂ%§% gffect is
rem%khgié eéngﬂgli eihl ﬁé‘%@ﬂbr%%eﬂléﬁa@é {\5n ! L?sl:ilwgt seeawater

m crobes | nc acl UTIC m Crobes can

as bhé Ihpnthemdalgtes) theatmekicng the Jieqd {vhﬁléh%lcrobes are
acidic becones high while the effect on the

kllé@ﬁrb%ﬂbﬂc‘é*lﬁ P ¢ eauingrarebe tspegdesns For bexdmplge, in the

casg g MRS RALLdUF Mg DI Py & AF G TEOFeRFOWED 15 4.6,
bUtSttﬁél lﬂa%%telrg-%m V;lt}-el Fﬂé %li]{j]@ Iégu ﬁ %nqerc&o' ISr?awater

treatnent is kept at as hig i gher than .0
contatangesyf Xindd b #icHobesd éﬁwttlﬁﬂaﬂétkiilﬁed respectively
m crobes still remaining to |live wi thout being
at %ﬁﬁ%’%ﬁnﬁ RE V@h*@ﬁ—%l udthseysimgustrday rehtthesl keptd atndergoing

or equen of once per 2 to 1,000
eredpiell ot Tt mt pbnd-C1er (950 e PecrelprabBrabes tine,
50 & 10¥ebl hi 8PLHYs addh 3R kﬂﬁi@é”' Cr@gidl %Q?er@ed that the pH

: corrosion inhibitor to the liquid under 0|n
of theathenidtwnd@asysing thedatioen Pl edecLiolitg RMBINIMRenic acid
rate in the concentrate is kept at 30%or |less after
and o3 AT BP L Finkeiirtdte isegadatiroRressnd Mdrg nreferred is 3.7

e coynt renmainin ke t .at 15%_or | ess at
or BLBLE ERMNbSbERRAT Rk R r iR 18] 60 SRaae - “Thike 1s no

part €148 i RAkt Aeldichboib i 20ni RAHBRI Gy 128k G olf of B%eventing
plate count remaining rate is noré { han 30%

~the sxaemolsumatmfmquipmaamf fi.¢ entmordhes mnﬁf%r&@dmtand especially
2. Orgrrmlhgrlgglsr aggree erred.

Furthermore, it is preferred that the pH of the ligquid
undergoing treatment is 3.0 or less, for presenting a high
sterilization effect against microbes inclﬁding aciduric microbes.
If the pH is kept comstant 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 liq[iid acidic
“becomes high while the effect on ‘the 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 liguid undergoing treatment is kept at as high as



i s obtained fr0n1the follow ng formula. Plate count
remaining rate (% ((Plate count after adding the

i norganic aC|d)/(PIate count before addi ng the
inorganic acid)} x 100 As the inorganic acid used in

this invention, any drochloric acid, sulfuric
 higherithan BrPd e F‘engsrfb’% Eh ric4 gl and that agahnge the microbes

a3 Pop Rl o BV SRR S A5RE 0L B S8 6RE o ypacrgotng
tradtfnitnikhikspt nyeM i o S1d LB %nkrefzgéngﬂre?ﬁfn&h@@ per 2 to
the corrosion of the water treatnent apparatus and

1,008 siimgst b€ sheerhizathbnsebbeliza¥sod he corrosion
inhibitor used in this invention, a conmpound
sel é&t &9 Hlfetﬁﬁrﬁ@q/@ar b@%?ﬂnétﬁénﬁéy muaﬁglaprgéasc acid and

car bax |c ac E qgg n.the % t
a °8Fﬁy?3e%’éd'1 et F8acht i &q&l&dd““%‘?‘??%’r}? GeFERGT to ensure
thatth@hé | kad 'cmﬂﬁ:t %Iem%@,_htl%gcﬁ'ﬁtgeuprﬁfeeﬁaglc)én'ﬁ:cfg@e £S xept at

t he pol ycarboxylic acid, "at |east one conpound

30%sereté=s datem pohpeaﬁx¢3u0f|m&mbfﬁndhsenaeat&&ant&ﬂdbuhat the
the followi ng general formula (where n is an integer

Pla&ﬁ SOBRLNHPRA LT Xl B dealtt &t #éﬁp@étl@%$yat a frequency

i nde en Y, en or al kal i
oF QBT BERV Lk H08 CHEFSY f 95 g TG bpiaF gpiiporganic
ac:1@0p0| Yﬁertﬁec%ﬁé?fe p&SﬁﬁEakﬂéfnalﬁﬁ%g Hse LH; G dRan 308
X COOY As the .corrosion inhibitor, a conmpound
stes‘é.llézaedoﬁrm‘rtmpulfﬁ&pcbm;muCC'I‘Ime tplad:led&)unt remaining rate (%)
et hyl enedi_am netetraacetic acid, _polyacrylicacid and
is pRépirghkEFPmnERal febleving @%E@%%%ﬂly preferred.

Pla‘%’l n%?uhgeégm Oun:gs hags ato te COL%)r afte.r atqﬁielng the

ro-negati stc oxyger and Tt Hoden
lnqﬂghae gdl 8¢igh h?y" é¥3 PE@h eI BEE Y- &3R4 BNttH i norganic ac_bd) }
a

sorbability to the surface of
x 100

As the inorganic acid used in ti’lis invention, any of
hydrochloric acid, sulfuric aéid, nitric 'acid, phosphoric acid,
etc. can be used, but in view of economic aspect, the use of sulfuric
acid is preferred'.

The corrosicn inhibitcr used in this invention is important
'_for preventing the corrosion of the water treatment apparatus and
raising the sterilization effect. As the corrosion inhibitor used
in this invention, a compound 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 selectéd from i)olyepoxysuccinic acids
represented by the following general formula (where n is an integer

of 3 or more, and X and Y denote, respectively independently,

.10



a metal. Anong them polyacrylic acid is nost
preferred since it has high food safety and high
-corrosion-inhibiting effect. -Polyacrylic acid is
especial ly preferred in the case where water

 erd SRR bRl DS | logr S R0k b Lot acia. ana
- ma B &Gl A d/efﬁoq%e&fs o mcr;ﬁ&léf%y_%%l % Qllgggnds on

wat er treatment conditions such as p

tenperature. So, it is necessary to.select

pol yacrylic acidg having a meight aver ge nol ecul ar

wei ght sui 46D r@H&QmM' |spemwed

that the wei ght %rage nDIecEtar
r

~polyacrylic acidig in a rangge of 500 10 000, and
a nore preferred ange is 1,000 to 8,000. If the

wei ght average nol E@@Xwei hO QY | ess than 500, it

is difficult to obtain a sufficient

corrosion-inhibiting effect, and if nore than 10, 000,

t heA§t oFbge comrasiian y iphiblidomi, crabimimieursl | iskdlepted from
be | ow. .A_pol yepgoxysuccinic_acid or an¥%of al kal

pol] SERERCFL N Rer e8P 0t an bE t8yhenesizagne Fréﬁﬁﬁﬁié acid,
po13ekdisRg 104 hgntioul'@!f]gaﬁgﬁgd ‘me dl Afggjtgatls especlally

—epoxi di zed using hydrogen peroXide an SO "usi‘n

presedirg@.t ungstiate ashaseat @onfiounldd Mak& AN atoms with high
epoxysuccinate. Then, the epoxysuccinate is
'ele&ﬂr}?ﬂé‘lelgﬂééthi’hSiﬂphgaép@ﬁYngugnﬁgncaregﬁm in the molecule,

drOX|de as catal in an kal i aqueous
thedY A2 pE- 22 B P AR Il AL ARl Se the surtace of

a m@ggch acid copolyner, a copol yner . consi sting of
mal ei ¢ acid and an ol efin, a copolyner consisting
. of Amehgf tleemcipth Iararyatiky b otidnyb wédempreterret@RiBee it has

. gaeferably used:—Fthe-aci-d-and-thecorrosi-onminhi bitor
higan fRPdhddearebpar &ndl y hight h@qnml@nun@@p@mmgg effect.

nt o.be fed to. t water tre
Porg st TR bl e i A b dbecsiea: Whage water
trea@tnanm x_gdm’esﬁ@éshﬁaﬁl 5.@&1@1:%909@93&?9:1 3%9?
| | n

The preparation of a water-treating mcrobic
adviheecoptiprefrangedpfsteewe hght average molecular weight of

polyacrylic acid depends on water treatment conditions such as pH
and temperature. Sco, it is necessary to select polyacrylic acid
having a weight average moleculaxr 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 to 8,000. If the weight average molecular weighﬁ
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 acid.or any of alkall metal salts thereof

can be synthesized, for example, according to the foliowing method.
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'sterilization treatnment can be carried out :
efficiently. It is preferred that the concentrations
of the inorganic acid and the corrosion inhibitor in
the water-treating mcrobicide of this invention are
in_a range of 50 _ppm (weight) to 50 wt %
A mRipRtei v8| §POFfItRedcBRdRHt PACTOYesf Pesoide ehtheiso using
cid. and the corrosi-on inhibitor is nmore than
sodfup s ERfHE I wRke b SRy e reate . Then,
thél e at. s r i
e R g EoLHpeE AN s BBen R g calciun
hydessiddaas HEaipmysitt ihsaneakRaal yaf@ebErRASA 1€ to obtain
. added anmobunt of the water-treating m crobicide, and '
a R RBIYFIoEnae of fEcthacyalsic| akbd yeqmeldmeit . ne. copolymer .
condidsi re(;)[grrag{je.that the water used in the L
Wat eF - 17 et ity om GO @fe Bt S e FOPOAYIE TpGPBS Lsting
of WRt8hc A&iENEdREEhyYSEthyC QUNRINS L BP WA ngpre $hbly used.
: may react with the acid or corrosion inhibrtor, to
f or Mhee prédi gad atre, cantos hensimiBget &t @kl bé adM separately
~ decline. Since the m xture consisting of an acid and
to iheolideidndengcindoF rearmanppen beof&@ tpotihe jwater treatment
t e stabili it is.preferred. 12 to further add .
aoh A T2 prbésabrest iR MEFEFS o 6%t iy rainlRs B5% mixea
befOrHRIC] den ABsbhBraporage Si@idd&er » ¥ preparation of a
decreasi ng the damage to the separation ner?or anes: o
wattdre twetedring gutomrtticipizar at usdanatcefl dis QSiRITHdA] tdihce the

sterilization effect, a carboxylic acid having 8 or
starddd Za4iin tieaideat Ay 8F QEkariedyeusl e§ficsently.

t heg%ois %%fg@gcre%lrﬁge% %?:Jeycgrsig%{xgﬁé?%gg%% { O%%/‘L:nié)%gtanic acid

aci d having &S5 carbon

and east cenecsebaCigRibl 067 aGPliKe Afdihr13ekitS ng®hl robicide of
succinic acid, tartaric acid, citric acid and malic

thigci tpventisuchre simorageasgabidfze0 ipprmaddesighte to 50 wts
m crobi ¢ci de containing an acid and a corrosion

TESPRRATBVESY -caht bePS (BPEESEAISPT OF 8aPBRF qidmIesdosf the acid
and tHE collo AR THIYERPEE 1 nblE £R0CSRY L9 gt%-fratggestability
of the microbicide is likely to decline. If ﬁhe concentration of
each or either~of-theracid.and'thé corrogion 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 preferred that the water used in the water—treating
microbicide of this invention is pure water. If the water used

VCOntainsrimpurities, 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

12



" storage stabilizer in the water-treating m crobicide
depends on the concentrations of the acid and the
corrosion inhibitor in the mcrobicide, but it is
usually preferred that the concentration is in a
range of 50 ppm (weight) to 50 wt % The
to w&lgithereatfifg 3 GtoBlagedeséhbiBiigernvent itde caatbe-treating

... used in various water treat t processes, but it is
microRtaide: 85 G STREa9RCT BBPLL BT n HRAPEFeasing the damage
to healEBal-AR: 8heRSmHSL ' | A0
© greatF? a?¥ected gy n?%?2%£§?ﬁ#ﬂ%é§£5g¥§¥§g%n% apparatus and
formenbranesnghahe Gatedial itsa0 oM ditfiett, NUEPd Fiky I MCLWAR having
reverse osnosi s nenbranes, ultrafiltrati on nenbranes,
8 OF diests laamhorogtemsboanesy eifc alkalt meted pedtertkedreof can
b tha% thg wat er-treating mcrobicide is used in a
© BACEPTEPLEIHAT - pPAECERS CHNHY e 8Fdd g § or less carbon
rdRNbpanes 05 whigh I xidizi agent .
@ suchbas Ch ori%aga%%%tgggkg{%sge < Iﬁgd aglorg aacneg%t%ggla' lactic
“acidor sasicaniicnhicbidt otaegarbe addad sepanat 8bYa LRathS1ic acida.
- liquid undergoing treatnment to be fed.-to the water :
If greht aerfioragpstabdd izer dswadéedt ride migrobdirdbecéoetaining
con ainégg bot h mi xed _bheforehand can al so_prepared

a0 SRATHB S O EPar APRGH FAT P3NBE oF LOTRItGLY for a long
r de. i npadv red, n .
e R i on TP Bl an B Ly I Gfhddlftration of tne
stoehfecsenbliyizbr if phefeateds-thabtihg wWatLsniéLM idbends on
m crobicide is added at a concentration in a range
thegponppphreitehtof tthelachdomnd the cirupdidrundbigdtog in the
mic&gggtgﬁnt.b %f.%he added fnnunt of the _mcrobicide )
F8PEHaFPer "Phant 165 ppitettyi BTREEETESr JReb g eengpntration
is §¢angep i gasxpf e | dithenscC 0si on
inhibi%gggiﬁgtﬁg P%ﬁdﬁ%%%g?gz,t%ogaog%gining a high
st eThé iweeitd ot refdftdelg maadobAct HeSof GASE, ihHen 616 238 be used
. Stability of the water-treating m crobicide my
1n YREIPHE. WiESX Hererideh amdasie e hdujatidr isrprefengred to use

enelhEEABbELIRS | T o gEl AR IRM "0 r8et 8 el S Sophration
membrane greatly affected by microbes.

The separation membranes that can bé used in this invéntion
include reverse osmosis membranes, ultrafiltration membranes,
microfiltrétion membranes, etc., but it is preferred that the
water-treating microbicide is used in a water treatment process
- using reverse osmosis meﬁbranes for which a generally used oxidizing
agent such as chlorine cannot be used. 4

The acid and the corrosion inhibitor can be added separately
- to the liguid undefgoing treatment to be fed to the water treatment

apparatus, or a water-treating microbicide containing both mixed

beferehand can also prepared and added. The preparation a
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the water-treating mcrobicide, and the energy
consunption becones |large. This may be an economc
di sadvantage. It is preferred that the water-treating
mcrobicide is added intermttently. It is preferred

that the gerlod of tine durlng whi ch the m crobhicide
watpl-REppts ae&lé‘é&?%qlr?@ i j RAvARGR gdSoPreisTred 2 sjnce the

ste%%‘i&%at%ﬂ Eﬁéét{%-@ﬁtagght ban FBESB%S”SM'C' éf?f%f?ﬁ’@iy

erred to adée

chamee_Lé geegaétbaomaerﬂr@wa%rttﬂ@aemﬂgmﬂdm:me is added
frequency, nonitoring the variation in the anount of

at wacenccpnetm‘ammgmrmnmmraﬁelotmnv%wemhm)ns:q A0t Wet in the
plate count and contai ned organi c carbon of the
llqé‘&ﬁceﬂ’tlii%?%ouﬁﬁe '?*’F%%t‘“%‘ftdl ffEFen‘E &l a&dé%]suﬁ@ou@f:c of the

m:LcE%rb:L%Eﬁral }LEZ&HQJ_}.QE 'ﬁ?g@ HEE%QE% Can% ralse the

In an aqueous SO Utl on con al ning an

con@Be t2a€0bhOSLeN tiHi 10T aNli kRet BBWRLEHN! HEALMBALr in the
apparatus stops operation, but the nethod of adding .

mictrbbinater -ﬂm:eabitngnnmgreobnchd@tezt:olitwtiqrqaxEﬂect and in this
under goi ng treatnent during nenbrane separation is

casgff Fh§ SHOTARE StePddidy of ntff%é"a\féﬁtre'rtrﬁaéa%lﬁeﬁicromcme may
decqﬂlgocj ﬁ t '&héghgﬁeé}!i&ﬁ[‘t tfh J‘%@It%:ea%g_ln% ﬁgg%‘&gfc:.de is

corrosion 1 n rtor can al'so ed separa

larbbe thanind wedergaiaiged n.sa&r@cents dnl the duefes h@@dth@f adding
the amount 14 of the inorganic acid added to the

the|vafignt urekerigael mgcrpbacrmeat aml the eymmymepghtippbion becomes
more in view of sterilization effect, and is 1 w%

large.| il 8y R AR AR A S A on
pr e?;’f"rité gge?grrgau#ﬁgf'ﬁlesﬂﬁg Estpég'f: gﬁ@%obicide is added
(0] e to :

preferred anount M Cr 6bi cI de add t'he _
intkicfilitdentngder got Nos tpeat s d dependshOpdfdad time durin
~concentration of the liquid undergoing treatnent,
whight the m@mbéfcérdeedﬂ bepbraddtd racdnsame thatn at hangeiof 0.5
| ess

e liquid u t.reat nent becones. 4 or
to BB ehRiTE ity Ch i e Lo ERERERPEnL6f bR Bor day to
per%ﬂiﬁ‘?' OR ¢ 1§‘E£QE EQEeHrl:J Q&el}ﬁg‘yéﬁy %%%rggoiﬂg addition period

treatnent is ept 1n a rang
of time and addition frequency, monitoring the variation in the

amount of water permeating the membrane, the variations in the plate
count and contained organic carpbon of the concentrate, the rise
of differential pressure, etc. For sterilizing the membranes, the
membranes can be immersed in an agueous solution containing an acid
and a corrosion inhibitor while the water treatment apparatus stops
cperation, but the method of adding the water~treafing microbicide
te the liquid ﬁndergoing 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 liquid undergoing treatment. It is preferred that the amount
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of 0.1 ppmto It. If the pH of the Iiquid undergoing
treatnment becones higher than 4, the sterilization
ef fect can happen to decline. Furthernore, if the
concentration of the corrosion inhibitor is |ower

or T Bl oBRFD Abeocp T B g ey
10 Pt QSIAyh t)NRHDIdRe 1% l%.gklze :E{ I%%@r':l_tl zta@rcion ?ffec ~and is

corrosion-preventing effect tends eve
1 wid anaysbemanvﬁe@noﬂhﬂahuﬂmﬁ&duﬁﬁﬁ@g%orkEsiahfﬂfé@entlon of
acid is used as the inorganic acid, it is preferred
STHIPHERED SE F¢d ed-Pdmsunt proportlonal to the salt

congentrat f_the ui under oi ng_treat nent.
For B8 hErE R rRd e ot gt P bLOLes (Pdies dausee Liquia

de o IRIGOSSAH 1
e phyg?l ol ogi caﬁnifgggié?gf‘gtglogng %aslat&%c%@’n%%%ﬁe‘?gaﬁlc?ﬁ ot §he 1iquid
undstrYfoingherertmeiopped 10 i3 Brebutrvbaib £8aWabEIto ensure that

agyles coll.ected at three places and a commercially
they\RH | 9b1 &bgr t1iqeld) usdanarérds fimsladmesdl tbecomes 4 or less

nG ntr ion ut . 3.5 % were pressure-sterilized
B RGER R fREeydta U oREePrRERaLonndor gbhng corzosion
1nht1|bQ%bEEElh th@elﬁaﬁlgf uBE@rgbiﬂ.&' gf‘eét'%ﬁ%ﬂwgoig%eqt fd)O a range

treatment were in a range of

of ppm pbmstbf aki.c afi theast asitethe Thiguid ANSHAANRI tratment
mainly the effect due to the Malkalinity: of

bec@@&ﬁaPéBhBTotﬁéﬁb 4 hethproersbipatbenaetiect besshappen to

al,l referrge add 120, 15 ppn1(me| ht)
decinn?mre 0 ﬂ/ % at d%g?t TR S TSR t Hat thRe corrosion

inhdpRe6r! i iodré!r: theagded pBﬁDUEEeOzf:of}:%%f&% Clr?r&bqvflsh& effect

400 ppmor less in view of econony an e COorrosi
maypi%:iielﬂa 0] nOthIEﬂODpﬁEﬂry suchthasopcpnfgatVBhe®f the corrosion
. referred is 300 ppmor |ess. Wen the
mthﬁE%ﬁtl:SaFFaH@rofﬁh%% feur Fre RATFofd@ad Drevens inbovifect tends

o TSR o BT 16 S TP S
| i ouf 951606€EGRI MYk r!@d"@@tth‘éeiﬁof Liys! 3it3igpreferred

to 3.6 and 2.8 to 2.9. That is, the 1 ncrease
- to kpepr toncebiedtdoount §Eﬂ§QHtIDﬁHm(totﬂh% pEIacbate8R ration
e liquid

of ghe iguid 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 dbout 3.5 wt¥) were pressure-sterilized (120°C, 15
minutes) and used as ligquids undergoing treatment, 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

PH of seawater at 4 or less, it is usually preferred to add 120
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under goi ng treat nent decreases. The opti numrange of
the concentration of the corrosion inhibitor in the
l'i quid undergoi ng treatnent depends on the liquid to
be treated and water treatnment conditions, but a ‘
range of 0.1 ppm(weight) to 1 Wm%is usually
pppriefedighdd. ommerewosf sutbnohy anild. t He denperfencedothat the
wat er. treatnment qperation, a range of 1 to 500

UDREF dgmstprRIdH e&deéo@m%%wfesu BuFhg acidh 16neh pPm oF less
ln ‘gﬂe%t 8%%%{7 hc‘xrﬁi Q 3 cofl:rgs[aL éﬁtl 81‘? %g%qfﬁ‘g_%n%ent such

about is"treate ure

as | §lp&g§erreﬁokaatpﬁéﬁme%r aj@@nppﬁlf $he 16QKI.0Si GRen the
inhibitor is in arange of 1 to 100 ppmin the :

cordequiim tirder gbisgliudat aehd .added ho Lhenseoté oaturhd seawater
|norgan|c acid and the corrosion |jnhibitor can be

and, gadd tAC Ay SEPUFTBET SREPLRE VPR tPURRS §6ng00 Dpm, the pH
l&{eesato%eghe' f:r_é gdét\g?é%%tﬁgeﬁaet%ngeg%;?% fggﬁg%éegglvely 3.2

or ‘Ssterrlization
to 18.6S apiefergedo to add wham i napdizacsl kel hgrddige in the
menbr ane separation device. Furthernore, it is
corgregftarrtdent @fadditfheriionaggahi ctlae il oretiwtion of the liquid
downst ream si de of _adding the corrosion inhibitor to
UHQﬁHQQHnauF&ea&ﬁﬁéﬁgéﬁﬁgeﬁ E&tment, for inhibiting the

I d .
corm%e%gggfrr%% %amgﬁ % £l $n8 %%n%eeft%%&gﬁy o%ett%% éoormsmn

add 't itor sinultaneous

inhiiMARGANLE tacd d_lk;’&l&dﬂ@&’ergijcﬁh.ﬁ@&maﬂﬁedépeﬁ@ Uihethe liquid-
corrosion inhibitor is expensive, it is preferred, in
to bﬁemmg&teéc@n@nwatQQ‘%Rﬁﬁﬁmenﬁﬂqpnﬂuﬂmomhe pswoa tm@ge of 0.1
uid ugder 0|n treatpent is 3.0 or less,

pom (EeLoRbA e L2 a7 PEBRLLY S He S norbari e 48 goonomy and
theaegvap%{épLr@lvmg,nl%nr_@atbg,rmtl bpkSaRE6herd 6dfflahs 1 to 500

he period of time during whi ch®the inofganic acid
ppmafig thbfe QRfdMstHd .| NEoki ERample, iqenihea&d@é ®R&He tWdBrewater

Isin arange of 0.5 to 2.5 hours, and that the
witiddi pHonL f } eQuamd\a |Ss¢-ldh@@qmnfd;§5tm@ pér ahont 8% |is treated
at EStQ&SLEQnge of 35°C, it is preferred that the concentration
of the corrosion inhibitor is in a range of 1 to 100 ppm in the
liguid undergoing treatment.

In this invention, the inorganic acid and the corrosion
inhibitor can be added at any step before the liquid undergoing
.tréatment is fed -to the membranse geparation 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 ‘E'l,ide of add_ing the corrosion inhibitor to the liguid
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

le



to adequately change the addition period of tine and
addition frequency, nonitoring the variation in the
anount of water perneating the nenbranes, the

variations in the plate count and contained organic
carbon of the concentrate, the rise of differentia

_theprcé’%l?rsa»one%eh%rogtﬁ |?’F&‘T~‘F@l‘f%e ifekBrBReSeTER@. in view of

JHHH§ guequs, sol ution
e contalnlng t eg%aéﬂggéﬁiﬁ%%e cor osf%ﬁ i g??%?d undergoing

tredinent e WAl NeANENt - apparatus stops operation.
In the case where the inorganic acid and the

cor Adsisrprdfmnmsd G 'an’eeani@leﬂesemraaicbftyie ilf@rganic acid and
addi tion frequency of the inorganic acid can be -
theyCrrEPERODs BT PHEST of Fhe‘tﬁ:&rr §F§ﬁdi Rhebi tlar PetFed of time

. t d
auz R Bhfiop, el iy S e 1% RRFEPeaPrcafippbitor axe

e cor r OSI

kep&dmes‘do@abhe Sﬁ&elﬁeih ol r&hglidE dJLﬂ @} 2 5d&1t>t1%§engna that
frequency, say, once per week. Especially
thecaddbbiom firgliubntyris sneegensides andeexesltdrent It I’i.st PLeferred
corrosion-inhibiting effect, it is preferred to |ower
to JdeHRfiaiYortanatu %yaeﬁlﬁﬁenc@@ﬁé@ﬁowf. s tard | addition
conbln t he
rreﬁ%ﬁ%%ginqggg ér%% ggﬁﬁaat% adﬁlt R ™Yt of water

perida taGigd tﬁ@dméﬁlﬁréﬁébos k88 KakiBih Bhs Iﬂeﬂ’x\@t giate count and
treatment apparatus having a menbrane separation

:coniévm@@ obrgheipr es@nivon nvent i Ure cangiceng rafte,f othe rise of
ai f% le, . the followwng Ato H 17 A Wter intake
* §§F@§la+hP§38§VF€e ?5Ees Fart Ateriylripenties geempgranes, the

mem%&%%%@eegnaﬁet Eﬁnggye&’a& anagg;txggﬁgl .ls'.glu nc?]zlilsct:%tmgalnlng the

an i nt ake punp, en1ca nj ection  equip

aci alill ehtlRAtriRAbndevh Cest 6ORMNIeCeld RELEL R thith@KEpparatus
devi ce: These devices pre-treat the liquid

stogrdeprgsatgonreat ment to be fed to the nenbrane
sep ration device, for renoyi g t he suspended natter,

§|¢H&j?ﬁ%ﬁhﬁ?er%tEhQI?ﬁ Ui FcHhdergoitvg corrosion
inhtﬂbg%BEE RUre Hfhea separately, the addition frequency of the

inorganic acid can be different £rom that of the corrosion inhibitor.
- For e:;:ample,r 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 differeﬁt ”frequency, say, once per week. Especially
if the corrosion inhibitor is expensive and excellent- in the
corroéion—inhibiting effect, it is preferred to lower the addition
frequency of the corrosion 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
&evice cf the present invention consists of, for example, the

following A to H.
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i nject sone chem cals. For exanple, the devices are
di sposed in the follow ng order. B-i. Coagul ati on
filtration device .B-2 Polishing filter An
ultrafiltration device and a mcrofiltration device
can also. be used instead of B-1-and B-2. B-3

A. HrdRrc P tRkpPeteYHES editifERVirer takpedm ﬁgealiquid undergoing

t, b d [.at
-EAAREN LU0, e 00 PLE.C cn snake pusp,

ch&RERMNI Gt Lot Nequ st ealyrent devices: Having
such functions as water quantity control and water

B. Gual-itrgaltuiehdr daci ces.cdhmuhiildati O foUHe dhitAgel @edi®e : These
“internediate tank, if it is installed, or to the :
de‘b‘f‘"eef"t Pé&rﬁﬁﬁtatd’éVPc%’squﬂ uﬂﬁ@rgﬁﬂélgwéﬁeat@em’amo bs fed to the

|nsta nction of renpving solid
mefand Bl ol e e e FaBPRunb, BRPraREDRBdsE matter,
dmﬁ ixd d@g{ra@%csegﬁr
emseparlatl gﬁ: devi ce: Consi sﬁ%gh?%hﬁﬁ% IE‘} ure %ument and
injant @orenchand cedpar afoonexankl &, Tﬁiéﬂcﬁvﬂﬁﬁ'ﬂ)ra&@edlsﬁosed in

separation devices can also be installed in paralle
- theyFqldardmgeerdert hey are installed in series, a punp
taI tween t he nmenbrane separation
B- f?\%aﬁ%af Oy égllgﬁ:ﬁﬁiecjtoﬁl 8V§§§ure of the liquid

,Bumrpdﬁ_rag@ﬂl@@ tersgatapent to be fed to the latter
menbr ane separati on device. 18 F. Post-treat nent

An gehtiredd 1domhionc dteviget antihe peécmedtiilngavabar degilbbetan also
of the menbrane separation device. For exanple, the

f"tﬂ@oﬁ&e@é-’wo@e? c,laﬁnge Beenplified. F-i. DegaS| fier:
o el IO S SRR 800 2 coaguiane,
m:t.croblclde, pH regulator, etc
C. Intermediate tank installed as required to communicate to the
pre-treatment devices: Having such functions as water guantity

control 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 ig not
installed: Having a function of removing solid impurities of the
liguid undergoing treatment to be fed to the membrane separation
device.

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

7 Plural membrane separdti_on devices can also be installed in
parallel or in series. If they are installed in series, a pump can
be installed between the membrane separation devices for raising
the pressure of the liguid undergoing treatment to be fed to the

latter membrane separation device.

18
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G Post-treatnment devices comrunicating to the outl et
on the raw water side of the nenbrane separation
devi ce. For exanple, the follow ng devices can be
exenplified. G1 Buffer: For exanple, a neutrallzer
G 2 _Di schar e e UI ment H O hers A wast ewat

F. PpghrhtRat evdfes egﬂmapgsagénpn§f>aﬂlgdp%gmeatlng water
outh8aUiJ£dy Zh% f&nérSé%_%EQhéRp %%.Of dﬁ&kse ample, the
~inventlon can Fhstal | ed at 'a desired

folﬂ.bﬁﬁﬁg Eléﬁrhb:@l’smé:”aﬁ, bet ekemprekeened that one or nore
means for adding the inorganic acid and the

F-1lcbegesifaermhHavtiog er fuhetioaqodousmevingi omsbenic acid
installed in the intake device A or the
E- 2pF§lFFEQtﬁ€ﬁPmBeV|ces B or before the pre-treatnent

F- 3d8¥1|18§§.fxg 191tje% ?e]dg(rlg ter the filter D.

eci a érred to install the neans

G. bSE@tEréﬁ@maﬁﬁbaéﬁﬁce§Qﬂﬁ&ﬁ&miﬁb@ $f%b ﬁheeoutESEOéﬁ the raw
or after the filter D. To enhance the effect of this

watepnveatieonf ithel sepbeheer edpilrat-iont devdeei. cédsomspthnple, the
: for adding the, water- treatln% m_cr obi ci de,
EolipKipanAEVAEPE SRR BB PBETRALEARLDI tor can be

c-1240RBL] CBLLY cCARt Lol LofluBRd, drg.r espect [ vel v

provi ded wt np capa equately

' G,zcgmgenhkgegehagpmghected amount. Furthernore, it is
preferred to install the instrunents for measuring

H. PbbepB values of the liquid undergoing treatnment to-:
be fed and the concentrate, _the concentration of the .
cor? GTFYIFIADIEEATERE. dehithe Sifpafitilse pg installed as
re Mggg ver, to control the intermttent addition of
ter- treatlng m crobicide, etc., it is preferred

t hathanwa fisk rurestméep aiparef tu TRES WhiRY 1hvBRtién can have a
provided. It is nore preferred that an automatic

pumpohpsbildedakt o Gepived itasimd | Eusdeampon . oit tde preferred

wat er treatnment apparatus a whol e is provided,
that one or more meagg for ag‘cﬁng the 1nor anic acid and the

corrosion inhibitor or their agueous solutions are J,nsta_a.lled in
the intrake device A or the pre-treatment devices B or before the
pre-treatment devices B, or before or after the £ilter D.
Especially it is preferred to install the means béfore the membréne
separation device, i.e., before or after the filter D.

To enhance ﬁhe effect of this invention, it is preferred 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 capable of
'adequately controlling the injected amount. Furthermore, 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.

19



It is preferred that the conmponents of the water

treatnent apparatus of this invention such as piping

and val ves are made of materials unlikely to be

corroded at pH 4 or less. If the liquid undergoing
treatnent to be fed is kept at pH 4 or less, a hi-gh

: MOJ@Q@?¢¢4 X%t coptapiethe chantdranibitent hefidididnt hé ehterttreating

renDV|n t he ,scal e |n t he ing can al so be
mi G %&cpre&sn%stme SERe A efotpatEmgRt capable of
Qim LB entlst 9. IHEJI:Q g%%er%%ﬁ t%a?%gll éjwﬂomatlc

ydro ensu?flt |s'agged as the

corﬁﬁméﬂ‘lellwliﬁg ﬁﬂaeahtagaﬁhe:rmleaﬁﬁa:pbftme RaeeeHreatment
i nvention is used, the anpunt of sodium

apﬂqﬂﬂtgﬁwﬁﬂnﬁ|ﬂh@h§anSb@rp§n§ewably decreased. The
addi_tion of a chlorine-based mcrobicide in a

pr et &5t RERECETEP F%aEf?béectQWWtﬁ &fi FP?a‘f’?Bﬁra'Fﬁeatment
?_l %ﬂls %cﬁ?%@ gﬁgﬁl% 'frg{e %&t\res are made of

apparatus aving a ne rane separ Vi Cce,

mawemlcmmemua&edyntsr@@mﬁ%déd GANDHNWOES INessOl If the liquid
intermttently injected, for exanple, in any step of
undspiabidey i towstmantto 0. PEhifedmsishdkeamtalpibst or less, a high

er.fectl rilize the | d nder goi ng treat nent
st A REEES C Ay 6 | U AT BHET BEESCEoF Temoving

-thecm@éw 1pasgd f&ﬁmgl eaﬂea&% giéteofabgcfalévaeér?get & g:r&tv%nt the

reverse o0sSnDSI'S nenbrane, It

menf'[ﬁdﬁﬁd agtagbstasuanh cagssadi Hklbydmg%rmltfsi é€chlorine, etc.,
general |y added i medi ately before the nenbrane
sodagnhadroaedevi£ete Havedded kA tie dasguindy trrdebydi.ngince the

tre t . repain fte redUC|n nd_renoyi ng,
watigr duita ing BIRCRRIM BLLEE {8 dn¥aRTLgE; f5 used. the
amd¥r@Wo @oa%nt h?ﬁro&@ﬁsﬂhﬁi%@eéaﬂrﬁe nf%m?rkgﬁjteéé(cfgased
_ m crobes existing in the raw seawat er ore t

addihieon addfi ttibe mofrokaj Cidigl,oiiliie -bagle@up ndfcr\o@iYide 1in a
_ sorted mcrobes that may 20 include many aciduric

pPreqit@egiaendxs Eep tisepEfeghive rﬁq}fbﬁ*éﬁ?ééﬁZ%’éiO% dnfdedsigenerally

usegh d|t|on of a- h oLi ne-bas Cro

ety Sl GRSt RRRET ABLeaRuE! fiBriial B membrane
, sep%%&tz.dnmﬁ%q"l%tael % chebpigelNgsHE nHi@PSbﬁ@P@é afd Wontinuously

device are carried out respectively
or intermittently injected, for example, in any step of said devices
A to D. This method can almost perfectly sterilize the liguid
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 reducing agent such as sodium
hydrogensulfite is generally added immediately before the membrane
separation device. However, in the liguid undergoing treatment.
remaining after reducing and rémoving chlorine by a reducing agent,
microbes can easily grow. In addition, the microbes are not a

vai:iety 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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intermttently. This nethod is also effective for
preventing the nenbrane deterioration. It is
preferred that the chi orine-based microbicide is

i njected once per day to per si x nmonths for about 30

tes to 2. hour i me f ren fo th
'lHCTﬁg %faclr AW Seawa e en&t ﬁ% chI sf@ﬁce %]fc(’eblem can be

sol{naer q@eschel ARAARIA] | I@fﬂ aochheglhenbagegf m@@%ﬁ%&&@ in the
chl ori ne-based m crobicide, and considering the .

prerbrenentndfstepeavdtbe iggidci inmgftaheediting aAgehasiathediately
mcrobicide, it is preferred to supply a reducing
bEfaa‘én’fﬁh%t“eﬁle%PtFr%ﬁ’ﬁf Petk SeVise pre-aydiedeptt respectively

devi rane sep at| evi c
it ER EFEREIT, A ARG PP  Basb MGeSFeUgor FFpventing the
memﬁgghy@é‘teiﬁ%@“ R 4Q bggfgb%agthéf ’ét?e chlorine-basead
desirable to add the water- treatlng m crobi ci de of

micthbscityeld ijonjartdd cade tphe Gayr asi par sihidprhihs Sad about

the acid separately to the aqueous solution to be
30 méputest ke Eéhwla%ee%@ba?wﬁionl%ewweﬁ% to the quality of

| | = }
e REEVREL ot o Qe BRSE 0h CRoBLEFHESPry g ation to

the m%ﬂ@ﬂn L Opf hea&&fng r e@iée%hﬁéﬁﬁnéiﬂ@séd“ BRI ARe, and
ef f ect of remar kabl'y decreasing the treatnent cost

consiidbrasg mhermdeanaiet oﬁsﬁh@mm}t@mwbnmirh.rtgnahe chlorine-based
continuous injection of mcrobicide. This can be
micpehieydd ifcks Pﬁ@fﬁFF§ti % FEPRLYIR ¥ %‘éu%ﬂﬂé pIeREAThRRPOES1ition

net hod, of the ent . inventi on_usi
bet‘\'ﬂ/a?er%%lr Fedftng m cF“éaé"tc:l e “or 't ha %an.%e 3mPﬁane separation

GevEQLT G%irON1HABE DLt ng ARt 0khd cRe%BLbhgcaC i RMeh i de. . Tn
- the conventional sterilization nethods since the

addstieon| | zatddopteftfiont tosthe msuhingi et isTheshatkle to add the

treatnent nethod and apparatus of this invention can '
watgp- Steeebrymiseabioided Wate i rreidtieemT htaid the corrosion

1nh:g§.{rpo§?%%? ’ralhesecf? s%gatu’_daeé/éfjgftcf%ﬁl Cu'u%rollys I ol%%ﬁon to be

y use I Nl Ng processes suc

fedd% €8S %{énmtdn@anséf)aﬁﬁﬂi\@zﬁ HovidesakbAaitdn 1i8fing the membrane
bracki sh wat er, production of | ndustrial water,

_SeP@r@dm | devipfe .

The intermittent chlorine-based microbicide injection method
to the pre—tfeatment s"cep like this gives an effect of remarkably
decreasing the treatment cost such as microbicide cost compared
with the continuous injection of microblcide. 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 the conventional
sterilization methods‘ 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

Z1



ul trapure water or pure water, production of
medi ci nal pure water, clarification of raw tap

wat er, and advanced treatnment of tap water. .
Furthernore also in the concentration of food, also .

se;L&}a %ncéé&a&herﬁaﬁ{;%lat%lgﬁﬁréﬂjj et Cta{)iy uge& %or water

ose conven OXl

reﬂﬂ:ﬁrr@;bbﬁb88§séé es@&p&rsa&ssapa&naeme;ﬁ £ @s‘é%%tetrh edeS&Dination
be concentrated or recovered w t hout being

of deechpebedatefo, prhduetiectobfintdustnimientiten, Iﬁroductlon ofl
| arge. Moreover, in the case of producing_ drinking
ulmp&re FRAFST |9 BFCEOYR FRE . AFiucidon patedicinal pure water,

ngrati.on of the trihal omet r od ced
Lt 8 O Fh oA e o7 B GRS of tap watex.
,Fuxfﬂﬂetrlﬂﬁrx@hﬁ_sot he %Eeﬁonhéﬁ%E%Ebn”EEhﬁgo§f 504§ in the case
invention is especially suitable for the production

‘whegfe derpkihg watterislsice etompounids:in t ltohi 8B f @edomposed by
safety only can be used for sterilization. Exanples
_ -COW%lPHQém¥W§@$§éEF PBéaipsfFiarsurapPryated cafeengristrated,
is-not limted or, there

X her et o
en oo BB Roe Rkt ol e P EhhEPRh ThERPuRIva rpmeosea.
So,usged éf‘feé@%ﬁe){fmﬁi Qﬁvbﬁt@@%cilsbfgr@@ owor%oﬁéeenphﬁ the case.
“of synt hesi zi ng a pol yepoxysucci nate >

of ppofysing ididink iwas wsyrtrheh e d e rdesor hhsdarbelf&\ﬁlct that the

according to the nethod of Payne, et al. g@k
geneRaiiony) of5g the gsbyfhaionethane tﬁf—“eéuﬁ@ék fHiddk chloxine

St&%ﬁl%g%ﬁ.?ﬁd c\é{lnt hoe,2 jgrg¥gr§t | ef | lin% g%mgnd 4%%3 water

rapure wat SSO |on

treRUHeatSmSeh ol |dﬂq,tk15_@015v@f1t48nmi§/0é§§é%§_§ill1@ bydeaxideror the

aqueous solution was added dropw se using a dropping
- profiyghépnvf ﬁmu&hnggﬂa’a&r,keepcaheommaisawmh teitgly ool safety

tenperature. Then, 18.8 of ,sodium 22 tungstate was
°nladgga bﬁnHS§9b§%ﬁu%ﬁ?ﬁl%%%tb%f 35% hydr ogen

ide water was added dropwi se. The m xture was
Exa&?ﬁgéed for about 30 :
This invention is described particularly 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 gynthesizing a polyepoxysuccinate >

An epoxysuccinate was synthegized 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 maléic
anhydride and 428 ml of ultrapure water for diSsolution; 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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m nutes, and 115 g of 48 wt % pot assi um hydr oxi de
aqueous solution was gradually added. In this case,.
the flask was quickly cooled to keep the reaction
tenperature at 5.5 to 65C. Then, the reaction

m xt ure was at 65 to 60C for 30 mnutes, to i
t“‘b%”tx*éar"ﬁe E{aﬁoatﬁ% U SHBEFaRaN Hat 833¢Leb IS s dndgrn peroxide
fdie Agueous, I as neool ed . Lo roomtenperature
b and concent r‘gtq% I%_“5(?5{]53600 r'#’% énr%aiﬁ%remggspgﬁﬁggedi hPg gbout 30
mindted, @GhdAeebogeos W wtRl fH¥a8di AR AHdA K WaSeous solution
secured by filtration, for isolation as potassium
vaggnamipddithaddedthefn h290cabe othnel Hloiskomeatl gekcwas cooled
charged with 10.4 g of the potassium epoxysucci nate
to krgpobhy WrRliomberpenatere ahd 8o &f % poltass) time reaction

N oXxi s _ad oadj ust the pH of the aqueous .
naofMATOKLAG A 080 B Qs oL, DHLOT (L ACUCOUS et
epdiyduRdiGRi 4R 8 quadde ts o A d1eAC I AWRS 0887 dd 18 1Y Wk cooleq

80C for 6 hours. In succession, the reaction mxture
to maemcbenpdrabureomd empeeatirated and3thanl NsRlaubkewas poured

. tma;ttgt was secured by filtration. (A rotary
P& apot BEBronES AEBE -t oTRERYeINaRE PRRCIPPate was secured by

3 rat of; ioh0a8btain a.white solid. The
et s oft tarpheBobBidsd il sEpdfyitetnie o

wWasTheRasararh By #Bans ¥iclsh MRIdBEOBharged with 10.4 g of
chromat ography (GPC). Concretely a sanple Was
theppepassduat choxpicepinate omdf520) ogfpmltrapdraswater, and 48

st apdar d sybst ance ol yethyl ene glycol with a known
Wt%n%?g%ﬁfh‘ﬂm&mdg?ﬂxﬂﬂfsefa§e%¢d%rd?caw%uesa e & of the agueous

s01G¥E %8, 'tBOEO.S?l cﬁhﬂﬂé‘ﬁn&‘ee, npl geular ﬁ% htmg]thy:qq_%xide was

sanple. The wei ght average " nol ecut ar _
-adaelt aidhad R ASRAXYS4E CLALE 1 aal G¥ass Mg gec 20900, (1 = ..
100, Mw Nh = 1.00). Examples 1 to 3 Twenty *\A%Og?]t Rours. 1In
Sucggpgent - ofhs wr¢agiiomaiidtante Grab woklefl Bo oW GnPerature,
I_bi.tor sh%n in Table 1 were added to pure water

'and'zgig'f’eﬁé*&%“& oftftfctS Vi3S 16°GFERYL, bYo fidepatéon. A rotary
evaﬁ@fﬁ{:éfrv?@g a to remove wajter at a bath temperature of 40°C,
to obtain a white seolid.

The molecular weight of the obtaiﬁed polyepoxysuccinate was
measured by means .of gel permeation chromatography (GPC).
Concreteiy a sample was prepared at a concentration of 200 Dpm,
and as a standard substance, p_olyethylene glycol with a knowh
molecular weight was used, to draw a calibration curve, for
calculating the molecular weight of the sample. The welight average
molecular weight of the obtained polyepoxysﬁccinic 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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~mcrobicide (pH 0.6). Stainless steel test pieces (20

mmx 30 mm .x 1 mm) made of SUS316L and pol i shed

with a No. 320 file on the surface were washed with

pure water for .60 mnutes using an ultrasonic

washer, washed with acetone for 60 m nutes, and dried :
(elgptaic Qk@@ﬂ@ﬁﬂ%ﬂtYréatMﬁgcmﬂcnﬁﬂc@tﬂ?&%& di Wated-treating

h. d /
mi AN SRRINER 0, B3 ot fRRE e ket RiSGpS 126 S x 30 mm
x 1TBKS) %éﬂof‘)fs@s‘tl%iﬂ ihG HoduishdPlidn?l No@Nd2bt Y28 on the

placed in each of ten 100 m polyethylene containers.
suiSaick svaral esshsticatilespupt ewaterer ol Mor s@Gutest NB&sing an
contai ners one by one. The containers were all owed
U1§¥F%ﬁﬁﬂﬁjwﬁﬁh&ﬁ SU@ShﬁﬁeWﬁﬁgt@P@EOEﬁaﬁWQﬂﬂ)@nﬂwﬁ@54tnnd dried
fter .start the_t

in G2 CSois ot ke r&ﬂl&ﬁdﬂhﬁ?@%ﬁl Fifeis L1050 b seavater
(emﬁl‘@seggdﬂ\bffﬂ?{éﬁe WY ehsh o) 5 1sFCopds ’tﬂ@egmlcroblclde

Wi th acetone for seconds, dried in air
conmsghediion 2 wi$) caaelaker 19d mBidDaphes Lingi NGl (pH 1.2),
- electroni c bal ance capable of weighing in 0.01 ng.
r'Ju‘ld‘l' & ¥eér Eéécﬁ‘él e ACh o ttQéStlopﬂ E@e@oﬁﬁgtbﬁﬂahﬁedontalners
the corrosion inhibi

Saleval gia egfsgs %gg #%%8 Betow “he waliss V\ﬁetﬂ‘éntalners
oneoeég b Ogn L T OMpRL aldonQfs /IRy SEo, %l#.?%%it ﬁéhf%%%gg;?% 2an 80°C

t he wei ght | oss T the peri o
the?irdmsctal}tlézb):h‘amberobtanneﬁer éSpelety oldy 738 doy | @fSer start of
. Wight loss (a) (g/nme) = (Weight of test piece before
immERedi08;. o e ﬁEhPl%?eﬁe‘ﬁ?r%l*é%“ée%rPL%@ wWeighed. The test

.ple?:%%)n\é%ué tv%%é 13?5}1%%?‘}&6:%3‘"?%0% ﬁi % rﬂ | ossf}&e& with acetone
for'™ HHcon@ls t@sctlara 8GE Ot ! @13t%£@¥éd I fRCe &R Yl1-driea

: test piece ‘Then, the ratios of the wei ght | osses (a ‘
atmasghelp cmgdinm&bctrbewsmaxﬁn@@mbdn ofhwdiigiomg in 0.01

to the weight |osses (a) and (b) caused wthout the

- Mg -ysEPBRVESARESTBHIE R B TR FfeRérRIeBraWREobtained. The effect

of 5&&9&& tt'hgeéé/rﬁ?s:fj&? 9.&1&}&%&1:?}?:' Wl e%%luated as described below.

The weight loss in the p'erioc'i from start of immersion to the

4tE 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 ofAtest 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 pilece 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 corrosion inhibitor were obfaiﬁed

respectively as described below.
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Weight loss (a) ratio = Wight loss (a) caused with
use of corrosion inhibitor/Wight [oss (a) caused
wi t hout use of corrosion inhibitor Wight |oss (b)
ratio = Weight loss (b) caused with use of corrosion
i nhi bi tor/ Wi ght 1oss (b) caused without use of
Wemtr sordnhebioor Wéhehavlsr%@é a)tars et Wit wed g:tﬁ?t corrosion

k rati o, and t e weight  |oss (q% ratio
1“"@1‘?;51 2 3GhEORR  (Gr CFEREE pitbOvT S B §ArFqaton inhibitor
b P
Wel ctmg%%g )ﬂ)ac%?ﬁ%?eé liv:é%tgggb]%g% g 851@5%%%1‘1:}1 use of corrosion
inHi®tikasodiedghet Iyt enedi can el etikdaaetiLor @%&@Eﬁn inhibitor
and polyacrylic acid, as PA. ) Conparative Exanple 1
An é‘hpewemwe waslizapfi gk egtighd Heseridledatbe and the weight
mple 1, except that no corrosion |nh|b|tor was

LossigBg. T eheor BSH ?Tﬂpéogﬁéms Fhe TepiahY 19§ fRte. The result
o SRERE) P AT, T PR GoT B el 851 b opranootnate

is iabbE%9AREe8 al PEs3, tk@rshewWibhabthBeche8tapi £6€Straacetate,
were corroded heavily. Table 1 Corrosion inhibitor

as W@E@htahdspOﬁaE@IYEi@wpbédl RESPA. 37 Exanple 2 EDTA

le 3 PA 0.67 Conparative Nil 1.00

CON@Q§R§F¥91 RpPed 4 to 7 Sulfuric acid was added to
seaygt gr &EL{E&LE‘ %aEOBQEE%é¥ but 10048BLEMed O%For Example 1,
adj ustlnﬁ O ppm of a corrosion

exde@xhtl blh&@fncsba\fgﬁ:dsﬁo'ﬁahhﬁlﬁlﬂaﬁ vﬂﬂ'ﬂ&ddb@ t hehSeRlier is shown
to prepare a testing liquid. Test pieces (20 mmx 30

in fmﬁ)ib@ 1.min frhde ofmBIS30Uve grdmpdkiveiidguli thing ROy corrosion

file on the surface were washed wth Jpure wat er

1ot BB GRF i S ST HEont - IRE T RGREALS Examples
1 ¢ Bh cAcehane Lot GfamiButepscand JekgdobPrahla Riviry.

hundr e I'i'ters
Table 1
Corrosion inbhibitor ) Weight loss rate
Example 1 PES 0.37
Example 2 o EDTA ‘ ¢.58
Example 3 . PA ' ' 0.67
o et

Exampleg 4 tb 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 pieces (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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25 of said testing liquid was placed in each of five
100 mM polyethylene containers, and the stainless
steel test pieces were imersed in the containers
one by one. The pol yet hyl ene contai ners were allomed
to stand in a 35C thernostatic chanber for 3 day

of ﬁ@a@é&sttzélgsbmw wgs| mfae@&ns%mOédFm%a%gqup%yethylene |

hour s. ces were t Qut, washe

cong AR A P BF LB TERE R b EIGP W ER S inmersed in

thACELRPLI A OF s 1Qn§e‘?ﬁnd&1e TheTW%' QHHlyleQ%%l@H% tcﬁantalners were
corrosion was neasured as descri béd bél ow

alMpieght ol ©8andaih ebiatmathdrmyBtdtie: ERhhbet- n@o:f w aHka, heated
and the average value of five sanples was adopted. ,

to B8’ ghand ozl qwgdrite St@m ghnteﬁupesiiypf@telbéW@ The test

Mer si_on of te ece after 3 da

piqdRereranf et Pabe renSdPbE Pt oot dFaall popgnas ana

wasHMNR: £ al8RbReZFod 1 B dtrid@bl ernBASBIUBs s due to corrosion
pol yepoxysucci nate i s abbreviated as PES, tetrasodi um

wasehbybenedicaaniastet baddstlate, ThebB¥ghialdss was obtained from
but anet etracarboxylic _acid, as BTC. ) Conparative

thepfoApPryindARcERPeR i nehd e TwTIw ddtueastdésvei pagples was

adJ(¥' Exanpl e 4, except that no corrosion inhibitor.

&bs Uised. As can be seen from Table 2, at a strong

We iditd1698did /P Ol welbhi, of Rl £SE HARBEE Aumersion - Weight
corrosion I nhibitor was added, a high

“of testgsiare afibhkebil |dlaxg'setbfe1mtmarmcsh)o«ﬂmnf@mmaaedawﬂ hest piece
the _case where no_corrosion_ inhibitor was added. 26 -
TabFBe2TesRLEs6n SPAKRbAPoT 288Rc ént r BFR obh&etante | ratassium

l%%%%%ccl)nataangl e 4agg§e%79.agegi9 aEéanpi’ESS EDt-:ré_\:rasodimn

ethylenediaminetetraacetate, as EDTA, and butanetetracarboxylic

acid, as BTC.)
Comparative Example 2

An experiment was carried out as described for Example 4,
except that no corrosion inhibitor ﬁras 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
corrosion—inhibiting effect was shown compared with the case where -

no corrosion inhibitor was added.
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" Exanple 6 PA 10 0.38 Exanple 7 ETC 10 17.9 _
Conparative Nil - 27.9 Exanple 2 Exanple 8 and
Conparati ve Exanples 3 and 4 Twenty wei ght percent of
sulfuric acid and 0.1 wt% of a corrosion inhibitor
shown in Table 3 were added to pure water (electric

Tabdenductivity 10 plS/cm, to prepare a m'crobi ci de for

a —waterTtreat I.Ib‘ll.t' apparatu cbis E‘Eﬂé e 8—0-—5— ﬂ -
each of [6efTeRioR ipREEECRNd maf? e ‘tgt T Bt Toss

U
ver el furthefg e
added as| storage _stabilizers. bt al n| €SS steel—test:

Exapplecds (RO mm x B0 nm x 1{m) made'%f SUS304 and 0-19

Fx cilei§hed W th aEB\ﬁ 320 fill e on _thleo surfa_ces were
| %ﬁshed wi.th  _pure water for 60 m nutes using an

| Exakfliler asonj c washeh washed [wi th acgtone for; 60 0.38

m-hutes | and dried--in-air., Then the stainless. steel
Exafpast 7pi eces wer eercnmersed [in 50C 2@% nitricfacid 17.9

1 hn H + alean

V + £ nacol vrat 1 oA+ o At e g £ Ay
m&%ivé U pClIDDI V-Cll rurtr Treatirreimt ] U1 ] B ot h C .(J.I\CIF
Exad}ll 2 Washed wi tWidcetone |and dried in air.| Said 27.9

=N

m crobi crde was di futed Wt seawater (100~ B/t —to
100 tinmes (mcrobicide concentration 1 w%, to make

esgt i AU 1 hg. gesgting liquid
l'é %ageg :CRH‘P?%SQE?‘GOE%“'B%P&% Eéne cont ai ners.
Sal uiwshaynlw@aghst eelrck@$t J¥f eSeBruMit CasAEAB8U0LN wts of a
the containers one by one. The pol yet hyl ene
corggrtgindmdripditeralshomed iro Tebhe Bnwame8@Gded to pure water
thernostatic chanber. On the 6th day after start of
(elpmyErisi GARCHAELYREY Jp@ ét%/sc%r & Mar@uﬁ Bhgrobicide for a

wa_tt%%' Qgggtmgﬂﬁ ctxﬁﬁ&r gges %@%ﬂe e or Wk G %@iﬁeéf sodium

5 seconds; ed wt seconds,

citdaitedaha mdTic &Wid wergheﬂrtneﬁ Sdddd as0etodbb8stabilizers.
: at nosphere using an el ectroni c balance 27 capable of
Staﬁ@ilgﬁisngtﬁﬁlctﬁt rn}edﬁﬁe (RS gimt x| 98 snvas lc&tﬂduﬂﬂadedof SUS304
4. The result_is.shown in

descri be
andTBB]l.éa edgggp é\l Sggmgf%?‘ %ltq.‘pea sggﬂﬁ@ces were washed with
pur@%&@@i'r@tgf 1] ﬁ&ngtgsv‘ﬁgﬁi\@s&n ultrasonic washer, washed with

acetone for 60 minutes, and dried in air. Then, the stainless steel
test pieces were immersed in 50°C 20% nitric 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) to 100 times (miérobicide concentration 1 wt%), to make a
testing liquid (pH 1.4), and the testing liguid was placed in five
100 ml polyethylene containers. Sé.id stainless steel test pieces
were immersed in the containers one by one. The polyethylene
containers were allowed to stand in an 80°C thermeostatic chamber.
On the 6™ day after start of immersion, the test Dieces were taken
cut 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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allowed to stand at 30C overnight to stabilize the

plate count, and diluted with sterile watér to 3.5

w% (this is called solution A). To seawater

(electric conductivity 100 nS/cn), 0.1 wt% of a

m cr obi ci de- shown in Table 3 was added (pH 3..1) and
caphbeesef Wdighinpgnad |l ovesly | 0 Thieandight IMsd @as38alculated as

mnutes (this is called solution B). For obtaining
deschrébpliafercBeampla fediThe fogsw e dhqomedling Tapds 3.

used to culiﬂgre at 30C fgr 6 days, and the nunber of

erreF@Pﬁﬁat% SR s W Bn?e“&‘ltTHSnBPﬁF‘éaEﬁﬁﬂtOf 629 wts was

remai nin rate fo 0 bt ai ned

2GR B0 oL 702 RS YR, s2RhRLOSE 14 gt coune

andt aﬂ@t@a GriGOU Bt er@ Bl RA P 114 & . \wﬁteb(tﬁursedsf &Qﬂl&@%olution
following fornmula. Plate count remaining rate (% =

A) . [ (P sseavnen (@fltem‘tnie:amr@mct(igdltm il@ﬁ BY ) tiPl af el wt? of a

count Wi thout pHr ation (saql ut| %); X 100 The
i cFRBa PP SRR TS o e T IPHbP o1 liPhsthe Solution
was effrv‘}"écf't% a{ éﬂ%‘% %8 Sland brr‘nl%u%%% herm’St aii ﬁsolutlon
cHa and-the %o utlonsate was ¢ TF red” £

) .19 by dmtalmelg agid pliakes EQWﬂtl,naTx’ﬁ@b.ﬁnﬁ-f&i ﬁnéi‘lﬁle bacteria
table, polyacrylic acid is abbreviated as PA sodium
wascusedttsy cadtOhe alhd30rh1 fora6i days asad‘dAt)ﬁeAsumaarbcef emerglng

. .seen from Tabl e npared with Co aratlve

coL3E s L 7 OG efior aLBC SLARG oD b aERaliRe HEEepPete plate

couh@ %’tgﬂn@d wiPhage ?ﬁ@é{;ﬁi&héﬁ\ﬁs(é&ﬂ?&cﬁh%ﬁ%ﬂ obtained.
hi gher storage stabiTity Tn addition to th :

Tha€OlikQSithR- ipNHtd tadgniel feadinlTogpasssi was Exaplifedd from the

in which no corrosion inhibitor was added was | arge
fOliﬁWFHE fereghla. | oss of test pieces. 28 Table 3 Plate

P18V, 001 0500 S or0e, VI BPL | 99708 ™LILY SALE resction

(solutlon B)}/{Plate count withouit pH regulation (solution A)}%]
“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, polvacrylic
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 sterage stabilizer was added, Examplie 8 in which a
storage stabilizer 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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i nhi bitor stabilizer (g/m) MExanple 8 PA CA MNA
0.19 0.12 No precipitation Conparative PA Nl 0.24
- 0..08- Rather cloudy Exanple 3 -Conparative Nl N
.1,08 0.16 No Exanple 4 precipitation- Industria
" Applicability: The present invention can achieve
Tabdff 8ctive sterilization while inhibiting the

corrosijon of equi pnent 0|ping THh Wat el pilakE_baent _
usi n g a F@nﬁ?gi%?';b S es@aén?l 1?2?:310‘ n %]Y;PE!%.OSST 1%&:&:31&@ rate | Solution state
sterililzation ?requencv can| be ?ncreased, @nd pHican

be lowered furthpr, to increase the sterilizatian No
Examgief é_ct_. Fur_t?her mof e, “4-n™t he|l cas®ltvherp a St bt age | precipitation

- stabiliizer s -added—to the water-treating
Cmuﬁ&ﬁiﬂbicidepgf this iﬁﬁention, &%gh St or age
e es

. . . . .. 08 . Rath loud
ExamgieaBi | ity can be feallzed whil terilization o0 SO

effect jandthe cprroston-preventing effect—are—
Compe¥pSi¥ ned. WNie presengiii nventi onogan pe especi al ly No

E e 4 s .
**"81f f ablly used for| the proclesses of spawater precipitation

desal i nati on, brackish water desalination, etc. 29
CLAIMS 1. A water-treating mcrobicide, conprising

Ind@BtrRatgappeiaabdiiaycorrosion inhibitor and a
carboxylic acid having 8 or |ess carbon atons or any
of dhkabfeperal ingehtion hearohchiende wiefetiivehesterilization
: .inorganic acid is selected fromhydraochloric acjid, .
whilf OGRS FRer GOTEORGOmdObh SAMEREE tag P ing 1n water
crefBRERLN HBEnEOTE ONQhl Y Diddilailats 0! MRGHYLLC aGhfbrerore,
. wat er-treating m crobicide, according to claim

stetilvhetebn EPeqiheatgasis BEi thoteasedf Wnd @iCichn Be Aowered
wat er-treating mcrobicide, according to claiml,
furgherei fiot heccepsenthatseprilization effect.

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

The present invention can be especially suitably used for the
processes of seawater desalinatio_n, brackish water desalination,

etc.
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of the inorganic acid is in a range of 50 ppm
(weight) to 50 wt% the concentration of the
corrosion inhibitor is in a range of 50 ppm (wei ght)
to 50 wt% and the concentration of the carboxylic
C@g']\? having 8 or |ess carbon atons or alkali netal
% thereof is in a range of 50 ppm (weight) to 50

‘W% . 4. Awater-treating mcrobicide, according to
claim1, wherein the nolecular weight of polyacrylic
L aci dA wetes0Bating mreooide Sconfprigin ean npmaticragid, a corrosion

. JA.crobi,ci d according tQ claiml, wherein th )
infi SRy B o oA figk & 1S Sadbop At e s fE 2l gt
salte@gteoNRAd $bRE! 84 ihér@Mid aeld is saedeh ﬁbﬁngfafdcﬁlor@ G,
succinic acid, citric acid and malic acid. 6. A
sulfpriepcidmigiciagly andnbephorgecidaederdn thg comosibminmititor is
I.Gh i s..used in a water treatnent process using a
poyéﬁﬁ{ﬁgtaﬁlgh menbrane. 7. A water-treating m crobicide,

2. acc ok diattg-tleingl @idio i cidehetetdingiol MR 1 evHRE® FleSnorganic acid

. menbrane is used as the separation nenbrane. 8. A

18 Hfwic-aCkeat i ng ni crobi ci de, according to claim 1,

3. Whi clgls | 0 r - or :
pr oduc iané ?t?nﬁlﬁﬁgogv\ig?gr aﬂcélrd%% {\/E\Sgét%lrnp{ S@%?eﬁrne [r%‘{e concentration

of et inoxgtanic anidris &1 mginbbefl SO ppmafwesdd t0 G Otvire®s, the concentration of
wat er-treatjng .m crobi e as set forth in claim1l

[
the GoTEPsAnRRIATMS &t 4615 #?g@%ﬁwe@ﬂ) ey emndétor e
coflcdHRERERNELS ERBH AU PLARn B oﬁ‘loe\é@éﬁﬁor%%tgﬁlg.&e E’lﬁ(ali metal salts
process using a separation - menbrane. . wat er
thereefds iremtangeohTbppradwoigdit)rig S0ovt8.ai m 9, wherein the

water-treatin m cr.ohi cide i.s added jn_ a range of 10
4 ppm Wé{eéﬁﬁ?t"?gpmﬁgmf&v aHOTHNS R Cyﬁ{ne]r, whegein fhegpolecular
wdBlith@golyasoRe fiags 3@ ol @opo9, wherein the

water-treating mcrobicide is added intermttently.
5.12. AAvwaksr-deatincamtareneidepchoiingioobrini b gvierzic thei cartibkylic

i ter-treatin i Crojcj I S kept gdded,
acf RN Gled §6s AR bR el Rl e sl Tt e b G
- achigtiethic &6¢ @itk Bidtaadehdicacid, wherein the
water-treating mcroicide is added at a frequency of

6. once? peterdragingomjsapbiigataecomng 1 dhimek. vihichais messt in a water
o Of Pror B R  Rpd iSA BERnS05CE Gur i mg renbr ane

7. sepak attepireating microbicide, according to claim 6, wherein a reverse osmosis
membrane is used as the separation membrane.

8. A water-treating microbicide, according to claim 1, which is used in a water
treatment process for producing drinking water.

9. A water treatment method, comprising the step of adding the water-treating
microbicide as set forth in claim 1 to a liquid undergoing treatment in any step before
a membrane separation step in a water treatment process using a separation
membrane.

10. A water treatment method, according to claim 9, wherein the water-treating

microbicide is added in a range of 10 ppm (weight) to 10 wt%.

30



15. A water treatnment nethod, according to claim?9,
wherein a reverse osnbpsis nenbrane is used as the
separation nmenbrane. 16. A water treatnent nethod,
according to claim9, which is used for producing
drinking water. 17. A water treatnent nethod,
according to claim9, wherein seawater is used as

11t he Al wafent teaimnesirgethng, dec@dingeoiclail P, wherein the water-treating

microbicide is added intermittently.

12. A water treatment method, according to claim 11, wherein the water-treating
microicide is kept added for 0.5 to 2.5 hours each time.

13, A water treatment method, according to claim 11, wherein the water-treating
microicide is added at a frequency of once per day to per month.

14. A water treatment method, according to claim 9, wherein the water-ireating
microicide is added during membrane separation.

15. A water treatment method, according to claim 9, wherein a reverse osmosis

meéembrane 1s used as the separation membrane,

16. A water treatment method, according to claim 9, which is used for producing
drinking water.
17. A water treatment method, according to claim 9, wherein seawater 1s used as

the liquid undergoing treatment.
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