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the influence of water-soluble polymer concentration and a stabilizing technology on rhe-
ological properties and stability of coal-water slurries. The optimal polymer concentra-
tion at which the system have the lowest viscosity and the highest stability was found.
Also discussed stabilization techniques thanks to which it is possible to increase the sta-
bility of coal-water slurries. Bibl. 7, Fig. 2, Tab. 1.

Key words: coal-water suspensions, structure formation, stability, polymer, rheological

properties.
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ExcnepuMeHTaJibHa OI[iHKa BHUTOTOBJIEHHS
TBEepAOro OiomajMBa 3 KOMIIO3HTIB
HAa OCHOBi POCJUHHHUX BiJIXO/IiB

[TpoBeziero anaJji3 1mpecoBoro 06JaHAHHS, 10 BUKOPUCTOBYETHCS JIJisI BUTOTOBJIEHHS TBEP-
Joro GiormasnBa 3 POCIMHHUX BiaxomaiB. IlokasaHO MOMIJIBHICTD BUKOPUCTAHHS IITEMIIEb-
HUX TIpeCciB 3 BEPTUKAIbHUM IyaHCOHOM. BHKOHAHO €KCIepUMEHTAJbHY OIiHKY BHUTOTOB-
JieHHsT TBePAOro 6iolainBa 3 KOMIO3UTIB HA OCHOBI POCJAMHHUX BiJIXO/iB HA MPECOBOMY 06-
JIaJIHAHHI 3 BEePTUKAJbHUM IIyaHCOHOM. Bcranossieno, mo 3 kommosutry cojoma + ITET
(nmomierunenrepedranar) npu tTucky 298 Mlla yTBOPIOIOTbCS TeJeTH 3a0BIIbHOT SKOCTI Ta
3 MakcuMa/bHoo iiabHicTio 0,82 r/cM3 mpu Bumicti IIET 10 %, fka 3MeHIIyeTbCA /10
0,72 r/cm3 npu Bumicti ITET 30 %; 3 KOMIO3UTy POCTMHHI Biaxoau + Gype ByTiLIs yTBO-
PIOIOTBCST TIEJIeTH 3a/I0BiJbHOI SIKOCTi, HIIbHICTD SKUX TIPH IiBUIEHHI BMicTy G6yporo
ByTiag Big 5 1o 50 % 36iapmytorbes Big 0,95 mo 1,09 r/cm3. Orpumani pesyabratu Mo-
KYTh OYTH KOPUCHWMHU TIPU PO3po0ili eHeproedeKTUBHOI TEeXHOJIOTi] BUTOTOBJIEHHS Ha Tpe-
coBoMy 0O6Ja/lHaHHi SKicHOrO OiomajnBa 3 KOMIIO3UTIB HA OCHOBI POCJUHHUX BiJXOiB.

bi6a. 15, puc. 6, maba. 3.

KuouoBi caioBa: 6ionaJuBo, mejeTn, pOCJWHHI BiJIXOM, TIYaHCOH, MPECYBaHHS, MIIJIbHICTD,

TBEPAICTb.
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ITocranoBka npoGaeMu

Cepe/l iCHYIOUUX TEXHOJIOTil Tepepo6Ku poc-
JUHHUX BIiJIXO/[iB Ha TBep/ie NaJuBO MOXHA
BUJiUTH Ti, B AKX (opMyBaHHs meser Ta O6pu-
KeTiB 3aificHioeTbes y inap’epax MaTpuilb 3
VIIiJbHEHHAM KaTKaMH, i Ti, B AKHUX IeJeTH Ta
OpPUKETH YTBOPIOIOTHLCS B KaMepaxX IIpecyBaHHSA
npu gii myancona. [locBij excryararii o0aiHaH-
Hd, 10 BHUKOPHUCTOBYETbCA 3a TAKUMU TEXHO-
JIOTisIMU, TIOKa3ye, Mo 3MiHa GiocupoBuUHU abo
HaBiTb XapaKTePUCTUK OLHOrO ii BUJY, HaIIPUKJIAZL,
BOJIOTOCTi TIPU3BOJAUTH 10 TOTiPHICHHSA SAKOCTI IIe-
JIeT, a iHKoJM ¥ /10 3yIMWHKN TPOIECy IeJeTOYTBO-
penns [1].

[MigBumutn  eeKTUBHICTD  BUKOPUCTAHHS
Pi3HUX BH/JIB TBEPJUX POCJAMHHUX BiJAXO/MIB [J4d
BUPOOHUIITBA GioNaJjnBa MOKHA TOMEpPeaHiM iX
3MilllyBaHHSM Ta IPUIOTYBAHHAM KOMIIO3UTIB, IO
BMIIIlYIOTh iHII BUAM BiAXO/iB Ta MiCLeBi BUAM I1a-
JuBa [2].

[Tpu cTBOpeHHi GiomaamBa 3 KOMITO3UTIB, KOM-
MMOHEHTU SAKUX MAIOTh CYTTEBO Pi3Hi ¢iszuko-me-
XaHiuHi XapaKTepucTHKM, 30KkpeMa moay.Ji Ilyac-
coHa ta IOnra, mo MOXyThb BiapisHsATHCS Y
Jekimpka pasiB [3, 4], moTpi6HO OIiHUTH YMOBH,
IKi HeoOXiZHO 3a0e3redyBaTh [IJiS BUTOTOBJIEHHS
N0OpOSIKiCHUX TesjeT, Ta OOTpyHTyBatu BubGip
JIOIIIJIBHOTO TIPECOBOI0O 00./1a/[HAHHSI.

Amnajia ocTaHHIX JOCJiJKeHb Ta myO.riKamiii

ExcrniepumenTanbHi JOCTiPKEHHS MO0 BUTO-
TOBJICHHS TIeJieT Ta GPUKETIB 3 POCJIMHHOI CHPOBU-
HM, HAIPUKJAJ, COJIOMHU, JIYIIIMHHA COHAIIHUKY,
TUPCU TOILIO IIOKa3ye, M0 Ha iX AKICTb BILIMBAIOTh
(isuKro-MexaHiuHi XapaKTepuCTHKN 6iOCHPOBWHH, iT
BOJIOTiCTh, (DPaKIiiHUI CKJIaJ, CTBOPIOBAHWII Ha
Hel THCK, TeOMEeTpUYHi po3Mipu MaTpuili abo Kame-
PH [IpeCyBaHHS Ta MOPCTKIiCTb GiYHOT ToBepxHi [5].
3 TpaxkTUKM BUPOOHWIITBA TIeJieT BioMO, IO
iHKOJIM COJIOMa OJIHOTO I TOTO K COPTY IIIEHHUIL 3
Pi3HUX IIOJIB TPAHYJ/IIOETHCA 3 PISHUMHU KiHIIEBUMHU
(isnKo-MexXaHIYHUMM XapaKTePUCTUKAMU, a 3 Jle-
AKUX JIJAAHOK B3araji He BAAeTbCsA OTPUMYBATHU
nesietn 3a/10BiabHOT skocTi [1].

Ha cpvoroani 3 JsitepaTypHUX JpKepes He MOXK-
Ha 3pOOUTH OTHO3HAYHWIT BUCHOBOK PO BEJUYMHY
ONTUMAJBHOIO 3HAYCHHA BOJIOTOCTI CUPOBUHU IIe-
pea meseTyBaHHAM. PexomeHnpallii Bipi3HSAIOTHCS
HaBiTh MO0 OAHAKOBOIO BHUJY POCJMHHUX
BixoaiB. Hampukman, nys nepeBUHN BBAYKAIOTHCS
3a ONTHUMaJIbHI 3HaueHHg 6-12 % [6], 10-12 %
[7], 12—14% [8]. PasoMm 3 TuM eKcIeprUMeHTaJIb-
HUMU JIOCJIi/UKEeHHSIMI BCTAHOBJIEHO, 1O HAWBWIITI
3HAYEHHA IIJIBHOCTI IIeJIeT, BUTOTOBJICHUX 3 CUPO-

BUHU SJHWHKOBUX JlepeB, [OCATAl0TbCA IIPU 3HaA-
4yeHHi BoJsorocti nmpubsm3sno 15 % [9].

Buxopucrtanus cupoBUHM 3 BOJIOTICTIO, 1[0 TIe-
PEBUIINYE ONTUMAJbHI 3HAYEHHS, MPU3BOJUTDL 0O
3HMKEHHA AKICHUX IIOKa3HUKIB IIeJeT, y TOMY
YHUCJi eHepreTuyHoi IiHHOCTI, ab0 HaBiTh 10 PYyHi-
HYBaHHS IeJIeT Yy Tpotieci 36epiranus.

3 aHamisy JOCTI/KeHDb MIO/I0 BIJIUBY JAOBXHUHI
no/Api6HeHHsT Ha HIIJIBHICTH CIPECOBAHOI MacH Ta
3YCUJLIS TIPECYBAHHS BUILJIUBAE, MO /IS cTeOes KO-
JIOCOBUX KYJBTYP PO3Mip TOJAPiOHEHHS YaCTUHOK
Ma€ 3HAYHUI BIJIMB HA MJIBHICTD OPUKETY, a IS
crebes pilaky Takwii BIJIMB MeHIT cytreBwii [10].
Mix TrcKOoM y po60uoMy KaHaJi Ta IMJIbHICTIO BHU-
po6sieHoro GionasimMBa iCHYy€ 3aJesKHICTh, SKa OIU-
cye qorapudMivHo0 (DYHKINEO 3B’SI30K IIiJBbHOCT
BUpOOy Ta TUCKY mnpecyBanus [10].

Jlns migBUIEHHS SKOCTiI TpaHysa y po6oTi
[11] pexoMeHIyETbCS TPUBOAUTH YACTOUKH CHPO-
BUHU [I0 OJHOTO PO3Mipy 3ApiGHEHHAM Y CIelli-
ajpHOMYy O6Ja/HaHHi a60 PO3/iJEHHsIM 32 JOIOMO-
rOl0 CUT 3 OTBOPAaMHU TI€BHUX /liaMeTPiB.

BuBuenns BnimBy (pakiiiiiHoro ckmiamy Bij-
XO/JIB JCPEBUHM AJUHKOBUX IOPiJl HA IIiJIbHICTDH
neser pocaipkyBasocs y po6oti [9]. Byso Bcra-
HOBJIEHO, 1[0 HAWBWIII 3HAUE€HHS I[iJIbHOCTI 10CS-
ranucs /g Gpakiii 3 po3MipoM YacTHHOK < 2 MM.

[Tpn bomMy Tpeba BpaxoByBaTH, IO HAaAMipHE
no/pi6GHEHHST CHPOBUHU BHMAara€ JIOJATKOBUX 3a-
Tpar eHeprii Ta npusBeje [0 3POCTAHHS BapTOCTI
Giomnasnsa.

[l BUTOTOBJIEHHS TNajWBa y BUTJSAAL TeJeT
npiamerpom jio 10 MM 3 pi3HUX BiJIXO/1iB POCJMHHO-
ro MOXO/KeHHS, (dpakliiiHuii CKJIaJ AKUX He Iie-
peBuiye 6 MM, Haf6GiJbII YaCTO 3aCTOCOBYIOTH 06-
JIAJIHAHHS 3 IUJIHIPUYHOIO a00 ILJIOCKOIO MaTpu-
1AMH, B SIKOMY IIPECYBaHHS 3/iHCHIOETHCS YIIliJIh-
HIOBAJbHIMH KOTKaMu [8].

[Ipu BUTOTOBJEHHI TaJuWBa y BUTJIAAI OpH-
KETiB BiAXOAM POCJIMHHOIO IIOXO/KEHHS IIPECy-
I0TbCA II€PEBa’KHO Ha IIHEKOBUX, TiJPaBJ/iyHUX Ta
mreMneabinx (MyaHCOHHNX) TIpecax PisHUX KOH-
crpykniit [1]. TlepeBaroio Takux TpeciB, Mo Xa-
PaKTEepU3YIOTbCA 3MiHOIO THCKY B KaMmepi Ipecy-
BaHHA, y NMOPIBHAHHI 3 rpaHyJ/IATOpaMu JJs BUTO-
TOBJIEHHS TI€JIeT € 3HIKEHHST BUMOT 10 (bpakiriii-
HOTO CKJIQJly CUPOBUHU Ilepe]| IIpecyBaHHSAM Ta
MOJKJIUBICTD CTBOpIOBATH OPUKETH ITi/[BUIIEHOI
I[IJIBHOCTI.

HenomnikoMm nrHeKOBUX TIPeCiB € BUTOTOBJICHHS
OpUKeTiB HEBUCOKOI MIIJBHOCTI, a TiApaBIiyHUX —
HEBUCOKA TTPOAYKTUBHICTH [1].

Y BiIOMMX KOHCTPYKILSIX HITEMIIEJbHUX IIpe-
CiB 3aCTOCOBYETDHCS BepTHUKaJbHA Moja4a 6iocupo-
BunM, i cTuckanHsa Ta OPUKETYBaHHS TIOPU3OH-
TAJTbHO PO3MIIEHNM TIYaHCOHOM. [X HemoJslikoM €
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Te, M0 B IPOIECi BEPTUKAJBHOI Mojavi HeoOXigaHO
3/iliCHIOBATH TIOTIEPE/IHE YIIIJIbHCHHS CUPOBUHH, a
orpuMaHe 6i0NaJINBO MAa€ HEPIBHOMIPHY IIiJIbHICTD.
[IITemnesbHi Tpecu 3 PO3MIIEHHAM ITyaHCOHA
Yy BePTUKAJbHIH IJIONMHI MOXYTb MaTH IepeBary
MpU BUTOTOBJIEHHI 6iomannBa, OCKiJIbKU B HHUX He
000B’3K0BO 3/IiiCHIOBATH TIONIEPEHE YIITiTbHEHHS
CUPOBUHHU, a OTpuMaHe O6iONMATUBO MaTuMe PiBHO-
MipHY Ta OibII BHCOKY IIiIJIbHICTD y MOPIBHSAHHI 3
TOPU30HTAJIBHUM PO3MIIICHHAM IIyaHCOHA IIPU OJ-
HaKOBUX 3YCHUJLISX CTUCKYBaHHS [12].
ExcriepumenTtanbui naHi, mpuBeseHi B JiTepa-
TYPHUX JIPKepesaxX CTOCOBHO BWTOTOBJEHHs Oiorma-
JIMBa 3 POCJWHHUX BiJIXOiB, 30KpeMa cyMilieil Ha
iX OCHOBiI, Ha Ipeci 3 BEPTUKAJbHUM IIYaHCOHOM
MaJIouncesbHi Ta MalOTh PO3Pi3HEHUN XapaKxTep.

ITocTtanoBka 3aBJAaHHSA

Metoio po6OTH € eKCIlepUMEHTAJbHA OIliHKa
0COOJINBOCTEN BUTOTOBJIEHHSI SIKICHOTO TBEPJOTO
6ionasuBa 3 KOMIIO3UTIB Ha OCHOBI POCJAMHHUX
Bi/IXO/iB Ha IIpeci 3 BePTUKAJbHUM IIyaHCOHOM.

Buxkiax ocHoBHOrO Matepiamy

s excriepuMeHTATbHUX JOCJTiKEHD polie-
Cy yTBOpeHHs 6iomnanuBa 3 POCJUHHUX BiXOiB Ta
cyMminieil Ha IX OCHOBi BUKOPHCTOBYBaJacs yHiBep-
caspha BunpoOyBasibha Mamuna Y BM-50, 3arasb-
HUN BUTJSAA POOOYOT YaCTUHU SIKOI Ta CHeIiaJbHO
BUTOTOBJIEHNYI TPECOBUN TPUCTPiil NMpHUBEJEHO Ha
puc.1. IIpecoBuit mpucTpiit CKIAIAETHCS 3 MyaHCO-
na 1, marpuni 2 (BHyTpimmHii miamerp 27 Mm) Ta
yrmopy 3, MO BCTAHOBJIOETHCS Y HIDKHIN 4YacThHi
Kopirycy marpuiii. Mammua YBM-50 nae 3mory
BUKOHYBAaTH BHUIPOGYBAHHS HA CTUCK TIPU MaKCHU-

a 6
Puc.1. Po6oua vactuna yHiBepcaibHOi BUIPOOYBAJIBHOT Malln-
nu YBM-50 3 Beranossienum mpecoBuM npucrpoem (a), mpeco-
Buii puctpiit (6).

masbHoMy HaBanTaxkenni 500 kH. Bemwunmna ra
3MiHA HABAHTA)KEHHS Ipeca MalllMHU BU3HAYAIOTH-
cs Ta (PIKCYI0TbCS CUIOBUMIPIOBAYEM.

g ekcriepuMeHTiB BUKOPUCTOBYBAJACS CH-
pOBUHA POCAUHHUX BiIXOAIB Yy BUIJIA/JAI COJIOMH,
TUPCHU, ONanoro juctsa Ayly, a TakoxX moapi6-
wennii nosiermnenrepedraniar (IIET) (marepian 3
BUKOPUCTAHNX ILIANIOK, ToBmuHa & = 0,5 MM) Ta
6ype Byrisas OnekcanapiiicbKOTO POIOBUINA.

DpaxkmitHnil cKJIa/l CHPOBIUHN HABEIEHO HIDKYE:

Cosoma - 1-4wmm
Tupca - 0,1-1,0 Mmm
OmnaJe smcts ay6y - 0,1-1,0 mm
ITnacrux ITET - 2-6 MM

- 0,1-1,0 mm (80 %)
Bype Byrims - 1,0-3,0 mm (10 %)
- 3,0-5,0 mm (10 %)

Bype Byrinisa

Bype Byrinisa

ITportec BUTOTOBJEHHS OiomajawBa 3/7ilCHIO-
BABCSI TAKUM YWHOM. Y MATPHUINIO 2 I[PECOBOIO
npucrpoio (puc.1,6), BcranoBieny y po6ouiii uac-
TUHI BUIPOOYBAIHHOT MAIIUHE, CIIOYATKY 3aBAHTA-
JKYBAJIUCS POCJIUHHI Bifixoam ab6o cymim Ha iX oc-
HOBi, mpuroToBJeHa okpemo. llotim y Hei Bcra-
HOBJIIOBABCSA TyaHCOH 1, BKJIIOYasacs ManinmHa
YBM-50 Ta BimOyBajsocs CTHCKAaHHS CUPOBWHU
myaHcoHOM 3 (piKcallielo 3HaUYeHb 3YCUJLIIS TIPecy-
BanHsdA. Ilicig mocArHeHHS NJIAHOBAHOTO THCKY
MpEeCYBaHHSI CUPOBUHU Ta yTBOPeHHS cOopMOBa-
HOTO 3pa3ka OGiomajuBa HaBaHTaKEHHS 3HiMa-
Jlocsl, 3pa3oK BUIMAaBCd Ta BU3HA4YaJUCS HOTO
HIJbHICTD Ta MilHICTD, AOCJi/KyBaancs (HpakTo-
rpadii moBepxHi.

Bosorictb cupoBuHM BUMipioBasacd 3a CTaH-
napruoio meroaukoto [13]. Illimbuicts 3paskis
6iomasinBa BU3HAYAJACS 34 [OIIOMOTOIO eJEeKTPOH-

Puc.2. JlaGoparopuuii mpec st JOCJI/PKEHHsT 3pas3kiB 6io-
HaJINBa Ha TBEPJICTD.
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HMX BariB 3 1inowo nogiay 1-1078 kr. dpakrorpadii
BUBYAJINCS 3 BUKOPUCTAaHHAM Mikpockorna MBC-9.
MiiHicTb BUTOTOBJIEHUX 3pa3KiB OIliHIOBaJaCd
BUMipIOBaHHAM TBepaocTi ix mosepxonb (HB) 3a
Meto/ioM bBpinesst 3rigHo pekomenpaiiit [14] 3 Bu-
KOPHCTaHHSM CIeIiaJlbHO PO3PO6JEHOT0 Ta BUTO-
TOBJIEHOTO Ja60OPATOPHOTO TiJAPaBIiYHOTO Tpecy
(puc.2). 3pasok Gionaausa, 10 BUMPOOYBABCS, Ha-
BaHTaxkyBaBcs gieio cusm 1000 H mporarom 10 c
yepe3 crajieBy KyJbKy giamerpoM 10 MM, BCTaHOB-
JIEHy Ha MOBEpPXHi 3pasdka. 3a jiaMeTpoM BiJIGUTKY
JIYHKU Ha TIOBEPXHi Mic/Is BTUCKYBaHHS KYJbKU BU-
3HAYATM TBEP/ICTh 3pa3ka 3a TAKUM BHPA3OM:

HB=2P/{n D[D - (D2 - d2)!/2]},

Je P — HaBaHTa)KeHHS Ha IIOBEPXHIO 3paska; D —
niamerp Kysbku; d — giaMerp BiIOUTKY JIYHKH.

PesyabraT Ta aHaJi3
€KCIIepUMEHTAIbHUX /[OCJi3KEeHb

PegybTatn ekcnepuMeHTiB MOKa3aJu, Mo y
MIPECOBOMY TIPHUCTPOi 3 BEPTUKAJIBHUM ITyaHCOHOM
[pu 3acToCyBaHHi 6iOCHPOBUHU 3 COJIOMHU, CYMi-
meil Tupca + cosioma, cosiomMa + TUpca + JUCTS 11y-
6y Tpu BOJIOTOCTI cUpOBUHHUX MarepianiB 9—10 %
Ta THCKY B Mexkax 263—350 MIla yrBopioioTbes
3pasku 6ionajuBa 3aJ0BIJIbHOI SKOCTi. 3pas3ku Ma-
10Th T71ajKy 60KOBY ToBepxHIO (puc.3) Ta mijabHy
crpykrypy (puc.4, 1a6;1.1). 3HauyeHHs MIiJIbHOCTI
1,0 r/cm3 pocaraerbes npu tucky 263,2 MIla Ta
BiflIOBijJae BUMOraM, HallpUKJIaJ, CTaHJapTiB
DPH, IlIsenii [9]. 3pocTanus THCKY NpecyBaHHS
Bix 87,7 mo 350,9 Mlla migBuiye misbHICTD TIe-
JIeT 3 coJIoMN Ha mpubansHo 27 %.

Awnaniz ¢pakrorpadiii TOBEepXOHDb TeJeT, BU-
TOTOBJIEHUX 3 COJIOMH, TIOKAa3y€, IO 3POCTAHHS
TUCKY IIpU IIPEeCyBaHHi MiABUILYE OJHOPIJAHICTH
crpykrypu (auB. puc.4).

a 6 B

Puc.3. 3pasku nener (giamerp 27 mm, gosxkuHa 30 MM) 3
conomu (a), cymimi tupcu ta cosomu (6), cosomu, TUPCH Ta
nucrst 1y6y (B), BuroroBsaennx npu tucky 263,2 Mlla.

PR
U

b )

Puc.4. ®dpaxrorpadii OBepXOHD 3pasKiB COIOM SIHUX TIeJIeT, YTBOpe-
HUX TpM PisHuX 3HaveHHsx tncky, MIla: a — 87,7 (p = 0,82
r/em3); 6 — 175,4 (p=0,911/cv3); B — 263,2 (p = 1,01 r/cm3).

Ta6mus 1. IllisbHicTh HeseT, BUTOTOBJIEHHX 3
COJIOMH Ta CyYMillli POCJHHHHUX BiJXOJIB TpH
Pi3HUX THCKaX NPECyBaHHS

Comoma C0J10(1\41a:+1 )TI/Ipca Con(zlh;aé }-/*— (T11/1}:)c1a :+1J)II/ICT${
1 [ 1 1 [ 1 1] il
87,7 0,82 2632 1,01 263,2 0,97
175,4 0,91 298,2 1,02 298,2 1,08
263,2 1,00 - - - -
350,9 1,12 - - - -
Hpumimxa. I — Tuck npecyBanus, Mlla; II —  misbnicTs

nesier p, v,/ cm3.

Pesysbratu pocriskeHb 111010 BU3HAUYEHHS
TBEPJOCTi TeJeT 3 COJOMU HaBeJeHi y Tabs.2.
TBepaicTb OTpUMaHUX TeJieT 3HAXOJUTHCS y Me-
JKaxX TBEPAOCTI TaKUX IOPiJ AepeB, AK COCHA, MOJ-
puna, kjien [15].

Ta6uug 2. TeepaicTb meJeT 3 COJOMH, BUTOTOB-
JICHHUX TIPU Pi3HUX THCKaX MPeCyBaHHS

. Cepeamiit Cepeansa tBepaicts neser HB
'lf\}flc_[l;, nmiamerp Jynku d,
MM (krc /MM2) MlIla
175,4 6,78 2,29 22,5
263,2 6,52 2,55 25,0
350,9 6,33 2,73 26,8

Ta6mmus 3. IllisbHicTh meseT, BUTOTOBJIEHHX 3
cyMilli POCAMHHHX BiZXOAiB Ta OypOro BYTiJIs
a6o ITET npu tucky npecysauns 298,2 Mlla

Cosoma + Gype Cosioma + tupca +

Cognoma + ITET

BYTiJLIsA auerst ay6y (1:1: 1)
BMicT Oy-|IIiIbHICTD BMiCT ]]l{liig; BMicT Oy-| MIJIbHICTD
poro By-| meser p, o poro By- | meser p,
rimst, %| T/cM3 LET, % Hf?ecl;/[g’ risg, % r/cm3

5 0,95 10 0,82 5 0,96
15 0,96 20 0,76 15 0,98
25 0,98 30 0,72 25 1,01
40 1,08 - - - -
50 1,09 - - - -

Pesynbpratin eKCcriepmMeHTATbHUX JIOCJi/IPKEHD
YTBODEHHS TIiejieT i3 cymimieii cosoma + 6ype
Byrisig, cosoma + IIET, comoma + tupca + mucrsa
nyba + O6ype Byriig npuBeleni y ta6u.3, 3araib-
HUIl BUTJISA TIeJIeT TI0Ka3aHo Ha puc.d, 6.

36iabmenns Bmicty IIET y conomi Bix 10 mo
30 % BHWXKY€E WJbHICTb IeJeT Ta TOTipInye
cTpyKTypy ix moBepxoub (mauB. Tabm1.3, puc.3).
Takuit pesysbTar MOKHA IOSCHUTH CYTTEBO
pisnumn 3nadennamu koedinienta I[lyaccona co-
aomu ta tactuky IET (Bignosigno 0,124 Ta
0,37-0,45 [3, 4]), Mo cuUpWYMHAE BHYTPIiIIHE Me-
peMilleHHsS YacTWHOK CHPOBWHHU TMiCJAS 3HATTS
THCKY TPeCyBaHHS.
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a 6 B

Puc.5. 3pasku neser giamerpom 27 MM, BUTOTOBJIEHHX 3 COJIO-
mu ta IIET, Bmict gakoro ckaazmae, %: a — 10; 6 — 20; B — 30.

a 6 B

Puc.6. 3pasku nesner giamerpom 27 MM Ta Bucoroo 30 MM, BH-
roTOBJIeHi 3 cyMmimti cosomu, Tupceu, jucts ay6y (1 : 1 : 1) ta
Oyporo ByriJuist BMicToM, %: a — 5; 6 — 15; B — 25.

36isbienns BMicTy Oyporo BYTiLISA Bim S 10
50 % y cymimr 3 COJIOMOIO TIPU IIPeCcyBaHHi Mij-
Bumye ¢Hi3uKo-MexaHiuHi XapaKTePUCTHKHU IeJeT
(mmB. Ta6n1.3). Amanoriuni pesyabratn Gyau omep-
JKaHl IIpY BUI'OTOBJIEHHI II€JIeT 3 KOMIIO3UTY pOC-
JUHHUX BiJIXO/iB coJioMa + TUpca + onaJje JucTa
ay6y + G6ype Byrisist (aus. ta6u.3, puc.6).

[Ipu ompamfoBaHHi TeXHOJIOTIT MOPIIHHOTO BU-
TOTOBJIEHHS TieJieT i3 cosioMmu 6e3 BWIIMaHHS 3 Mart-
pUIli TIONEPeHbO YTBOPEHUX 3pasKiB OyJo BCTa-
HOBJIEHO, TIO TEpIINi 3pa3okK, YTBOPEHWH 3 Tep-
moi TOPIii CMPOBUHM, MaB HAWBWINY MIiJIbHICTD
1,01 r/cm3. [Ipyrmit Ta Tpetiii 3paskm, yTBOpeHi
i3 CHpOBHMHH, 110 KOHTAKTyBaJa 3 IONEPEJIHbO BU-
TOTOBJICHUMH IIeJIeTaMy, AKi 3HaXOAWJIUCS B MaT-
putli, Maan HIKYi 3HadeHHS: Bigmosizao 0,93 Ta
0,90 r/cm3. Taxky pisHUINO MIJIBHOCTI MOXKHA MMO-
ACHUTH IIPY>KHUMM XapaKTCPUCTUKAMU COJIOMH.

Aa

Bucuosku

ExcriepmMeHTaIbHO ampo60BAaHO BUTOTOBJICH-
Hs GiomasmBa 3 KOMIIO3UTIB HA OCHOBI POCJUHHUX
BiIXO/iB Ha TIpecoBOMY OOGJIQJIHAHHI 3 BepPTHKAJIb-
HUM IIyaHCOHOM.

BcranosiieHo, 1o Ha mpeci 3 BepTUKAJIbHUM
pO3TalllyBaHHSAM IyaHCOHa YTBOPIOIOTHCS 3Pa3Kh
6ionasnBa 3a/I0BIIBHOT SIKOCTi 3 COJIOMH, cyMilieit
TUPCH Ta COJOMM, a TAaKOX 3 COJIOMHU, TUPCH Ta
quctst ay6y (BosOricTb CUPOBMHHMX MartepiasiB
sHaxoamaacss y mexax 9-10 %) mpu THCKY
263—350 MIla. IlinpHicTh BUpPOOJIEHUX 3pasKiB
opu THCKY mpecyBaHHa 263,2 Mlla pgocsarae
1,0 T/cM3, mo BigmOBiga€ BUMOraM CTaHIAPTIB,
nanpukiaan, OPH, IIsermii.

3 kommo3uty 3i ckaagom cosoma + IIET mpn
tucky 298 Mlla yTBOPIOIOThCA TeJIeTH 3aJ0BiTHbHOT

AKOCTi Ta 3 MakcuMaJbHOIO miijbHicTIo 0,82 1/ cM3
npu Bmicti IIET 10 %, gka 3MeHIIyeTbCs 10
0,72 t/cm3 npum Bumicti IIET 30 %; 3 KoMnosuty
pOCJMHHI Bifixoau + 6ype BYTiJIS yTBOPIOIOTHCS
IeJIeTd 3a/l0BiJIbHOI SKOCTi, IIiJIbHICTD SAKUX IIPU
nijiBuIeHHi BMicty Gyporo ByTiist Big 5 10 50 %
36impmyernes Big 0, 95 1o 1,09 r/cm3.

OtpuMaHi pe3yJbTaTH MOKHA PO3TJSIATH SK
Nepinit KpoK y po3po0bili eHeproeeKTHBHOI TeX-
HOJIOTil BUTOTOBJIEHHSI SIKICHOTO OiomajmBa 3 KOM-
IIO3UTIB Ha OCHOBI POCJMHHUX BiJIXOJIB Ha IIPECO-
BOMY OOJIa/IHAHHI 3 BEPTUKAJLHUM ITyaHCOHOM.
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BKCHCPI/IMCHTaJIbHaH OIl€EHKAa H3rOTOBJICHHUS
TBEPAOTro OMOTOILIMBA M3 KOMIIO3UTOB
Ha OCHOB€ PpAaCTUTEJbHBIX OTX0A0B

[TpoBesien anasu3 mpeccoBoro o60PyI0BaHusI, KOTOPOE UCIOJIb3YETCs JIJIi UBTOTOBJIEHUST TBEP-
JI0OTO OMOTOTIMBA M3 PACTUTENBHBIX OTX0/0B. IlokazaHa 11es1eco00Pa3HOCTh MCTIOTb30BAHMS
MITEMIIENBbHBIX TPECCOB € BEPTUKAJIbHBIM IyaHCOHOM. BbITTOJTHEHA 3KCIIepUMEHTAJIbHAS OIleHKA
M3TOTOBJIEHHST TBEPAOTO OMOTOIINBA W3 KOMIIOSUTOB HAa OCHOBE PACTUTENbHBIX OTXOIOB Ha
IPECCOBOM OGOPYOBAHUN C BEPTUKAJIBHBIM IIYAHCOHOM. Y CTAHOBJEHO, YTO U3 KOMIIO3UTA CO-
goma + TIT (nosmarunentepedranar) npu aasiaernu 298 MlIla o6pasyiorest neseTsl yoBe-
TBOPUTEJIBHOIO KAuecTBa M ¢ MaKCUMaJIbHO# 1iotHocTbio 0,82 1/ cm3 npu cogepskanuu [19T
10 %, koropast ymenbimaercs 10 0,72 v/ oM npu cogepskanuu [19T 30 %; u3 KoMmosura pac-
TUTEJIbHBIE OTXO/bI + OypbIil yroib 00pa3yloTcs TeeThl yIOBJCTBOPUTEIBHOTO KadyecTBa,
IJIOTHOCTh KOTOPBIX IIPU TMOBBIMIEHUH coAepsKanus Gyporo yrist ot 5 10 50 % yBeJmduBaercs
or 0,95 n0 1,09 r/cm3. Tlosyuennble pe3y/ibTaTbl MOIYT ObITb ITI0JIE3HBIMH IIPU paspaloTKe
9HeproaHEKTUBHON TEXHOJOTUU H3TOTOBJIEHHS Ha TPECCOBOM OGOPY/IOBAHUU KAueCTBEHHOTO
GUOTOTIINBA U3 KOMITO3UTOB HAa OCHOBE PACTUTEJBHBIX OTXOMOB. buba. 15, puc. 6, maba. 3.

KuouyeBble cJjoBa: GHOTOMJIMBO, TEJEThI, PACTUTETHHBIE OTXObI, MyaHCOH, MPECCOBAHUE,

IIJIOTHOCTb, TBEPAOCTD.
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of Solid Biofuels from Composites Based on Vegetable Waste

Klymenko V.V., Doctor of Technical Sciences, Professor,
Kraovchenko V.I., Candidate of Technical Sciences,
Kyrychenko A.M., Doctor of Technical Sciences, Professor, Lychuk M.V .,
Candidate of Physical and Mathematical Sciences, Soldatenko V.P.

Kirovograd National Technical University, Kirovograd
8, University Ave., 25003 Kirovograd, Ukraine, e-mail: klymvas@ukyr.net

Experimental Evaluation of the Manufacture

An analysis of pressequipment used for the manufacture of solid biofuels from plant waste
and shows the feasibility of using stamppresses vertical punch. The experimental evaluation
of solid biofuel manufacturing of composites based on recycling the press with vertical
punch. Found that a composite with the composition «straw + PET (Polyethylene
Terephthalate)» at a pressure of 298 MPa pellets produced satisfactory quality and maxi-
mum density of 0,82 g/cm3 at PET content 10 %, which rensity is deduced to 0,72 g/cm3
in pellets containing PET 30 %; «vegetable waste + brown coal» composite pellets produced
in satisfactory quality, where density increase from 0,95 g/cm3 to 1,09 g/cm3 (with in-
creasing content of brown coal from 5 % to 50 %). The results may be useful in development
of energy efficient manufacturing technology of biofuel composites at pressequipment, based
on recycling. Bibl. 15, Fig. 6, Tab. 3.

Key words: biofuels, pellets, briquettes, vegetable waste, PET, brown coal, composites,

matrix, punch, pressing, density, hardness.
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