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Example 7
65

150 ml of a 1 mol/l aqueous solution of titanium tetrachloride were heated to a temperature of 40 *C, to
which solution with stirring a 4 N aqueous solution of sodium hydroxide was added dropwise over 10
minutes to control the pH of the aqueous solution at 3 to produce a titanium oxide precipitate.
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200 1]og |'ess Exgnplie § J
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400 e 4 Ies% Conjparlat iive Exanple 3 15 A m xed
sol utien of 100 m of a 1 nol/I a&;ue;bu% 59l UBifon jof zinc chloride and 900
m of a 1 nol/l aqueous sol ution & ﬁigangur&tegrachl oride was heated to a
tenperature of 40 [err], to whiqh®s@ utd pbn witlh §tirring a 4 N aqueous
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25 bottom surface of the schale. These schales were placed in a closed

pl astic vessel having a inner volune of about 8 liters equi pped with 4 W

bl ack light, into which acetal dEP9&29iiBhet hyl nercaptan were injected,
respectively. Then after leaving to stand for 2 hours under dark, the bl ack
light was turned on to effect a photoca alytic reaction and the variation

i n~the concentration of mal odorous g#& 3884 i1 the inside of the closed vessel
was determined hy a gas chromatography The jrradiation-intensity of the

light hdving a wawaimpiadt h 30  iGondshieatioreai giec iofs (Bpfbsted b @0)moMlas aboult 1
M Lgrr]). The Prot ocat o Vi, THRANNE bid Wndi | Fefzbdsk SapIamocsonyin |
phot ocat aEX?mNUreac'tlor W|th t he %Ppack I |qht bei ng turheﬂe*’én wer e
determ reg(a,i\ﬂgmthe,, sl dpe. of the égonear portipn of the1guggées shown | n

Fi gur es F—artret pam tHre—rgsttts—of—whrch—are—ndrcated III Tabte—4—S385Tabl e 4
Sanpjee | B@mplo9gat eKcordstant (minf®@rr]) 40 1orless

Acet al dehyde Met hyl nercaptan Exanple 1 A 4.7 x [err]
1.2 x 10-2 Conparative Exanple 3 L 1.0 x 10-3 7.2 x 10-3 45
Cl ai ns Comp#rative Eebmplr® conpri sing titani um oxi de particles conprising
particul ate titani um oxi de substrate having 50 a zinc oxy conpound

supptr t edA tniixed colutionof 100vol af a 11 analbaqybous [selutiop tof zind chicride ard 940l efdeti Mo t he
subst r saeeopp sqlutien Fititapiwyutgtrachipridelwes hested toxa,t Wﬁrﬁi 40 j* Ceto whigh: solgtipn-with 9.
0.1 to stringsa 4dhaqyeoup ﬁ@"t@&w Q?@H'ﬁ@m\'@"‘bé'faﬁgd fl depprisriatiyratp &f 10 mymin.ite,genfiolzj ne
conpourfee @ktah the W&‘P%l“'?}l?l’ lfblset%\tﬁ'ﬁ)éw'i‘iﬂuﬁf Thy Regryct was ditored, washed, dried aba, ¢
met al . t?“p%“#‘i‘b? s " Greitnd rq‘e&l '%?%’Fé?ﬁ'g'@ry'%ﬁ%[m'eé o ftitagiu P98 and, é'"‘h Sygrexise

rrate’r"’l hot oct t|c reac rjsi titaniu i d tlcles
conpri sj Ae By °dﬂ' SCEPHB%FF'éfe&%B?}? nge °"g[':’ag>é §Pq ofpound
support 5@15% 5%1';&&1 eag?u % é 'r f};%@ 5erse m g%‘i gfl ethylol %H)t”p &lspe%%kzngggougg the

' be! depisited unifdftily on e 2. O+ 1

substr i
LoppEE e ey

0 572 Iy Then after Ieavmg to stand for 2 hours under’d ark, th black ht was
Concentprhaséa&m.&iea&.bmsndItmnaﬁ,&x.n kR SSRAntiaNon R fklod Din the inside of the closed
AqUeOoUSsedtstide Golofined b3 @l gds SibrhEtdgRiphy. THEINE®ESN mdé.tvm thé(ﬁ'gﬂ@"dvﬁ@ aSaldidng@n
Exangl &n the range &f 310 to 400 nm was about 1 mW/2f9 1 or less
Exanpl e 8The photdcatalytic decomposition of acetalddByfdie is shown in Figure 1 and that of methyl merchptad inl €ss
10 Eigare?. @hd kinetics ofidhe photocatalytic reaction with 4@(black light being turned on were determined 1 or
| ess Cdmatha islopee oftke llidae p@tiansof the gurves xsbawnsiolFiguresr1 @ 2L mebulte fof whigh arel / |
aqueoudndipgtedin T@bledf zi nc chloride and 900 m of a 1 nol/| aqueous sol ution
of t¥#taniumtetrachloride was heated to a tenperature of 40 [err], to which
solution with stirring a 4 N aqueoustadefuti on of sodi um hydroxi de was added
dropwise at a rate of 10 mi/mn. to control the pH of the nmi xed solution at
8 to yield a prloduct. The prodycikam@s il tehadcodgamlq.qiel—qdrl eq at a
tepperature of [120 *C, and ther] di sintregrated—tT et tTql es of

tlrg.ﬂl um oxi de |and zinc hydroxilde 20 Qg‘??fﬁ'dghnd? }M?K‘ %?P A and L

obtai ned i n Exgnpl e Bxachpeanpar dti ve BExardeiowr e evakuwaoed fdr abili ty of

phot ocat al yti cqdl mal 00020 ?'Egzs. FITSL,. o0 L qram of each of
t he Sanpl es was SmistansH ,?,HQ& ~ Lof RER: —t-hzgé-ilg-pep-s-i-on was pour ed

45

Claims

1. A deodorant comprising titanium oxide particles comprising particulate titanium oxide substrate having
a zinc oxy compound supported thereon in a molar ratio of the total Ti amount included in the substrate
to the Zn amount of the zinc oxy compound, ie., Ti: Zn = 9.9 : 0.1 to 5 : 5, said zinc oxy compound
being produced by neutralizing a zinc compound with a water soluble compound of alkali metal or
alkaline earth metal.

50

2. A noxious material scavenger capable of decomposing noxious materials by a photocatalytic reaction
comprising titanium oxide particles comprising particulate titanium oxide substrate having a zinc oxy
compound supported thereon in a molar ratio of the total Ti amount included in the substrate to the Zn
amount of the zinc oxy compound, i.e., Ti : Zn = 9.9 : 0.1 to 5 : 5, said zinc oxy compound being
produced by neutralizing a zinc compound with a water soluble compound of alkali metal or alkaline
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into a schale of a dianeter of 8.6 cmand dried at a tenperature of~70 * C --
t'o be deposited uniformy on the 25 bottom surface of the

schal es were placed in a closed plastic vessel having a in m”gﬂﬂﬂ'@a@iu"ﬂ
about 8 liters equipped with EROBT2814 Blght, into which aceta .
met hyl- mercaptan were injected, respectively. Then after |eaving to stand
for 2 hours under dark, the bl ack |I§ % was turned on to effect a
~photocatal ytic reaction and the varf¥®Pon in the concentration of

“mal odorous gases in the inside of the ¢losed. vessel JAa_S_d_e_t_e,r_m_n_ed_by a gas
"chromgt ogr aphy| Sdaetd [ r adi at i Goncemtationsif gige iofs (expeestsddpiZnBbimofly a wavél engt h
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mer capjt Examiole 75 guile 2] The ki net3%®s of t he phot ocat al Ji¥ 5% eaction fith the
bl ack Ibgp,tp,etya nggturhed on wereggeterm ned [romthe sloppes of the |inear

portlta)lfru. HetettvreststowrTmFrgores—t—andj 2, the MeSHl LS of which are

: in(;UC "1F’|‘?9T4bl é< 4 135 Table 440 anpl e Rate RSNt (mdnférr]) 40
Acet al dehyde Met hyl mercaptan Exanple 1 A 4.7 x 10-3

1.2 x[err] Conparative Exanple 3 L 1.0 x 10-3 7.2 x 10[err]

45 C edmparaiive Exadigledor ant conpri sing titani um oxi de particles conprising
particulate titani um oxide substrate having a zinc oxy co ound support ed

t hes eon A mixed sabitian-of 0 m! effa 1 teol/t eauegus Epiutiysf Finc |°H€'fd8d’éﬂ 900, ™ gk aédB@ Ay at e
to t haquiews saitiantof ditaniumdetrachierids Wps (Bsesh l9raytemperature of 40 4, o whych s°"6'°’i wit
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a wat Bp psopiutie anikedntrbiion) &b avel p Reduct The p%?f’ d g][ d
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ph oS8 ti c reactio |t X Ing
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there 'ﬁ’g ?I ram oﬁ Tﬁ ? Swas @ s%rse-ﬁ' in g‘mUr'éthdna(\ah&’ﬁ)@‘éllsb&sﬁmﬁas%%a rate
to th% schale g' %h@gne‘a)%y a teHPRIARChE 70 -+ € to beldeposfBd mifdmtly orthd t O 5:
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Ml 0dgfdéatal GRSt tidhyand tHe Veriaa6rFih &e)tohdentraBErCdf imalodaraux|yasesiimipe tnsitiaofi thenclased de
part i ¢dsest wadBRérmfied Oy Ryas tivdmhatdgeaphy. (Th irnadiation iirtkmsityLdd srerlightehaviag/a wavelength nc  oxy
CORFPOIANED fange of 31030t @4k dbbredicmh a ol ar ratio of the total Ti am)unt

i ncl udedrné phdtdeetalgitodsteraositidnoof betalddhydaripshown infFiguree! andrikat ofryethybmeicentan in i |

Ti : Eigurs 20T kifdtids df dhebphoBeataiwtic deactioncwiththe blankpighirkeing dyrrrs 99y Wik, g@termisipd

neut r &bm zhengjopm of i thec linsenpasiancofvihe puresvaiiewst insTigust b aehApbia ri%F“tfﬁ‘ ofavhich 316 et al
or al ldicaterccindableh netal . 4. A deodorant conprising titani um oxide particles
comprising particulate titani um oxide substrate having 10 a zinc oxy
conmpound and ‘a silicon oxy conpound ag'ﬁﬁported thereon in a nolar ratio of
the total Ti ampunt included in the substrate to the 7n ampunt of said zinc
oxy conpound, fi.e., Ti: Zn = 9. $amPlel t 0 5:Rals cosstatht {min=4) nol af ratio of the
Zn anount of g4aid zinc oxy conpound t silicon oxy
'c'orfﬁound, i.e 7n - Si. =9:- 1 to 01 Agég%e?\'bde TEMDQ{ V'R‘ Téﬁérp; 5. A noxi ous
mat eri al scavenger Bapablie of decbrrpcsmbxrm)?l olis 1k €494l s Dy a

phot ocat al yti ¢ WEE Illsing tifta axl fle pag § hgtses ¢onpri sing
particul ate til éﬁ%ﬁnn @H% strgtc u?d.’.u.jba z-rre—oxy—conpound and a
~siljcon oxy conpound supported thereon in a nmolar-ratio of the total Ti

anount
Claims

1. A deodorant comprising titanium oxide particles comprising particulate titanium oxide substrate having
a zinc oxy compound supported thereon in a molar ratio of the total Ti amount included in the substrate
to the Zn amount of the zinc oxy compound, i.e., Ti : Zn = 8.9 : 0.1 to 5 : 5, said zinc oxy compound
being produced by neutralizing a zinc compound with.a water soluble compound of alkali metal or

alkaline earth metal.
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2. A noxious material scavenger capable of decomposing noxious materials by a photocatalytic reaction
comprising titanium oxide particles comprising particulate titanium oxide substrate having a zinc oxy
compound supported thereon in a molar ratio of the total Ti amount included in the substrate to the Zn
amount of the zinc oxy compound, i.e., Ti : = 99 :0.1 10 5: 5, said zinc oxy compound being
produced by neutralizing a zinc compound wnth a water soluble compound of alkali metal or alkaline
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I nCluded in the substrate to the Zn anmobunt of said zinc ox ound, i.

Ti : Zn =9.9: 0.1to5: 5 and in a nolar ratio of theﬁ“ Hmlﬁlﬂi
zi nc oxy conpound to the Si amourBP ®572:884B%i | i con oxy 20

i.e., Zn: Si =9 : 1to0.1: 9.9, respectively. 6. A deodor ant capab e of
deconposi ng nalodorous gases by a photocatal ytic reaction conprising

titani um ox3eHem rtlcles corrprlsmg particul ate tltanl um oxi de substrate

havi ng a 821 NG, o#% col Qi L0 g\{,}rg%g fc r{éﬂ in
a ol ar Patg Qafiing saom ’ Emé. ATty ing a 2 §
the Zn; anmougip,g dt?n@rb ¥ Iatﬁgi’amb n‘?lnclu mth b'st?a?eéthe

5 and’ i n n bdancple _F‘aéz fLQB'O'dHttOQ 55@ld%i nE'oQPchgs:Xurﬁ%ﬂeHE@ucﬁ@bﬁ he

anmount %ut?aﬂi. aSiI c! &ﬂﬂouﬂ%%nﬂ%ﬁ@@'ﬂ&ﬁ’ow domPound €1 klkalPhetal of alkalite bdth thetal.: 9. 9,
respect i vely. PatentansprUche 30 1. Deodorant, unfassend Titanoxidteilchen

i n For m @ ne8eddérnt CHRHsiAg Blaen okidd suiR6s d&wﬁahg péricultte ttitafilii @kidél substiste having
bef i ndbi chenzidd s}y @sivipcind antidal Bifkon \WDEMpoaE sibpoxted thérbdnin % rhds aatib I8 thg @otalITi | N
dem Subst r admoerittideRibédsin & slibstraia td\Viae e ardeunt of isld gine/ag chmpotod) ge. (T : Bn =T9.9 Z0) =
9, 9/0, 1 bi sto%/:5, amtlinchi reolafi ratioaX the Antzimount cbéisedd ziner axip chieprundatoi the 8ir aprounti oh eaid

Zi nkver bi ndhiliegn oxy coraponrek; i.anaZes 8F + @s|1itwhen9.9/agspécticiyng ei nes Al kal i - oder 35
Erdal kalinetalls gebildet wrde. 2. Flnger fO Schadstoffe mt der

Fi hi gkei 6. zAinoxjdus mefetial sepvanger cBpdhisdt defomeesingnoxieps anatatials Ry 8 pketeqatalytic agien
Reakti on, weemadsingritpanipm: qxide prdieles canpesing perticyfatetitanivip oxide pybeliate,hayingraring oxy

Ti t anoxi ds (ASSPPuEE endriat silispm @y qprPeHd sHeRofahereRnci aZF‘FI'R’o?.}H/@fr Li)4 r‘i‘ﬁ‘ﬁ amQugh o |
das Mol verH%ﬂ"{dﬂ‘F'é‘“&a%'BWPﬁé?] éZ&ﬁ"‘?‘ﬁt ?fé?ﬁ‘ su%e?/rca'fw"dzr gy Ti:2n = 39 OB 1% % Pem
Ti / Zn- Menge?@ &} 2 P'ﬁ’kfgh%/g q g d,zincrgxy spfypoundyfo e i"‘?ﬂ"&“?ﬁ'% SUFR 8y e
Zi nkoiﬂ’/ver b9°H'P°Ll9 N e @?péﬁt'vgl?’ner Z| nkver bi ndung nit einer

wasser | O%' ! d0|¥ rca 2 unp dg sm m dorous es 849L iorf) Aﬂ
wur de. Eﬁﬁﬁ" . le: 7:&% %&ﬁ? 51_ ﬁz& im
durch e| ne eYele) ,:a ath i H:B&gr,ra q&w il E‘ﬁ‘-n' ghen
in Forgn ei %ﬁstrus sm&%a ind 5&1 S P A ol

bef i nd | CheBro/ds %m%ﬁ loNéhidNShe oWP MB sy Shdund dr BAid sified emdaﬁﬁaﬁdae in

dem Subst r gi, @U’gahttgmngmrggp@g'oe],Menge der Zi nkoxyver bi ndun Ti/Zn) =
9,9/0,1 bis 5/5 und die Zinkoxyverbindung durch Neutralisieren einer

Zi nkver bradmagspiicheci ner wasser| 6sli chen Verbi ndung ei nes Al kali- oder
Erdal kkal i netal | s gebil det wurde. 50 4. Deodorant, unfassend

Ti t anoxi di ebdoddran®) umtasband Mitarioxkidtsilcheni ih Foem bioesr wilcentirhigbm Mitanoxitsulisats atitseiner t
dar auf bef idachui bdfiedlictién rdideoyverkindingsi wobei | dasrdloiverbilipis réhsangtenangevanbia i dendaSubstrat
Mol ver hal t ranthal@sera TiZneviapge dev ZinkoxsheanbirBuingsdihaTi/Zeint 190 1P Wd die Zinkomyyerbie r
Zi nkoxyver dungiduieh Negtralisiergi gigan Finkvebindunp nhii einepwassaerkislichrns/eindyngreines Alkalinpder
Zn- Merfge deﬁfdﬂiawiygﬁklﬂ‘ww%g/ Si - Menge der Silizi unoxyver bi ndung (d. h.

Zn/Si) 9/1 bis 55 1/9,9 betragen 5. Finger ftr Schadstoffe mt der
Fahi gkei & zFéngez&r Sefad mitier Eihjgkeitifarserrung or °’@F§*F5'°’E)Pf5?‘bq{’§t pioiafalytischo
Reakt i on, a“’??'lda ’65{‘1" PEH'“P'I: e Form pines  tofichan 9?“ T'PB‘H‘IQﬁ'be‘F ria"‘e|r

Ti t anoxi dSLﬂ? ng, wobel as Molverh tms %@

Und S|4f| ZI SI er Im%er nau g\\éemer /I\fggs I’ en egggq%g ol
Substrat e el c? imKoXyVer 5/0 1
bis 5/5 un n| s Zn- Menge der Zi nkoxyverb| ndung/ S| - I\/Enge
der Siligl ltsgaafaé.%%h' P' étdz P Zer€tunl Livetedneflier Gdselduron bileSinbBieRtische Roak-
Deodorant- ik Whterba ﬁg%ﬁtﬂu&iﬂ i %ernugésawsw&ahﬁm.gwﬁ JGabshas Rit Gl el Ne

phot okat al Vefirkfidhen PRRIgvelbin@iihg, WoHoPEss MbilerhkiinRNEOSakinBge e A1 dérh SEISraN RIhARS
t ei | chenf orggingmizn-Mehgd &b | Zhkeupserbindfusy [@Iht THEEMS 215,008 THis8lb lund 88 SinkéilyMssinddng UNnd
Si |1 zi unoXxydurh NeIFAREIGEH em&»omtverd.a&nw.waﬁéaa»amﬂ&sn@eﬁ MStbinaHgCeiid AlKAli-0&ist
Erdalkalimetalls gebildet wurde.
50
4, Deodorant, umfassend Titanoxidteilchen in Form eines teilchenférmigen Titanoxidsubstrats mit darauf
befindlichen Zinkoxy- und Siliziumoxyverbindungen, wobei das Molverhiltnis Gesamtmenge an in dem
Substrat enthaltenem Ti/Zn-Menge der Zinkoxyverbindung (d.h. Ti/Zn) 9,9/0,1 bis 5/5 und das Molver-
héltnis Zn-Menge der Zinkoxyverbindung/Si-Menge der Siliziumoxyverbindung (d.h. Zn/Si) 9/1 bis
] 0,1/9,9 betragen.

8. Fénger flir Schadstoffe mit der Féhigkeit zur Zersetzung von Schadstoffen durch eine photokatalytische
Reaktion, umfassend Titanoxidteilchen in Form eines teilchenfSrmigen Titanoxidsubstrats mit darauf
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Substrat enthaltenem Ti/Zn-Menge der Zi nkoxyverbi ndung (d.h. Ti/Zn 9/ 0,
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bis 5/5 und das Ml ver- 10 hal t nis Zn- Menge der I‘m m““u3 “U“J
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