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SPECI FI CATION TI TLE OF THE | NVENTI ON CATALYST FOR
WASTEWATER TREATMENT AND METHOD FOR WASTEWATER 5
TREATMENT USI NG SAI D CATALYST BACKGROUND OF THE

I NVENTION Field of the Invention: The present
invention relates to a catalyst for 10 wastewater
treatnent and a nethod for wet oxidation treatnent of
wast ewat er using the catspBGIEICATI@EMtI cul ar, the
catal yst of the present invention can suitably be
used in wet oxidation treatnment of wastewater, under

hi gh tenperature andrThegbrpresstiergendit i ons. 15
crlgtlon of Related Art: Conventionally, as a

ne%% For RRfs ARatUPTERERIHRFMENT Bild) ¥§TEQD FOR WASTEWATER
reatment, conbupiiondiealam Aot therHpaer mn
net or

nmet hod have been known. 20 As I ol ogi ca
treatment, an activated sludge nethod, an aerobic

treat nent net hod Qﬁ? ﬁ@% ﬂggane

met hod, an anaerobi ¢ reaﬁ%e #ﬁg V%ﬂﬁ

nefhaheé oErneat ahventhethod, and a conbi nation
treatment nethod of .an aerobic treatment nethod and

an anaefgﬁlé”f%*?ﬁéaﬁﬁgﬁPtﬁﬁﬁhoﬂe%%?%scdﬁ%eﬁt|6ﬁ5ﬁﬂyst for

begastsrdtet it reRdidcn®Ud R o rddt 1364 @BKG i QQEHQ@HOHEEP@&ment
using a mcroorgani sm has w dely been adopted as

waSt é’\%éttéwaicﬁéaﬁmt%t:hb@lﬁﬁomelfeparth@uéeromf@ catalyst
M 6F QY8R ST L L& 1Bnr$§rﬂgqlta$’?§7rb ?g&t & | Hengdeatlon

al gae, protozoan an the & exert*conpli
i nteeatmeénns edchweshewathad aupdebl emicfh-cempldcatiett and

ap t operations, because dilution or pH
ad¥§é$n§%§§s§% &t 1s required so as to furnish
sui tabl e environnent - 1 for the growth of

' he case where wast ewat er

m8é88£98 Jl.cs>rr1nsof Related Art:

Conventionally, as a method for wastewater treatment,
biological treatment, combustion treatment and the Timmerman
method have been known.

Asanethodforbiologicaltréatment,anactivatedsludge
method, an aerobic treatment method such as a biological
membrane method, an anaerobic treatment method such as a
methane fermentation method, and a combination treatment
method of an aerobic treatment method and an anaerobic
treatment method have conventionally been used. In
particular,anaerobictreatmentn@thodusingandcroorganism
has widely been adopted as a wastewater treatment method,
however, the aerobic microorganism treatment method , where
bacteria, algae, protozoan and the like exert complicated
interactions each other, had a problem of complicated
apparatuses or operations, because dilution or pH adjustment

of wastewater isrequiredsoasto furnish suitable environment
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cont ai ni ng hi gh concentrati on of organi c substances or

ni trogen conpounds is subj ected to the aerobic

m croorgani sms  treatnment nmethod, and al so required

for further treatnent 5 of surplus sludge generated as

the surplus sludge is generated and therefore had a
probl em of high treatnent cost in total, . The

c oh®U $thiconr @ ela orda C ee hozh hess a ipridid epsefwhere wastewater

o BhEASATLLY U LOBRLTROLe 008! o £URGERLY, it otele o

eat
quant rdyenfcorpbumait evaier e dtedatslt he@s rddiicsmi®t d®fgani sms

| d t e, segondar ol luti on caused by exhaust
ga 57 ERRCI FREDEY COHbRLEPORCIRATEHeLTF mhBF AT Creatment

eb hedirplas! EVREEE dehelriaR@dless ¥Rdedu rdi G st BABEHAI Y Serated
and high pressure conditions, in the presence” 15 0f
0x§gye s hgdgaPromdwayvef highearpenmeati¢estepoytotal, .

thereofTH@Ségﬂﬁﬂgﬂﬂ&hlQW%a%Hgﬁ%wgégﬁoée%%%dﬁ%yproblem of

treatment equi pment was required. Recently, _
pasigoiufacantilyvhhighetsebimdnpobbatantausednbgi fiedl i tost or

wastewater to _be treated, .and wth requirenent 20 of,
obLAf N hGCt r 6Bt CACWaREE BFL hERFGRCbaPFtg Faver, duattity of
sufdbteeateresponse &B@LeiOnCOUtEE H10 PRI BBuld generate
attai ned b§ t he_above conventional nethods.

ACEOFONABEY, PRALPEEOTNELNSEE R SRt 9 atent kke by

hayembBgeRiBrOpPOsed, aimng at highly efficient
wast ewat er 25 treatnment and obtaining treated water
with hi §h goal Tigmeeweh. neshodxanpbbewataet ioxtdetten under

e j ' | yst e bbr.evi at ed
TEh G S0 R 5 A RO L L Lo ABEL R S ence
i sohoixyeerbecause randegag, capablver,oft prannaingefficiency

treated ter with hjgh gquality |level, and also 30
havl RGCBRCETT HT SEDhbHi el B MATCESIVAFFRgazy treatnent
catghyphsenthave kegnipeaposed to enhance treat nent

efficiency an% treatnment capability of such a nethod
for cat§P§?PE Yet 1noparticular, with diversified pollutants

contained in wastewater to be treated, and with requirement
of obtaining treatedwaterwithhighqualitylevel, sufficient
response thereto could no longer be attained by the above
conventional methods.

Accordingly, various methods for wastewater treatments
have been proposed, aiming at highly efficient wastewater
treatment and obtainingtreatedwaterwithhighquality level.
For example, a wet oxidation method using a solid catalyst
(hereafter abbreviated as “a method for catalytic wet
oxidation treatment”) is noticed because of being capable
of providing treated water with high quality level, and also
having excellent economic performance. Various catalysts
have been proposed to enhance treatment efficiency and

treatment capability of such a method for catalytic wet



oxi dation treatnment. For exanple, JP-A-49-44556 has
proposed a catal yst supported a noble netal such as
pal l adium platinumand the |ike on a carrier such as
alum na, silica-alumna, silica gel, activated carbon

or the like. 5 In addition, JP-A-49-94157 has proposed

a catal yst containing copper oxide or nickel oxide.
Cowstiidagdnins toptamsed.in \Wast ewabeplehongPen,-40s48856 has

| bst ' | d
1 BP Ot apo i P SR E o ABARTIS Y B ghrm bpalladiun,

halilde.indim t Bed! idee 10iks capt Qi n§§r§§e¥\’e|§u@r§ Y9204 G na
subst ances: Sufficient treatnent of these !

cordthilCielemé&al d Shdt chegal t appbiiveved caybasi ay the like.

SCatlﬁlé/écﬁltfP&ntﬁgaf-\”E t9@§i yv%%tsﬁypcgrpe%gu gtaln lny% éﬁépﬁlnlng
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various pollutants. tro |on
of coppegatcaliyist owi h ckiede ogéder. at ed crushing and

pul veri za n.15 f the catalyst, which incurred a
problemo%1 |I|t GONBRAUNSY his YAFS At BO¥ETISTesds not

was: thgméoimkﬁkitfhr\mtd hln dené ££TNQANROY ntifah RI0MEs nitrogen
strength of a catalyst, for exanple, JP-A-58- 64188

haSOPPoHESeda aS tht &t FOmPOysser BBJO B0 MBI e beded ogushe like
as ipal sk dpep! AL Q}‘é"l‘loraé hgr{ghhﬁfl Qui t2A BAVY sy Fficient

metal such as iron, cobalt or ke on a carrier
su@ﬁeé§ﬂ§@ﬁepﬁc§he@¢ ey s thidriardls tdaudiml amodr bei atbaiaed even

An)ﬁy ‘Eglﬁg%h%aggl:¥§%§t %V\'g%gatméﬁgur agals%fewa Ieerncontalnlng

enoug cata Ivity an
AC@@K@HW@ryqu$tmhiuaanmbjeCDnaﬁdhh&omres@@mctﬂ&ﬁmﬁi@ﬂrength
25 t 1$rov a ca&% st whi ch nalntalgs catal ytic

I

iV §CahaTYabMah §iNF Fere e tehgThe FB&?W@H@%Verlzatlon

oxnodathen:dtraqxsrfﬁnw@fch Wasieved ar p a1 ah ¥ 'E!l%%a%ﬂlll& and
nec anical_strength, and to prOV|de a nethod f

oxitG&si SHffisde nPsﬁﬁu&B§§émﬂﬁérnOEsPﬁ@Vﬂﬁ@ch@éhyst

30 The ples@RhnbIveHt ek € h d .aft
i ntensive study, %Eat th%pg%ESeéﬁggéggﬁsogo% ggﬁalYSt for

at exeRed shy IB- éaﬁgl'ﬁéﬂ%l}hammp@&mtaamalwrtr sepported a
ango%ﬁtealnﬁéttla(i %%EEVSSCBQJS.ES&ESHE Splatlnum or the like, or a

heavy metal such as iron, cobalt or the like on a carrier
such as spherical or cylindrical titania or zirconia. Any
of the catalysts, however, was not sufficient enough in
catalytic activity and durability.

Accordingly, it is an object of the present invention
to provide a catalyst which maintains catalytic activity and
durability for a long period in wet oxidation treatment of
wastewater and also has a high mechanical strength, and to
provide a method for wet oxidation treatment of wastewater
using the catalyst.

The present inventor et al. have found, after intensive
study, that the above problems could be attained by a catalyst

in which a catalyst carrier and catalytic active constituents



- 3 contains the specified constituents, and al so,

solid acid content of the carrier is equal to or nore

than specified value, and thus conpl eted the present

i nvention. 5 SUMVARY OF THE | NVENTI ON A first aspect

of the present invention is a catalyst for wastewater
treatnent containing a catalytic active constituent
coRPALALRG &bel erscldnedkicrassf tagnsisemamd sdiseet s¢lid acid

frQghEQEtQBQUEh%g%§%§EEQgigfegg%ga@gsgr ﬁ%gglggﬁg’specified

ni ckel , cerium ungst en, er, silver,

pl aeilnem apal cadisumompediedmther wireermintm iandritriah .um
or a conpound thereof, and a carrier constituent
contai ning at | east one kind of an el enent sel ected

5fromthe group conssNARY GiF i TIom, INVtMIowm sSilicon,
al um num _and zirconiung and a conpound t hereof,
char act &r £288%i ASPR&F 25 SoF iRFARFH AFoRRt 0 thie a catalyst

Cakpbirery LONStd tdent v | 04 5 €l i ]
mmol /g.w The solid ag:e%tgl%gnté%%@%lh%ﬂg%r Fai E&Qlyzpw active

coRonistagmentyorgraireiaba y 18220 aree #ind ofrast £gemeént selected

addi t | jfi r.f.ace f _the tal yst is :

o0 b BB ST AR RL LA VPl el corsum,
10 pr ¢ésenttienyerdpmer | siavaef hodd, fpdra twasirgvwas @l adium, rhodium,
treg% nt. characterized in that the wastewater is ,
{r EBEBE P dETng Erer HBOVE” (i & §OPPORPE! BRaBRYL, (#ed @ carrier

t r eaheent ukor ddyer st t lalst haRin@WrUR! E0Bment selected
treatment nethod. 25 The catal yst of the present

| NFERET G PECBRCOMSERT ing o hAYOBl tideHd®aPisiFengaAuminun
dU%%@ﬁ&i%&oﬁﬂQmFQQQJXté&mﬁﬁﬁﬁahﬁﬂére ,dchQrQ@Egkggkgﬁxlthat
the catalyst of the present invention'is capable o

15 maisetldidnpagdexmernemt ddtealoptrird eactbupty tapdt is equal to or

du&g@li f Qr I eriod in wet oxidation
treatﬁeﬁ%égf%g&ﬁyas[eﬁg?er. Furt hernore, wet oxidation
t r eat meMheofsoMiastaaviat eamasngo £ heheatakyserofcohlse ituent is

a;g%%%t&%i Sg@!?ﬁthﬁbﬁgggggP%.OfIg%%gfﬁfé }QSQEE ic surface
area of the catalyst is preferably 20 to 70 m?/g.

20 A second aspect of the present invention is a method
for wastewater treatment characterized in that the wastewater
is treated using the above catalyst. Preferably, the
treatment for the wastewater is a wet oxidation treatment
method.

25 The catalyst of the present invention is excellent in
any of mechanical strength, durability and catalyticactivity,
and in particular, the catalyst of the present invention is
capable of maintaining excellent catalytic activity and
durability for a long period in wet oxidation treatment of

30 wastewater. Furthermore, wet oxidation treatment of
wastewater using the catalyst of the present invention is

capable of providing treated water purified in high level.
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- 4 BRI EF EXPLANATI ON OF THE DRAWNGS FIG 1 is one
of the enbodinents of a treatnent apparatus for wet
oxi dation treatnment relevant to the present invention:
5 and FIG 2 is one of other enbodi ments of a
treatment apparatus for wet oxidation treatnent
relevant to the present invention. DESCRI PTION OF THE
PREFERRED EMBODI MENTS 10 Catal ytic active constituents

relevant to th S i.ny i on represent

constituents h§5gﬁg gg%?% ﬁ&%ﬁﬁgn RN FDn /
deconposTGi. anikeats b8 HAkEbb@imdtbed 3Rces rkathent apparatus
oxi_di zed such as an organic conpound, a nitrogen

conBEUE OX R30I PRt reaRBEIE FeART 2Nk q T ke PEGHEAItniaw gt 1on :
maghgmater 15 (hereafter may be referred to as
"activated action"), and such a catalytic active
constitﬁéﬂ:Zi&@u@@§Qﬂhdnﬁmh0dﬁmanﬂdw@aatamtmdnﬂnpparatus

Se%SFR&Q:é% &%Efcer %%%m h%%&qbp%ga ?Eegﬁlnventlon
gold, platinum paIIadlun1 rhodlun1 rut heni um and

iridium 0 conpound thereof. As the above

catal ytic §§F¥%g%€3ﬁ§? QELIHE, PREFEBRED SHEODIMEITSF an

el ement caehegted LE0MENGHIOURGANSHelRGn® to the present
manganese, cobalt, nickel, cerium tungsten, copper,

si H}@Pntl@m aepﬁpaﬁnﬁuﬁpnfaam@mm haworly gt Tem hemiemhance
andyi; b di B / %Bec%mgo UanEE%S"E?éé eon%lu%%%% cggdto be

preferably at |east enment selec
fromitheegr auphc@ﬁsarstqngynmf compgandsea mﬂr@@en godthound,

pLgt@Hfguéx%$£d|u rh d| Iﬁ#%ghenlggigg 1n &éggewater

a compound

cat{akbythctact mug bensélfébleeﬁ t@%yd%ﬁvi%taé&WQ and
ki nd ﬁf an glfnent sel ected fromthe group consisting

of SHERGANEBE2 ¥ ALI AGAT VBaF PRSI Lkl 1 2t ofeast one
corRpadnd taliherea&afmerﬁ RN FIUAINNYG RGP Consisting of

catal ytic active
manganese, cobalt nickel, cerium, tungsten, copper, silver,

gold, platinum, palladium, rhodium, ruthenium and iridium,
or a compound thereof. '

As the above catalytic active constituent, at least one
kind of an element selected from the group consisting of
manganese, cobalt, nickel, cerium, tungsten, copper, silver,
gold, platinum, palladium, rhodium, ruthenium and iridium,
or a compound thereof is included; and preferably at least
one kind of an element selected from the group consisting
of manganese, cerium, gold, platinum, palladium, rhodium,
ruthenium and iridium, or a compound thereof; and a more
preferable catalytic active constituent includes at least
one kind of an element selected from the group consisting
of manganese, platinum, palladiumand ruthenium, or a compound

thereof. A catalyst containing these catalytic active
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constituents is preferable because of exerting
particularly excellent activated action in wet

oxi dation of wastewater. The catalytic active
constituent is not especially Ilimted as |ong as
bei ng one selected fromthe above catalytic 5 active
constituents, however, preferably includes a

matenSSDtubhESCﬁﬂp&@ﬁ@maﬁﬂk&Bﬁﬁﬂﬁkécﬁﬁﬁxbﬁ@ﬁ@@ﬁpértlcularly
halide, a nitrate salt, a nitrite

FReel st %%tf‘“?%tﬁ%%%% 1y figén Paffiesion gt wastewater.

CabeﬂaTBeS@b&aQ&thﬂﬁ(id$$he Qénéﬁlgﬁgﬁﬂ'QfQQQH9UQgpec1ally
such as an acetate salt, an oxalate 10 salt or

|| kem1hAE afof enp oer be ARp prienet Lelesed fmnethg @bmeecatalytlc
I ngEgapLc E@HEQHEQenEEéad%bM%%%T,th%f%%éﬁé%%grsf%?Yudes a

constituent may al an emulsi'on*type
coWﬁbEd Epkebtenpmm@@undndia:$maMQﬁkﬁ aunmnumdaﬁa¢ beémpound

A riate ependi ng on a aration
?ﬁ or %%1f da?ap§gfgg? %Fé%?uf(ﬂl et B8 oxide,
exannyéroxﬂdéheaﬁm6§1mﬁe£§l@laélﬁﬁﬁbbﬁaﬂéegaﬁﬁ 8r the like;
catalgtlc actjve constituent, platinunblack, platinum

oxPBET? PRI HORCTEIIHI RICTpIegt PRI 8CERPSR §8Lt, an oxalate
chkarep)rathai g kaGi £ha méeglmﬁyémpméwé&%a PLALLDYR upi1e

potassiumnitrite, 20 dinitrodi anm™ne platinum
hekRARERAEC plcanawRd - heXahydidxyisirat i bhe &@Uﬁlytlc actlve

c'éoggebkeégélarxqa@n%l%% agi.hum, iy %r o gpg,po' ati gD, or

di chl ori de, tetraanm ne palatlnu
hexaéhﬂndelpheamwnmmmmhydﬁnxidesupbab$5|¢mmpound.may be used,

te achloropl.atinate or the Ii be used. 25
e S TaGPhRPEE haa setped for a

catatynystaetlaekmﬁasbftgeebrrﬁeer exanpl e, palladi um

chl ori de, galladlun1n|trate di ni trodi amm ne

pal | adi BRF SHRERESr odNakhene2pal VaeFanplebi PHRMEnEsed as a

paEh@Ql?ﬂhc@b@ﬁW@ddﬁ%tfﬁ&bﬂHCﬁiQfQﬁbﬂ%Ta I#ﬁﬁé@%k&m%x1de,

pal | adi um bl ack, 30 palladi umoxide, tefraa
paPladi nevhydrex idie oplekéntckeh lomidde cidedoplatinic acid,

addbhion, (e, ase e e TULIEUT | SRl L8P Bnierice,

catalytic active consti or “exanple,
dinitrodiammine platinum, hexaammine platinum,

hexahydroxyplatinic acid, cis-dichlorodiammine palatinum,
tetraammine platinum dichloride, tetraammine palatinum
hydroxide, hexaammine palatinum hydroxide, potassium
tetrachloroplatinate or the like may be used.

In addition, in the case where palladium is used as a
catalyticactiveconstituent, forexample, palladiumchloride,
palladium nitrate, dinitrodiammine palladium,
dichlorodiammine palladium, tetraammine palladium
dichloride, cis-dichlorodiammine palladium, palladiumblack,
palladium oxide, tetraammine palladium hydroxide or the like
may be used. In addition, in the case where ruthenium is used

as a catalytic active constituent, for example, ruthenium
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6 chloride, rutheniumnitrate,

hexacar bonyl - p- chl orodi chl oro di rutheni um rutheni um

oxi de, dodecacarbonitrile triruthenium ruthenium

acetate, potassiumruthenate or the |I|ike nmay be used.

5 Furthernore, in the case where nmanganese i s used as

a catalytic active constituent, f or exanple,

mafjanesdeni tuithen iumaigardse Iaemmaﬂgorgo]t—as&'hlrllﬂmr_%dichloro
ermanganat e, manganese_di oxi de, . nmanganese, chl oride, .
ﬁaéggﬁgggnégpbonat5ugBePﬁgmlikeéﬁ%§ebe LééQﬁCQQ?rbonltrlle
addrt rabhehfuher Casen Wit e geltd, | Sotis£6: @8 rlithenate or the
caﬁaL tic 10 active constituent, for exanple,

chi-0fBalifY cPEcPdedpot assi um tetracyanoaurate (I11),

potassi #i-EheyaBRaYr ahechd)ole iR rd k@ IRL-BS:USEleq o5 o
In the present invention, a carrier I ch supports e
ca?éF?ﬂVEiﬁ@ﬂhﬁ?&ﬁﬁﬁﬁﬁitﬁﬂntAéoaesempéanmamgamasm13;rate,
at i A n elenent selected fromthe .
or B aEhe st AE T Yol SRkt o SR r FEL RomgR et ox e,
andazgeoeneuchlantde desangihysé henmates ofaghe like may be

specifieq[solid aci d .ampunt as ﬁﬁll be descri bed .

| al'&P9- ATt ABALEFPPeril HF oxPaunEsREalAiifstd apagtalytic

ongckii 16, co st A0S Ebe Qe CORk Bb b NG At ak8ASth & assium

20 kinds selected fromthe group consisting of iron,

ti Eahragyarepprass, (Alhhi eohk aesl yl Sdeyepepugate (I) or the

exempLi fh¢dpe! Qseparticular, the carrier constituent

is a titaniumoxide, or a mxture or a conposite

oxi de bébvielka riassTUMnTende canda @armxidehdthasuppeasts the

on ' al selected fromthe 25 group.

Conar T R A T ChFoh LA e R oRE G AR Least
prefier abhy, o tht abemenexsdeecdedaf Mkt the Pfowp consisting
conposi te oxide between_ titanium oxide and an oxide

of %4t &4st TP Rivd Bt LECHRt aP LUBI BET e@NFr Ghrag@ lum, and
gr adpieansyStnd1gaft 12 €N isya-i#Addi JOMKd hBid amount as will
particular, the carrier is recommended to contain 30
at PPe3RTCE AR I T - zAcbRPURRT BFRK agnt REidereontaining at
pretgsabbge E8hE! Sr é'é&(ﬂ@siocre %&%d%oggﬁ{:giﬂgna Q{ngast 2
oxi de or a conposite »

kinds selected from the group consisting of iron, titanium,

silicon, aluminum and zirconium is exemplified. In
particular, the carrier constituent is a titanium oxide, or
a mixture or a composite oxide between titanium oxide and
an oxide of at least one kind of a metal selected from the
group consisting of zirconium, iron, silicon and aluminum,
preferably, a titanium oxide, or a mixture or a composite
oxide between titanium oxide and an oxide of at least one
kindof ametal selected fromthe group consistingof zirconium
andiron. Inparticular, thecarrierisrecommendedtocontain
at least titanium or zirconium; and as the more preferable
carrier, titania orone containing amixed oxide or a composite

oxide containing titania, (for example, Ti0,-%2r0,, TiO,~Fe,0;3,
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oxi de containing titania, (for exanple, Ti02-ZrQ2r

Ti 02-Fe23, - '7 TiM@-Si, T102-A12Q3 or the like),

is also desirable, in view of nechanical strength and

durability of the catalyst. As conbinations of the

catal ytic active constituent and the carrier,

Pt-T102i Pd-Ti02, Ru-TiQRi Pt-Pd-Ti02, Pt-Rh-Ti02, 5

PtTi(Dz Hi@2, PioARIT002r Phe RU-KH)02i sRt & dHLZable, in view

r-TiQ2, . Pd- Au-Ti 02, Pd-Ru-Ti 02 MhQO2- T102,

W*ﬁ%ﬂzca PoS WHRBI T I Prreil Mhce-9f dpe catalyst.

Pt Mh 2z £ QR FinG2, =T Ce(2

RU- Cep-Ti @Ingt%l%%%% n‘:gal__ry'ggc V-Q Qghstltuent and

RULT CRrZiegs BR~THE:Ti ROp-TArRi RUPL T W@Pczrmaz,let ~Rh-Ti0,,

o Er g o G BRI Bl B e v,

PchﬁQuAﬂ"rTZQGzZrm-fRMEZBZTi MR, ATAR), , PV -Tii O2; 20ORINO,-Ti0,,

Pd5 MOR- Ti OP- r@r - Pd- MnO2- Ti, O2- Zr,Q2,
P E NG B 5Be. 21 Cor P POMNRCE AR Co- 21 Er-fs0rmi,
Ru- CeQ2-Ti O2-Zr @2r Pt - Fe2d3 TIiO2 r él %

REBEeDER B2 r Pt - PdPF‘e@@BTIr@oQZrOth-lr-Fe@@@Rn—@loz Zr0,,

PtPé\UIJFﬁ]?@ _H Y Pd- Rh- Ee2CB- N
Pt-Ir-Fe20R r% Pd- A thagga? % FO24. Ru- 62%- ?il%rzro”
m@-%ﬂ@ozﬁmz,m VhER-Fe2Q3.0F- QR0 20  Pd—Au-Ti0,-7r0,,

o T Tl o 11 O i Ken. Foo & iRgs-T102-210;,

PtPcﬂieNDQOQFQZL@E -TrQRy Pd Ce2- Fe2(3- Ti O2,pt-Pd- MnOz T10,-Zx0,,

the like are exenplifie
Wéﬁg 025 t%rz?gée:fégz%%a i on exanpl es BAEMMA )P%Q?r T102-Zr0z,
I|PU-S¢GE@}4TQT®29E“99,SE ofq-gensraliby-stepl e -des 2%1@ ~7r0,,

el ements other than noble netals, and netals as nob
mek BT 5820350 h S -E6aBi 115 G20 nBUOF e 205t A1 P i cPtachlv%ezos TiO;,

copslifupdls-efio,the ppesgnt phnveRtign shouyld Qy. En%oe Ti0,,

means limted thereto. Content’ratio-6f the catal
acPivRh et Taent s anBt-TheFeds-TéO2whi ch Bzirmmfftsz% Ti0,,

thgdc %‘é(td CT %I ve c:ﬁnét 'Et g) e%%?%f(r)l whi }5{1 ﬁggs_tg,ezl(l)tangOZI

the ca he preseht d i s
Pd- MI'IOZ Fe203 TlOz, Pt- Pd"'MI’lOz"FGzO3—Ti02,
Pt-Mn0O,-Ce0,-Fe,03~Ti0,, Pd-MnO,;-Ce0,;-Fe,03~-T10,,

Pt-Ce02-Fe;03-T10,;, Pd-Ce0,-Fe,03~-Ti0,, Ru-Ce0,~Fe,03~-Ti0O, and
the like are exemplified, however, these combination examples
are only for illustration purpose of generally stable oxides
aselementsotherthannoblemetals, andmetalsas noblemetals,
and thus combinations of catalytic active constituents of
the present invention should by no means limited thereto.

Content ratio of the catalytic active constituents and
the carrier which supports the catalytic active constituent,
which constitute the catalyst of the present invention, is
not especially limited, however, in the case where the

catalytic active constituents are noble metals (for example,



not especially Iimted, however, in the case where the
catal ytic active constituents are noble netals (for
exanple, 8 platinum palladium rhodium ruthenium
iridium gold and silver), it is desirable that the
active constituents are preferably contained in an

anount of equal to or nore than 0.01% by mass, nore

pr eflardabhyh, egHal aHeuar PREQ: LAAN Ok 5% 8n b)&r‘l‘%ﬁ%’m, gold and
further preferably equal to or nore than 0.1% by

nmasd Vet eddbly E§sairapdeothpssshenaftavebgonakstuents are
no f I y

fuPER RSP R e ars S AR 5 SOl P i os) Shumgre chen
reIOalollvebVomtaEe,craoreeprefenablevecgﬁabaicalqzt more than 0.05%

an abi || he cat I n .
> gb’t %n%)rés’ 3 ?:%(r? cagereggﬁ&ag Yh& %, a ﬁt P& 38??v1éhan 0.1% by

comatmst,uq:rrﬁes‘:‘afaaﬂqx h@quahaﬂo nokl e eBt alhsin( t3ANS) thddls, more
net al s) or ex manganese, cobalt, nickel,
ceP’rr&%erla HysT B SrPdF %%E)ﬁ&h)an 3% by assefietanier pPRaferably
t hegaelli ve 69”§EBEU€H5n 16 Eﬁ:ﬁéﬁéﬂﬂﬁéﬂa¥ﬂ5@ R8AthB 8frrier,
amount of equal to or nore than 15 0 % by mass, nore
pr éfeY DY @fea@aﬁlvel@raqmﬂelttmandoiulﬁ%lﬂs}tmﬁihe catalyst.

10further Qfgﬁﬁgfﬁiéﬁ.eqﬂ?ltﬁ@ %@}%a@héqggyafaéic active
preferably equal” to or Iess an o by nMass
pr ebasgbltyiengguate tartarr thas rtdidre ﬁ@%lby (tass)s iftdidrheétals)

f bl It th 10% "
R T N T, =

achm@lb¢p®@& yguriabiilsi i eFle ralte Cathaltyshe EOEi€Xa8BhStituent
the case where the catalyst is Pt-T102, ratio of

1EsPHRSPFaBlY Rt 11 g ABAEAUHRINCE. T by FaFre than
15 an@ aqual; h9s8! hess ;Sfl@fbﬁaffsl Y e@%g thNo A4t id Qhari 8. 53 py

the case where the cat al Ti Q2r ratio of
MhO2SiSs dagithgs 9r2§eéq@ély equal horer tire GhatslByby mass;

?%e%%ga%ﬁﬁa EQlQ&Do?sfeegﬁ%anbgdéﬁéi§$§§ Hbr'dpreferably

ition He“case where a ho 1§ use
t heq@atlaltpt oL bess iEhayoedti byemdsst h@mtdtﬁxe pretfalrabdy equal

?LZ:I L abié’s %lh%%l ?b%%}?%ﬂaassrret g awt.i)\rfectoon e carl?f‘ieor, in view
20 of catalytic activity and durability of the catalyst.

For example, in the case where the catalyst is Pt-TiO,,
ratio of Pt is desirably equal to or more than 0.01% by mass
and equal to or less than 3% by mass. In addition, in the
case where the catalyst is Mn0,~Ti0;, ratio of MnO; is desirably

25 equal to or more than 0.1% by mass and equal to or less than
30% by mass.

In addition, in the case where a noble metal is used
as the catalytic active constituent, the noble metal is
preferably calculated as a metal for content ratio thereof.

30 Also, in the case where the catalytic active constituent is

other than the noble metal, a generally stable oxide is used

as the catalytic active constituent, and content ratio of



30 Also, in the case where the catalytic active
constituent is other than the noble netal, a
generally stable oxide is used as the catalytic
active constituent, and content ratio of - 9 the
oxide is preferably cal cul ated. Furthernore, in the
case where a plurality of the catalytic active

coBBtid:Uei §s b¥e fee@baiyned,cdng LAt alFyst R afekabl ¥ the case
contai ns each of the catalytic active constituents

wi PRPRSt AeP bbb bl Fat¢H. tie TRt il g Actbrst¢enmpttegnts is
theoREgsanl, | RRENQ0 iS¢ rweﬂéfaﬁly Lot E,EDAUGH of the
a conpound nay

exanpl es, and other el énent or

arbﬁtﬁéyylbeacanalnedstntuﬂmb$n®itbhn tbe abaaaptetlo

an alka an al kal i ne eart and ot
5tranS|t|on ne?a}y yc%Ti%lE%?%%ﬁ?gfﬂi ‘pﬁiﬁﬁﬁ% %%Y?n%+on is

of nbhelpneseat tbnyeatiiosveé SexpgléLd 410d hoveer e B&hélt or a

aci d amount of equal to or nore than 0.20 nmol/g, and

SUERTROBAA FeY et i ho P oXed fenCopRiaivtian, for

actelxﬁfnfﬂea% dufabiil hiya1 The sokhdiael & AW hEl QWY other
nnnf/g may sonetimes not provide sufficient

catéri?ﬁtél% metavi ngy Fheoshtidomtatnadount of the

10 car rier TRE é%ﬁ@f%?@%#?%ggﬁ{: q_r}n}esh roerI g%%p % erqt%'@to have

to or nore t nore prefera
oranspéiﬁhani@ 2boumol 6f , equal hes oxwmﬁfﬁzﬂﬂgmiﬂuﬂw ol /g,

re than 0.27.mmol /| ,. and, rticul arl ef er abl
ouaY S5thr G Bl Flreup P e &Y P T8 N e
acticviivy thSaedhanegsh W . | Mekeaseidnathe a86hhd BELEw 0.20
anount of the carrier, however, too nore solid acid

anBORE/ Fay 3 e dSEBSERESSat APt RS ¥ddei sy fhycient catalytic

15 CoBLEak); €. Tﬁt@%%ﬁ@ﬁeacf&gméﬁﬁt %fa‘éﬁg C%M@r 6§ the present
preferably equal to or less than 1. /g,

préﬂ@ﬁ@ﬁﬂ?neqﬁa@rQﬁﬁtﬁblESS$ﬁﬂaﬁ125rOmosenﬁbhth 22 mmol/1,
UGS pREOLEASE) s 890 900k E° B0, O5 I Segrer
mmlrEQerabﬁlytd'msalwag orbhyops ebende 20f mnok 1 aeind! sdteScularly

2 oulie catalval, surLace, chel £al,agsgbPLey, 9t
20 The catalytic activity is enhanced with increase in the
solid acid amount of the carrier, however, too more solid
acid amount may reduce the catalytic activity by contraries.
Therefore, the solid acid amount is preferably equal to or
less than 1.0 mmol/g, more preferably equal to or less than
25 0.8mmol/g, furtherpreferablyequal toorlessthan0.6mmol/qg,
and particularly preferably equal to or less than 0.5 mmol/g.
Inthisway, by presence of more acidsites at the catalyst
surface, chemical adsorption of pollutants in wastewater
becomes easy, and further the adsorbed pollutants can be
30 activated by electronic interaction, which largely promotes

a decomposition reaction of the pollutants.

In addition, as a method for measuring the solid acid
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beconmes easy, and further the adsorbed pollutants can

be 30 activated by electronic interaction, which

| argely pronotes a deconposition reaction of the

pol lutants. In addition, as a nethod for measuring the
solid acid 10 anount of the carrier in the present
invention, a nethod for ammobnia adsorption
té@@éﬂdt&ﬁbtbeogaEwﬁnadide$beppreaehs iracptiech, ﬁhhsthod for

met is hn| t hose killed in
et L2 2q9B0B Sop! dPRR Sy e ot emed PapPoRgion is

5 asdcqarrescaer '1]'1'Slsdrme€tdhcbdi1 agvan@@nb@aue&%ml\w&mmong those

thereof, then amonia is passed through the carrier

arf et Atheed Ty PRASSICAFHLAE 28 r £ SnfvATALE, as follows:

discharaed; i SRRGIId ¢ald Wwdcd Yoese asHBL m&;htf Phereof, then
exanpl e, by TPD (a tenperature-programed desorption

metHeR) 12 16 paspasksi e eatdt he senbiiey ambbainpegatutrelils raised
Saéd"fn@é%ﬂ?e a\]{;\ﬁt} : dae&lé‘ég&?ggﬁr esp%t 15cha%%%/2€§%l€gé§66€thod

the carrier vance "a
f orod ¢wampheoursy @R tbemempﬂﬁaﬂuxd+pﬁngﬁﬁmmaﬁlubddrptlon
500 .t.0 %oog Lo neasure @ngunt anmmonj a desqr

A chP

IS FPE° S8 §% F?éblﬁﬂé?“g?oéb#aegéﬁé&# aturation,

surr@ee anmsdfetdhatcabatysi2osc eqdlo the EQrekePOF®ich was
than 20 n2/g. The specific surface area of the

cé%%}%tlfbad&ﬁ/nf@ =% §2Ralopd VT def esufto di eawrs, and then

c p bj |
CRLB e g L e, S POl ) BB B o

tfﬁWﬂQﬂﬂ&ﬁﬂ%ﬁoﬂb%® fxore th@e@afrcesurbaceharbakef t he
Cat al ySLE agigérgn%gcg? R gvface ggegaosfytk?eoégegfyst isequal

he cata crease catal
acttcp o ynor'léhemﬁa‘mrzel nﬁng er’abdaesls@etficcSSﬂféca@%ﬁéﬁaaf the
an 70 ng/ nnrelB%Eferably

eq%adif qutJ S%rbef%‘%s @h‘& BFRR/RFC Jeq'rhtblciﬁtalytlc

equiat 10t Of nlRss gk r B3 Y1 RI@a 1280l Briherdr@s8N2s n?/g and
i nvention, as a neasurenent nmethod for sp ec5f|c
s UP9 e P 5 B2 2Rl BETIY B uhauer- BREet than) 80) Mg hodlew the

angbyZer 1V 17,0980 29505 RY 4 Qﬂe'c,sataéjﬂ%te@ver 70m?/g may provide
easy collapse of the catalyst and may also decrease catalytic
activity. Therefore, preferable specific surface area is
equal to or less than 70 m?/g, more preferably equal to or
less than 60 m?/g, and most preferably equal to or less than
55 m?/g.

In the present invention, as a measurement method for
specific surface area, a BET (Brunauer-Emett-Teller) method
to analyze nitrogen adsorption is adopted.

As the catalyst relevant to the present invention, a
single constituent catalyst may be used, however, depending
on difference of constituents in wastewater, for example,
treatment constituents in wastewater, pH or the like, a

plurality of catalysts may also be used in combination as



As the catalyst relevant to the present invention, a
single constituent catal yst may be used, however,

depending 30 on difference of constituents in

wast ewat er, for exanple, treatnent constituents in
wastewater, pH or the like, a plurality of catalysts

may al so be used in conbination as - 11 well. For
exuaple, tHmr fekbénpiag ehbodiaiEntvsray eembsdimpnssi blre; also

to_treat .wast ewat er usin luralit f catal ysts
obPRFRABRE by S s U3 T 1 e PE S E A e b o vea talysts
copbthinapls omyt heuppIRteALr | Qi reRRShitt Uetsa iy ftd ealcrive

5 wastewater using a plurality of catal ysts obtainable

by COBGppPERRG tHe SReeSeRfaldatrd edct FoRSEDRYENEuefo treat
5 onydktbenent Ay & Sp1 t USRI 1

pl ‘dr ality of cat a{llglystzED %%%ia% ab?ga%%@\g% %(rgrst ?r%%l%able by

di fippent ipgattdle/sine getrleticarstivtauent st bhuent berdinfferent

carrier 10_In _particular,. in the case wher. H_of
WaSTETALER K TORT Fhet ST HErer TRy I A rdat 86 A FaLYsts
a ohtaliyablkaviyy dupglortieat nenitf fefrfdndi eneytalafdief active
treatn%nt W th an cig resi stant catalyst first; or

i nCPRET¢CAEE™NRePB ng PrERE CRRSteMAter is high, the

10 Wast evatrar pARY iBa1breal 80t MEt Ha e 1Pn &L BbySE £ NV tvater is
high treatnent efficiency, after treatment wth an
al K&Wir £BSi YREREWRALA| PaY, bandreatoh. wiklysa atatalyst having

st Bﬁﬁhurte:e(ytﬂel?lec C@f%ﬂcefeﬂ no%f@épegizggjc%enlci l\Eiitt?d’an acid
and the carrier may have any of anatase-type crysta
st restigtendr cerpdiyslt $tirsttuoe dhhéhet hasecandtase-gi/pef the

20 _crystal structure, however, the carrier havin :
andPSSEVEVSE Lt Yoy SOFuCRTE PR S aFeh B STk vith
15 of chhelgattahysingclad g &ne0indnite effegseBhclyNVent 8Nt reatment
na%_gg selecﬁ(g&,= as appropri ate, dependi ng on
obj'dcti §8s 2L PldmreGeRtaBtpePF 8L YPFkeaNHaPPi BPe- | i ke,
spheri calrylsitke, ASJdigd ide, thoneyeembyr! ke Rt thepecialny
l'i ke, and not especially [Iimted.
limited, and the carrier may have any of anatase-type crystal
structure or crystal structure other than anat'ase—type
20 crystal structure, however, the carrier having anatase-type
crystal structure is preferable.

Shape of the catalyst (carrier) of the present invention
may be selected, as appropriate, depending on objectives,
from such as pellet-like, particle-like, spherical-like,

25 ring-like, honeycomb-like or the like, and not especially
limited.

Pore volume of the carrier is not especially limited,
however, preferably equal to or larger than 0.20 ml/g, and
more preferably equal to or larger than 0.25 ml/g are

30 preferable; preferably equal to or smaller than 0.50 ml/g,
and more preferably equal to or smaller than 0.45 ml/g. The

pore volume below 0.20 ml/g is not capable of supporting the
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Pore volune of the carrier is not especially limted,
however, preferably equal to or larger than 0.20 m /g,

and nore preferably equal to or larger than 0.25 m/g

are 30 preferable; preferably equal to or smaller than
0.50 mM/g, and nore preferably equal to or smaller

than 0.45 m/g. The pore volunme below 0.20 m/g is
nof2Eapubie BFtLVppEPRFRytEARTE iEffeﬁﬁﬁpyﬂVcOacthﬁecarrler,

CoﬂﬁlbﬁUc%\hél%fécdd‘deeﬁtclt}{v%@ehhch%ﬁ' erzusﬁoh L g@ L4, 01 ume

reduce activated action ore vo
O.Qmeﬁp/@Qﬂ%/%mﬁﬁﬁpme$lm@$ﬂﬂﬁwhﬁdbrbbuylbydﬂﬂhecatalyst

car ey Et dag Hen L 0eR o £ T o 0uah T et b daridgn when

treaurealtali}he RoYeR mawetebxeaietbenﬁaﬁseg@ﬁérhy a The pore
rC|aII vai | abl e appar at us u3|n% a nercur
jgme FPoRT meeeeaﬁ%yaspeem%%etl éfsap‘é%]'r%ﬂkl’ij/e apparatus

Ilmsmg aheueygty £R8ReceX8APhernbR.the case where the
catalyst is a particulate 10 (hereafter may be

referred2Eal 8T " phEe i bulrdte comealiypdtly) limideagehowever, for
paé%éﬁﬁfed'ﬁﬂekﬁ% '%s@r%ﬁﬁﬁ%pl equal eréa%ggérﬁlculate

erably equal to or arger
(hﬁrehfhgr méythe pafercedate gat gpystivnlbteheatalyst”),
avera eggartlcle di aneter bel ow ction

TPIGRI A LT et oR BhT SN By do of Larger

t ower,

catahuatmrﬂ,ay@fe by esuspenged sbss araes et @b Meehm.i NFilling
ter Al so, the average particle diameter of the

pa?% |RAE G YR Fatal prEmertabE e 8qGAR JEP T iswke dbpmeter

thea1o#0L MM, 8Ath PIL-AIE] ebakhy equab t0sQS e‘isrgig!@&oss and
than 7 nm The avera artlcle di anet er ove

i NRRBI $5°F & CﬁﬁelyetpgwecLbsatselmredqﬁkeub@thawes contained
SubhlGLenl,geomet i eal Sd AGR AL MR INERAYCE: tne

cont act i ciency W th wastewa
thperhﬁyghetep¢QWah¢ssLﬁ§lgneéeua&neaEQaaﬂ tecapabkailtlgr than

| PABSRhE Dag Rese Ah20 LBt ShaTRhey L he cose wete,

refrer edetagaspapelibet- HikRleter over 10 mm inhibits for the
particulate catalyst to have sufficient geometrical surface
area, which may reduce contact efficiency with wastewater
to be treated, and thus may not provide sufficient treatment
capability in certain cases.

Also, for example, in the case where the catalyst is
pellet-like (hereafter may be referred to as “pellet-like
catalyst”), average diameter is preferably equal to or larger
than 1 mm, more preferably equal to or larger than 2 mm;
preferably equal to or smaller than 10 mm, and more preferably
equal toor smaller than 6mm. Also, lengthof the pellet-like
catalyst in a longitudinal direction is preferably equal to
or longer than 2 mm, and more preferably equal to or longer

than 3 mm; preferably equal to or shorter than 15 mm, and
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catalyst"), average dianeter is preferably equal to or
larger than 1 mm nore preferably equal to or |arger

than 2 mm preferably equal to or smaller than 10 mm

and nore preferably equal to or smaller than 6 mm

Al'so, length of the pellet-like 30 catalyst in a

| ongitudinal direction is preferably equal to or

| oRgEF PRAACPakHY edidehove opr eherast ytheudl0 mo.orFilling of

| SRHE pe L 180- 1 LI SLERMIPIUR b AbeSUPLh ot 0w 1

refer equa
t hmm, 10rmheFiLlehghy ah at ﬂ]en@ﬁtdl@inehl l«mm@cttaiq@tbey\icm 2 mm,
the aver age di ameter below 1 or the Iength in

| ongi CudiFrat " %ﬁ?e%?V%ﬁ'béPSﬁF?Sﬁﬁlerﬁer?eé ?FonWhlle the

topelletReigaseatplLossukethoss aWhiraget R€aReter over 10 mm,
peIIet-I|ke catal yst with the average di ameter over 10

mPT e LreItenyti® LAngitBAgRebdiractdioneevedl oBrinisibits
MMeLRNE RS b3 rf Q0 TG Q%rtta'l?gta&? h%@teagﬁ{ ﬁgegqu?eeodrb%terlcal

sufficient geonetrical ace area,
cofAtaérncef fardancyhichh mayasl%i/vaieerc@nt@ett leéitLeden@hyd with

th vide suffici 10 tre

canaBL T ey oGt B o Eade e ORI BRI, DER i flg sk cient
mhen:eatimencat:apyletmmy henegeeatn! tk@eéher eafter may
be referred to as "hgneyconb-1ike catal yst

"), .
equi val ERE C8FAREEEr ofPa t?%rdﬁﬁﬁthpngs pRef efakRyst is

eqHahel/@oBb-Nakager tRaPedsrbe M kY Mye prefenally to  as
e yal to or larger than 2.5 mm preferably equal to

r SREAPVEPTPhAAKED Mmtadngtiidre m@imhtmy edqmet@o of a
t n
?f tﬁ%hbﬁthw@?h?o‘ggﬁf%gﬁﬁgglééf‘P‘ﬂ iy ot T§§§ual £$§S 1.5 mm,

he adjacent es is prefera
| amgae Phaﬁer@blYHﬂHuﬁbreopneﬂam@bkytbquaﬂ bomor preferably

a t han 2 re rably ual_to or.s

h%%ﬁ%l 08 8rds%8?ggﬁrgpgraéﬁy Eq%%. T%F?wpgﬁﬁﬁrghiy equal
t hap @r&maﬁleﬁurcm@w foire, Hal edopeivmg thiakine sat btBReen the
cat I %urface |398£eferabl equal to or nore _than

BEpy et QUABT YO LERialS PHERr e SRt B3 o Larger than
pr ef er @ﬁ{ Y mEIabré fe Pibl @S8qt BN 0% aRUGERI € han 0.5 mm;

pr g];grfgglai/)lgqgc?tllai ?:oo{)r smaller than 3 mm, and more preferably
equal to or smaller than 2.5 mm. Furthermore, hole opening
ratio at the catalyst surface is preferably equal to or more
than 50%, more preferablyequal toormore than 55%; preferably
equal to or less than 90%, and more preferably equal to or
less than 85%, relative to total surface area. Filling the
honeycomb-like catalyst with the equivalent diameter below
1.5 mm, in a reaction tower, increases pressure loss, while
filling the honeycomb-like catalyst with the equivalent
diameter over 10 mm may reduce contact efficiency with
wastewater tobe treatedand thusmay reduce catalyticactivity,

although pressure loss becomes small. The honeycomb-like

catalyst with the thickness between the through-holes below
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25 less than 85% relative to total surface area.

Filling the honeyconb-Ilike catalyst with the

equi val ent dianeter below 1.5 mm in a reaction

tower, increases pressure |loss, while filling the
honeyconb-1i ke catalyst with the equival ent dianeter

over 10 mm may reduce contact efficiency with 30

west ERaey sandfeingeacddcane chﬁ@gcméysmeem@@l céttéiqmioalyst

acéiﬁ/}lx&y hlp?l{é; gf?%pic?\?asr%a%c# B l:ﬁ?co Sérigjé ofT reducing

honeyco St~ W ween
tfm&i@hmugﬁ hhbe&ameu@wt 14Auko].mmmayhsonﬁésﬁE©ver 3 mm,

d ical str th of the catalyst, althqugh
rOUT NG ad g e BT DG ROE B E P T il th Of the

Werh G v @mib 11 16t B S5t ys Y Sthcddiesd i ekdesso @yeros é'@f‘&alyst
aIthough havi ng sufficient nmechanical strength of the

5 Fondjiohbtal k enchittiiups i ncrgasess 69stisehaisuwathof The hole
CAUBLYBLG AN IR o809 L0USLERELEA9ES, 08t deni ranle to

theremnt openln ratio at the cat
sur¢ acE wstlaisatmaeaboabhsartgﬁ, be se¢wwif menhahecabowterength
rang then VIQﬂ%Of nechani ca strength. of the catal yst

and® catal §F e ATt i AT ySe E YE AdATttBhtYuse of the

honeyconi- ket cahal yiste icsf had t henkgebybresaameRged yst is
anong t he above catalysts, in the case of sub&ectln

welR? Bkt &1 2 oAt %E GHIHIE RIRD SRPE &sspRRYEsCatalygts, in the

Oxégééb@%u%ﬁ%@@fﬁ@waiﬁ@ﬁé&éfBQnEQ?nﬁﬁb@d@ﬂedd&&%ubstances
reaction tower, because a catalyst |ayér may

c|6@g@ﬁtb9xwab¢@@| preatmsnsgs §ar| ifd 1ddipst aﬁﬁeescaﬁalyst in a

su n t [ ter.
éﬁgggggngggé%grggféﬁﬂ%?Eiﬁgt géf i relev ?gtgfbgged by
t hler@cegehatemwefmsobnd|smkmjiargsq®ora§d§pémded edbsamthces and

t yst can_eas be prepared by well -known
E%%dg %%?E%ﬁa#%¥'supporting t he catal yst

active EQﬁéth&cﬂlefkbrogﬁlr@paﬁ@EIéﬁrof neheldestaf st relevant to
exang a kneadi ng net hod, an |npregnat|on net hod,
tAsBFPEPDR HBVRBALCR dFr APitnGSHAHGHLY ahiiisred, and the

exehenues rethede 951 hepli Kepared by well-known methods. A
method for supporting the catalyst active constituent on a
carrier includes, for example, a kneading method, an
impregnationmethod, an adsorptionmethod, a sprayingmethod,
an ion exchange method or the like.

The catalyst having the above-described configuration
is capable of maintaining catalytic activity and durability
of the catalyst for a long period moreover, high mechanical
strength can be provided. Also, treatment of wastewater by
wet oxidation treatment, using the catalyst of the present
invention as described above, is capable of providing treated
water purified in high level.

Wet oxidation treatment of wastewater using the catalyst

of the present invention will be explained in detail below.
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The catal yst having the above-descri bed configuration
25 is capable of maintaining catalytic activity and
durability of the catalyst for a | ong period
nor eover, high mechanical strength can be provided.
Al so, treatnent of wastewater by wet oxidation
treatnent, using the catalyst of the present
idwkmndamfa@sdewemkhedoahnveeatsdcgpabt@mﬁdaﬂmmidk@gtment
d 30 water purified in high |ey
ot oR L EFEE nbRTEBF L Gt Suite SBer bt Lhel K gs@s Long

OfasI e iHEsent dwmant icdhtdildi e explrabned bamgebﬁal and/or
below, - 15 A kind of wastewater to be treated

wet RAFEREPBNCORBaERENt SECht M Sireavdmr |Jrﬁ/e¢1¥$lf9ml Eied by
NQla ASRLi & | Yud d A d &by asfﬂo%ggﬁ g?l%' nqn\qﬁéfﬂ@&efplants

Contalnlng an organi c Conpoun a nitrogen
c oMbl nSue helhvasi eadat piant, exéaptrdneds bpabts productlon

A R CRERRL AT T SR TsReE paia f BRbZessing

prammq:tl neatt , &mtiap]“@ﬂtatifrﬂpdaqlﬁml P@rﬁﬂlﬂihﬁ@epuatet making
net a 0CessSl ment net a P atin equl pmen

prﬁcﬁ’clﬁﬁbe Tt rat é’%ﬁ@%@a }éqLﬁ%h‘émentphétnéigr bR edtikgienpover
argbrddiead i e e POVBHedO 98RBT aLi PR MM pﬂ@@érslj@ﬁeﬁ@tlon or

therma] power generation or atom c power generation;
arﬂiictnl*ﬂél ineespeenerealiop;  aadt ever erlikieschapgedfically,

f I8 0 pLodUCH O, SO PTERn, Eb@d%}dcﬂfbtﬁ%}l PUENS prent,

s such as net hanol, ano
almoicblcstmrd etdve. plmielogs; oufraxmltcpkmlsalch a\asrtamm:reﬂ ,<1Bthanol,

n|n ic_sub di schar .froma
p?b |on g%@%sgngf%%ﬁigﬁﬁb Hat 172 B%Fglgﬂgaﬁh ggpEpwater
t I’t&j’rettélrslmjﬂ @syarfes Wubstaticds agsyhatged NBtdaer prb6uction
acid, or nethacrylate; . or an aromatic carboxylic acid

oPEHFET DRt i3 Er BIG Ht b3 S RSES Tt EPEFROKaFIED as

acd by Of ¢ tRIRPNERakALR £ Shekhafk§0i c 2 MRSIEWRERhacrylate;
Contalnlng a nltrogen Conpound such as an ne or

i el ARiid bl C Isaifker el @ragitk 9y ke mapratde berboxylate
' r@éﬁ@fg h%lsslféréé%?%k@é’ﬂceécfgn%?'t%'r%%h%h%ﬁlaftlé ester. Also,

compound |schar
wastewater contalnlng a nltrogen compound such as amine or

imine, ammonia, hydrazine or the like may also be included.
Also, wastewater containing a sulfur compound discharged from
plants in wide-ranging industrial fields such as pulp/paper,
fiber, steel, ethylene/BTX, coalgasification, meat, chemical
and the like may also be included. A sulfur compound here
isexemplifiedbyaninorganicsulfur compound suchashydrogen
sulfide, sodium sulfide, potassium sulfide, sodium
hydrosulfide, thiosulfate, sulfite and the like; or organic
sulfur compounds such as mercaptans, sulfonic acids and the
like. Also, for example, domestic wastewater such as sewage
or human waste and the like may also be included. Or,

wastewater containing toxic substances such as organic
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plants in w de-ranging industrial fields such as

pul p/ paper, fiber, steel, ethylene/BTX coal

gasification, neat, chem cal 25 and the |ike may also

be included. A sulfur conpound here is exenplifiedby

an inorgani c sulfur conpound such as hydrogen

sulfide, sodiumsulfide, potassiumsulfide, sodium

hy 8FoSEFTi CREPAHI TS anfagedosgri pe bl sritb teve qqnmur?is such as
Or gaBk&ns S Ut fdls CAE ptan ul f onic

aci ds and the 30 ﬁ$839$§%?§%ﬁ%%$é%%&§% T and the
wastEpaney sleh bs Seokgéedor human waste and the Iike

may al so_be, incl uded. O, St ewat er. cont ai ni.ng toxic :
subst ang%sae%%lc T Ay o?@sﬁf”—&’a\%%é h]ngébenp_E&r?ﬁG&nggVSHHlon is
endotr lﬁﬂiﬂéSYWtﬁ~@lwrﬂ;&hﬁé«@fﬁl_§§ "éégtﬁé(‘}’@i@@ifﬁﬁ’@@harged
di et hyl hexyl phthal ate, nonyl phenol and the i ke may

al gﬁo%e@?ﬁc?kﬁlg%%.vﬁW%iW%%ﬁtl‘%t%\f@?‘é?r "blil‘hét}h@Slcally,
presenss i 1yend teAthsniRg i obbihi €4 kR RN LAY it

i ndustri a{wwast ewat errlld?sch%r%ed froo%ot e g{laogeram %Ogen
vaFPBRSURAJREE rindlyded ssndua sl cadyrce abf ofich liquid

li guli gogogggégigg%}ag]f%ﬁ?%#c conpound and/or a

nitrogen conmpoun uded, and a supply source
of suchAlsquitthe icatmdlysespéctlad Iprdddrit dthvet NBas used in

th talyst.of the present_invention is used in _ wet .
x5t PO THER (ETa TR 4 Lot RN TBAte £ cee | fsed in

catatylitiweletosk dadt Dbn trealthiRite, 1A Rafdi QUM A, bPheating
heati ng wastewater and under pressure to naintain“the
vwa¥tehataret mnd vgded PRaseure st AMPEIGd If shet veatawater in

of 1vgstgwahgse W | | be explained below using a
tregt@msn},@app%rat us shown in FIG 1. FIG 1 is a

schemat £ dnatibng SRawk nga omnen & D diamdstv adfe rawtiléabaestplained

ap o wet  oxi dation t t ment

PR T AES IR B R et B, Fbvever, FIC- 1

aniappasatesaube dr 200 | shdvien rese dmb o n®©no £ Sa byr&®tment
WASt ewat er supgl ied froma

azgﬁéa%%e?gggﬁgﬁgﬂg%%?%gngwetox1dat1 ntreatment isadopted
as one oxidation treatment step, however, an apparatus used
in the present invention is by no means limited thereto.

Wastewater supplied from a wastewater supply source is
suppliedtothewastewatersupplypumpSthroughthewastewater
supply line 6, and further sent to the heating unit 3. 1In
this case, space velocity is not especially limited, and may
be determined as appropriate, depending on treatment
capability of a catalyst.

In the case where the catalyst of the present invention
is used, wet oxidation treatment may be carried out under
condition of either in the presence or absence of molecular
oxygen-containing gas (hereafter may be referred to simply
as oxygen-containing gas), however, mixing of

oxygen-containing gas in wastewater is desirable, because
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supplied to the wastewater supply punp 5 through the

wast ewater supply line 6, and further sent to the

heating unit 3. In this case, space velocity is not
especially limted, and may 25 be determined as
appropriate, depending on treatnment capability of a

catal yst. .In the case where the catal yst of the

pr é8€ ?aﬁﬁpéht@%ﬂge$s(¥Kﬂﬂ¢numaihﬁmldaMIwmsﬁewatEEntlmproves

n of t her n th
e A e o TP 80 S Fon ost dncng to be

ga@XéﬁéZQQfpentﬁayeUe1nehasme@at@r3|nply as
ver, m xing
oxygen- SonEAPnAScoRBLER HAL: BRARSF LPE EestimERG, s carried

oxygen- con

beoaUSEn thébréi@f@@&jm@x@?@éﬁﬁ%o@ﬁ%ﬁ%ﬁh@ahhgn FOr example,
emater ioves oxi dati ve deconposi t'i On

ef% di%e §16F Grtaines¥9eB-pentaxndng ad scontaitmeduiced from
wash Vst Phen ~ &@mt_gfnf Q_:yé@%r Z)fﬁﬂ? o?%éd@t Q% yf?gt rrTP?l[n]egssure

is carried 5 out in e pres oxygen-con
gaéS %Wr%%%t%l}é‘( the Q@npms’rcabﬁe blRaten- contalnlng gas is

t | ntrodu ed from
ooAgEDac SHEIA.0R A PR Mriica co e

presstirg iisitndreased by the conpressor 7,
oxygen- ontainin m xed in mastemater bef ore

wast ewa ¥9F§‘§8§Egﬁeanso PRE 1 héd§ nguafiants. invention

O(y@pﬂeSGﬂtaIg’alsi’kgoﬂ@élﬂlﬂn& B%y%'é%medﬂveeéqgh@ﬁ t ozone, and,
ents gas contai ni ng oxygen nol ecul es and

OZ ﬁ LongPsS Hs IHmpds a 0ass dbeh saugas, mahebsomy;eaf pure
”de§’§eﬁnyO9{/g@Hr@nr?éﬂgﬁngagxygﬂl eﬁyéh%] en enr‘go>§1a ¢ water

hydrogen peroxi de water 15 and oxyQg con
getet greWea csrif@imirantss geme taesi aklorttdte@fplants and thus

OX]}[_QI?@ 89n5§&§ifeﬂgcgﬂ%all%lrﬁ§:n9§%g§% faql,l eleslcpgﬁ%%%m limited,

however use alr 1s rec

V|@®wgmentus@umpbyramnm@bomménﬁbgiﬁﬁﬁﬁe@@ﬁ%ﬁ%é@i%Qéb%kunt
oxygen-gont ai ning gas_is supplle to wastewater,' is
no%/g § g%lal Tt ed? ast P%ngQ%ﬁﬁﬁf@E?Fﬁe molecular

almumemSc&hlp@ih@ﬂg gas is supplied to wastewater, is not
especially limited, as long as effective amount is supplied
to enhance capability of oxidative decomposition of
substances to be oxidized in wastewater. Supply amount of
molecular oxygen-containing gas to wastewater may be adjusted,
as appropriate, for example, by providing the
oxygen-containing gas flow amount control valve 9 on the
oxygen-containing gas supply line 8. It is recommended that
supply amount of oxygen-containing gas is preferably equal
to or higher than 0.5 time, more preferably equal to or higher
than 0.7 time; preferably equal to or lower than 5.0 times,
more preferably equal toor lower than 3.0 times of theoretical
oxygen demand of substances to be oxidized in wastewater.

Supply amount of oxygen-containing gas below 0.5 times may



to enhance capability of oxidative deconposition of
substances to be oxidized in wastewater. Supply anount

of nol ecul ar oxygen-contai ning gas to wastewater my

be adjusted, as appropriate, for exanple, by

provi ding the 25 oxygen-contai ning gas fl ow anmount

control valve 9 on the oxygen-containing gas supply

| i reage melagivedgnventiedmohat ofuppbytanoaat tofbe oxidized

oxyge j Rl j r.ef erably equal . to.or
AR AR 928 LR R B b G prencment,
hi ghghouthanf@izienmepxpdet évabtiycegpakitdoar thkewehent. 1In

t ha .Q times, 30 nore preferably equal tao or | ower _
thé"‘%"g.tlé’nt'i Y S5 tHRR & § e 8¥9§eﬁ'8eﬁ"éﬁ?sofmay provide

5 subsfraneeicno bE Oxahazad ity Wast eVit fiat i PPhY¥composition
anpunt of oxygen-contai ning gas below 0.5 tinmes may -

18trF@§§@nFelatively nmuch amount of substances to be
oxi di Zeqn é@di@foﬁ,esﬂh&megﬁﬁté%{ﬁggt érgﬁlegia%ba J\f/\Etthe present

oxi dati on treatnment, uf 1Tl ent oxi dati ve
de domsadilono ik annsstemdrst .odyyeradanoion, nexpgearsupm Yoxidize

ev 0 : ines rovide saturation of 4
ca%gg/ﬁﬁiggggm%Qgga g@étggg%ﬁpBQ???O%Xlg?éﬁgn%%tWaTFewater'

10 addiotn dinyodémeanebbaali oxy@s waesBNdr 486h| R&IPILISR present
i nvention represents oxygen anmount necessary to
oxi*&’ivfél%*é)ﬁd/ or %%‘&frfdb"ée SHpatANCET NG bes oxcdrAsENERd by
waghewalcer, od¥gd® deinbhad oD qaihon di Gxd A8, r W SF me@hod for
ash, and in the present invention, theoretical oxygen

defrid (FE) replasast 68 oyyIemarreaimmiirie argemdnty(DODa s s Lun
Qe oliRasyhonrab AELBOA.LOR 180K Gbal o aBased on

oxygen consunption anount potassium dichromate, in
15 accor dafesteivetied] S @b0Rhe 2ZkatlimhdMastiewdtier psehkatted, and

 DSHUTELLD ML B B e RO IS SHEELLSE g

(f omigxan(fios, eaampel ectan 618€8t ¢ hea tdASt eWalbet ehedt@dneated
o0y 1oResaEs. 9o state 0, e resclion Louel: ke may
catialcyst aghkd 8BS of organic substances at the catalyst surface,
20 and may deteriorate catalyst activity. Therefore,
pressurization inside the reaction tower is recommended, so
that wastewater is capable of maintaining liquid phase even

at high temperature. Also, temperature of wastewater in the
reaction tower over 370°C requires the application of high

25 pressure to maintain wastewater in liquid phase, although
depending on other conditions, which may require large scale
equipment andmay hike running cost; therefore, it isdesirable

that temperature of wastewater in the reaction tower is more
preferably equal to or lower than 270°C, further preferably

30 equal to or lower than 230°C, and further more preferably
equal to or lower than 170°C. On the other hand, temperature

of wastewater below 80°C makes difficult efficient oxidative



20 and may deteriorate catal yst activity. Therefore,
pressurization inside the reaction tower is

recommended, so that wastewater is capabl e of

mai ntaining Iiquid phase even at high tenperature.

Al'so, tenperature of wastewater in the reaction tower

over 370C requires the application of high 25 pressure

t o AR&ICRPSISA st dvikgatiment | pusdbphiaseesalttchdughoxidized in

CoReadeRa D O NEL R8N0t LENSs L O e et dtre of

scal e € runnin
|twa§te®ameabhe thbare&eﬁrenat@W@rO{swﬁﬁéﬁﬂﬁﬁﬁﬂyléhd%hﬁto or

referably equal to or | ower
e %&@%F”B%Zv#&f&sre;em bl uAAUd 80 PEwRgher than

5t han 0230Can@n(1’ufrltwe&eﬁr@re%a@ﬂ%; HAP W EAUH art C?LlQ)ro
| ower than 170C. On t ot her hand, tenperature of

wast evat®r PILW-GOC hgedsindg f Eising eff | vRshewater is not
Oxb‘%@te'c\i%lly 191mg€88npo§ﬁ&' alk tr R]}Egrgesoc,{rl%%%st ANCE&Recated

to be oxidi zed in wastewater: ther re
deyaﬁ§§W6tEwam@@e&p@wsuppkﬂad inesdewaher react hen tower, or

ferab ual, to or her
| SRSLERNARY L S SRV AU Leo0r  LODEE U020 cne
10 andebuttibart et er alilgp nathdometg fBaRcE1Sx whBtewater is not
addi ti on, ) timng of wastewater is not
espEBREIPY VlEﬁ@gaedanangsaa%%%%i%%é%?}%éﬁrEbﬁ@ﬁéaﬁééhanger

wagsheWatetis88Y &€ ﬁé‘sp@éw&gef rﬁé)?fbé he J&acty Bp'lntsg\gﬁﬂment of
or wastewater heated after being supplie

|n@hﬁ§WQR9G§P¢%5gFm&¢QﬁmmﬂtOW$%o Fal thidrestrimagy erret et source
for jwastewater réOtllk%Spt\%gn%l | ysdr%)m teead +J and s%ewater

heati ng unit or a eat exc e used,
15 wast ewafleradei/t ben heast edl bysd desakhh’edtla)tfer,alhelai @esirable

in e reaction tower. .Furthernore, a heat source
I|Eéggtggﬁ%ﬁuﬁﬁmfflESmﬁﬁ§lggds®ﬁﬂ?RQF?QF%%Eﬁe gpding on
15treaadeinti bempasathité Reidesel ket |t €he phedSure control
deswablg2 t hat ressure is controlled as appropriate

deféndfng?ont th é?ﬁéh?lfghﬁgrﬁﬁﬁﬁgsbygﬁﬁsQ 18 Merdt ogfidation
therpaessure Sopirtusyalaee 1828t J&&ddesS 48 Uapaple of

exhaust gas of a wet oxi dat i on , »

20 maintalningliquidphaseinthereactiontowerl. Forexample,
in the case where treatment temperature is equal to or higher
than 80°C and below 95°C, wastewater is maintained in liquid
phase even under atmospheric pressure, and thus treatment
may be carried out under atmospheric pressure from economic

25 viewpoint, however, pressurization is preferable to improve
treatment efficiency. Also, in the case where treatment
temperature is equal to or higher than 95°C, wastewater is
vaporizedunder atmospheric pressure inmany cases, therefore,
pressurization as follows is preferable to control pressure

30 so that wastewater is capable of maintaining liquid phase:

apressureof about 0.2 to1MPa (Gauge) for the caseof treatment

temperature of equal to or higher than 95°C, and below 170°C;
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treatnment apparatus, so that wastewater is capabl e of

20 maintaining liquid phase in the reaction tower 1.

For exanple, in the case where treatnent tenperature

is equal to or higher than 80C and bel ow 95C

wastewater is maintained in liquid phase even under

at nospheric pressure, and thus treatnent may be

caPrR P Bike gAddoudt hvoph¥PacGenegssuf er frhenceseodnt Xeatment

25, V] [ + pressurization is preferable to

e noera e SRR b SRR U DB R By Broocs
t r et grrte s sherperf atws e 5i BPe&ERlude) 0br e shah 98G tnent
wastewater is ¥agorifed under  at nospheri c_pressure in

na% g? fhefe

VA (1 gre; tBr@%sﬂ??Q%fi%%a%sz$gf@oms i s

pref erabheatiaie®Bh! 0l i RrfS€UEL: 30 S AL URSIEVWALEE in the
is capable of maintaining |liquid phase: a pressure of

abBHESENt2ipgentipr, (manhey, f bindheslame of thealilemtof the
t epREERL BHE RfeLOY At {l - 956G, and Dbel.ow
170G - 20 ‘& pr egs?l}regslg © I;nglgfif$¥§g%' ﬁlgéj?égﬁﬁg)lon tower
f orsthélyaseedf inreat nentdat eoper edatmeeof egpabe tos@d alone
hi ghey .t 70C,. and | ow.230C, or_a pressure of

ovg? %yNggﬂi Uge) - For° ﬁep&8§§g%Fyt?Ea¥ Qtion towers; for
t eepemplie; & slnefeatube tghci gheri dhabBwdd3®z aSudtiple-tube
addi tion in wet oxidation treatnment used in the

pr 6¥Bfit TR ATEHPR IrP VUG PekipRd - sRd@ of 0y hBel Freegfhere a

thplu?@&ﬂtyoﬁft£@§ﬁtiéh'HHWé%%P@QEahE¥dligﬂéegeaéggkﬁltowers
reaction tower usually used in wet oxidation

t r‘@évn%%taliww dsleénaqimiatr@ry mermesp#ichatisonnofenies or
Pluhabhby10k1} eaebERl; hoVBh Sopd Ly A xampl e, a

singl e-tube type reacti of"a"mnul tipl e-tube
type reééteonetbodr fomyshepgedy WAl stswdtiet e case reaction

wh rality, of..reaction towers. are used, the ) .
regéﬁ?gh'fgﬁagﬂf eﬁggdb%enggﬁg@aeiw§%§n arbt Prapg 9as-liquid
menpes rdutin@s dentseI ovS gak - 1i GuRarddwilar 4eBaRdrRENe 10w,
ob ect;vesu 15 As _a nethod for supplying wastewater to

the=Peattiof CPOWEPT CYEFFRust kb RRIEMS ee bea kaed, in the
| nebydi ilge 68Sa Ig 101 A 1 PR HeGRPEURT €t O e installed, 2
gas-liquid downward concurrent flow,

or more of these supply methods may be combined.

Use of the above-described solid catalyst, for wet
oxidation treatment in a reaction tower, is capable of not
only improving efficiency of oxidative decomposition
treatment of substances to be oxidized such as organic
compounds and/or nitrogen compounds included in wastewater,
but also maintaining catalytic activity and catalyst
durability for a long period, and thus converting wastewater
as treated water purified in high level.

Amount of the catalyst tobe filled in the reaction tower
is not especially limited, and may be determined depending

on objectives; usually, it is recommended that the filling

amount of the catalyst is adjusted, so that space velocity



gas-liquid countercurrent flow and the like; also, in
the case where a plurality of reaction towers are
installed, 2 20 or nore of these supply nethods may
be conbi ned. Use of the above-described solid _
catalyst, for wet oxidation treatnent in a reaction

t . b of not only inproving efficiency of
ox Pt PS8 bmpo¥PEi BCoRFaabmnEoof Vs tBerarites f5eBerably
oxiodzed SUBR™3S a@IY&MIrEndy pREFRAES ARN/OR Nist Fogen o .

conpounds i ncluded in_wastewater, but also
nmaVRLaCAtHP deal vt he aceduceyt apdtoanalagstunt of the catalyst
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t oner Ls not _especially limted, and may be
de}eg?ﬁitﬁlgaltdSgeﬁalsﬁgwagﬁroﬁjnegﬂevgﬁawa YPWe%: i s
reconmeddedhthatsthghbickl kngluaBDyRy of the ¢abak¥sh towers
i s_adj usted, sc?, hat space velocity - 21 er
ca?é?y%egay%r SreRt cat3 byab miy e gioef eeabl yower,

0.3rte Bosr lfi andy fr¢hernorefiesrahly 0,8 4 %O%Jetl'y bt filled

Space velocitybelow 0. 1 hr-1 reduces treatnen
anBuib oie chdadasdl ey algnl behasmbegeils esnd &hge a use method

appat-at s céﬁ{gfllfsts RIC %hge% 85&%82%%:7,{%%%%%? 2{15 ]flor{a\éspecially

provi de I ns icl ent oxidative ]
tr éamgenrt.of wastewater in the reaction tower. In the

case whgre luraljty of the reactiaon _towers are _
used, a%?f%b%)%%P%c%?%I%aW be R dd 16 tadt enepcially
or lamtiowel fdweremy t hskheogatal ¥she 3BIMB-1OWEI MDta1yvst is
filled 10 with the catalyst nmay al so be conbi ned, an

t hi§54788&met hod for the catalyst of the present

i nventi ansbs vt KAPESLRLLY sdﬂé'@gr?&ﬁ,Ttﬂﬁtgt}%gﬁfgo&&]cets and

catalyst to be filled is not especially Timteéed,

hotegetikageavfba insmayromn:¢d ke datealrgstctiion thwer, aiming

g?%g%lsﬁgr@ &P ga\éa-rlii%lﬁideaﬁﬁiapgvesnl{gr%% %%Cceosﬂtég‘é g%??lciency,
reduction of drift of gas-liquid or the like.

Substances to be oxidized in wastewater is subjected
to oxidative decomposition treatment in the reaction tower,
and “oxidative decomposition treatment ” in the present
inventionisexemplifiedbyoxidative decompositiontreatment
which decomposes acetic acid into carbon dioxide and water;
decarboxylation decomposition treatment which decomposes
acetic acid into carbon dioxide and methane; oxidation or
oxidative decomposition treatment which decompose
dimethylsulfoxide into carbon dioxide, water, ash like
sulfate ion; hydrolysis treatment which decomposes urea into
ammoniaandcarbondioxide; oxidative decompositiontreatment

which decomposes ammonia or hydrazine into nitrogen gas and

water; oxidation treatment which oxidizes dimethylsulfoxide
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the like may be incorporated in the reaction tower,

aimng at stirring of gas-liquid, inprovenent of

contact efficiency, reduction of drift of gas-liquid

or the Iike. 20 Substances to be oxidized in

wastewater is subjected to oxidative deconposition
treatnent in the reaction tower, and "oxidative
deconpodimedhylsedfornat of métHdree plasentic bBYENbFOBhES]ike;
exenpl ified by oxidative deconposition treatnent

whi'gé eé@Conpéﬁes AEBLPECRERd | hRDL AT borP i &t BN @aind and/or

vatietpmposdeeankoxysath on gdecmasidd O ddreat b tment of
whi ch deconposes acetic acid into carbon dioxide and

meBRENETCoLPERFPOR SoTUb Hianras Ve beevdifjosidi bpnitrogen gas,
treat-peat d%k%e?e&%@??e sk‘[fj,! pacis tE)[lleSFE_T(QZ'(! Qr?d 'c%c?omposition
car bon di oxi de, water, as I ke sulfate ion;

hytirebysiestt odatdienti ol o cdecompeses wreanint ad@fbounds or

RyBS L pdaldictili i oh alesompgses « a
C BRERERE GRER oS0 myodct BnRBRH L7 hy T B2t ne | nt o

ni t r ogemngadd abdon yvad €f £ 1 @xitdatd-er : @EBE?ME@rbompounds
oxi di zes di net hyl sul foxide, 22 into_dinethylsulfone
or BN AaAEP SRR ERT ¢ ABrIoBH A Hed Fititel o haarpiopnver bed to low

r epbesent S vk i Qs sdsdaki-eRs ANdLarre Jecomosk-LLeRy liquid

such as deconposition treatment of easy-to-deconpose .
suB3dfakheés cradpE ioni direedmentd hnthragencyses, RrArdonorganic

di axj t t i ke; npoesition
) SEHREPS! Sty PRl 100 AAES A0 AEOPISELL B 1o
or mopetrudgen wedgpaupdygandcl entds polecpdarioei ghtacdbic acid
addi tion, di.fficult-to-deconpose organic conpounds

andhg Sabst aRcEE Yo BESSKi di zed are left as converted

to | ow whGtemlaeew ais WelBhtcsa®StaNess dat viehedecomposition
resultant treated |iquid via wet oxidation treatnent

i n“REAYTERSeST Y T&s S 9ant e S E dnpbBRBS" Tertv etttedstreated
| owiekecelan ¥wé Ghte SURShaREES, 1100 1d10'aﬁauééﬁ1é§'tﬁigﬂéooled

organic acids, in particular acetic acid are
nagy Ehsesooibnpasnbhat erif sesebjsecvedand oxbdatigrtly sent

dertgrrpggi E;;L:lgnliquid separation unit 11, to be separated into
gas and liquid. 1In this case, it is desirable that liquid
surface state is detected by the liquid level controller LC,
and liquid level in the gas-liquid separation unit is
controlled by the liquid level control valve 13, so as to
be maintained constant. Also, it is desirable that pressure
state is detected using the pressure controller PC, and
pressure in the gas-liquid separation unit is controlled by
the pressure control valve 12 so as to bemaintained constant.
Here, temperature in the gas-liquid separation unit is

not especially limited, however, it isdesirable that, because
carbon dioxide is contained in the resultant liguid by
oxidative decomposition treatment in the reaction tower, for

example, carbondioxide inwastewater isdischargedby raising



treatnment in the reaction tower 1, then taken out as
treated liquid fromthe treated liquid line 10, and
suitably cooled by the cooling unit 4, if necessary,

and subsequently sent to the gas-liquid separation

unit 11, to be separated into 20 gas and liquid. In

this case, it is desirable that liquid surface state

i stefePRER B DylR hehej gabdliavél sepeareition L@itanmer carbon

[ guids Lew Ln..the. -1 1,quj ration unit.is .

cont v o Ted by heD T Bare e BR PR o 3t g dpgateer
t oseperauion aisned Coastartl.idlisbseparasidasinip) ecth@bling
pressure 25 state. is detected using the pressure
co%%?%l?%?5¥%fea%ﬁr U eSLurEH 5% t he gas-1i quid

separ at Tanpatd tutés oronteakbad yuid ke PHRSSYAE r6@NEHOL i ther
val ve 12 so as to be maintai ned constant. Here

t PPeTARLING ithe feegied Ldanadsepapari baingi supplimdtto the
espesl & kAl ; ar 3 1hd, i Sl ,
eraase 4 CaPBon a o e |4 one S e R T ey mot shown)
r eblug tepelinguinditbyd o dete Vel ke anpdsy tc'i)cmﬂ:gm@alﬂg@nttreated
in . heagljion r,.far _examl.e, carbon dioxide in
e, 8 eaELLEn ok auet  Cor o XAl o, CALDOT AN N o
10 i ncodbigaenticquich sepanast @dehlﬁirigew(n?ﬁrsbmd n)d,lf ?i(lad@ooling
in liquid is discharged by subjecting liquid, after
se%%?gtf%ﬂtu§ﬁﬂﬁplﬁﬁgd§§§!¥hﬁﬁd separation unit, to
bubbl i ngi qud d h( hesad d kel B @ Jm&irﬁé‘@-bﬁ g@ﬂ@@é@.{&ﬂ Cusing
of treated |liquid may be controlled either by coollng

t hele r eat el avdi Sepefak tonpebngtsdppliseditssdrged from the
agy bk O d 4 raf i ity s a ts . er - (not.

SoErLCHAL SRRl Lot 1 B Pl SSDARL (B ey

15 cobirnlgex hee t selaj edtedli fui saafibes gad-l-koiwh steps such as

' installnment of a 10 cool unjt such
2P PPt Jeale BB B An e sF B8 e b Sp PG eahrEnt, for
(nf)mr’sh@mp)urdlfitdm:ﬂdd<8rebitﬁllah'dl:](tF@ﬁtlﬁQrﬂnbgéLdé part of the
bt ai ned by, ration using the gas-liqu
geég%gf?%nXﬁaﬁgglf%%§l&@§cﬁg éﬂe?r8ﬁ99ﬁ§199ré%ﬁ%&Fment may
|l qui-dcti garargeulrnag 48 waldiewh SEhORA-d & g to wet

20 oxidation treatment; or subjected to wet oxidation treatment

(@3]

by supplying to wastewater from the arbitrary position of

the treated liquid discharge line. For example, TOD

concentration or COD concentration of wastewater may be

loweredbyusing the treatedliquid, obtained viawet oxidation
25 treatment, as dilution water.

Also, gas obtained by separation using the gas-liquid
separationunitllisdischargedoutside fromthe gasdischarge
line 14. 1In addition, the discharged gas may further be
subjected to other steps.

30 In addition, in carrying out wet oxidation treatment
used in the present invention, a heat exchanger may also be

used as a heating unit or a cooling unit, and these units
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15 further be subjected to various well-known steps
such as biological treatnment or nenbrane separation
treatment, for further purification treatnent.
Furthernore, a part of the treated Iiquid obtained
via wet oxidation treatnment may directly be returned
to wastewat er before subjecting to wet 20 oxidation

t r B2Vmet US6E ddbjcssrddiatd et ok iadmtomy ieteat ment by
suppl yi pgct 0o was : [ osi_tian _of
the treated quuigyg%géﬁ%§ggh%gﬁégg o%ﬁg%é%%ﬁéfp?éﬁa%us for
coffe€énPKratpbmoor tEEBtmententtarann tof tkaspewatar DAYention.

be ;. | red by _using the.treated |liquid, obtained via _
et Rt ron oS e Ehiae . CHECAEUL] GRPRAPERS AFeBhown in
gag'Iobt di,nech byesepar ahi gadusiitG tdieygas-ddrildiithing gas, if
separation unit 11 is discharged outside fromthe ‘gas

di SEFarge Yri ng TUPPLASHdBPt FoR, teme ithehargedigastower 31
may hfrdiigherc ke wssbbest &4 Eﬁgﬁﬁpegiﬁge@%y it cted with a

addition, in carrying out wet oxidation treatnent
usE€aten vYehe (préseshoviry ditliled, ia hbat reachangetoway 31, and

al sgche ati.ng .unict _or.a cooling unit, and
netetine e o A R T ot BB Rab G Pom ene
appp@ppmaﬁéthﬂﬂbwékWﬁadﬂhﬁtréﬁbédﬂﬁ@mﬁdﬁiﬁéHDE&ﬂﬁ?@éoling
appar. at 43 Jﬁ’ : wet oxidation treatnment relevant to the

pr esent |nventﬁghpreﬁﬁuﬁﬁcgoﬁ?r? Y Sigy | Erere it may also
treat separappared W AanghoNguid. 5 1 GdalciVASIENALRS. o the

m xed wi th oxygen-containing gas, if necessary, is
suppffed St EHRES JPBIrd he ?%aéﬂiEﬁGtoﬁebuglaggﬂdnxﬁth 30,
I'l'ed in the reaction tower 31

th@ep@%g%%t %hesggmey#aiﬁes 36, contacted with a

catalyst (not shown) fill

and théheqarfsens: ihveghasohiwjuildod eapl & bnad iarf umkesr detail
41.E£R0mM .85 e tower, via the treated

quu?g p%ﬁ%l%%?ggﬁégggg F%%mp&ﬁﬁf*5%"ﬁﬁaﬁth%eggﬁggﬂfﬁ*below
coshpglldvabtelditwheeepireseny ahsenthensepadatedi fOcations

028 B i S Db g2 it o ehe
description above or hereafter. ‘

The present invention will be explained in more
specifically below with reference to Catalyst Preparation
Examples, Comparative Preparation Examples, Examples and
Comparative Examples, however, the present invention is by
no means limited thereto. A method for measurement of solid
acid content in Preparation Examples and Comparative

Preparation Examples will be shown below.

<Measurement of solid acid amount>

Solid acid amount was determined by a gaseous state base
adsorptionmethod. Ammoniawasusedasthegaseousstatebase.
Analysis apparatus: BEL-CAT, a catalyst analysis apparatus
manufactured by BEL JAPAN, INC.



10

15

20

25

30

represent the sane parts. 15 The present invention
Wil be explained in further detail below wth
reference to Exanpl es, however, the Exanpl es bel ow
should not limt the present invention, and

nodi fications can be carried out w thout departing
fromthe spirit of the description above or
hefealyeis 2@thiosl:prasdmp i meehbiton(Nehbebatexpl a;b::‘mlraming
in caIIy bel ow with reference to Catal yst
Pr%%gég |%ﬁ§c¥§< es Conparative Preparation

Exaapt esy cEaéﬁmIIieeBl@md Conpar ative Exanples, however,
thﬁg{)r esent | nvention is by no peans limt ed thereto.

RO br T hR alth et %‘fn%‘bq:‘ihm%tfél&ﬁf AeBRERAE) i n
Pr FE@tﬂéé&ﬂe@aﬁ'@h 20 CPPRRL atg yeoc Pr epag afion

Exanples wi || own bel ow. <Measurenent of solid
acﬁ“ﬂm%%@ln%@smﬁvoract%inmmwr%sl@%‘f@rm ned by a

0a950S, SLaEE Dape:nd0 AdSOT PI N Metfigdl c Amoni & was

e gaseous ase aIyS|s appar at us:
BELepAdratucat ad ysinansbpgsd s Bppar atiis. manuf act ur ed
by BEL JAPAN, INC. - 25 Analysis nethod: A TPD net hod
(Tenperature program ng desorption Method) Carrier

gascCatiel y&m @@ép&i@t{loﬂ-@dﬂﬁﬁé nmpj conduction type
det ector) Pretreatnment tenperature/tine: 200C x 2

hour s mﬁlaéyéaﬁ?ﬁqwlt%érﬂﬁllﬂr@ higgd v formed titania

Teaper 8L Hngs 4 Aseidng ’E‘ﬁ@g@arép@gh%@gn g%@%&@t HiSmeter of 5
rai sing speed: 10C /mn. 10 (Catal yst Preparation

ExIaIF‘rp P& aperagecard yiset pr epar & ane ragpelokr@trelssmejrystrength
rég@grggé P e &@FL I rwl'\llglstHéecdarrTlheer Fﬁysﬁ:?fra%tured

rage di aneter an aver age |

rmqadanng‘aém@gﬂeomwrphemimﬁe&t (rcm‘tgstllyst( a,webﬁ@e Meg useaoticle,

[ I fract
Iogd B\Qg{];{chesucr arcleerarge%a}:)?/ T met o of 44 mz/g, a solid

acid amount of 0.32 mmol/g; titania crystal structure of the
formed carrier was an anatase type. The catalyst (A-1) was
obtained by a method for impregnating an aqueous solution
of thecatalyticactiveconstituent inthecarrier (the aqueous
solution was absorbed by the addition of an aqueous solution
ofplatinumnitrate, thendriedat 150°C, and further subjected
to firing treatment at 300°C for 2 Thours using
hydrogen-containing gas). Major components of the resultant
catalyst (A-1) and mass ratio thereof are as shown in Table
1. In addition, specific surface area, average compression
strength, solid acid amount and titania crystal structure
of the catalyst were nearly the same as those of the carrier

used.

(Catalyst Preparation Examples 2 to 7)

InanyofCatalyst PreparationExamples2to7, thecarrier



15 adding a |l oad onto the carrier (catalyst),) of 3. 4
kg/particle, a specific surface area by a BET net hod

of 44 n2/g, a solid acid anount of 0.32 mvl/g;

titania crystal structure of the fornmed carrier was

an anatase type. The catalyst (A-1) was obtained by a

nmet hod for_ inpregnating an aqueous 'solut ion 20 of

t h&lSest ARyiata et Peeparstitnehtanple Hewearudest. (fThea method

aqueAUSmp §85#%E%Hg%§§aﬁ§%§!§9909 the %?ﬁ %I%%%%iyéic:actlve

aqueous sol @ num m
1500 sdnid Yeaurtt hertrsajbjaecmed tioe tartang'st@ea&@ﬁb Bl7) listed

ours usin dr ogen- cont ai ni ng gas) Maj or
conpoar%%tl% of "the P@Sgﬁffgﬁt g?St}E%t SAYR tmg Al aa‘-hdnnﬁ§§alyst
Sr atHrepdrerden axengs showeddepkahiat b Jarradd tra‘%nﬁlaterlal
speC|f| surface area, average conpression strengt

sol"?F &039%fount and titania crystal struct ure of

th@a‘t&tl%ls)tStPf@ffa%a'%ﬁerl ¥l 15808 @S 4 thoéx ueoui pglution

carrier used. 30 (Catalyst "Prepar atl

7) ofn aRyhenicat ahysraPeeperat iveredExaspl @s cZatIad.y?c,ld hactive
card &k ; + %I(‘éntused in Catal yst Preparation Exanple 1

was used a method for inpregnating an aqueous

10 soIC@ItiadJysdcf Priepacattaloy imkaagllieVs (@039t hweabueBukNgolution
carr Cat al sts A-2 to A%Ilsted in Table 1 ;
éﬂsiﬁgauﬂy BlErSkfe TS noGoAS PR Cat aqay:satls@lc active

Pr emrsatllt@@nlixanpl e 1, except that a part of raw
mat er i aI was changed. Cat al yst Preparat| on Exanple 2
( ACHE2 LN T frepas addion iEgampdfe rut(Berdi)umPni Bgateuwasolution

used ﬁﬁaﬁlﬁ%%ﬂtt]%actéag%gv% Shid UERL: 5 %guc%qat &gagiridium

Preparati on Exanple a ueous 50
15 paMeadi weedl tarSatC@‘aﬁda/msecaca&v@ cmraalmlmre:ﬂxst ive

ggg%tglutslgfgglt ufé‘%gggt\./lon prlaet ISOPA Eg()a Ineaéu éﬁg so.luAcnlon of
platinum nitrate and an aqueous solution of rhodium nitrate
were used as catalytic active constituents.

Catalyst Preparation Example 6 (A-6): An aqueous ‘solution

20 of chlorocauricacidandanaqueous solutionofplatinumnitrate
were used as catalytic active constituents.

Catalyst Preparation Example 7 (A-7): An aqueous solution
of manganesenitratewasusedasacatalyticactive constituent
to carry out firing treatment under air atmosphere.

25 Major components of the resultant catalysts (A-2 to A-7)
and mass ratio thereof are as shown in Table 1. In addition,
specific surface area, average compression strength, solid
acid amount and titania crystal structure of the catalysts
were nearly the same as those of the carrier used.

30

(Comparative Preparation Example 1)

In Comparative Preparation Example 1, a pellet-likely
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of platinumnitrate and an aqueous sol ution of
chloroiridium 15 were used as catalytic active
constituents. Catalyst Preparation Exanple 5 (A-5)

An aqueous solution of platinumnitrate and an

aqueous solution of rhodiumnitrate were used as

catal ytic active constituents. Catalyst Preparation
ExArplredet {reBla caxriguesas ussyl.ut Tba cmrmrlhad an average
ch I.c.ackd_and_an s, sol.ution .of . pl ati num
ni??gﬁggg%efg Ese ’a%gc%§%#§$$cl%%?€%éogdﬁs itlent'd. average
CatainpsesPiepas até¢ontibodnBl & kG (per)iclAn, aqepedsfic surface

CTFoE oA PELUBRLRR LAty a B 75 b (Tl pBRTE OF 0.16

ungieb lah ahdospherie: c29shBiost COPPORENS t8k ¥B8med carrier
resultant catalysts (A-2 to A-7) and nmass ratio

t hEREORD A RS S oW -1 nTHRABIEPRr At vaddirepgiation Example 1
qug;@b CwglY égesi@é@aody %Vﬁ%%agdcegprg@ggggﬁ%gggg‘%@’ aqueous

r
sol i acid amount and titania cryst .
t heodatabpsod ther eatednity ct hetdamwe casistthigserdf, tdimilar to

i [ [ Ex 1) ...
CoERLE8, 4308020 LB 1 SEUAL L0 Same e on,

- BHe Baueedst sbantdosadfiesl Wasiws et t ddee Cos & i €Schads the

an_ayerage dianeter of 5 mm, an average length of 7.5
nn?agﬁaggéFaégtl@@nﬁ?€§§ﬂ6ﬁtéppéngtWaQPrSFPmponents of the

kgrpantitehe, catap@stfhhasHafacrat A8 e@ndyedr BRI "B holoun in
of 210 n2/g, a solid acid ambunt of 0.16 5 mol/g; and

ti Tahit& chystdn sidditinn ofPeRéfier mur tage | erecawasaverage
anc@ﬁ@&@%%ibﬁp§tr%%§?ﬁ3ng%§5@t%X?d@hﬁﬁﬂﬁ?%h nt%%gﬂggec%ystal
(A-8) "was obtal ne y ‘a netho or | npregnat I ng an

aq@ésustugel afi dbime ofattdley datwalngt neaadlyi teecoasti bnebhose of

sip.lar . L yst Preparation Exanple 1, to the
ca?b%e?a%?ﬁegggs ﬁén, 10 the aqueous sol ution of

palladiumnitrate was used as the catalytic active

titution) . _Mjor conponents of the resultant
gg?gP@?%ré%&%ﬁa§§e£3FPBl eFEBTPAPeZas shown in

In Comparative Preparation Example 2, a pellet-likely
formed titania carrier was used. The carrier had an average
diameter of 5 mm, an average length of 7.5 mm, an average
compression strength of 8.9 kg/particle, a specific surface
area by a BET method of 0.54 m?/g, a solid acid amount of
0.19mmol/g; titania crystal structure of the formed carrier
was mainly a rutile type, containing certain portion of an
anatase type. The Comparative Preparation Example 2 (A-9)
was obtained by a method for impregnating an aqueous solution
of the catalytic active constituent, similar to Catalyst
Preparation Example 1, in the carrier (the aqueous solution
of platinum nitrate was used as the catalytic active
constitution). Major components of the resultant catalyst

and mass ratio thereof are as shown in Table 1. 1In addition,
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Table 1. In addition, specific surface area, average
conpression strength, solid acid anbunt and titania
crystal 15 structure of the catal yst were nearly the
same as those of the carrier used. (Conparative
Preparation Exanpl e 2) I n Conparative Preparation
Snglelc Pﬁllet-kékel%_ 20 forned titania carrlgr
waR TEet C THE T3 T iR Had &t 28Fe FRER T SdPa et 8FFERIEN, solid
Mactd aveiageahengibafia’chbysPrl ag:AYEEABE of the catalyst
conpression_strength of 8.9 { Iparticle, a specific
sUf¢BEencaFEd bYyeasBrY aAbt ﬁbasef of. bhengpgrigrsyped-
acid amount of 0.19mmol/g; titania crystal structure
of the fornmed carrier 25 was nainly a rutile type,
coh@@mman@tééetarﬁp@oation Ekaapleaﬁatase type. The
Conparatj v epar at i gn S_obt
by a nE¥% é?&gagg%%¥%gna Yt hy an a&%%%é% solruf'i B %fi%ﬁ likely
t htormd¢dltyittian iac tlave ieenss s tumsd .,  Thel bafri@rGeatcaby&Siverage

Pr aratlon in the carrier (the aqueous
??%Eeéoogxggﬁﬁt|ﬁ%ﬂ?ﬁ?¥?%fel%%§tﬁs%g 4sOtHB, an average

Caé@rhp!_{:é§sﬂ§h|é/@rer§@i}§fdft Wt b opg / MRt ©f c LOMOBLAES £Ot surface
the resultant catalyst and Ss ratio thereof are as

sha¥p2 iRy PaBEE methadaddit? an/g. 2@ S@lbiééléfqlcd smoageot 0.17
a1 tgeréﬂ@aﬁfmﬁfsseaqn s%&ﬁ%@g ofaél'%éj foar%ledd %gﬁ%y%r was

nia cryst strucfure o
neraailylyrael SRaea 58 tty@@seccoxﬁtahmm@r:en:mamsmdrtﬁon of arutile

b oRBE b | GHCECOBTE S5 pbl 1Bt C0 P kety PXRBPTEa 11 (il e

cavibt et naasbysedmeThedcasti emphaglnaﬂlﬂgeaaggquébagewlut1on

an _average length of 7.5 nm an averag
coﬂgrggél ﬁtéﬁﬂéngtWQﬁ1VP:PQQﬁﬁkﬁ%Q%ﬁ@eS%P%%%%|¥?ccatalyst

SUPféﬁ@régléﬁ@% Q%ﬂQﬁBEInmﬁ@E%Eﬁieﬁ¥IH%H@1ﬁid%ﬂﬂﬂéaqueous

aci d amount of O. nmol / titania crystal structuré
of SPhét#Q‘f’lr@dr@’éh?ﬂé\dmméﬁram Wy ugpdaraithsecatpytic active

COBEﬁéE‘hE‘QtEgBS ai %tféi'%}nﬁérf@ngytdg %5‘) el ¥8§u11t-gﬁt catalyst

rrpar ative repara
and mass ratio thereof are as shown.ln Table 1 In addition,

specific surface area, average compression strength, solid
acid amount and titania crystal structure of the catalyst

were nearly the same as those of the carrier used.



obtai ned by a nethod for inpregnating an aqueous
solution 15 of the catalytic active constituent,
simlar to Catalyst Preparation Exanple 1, in the
carrier (In addition, the aqueous solution of
rutheniumnitrate was used as the catalytic active
constitution) . Major conponents of the resultant
catalyst and nass ratio thereof are as shown in Table
1. In addition, 20 specificTapréate area, average
compression strength, [solid acid anount and ti1tania
crystal structure of {REtRAY&FystMaidr €o@aeptiheand mass
safre as those of the cagpfber use@l,5+i39 Table 1
Catal'yst Vain conponents and mass  manme ratio Cat-
PrepatexBrepi BxplTiDP: Pt A00: 0. 2TiCat PtPiep; OERpl . 2

:?‘1 SEEOiZgEgpiogxél o3 ;QpreJ,%v EX‘E: gz,ﬁu 100:1

T H\PI O

T1 )zal%t  PESPOOERD P! 0 B Cast—3 Pr epTl@{\Dbd 506\ 9.5

Ti =100.0.2°0. &# Cat. Prep. A6

Ti @ §a§” BrepacEePd. of p cAr4 pre TlE&DPt ?rﬂioq G 820:3
MPR5100p202 £RBP. Iep. xpl . -LIAp8 Et%hf’%&o@ 9:8.4
Conp—Prep Expi—. 2 A9 T 02 Pt=100: Conp—Prep-

ExpCas. APIepleszuzaOO 1 A-¥ot e) GZaDQ.PneBt Ept0.2:0.2
Caf st Pre atio | e Comm.. Pr L
Cokbata PEEBBoE Rl ot on ety o 1B ppriBos a3 . 5

Pr e gamgt. lm;Exa:&@ueS1 g toalk) |n|Gapglystifpepasation
Exanpl es 8toiT, a perTer-1iKely ormed carrier
cOhESMBI- R 2R t ExPdm ¥i de A0 ong | ®iOh: BE=£0Ppdst e

0X] 8engf. diiankymnangd | zi reoppum 116, Uagdiodle 10
I'T €1 Ilclu diT avtTi ay UI armetTcel =g arraveraygtc

| efyplie)ofas . mPrean aW@ﬂagecaaamyesspaepstaemgthQEmple
3.9 kg/ pa&tl cI e

Prep. Expl.: Comparative Preparation Example

(Catalyst Preparation Examples 8 to 11)

InCatalyst Preparation Examples 8 toll, apellet-likely
formed carrier containing titanium oxide, along with a
composite oxide of titanium and zirconium were used. The
carrier had an average diameter of 4 mm, an average length
of 5 mm, an average compression strength of 3.9 kg/particle,
a specific surface area by a BET method of 47 m?/g, a solid
acid amount of 0.34 mmol/g; crystal structure of titanium
oxide contained in the formed carrier was an anatase type.
And the Catalyst Preparation Example 8 (B-1), the Catalyst
Preparation Example 9 (B-2), the Catalyst Preparation Example
10 (B-3), and the Catalyst Preparation Example 11 (B-4) were
each obtained by amethod for impregnating an agqueous solution

of the catalytic active constituent, similar to Catalyst



a specific surface area by a BET nethod of 47 nR/g, a
solid acid amount of 0.34 mmol/g; crystal structure
of titanium oxide contained in the forned carrier was
an anatase type. 15 And the Catal yst Preparation
Exanple 8 (B-1), the Catalyst Preparation Exanple

9( B- t he.Catal yst. Preparation Exanpl.e . (B-3),, and
UhE ERPERTSC TR U | on PR T EEAS” (ADAC P ehBR queous
obtailnedobyplaa it iod i £ 0k + Y €98 2kitRY &N CEMEDWS constituent
sol,ution _of the catalytic active constituent, simlar

t ot Cat@AYNYSt Rrparabbeat FsanEkandl-e the | adeheus solution
carfit@entfh addirkit@n.ad i aqueous,+ 50! ULE PP PLELERY M ent in
nitrate as the catal ytic active constituent 1In

5 Cataltpdtysir epaeneroniBranpkanglet e, aqueousigs@aits osolution
ru [ it s the.catalytjc active.constituent .
inbggggpgpgs%l %%E%ra% gﬁ“ﬁiﬁﬁ%?%YB%ct%%gh&ﬁegﬁgégltuent in
solatedystparkpdiraminnt Eatapas e Qaﬁakhé: éqa%blu‘éegolution
constituent in,  Catal yst Preparati on Exanple 10, an .
{nB2R4ABEGE SOItHE 6n ASrHarGoe Y 115t 8oRLvE ngonstituent in
catalylliye tatidpee Lonst EkHBPieiln wdad akyal . Pr@@f@@'&:‘oﬁlﬁonents
Exanple || were used). Mjor conponents 10 of the

10 eofil tamEcealapyst %a%@_lxs ® (B-4) tarft eyl nassoratio thereof
thereols sALGmnasn S bn Table 2.+ 51d) aggééwﬁ?? surg%ce area,
specific surface ‘area, "average conpression streng
sokivg ragiedcampuass and stitength, cojdsichbestiractune afd titania

th Lyst re nearly. . the _sa S those of th
ca?F&%&g&gggFﬂﬁ§uféoﬁéa%&?iGs%éﬁgﬁirgﬁann§§§&€i§%£)Same as
| ntCorpapdt itve Paepdkat uerdtxanple 4, a pellet-likely
formed carrier containing titaniumoxide, along with a
conposite oxide of titaniumand zirconi umwere used.
Thec2@peakiioe padpanAVmagsdianeter of 4 nm an
average length of 5 nm an average conpression . ,
strengt ARoFOBPErRELFar Preperat o pegamp e shr ffapeldegalikely
by f%rﬁl'é-& 'E‘%mdeapf cér?ltg%lgn a 5 a{rgiuﬁcbgiég?urgloq{g with a
0.10 mmol /g; crystal structdre of titanum

composite oxide of titanium and zirconium were used. The

15

20 carrier had an average diameter of 4 mm, an average length
of 5mm, an average compression strength of 6.5 kg/particle,
a specific surface area by a BET method of 13 m?/g, a solid
acid amount of 0.10 mmol/g; crystal structure of titanium
oxide contained in the formed carrier was a mixture of a rutile
25 typeandananatasetype. TheComparativePreparationExample
4 (B-5) was obtained by a method for impregnating an aqueous
solution of the catalytic active constituent to the carrier,
a similar method as in Catalyst Preparation Example 1 (In
addition, the aqueous solution of platinum nitrate was used
30 as the catalytic active constitution). Major components of
the resultant catalyst and mass ratio thereof are as shown

in Table 2. 1In addition, specific surface area, average
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oxi de contained in the fornmed carrier was a m xture of
arutile 25 type and an anatase type. The Conparative
Preparation Exanple 4 (B-5) was obtai ned by a nethod
for inpregnating an aqueous solution of the catalytic
active constituent to the carrier, a simlar nmethod

] mle 1 (I di ti on,
e eTRoae oP hEFRACHr Frtd Ao o 46 Ais ke Lgoerystal

as sttheceatral yifi ehacthvel¢eashétetieNly tMR] 8bme as those of
conponents of the resultant catal yst and nmass ratio

t h&PEofa&rd s USFSWwn in Table 2 In addition, specific
surface area, average - 31 conpression strength,

solid acid anbunt and titania crystal structure of

the catalyst were nearly th&abage2as those of the

carrier used. 5 Table t.al st i.n conponents and

mass nanme ratio Cat. ﬁz;r%a I\%“ components “and mass
Ti 02: Zr 02: Pt =80: 20: 0. 2 Prep réﬁmﬁ 9 B-2
Ti)2:Zr02:Ru:80:20:0. Cat. Preq. 10 B-3 Ti O

Zr CP2tpgE8AP20 P4 BCat  Brbp Tnlloz HOBELtﬂ‘q?QJQZO 0.2

Zr iR MOB780: 20xpd. 69np. BLep. E'le_\_org 2:B; ,5_Ru 80:20:0.8

Ti 027 Zroe—Pt=80"2002—(Note)y—Cat—FPrep-: -
Cat &R¥stPerpdratli.oh0 ExanpBe3 CowmthrémozER@+80 20:0.4

e e R DA R M VA UL R

12| tombb, PBep paldat.- kilkel ypfor med flclarzr Iz%b2 C@ELL@@ In.13651910 2
ti tani um oxi de, 1ron_oxide, along W th a Composite
oxi(Jets) CetanPaePand=blor kataly§seBrePasatapni Branade

an aver ag@ogb‘:’mﬂ:n% OEXFJ:L(“?‘ C@H%Q%lﬁ{ﬁ?g Jlléegg%!gt ofn4 Example

mm an average conpression streng
kg/ particle, a speC|f|c surface area by a BET net hod

2I§stalq§{%ug?u qTaCI 5%5%#%%|3é g8ﬁ?3?ﬁgglgh t he

formed darriCatalastan Bregasfion Examples 12 to 15, a

pellet-likely formed carrier containing titaniumoxide, iron
oxide, along with a composite oxide of titanium and iron were
used. The carrier had an average diameter of 3 mm, an average
length of 4 mm, an average compression strength of 3.1
kg/particle, a specific surface area by a BET method of 52
m?/g, a solid acid amount of 0.32 mmol/g; crystal structure
of titaniumoxide containedinthe formedcarrierwas ananatase
type. TheCatalyst PreparationExamplel2 (C~1), theCatalyst
Preparation Example 13 (C-2), the Catalyst Preparation
Example 14 (C-3), and the Catalyst Preparation Example 15
(C-4) wereeachobtainedbyamethod for impregnatinganaqueous
sclution of the catalytic active constituent, similar to
Catalyst Preparation Example 1, in the carrier (In addition,

the aqueous solution an aqueous solution of hexaammine
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type. The Catal yst Preparation Exanple 12 (C1) , the

Catal yst Preparation Exanple 13 (C2), the Catal yst
Preparation 20 Exanple 14 (C3), and the Catal yst
Preparation Exanple 15 (C4) were each obtained by a

met hod for inpregnating an aqueous solution of the

catal ytic actjve constituent, simlar to  Catalyst, .
PrE B £S | 714 (eGP (75 WRIFRR BRI tuent in
t hen Sp A&kt 4 ON02NERAME S 189! ¥hic0R Rfe NEX AT Non an

- 32 platinum hydroxide as the catalytic active
cadigrieniolwiaat af ypotPeepunatrivshebrgrplas Ithe tdmtalytic

- ‘ | . _ :
aoé’(ﬁ@j'r’@e %(Hnlétt't LAt %q%g%ﬂiéé% HEéggrgElggtea%g#ﬁTe 13, the

rut henat e as e catalytic ct’i ve ctonsti

Ca@lssis Rrapdriadn am Far@rq:rims ]s?qllitltﬁlear‘g @afjuelisadium nitrate
sol ution a eous solution a alladiymnjtrate as A
LR CRERFOET BBt Ve LRGN reri et et G petyst Preparation
Prexpanslid an, Exanphe dduednd dd1ertapeams a§akblisO8o @t ion of
aqueous solutjon of manganese nitrate as the , o
cgﬁaafil%r?%seacfﬂ%afe%n%i thentatalytacagdiver eparstiitorent in

Exadpd 8, JOopWep S r 48 88) Ex NR1 1 £RERE & 1025 o&hgomponents

resultant catalysts (CG1 to CG4) and nmass ratio
t hef 86f regwl tantskewa livstFabCel 3.0 Cn4 hdddtniass ratio thereof

o 5 et ShG 1 r 4 AP PR BB pERgRCe axea,

aci i tania “crystal
t heves @ yompwerss ineaskyehbehs ag®l 8¢ adibseocahtt BRd titania

carrier used. 15 (Conparative Preparation Exanpl e 5)
| nC@b?Fpaaf a%ﬁ%cjfﬁiéepa%%% B B 5VC L e BtY | FhRelgame as
f or sk Caf rires ot adAipgedi t ani um oxi de, iron oxide,

along with a conposite oxide of titaniumand iron
were used. The 20 carrier had an average di aneter of 3

M c@b VL AGe P RN Dot Phn 4 i RO By erage conpression

strength of 3.0 kg/particle, a specific surface area

by a BEM ifsriRed 201187 Prfegirad iswl Edampdied Sanaupelbét-likely

O AR S b SHLHE ML E R AN B BB, atong
with a composite oxide of titanium and iron were used. The
carrier had an average diameter of 3 mm, an average length
of 4 mm, an average compression strength of 3.0 kg/particle,
a specific surface area by a BET method of 97 m?/g, a solid
acid amount of 0.12 mmol/g; crystal structure of titanium
oxide contained in the formed carrier was an anatase type.
The Comparative Preparation Example 5 (C-5) was obtained by
amethod for impregnating an aqueous solution of the catalytic
active constituent, similar as in Catalyst Preparation
Example 1, in the carrier (In addition, the aqueous solution
of palladium nitrate was used as the catalytic active
constitution). Major components of the resultant catalyst

and mass ratio thereof are as shown in Table 3. 1In addition,

specific surface area, average compression strength, solid
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25 The Conparative Preparation Exanple 5 (C5) was
obtai ned by a nethod for inpregnating an aqueous
solution of the catalytic active constituent, simlar
as in Catalyst Preparation Exanple 1, in the carrier
(I'n addition, the agueous solution of palladium
nitrate was used s the catal tic active 30

cofStit GMCSM- A5t StoRl ShEUFENEEt Rt the catalyst

cat@lntsSthe NG MBSS ga@z_té Qd h_qr&s@‘ A @RS shewa d RisLabl e
3. In addition, specific surface area, average

conpression strength, solid - 33 acid anount and
titania crystal structure o&akh% %atglystklmege nearly
t he—sanme—as—those—of —trhe—ecarr+erjused—Fable—3

Catal yst Mai n conponentCatarid/amss| Maianecombdroerdd .and mass

Prep. Expl. 12 C1 TOM2: Fe203: Rt =50:50:0.2 Cat.
Pr B- l:vn| _ 13 C-2 Ti (ﬁla:mq.:ﬂznq : @F-]FQ Q2 0.0 9

Cat Ca'%r epreﬁxmxpl“fl@ 3 TigR: Fefi,, FB@O?IQ: %0:9).2

/=)

Cat. Prep. EXpi. 15 G4 TiOz [ Fez@8 - vho2=8"0:
TatGoRpep PEPL EXBI|. 5 €% Ti QPFileeFER0s MI=HD 20 . 9

5

0:

2, 0! Bl ool 2B [EXPT L Cat v, Bucparalip oo
“UuvtTrrve ||\4PMIMLIUII

Ex

II}JI C WII’J FI C'J UApNPT SUTTY

amalte PE&Examdpd 1) 51{nt 0 @ng aut octfryze reade: Mfo,= 80 20:3
titanl um navi n I nher {vol une 10 j1000- nL, equil pp
i (U Rt PFERr E¥0 -nP lof  t GBS cat all Tl FA2@): P : A3 0. 5

m S t r g [ 0
T Gt U oS! B0 ety AL el 405 0GR 1c
t enper at ucempwa$ remi.s E&pdp t@O@@@@a%hWEePseparahgoatEaample
stirring speed of 200 rpm after the tenperature

reached 160C, treatnment 15 was carried out

foHEB&Mqums]Aln addit ion, treatnent pressure was set

to be 4. (G Adter Ietlon the .

treat ne txtﬁ@ 35#%8%33@ W%%edﬁgg&ﬁéalP% P pdnner volume
tremoaﬁ-mﬂ | gaudpplhen e tewpd ereHs@d hD dfhentreatd Bt (a-1)

was one
and 200 mL of wastewater were charged, and air was introduced

so that pressure became 2.4 MPa (Gauge). Then, temperature
was raised up to 160°C while stirring at a stirring speed
of 200 rpm; after the temperature reached 160°C, treatment
wascarriedout forl.5hours. Inaddition, treatmentpressure
was set to be 4.1 MPa (Gauge). After completion of the
treatment, the autoclave was quenched to take out treated
liquid. The wastewater used in the treatment was one
discharged from production processes of aliphatic carboxylic
acids and aliphatic carboxylate esters containing such as
formic acid, formaldehyde and acetic acid, and (a COD (Cr)
concentration was 22 g/liter). The resultant treatment

results of wastewater are shown in Table 4.
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di scharged from producti on processes of aliphatic
carboxylic 20 acids and aliphatic carboxylate esters

contai ning such as formc acid, fornmal dehyde and

acetic acid, and (a COD (Cr) concentration was 22
g/liter). The resultant treatnment results of

vvastevvater are shown in Table 4. - 34 (Exanples 2 to

7) (FRETRARR %as? ellat er was treated by the same met hod

as in al.ys

changedﬁgac@%n?et é’aﬁg}t‘égcte&t % Ttﬁg%rags%l b% %?lgmgéﬁe m]ethOd as
TabheEdampl ¢ Commr@pwezlﬁdarm'l@s:aﬂtaly@s Thersaokanged each

th hod
B ERpta® 100 byt Piar THE Car e Vor e A each

to A—8 to A-10. The results are shown in Table 4. 10

Tabl e Catalyst COD (Cr) treat. used Efficiency
298‘1“83&32\1 gg%%‘m%pi to A2 90% Exanple 3 A-3

93% EX’@H@'@an{]e Ry s 1288 X R %r@a’%e@ 8 O/Q:hgxggﬂleemgthod as
A-6 98% EIe?A—? 90% Conp. Exanple 1 A-8

Co#p. EXxsmapdhe el 2 P PIB7 YohToriphe Es@ﬂmhestas A@Oe 5©l%mged each
Le npl rati anpl £ 8)
(b FoiR A S0P ute SR % GIRIR e SR B

Table 4

Catalyst | COD(Cr) treat.

used Efficiency
Example 1 A-1 98%
Example 2 A-2 90%
Example 3 A-3 93%
Example 4 A-4 98%
Example 5 A-5 98%
Example 6 A-6 98%
Example 7 A-7 50%
Comp. Example 1 A-8 83%
Comp. Example 2 A-9 67%
Comp. Example 3 A-10 50%

(Note) Comp. Example: Comparative Example

(Example 8)

Treatment was carried out for 200 hours under the
conditions described below, using an apparatus as shown in
FIG. 1. Inside the reaction tower 1 (a cylindrical one with
a diameter of 26 mm, and a length of 3000 mm), 1.0 liter of
the catalyst (B-1) was filled. Wastewater subjected to the



condi tions described bel ow, using an apparatus as
shown in FIG 1. Inside the reaction tower 1 (a
cylindrical one with a dianeter of 26 mm and a
length of 3000 mm) , 1. O liter of the catalyst (B-1)
vvasfilled Wast ewat er subjected to the - 35

at ment s one discharged froma chem cal plant,

an reontsi et 2 QBFVQﬁtS ge6t garfite zofpelherl | Rlant, and
adddr tQt,n L0 sc(lQQn‘@ft%‘ﬁ@o‘ﬁ@%B@é’aé&ﬁpm 14 Ig/eidénﬁ;rlon COD

The wastewater was su ied fo the wastewater su

5 iy »F mfmmawm evt ¥4 suppltetine 6, and

?;E :r 01? ?I-ﬂ:,go Itev}%’c%eﬁr »Ja{jkgas%?lr}&cfr es%gxeegy sttﬁgater supply

S heatumyy Subih roBdgh dritk sza[smlemadtetrOsupryrEﬁCé I6Qna1ﬁ@\ﬁte]r being
fr ebottomthereo a}ﬁ plied from
I

B DR e O b Beids Phla 138y oo g LaFer/nr,

pr éssitier] WAS JRI2BEP Dbyt ke L HRAESSPundt &, 2WAS s U}Dﬁ@ged to
into the wastewater at the position before 't he healng
um € 3eaghder toweFol ferm Fbw halteomyhereof. Also, air was

W, n I v, S
)é&ﬁ%)z%%@(r%&mghgiésggggnggﬁ?%m?uﬁg ggg sﬁ&%lf 9ne 8, and

10 ga@/f&@npéaﬁsax?g‘éﬁsmﬁﬂ ofy Vxhstcewmms)sdaeﬁ'anaﬂ&a& mixed
) |t ctlontovver the tr
Was'mrtoalfq?t eggcg)ﬁ?%gtgpas ] p(ﬁ)sdpt\lbéjfldbggﬂﬁﬁrt}}% efaItd\I\Ig unit
I n 3t,hemdreeacbn¢1motlomér flowt eaperiay wiee Afxyige@-containing gas
ewat er was a| ned at 230C usgaagt he electric

he L FIOPRE CRARY Oduf2-b%t dat§ S ERa8&e4hPBsiGn) ofPxYgen amount

tr e_ai I%ﬁ@)blVTbasr/eﬁélntléﬁtL bk?@éﬁddéﬂngﬂﬁdof\%s%%w%grétr )t Became
the gas-liquid separation unit 11 via the treate

151 quitd | LReFAD$ 110 gdd Fhguiak afeipar 0Men. 1/l hheHireatment was
cas@rdiddidght gV aéMi.LSl tc? ﬁgal_bé/ (Ecpr? d4.a4id dieve el In the

controller LCint separalon uni't
and eded itareaeeelr Li qur@e/mum s hdweges fevamehea mqmndalned

| e\é%l 2§99Er19£ dP(@ t\ﬁe %%Iec%o ﬁe?ﬁgrt$e§§u$%£9%éﬁ¥q 8f<1dat1ve

was mal nt al ne onst ant.
Valdﬁe:oh@mbeltecdreatr@ramrte U$hﬁgr95655éﬂlﬁ€ et N8huid was

PC Y Comhr ol Iaesd ltlhqeule:{ essesi)%rreatsloonasuntl?: blel rxrglangcﬁlenggeated
liquidlinel0forgas-liquidseparation. Inthiscase, liquid
level was detected by the liquid level controller LC in the
gas-liquid separation unit 11, and the treated liquid was
discharged from the liquid level control valve 13, so that

25 the liquidlevel was maintained constant. Also, the pressure
control valve 12 detected pressure using pressure controller
PC, and controlled the pressure so as to be maintained at
5 MPa (Gauge). The resultant treatment results of wastewater
are shown in Table 5.

30
(Examples 9 to 11 and Comparative Example 4)

The same wastewater was treated by the same method as
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5 MPa (Gauge) The resultant treatnment results of
wastewater are shown in Table 5. 30 (Exanples 9 to 11
and Conparative Exanple 4) The sanme wastewater was
treated by the sane nethod as - 36 in Exanple 8,
except that the catalysts were changed each to B-2 to
B-5. The results are shown in Table 5. Table 5

Cati@ y3ereds Ber pxeepht thatls‘ehle E«f:at@lpaty wExanmphanged each

Ry L ampl-e 1% 10 B- 3 .94%
Exglcr‘rpléezl 5% OO/T}?%org ar%lf St 36]1/? %?\b{’e)
Conp. Exanpl e: Cbnparat|ve Exanpl e (Exanple 12)
Treatment was carried out for OO hours under the
condi ti ons [described bel on T %n an _apparatus as
shown in 10 FIG 2. Insi decgggl{,g@ﬂdd}p Cthvs&reaz% a
cylindricall one wwth a dianeter of 26 nm and a le
of 3000 nm)|,_1.0 liter of |@pedcat allysificdencwas
filled. As W@&%& t subj ect ed o the trgeat ment, | one
cont ai ni ng & Hunﬁ%%?i type pu?inCI, a—earpexye—aci d
and al cohol|Ezsmaplesed. Al sp, 632 (C) of tdhe 15 - od
wast ewat er \was 16 g/liter.| The wastewater Was supplie
to the Wast&&&-“}:ﬁg X Ly unﬁ"ﬁ% t hr ough 4+
wast ewat er SRR & |1r1e 36 ang_af t er bei ng;qj ed unaler
i ncreasing jpressure T a ffow rategf—i——06trterihy,
heat ed up t|ECaEbCERgmphe 4heat iBrg unilt 33, @red supplied
to 20 the r&@%lcnbtomer 31 fromthe bottonlthereo

Also, air wis "Suppied FrORLSHe CRPGaR ot &%t Yas
supply line 38, and

(Example 12)

Treatment was carried out for 200 hours under the
conditions described below, using an apparatus as shown in
FIG. 2. Inside the reaction tower 31 (a cylindrical one with
a diameter of 26 mm, and a length of 3000 mm), 1.0 liter of
the catalyst (C-1) was filled. As wastewater subjected to
the treatment, one containing a nonionic type polymer, a
carboxylic acid and alcohols was used. Also, COD (Cr) of the
wastewater was 16 g/liter.

The wastewater was supplied to the wastewater supply
pump 35 through the wastewater supply line 36, and after being
fed under increasing pressure in a flow rate of 1.0 liter/hr,
heated up to 165°C by the heating unit 33, and supplied to
the reaction tower 31 from the bottom thereof. Also, air was
supplied from the oxygen-containing gas supply line 38, and
after pressure was raised by the compressor 37, air was mixed
into the wastewater at the position before the heating unit

33, under control of flow rate by the oxygen-containing gas



after pressure was raised by the conpressor 37, air

was mxed into the wastewater at the position before

the heating unit 33, under control of flow rate by

t he oxygen-containing gas - 37 flow anobunt contro

val ve 39, so that 02/COD (Cr) (oxygen anount in

supply gas/chem cal oxygen demand of wastewater)

bedadiew amownt cangddil viadve 3he sordmn@emMColasCean bkeden amount

ggtﬁcur r gﬁ?yf ngjgégn ? e<r3>f§é€8|{1:1% a%%%;‘egyg@sqcewater became

t efpér.at ure additiomast reateeataentmaidy atdei éd d66Cin the
the el ectric _heater 32 to carry out oxidative

321?%%6&&1% R (W ance fOBEULITGEitd T Low .

5wagncenketes Ot 88& t¥vd & 1CORIIRG ity 34 £VERe 18 Waker was

treated liquid |line 40, and t hen depressurized an
di SeHAGed ST e LRE® Eré§SDgetb©n¢l©¢tvatv@ea§€rI32, to carry

addi i o re v, 42 dete
o Sxkur S Re By R ORI Bk, W RAA R SR oreayr eane
t hér]@raémﬁeqsoda@w adyel edraion8ar geldly athe) cOMPA ngGanige)34 via

char as d liquid were sent to the
gas- %igﬁ? sepa? g Hﬁl %bfoﬁngeﬁgFﬁflSﬁPESSBPrbé%d and

10 andllslm,alx@edTBEOmQSLé b&é%shﬁ:%aéﬁﬁ‘ﬁiol el 49f  1n addition,

wastewater are shown_in Table 6. (Exanples 13 to 15

and 27 SHT S EORk ARpIVE LS 4r%éie§§ﬁéeﬂa%lt%w%@ UGABY Pressure
tr eahed AN drhepsamenAelded @8 120 tHe Eﬁ?@@%ﬁr SR pg Jto be

except that the catalysts wer e changed” eac
C Baimhainesupt § - & ¥Pehigmude) Tabhe &isdabteed gas and llquld

832”%'8%05/(% % Fﬁ%&gﬁg@[ S&ggaltgl %zgé%gqg}gr separatlon

15 Ex@&p|geas_5a@d4l718m)1d The resultant treatment results of

20

wastewater are shown in Table 6.

(Examples 13 to 15 and Comparative Example 5)
The same wastewater was treated by the same method as
in Example 12, except that the catalysts were changed each

to C-2 to C-5. The results are shown in Table 6.

Table 6
Catalyst | COD(Cr)
used treat.
Efficiency
Example 12 C-1 86%
Example 13 C-2 80%
Example 14 C-3 81%
Example 15 C-4 78%
Comp. Example 5 C-5 66%

(Note) Comp. Example: Comparative Example
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Conmp. Exanmple 5 C-5 66% (Note) Conp. Exanpl e:

Conparative Exanple - 38 (Exanple 16) Treatnent was
carried out for 200 hours under the conditions

descri bed bel ow, using an apparatus as shown in 5

FIG 1. Inside the reaction tower 1 (a cylindrical one

wth a diameter of 26 mm and a | ength of 3000 nm |,

0. 51liter of the catalyst (C2) was filled.

Wa r jected to the treatnent was one

d.i? qu §%§L1a chem cal plant and has contai ned

sodi um Sulehitdentsodisuncéhi dsdil Hbate for theo | hkarsasunk®Er the

d. l.n.addit,ion, . of the wastewater was 20
o Eepa AR e b T de i i EBboaus 35 Shown in

vagreval er Supile/ thRUAPa &t { b Quele rt e YRSHEWRH8ca1 one with
supply line 6, and after being fed under increasing

pr és%ﬁ@e?:ﬁraowo@v%t angf aolgmoth o 3H00 myeat 8dSupiter of
to 5 u ﬁHRH

reg%?.§%9¥%&§? Q?froﬁ%fhgk%%%?onﬁ?%ereot!%?éx% %ﬁ?%ﬁ?x)the
a|trﬂa§m§@¢pWaedOﬂeoﬁ1$®manxygehxmoatahamﬁga@aglaupphyd has
li " ter sure ised hy t ,
co§§P§§§8%%7 ga}?nlé%r%iﬁFXeﬁmgﬁTB%Pﬁg ?Eftgﬁ like was
t hespasi t Inmdatfrdio, t¢ED heal it hdMals tdwatRdena s Pl iter.
of flow rate b¥§the oxygen-contai ning 20 gas fl ow

amount COft MG HP§§r9waS éuPﬁé%e@ZVQIiﬁ%CY§S¥%R?@%ﬁ supply

anpuRb b tISHRY t8as| shed ek ey denBngl Qfnd atrer b
mggte§bter) became 2.0. In é%g%¥?bn the trealmantor Peing

was eEaindel inGr epR i ngnr ety b at Hlew rlatlenog@s-7l5| fiter/hr,
UpWQEQegoﬂguE%e %SEboﬂle ? ﬁggtiggcﬁﬁop %omgn sypplied to

t enperat ur he was er Was 25 mai ntaine
1658cusenagtihe edeet rli Erbmatlee HthGMLcaempofoutIn addition,

oxi_dat dec osition, freatment. e resultant
treg?eggsl giéﬁ%ﬂ Eé t%ﬁ%ﬁﬁ??ﬁ?q YY 975 §HPPLy line
VI8 thel bﬁee&e@rbsqutd ha@eréﬂse@ﬂﬂﬁtﬁﬁé compressor 7, air

ressuri zed and discharged fro ressure
co S YRtqbhergsigyptesnt B Pﬁélﬁ%%@@rf@re theheating

conhiel ¥l vead? Adaita1ed PE eSS WA dIByNInRI §8FYEE-containing
gas flow amount control valve 9, so that 0,/COD (Cr) (oxygen
amount in supply gas/chemical oxygen demand of wastewater)
became 2.0. In addition, the treatment was carried out in
the reaction tower 1 in gas-liquid upward concurrent flow.
In the reaction tower 1, temperature of the wastewater was
maintained at 165°C using the electric heater 2, to carry
out oxidative decomposition treatment. The resultant
treated liquid was cooled to 50°C by the cooling unit 4 via
the treated liquid line 10, and then depressurized and
discharged from the pressure control valve 12. In addition,
the pressure control valve 12 detected pressure using pressure
controller PC, and controlled the pressure so as to be

maintained at 0.9 MPa (Gauge). The discharged gas and liquid
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controller PC, and controlled the pressure so as to be

mai nt ai ned at 0. 9MPa (Gauge). The di scharged gas and
liquid - 39 were sent to the gas-liquid separation

unit 11 for separation of gas and liquid. The

resultant treatnment results of wastewater are shown

in Table 7. 5 (Exanple 17 and Conparative Exanple 6)

TheeEa e 5P gasSwasauidatenh byt i te ugdtel hetdiodepsration

in I , t that the | ysts re _change
ea%ﬁxatg% %ri@a%géﬁfg T@er esu ﬁg@,%%éé éﬁﬁ&éﬁ“‘i@'ﬁ&ra% jglts of
7.wd9tdebter7afat ahysh CODfEb)le Used treat.

Efficiency Exanple 16 C-2 88% Exanple 17 G4 79%

Conp. Exanple 6 C-5 51% (Note) Conp. Exanpl e:

Conpram@piyel Exang! @or'ﬂ\fggrse&béemibﬁgh@sme of Japanese

Pat ent Application . 2006- 065517 filed on March 10,

2006 i nEMBFHEE "5 SR T das direaded My, tdeawamgsmethod as
angn SELITRG [HpTeTolMele] ¥:1i erei referen '

[ tgnenti re%/?/éfﬁ'o mﬁﬁ%aﬁ&%g‘%k%}@%ﬁ%@%&% a?)?/lgb GEd each
f okovast edvat ef - b r edilrenmte swltps | sregskowtatal Yabte 7.

active constituent containing at |east one kind of an

el enent selected fromthe group consisting of

manganese, 5 cobalt, nickelTaseei wm tungsten, copper,
silver, gold, platinum palladium rhodium TutHheni um

and iridium| or a conpound|Cférdorst aR8PACEarri er
constituent |containing at I easty one kipd,ef an
el ement sel gcted fromthe gnoup consisting of irjon,
titanium si|licon, alumi numland zirconhEdficeenay

Example 16 C-2 88%
Example 17 C-4 79%
Comp. Example 6 | C-5 51%

(Note) Comp. Example: Comparative Example

The entire disclosure of Japanese Patent Application
No. 2006-065517 filed on March 10, 2006 including
specification, claims, drawings, and summary are incorporated

herein by reference in its entirety.
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10 conpound thereof, characterized in that solid acid
anount of said carrier constituent is equal to or
nore than 0.20 mol/g. 2. The catalyst according to
claim1l1l, wherein the solid acid anmbunt of said
carrier constituent is 0.20 to 1. 0 mmol/g. 15 3. The
catal yst according to claiml or 2, wherein a specific
subPfade I8 £3PA3MEDI$ :catal yst is 20 to 70 n2/g. 4. The

al yst, a [ t n ns 1t 3 s
whareln® tPeCeat Py abeEhE donty i IE Sporeadpine =

oneakidgtafc anti@bemem$tseheatedoﬁt@ﬂn1h@ gt OUPast one kind
consi sti

es erium gold, palladium
T nBai Ut LPBERE R EF PRI e SORBhpband of Ranganese,
t hepeeaflt,5.nilkhe: cat @éyﬁlm Ceah bﬂgntoc%ﬁ%be‘i}ne Sfiver, gold,
clalrrslto4 wher ei n ecaalytlc active

coRdetinemy Paldpdivmst r@ﬁélmmndr@thaﬁw@@mnxrldlum, or a
Seb%&b%@n%f% & £9" QURy oe§k§£eygﬁgﬁ a§§€350n8§inlng at

pl ati num pal | adi um rut enl um and”
coﬁrp@@rﬁdona kéndaff aﬁ el@hlentaiedle)cstedabocm dhagrtcmpatynsisting
ong cof, ¢l ains 1 to erein the .carrier, constituent

is-a titani um oxic TRt GBI, Eehog G@ium, or a

OdempbamWEehe&bb&DI@%b@ébﬁ@r&iédaﬂnoxhﬂﬁ 96138 Qéld amount
| east one kind of a netal selected fromthe grou

coftdi Sitfly CagEis rG@ﬁsﬂ?ﬁﬂtuiel“én155?9?%%nt%n‘€ira‘P‘Blﬁi?n‘Eﬂﬁ@n 0.20
7 mmbh®gcatal yst according to any one of claims 1 to

6, wherein - 41 the carrier constituent is a

ti ani umhexicadalasta asoerdiag 6e al@mpbsml@emmethe solid

be% %ﬁaﬁéﬁﬁ@kﬂﬁ%g &qgggﬁ L f%ﬁé%. 184 b%a?élg %Qol/g.

of a net al ect rom group consi sting
zi Bconl mhwmtalmt abc8rdTheg t@&tbdmn oaczc,owdemglhca apycific

onS GR!0 s et e BHUDY 81 8 0001

3%4by nass, casﬂnywecteraang tea{ry 6fie 09.cITHIGiLALRI Y, Skherein

ac%%rdln a&%t%gyagggvgfcggéﬁigzéhg'gs7atw{§g§¥rgne kind of an
element selected from the group consisting of manganese,
cerium, gold, palladium, rhodium, ruthenium and iridium, or
a compound thereof.
5. The catalyst accordingtoanyone of claims 1 to 4, wherein
the catalytic active constituent is at least one kind of an
element selected from the group consisting of manganese,
platinum, palladium, ruthenium and gold, and a compound
thereof.
6. The catalyst accordingtoanyoneof claims 1to 5, wherein
the carrier constituent is a titanium oxide, or a mixture
or a composite oxide between titanium oxide and an oxide of
at least one kind of ametal selected from the group consisting
of zirconium, iron, silicon and aluminum.

7. The catalyst accordingtoanyoneof claims 1 to 6, wherein
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the anmbunt of a transition netal -based catal ytic

active 10 constituent is 0. 1 to 30% by nass, .

relative to said carrier. 10. The catal yst according

to any one of clainms 1 to 9, wherein the solid acid

amount of said carrier constituent is 0.22 to 0.8

mo| /g. 11, The catal yst according to any one of ‘

cl B fsCarfbenoconaitenti hst Aet Spesitincoxiidfaceraremixture

of o5l & LA AN kS 42OHE P8 FRL G+ 11%'0)?icrlrgtahno afnoroxide of
wast ewat er treat ment conprisi'ng treatmnen of

wast ewatsérons kngdtdieacsdtal lystlactceddivug theaMou€onbisting
clgkns. 1 to 11. 50.13. The nmet hod according to claim

12 wher 6T T he® P et Bt method for sai d wast ewat er

| sgcar rried catth 1R twetcoxd dat t8Riny ondéf claims 1 to 7, wherein
the amount of anoblemetal-basedcatalyticactive constituent
is 0.01 to 3% by mass, relative to said carrier.
9. The catalyst accordingtoanyoneof claims 1 to 7, wherein
the amount of a transition metal-based catalytic active
constituent is 0.1 to 30% by mass, relative to said carrier.
10. Thecatalystaccordingtoanyoneofclaimslto9, wherein
the solid acid amount of said carrier constituent is 0.22
to 0.8 mmol/g.
11. The catalyst according to any one of claims 1 to 10,
wherein the specific surface area of said catalyst is 25 to
60 m?/g.
12. A method for wastewater treatment comprising treatment
of wastewater using the catalyst according to any one of claims
1l to 11.
13. The method according to claim 12, wherein the treatment

method for said wastewater is carried out by wet oxidation.



