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AA X-ray diffraction crystal type analysis. these results clearly show
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(57) Abstract: The purpose of the present invention is to
provide a solid photocatalytic material formed from a solid
material (not having a carrier) constituted only of titanium
dioxide having a photocatalytic function, a method for man-
ufacturing the same, and a water treatment device. Provided
are a solid photocatalytic material, a method for manufactur-
ing the same, and a device, said solid photocatalytic material
being formed from a solid material that is constituted only
of titanium dioxide that does not include rutile type crystals
and comprises anatase type crystals (may include Brookite
type crystals), and salislying each numerical value [or i) -
vi) in the following: i) pore distribution ot 5 - 15 nm, ii)
specific surface area of 70 - 110 m?g, iii) true density of
3.90 = 1.0 g/em?, iv) bulk specific gravity of 1.3 - 1.6, v)
Vickers harness of 600 - 800 Hv, and vi) crystal grain size
of 10 - 25 nm. With the present invention, it is possible to
provide a new type of solid photocatalytic material consti-
tuted only of titanium dioxidc that compriscs anatasc typc
crystals that are identical from the outer shell to the inner
core of the solid material without the necessity for adding a
carrier.

6N EBEHN:
fREA)



WO 2017/122823 A1 |0 00000 OO 0

‘e X QiR

| &

rob/.._.q%Tnm _ 7T._.__“_///
FOI_}/// snn._._@
SNE2EHE
~tu_j
ahnosirs
LAE._MM\/ NS
g SO EDS
o et
mz o i
agHowpo
SHhe T @iy
RN B
wmﬂm@%mw
h%%nt.mm
10 R S £
O AT
%o®~vsmw
UéUmiZ%@
DR S
gmp Elmly
R
Nuln NG S
hf._.__afﬂﬂ g.z_lﬂlllszz/
= HO*L =
S IR
st

I E\U + ~m
9% ™0 ~#1
RS -0 > KR
e, M

BOR  HoRLH
BN D ik oo fll S fiK
# .26 1w
RENE-0oDud
SN - ORIhIY
H&MEE e 6&&&
BRES LRE&
AR SREH D wotRd) | K
K ET O\ RS



WO 2017/122823 1 PCT/JP2017/001141

B M &

FHIPADOLM :

HAIEMEEE I 52 BEF I VDRI YEBRINALBEBEYL S LB E

T, Z OREFER VOIS
Fr i o EF

[0001] A, HAMBEEEAET 2 BIEFY DI LY BRI N-ERY
D% ERSMEM &, T ORESERCUEBEBICET 25D THY,
BICEL <13, ARBIE. SAMRICHE LT, K- B854 OBIESRbICH
T B DHMIEALBEE B T2 ML F I v OHICL YRS NERY (
HEEELRW) HOAZERLMEM. T ORESERCHKER L AE
IS & BKMIBEBICEET 2D TH D, ARBOEMALMEMIE. HFIC. R
BREEASO, KA A S OKICEET DiEC BT, &E
RHEER - S AT AT, TNOHOKENMBIC L ZHEEREFE L THLL
LT, MENEELQL., REQEEKERER L, BHIYZ I ET8EE
THFRMEIRMTZ2EDE LTHBATH S,
B

[0002]  fiE3f. &4 - AIRNA E OFEMILIRIRETIC & Y BIEE R 2 7 9 Jofikigid
L BlRIE. BEEMEERET 2AKE MY, BEANET DHEMED
KPISBEITAA LR ERIEEME DR - BRET 2 FKMBAEE LTHELF
AIXhTW?, £, YEeiEid, SMEORICERERMEA LmEs
P, BHSAPABELREDFENEBCHEMBEREES LTHIERAINTWS

[0003] i3k, Z&iafffie LT, BlAIE. BFEXEm1ICIE. S U ASLDOS NS
FIALT. BV AFLORBE ToBILF Y aEFIELS Y ARk s
T5 & THMEEROBMEETEEICT 2 HAMEEFS U A5 HRE
ThTW3, LAL., COEOAEEERS Y ALV, SETORAIRE
A<, REOKPTORAIR. > ABEEAKICERL TEL A>TLE



WO 2017/122823 2 PCT/JP2017/001141

[0004]

[0005]

[0006]

[0007]

SEWSEENH DD, KPFERICODWTIF, ERETIEFMABAT I &I
TEETH DA, MAMLE, ZFBIIESTH B,

Fro, O TRME LT, FIAIE, BFEF@ 213, AR E—X%18E
IS, TORMICTBMIEF I v aEEE L TRIET 2 2 & THRAMES BEE(L
L7=XiE SRR EAEHINTWS, LML, COROMMESEEREIZ. K
REROBE. BERTOMATIE. RIEERBDLD., REEXET HEFNA
IKIAEETHY ., T REAKRTOFRA T, AAMEZREENE WICE
NH->THBEELTLED 2D, WINEHEEFAICIFHLEBRL,

Fe. tMOETHEATE LT, B2, FEFCEk 3 I1ICiE. RO ZBtF 4
v EEMEFR LT BBRA. SWIE Ry ME LD YLARIEE R A,
RSA0)—=V THROWRIBICFBINSHDEH I TWS, LHL,
COBOAMBHIZIE, WROZBRIEFHI VEENTEHTEMELESD
THDIENDL, TOWEY, NIKEBEICRENHY. AEBERLOET
ZEFNABICHLEDI LD LDRBEDCEE Y., MMIEAEOLDOEEZORED
RECER>TWS,

Fro. MO ITRME LT BRI, REFXER4 1S3, ZBbF 49 Dk
HIC) VEBALY D LERETHI G EGHME %2 ZEAKEME LTAHAV
B1-ODLEEBEEMBOREEREANEHINTWS, LHrL, ZOEDIEF
AETZEEMENE, MZBEFIVEROAMLYBRIN BRI S
7B AFEPOBERHAEM & X, TOBENKEMICELRLZEDOTHY. 5
I, KBE - BRFBEDO LD AARICHT 2 LTIEREGS D TIEAL,

Fro. OEITEME LT, BIZIE. FFEFXE 5 IS, ERBEAH S A
EQHRFIERSAENIEZ L TS N2 ERHMMEFEEEIC. L%
BEXBER L THEIND B LML RBEHINTWS, LHL. TOEDHE
KEET BHMIE. HTBREFIVOALIYBRIN-ERY,SAD
AFBPEOBERAEMEM & IE. TOBENAZTKERSZHEDTHY. LHrd.
B FIURROSAEEIR. ARARR EFHRICASAWE ERBM S L
NIDEDTHY., AFEREOERAEMBEMDIRFRE L TWD LD RENTK



WO 2017/122823 3 PCT/JP2017/001141

[0008]

[0009]

[0010]

il - EREIEMREEE Bl L 2R S & IEa Y B0,
SoiTH AT STk
ESEAB
REFXEA (R FE1 1 -13801 752 MEL)ATIVELTZED
BHERE] HEEA - TERMRR. FIRIEMRN2T
YEFTER2 BRI 2 001 —04 6 8 835N ER Mehtlics2ETE U N
FIERFEAES L OTOREAZE] HREA  IRITEMRA
RrEFCER3 : 2002 —-2827 04 SR BRILF 4 v ERFCAES )
ATV LI CZORIERZE] HREAN  FIRTA 5 v I A=t
FrEFSCHRA  F5ET5E 2, 883, 7615 IMESMEREAI  HEA: I
ffibef.  (BR) SANEEAZRRR
FREFCHRE : 12001 —-347 25 85 IEENEBHFEE TIICAWL
IEBRNVIBEES IV INZRAWEESEEE] HBRA - Y/ K&
YEEFCERG BRI 2 003 — 823 9 35 %M%M HEEA : MITITEUE
ANEER TS IR
YEEF AT ERFEESEI 1714315 ITd%{b#] HEA : RS
HE—ILY—H—EZR
FHEIA DO E
FRIANBARLL D &9 2RE

—fRIC. ZBIEF I I FREDFE. MAORRERTHRSEINTWS, L
MU, HEAESLES ZICIE, MEDEFETIHERTET. N1y (HE
) ICLBEERY. HEICEFLTERELT AL, mAobhd/NAvE (
FEED CHREICEELETDZIENMNETHD, LHL. BEbINME
Wi, N v (EEFD PIEAENTMY LY. ZBIbF S v OFChEM
BEA T OICRIELEINAWVWEWVWOBELDH D,

Fle. VILTIVEREILIYEEREE L TERINZZEBEF & ViE. &
DWELQYMIR - BRIRGEDHEAFICHFINTHWLO NS 28, ELEMIC,

;:!.!l



WO 2017/122823 4 PCT/JP2017/001141

[0011]

[0012]

[0013]

FTONEESE L TOBAERLITEVWEWVWL S, LAL., BIETHDILHIC, X%
SEIESABEWIEBND D REIKQE TIE, BREASRBELAVYERLAEY TSI
EICEYIENRT, ZOBBEMNBERLTLED. EWHHEENHY. T E
ERTIE, EIERET L OB RIEI QWO BIERICEERT, Jfd
FEOMNEBICSWT, BWEEINTREDD. EWHBENH S,

FITC, HBEMOBICEWVWTE. VILTFEREICLYEESE LTHERS
NZBIbF & VICL D@D EERIEES. BEERICLYEEEINE
MIREESMOSEDZEBRIEF Y VICLZEERABFICEE L. DOEEISEV
IKEh®H> THRBE T, FRICEIYIENTE., TOMWBEMEKRD 2 &'
W &V, INSDOHEBOFEDRFBEFNEL LT LWS 1 TOJ AR
DOREIBMBBEINTE L, TOLIRRROB T, REPEIHER
HEBEAERDZERT. UTORBEORMMFERARBIDZIEICELY., H
RO EICH T2 LROFEEZEMICHARLIED I EZRE L. AREHALT
RYDICES T,

AFR I, AAEMEEEE TS5 ZBIELF I >V DHICL Y BRI B
JEEEBH LRV AER2FHLWY A TOEMLAEME . TORBEHE
RUBKERAMBEMIC L ZKNBEELIRTTIEEBNETEEDTH
Bo

Fre. AFERPIF. LEBEEIOABISABTE TR TR CERED SEMRS
h. LFIBEREESYS. 7H9—ERER (FLyhq VNIREESSE
NTWTELWL) OZBIEFHY DV DAICKYBKI NZERYHN S L5 ERH
HEEM TH>T, LLTFD (i) ~ (vi) ;

(i) AR (R7HAX) 2~28nm,

(i i) tbxREENA70~110m2"g.

(i1 1) EBMEMN3. 90x1. O0g. cms3,

(i v) BtbEMN1. 3~1. 6,

(v) EvH—RABEEMNG600~800H v,

(v i) BRAZENA10~25nm,



WO 2017/122823 5 PCT/JP2017/001141

[0014]

DOHE%E /- TER LSS, TORERZFIRBTIZIIEEBNET D

HEDTH D,

LEERBEERRT DO DAKRFERIE., ULTORMHUFENSERIND,

(1) NERBEHEEAE T D BIETF Y DAL YBRINA-ERY Bk
HRLBW) DORZERAMEMTH > T,

WFINEREREEET. 7H9—CE8ER (TILy v FEEENEEZN
TWTHLW) OZBILF I DALY RBRIN. LITFD (i) ~ (vi
)

(i) AR (R7H414X) N2~28nm,

(i i) tbREEHN70~110mz2 g,

(i i 1) EBMEMN3. 90£1,. 0g . cm3,

(i v) StkEM»1. 3~1. 6,

(v) EvH—RBEEHNG600~800H v,

(v i) BRAEHMN,AT1T0~25nm,
DEFEETET & E2RFHE T 2ERAHAMBEM,

(2) LEEEMOABRDPOLORSETTCE2CEALT7FHFY —E8ESR (TILyh

AERENASENTVWTHELWL) OZBIEFI VDOAILUYBRINLZE
Eh sz, gigd (1) ICEEEHOBER S CERIEM,

(3) M ICwd 25N EA, 0. 8mJ . cm2s e c DEMETRERIL
HBEIC. BB -BET. PEMLTFERDS. JISR1701—288%E
ICEY, 5. Oumo | /hULDMERETE ZHMETMEEAET S, Al

(1) XiE (2) ([CEEEOERAEEM,

(4) Z2FRWEICLSZBETERERAENS, 11 0m2 gDttFXEEZRET
%, BIEE (1) A5 (3) OWTFNNICEEEHDOBER M,

(5) VILFIEKICESTWTHEE LAZEREFY > I04 FILTILDEGRIC

. BRERSORERM ERM. BELT. SMEORS ) —%ZHEL. K

WT, COEMMERSY) —DKD%E, EE20~6 0 COFAEAITTHREL
T, BETFNVEREL. SONLBRES I Z. SEES500~65 0 CTHRK



WO 2017/122823 6 PCT/JP2017/001141

[0015]

FTEHIEICLY, MENDL—JROBERYERART 22 &, LEBEHETR
PDORFEHRIE LT, EER. O—2, IRV EZJLTFZILO—ILHS
BIREINZ 70y VERBREMERB WD &, 2R HE T 2ERLAEMD
g K

(6) BETILE, BERT DI EICLY,. IRIRKGWVWLAERD T L —7¥KOD
B iRE T 5. Bisc (5) ICEBEOBEFIMEM ORERE,

(7)) Z2L—2ROEFY%=. BKTHSE. 82EL. RWT. IhEaHkL
THEZEZ T, RIRBWVWILAREFRO 7 L — il %#EA%d 5. gisc (6
) (CEEEOER AR DBLE S A,

(8) HIEE (1) A5 (4) OVWTFhMNICEHOBEFAMBEIM & XTI RILF
—ZRAWTKDEFUIBE RS /D DKUNIBEETH > T,

B AHEMTHDHMEY ) vy ROL—9 (ZL—UfE) 2EEKRE
LCFIEDHEECHRELAASREELBEINICEKE LA 150K E, HIC
FREHDIIC, WHICEHE L TADIERBEREE. COHTRAEICERARR
FHAEBELTHSZAENICKREINHAMEAEIE2FHE. WABKE
RISy 7&. WIBEKEZFRT 597 & HUBKEZRIGERHER
BE4XRALCHAEDCRKEE CREKT DRy TEa2BT2 &5/ &5
KAIBREE
(9) HSRAEDERNZE (mmo) A, ¢8~15THhH3. miid (8) ICE
BMOEE
(10) BKEEADAN. 50mlI min~5L " minT#h3. gl (8)
ICEEBDEE
(11) HSRBICHT2NMEV) Yy RIL—VDEEKRE L TOFRIESR
A, FER3IOOmMmDEE, EREP8~¢13. 56 (mmeo) T, 10
g~50g#ETH S, Aic (8) ICEBBEDEE.

RIT, ARFEBICDOWTEICFHEMICERAT 5,

CCC. AFEPAOEFNABEMICDOWTERAY 5 &, ARFO B CHUE
Mg, WFILBERESE . 7H9—C8ES (TiLy 4 MEERNS



WO 2017/122823 7 PCT/JP2017/001141

[0016]

[0017]

[0018]

[0019]

FNTWVWTE L) OZBIEFI VDAL UBRIND BRI S L5 E
AEM TH > T, AR (R7PHFAX) B2~28 nm, LLRETEH7
O~110m2 /g, EEEMN3. 90%x1. Og cm3 FLLEH1. 3
~1. 6, EvyH—AFEHNABG600~800H v, ERBREMN10~25n
m. DORHBUE%E 7= T BERAMEMICHKRDIEDTH S,
AFPOBERAAEM I, —MIC, S TRAWLND THBE] Ro%H
B9, EERAMEMEEBRT 2ERMOABRNSRNEETLTH UEE
SERIND ZEBEFY UAMEMTHY ., LFIBERESET. 74
—Ei8ER (FIby A MEIEESEENTUVWTELIWN) OAICKYBRS
N2EWMH 55 BERNMEMTH S, AFEAOBER I ALEMIZ. tbRE
M70~110m2/ /g&WVWOBWLEKRAREET DI & TIHREKEICENT
Y, F EvH—IXEFEHN600~800HVT, 5EETHY. HHE
IKBNH > TEHEENBVEMAMEE T2V EHEET 5,
AFBDEFSCAREM O FCFREFEMEICDOWTERAT 2 &, BIZIE. D7
VT ROREEEAND /2010, AFBAOBERLMEM (7L —7flE ; v
Dy RTL—=2) ICLBT7ITERSETAN (J IS R1701 -2
BRIEICK D) H1ToBED. 7EMZITERECOLEEDELAZR 1 IC
T, RICRLEEERXD, Qa=RaXxX [A0] XfX1. 016X60
S (100X22, 4) [THWT,

Xh, Qald,. ROZREHE (umo | S h) |

Rald,. 7 b7ILTE RBRER (%) .

[AO] 1. EAHREE.

fid. AXRE (=1L min) ., ZFhThRT,

FEREABEXICLDFHEORER. AFEOERIMEM (7L — 7 iRE) (1
L7 NT7ILTERBREEIE. 7. 55umo | S hTHot=h., ZOH
(Bld, HAE THAORMELED L 4EOBWVELER”R>TWVWDE I EER
ERS

RIC. SEMERICE B, ARBOBERCEMEMZEBNRT 2 _BI1ILF45



WO 2017/122823 8 PCT/JP2017/001141

[0020]

[0021]

[0022]

[0023]

RO TFROANERRERK 21T, BHid. BIROEHEAESTELTWS
BaysHBDELTH, TORELY., HERARIF. O. 5umX1,/20=2
SEnme&FABND, T/, AFMEFREDIEHEEICE D, AFEBOBERHN
M A R T 2 ZBEF I RO TROAERREZK3ICRT. <O
R&LY, BRAZRIE. 200nmX1,/20=10nm&HEAIND,

RIS, BRREFICKL S, ZFEHAOBEFAMEM OLLREEDORUERR %K
44ICRY, BRRICBEWT, BETHFRAFEIF. Bel sorp—max (Mi
crotracbel | &) ICLYRMELELEHEDTHD, £/, AFEHED
EfcaniEs (7L —UfBil) ONRERERT, T AFEBOER M
MO XIROFIC L 2BREOPFBEREEEGICTRT, ChHDEELY. &
FHEADO B YL EM N HEN I 5 ~98%D 7+ 4 —ERBERDOAICL Y IE
ARINEBEEMHI L5 EHEEEICIBRETE S, TR, 7H4—E8
EROMIC, Iy A4 FEIREENSEFINTUVWTE LWL,

ARFEH D BE RS SCHREA O S SEMEIC DWW TIE, YRS 9 2 IH MR
($EA48) &, BIZIE BBEO. 8mJ.cm2 secDBRETEHNLAE
HIZ. BB -BEIT. AR PEMPILTERAS JIS R1701—
2RBEICLY. 5. Oumo | S hAEDMEERETE S &V D SAREEN
=HLTWS,

RIS, RFEBROERHAVEM OELE T EOERNNRRIBICDOWTEHRAT 5
o T AEPOBEMAMEMDEERETIE. —MREQVILFTIVEICED
KFERICEY, ZBEFHS200 5LV IV ERET DD, 2 0FE.
INETIMET DETKDERREIETHRMAT ST TIE. ZBEFH >0
O4 FILSETIVIEEREE . ZBIEF4 v EEMERERDZEITTH S,

AFBPEIX. SEARZEDODIERT. COZEEF4>I04 5 ILDE
VIL D LK EBERR S BB IILAEES L TWCBR T, ZBtbFSH >
RN L Y BBRGESREETRT 2 ICIE. BRERDZEERMOEELTA
RTHY. T TIT. BERZBICIIEE L CHR Y 2 6HBER S OMRFEHRM ==
BIEZIEPBENTHDEORNRERE L. Tab5, COBRERS



WO 2017/122823 9 PCT/JP2017/001141

[0024]

[0025]

[0026]

DO OEHE LT, HBEHEARMEZ, —BEF5 304 FIL9E
VLIS, B CBRELAEBRBYVILOREBEEZRDEVWE D IS, TORIRED
NI KEDBEMEABWYE. FlZ . Fk. ELrO0—2X, RYE=
WA=V EERIND 70y VEHRBREMDINENTHD EDINR %
foo RFEPTIH, BREBELTC7OVIEBRTI2PWEES 7Oy VBRI
EMEMTEDIEET S,

INSDOBEMERSORFEAMAZEIRT 5& T, ZBEeF4 o044
WA INCEDBMEDRS ) — 2K L. IhZziE L TWOGARRT,
ZEMEDORZ ) —HOKEG> TEORBICZBIbF S ViR EDY D
WTRSEAIAEEEBEEER L TW Z&ET, BRELERBEES TS
BRIbF & oREAS T, BRRODESLLEAET 52 & T, BRICHEE
BEEEKR L TERER 2B OHENELNDI I EMNHBLE (728
) o TNEBKT DE. MELDIERBERSIREL T, BEDE L TER
ERATHDIZBRIEF IV DOBEFRERDIIENTED (K8BR)

RIT, AFPBOBERLMEMORIE T Ot XOERDERKIC D WTERDN
ICERERT % & AFBBOBEMAMEMOEERRICS W TIE. £, —BH
BMYIWTIVGEICEDWTC, ZBEFH4 > I014 YL 9RERAET 5, D
e, BIZIE, FHAYAaY TaORFY RARKRE, #AKPICET. BAELLER
REBGEOBTOML. BHELT. ZBbFS 04 5 ILOBIRE R
®HT D,

MWT, BonAZBEFSI IO FILOBIRIC. BERHEE LT, 5
ZIE, BB L TERT 2ARER2OFEMRY. ZIO—X, RUEZILT
WaA—iaEnrny VEREEMZRM. JBRELT. SHEDORZY) —%
AET D, TDIFE. BERME LTIE. FREZEBEeFs 04 FILDE
BH EEEEfER T ) — S REFEOEMEDORT ) —%ARMTESHEDTH
Nk <. EBEBOFEMERP. 20—, RYUEZILFZILIO—=ILIZRESLT.
ZTNOERAMDEDTHNIE, BRICERTZIENTES, RWT, D
BMERS ) —DKN%E, BE20~607T, XX, BEE20~50TCO



WO 2017/122823 10 PCT/JP2017/001141

[0027]

[0028]

[0029]

FEKITTRELT, Al BEEEESILAEOEESIVERARET S,

RIS, TOEEEBESNGEDEBS IV EZ, FIZIE. 6 00TCTI1HRER
Y B, TNICE>T. AHBRET, AXINIFIIFLTIL—IROF
RBOBEMMEZRET D, RWT. B8oNMET7L—0ROEREBOEFM . I
ZIE., 80~100COEKTHSE. ZRLT. JL—JMEARAAL,
NEDFRLT, FEEEEZRDZIEICELY., ERLULAHEST E L TOER
HEEM AR T 5, LREIRICKVISONIERNAMEMIE. TOREN
 IRIRBWLAREFRTHY., MENIS~98%DT7 4 —tvREFBZO_
CF & DOHIMNSERINDIERADISADEVIEHEET Z, OFE
. f@gee LT, 7HA4—EEBEROMIC. TIby ha4 MEEENSEENTWL
TH LU,

RIS, AFBOBEMMEMOERMEICDOWTEHRET 2, AFRBOLRD
B s (T L —ofilE; V) vy RTIL—2) OBET—9HSBELH
REDIC, AFBOBERAAMEM X, HIZIE. BARICKES LT, K- EX
REDRIESEICHT Z27-DOFLRILONMEREEET S, O EMDS
C HEOLAEMBEEAFIA LT —RICHAERGRE L TRAMXIFFEAKDE
FEONMEBES DA OEFAHMEME U TAKERT 5 ENARETH S,

Fle. AFEPBOBERAHEMIE. DO BT S > RACEE IR ER
IERASN L _BAEFI URIAMBEELEFT I 52O0EGEFEAT Y
EMNEVT END, TORERRZRPEETORRGWV LEEY T LD, B
BFEONMEELEER LT, BETHIEVINAEET D, Lirs., AFEBFO
B CEREMIE. P —EERER (TiILy hA4 FEEEISZFTFNTWVWTH
W) OZEIEFIVOADOEBRINDIERME LT, ENtMAEEZE
T2 EDH. KPFTOFMA, HIL. REOKFPTOFNATE., RENICHE
A3 ENAEETHY. [IBTORAIRBELY., FIC. KPEATHLE
EINDZIEERCHREIRTORBNETRETHY. D, KOFLANIBIZHER
LBOBERMEMEBE L, BRATIIEINETETHD VWD FEAE
59 %,



WO 2017/122823 11 PCT/JP2017/001141

[0030]

[0031]

[0032]

D& D FHERD. AFPAOBERAMEM OEENRISAMRESE LT
Bz BREEEGED, BREIKICAWS KA OKICKET S
HIHICHEWT, TNOOKENMEICLZMEFERAEZRBAL THENEL T
. MELSFEE LAV, REVMNKADOKE L THIET DI EETREET S
. BELRKOFERTLEBEST SHOOEARME L TERTH S,

DI DEFELRKDFILL AT LERBET 5 LT AFEBOBERHE
M, AREEBEICHEFEIEZIEY. TOMEPIRETHD I &ML,
HMamaHPEETEOSR. D, DR MABRETEHEINTHY., &WUblF, F
BRELEQSED, RMMTOEES, RIMTOFBICBUMEERETZEWD,
BFONMBICITEWBRIOREERT 5, O &ML, RFEBPIE, FFIC
. HERDRBERCCREMT ORISR D . KEROREN, RELERNAK
DRZDOEEEBMHRT 27200, BELAMBEICLINEEREZFA
LIcBIb AT L%ZBEETDIIEEZAEET 2FEME L TERTH S,
FBADZIR

AFEERICLY. UMTFOLD BIRAETEIND,

(1) NAMEHEEAE T BIEF Y VDAL YBRI NABERY (B
EHLGW) Do HLWYA TOBERAMEMEZRHE T DI ENTED
(2) LECEEMOABZRIORGETILFIEAZEREZSET. £ETCEALTF
4—EARER (FILy B4 MBEENZENTVWTHELW) T2 BT
FYDHCLYERINDERIHI SRDERNMEHERET D EHT
x5,

(3) AEBOBERNAEM CLilEYy Yy ROL—2 ; JL— %) I
L7 RTPILTERBREEIEL. 7. 55umo | S hTHY., Y T
SOREREED 4 4EOBRBWVEEEET 5,

(4) AEBOERNEMEM LAY Yy KoL —2 5 7L —78E) &
CVIWTIEICEDWTHRRE LAAZBEFY a0/ Y ILa8REFRAL T
 RBBRERERET S EAK, BEAVATLAEZAVWT, #iEL. FIA



WO 2017/122823 12 PCT/JP2017/001141

[0033]

TBHIENTES,

(5) AFEBRICEINIE, BERI AT LT, BERRLEEAQED, #RABIKER
N7 EDKICHEKEFET 2HISICHE W T, KEHDRETRE T, Thoo
KEMMBICE ZMEBERICE YR ENIE LT, #HEHSEEL RV, 2424
Rk AR L, RETDIENTES,

(6) KOEICMIBICHER LB OBERMEM %, (BHNLIBLED) &
ERIRET, BRICBEL. BNEAIT I ELTRETH D,

(7) ANEBAOERNEMEMENXIRILF—5FB L TKDOEFLUEBEITD
KAIBEBAZIRBT D ENTE D,

B T oD il &2 7 5 B
[E1]AFBBOBERAAREN LAY Uy RTL—20 ; JL—ofil) Ik
Z7EMNFPILTERSETZIN (JIS R1701—-2REB*EICED) &
ERELZBER, 857N FPILTERECOLRBEDEILLETRYT. RIC
RLULEETERXD., Qa=RaX [A0O] XfX1. 016%X60.7 (100
X22. 4) IZBVWT. R, Qald. KODBZREHE (umo | h) .
Raid. P7ErZITEFRREE (%) . [AO0] k. BEAHRRE., fliF
HARE (=1L min) ., ZFThThrd, LREAENICLDEE
DOFER. 7L — Vi (BRAMEM) ICXD3T7ILTE RREEIF, 7. 6
Bumo | /hTHoh, Thid, HMETEXORMEEED 4 450D
BWEEAER >TWE I E%ERT,
[M2]SEMEBRICL D, ZBEFI VRN FROAERERETT., Hik
HERHEEATRLTWEREO’SH D& LTH, BHRAR: 0. 5umX
1./720=25nmé&EAHINDS,

[K3]IAFMEFEANEMIFEICL D, —BEFI¥ VRN TFROAERRZ R
T, H&Y, BRAFE:200nmX1./20=10nm&HFEAHBRND,
[H4]Z=FRW/EICL D, 7L — Mo RABORMNEHRSA <Y, BET
tbXREEIXZ. Bel sorp—max (Microtracbe | | f#)
L YRIEL 7,



WO 2017/122823 13 PCT/JP2017/001141

[BA5] 7 L — UV MEDHER&ETT,
[B6] XHREHTICL 2 7 L —VEOREEDSMEREZR~T. BHMOBERE
Y, REEAT7T 4 —E8ER (FILby S MEREESNESENTVTHELL
) DIHTIYBRINTWD I EHREICIEMRTE S,
[H7]1=8F & > 204 FILDELV LA SK S %R X & 7287 LA BE
ALTWBRTEMRINS —BILF ¥ UV iEROBRBGEASREEZEAMIC
~LEM%E3RT,
[Bd814AR ; BEKEIDEE I ONER (BRERESDOESHADNERIND) &
. BN BREREDO BT S U OBERONER (BRER DR Z FFALDER
RIND) 27,
[B9]—tF & v iFEOMAR (R7H14X) O9FH%ERT, Belso
rp—max (Microtracbel | ##) ICLYRIELLE, HIIR
FTEOIC, AR (RF7PHA) F, 10nmiEEEREZEL. 2nmbhD
28 nmICEDNDHERnT I ENDHh o7,
[EA10]E e fhig A4 D ALIBHEEEIC D W T D ERRP (BAEBRAYLAE kG
BEERBER) 25R7d. RICRT 7L —7fMEONEBHEEEICDOWVWTORERE
BR&Y, ZL—UfEix. RYRLERICWHA 2 2 &AEAI N,
[BANMIE RS ARIEA IC & B HAEKLIBRERROBER (J IS R170
A4EBREICE D) 2T, Al IAXAFILRIEKRFS K (DMSO) Dy
HEBIEINTELIAYRILEVE (MSA) ORBESE. Gl ; DMSO®
mEETRT,
(B 2] AR K ALIBBESBR CTER L A REE
[BA1316ARE K ALIEMBERBR CHER L LA BREE
[BA14]17 L —I/MEZ3RIETLZIHSRE GEEE

TEM) &R Y,
IEEX) =37,
) DERE (BR) &E&IE

(
(

HEOREFRETRT,
[B116]7 L — 7%z RIETL2HSRE (RIEE) OERR (BR) &l
EB2B0EMRETY,

[BI16]AFBADKNBEBEDHRERTH %



WO 2017/122823 14 PCT/JP2017/001141

[0034]

[0035]

[0036]

[0037]

[0038]

[H17]17EEBDO L AH&ERT,
[BNBIAFRADKUNBEBDEE (£4) 277,
[BL19]IARFEEADKUIBEREDEER (83) =577,
[E20]S A K AL IR RERE B AR T,
FHAZXRMT DD DFRE

RIS, RFEBRICDOWTERANKROEERG %~ L CTEGEMICEHRIAYT 520 &
FEIX. U TOEREANRUCHARAICK > TRALSREI NS E D TIEAL,
Kl 1

FYT. ZBEFIS 00014 LR ERFDHIC. —REGVILTIL
FBICEDWT, Z@BEFH4 204 FIILoBRERAR L, HZaO0445L
SERIE. BlZIE. XAk [=FEREER : VILSILEORE] ICEHEIhTL
DHAEARCLT, UTOFEICLIYAR LA, Thabs, FHIVAYTS
ORFRIOEW%AK3I00g%A, 80CHMAKT, 600 gHICET. B
aLkE REEE1 3 g THWL. ZNEREREL T, BRI n/I0O4
KE% 6 0 0 g 2187,
IHOLTELNEZEBEF4 04 YILDEK6 00 gil. KM &
LT, &K (ZELEFEH) 60g%&RMN. BELT. SMMEORAZY) —%
AHEL, ZEMERS) —DOKS%E, BE20~5 0COFHEITTHREL
T, E60EBESIL 100 g %558k,
CORBREESIE, 600 CTIKARKTSZET, AFBT. K=
TERA R T L —VROBEBOBERM3I 0 gais. —BbF4ra04%
WHBREDEDHNEERMEDIDH. BT L —JROEFM%Z., 8 0~
1 OO CHIRKTHES. FIEL T, ERCAEM (T L —7ME) ZRARL
foo MWT., THEDW LU CHAEDHEICER 22 & T, HMEERRZELT
OERMEM (7L — o) 25ERmeE LTHEE,

O LTS onERAHEM (T L —7fi) OFRREIE. KREIN2~
Emm, EXH0. 56~1. 2mmOIRIRBVLARERTHY., EvH—R
BEMN7O00HvV, ShES|>BIXEENO HOBRWERYTHY ., DMK



WO 2017/122823 15 PCT/JP2017/001141

[0039]

[0040]

[0041]

[0042]

[0043]

. MEHNIS~98UDTFH¥—VvEBRZO_BILFY > THY. 1XiE
RPN T O~20 nmOEEA/EELT. BFRELELEDTHSD &N
X#@EH., RCAFMBRRICKIDIBRBRLYERINL, ZOFE. 7H49—
CEFEROMIC, Ty A NEEENEITND I ENERIN,

BoNBERLMEM L. BRI THY RS, FOBE T hRmEL.
110m2/gThY. MEZBIELFSI P25 (K4Y, ITR=- vV #HH)
CIFIEASTCHBEN. BET CEHEINL,

Refl 2

EREG 1 EERICLT, ZBBEFY 04 5 ILGERELLTO K D ICFHE
B, Tabb, FIUVFT RSV TORFIRISRAEMR3I 00 g%,
8O0TCHIK1T, 600 grICET. BEG L%, BEME13 gTOML. B
WLT, kI /a04 R#KE6 00 g =&,

ZHOLTCELNEZZEEFY 04 YILOEERS 00 gil. R &
LT, &R (ZEEEHR) 6094, BELT. SO Z ) —%
FAEL. MR ) —DOKS%E, BE20~50CHFHAKFTRELT
. =BOEETILT 00 g&xEFk.

COREEBETIE, 600CTIRKERKI ZSI&T, ALHEBET, KX
TWRRABT L — VRO EERERM (DL —0#ME) 30 ghEonik,
“EMEFHOA0CMFILIBETDEOLEEBED LD, BohiTL—0 %,
80~100CHEKTHS. #ELT., JL—UfiEEERLLE. N
HEOMLT, FMEDHEICEZ 22 & T, HHESLR S L TOBERAEH
(7 L— o) #5mame LTEx,

2O L TEONERMEN (7L — o) OBEIE. KEIAN2~
S5mm. EXHA0. 5~1. 2mmORRBVWLAERTH>T. EvHh—
REENTOOHV, SAZEF SBEEENIHOEBEWERATHY . TOH
ik, MEAISE~98%DT7F vy —EREZOBILFYTHY. 1R
ERAENTO0O~20 nmOBEEMNMEEL T, BRIELAEEDTHD &N
« X#REHR. RCAFMBERICLDPERI VR I N, ZDHEE. 7%



WO 2017/122823 16 PCT/JP2017/001141

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

TERBEROMIC. Ty a1 MEERENEEND I ENBEREIN,
BonBRAMEM (7L — 7)) . BEgTHY ahS, TOB
ETHFRERTIF. 110m2 gThHY., MEZEILFH¥ P25 (K1Y,
ITRZw I#E) SIFERE (BSORBEEEET D) THDI &P, B
ETCBREINT,
Ehefl 3

EREFI1 EEERICL T, ZBIEFY VBRIV ILELTOL D ICARL
oo B, FHIVIRFURIOERAKRE500g%. 80TCHHEIKT,
800 gHICET. BE LA BEE18gTHRML. IRELT, BHIN
72204 R#E8 00 g &8/,
ZHOLTHELNAZREF >0/ ¥ ILDBIKRS8 00 glil. BKIERM &
LT, ATELO—XR TE4S5SXTG101] (BRI AHIILE) 80g
ZAHRM. RELT. SWMMEDORZ ) —%ZHEEL. Z=aMEXZ ) —DKS %
.BE20~50CHEHAKFTHRELT. BEOEBESIL1 50 g%xiG7,
COBREEESINE, 600 CTIRKERKT S ET. LABT. K=
TFFRRQRT L —VIROFREDEFMDE O g EbNi, ZEbF4 >0
1A FIEEDEDIEBIEDLOH, Fo5NIL—Y%, 80~100TCO
SRAK TS, 2R LT BERAMEM (DL —Ufil) 2=l LcE. ch
ESHBRLT, FAIEDHEICEZ S & T, HMESR S L TOERIAREM
(ZL—ofi) PEMmE LTELN,
Eiwh 4

EREFI1T EEFRICLT. ZBIEFI VBRIV ILEZLUTOL D ICFAREL
oo TRDOE, FAIVAYTAORFIRIERAKL00g%, 80COH
K1, 700gRISiET. BELKLE. 1HEKEELFN)DL32gTh
L. BRsL T, RSN 7/-304 RKi&7 00 g %515k,
IOLTELNEEZEEF4 04 508K 7 00 gic. A&

CRUEZLTILO—L (FAEHER) 75 gZRm. BEL T, =i

HOZRS) —%RE L. BHERS) —DKS%E, BE20~50CHFHK



WO 2017/122823 17 PCT/JP2017/001141

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

TThREL. BBOEESILT1 60 g &8k,

COBEEEBESINEZ, 600 CTIRKERKT S LT, LBET. K=
TEFRART L —IIROFREDOERM 4 0 gt BELN, ZBEF4 >0
A FIVREDS DHEEEHED =0, o7l —2o%, 80~100CH
KT, BZBELT, 7L —UMBAESER LK. ChEDR LT, FRED
FEICEZ DI &T, HAMERRE L COBRRLMES (7L —0fiE) »
SERmE L TELNL.

RIS, HBRONICEDWTAFBAZEAHMICERAT %,

(&85 ]

(1) PEbPILTERZETR b

B Sthhitd (Y Yy KoL —2 ; JL—ofl) #EVWT, 7t
RZILTERSETZAN (J IS R1701—-2RBRICLD) #F=EmLT
. FERNPILTE RECOEEDOEIL AR,

112, Z0ORREEZRT, RICRLAESERD, Qa=RaXxX [A0] X
fX1. 016X60./7(100X22. 4) ILBVWT. Qald, kDB~
EHE (umo | h) . Rald. FEr7ILFTE RBRESR (%) . [AO
1. EAFTREBE., fiId. AZXRE (=1L  mMin) [ ZFTNhETNRT

FEREERICLZAEORR. 7L —IMEICLZ2 7 MT7ILTE RERE
213, 7. 55umo | /hTHhor, ZOREIE. KEMETESORIME
HEEDLAEOFVWEEEF >TVWD I EETT,

(2) SEMERRICK 2 THIbF ¥ ViaRNEBONE

TL—UMEEENRT 2 Bt TF Y VIERONTEE S EMEBRICK YR
Nz, K212, TOER%EZTRT, HiE. BIRERAEDN+2 TIEAWERD D H
2L TH. HLY, BHRARIE. O, 5umX1./20=25nm&HEH
Bhs.

(3) AFMEFENIEMEEICEK 52 ZB{bF 4 ViERATROBAIE

TL—UMBEEENRT 5 _RBILFY UIBRONFR%EAF MERERFE DR



WO 2017/122823 18 PCT/JP2017/001141

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

BMICE YA, M3IC, ZOERZTRY. MLV, E&REE. 200n
mX1,/20=10nmé&EGEIFIND,

(4) BEWEICLDBE THhEREEDRE

TL—UMIEZEBKT 2 _BILFI U REEDOBE THREBEZEZRREE
KU, TOKRIC. BETHZFREMEF. Bel sorp—max (M
icrotracbel |#&) ZAVWCUELE. BH4IC. TOERET
4., BETLEREEE. 110m2 gsEiRINS,

(6) ZL—VfiEDHNER

TJL—UMEOTEERNE L, M5, JL—VMEOAERERT., K
Y, TL—oaiEIE, KEXA2~5Emm, EXA, 0. 5~1. 2mm
DOHRRBEW LA EFRDOABREOHI N THD Z EHNBERIND,

(6) XHIREIFTIC & BHERE DD

TL—UMBAEMKT 2 BIEFY ViEROEREE XIROITICTEL Y 91
L7z, MBI, ZOBERERT. LY., JL—oflEE (PSF—-01) A

. MEO95~98%D7 S —EHRER (FILy hAM hEBERNASTEND)
DZFILF & DHTERINTWD CENEREICEREINS,

(7) BBETILOBRETE. BEEERDHNER

JL—IUMEEEET HBET. —BAEFIUVERNLYBERGESIRE
HHRT DIoODKRERZDEHE T XV MR, RS L TGARE L &t
A3 1) —DKDERRE LEBRRIOEB 7L OHNEE., ChaBm L&D
BRETAY MDREL THRBL 2R OABRERANT,

K8I. ZD#HRETT., B, Lk, BRI (AEIT AV NOE LM
=BT D) OMNERERL. A3, BHKE (BREITA Y MDPRIAZET
%) ODAEBRERT,

(8) fifLR (R7H4 X) DRIE

TL— VB EERT 2 _BLF Y U IBEROMABRERR . TODERIC,
Belsorp—max (Microtracbel | &) BT, #

X2 (BIJHR7HAX) ZRIEL, HOIC. TORRETRT.. ALY,



WO 2017/122823 19 PCT/JP2017/001141

[0062]

[0063]

[0064]

[0065]

AR (R7HA4X) 1F. 10OnmiEEERZEL. 2nmA528 nm®D
EHEICHHT DT ENRINL,

(9) 7L —VfEDIBHEEEIZ DWW T OIEIREER

TL—UMEARYRLUERLIESONMEREEDOTIEE R, TOD
BRIC. BELEFT100X100mmOEHEICEEED/Z I L —VIEICT A F
WRILFEFT K (DMSO) KBEREZEEREL, HO. AOTOHODMS ORE
. ZRU'DM S ODHAERIL I N TETEA YV RILFVEE (MSA) DR
Ex, AROOX NS 7IC&YMRE, BIELE, B1 0IC, RERZERIC
AWHHEHERASCMERIEEE CGeMEY) 749 —) & KRIZBITDH
iR (8BFAE) DK YRLICKZE (1 X10-3mo | /L) ORIG
HE., TAabb, EEEsENE LT TOREAER IO Ay20O0% T
SICEYRIELARR (140E) 2R,

BUCHWT, EREHIZ. ZERRSE: 500mL (Sampling
bottol 500mL) | BEEEE : 1 X10-3mo | L., 844
ME: 2. OmW. cm2, [FRMEE: 24 g./50 c miREeE,. MEER
BiRALy PR (BEFEE) & WE12mm, t=1mm) 500mm
EEBRARE: 50mL min, &LKk, EICRLABERRBICK 2BREE
s, Z2L—0filE (PSF—01) A KATIAFILRILEFD R (
DMSO) 2BbSfEL TWB I &AM IN D, &Y., 7L — Ui
YR LERICA 2 2 &EAFEEI N/,

(1 0) KBt

7L — U fEIC & ZIKALIBRERE & YL A K AL IBREREER (U 1S R17
O4HERZE) ICKYIANRE, 1 1IC. YAFILRILEKEFS K (DMSO)
RUAXAZVRIARFU R (MSA) OEEE2AR7OT NS 7ICLYRE
CHIELAEBRESRT, DA, X FILRILKFT R (DMSO) SR
BBILINTELAIYVRILEVEB (MSA) OBEA*ZMAICRL., DMS
ODBEAEEARMMIITY,

BI1 2, B1 3T, HAREKOLIEMEEEER CTHER L 2HREEDOTEM.






