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I nt rOd u Ct I O n Activated carbons are used in many technical

processes, such as the purification of water. and pharmaceutical products, the
removal of volatile organic components, colorants.and aroma from effluents [1, 2].
They are also used as carriers for catalysts [3]. Anthracites are very suitable
precursors for activated carbon preparation, since they are high-rank coals (high C
to H atomic ratio even without carbonization) and show a high volume of very fine
micropores [4, 5]. However, the above-mentioned processes often require
precisely nano-sized pores for the adsorption or conversion of large-sized
molecules (colorants, biomass, etc.). Conventional carbon activation
methodologies are divided in too physical using steam or CO,, and chemical using
KOH, ZnCl,, and H;PO,, which are the most reported oxidizing agents [6].
Disadvantages of chemical activation: reagents came with a price, the activation
process is more corrosive than physical activation, reagents can be hazardous to
the environment, and also a time-consuming washing step is needed to remove
chemical residues [6, 7]. At the same time, physical activation to obtain
nanoporous materials from anthracites is poorly studied [8, 9].

In this work, the influence of the activation duration by high-temperature steam
treatment (900 °C) of anthracite (A) on its structury, thermal stability, and other
technological properties was studied.

Experimental methods iotems of 10w

temperature (T = 77 K) nitrogen ad(de)sorption were measured on a
Quantachrome® NOVA-1200e automatic sorbtometer after in situ evacuation at
473 K for 6 h. The NovaWin 11.04 software was used to calculate the parameters
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RESU ItS In the process of activation, a gradual decrease in the
bulk density of the samples was observed, while the resistance to abrasion began
to decrease only after 600 minutes of activation. Contrarily the treatment leads to
a gradual increase in the average pore radius and the BET specific surface area in
anthracite. This is accompanied by an increase in the proportion of micropores up
too 480 minutes of activation, after which it decreases. The DFT pore size
distribution shows the development of mesoporosity in anthracite during the
activation process. TG, %
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Table 1. Technological properties and parameters of a porous structure of the samples studied | | | '
Bulk den- Abrasion SPfT, St st ... V. Vs, Vmiao/ R, Adsorption capacit 473 673 873 1073 K
Sample* - , ’ 2; mzlcro; m;cro; §: micro ’ P P 3 y
sity, g/cm°’ resistance, % m“/g m/g m°/g cm’/g cm’/g V;,% nm for benzene, cm®/g C I 2
A - 3 110 018 011 OIO 01002 0 510 g O n C u S I O n In th|S way, the pOSS|b|I|ty Of
A120 0,9 90 413 950 404 0,16 0,18 90 0,9 0,2 structuring anthracite by high-temperature steam treatment,
A240 0,8 90 g2 10 512 0,22 ORANTSEEEN S 0,2 which does not require chemical agents and s
A360 0,8 90 92 10 633 0,28 OFENNNEEE.E 0,3 environmentally friendly, has been shown. Micro-
mesoporous carbon material with a significant proportion of
A600 0,6 90 987 32 356 0,47 O IRCHES 0,4 nanopores obtained by this method retains the high thermal
A720 0,4 30 998 83 915 0,49 0,60 31 1,2 0,5 stability.

*A number |nd|cates the duration time of activation in min
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