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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

b

a
10 F 10 [ ] XANES-GIQ:;E%E‘.(:
BESE—5S TR
B
- 05 205
a2 ,tﬂ
3 A 3
E 7 X= 0:6’7 % [&J‘IR MmN ;
- x =077 -
0.0 : [T x=086 0.0
832 833 834 835 836 837 838 770 7.72 7.74 7.76
Energy / keV Energy /keV
a b
25 40
ol ) O EXAFSRRIN)LIE
) o - - ) ----x=0.05 . N
Lol Nif 72 [ 4R R
& g - -x=035 o
S0 e T4+2|ZFE AT26ER 1L
o x=0.6 A _ —,
= a Eol VY x=080 /A EEZBERBATES,
0 0 - L ~
0 1 2 3 4 5 6 0 1 2 3 4 5 6
r/ A

/A

FIG.2. The Fourier transforms of the Ni K-edge and Co K-edge EXAFS spectra of (a) Li; - \NiO; and (b) Li; - \CoQ, as a function of x. The Fourier
transforms are not corrected for the phase shifts.
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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: [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). )
i

] | L 1 |
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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 1 | ' \
titanium foil K edge.) 0.0 200 400 600 80.0 100.0
Energy (eV.)

- N Ad, —_ L t ~é Figure 4. XANES spectra of [TSa] outgassed at 400 K, the effect of
TI (j: ‘/ I ) b- I\ @ ﬁ 1:% [h l L) 4EE 1lL 7-d~ o NHj adsorption and desorption: (1) [TSa] in vacuo; (2) afteredzs:;e :f

NH; (equilibrium pressure of 10* Pa); (3) effect of pumping at room

% 0) *%Jsﬁ ‘j: [&;’E . H‘R" 7K-GE-5E E,‘] ': % 1t3—é o temperature for 10 min (energy scale as in Figure 1); (4) TiO, (anatase).
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