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Coal pulverization by electric pulse method for water-coal fuel

In the article describes the electrohydraulic method as a source of high energy concentration for the disinte-
gration of the components of water-coal fuel in an aqueous medium under the action of pulsed discharges.
The proposed method of grinding coal is based on the use of pulsed shock wave energy resulting from a‘spark
electric discharge in a liquid. The essence and distinctive feature of the proposed technology isfthat'the pros
cessing of the material using the energy of the shock wave released with electrohydraulic actién allows'to ob-
tain a quickly crushed product of a given size. The degree of grinding of the material ongthe dependence of
the electrical and geometric parameters of the installation is determined. The optimal pafametets of the capac-
itance of capacitor banks, voltage of pulse discharges, number of pulse discharges andforiming gap distance
are proposed. The presented results of laboratory tests at different temperature mode, which proves that the
grinding of coal by electric discharge method does not require additional ceelinggsince the processing pro-
cess is carried out in a liquid medium. The main working element in the electrie,pulse processing is a spark
discharge, the resulting product is not contaminated with the materials of grinding'bodies, characteristic of the
traditional mechanical method.
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Introduction

Among alternative fuels, the so-called wategCoal fuel has good prospects. Water-coal fuel is a dis-
persed fuel system consisting of finely ground (40-500) microns) coal (55-70 % of the composition), water
of any quality, including mine water and industrial‘effluent water (3045 % of the composition) and reagent-
plasticizer. The presence of water in the composition of coal fuel provides a reduction of harmful emissions
into the atmosphere and turns coal intodmexplosien-proof material. The use of water-coal fuel has a number
of environmental, technological andgconomic advantages. Also one of the main advantages are safety at all
stages of production, reduction of harmful impurities in the atmosphere, the possibility of using it like liquid
fuel and full mechanization and aatomation of the process, the possibility of using coal of any brands and
reducing the cost by 2 or mofe times:{The energy efficiency of such fuel depends on the initial preparation of
coal, namely its grinding. In"this regard, it is necessary to improve the quality of coal grinding [1, 2].

Grinding coal fof water-éeal fuel is the basic task that must be solved in the production process.
Rheological properties and stability of the combustion process in direct proportion depends on the stability of
the grinding progessyof therscoal with the specified parameters and strict adherence to the concentrations of
excipients. For'grindingycoal, used mechanical crushers and mills of various types. Until recently, the water-
coal fuel igsreeeived with the use of these grinders. Mechanical mills can grind coal to a pulverized state, but
have_disadvantages in the form of bulkiness and complexity of equipment, significant specific power
gonsumption, as well as insufficient efficiency in the processing of high-strength items. There are also
difficulties in grinding wet ash coals, which merge and are compressed under the grinding organs, which
leads to a deterioration of the grinding [3-5].

In this regard, the grinding of coal under the influence of pulsed discharges in a liquid medium to obtain
the necessary product of water-coal fuel was studied.

The essence of the electrohydraulic method consists in the fact that when a specially formed pulsed
electric (spark, brush and other forms) discharge is carried out inside a volume of liquid located in an open or
closed vessel, super-high hydraulic pressures arise around the zone of its formation, capable of performing
useful mechanical work and accompanied by a complex of physical and chemical phenomena [6, 7].

The technological scheme of coal grinding includes a power source, a capacitor Bank as a storage of
electric energy, forming a spark gap, a working cell. The initial diameter of the coal particles in the tests av-
eraged dy= 1 mm, 5 mm, 10 mm, the diameter of the resulting product d = 70 pm.
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Results and its discussion

Laboratory work on coal crushing is performed depending on the basic electrical and geometric pa-
rameters of the electrohydraulic installation:

— capacitor bank capacity — 0.25 UF+1 UF (Fig. 1);

— pulse discharge voltage — 20 kV+32 kV (Fig. 2);

— number of pulse discharges — 300-2000;

— the distance of the forming gap is 7 mm+11 mm.
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Figure 1. The depe e 0 degree of grinding of coal on the capacity of the capacitor bank
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s of the discharge voltage and the number of discharges (U = 24 kV, N = 600),
rming interval of the electrohydraulic installation from 7 mm to 11 mm.
epending on the discharge voltage was carried out at the value of the capacitance of
C=0.5 pF and at different values of the number of discharges of the number of
=600). From the results obtained, it can be seen that with increasing electrical and
ameters, the degree of grinding of coal increases. The following values are selected as effective
ers ¢ installation: U= 2428 kV, C=0.5 uF, /=9 mm, N = 600.

e following studies were devoted to the study of changes in the temperature of the medium in the
2ss of grinding coal during the passage of a pulse discharge in a liquid medium.

is is due to the fact that in traditional methods before grinding coal is dried to a temperature of 70—
85 °C. In mechanical mills, as a result of friction between the crushing parts and the mill wall, heat is
generated, which causes the temperature of the dried untreated coal to rise by 20 °C. Thus, the temperature of
the pre-cooled untreated coal again reaches the permissible level of about 60 °C. To cool the crushed
particles to a temperature below 60 °C, cooling air is passed through an air-flow grinding mill at a
temperature below the temperature of dried unprocessed coal [8].
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Figure 2. The dependence of the degree of grindi 1 from the voltage discharge

The number of pulsed discharges increased fi 0 2000 when the temperature of the raw material
changed during coal crushing by electrohydrauli ig. 3). According to the obtained results it was
observed that increasing the number of imp % arges from 400 to 2000 maximum temperature limit

hydrocarbon fuel was 55 °C. This sugge
additional cooling, as the process takes e in‘afliquid medium.
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ure 3. The dependence of the temperature of wet coal in the working cell on the number of pulse discharge

Conclusion

The use of electrohydraulic method to obtain the necessary product for water-coal fuel shows the effec-
tiveness of the method. The efficiency depends on the capacitance of the capacitor Bank, the pulse discharge
voltage and the number of pulse discharge. The results of processing coal pulsed discharges in a liquid medi-
um, shows the rationality of the electrohydraulic method for obtaining water-coal fuel.
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CybI-KeMipJii OTBIH YIIiH KOMip/i 3JIeKTPMMILYAbCTI d/liciMeH ycakray

Makanaza MMIYJIbCTIK Pa3psATapiblH OCEPIMEH CyJbl QPTajd CYIbI-KOMIpJli OTHIHHBIH KOMIIOHEHTTEPiH
Je3UHTErpalyusiiayra apHajIFaH SHEPrUsSHbIH KOFapbl KOHHEHTPALMSCHIHBIH KO3l peTiHae 3J1eKTPOrHpaB-
JHMKAIBIK ONiC cumaTtrtasraH. KeMipai ycakTaynbil YCBIHBIFAH TOCUTI CYHMBIKTBIKTa YIIKBIHIBI SJIEKTP
Ppa3psABIHBIH HOTYDKECiH e maiina 601aThiH nMITy fBCTIK CORKBI TOJIKBIHHBIH SHEPTHACHIH NalijaaaHyFa Heris3-
JielreH. YCHIHBUIFAH TEXHOJIOTHSHBIH MOHI MEH, ePeKIICIIFl — 3JIeKTPOTHAPABINKAIBIK 9cep €Ty KesiHze
COKKBI TOJIKBIHHBIH JHEPTUSICHIH Taiifanafy apKBWIBI\MaTepHaIIsl eHAeyne Oenriri Oip Menmmepne Tes
yCaKTalFaH OHIMJI alyra MYMKIHIIK Oep@ai. KOHABIPFBIHEIH JJIEKTPIIK >KOHE T'€OMETPHSUIBIK IapaMeTp-
JIepiHiH TOYeNIUTiriHeH Marepuangsl ycakmay 4opexeci anbplkranasl. KoHaeHcatopnbik —Oatapesuiap
CHIHBIMIBUIBIFBIHBIH ~ OHTaWNIbl  4fapaMerprepl, HUMIYJbCTIK — pa3psATapIblH  KepHEyi, HMMIYJIbCTIK
pa3pAATApIbIH CaHbl JKOHE KafBUITACTHIPYINBI APAJIBIKTBIH apaKaIlBIKTBIFbl KOPCETUINeH. 3epTXaHalblK
3epTTeyJepaiH HOTIKeIepi opTypiideMIepaTypa pexuMIepin/e YChHbUFaH, Oy KOMIp/i AIeKTPIIiK pa3psin
ONiCIMEH YHTaKTay KOCHIMIIA CaIKBIBIATYABl KaXeT ermeiai, cebedi eHmey mporeci CYHBIK oprana
OpBIHAATANBL. DJEKTPUMIWILCTH | OHIeY Ke3iHIe HeTi3rl JKYMBIC JJIEMEHTI YIIKBIHIBIK pa3psx OoJIbn
TaObUTA/BI, aNbIHFAH | OHIM) JOCTYpJIi MEXAaHHKAIBIK oJicTepre TOH YHTAKTalFaH JICHENepIiH
MaTepHaIIapbIMEHIacTaHOAWABI.

Kinm ce30ep: KeMip, YHTAKTay, YIIKBIHIBI pa3psi]i, pa3psi] KepHEYi, 3MEeKTPOUMITYIIBCTIK ofic.
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N3menbuenue yris 3JeKTPOUMIYJILCHBIM CIIOCO00M
JJIS1 BOAOYT0JIbHOTO TOIIMBA

B craTthe ommcaH 3MEKTPOrHAPABINYECKUIl CMOCOO KaK MCTOYHUK BBICOKOI KOHLEHTPAIMH SHEPTUH IS
JE3UHTErpalii KOMIIOHEHTOB BOAOYTOJBHOTO TOIUIMBA B BOJHOW cpefe MOA JISHCTBUEM HMITYIbCHBIX
paspsinoB. IIpenmaraemelif croco6 n3MenbyeHHs YISl OCHOBAaH HAa MCIOIb30BAaHUHM IHEPTMU MMITYJIbCHOMN
yZAapHOH BOJHBI, BO3HUKAIOIIEH B pe3yIbTaTe UCKPOBOI'O IEKTPUYIECKOro pa3psaa B KUAKOCTU. CyIHOCTb U
OTJIMYUTENBHAS OCOOCHHOCTh IIpe/JlaraeMoil TEeXHOJIOTMH B TOM, dTo oOpaboTka MaTepHaia cC
KCIOJIb30BaHUEM JHEPrUM YAAPHOH BOJHBI, BBLACIAEMONH IpH 3IEKTPOrMIPABINYECKOM BO3JCHCTBUU,
MO3BOJISIET TOJYYHTHh OBICTPO M3MENBbUCHHBIH MPOXYKT 3aJaHHOil kpynHoctH. OrmpezneneHa CTeNeHb
M3MENbYEHHUsT MaTepuala B 3aBUCHUMOCTU OT JJIEKTPUYECKUX U IFE€OMETPUUYECKUX MapaMeTpOB YCTAHOBKU.
IIpennoskeHsl ONTUMAaNbHBIE MapaMeTpbl €MKOCTH KOHJEHCATOPHON OaTapeW, HamNpsLKEHUS] HWMITYTbCHBIX
Pa3psIoB, KOJMYECTBO UMITYIBCHBIX Pa3psIOB U paccTosHHE (GopMupyrommero npomexyrtka. [IpencraBiens
pe3ynbTaThl 1a00PAaTOPHBIX MCIBITAHUH MPU Pa3NYHBIX TEMIIEPATypPHBIX PEXKHUMAX, KOTOPHIE JOKA3bIBAIOT,
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YTO M3MEJIBYCHUE YIJIS JIEKTPOPA3PSAHBIM CHOCOOOM He TPeOyeT JIOIOJHUTEIBHOTO OXJIaXKICHHs, TaK Kak
npouecc 00pabOTKM OCYIIECTBISIeTCsT B KUAKOH cpene. OCHOBHBIM pabO4YMM  DJIEMEHTOM MpPHU
JNEKTPOUMIYIILCHOW 00pabOTKe SIBISIETCS WMCKPOBOW pa3psi[, IOJIYYCHHBIH MPOAYKT HE 3arpsi3HseTcs
MaTepHaJaMH METIOMINX TeJl, CBONCTBEHHBIX TPAJUIIOHHBIM MEXaHIIECKUM METOIaM.

Kniouesvie cnosa: yronb, u3menbueHue, UICKpOBOU pa3psill, HAIPsDHKEHUE pa3psaa, 3ICKTPOUMILYIbCHBIA Me-
TOJ.
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