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CHOIZE OF TECHINOLOGY AND THE EQUIPMEINT
FOE PEEPAEATTION OF WATEE -COAL FUEL
I LABCEATORY COMNDITIONS

Matalia Chemetskaya Anna Shvomikova &lexander Kuschenlo

East Tkrainian Matonal Univess ity named 1n memory of Wlad iy Dahl

Summary. This paper deals with the basic questions conrmected with the chodce of equprment and techinolozy
for water-coal fliel preparation. The infhence analysis of grinding bodies grarulomety in spherical nulls on
theological chavactenstics of fiael and on power inputs 15 camied cut at its rarsportation.
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INTRODUOCTION

Constantly growing prices of loguid fuel and vatural sas canse constant growth of expernses
for marmfachore of thermal and electtic enerzyw Besides, divect incineration of tradifioral fivee, ligmid
and gaseous kinds of fuels iz cormected with kigh leel of harredhl ernissions to attnosphere. The
cotnbination of these factors brings forth the problem of searching and working out of technolo-
gies leading to the use of less expenstve and ecologically safer alternative kinds of fuels. Cre of
such energy carriers is water coal fuel (WCTF) wlhich can be prepared from different coals as well
a8 rleaning waste and fine coal, with the advartage of rather lirnited dernand in the marketin con-
nection with their advanced harnidity and regrinding. Besides, low technological peovision of the
enterprises does not allow to use effectmrel wlow-grade kinds of coal fuel in larinary and chamber
firebozxes of various power installation.

& creial aspect of the introduction of sspersion fuels iz the reception process of stong
sevwrage water coal suspensions (SWCS). & combustible comporent in sach systerms is the crushed
coal of warious me tarmorphisto degrees, and water acts as the dispersion medinra. WCF is pre pared
by means of clean coal crashing and the subsequent rdxing of the crushed product with water and
cherndcal addittves in varions disperstve installations. Strocture of WCF: coal (0-250 microns)
- 5070 %, water - 29-40 %, a reagent-softemer - 1 %%, igrdfion termperatare - 450-650°C; fiving
teraperature - A50-1050°C,
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ORBRIECTE AND PROBLELS

The basic technological operations at the preparation of WCF are crushing of coal to gradation
which is coming nearer fo ernaxirourm packings and a choice of the cherical additives providing
fmidity and 2= divoe ntation stability of water coal fuel. Theoretical and experimental researches have
shonamy, that the clossst to ethe maxirurn packings is bimodal granale coraposition of the coal. Eey
pararnetre defining character of 4 fittn phase granule comgpositior, is the techrological scherne of
coal crushing.

Nowr rnany ways of water coal fuel preparation are knowr. Reception of coal hirmodal granule
cornposition by its two-phasic grinding v spherical and rod rills is traditional The first stage of
grinding iz carried out by wet grinding in sphercal rills at rmass coneentration of eoal of 50 %%,
Till the size of 10 rmictons no more than 5 %% ate exposed to croshing and  ondsy 30 % of the indtial
toaterial with the size of particles 1 ... 3 roen [7, 11].

L&t the second stage the crushing is carrded out in rod wdlls, in which 70 %% of the indfial
toaterial 1 ... 3 roon) is moved fogether with the grinding product in spherical mills and technical
water. St this stage the definitive grinding, careful hashing of the water coal mix and fltration ave
carried out. It is necessary to notice, that softener is entered at the realisation of the first stage of
gnnding 1n spherical mills [2, 7, 11].

Preparation of WCF whith necessary grain-size distributionby coal grinding in two stages
cotside rably raises power consuaption in the process, hence the higher fuel price . The evidence
of thiz iz the field experienee of complex Belowo-Wowvosibirek (Fussia). Here at the high expense of
(90-110 k¥ t-ht) on the block of rarafachored WCF of the irdtial terroinal it is nec essary to consame
the power of two-phase grinding of 75,1 % of operational expenses [2, 10].

The analysis of the ressarches carried out by arientists working in this area proves the pos-
sihility of reception of necessary bitnodal gravmle composition of particles at perfonmance of one
stage of grnding in a spherical mill, by change of grarmlomety grinding bodies. In Fiz. 1 the
scheme of preparation of WCF by ore-phase grinding [3, 7, 10] 1z presented.

Lecording to this scheme  the receiwed coal was split up to the size of 3-8 rmon inoa ham-
ey crusher ther it was mived with water and chernical additives. At the following stage coal was
subjected to crushing to the size of 0.3 mm. Then the obtained homdrornitore undensent hormog-
erization and filtraion processes and as a result we receded water coal fuel with birnodal granule

cornpos ion.
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Fiz. 1. The teclmological scheme of WACF preparation wath bumodal
gramle cornposition by one-phase grinding
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Lz indicated abowee, coal bimodal graxnle comwposition was recetved in connection with the
change of grarule composition of grinding bodies in a spherical wall. In table 1 data on loading
of a dram of spherical mills by stinding bodies are shown, The grain-size of spherical loading is
presented graphicallyin Fig. 2.

Table 1. Guain size of grinding bodies [3, 10]

Varlant of loading Iphere diamster, nun
40 | .| | 1a

The mairterarce of spheres i a bunp
I 100 _ -
1I ; 25 25
1o el 20 20
Iv 40 3 30
v o 15 15

Each of the specified waviants of loading of spherical will grinding bodies gives a defined
grain-size distintion of a firvn component in WCF. The mariraarn size of spheres for initial mai-
rom coal fineness 3 rorn to 40 wowm [3, 10].
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Fiz. 2. Gram-s me of grinding b odies

For preparation of water coal fuel with setting gram-size in laboratory condiions the most
rational is the e thod of a coal grnding inone stage. For preparation of coal for ershing, 1. for
the reception of fittn rnaterial the size of 3 ren, the application of sphetical mill is offered.
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The aforesaid avalysis has allowed to define the most comprehensible operating modes for
a spherical rall:

*  Relatiee speed fictor - w =076,

»  Filling of a dru of a mill grinding bodies factor - ¢ = 40%,

= Diareter of grinding bodies - D= 40 »m,

= Wil operating mode - waterfall,

= Crushing tirne - § = 30 min.

Further techrniological reception yprocess of bimodal cormposition of the firtn component is
spent according fo the scheme presented inFig. 1.

Grain-size of coal particles with the iratial size of 3 rom depends on the wanant of loading
of grinding bodies. It iz presented in Table 2 on an example of coal of rark «Ge with ash on dy
weight A% = 16.5% and hureddity W= 2%,

The estirnation of grain-size distributions is presented in Table 2 shows. The v differ consid-
erably on an outflow of class 40 ricrons, on the sieve residue 20-90 microns, on an outlow of a
class +200 ricrons, on the weight-average diameter, on an outlow of interme diate class. These
pararetres influence the rheological characteristics of water coal fuel and its stability

Table 2. Gramsize of coal at varons vanants of loading [10]

Vanart of loaling

Fineness, I I o v 7
nom

e Ty %% Tyt fr Ty b ¥, Ty fr Ty b
+0,5 oz 07 - - - - - - - -
0305 0z L5 - - - - - - - -
02505 0a 21 0,1 0l 1] 05 - - L1 L1

020,25 28 449 28 29 247 32 - - 33 44

0102 a4 148 20 102 25 11,7 43 43 22 158
0,0E-0,1 230 38 185 =4 125 |32 155 (188 ) 355
o007l 449 8.5 359 A, =0 4.5 23 Al 415
oo20m (501 750 338 a=.7 HOo o(72p ;e |55 1 83,5
00,04 250 100 303 100 220 (160 425 | 100 2.5 100

Besearches of WCF theological charac teristics, prepared under the offered scheme and for
fony wariants of the firen coraponent’s crushing, were camded out with the use of chemical additne
¢Diofens at the mass concentration of 62-65 .

Flow characteristics of the prepared water coal fuel is presented in Fig 3 and Fig 4.
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Fiz. 4. Dependence of 'WCF effectve viscos iy on the sramlomety of the used coal
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CONCLUSIONE

The analwsiz of the receed data shows that all the water-coal suspensions possess the suf-
ficient Anidity, allowing to make reliable theological rmeasurernents.

In respect of an estirnation of power expenses for transportation of water-coal fuel, the
chtaired data canbe estimated as follows: the miniramwn power inputs on the moving of water
coal-fuel through pipelines can be at its preparation with the use of grinding bodies by the first
variant and further according to the deterioration of rheological characteristics of located variants
IY, III, II (Fig. 3, Fig. 4.

If we choose the most rational grinding bodies® srain-size it 13 necessaryto consider the gram-
gize of a firm component providing the greatest possible coneentration. Therefore it is possible to
tnake a conclusion that the most cormprehensible is the use of the Irth warant of grinding bodies”
grair-gize in a sphierical mill.
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WY BOR TECHNOLOGII [ OBROBKI DLA PREY GTOWANIA WODOROWEDLO-
WEGO WWARTNKACH L ABORATORY THY CH

Streszemeae, W opracy wpab=ono podstasrowe proh lemy mangzane zarvb czem teclmologin 1 chrdbla dla peee
gotoararma wodcroareglosrezo palrara. Preeprosr admona analaizs wpbpan gramiladi nuelormeh charaldensstdd
wod oz evwrezo paltwra 1 na energetyeme wartodel prey jego trarspotowarm .
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