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B X 89"k DY A BRME R IRD MRS S UMBIEREAT

'BAN=HDTAOUT A, ALK IREREERIER. CRILRE ERRE e /R —2ar - AN
TUA— ALK STTWERIFMIEA  OREEN | hEE— " RAFUIE, BEEX | ML | KiEsek
| BOFZ | ELEE ZER Y. AR

[#E]
LSEMAOHET (EERM) (2. BRLOEEEOTMOMRIEEBERT 51202, TR B KiEE
TR HIEBAMESATAERSN TS . RFAVZLBALEER T L TY ABREESRIEA RIS THY . BENEL®
REGERRETENFHRIASNTULS, TFIE ., BRI IRBHREE L 55 R LR AT RO o
THY. YABSMEBIENOD )L =) LMERRER EF- e FiEAEBINTUVA[1], YA BRSKMERBURIEIEIESR
BEH D 10 nm FEEDBIETHE-OMTH L RIZDFHIMEE L L LY RIEE BT HTRDILFIRE
HERFEZBASHI SN TLVED 0Tz, T TARIAE T, YA IED iiEEZ B M T 5 EF BRIEL.
TETEER X $RFESEHVE(XES) A &Y . RIREHERY IR D REE LR E A 1=,
(325857%)

ATEEEESEAR (70 mmx 150 mmx0.8 mm) (234U T, B3R AHAIREHH (3, 15,90 s) TEENIEL TIEEZEKI 15~100nm
(ZHIHEIL1=Y) A BRER R IEE S HTatle L=, XES BIE(E Ols ARIMLERRIZ, ASt X fRTARILEF—% 550 eV &
LT, 1 AR T=Y DFEERHEZ 30 min &LT=,

[45E2] —Exp. —Fitted FeO

SRI< [ B ABLBATS N Ty LD 300 —— o221 —ePO,

EAR O R EIRMICEG T 52 LIXE#TH S, £ T,
BERHD ARV RIIEETRRD AR L EZELEK
ZETAEBRRIERREDEERDEHREZERA RN ILEL TH 100
HLT= (Fig. 1) o XES ARSIV D3EET, BHLI-TTEDE
FEIIKIET %, BRHD AR LVBEL LT &, [BEE 0
DI =LA TAR L OBEDASBD SN, 3
EARTRIVITHL  SEEMDARIMVEREELTE 2
RN TR KY Ty TA T ETITET. ALRRIE
POEERDLERRED 7B E25HEL A 1= (Fig. 1), €
DR, 2TOFHMTRED EEHH FePOs THH—H 0
T. I2E 15~30 nm Tl FeO A%, 30~100nm Tl Fe0sp8 2000
IBET BT EDBAL M EA Tz, Ez, JRE 100 nm TIEEHE

(a)

15nm

00k 85.6
14.4

Comp. [%]

1000
BICHFET DA DFELENELGES>THY , RIEDRHA
BRSBTS B EATRREN =, LULEEY | TSRS, N . |
BRSO EERAEAREA SIL . IRETIER X 1REERISH >15 20 525 530
- == nergy [eV]
FIEFRITEYSHLEEA D, Fig. 1 Fitting results of difference spectra for coating
[SE3THK] thickness of (a) 15 nm, (b) 30 nm and (c) 100 nm by

Ols XES and thickness dependence of coating
composition

[1] BLE— JiLa=") LMEFBEMOEMESED
Eh), ZKEAEA 69 (2018) 24,

MESEH: &£E - BEMH BT R X#R - SXERRINS
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= V 550 BaTiO; M HERFD-XAS £l
BASHAMEEYERT Bf -F B4 JIK

FLBHIZ: FEREEIIYIaTUH (MLCO) ([E, EHFEE® PC. REZIELHET DR LETFHERI T RAIETR
WEFERGRTHY . T DR DT T4 EREMEREHRITE S S EMNBERREL T TUVD, [E5E14M
LOHEROD—DELT, FEAREL TEIZAL LN LS F AU\ L (BaTiOy) ~ND/ N F27) L (V) DIEFINHS
E(FoNd, V (& BaTiO; D Ti YA MIEIET HEHETESN DL, EDIMEERE TRED KSRGS, TDI=8h V
DI EHRTEDIEMNEETD., 0.1 atld —4 —DME V = —ARAVIEIUINE XAFS TEHET 5DIEAEZ TIE
1LY CHIEERD TR THS Ba 1> Ti DHA X R KDIHET V OBREABEEINST=HTHD, T THA(E
BIRILT—9HREET XAFS A EHMlICTE% HERFD-XAS (High Energy Resolution Fluorescence Detected X-ray

absorption spectroscopy) [ZiEE L. COFET BaTiOs [ ZHEFN0LT= V DS FHERTEENE SH\DEEIEIT o=,

HER: VEMEFINLTZ BaTiOs ZETTHERL . S5 -FEEAD BAREBIES > T ILELTZ, V DFINEIL 005 at%
~ 05 athDEFTL DO DIKEFEE(HL 1=, 2B (T BLIIXU D X #ERANILBEAL. BTV Ko fDE—S
(IBEZFESET BT=8 XES (X-ray emission spectrometry)l & BRIEE{ToT=, HEE/ IR A—A1E Si 220 &R =,
HERFD-XAS (2% V K IRIEHRA R ILOEIEIL ., XES T V Kot BRDE—21Z Ge 331 7FH S5/ —EREA
Ht. AFTRILF—F/E T 58Ik > Tt

2. B11EVOFRMEN 03 athD YT ILDDE = XES ARV TH D, — R ZHEMRHRSE AL V=8
X HREHAITCIX V Kot BRDE—D% Ti K13 580 Ti Kps BRDZNERBET BT LI TEL DY, X SRR IETERL
=S EINBIETIE., FRE—IMNBEIZHBTETNBIEN NS, Tz VKARE VKo $7E VKo SDE—D(Z5)
BTETHY., BRIZE-E—Y%{#>T HERFD-XAS AR TEHENHERTE =, K 2 [T V Ko FRDE—Y
M5 HERFD-XAS [Z&2 Tz V ORINEN 03 athD YT ILD V K IRIEHRA RNV TH B, Ff-HE D=
JUNE XAFS THUFLIZRIRRIMLERLTHSD, oz RDHE HERFD-XAS TIFRARINLRARD BHE CH S
DI THEAUNE XAFS Tl OISOV RDBEL T FILINERIZINENZ EN DD D, DFEYZDRERIE
HERFD-XAS DA FIL/ 139957 59 RH.(S/B L) DE TSN ENSTEERLTLVS, £z V DFM
ENISITERETE., EEARIMNLOMEON S ZENHERTETHY BaTiOs[THERINLT= V OfEEHh <%t
LT HERFD-XAS MDA )M EIEFI KEVZ EMBES A Ao 7=,

0.006

T T T T T T

T T

ny 0wSs v KIRU A 1

; 0.1 ' oomsf _,.J \‘[/m | |
: VKa  TiKs g MM [v=03at% H M e
t % Nl 3 00 [ (HHIREXAFS) V=03 at%
= 0003 [- / (HERFD-XAS)
= 0. 0.0025 { d
0.002 - —

00015 _J,,_JL/‘J 1

0.000 0.001 1 Il 1 1 1 1
92 340 4950 4960 370 I8 5440 5450 5460 5470 5480 5490 5500 5510 5520 5530
Energy (eV) Energy (eV)
1V 500 BaTiO; D XES ARIM)L 2 HIUNE XAFS & HERFD-XAS T

BSLT- V 0 BaTio; D V K IRUNEH

MESEF: FEE-BFHH BT R X R E X RRIR S



% 20 [B] SPring-8 EXFAHEE JASRI Eifi:ErEHRES

P45/-03

2022B1271
BL25SU

StEFEMIE(PEEM) Z ALV -
Zn-11%A1-3%Mg-0.2%Si & H-E LB LIRDOIEEfEHT

BASEMAS AR 5eis. S S SIERARAT 54— KN Hhik

[FCHIZ: FhpHmit AT 5302 % B REL CHPRSI: Zn 2 Bab -3k T, ABhEL, 578, A7 1o
ZIVQEDS, SE7eh R b (MR, # A L2, IR ed) ST IR AM BRIV, ABFZED BEIIE,

A E-SORRIRCABHIR, B EBNRORES (RE, KRR, (LT FREAIRRB I L OGRS 10,/ N 10 557)
RN LU TR F BB T8 B U 2], R BIORRE HEE 72 DN TS o e 22 2L Chvd, 418
V. TATEL Zn SO >EEA ST T ELT2ATE Zn- 11%6A1-3%Mg-02%Si (SD) sh->Z 8kl 2o\ T, sh->Z#HiK,
RGBS, SD OoE I ARSI LIRS &SRR S M F T AT LT ESU ooV v CiliE 375,

SEER: VAT Zn - 11%A1-3%aMg - 02%Si (SD) O >ZHRAELE 10mm I ZFTHHkE, FmasRmEEL T, KKHIZ 62 LA
iELT=, ZUC SD o RIAERSHTARUIED O K, Zn Lk, Mg K St ON Al K St =1 5—| 2
K DICEE THLHHBREED 2 YRt/ A% (PEEM 14 % SPring-8, BLI7SU-BL25SU (& CHUSLT- (K] 1), £ B TR
(BT —0 PEEMAS I, WIUiR0OF AR L S AR TR L e e 7 5457,

R SRR ORI LT % PEEM IZIE, 2564 SD o= EAHHRECESE kD 2 Yoty
AAHRESIVAEIEI T, STRIND B2 DTS bt S RRBO A R CHBILTRGREE D 2 oo AR B A
DYEEND, AIKH (] 1f1g) & O K ¥ (B 1as1b) 1 236V YT, il /L — Zdeos QIR D 2 YR ITHATIN R 2728
AT, ALK SRR OIRE ik O K SRR OORE ) — B D S s Siv, RIS, Zn L (3 10 &
O K Vi (4] 1a1b) Z LR T 24, Zn L 5t RIGREEDREY Vi O K GREE D NSV s s—ELT, 72, Mg K i
(] 1d-1€) & OK 515 (K 1a+1b) ZHts T 54, MK SIRAED R\ B O K S RE DR\ LT,

RN 58 E
(cZEE)
N K
(a) O-Kim(1) (b) O-Kifi(2) (¢) Zn-Lim 4
(531eV,/528eV) (540eV,/528eV) (1025e¢V,/1020eV) pm

Wae
(d) Mg-Kiiw(1) (e) Mg-Ki#%(2) () AI-K¥(1) (2) AI-Kif(2)
(1309eV,/1305¢V) (1316eV,1305¢V (1559eV /1553eV) (1565eV /1553eV)

B2 7Zn-1%Al-3%Mg-02%S HVEOETIEHE G tFHEAIRARD 2IRT55h)

(1] PEslais, fih, A7EREE5E ST, 76(2008).
[21 VEIFSEE, M, 5566 [EHT#IE G s J& BT A7, D311 (2019).
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REARMEEIEEET ILORESY 1 FIOXRIZRIZT

TIIRFI)TA—DRE

EERAZ MEET.HNBE SHEMIX GHEN

FLHIZ: TABIE, REOREDBETHY | EFEFUKOCEMRANSRET H%EELD, AR, AR
R0 D% MR REE A B BAEEE AL . NIEL U H—FILRILEEH DESIL I —LIEELIE S
NTWS, G Th, HRSREREE I SIRAELL VS ATIBEE TR . RISOYBEERYL N THEEDELE>TUS, #
RSB (L. 53K (CER) . L AT A—)L(CHOL) . iEBtERAEA%E /R &L TULVSDY, MV TH, CER X, T4
SIEED EEAZE RO DN EL TEETH D, SEIL. CER DYERLagEEL T EEHISEBLT. BE
ETILRIFAL TRIED/ ' THBERSRAN DR BEHERLT=,

EERA%: BEETETVOIAS: CERINDS] R EMSASH HUMEFEE)  CHOL, /LS FUEE(PA)Z/A0RIL
Ls : A3 /—)VERI SR, AREAIEA BAL ., FEUKEMA KIS, FEEAEETU. IBEETILEL, &
ZEEEE (DSC)AIE IREETIVET L/ UITTEEL . BEEE AT, BEDE X #REWTRAIE: FARL-EE
ETIEASRAFYES)—IZFIEL T, PF D BLI0C [ZHLNT X #REHTEEERE1To1z, NS IRIE: IREET L
ZFALNT. SPring-8 M BLA3R [ZH UL THRADIBIEE1To1=,

RRBLUER: HEEHAETILTIE. IBE 3 NN BE5FATHEERY L OCLARIHEZTES PA Bd
DE—IH 20°CHBETHLAZof=Cehn, PADMESBEE EL TV D RTREMAVRIEEN -, — /. FEIHRETIL
TIFEEE—VIFIEEIMNTHT-SEM D, HEHBELTZ PA [FDETH S T-IEMHERSINT=, ChiE. PA D7
VR BERSED AN ST T )L CIEEIRE THEE CE-DITXL . HEEHAET L TIE. FREHAICTTO
—RIZlgof-C &R T TN IRIEDFERE LGz, Ff=. Fig1 IZIRY &3IZ CER & K URBHAERD CH, :{F75-
WSAFMEEEREIDRE LRI HE—I—DEILL, FESHRETILDIFIDAREERBNDEITHED LN
Tzo SHIE. BALKEDFHEREN S YN THAHEEREIRL 2853

THY. SEHDIFSHRE LRI ST trans DD gauche 2852 PESHES
ANEZEET D CER DEMNBUAIREMERL TS, 531K

;'g 2851 i
ETLTIE BRFETPANTATHBENTHRLIRENMR: ¢ #3 cm
NTNB—HT HEFHAFETILTIL, PA DREEBRHE ¢ 2850
H #1 cm-t
SASHEETRADIENEL TS PA AREITHLI-CETEITE 3
2849 N -
KFFBEFETI

EEMER CERINDS]E CHOL MNn/i B =15 A St Ea sl

- - < RS sl -om, IR - 2848
t=&EZ NS, LI=h>T, CER ONEFEEITIRED LI 50 40 60 80 100

SYBIERIEINBIEERS DRI ZFEL TE/ ) THEEDH Temperature (°C)
Iz TEL B E ThH A TR TSN T, Fig.1 &EFIOCH, NIFRIRIRE OREE(

MESF: WE BRifir 8. o (FRotaik)
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BL13XU,

%£& 3D TUZAIZKUERILT- A-Si BEIZHITS

Gl R )[R 37
SRRSTASASS Rk

[ELHIZ: TILE=) LAREEREILL DD, BEMEEMILT 5= [TV LAEE ST DWW ET
55, BEERED—DTHIHIL—F—IKREKARME A% L-PBF (Laser -powder bed fusion) ;A Z&> TIERIET-
AL12%Si EEIFFEHEDIERFREMELERT, B RELEL VNI LEEE I T T EMRESN TS, i
ELEMIE LRermi L - S ERREDSGEHEEHE RHT 126 AR TIE L-PBF AL >TIERL - Al-12%Si
ARITHUVTEFEERHOD Insitu XRD AIEZEITLY, o-Al 4BE Si BD B ERESAERI AR, FhEFho
HADIEHH BB EMIRE L LEBRL ML, ST EREDEEREBEL T B EEHA =,

SEE&: 3D systems $134 ProX200 printer Z ALY, Al-12%Si A€ 7 A XKD IEBERA 1T o1, EREEMIC
*fL, 530°C, 6h DEWIEAF 53 & EHARDBEESHEMEZIZRICHMBAIEEE R D, ThELERELT=,
FNENOFEHNS Imm A, £E 40mm OFKEFZYIYHL, BLI9B2 [2H LT ZE#MEEREAED KFARNDIE
EE B TENVED ST R IV T4 AATE AL X SRERTAREZTLY, AIERERITHL., J—MLMBEITI TSI
KU, Si FREXO-Al FHAD Si EREZXFEELTzo AFTHDIRILF—(E 37keV THY. 12 BD MYTHEN —
HoriRtEsE ALV TRIEL =, -, TTEMRS 6mm, 18 2mm D5 [3RERERF% BLI3XU IZHEWVT, =4 A—4 L
(ZERELT=/VEIE BREAERHE <5 BREAER 2 ERY H+, FATERCFEIC 30keV DHBETHEASIL, TEAMIZFEEL
fza-Al $8& Si FBMSDERT X $ET 0774 )L D5 BRERMIZESEL%E 6 50 MYTHEN #RHE &> TRIEL =,
WO #FE (L 33x10% s THY, BIEDEFEDERREL 2 I TH D,

& R ERFFHMORBAEEL 250MPa FZETHY, B VINTIEEEEEBL TL V=AY 530°CRERI 2 kY | saEs
MTHMEEEN KEUE T U=, EFIEMEEEREER D, a—Al FADEEHHERITESH O EAETIELTLVE
Moz, —A. Si HITERFEMTIE#ERa-Al FBO R THilr & Si ABEL TIREL TULMAY, 530°CREH 2 &>
T Si HIFHHRIET B EEBITHERIE L =, HURIL TN ASERN = X SSETAERERE) — ML MBTU=RER,
ERSEFEMTIEWGRo-Al FIZITEEEFZ Si AEFBEL, & Si HDDEIL 8VFRETH o1, Bl =k>T Si #i
FHHTHL. SiBD DD 12%FE TIENLT =, 5 AV EVREEER T HIFEL Si B EAMENL=IZHREHh 5T,
SEEAMETLI=CEMD, Si DB TIIAEL, YA X OFEMREH A 3285 52 - LEZ 5N,

In-situ XRD BIFEI kY BSN-BHRE—Y DL T ENLERFRD ZEE. DFEYEIEEREE KD, hIZvy
FEWMTEHIEIZFHOTRAENEELTLBIGH, LR SR HZERDT=, ZoIT—MR)LMETIZKY RO T4
PNEEMNTBIEIZEST, 2READA, FHEALE DR 600

EDGHEEEL TSI ETHET 22EnTED, soo | 2s-printed Total
NEBRITRY , EREEHOEIAMITIZe-Al 18D £

SIS, O 965 DA A 2 O

RUBIR ADIEIAROM ELRoT=, LI, 0-AL 48 2 300 o-Al

DRSNS Si RO ERERGE A KEIEIL, MTHEE £ 200

[<D%ht otz —F, BEHCIE SIS AIKIEEA 100 Si

EEMUBNZ EMD, EEEMIZHTEEIITE "
ERElE Si FEMVKE CHEBAZRS I S LI RO RIEIEN 0 0.025 005 0075 01
DRIFHEIARE T B LB IR T, Stram, &

MESEF: EE-BEMH B ®: X REHF
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BERHR T CANMRT DIARE/NMATANTDIEEEBELELD
HBEE X #2 CT &+

MEBRIIRE XfE B2

[FLHIZ: B—RZa—FSILDBENSKRE/ A AT RADESRIZDUNT, (A Y ANEMEEZALIEH
LCHERRY 52 L% BieT - KB/ A TAREAND AZEL THINSLEIARI L SRR Tl 2 &Y.,
RED SR DRERDREGELEHEEVHT . REEANFITEMEDIKIAKECELY  FERVRER
TH D, BOBERE 8 HARE \( 4 < REGMEVHEE BL20B2 E— LS4 T1CT Hf=UERELSiBEE T
T B LIz KYRREILT=,

B HHIKER Smm. &S 5mm OFHREDOE/FMELURLYNEFERALTz, BHERLYMNEERH] 300um
DERARRIFE AL BERE LIS RE AL =, /NEYFRIZEREL 3R SR L ST E—2—I Tk DEtER
EN D BBIIEE 1701, SFHIENBITTE TMNMFRITIRALT=, 106 /NUIREEHAZERY DI - [EE5R
T—UIFHSILTUOD DT, MEALEANS X #R CT EHBIANEIREL > TUND . KD IKDEIRET B8 Aitdhily
HY 100°CE7EHH TG E—4—% 10 HHEEESIL. ZOREBMDOHEAFETLIF =, X EOBREET7ILIEEL
=0 X $REBEI AR S L CEEARIN D SLEE—2—| CkSNEEITo 1=, TR, I EEER T—U1Z &Y [EER
T 5= ERNMEDAIEETH D FFRIFERFHESRELA RIS X BROIRILF—EIEZAMEHER
FTHETRELTRFEFREL 15 keV ELT=, IREDERIIREEDEEE AL TE S LAV BHZERS
fi#RE 6.6 um ELT=, IRIBEEN 83 s/CT MIFAIL 1CT Lif=L) 900 shot, 3 s/CT DIFA(F 1CT Lf=YDIEEEE
300 shot &L71=.

£ B HERO—PIEL THRTFERALI=RLYM IR TE—4—H 71 40W THEAL B #EL TOGBIENE
A—DAEHGETRY  IRBREL 83 s/CT840 [BOEGETEAH EAA. [EERHILDIIE TaSARIZY-1-#imER
T %o, R YMNIMREEEEDH HAMD L5 —AE HHERDIEEE > TUVEL, TEBOBEGEEDS
U ARDEBM FIA LRI TH D . SEWERLT-ERDIZE. 15 keV TIHERD LS ERB7T—F 77V MIBN
THEST . BERML TS, CTO73 THEVERTAL . £917 #2D CT075 TIXEEDESARFRISADIEEMNTH
STWBIENDID, Fh=., IIEGRIEEH 58 FMED CT080 TIXEEHNKUNTHY ., F=PEID MM ZL Y 1E
ENTH-TVS, B ARIDIE L DIF R TIEFEZIEE TIEEO K5 TH S, CTOO (MNEAFHAERL 141 R
LUIIE . BEEGIARD ELIERONLEN LS TH A NERDEEELIEHEA TS RV DEDFETIERES
BEEL DOAMDBN R TRON &L SERARITBRINTLVEL, MEO S THO T—2FEIZT 5H%, HH
DRRI—TIE D FEHDFEREENT B

MESEF: TRILF— &R BRI E: XA A—D2T
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Inconel 718 Ni BB €N =R 5 IEEMFFDEIZEEIL

EEETAE EESKET1 5. ERER. R EE. BIF B8

1. 4

Inconel 718 (X BN F-EBIFIHEEFF O NI EEES R TH D, 3D EMTLS Inconel 718 Ni BEEDIERLTHN T
LV, LML, 3D ERAERERD ESR BfE - [EEMT. BB TO IEMHEIFBAS M TIE UL, 2 THRAKTIE.
Inconel 718 Ni EBEEZXIRIC. FFRIFAFLI-EES FREEREE AL V-=R5 iRT D15 X HREHEERCEES iR
EREDEREEE L FBEL I DT EEBRIELT,
2. FERAE

SLM(Selective laser Metting A=t&/E 3D ') 4—%
L VT Inconel 718 Ni &R D ERMMZAERIL 1=, SPring-
8 DEHEE ST A AL V-EiE5 AR OIS X AREHTEAER
17U, BIEREERP O X RERRT O D74 )L ELEBIE
L=, /NS |BREAERMEA T — o A—A—D _EIZEREL 1=,
5 RS ER AT T TAMRS 12mm, 18 25mm, BX04mmZE [,
FAWTASHTERE 400°C, 500°C, 650°C, 760°C, |5
870°C. 1000°CIZANEME Smin IRIFLI-DHIORNYRE
[ 4.08x10°mm/s(#IEAUN S ARE 34107 ™) T5 [3REAER
H1To1=0 TDT—HEY  BIE Wiliamson—Hall jZH KU
{E1E Warren-Averbach ;&% AL\ CERIZEF R HL -,
3 HERBFUER

i BRZ DHEXFERTEERT X $REHRIEETA <.
Fig2 (a)|ZiE&ERHM O TS H — A0 § A BERE TS,
400°CTIEFB &% 600MPa THKLT=, ZTDEMIFEEL . 5I5RFRE 850MPa, U 25%&7%E>T=, 760°C Tl
500MPa THHMALT=Z 2SI TEIEL 15%IFEHUT=, Fig2b) IZAMVT A5t DEIFELELETRT .
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Improving the cyclic reversibility of layered Li-rich cathodes by combining oxygen

deficiency introduction and surface fluorination
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Watanabe !, Yoshiharu Uchimoto '*
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'Graduate School of Hi d Envi [ Studies, K University, S ku, K 606-8501, J
’Faculty of Engineering, Nara Women’s University, Kita-uoya Nishimachi, Nara 630-8506, Japan.

Layered-type Li-rich cathode materials have attracted significant attention for the next generation Li-ion batteries, but the advantage of their high
capacity is eclipsed by their poor reversibility upon cycling. Irreversible oxygen redox activity and surface degradation have been deemed as the root
cause and direct cause for their poor performance, respectively. We have attempted to suppress surface degradation by inserting fluoride ions to some
depth on the surface. By fluorination with NHsHF: after introducing a significant amount of oxygen vacancies in layered Lii 2Nio2C002Mno4O2 by using
CaH: as reducing agent, the reversible capacity reached 268 mAh/g and the capacity retention after 100 cycles was about 99%. STEM-EELS technique
revealed that, in contrast to directly fluorinated samples, our materials exhibit deeper fluorine signals as well as surface, and HAXPES pattems show
ionic and covalent fluorine coordination. These results indicate that the combination of oxygen deficiency introduction and surface fluorination allows
some F~ ions to occupy near-surface oxygen vacancy sites rather than forming only a LiF layer on the surface, suggesting a new strategy to modify
cathode materials for lithium-ion batteries.

The Nio2Coo2Mno4(OH); 6 precursor was prepared by the coprecipitation method. The stoichiometric NiSO4-6H20, CoSOs-7H20 and MnSO4-SH20
were dissolved in ultrapure water and dripped in NaOH solution while maintaining the pH at 11.0 and temperature at 55 °C. The precursor was dried at
80 °C overnight and mixed with 2% extra amount of stoichiometric LiIOH-H>O then calcined with oxygen flow at 900 °C for 12 h to obtain pristine
Li12Nio2C002Mno4Oz2 (P-LNMC). For introducing oxygen vacancies, the P-LNMC was mixed with the different molar ratio of CaH. in a vacuumed
glass tube and heated at 260 °C for 6 h, afterwards the product was washed with methanol solution having 0.1 M of NH4Cl to eliminate the CaO and
CaHo. Then the fluorination process was conducted by mixing the reduced Lii 2Nio2Co02Mno4O2x with various amounts of NHsHF: and sintering them
at 450 °C with argon flow for 5 h. Hard X-ray photoemission spectroscopy (HAXPES, at BLA6XU in SPring-8) was used to investigate the coordination
state of fluorine ions. The electrodes of different samples were prepared by slurrying the active material, acetylene black, and PVDF with a weight ratio
of 8:1:1, then coating on the Al foil. The 2032-type coin cells were assembled for the electrochemical test. The counter electrode was lithium metal and
the electrolyte was 1 M LiPFs in EC and EMC solvent (3:7 by volume). The charge-discharge test was operated on an automatic cycling and data
recording system (HJ1001SDS8, Hokuto Denko).
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Fig. 1 (a) F 1s HAXPES spectra of fluorinated samples by using various amounts of NHsHF> to the reduced Lii 2Nio2C002Mno4O1.ss, and LiF for the
reference (b) Cyclic performance of pristine Lii 2Nio2C002Mno4Oz, Li12Nio2C002Mno4O1.85 by CaHz reduction and their fluorinated samples between
2.0V and 4.8 V at 25 °C with a current density of 20 mA -g’!

Fig. 1a shows the F 1s HAXPES spectra of fluorinated samples which were synthesized by subjecting reduced Li12Nio2C002Mno4O1.ss to chemical
fluorination using NH4HF2. When F is 0.1 stoichiometry, F ions are more covalent which implies they could mainly occupy the oxygen vacancy sites
near surface. Further fluorination increased the intensity of LiF on surface. The cyclic performance of four samples is shown in Fig. 1b. The pristine
sample suffered from the severe capacity decay whose drastic oxygen redox activity is deemed to cause various deterioration ['). Direct fluorination of
pristine sample had some positive effect to the cyclic performance because of the reported interface stabilization 2. The initial capacity of the reduced
sample is higher than pristine sample owing to the increased cation redox contribution, but its cyclability is still poor especially after long cycles. The
important point to note is the combination of reduction and fluorination significantly improved both the capacity and cyclic performance upon 100 cycles,
and the coordination and role of fluorine ions could be different from the conventional fluorination strategy.

References
[1] M. Ben Yahia, J. Vergnet, M. Saubanére, M. Doublet, Nat. Mater. 18 (2019) 496-502.
[2] RJ. Clément, G. Ceder, et al, Energ. Environ. Sci. 13 (2020) 345-373.
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Investigation of the Degradation Mechanism on Pt:Coy Alloy

Catalysts for Oxygen Reduction Reaction
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At present, alloying the Pt with 3d-transition metal, such as Co, has been demonstrated as an efficacious approach in
enhancing the activity of the cathodic catalysts and diminishing the cost of Pt through ligand effect and strain effect.
However, these catalysts were facing with a substantial challenge of the limited durability, primarily attributed to the
leaching of the 3d-transition metal under the rigorous electrochemical conditions for the proton exchange membrane fuel
cells (PEMFCs)'. Herein, we applied both operando conventional XAS and high energy resolution fluorescence detection
(HERFD) XAS to identify the electro-chemical behaviors of subsize (about 2.5 nm) Pt,Coy alloy catalysts with different
Co content and associated with the Pt;Co3@Pt core-shell (CS) nanostructure catalysts obtained by simple displacement
reaction. We find that the introduction of Co helps to modify the structure of PtCo alloy catalysts and benefit the activity,
however, the increase content of Co brings to the heavier oxidation of Pt, which accelerate the degradation of the PtCo alloy
catalysts. While the structure with Pt-rich shell suggested a high tolerance to the Pt oxidation which benefits both stability
and activity. Based on these findings, we demonstrate the significance of designing PtCo CS nanostructure with high Co
content to achieve optimal performance in PEMFCs. Our research provides valuable insights in designing the catalysts
combined with operando XAS analysis and paves the way for the development for the large-scale application for PEMFCs.

Operando conventional XAS (at BL36XU in Spring 8) was performed to investigate the electronic statement and structure
changes during the operation. Operando HERFD XAS (at BL39XU in Spring 8) further identified the formation of metal
Pt with chemisorbed O and Pt oxidation during the polarization varying different Co content and Pt-rich shell. Fig. 1a shows
the STEM mapping results for Pt;Cos@Pt catalysts, the linear scanning profile is shown in the mix-image, and the signal
intensity between the Pt L-edge and Co K-edge indicates the Pt-rich shell and Pt and Co core structure, which suggested
the successful synthesis of Pt-rich shell with high Co content. To further analyze the electronic-behavior for the catalysts,
the operando HERFD-XAS analysis was performed on Pt;Cos and Pt;Co3@Pt catalysts, which provides a higher signal-
to-noise ratio and detailed information about the electronic statement of Pt atom?. As shown in Figure 1b and ¢, the main
Pt L3-edge white line intensity continuously increased and positively shifted, which suggested the increasing coverage of
chemisorbed O or OH onto the Pt surface and the generation of oxidic component at high polarization potential for Pt;Cos
catalyst.
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Fig. 1 (a) STEM-mapping image for Pt;Co;@Pt catalysts and its linear-scanning mapping result for Pt L-edge (red) and Co K-edge (green), operando
HERFD XAS analysis for (b) Pt;Co;s and (c) Pt;Cos@Pt catalysts varying different polarization potential (vs. RHE) in O,-satureated 0.1 M HCIO,
solution.
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1 TR Cet EREESR]
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>
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N
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2022B0511
BLO9XU

BZRENREICKYREHELT- COP JaJ)LLE

MEMDHOTIRFMED HAXPES f#HT
A EMSGA S AR KER =E B3R ot B8

[FLHIZ: TUDNEHREMRDEETIETIE, EARREZERTHIET 54T, EREEHRFED MM R
T T UN—NRICKYZTDEFFERT =, L., BRIKFHTIE. EXESHBAKEIZEFL TN SRK
SRDFZENTEEI RN DT80 . REHEI KT T IEEERIFT-EREL LTS, TD-0. (mEERE
KB 51612 EMERBRORBIZIE. nm LAJLOFIEEAKRDSN TS, EFEESI (Vacuum Ultra Violet,
VUV) BRI S EARE BRSO FiB e #EEU - F E RSO aTRE TH S0 (ERD T H—hREIE-1-4
LA 2 DRI T ) U R EARELET O R EL TORFNEEO TV, HOEFHAIELL T VUV JUEEEA
I BHET. (LT AD SN . H-EHIRDFFEEL R LT HELHEZIN TS ' LHLEASZD
ANZXLIEKRIZBHLMNISNTLVEL, BRI CH 5T HERFFTD—DEL T, FBERE Cu-Ni H->ZTDAlEELT
Y 95 Pd HIFORETHDEHNTIRADIENEETHAHEEZTLVD, . Hard X-ray Photoelectron
Spectroscopy (HAXPES) 2V, s >E BB FRED RS MERIEEIT oz, #5R. Pd FIF &, EARBIHEEL(XHEEET
(2 VUV AUE TR RSN - E BREN ZBL VAD RS CTIREL TS S &M D o Tz,

EER:  SEUHEMICI ISR SRR L CRASE SN - THEMHEDEE 75 um OIoa4L 1R 7—
(Cyclo Olefin Polymer, COP) 71 )LLZFAL =, VUV BBEGIEEE (A EHESR! SVK Series) [CKYEIEZERINTH Y
ZIUIZ VUV % 1800 mJ/cm2 BBEHL CREREZ{ToT-. RENEETE

LIz U TV AR SIRESE . Pd AR (1514, SEEAERD / e %,
SERTBESET, CrNi ORI, HOPES fBifE A os
BLO9XU EH2 [ZE&ESALT - 3 AT ZEEl A HAXPES & *Z FALVTIT point 5 ( //,'

ofz. L= ZFIEDEA T FH LZ 100 nm THY. ZOFEET
[EFEIZ X #RAEAVEL V=6, BIBEEL T Ar 1A R\ BTHS
EWIREEREL =, BRELT=Y 2 T ISR L TH S IR D
FESLEE AHTL . Wide Scan [ZEUNVT Cu 2p, C 1s,Ni 2p, O 1s,Pd 3d D

E—OATRR BN L BRI A L= (B 1), X1 3 RocZEfEis % HAXPES AIFESVER
R REREEDFESAMIINT S Pd DIESIREDE P4 3d
{LZHEERT B1z8h. Pd3d D Narrow Peak Z#ERfSL 1=, FER. ol Pd 3d s o4 3
3/2

Pd 3d DE—UhN BRI OVIEERA LW FERL TLANDIRER 7R
. H>EFRIMNSEARARIZHIFTTEREINZEH-TE PO Surface Side
DE—Y DIERIEHBNIETM DTz, LI=H>T. Pd [& COP M”M\MM
CEENIZHD T, BRENL CRHEMITHAT B NWJULM
<. SBEAKTIEL TV ATREANEL DAL= (K -
2), il THSH Pd FiFIE. BEARBIIES IEHEEL THEL T, ‘ ‘ ‘ |
VUV ETHASN-ERBRENZAYAD T TEELT oo Blikside
WBEEZDND, Binding Energy [eV]

2 HAXPES BIFEIZ&S Pd 3d AXY
[1] BA AER #h, %561 ERAEEEETEE A-06,47(2023) b
2] @K EE% fth, SPring-8/SACLA FIFEFAZEHIRE 10(4), 365 (2022)
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RS 2022B1967 72 &
i BL BLA6XU 72 &

L2 L B PAFE 24T : NEDO FC-Platform () EUEA

i 4EES FC—Cubic SHEA

2050 FEh—R =2 —rSILERICAIT BAERICE WD THKEEREROKE, h—Ro=—1— SIILEE. $
BRI AL F—EREHEEDBERIZ ) —FEN ST, ER— AL T KRBRESENHEESN TS, 2023 £F 6
BICIE, TIKEREEE | TR 172 E 9 DD D EFE %L 75 DR D EFEATE D (T E R CERV A . i cl)—
FLESFTISETEE> TLKARDTREIN TS, COLILTERDEE. KR HENEIRO—F Ty TETED S
IFUAICEDE, BEEND BEMTERILKICMIT TR E MR, BHAIL. EaRMEIZE T 2B
ERIRLEERAEELT 5. £z, INFTERILSN TE-BHEOCEBALSI DL IEFE~NOBEEMD
EBHIC DA\ B EiEHEL T 5 L% BRIEL T, NEDOT AR EE thEFI| FA D FREBR LRI R = FB s ReEfRR i
FEEEMTRRERINHEESN TS, [1]

THATET -EERA—IDv/\UAFHIT, BRDIEIEFEEL . SR EAZ L HE MO REEL ILE
518, PEFC SHBRAETT 5w M J4— L GBFR: FC—Platform) AEEBE S . EFAZON S BTSSR EIBR. B
it A TR AT DEERI BT DR ZIEE1TO TV, [2]

FC—Platform (&, YR AT IL—TDH L, EFE—LFEFTERILET DMEERTT L —T LERILFAHEET
i IW—THEHEARTZEATUN, 32l —2ad I —TE ITUT IR AV TARTAIRT IW—T k%D
BE | BEFMARRS LU EER—— &R Fii- A AAEEEL TS BERTI I, Fif-ia3yiay
LEFFREIN TS, CNFETORRESEDEEITDOVTENT b,

(1] NEDOT M EMEFAOREBEMNILKICAT-HXAFERRYVEZEEEMERARESTE
https://www.nedo.go.jp/activities/ZZJP_100182 html
[2] FC—Platform: https://pffc—cubic—event.jp/analysis/
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BL13XU, BL19B2

BL13XU, BL19B2 ) % BHY 6 Eh[EIHTETDIRIR

(B SRR 5 —
e kE Ovi3 )3—3, IMEE Bz

JASRI #RAE—LSA> TH5 BLI3XU, BL19B2 Tl FEE. FMFRIFRIZEH T D4R 1EAHIE KU R xt
59 51=8. Huber HHEIMD LB 6 & X FREHFFTAERESIN TS, HF ZwWFAIZIE, BLI3XU TlE Si(i11)&
SIB1 AU TI ERESN VIR AR RIARRAAIE 2 $5@57EER. Si Rh T ha—haht: 2 OERY =S
—. BL19B2 [Z[& SPring-8 #ZE(RRIBHIAE — LS4 FA—#ERNIER. 2 HOMHRY Rh 2—hS5—4iZM 1)
RUAILES—HERESN TL VS, BL Bl ZkY BL46XU HVid BLIIXU ~EZ BRI 6 BHEHTETAISE SN - &2k
Y., FIFETES X BT RILX—ERBILE BL &1 5 — 72 keV DEFFEELE ST, BL13XU Tl SPring-8 124721
L—3—IZ &5 EN D ~EE um A—F —D/INSEHADFIRATESZEITHL T, BLI9B2 TIEHE um~
B mm A —F—ORELADFIATE., R EH B TEL X #7H( XHGERATRES T TLNVD, 2022 FEN S
B#Y 6 EHEIHTETZ FAL V=ERRESE MR . BL13XU (& 2022B AN SDERT 29 (388, BL19B2 Tl 20 SEETH-
=0 ASRERTIE BLI3XU & U BL19B2D MR, EHREHEERATHED HREEHEI DLV TERET S.

BL46XU HMi> BL13XU ~DERFETDFEER L . FIFATAEE X SERILF—5HY 37 keV M5 72 keV NERMEIZEA
DF=CET MBHOET /NS RIEEETIRELT: X IRBBREDLEITERIBHLELY . TN TEEFIFATO
ARREAREMNMER TETD, KUEERDEEANLIGZ 510 RRETIE BL46XU, BL19B2, BLI3XU TITo
TE-EEREFIDBN . REENSEAFEDNDESTRILE—X IR AHELIZR/ S MZILR) Y DBIF = DL THIR
&5,

1. #aRER D BLI3XU 5 1/ \WwWF D% E#Y 6 BEHTETOIMREE

MERIF: EXRFIR(ZDH) BT E: X REHT- X $REREL
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AREE
BL14B2

ARy EERLT- XAFS BIESMREBEMES AT LD

NBIAFEN SHEEAREMERL —  KRHBE. AERE

B XAFS BIEZEFTOBRD Ry NRFE RS I IE. AEREREEH R UL R O REZ N TR L. SeRIREY
BTRLYMET BHENELBLLNTLVS, LSS, A CEREES—(2T 51=0IZIERIETE 20 LU E
FLE TR T DWELHY . ZHDRYNIHE T SN IIERICFREL S, CONLyNRFEHERZEERRC
O1=0I, BEIZHE L ISEETIEDSL(NZE LR IFROSE. QFHERIERDFROBE, QR yMEDEAL
DL —EITERENMTA SV AT LEBAL], §EHEAR (X, ShoD/EEE BEICERMIZITASL50
RybZERLT- XAFS SFEREEEN L R T LEBFLT=.

AR RT LTI, XAFS AlESFE RS DIRD ZLROFRD 735E (3 1(a). FREELRVRDEEE 1), XL
YRBEAR 1), A—R v ADyNE 1(d)E BEICGERIIZITOCEMNTED, A—F—DIRUYEI N E
HEHETONR. TEL. BRITANELDERD AT LIZHEHET 52 ETRUYMNRRIRK 60 EZ# 5 BT
B BT EMTED A RT LITIEARLY S ERFD BARED FlE R USEE e M EOR Y MNEXTAGE 1[2)%E
LTW%, 1= BESE THE. h—F)uDITy b S =3 Z D FEF BL14B2 DEAFEERHES X T L(Humming
Brid) SIS TRIEAAIHETH Do, BRIE. AL RTLERANTHESNIEHED XAFS RRMLT—42E61ETHR
95,

. N =
- o y ‘I\ & —

X NG
1 XAFS AEHHBEMES AT L (a) ORYMNIKEOTILRIRD T E. (b)
i EL (d) A—R)yo~Dtvh

HHERERVRDIESR. © XU

SEXG

[1] H. Ofuchi, T. Watanabe and T. Honma, SPring-8/SACLA Annual Report FY2020, 44 (2021).
[2] https://nextage kawadarobot.cojo/

[3] T. Watanabe, H. Ofuchi and T. Honma, SPring-8/SACLA Annual Report FY2019, 38 (2020).
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2016B1283, 2017A1204, 2017B1403, 2018B1459,2019B1606, 2020A1140, 2019B1606, 2020A1140
BL20B2

X #& 4 1T CT i£ZZ ALV =243 LM E O IRBIEDERE
FROLIEMASHE MT=. FNEE

[FLHI: AERIEICKDIFGRIA SO TR Z[T . S - TR D M EIE 2<0T LERIZHEL TR
HoNTUND, LGS, T LDIIEAN =X LITEHT. STL2ITRRIASN DT TIFAEL Y, T LMHEO RS
ZOERHEFTLZVERD 1212, T LML ZHOFIFIHNSHHEEMEL ST IERI TGN TH DI L
MEFHND, S, 24T LHHOHEEFIELTRLLN TSV QD FINEST LHHOIEREIETELS
RAREDEEFRE X #7 4 T CT(4D-CT) iZTREILT =,

FHER: RS )ATHES LAMHERIZT, VULEEENEES 5 DDiFE Si0)~Si025)%#ElEL 1=, a0
7VARNET LMHEFIZEFEN SV DDRERFERT , CHHIFH L T, HREREI 2515 LNEID IR
R%% 4D-CT ;A THEL =,

R (EREFRICHITEHT LANEIDOBIRIREE SR 4ER% Fig 1 ITRY . Fig 1 (X, RV TAITEHFTEHTLLET
FROEIBRSA R &% LEELT- 3D BHETHD, HiREEEITT LRI IR D BUERME. SERITYWHSEAL V=
5 (=RAR) T, B~ BREDEANLIEZEEDT LEFTH D, Fig. 1 KU UDDRERZEN 015 LT TlE, T LKRE
[ZEITRARDBFELTLNDZEN DD, — A, VIHDMEREM 02 YULETIIRARTIEAL, EITTLOEE
EERHFET BEERNFONT=, 755 IIRIEEI L T A EHEEDRHENTFEL. LUHEHEHFHEL
TTIETYOGBER(=RAR) A FET D3I BHEU L TIETI/AGHIRICES Y T LEEAMET TSI
BFEHZED OO o=, F-COBRMEE AWt ORI IFFEEEN RS . BDZF0OMEIF/ s—aL— 3 kI
FOoTHHFENDEVSTHEREBONTUVS, 4D-CT JEIZLDEEHERDEHR. HWEE DBER, IERRIARIR

DLTIFHBRT,
Si(0) ‘ @ %
Si(0.1) Normalized
Pixel Value
high
Si(0.15)
Si(0.2)
low
Si(0.25) ‘ ‘ ‘ ‘
10mm
0 0.2 0.4 0.6
Strain

Fig | SUNESHEDRISEFHID 30 WEEIEDV T HETHE

RN T HEYHE RiTDE: XRAA—DLYT
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R A 2021A1565, 2021B1768, 2022A1662, 2022B1344

BL2SB2
X @A A—2 J H R AV MR HE O

B AN= R L DRI p—E=
REIERIKE  BiEEA

[FEHIZ: D) —MEEYDHEFHHS OHBIR T DN (X0 — DAL ELIE DAY, TRRIEAE
EHEFIRLI-EMEENZEAL THY, REARIKRED-0, Fii-GfEALIRERE~ND——XITB\EEZ L
5. ZTTHNEETIE, Metpfchda2)—tOsFEEFIRALT, IREEZFIHEL-&ETTnaro)—
MIBITEVUVENOREFEZDFERERIZBIET SL, ZOFE—HELTOUENFEAD=—X LOARIEIZE
DA TZ. ARARTIE, ZOREEDERELT, HERATHEOLICHEBAT SFEEERAL, 229 —tDE
R BUEEEIDIEAE LY, HIERIAEGARMARAT TEADRBERICE T HHRDEGE BRI T 5. BARICIE, #EtA
SERD SIS NETEHRREE FIFHIL T IKEE T, BHIRDERELEDVUVEMDRELZDITIE ZDULVT, SPring-8 NDE
—L54> BL28B2 | ZERED JEREIE CT-XRD ERGE THDEEREENET 5.

FE&: SRHIIKEAUREEW/C)HY 05 DEAVRR—REE KU W/C HY 05 THEAURELE(S/C) A 10 F=1E
20 DENAILTHS. FRLI=DEMEHRARC L CIREZITEL - £ T, IERIETRAT XRD #EMETES, JEHK
& CT-XRD :&RGEZE FAL V= B 1 IZJFRER CT-XRD ERCEDBIEL Y. CT AIETIE, HEDIRIILX—FEIF
T 5LV IV BEESR TS, ERGEESL CEGEEERT 5. BRTXRD (21X, BILEEDEED-6HE
B X FEFEALT, TRILF—0EEOERTO77/IVERET 5. SESRIESRLE, X # CT AlEDITRI/ILE—
HY 25keV, FEZHAHY 1500 1, FESHFHEILY 04 7, EIREAY 246 1 m TEMELT-. XRD FAD3-E{A 43R (SSD) &
BT AL S (20=10° ) THY, E—LDIREL 50 ym, &S 300 um ThHof=. £f= XRD AIETIEL, #HEA
MO THREIDR )Yk 2 £TIE 150 mm, Rk 2 A5 SSD BID R wk 3 £ TlE 450mm Thof-. #ERIT7ILS
SR FD, EEENHLEERNITRET S, MR CEYRKDRTULAEFEREL, ChERELT
HEAFA D HEFPREEZEFIET D, R OIE 1 BEREIZ0.5 m#EDHREHIHE->THY, SEITEFHIERLT-
R EEEL LR D DEERAE TR KBS L=

HER: 2 [TEILAIVHERIR(S/C=20) DUV EIMZDEHGERT. ChiZkdE, DUEIMORAKIZERL
THRINE, OUENMIEEMOFREN S TIEEL, EMEALREL TSI LN HAS. K3 IZHHREAYDEIL
2 )UEESHA(S/C=10) DUV EM BDEEETY. ThiZkds, VUENIEBHMORENSOREL TSI EAD
5. RO EE ZLDENEHEINELNELD, S/C=20 DIFETIE. BMEILIZEUTHAIRILEF—HLEL,
BHOLVUENAELIZEEZ DN, S/C=10 DIFAETIE, BMEEAVIR—INEIZ, FHEB0CTER TR
MNBLNBBHEMEINSM8EINHY, COBFEERITVOUEINDSRELF2DEEZLND.
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2022B1627
BL46XU

HAXPES I E—LS1> BL46XU DI
NISETEN SEEARSEE L 2— 5 IS 5K EZ, RHF R Seo Okkyun, AR ZEF

4%, SPring-8 BL46XU TIIHFRMSEHEEEECE A KEIBL 7 v J L—R &L . KigsERen M % E
BiLtzo KE—LSA I SPring-8 Tld. BLOIXU IZ#K 2 BEDIE X #NEFHIHAXPES)ERE—LSAY
“HAXPEST” &L T 2023 &7 ALY 1—5—FIRLBESNT=, SEIEMRLI=7vT I L—FOEE LITIZRT,

1. 2 DMELDEEE D HAXPES HEBEDECE : LFRDEER \wF 1 EHNIZ X EERRIEIHEL Iz \ A ZIL—T
b HAXPES &, TR EH2 [ZIEHRAFER[ T CTORIEL ARG ARUE HAXPES EEXE{HLT-, FHIXKE
HAXPES EE(FEINFIDOEAFIRATHY ., AR - EESHES TORIE ZHEL . BEx - BEiRFERIVEETREEL FIFA
MRAEND,

2. 2 FEOFTIFrorILYMNERAHZBZDBEAN  FERITXEITRILEF—Nh' 6, 8, 10 keV [ZTFRESNTL V=
HAXPES EHEIZHEULT, EALEHSHEI & YURMET R ILF—0:EREA KR HRU =, Tz, 2 FBEDHIEE
LT DHTERICIEC TR RRE X RSO REE. 50 R)VEBEIRY 52 & TR SR AT RE Z7/5>
T=o

3. Wolter EXIS—DEA : EIFVIADNDREMDEL X $RDFIFAAEIEEL Ao T=,

BL46XU & BLO9XU [ZH(T55H4 8D HAXPES EEZ{FEL VT AHZET. SPring-8 2K TIRAL EIERZR L5 HT
2 TED, §%. —BOREEIECI——OFEER EICENZEDEEZ TS, AIRETIX. a3via
ST TBONTIE—LTA L ARYIEENT BEELIZ BEHDBIEER ORI DL TIEN T 5,

Experimentalhutch1 .-~~~ Experimentalhutch2 .-

High-throughput

Optics hutch HAXPES

Wolter-type

Wolter-type S | i
' Tocusing Mirror e

Focusing Mirror

T

g, —% 4 3 o
é P + =
e e [ =
! il
Double Crystal Double Channel-cut X-ray Phase Ambient Pres
Manochromator Monochremator Retrader HAXPES

Fig. 1: Beamline layout of BL46XU in SPring—8.
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	透過XAFS測定を行う際のペレット試料を作成するには、測定対象試料及び窒化ホウ素を乳鉢にて攪拌後、錠剤成型器でペレット化する方法がよく用いられている。しかしながら、乳鉢で試料を均一にするためには最低でも20分以上乳鉢で攪拌する必要があり、多数のペレット試料を作成する際は非常に手間となる。このペレット試料作成を効率良く行うために、過去に我々は作業工程のうち(1)窒化ホウ素の分注、(2)試料と窒化ホウ素の攪拌、(3)ペレット化の個々の作業を一度に複数個分行えるシステムを導入した[1]。今回我々は、これ...




