SPECI FI CATION Title of Invention Conbined chlorine agent and

. production and use thereof Technical Field [0001] The present
invention relates to a conbined chlorine agent used suitably for a
slijre control agent of a reverse osnosis nenbrane (in the follow ng
sonetinmes called as "RO nenbrane”) and net hods of production and use
thereof. More specifically, the present invention relates to a

conbi ned chl ori ne agent havi ng SPEOIFI6nEEBhDMNAt i on of free chlorine
and a high concentration of conbined chlorine, to a nethod of
efficient production thereof and a nmethod of chlorine treatnent using
the conmbimed cblorine.agent. Technical Background [0002] Si nce
a RO ne high rejection rate of solute, clear perneate
obtai ned by a RO nenbrane treatnment has a superior water quality and
can be reused effectively for a variety of purposes. If, however,

wat er to be trdéamsdivedtcdilnsiremtgan hantlsp suthctisnsaspansrethsot olds
and organi ¢ substances which foul the RO nenbrane, there is a problem
wherein the RO nenbrane is contam nated by these contam nants causing
decl i nes fl: ejection rate as the treatnent lasts. [00031

I n wat er Chll(pé}(a}'ﬂ'i%l&ng a RO nenbrane, a nethod continuing a stable
operation by averting obstruction such as decline of flux and

i ncrease of operational pressure in a RO nenbrane apparatus is

per f or med0®Y Iddopti ng pretreat ment (incl udi ng coagul ati on,

solid-liquid segparation and acti.ve carbon treatnent o.clarify feed
water 1o the RO TbPAREE VMK T 20PRde ot BrOvBal IO hG A<t he
RO menbr n t al i tr t i Cl Yo r
fo The RO mambr e D B g et s Chr e
ruled i n dkHUEHOR2,(i0rthSi fb11Derisigt yohredé osSBh)leduhed RO ASHYDLD4:89)

and the pretreatnent is carried out wherein FI _or_SDI falls in_ a

pr edet er b gELe@s of Nioaictioprangdisentlerant. orMope Heewhically,-the
or lower._ [00041. . In cooling water,cirgul.ation syste a_part
of wat or TAFARO atmeoniHeR Cab iy et arohbEh o Blesd e Eh S e B e
i's cool edoiy @1fRAtrAGidPVES frivberBRyrigentLa Nant S;18 Usdh & S4ipendse
sol ids and organi c substances are condensed. Further, to the cooling
wat er, baotebime ¢ abhdornigesitione riethhed bérefficxefit produtérorstideraridand a
slimes forned in the cooling tower m x by_exfoliating, so.that
sterilizdppbhofg gmk%n%&ﬁ@%medgcaﬁ&g ﬁ@@e%%lahﬂgne%' Heloring AEqmt-
contam nants such as suspended solids and organi c substances have
been renobved, bacteria contained in the water to be treated
proliferaainnchhd sckdanen® RO nenbrane to decrease flux of
perneate, sterilization of water to be treated is perfornmed by adding
a sterilizer to prevent fouling of nmenbrane by proliferation of
bacteri a. bﬁ% 51 As a sterilizer for general water systens, a
free chIJpl agent such as chlorine and sodi um hypochlorite is

wi dely used whi , i.di,ZI 39&&{. i Qr.at i

menbrane and 5§%f§%£§§?I%??P@%ﬁ%%&Qb%%n%? er tbegﬁﬁghggﬁg%fﬁﬁgﬂhtgp
effect, RAtent pPosivmpat obtadRe H0bylA3ROA) mpimobesas tosamhean dfas a
chl oram ne by adding amoniumion after sterilization by a free

chl or i ne SAYEETLOT MowkALed 1abdy ete d Decu herite usedoetfeabrvedy doragsgariety of

2DDI1 2 0SS, Ly B8 OGhEE, SOTAE R AT R B L
(IP2006- 2033L08)s dASNES] o Bds R AUNLF A1 AU ¢l 0o TRARERTBul the RO

separation which conprises a conbi ned chl orine agent conprising an

oxi di zi ngnagantaasddear chl ar ipwided) awshdfeam ¢heopOund e nbatemd 1s
docunent 2 al so teaches that free chlorine is contained in specific
ratio to GoRdazpRatecoRyi heeise mosttiareingjeti caydensi deoinas st tlypand

treated, 1%5"9{:519%%:}%95? tih% %ecaq;rrrlghgtlhggs.si mlar to equilibrium In
[0003]




I n Patent docunent '3, copper concentration is restricted because
effect of elimnation of sterilizing agent by addition of reducing
agent is insufficient. It is suggested that elimnation of free
chlorine after sterilization by free chlorine agent is necessary.
[ 0008] Since, as above, a RO nenbrane, especially a RO

menbr ane conposed of hi gh nol ecul ar wei ght nmenbrane having a
ni t r ogen- cont ailmi rﬁgage.‘ouplg&meaﬂi polipgni de FdAd raemtimhiiies reequiatddd o
be used in a.water sys cont ai n| ng no free chI or;bﬁgleﬂrem dual

chl ori ne ORGIRHIBE e £ PRFN AP Be P et BT RS P CiiPpn sgich as
chl orine bet o y a , uev

feed wat ecf&?gg%ug% {Ig{gs%% E%'gﬁ;?(r%gr adr?goig%{%ﬁt?@g&éll a% %S}éth o‘r%;hneaI gg’)
been remueehbdndreapparathe figr mpd-fasnidie byead d@mtinlgash se tre a¢atkset
deterioration of menbrane performance. In order to avert these

pr obl ens, (mac]wimgq@aagml@ﬁ% a@;bdrhagudh@e\nat atipat émd dodinematdogan

be added fre chI oncentrat,io 0 ThIS
et hod wdweaBmend, E' R B RASE R R o P RO i ol Bhe o et i

| S prepargdQngd Eﬁe%@ﬁ% fo1D8s adadh H@%‘\é%lme ta*}?d gaS@oﬁe{lﬁta%lgh
conbi ned chl ori ne agent prepared In a factory Is adde after storage
and t r angpentatdng ffog etnlesg, shetfesd watéotdbehdi ROt ackrhbr anéraqepal atus
chlorine concentration of 0.1 mL or Iomeé there occurs a prob

t hat conﬁﬁn@dalr}hafzﬁd by @ Sealing rdeve) Fddnneled: ani dhS Ha36REs crlmﬁlﬂ»fb

S rn pddt TP ER SR AR ARSI 40, 40% ke PrfaBG TR Y

and a hi %1@9@@%1{ athereief mogbi 9ed ehligrine: pDreld@rtelTﬁlqh@ﬁcablue or
Docunent [Patent Document] [0009] Patent docunent 1: JP HO1-104310A

Pat ent ddoumantﬁ’oﬁ 1n3P2006; 2635164 IPhtesinedod untmr BrwdiP HO9- 57067A
Summary \jentl on [Subject to be solved by Invention] [0010]
An obj ect (9r04t he present invention is to provide, in order to solve

the above Pri of:ProRlIell. 3 SPCb! e ANLALL NeyRGEL NAVLAG,2 O, cor

concentration o free ChRl orrné an cen conbi ne

chl ori ne gshgy@bitesomhgiedoo0F iigt€ONCRIA 3t WbIPhgVAtREa £ D hRe is
hei ght ened when added to water systens at a | ow concentration of free

chl ori ne.coated Hara cbpéiatg 66 wehewdrasdnt cmmtﬁetmnentssmc@ ps ovisge raled
net hod for oduci,ng t he co ined chlorine a e

Mo har | SiglB ERa et TR R Il 'S be BitiRat ity the
chlorine 44 ?%Mte‘f“@% t& Qidbéhgj ecfsh%écf}é/ Ha%‘?oﬁ%ﬁ%‘f{‘&n outel side

concentration.” Means to solve su present

i nventi omedrdimes forntdé ihothewondictbiwadnakl byiaeodgerihg, et tlog
of production thereof and nethod of chlorine treatnent; (1) A
conbi ned StRFYiraEcagéat omsi §9nﬁlgolobeaﬂrrmﬁ1@@@§sagém whped, even if

| . kal f k h d f
oo SRS M AL B O e do Aop B g o gt $RBHE AR S

of the 0>‘Héj\!rez'b’@z%ﬁ%ﬁ:tomﬁegacé&hﬁhé&‘iﬁa{]%et&lﬁhﬁlé%i@f‘904)%' grdStdd
the range from O. 45°to 0.6 by C N (nole ratio),

conposi t ipolifatrade obnt hheoxudfsmmgafa@@ﬂn@anbdana el d)ea:msteo fahkabf

isin the range fromO0.3 tg 0.4 by Cl / alkali netal (nole ratio
and pel’fr%ét%hwéfe}HéZ%@ﬁ@emfr &taf@ﬁ TR PRe thekhsisagetorye R3by

wei ght Oradc?‘éﬂeé Ogtetl?h%!%l qzlalﬁ) é%%tc}?&fﬁﬂ%r@f lrnoer}nbl ane by proliferation
of bacteria.
[0005]
As a sterilizer for general water systems, a free chlorine
agent such as chlorine and sodium hypochlorite is widely used

which causes, as an oxidizing agent, deterioration of RO memhbrane



(2) The conbi ned chl orine agent according to the above (1), wherein
. the conbined chlorine agent is used for slinme control agent of a
reverse osnosi s nenbrane. (3) A nmethod of producing the
conbi ned chl ori ne agent according to the above (1) or (2), conprising
addi ng sulfam c acid to an aqueous solution of alkali consisting of
al kali metal hydroxide to dissolve, addi ng oxi di zi ng agent
based on aohl ceichimg of teficobnay.nednsutdeante eaciedoxidikkag e fieptedtistent
m xture, and 1 X] finally obtaiped agueou i xture t
form an’ uesmensol (PaHbdgenas o plosPest Riin flaront shl siaioes by
t he conbi j : a AL Ng.:§4 epd i
agueous so utnfggh%}?]%gﬁlgg’?ﬂb ag?%ﬁ\/\%{%;h%g;t?@%?ﬁg% EIGQ C%&%&%ygggﬁg
wei ght. However( PatAntedbodmaiichldodngot rdéatiozet appbirptiai ng water
addi ng the conbined_chl orine agent according to the above (1) to_a
wat er sysdvehe dgeahed dordainhhgrdond agoicent iatdetilsier ingggnceorwhen
| ower . g) A nethod of chlorine treatnent, conprising

addi ng tl‘?en%(brﬂ}: 8dPRR1%ri ne agent according to the above (1) to a
feed wat gpogygtemto a reverse osnosis nenbrane so that free chlorine
concentration'is 0.1 ng/L or lower. [0012] According to the
present invent iRaterftr edochiheritne2 dJPAQE 268500 Ak, tenché¢ot al slime
chl orine concentration are given in JI'S K 0400-33-10: 1999 and .
measur ed ANCeD @gieddnt Falt | FreBPIEPO nEeRBYAtIPIMgWhich comprises a

N, N-di et hyl er 1. 4; phgnyl enedi am ne. Free chlorine;is ru chl orine
est di ng AR RIAPHER Gt TEl SomRbRinE b LR ek P e g £ P
di ssol ve¢ahk-pid ngndCoibiapd ngid Qédzﬁﬁo'u%c{._U' efa sn €l gEh e €S2 dhgh
in a formof chloram ne or organic chloram ne which is nmeasured by

t he DPD retlcbd sbiltatefeleuclelb finemstdvar taiee dchl epecidic Tatal tehherdbmevd s

ruled as chlorine in forns of fr hl ori ne and/ or, conbi ned chl.or.i ne.
[ 00131 comBine € GRIPREE AECaHS ﬁggﬁéeh‘%tq Faherabehe freataf 2R thte

combi ned yghl arine,  Ihe. GoabL “s%%ﬁ'a‘roﬁ %gnxg%%&uﬁf.cogﬂ‘ B9340 hNEhtain
present ifAvention I's an aqueous agent c ri'sing al kal 1" consi'sting of
al kal i medtabiliydi®@xiffiest, Slf aBoeecacd:binnd axXliodige Ncagent tbabedi oy
chlorine. In the conbined chlorine agent of the present invention,

t he conpdsi ticomceattivatiom weewindireenthlagene ibabaigcoad ol Bré meates the

sul f am ¢ .aci in the eo agent.Ls Ln e range fromO0.45 to0.0.6,
et ar ol ofhastte o sBSIGC dhel b bRl shley Y Pesehinbe; BReh i it
£ th y o e

Spent i & BolicEidga BART L INARAR GRcCENRIAE dopBhitihbiglid e SEMa g

al kal i matbahl chdbeinatbnentngkibhes 201-060nagtnaetii¢ &st-onplast he
aqueous ent .is 2 %by weight or Iower of total chlorine
concent r di0&7Yi The aqueous solution agent is preferably of pH 13 or

nore and the c ositiion ratio flsulf m.c d')dto | kali in th
aqueous sol uti %%a?ﬁe 1% AR R F%ﬁéﬁ@?o%%g. SH%e&n%?ainBy eﬁlpfmaaﬁ&glar
netal (nMpe raehMradbecal@ysdd 4f NPl &Ry CHiIGBROMAS IR difte

ratio of Cl2 nole nunber of the oxidizing agent neasured according to
JI'S K 04002 33rdl @: 19899 gea - pwh &2 mimige g r of p sul dlamiscp alyi adn coerpose chraim M
The above N/ al kalj rretgl (mol e ratici) corresponds to the ratio of
the abovdsndiasihtintkamagesyl bunifeeacichlosing dehamsantong almam b

formed byseg)ldh%h:ﬁorq?etf?ilcigx %)gc%eas[%g%‘é%ion. rate agﬁlge%Gii?ég%tggig pim

t he conbin orine agent s am do uric aclrd represen

RIRZNSBHidportant toMigigobnt B OR2mAent £n8a¢he 41REnkY h 0garddemligiaup
havi ng carbon nunber of 1-6 independently. Preferable sulfamc acid

i s the omehenenhafreavchéosiae s wht clontaingd. ddhot ehsmchatenwdocement
N- net hyl i id,_ N Ndinmethyl sulfamc id, henyl sul fanjc
et d, and SOPoR oD o574k b ORire e o Hay G issBhER et s ASriA R
of free agdd, (113, PAVASE )L Lrrrel! LRIMALGeSHEEN RS A Kaldn BEAinS@lide the

sterilizing agent by adding reducing agent such as sodium bisulfite.



Al kal i for conposing a conbined chlorine agent consists of alkali

. metal hydroxi de such as sodi um hydroxi de and potassi um hydr oxi de. An
oxi di zi ng agent based on chlorine includes hypochl orous acid,

chl orous acid and water soluble salt thereof such as al kali netal
salt thereof. These are preferably of no content of sodium chloride.
By controlling sodiumchloride content in the aqueous agent at 50,000
mg/ L or |lowdtgteptedppietiitod, oforgaiit coscpnevaetivedisandsstiabeditecaoisea
hal ogenat ed oxi di zi.ng agent bgcones.increased. [0016]. . The .
conbi ned ‘”cfg%tr iogeééafb‘ﬁ’tagﬂil%np‘? &&%‘ﬂ%&lé’a %S&%&Ymﬁé%]émﬂs&ff %?#%C]é’cﬁ d
i s added -agL : i OR. O j NSkt Qg kal i {
hydr oxi de&%oﬁgilgsgﬁgg?ﬁté%e%'anTgx{Sdi%z‘%% Sgggn?h%tatsggnginn%ﬁlégr iorfgﬁlezel
added to dHlerdbd aiftes ssettifl taritgoadh @ fre@ichabiiragueous g xésdargnd the

finally obtained agueous mxture is mxed to form an aqueous
sol ution [8§&%!. The aqueous solution of alkali preferably contains 50

- 65 % by weight. of water. Alkalj consjsts of alkali ne hydr,oxi de
Such as Yot umTaPoRERD AR bt BsOAIPRYRPokP BECHILE B AR ane
sol ubi | i tanriphene § he, Aaug b 01 Of o i o) BEdh G Or e, pgent

has forne .ﬁi\?ooein ° %q%uls@a&n%c acli d rra;%}%eng%de o a fornl10 &
sul f amat enitsgbh ecaautlsfiaimie gimaljudeschodunpsiydmidee, apdt agamid is
sul famat e, and anmmoni um sul famat e whi ch are sol ubl e when the agueous
sol uti on MsfauiEedcienbrnese ¢ Arot i Wa tery&xe tems co B et R gSupf Ekecchlbrane s

dded in grder th | f ani ¢_achd ion i -
ol ut i on "Sgaeebegtntine st b EERETEL BT &t el Shbiine Vpilized
sul fari ¢ aoiidl 4 QHhB-addegsds: NEbes Abkyplfin ATRUA ROSHRbrape. 1,

conposition ratio of sulfamc acid to alkali is in the range fromO0.5
to 0.7 byhdwevatkahie rfetdl wWadre isatuppli&ll f@nk cR4i themabhrbecaddber

in a formof po r. of aqueouys solution of sulfam ¢ _acid or

sul f amat &esiduphedagne o Doy éiﬁﬁ%‘ié’,edanﬁl}ﬁ?_te%fwlji&%ﬂ oxed as the
contai ”e‘{r}eﬂtﬁl%z{tai@ét% L3 Caadscu'daettggicﬁ%t%l‘éaéf g%zﬂb&'&%e‘:ﬁ%?f&i%ﬁﬁcéf‘
aqueous solutiron, anpbunt of water contal hed In e aqueous sol'ution

i s added Ias otdic@r td Na¥dwe aHAEOUSrSPldthk0m Qondbkadd . cHIBR18d agent as

Oxi di zi ng _agent based on chlorine is preferably hypochlorous acid or
hypochl orsltieevnhiishPiegepteflecabisntiddedans ban ust sol Dieieorshlaviney

avai l abl e chlorine (C12). concentration of,.5 - 20 %Db ight, . .
o1 of er abl P IEG LB, B Qo Bk OTAAT ¢ ve ThRBIRELPC GRPd B4 A Saldin
based on hl 9£éé‘§hh§ tﬁ%cdoqﬁﬂiﬁé'g%ﬁl‘iS{-ir{é“Q eﬁ?@'{;ﬂ%g;a J%'doé%’%ﬁe spot to
concentration 1 n the aqueous sol ution agent becones the above
concent r did enldasd.avaidwabler,chh ofHdeacelehacancmhatié duhlaniné hagent

conposition ratio of oxidizing agent based on chlorine to sulfamc
conpound WePATed N ensicdorEtis A)d et onlis rt Heragsoved tannep onhetieny o

conbi ned ,chl ori pe agent pf aqueoys, sol utio ent superior .in

Feacti vi tyie SPakisel £, tonBRTHGEd e Bctine aliidgs Giitdn gmtien of 01
produced ;871 il BAFLY, YA NOUECH P PYoBI¥mER AL EHRARQr ERER19H8T (total
Here, oxidizing agent based on chlorine is preferably added and m xed
gr adual | ychlp@i®lconcentratienchbabomed bhwotd decagest scmer dragehbidhe
pr esent ir}enti on as produced above is_used by adding to water system
for chlord ft-re*é?ﬁ%h‘i’ inglye tHheaint 1had fLow anddoghroep mdiderc shdpiiicon

and high ¢ i ne or i c i-on, 0.t hat ;conbi ne hl or,i
concentr a%%oergr? orl}gvmlg{bleré s&??e%gﬁgg%ﬁ%gghg%age‘% %}élglb%gngggdéad }51%21
be hei ghtere@ey¥etioMen cadediethad cAlbpmd ree chl orine concentration.
Since chlorine in the conbined chlorine agent is in a form deci ded by
equi li brium between free chlorine and conbi ned chlorine (total
chlorine), .t +s res d that, even in case of |low free chlorine
concent r 3t 184, i stored in a form of conbi ned
chlorine is released gradually to give an effect by a chlorine agent

[Patent Document]



agent having a | ow-concentration of free chlorine and a high
concentration of conbined chlorine can be obtained, whereby conbi ned
chl orine concentration can be hei ghtened even if added at a | ow free

chl ori ne concentrati on. According to the nethod for producing
t he conbi ned chl ori ne agent of the present invention, such conbi ned
chl ori ne agent can be produced efficiently. According to the

met hod of[0OWIri ne treatnent of the present invention, chlorine

treat ment under, condition of a.|o C ' concentration can be
per f or med by a&&ﬁﬁﬁﬂi%%p%ﬁﬁvg3Ebn%ﬁ%iﬁgﬁﬁﬂ%£$L@gagent. In the case

t hat the conbi | @r i egt | . hme control agent of
RO nenbr ane, s%ﬁoﬁ%%%ﬁleﬁg %erf%yn(zggvéﬁ%ﬁdtmdamge of RO nenbrane
wher eby RO nmenipraneett deah imiit 8an Jie @95 B DAt efficiently.

Descri ption of Draw ngs [00231 Fig. 1 is a graph show ng
correlation between /N (nmol ratio) and free chlorine concentration
in Exanples_1 - 3 Conpar ative Exanples 1 - 3. Fig. 2is a
gr aph shmgﬁ%ﬁ%erneate and pressure drop in Exanple 4.
Fig. 3 is a graph showing variation of salt rejection in Exanple 4.
Fig. 4 is a graph showi ng variation of perneate and pressure drop in
Conpar at i[Beitgeatmbeb@solved by Fhgenbiord a graph showi ng variation of
salt rej ﬁctio in Conparative Exanple 9. Fig. 6 is a graph show ng
variatio OQﬂ(ﬁerneate and pressure drop in Conparative Exanple 10.

Fig. 7 is a graph show riation,qof salt rejection in Conparatiyve
Ecanmple 10 (easbdiient S ihoSkerBiradst 36 b gy, BYRERY ¥
present igpIeBtIHN absveXptidrNeb N nvay QfmBXABR! @soanse GRar BhvYeg a
Exanpl es wherein % denotes "% by wei ght" and part denotes "part by

wei ght " dnkesmrepedirhiion nadil date onhlerigievemd [Exangt esin¢0a%s]tion of

[ Exanpl es 1-31: .To pure ter in . amunt shown for each Exanple
in Tabl ef:f,mgmﬁ%n?hwrlaﬁi i GERD ¥ e i ge i§ilépwl,et%we§mrfaéh% 0
acid (po - sulfam i rei ., {n.t (o]

denot e e\égﬁf% %\%éls%gdﬁgggbgeﬁggsgh&gsaadr%é #é)ngvgao ?u%?ﬁ@eg%cguh%gr%tlg“f n

amount sheweehafaerah dxa¥pke chiodialdl.e A neshaddssiele® df SEloéVBresent
wher eby conbi ned chlorine agent of aqueous solution agent of each
Exanpl e viageprtoeinces. tCharectder iat inedhofdr dorcipirediusengonbentcoabhiored

and total ,chl ori ne concent.rat i of t,he,ohtai ned aqueo ol ution
2gent . whHRO Hisin S8 Mgl GLA e EIY- Tapfost ¥ ey, RBGAL( & ot LpreRent
(ol /L) ggﬂre%‘t%ha S Yide lekhoWRlg. EHPCWQn%S é:\éééb'ﬁe%chmder

cal cul at as specific gravity of the solution is
condition of a low free chlorine concentration.

Means to solve subject

[0011]

The present invention consists in the following combined
chlorine agent, method of production thereof and method of
chlorine treatment;

(1) A combined chlorine agent consisting of an aqueous agent
which comprises alkali consisting of alkali metal hydroxide,
sulfamic acid, and oxidizing agent based on chlorine,

wherein the composition ratio of the oxidizing agent based



[0026] [ Table 1] ‘Exanple 1 Exanple 2 Exanple 3 Main conponent Conb.
.C agent Conb. C agent Conb. Cl agent Pure water (part) 15.5 13.2
8.6 48% NaOH (part) 19.5 20.8 23.4

on chlorine to the sulfamic acid is in the range from 0.45 to 0.6 by
Cl / N (mole ratio),

the composition ratio of the oxidizing agent based on
chlorine to alkali is in the range from 0.3 to 0.4 by Cl/ alkali metal
(mole ratio), and

free chlorine concentration in the aqueous agent is 2 % by
welight or Jower of total chlorine concentration.

(2) The combined chlorine agent according to the above (1),
wherein the combined chlorine agent is used for slime control agent
of a reverse osmosis membrane.

(3) A method of producing the combined chlorine agent
according to the above (1) or (2), comprising

adding sulfamic acid to an aqueous solution of alkali
consisting of alkali metal hydroxide to dissolve,

adding oxidizing agent based on chlorine to the obtained
sulfamic acid - alkali aqueous mixture, and

mixing the finally obtained aqueous mixture to form an
aqueous solution agent.

(4) The method of producing the combined chlorine agent
according to the above (3), wherein the aqueous solution of alkali
has a water content of 50 - 65 % by weight.

(5) A method of chlorine treatment, comprising

adding the combined chlorine agent according to the above
(1) to a water system so that free chlorine concentration is 0.1 ﬁlg/L
or lower.

(6) A method of chlorine treatment, comprising

adding the combined chlorine agent according to the above
(1) to a feed water system to a reverse osmosis membrane so that
free chlorine concentration is 0.1 mg/L or lower.

[0012]



Sulfamc acid (part) 15.0 16.0 18.0 129% C12) NaClO (part) 50.0 50.0
.50.0 Total (part) 100 100 100 NaOH(Na nol /L) 3.043 3.246 3.651
N(nol /L) 2.009 2.143 2.411 Available d (nol/L) 1.099

According to the present invention, free chlorine, combined
chlorine, and total chlorine concentration are given in JIS K
0400-33-10:1999 and measured as Clz concentration by DPD
method using N,N-diethyle-1,4-phenylenediamine. Free chlorine
i1s ruled as chlorine residing in a form of hypochlorous acid,
hypochlorite ion or dissolved chlorine. Combined chlorine is ruled
as chlorine residing in a form of chloramine or organic chloramine
which is measured by the DPD method but excluded from the free
chlorine. Total chlorine is ruled as chlorine in forms of free
chlorine and/or combined chlorine.

[0013]

A combined chlorine agent is an agent forming the above
combined chlorine. The combined chlorine agent according to the
present invention is an aqgueous agent comprising alkali consisting
of alkali metal hydroxide, sulfamic acid, and oxidizing agent based
on chlorine. In the combined chlorine agent of the present
invention, the composition ratio of the oxidizing agent based on
chlorine to the sulfamic acid in the aqueous agent is in the range
from 0.45 to 0.6, preferably 0.45 - 0.55 by Cl / N (mole ratio), the
composition ratio of the oxidizing agent based on chlorine to alkali
in the aqueous agent is in the range from 0.3 to 0.4, preferably 0.30

0.36 by Cl / alkali metal (mole ratio), and free chlorine
concentration in the aqueous agent is 2 % by weight or lower of
total chlorine concentration. The aqueous solution agent is
preferably of pH 13 or more and the composition ratio of sulfamic
acid to alkali in the agqueous solution agent is in the range from 0.5
to 0.7 by N / alkali metal (mole ratio). The above Cl / N (mole
ratio) corresponds to the ratio of Clz mole number of the oxidizing
agent measured according to JIS K 0400-33-10:1999 to mole

number of sulfamic acid composed of N. The above N / alkali



1.099 1.099 NV Na(nmol ratio) 0.66 0.66 0.66 Cl/N(npl ratio) 0.55 0.51
.0.46 C/Na(nol ratio) 0.36 0.34 0.30 pH (when prepared) pH>13 pH>13
pH>13 Free C (when prepared) (ng/L) <1000 <1000 <1000

metal (mole ratio) corresponds to the ratio of the above mole
number of sulfamic acid to mole number of alkali metal formed by
alkali metal hydroxide.

[0014]

Sulfamic acid to form the combined chlorine agent is
amidosulfuric acid represented by

RIR2NSO3H----- [1]

wherein R!,R% denote each H or hydrocarbon group having
carbon number of 1-6 independently. Preferable sulfamic acid is
the one in narrow sense in which R!,R? denote each H, while
N-methyl sulfamic acid, N,N-dimethyl sulfamic acid, N-phenyl
sulfamic acid, and so on may be used. Sulfamic acid may be used
in the state of free acid (in powder) or sulfamate such as alkali
metal salt including sodium salt and potassium salt.

[0015]

Alkali for composing a combined chlorine agent consists of
alkali metal hydroxide such as sodium hydroxide and potassium
hydroxide. An oxidizing agent based on chlorine includes
hypochlorous acid, chlorous acid and water soluble salt thereof
such as alkali metal salt thereof. These are preferably of no
content of sodium chloride. By controlling sodium chloride
content in the aqueous agent at 50,000 mg/L or lower, precipitation
of salt is prevented and stability of a halogenated oxidizing agent
becomes increased.

[0016]

The combined chlorine agent is produced by a method
wherein sulfamic acid is added to an aqueous solution of alkali
consisting of alkali metal hydroxide to dissolve, then an oxidizing
agent based on chlorine i1s added to the obtained sulfamic acid -

alkali aqueous mixture, and the finally obtained aqueous mixture



Total C (when prepared) (% 6.9 6.9 6.9 Appearance (when prepared)

. Good Good Good pH(after 7 days storage at 40C) pH>13 pH>13 pH>13 Free
Cl (after 7 days storage at 40C) (ng/L) 930 920 940 Total d (after 7
days storage at 400C) (% 6.9 6.9 6.9 Appearance (after 7 days storage
at 400

1s mixed to form an aqueous solution agent. The aqueous solution
of alkali preferably contains 50 - 65 % by weight of water. Alkali
consists of alkali metal hydroxide such as sodium hydroxide and
potassium hydroxide which maintains solubility when the agqueous
gsolution of the combined chlorine agent has formed.

[0017]

Sulfamic acid may be added in a form of sulfamate. TUsable
sulfamate includes sodium sulfamate, potassium sulfamate, and
ammonium sulfamate which are soluble when the aqueous solution
of the combined chlorine agent has formed. Sulfamic acid is added
in order that sulfamic acid concentration in the aqueous solution
agent becomes to be the above concentration. Amount of sulfamic
acid to be added is preferably the amount wherein composition
ratio of sulfamic acid to alkali is in the range from 0.5 to 0.7 by N/
alkali metal {mole ratio). Sulfamic acid may be added in a form of
powder or agueous solution of sulfamic acid or sulfamate. In the
case using sulfamate, amount of alkali metal contained in
sulfamate is calculated as alkali. In the case using an aqueous
solution, amount of water contained in the aqueous solution is
added as water in the agueous solution of alkali.

[0018]

Oxidizing agent based on chlorine is preferably
hypochlorous acid or hypochlorite which is preferably added as an
agueous solution having available chlorine (Cls) concentration of 5
- 20 % by weight, preferably 10 - 15 % by weight. Additive amount
of oxidizing agent based on chlorine is decided in order that
combined chlorine concentration in the aqueous solution agent
becomes the above concentration as available chlorine (Cls)
concentration, and that composition ratio of oxidizing agent based

on chlorine to sulfamic compound by C1/ N (mole ratio) becomes the



Gobd Good Cood Appearance (after 7 days storage at -5C) Good Good
. Good [00271 [Conparative Exanples 1-31: Exanpl es 1-3 were
pursued except that conposition of each conponent was changed as
described in Table 2. Results of Conparative Exanples 1-3 ware shown
in Table 2. In Conparative Exanple 1, two parts of benzotriazole ware
added as anot her conponent to sumtotal anount of 100 parts which was
shown wi tthove imtiDalwlee by 60281 bifigdishdorine @grpt EHxaupeeud schnpon
Bxanpl e %g?n@éu%é%%l ?nsreactivity, stability, handling and scentlessness
of chlorine is produced efficiently without foaming and emittfing
chlorine odor. Here, oxidizing agent based on chlorine 1is
preferably added and mixed gradually.
[0019]

The combined chlorine agent according to the present
invention as produced above is used by adding to water system for
chlorine treatment. The agent has low free chlorine concentration
and high combined chlorine concentration, so that combined
chlorine concentration of water system to which the agent has been
added can be heightened even when added at a low free chlorine
concentration. Since chlorine in the combined chlorine agent is in
a form decided by equilibrium between free chlorine and combined
chlorine (total chlorine), it is presumed that, even in case of low
free chlorine concentration, chlorine latently stored in a form of
combined chlorine is released gradually to give an effect by a
chlorine agent such as sterilization. Therefore, the water system
added with the combined chlorine agent 1is laid in a
sterilization-active state so that slime forming is prevented. The
combined chlorine agent can be added to water system at a free
chlorine concentration of 0.1 mg/L or lower to perform chlorine
treatment. In this case, total chlorine concentration may bhe 1 - 50
mg/L.

[0020]

The combined chlorine agent according to the present
invention is suitably used for slime control agent for RO membrane.
RO membrane is a permeation membrane to separate and remove

solutes such as salts, organic matters and so on from water to be

treated by reverse osmosis. RO membranes generally used for

10



Mai n conponent Conb. C agent Conb. C agent Conb. C agent Pure
.water (part) 6.7 12.4 6.6 48% NaOH (part) 19.3 15.6 18.9 Sulfam c
acid (part) 12.0 12.0 14.5 129% Cl2) NaCl O (part) 60.0 60.0

reverse osmosis membrane treatment are proper object of the
present invention. For the material of the RO membrane, the
present invention 1s especially effective to a polymer membrane
having nitrogen-containing group, such as polyamide (especially
aromatic polyamide of low tolerance to chlorine), polyurea, and
polypiperazine amide, while other RO membranes based on such as
cellulose acetate may bhe applicable. The RO membrane may have
a structure of module such as spiral type, hollow fiber type, tubular
type, and flat membrane type.

[0021]

The objective water to be treated by RO membrane
treatment according to the present invention may be water to be
treated containing contaminative substances. Such water to be
treated 1s subjected to pretreatment for removing contaminative
substances under presence of free chlorine to cancel contaminative
power to RO membrane and to control free chlorine concentration
to be 0.1 mg/L or lower, whereby RO membrane treatment can be
performed efficiently while preventing contamination and
deterioration of RO membrane. In order to control the free
chlorine concentration of pretreated water being the above value, a
reducing agent may be added to the pretreated water. According
to the present invention, such water to be treated for RO membrane
is subjected to chlorine treatment by adding the combined chlorine
agent to control the free chlorine concentration to be 0.1 mg/L or
lower, whereby slime control of RO membrane can be performed.

Here, total chlorine concentration may be 1 — 50 mg/L.

[Effect of Invention]
[0022]

According to the present invention, a combined chlorine

11



60.0 Total (part) 100 *1 100 100 NaOH(Na nol /L) 3.012 2.434 2.949
.N(nol /L) 1.607 1.607 1.942 Available O (nol/L) 1.319 1.319 1.319

N/ Na( nol

ratio) 0.53 0.66 0.66 C/N(nol ratio)

agent having a low concentration of free chlorine and a high
concentration of combined chlorine can be obtained, whereby
combined chlorine concentration can be heightened even if added at
a low free chlorine concentration.

According to the method for producing the combined chlorine
agent of the present invention, such combined chlorine agent can
be produced efficiently.

According to the method of chlorine treatment of the present
invention, chlorine treatment under condition of a low free chlorine
concentration can be performed by adding the above combined
chlorine agent. In the case that the combined chlorine agent 1s
used for slime control agent of RO membrane, slime control is
performed without damage of RO membrane whereby RO

membrane treatment can be carried out efficiently.

Description of Drawings

[0023]

Fig. 1 is a graph showing correlation between CI/N (mol
ratio) and free chlorine concentration in Examples 1 - 3 and
Comparative Examples 1 - 3.

Fig. 2 is a graph showing variations of permeate and
pressure drop in Example 4.

Fig. 3 is a graph showing variation of salt rejection 1n
Example 4.

Fig. 4 is a graph showing variation of permeate and pressure
drop in Comparative Example 9.

Fig. 5 is a graph showing variation of salt rejection in
Comparative Example 9.

Fig. 6 1s a graph showing variation of permeate and pressure

12



0.82 0.82 0.68 A/ Na(nmol ratio) 0.44 0.54 0.45 pH (when prepared)

. pH>13 pH>13 pH>13 Free O (when prepared) (ng/L) 6000 6000 .2000 Tot al
G (when prepared) (Y9 7.7 7.7 7.7 Appearance (when prepared) Good
Good

drop in Comparative Example 10.
Fig. 7 is a graph showing variation of salt rejection in

Comparative Example 10.

[Embodiment of Invention]
[0024]

Below, the present invention 1is explained by way of
Examples and Comparative Examples wherein % denotes "% by
weight" and part denotes "part by weight" unless specific
indication 1s given.

[Examples]
[0025]
[Examples 1-3]:

To pure water in amount shown for each Example in Table 1,
sodium hydroxide was added to dissolve, then sulfamic acid
(powdery sulfamic acid wherein RI,R? in the above formula 1
denote each H) was added to dissolve, and then sodium
hypochlorite in amount shown for each Example in Table 1 was
added to dissolve whereby combined chlorine agent of agueous
solution agent of each Example was produced. Characteristics,
free chlorine concentration and total chlorine concentration of the
obtained aqueous solution agents ware shown in Table 1. In
Tables 1 - 4, NaOH (Na mol/L), N (mol/L) and available chlorine
{mol/L) ware shown as value each calculated as specific gravity of
the solution is 1.3.

[0026]

13



Gobd pE(after 7 days storage at 40 0C) pH>13 pH>13 pH>13 Free

_C(after 7 days storage at 400C) (ng/L) 8000 - - Total O (after 7
days storage at 4000 (% 7.1 - Appearance (after 7 days storage at
400C) Good Good Good Appearance (after 7 days storage at -50C) Good
Good

[Table 1]
Example 1 | Example 2 | Example 3
Comb. Cl | Comb. C1 | Comb. Cl

Main component

agent agent agent
Pure water (part) 15.5 13.2 8.6
48% NaOH (part) 19.5 20.8 23.4
Sulfamic acid (part) 15.0 16.0 18.0
12%(Cl2) NaClO (part) 50.0 50.0 50.0
Total (part) 100 100 100
NaOH(Na mol/L) 3.043 3.246 3.651
N(mol/L) 2.009 2.143 2.411
Available Cl(mol/L) 1.099 1.099 1.099
N/Na{mol ratio) 0.66 0.66 0.66
Cl/N{(mol ratio) 0.55 0.51 0.46
Cl/Na(mol ratio) 0.36 0.34 0.30
pH (when prepared) pH>13 pH>13 pH>13
Free Cl{when prepared) (mg/L) <1000 <1000 <1000
Total Cl(when prepared) (%) 6.9 6.9 6.9
Appearance (when prepared) Good Good Good
pH(after 7 days storage at 40°C) pH>13 pH>13 pH>13
Free Cl{after 7 days storage

930 920 940
at 40°C) (mg/L)
Total Cl(after 7 days storage

6.9 6.9 6.9
at 40 °C) (%)
Appearance

Good Good Good
(after 7 days storage at 40°C)
Appearance

Good Good Good
(after 7 days storage at -5°C)

14




Good [0029] [Conparative Exanples 4-61: Exanpl es 1-3 were

. pursued except that conposition of each conponent was changed as
described in Table 3, wherein sulfamc acid was not able to dissolve
into the aqueous solution of pure water added w th sodi um hydroxi de
(shown as "Deposit"). Results of Conparative Exanples 4-6 ware shown
in Table 3. [00301 [Table 31 Conp. Exanple 4 Conp. Exanple 5 Conp.
Exanpl e 6 [MB2F]conponent Conb. O agent Conb. O agent Conb. O agent

[Comparative Examples 1-31:

Examples 1-3 were pursued except that composition of each
component was changed as described in Table 2. Results of
Comparative Examples 1-3 ware shown in Table 2. In
Comparative Example 1, two parts of benzotriazole ware added as
another component to sum total amount of 100 parts which was
shown with *1 in Table 2.

[0028]

15



Pure water (part) 6.6 4.0 6.7 48% NaOH (part) 24.4 26.0 27.3 Sulfamc
.acid (part) 19.0 20.0 21.0 129% Cl12) NaClO (part) 50.0 50.0 45.0 Total

(part) 100 100 100 NaOH(Na nol /L) 3.808
[Table 2]
Comp. Comp. Comp.
Example 1 | Example 2 | Example 3
Main component Comb. Cl | Comb. C1 | Comb. Cl
agent agent agent
Pure water (part) 6.7 12.4 6.6
48% NaOH (part) 19.3 15.6 18.9
Sulfamic acid (part) 12.0 12.0 14.5
12%(Cls) NaClO (part) 60.0 60.0 60.0
Total (part) 100 *1 100 100
NaOH(Na mol/L) 3.012 2.434 2.949
N{mol/L) 1.607 1.607 1.942
Available Cl(mol/L) 1.319 1.319 1.319
N/Na(mol ratio) 0.53 0.66 0.66
Cl/N(mol ratio) 0.82 0.82 0.68
Cl/Na(mol ratio) 0.44 0.54 0.45
pH (when prepared) pH>13 pH>13 pH>13
Free Cl{when prepared) (mg/L) 6000 6000 12000
Total Cl(when prepared) (%) 7.7 7.7 7.7
Appearance (when prepared) Good Good Good
pH(after 7 days storage at 40 °C) pH>13 pH>13 pH>13
Free Cl(after 7 days storage
at 40 °C) (mg/L) 5000
Total Cl(after 7 days storage 71
at 40°C) (%)
Appearance
(after 7 days storage at 40 °C) Good Good Grood
Appearance
(after 7 days storage at -5 °C) Grood Good Good

16




4.057 4.260 N(nmol /L) 2.545 2.678 2.812 Available O (mol/L) 1.099
.1.099 0.989 NNa(nol ratio) 0.67 0.66 0.66 C/N(nmol ratio) 0.43 0.41
0.35 d/Na(mol ratio) 0.29 0.27 0.23

[0029]
[Comparative Examples 4-6]:

Examples 1-3 were pursued except that composition of each
component was changed as described in Table 3, wherein sulfamic
acid was not able to dissolve into the aqueous solution of pure
water added with sodium hydroxide (shown as "Deposit"). Results
of Comparative Examples 4-6 ware shown in Table 3.

[0030]
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pH (when prepared) -- - - Free O (when prepared) (ng/lL) Tot al

. O (when prepared) (%9 - - - Appearance(when prepared) Deposit Deposit
Deposit pH(after 7 days storage at 40 00Q Free O (after 7 days
storage at 40 0C) (ny/L)

[Table 3]

Comp. Comp. Comp.
Example 4 | Example 5 | Example 6
Comb. C1 | Comb. C1 | Comb. CI

Main component

agent agent agent
Pure water (part) 6.6 4.0 6.7
48% NaOH (part) 24.4 26.0 27.3
Sulfamic acid (part) 19.0 20.0 21.0
12%(Cl2) NaClO (part) 50.0 50.0 45.0
Total (part) 100 100 100
NaOH(Na mol/L) 3.808 4.057 4.260
N(mol/L) 2.545 2.678 2.812
Available Cl(mol/L) 1.099 1.099 0.989
N/Na(mol ratio) 0.67 0.66 0.66
CI/N(mol ratio) 0.43 0.41 0.35
Cl/Nafmol ratio) 0.29 0.27 0.23
pH (when prepared)
Free Cl{when prepared) (mg/L)
Total Cl{when prepared) (%)
Appearance(when prepared) Deposit Deposit Deposit

pH(after 7 days storage at 40 °C)

Free Cl{after 7 days storage
at 40 °C) (mg/L)

Total Cl(after 7 days storage
at 40°C) (%)

Appearance

(after 7 days storage at 40°C)

Appearance

(after 7 days storage at -5°C)

18



Total C (after 7 days storage at 40 0C)(% . . Appearance (after 7
. days storage at 40 0C) . . Appearance (after 7 days storage at -5
00 [ 0031] [Conparative Exanples 7-81: Exanpl es 1-3 were
pur sued except that conposition of each conponent was changed as
described in Table 4, wherein sulfamc acid was not able to dissolve
into the aqueous solution of pure water added w th sodi um hydroxi de.
Results dﬂOGdr}'par ative Exanples 7-8 ware shown in Table 4. [0032]

[Comparative Examples 7-8]:

Examples 1-3 were pursued except that composition of each
component was changed as described in Table 4, wherein sulfamic
acid was not able to dissolve into the aqueous solution of pure
water added with sodium hydroxide. Results of Comparative
Examples 7-8 ware shown in Table 4.

[0032]
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[ Table 41 Conp. Exanple 7 Conp. Exanple 8 Main conponent Conb. C
.agent Conb. C agent Pure water (part) 13.6 9.0 48% NaOH (part) 23.4
26.0 Sulfamc acid (part) 18.0 20.0 129 Cl12) NaCl O (part) 45.0

[Table 4]

Comp. Comp.

Example 7 | Example 8
Main component Comb. Comb.
Cl agent Cl agent

Pure water (part) 13.6 9.0
48% NaOH (part) 23.4 26.0
Sulfamic acid (part) 18.0 20.0
12%(Cls) NaClO (part) 45.0 45.0
Total (part) 100 100
NaOH(Na mol/L) 3.6561 4,087
N{(mol/L) 2.411 2.678
Available Cl(mol/L) 0.989 0.989
N/Na(mol ratio) 0.66 0.66
C1/N(mol ratio) 0.41 0.37
Cl/Na(mol ratio) 0.27 0.24
pH (when prepared)
Free Cl(when prepared) (mg/L)
Total Cl(when prepared) (%)
Appearance (when prepared) Deposit Deposit
pH(after 7 days storage at 40 °C)
Free Cl(after 7 days storage
at 40 °C) (mg/L)
Total Cl(after 7 days storage
at 40°C) (%)
Appearance(after 7 days storage
at 40 °C)
Appearance(after 7 days storage
at -5°C)

20




45.0 Total (part) 100 100 NaOH(Na nol /L) 3.651 4.057 N(mol/L) 2.411
.2.678 Available O (nol/L) 0.989 0.989 N Na(nol ratio) 0.66 0.66

d / N( ol

ratio) 0.41 0.37 d/Na(nol ratio) 0.27 0.24

[0033]

In Examples 1-3 and Comparative Examples 1-3, correlation
between Free chlorine concentration/Sulfamic acid (mol ratio),
namely CI/N (mol ratio) and Free chlorine concentration is shown
in Fig. 1, wherein free chlorine concentrations in Comparative
Examples 1-3 ware calculated so that the total chlorine
concentration ware 6.9 % as same as Examples 1-3.

[0034]

The above result shows that, in Examples 1-3, free chlorine
concentration in the aqueous agent is 1000 mg/L or lower which
falls in 2 % by weight or lower of total chlorine concentration and
that in Comparative Examples 1-3, free chlorine concentration in
the aqueous agent is higher than 1000 mg/L which is higher than
2 % by weight of total chlorine concentration. Although total
chlorine concentration in XExamples 1-3 is lower than in
Comparative KExamples 1-3, the difference of total chlorine
concentration is smaller than the difference of free chlorine
concentration. It is also shown that, in Comparative Examples
4-8, an agqueous agent can not be produced because deposit occurs.
[0035]

[Examples 4]:

Cooling water discharged from a cooling tower was added
with a combined chlorine agent and subjected to coagulation
treatment, filtration and active carbon treatment to obtain a
pretreated water having total chlorine concentration of 5 mg/L and
free chlorine concentration of 0.5 mg/L. The pretreated water was
added with 10% by weight of aqueous solution of sodium bisulfite
was added at sodium bisulfite concentration of 15 mg/L to reduce
total chlorine and free chlorine contained in the pretreated water

to zero whereby water to be treated was prepared. To this water
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pH (when prepared) - - Free O (when prepared) (ng/L) - - Total d (when
.prepared) (% - Appearance (when prepared) Deposit Deposit pH(after
7 days storage at 40 C) - Free O (after 7 days storage at 4000
(mg/L) . . Total O (after 7 days storage at 400C) (%

Appear ance(after 7 days storage at 40 O

to be treated, combined chlorine agent obtained in Example 2 was
added so that total chlorine concentration was 1.2 mg/L and free
chlorine concentration 0.05 mg/L. The water to be treated was
pressurized to 1.5 MPa by a pump and supplied to a concentrate
room of a RO membrane treatment apparatus to carry out RO
treatment. The RO membrane treatment apparatus was installed
with one of 4 inch spiral type RO membrane element of aromatic
polyamide ("ES 20 - D4" of Nitto Electric Industrial Co., Ltd) in a
vessel.

[0036]

During 3 month continuous operation under the above
condition, no deterioration of RO membrane, no increase of
pressure drop and no slime trouble occurred. In the period,
variations of permeate and pressure drop are shown in Fig. 2 and
variation of salt rejection is shown in Fig. 3 wherein it is affirmed
that there occurs no clogging by slime because there is no increase
of pressure drop and no decrease of flux since the start of the
operation. Further, it is also affirmed that there occurs no
deteriorate of water quality of produced water by adhesion of
contaminant to RO membrane or deterioration of RO membrane
because there occurs no decrease of salt rejection since the start of
the operation.

[0037]
[Comparative Examples 9]:

Examples 4 was pursued except that pretreated water to be
supplied to RO membrane was further added with a chlorine agent
so that total chlorine concentration was 13 mg/L and free chlorine
concentration 0.2 mg/L. In the period, variation of permeate and
pressure drop is shown in Fig. 4 and variation of salt rejection is

shown in Fig. 5 wherein it is recognized that there occurs
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. . Appearance(after 7 days storage at -5 O [ 00331 In

. Exanpl es 1-3 and Conparative Exanples 1-3, correlation between Free
chlorine concentration/Sulfamc acid (nol ratio), nanely /N (nol
rati o) and Free chlorine concentration is shown in Fig. 1, wherein
free chlorine concentrations in Conparative Exanples 1-3 ware

cal cul ated so that the total chlorine concentration ware 6.9 % as
sane as Belephieratiog of B¢3membrane.The above result shows that, in
Exanples[%-g,]free chl orine concentration in the agueous agent is
1000 ng/ L 8 § ower which falls in 2 % by weight or |ower of total
chlori ne [ganaeRLLald LT BN E@@Hd]ﬂ Conpar ative Exanples 1-3, free
chl orine concentration in P e aqueous agent is higher than 1000 ng/L
whi ch is higherEtdmpl2s% byasvpugbtiedf et@iml thht ahienwacondenid atéeoted
Al t hough total chlorine concentration in Exanples 1-3 is | ower _than
i n Conparidt Fiye PEeikpt B8 entawasHeo dpftledenwdbh of chbiminecagentnend that

concentratiqn. i mal lL.er than th ifference of free chlopine
concent r t1<gRe P8 BaFE S EREeh THarinf Eebfteat 08 Sl BTy veas
an aqueous; RYRBH CRAROOheREhPIRHUCER PREGUSEoH0G3R atforAMBr g leate
Cool i ng wat'er discharged froma with a conbined chlorine agent and
treat mrentandi breaswon éndp aerévehoanbom t Feat fendantio valriaiiona of salt

pretreated water having total_chlarine concentration of 5 ng/L and
free chl driRetiesndenih AW noi oF 19 h{;'lmemhét gﬁer%%swe\fdaggﬁt ere

added wit )% i.gh f e i f sodiumbisulfite was
added at Jsbocgfil?uén%? (f%%lsgi %fe?lélo}ﬁggn@lrigjtelsgéﬁl ofa%li nmg/L to reduce total

chlorine and free chlorine contained in the pretreated water to zero
whereby water to be treated was ﬁrepared. To this water to be
treated, loshistnesl Apipdi¢atdoage pbimgienddoihn Exanpl e 2 was added so
that total chlorine concentration was 1.2 ng/L and free chlorine
concentration 0.05 ng/L. The water to be treated was pressurized to
1.5 MPa oZdqunp and supplied to a concentrate room of a RO nenbrane
treat nent apparatus to carry out RO treatnent. The RO menbrane

treat ment apparkii¢ $rea@snk niatvanteen Wahbengppfied tahcdpbiabdteyierRR
nmenbrane el ement of aromatic pol yamde ("ES 20 - D4" of Nitto

El ectri c agritistusiedl fagoa, slim®) cpptrolvagent .off po3eEe osmosipynpmpnne
nmont h cont.i huou eration, under the above conditio n .
deteri or AOHE5E K HEer ShIOTIME Treatdaget geopras bl o of PaAdussion
slime traghleopceur eethhat Be Qﬁldlqgue V26 L deftS £f R MReal epidof,
pressure drop are shown in Fig. 2 and variation of salt rejection is
shown i n désipg.cidllwhereghod ¢f tkl@afihiertred thhatt fhesBnoe consrabof boggrng
by slime because there is no increase of pressure drop and no

decr ease GMPPisIGREEARRe start of the operation. Further, it is
also affirmed that there occurs no deteriorate of water quality of
produced wat er by adhesi on of contam nant to RO nenbrane or
deterioration of RO nmenbrane because there occurs no decrease of salt
rejection since the start of the operation. [0037] [Conparative
Exanpl es 9]:
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Exanpl es 4 was pursued except that pretreated water to be supplied to
RO nenbrane was further added with a chlorine agent so that total

chl orine concentration was 13 ng/L and free chlorine concentration
0.2 ng/L. In the period, variation of perneate and pressure drop is
shown in Fig. 4 and variation of salt rejection is showm in Fig. 5
wherein it is recogni zed that there occurs deterioration of RO
menbr ane.C1.AQA3RBE [ Conparative Exanples 101: Exanpl es 4 was

" pursued except that the water to be treated in the pretreatnment was
not added with a chlorine agent, and that pretreated water of free

hl ori trati f 0.0 l.ied to RO
Che.per od. vari-at | ofe CaM BEAEAPONTE BHARFE B Er 6 SRDARYGpue
Filg. 6 aflf’ge"r?trkv%{i'cﬁf‘% %‘%és f'a?kgﬁt b&ﬂsi‘s%n?&‘t%’ﬁ‘ I etZl?fg QLA b !

is recognized that t occurs decrease y sline rmation.
| ndustri alulﬁ@mlbmﬂomxni oikhéidingengenh Ha3@394n chlorindhe present
i nvention can be applied to a conmbi ned chlorine agent used for a
slinme control gesteis theweameostnnsi sakienbf dhe anulizded M?nbtbfeﬁed

hl ori t t t hod_of d th f
chi ori ne o GBI ERTRRCewIR A RER &l B8 SE B Sy nbER P LR
treat mentCf pIN $4ddTR &ARbY, oI of reverse osnosis rrenbrane CLAI I\/B

1. A conbined chlorine agent consisting of an aqueous agent which
conprises al kalthecomsnpbeitgonf mjtkcal pf mehal otxydt:mngieagsutfhasedamrd

and oxi di zi_ng. agent ed on | ori ne, wherei n 05|t|
rati o of WHETHE &P Al %@ihg%htl 0 gn fEaroPi fdorh 4t e élu’ieﬁgﬁi Bef %l
isinth (o] 45 to 0.6 by C / N (nole ratio), t he
ConMposi tf{g{n&%a ?%02’%8 e oxi di zing agent based on chlorine to al kali

is in the ranggréé WR1Brtné Gohcdnt¥atord ial Kabiad®idhs @EM (atd @%),by

and free chlorine concentration in the aqueous agent is 2 % by
wei ght  orwéimter oofloweradt totadr ¢ meorénacentaeattirehion. 2. The

conbi ned chl orine agent as clainmed in claim1, wherein the conbi ned
chlorine agent is used for slime control agent of a reverse osnosis

menbr ane. a| - ?'}i}f%g%ﬁtecprc‘h%ﬂﬂ@ éé&g%g@l:ﬁﬁ%%@'ﬂ g, Agent

as claimed in cl conpri sing ing sulfamc acidto

an aqueoughsebit the coimlbiked chtersiess Fogt 08 waeldafdr siehad chyehireixa glent o
di ssol ve, addi ng OXIdIZIng agent based on chlorine to the
obt ai ned Célﬂ frefeEsa@isgnosig R@mbagneous ni xture, and m Xi ng

the finally obtained ,a xture to form an,a sol uti on
agent e iR tor B E8Gei e e COROHad ATTHS AE RjeH
as cl ai nchahﬂe(al at r@lg&lmv\p%gez Ned R us solution of alkali has a
wat er content of 50 - 65 % by wei ght. 5A method of chlorine
treatnent, conmaddingg sulfamic acid to an aqueous solution of alkali
consisting of alkali metal hydroxide to dissolve,
adding oxidizing agent based on chlorine to the obtained
sulfamic acid - alkali aqueous mixture, and
mixing the finally obtained aqueous mixture to form an
aqueous solution agent.
4. The method of producing the combined chlorine agent
as claimed 1n claim 3, wherein the aqueous solution of alkali has a
water content of 50 - 65 % by weight.

5 A method of chlorine treatment, comprising

adding the combined chlorine agent as claimed in claim 1 to
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addi ng the conbined chlorine agent as claimed in claiml to a water

_systemso that free chlorine concentrationis 0.1 ng/L or lower. 6.A
nmet hod of chlorine treatnent, conprising addi ng t he conbi ned
chlorine agent as clainmed in claim1l to a feed water systemto a
reverse osnosis nenbrane so that free chlorine concentration is 0.1
ng/L or | ower.

a water system so that free chlorine concentration i1s 0.1 mg/L: or
lower.

6. A method of chlorine treatment, comprising

adding the combined chlorine agent as claimed in claim 1 to
a feed water system to a reverse osmosis membrane so that free

chlorine concentration is 0.1 mg/L or lower.
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