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RFwCIE T Anatase B TiO:Nb/EAREME RIICEH T 2 U F v 2EEERIG | LEL, &
SALSESG 25 MR AR AR SR & & T 5% 20 O [/ BRI~ & 22 5 72 2 R[S R ICIRR T 5
TEeERHME LT, BA/EFRFNICEE RS L 2RO RKISE, HEAIAHEDL & BEHE
K X ARETEDL SR D TH 3.

51 [pam]) <, BRI, BB O M7 T RIS ETS 2 Bt G &,
AR AR FENC 310 2 )OS TH 5 HESXACEFOC %2 BHE L, S8 5L ROG % B/ A5
H~EHRRT 2 2 L OEENZEH L 29 2T, AWFEOER, HWICOW T L 7.

2 3| OTERBRTE] ci, PHERERC X 2EBEANE, HEENO L) ESEE
iE, V) F v LBUEA G OER TR & U T insitu BURHE X RRFIR T 0 JRE I

TRib L 7=,

55 3 B [WEPTIC 351F % anatase ! TiO:Nb @ U 57 LWt ASIG | T3, anatase 2 TiO»:Nb
7 fF e & U 72 B SR R Pk o AR A, R, ERRACHETTIR o f &
WiEZ, PRI EMRIGE T VICOWTRR L 72, HEiRs L OEEREEZZE 2 5 C
& T, MTERCHMIES R 5 TiOxNb % A4 L, LisPO, EMHE, Li BMEZMEES
3 & CHEEMEERL, VF v APEARICEHERL 2. BEX S nm o v i F v
Y VA FERELOBMBE L CHWEA, KL —F TR téﬁ$%kh@¢% CER Y,
THRBEORMERENLBHMTE 20N LT, WL — P CREABMFFENRRR L L
L7z, Insitu X SREPTH»H 0 57 AH?T@]\ET@#EM‘%LEQ%{EUE?E) & T, LY
Zx v X METIEY F U LA RFOERBEZIR A% ML 3R R 5 2 L 2L 2 ICL
72, U F U LPREUEICZ L v anatase Y TiO,:Nb T i, A ERrCH D ENTY F7 4
Wit AZE B 23K & < Z8fb 3 2 AlReE 2 fafii L 7-. I, BIEERE> S PHIN S EMER
T 2> & NI JT?Aﬁkk;U%%#Lﬁ¢5W@ﬁm%7w%th,E&éﬁ%%
FICA B L 72 anatase Y TiOx:Nb 1%, EEARICX VBRI TEAEZIT TND T &3,
V57 LHFARISREIC 51 2 EMEEEZCIcEEr 52, EEERICI->TEREARZ YTV
Lt AZE#) %R 3 & Aham o T 7z

%453 LS TICk I % anatase B TiOxNb @ U 7 7 LBifd ASG | T, LiTiO2:Nb
BB/ LisPO, R LN SE RS U 72 RF 0 TR IS % Je 8B S AHE & S 2 b2 &
ELZZL 72, 260nm LA T DR % NS % LaSrAlO4(001)FAK 23R L, FEbdil2 & AL 72
HLOER 365 nm D YD anatase Y TiO2:Nb/LisPOs FLANICEE T 2 HEEZR #HEE L /2. 3.0V
EEEFRBHICLIRG 32 LB LERAAE L, FERFREX » REREIHINT 22 L,




ZDHOIEBFHNERELLERBE LTV &5 5, BER/EERTCRTERIGHETS
52 L% E W LT Operando X #RIFIHTHIE 2> &, JEFERFIC Li, TiO:Nb D ff Sl iE 2324
fEL, MERFCAICRES 2 &b, UV F v LHE - WASET L2 & 2L 7=,
—77, NFEBMEMFRO WA O A & 2 BEFHE R, EEsEez b
WZlhb, R FVLBEEUNDORFTERENELC E LR L. AREAHN=X
LB T, BAZEEERERIICERE T % £, LiTiOxNb © 7 7 v b oYV FEMHE
L0 b BMCOLLERMPBII SN, EEZETIERECAEBPEMLI-C L2, X
JHEECHE U 7 mBAIELAZEZJE 2 A L CRmICHEI L, BILRICZEHS T 5 Z & 3d~
7z.

FS5E RG] <, MEoRERIEL .

INEET LI, KimXiE, n BHEE(RFEM anatase B TiOxNb ~d Li'iiffi A % £ 5 HEA
(L2 %, A/ A S 2> © [ A/ AR St~ D FRAR I AR BT L, % o JOGHERE % 1T L 7=, 52
BRERERICEOE, RS TICHE T2 LMo KIS OWTIRELTWwE 2 L2 b, B/
AT IS 313 2 BRI FE R CRLICRET X T % p RREER O BERS pn 4 L 72
DB, E A/ E AR BT 2 BRI R~ T & 2 ATREES IR I 1 5.
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The photo-(de)intercalation process has yet to be completely demonstrated due to side reactions,
such as the decomposition of liquid electrolytes and the elution of electrode materials. In this study,
amodel interface consisting of an anatase-type TiO»:Nb electrode/LisPO4 solid electrolyte with a wide
potential window was fabricated to demonstrate the lithium extraction from a semiconductor
electrode driven by light energy. Anatase-type TiO»:Nb films, which have various epitaxial strains,
were fabricated by changing substrates and current collectors. Using the anatase-type TiO»:Nb films,
thin-film batteries with different morphologies were fabricated. At low-rate charge-discharge
measurements, comparable capacities were observed at any batteries. In contrast, capacity retentions
differed depending on battery morphologies at high-rate charge-discharge measurements. In situ
synchrotron X-ray diffraction measurements suggested that lattice changes of anatase-type TiO2:Nb
differ from polycrystal powder. The reaction model of lithium extraction/insertion from/to the
electrode surface to the inside was proposed. It is concluded that the lithium extraction/insertion
behavior differs depending on the epitaxial strains. Under light irradiation, photocharge-discharge
occurred reversibly. That is because the wide potential window of LizPO4 could suppress
photocorrosions. It was demonstrated that the reversible photocharge-discharge is derived from
photo-responsive lithium extraction by operando X-ray diffractometry. Furthermore, it was observed
that a part of the photocharge capacity under light irradiation derived from no lithium extraction from
anatase-type TiO»:Nb, similar to supercapacitors. From the interfacial energy level diagram, a reaction
model was able to be proposed in which carrier-separated holes were transferred to the solid-solid
interface by photoirradiation and contributed to lithium extraction (oxidation of Ti*'/Ti*"). These
results suggested that the possibility of adapting electrodes other than anatase-type TiO2:Nb to

photoelectrochemical systems at the solid/solid interface has been expanded.
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