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Elucidating the Mechanism of Unique Intercalation

in Layered Mixed Anion Compounds

BRI R e B R

Takeshi Yajima

The layered mixed anion compound Z%PTe, (7 = Ti, Zr) has a unique intercalation ability; a high

selectivity for the guest elements and a solid-solid reaction at a low temperature. To elucidate

these mechanisms, exploring new materials related to ZPTe, and the study of their intercalation

ability were performed. A new layered mixed anion compound, Hf;PTe, was successfully synthesized

which is isostructural of ZPTe,. Though Hf:PTe, has high selectivity in the intercalation like

IPTe,, there were significant differences; successful intercalation of Mg and Mn that cannot

intercalate into ZPTe,, and higher temperature for the intercalation than that in ZPTe, These

differences give a hint to clarify the mechanism of unique intercalation in ZPTe,.
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B CRISDSEI T 5 e =—2 Th B, Zn DI
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ERNCARRFAMEA SIS & a il c ihe HIZMET 2. Zn, Cu D
Y &% &, SElOFEERTHOIVZRRD a ikt Cu> Mg >
Mn=Zn>Cd &72Y,Cd DFFABAVIIRNZ LAV SIS,

WIZ Cd, Mn, Mg DFAITONTHA v H—Hh L—
¥ a U OROSRERIFE R T BT ESIEX 9
(R L2 & 912, Cd 38 LU Mn Ti 300°C, Mg 13400
°C 725 a i, c WA OMENRR LN, FoTZh
SOWEENA v Z—T L—3 a IR DBIseT iR
ELEZOND. FOSRED FFIC X > T el
FNHEINL TR Y, Z OEmAIIAFHE R A 77 Cu,
Zn DA LR TH D, 2D L3 Cu, Zn OFERH
SO IAENRCTE, HDHVNE R A THATH

JE B — DI LT P KT DI HNENA A A
MEHLTNDZ EARNELTND.

HfPTe, (24 A SH72 Cd, Mg, Mn 28 F24 2 i
AT THDEAE LTYE, A AR, 095 A,
0.72 A, 0.67 A TH 5. FEAENFRZETHIUL, c il
DRI A A L RIS T 2133 Ch 5. L
72 L 400 °C DA THIERT % &, c #iltkiI Mg > Mn >
Cd THDHZ LMD, A AL EE LTS D LHA
I Mg>Mn>>Cd 720, Cd DFFAEIFT D720 b
Ez Hb. ToPTe, L5720, HEPTe, Tld Cd fALC
PED RIETDND PAE T ~OREEZALDVE Ulpd o7z,
Z AU ToPTe, & e HEPTe 12 461) % Cd AR &
DOTYRNZ L EEHRL TV DD LR,

3.6.  HfPTe: & Zr:PTex DLLES

Hf X T, Zr LA CHETHY, <2 Zr LI A
UHERS E OO T . FEERIC HEPTe, DR TERUT
ZnPTe, LIHEFR U Th D, FIAMEEMHT ORI G
RIES DD BROZERY A X EHFRRRCTH 57
b, FEEOBLENDIX ZnPTe, & HEPTe 13FEHIZ L
LTS, L Ll TR B S TeFERMECK
JREEIT R > TR Y, s O 2 OENZ 3T
HZLIINEETH D, T THlE DB FIREBICEH
L7 Zr I3 4d TR THH DI L, HE 13 5d TTHETH
%728 Hf O d U DT F /XN, S
HICHLE IR > TS, 2D DEWAEIRDE
THEIZENVELTEL L, A F—HL—2a D
TCHRBPME PO R 8 2 B 2 TS ATREMEDS
bDHLEZ, MEDBERIEICZOWT, FFEaHE
7o 7.

10(a) X OFEIRIEEE (DOS) Z ki L7z
HLOTHDH. HEEOELEE D TREND LI
DOS ORI & HIZ X ELTWDD, ZnPTe, &
FEHEPTe, D51, E > 0 eV OfEEIE L 0 drrL
F—HIZ, E <0 eV OfFHE= /¥ —{lic> 7 k
LTW%. 100N~ T X 912, HEPTe 128UV T E>
0eV IZIZEIZHf AY, E<0eV IZITEIZ Te NFH LT
W5, KXo THEPTe, CTR.LAZDOS D7 M, Zr-
Te £V & HETe OIRADNGGTRONZ EITEKT 5 Te B
SkEDZEE, B L0 HE EsLE DR E bz &
% EBZHND. ZnPTe, 3 L OV HEPTe: (2330 CJEHH]
2B Te JR FAZPHEAL TS, 2D, 20D Te H
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KOFENZ LS, L OIRWVENEZERT D =
EWRWFEDA B —T L—3 g BT H R A%
D> TVE2DOTIERVWNLEEZLLND.

15
(a) ‘
Hf,PTe,

Z1,PTe,

DOS (states/f.u.)

DOS (states/f.u.)

E (eV)

10. HEPTe, 33 L OV Zn,PTe, DFE FRAEEEFE(DOS).
(a) Total DOS. Hf, Zr WA E=0.5 eV AndEx v v 708
THEL, V¥y RV RERET D L, SRR HEANCLLET R
— ko TEELEND Z E030D. (b)) HEPTe (BT 5tk
LD DOS. ZILHEDIERAG, WTNOFIEIZISV VTS HE P, Te A3
F<IRRLTND Z LD 78, -5eV<E<3eV IXP 73, -3eV<E
<0eV L Te 7%,0eV<E<5eV ITHf 2ARE < FH- LT 2.

4. W

ARFZECIIEIRER T = A AL O E R
TOA B =D L—a v BT T ZORER, I
& HEPTe, DARRIZEEN L, R MERD ToPTe, (T
=Ti, Zo) & [F Uit 2 A4 5 2 L 26N LTz,
HEPTe, (126354 7 —T1 L—3/ 3 AT DUWD TR
el ZA, MBI TPTe, & RIERICEV JeFsiRE:
%4 L, Cu, Zn, Cd, Mg, Mn DA% ERIIRAT S 2
ENARETCTH L L ERE LT

BEHWIE ToPTe, & HT 5 &, ITI~5 X H 78
Kz pkBEm AR ENZ. O Mg <° Mn bifiAn]
HECHD, @ RISTEMRFELI-EETHLERBIFTD
FADFRETH D, @ MUNREITROR0E S 72 5.

ZNHOFERDG, T LD R EETID P AT~
OREBEIAITNELL LR &, R BT O5A1T/\HE
W2 A B RBIE TN ST D 2 &7 EASHTIT o
STz % T B O EZIEIZ, ToPTe, HEPTe, 35 &

DA HONT ESITHIZEZ D D Z L T,
ToPTe; B L O HEPTe VR I Hp 2 A o A —T L—
a RSO IR S NS,

a
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