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BALLAST WATER TREATMENT SYSTEM 5 Technical Field The
present invention relates, to ballast water treatnent
systens, and particularly to a ballast water
treatnment systemfor renoving aquatic organisns from
the ballast water of a ship, 10 Background Art Ships
whi ch transport ores, crude oil and the like are
provided with a ballast tank so that ballast water
such as sea .cater and fresh water is stored in the
ballast tar. k to performattitude control and
stability mai ntenance of the hull. Since ballast water
is taken into the ballast tank when the ship is

uph bladiel W AR TRENTXENTrgedEM om t he bal | ast 15 tank
as the | oading of cargoes progresses, it will be

di scharged. in a region differeni from the |ocation
ofechpiedidht ake. Therefore, aquatic organi sns may be
moved Whi fredch€invdBbh ASlic R bATas@Rer 3R hdeRt dyfefs, A8 particularly
envi ronmen, and in such a ease. there arisSes a
c8AdaNt walpHERatReab Yy S HARTCAPBING AR e AN SATITeIR he ballast water
byrsisAgss activities such as fisheries are affected.
Moreover, there is also a that that pathogenic
bacteria which are noved with the ballast 20 water
dBﬁﬁg&hﬂj@ﬁfeCt human health. Accordingly, in the

I nt Co t f th t .Shi ps'
Bl oo P UL BEn CTRET HEGARUEFBHE] DR OhoTBHr i eras
Gﬂxﬂd doahat amlthsﬂ\)hﬂag;efmtsea)‘_ﬁ/at&i‘ungﬁesh Baxkd 1agtbre\Mﬁ ﬁlé bllast ttank to
. rua . n I T.
o%cr orm fltth?ude F(\)A@rol %xﬁll éﬁg%hﬁgwget%%ﬂ% og%g g\%ﬁ) a;gmir%talé?sg{’vater 18
ttamtmte fite tapzp;ataak wben thd blep ainlcagdd, watie ms«:mrmg émenthe ba2hst
| { Va
Iﬂpa%Qﬁ dl‘%ad?r}ié WR%g)ces grgé{'ests&elt V\Pﬁ gé st hlﬁ%gﬁﬂ In, %re%loil qu}%rent from

gani zat1 o
vthal@h@tlomm@ aniesmgakper Thotabire, aqmt@rorgamsm ngsihe swsedywilather

ttﬁﬁﬁ‘st gzratef:‘ Qlwaslettl% @ a E(?N gﬂvﬁ%mﬁ €hi 1ﬂ ﬁlcfﬂl @%&sg"{mrg 'alq%g? icgrn:ern

Less vi a anishs per milliliter
oth@}éﬁ@syﬁ@m ue éeStlﬁafﬁi B ﬂm glaprs petpvatics guchys fislpnins arc affected.

chiZBR P QHer@ﬂsqusg &8 @at E)zhﬁ'(;gef% bEALB wilith O SV & VIFBTE b ast
i n mni num di nensi on. 0 *Toxi cogenic Vibrio chol erae

(%MT“QﬁﬁbUﬁﬁggynpghﬁ@§s than 1 colony formng unit
(cfu) A@&frdﬁl@? 1mttférlﬂﬁﬁxtaﬁ(:51ﬁ|l Conv%ﬁt’i—‘d’l‘llq’f)ﬂ tﬁ@l\/ﬁni bdend oF sh§'s
Iljters nt est

E‘%@ft%’?@&fc.meﬁnt?@%on@ﬂé Vi‘%’né?rdh?ag?mf_f’bE“WP‘F%FIP% §Ships’
| Ballastdedtert & Se@ink@s,y watadopst anEddsy, 2@04r n@ﬁﬁg Rabligsdry for
&gter Iqq?tgg»tttecholo les for &{ ballast

s o el p PRl eavmeds angmrs (el Biar pynegsment
staadads pulacd by the International Maritime Organization ([MO) are as follows.
* Less than 10 viable organisms per cubic meter for organisms greater than or equal to
50 micrometers in minimum dimension.
* Less than 10 viable organisms per milliliter for organisms less than 50 micrometers in
minimum dimension and greater than or equal to 10 micrometers in minimum dimension.
* Toxicogenic Vibrio cholerae (O-1 and O-139) is less than 1 colony forming unit (cfu)
per 100 micrometers.

* Escherichia coli is less than 250 cfu per 100 milliliters.
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schenes have been the main stream in which it coarse
haltering is perforned by a filter 5 (physical
treatnment) and thereafter disinfectants are added; in
Patent Citation 1, the ballast water is sterilized

t hrough the addi tion of chl 05| ne based chem cal s.
Moreover, Patent Citation 27utilizes hydro peroxide
to sterilize the ballast water and Patent Citation 3
utilizes ozone to sterilize the ballast water. In
r'elnéntinal Britocodcnis pdsathen 6J0 ot perilPP matiliors. schenes, a
coagul at / 0

C020uL B B0 SRRL IR 2 R 1y AL AATRE AR Wi
nagpietfyicg bplesideter arcepreppeied  For exhplo adon eentiongally esteriligation
ehang lhgveaogyr%k ha sﬁéﬁh%ﬁ%ﬁmcﬁﬁ'c&i}s l?erﬁlg?s Hl%dbgqfﬁlter

renmoval , thereby ormng magnet |c and
nfagysecel teeafrn@wnéﬂ@rqa@@rmf@tﬂawe Hlsled;dn P@falgtrfetagorah dhe

fiahh @ Graitef ﬁ%feﬁpi/edstﬁrgﬁélpthé Mﬁtf&@\{ﬁl%etﬁ@eci @EGRbIs aQM@FebGer
organi sms. 15 Patent Citation 1 Japanese Patent

A&?ﬁﬂnf eHatioa 3 utifres _h@f@,peqqélde tusterize thpdallast waterapd Patent Citation
G Lk OooRe ¥ARANESE: Pala@NfarhPPl | cation Lai d- Open No.
05-910. Patent Citation 3 Japanese Patent Application
Lai d- OFERCRoY AT 0o Qﬁyanhzafrhat SHAMES; & oY IOA/SIRFRB s
Rah&m is ﬁﬂ)@bdeﬂ ai wean Lk erape) 1Mten2@@z§roa 118&§chals?a(ﬁd magnetic

Di scl osur vention Techni robl em Bal |.

VREEFT %?/jedﬁ&ott %Baﬁg?tﬁ"aé"tr t%‘?ﬂ}a“ﬁlc‘?raﬂ“ ' SRa S tre” %rathgﬁ%fget
| dfSer@ta theeﬁbalfmhyng MEpk e ﬁdc@,ﬁalnﬂ tmmhhgnemaﬂg«:s dependeadby
on t

areal (e 8 ST Pl byt PR R Riof N HFian! s gt B S

aquatic organi sms existent in 25 water such as

I d
bﬁ?en? &hglo‘rﬁqu olgangﬁv?a%nfc' A}?p%%%lonqglrde ége%q\]o. ggﬁ%& Vi\S/g ter

a]_? 3@,@} C_tth@n\ldhmgsed{ateaq@mhcmcmr@ah@m qr§-910.
Sh AN ElGRAG!y ?(pa\ﬁgsre}i’ategggéﬁghtm 190-65% 1@(? %66‘212@5‘4’ a

convecti on ow et occur due to the tenperature
dP e F drioa 4Hema\ne@rPa@ayAmmatmnd,md @E@LNQ |2ﬂ@5 £1¥8&7-.change
in the volunme of aquatic organisns in a short period
of time. For this reason, it is very difficult to
condew ¢fynzotigehi eve the ball ast water managenent
stapdad ¢sopest abl | shed by the MO, and an attenpt to
fulfill the standards in an unreasonabl e nanner )
cause HalrsivvatgdRar Rdakenfnaiany gort epnddRe Hpridand ik bty
Qv&@d i@ Fcantly Oarg ,deﬂieﬁidﬁg ohlfRlpyacashw@weniake Sﬁoﬁébdtﬁfpdzs in a

i s necessary tq In an excess anount of
T o u o P berP e ST e RARBE pregHgs exkent i
ewaasaclwrmaatriaoindcplmmwahavb lirgpetiactsl, dut besuerophieatiofii sMoreover,

ef fi t

P TGN g St G YO FmE RO B TR SRR Yoy
atppatding cnrtigpaseh®mpand a convection flow etc. may occur due to the temperature
difference between day and night resulting in a change in the volume of aquatic
organisms in a short period of time. For this reason, it is very difficult to constantly
achieve the ballast water management standards established by the IMO, and an attempt

to fulfill the standards in an unreasonable manner may cause a new, adverse effect.
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5 in that water area when the ballast water is

di scharged. Further, in order to securely achieve the

standards in Patent Ctation 4, it is necessary to

add an excess ampunt of the chem cals for formng

magnetic floes, which may cause a risk that due to

the injection of such excess anmount of chem cals, the

anmount of magnetic foes to be recovered needl essly

i ncreases. 10 The present invention has been made in

vi ew offott ¢xemploowPadeisCitatibesd! ©i3r oupBIrdy edssve divdtandads, ttds

\(l)\ﬁécgsﬁgr%'iooin LOM! ques @Llnlt &151}{@& ta{n)J %%ﬁmofﬁ}é%ﬁ{ﬁon of an
I'C an - constan eve t ast wat er

nengesy emewitt of thendat U@l@sthamlm shskghdyyhe dicaty fgeof remains
ﬁ‘igllgf)‘& %ﬁl secfg aH&dtBE th%%oz!t QF q‘l% 'i)aﬁa(s’t t@ﬁbén@‘(&hh@?qu@@co&gamsms

descri bed. ] ect |rstg of the present

| It iatsnarse Wwfdégb?dlaﬁia’i’qtﬁsﬁt Wb%fé?d treat nent system

i ncl udipgndpah fdet {O%@éﬂaﬁgch?oqpﬁfeiﬁai’léards\’m'Pﬁtlantr GURYES, it is

substances to he renoved |inen ballast. water, and a

bBACPRAY (@ adlenifgeshrmanbelale dsmiopls fprfermipg magnetic Qa@tSeUhlch

b¥af E‘a%sé’\@iﬁﬁcrthit 8o TR ni e@t@cﬂﬂff@ﬁdﬂ%xbéﬂ§£xﬁ$dn@ of @BmeaBthe,
the ballast water treatnent seéstemc haracteri zed be

| HEOURHPITRRENS AT t°0hci TR VEph ATCAICHYY WAIRYS 20 nonitors a

wat er quabietent Biverdde hBalckAmhdanat @i ofaChbdy €QREHRH

a arat us whi gh .controls an %g‘gagatl onal conditio ql
RS R BB AL B A€ PR L He B gk s yeh can

r esstafitlyofchict e bAREY WadEringagpRar stindsds Sitabtiehet g tHel IVEY.

aspect of the present invention is configured such

that the water quality of the ballast water is
mhhmlesdlmnni | ased on that result, the operati onal 25

condi ti P DRt to aEhleveV\Qet floyd 5e§? brer? nﬁéa(? pé{) ﬁ%é‘gsgiﬁt present

cont roII'I‘1 OSSI vvater
emafition grqvtde$ mb:hhvtew ager congieatrsystova tretudgpgay athyreetwnt aph@AuS

t Qﬁic eI LtHCXs bee rérncgle@ ﬁl)!ﬂ%ﬁﬁasy\@gt@{ a§d :gmllfaét‘%zﬁ’mtv;kﬁ{ch

varies depending o ter 1 ntake conditions. Moreover,
astetss the ﬁgllatsbwatﬁetreraied §r/ thyypées treatBiewieepaain ensietedaneship, the

' ﬁalﬁﬁr\JaQerr Rt deft sy@6H Qﬁgi@&ﬁed’%}t 1lﬂc1uﬁ§g Vﬁh&ﬁtoﬁﬂgﬁﬁﬂpﬁﬁéu@fwhlch
the ballast watef, it i s possible to prevent,

e ROBKSS Y BalsT QRS AT thedpBast WRRT ekd 3 enntiat appRratis w@wﬁeammls an

| btk tfdn b £dti dnSof s bhatérQfeat@h©dpparkiu€ BAsB® B a mbBitorin fgresult of
exanpl e, when a sterilization schene is adopted

t F& "W&tt%‘?ngtatpé%{?tﬁént apparatus, it is possible to
pr eventsims tRXEasSpe¢ofQlic proseuf i_fl‘i'di‘ah@ﬂis cbififj g2 eddi sO¢h @it the water
B AT 0 SRR ISR A3 SRSt Shel o
_abtdldttifbﬁs @frtldé waxemteeratmenﬁa@atam drea:apmnedgi 1stpbeslme @geat the
BRI P25 25 Db Db v sy o
c tdadullat waoer ssgpfaraatd yusarishidpeindigpagudtetiegke conditions.
Moreover, according to the first aspect, since water treatment is performed in
accordance with the water quality of the ballast water, it is possible to prevent an
excessive or insufficient injection of the chemical liquid which is used for water

treatment. For example, when a sterilization scheme is adopted for the water treatment

apparatus, it is possible to prevent an excessive or insufficient injection of disinfectant,
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5 the substance to be renove by injecting a coagul ant
into and agitating the ballast water; and a
separation/ renoval apparatus which separates and
renmoves aggregates which occurs in he coagul ation
apparatus. The second aspect ,is based on a
coagul ati on/ separati on schen® whi ch makes the
substances to renoved in the ballast water to
coagul ate thereby being 10 separated/ renoved, and
tther:lsy prsvendngthedﬁsimfecﬁamtj feot inmsidg 8 bmfleccoratht soatisg bithaballast
i,zatl i 0 schene, thereby elimnating a burden on
%e élgatl eaerﬁlglr&\‘metnﬁe ball ast tank and file environment.
I't is Acteudpipatt i tegparmtiveniangsrohadctcappin dtaus! thafirst

r £l I

L
tth@swtemm b¢ rewiered byrinjeeting apagsizat inwerad iaaitattlhatheubﬁllftsh‘éater
SHEALhatRioASRGRFAL a %Q%u%&ﬂitcﬁ ol aﬁ%@%ﬁ@xteﬁl%vé‘s%%& £ d}th&x
coagul'ation apparg ased gn the nonitori resul
ofccrp én the paEpliqRpPPAPBEar at us to adj ust an injection
amount of sLhg a@%c?-@ Bh@Bbn a c@&ﬁﬁﬁgd/ﬁgalﬁl@ont éaﬁexﬁéklvm% makes the
aspect, since t I nj ection anount he coagulant is
cHRSICE (e r"f“i*P"é‘é@dF‘?j%lﬂé% WRESE FP qoa@ﬂ%t&fhéfebuhapg ty of

tgagarhe&/{eaﬁ)&ed/\@ﬁ@ﬂhere lid norm,@bmﬁcﬁdg d1§'1ﬂf€&z§nts & 111 H%mllzatlon
enough ampunt of the coagul ant. '"therefore

IS

p%%%?fb fhareby clmiggidnga ‘%“ﬁ%?né’e ﬂt"cﬁ%?@t&ﬂga‘ﬁ herbalipy B‘él‘ ﬁlgd the

r RO dUeis @bte@ thabX ep&SatidnNte @6l @ppatiustdf uGlRRAWkBRY ,
nd1 to_, mnimze the bur deg on t he. environnent when

R (PEL N BERFUG CPYRLPH Y SN PSrt h aspect of

t he pr aseind aspént entht presdns invh@aloadd eatazedzddrn thlaairn the sacdnlie

%c? glfeucsomlzr%l ag%ar?t}l S‘S)Pgr 5 g%a cga%sl’l?a?rlgxrl géplta:r)aglé]srbga?% on the monitoring

rtagﬂteif ithe: ris@parag apcparatmd) aljfst it igjectsmparoati @nhe @bgulant.

Accor d'faﬁ&rﬁlﬁ tNGe {h&%ﬁ aEéJ% 2§R&She in c{‘&lean?ouHP&Qﬁet dofgulant is

separation a d a ‘sep ar at on are conbi ne It.

i niaediil h@omd@nqse‘nﬂldhqnvatbrequgbtmf tieibaltgst eaiov érlypcmlble Ly anect

agjggtggalgﬂ%moﬁt J tﬂalcgiguﬁdﬁﬁe%@x%ﬁ)r@ it g&m@feqy YRS éﬂe

not ed t hat fourth aspect, it Is
HOREBlanEGAdIIng reyBuRRsrdur i @ eSS Higctiar of f@gulbréf @déo

CARASH @t @Brde VO @0 ¥BfironmBRANRH ki vagRakak: 8 lEhsk:l“{arged
preferably performed by using a magnet such

per manénPuripashery AEhe Prﬁs%ﬁ‘é‘? 6R éﬁf&‘?‘iaﬁt@rlﬁégﬁ Elﬁt mé‘eeéecond or

anfld hdpkdieihe g@&aﬁ&vﬂeﬁﬁvalapmﬁﬁﬁﬁ abifpuReh QEsmEndin of a
usw;lgttlafll O to 15 mnmade of nmetal or resin. 5

AN3g ‘hseB%rﬁté‘E’tan fif HeSS°pHEL®nt i nvention is

charac tAecoralagl td the fonah aé;iécta:ﬂiyclemztghetichepa&itldnCanﬂ B eilter
fourt t.he nonitori

h
RPaEn TGP hBABUNHG Paror BastaHar Bpow o ekt
tann highispgedand a Aigh ey i Clt isyhoafd thanén thafduah taspaed @ tis preferable

to admix magnetic powder into the ballast water before coagulation. Moreover,
magnetic separation is preferably performed by using a magnet such as a permanent
magnet, a superconducting magnet, etc., and filter separation is preferably performed by

using a filter of 10 to 15 um made of metal or resin.
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According to the fifth aspect, since the nonitoring is

perfornmed ay neasuring at 5 least one of a turbidity

and a chromaticity, it is possible to indirectly

obtain a rough estimate of the concentration of the

aquatic organisnms in the ballast water. Mreover,

tinny nul ti purpose apparatuses have been devel oped for

a turbidineter and colorineter. sixth aspect of the

present invention is characterized in that in any of

t he fi adifth atsp:ect bighd pmsrenhnwpecis sharpdi¢rezedrorthatar anygpf the first
r S r r

AR BT oHRR, ok e P L PR R Bt

tlhat sncxif la naque;c and asqhm@tmh)eofvtm eallagjratkart y of t he

bal l aSk &9 lg% H)I tﬁ% Wﬁg&&rsﬁgeﬁ%n&%ﬁt&qﬁ%g eél %@asunng at

anal ysis o t water
deaseend of a tefbidiy pidvechrdreaticion dldmposaibledn I@reqth@bmp@

e{wgfﬁgt'e %Fﬁle CB‘I}CEE&?&UQQ h% lﬂé Bqu‘ﬁ@; &%anlﬁl&slﬁ Ylf’ergaﬁas@%&%f: t I\QJI'COVCI'

e present 1nvention Is characterized in that in any
ofayeultimBpdsp prraratyseshaxe Ppeaép\eféqp@d farjpdurbignagiesiand colorimeter.

appar at\Ugy s kLt Ok the lestd BREARALs MalbitBzddNAthat B ahf s@h&Hrst
by the water treatment apparatus per unit tine

Aeé@rfevrﬁgasp%ft% He wv@mﬂaﬁpa%téwon@rh@é belipst yatery erierming

VAl AR RRlysidBf he balBS wdtat is, a dwelt tole in the
wat er treatnment apparatus is control | ed,

pPOSSi br‘\écqrelnéfq#lwéﬁlhaﬂgfct piarrgbeviiredeligof &w&&@as{ WS

rﬁﬂfﬁbbﬁdﬂl tﬁ’,'\{ﬁffor\ﬁi’iﬁghd hagsihstiances balcasmaterem@dsltae ® dirctly
a, 20 \r}\;get anoun rﬂrﬁ t he bal | ast exanpl e,

B oo PR LA SUBA PR TS ™D Qe bl er’

steri | iAazaténtnaspeda efrm p®sausddentioh id chapossicdliethhian any of the
@rﬁ{ t?)gl haaﬁéé)cfn%,]&le tc?netra EI'EH%UD {a{us%dnt\rlglg zp tre%tmegr{t %(I)lfqing ﬁ%a?@ttrepté{d by
Tthe wefeonr@ytmey eppavdtigsiper triiiginee.i s an | nf I ow of a hi gh

conce n.I\gc%Lcinggqo Qlﬁe gl‘apzis sglldce th% Qre?tmreﬁtq/oidngeeper gﬁlf:nme lifat i is,

is possi toe ICIe orma sterilizatio
t & dadlntimg in t%w@erdmhnenv\mmraals Watoairol2g, it isepatsiiato efﬁmently

R egc@&u sukR@n&d u% émS%Q%Nﬁéﬂ%é&B?cﬁ&%é B SGRARE afeSn a

IS possible to control the dwell tine in the
c’é@@ amatmtowhaﬁpléasawgr b§0fcf‘éﬁ1{ﬂ¥’164 ‘I"h“‘ﬁg‘ W@ tept@igptAappratus based

aBPAALrilizREn dfdrde i LEFR; it ksHBEEfi @R on@M @RoMRA RinteHRA&1 Wh a
an inflow of a high concentration of _organi sps due to

adipigigcientdy ce@teolhna the freatigers ¥plgme PEF LR e |T§}er5@ms BYehwhen
t fere GOAGHAY bPOhigh e&@élmaﬁ&n &forgibatsidGe @ QRN BIc., BQs An
eﬂghgh aspect of . le esent inventjon is h .

PhE SRS prorRe s TGHO" BRAUPARL  VPRQY STy BhepRgyaer
Seaxehidnd a@ﬁmtbasedtdna cﬁmlahen/isdpgraa@;pa:hahus usEn it tiopossiblh e
wat er he l ast at ipnlet part of
SR Pt oad R Aot P ey s T BRR s
wadr @nit timeat nmrdfompq:van ahestheraiicinan{lowof igglbedncastaticraetk .
aé'%gnﬁsdnl% tt RS tlI%Q tetr(} ety p%%gible It(; se|c§rel?'%%rcflor?r|1 fe tcgaggﬁ{ignor m

treatment of aquatlc organisms.

An eighth aspect of the present invention is characterized in that in any of the

first to the seventh aspects, the monitoring apparatus monitors the water quality of the
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accordance with the variation of water quality of the
bal | ast water at the tine of water intake by
nonitoring the water quality of the ballast water at
an inlet part of the water treatnent apparatus.
Moreover, it is pass hi le iLJo cope with a perfornmance
change (a degradation of performance, etc.) of the
wat er treatnent apparatus by nonitoring the water
quality of the ballast water at an outlet part of the
Vietlest wiaree atamgwitt rap parmataer tredfuetdthpparatis, ati 2 qptg pribbithe o
C ter quality is
d‘gé&(%at 3{5& ﬂ)? ﬁr%ag(fn ar mﬁe%gm%ﬁﬂr%’?t oring the water
qual [ ty\ccdrdmglEhebwhthaespecmtlsaposmhlettmgerfoamwvateAtrnatmtm in
a%@&ﬁ&nce Qhith Eﬁ%%ﬁﬁﬁnﬁ%@ batePY RO cﬁ@he' b%u%s@ R tﬁx‘?edof'&%ter
Irst "to th aspects,
biatakaky mmtoelmg thee@ttermmht}sgfsrh@bnlhamvm @tsananllei e of the Water
[ ELbRG Athal e, Bt ic HRbGIIL B fiew iRk bamhRBKnA
the ba Q% t water to blcta}egl schar é:egeew n‘F ﬁﬁm%a I 'as -
t %ﬁgkadattqy of Rerfopprdeduc. of thwatopdearmant mmﬁmby HOPHITEE (e
apslet {1811 Ak I Bhil B &ér ot $n mfe{}%@{t&%ebwat&hﬁamﬂeﬁt WBAEs.

treat nent apparatus. Accord the ninth aspect. it
i Buriess &jippassiplefetare R eetsan |Wézsqh t‘Wa‘f’@?‘ qualify i dgraded in the

exanp) ﬁomﬂsﬁ’iﬁ@th@ wWaddt Sl BURd baPhstther siRst.ances to be
renoved are included in the ballast water at the tune

of wat ErMPAASCE, Of TS &NVSRRD IS HaEASoriaedyia thag e T G &irst
nt@tthédﬂgtftm @spani kne ban@mmeldréaundnh eysmt Btludds QA EBA Treturﬁfng the

renoved
R R RS RS e S LS R g PR AR ol BBt wank
t li‘c)lt]Se; outtside tb heposs itlohtenett appadits had ge bliaki wstr is watard Hythe
ateratreat enpa rafh it securely satisfies the standards,

‘f’ Vs fiot ed A E etreatnent of the ballast water is
prefer asbl:cydlpg tof the niBth aaprict, & it b@sibleitp rat@atitigratiafisst avar, whéfor
tél?m@@' @ﬁén al E gﬁlodﬂﬁ of’jtlil:lé gﬂ)@tragceeg to l?esreégye%rllkalqglg&% 1n thﬁ ballast

ts according tot present invention,

Weidterrat @mairmetqf v\@fer mﬁ%{eb\ahelnalset supgienses fode rmcme@ alte @ptrseéflcwntly

ax%ﬁlob&lstﬁfdth@@a&n%am@l& whéJ‘tﬁe klfb@t%ﬁcegmal'lem%%h\;el bWn in the
of the water Ireatnnért apparatus are controlle it

| @nlp ediabiase weler i rsisated heApraicpist! tiatiieip PQWsibisHo discharge ballast

Sivaei if laGantih )ﬁvh}éﬂﬁﬂ s%éarel eRBNEY (st U MAL eFF il rﬁﬁeﬁlﬂ?at retreatment
conditions so th as a desired water

THePEYAE Wagp isi Pt‘ef?ré‘blﬁ 8s&qrped whie disship é‘P‘f}g%%&aing f"’\}‘e't Y ballast
stapdatdemafen. the di scharge of the ballast water and

t hereby preventing the destruction of ecosystemdue to
the di scharge of the ballast water. | rief Description
oAdiamnaptongEffedts gure 1] Figure 1 shows a first

enbodi al | ast water hieatrre

t of t bal
rel ati %Q(Ergl?lg hoetlplg PIGSCR invention, ince the water quality 5 ¥ EMalast water is

monitored and based on the result, the operational conditions of the water treatment
apparatus are controlled, it is possible to treat the ballast water which significantly varies
depending on water intake conditions so that it has a desired water quality. Therefore,
it is possible to securely satisfy the standards for the discharge of the ballast water and

thereby preventing the destruction of ecosystem due to the discharge of the ballast water.
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(Figure | igurc 2 shows a ballast water treatnent
systemwhich is different from:hat ni 5 Figure 1.
[Figure 3] Figure 3 shows the flow of water discharge
in the ballast water treatnment systemof Figure
I"igure 4] Figure 4 shows a ;econd enbodi nent of the
bal | ast waver treatnent system relating to the
present invention. 10 [Figure 5] Figure. 5 Shows a
bal | ast water treatmeni systemwhich is d.i lerenl:
meﬁHeh@mti@fof[ﬁhgmge 4. [Figure 6] Figure 6 shows the
[ nt
YRk B By B B LB M Bl LT
sthkamngWéhmtsanm@wgmm bet ween t he. concentrat| ons of
rdf %Ws 2 gﬁla@tfwﬁé}l t}egt%enmgt@m%htlp @fferent from that of
concccrra ons of chemcal |i1quid [Figure 8] Figure
gfipged. tabl e to show the rel ati onshl p between the
U ikeH Yo 3 Dbk aRtowMtiviater @Rehatdi6n afé@hmt RABURL 8n B
coagul ants. Expl anation of Reter'ence
10stempiFigdstwat er treat ment system 12 .. Shi p,

]{4?1guréﬁﬁtf$g‘uh{ L3R BkeBRPa&hidditfent ofltﬁe balﬁ&'&a@eﬂtreitﬁh@iﬁ,system
sl.ing apparatus, 20...Coutm apparatus,

Zﬁlatmg 'igﬁ%l?rﬁsﬁf‘t inyBlei al appar at us, 24...Sterilizing

PRArad | USgureshowRa bWl Witerdtcpinitg sy3t8m-wlﬁ’¢lﬂp diffef@t from that of
Val ve, 32...Treat ed water piping, 34 to

Jggured 8anpl | ng Pi pe, 40...Ballast water ireatcu

r [@@ﬂﬁd @MRigude26 sholis kieUloat of@;mdr idisehargbdn theGaNGuvati texatohane,
6. o BYPass | line, 25 50...Ballast water treatnent
y%tf ﬁ ~Water treat rrent apparatus, 54 ...
mmmﬁlﬁguraﬂdlan@lum show B&.relatfonslag hbta/bﬂothe comic¢ntrations of

S uatlc%qga%s?r% é)? Bal“é&l v&a’ter ggcithe mn&fatlgnsooq\ggeqﬁlcﬁ%gﬁlﬁg

ar at e coagulant a arat us,
6[4F1gureF8ilegveer$ & ad@higtsvl show tl@ddamrglshlapgaqut the furtgéity, of ballast

H, 9l :1%8%%@1 PgEﬂBﬁrQs”of\é‘o’e?g%%ts 68...L""-speed agitation

Vess l\/agnet I C separation
appar at us, 74. F| | ter separation apparatus, 80,

B@,{ﬂlﬁgﬁonvat@feren%g) treatnent system 82,. G rcul ation
| ine Best Mbde for Carrying out the Inventlon 8

HE} eBtltaghwatgs tspigientsyEcntyo d$%rh43 Vopier tfatpRRf 1PRER Wat er
t e aBMBR tarfky $8. eB’hIﬁﬁir@tablﬁwatﬁQ 20 he:oﬂt&olagwramm ve nphyz;n:al

V\#elnlovaﬁ %p[%?astgsr &AP egterlhzclr?gr Qplpn tus 026t h]%a t%p gigl(rjlg, 8a
30...Valve, 32...Treated water piping, 34 to 38...Sampling Pipe, 40...Ballast water
treatment system, 42...Circulation line, 44...Circulation line, 46...Bypass line,
50...Ballast water treatment system, 52... Water treatment apparatus, 54...Chemicals
adding unit, 56...Coagulation unit, 58...Separation unit, 60...Magnetic powder adding
apparatus, 62...Inorganic coagulant adding apparatus, 64...Polymeric coagulant adding
apparatus, 66... High-speed agitation vessel, 68...Low-speed agitation vessel, 70...Piping,
72...Magnetic separation apparatus, 74...Filter separation apparatus, 80... Ballast water

treatment system, 82...Circulation line

Best Mode for Carrying out the Invention
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Figure 1 schematically shows the configuration of a
first enbodi nent of the ballast water treatnent
systemrelating to the present invention. The ball ast
water treatnent system 110 shown in the figure is
installed in a ship 12 and |§ primarily made up of a
wat er treeatrreat apparatus 14, a ballast tank 16, a
nonitoring apparatus 18, and a control apparatus 20.
The wat er treatnent apparatus 14, which is an exanpl e
of " st &leichitaz airéferbls chmbodiments sf thrabldlasipvaedr traatgedispstot relating
[ e . s 22
ARG b e BBl Bl R, (P, AR R
r enov aﬂ?lgamplaacmwo@@ spn\yssuhe a¢nf5gu1raewwfelsﬁrbt&n@edlaqmaqf ithe
AR trea@rﬂ%t §§§?b91?1% g &)cﬂlé senﬁlingefntloxfl 0 rTh%hl%t Hler
apparatus utilizing, tor exa
ciyeaimogre sysem Oapowatn thnfiguré eenstallandl %ihhe}@néﬁ@rw@év made up
S9 NerQoatidn G EH&Q&G@M Q'BallaAt tﬁﬁ%’[é’\@%ﬁltormggibwatgﬁlg §nd a
connected to the physical rempval apparatus 22, an
ponpolzgrapYs - val ve 15 30 are arranged in the

raw Vﬁf@w@ér@e%e@@ppﬂ&@ 14, R@nidUEPn S8R ot gstéhlfz'at\(&f s€heme",
sea water or fresh water i's withdrawn into the

ramedRtRet PIHIPH 2DBraES inslugiag a PBYSiGbiepRyA peRgratus 22 and a

r KDV ppRASALUS 22. The punp 28 and the valve 30 are
connected to the control rat s 20, and the

r evol ut!PoRRFCY serBeya ‘I‘PPE“H‘B‘S%EHE éFFé“"t"FF argh AaHgG OgRnisms

tzhﬂ su@;lemed 36ids e, FOORKIEDhL ghatarus ubzigh MrieRdmAg pan@t, las

is nated_ that.d end i ng, on.the desi.gn. of
Sl aE L At UBES AR Pty dap SRR, Rl Nrer
epsibmgl Resnionieatedhi plt}h&alp’emsvat aiparauermyza)ld a@pmrzatanld;a 2ave

Il ed h
USI aﬁg Elrtr%ngcsé A theeraxﬁgNBeXer P CPHP O%Grsleﬁi’blgn tihn Wti]% N bell egvndsr}v%fff‘%ea %ater

udri fteislz edtet © wmeerdws @vo thatrev-vater pipaglRowad sricd (Phee physwal
pxlgﬁ%{/zﬁ% arraq al Tﬁ@ﬁﬁﬁp@ié"ﬁlde}gg \'ia§vec3@r5fee&)§1§ééte¥i(?o fhe control

ast 6 via a treat wat'er piping 32, an
t dppargiue ﬂO,I alné ihsgevappiana spesd 2the pupp 3§ p ¢ erenigivé thsopkve 30

| Be E&}ﬁrohéen%t tﬁgcon%él aeﬁse{us RHPI G Bed tHah gep%ﬁ(ﬁﬁ% od &b agsl n of

%gparatu 4 kills small aquatic organi snms
at@p]aq{w apeargiup B4 th@latter@fag@,)@gﬁmb 1m§@tdp M/;l:Hch the physical

hyRRCH laphH Rus DZORK 1ns@41‘1t3@ Fdafp Se Sés%led e Furtlféie Real bfusd the
hydrogfn peroxide, ultra-violet |ljg and others are

AgitiFregre inpvates daysh ax feoritlized tgﬁefélsn Hatghos AS W -
the stahk bh}%icﬁlg'elﬂ@@aﬁﬂiai:lﬁusm it SonABEa t8Q bAlfas@ank 16 via a treated
chem cal s e vessel for ori di si nf ect ant
(HEE" EBaAT 22 G SRPF SEPRBHS 2B P AT Ge SR dh Biiycd
f witer ;'tipnjng 62 [ n[gletsieﬁhiin@appfaﬁaisanﬂqllsrshﬂll hdnmnt m@amads \featvatich
pi pin an in g
G Re R s P B SR PRI GehErafifgodace
dpesacafieadtid hydrbgnakesaidpogsa-bloet light and others are used smgly or in

combination. A specific example of the sterilizing apparatus 24 is made up of a
chemicals storage vessel for storing a disinfectant (not shown) and an injection apparatus
(not shown) for injecting the disinfectant into the treated water piping. Moreover, an
embodiment which includes a generation apparatus (not shown) for generating a

disinfectant is also possible.
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The. treated water from which aquatic organisns are
renoved by the physical renoval apparatus 22 and the
sterilizing apparatus 24 is led to and stored in the
ball ast tank 16. It is noted that as water discharge
nmeans for discharging the ballast water in the

ball ast tank 16 to the outside, an enbodi nment which

di scharges water by use of the 5 raw water piping 26
and the punp 28, and an enbodi nent whi ch di scharges
wat er e trcfamdmtbtr ifroon vehicheaquavat c&ganwnscahamgbwg byyithsi phgysical
(not hovvn bal.l.ast _t '
gg%ﬁ ﬁ%)a uﬁ ag t,%e tgrl 121%ap§grg§1 é@ }sggé/tgcﬁd stgﬁ%g‘?ﬂ tl?lla Ballast
ceuknict &ds haed the as swmendit earge picpnafgr @@hénghlatthei taflagy yater in

tHe gatllag{i‘antk 1% %Ag %ut@ﬁg ea?x %gﬁﬂﬁ%hl@cﬁ Q'géé%rajfeq“)bg ugé‘]& the

tx’aw wmr@rplltg%ewldﬂmpumpﬁér ades cahedimpre “@mhldﬁhargfﬁn’%‘ter b)’
wnR3 theIqh @ﬁ9k$§ b

R A e

npndiblor i ng apparatus 18 automatical ly sanpl es the

bal | as r tededpRQiveBBhAREd B RESavié
36, angaﬁg@ng 1qe%%??|§\g?g‘éte@g p\%a% e?mauae |t]y t her eoalter

TIHRIngrBe Fbwl iofn inkyast pight Wagr Weatragt TaFUts314 theyfgpted water

S[H?ﬁg %) ﬁf-ﬂt i ah biflet §8 or NGy 4t tre@ob@NPApBarath® 14)N@dQhd Balldst tank
directly measuring the concen%{og}ll on .of.

atfuand e@clb?fgtawmnwpe%qa@ raPﬁHag fs rRyECtEh o4hHORiPENE

b@lphraﬁlg 19atefk nlibymali}cgt @giraﬂammgnaﬁdlcpw $0iplEs 0g baNast wage
sis of the im wat er

VB vether i aE e et *rf@ 3590 RS e qa%ﬁt%%reof

n’Bﬂe&’ﬁctfl(QI of ﬂiﬁﬁatgﬁml’wwﬁeﬁqm&m a4 oy speniflaltydimiesddand for example,

I t h 7at .
20 ROATE B dpar A A B T B gy ol L B
cwqtumg imppanabiite Bllaandatttty phdagapiohg mdrpietfomiingan image
t tt 1
ana y51s lo% the 1&1%?%"1 gl.g'thleg wJaH:? Sacf{P)é {1119% alﬁpl%ade?ehﬂﬁleg Qldlr%-(!?ﬁ' by

con connl
vaslmgei tBﬂo,ldltymtcp Hyshaalringertorpality appalcstnd g Ca122me@h8>r fijgasuring

Sﬁﬁ{r{)ljnét&'xtg%éﬁprar atus 24 so that based on the

oring result, the operational conditions of the
physi cdlbhe renisvia apppavatiis camegpitorthrcogtreapparatpn g and the

a@a@%ﬁﬂ&ﬁtoﬁﬁ‘g rebil€is 2RnshBYR b tHeQBRkol 2pReMusfn. t TRe EAiRI

28, and the opening of the valve 30 are adjusted. This

atHPeWE!S 2B is qoRReCed iR 1he PuBp 28-+e vber3d the HE\XSICé]orﬁH‘PY?I an&aratus

07, bhehwalBlizitd SRLARE D4 aPPar AkdiSonkAe meUfbﬁnglEesﬁlh ehe operational
treat nent vol ume of aquatic or

t feagitiehef the HW‘F%[E%H%V@P appATALuS aﬁ%&e R IZ“He%PPafa?Jﬁ g+ the

0&%1aﬁ¢1ﬁnspeéd sfhee ;hﬁ\{d 21§hnd/!ﬁ£ e;sentxfge)athmmtve 3y Sﬁa@ﬂjuﬂi@d This
which is confi descri

BB B oL R RBAET eBLATRENTC e e BT affretus 14
WRicR hSthe tredthentrvalmwall @quagt prgagis@6and thetreatment flow rate per unit

time, etc.

Next, the operation of the ballast water treatment system 10 which is configured
as described above will be described.

In the present embodiment, the ballast waters of the raw-water piping 26, the

treated water piping 32, and the ballast tank 16 are sampled. That is, the water qualities
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treated water piping 32, and the ballast tank 16 are
sanpled. That is, the water qualities to of the
bal | ast water at the tine OF water intake, the,
bal | ast water tnmrrie'ia ey after the treatnment by the
wat er treatnent apparatus 14, and the ballast water
stored in the ballast tank 96 are nonitored. Then,
the control apparatus 20 controls the operational
conditions of the water treatnent apparatus 14 in

at GRrtdane @atet dt fhetthe: ofataet irqalal tht yallatthmﬁer uﬁmpﬁatkkyralftbn‘tge
AT PP Erier B TR PP BBy 4o CURe At Sy s
2enk( tohwad mbsitorddh e Tha, tmsbntmnmarats 2kenttdlabe olberwtmndr

i nt ake ra esi Xt 1
BB SR AT BB bl iy Lo AR B SRR bk iy, s

q&pfaminhg/banfastmerr\maat&mtt reatment apparatus 14 is

i ncrea

i 51t gt np o n e LG BARY BOL BRI of oo wacer iping

a?;ﬁ;iaraatsube Palagi vahted ecthe HigE nwetheintak® alegredes réshibng eangngsgase
?hegzld ngﬁlon%P %ug 1C 6 Qm%ﬁ"?é E‘l% t%gcmemaf);f&ﬁ SplrﬁE Rv%fe}/ treatment
en t wat er t | ast er at the

tdppEra©s Ianeasmitsakfea& byprasceing thesuriopnty disifeptaabiorsagptted

|0 NG rBONE G5kl ﬂ%n@ﬁec@&k’iﬂ% e treMBRMH SN Be YyliRe ;t)ump 28
treat nent capacit t he water treatnent appara

506 B dy e 0o (B ST, HBET GA PRGNS CLG T pacr a he

disd & phdratkeliRpRRed RAIK 1AM adeeréRSinSh@fonbdntdatigh of aquatlc
apparatus 24 15 and increasing the treat merlt féow r

DY EHRESpUFECSBEN 61 PR VAP Eeagpent ampaRti P s dogiegisd S\wh
%@ldE&rSasIn@ R UM 6f|'<ihs‘1/rﬁédtzﬁ1ft toRSnpulted REhyat@IzimgUpbdritys 24

the raw wat er of_ball wat e b ili,zin
R G AR At R e LR R R AT
t hetinpssible to d‘dpé eat etiiatioys @ant wakd dualiry bhee ope water ofrballast

condi tiagns water trea

cetgr banoe dpirn S b b R R AP R AR A B oD

bEbteasdr, yatbetrqlling th Spamdmalp:osd;tmmse)f 2 vtater ple@venttappflwus 14

f[nsfil Jﬁrfa?lsea\pjth @1@ kﬁquf ﬁﬁ(a%;ﬁgfl N Ea¥% vlfar(]ér %?Bﬁﬂstf\{a%p 1& RQnade possible
I ZI'ng appara us preventing t

r @dmvdatnke diisfeethgdrian 1excfess<a‘m1>am1peﬁeé &pp thf ﬁ@rdtzmgglppfﬁ@us 24,

| RE&prethlrd the I'e%[l Ymﬁﬂfe&gﬁ Rl Ad@é&el%ﬁf&ﬁmé the local ecosystem

di schar ge I's possible to cope with a

cuban th%b%l\lmt@ﬁter Fﬁéhﬁﬁhllfé?d quality of the ballast water

of the Stxﬁ@fi‘ltyel%s%gs@(ﬁe R RbOGiB2 cAsk Mkynic® thetwhder Q@iﬂtﬁ&t the
water imediately after = 25 treatmentl vari es

i allagipieier ohBe EemebMUPRIPIBH 3 D2 fu HE PRIt YA lgmedlateﬁy after

| REkB@RPAricd. NEhhtl S HHIB e c6RRAGAHOY oﬂﬁquhh@ofg@ﬁﬁﬁs increases, the
treat nent aPYt par at us 14 is incr eaS %f such a

B P DL AR e gRent OGS AT QLT e aply ncreasing

Lm@ einbed of Be HREfETALI th bZinpgtapp e atetiﬁmﬁgla@ﬁﬂltus 24 and
creasin

the treatnent flowr ﬂy 2 fh
FeGa B e R E QI AAE e A SN O EE DT
ofvh@qtatdncendi gandfaBatideegaarse decrtdie, the eaitmemtcapapgof thy
o\]:vatterht?eatment apparatus 14 is decreased such as by decreasing the amount of the
disinfectants to be inputted to the sterilizing apparatus 24 and increasing the treatment

flow rate by the pump 28 and the valve 30. This will make it possible to perform a
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30 water treatnent apparatus 14 is decreased such as

by decreasing the anobunt of the disinfectants to be

inputted to the sterilizing apparatus 24 and

increasing the treatnent flow rate by the punp 28 and

the valve 30. This will snake it possible to performa

11 feedback control of the ter treatnent apparatus

14 thereby stabilizing the water quality of the

bal | ast water after treatnent. It is noted that

desdbaaki cagrdl bethwater trepu@bnttaypaodftust Heherdgl skadgizingabewatefquality

tbogl?l're bat%s %tgrraf%fg gen%? rfgla?:ng twaatt \é\(@ntlpea{mg%h%lv?;éf \%Igz{hlt); Qte(he

nakst witepagslsd bwevdto pipne2auitchk yvaanqhaatymf rtlwt wllyst waygeof the
: |

liaeta%? %vg#é?@h 82?&1?%&;{3@ R?os\gﬁteﬁ{é o %geaclu#ctk}{y 3?11(1 aEJﬁ?atél?\%pe with

Stagilidng i thgwethiequalityer thyua water @ﬁthQ Wélatsa\ralteaslterqlvatf@ther

I : t g]nggeg t he wat er
aslur?g Zm% tﬁe&\%ﬁ& té‘a%tggf glg f% al\%r)gf‘g%&l arflt g]%al I ast tank 16
is al sh1 thopreteot webadiveans e edtersmplity of the ballastsvaseriy (hg bafnst
Otgmkt 1¥S;s XY?J 1@15111%9&'1' thérXb;QJllotNh% foxbtﬁtl: k éxtvm%to@ Ehel Whtérhﬁaht%' of the

bal | ast tank i s noted en t he wat er qua |
i gl @avsmnn%@shall&% tangn kIt &e@ﬁe&d@% wher the a(ﬁteb@uaé@p'@dhwaﬂfﬁt
B¥niedcPREQOA cAdbeWdp&dw ity DALhastn Wadnahe bdllaltiRud? @ thaSillast

tank Is circulated into the water treatnment apparatus

11ankeif Girguetgadpp &t wHior iR hER IS 1 hAdCh raTeAc Heethod n

biathitiashenWad @il adt vatdh éh dBabdiRsttadkankisdnsroed, SCB &ddge the vakteri S
fed to the vvalizz treat nt g&p rat us 4andis

rUERRRE RS fdan] lgafﬁ%?f“@ t, be %ﬁdh%rr uthqra rpeipd;ip, which the
Wiidritiing hﬁ)areﬁﬁs%hé taninegedap prartatiass tadksd atabnineidt ettht allast
tthrﬁi<‘b:';\t 2 é ; SO that the inside of the ballast 15
S P €T or the like. Thus, according to
the pr @Btanaccmtimgdm rlmptqsers icmbeditnbre, svak e il qubiyty of the hdlast
b\ﬁ%ltéra}ss %wni deand lb§se Qltﬁeq'gs%ﬁ %f qge o%g 919 altl andrlt?o%y l)f the
pera onal con i’ons Tof t he
tw@erttmmtenmpamas % almorarcéle@,oms poisibledo always mapmsa ¢xingtant
tgf' quayt%amﬁé BliRkiw %Qaﬁﬁmtme Y&t uaﬂ%lf thfessaﬁist e
a ter even ent e wat er altyo
bégnifzesptlyifiens dogndingan picaiwaky C‘mdftfoé? s depend| ng on
vat er EikKecoansl bl iR Srescitdkfd@imenB GAEY @b Rict Redihignt is
pr esent enbodi ment. since the water treatment is

PRSFIPERGPaR 2qoArdarse oYttt Bati] qualityind thidpldast yefst ittiypespiblere

Qﬂjebt&sﬂropﬁaﬁrﬁéunt bt cHeﬁudﬁpﬁcﬁﬂl@ichéo@danbMﬂCﬂle @oeMPLIOn of aquatic
anount of chemcal liquid in accor dancerogn th the

CYBROESHRSy a{{Fraﬁhﬁfelaé’aﬂ%{’EH etwesmndbioasratratiqn,of aqyaig organisms and
raatiadisiafesings RWHEE helidbie ofFanLENt rmhecpaeseﬁt eawaaﬁneﬁt it is

A R T e R Y MRS
pﬁ&stb)kﬁllewtng fbmepxtevaimoﬁppcmmsivabemarfﬁmatt iigéctian ohéwricmhical
lchﬂl d[ hél%%? 0T trllﬁ %0%815],[3&? [K)r%tée g ées dual c elq}/ u?c{ %rom 1m&)smg a
| e ton ohre cofitinghvd thehbatiast ank 16 and the ecosystem in the area of water
discharge.
It is noted that in the table of Figure 7, the standard for aquatic organism A is

“less than 10 viable organisms per cubic meter for organisms greater than or equal to 50
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liquid. Therefore, it is possible to prevent the
residual chemcal liquid frominposing a burden on
the coating of the ballast tank 16 and the ecosystem
in the area of water. 30 di scharge. It is noted that
in the table of Figure 7, e%st andard for aquatic
organismA is "less than 1d i abl e organi sns per
cubic nmeter for organisns greater than or equal to 50
1L gimin iniiumurn dinmension,” and the standard for
aqmatthlrmrxlgalniesmrB arsl thd ﬂﬁﬂalﬂhﬁﬂiqﬂ.ﬂlc ovg'aaﬁhHS or @amhsrrrw
mllili gani sis || ess % Lon

vrlfébéﬁ (ggal?siﬁrgﬁ)eB?nlgldt OF Q1 ganisygs 1ES§I n5 p.rl;ﬁl id grearer than or equal to
diammmmmlmumﬁlmesslmt ed that aIthough in the above
descri | i
bal | a F%\/\Illaot?egqgg a %n t'ﬂg abvx@%; 8{ r?!%eég em}i)é%lgtgnt( Pmm?er quality of
rtas\baliastevatep nspncmgtoﬁed at thecetplagest (8d ravatvarer ppu}gl 20¢thg Reateddater
t I
p(b?l ?% a%@ekﬁﬁgt t}rﬁé 16& Jﬁglg%ég%ﬁgé@ s %%?%&Htﬁewsee rg%n tored
fage nas Xiamitpdl &9, thesh @nmr@marqmg,l tha yatgrfqualifes 06él|6|baléftst Viateramay be
" RE ot HREPLAF e #BF RhcrdtPplest N above descr i bed

Ees gure 2 1s a schematic diagramof a systemin
vvhl ch Blgﬂwﬂclﬁ p oriewptic Eegranel aystemen Waghsdincisr olustreating the
| Ahd Q@ alRAln tﬁesﬁalltaﬁ%kjlg id pqroﬂﬁ&l\ﬁh dRballt Wher B&kh@S bystem of

wat er treat nent Sés emof Figure 1. The ball ast water
tiigye denthediplse rEDretas sysit Hbshpyy iy Be figure dyfopfgnredsuch

StH&h cuhhéﬁonam@ 4P GodhdcRA td 1h8 bAladAankS1 6C HNBE fr@ﬂ ch@of th@
bal | ast tank "6, and the front end %P t he {écul atl

| Glaton g 42 iHenBRectey b Bie i VRIGHPIRAE pi i Figuisgon Hige
cprbﬁaddatluoanpdnhmdé&alvs whpjhaw ﬂ)ﬁﬁi’lOWnI dndahdopungp zﬁlﬂdhea/alve are

Pt sty Gt BT a5 0 i s BB EPu 2Rt BF ptustSn

nteeld nidyat cortnaeed toahk piping odfhe himeremn sidel(tat lettrsidelin Rigu#2) of
{ th

n?%%uqq%?i? oqgegtéhel prIIm?EI gsuarncé pvlalr\]/? 8 ?rﬁ useed tldpbc'(ﬁfé %%{%} ﬁlkaﬂg and

tcheulpucmp 28 and the vaI ve 30 are used f or bot h wat er

i nt akeIris'tl'ﬂtg,jbalf@lktr V%Hérilt hidfin Jygeltnqg cpﬂi Adtas I\Q%tc 5ed above, the

treat ment system con rgure escr bove,
t Wiater qralitygf @p bejleat Watgr lefhetHaBaSb@nk la(sts nygaitered mei fpased on the

babdiRsihg LA0K tHe®pktitRNEIRLRHs ek PASELaRnt Aparatus 14 are
inonitorrng result, the operational conditions of

t he
vienisplladr eBaraplappien shepsataruglins of e haljs) yater in #terballast tank

?@d@giaﬁes W 8RN Raryah ﬁfe lﬁﬂﬁ't tahly 104 ctrt:\ﬁat@di{o' tBS tvatbek@fment
n the ballast tank %ra es, the ballast water. in

ARG RS FABFOUEhHIE °1r6‘11ﬁ%°“cli’¥e & Pad sHeatgeR b tibpltgst water is carried

t sueat TRALin aéRRAMES tHS widr GAlOUE hletbanast:wmeﬂinand mladt me 16, the
42 and retreatne of the ball ast \Nater

25
otperatigqpl ponditions, i UBe WAL LA ARRAEFUIS (AT ‘W“ ed[tﬂ 8arry L
bratréamgént Waghe ballast Wher undl thashtet ankitylcorhdi@ess than or equal to a

permissible value. This makes it possible to improve the water quality of the ballast
water in the ballast tank 16 and keep it less than or equal to the permissible value.

Thus, in the present embodiment, it is possible to circulate and purify the ballast
water in the ballast tank 16 and, for example, the purification of the ballast water can be

performed while the ship navigates.
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operational conditions of the water treatnent
apparatus 14 are controlled to carry out retreatn:ent
of the ballast water until the water quality becones

| ess than or equal to a permnissible value. This makes
it possible to inprove the water quality of the
bal | ast water in the ballast tank 16 and keep it |ess
than or equal to the perm ssible value. 30 Thus, in
the present enbodinment, it is possible to circul ate

and puldif Yorddath@lne aBdve de@tiBEd dnibotifd@nalthoagh the dhlkasilBater in
for exanple, the purificati e bal | ast

i S R SRR Y phiee Ysbcaﬂrgmsﬂ%@rat%z i
| ﬁla}}hl’ie retﬁhﬁﬁ td dAatorindr ddpe oﬂkh@‘dterlﬁiﬁtﬁ@llg pd)ﬁd)y&mi&ﬁﬁl@fapparatus
t hough t ast he bal | ast .tan
%& WS B CLF%‘llaﬂﬁP g 44 adls%te y]sO. eI Mo tPlS case, a
a?@aﬁﬁhm&wﬂﬁngkhuunmyﬂbﬁume&mmmeﬂsp@mmhe former stage
of the_steri n point, by the steri]iz
appar af e b8 Eha Rl R oot b Biep e oy of e
| el ataedl injic Ballamarﬂkdlﬁ icinenitorddi ane in donortifvics with ske, result thereof,
I'C reagmenr{gﬂhe lbglgarsttj\ﬁ fr:] S Onl lleadgﬁon lrﬁlll l Lgnaﬁl Ove Jg@é&ﬁ%&%ﬁer
eqﬂahtjn offgretbatl e waiat mrthajmahst tapk &6 istdemparod viith gte weddr @palitnof
t .
L D8 5y TR O AT S
Wezb et thegp@r@tmrnamdné@onsca@ ﬁfeitlgmoémt@ntm@ayarb@nsrgﬂw t et example,
t &%ﬁlmgt%n m l s'ugl*YthQ[fwﬂeH @ne%tér Q{ﬁ&hty\@f tﬁé bélﬁsttvlfh@er %}ntxﬁﬁt:ly
tan onpar ed wat er” qual ity of
baffer ﬁ@ttremwetrbepm@cmwéw t‘a‘fhf’ aiatef ﬂ‘tﬂllﬂf Habhest &ﬁ@r }nrfhe

acEl dARGS Mrldintler GOBRAEI wo% is fi§pelit . the
operational conditions at the time of retreatrnent are

cont r ofFIE8EE 3 IBgrcheriipliew o shomrthglewin RFRforRe B WAlRE fischarge

t fhake vilnedn wahe tr\éﬁfn@ﬁt s%ﬁ@rﬁ i yf @furt he E&J dodsitthab@li@iugh the ﬂow

i mredi at eI treat man{ nes eqarl.ﬁll \aal

| o A e TAe BRPrael: SaparTys T i pebuse

t amke Gzﬁer thetri@ahppatanti4 ohe pirep Hﬁlahdamb vala 80 ofi Bgure 1, the

sto u chemat w to,.S OW t

f plg@ﬁ(? ﬂf %aé?rfdgsrcﬁg?rﬁegls lnﬂt llrwgetdz 1}51%t %dr, 6%({3 Water 1 lﬂ ?

vxpetrﬁrmtd lgqtrtm%g 8 yaitee redtfegfapparguy; e pdmp, Iamd a:yalmwbdh are
?fterenlaijrtnrl]ﬁl for El% ti nle of Wa {Fr)lé\rﬁ’?t er. di schar ge In the

ows an exanpl e i orm ng wat er di scharge
by use Thobaltahma/«atteatmemammrw shgpraindtigrse 1 i, confrgurgsi prrgh that

2§71th ﬁgq'altvg 80 ‘6@“1%’ areﬁgd Ma dﬁ:é Mp%S%eg%QﬁveMehﬁﬁas?tva%%e

di sc IS NO wat er
db@bﬁé#r@tel 6ringisdhergpdtarhe pwirifedraygh pre aipied ragmantgapasgtus 14.
t Tﬁ@éo%@lt ?ﬁﬁ’t@g 34 atroR tM@r tRRheRt e}fr@l}r\e{ﬁ‘ls W inCRc@ifhce with

di fferent omthose for the tine wat er intake, The
bHe mesitorpgresultiof v Uiy plshs RDlag i 17 e Prlipstanislg s S For

conbpauGach b Ghtet hdlity (MetcBndeh@ativaloy 8qudfc HBhMEng) BEME Ballast

and the punp 28 being driven, the ballast water in the
water in the ballast tank 16 exceeds a permissible value the water treatment apparatus 14
is driven to start retreatment of the ballast water, and the operational conditions (a
treatment volume such as the injection amount of disinfectant, and a treatment flow rate
per unit time) of the water treatment apparatus 14 are controlled in accordance with the

water quality of the ballast water. This will improves the water quality of the ballast
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bal | ast tank 16 is discharged to the outside through
the water treatnent apparatus 14. 25 The control
apparatus 20 controls the water treatnent apparatus 14
in accordance with the nonitoring result of the water
quality of the ballast water in the ballast tank 16.
For exanple, when the waterl4quality (tile
concentration of aquatic organi sns) of the ball ast
water in the ballast tank 16 exceeds a perm ssible
Ultdt Qo bd MEHABELEndt thERHIAR MateR RRBARIINEE tolkk ledsShatllor Y@l o@
start retreatnent of the ballast water, and the
dﬁ@?@%@%ﬁﬁPeﬁﬁhﬁﬂ¥¢Bﬁ§ ‘(a 30 treatment vol une such as
t he i nreGt 4@prd@FRs ke pekerd hlﬁbdﬁlﬁrﬁéﬂt Affice caifibuatibi Balade nich

flowrate per unit ti ter, treat
App Arcay e e TP GEPEIARS O f &p?Sﬁd S 0% Bpsrce e et
Wadt@T it GURLIIBLY todferfohi@ rdi@dtnastof Wellaerwatekhit the Wirlelof isphapees

t he ter [ of the ballast 14 wa i SC
e AL 8 LB DR: SRt e PRl B 58
| @gﬁdésf‘cﬂlﬂngha\&gﬁuaﬂl 1¢1©p@s1bk&&0 m’tlsﬁ_yl thd disohalge stamdadd fosballast
dISC sent enbodi nent,
sYHESY %?18%&5§w5ﬁ % unggcﬂmdgﬁgt the water
treat rrﬁns nagp@stattbeighdin |th§ adowpbseﬂtemxnbddanmtsohﬁwﬂg@élon is
l I I re esg h rrté%t%heg?alllgs{i‘ ate? ?tvf@et t?rﬁe 01J \%at rﬁ%&t a?%ef%vfs tg ?hf{i)%ggl&li m
Tﬂempeeﬂ opEyateVAms whértht prafigrrniéon mapatie sugh it a ttygass ding 4xef the
ﬁ@x&ggal r&n&ﬂ?ap?gﬂa u@85 is ,p?é}}f cd 36 thagﬁgtéﬁg @ﬁc}%‘geh IQ\chout passing
'S pos le to sati sf di schar ge
stthmudlaﬁlé physicabegioza @pparaia 2ras W"Ynelfllfy RS %g t he bal | ast

vater af uIerL?schérﬂﬁlcﬁ’liy Gbw ¢ hatiguldioh st tﬂQBﬁﬁsttMr treatment
al t hou h, in the above descri bed etnbodi nen

cORPIGE p atToBhemainete isERted Higf the W&H@&fﬂ“él%%h hg bF sage

t R8ctoniBs @bseWR iR batlsbwhtar tﬂa@trﬁe]nﬁé/}@tehlolotsh&wﬂfhy&glﬁah are given
renoval apparatus 22 as he confi &gr aﬁ[ ion may be

stig propaFgterenge ngssth?rPWem&%méfhet%émpﬁw r emoval
appar atadsh@n inFi O, cdgfarswitin aie bﬂEdsEWatbetrdzltmh@{sgedIO of

\é\%ﬁ g?sg%xg} Sgrggh%%myg%ge ]:IIHEYL}IBEXS% Iwgt%r tr%a men Xsystem 50 of the
S&h@ﬂiﬁimlﬁ)ainieyit is ldiffegent maha tam‘a'teg treamblltmppﬂrattlhﬁl radd @st
15 stiste i ol
TR BT LRBA T PR ML REn
f cmgulaMemattdncssl_e:nmf whikle claghlhtas the weltseances tebg jemared (aquatic
Sgr?,r}m%.ﬂl% Qn &198 st \JV?R tg b%&é{;ﬁaéd Qﬁ@regfoV@ ds rﬁzﬂl@ uﬁ 8f'$chemicals
erence nu ere omtting the’ descri tlon
t fslingomit SAsa ghswwlqnnmmSané a4epace@np HRiE & stlﬁwr@ HiFigure 4.
bal | astp,ua 1C;II§ £RtdyeRk 52 m&mdﬁpclf&mcaimcéska{'r? for coagulating

enbodi ment owm In"Figure 1, bal | ast water
t the atbstsnecs éq/bet EmoBal Bguatip @rgalzgn% é‘t@ﬁ Gl isslidgsa

dinh fRFi€ B&wde@ a&cﬁﬁ% apPard@ 80, ah iRAtMRHoa @M A @inbSa %&aﬂﬁ@&é @nd a

on a coagul ati on/ separation, scheme is used. e water
t p@gpmgﬂoagﬂ}% p(é&l%apggaﬁlagééal th¢,prgsent embodiment. The magnetic

powder adding apparatus 60 is configured to add magnetic powder to the ballast water to

be fed to a high-speed agitation vessel 66 of the coagulation unit 56, and as the magnetic
powder, for example, triiron tetraoxide (Fe;Oy) is preferably used. The inorganic

coagulant adding apparatus 62 is configured to add inorganic coagulants to the ballast
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(aquatic coagul ati on/ separati on schene, whic

coagul ates the substances to be renpbved organisns) in
the ballast water to be separated and renoved, is nade
up of a chemicals adding unit 54, a coagulation unit
56, and a separation unit 58_as shown in Figure 41 25
The chem cal s addi ng unit 54 whi ch adds chem cal s
necessary for coagulating the substances to be

renmoved (aquatic organisns) in the ballast. water

| Wiedr Wahexd iafed I‘l’CB@El aizh gpqeougieriondasa §o ap(halcatgukau@o;niteﬁ(i and as

ani.c coagul ant . addi ng,_.appar a
BT gRerTE-Eaaat anc Gt Re SRRara Hiodk 1Rl wWh s esus,
quadbl[mmd Thepaipgaetebagulapoaid eng aapiaﬂatng64a1p p(arfatu@g teEld a
s conf i d.t d n I

yér}erlf: Isga:&}l%%t to &63) ?as[ra %ﬁret% lbg ge%ge R loxL g e:elgg pa\?lé% 2%%(31 88
dfont the hxgbagwldagntacmn wesstl 66 @f thanciaga@tlomgnh%ﬁg At 4s che polymeric
coae%u‘la’a afu%mc %@I@% ic Jo%%dlz{ngsnh e%%gc)g\%gﬂ %@rﬁ%l’}:fglg’%i ) 1diSnoted that
ap@hnabiﬁheﬁzahs o lpoatfigdyie netdmmtstd auldhe |am€gia$¢rlbedc%1ﬁlgéllnt§m ad,
ttgr é)%ﬁlggaill @tfodihRnt wﬁﬁﬂoewﬂ#&k%ﬁ& tfl@x‘ﬂa Qud PSvdat giamg

gitation vesse e coag u ation unit 56,
aaratss 6Q h@ossivtr agarslle wbdbmagnetic ﬁﬁ@@rya%%ﬁpgﬁwﬁ f2 s not ised

1nltﬁe sgf;dbzg nufu?gg 1nccné ﬁftérqgagef erric sulfate, etc. are
pre_eta used he pol yneric coagul ant addin

appar at’ G%C‘J@&U1?tsondléﬁf5§ ishder a ehaereedaeiiBHey rrst ég to which

o hant istiqs the cRabl atter YBinan6! &dﬁﬂoxﬁz@ﬂ:eﬁ@gﬁdﬁen vessel 68
| ow speed agitation vesse m t he h|

ittt coeres wdfe geh-gtecd Wétaeefawea?? g S Tanghaen
t Jﬁ@edﬂﬁfgitytmﬁrvle&el %Q@@dhﬁ@ﬁt@d to&ﬂ;bl@lryl agit@e the m@musomter magnet1c
coa ulants, etc,

er, fi%a %aﬁlaargiby Eté?t&gla Aglf aéor%kgad% gvlfll g ds I&)t sléo att aEug%i speed.
| Th’él b Relinfg ®1ddb e the Bi@H@pdd&S@tathdesMé tasyeeibrablya, rotafigml

AR S BORRAP o n e pa RrnEPER M el B
vedithtionmeesal Ghigkenttigmeinite negpar dpisdnvag patzaptlgvfﬁzl RS of ot

U B dOI'I?’CQeI'é %}a%(lnglﬁé Sﬁ %QE g’l%??]@gi? EBW§§ gO d ﬁﬁﬁldgi}ta%i%fes ﬁlt tﬁ(gﬁallast

The coagu des a
a‘gaterabacmmay;dgg(gjns 86 . p1s takign oh Tbaqu@gtt wajgrtcaptainipgmagnetic flocs

fremdhe 15@‘3@%ta§i¥at18h V\%s@eg 68 ia tﬁé‘ﬂpﬁ hew- s peed

agltatlon \' is coni ected to
hi gh- s peevatpcedadiairnissskts lseortfwrlﬁégmslawky.a,smﬁ@th?@allast

T@Qeﬂogalnlﬁ%%etﬁgﬂ&Qﬁﬁ@po\fﬁﬁ&@ cofBildnS b RHting ﬂfeﬁgltit& blade
r api itate the ball ast” water, %ﬁnetlc 15

aeich tSyn@b P &t lomysPredt af Pagiiatr Blgie ofttes lonraerd W?t&*ﬁ Vessel
| 68 19 %ntﬁ)ln@cm h@% 4 fov} @tishe 9ehpher£h§peagthhlamam i a’gdﬂor blade
in. the hig eedalt tion yess 66 has refer

i of theoigh- FR?ﬁ%\Pgl alen Y‘iﬁ%é?g Bpeeg Sth‘BHustPe“t atpn; Vﬁ?ss eéeé e
aposkibi té bidwandgnas flacs,and labye ke fidee hlml@h s;pﬂff deveral
htg.\p]d%tgIn?lgro\g/gt%xseset%]sevggl/@ﬁgpetp% %ge Jf'nrllel'tlit € Tﬂagzﬁﬁ t water cor‘iatﬁc’mmg

grown magnetic flocs is fed to the separation unit 58. It is noted that although in the

present embodiment, the coagulation unit 56 is made up of the high-speed agitation
vessel 66 and the low-speed agitation vessel 68, the configuration of the coagulation unit

56 is not limited to this configuration, and various embodiments, for example, one in
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m croneters are forrned. in whichh nmagnetic powder,

solid floating particles in the ballast 20 water,

bacteria, plankton, etc, are taken in. The ball ast

wat er containing nngnetic flocs is fed to the

| ow- speed agitation vessel qg via the piping 70. The

| ow-: peed agitation vessel 68 is configured to slowy

agitate the ballast water containing nmagnetic flocs

and a polyneric coagulant: by rotating the agitator

bitadhesevanklikodls bBagitafionslkenn oédiffarchoamitsieaktholk ercagividet oare

bl a of the | owspeed agitation vessel 25 68 is

P8HtTY6l 1 ed to have a | ower rotational peripheral

speed. Thdw@parithatunobs itemdeagi magnetic dshaetéon apparathe’ hingh-fBigr
el | itatio

serruPranlae B gt BT Bp AT T RO BERE gt

ahagestic faakls inatregellmagnet b)cmﬁgm%fotmx/émdglor ltesssihazleﬂbgt!t 99% of

Sﬂ? %letw ﬁ&'ckg etgel_%\u) ng{t% ?ﬁrﬁteﬁ InPEmoVY&! 'thé%ﬁén'et@t ers

wat er contai ning grown

rsam&ttom@p[ﬁdm@sm S Thfetﬂeatqd wates vdieghdrabicn MC%FPFI Py thg magetif g

%?Q o%la?% arfihd ﬁqyﬂg td fhe tfh@r s%par&f&%?ﬂafraﬁmd THE ﬂftcr skf¥€ation
n unit h- speed

agpztretm dhutilizesaselatiss draﬁlofﬂteh énorf ﬁfwwslb’é%lgaagﬁlfeé‘?f fppre size of 10

ggé ghl Bty t gﬁla&%te'r QUL A fﬁfe irnBEsi GO r@iahl@g']druﬁl fliter so

not limted to this confi %ur ation, and ?Hered

et dfefi hatlpRe gvatemrfedef%aﬁﬂeénn%ﬁée forihe giter e deredy %‘P%

kinB @sis Qfnal@8iH Ak is@finpe $8Rh Sardbt Kb rf:rh@sfeﬁfbly caglutaﬁbﬁ lag: removed.
net hods are provi ded, are L poss ar at i

uhig maiegs i‘trPBT’SE]H%@ r%%ﬁ@ﬁ@f@&lﬂ% L}fgﬁf F‘bﬂﬁs a"d‘é‘ OQF%P%CI“
afaieAa, fpldnk@hs, e& SR A all 0 waRPaERb Y Buritding ﬁhebanagwabn c The

TR R O
fsfﬂfr&ﬁthelaﬁd (11613 ndtﬁslﬁatttlit&m)nﬁgﬁalmngtflhecsep}{rattohennrﬁ@ melot gmited
ck t
g-n n%ﬁ\ﬁe (%escg%eﬁ v L&l A8 v SERAL %ngrggxﬂ%rg %gﬁ‘ﬁ?edsugy as an

Separation appar at
vmt@rhmdnt mhwlhtamokaEn sdpmea@re@Pwth fié isrragyiéadi and an embodiment

S rexr\)w%rlc%tlh gﬂceamﬁer ﬁ%%l%tl%%pér%%gne%ﬁrgtug I?f sgdautlgﬁ apparatuses such as

separati on appara ter separ ation
aipparbatcdon patlug istaregion andrittattion geparation. £ict 1@ pilizsdt

shown) Tﬁé‘wlﬁ& vﬁaatlefr 'trleﬁtﬁfén ?st@m BOLEhE 'ag(ﬁ/e ‘a@scgiged]sgcdnﬁ 50

Il an, and t er is supplied to the inner
strehodispent eonfigugad sn@ HRt @Mt |t1%eeﬁrst§alb0fhﬁ§flt $37eligg PP 14 36,

V‘Qitd%rS akesreg[ﬁgtx\fel’m}lﬁ&?edh@ﬂﬁrra\ﬁ—'vﬂﬁzr 111ghl@ ﬁhbltrea{tedSWQSr piping 32,
t her eby elrglg |tered, and thus s

s%ﬁdlthﬁp‘éallam H6ﬁa§H R OB EherSaRBRASP ISy n%o%gﬁﬂ 1?)?10““5‘11%1 .
r @6mwedg apphhings 180K eRe Ihbmtbﬁﬁg? h@aﬁatﬁsq Sra@rMdecally samples the
contam nants _such. as dus S, , ‘{.1 @@% a}é‘{) Gl €S, ier
bRl yaser WihdraRp gladhe Sé"fné’ ling Ii’fp‘f &> Balrt @ g eh F e%
Pétfalifythérgoft hendofakth@tsctf 1mtstegaungr weted quapityris ﬁmteplectfa;lan;ahmlted
water is fed t nk 16 throu

V\H»[dgpr eﬁ(flﬁlplﬁgth%rﬁ is 3(186‘8%4 ﬁrg?tbdm%eﬁlér}% tne con?entra& (%fedguatlc

t dsrginntdibaamq:imggﬂnaatge oma of thé¢ hallastepader oty |pbotogmpmng5%81d|psrfornung
nz?nt 1rrlage ana?yms of the image data. Further, water quality may also be determined

indirectly by using a turbidity meter for measuring a turbidity in water and a calorimeter

for measuring a chromaticity in water.
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to the above descri bed enbodi nent, and vari ous
enbodi nents are possible such as an enbodinent in
which no filter separation apparatus 74 is provided,
and an enbodinmeru in which in place of the magnetic
separation apparatus 72, separation apparatuses such
as 20 those based on settling separation and
floatation separation, etc. are utilized. The ball ast
wat er treatnent system 50 of the above descri bed
secondThembadiring B][tpafasusdﬁ fif dogukced ts the Rodtivhbprasitusi20 land the
first. enmhodi nen a 38 are
el ETO T Ol PSR e & B Rl shapds ao o fhs uPiC e
tappat@s 2®\atcennepneqbtortge Bgp 28 d valve 3B,ahd ésmldaamlidlnﬁumwﬁ’rd
cted
a%ﬁt'ﬂﬁa coiélh-ﬁloﬁ %Fgﬁ %gd ga{sgagén fie moﬁgom%@é’suﬁsmé e?a%{?a‘:t‘
aqopditiatsud te@hervicd raddingalniityp 4 sadrile ggaguhigon byl $6a§18 rw&ttttalpnal
t | Nd 188 afi s for th
R o O AR EL B DR W i T IR Ry or e
i 9viegltof gmqpcrgtlcwat eondigioas q'fttl}ﬁ W%ernmtngp@@pﬁra@aﬂ guch as the
S Jqu{uc‘%% [:§ and fa€ 'Er@athént%lo%ta@%gr @it time, etc.

directly neasuring concentration of aquatic
or gani $REOTH)E @ctameﬁ@w@mbﬁ@zg@nwvﬁgmd %SW@S%IQFCI ere. waeeihe

bsyat&fh%l‘ilg ptole 'bﬁl%s@%erﬁ@ﬁ%ﬁ(d%d&d Is@onl tﬁ@&%lﬁtﬁé}ké&?’ﬂh@
of the i mage data. Further, water quality nay al so

RPCBHRTAh o ltwﬁwfrtb%wter tERpLRFEY ?@alauts aeBiedPRyolrdt gt Pf)%ﬂble to

MRS rnhdihﬁalﬂ athﬁstMndWIltyr cluﬁh%f 8 bamdt ﬁat@xaév@ﬁ Wit @é waffa&!uahty
tic ltorlng

a chra it i 7
.Z% wRST figniteRHy S’tf%b“ ‘{QB‘;’}@H@ o8 SRSt H}tq‘ﬁﬁﬁ%\‘ﬁ%‘%"ﬁs 20
and t heodab@pief wiea fhed mterngalitgesﬂiht: bhl$asit \K/zaﬂﬁﬂ'ltﬁetrexd waer plplng
e, control apparatus 20. contr tus 2
PR RE P Sa v RGBT 5t dRRE Bl o
adsdtmtglt CHpB¢1ty534 the v&lttd tielienectoagarhtat DR intndaked>Gch @by increasing

h..th
3%?] %g?ung ﬂé ch%nn?ﬁ eil:]llnﬁ.llgted R 8hdcnngal ¥ m n%guﬁlq 32 dén?éﬂlClng the
cagédgpirgaticonn theicbagbByion trgt ifetv @Ihcmals@thalamomp eécbagilatidneand
R m%a%{% @R hOR ﬂ%&ergde B trf% uInE?S\ﬁﬁJl/&ethg’ Quid £, a‘?ﬂn%ﬁé Efttrary,

or t operatlona
coredithd Baier qyrﬂhw le&thdyaléast wterai(c Fheiimezns akea nlpke pprovesticssing

1i3§ dedrbRALTRPEon¢AlctEn O aq@ﬁfé%}éaﬁlsﬁ{s B0 rSBeRR agllﬂ}ﬁof the
treatnent flow rate per unit tine, etc. Accor

VT AR HERREABE D Frisrriecrersad pugh pe by a@r%@g&me@@ema@éwmwals

Stb BE Ehphifi&l to U haxhRAls Adtahd dnt 5af detctbasda%{hle agﬁau\ﬁ@%ﬁéct irSthe
nmoni tored and, based on the result thereof

F9RFHATIOB AN S8 MHfrierske BRovphY C\%&“éarﬂofl’raéﬁff}?é“ﬁfmg hErfreatment
ApPeFadd BiShEZunds B8 Mank fielvare 30. : _tTn1§w?p[ﬁ§¢ebi [fblsflﬂe t@dopaysh
mai.nt ai n consta er ual | of the pal | ast wate
P G HASREALHY LR T i B e gy e he
Swaget duble:g ot thy belidkf edts adtepmdheng cMomatee I'byi cbht&klﬁng the
condi.ti

e rahgllra? Q%I}dltmf %ftﬁ%watgrhtééa} %_% & realtusp’i bﬁg gcrﬁor la'llnce w1¥1 tge water

quality of the raw water of ballast water, it is made possible to prevent the chemicals of
the chemicals adding unit 54 being excessively added thus preventing adverse effects on

the local ecosystem when the ballast water is discharged.



10

15

20

25

30

15 26 degrades resulting in an increase in the
concentration of aquatic organisns, the treatnent
capacity of the water treatnent apparatus 52. is

i ncreased such as by increasing the anount of
chemcals to be inputted in the chem cals adding emt
54, enhancing tile agitati effect in the

coagul ation unit 56 to increase the amount of

coagul ation, and decreasing the treatnent flow rate
by t heSiﬁtﬁHﬂy 48is @asﬂib&rtotcb;& wigl ¥@sSh. wHh threateoqublitg oy the

B S ey S Ao i BB b g R el Ll

I treatniv@t) Garie nThats, whelothe aqmattnanom«sfganat&%gantsime increases, the
L efil%e atg?%tggz& ts\yua(t: L treat Ent a.peaéa} 1ésa§82r1(rs:‘; ?rl:c d 11?91@ ?{n"f‘et t%sshlon as
od@embedihls)ve tand e thp mrtcedratum d)ﬂvquamemgamahls demi@lswgth@l ni t
oegtgng Gf %al%%ﬁtly[ﬁ tl{ehvgaée?‘gﬂegtgngé}étr a?&t&? elS Iggr:%éalggi {I his will make it
owaghl at peoform afictdback cewml pight Watet reatmane ppaRB1s PP gwrabut e
bs)(abhﬁ gQHNat&S uﬁpt\%l ?Lhetbgl?asé’ @ité[r%ft%ptrea-{lﬁ . VY'[ ls notzl @Aﬁ? it
OSSI etoc variations In the water qualty
ocfomph@ngr hovwaiar eualiofof Bl blalast woler fithe raeydtpindt &k Vil ihag
t»bzﬁer qrﬁr\&gﬁt? bt G BhLYwRE: FhR RaL 35er Wﬁfn r32 Afill Bhike it possible to

treat Mor eover, by controlling t oper at i onal
coPrdiarickiandrecuislygepe vith wmtlﬁ%w ﬂ&p\baé?ralt%y ghthg fpw water of

AR M @NELer WMekdd y triieh Wb lizingta watey q@fint diend AN IL@F afef
bal | ast water, it is nade possible to prevent the
CFf8®Al s of 30 the chenical s addi ng unit 54 being

excessiv@k Yreaadedbddndint ﬂﬁfﬁWﬁEﬂquﬂ@ty advebsigsef iieGh he®allast

the | ocal] ecos m wh the. b ast .wat S .
{0 Bl mopgorekt Py or P Shetars] & b gy pfihe
a)atll% Q/ateﬂ inhié Blatt tenkwat el ipoaddi that woikn tHaevalrmhhmy inwat tetlast

\?élekte{ke(f gst gs? %ﬁi\é\@rgbgé %a efp% na% b%% t []\’56} balra, met od n whlc?}%e
v%aﬂmst twher aohe Mtamaankqjﬁ 1$J<E1rcab}t.catxmto tl@r\@mntsanmenmpzeageﬁ and
1s ?etregtrec? %tr m%[&hoﬁ %p@ﬁilclg X/h%I thé D?ﬁ%a%r ntl l;h% %hﬁﬁ%{]&ank 16 is
at' us i ncreased i1 n same fashion ,1s
d@srdmngbda it infrdvethe anter iwhasmenthppasencEhind at Teweptesfto he digcharged,
tt ok &uQr gani s decreases, the treatnent capacity of

the water treatnent Spar atus 52 is decreased. his
wi |l madeseribedybesd, bl @e sasopsbqmitedimeat. Simeeitia eReretinaplcgpditions

off tﬁmatgﬁfre%fménf SHLARAG2 @ﬁ%ﬁtﬁ;ﬂé§ iPAechalce R¥th the water quality of
stabilizing the water %ua ity of the ballast_ water

alhe Bllapt egrnib itpossile fosadgd gp @'J?Pf?ﬂﬁ"&fe AR PRyl hid agRerdepce

O ink )éo&fantt'dﬂl@n Bedduadd ord@liseds. OHedeh@e E@Mkoﬂﬁﬁlﬁﬁetw&nﬁh& g
26 with the 10 water quallt of the bal ast water

t Wiyl thechatiest ERtepitgi it ST MR RARRABH AN S Sy bl of
NBiE@e GUI Akéoydlagd) tREFrofent @hBHIBORE ivih péssibRItb add Mnppiopriate
e raw water of the ball ast

t he water
vt ?@F@?@%ﬂ }"*lfﬁ Wé?ucgfe% oP$E-ng the water quality of
t he balliagéteddbiche ableef Fightegasho®fi case in which polyaluminum

chloride is used as an example of the inorganic coagulant.
Further, in the second embodiment, since the water treatment apparatus 52 based

on a coagulation/separation scheme is used, it is possible to prevent adverse effects on
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to the present: enbodi nent, the water quality of the

bal | ast water in the ballast 15 tark.1 t, is also

nonitored thereby allowing for the supervision of the

water quality of the ballast water in the ball ast

lank 16. It is noted that mhgn the water quality in

the ballast tank 16 degradé , as descnbec later, it

can be coped with by a nethod in which the ballast

water in the ballast tank 16 is circulated into the

Vlzﬂé &bsytsfeﬁlais nentasappaliied disn2a@ngre ubedl. r Eﬁnt}&a,tselde wben the
ter.in.the.ballast

t%‘eﬁ?{ trf%m}egt 6ar&t|u\é\€§§q§§££ﬂl ?Of’lglﬁla}lo atrauoP rsicehevn\}g tlS used, miud (dirt,

tdeedbain bf a:;gp;amai, bis.) 5211 ande hgcumataredat ed bhlgash@nk 16, it is

JuSoNa b s Heeos Pl RRF i ERar T g paSie o

dfihibin erewartee qualitealt thetlaa pper atthsbsﬁlzstaméc I6d vty bﬁlmgec@guaﬁed

accor dgnce f i £

vt or . Tyl bbb B APl lemeb MR Sy gty o

dbagahllaamatqr 3 ra@utoredamtheeezsacw (the ravhevateo pipEngt26atrdatnd wafer

éi@é %f 95 Qﬁﬂéﬁﬂ&bl 6?_kﬁ[e§toca&grt?aer{dqgn aan%Z Bfa (8)119?!0%21{%1E§]}?d are
ofot bmagmoahﬂse prgl, & ovmnla thetveater gty of the P?lbﬁrrwéat% may be
tﬁg&s{gg gmwtomm Y 896N 6RO HB®Nt, it is possible

) an appropriate anount of coagul ant based on
such r Bigsxei oma Rthsmatg vipw ofppyeigmtip thichpdurciipn af igeating the

FlaQlki §aBr ﬁthé"@dll@stQﬁ&Q6hﬁprm5&hn BRIt Bdsy WaRBHiRatméht system of
chloride is used as an exangle of the inqrganic

coagarfanthe ey water rpame &Y sEEL BhGORRBLEF HEIE 1S SPfigised such

tig a}’&fztﬁﬁtﬁnﬂﬁ%@ﬂ%onﬂd&{bﬁﬁ@ﬂlﬂﬁalﬁgt k@SB andfic &ont end of the
eoagl tlati otz¥%eparati c n schene is use it is . :
Kite T RulD aRitet Apperel art gerg 4 e ipalon ne 825
e@oGYSIt iR asunhfand a0ABe Whh:h\M’H Iﬁ)lnslﬁbIV\EnI anfl eéctpanipsindithe valve are
used.  Further, sinc en_t.h te r eat

ppapse e S5 S 0T K i Parbe KRR POhe ceniagen

| Bnelggedhy bewdnricdied to, the utsadarﬂwdh (ebm lofft side galﬁgltraéi o, theuenp) 28
V\gol tl’lat ﬂ‘f%t u?% 2%%%&1 [Hélvglklg gO Lll% ugf!’(]jqb%ftﬂ ﬁg ttlITICél Qﬂ‘wzi]tg}’ 1ntja§e dnﬁ
possi b revent an’ i ncrease of aquatic. organi sns
idnmmdmlTherefore it is possible to 5 inhibit the

vat er %J@L: bEIYabto\I/atQQr Qéﬁelnﬁgfgtemt)%ﬁnﬁéﬁrédr}i@ d@s@l'li)edta%bve the

tank 16 from bein egrade . IS noted t
aW!tPrdulglﬁy iofy the Ibellfabwter g é@&allﬁéanlé e tsemmtﬁ@d ﬁ{*d basgfkon the

Vﬂt)xﬁforﬂ%' adsht Yheo(fperahgﬁal Q&Hdlt@ﬁi of"iﬁé ﬁﬁteﬂ {SealRdh ﬁﬂfaﬁ@hs@t are
hr ee aces t e raw wat er treated wat

p@Oarrﬁlged 3bor eéﬁraplsaweaél@e ‘t’aé?fklu&‘@)’ v PR the @alllaéb‘éi%tf’fdﬁ tf&ﬁaﬂ%Sh@nk

NMREFadef HROLIMsBwhier inehdBaNhst BhR U6 Alc@culfed td themmeﬂtraaanem
t hese and, for exanple t he wat er % ality o

ERRPRIASE S e R S B o e AR A B AR BT ihe e S e
a’hﬁb‘ﬂemd&ﬁﬁdalnbeedu}phﬁm&r qirligsfehEballsst avase hemabmmmm% the
of a sxﬁtenlln ch a function of rigreatlng
operationial conditions o the water treatment apparatus 52 are controifed to carry out
retreatment of the ballast water until the water quality becomes less than or equal to a
permissible value. As a result of this, the water quality of the ballast water in the ballast

tank 16 is improved and controlled to be less than or equal to a permissible value.
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bal | ast water in the ballast tank 16 is provided in

tae ballast water treatnent systemof Figure 4. '1 he
bal | ast water treatnment system 90 shown in the figure

is configured such that a circulation line 82 is
connected to the ballast tank 16, and the front end of
the 15 circulation line 82 i% connected to the

raw wat er piping 26. The circulation Line 82 is

provided with a punp and a val ve which are not shown

and t hehpuihapdsehhanbodinwat, &ﬁs’:‘posﬁilbléttdi oikduetk parlfy the ballast

tr.ol. apparatus 2 its nqte
cForiE e R Goi B0 fohiondty Phuhichih b e HIBS yae con be
umbfxﬁaealm/lﬁ]edle: shiphewvigades. side in Figure 5) of the punp
28 so.t e pu 28 and t.he 0 are used for
ot h. _EIERFias R i P dfh BRSPS laraneBl i PG o e
| b evatvalnl tasbal Mgtk 16 risembmrdd asy &t nor8ihce omith it@uesaati tlaseof,
S\%ﬁé&{trln?nﬁ g{ ﬁgg%/)l?aF WEE?I‘ 1§ COTMIo eélqcl:'loarllﬁlgmr%t1(%or{c mztéy § sucgm WthtPé%water
t relityrob tietbell dshgatereis uthet balladn anb p@rsavinpmad wob fdiwatap gsaliof of
t ) .
et)'i(lgbart%&t%tér rﬁﬁl%?‘ﬁtgfy \ﬁgtt&grﬂg fld erﬁ%nc%%c%&&’@k{ T@lull @Qﬁ%ﬁ%mon
i lesulthene jopdritzonnl qoadikomsut the tld@g)rf m@stmegear@mnltra&qd wépreaxample,
| I
o L R SR e s T
8=;_fteaths trﬁ@tr\e@tdle%ms cafivalens thlp Mast dwedityeat thesbagpsveigtin the
Th@Rst tdnk 1@%@&%&&@%&@&%@@@4 §6ppqa1al ity of the
bal | ast water in the ballast tank i6, the operational
condi t FHE G aﬁﬂ?@%@ WEW ¢ datrihiova pireraEae Hatcgdigharge in

c@BbAIRk vRfkrt@atGRht Y stOMi50 of Blghi@at I N8s Adted @At alth&gla a{el RSt of
water until. the_ water quality becones .| ess than

VR EL digcparge Sndh‘b%%‘ﬁ? SO PR XAHIPLfP T PALOTPIp R P d‘%ﬁarﬁ%?%‘lse 2

t fhe waef @cfauﬁmhpﬁayamfszt fhe phxa{b t&&hd watvellve BMof Fgurb ﬁj thaghter
an

et glethop EPiar HEfsa TS b0 5T il Fonet i bf Pt ehes

ershoovidept waict trezﬁmmappdndtes ] pump,ranw h atlee dififdrepuitarh yhotefer

bal |. n the ballast tank 16 and, for exanple,

tﬁ%ll%ggf% ‘ca al(or t of the ballast water can b,- pet

f ot i ne@haballag watre tsitimentrsgstérg a0 e wnRo Figuer § is abmﬂguwghuc'rhrthat

t I t

t i AP SFe APRGA SR8 D 28 SEE AR fre RLL rth o

abppdlagt ﬁan&dé &y dsghargedpjotthe Qqﬁﬁederté@uglt the wetee tsgatment apparatus 52.

r’ﬁ{erc%ﬁ‘&mPﬁaratﬁ’sf 20 J&ﬁtr&@tﬂe%tcr ‘ﬁ@c{tﬁ&nt' pp AL 5 2)1|11|a€51)'rdanceic with

confi gura % be such that he wat er qua It
t%mealtqrasﬁes\wépé e Agtef aleahaaqfn%?sltall@%wtewl th%b%mswelé For

WxhRple Nenahah &F adiUlality X the bonctNeuiBARbE ARhtiRESfisms) of the ballast
i medi at el ﬁa;t ter the treatnent and I n accordance with

t Yierdp Hs Drlashiank | @ eepeds apRmnisile YN HAIATE EvaRRIeRt R they

tttaﬂastt AR BY dii@hd @8 4WARR treAent GAR A 3266d c&afolﬁhaaiwﬂﬁmnal
1%an [ gur ation P‘an%/? be such that when the

pfng,s fregtpentyo cmtléq, 1nJeFﬁ1'c§10qn%ﬂuéq cgf coagu ant and a

treatment flow rate per unit time of ballast water, etc.) of the water treatment apparatus
52 in accordance with the water quality of the ballast water. Since this will improve the
water quality of the ballast water to be discharged, it is possible to discharge ballast

water which is controlled to be less than or equal to the permissible value.



after the treatnent becones equivalent to the water
quality of the ballast water in the ballast tank 16,
retreatnzent of the ballast water is stopped. Figure 6
is a schematic view to show the flow in perfonning

wat er discharge in the ballast waver treatnment system
50 of Figure 4. It is noted 4hat al though the flow of
15 water discharge in the figure shows an exanpl e of
perform ng water discharge by use of the water

t r eat mMeRds, apRacalds Bahe friRnPiNER RSNt 3tidighReoy Rlnvde Sikh

of Figure 4, the water__di.scharge nethod. is not
R oC B R Tt HRBERGES2 BPORRAFET o t@%‘ﬁaﬁh@@e ﬂﬁg‘/ofk?é“ast
peftdront dssitly toeeivindtefatMenall Bl eadriemt tiappadiatiige a

, and a valve different fromthose for the..
BB o el oS, ol dibl et 8RS e eb At T,
S5Ql1sdnomrer innhdbaylkdt €ank 16 degadeb dgtmgad vigaidn, it katossivie tdsatidfe the

RGP BRETSLAD AR R R DR ke

dlisbhge.ged to the outside through the water treatnent
apparatus 52. The control apparatus 20 controls the
wat er treatnent apparatus 53 in accordance with the
nonitoring result of the water quality of the ball ast
water in the ballast tank 16. For 25 exanple, when the
wat er quality (the concentration of aquatic organi snms)
of the ballast water in the ballast tank 16 exceeds a
perm ssible value, it starts retreatnent of the
bal | ast water by driving the water treatnent apparatus
52 and controls the operational conditions (a
treatment volume such as the injection anmount of
coagulant, and a treatnent flowrate per unit finite
of ballast water, etc.) of the water treatnent
apparatus 30 52 in accordance with the water quality
of the ballast water. Since this will inprove the
water quality of the ballast water to be di scharged,

it is possible to discharge ballast water which is
controlled to be less than or equal to the perm ssible
value. 21 Thus, since according tt tht present eSe3l
diment, configuration is nmade such that the water
treatnent apparatus 52- is incorporated on the

di scharge line of ballast water, it is possible to
performretreatnment of ballast water at the tine of

di scharge thereby inproving the water quality. 1
hersfose e veil when the water quality of the 5
bal |l ast water in the ballast tank 16 degrades during
navigation, it is possible to satisfy the discharge
standard for ballast rater by retreating the ball ast
water at the tine of discharge. 22
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CLAI M5 bal | ast water treatnment systemincluding a

wat er treatnent apparatus which |. A renpbves a
substance to be renoved from ballast water, and a
bal | ast | ank which stores the ballast water treated
by the water treatnent apparatus installed on a ship,
the ballast 5 water treatmer®? system characterized by
conprising: a inor Storing apparatus which nonitors a
water quality of the ballast water; and a contro
apparatus which controls an.Aperational condition of
the water treatnent aﬁgaratgs based on a nonitor NGich

rlesul t ASPIAShEAREFAIIF HGCHIPHPHRE I WalsT repHRen, aipRialis
W@ﬂh@fcs ak@RtaABND b Yesioe Bl R6G OkItHsNGatb0 aie] Aalist fan@tcistores

the wat er treat rat us commpr
BB T AP B P AR TG R R et
E@t&&reﬁt@fmu/@dexbyharadwreed byng}m;msmgoagtl ant into attd
agitati ast

ng the bal ter;. and
appar af H@n\}&ﬂ“éﬁp%aé%%r‘ﬁ@kma%mrae% éé’é’ ? g’ea? i P%er And
occur sa bamtxtoh@paxaalg whah icomr(ﬂmmpbraﬁbm conlifion 4 of ijle] evater
bal | as L pld§ aI ni_en; ste
ARa B bRt ohef Bt PP TR Fe I s’ Boiei 2t o
dppar aﬁblfsbdﬂase\dteo treattmaltnmm archrigng trelin 1, \vferetnhe
nonito N (o TN VL & san injection amunt of
t he co%ﬁ%t&ﬂ% tlé%%’ltrﬁast Iser treat nent system
accor di pepgtietier @parei@s whicB coaghiafegitlie subgance to be removed by
SERAI 'c%%lﬁ&gpmnd%g gttllrésoall%t canf.l.gyred as a

atlo a mg separation and a filter
separ at F‘tmfatlsn/ff’lf%@éalk‘)‘awqrﬁgi whigh gpagice a@dr@mvws&réaﬁtes which

asERs &H MG cdQuididh HpSa@f. claims | to 4, wherein the
noni toring apparatus nonitors the bal | ast wat er by

measur i'AgDARSt LS freament ssters ageqrdined Cipim adhgrein
chr omatieGbityol @ppatdne bakdiast c Bfion Zpafitus Dd bﬁlmeaﬁinitoring

r treatnment stem accordi ng.to an e | ai nB
RS R A e et R R P e

bal | astrhsvediast vayer ﬂeaﬁhleﬂitlsmtﬂg aa-mrdmmgelauamalr yoiierad t he
bal | as

accor di hrer geqaéatlgﬂ))r/er%oﬁgl aé)f)aréﬁug V\ftu?%i '}s raec%rtng%gt'ions(}f %tn?a@netic

separation and a filter separation.
5. The ballast water treatment system according to any one of claims 1 to 4,
wherein

the monitoring apparatus monitors the ballast water by measuring at least one of
a turbidity and a chromaticity of the ballast water.
6. The ballast water treatment system according to any one of claims 1 to 4,
wherein

the monitoring apparatus monitors the ballast water by performing an image
analysis of the ballast water.
7. The ballast water treatment system according to any one of claims 1 to 6,
wherein

the control apparatus controls a treatment volume that is treated by the water

treatment apparatus per unit time.
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30 wherein the control. apparatus controls a treatnent
volunme that is treated by the water treatnent
apparatus per unit tinme. Gl 8. The ball ast water
treatment system according to any one of clai nis | to
wherein the nonitoring apparatus nonitors the water
quality of the ballast water!3at an inlet part of the
wat er treatnent apparatus, at an outlet part of the
water treatnent S apparatus, and/or in the batl.
teank. 9he bt Radet @skmdat Rtent 1c0GIMB ENiny IS bEMAIAL G QdS w i ng
to any one of clains i to 8, wherein the ball ast
Eiltreat ment system conprises a line for returning
t he balhk ahitorW@tagparitis hbgoRahd astr dqualty odthe tbhigasb@htbas tin
water to be discharged fromthe allasg tank

th
GRS A e R EEParT o 4t PR PR BB PEHT TRHE T he
hpbdragt, an@bian thedanst faglat ed by the water treat ment

aQD.par a]i“llilesballast water treatment system according to any one of claims 1 to 8,
wherein
the ballast water treatment system comprises a line for returning the ballast
water in the ballast tank or the ballast water to be discharged from the ballast tank to the
outside to the water treatment apparatus, and the ballast water is retreated by the water

treatment apparatus.



