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Abstract : Mesoporous anatase TiO, nanoparticles have been synthesized by a hydrothermal method using a tri-block copolymer
as a soft template. The resulting TiO, materials have a high specific surface area of 230 m’/ g, a predominant pore size of 6.8 nm
and a pore volume of 0.404 mL/g. The electrochemical properties of mesoporous anatase TiO; for lithium ion battery (LIB) anode
materials have been investigated by typical coin cell tests. The initial discharge capacity of these materials is 240 mAbh/g, sig-
nificantly higher than the theoretical capacity (175 mAh/g) of LTO (LisTisO12). Although the discharge capacity decreases with
the C-rate increase, the mesoporous TiO is very promising for LIB anode because the surface for the Li insertion is presented
significantly with mesopores. Nitrogen doping has a certain effect to control the capacity decrease by improving the electron
transport in TiO, framework.
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Table 1. Selected lithium-ion battery systems for PHEV[5]
System NCA-Graphite LFP-Graphite MS-TiO, MNS-TiO, MN-Graphite
Electrodes
Positive LiNio,gCO(),] 5A1(),05 LiFeP 04 LiMll204 LiMIl] ,5Nio,504 Li 1 ,2Mn0,5Nio,202
Negative Graphite Graphite LisTisO12 Li4sTisO1» Graphite
Capacity, (mAh/g)
Positive 155 162 100 130 275
Negative 290 290 170 170 290
Safety Fair Good Excellent Excellent Excellent
Life Potential Good Good Excellent Unknown Unknown
Cost Moderate Moderate Low Moderate Moderate
Status Pilot Scale Pilot Scale Develop. Research Research

Figure 1. EnerDel/Argonne Advanced High-Power Lithium-Ion Battery (MS-TiO; system).
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Figure 2. XRD patterns of MP-TiO, and NMP-TiOs.

Table 2. Measured physical properties of MP-TiO, and NMP-TiO,

Samples Crystallite size S%ET Pore size | Pore Vg)lume
(nm) (m'/g) | (nm) (cm’/g)
MP-TiO; 8.5 230 6.8 0.404
NMP-TiO, 6.5 212 5.1 0.324
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3.3. XPS spectra
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Figure 3. N, adsorption-desorption isotherms of (a) MP-TiO, and (b) NMP-TiO,. BJH pore size distribution plot is shown in the inset.
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Figure 4. XPS spectra of (a) the N 1s region and (b) the Ti 2p region of MP-TiO, and NMP-TiO..
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Figure 5. UV-vis diffuse reflectance spectra of MP-TiO, and
NMP-TiO,.
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Table 3. Capacity vs. C-rate of of MP-TiO, and NMP-TiO,
C-rate LTO ref (Charge) | LTO ref (Discharge) | MP-TiO,(C) | MP-TiO,(D) | NMP-TiO,(C) | NMP-TiO, (D)

0.1 175 mAh/g 169 357 240 337 228

0.2 170 168 252 221 253 221

0.5 169 166 233 206 234 210

169 165 221 193 226 202
2 168 163 212 175 219 190
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