VERI FI CATI ON OF TRANSLATION I, Kojiro YUGAWA of Tokyo, Japan Decl are as
follows: 1. That | amwell acquainted with both the English and Japanese
| anguages, and 2. That the attached docunment is a true and correct
transl ation made by me to the best of ny know edge and belief of the
specification of; International Bureau panphlet nunbered [W2011/062202]
of International Application No. [EEﬁ@Bﬁ%aEB?O70509]. May 10, 2012 (Date)
fﬁb%&?f%ke ggnlkﬁﬁg;ﬁ%or) (No witness required) DESCRIPTION TITLE OF THE
; REATMENT METHOD FOR BALLAST WATER 5 TECHNI CAL FI ELD
[0001] THSTLEQJeRHEINMNTEN el ates to a safer and sinpler reduction
treatment net hodREQUGREONIRBAIMEN TIOEPNBCGROMBAARASDYORTERaI | ast wat er
neans5seamater carried as a weight for securing a draught to stabilize a
ship,°>mainly when the ship is loaded with no cargo. Wen the ship is |oaded
15wi th cIBEHNICGKL FEEIgo itsel f acts as a weight to stabilize a hull of the
shi p. kbﬁ&%ﬁé, when it is unloaded, the hull of the ship floats to decrease
stability. cordingly, a substantial amount of seawater is carried.in a
bal | ast tank affheprededheangen edlatehto & safejoandiarapler wéugt%?aémeﬁ‘l@n?tﬁ?ﬁi oduced
into Fheﬂﬁgbﬂﬁgﬂﬁn&he bal | ast water for the ships, aquatic organisns are
al so introduced together. The aquatic organi sns introduced are
20trahsported to distant regions with navigation of the ships. Then, the
or gani smMp ACRGROUND ART to places different fromtheir original habitat
due to dliﬁﬁzrge of the ballast water. There is a possibility that the
alien oré nms thus poured out take root and bleed in the places different
fromtheir ori @atast waadrirhens seavederserritidasapréight fof sesuing 8 dedghhtosuch sea

ggff‘ﬁt i g%&ggﬁetaoshﬁf QIO R heVdilip RY0adAwiRSnd Bifted.| SWREH &R dHSlliTbaded coast

15  with cargo, the cargo itself acts as a weight to stabilize a hull of the ship. However, when
it is unloaded, the hull of the ship floats to decrease stability. ~Accordingly, a substantial
amount of seawater is carried in a ballast tank after discharge of the cargo.

When the seawater is introduced into the ships as the ballast water for the ships,
aquatic organisms are also introduced together. The aquatic organisms introduced are

20  transported to distant regions with navigation of the ships. Then, the organisms are
poured out to places different from their original habitat due to discharge of the ballast
water. There is a possibility that the alien organisms thus poured out take root and bleed
in the places different from their original habitat to cause disruption of ecosystem in such
sea areas, damage to economic activities such as the fisheries industry, coast pollution and

25  the like (see Non-Patent Document 1).

[0003]

From such situations, it has been proposed to kill the alien organisms by adding
biocidal agents such as sodium hypochlorite, aldehydes and alkynes to the ballast water
introduced into the ships, as described in Patent Documents 1 to 3.

30 However, when the ballast water to which the biocidal agents have been added is
discharged in large amounts, there is a possibility that native organisms in the sea areas to
which the water has been discharged are killed. ~Accordingly, it has been proposed to
render the ballast water harmless by adding reducing agents such as sodium sulfite and
hydrogen or neutralizing agents such as amines, amino acids and amino alcohols thereto,

35  before or at the time when the ballast water to which the biocidal agents have been added

is discharged.

RELATED ART



25 the |ike (see Non-Patent Docunent 1). [0003] From such situations, it
has been proposed to kill the alien organisns by addi ng bi oci dal agents
such as sodi um hypochlorite, aldehydes and al kynes to the ballast water

i ntroduced into the ships, as described in Patent Docunents 1 to 3.
30However, when the ballast water to which the biocidal agents have been
added i s PNEENBDERAUMENES ge anmounts, there is a possibility that native
organi s O(B(ﬂl the sea areas to which the water has been discharged are

kill ed. ccor]di ngly, it has been proposed to render the ballast water
harml ess by ad&eiegt Peetiaenid: H§eit03/09¢8%l las sodi um sul fite and hydrogen or
neutral i zi ng aggRhSDSMEReMAY: FPUTIERS-5061M® aci ds and am no al cohol s thereto,
35 before or at the tine ggj Lg)f(‘) /ggll‘ké‘ét water to which the biocidal
agent3 have be&ateatiBecrmentdi SS7H03d 4L ATED ART  PATENT DOCUMENTS [ 0004]
Pat ent DoONERATENTUSCUOBEND29811 Pat ent Docunent 2: JP-T-2005-506179
5Pat ent ﬁ&%gent 3: US 2003/ 121464 NON- PATENT DOCUMENT [ 0005]

Non- Pat e cunment 1: Mnistry of Land, Infrastructure, Transport and
Tourism Pol i cWNoBtRateni Dacomant RoVlindsirymifliand olnfrastrissutef Tepsporbandf qirisit y  of

Land, | nfﬁoﬁ?% Pﬂ? lce{,r %ger#%é)ﬂ-ircg %H‘ﬁ}gfn, afid FRIMs T MIAKE df18nd Mheh&AlnaBal

Conventi on ] nafqement of Shi ps' %’illagt V@er and

Sedi A@nt Fransppys poh Towiisn @ verky ntemational Conventipgdon the - qninghand Maaegemsdke oF
THE | NVENFK@Is 11321 BRORlafYand 88dinEhEs ) 1MyEDH SENah SakR:iSAI79EG], 005611 154 By
t he way, (Sodl umsulfite is a white powder which is difficult to be

t abl et ed 29t he work of addi ng the sodiumsulfite powder to the ball ast
wat er, the powder goes up in the air. Accordingly, it is inhaled, adheres

to the ski i ‘ﬁﬁﬁrn sone cases, 20 which causes a concern
about anﬁﬁﬁ@é&@tﬁﬁeﬁé@pﬁon ullgyl heal t h. An object of the present
i nvensi oPROBLEMSSTIBAT TIHE pNYENIHON EaTerSQIn¥Esi npl er reducti on treat nment
met hod f;ﬁ@?@l | ast water. MEANS FOR SCLVI NG THE PROBLEMS [0007] 251 n order

to attai above-nenti oned qgbject, the present inyventors ha d

i ntensi ve st udiByshe may gsodauyylfits s aphit ef&%‘ﬁé“ts Hg%lc‘élt F%%@H%Eﬁ? In

tr fg,t nemthé)fvoﬂ@éﬂ Va\gafng\”eﬁé @c{jdi&ﬁ%uh‘fi? pfwﬁartmfb ablast \?ﬁél@ t%e_ fRivetles Fam wpiby p [ ﬁs s
mol di ng whi t.e powder.ed sodi u e toget her with.sodi c or e
like as ‘Qﬂe %&ci%m 1nd1(¥> f a3 W?aﬁaa"lﬁh@ies%‘? g‘ﬁép’rnef’f BRI ieﬁggr}nn%ng%éeag%ébl et or
pel | gb i Riliclccauisecd cotictin dboet dminflashcevh¢reof avhinohathlaealtbeen subj ected to 30a
bi oci dal treat ngnt,.. r onvent. gg&lﬁ - 1 o Oofddr t her

st udi ed based %?@?C@?F‘%ﬁ%ﬂ{ 008 15 ke g’?&{lgggtgﬁg presegt i nvention
provi des redustivh trdatinent metheddor badlast Wigieal | ast wat er whi ch has been

subj ect eqEANE RHRYSTAI NG §FBROBIEMS @ chl ori ne-based oxi di zi ng agent or
[0007]
25 In order to attain the above-mentioned object, the present inventors have made
intensive studies. As a result, it has been found that a reduction treatment of ballast water
can be performed more safely and simply by press molding white powdered sodium sulfite
together with sodium chloride or the like as an excipient to form a tablet or pellet, and
bringing the tablet or pellet into contact with the ballast water which has been subjected to

30 abiocidal treatment.
The present invention has been completed by further studied based on this finding.

[0008]
That is, the present invention provides a method for reduce treating ballast water
which has been subjected to a biocidal treatment with a chlorine-based oxidizing agent or
35  an oxygen-based oxidizing agent, by using a tablet or pellet of sodium sulfite.
[0009]



35an oxygen-based oxidi zing agent, by using a tablet or pellet of sodium

sulfite. [0009] In the nethod for reduce treating ballast water according
to the present invention, it is preferred to conprise bringing the ball ast
wat er whi ch has been subjected to the biocidal treatnment into contact with

the tablet or ggllet of sodiumsulfite. In the nmethod for reduce treating
bal | ast water htthemugthed fas redvee peatdegpaliaphiesies qpﬁordglgtp the presery IestieRr ed t o

CO{TD“ Seltgk 51%%%&% c‘aﬁlp‘ﬂdé P?ﬂ@h@%éﬁ&la&ﬁbitf&twl@ibh R&d bh sﬁlbjeaedw?aes ;thfl te in
wat er, an he, resul tin SO r_suspension to the

bal | ast WQ%? nh’é‘éo HRIR3F ﬁ%tﬂ %Eetpap?lrf‘é g?%ﬁ%é}l ? F-eat ment . In
the method forIn &dumh@d fratredige ehtigshallast veaterracordiigig the:)pltebfmtpnnmanm

i nvention,. i preferr 0 th the
tabret ontipalsp aretfr ook Afp0 ek e “%916?%*29%%??2%?% er whi ch
has been sslfit§ movaser, aud addinpihsorsidting agueoveselution qmgsoenﬁp@ tgthedallasiner

cavity Osva%%}%glgg{]ﬁ%'H%@fxFu@@&é@@th@%id%ﬂia‘i‘%eétﬁwh to Cont act with the tabl et

or pelle I um su f or reduce treati.n

bal | ast wat er ac&)@ﬁmth@d fo5 redyee featingpallaphesies Q?ﬁordi“tg todhe,prepeayt ingnfigd: ¢ he
bal | ast \ﬁqg 8fso W emmgea:&&ﬁalh& \i/l'ﬂ@tﬂélt&lﬂbtdmpeﬂétﬁﬁtsﬁ'&mtn ilfife, 15t he

chl or| ne d oxi d| ent J I ne f a _bal | ast
wat et G@‘i@f owing the ga%ﬁlgt ‘ﬁ%@"s@ |hﬁ§/ Jegle gdo ﬁ}e% é%l%ée%f ? PEP pel | et
conpr is | ﬂgoﬁgldmuﬂmsmiafvlty of drectoatnirex cthpiebn bringin@ tlihtcd@intact Withtthdtablet or

pel | et accH |n&9dSI stg@ present invention, it is preferred that the

exci pi enﬁ3 B89 460Fum chl ori de. In the tablet or pellet

accordi ng to thethpm@h(rrd foir nedme kroating ballast ypater aseprding thdhe pigserdieveptionmt i s

subst ant kgl k)y &{Derg)tﬂéte[ e%lla%?%fémmhq{ds%@en subjected to the bibBidhh@edtABhtaitIPr
pel l et acco oﬁ present jnvention, it Qeg?lgt hat a 25wei ght

rati & of tlsecfénlqrmeslaﬁsw 9>é1dt2é>n& wnteb?ans@mﬂqd@feﬂ?ﬂﬁﬁo } ¥ wger. The
tablet o 0(}1@:“ et according to the present invention is preferabl y a tabl et
or pellet obtajnpe ess. mo] din m xiure o odium.sul fite

exci pi ent, \lﬁﬁ? BWS%/I& \éﬁ“ﬁﬂﬁ Pé’§‘gﬂ$€? aat%(l{)lte{w%r Iﬁfl Codlf‘prbsp&?d%?d%gg is from
5to 50 Mﬁaanexmplent. The tablet or pellet according to the present

i nventi og(?ds1 preferably a tablet or 30pellet obtained by press nolding a

m xture J)dl umsulfite and the excipient, in which tabletin ressure at
the 20 e of pr bsthedadletimgellet ace@dingfottiee E@SQWWVCMWA@#@‘% he NVENTI ON

[ 0012] Agg‘ggig lsgpg%{l@lglémdrﬂg treat ment nmethod according to the present
i nvention a reducing. agent ta balla 1i1er after

subj ected to ahbﬁhééiﬂd%ﬂ ortpﬁa%&%wﬁm& tp gheyprepang HVERUYL 4 pgqjgqutat,k}@fe

oxygen- b@ﬁﬁﬁleﬁ?(i's@h&itﬁﬂlaﬂg@Bﬁlp@iedtdf@odimhﬁchldnﬁdd arely occurs that sod| um
to t n.or gets in t

I fit h h
fﬁf I Iueﬁcleso:‘ ncﬁh@’&‘?ﬁ%ﬁ%’g ttaﬁcc?rgn}getaal&ee}eres Hvﬁ%trlon trl]"n1 &Pt Ye?e %8%{1? r eat ment
can pg siwedhy ratjpesfisodivedsuifitefto lthe exgigierd is ﬁbineﬂt()/@}towM(bt of SOdI umsulfite
in a container Thggh%leﬁl k é?gc% gmg }%?r %ﬂ{ﬁgelﬁ dnS6 ?éfﬁbﬁgtaetgblre{?oxt he

bi oci dal treatnen st ance, en-bhased

oxi di zi ngeligyohtainsd tytpessikelding qdaggunemféa@ﬁm ulfitggad Qﬁ%!ﬁ?ménlv@l%h powder
Whi ch i sy t%fg?x'tl:stsulteoat% thﬁ@b?ﬁr%% mmlﬁg@tfrdrﬁ 5t sdmd cul t to 5be

t abl et - nol d icular, it 1s fficu nol d into a

one r d

| ar ge- si zed tafarhéfableﬁ‘?ép?lgaéIa%‘ior‘éll‘lgﬁ‘éﬂ}eé%res&%’é‘?’ﬁ‘?t%‘ 1§ Bretf?{ébléfrae @ﬁ‘i % hventi on
i s opgal slqiet %tame@&sj m&sdhdgmgm ek tpewiesdidmssifits and tHefdxbipienh; inlwhich
dlffICU| b&o be tab Saéﬁg ther th s dol u?gghﬁq)ﬂlg%e or the Iike.
Accor di nFAGIERECHIE CHRg ]P’ief)srfn ni‘galtsglén% d %t or pell et
cont ai ni mg)‘SANTMm}ESIUHTHEdNNE@éTIm med. Further, even when the ball ast
water to M@ggh the tablet or 10pellet according to the present invention

a

has been[ d is discharged in sea areas in |arge anmounts, the influence
t her eof on t he Aspuridingfadhe reductionireafmentanethed eqcerding tgrthe present invention,

35  in the work of adding a reducing agent to ballast water after subjected to a biocidal
treatment with a chlorine-based substance, an oxygen-based oxidizing agent or the like, it
rarely occurs that sodium sulfite is inhaled, adheres to the skin or gets in the eye, and the
influence of concern on health is reduced. Further, the reduction treatment can be simply

3



BRI EF DESCRI PTI ON OF THE DRAW NGS [0013] 15[Fig. 1] Fig. 1 is a view
showi ng one exanple of a state where seawater is poured into a ballast tank
i n unl oadi ng cargo froma ship. [Fig. 2] Fig. 2 is a view show ng
one exanple of a state where seawater is di scharged froma ballast tank in
| oadi ng cargo on a_ship lFi % 3] Fig is a view show ng anot her exanple
of a st am@fmdeb}sﬁ%mﬁtt@ aplet oppelles ehsnditm seliitming eontaingr: adlowiRg hSadi ng
ga{ go on bﬁlla?sg Wa%er after subjdckdddo tHddeEblgal tfeatrBierft vﬁﬂﬁ@? ﬁﬁlﬁ)@iﬁléxﬂﬁsédl”@bgt@hﬁ i OHIS: g?p
etween g table pressure an r.akin en in anmpl e MODE
CARRYI NGt P%@M@Qg%f@ﬁg‘} ﬁ‘i’etorpgfﬂbﬁ’“ﬁgétor ding to the present
[ nventl onis asa&mlhpﬂﬂﬁfe is e@uwdeﬂwbmhnmfﬁmﬂﬂta% tatd¢ted, sotthathit isaléffioek o
subj e i,Qc I nt, an
oxyg e ggiagol% %]]%%c:i émSg eﬁ}a}gaﬁ&{l 141?(1%5{'4 13 bquolgg(fﬁlq%?ﬁrgé §sz<9 g:? o ;
sodi um stﬂhf: tabdet BPRD@ BEording to theExramt msvemiort HSthﬂm@rbmemeldlwmen ng
agent s_Upataldy WDt QAL BRI 1 BE iR @aRRIRr WiH J4diRg dablias b
orous acli

acids su ypoc Qr ous, acl perchloric acjd,

wat er - soltgplike. s Aacerdingstodhe presertdnysngparlarasysizeditablat ot Redeteanipning gas into

abs odi u g‘sgdﬁgﬁ)%!fﬂé caPbél FdrRRdantuitha, ek evheanse bana@cmt@f RUwhieR itk @Blet dat i ves
obt ai ne

el.ectral ZI ng . seawat ygen- based

oxi dit@i n@e]if’dé‘ﬁ?‘gdmﬁéi’ E“’eﬂ%’rellf’é elbg;ﬂ?g lﬂgls‘:}éﬁli%edg’@ g%?‘ﬁ%’ﬁg’tel €and
per sul f atg®uid) thb imfiendé ﬂ&cﬂdsied thenenviroamentas demer htisthhgedoregefe. per oxi de.

[ 0016] Further, ballast water is directly electrolyzed to produce
sodi um hypochlorite in the ballast water, thereby being able to obtain a
bi oci dal BRIEEQESCRINEOShOF(IGIE PRAWINGSe case where a sodium

hypochl ofjd@1cont ai ni ng oxi di zing agent is added to the ballast water. 5
The ballg ter which has been subjected to the biocidal treatnent W|th
the &hl ori ne- bH&8dl I} i %‘Qe‘ddéﬂwlﬁgrﬁmﬁﬁéafBP]ésoéﬁtSt&}t?] gﬁ‘fel SAVRE! 1gHEed; o

contain %uglauan@st@iiﬂ@hm@maamgtda oeﬂr@ﬁfarsai si s. - Incidentally,

hyd dyc th t

al Lowed t 3683%53%1?3@3%}?&\5%&% oge&%a%a%&k F P RerFEREb e i ke,
and t hi s disohyrdédfrem cloailabetanit inl loadidg cargeloaetshipe povver generatl on and the
ke, Further, phpeyhgod I a%lggéﬁﬂé‘ﬁﬂﬁgfa?xf)gep&a%ﬁﬁ)fQE’&Q&' wh&@leRRuganer at ed

by sol ar power i'on or Icrency 1s significantly
incr%@sedlelyarg figmt shlealkaststaelin lnading etreelos aghittri ¢ power generation, the

bal | ast wat er gaﬁi]rﬁg 4 R jrgﬁn ﬂlo%ﬁﬁ%_ﬁie%@]aﬁoﬁéﬁﬂ) bRty §l iUl M TresiRGnar €

conbi ned i ke he tabl et ‘or pellet of SOdI umsulfite
can be oBtzkiegistsngty 19& @eum sul fite and an excipient, and press
nmol ding the resulting m xture. As the excipient, there can be used

et oS OB LAY BRI AR TRy R N, 252y o the L1 ke, In the
pol | g5 i of001¢] preferred. The excipient may be used either alone or as a

mxture of t WOTRE o %@?{c}iﬁg to\mg bR ienfiB & 4 NEMEAbf f’erdﬁcé’ﬁ%{nﬁs a

m xture, it is erre XCl pi ent contal ns sodiumchloride, and

it is nobellgst wfa‘@r Mémchlwatbe@meubesawdpﬁomlomdalsrwgwﬁtmﬁ!Whleamyb@@é of sodi um

chlori deox dﬁhg% |ah36x B&gea 0§Rﬁ'ﬁh§ h&k bPihe likey 8318 Q't&ﬂ'ét or pellet of
substantial 'y tonposed o sodi um chl ori de" neans that t exci pi ent does
not 25 cé 13mrﬁugﬁﬁrponents ot her than sodiumchloride to such an extent that

}\Aheyg@av?o(ﬁggil nf | uen]E:e on the ef fects of E he pr gsent i nvention. [0018]
g o 200t LA eoRi S B S RS RS LCH R AERE ™, o,
parti cul ardhydel dgents éebludihg chkloric amds such as hypochlorous acid, chlorous acid and

perchloric acid, and water-soluble salts thereof; ones prepared by introducing chlorine gas

into a sodium hydroxide solution and the like; and hypochlorous acid derivatives obtained

35 by electrolyzing seawater.
Examples of the oxygen-based oxidizing agents include ozone, hydrogen
peroxide, and percarbonates and persulfates which are dissolved in water to generate

hydrogen peroxide.



30 usually from20/80 to 95/5, preferably from30/70 to 80/20, and nore
preferably from40/60 to 60/40, in terns of the mass ratio of sodium

sul fite/excipient. Wien the anobunt of the excipient is too small, it tends
to becone difficult to nold the tablet or pellet. On the other hand, when
the amount of the excipient is too large, a reduction effect to the anount
of tabl e{0®6]pel |l et which cones into contact with the ballast water tends

to 35decrease. F[ugﬂérg})al ast water 18 dRCHeleBRIISLdING RORRE b UAmMARPobIdotiRad f or

t he press nol di ng. t hough_ t he tabletin ,pr,g sgqree |s,n?t Rg%i%ukarly
i mited, theballastyeaien herghydising ahle topohipy 2 %%F glreqyiyplen WY 1S 30 MPa,
I N gauge ciNeBsisdé 8 soliRhypbehlbakl @intdiging oRESHNE ageht W ddded td fhe ballas gatert he

tablet o et is not collapsed.during,stora nd when.it.comes into
cont at W ﬁa}tl?fi“@%r I"g‘é‘ihcbﬁétbgg? S"g’ﬁeci%dpﬁogtb? F”é’ﬂéﬁg%%ﬁlfmthlﬁ thszeh %r{r%é to be
di ssol vedasel@3A0}ing Epent imtieqiresent insbhtin isnesniiowontin fucheng sbtaited by the

parti cul ?felc%oll Ei ited by their shape. For exanple, there are a di sk shape, a
rect angul ar pgral | el epi ped shape, a cylindrical shape and the |like. The

si ze thereof i baca’de@tﬁllgoﬁycbagm ganerated as 4 bi-productryrthe gleaisplasis OhscaNASI idr i cal

tabl et may Ry R &k Hs8iBRl Ghd Koredby £PhydRo e Aohlallts! dhhe Bite, 4Rd Hfls 35 m n.
[00214 10I'n the d

present invention, the reductiqn t]{ieatﬁ‘r@r’i1 Cﬁl%sqe . .
per f & medydmpgen eanhgirtdizeg in glectrigipayer Aencaiion g thelilks: AT RS Aty
subj ect edsddofot iR ddécRolEal canmRakehBatedibytsolL poivatienstdtionton ehet léllel. etEnergypel | et

of sodiu ulfite,. ar. by dissolwving or suspending,t tablet or pellet of
sodi um sgh?‘ﬁlecné’yilﬁélﬁﬁﬁg?’%}yﬁﬁcrﬁa%ﬁd@gfsﬂg ‘?‘Sg‘?ﬁ%?”fl Hé%ghc?ﬁ%%gi%%‘%ﬁcft% iwgg or
suspensi gendratidr) ¢hetimlllhststatevateatmatibylihd electhdgsis subjhe diydrbgen stonmglareoci dal
treatment, %gl[e?%%g]thiélthough t he amount of sodiumsulfite used in the
reduction treatment 1's not particularly limted, it can be appropriately
sel et® ed[@Hgéndi ng on the anobunt of the chlorine-based oxidizing agent
remai ning in thge baldt3spel@bgSoditmaklite chlibe AbRIMBY bPnigRdistanaibfife@nadded
is adjusted preferably to 1,7 to 3 times, and nore preferably to tw ce, 20
based on?aK¥ciBepkapd piestBding grPRNiRg MPWS ni ng chl ori ne. [0023]

In the case wh@rehd Hrifiaht| diste caatberusediactoshasarti eloxsinbjaechardse, oeltiese,

bi oci dal treatent .is brought into contact,with t. I . of

sodi um sand FEdike; pin st e iR, SR Ci}lr"&‘lﬁiﬁ Beving ab Db, ol | 0

t abl 20 opolbetidreis praferaettli rhetdxeipicnt nety beruspd bitler alone veaHa NEBUEOWSWOOr i n t he
resent | L.OmR, | : hr ough a

P ont ai nefitE ek, WHER cR8(ts Bordtcfera, 428 apf klidfbe, it phcflrbcdau, I 010

contact ekeipieni eantains sndire chlogide e ivis orE Preferred 1hatihs §X¢IAKILY | ast wat er

to pass Ligpughily BempeRH BEdiuinSchittidePalhdigentAly, h thisEpeeificatiaar, “@sanpl e, in
t he contal ner havin

ar _least t openi ngs, .the 30 hall.ast water, may  be
al | owed €¥c1PIeBlySiSHOLHIBLY ﬁm@ﬁ@“gop)é ﬁgﬁi‘g‘“‘aﬁﬂ“&;ﬁs d‘iﬁ%ﬁ“agﬁ“ #l’reo%c‘npheél%é}{’?ﬁe‘?/"t
opengsmg; coitaintobi@ne@n behien than kediungehiorideopaniingn etthe thalthashaveaner nay be
all owed taq, fl ow i{}1 t oug)rf\ t he oeglgni ng. nand di scharged after the ball ast
vat er  hadHEBre 9 feghiects ot et B P M ent i on, the former method is
ef fecti vf0HRBY preferred. The structure of the container is not particularly

Lo = iRyt pakar e g s 1

chem cal i ndus and t X agent dissol vers dgicrlged in .
JP- T- 4- 5@dthpugh the-weightgatiaiaBsodiym suléite tp3he pxcipipuias gotpasigHarky amitad, 1f iske.

[ 0?2% bu|51|1allytfrq[m P00 td 958, ﬁre‘fér%l’y$ﬂﬁ¥"i30/g 0do 80/20 candhifs@ peefarsdlyefroms pour ed
into a ballas

nk. i n unl oadi ng car frooma,shjp.. . | n,unl oadi ng
cargo, i AO@Pd@éO@Q, o teRy ‘i’fgz)t ef’ﬁgs@HP%?S%‘&BW@JFECIPWPFod%%thgsang’ i ght
from t he opgRaRcipitn® abo amhil] it eshd? tdhecoreniiffiohiltso hrld tetatetrgy p8lleto Siore it

]
in a bal last, 5tan , this ti in .grder t [ ' cealed in
the se a\/\él{ee?th?rﬁ’[apg’d‘ﬁl}&eéﬁtﬁw AOHH Qﬁ#ﬁ% FroRAT ? :E(foelgrcglé h% g‘idﬁ?%%m%%% fcgﬁlgg agent
i s in-1i amobhiesfaatlet drgreietowhigh vempesingd camacs xiith the hallasywater pangp ta.
I nci ggnt ﬁ%érga ol he sodi um hypochl orite-containing oxidizing agent can be
produced by €l ectrolysis of seawater. Further, instead of in-line blending
t he sodi A pochl orite-containi ng oxidi zi ng agent by the punp 4, sodium
hypochl orite canglQal @plelfg 9}?&@%@% B dsee fhahé pekss #@ldRg DYARhGRtthy

el ectrol )t/azbller’]cgngtpqgssgf%l ils %gtt pa\:(\t/?cu%rly limited, it is usually from 5 to 50 MPa, and preferably

5



[ 0025] Figs. 2 and 3 are each a view showing a state where seawat er
is discharged froma ballast tank in | oading cargo on a ship. In |oading
cargo, the cargo acts as a weight, so that the ballast water becones
15unnecessary. The ballast water is discharged fromthe ballast tank 1 by
usi ng the ball as t this tine, in uid in

t punp, 3. Al . Fig. .2,.alj!
whi ch t héromab & 3%&&% in gauge pressieunndienfthy Bbleing pressirg é%wﬁﬁmsthgﬁérf‘ﬁﬁ’ed i's
in-1ine fhepprbovhdifet ishit balidpasd duadeitorat®indwirgendoniadnilttofeohtict withtheng t he
l'i quid, g)y usi ng a reduci ng ai]gent ﬁurrg 8, and that .is discharged to the
ocean. 2&eHastigterqan gnpEonyiAls apunftherpof comes to.bedisselved- o\ i n a bot t om
portion ¢pox]jtower 7 filled with the tablet or pellet 5 of sodiumsulfite,
t herepy bri ngi bal | ast er | . t it h: t pel | et
5, ang di schar gﬂat‘i%ﬁ%trﬂfé’e %tp"f\gg‘?lt“ﬁ’ o&l‘r‘llli.%tg l?cﬁ&e} %%%&%#lel{lﬂ% %aeﬁ.sih%e't hi s
way, t he Fak peamplegheiesnsa diskishapep alréctangulea perallelepipril shang. # Aylindrisakshape
car go, Zgﬁ?%etlp& Oxipdls eoad?tgﬁgtalsb'ﬁo]é Pﬁaﬁﬁﬂﬁﬁﬁlifé@ ot Skafdpl, @ted €d to the

reduction treatnent In ng cargo ereby native orgsgl S in places
wher e t heyladricabtables may haye gidsampsiergd$0da i Opansnd gdigiebg of #0 1 HRMHY kil | ed.
EXANPLES[{)@ﬁG] 30The present invention wll be described nore specifically

bel ow showi ng exanpl es. |l ncidentally, the sco of . the.presepnt invention
shoull® not be g‘bﬁ‘ﬁﬂ’?@&" myeRfign, they TF%?%@B%WW@%&@ lé?(%%‘f)rg?a 58§affglﬁ’><anpl e
1 agl nto fbg be%@td@ theballdskivagr wWhixh hssbeen subfecpe tb sholyiovidalintatimbntantehi t e
powder o nhydr.oys u . . Wei \

chl ori de C%atla%t ‘Xlﬁ%ﬁjﬁetgﬁgmf%eﬁ |g4r &eséﬁmg?%ﬂfa}%é ?I?fr)}% @ﬁ@%@&g Q‘%sgg{lﬁgg%g %f/t m X

t hem Ther peldailof sodjumi salfite én water aad hdding thsyresulting aguepysesolugion-prisysncasiong
pressure [ INFiel W&t j a dianmeter of 50 nm
and a leﬁ%’%%%%}l&%%v%%%%@hﬁsrga isg eé‘??ﬁ%g@#%@%@%ﬂn{@t[oow] Conpar ati ve
Exanpbe #V822las attenpted to tablet 100 parts by weight of a white powder

EI( anlhydrl OUIS-IO S@Q{h'éﬁglftﬂefdni&m‘t\fbf&bd‘hhﬁ s?ﬂ‘ité ﬁ%ehl@theblydﬁdﬁ@lns&ﬁend_ f_érﬁd:d”lﬂm'tgue as in
anmpl e 1. ver,. the powder was uf fi ci ent. sqlidifi nd only
brittle [PAFHSY %]é(j}rﬂ‘ée‘{;lﬁﬁﬁﬁiaﬁﬁmﬂlf‘%ﬁ'ﬁeﬁ“&d ‘%gﬁmﬁf‘%?n esaém\)/\%l?gfg%t ai ned.
[0029] 1Qhkxiashasedoxidizing aghntmeminining i thehalldshivagr.100sysdlyt thelamonet ofht of a
white powder of .an i ite, 1 r L0} -parts
by vei gneogrm iR AU G ARREL Bk EUEL 11 Skl R iaepaLARRR HiRE!

wei gR6 ofbassddinutihe effeesniedoncentration of een@igisgchioning 80 parts by wei ght of a
white po 3]of anhydrous sodiumsulfite and 20 parts by weight of sodium
15 chloride, "a_m xture D containing 70 parts wei ght of a white powder of
anhydrous sodi dxfhefess whergihe ballashivter ng&%\a@ g%/e“o%”lbgeﬁEﬁdJﬂlt@anIB?‘figle, a

m >O<|_t ure Erle?@f[i&@iﬂrﬂg%lﬁ%tﬁ%h%cbwth\ﬂk?bblfaﬁ Ifgllmﬂsﬁldpmsi‘ voslel fiteo theaaliyist rveatisr i
sodi um sul fi an parts i of sagdi u ri ure
cont ai ni ﬁ’@ay%e}fﬁ% 39 %{aﬁm’%gﬁa’[ @ﬁf ?fepeE‘S%"eéHdg‘%g fe?llrel ﬁ%ﬁ?tooﬁg) qggt&%lﬁoéul fite
and 86 paidwevby, invdiegiresenf inventiommeaidtiood ofcallesvieg the ballpst syséardel passiibropgh a

m xtures A to . ' . At ' sure of 25
VPa. o osouheE g i3t BLEF offeifucrebl bARKng: ol BREH SRS & Gt
of 30 mmprdfheed.esul ts of observation of tableted states of the resulting

solids are showfeifbl@Pfo? atowind¥ the BaIBasOwMexidRs BurdhoH HE @oftainer is not

particularly limited. For example, in the container having at least two openings, the

30  ballast water may be allowed to flow in through one opening and discharged from the other
opening; or in the container having one opening, the ballast water may be allowed to flow
in through the opening, and discharged after the ballast water has been filled. Inthe
present invention, the former method is effective and preferred.

The structure of the container is not particularly limited. Examples thereof

35  include packed towers or packed tanks used in chemical industries and the like; and agent
dissolvers described in JP-T-4-500171, JP-T-6-501418, JP-B-59-13890, JP-A-8-155465
and the like.
[0024]



M xture D M xture E Mxture F Sodi um Sulfite 100% 90% 80% 70% 60% 50%
Common Salt 0% 10% 20% 30% 40% 50% Tab | eted State B B B B A A 25 B:
Brittle lunps were obtained. A: Tablets with strength were obtai ned. [0030]
Exanple 3 30Into a container fixing type mxer, 50 parts by weight of a

whi te powder of anhydrous sodiumsulfite and 50 parts by weight of sodium
chl oride were Figmilged viesnghowing a state where seawater is poured intd a ballast tank in

unloading cargo from a ship.
In unloading cargo, in order to stabilize the ship, seawater is introduced as a
weight from the ocean through a filter 2 by means of a ballast pump 3 to store it in a ballast
5 tank 1. At this time, in order to kill orgahisms concealed in the seawater introduced, a
sodium hypochlorite-containing oxidizing agent is in-line blended thereto by means of an
oxidizing agent pump 4. Incidentally, the sodium hypochlorite-containing oxidizing
agent can be produced by electrolysis of seawater. Further, instead of in-line blending the
sodium hypochlorite-containing oxidizing agent by the pump 4, sodium hypochlorite can

10  also be produced in the ballast water by directly electrolyzing the ballast water.

[0025] .

Figs. 2 and 3 are each a view showing a state where seawater is discharged from a
ballast tank in loading cargo on a ship.

In loading cargo, the cargo acts as a weight, so that the ballast water becomes

15 umnecessary. The ballast water is discharged from the ballast tank 1 by using the ballast
pump 3.

At this time, in Fig. 2, a liquid in which the tablet or pellet of sodium sulfite is
dissolved or suspended is in-line blended with the ballast water from an agent tank 6 for
storing the liquid, by using a reducing agent pump 8, and that is discharged to the ocean.

20 In Fig. 3, the ballast water is allowed to flow in a bottom portion of a tower 7
filled with the tablet or pellet 5 of sodium sulfite, thereby bringing the ballast water into
contact with the tablet or pellet 5, and discharged from a top portion of the tower to the
ocean.

In this way, the alien organisms in the ballast water are killed in unloading cargo,

25  and the oxidizing agent in the ballast water is subjected to the reduction treatment in
loading cargo, whereby native organisms in places where the ballast water is discharged
can be prevented from being killed.

EXAMPLES
[0026]

30 The present invention will be described more specifically below showing
examples. Incidentally, the scope of the present invention should not be construed as
being limited by these examples.

[0027]
Example 1

35 Into a container fixing type mixer, 60 parts by weight of a white powder of
anhydrous sodium sulfite and 40 parts by weight of sodium chloride were charged and
stirred with a stirring blade to thoroughly mix them. The resulting mixture was tableted



stirred with a stirring blade to thoroughly m x them The resulting m xture
was tableted by a pelletizer (manufactured by Machina Co., Ltd.) at

tabl eting pressures of 4 MPa, 5 MPa, 25 MPa, and 30 MPa to obtain
cylindrical pellets a to d having a dianeter of 50 mmand a | ength of 30
mm The tableting pressure as described herein nmeans the hydraulic 5 gauge
pr essur e by peHetizen et tabkating presguie 15128 N Ry tonahidin gelindrial pellcishayinge r engt h

(N) of t ' I chiwas iag skongdd wad 96oanuf act ured by
Mar ubi sh?%%%ﬁ&ﬁﬁggﬁggqﬁg%ﬁfgg?uri nng.glfwllE_tﬁ ). %ﬁe results thereof are
shown i n[8®8le 2. Incidentally, the breaking strength (N) is shown as

maxi mum (RafRraiveHxanipléte Wwhen the tablet put between flat plates is broken

by coppression. Further he .r.el ati onshi p. bet n t i pressure
and the breaki Hg'&t H&#ﬁoga@ﬁtowl?aﬁtssll—;ryéyel%tvc\@gwl%{% o%dleégﬁ% a|5ld "PSwhen t he
br eaki ng seditmnglfite (Wijh the pellezenbytite s30© t¢¢hniquees & Exdnapledb| dloweyendksd | y

pei I ot pbpuRRoyed SRdHc oA, AR BAGE 1NEp RIARE | SRakdiBSgendtiolS °

St r engt h 160N @dgss3egre pbgdnerl283 15[ 0031] Al t hough the present
i nventi omo(ﬁ@? been described in detail with reference to specific
enbodi nents, it wll be apparent to those skilled in the art that various

nodi 19 catxameledhd changes can be made w thout departing fromthe spirit and
scope of the ppesedtrel Avemhingy 1 (0% s byapsightodtivdite pviies efladryddapanese

Pat ent Appl.i cation No. 2009-264208 il aon_.Nav. . nt of
which is S&d&%‘rsﬂ} 51 SELFTC OIS %Jr "r’f@g"y We&h@ﬂ@é%ei?o%%ﬁfto?m%‘% A
met hod f esdinmcsutfite tané 40 ipags by ezt ofiendium whiocide Framiers{” seispiagiect) pastsa

bi oci dal L gat B Al : ki, 7 | :
oxygen- bEIAH! xiogﬁﬁha*giﬁggveaﬁf G Rl 3036 et 29 pRAEDY sRfgtfR sodium

sul f 1§ e. chloride.ra @jxture

containtngrt0 pretsHYCWeiGh! Gfachits RaElse oF gulnareusst wat er
accor di ngo&i@mudit@land 30 PARS by Wthht 8PEddeth REI0kAE, PabltaSIE valtgihingd0ckaras
been sub g%e?ghtto% at\if}ﬁtebplo%deg g% al;[hry ?gug%géiuhlngu?ﬁt% %rr{(t:l %tparts by weight of sodium
chloride, and a mixture F containing 50 parts by weight of a white powder of anhydrous
sodium sulfite and 50 parts by weight of sodium chloride were each prepared. The
20  mixtures A to F were tableted by a pelletizer at a tableting pressure of 25 MPa to obtain
cylindrical solids having a diameter of 50 mm and a length of 30 mm. The results of

observation of tableted states of the resulting solids are shown in Table 1.

[Table 1]
Mixture A | Mixture B | Mixture C | Mixture D | Mixture E | Mixture F
Sodium | 00 90% 80% 70% 60% 50%
Sulfite
Common | - 10% 20% 30% 40% 50%
Salt
Tableted 1 B B B A A
State

25  B: Brittle lumps were obtained.
A: Tablets with strength were obtained.

[0030]
Example 3

30 Into a container fixing type mixer, 50 parts by weight of a white powder of
anhydrous sodium sulfite and 50 parts by weight of sodium chloride were charged, and

8



with the tablet or pellet of sodiumsulfite. [Claim3] The nethod for
reduce treating ballast water according to claim1, conprising 15di ssol vi ng
or suspending the tablet or pellet of sodiumsulfite in water, and addi ng
the resulting aqueous sol ution or suspension to the ballast water which has
been subjected to the biocidal treatment. [Calm4] 20The method I reduce

t reat i ngStEed with agtitréane laé%@dhwgugh}yeméﬁh?r& EWP@P& Fugture pagtahletsht ai ner
wi th thepf atyeﬁ&u&f (rﬁ@ddf@étuféﬁ E%Maamas@bf Li®) atasblettld sressngestoie MBh,5ast  wat er

whi ch h th

e A T R R NN e
or pel | eandh legdi ofB0smhd. i tThe t@ftgpressite as describelilteree nivads fhehydealice

treat bal | ast

wht oP nagi et the B PHRbabE bl B ach O] ThO St ARII ieeth MBLEL
oxi di zi ntheagsnting peumea tobd wanmdaswyedbe8I-56 |(lyagmsfa@ﬂreé btydﬂm@zshmﬁ@éme

30[ O al WE%Q hfheld ﬁ&ct&ﬁn%@h,ﬁdfonﬁ{e'r&dlﬁtﬁ&@éf%‘é%drﬂiﬁéﬁl‘éﬂzan exci pi ent.

[Aaim?7 et accaording to claim i.nt eeC|p|ent

conpri se Cs‘éﬁﬁll’fa&% the dipakingrgrengidy ) s gjown as maximugy, r?eaﬁltéﬁ tige Yhept
accor di NgaHl@ pat Bdtiveén Aht ;ﬂatememﬁtdﬂ By'w nepfesswne ntFurtaexs tkstRrbhslip petoseposed

of sodiu r.i de. CI ai t. ccording to any one of
cl ai b G%G&h%]eu%@ie ‘{/T\%‘l%’ﬁ rgngt?‘%%bq‘ﬁ}ﬁnslﬁg‘f?te to the excipient is
from40/60 to ﬁfbidhﬁital]&%emhb(!jreakmg strengthTN) beadrhest about P Neir lessctbe di ng to
any one Ia| obt ai ned by
press m)?a&’ll %aSInY °§%8%3 h%gcf%udr%lé%% ]}e@ &{588%%&9&?5%%#%%‘?6 and wherein

t abl etln@ihleé]sure at the tine of press nolding is from5 to 50 MPa. [C aim
11] The tabl et ope]ﬁ)&l | et accpglqjétlgg to anpepg of |cl apgkt@ to| 10,
wher ei n the—tabtet—orri5pettet—iy obtarmed by press notding a m xtuare of
sodi um syl f i Tablediwg t he exci Ql ent, (and erein|tabl ng pressurg at the
time of preggufiMP4)g |is from10 to 30 MPa. ABST The |present invention
rel ates o a_merhod for reduce treating ballast water whi ¢h has beéen
subj ect el t oBE3kP8Ci dal treggment |withsgschl ofi ne-hgged oxi di zjzxg agent or
anI ](c)xygen mxs@(gﬂqxq)dl zing agent, by using a tablet or pellet of sodium
sulfite FIG

15 [0031]

Although the present invention has been described in detail with reference to
specific embodiments, it will be apparent to those skilled in the art that various
modifications and changes can be made without departing from the spirit and scope of the
present invention.

20 This application is based on Japanese Patent Application No. 2009-264208, filed

on Nov. 19, 2009, the content of which is incorporated herein by reference.
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CLAIMS

[Claim 1]

A method for reduce treating ballast water which has been subjected to a biocidal

0

y

= 38.618x + 120.91 R2

treatment with a chlorine-based oxidizing agent or an oxygen-based oxidizing agent, by

using a tablet or pellet of sodium sulfite.

[Claim 2]

The method for reduce treating ballast water according to claim 1, comprising
bringing the ballast water which has been subjected to the biocidal treatment into contact

with the tablet or pellet of sodium sulfite.

[Claim 3]

The method for reduce treating ballast water according to claim 1, comprising
dissolving or suspending the tablet or pellet of sodium sulfite in water, and adding the
resulting aqueous solution or suspension to the ballast water which has been subjected to

the biocidal treatment.

[Claim 4]

The method for reduce treating ballast water according to claim 1, comprising

filling a container with the tablet or pellet of sodium sulfite, and allowing the ballast water

which has been subjected to the biocidal treatment to pass through an inner cavity of the
container, thereby bringing it into contact with the tablet or pellet of sodium sulfite.

[Claim 5]

The method for reduce treating ballast water according to claim 1, wherein the
ballast water which has been subjected to the biocidal treatment with the chlorine-based

oxidizing agent is one obtained by electrolysis of a ballast water.

[Claim 6]

A tablet or pellet comprising sodium sulfite and an excipient.

[Claim 7]

The tablet or pellet according to claim 6, wherein the excipient comprises sodium

chloride.

[Claim 8]

10

FIG 4 Tabletting pressure and pellet breaking strength
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5 101520253035 Tabl etting pressure (MPa)

10

15

The tablet or pellet according to claim 6 or 7, wherein the excipient is

substantially composed of sodium chloride.

[Claim 9]
The tablet or pellet according to any one of claims 6 to 8, wherein a weight ratio
of sodium sulfite to the excipient is from 40/60 to 60/40.

[Claim 10]
The tablet or pellet according to any one of claims 6 to 9, wherein the tablet or

pellet is obtained by press molding a mixture of sodium sulfite and the excipient, and
wherein tableting pressure at the time of press molding is from 5 to 50 MPa.

[Claim 11]

The tablet or pellet according to any one of claims 6 to 10, wherein the tablet or
pellet is obtained by press molding a mixture of sodium sulfite and the excipient, and
wherein tableting pressure at the time of press molding is from 10 to 30 MPa.
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