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Study of the Jahn-Teller Distortion in LiNiO,, a Cathode Material in
a Rechargeable Lithium Battery, by in Situ X-Ray Absorption Fine
Structure Analysis

Izumi Nakai,! Kouta Takahashi, Youhei Shiraishi, Tatsuji Nakagome, and Fumishige Nishikawa*

Department of Applied Chemistry, Faculty of Science, Science University of Tokyo, Kagurazaka, Shinjuku, Tokyo 162, Japan; and *Battery Development
Laboratory, Asahi Chemical Industry, Ltd., Yako, Kawasaki, Kanagawa 210, Japan
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XAFS Study of Ti-Silicalite: Structure of Framework Ti(IV) in the Presence and Absence of
Reactive Molecules (H,0, NH3) and Comparison with Ultraviolet-Visible and IR Results

J. Phys. Chem. 1994, 98, 4125-4132

S. Bordiga, S. Coluccia, C. Lamberti,' L. Marchese, and A. Zecchina®

Dipartimento di Chimica Inorganica, Chimica, Fisica e Chimica dei Materiali,

Via P. Giuria 7, I-10125 Torino, Italy
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Figure 2, Silicalite framework where [TiO,) is substituting for a [SiO4]
building unit. Inseta: [TiO,) unit surrounded by four [SiO4] units (the
Ti(IV) center is represented by a black ball). Inset b: after water
hydrolysis of a Ti-O-Si bridge shown in a inset a (black balls indicate
Ti(IV) and hydroxyl groups).

Figure 1. XANES spectra of Ti-silicalite: (1) [TSa] outgassed at 300
K;(2) [TSa)] outgassed at 400 K. (The zeroof the energy scale was taken
at 4964.2 eV, which corresponds to the maximum of the first peak of a
titanium foil K edge.)
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Figure 4. XANES spectra of [TSa] outgassed at 400 K, the effect of
NHj adsorption and desorption: (1) [TSa] in vacuo; (2) after dosage of
NH; (equilibrium pressure of 10* Pa); (3) effect of pumping at room
temperature for 10 min (energy scale as in Figure 1); (4) TiO, (anatase).
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XAFS Study of Ti-Silicalite: Structure of Framework Ti(IV) in the Presence and Absence of

Reactive Molecules (H,0, NH3) and Comparison with Ultraviolet-Visible and IR Results

S. Bordiga, S. Coluccia, C. Lamberti,' L. Marchese, and A. Zecchina®

Dipartimento di Chimica Inorganica, Chimica, Fisica e Chimica dei Materiali,
Via P. Giuria 7, I-10125 Torino, Italy
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Figure 2, Silicalite framework where [TiO,) is substituting for a [SiO4]
building unit. Inseta: [TiO4] unit surrounded by four [SiO4] units (the
Ti(IV) center is represented by a black ball). Inset b: after water
hydrolysis of a Ti—O-Si bridge shown in a inset a (black balls indicate
Ti(IV) and hydroxyl groups).
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Figure 1. XANES spectra of Ti-silicalite: (1) [TSa] outgassed at 300
K;(2) [TSa)] outgassed at 400 K. (The zeroof the energy scale was taken
at 4964.2 eV, which corresponds to the maximum of the first peak of a

titanium foil K edge.)
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Figure 4. XANES spectra of [TSa] outgassed at 400 K, the effect of
NHj adsorption and desorption: (1) [TSa] in vacuo; (2) after dosage of
NH; (equilibrium pressure of 10* Pa); (3) effect of pumping at room
temperature for 10 min (energy scale as in Figure 1); (4) TiO, (anatase).
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Enhanced protection of carbon-encapsulated magnetic nickel nanoparticles through a source-based synthetic stategy,
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Semimetal/semiconductor heterostructures

Semimetal:
(RE)As, (RE)P: NaCl-type
ErP (a=0.5606nm, p =150uQcm)
ErAs (a=0.5732nm, p = 150uQ2cm)
Semiconductor:
IHII-V semiconductors: zincblende-type
InP (a=0.5869nm)
GaAs (a=0.5653nm)
Mismatch:
Aa/a=-4.5% for ErP/InP
+1.4% for ErAs/GaAs

Applications:
Metal-base transistor
Hot-electron transistor
Resonant-tunneling transistor etc.

InP/ErP/InP heterostructure
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Theoretical Calculations
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X#RC T R #ELA

AE
Crystal Truncation Rod (CTR)

The rod-like distribution of L L L B
scattered x-ray around a
Bragg diffraction peak due
to the abrupt termination of
crystal periodicity at surface.

Y

o
—
o

)

What can we obtain?

*) Damping rate:

Surface roughness
*) Oscillation period:

Thickness of each layer
*) Oscillation amplitude:

Interface abruptness 1.5
*) Oscillation phase shift:

Difference of lattice constants 82

Y. Takeda et al.: Appl. Phvs. Lett. 82 (1997) 635.

Intensity (a.u
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Y. Takeda et al.: Aopl. Phvs. Lett. 82 (1997) 635.
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Various atom configurations

NaCl-Structure |
ErP

Ery, in InP

Intensity [a.u.]

Td(P) in InP

Td(In) in InP

Index 1

Er atoms are incorporated

] , © (d)
with NaCl cry stal structure Td(tetrahedral)-site Td(tetrahedral)ssite
with four P nearest with four In nearest

neighbor neighbor

Y. Takeda et al.: Appl. Phvs. Lett. 82 (1997) 635.



