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Activated carbon is used as a sorbent in the systems
of chemical water treatment and in the wastewater dis�
posal systems at industrial enterprises, including ther�
mal power plants and heating plants. In view of large
consumption of fuel and electric power and heat losses
in manufacturing activated coal by means of a tradi�
tionally implemented method on the stand�alone
equipment, for example, in rotary kilns in fluidized
bed plants, this product becomes increasingly costly
[1]. The prime cost of the sorbent can be reduced, if its
production is organized with extraction of part of the
heat from the plants that generate heat directly at the
enterprise. In this case the basic technological cycle of
the generation of thermal energy remains the same,
while heat needed for carbon activation is only con�
sumed by the systems of chemical water treatment and
by wastewater disposal systems. 

The technology of carbon activation proposed
below is implemented by means of preliminary separa�
tion of fine particles of raw coal (up to 1 mm in size),
which then are admitted for coal�dust firing to main
heat�generating plants, and by means of the separa�
tion of larger fractions within the narrow size range
(from 1 to 2 mm, from 2 to 4 mm, from 6 to 8 mm, and
so on), with subsequent supply to the heat�generating
plant for gas�flame thermal treatment with the pur�
pose of removing moisture and volatiles. The activated
coke is delivered to the consumer.

The need for separating narrow ranges of coal�dust
fractions (fractionation) stems from the special feature
of the process of combustion of coal particles that has
sequential time periods. The lengths of these periods
depend on the fixed size of raw particle δi, oxidant
concentration  and the thermal background in the
chamber—the gas temperature Tg [2].

The first period is characterized by non�flaming
particle heating with the release of moisture and natu�
ral combustible volatiles, and it is calculated in sec�
onds from the formula:

(1)

The following heating of particles and released vol�
atile components in the oxygen medium brings about
inflammation and combustion of volatiles; time of
their burnout, in seconds, is determined from the rela�
tionship:

(2)

and time of the onset of oxidation of coke of the ith
particle (coke inflammation), s, is:

(3)

where ρcd is coal density, kg/m3; n ≈ 0.5. In the formu�
las (1)–(4) km, kc.v, and kc.i. are coefficients obtained
experimentally.
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Abstract—The production technology of activated carbon using the conventional equipment of the thermal
power stations and boiler houses is proposed. The obtained product is directed into the systems of chemical
water preparation and water drain of enterprises. The production cycle is invariable when producing the acti�
vated carbon by the proposed technology. The fuel consumption and heat losses are considerably reduced
when implementing this technology compared with the known analogs of the carbon sorbent. The production
efficiency increases if small dust particles are preliminary separated and coal is activated in narrow ranges of
fraction sizes. 
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