SPECI FI CATION Title of Invention Conbined chlorine agent and
production and use thereof Technical Field [00011 The present
invention relates to a conbined chlorine agent used suitably for a
slinme control agent of a reverse osnosis nmenbrane (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 orine agent havi ng gpkowrgencenbmnati on of free chlorine
and a high concentration of conbined chlorine, to a nmethod of
efficient production thereof and a nmethod of chlorine treatnent using
t he conbineg cEIorine_agent. Techni cal Background [ 00021 Si nce
a RO ne 180hji gh 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,
water to be trexda¢igent@iloeiceHam Nandsy SedhcAd nSHaHeAsedhsobbfls
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 Ef;fluxlﬁpdggejection rate as the treatnent lasts. [00031

I n wat er 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 med0lgy 1ddopti ng pretreatnent (includi ng coagul ati on,

solid-liquid separation and active carbon treatnent) to clarify feed
water to the hemresaat wivandian relagedeio pocpndvent ¢blaring agenhe

RO nenbrane and to.obtain a high treatment effjciency, the feed water
to the ROTRIDYHHEPIBpAPht s 1EMEy SORLTEH H5°BF FObI FnbeYRtRS, (PPPoie

led i _ . . . DAL89.
;ﬁdet h;np%gtﬁ}gejéat%n%ﬁ% n?t;he?g&r)%liogg&?ut%%ée}rqg%ns( g%%rdr %ll%?q?glni S | ﬁﬂgﬁ% P
predet er mmédnvthods of grawbrctidnrandsisantkerddt. or Mable bpeadamldy,-the

or |ower. [00041. . In cooling water circulation system_a part
of wat er REeggataireenlion cebtiafy tat erombanetoghlayanengeanhche virgirae

is cool eﬁ iwn & c%olti ng.towelg, 1,\/\/he(rzgg%r.conta ) nan#ls sugh as ts%%gende
sol i ds and "or AR AT AnTe T §F e CHOTIERS GBS Fhr PHEF, SoRCTHE Ahbor |
vater, baghghige $3UIHPG S toE vh OFHEd bPR filicke h f ggbawcﬁorﬁm@r@mand a
slimes forned in the cooling tower mx by exfoliating, so that
sterilizanethoflorf chiorenednendindreic osesg ndecessabyinesi cldlerievagdift.
contam nants such as suspended solids and organi c substances have

been renpved, bacteria contained in the water to be treated

prolifer % ? %ﬂgﬁ f RO nenbrane to decrease flux of

per neat e, deitlc }T% et ng ter to be treated is perfornmed by addi ng
a sterilizer to prevent fouling of nmenbrane by proliferation of
bacteria. [00051 As a sterilizer for general water systens, a
free chl dO0®&lagent such as chlorine and sodi um hypochlorite is

wi dely used whigch cau ,_as .an oxidi zi ent, deteriorati f RO
menbr ane  and GOBCEE FP TBFRHOIHEY OV P AL DAJRIER SeleLon Frar Alrplute,
effect, %@Eg?t g%?ﬁfﬂ%ét obtalRe H0 Yyl 043RN nﬁflﬁﬂ?ﬁﬁé ft?%érﬁh'e?ﬂ Has a
chl oram ne by ding anmonium i on-after sterilization by a free

chl ori ne sagentior Keakrey naPitiyesh d Reaubente usedbeffertivaiysfohas @ ariety of
application to water to be treated containing contam nant in detail,
for instait@osgfen HndiaiBaved wgpey.to begeeated contpapsmonfGdupetsy

(JP2006- 263510A) teaches,a sljnme_qgontrol. agent, for nmerbr

Separat S ThAGIP O b SO R oA hE HCoT et At Y aorprod heaRO
oxi di zi ngnagestad@sathad GBIl of i e 1ARG awitd fARl GHEOMPOUNd e nblsd £ is
docunent 2 al so teaches that free chlorine is contained in specific
rati o to dolmgaabovetecbmtyi hbdse hicortianeimaetd caddedgi décinatesf fluband

treated, and that there iis a correlation simlar to equilibrium In
rejection rate as the treatment lasts.

[0003]



In Patent docunment 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] . Si nce, as above, a RO nenbrane, especially a RO
menbr ane conposed of hi gh nol ecul ar wei ght nmenbrane having a

ni trogen-cont aifpl NG gEPURrSHEkeds ARivgM sl Tand REABhAS rLAmd@bd O
be used in a water system containing no free chlorine, residual

chl ori ne comguhdibg nmemvuble f operatibeedwed eertsher iobiszedctionh saich as
chl ori neéflg«int be ohe supplying to a menbr ane._ |1 f, however, thg
feed wat €GN uphI T18& (4 RESHAAMS dtfe orarétional dREgSsiHiCorithet hES

been re ST ] f-Qr . e - 1.Aas [
deteri o?g%{lgglnblo ﬁg@%@yfﬁétg‘gr flgr :E%c%iﬁgr?obge?& éygtﬁf%%%g%%é&
pr obl ens,(iackoliighed aghilatidig agﬁldt-li@lsliah@@?amtilaai enid dasivendarhdaan
be added in a free chlorine concentration of 0.1 miL or lower. This
met hod méyebémporsi tsl eldrify Heedawatehdo the ROnbiarebirehkory hereigentn
is prepared on the spot to.be added. wever, in the case that :
Conb ned CHET ihd TRJBRE {0dpaE Gl THE & BABEORYrate Atbdo Ghiun abislye
and tran ' t [ . r .

i or i ne Eancart Har PERaRS, HHe P P bR T R Ak Bn Bmaratus

t hat contiknedabldtrd ey @t Gloallispl hidae)(FIdneehid ahi HPS HKESOEs d10\8ild
decrease slinme prevention effect. Accordi ng]gfEi there is a demand for

a combi nddernitar [méendSm D Haiedg m ASTWM: Briclet it r 2 il gl cop r¢ tre@ tare o ime

and a high _concentration .of nmbi hi;orine. Prijor Technical )
Docunent ER ROt SURERET 00805 DhathHe HbclREsEore T SNAG: #4310
Pat ent dqewBaN o indb2HE8; 24301 O PREEAM LOFUNERS: Brwdf, HO9- 57067A
Summary of I nvention [Subject to be solved by Invention] [001W

An obj ect[0604lhe present invention is to provide, in order to solve
t he above prior. problem a conbined chlorine agent having a | ow
concentration Gf f¢RUIBE| ¥R aftr GHATLHH c 6HEEAEN atd oR38F OdnbV ALY
chl ori ne ere onhi ne lorin oncent reat i on 10f t he :
hei ghftenee%vé%%%ggdgyg" nodcv(\)/g)? lel%‘(i%svﬁfglgéezlmsusae_tIH af% Fo%c/)\cljocltl)_% \g%tfr%é%?(}%u& t e
chl ori ne.codnei Hera @bbeiaig 0dwkhew @Mt chMVAREHhAR th Sulcth RE QR rtled
met hod for producing the conbined chlorine agent efficiently. A
further cijlets ahdt hegpnesesubiiamras ard songlqreed.de Buntdtapdtofthe
chl orine trgat ment un([g)er condition of .a low free chl orine

concent r GO E VeI PACLBFFeCREB} g SLiTBBAPTmation mk fhpmsapter side
_ f > B _ B D o)
vent | OnFRILALS fo3n08 hoLhoWadi £oTRWAILR! BT e ARThy, B! ROt

of production thereo lorine trea

conbi ned ggbktlikAcicag€ot Aoms sbhbfolobeabntsieessagent Wiheb, even if
conprises al kali consisting of alkali netal hydroxide, sulfamc acid,
and oxi dicfintg rayemithaseh ors chiereméed whekidisnanide cagapasi enbataaesH

of the oxidizing agent base n.chlorjne to.the sul fam cidis,i
Che rangdd VoG mEcHy e ByctriR R tined iige wafeh fo g redred
conposi t 'ﬁ‘?)lﬂ%tr'a@,e%nt PRe OXL HF AP AGRD nRATEIa AR €h QEENS IO fRhkabt
isinthe range from0.3 to 0.4 by d / alkalir netal (nole ratio),
and perfmeetehlsteriiézetpaentfr stdt@r itn blee tagatolisisagentformedl Jbiby
wei ght or | ower of total chlorine cgncentration. , .

adding a sterilizer to prevent fouling of membrane 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 membrane



(2) The conbined chlorine agent according to the above (1), wherein
t he conbined chlorine agent is used for sline 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 e&i’d UelcPehd Of lelTeicobhay. ne@nsd&lcféint& e3Gleloxi BLKRE o FAAUME MIStent
m xture, and m xing the finally obtai ned aqueous m xture to
form an dhm@umsn&dl&ﬂPdHOdgéﬁﬂBlOA)p1oga@eﬂTmnmnthndobﬁhhnadumna@y
t he conbln(ggfhlorlne .agent acgordlng io the bove _(3), g@ereln t he
aqueous S0 ATHNORIKAL 10Ra3 TR Bk ]@@ﬁi‘é‘ht 361@ Brpe c agent.
el ont - Howsystob R BEUIOH, o, 6N AN bE SBLIRL  FRIRELALIT0 water

addi ng the conbi hed chl'of I he agent accor |ng

wat er sysbhebe $9chbed done ishh#rdoRe agencent Eﬁtd@lfhlllsf& i—n@ﬁﬂm@rwhen

| ower . (6) A nmethod of chlorine treatnent, conprising

addi ng t end drehw tecariplser i ne agent according to the above (1) to a

f eed mati @ﬁﬁten1to a reverse osnosis nmenbrane so that free chlorine
concent r aPPO®lis 0.1 ng/L or |ower. [0012] Accordlng to the

present inventi ShlLQnin gq?i I Y
chl ori ne concerﬁ%{r{atl on(?%re %Iﬂ\}:eﬁzl ﬁggﬁ% gﬁgﬁgﬁot%é g slime
nmeasur ed cant€dl e@reant fat i afelprbld neépadatisimgwhich comprises a

N, N-di et hyl el, Q)(i)henylenedlamne Free chlorine is ruled as chlorine
resi di ng dombiest ragp iy cose o @Q@l}atllséingh?-‘poelﬁldiﬂiltlé agenbrbased on
dlssolvedhghlorlne nblnﬁg chlorine is yul gﬂﬁﬁ ﬁhéorlne re d|

in a for moP R of Bfli e D 18PYHNI ©BRPEPL Fh FLCREd

the DPD mRhLRAYs O, oheleusierh f A (4 i A8 A O b oic ot t&bhgrdmé s
ruled as chlorine i1n forns of free chlorine and/ or conbined chlorine.
[0013] combirded@ifibnett clgearti naddadeiitd svatreragente tosaiery 4hd dbove
conbi ned chl orine. The conbined chlorine a?ent according to the
present .tﬂmﬁt 1o/ p@naﬁwlaémcm@légénﬁo CEBHbII R -al kBl PTEThIPseP My of
al kali ne aI drOXI c.acid i di zi n a ent b sed oly!
chl ori ne. i) un%ongﬁﬁéi gb?ﬁéxgﬂgn? %fqpﬁél%?e |%v8 T o, ed
the conpgsi anc@ac@a&mu@fn w}pemhdhébrtgﬂ@g@ﬂé 1@a§<ﬁz@c@@dth fHd Reated f1e
sulfamc acid in the agqueous agent is in the range fromO0.45 to 0.6,
pref er ablbe OtHted). 55010y €©he/ dNnphohedr ahilo)ine h@gmtrpnsmse)ﬁ nat i20

of the oxidizi ng agent based:P chlorine to alkali.in tged?
agent |sq0ﬁlctellilé REOFe WD oL s OAIH%ICQ%P%WU@IB@ a@i /

al kal i mafal (:ﬂ%]gmo% %(;)/19%\%?%%%1?%]% £61.0§ 0[? Qﬁ%t QBE{HJ ?&fﬂnagﬂpﬂgs.t he

aqueous agent ower
concent r gppory] The aqueous sol ution agent is preferably of pH 13 or

nmore and the conposition ratio of sulfamc acid to alkali in the
aqueous sol uti éringgerteresare nwlﬁa:rfgéhﬁtcﬁnﬁﬂame@nbl a?n@yewﬁcmlkma
met al ( ratiq). The above gb l e ratl corre onds to the
Tatio of o ReRDiaRberoBPGsd 0% gl g S R e ATFER o R O o

JIS K 04 : .

The abovggﬂ%%ﬁg? ﬁgggneta ﬁﬁ@ﬁg%fg%lOg%g%%fggggaggﬁ?gﬂgﬁgﬁfgfggnﬁ%

t he abovésmiasihpynidemateduliamfeeacicthlbpinm| deberioen todg alnkainb il
formed by al kali netal hydroxide. [0014] Sulfanlc acid to form
the conbie@RIEHIGR |e|£@ca@é¢ﬂr siug hap d6EGHOR| kA tecr Bd mepR eEENg datoyit 18

d h d h
o oup._haV PHy o ondiBaP T8 505 RRACDEHIEN LIS RERF olbfie ST Hfe

acid i s thRepEE ffbélahl&wn%eﬁsﬁot RoWthehe RL, B2 dERRL e fasty Hocwhidig
N-met hyl sulfamic acid, N N-dinmethyl sulfamc acid, N phenyl sulfamc

acid, and ééPoHO@a‘giTBéMs)epllozS@lskéamrDocaau'wdouh;RlBemmHmnetﬂrea@mm:
f f | f h kal I t
© ree %Ctj ter stelﬁ?\zl,\ﬂ?é ‘o;?rflgg chf 1t1§e5g§enf?sar? t E:Il n(ﬁgr%ma%}ng the

sterilizing agent by adding reducing agent such as sodium bisulfite.



Al kal i for conposing a conbi ned chlorine agent consists of alkal

nmet al hydroxi de such as sodi um hydroxi de and pot assi um hydroxi 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
o/ L or IQWeiyteRiieghPh it 08 Qfoppat cbﬁc&ﬁ%Vaet%ﬁdlsa@gsﬂléPé&'Eé’csﬁfseﬂ
hal ogenat ed oxi di zi ng agent becones increased. [001

conbi ned edfd @r bifiec lagamta th en psdOadtemd: 2y ca mﬁobymladdetmmmlffmducw d
is added to an aqueou? solutlon of alkali con5|st|ng'of al kal i taI
hydr oxi dé‘&edltdl@séﬂl%’é figiear- an J@)xllsdlsﬂﬁ’@séaéntt BaseHBH&HPSY |0|£

Fimal 1y o Er AR TRECs R PR o B0 o obBb na%’%%%ﬂi&sa%%%%%é@”d e

sol ution [age®]. The aqueous solution of alkali preferably contains 50
- 65 % by weight of water. Al kali consists of alkali netal hydroxide
such as sod|unﬁh¢deomﬁd£b@wd @di@g@mmmbhydeomsgeCMHﬂEhaﬁﬁ@nnaﬁﬁ&ane
solubility when é Fq eoys sol %n of the combi ned chl ori.ne agent

has for me@mPoRAT1 1ghg gt tlad o Wrighde FuwRbranen forhme a
S e GrithBAPH St ATREC d AU AR AOUAITH O ATRE ®.a AP AT i

sul f amat e anmoni um's Ich are' s e when t he "agueous

sol uti on yefyutihed b nesk ¢ hhos ivet agepttdascd ot aBdn sSubf e ccleloriing s
added in order that sulfam c acid concentration in the aqueous

sol uti on ragettabeddaeine shyaildhbeabowme veshfeemr at fantl wakamsterilized
sul fam c aci,d to,he added is f er abl he anount erein

compost § B 2 cagrin et Hedb e roudp lan e TR A Rk bEa R omld: 5
to 0.7 byth?révéf Kahic Tebal wdmd:e 15%&1%11&1“{ M CRas f JIRYrREc2dEL:
ina form wder or aqueous sol uti of su fanlc aci d or

sul f amat aesmuhh&}dasmmétm:g beukf asaie;e @mlintie Ofwidl kal formedl as the

contained in sulfamate is calculated as alkali. In_the case_using an
aqueous §@Eﬁ§ﬂ6ﬁﬂiHﬁﬁﬁhtodﬁﬂwﬁtéﬁtéﬁﬁﬂaﬁh@@ ¢inmeie aq&€oB§1§U¥H@ﬁéﬁ

i s added n 5h ueous sgtutlon %f a k éﬁ1 a

oxi di 71 nd gERETbEe o PSR! Ret et ot tasfy R b RGeS 8emt 5
hypochl oréHoﬂwwhhﬁhpa%ea&eﬁ%m%é/n@dzie@laﬁs b@an a%HiHﬁPLE% sp! ﬁieboréhhayirfw
avai | abl e chlorine (Cl2) concentration of 5 - 20 % by wei ght

pref er ablopnt@ntrabici by Owkimght. .orAddv ¢ 1. veThlmunetbcbdaaaﬁlkze pgsaxjdjetln

based on chlorine is decide order. that combi ned chlorin
concent r eow%thﬁ&t amgl%%d &Hf%wré’g@aﬁnﬁééwgmﬂﬁé ahdbe spot to

concentrafJ qry fidv@@bgrcmacrﬂe”%aéglgﬁ E%‘%%%Bﬂiéc? "tn131h %r%ent

conposition ratio of oxidiZin ent based on chliorine to

conpound d¥edre/d M éﬁi&c@owtle@)ddmoarﬁfmtét@l a@Boyed t@hin@p owbetiehy oh
conbi ned chl ori ne agent of queous sol uti on agent superior in

reacti vi ttyre spabisioi &y, tohhaddilngedrio scé'mel ebbndse «:ﬁnm‘rmaltm@nlcs? 0.1

pr oduced ef i cientl i t hout foam n tt|n odor
ohlEatha

Here, oxiBiLiHglotyeht ek acoRr SR B '%?% SETNAT LN
gradual I yn1b001d concentr Tﬂ% Cﬁgpéﬁ%‘“s', EN:OLY '&%c‘?g Qé s%%% mgké‘GeLPlotnl“e
pr esent |nvent|on as pro uce ove 1s use by a ter system
for chl ordffiectt.r eAtsendinglye tdgant ihas &@mdﬁ@efoﬁ‘thbbﬁﬂumde@ﬁhﬂbﬁin@n
and hi gh conbi ned chl ori ne concentration, so that conbined chlorine
concent raﬁgw &fam%ra s%pﬂeﬁon@ewmoah@faé@ﬁ Hulorbeenaadded kigh
be helghten %veg E dﬁd q% ﬁ |l ow free chlorine concentration.

Si nce chl“CASTE A HE O S5 HEF T J)?]ilﬁ]ee'agent is in a formdecided by
equi li brium between free chlorine and conbi ned chlorine (total
chlorine), it is presuned that, even in case of |low free chlorine
concent r &ion, TedHwrdadeD batsrerdty stored in a form of conbi ned
chlorine is released gradually to give an effect by a chlorine agent
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agent having a |l 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[pglplogri ne treatment of the present invention, chlorine
treatment under condition of a low free chlorine concentration can be
performed by adtitegttdecabers tonithétOthl®i3 h@Aagent. In the case

t hat the conbi riaed chl ori ne age g fo I me control agent of

RO nenbr ane, éﬁ’@n&o PO erfﬁ??ﬁ@ vaff%ﬁé damage of RO menbr ane

wher eby RO at rried out efficiently.
oy ! en@&@é@#&%&?f NiLe| 6@% "Ft%f?&

Descri ption of Or AW n i's a graph show ng
correlation between C /N (nol ratio) and free chl orine concentration
in Exanples 1 - 3 and Conparative Exanples 1 - 3. Fig. 2is a
graph shd&wmgnesy icdtinren@buper neate and pressure drop in Exanple 4.
Fig. 3 is a graph showing variation of salt rejection in Exanple 4.
Fig. 4is a graph showi ng variation of perneate and pressure drop in
Conpar at if a graph showi ng vari ation of
salt rej e?ﬁlﬁﬁ e?rrs)g%‘éeil vg El;gen?ldna Fig. 6 is a graph show ng
vari ati or‘[oofloﬂer msate and pressure drop in Conparative Exanple 10.
Fig. 7 is a graph showing variation of salt rejection in Conparative
Exanpl e 10. [Edbodibient odithapenspohlinyeesiqn is to pragide, in fader to

o esent SR b, AL S M O EXAIR 85 A0, COBRY BhitSe o
\[ABE;g%'l' egeklzu_esc%lﬁo%%mfoﬂ Nt Gabk OBhiSridieV @hd [HXRIEU €8dnddPRRkion of
comblned chlorine whereby combined chlorine concentration of
water can be heightened when added to water systems at a low
concentration of free chlorine. Another object of the present
invention is to provide a method for producing the combined
chlorine agent efficiently. A further object of the present
invention is to provide a method of chlorine treatment under

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



To pure water in anmount shown for each Exanple in Table 1, sodium
hydr oxi de was added to dissolve, then sulfamc acid (powdery sulfamc
acid wherein RL,R2 in the above fornula 1 denote each H was added to
di ssol ve, and then sodi um hypochlorite in anobunt shown for each
Exanple in Table 1 was added to dissol ve whereby conbi ned chl orine
agent of aqueous sol ution agent of each Exanple was produced.

Char act erdx§"ch‘i§111fer 1207 tﬁ*é' Q&lﬂ&%nfcoﬁﬁf‘d"ié gl He %B%greoflaﬁmcﬂ"bl%rt@@ 6 by
concentration of the obtained agueous solution agents ware shown in

Tabl e 1. Ch/ Talkeslelratid), NaOH (Na nmol /L), N (rol/L) and avail abl e
chl orine (nol/ L war e shown as val ue each cal Qldl ated as sgeﬁl fi é
gravity of the I8 RABROpE14N3 ratpp26f theawrd HmEX%ﬁ?ﬂl ER&mAIe

agent Pur b IgATAE cAIRATERE i o heR95Ah Rabio G4 Y U &G 4ol

(mole ratio), and

free chlorine concentration in the agqueous agent is 2 % by
weight or lower 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 agueous mixture to form an
agueous 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 mg/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]



23‘.4 Sulfam c acid (part) 15.0 16.0 18.0 129% Cl2) NaCl O (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)

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 Clz2 concentration by DPD
method using N,N-diethyle-1,4-phenylenediamine. Free chlorine
1s 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 i1s 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 aqueous 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 C1/ N (mole ratio), the
composition ratio of the oxidizing agent based on chlorine to alkali
in the agueous agent 1s 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
acld to alkali in the agueous 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 Cls 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 1.099 N Na(rmol ratio) 0.66 0.66 0.66 Cl/N(nol ratio) 0.55
. 0.51 0.46 A/Na(nmol ratio) 0.36 0.34 0.30 pH (when prepared) pH>13
pH>13 pH>13 Free O (when prepared) (ng/L) <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

RIRZNSO3H-----[1]

wherein R!,R2 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!',R2 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 agueous agent at 50,000 mg/L or lower, precipitation
of salt i1s prevented and stability of a halogenated oxidizing agent
becomes increased.
foo1e]

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 is added to the obtained sulfamic acid -

alkali aqueous mixture, and the finally obtained aqueous mixture



<1000 Total d (when prepared) (% 6.9 6.9 6.9 Appearance (when

. prepared) Good Good Good pE(after 7 days storage at 400C) pH>13 pH>13
pH>13 Free O (after 7 days storage at 40C) (ng/L) 930 920 940 Tot al
Cl (after 7 days storage at 40 O (% 6.9 6.9 6.9 Appearance

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 aqueous
solution of the combined chlorine agent has formed.

[0017]

Sulfamic acid may be added in a form of sulfamate. Usable
sulfamate includes sodium sulfamate, potassium sulfamate, and
ammonium sulfamate which are soluble when the agueous solution
of the combined chlorine agent has formed. Sulfamic acid is added
in order that sulfamic acid concentration in the agqueous 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 aqueous 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 agueous
solution, amount of water contained in the aqueous solution is
added as water in the aqueous solution of alkali.

[0018]

Oxidizing agent based on chlorine 1is preferably
hypochlorous acid or hypochlorite which is preferably added as an
aqueous solution having available chlorine (Cl2) 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 (Cla2)
concentration, and that composition ratio of oxidizing agent based

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



(after 7 days storage at 40C) Good Good Good 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 Exanpl es
1-3 ware shown in Table 2. In Conparative Exanple 1, two parts of
benzotri azol e ware added as anot her conponent to sumtotal anount of

ég(r)mpag(zin%@%ve&ga%ﬁpﬁ%n%ﬁaé&mhﬁgdmbﬁ@e al@RRf afdablis séllution
agent superior in reactivity, stability, handling and scentlessness
of chlorine is produced efficiently without foaming and emitting
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 Jlaid 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 be 1 - 50
meg/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



Exérrple 3 Main conmponent Conb. C agent Conb. C agent Conb. C agent
. Pure water (part) 6.7 12.4 6.6 48% NaCH (part) 19.3 15.6 18.9
Sulfamc acid (part) 12.0 12.0 14.5 129% Cl12) NaCl0 (part) 60.0

reverse osmosis membrane treatment are proper object of the
present invention. For the material of the RO membrane, the
present invention is 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 be 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 is 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 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 d (nol/L) 1.319 1.319

1.319 N Na(nol ratio) 0.53 0.66 0.66

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 is
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 CUN (mol
ratio) and free chlorine concentration in Examples 1 - 3 and
Comparative Examples 1 - 3.

Fig. 2 1s a graph showing variations of permeate and
pressure drop in Example 4.

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

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

Fig. 5 1s a graph showing variation of salt rejection in
Comparative Example 9.

Fig. 6 is a graph showing variation of permeate and pressure

12



Cl/N(nol ratio) 0.82 0.82 0.68 C/Na(nol 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 Total C (when prepared) (%9 7.7 7.7 7.7 Appearance (when
pr epar ed) 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 1s 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 R!,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 aqueous
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 Good pH(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 -5 0C) Good
[Table 1]
Example 1 | Example 2 | Example 3
Comb. C1 | 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 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 [Maioyjconponent Conb. O agent Comb. O agent Conb. C

[Comparative Examples 1-3]:

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]
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agent Pure water (part) 6.6 4.0 6.7 48% NaCH (part) 24.4 26.0 27.3
. Sulfamc acid (part) 19.0 20.0 21.0 12% C 2) NaCl O (part) 50.0 50.0

(after 7 days storage at -5 °C)

45.0 Total (part) 100 100 100 NaOH(Na nol /L)

[Table 2]

Comp. Comp. Comp.

Example 1 | Example 2 | Example 3

Main component Comb. CI | Comb. Cl | 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%(Clz) 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) 1.819 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 2000
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) 8000
Total Cl(after 7 days storage 1
at 40°C) (%)
Appearance
(after 7 days storage at 40°C) Good rood Good
Appearance

Good Good Good

16




3.808 4.057 4.260 N(rmol /L) 2.545 2.678 2.812 Available d (nol/L)
. 1.099 1.099 0.989 N Na(nol ratio) 0.67 0.66 0.66 C/N(nol ratio) 0.43
0.41 0.35 A /Na(nmol ratio) 0.29 0.27

[0029]
[Comparative Examples 4-8]:

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 aquecus 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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0.23 pH (when prepared) -
. O (when prepared) (%
Deposit pH(after

Free O (when prepared) (ng/L)

- Tot al

- Appear ance(when prepared) Deposit Deposit

7 days storage at 40 0C) - - Free O (after 7 days
storage at 40 C (ng/L)
[Table 3]
Comp. Comp. Comp.
Example 4 | Example 5 | Example 6
Main component Comb. C1 | Comb. C1 | Comb. Cl
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%(Cls) 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
Cl/N(mol ratio) 0.43 0.41 0.35
Cl/Na(mol 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) (%) B
Appearance
(after 7 days storage at 40 °C)
Appearance
(after 7 days storage at -5 °C)
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_ . Total d(after 7 days storage at 40C) (% Appear ance (after 7
. days storage at 40 Q) Appear ance (after 7 days storage at -5 O

[ 0031] [Conparative Exanples 7-81: Exanpl es 1-3 were pursued
except that conposition of each conponent was changed as described in
Table 4, wherein sulfam c acid was not able to dissolve into the
aqueous sol ution of pure water added wi th sodi um hydroxi de. Results
of Conpar[aligug Exanples 7-8 ware shown in Table 4. [00321

[Comparative Examples 7-81:

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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[T:’:1b| e 41 Conp. Exanple 7 Conp. Exanple 8 Main conponent Conmb. C
. agent Conmb. C agent Pure water (part) 13.6 9.0 48% NaCH (part) 23.4
26.0 Sulfamc acid (part) 18.0 20.0 129% C12) NaCl0 (part)

[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%(Clz2) NaClO (part) 45.0 45.0
Total (part) 100 100
NaOH(Na mol/L) 3.651 4.057
N(mol/L) 2.411 2.678
Available Cl(mol/L) 0.989 0.989
N/Na(mol ratio) 0.66 0.66
CU/N(mol ratio) 0.41 0.37
C1/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 45.0 Total (part) 100 100 NaOH(Na nol /L) 3.651 4.057 N(nol /L)
2.411 2.678 Available A (nol/L) 0.989 0.989 N Na(nol ratio) 0.66 0.66
C/N(rmol ratio) 0.41 0.37 d/Na(nol ratio) 0.27

[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 Examples 1-3 is lower than in
Comparative Examples 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 aqueous 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 agueous 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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0.24 pH (when prepared) - - Free O (when prepared) (nmg/L) - - Total
. O (when prepared) (% - Appearance (when prepared) Deposit Deposit
pH(after 7 days storage at 40 C) - - Free O (after 7 days storage at
40 C) (ng/L) Total C (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 1s 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/LL 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 i1s recognized that there occurs
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2

Appear ance(after 7 days storage at 40 C) . Appearance(after 7 days

. storage at -5 C . . [0033] In Exanples 1-3 and Conparative
Exanpl es 1-3, correlation between Free chlorine
concentration/Sulfamc acid (nmol ratio), nanely /N (nol ratio) and
Free chlorine concentration is showmn in Fig. 1, wherein free chlorine
concentrations in Conparative Exanples 1-3 ware cal cul ated so that

t he tot alg&hlhe6+ 48 0805CRIT kAt Ty € 6.9 % as sane as Exanpl es 1-3.
[ 0034] The above result shows that, in Exanples 1-3, free

chl ori ne [@®3&ntration in the aqueous agent is 1000 ng/L or |ower

whi ch fal in 2 %by weight or Lower of total chlorine concentration
and that[kiuéﬁﬁﬁ§F§ﬁi§§“§%Bhﬁ?éghl-3, free chlorine concentration in
t he aqueous ag ' ' 0 j [ ' ) %
by ver ght of Car AT RNPard Nt ARRsBt iy S E Ttk w ALONES B BPestcd
concent r gt Pife iprexeaphentlwdsigod adde dt Rath i chbiHakas by et Exadpliest
1-3, the difference of total chlorine concentration is smaller than
the diffariceadtdfwesethvlodiee doeetne renvamination of dboOsmmih s,
in Conparat.iv. a s _4-8, an aqyeopys agent .can not. be produced
bocause. daHUblE Tot oS mpganEiig o dnn o Bhmod: Yailaigdys RE Ketgrate
di scharg r | E gt r dpw t i ohl oy

agent and by eor a0 ReB gt ot F o o mont. 11 frarlor el ot {ast
carbon tredtosoh te dbiwnnia Pigt featlechoiat et Ravengeinieal thhltothense
concentration of 5 ng/L and free chlorine concentration of 0.5 ng/L.
The pret rEaves dpgieasrae! Aggelywiime dosmptigight of aqueous sol ution
of sodium bisulfite was added at sodium bisulfite concentration of 15
ng/L to reduce total chlorine and free chlorine contained in the
pretreat g @di8ial A A1 B8 §oYhWatRiedi9oRe treated was prepared. To
this water to be tréated, conbined chlorine agent obtained in
Exanpl e 2 was added so that total chlorine concentration was 1.2 ng/L
and freeébhlorine concentration 0.05 ng/L. The water to be treated
was pres ﬁ3§gd to 1.5 MPa by a punp and supplied to a concentrate

room of a RO maby 4118 L b £ALURN ARRAALYS, b O1EAT Y o Olthn B L§ SANBEN o

The RO nenbra at'ment "appar at us was i one” of

spiral t ROuReAdfANg SligERbnofolah8EBt I POV &AE 08mlosES BOmbidle
of Nitto ectric Industrial Co., Ltd) in a vessel. [00361

Duri ng 3 amdhtusechofitt atlvess chperiaei e adntent tige ndbowes pf pendugdion
deterioration qf me ane, .no. i ncrease of pressure._drop and no

ST 1 QAT 00GR R dRCEhAL: HE Bl TaaC JRP RLESS T T s Chdnpof
pressure : i b Bl 1.af keon . of .£] L ORd
Choun | n By 3G HAINOA B EhfbriRotIE QUet Fpls Bim SR £61 BELEGERLS
by slinme desaggentdrebean®.no i ncrease 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 contam nant to RO nenbrane or
deterioration of RO nenbrane because there occurs no decrease of salt
rejection since the start of the operation. [0037] [Conparative
Exanpl es 9]: 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 chlorine concentration was 13 ng/L and free

chl orine 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 showmn in Fig. 5 wherein it is recognized that there occurs
deterioration of RO nenbrane.
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[ 0038] [Conparative Exanples |W 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 chlorine
concentration of 0.0 ng/L was supplied to RO nenbrane. In the period,
vari ati ons of perneate and pressure drop are shown in Fig. 6 and
variation of salt rejection is shown in Fig. 7 wherein it is
recogni zed, phiatst here occurs decrease of flux by slinme formation.

I ndustrial Application of the Invention [0039] The present

i nvention can be applied to a conbined chlorine agent used for a

slime control agent qf revbers ogrims.is menbr ane and.used.for ot her
chlorine treatrrent agefP& Wé"%hﬁ OF IS GBELLT SRR BHEIRBF O AR RIS of
chi ori ne {JGAt FRNkhAShDEiUSE at RETC00n s SIREE IR A AT LA0E, PhsGiRE AR
treat ment Fot SIie CORtrol of raverse OSHDSIS Tenbrans.

1. A conBiulégmiblaaridne meridicong s&éng bafkedno@qldousn@gent which
conprises alkali_ consisting of alkali netal hydroxide, sulfamc acid,
and oxi di zi ng agesueibathd ermphEdiipneratio of thghexelizinbeageonpdsiatidon
rati o of the, oxi.di zj ng, agent. based .on.chlorine to the suylfamc acid
ot n Che ShGeineh SnAsTgte by T PN orbEeattoa) - 48" 0 iy
conposi ti®n; Nt Q104478 oxi di zi ng agent based on chlorine to alkali
isin the range from0.3to 0.4 by C / alkali netal (nole ratio),
and freehehlcomipestdomentautad i off thet baidipiegusaggent based %rby
wei ght or | ower of total chlorine concentration. 2. The

conbi ned CARPBIIHEO Ad&al! bs e thienetngs fepm tha tovhérky ©lthal kadagnabal
chl ori ne(%goelrétreiltslo sgddfor slinme control agent of a reverse osnosis
menbr ane. . met hod of producing the conbi ned chlorine

agent as clai mgged B1AbR{HB Jeo%][ce%itﬁﬁ‘é’l@f Wl i aqueoudf @@y s3I1f 8y

acid to an aqueous solution of alkali consisting of alkali netal

hydr oxi dev¢igldi ssdbwer of total dddirnge axindiezitngtmgent based on
chlorine to the obtained sulfamc acid - al kali aqueous m xture, and
m xing the finally obtained agueous m xture to form an aqueous

sol ution agent 5 The Oglﬁaeargla%@ggrﬁ]ee%g%gﬂf%ggcfﬂ?n&@rﬁtﬁi REhm 1

chl ori ne agent "as cl ai'me e aqueous solution of

al kal i haghardat ehe comiiie PEhIrinebhednbYs Wednor SAmethetrAfagent
chlorine treatnent, conprising adding the conbined chlorine agent as
cl ai ned iod lravarde vemesisamembysnem so that free chlorine

concentration iSS. 0. 1Angllelfh%rd (l)Pl\é\gcr)ducing the combined chlorine agent as

claimed in claim 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 agqueous 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 in 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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6. A method of chlorine treatnent, conprising addi ng t he

. conmbined chlorine agent as clained in claiml1l to a feed water system
to a reverse osnosis nenbrane so that free chlorine concentration is
0.1 ng/L or | ower.

a water system so that free chlorine concentration is 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 1s 0.1 mg/L or lower.
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