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CEJIEKTUBHA ATPET'AIIIA BYT'IULUIA

Cmamms cmocyemubcs cneyianbHux mMemooie 30a2aueHus i 3He800HEeHHs MOH-
KO- [ OPIOHOOUCNEPCHO20 82l — CEleKMUBHOI MACIAHOL azniomepayii ma ¢hioKy-
JAYIL 8Y2INNA IAMeKCamul, SIKI MO*CYNb BUKOPUCMOBYBAMUCS AK CAMOCMIUHO, MAK 1
8 Komniekci 3 ¢promayiero. Mema pobomu — Ha OCHOBI pe3yTbmamie NPo8eOeHUxX
00CNI0HCEeHb BUKIACTNU OCOOIUBOCMI YUX MEXHOJOIUHUX Npoyecis, 30Kkpema, Qizu-
KO-XIMIUHI OCHOBU MEXAHI3MY MACIAHOL aziomepayii ma iamekcHoi Qaokyiayii 8y-
2ILIA, 0OXapaKkmepu3yeamu OCHOBHI YUHHUKU 6NAUBY HA NPOYECU.

Cmamovsa Kacaemcsi CneyuanbHblX Memooo8 00602aujenuss U 003804 CUBAHUS
MOHKO- U MEIKOOUCNEPCHO20 YISl — CeNeKMUBHOU MACIAHOU aznomepayuu u go-
KYIAYUU Yeisi 1ameKcamu, KOmopuvle MO2ym UCHOIb308AMbCS KAK CAMOCMOAMENbHO,
maxk u 8 komniexce ¢ promayuei. L{eno pabomul — Ha 0OCHOBE pe3yIbMamos 8blnoJ-
HEHHBIX UCCNe008AHULL U3NOACUMb OCOOEHHOCMU IMUX NPOYEcco8, 8 4acmHOCMU,
@u3UKO-XUMUYECKUE OCHOB8bI MEXAHUIMA MACTAHOU da2iomepayuu U JameKCHOU
Groxyrayuu yeuns, oxapakxmepuzo8ams 0CHOG8HbIE PAKMOPbl GIUAHUAL HA NPOYECCHL.

®Di3nKo-XiMi4YHI 0CHOBY MeXaHI3My MAacCJISIHOI arjioMepauii Byriuis.

B ocHOBI BcixX pi3HOBHIB MacC/sTHOI arjoMepariii Byrijulsl JISKUTh MPOIIEC Ce-
JIEKTUBHOIO PO3JIJIEHHS JPIOHO3EPHUCTOI BYTUIbHOI MIHEpadbHI CyMIIIl, SIKHi
CKJIQJIA€THCS 3 TTOCIIIOBHUAX TEXHOJOTIYHMX cTamii [1, 2]: aaresiiiHol B3aeMomil Mix
BYTUUISIM 1 MaciasiHUMU (PpakifisiMy, eMyJIbI'yBaHHS 3 YTBOPEHHSIM MEPBUHHUX BYT-
aemMacisiHUX (DJIOKYJI Ta iX ayTOre3iifHOro CTpYKTYypyBaHHS y BIIHOCHO TBEp/ll Ipa-
Hynu (puc. 1).

AnresiitHa B3a€MO/II JESKUX BYIVICBOJAHEBUX PIJIUH 3 BYT'ULIAM PI3HUX CTaii
MeTaMopdi3My JOCTIKEHa cydacHUMU (Bi3UKO-XIMIYHIMH MeTojaMu. Becranosme-
HO, 1110 aare3is B MiXK (a3Hili 30H1 3B’ s3yr0ue-cyocTpaT 00yMOBIIOETHCS (PI3MUHUMU
3B’si3kamu (cwin Ban-nep-Baanbca), a Takok MOXIIMBI BOJHEBI 1 XIMI4HI 3B’ SI3KHU.
[To3uTHBHY PO BIIIrPatOTh KOMILIAHAPHI CTPYKTYPH MACJISTHOT'O areHTa.

EmynbryBanHsi Mae Micle SIK B MpolLieci arjoMepalii po30aBieHuX CyCHeH31i
BYTULJIS, /1€ B3AEMOJIS 3B SI3yI0UOr0 1 BYTULISL CYNIPOBOXKYIOThCSI CEJIEKTUBHUM 3a-
XOIUJIEHHSIM TOHKUX YaCTHMHOK BYTUIJISl HA TTOBEPXHI MACISAHOI (ha3u, TaK 1 y BUMATKY
aryioMepallii KOHIIEHTPOBAHUX CYCTIEH31H, KOJIM BIAHOCHE 3HIKEHHS 00’ €My BOJIM 1
HAsSIBHICTH TBEPAUX T1APOPUILHUX 1 TAPO(HOOHUX YACTUHOK CTBOPIOIOTH YMOBH JIsI
(GbopMyBaHHS 3BOPOTHOTO €MYJIbCii. Y LUJIOMY, YTBOPEHHS BYIrJieMacisiHUX (QIIOKYI
00yMOBJICHO J1I€}0 TBEPJOr0 eMyJbraTopa, KU MpeACTaBICHUN TUCIIEPCHUM Op-
raHIYHUM KOMIIOHEHTOM TBEp/10i (pa3u ariioMepoBaHOi CyCreH3ii 3 pO3BUHEHOIO TO0-
BEPXHEIO.

Mu 3adikcyBany peryasipHICTh ayTOTe31MHUX KOHTAKTIB MEPBUHHUX BYyTJeMa-
CIISIHUX CTPYKTYp, 3QJIEXKHICTh MIIHOCTI arjioMepaTy Ha CHIBBIIHOIIEHHS aJcopo-



HIAHKX 1 00’€MHUX LIApiB 3B A3yIOYOro, a TaKOX 3aJEKHICTh PO3MIPY TpaHysl Bij

IHTEHCUBHOCTI TiAPOAMHAMIYHUX BIUIMBIB Ta IHIIWX TEXHOJOTIYHUX TapaMeTpiB
arJioMepariitHoro mporecy.

Puc.1 — 3pa3ku annuiidiB ByriemMacisiHUX arjioMepaTiB:
1-4 — cTpykTypa ,,A1p0-000JI0HKA™; 5 — BT y MacisiHii Kparuti; 6 — Byr-
aemacisiHa (IIoKyJa.

Fig. 1. — Samples Photomicrograph of coal-oil agglomerates:
1-4 — the structure of "core-shell”, 5 — coal-oil drops, 6 — coal-oil flokula.



BusiBiieH1 3aKOHOMIPHOCTI arjioMeparifHuX MexaHi13MiB 1 (hi3UKO-XIMIYHI 0CO-
OJIMBOCTI BYTJIEMACIISTHOT B3a€MO/Iii, € OCHOBOIO JIJIsi pO3POOKH 1 CTBOPEHHS ITPOMHU-
CJIOBUX KOMIUICKCIB JIJIsl MACJIsTHOT arjiomepariii kam’sHOTro BYTULIA, siki Oyiu anpo-
OOBaH1 aBTOpaMH Ha JIEIKUX HIANPHUEMCTBAX BYI'UIbHOI MPOMUCIOBOCTI Ta €Hepre-
TUKU (pHuc. 2).
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Puc.2. [linotHa ycraHoBKka MacisiHOi rpanyisiii Byruuis. Jlyranceka TEC,
m.Ilacta. Kpynaicte Buxigaoro Byriyuisa 0-200 Mk, ryctuHa myasnu 3-30
%, Tun 3B’s3yr0o4oro — masyt mapku M100, Butpatu 3B’s3ytouoro — 20-
25%.

Fig. 2. Pilot plant oil granulation of coal. Thermal power station in
Shchastia, Luhansk region. Coal particle size of 0—200 um and pulp density
of 3-30% (wt./vol.). Type of oil — M100. Volume of oil 20-25% (vol. / wt.).

3acTocyBaHHsI OyTaXi€eH-CTUPOJbHUX CHHTETHYHHUX JIATEKCIB ISl CeJIeK-
TUBHOI (PJIOKYJISIIII BYTiJLIS.

TexHosorist CeeKTUBHOI (PIOKYJISIIT TOHKOJAUCTIEPCHUX CYCIEH31M 3a J0I0-
MOTOI0 CUHTETUYHHX JIATEKCIB € MEPCIEKTUBHUM METOJIOM ITiJIBUIICHHS €()eKTHB-
HOCTI MiAroTOBKH TOHKOro Byriuis [2, 3]. CyTh mpoliecy HoJsirae y CeleKTUBHOMY
3aKpIIUIEHH] JIATEKCHUX TJ00YyJd Ha MOBEPXHI BYTUUIsl B TOM Yac SIK MiHEpaJbHI
KOMITOHEHTH menTu3oBaHi. [lenTuzaiis BigOyBaeThcs MpU 30UTBIICHH] 3apsiy Mi-
HEpaJIbHUX YacTUHOK 1 (a00) miodumizamii (rigpodurizamnii) ix nosepxHi. B nupomy
Oepe yJacTh MHOHOTEHHA IMMOBEPXHEBO-AaKTUBHA PEUOBHHA, YACTINIe aHIOHHOTO THUITY,
SIKOIO CTaO1T130BaH1 JJATEKCHI TJI00YIIH.

[Ipouecu arperarii 1 nenTu3auli 3a0€3Me4y0Th CEJIEKTUBHY arperamito Byrijib-



HUX 3€PCH 1 YTBOPEHHS MEPBUHHUX BYT1IHHO-TATEKCHUX KOMILIEKCIB — MICTOUYKOBY
daokynsmiro Byruuis (Puc. 3).

[IpoBeneHi HaMu AOCIIJKEHHS MMOKa3alid, 10 OyTaai€H-CTUPOJIbHI JIATEKCH €
HaAOLTBII AKTUBHUMU B CITIBBIIHOIIEHHI KOMITIOHEHTIB «OyTaaieH:ctupom» = 70:30.
Bonu ctalinizoBaHi MOBEpXHEBO-aKTUBHIUMH PEUOBMHAMU — HATPIEBUMH Ta Kalll€-
BUMH MWJIaMH TUITY CUHTETUYHUX >KUPHUX KUCIIOT 1 JUCIPOIOPIIIOHOBAHOI KaHi(o-
Ti.

Puc. 3. — ®parmeHT ByrienaTekcHOro komiuiekcy, x45 000: 1 —
BYTUIbHI YaCTUHKY ; 2 — JIaTeKCHA T7100yna; 3 — JIaHII0KOK TJI0-
Oyn; 4 — eMynbraTop.

Fig. 3. — Fragment of complex carbon-latex, x45 000: 1 — coal
particles, 2 — latex globule, 3 — chain globules, 4 — emulsifier.

[Tpu BuTpaTtax dmokynsara 100-200 rpaM 4KMCTOT pEUOBUHHM JIATEKCY HA TOHHY
TBEPAOro, BUXiJ (DJIOTOKOHILIEHTpPATy 30UIbIIYEThCS B cepeaHboMy 2-3 %, a BMICT
30/ y Bigxogax 3pocrae Ha 4-8 %. OqHouacHO MOKPAIIYETHCS TPpaBiTAIlIiHE PO3/Ii-
JICHHS.

Pe3ynbTaTu 10caiAHO-IPOMHUCIIOBOI anmpoailii TEXHOIOr1i Ha Byriie30arauyBa-
aeHuX padbpukax (Puc. 4) mixrBepawim aHi 1a00paTOPHUX JOCIIIKEHB 1 TTOKa3alu
nepeBary MpornoHOBAHOIO METO/Y, SIKMM BIJIPI3HAETHCS MIPOCTOTOIO peaii3allli, cTa-
OUTBHICTIO SIKICHMX XapaKTEePUCTHK MPOIYKTIB 30araueHHs Mpu MOYaTKOBOMY BMICTI
3011 110 30 %, a TakoK HU3bKI KalliTajdbHI Ta EKCIUTyaTalliiiHi BUTpaTH.
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Puc. 4. Cxema cenexktuBHOi (rokysiii nutamiB 3® «/[3epxuHchkay: 1, 2,
3 — marekc; 4 — no3arop; 5 — mipaMiTaJIbHUM BIACTIMHHK; 6 — paTiaabHuR
3ryuryBay; 7 — Butpatumip; 8 — anapat AKII; 9 — ¢noromarvna.

Fig. 4. Scheme of selective flocculation of coal-mud "Dzerzhinsk-plant™: 1,
2, 3 —latex 4 — dispenser 5 — pyramidal settler, 6 — radial thickener, 7 —
flowmeter, 8 — slurry preparation unit, 9 — flotation machine.



JIst mosinmieH sl i€l TEXHOIO0T1i MOYKHA 3MIHIOBATH 1 CHHTE3yBaTH JIATCKCH 3
METOI0 OTPUMAHHSI CEJICKTUBHUX (hJIOKYJISHTIB 3 HAMepe ] 3alIaHOBAHUMHU TEXHOJIO-
ITIYHUMH BJIACTUBOCTSIMHU.

BucHoBok

CrenianbHi MeToau 30arayeHHs 1 3HEBOJAHEHHS — CEJIEKTUBHA MaclsiHa arjo-
Mepalliss Ta (QIOKYJSIisS BYTUUIS JIaTeKCaMU € MEPCHeKTUBHUMH ISl MEePEpOOKH
TOHKO- 1 JPiOHOMCIIEPCHOTO BYTULIS 1 MOKYTh BUKOPHUCTOBYBATHUCS K CaAMOCTIM-
HO, TaK 1 B KOMIUIEKC 3 (prioTariero.
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SELECTIVE AGREGATION OF COALS

Physical and chemical bases of interaction mechanisms by oil
agglomeration of coal. The base for any kind of oil agglomeration of coals the pro-
cess of selecting fine grain coal-mineral mixtures is constituted of successive
technological stages of adhesive interactions between coal and oil fractions,
emulsification with formation of primary coal-oil floccules and their autohesion
structuring into relatively solid granules.

The peculiarities of adhesive interactions of some hydrocarbon fluid with coals
of different metamorphosis stages are investigated by contemporary physic-chemical
methods. It is established that adhesion in the intraphase adhesive-substratum zone
Is connected with physical adhesion (Van der Waals force) and available
hydrogenous and chemical connections, so as with a positive action role of
complanar structures of oil agent (Fig. 1).

Emulsification takes place both during agglomerating diluted coal
suspensions, where adhesive interactions are accompanied by selective gripping
of fine coal particles on the surface of the destructificated oil phase, and in a
case of agglomerating the concentrated suspensions, when a relative reduction
of water medium volume and availability of solid hydrophyl and hydrophobic
emulsifier create conditions for reverse emulsion formation. As a whole, the
formation of coal-oil floccules is conditioned by the action of solid emulgator,
which is represented by a dispersive organic component solid phase of the
agglomerated suspension with a developed mosaic surface.

We determined regularity of autohesive contacts of primary coal-oil
structure, including dependence of durability of agglomerates on the correlation
of adsorptive and volumetric layers of hydrogen fluid in them as well as
dependence of the granule size on intensiveness of hydrodynamic influences and
other technological parameters of agglomeration process.

The revealed conformities to law of agglomeration mechanisms and



physic-chemical peculiarities of coal-oil phase interactions, a base for
elaborating and creating some complexes for oil agglomeration of coal, that

were approbated by authors at some enterprises of coal industry (Fig. 2).

Application of butadien - styrol synthetic latexes for selective flocculation
of coals. Technology of selective flocculation of water-coal suspensions by
means of synthetic latexes is a perspective method of raising the effectivity
of ultrafine coal preparation. The process essence consists in elective
adhesive gripping latex globules on coal surface while a mineral component
Is peptisated. As the electro circumspect measurements of the {-potential
show, the peptisation is connected with a considerable increasing of the
nehative charge of the mineral particles while the latex concentration in the
suspensions grows. This phenomena is apparently causeed by the selective
adsorbation of the mineral particles of emulgator anions. The processes of
adhesive grip ping and peptisation secure the following aggregation of
primary coal-latex complexes according to the bridge flocculation mechanism
(Fig. 3).

Our investigations determined that butadiene-styrol latexes are the
most active at the component ratio 70:30, while they are stabilisated by
surface active substances of natrium ore potassium soap type of synthetic
fatty acids and disproportialed rosin.

By the flocculant consumption of 100-200 gram of the clean latex
substance for a ton of solid, output of flotoconcentrate increases on average
2-3 per cent while the ash content in the waste grows on 4-8 per cent.
Simultaneously the gravitational separation in the jigs is being improved.

The experimental and industrial approbation of the technology in the
coal preparation plants (Fig. 4) confirmed the data of laboratorial
investigations and showed advantages of the proposed method, that is
notable for simplicity of realization, stability of quality characteristics of
preparation products by the initial ash content to 30 per cent, as well as low

capital and exploitation expenditures (Fig. 4).



For improving this technology it is possible to modify and synthesize latexes
with the aim of getting selective flocculants, which have previously determined

technological properties.

Conclusion
Special methods of dressing and dewatering — selective oil-agglomeration
and latexes-flocculation of coal are promising for processing fine coal, can be used

alone or in combination with flotation.

ITpo aBTOpIB:

bineupkuii Bonogumup CtedaHoBUY — TOKTOP TEXHIYHUX HayK, npodecop Jlo-
HEILKOT'0 HaIlIOHAIBHOTO TEXHIYHOTO YHIBEpPCHUTETY, Tel.. 067-717-80-68
Ceprees I1aBno BceBononoBuy — TOKTOp TEXHIYHUX HayK, mpodecop [oHelb-

KOT'O Hal[lOHAJIbHOT'O TEXHIYHOTO YHIBEPCUTETY



