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Anthracite as electrode material for lithium power sources

Mandzyuk V.I.', Nagirna N.I.l, Povazhnyi V.A.Z, Golovko L.V.z, Rachiy B.I!
y Nagirna IN.1.

"Vasyl Stefanyk Precarpathian National University, Ivano-Frankivsk, Ukraine
*Institute of Bioorganic Chemistry of National Academy of Science of Ukraine,
Kyiv, Ukraine

Among a wide range of coals, anthracite is interesting for its abundance,
low cost, high carbon content, non-graphitizable nature, microporous structure
and high density [1, 2]. Easy handling and simple material preparation make the
anthracite attractive as a candidate for cathodes of lithium power sources.

Six standards of nanoporous carbon obtained from natural Donets
anthracite (Ukraine) by steam and gas activation method in boiling bed at
temperature of 1100-1200 K.

The isotherms of nitrogen adsorption were got using automotive device
KELVIN-1042 (KOSTECH MICROANALYTICAL).

Electrochemical introduction oh lithium ions was curried out in two-
electrode glass cells with separated cathode and anode space in galvanostatic
regime (current density was 40 pA/cm?, voltage interval was 3.4 + 0.05 V) using
TIONIT P2.00-xx charge / discharge stand.

As follows from received results (table), the value of specific capacity of
the explored materials correlates with the size of specific surface and total pores
volume. The effect of micropores volume is less significant.

Table

The structure-adsorption and energy characteristics of nanoporous carbon

obtained from anthracite

Specific | Total pores | Micropores Specific

Standard | surface, volume, volume, capacity,

m*/g cm’/g cm’/g mA-h/g
A-1 450 0.26 0.20 940
A-2 680 0.34 0.18 979
A-3 880 0.49 0.23 1193
A-4 940 0.50 0.25 1150
A-5 980 0.55 0.17 1157
A-6 990 0.59 0.17 1440

This work has been funded by the CRDF/USAID (UKX 2-9200-IF-08) and
the Ministry of Education and Science of Ukraine (M/130-2009)

1. Bessant G.A.R., Walker P.L. Activation of anthracite: Using carbon
dioxide versus air // Carbon. — 1994.— V.32, Ne6, — P. 1171-1176.

2.  Povazhnyy V.A., Golovko L.V. The catalyst currier of vinyl acetate
synthesis on activated anthracite base of Donetsk deposits // Catalysis and
Petrochemistry. — 2010. — V.18. — P. 67-71.

171



