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Since the 1990s, the processing of coal slurry from
coal�enrichment facility has been under active inves�
tigation. Today, processes available for this purpose
include flotation, screw separation, and concentra�
tion on tables. The enrichment of coal fines from
sludge ponds in hydraulic cyclones and inclined sep�
arators and by oil agglomeration are also being tested
[1–5].

Globally, Canadian enterprises process coal slurry
to extract a fuel, by means of modernized fixed or
modular enrichment equipment. Briquetting is an
effective and fairly inexpensive means of producing
fuel from coal fines and may be used in the processing
of carbon from sludge ponds [6].

In the present work, we investigate the briquetting
of carbon material from slurry tanks at enrichment
facilities in the Anzhersk deposit (Kuznets Basin).

We consider coal slurry from tanks in the Anzhersk
deposit with the following characteristics: rank OS
(Vdaf 18.3%); ash content of unenriched material
35.1%; content of <0.5�mm class enriched by flota�
tion 10.3%. In flotation, the reagents are as follows:
AAR collector, 2 kg/t; KOBS�150 foaming agent,
2 g/t; nonclinkering beads; piece size 0–2 mm (27.7%
in the <0.2 mm class and 4.3% in the >2 mm class).
The binders employed are BN�70 bitumen, Briketin,
and sulfite waste liquor.

For briquetting, we use cylindrical matrixes (work�
ing�chamber diameter 25 mm) in an IP�1 hydraulic
press.

The preparation of the batch for briquetting with
petroleum binder includes thermal drying and heating

of the coal component to 80–90°C; vigorous mixing
of the coal with petroleum binder at 80–90°C; batch
cooling to 50–60°C; and pressing of the batch at 25–
100 MPa. In investigating the briquetting properties of
coal slurry with sulfite waste liquor, no heat treatment
is employed.

The briquet strength is estimated from the limiting
compressive strength. The briquets are fractured in the
same hydraulic press, with recording of the destructive
force. Two series of tests are conducted: with unen�
riched coal; and with a 2:1 mixture of the enriched
coal and initial coal. The ash content of the batch is
26.7%.

In Fig. 1, we show the briquetting properties of the
unenriched slurry. Analysis shows that the strongest
briquets (satisfying the requirements for domestic�fuel
briquets) are obtained with BN�70 bitumen as the
binder. These briquets are produced with 7% binder, at
25 MPa on roller presses. For stamping presses, at 80–
120 MPa, the BN�70 bitumen consumption may be
reduced to 6%.

The strength of the briquets obtained using Brike�
tin is somewhat higher immediately after production
but, after storage for a few days, the strength is better
for the briquets based on bitumen. The strength of the
briquets obtained with sulfite waste liquor is practi�
cally always less than that of the briquets based on
petroleum products.

In Fig. 2, we show the briquetting properties of
unenriched slurry and slurry enriched by flotation.
Analysis indicates that the same trends are observed
for the different binders. Introducing enriched mate�
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rial in the briquetting batch only slightly increases the
strength of the briquets within the given range of ash
content.

The briquet structure is studied by means of a
Neophot�21 microscope in polished sections. In Fig. 3,
we show a fragment of the briquet structure. We may see
that the initial batch is well homogenized; there are no
sections where the particle surface is not covered with

binder. The relatively large particles do not break down,
which indicates that pressing of the material is not
excessive. Binding complexes are clearly seen in the
intervals between individual coal particles. These com�
plexes are substantial binder films, structured on
account of filling by fine coal particles. That increases
the strength of the briquets, since both internal and
boundary binder layers are structured.
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Fig. 1. Briquetting properties of unenriched coal slurry with different binders: (1) briquet strength 5 min after formation; (2) bri�
quet strength 24 h after formation.
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CONCLUSIONS

(1) The solid sludge of ash content up to 35%
obtained from sludge ponds at enrichment facilities
has adequate binding properties when petroleum
binders are employed.

(2) The briquetting properties of batch containing
a mixture of the initial slurry and the corresponding

flotational concentrate improve when using petroleum
binders: Briketin and BN�70 bitumen.

(3) In briquetting with sulfite waste liquor at 80–
100 MPa, mechanically strong briquets may be
obtained. However, their low water resistance entails
additional expenses in organizing water protection on
storage and transportation. Nevertheless, this process
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Fig. 2. Briquetting properties of a mixture of enriched and unenriched coal slurry with different binders: (1) briquet strength 5 min
after formation; (2) briquet strength 24 h Fig. 3. Fragment of briquet structure: (1) individual coal grain; (2) carbon–binder com�
plexes. 
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must be regarded as competitive on account of the lack
of heat treatment in briquet production.
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Translated by Bernard Gilbert
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