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CEKLA I
MEPEPOBKA TBEPJAUX I'OPIOYUX KOIMAJIUH

V]IK 543.657.5:(083.76)
INFLUENCE OF EXPIRED PHARMACEUTICALS ON THERMAL
PROPERTIES OF LOWER RANK COAL
W. Zubkowa, A. Strojwas, M. Kaniewski
Institute of Chemistry, Jan Kochanowski Uniwersity

The influence of a 2 wt % additive of expired paracetamol and naproxen on the
course of pyrolysis process and the changes in volume of the carbonized charge of a
commercial sample of lower rank coal was investigated. It was determined that the
addition of paracetamol reduces the yield of solid product of pyrolysis of the sample
of LRC by 0.47 %, the addition of naproxen — by 7.72 % in comparison with the
sample without additives. It is suggested that the products of decomposition of the
additives interact with low molecular compounds from the “mobile phase” that
contain unsaturated chromophore groups, secondary alcohols and phenols, and
evaporative mineral species and in this way take part in formation of heterorganic
nanoobjects.

Keywords: lower rank coal, TG/FT-IR, UV-Vis, SEM.

In our previous work [1] was determined, that the addition of expired
paracetamol can facilitate the reactions with proton transfer but the addition of
expired naproxen can initiate the reactions connected with electron transfer. The
experimental results suggests, that the carbonized charge obtained from the blend of
lower rank coal with paracetamol has a mass loss of the pyrolyzed charge lower than
that in the blend with naproxen and a density higher than that in the charge of lower
rank coal and its blend with naproxen.

Fig. 1 presents TG, DTG curves, and SEM micrographs of swollen grains from
inside. The two types of objects visible at magnification of M20k (Fig. 1c) M10k
(Fig. 1d) deserve more attention. These are two topological structures: hedgehog-like
(Fig. 1d) and dumbbell-like ones (or spherical objects) (Fig. 1c) similar to an exotic
flower.

The FT-IR spectra of the material extracted from the zone of swollen grains
suggest that the contribution ratio of the compounds able to form hydrogen bonds and
C=0 groups decrease in this material under the influence of additives. On the other
hand, the contribution ratio of ether bonds of C-O-C type and out-of-plane bend
Ca-H increases. Moreover, paracetamol additive causes an increase in contribution
ratio of C4-H and Cy-H bonds in the range of wavenumber of 3050-2800 cm™. The
obtained FT-IR spectra point out clearly to a different influence of paracetamol and
naproxen additives on structural-chemical parameters of the extracts from the zones
of the plastic layer of studied coal.
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Fig. 1-TG (a), DTG (b) curves of coal and their blends with additives and SEM micrographs (c, d)
of swollen grains from charge of coal carbonized with paracetamol

It follows from the FT-IR spectra of this extract that a spontaneous self-
association of compounds with low molecular mass into larger aggregate structures of
shaped carbon material can be expected only under the influence of paracetamol
additive.

References
1. Zubkova V., Strojwas A., Kaniewski M., Ziomber S. Investigation of
influence of the additives of expired paracetamol (PR) and naproxen (NP) on the
changes in volume of heated charge of a higher rank coal // Fuel — 2018. — V. 217.
— P 606 — 616.



YJIK 674:621.928.93
COMPARATIVE STUDY OF PYROLYTIC BEHAVIOR OF SELECTED
BIOMASS WASTES ORIGINATING IN UKRAINE
W. Zubkowa, A. Strojwas, M. Bielecki
Institute of Chemistry, Jan Kochanowski Uniwersity

The course of pyrolysis process of 3 differentagricultural biomass wastes [corn
stalks (CS), sunflower husks (SH) and walnut shells (WN)] were investigated in a
high-purity nitrogen atmosphere. The analysis of volatile products of pyrolysis was
conducted using infrared spectroscopy (IR). The biomass samples werealso extracted
In a microwave extractor. The extract yield was determined and analyzed by the ATR
technique. The samples heated up to the temperature of 1000 °C were studied using
X-ray diffraction.

The obtained results suggest that the temperature of the maximum on the curve
of the mass loss rate shifts towards higher temperatures with an increase in mass at
the temperature of 750 °C for the studied samples. It was determined on the basis of
the comparison of the composition of volatile products of pyrolysis at the temperature
of 300 °C, the analysis of the ATR spectra of biochar pyrolyzed at the temperature of
300 °C, and extracts that the content of compounds from the extracted material in the
composition of the volatile products of pyrolysis amounts to about 1/5 for CS sample,
for SH sample — circa 1/4, and about 1/6 for WN sample. The biochar from
WN sample had the greatest degree of structural ordering.

Keywords: biomass, biochar, TG, FT-IR, XRD.

Fig. 1 presents the diffractograms of biochars obtained at 1000 °C and the SEM
micrographs of biochars pyrolyzed at 750 °C. It follows from Fig. 1 that the shape of
the profile of (002) line of biochar changes in the range from CS to WN and gains a
greater integral intensity. This points out to a change in ordering degree of the
carbonized material.

(002) NaF

(002) biochar

cs ¢

Intensity

10 15 20 25 30 35 40
2Theta

Fig. 1 — The diffractograms of biochars obtained at 1000 °C and the micrographs of biochars
pyrolyzed at 750 °C
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The analysis of ordered structure of the obtained biochars showed the greatest
degree of ordering for the biochar of WN sample because it is characterized by the
greatest content of volatile products and the lowest content of inorganic components.

Table 1
The parameters of structural ordering in samples of biochars
Samples dooz, A Le, A Coryst, %
CS 3.93 11.7 27.7
SH 3.78 10.6 31.6
WN 4.04 9.7 51.7

This suggests that the amount of volatile products emitted during pyrolysis and
the content of inorganic components influence the degree of ordering of biochars of
the studied samples. The inorganic components of the biomass undergo chemical
transformation in different ways.



V]IK 543.657.5:(083.76)
®OPMYBAHHS IKOCTI KAM’STHOBYT'1JIbHOI CMOJIM.

BIIJIUB 'A30BOT'O BYT'ULJISA

S1.C. Banaesal, JI.B. Mipomnuuenko?, C.B. ®artenko!, Y:kan Ca00inn2

Ulepscasne nionpuemcmeo « Ykpaincokuii depacagnuil HayKo6o-00caionuil

gyeneximiynuil incmumym (YXIH)»

2Hayionansnuil mexuiunuii ynieepcumem «XapkiecoKuil noJiimexuiunuil

IHCmuUmymy

Buacniookx  ymoe  0obymky ma  b6acamvox — 3a8aHMANCYBANLHUX — MA
PO36AHMAINCYBATILHUX ONEPayill IMNOPMHO20 8V MAE Micye NIOBUUCHHS BMICIY
NUNIONOOIOHUX KAACI8 Y 8YLIbHUX UUXMAX OOHOYACHO 31 3HUMNCEHHAM 8 HUX 3a2aNbHOi
80J102U.

Knwuosi cnoea: roxcoximiume nionpuemcmed, 6y2inis, IMNOpmMHe 8V2ilis,
eMiCm 80/102U, KOKCIBHA WUXMA, KAM SHOBY2IIbHI CMOJU, XIHOJIH, HCUupHe G)2llii,
2azoee Y2LIA.

B ocranHiil yac 10 KOKCOXIMIYHUX MIAMPUEMCTB YKpaiHU HAaIXOOUTh BYT1UISA
Agctpanii, Kanaau, CIILIA, Innonesii, Kazaxcrany Toio.

Oco0sMBOCTI MOrO €JIEeMEHTHOr0 CKJIaAy Ta (I3MKO-XIMIYHUX BJIACTHUBOCTEH
BIUIMBA€ Ha TEXHOJOTIYHI MOKAa3HUKUA Ta BUXIJ XIMIYHMX MPOJYKTIB KOKCYBaHHS
[1-5].

Meroto poboTu OyJiO MOCHIIKEHHS BIUIMBY MUJIOMOIIOHOTO KIJIacy BYT1IBHOI
KOKCIBHOT IIMXTH HA BJIACTUBOCTI OTPUMAHOI 3 HEi KaM’ STHOBYT1JIbHOI CMOJIH, a came
CTYTICHSI 11 MipOJIi3y Ta BMICTY BOJIOTH.

Ha miacraBi anamizy po6otu 3amopi3bKOT0 KOKCOXIMIYHOTO TMiANPUEMCTBA
BCTAHOBJICHO, 1[0 HASBHICTh y BYTUIBHUX IIMXTax 4YacTok MeHm 3a 0,071 mMm €
JI0JaTKOBUM (DaKTOPOM, IO MPU3BOJUTH A0 MiJBUIICHHS TYCTUHH KaM STHOBYT1IHHOT
CMOJIA Ta BMICTY B H1ii pEUOBHH, III0 HE PO3UYMHHI Y X1HOJIIHI.

PesynbraTamMu 71a0OpaTOPHUX JOCIHIKEHb JIOBEIEHO, IO IOTIPIICHHIO
B1JICTOIOBaHHS KaM’ SIHOBYT1JIbHOI CMOJIM Y 11I€ OUIBILIN MIpl CIIpUsie OMalaHHs y Hel
BYT'UIbBHMX YaCTOYOK Y MpOLECl iX KOKCyBaHHS. BcTaHOBIEHO, MO HaWOIbIINN
HETaTUBHUW BIUTMB HAa INBHIKICTh BIJCTOIOBAHHSA KaM SHOBYTUIBHOI CMOJH
CTAaHOBUTbH YACTOUKH >KUPHOTO BYTUUIS, IO XapaKTEPU3Y€EThCS JESIKUM KOMIUIEKTOM
rigpodineHUX Ta TigpodgoOHMX BiracTUBOCTel. [liaBUINIEHHIO CTIHKOCTI 0OBOIHEHOT
KaM SIHOBYT1JIbHOI CMOJIM CIIPUSIE TAKOX 3POCTaHHS B HEi YaCTKU KJACIB BYTULIS
MEHII HIXK 5 MKM.

[linBuIIeHHST BMICTY Ta30BOrO0 BYTUUIA y BYTUIBHMX IIMXTaX, a TaKOX
MIJBUIIEHHS CTYIEHs HOro MonajgaHHsg y KaM SHOBYTUIbHY CMOJIHM HE MPU3BOJIUTH 10
MIOTIPIICHHS IIBUJIKOCTI 11 B1JICTOIOBAHHSI.

Bioaiorpagiynmnii cnucok
1. Golovko M.B. Predicting the coke yield and basic coking byproducts:
Ananalytic review / M.B. Golovko, D.V. Miroshnichenko, Y.S. Kaftan // Coke and
Chemistry. 2011. Vol. 54(9). P. 331 — 338.
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2. Miroshnichenko, D.V. Oxidation of pokrovskoe coal in laboratory and natural
condition. 1. Kinetics of oxidation and technological properties /
D.V. Miroshnichenko, 1.D. Drozdnik, Y.S. Kaftan, N.A. Desna // Coke and
Chemistry. 2015. Vol. 58(3). P. 79 — 87.

3. Miroshnichenko D.V. Compositions of coals and anthracites as bases for
modeling their properties / D.V. Miroshnichenko, M.L. Ulanovskiy // KoksiKhimiya.
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4. Miroshnichenko D.V. Coking of coal bath different content of oxidized coal /
D.V. Miroshnichenko, 1.D. Drozdnik, Y.S. Kaftan, N.B. Bidolenko, N.A. Desna //
Coke and Chemistry. 201. Vol. 55(5). P. 155 — 164.

5. Miroshnichenko D.V. Predicting the yield of coke and its byproducts on the
basic of elementary and petrographic analysis: An analytic review /
D.V. Miroshnichenko, M.B. Golovko // Coke and Chemistry. 2014. Vol. 57(3).
P.117 —128.

Formation of the quality of coal tar. Impact of gas coal
Ya. S. Balayeva, Candidat of Technical Sciences, D.V. Miroshnichenko, Doctor
of Technical Sciences, S.V. Fatenko, Zhang Xiaobin (SE “UKHIN”, NTU“KhPI’")

Due to the conditions of the product and many loading and unloading
operations of imported coal, there is an increase in the content of dusty grades in
coal bombs at the same time as the decrease in their total moisture content.

Keywords: coke-chemical enterprises, coal, imported coal, moisture content,
coke oven gas, coal tar, quinoline, greasy coal, gas coal.
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V]IK 665.775.4
BITYM-IIOJIIMEPHI CYMIIII 3A YYACTIO IHJIEH-KYMAPOHOBOI
CMO.JIH 3 EHNOKCUJHUMMU I'PYIIAMHU HA OCHOBI JIET'KOI
®PAKIIT KAM’SIHOBYT'JIbHOI CMOJIA
M.M. Bparnuak, O.1. 3y6aas, M.€. llIBen, O.T. AcraxoBa
Hauionanvnuii ynigepcumem «J/Ivgiscoka nonimexnika)

3 eukopucmaHHaM ne2Koi paxyii Kkam aHO8Y2IIbHOI CMONU, SIKA MICMUMb Y
ceoemy cknaoi 5,75 % mac. kymapony ma 44,5 % mac. iHOeny, 3 000a8AHHAM
NYUOUIMEMAKPULAMY — ma  CMUpPoOrLy, 3  BUKOPUCMAHHAM  SK  IHiyiamop
MOHONEPOKCUOHOI NoXiOHOI Odienuyudinosozo emepy bicpenon A (110) ompumana
iHOeH-Kymaponosa cmona 3 enoxkcuonumu epynamu (IKCE). IKCE esuguena sk
nonimepuuti 0ooamox 00 oimym-nonimeprux cymiweu (bIIC). Bcmanoeneno eénnug
kinekocmi  IKCE, memnepamypu ma  mpueaiocmi HA  eKCNAyamayiuui
xapakmepucmuxu BIIC. Jlocniosceno cmpykmypHno-epynosuu ckiad bIIC. 3
suxopucmannsam 19-cnexmpockonii ecmanosnena cmpykmypa IKCE, nagpmosozo
oimymy ma BIIC.

Knwuosi cnoea: inOeH-KyMaApoHOBI CMOU, MOOENbHI CUCmeMu, enoKCUOHI
epynu, oimym-nonimepui cymiwii, [4-cnexmpockonisi.

Bigomo [1, 2], mo 18 TOJIMIICHHS EKCIUTyaTalliiHUX XapaKTEePHUCTUK
HadTOBUX OITYMIB BUKOPHCTOBYIOTHCS Pi3HI JOOABKH. 3HAYHE MOJIIIIEHHS SKOCTI
HaTOBUX OITYyMIB JOCATAETHCSA 3a pPaxyHOK BBeleHHs moisiMepiB [1, 2]. Iumen-
KyMapoHOBi1 cMoiu 3 BUtbHUME enokcuauumu rpynamu (IKCE), sxi Oynu omnucani
panime [3], Tako)X MOXYTh OyTH BiJHECEHI 0 MOJIMEPIB 3 (DYHKIIIOHATIbHUMHU
rpynamu. Taki CMOJIM OTPUMYIOTH IUIIXOM PAaJUKAIBHOI MOJiMEpHu3ailii MOHOMEDIB
Jerkoi ¢paxuii Kam’ sSHOBYTIJIBHOI CMOJM B NPHUCYTHOCTI MEPOKCHUIIHOI MOXITHOI
niokcuauenunponanygurminuauiaosoro erepy (I10) [3]. Buxignum marepianom
st cuntedy IKCE Oynma cBitna ¢pakiis kam’ssHoByruibHO1 cmonun (JIOKBC),
BiniOpana Ha [TAT “3anopixkokc” (YkpaiHa).

PanukanbHy KooOJiroMepusaiito CBITIO0I (pakiii Kam’ sSTHOBYT1JIbHOI CMOJH
(LFCT) npoBomsare B Mertamiunii ammyiai o0’emom 1,0 1. PagukambHa
KooJsliromepusauis BiaOyBaeTbea mpoTsroMm 6 ron. 3a temmnepatrypu 120 °C. Ilicns
3aKIHYEHHSI KOOJITOMEepHU3allii aMITyly OXOJIO/KYIOTh JIO KIMHATHOI TEMIEepaTypH,
peaKiiiiHy CyMilll TEPEHOCATh Yy TMEPEroHHy KO0y Ta BaKyyMHOIO JHCTHUIISIIIEIO
BIITAHSIOTh HETpOpearoBaHy cUpoBuHY Bin 1umboBoro mpoaykry (IKCE).
OTprUMaHUN3ATUIIOK BUCYIIYIOTh Y BaKyyM-CyIIWIbHIN magi 3a Temmneparypu 313 K
710 TIOCTIWHOT MacH.

Cunte3oBani CIRE xapakTepu3yroThCs MOJEKYISPHOI Macoro 571 r/monb i
BMicTOM enokcuaHux rpyn 1,9 %. IlpucyTHicTh 1HAEHY, KyMapoHy, CTHPOJY Ta
ENOKCUIHUX  (parMeHTIB y  CHHTE30BaHUX  CMOJIaX  MIATBEPIKYBalu
[Y-cniekTpockomniero. HasBHicth BuUtbHMX enokcuguux rpyn B IKCE nosBosisie
po3rsgaTH iX sIK aKTUBHI J100aBku A0 pi3Hux cymimeit. JlogaBanus IKCE no
guctoro Oitymy BHJI 60/90 3Hauno mokpamrye ioro ajresiro. BuzHaueHo
ONTHUMaJIbHI yYMOBHM JJig NpUrOTyBaHHS OiTyMm-modiMepHux cymimeit (BIIC):

12



99 wmac. % Oirymy BHJI 60/90 + 1 mac. % IKCE; Temneparypa 463 K; uac
npurotyBanHs 60 xB. 3a Takux ymoB azare3isi BPB cranoButh 89 %. Bwicr
achanbTeHIB Ta CMOJ y MOAU(pIKOBaHOMY OITyMl 3pOCTa€ MpU OJHOYACHOMY
3HIKEHH1 BMicTy ouii Ha 3,9 %. BiACyTHICTh CMYT MOTJIMHAHHS, XapaKTEPHUX IS
enokcu- Ta riapokcurpyn y [U-cnextpax BPB, Bkazye Ha iX XiMiuHYy B3a€MOJIIIO i
yac yrBopeHHs blIb.

CTpyKTypHO-TpYNOBUI aHai3 OITyM-TIOJIMEPHUX CyMIIIeH BKa3zye Ha Te, IO
BBEJICHHS Y TaKy CyMIIll €MOKCUIHOI CIIOJYKH MPUBOJIUTH 10 30IBIICHHS y CyMillIax
BMICTY CMOJI, KapOeHiB 1 KapOoifiB 3 0JJTHOYACHUM 3MEHILICHHSIM B HUX BMICTY OJIUB
Ta acdanbTeHiB. ToOTO, B TaKUX CyMIIIax Ma€ MiCIEe TEpeXiJ OJIMB y CMOJIH, a
acaybTeHIB — y KapOeHHU Ta KapOoiy.

Bioaiorpagiunnii cnucok
1. McNally T. (Ed.): Polymer Modified Bitumen. Properties and
Characterization. Woodhead Publ., 2011.
2. Fang C., Li T., Zhang Z., Jing D.: Polym. Composite, 2008, 29, 500.
https://doi.org/10.1002/pc.20390
3. Bratychak M., Ripak O., Namiesnik J. et al.: Chem. Chem. Technol., 2018,
12, 93. https://doi.org/10.23939/chcht12.01.093

Bitumen-polymer blends with participation of coumarone-indene resins
with epoxy groups based on light fraction of coal tar
M.M. Bratychak, Doctor of Chemical Sciences, O.l. Zubal, Student,

M.Ye. Shved, PhD in technical sciences, Yu.V. Prysiazhnyi, PhD in technical

sciences, O.T. Astakhova (Lviv Polytechnic Naional University)

Using light fraction of coal tar (5,75 wt % of coumarone and 44,45 wt % of
indene), glycidylmethacrylate and styrene, the coumarone-indene resin with epoxy
groups (CIRE) has been synthesized. Monoperoxyde rivative of diglycidylether
Bisphenol A (PO) was used as an initiator. The synthesized product has been
investigated as a polymeradditiveto bitumen-polymer blends (BPB). The effect of
CIRE amount, temperature and time on the BPB operational characteristics has been
examined. By means of IR-spectroscopy the structures of CIRE, bitumen and BPB
were determined.

Keywords: coumarone-indene resin, model systems, epoxy groups, bitumen-
polymer blend, IR-spectroscopy.
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YK 665.775.4
JOCJIILKEHHSA MOKJINBOCTI BUKOPUCTAHHSA
IHAEH-KYMAPOHOBAI CMOJIM 3 METAKPUJIATHUMHU
OPAT'MEHTAMMU B AKOCTI IOJIMEPHOI'O 1OJATKA
JJIA HA®TOBUX JTOPOXHIX BITYMIB
M.M. bBpaTtuuak, M.€. llIBen, O.T. AcraxoBa, A.}O. KoxicHuk
Hauionanvnuii ynieepcumem «J/Ivsiecoka nonimexuika

Busueno enaug «xinekocmi IHOEH-KYMApPOHOBAL CMOMU 3 MeMAaKpUIaAmMHUMU
@ppacmenmamu Ha OCHOBHI Xapakmepucmukuy 0imymis, MoOUupiKo8anux noiimepamu.
Bcmanoeneno, wo eénecenns 6imymnoi cymiwii 3 % IKCM npakmuuno He sniusac Ha
memnepamypy — pO3M AKUIeHHS, NeHempayilo ma pOo3mMANCHICMb, ane 0de€
MOdCIUBICMb 8MpUYl NoOKpawumu aoeesito 00 ckia. Bemanoeneno, wo oany cmony
MOJNCHA BUKOPUCTNOBYBAMU, 5K A0e2iUHY 000A8K) 00 HAGMOBUX O0POIA*CHIX DIMYMIE.

Kniouosi cnosa: inoen-kymapoHosi cmoau, Memakpuiamui pacmenmu,
Oimymu, MoOupikosaui norimepamu, ao2e3is.

[Ipu 3actocyBaHH1 JOpOXKHIX OITYMIB BUHUKAE pANl MpoOeM, TPOTe HAWOLIbII
TrOCTPOI0 € HEAOCTaTHbO BUCOKI TBEPIICTh Ta aAre3iiiHI BJIACTUBOCTI TOBAPHUX
0iTymiB. OJTHUM 3 HANNEPCIEKTUBHIIINX HANPSAMKIB B MIABUIIECHH] SKOCTI B’ SXKY4YHX
Ui OJEpKAHHA  JOPOKHIX TOKPUTTIB 3  XOPOLIMMH  EKCIUlyaTaliiHUMHU
XapaKTEepUCTUKAMU € 1X MOJu(DiKyBaHHS MOJMIMEpHUMH Matepianamu. OJIHaK,
BUKOPUCTAaHHA MOAU(]PIKAaTOPIB 0OMEXKYETHCA BHACTIAOK 3HAYHOI iX BapTocTi. Tomy
BOXJIMBUM € TIONIYK HEIOPOTHMX PEYOBHUH, sKIi O MOKpaIlyBaJid eKCIUTyaTallliHi
XapaKTEepUCTUKU OITyMiB, — TEpIIOYeproBo, aaresidni. Ha kadeapi ximiuHOi
TeXHOJIOT1i mepepobku Hadtu 1 ra3zy HarmionanbHoro yHiBepcuTeTy «JIbBIBChKa
MOTITEXHIKa» MPOBOIATHCS AOCIIIKEHHS IO MOKPAIICHHIO a/Ire31iHUX BIACTUBOCTEH
IOpOXKHIX Ha@TOBUX OITYMIB, UIUISIXOM IXHBOTO MOJAM(DIKYBaHHS  1HJEH-
kyMapoHoBoto cmojioro (IKC), mo oTpuMyeThcsi 3 BUKOPUCTAHHSM JIETKOI (pakiiii
KaM SIHO-BYT'UIBHOT  cMonu. J[7s  ojepkaHHS MaKCHMAIbHOTO  TO3UTHBHOTO
pesyabTary B cTpykrypy IKC BBOIATH (QyHKIINHI TPynH, 10 MIABUIILYE aare3iiHi
BJIACTUBOCTI BUPOOiB, B CKJIaJ SIKUX BOHU BXOJISATh.

Jlana poOoTa MpHUCBsIYEHA JOCTIIKEHHIO MOXJIMBOCTI BUKOPUCTAHHS 1HJICH-
KyMapoHOBOi cmoni 3 MertakpwiatHumu ¢parmernramu (IKCM), sk anresiitHoi
n00aBKH HA(TOBUX JTOPOXKHIX OITYMIB.

Buxinnoto cupoBuHoro mna oxaepxkanHs IKCM crmyryBama nerka dpakiis
kam’stHoByT1UIbHOT cMmonu (JI®OKBC) Bimiobpana Ha [TAT «3anmopixkkoke» (Ykpaina). B
pe3ynbTaTi paJUKAIbHOI KOOJITOMEepHu3alii B METATIYHMX aMITyJlaX CHPOBUHU 3
JI0JIaBaHHSIM MOHOMEPIB (METHUIIMETAKpPUTY) B MPHUCYTHOCTI fK iHIimiatop 2’-a3abic
(2-metmi- mpomioHiTpwi) 3a Temrneparypu 80 °C Ta TpuBajiocTi 6 TOA. OTpHUMaHa
IKCM 3 HacTynmHUMH XapakTepucTukamu: Buxig 57,6 T (26,4 %); Temmepatypa
posm’sikiieHHst 88 °C; monekynspHa maca 830 r/moinb. s cTBOpeHHsSI OiTyM-
MOJIIMEPHUX CyMIIIEH 3 BUKOPUCTAHHAM, B SIKOCTI noiimepHoro aojatka IKCM, Oys
BUKOpUCTaHUU HapTOoBUI AopoxHik O0itym BHJI 60/90, sxuii MaB XapaKTepUCTUKY:
TemmepaTtypa po3m sakmenns 46 °C, nenerpanis 62-10* m, posrskricts 75-102 M,
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aare3is g0 ckia 33 %. BMII oxpepxyBaid HUISXOM MEpPEMINIyBaHHS CYMIIII
npoTAroM ofHiel roguHu 3a Temmepatypu 190 °C. PesynbraTé OOCHIIKEHb IO
BIUTUBY KUTBKOCTI TOJIMEpPHOI CKJIaAoBOi Ha Xxapakrepuctuky BMII HaBenmeni y
Tabnui 1.

Tabmmus 1
Xapakrepuctuka bMII

Bumoru no BMIITA 60/90-53
3r1AHO
JICTY b B.2.7-135:2014.

Kinekicte MogudikaTopa
[Toxa3Huk B cywmimii, % mac.

10 | 30 | 50 | 7,0

[muOvHa  TPOHMKHEHHS  TOJIKH
(menerparisi) 3a  Temmeparypu | 67 65 60 95 >61-90
25°C, M-10* (0,1 Mm)

TemnepaTypa poO3M’SKIIEHHS 3a

. . o 46 47 47 48 >326
KUIbLEM 1 Kynero, °C
Po3TspKHICTE  (IYKTWIBHICTB) 32
temnepatypu 25 °C, M-1072 (cm) 70 69 67 65 215
3uernieHHd 31 CKIIoM, % 52 92 |72 56 >20

3 1abn. 1 Mo>kHa 3pOOUTH BUCHOBOK, IO HAMKpaIlll pe3yabTaTH, sIKI CTOCYIOThCS
aaresii, gocsratotbes npu KubkocTi IKCM B BIIM 3 % mac. 3a iux yMoB yTBOpeHa
CYMIIII 32 TEMIEPATYPOIO PO3M’SIKIIEHHS, IEHETPALIEI0 Ta PO3TKHICTIO TPAKTUYHO
CHIBIIAJIa€ 13 XapaKTEPUCTHUKOIO OITYyMy, SIKUH HE MICTUThH IMOJIMEPHOI CKJIaA0BOI,
MPOTE MPAKTUYHO BTPUYI MIJIBUILYETHCS aares3id. 3 OTpUMaHUX pe3yJbTaTIB MOKHA
3pOOUTH BUCHOBOK, IIO OJIEPXAaHy CMOJY MOKHAa BHUKOPHUCTOBYBATH, SIK aAre3iiiHy
100aBKy /10 HAQTOBUX JTOPOKHIX OITYMIB.

Study of the possibility of using indene-coumarone resin with methacrylate
fragments as polymer applications for petroleum road bitumen
M.M. Bratychak, Doctor of Chemical Sciences, M.Ye. Shved, PhD in technical
sciences, O.T. Astakhova, A.Yu. Kolisnyk, Student,
(Lviv Polytechnic Naional University)

The effect of indene-coumarone resin with methacrylic fragments amount on the
main characteristics of bitumen modified by polymers has been studied. It was found
that the addition of 3 % indene-coumarone resin to the bitumen mixtures does not
substantially affect the softening temperature, penetration and ductility, but doubles
the adhesion to glass. It was found that this resin can be used as adhesion additive.

Keywords: indene-coumarone resin, methacrylate fragments, bitumen modified
by polymers, adhesion.
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V]IK 665.775.4
OJIEP’)KAHHS THAEH-KYMAPOHOBOI CMO.JIA 3 KAPBOKCUJIBHUMHU
I'PYIIAMMU 3 JIETKOI ®PAKIIT KAM’IHOBYT LJIbHOI CMOJIU
M.M. BpaTtuuak, M.€. llIBen, O.T. AcraxoBa, A.}O. KosaicHuk
Hauionanvnuii ynieepcumem «J/Ivgiecoka nonimexnika)

Koonicomepuzayicto HenacuueHux cnonyk, wjo Micmamuvcs 8 Jje2Kill (paxyii
Kam 'sHO8Y2INbHOI CMOIU 3 000ABAHHAM NPOMUCIO8020 MOHOMEPA (MemaKkpuiosa
KUCTIOMA) 00epAHCAHO [THOEH-KYMAPOHOBY CMONY 3 KApOOKCUTbHUMU epynamu. AK
iniyiamop peaxyii euxopucmarno 2,2 -azo-6ic-(2-memunnponionimpun. Cmpykmypa
cunmesosanoi IKC niomeepooicena 19-cnexmpockoniunumu 00CIiO#CeHHAMU.

Kniwwuosi cnoea:. necka gpakyia kam siHOBY2IIbHOI cMONU, THOEH-KYMApPOHO8A
cmona, I9-cnexkmpockonis.

OgHuM 3 HampsiMiB ~ PalliOHAJBHOTO  BUKOPUCTAHHS  JIeTKoi  (paxirii
kam’stHOBYTUIbHOT cmoniu (JIOKC).e onepkaHHs Ha ii OCHOBI 1HIEH-KyMapOHOBUX
cmou (IKC) [1]. Ha xadenpi XTHI" HY «JIIT» BopoaoBx OCTaHHIX POKIB BEIYThCS
pobotu i3 oxepxkanHa IKC Tta 3actocyBaHHA iX K MOJIMEPHUX KOMITOHEHTIB IMPHU
CTBOpPEHHI OiTyM-mioiiMepHux cymimed [2, 3]. IlepcrneKTUBHUMH BUIISAAIOThH
TOCHIIKEHHS 13 po3poOJieHHsT HOBUX crioco0iB oxepxkanHHss IKC ta BBeneHHS B iX
CTPYKTYPY PI3HOMaHITHUX ()YHKLIMHUX TPyII.

B npaniit poOOTI BHUBYEHA MOXKJIMBICTh OJEpPXaHHS HAa OCHOBI JIErKOi (ppakiii
KaM SIHOBYT1JIbHOI CMOJIM 1HACH-KYMapOHOBUX CMOJI 3 KapOOKCHIIBHUMHU TPyIaMu
(IKCK).

Cuposunoto st onepxkanssi IKCK ciyryBana nerka dpakiiisi kam’ SsHOBYTUTBHOT
cmoimu (JIOKBC) Bimibpana na TIAT «3amopixkoke» (Ykpaina). B ckmami sikoi
Mmictuiochk 6,73 % mac. ctupoiy, 5,75 % mac. kymapuny ta 44,45 % mac. iHIeHy.

3 Meroro 30UIBIICHHS BHUXOJY KIHIIEBUX TMPOJIYKTIB  JOJATKOBO Y
noJliMepu3aIliiny Macy BBOJAWIM CTHpOd Ta MeTakpwioBy kuciory (MAK).
Inimiaropom peaxiiii cayryBaB 2,2"-a30-0ic-(2-metunnpomionitpun) (JIAK). B
pesynbTari iHimi#oBaHoi koosiromepmsaili JIOKBC otpumana IKCK, mro
XapakTepusyBanacs MoJieKyJsipHoro Macoro 1300 r/moinb Ta Buxogom 22,4 % mac. Ha
BUXIJHY cymiml. J[Jig MiATBEpIKEHHS NPHUCYTHOCTI y OAEpXKaHId CMOJII BUIBHUX
KapOOKCHIILHUX TPyl mpoBeaeHo [YU-crekTpockomiuni gociaipkenns (puc. 1).
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Puc. 1 — [U-crexrp IKCK
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[IpucyTHICTE B MOJIEKYJIaX CHHTE30BaHOI 1HJICH-KyMapOHOBOI CMOJH 3
BUIPHUMHU KapOOKCWJIBHHUMH TpylaMd MIATBEP/PKEHO HAsBHICTIO B CHEKTpax
IHTEHCUBHOI CMyTH TMOTJIMHAHHS mpu 1720 cMl, sika BiTHOCSTHCA 1O BaJEHTHHX
KOJIMBaHb KapOOHIIHHOI IPYITH B KMCIOTaX.

Bioaiorpagiunuii cnimcok

1. BecenoBckuii B.C. Xumuueckas mpHpoaa TOPIOYUX HMCKOMAEMbIX /
B.C. Becenoscknii. — M.: U3nareasctBo AH CCCP. 1955. — 424 c.

2. Pyshyev S., Gunka V., Grytsenko Y., Bratychak M. Polymer modified
bitumen: review / S. Pyshyev, V. Gunka, Y. Grytsenko, M. Bratychak // Chemistry &
Chemical Technology. — 2016. — Vol. 10, Ne 4(s). — C. 631-636.

3. Pysh’yev S., Grytsenko Y., Danyliv N., Bilushchak H., Pysh’yeva R.
Production of indene-coumarone resins as bitumen modif // Petroleum & Coal.
—2016. — Tom 57 Ne 4. — C. 303-314.

Obtaining of coumarone-indene resins with carboxy groups based
on light fraction of coal tar

M.M. Bratychak, Doctor of Chemical Sciences, M.Ye. Shved, PhD in technical

sciences, O.T. Astakhova, A.Yu. Kolisnyk, Student,
(Lviv Polytechnic Naional University)

Coumarone-indene resins (CIR) with carboxy groups were synthesized via
cooligomerization ofunsaturated compounds presented in light fraction of coal tar
with the addition of such industrial monomers (methacrylic acid).
2,2 -Azobis(2-methylpropionitrile) was used as an initiator. The structure of the
synthesized CIR was confirmed by IR-spectroscopy.

Keywords: light fraction of coal tar, coumarone-indeneresin, IR-spectroscopy.
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YK 66.092:977
MNOIIYK HOBOI'O CIIOCOBY YTHUJII3ALIL
KOKCOXIMIYHHUX BIJAXO/JIIB
JI.1O. Bijneub
Hauionanvnuii mexuiuHuil ynigepcumem
«XapxiecoKuil noaimexHiuHuil iLCMumym)

llposedeno ananiz npuyun ymeopeHHs NOOIYHUX NPOOYKMIE ma 6i0X00i8
KOKCOXIMIUHO20 eupobnuymea. Hasedena xapaxmepucmuxa icHyrouux memoois ix
nepepobku ma ymunizayii. [lpononyemocsi HO8ULL cnocib nepepodoKu KOKCOXIMIUHUX
8i0X00i6 3 OMPUMAHHAM 2eHEPAMOPHO20 2A3) .

Knwuogsi cnosa: koxcoximiuni 8i0Xoou, Kam saHOBY2LIbHI pycu, pOCIUHHI
3AMUWKU, 2eHEPAMOPHULL 2a3, OeH3(a)nipeH.

3araJibHOBIZJOMO, 1110 BEJIMKI TPOMUCIIOBI BUPOOHHUIITBA € MPUUMHOIO OaraThox
CEepHO3HUX €KOJOTTYHUX MpoOseM (3a0pynHeHHs aTMOchepr TOKYMHUMH BUKUJIAMH,
YTBOPEHHS Ta HAKOMWYEHHS BIIXOJIB BUPOOHUIITBA, TEXHOTCHHE 3a0pyJAHEHHS
3eMeib, 3a0pyJHEHHS IMIJ3€MHHUX Ta HA3€MHUX BOJ), SIKI CYTTEBO HETAaTUBHO
BIUTMBAIOTh Ha CTaH JIOBKOJMIIHBOTO ceperoBuia. Jlo Takux, Haxajib, HAJICKHUThH
KOKCOXIMIYHA Taty3b.

[Ipoiec oTpumaHHS KOKCY [JIsi 3aJOBOJICHHS EHEPreTUYHHX TOTped
CKJIQJIA€EThCSl 3 JIECATKIB TEXHOJIOTIYHMX 3aXOJIB B pE3yJbTaTi SKUX, HaXallb,
YTBOPIOETHCS BEJHMKA KUTBKICTh BIAXOMIB 1 moOiuHMx mpoaykTiB [1 — 3]. 3amis
3amo0iraHHsl HAKOMMYEHHS Takoi CHUPOBHHU Ta OXOPOHU JOBKOJHIIHBOTO
CEpeloBHUIIA CEPEl PO3POOICHUX CIIOCO0IB TX yTHIII3aIli HAHOUIBII PO3MOBCIOIKEHI:

- TIOBEPHEHHS JI0 TEXHOJOTIYHOTO IUKITY (B MIUXTY);

- OTpUMMAaHHS KOTEJIbHHUX Ta MIYHHUX TaJIUB;

- BUTOTOBJICHHS MaJMBHUX OPUKETIB;

- BHUKOPHCTAHHS 5K 3B’ S3yOYOT0 JTOPOKHBOTO TOKPHTTS.

Haxxastb 11i MeTOIM MarOTh HEJIOIKHU Ta OB s13aHi i3 TpyaHomamu [3], ocKiIbKH
OunbllIa YacTHMHA MOOIYHUX MPOAYKTIB Ta BIAXOAIB KOKCOXIMIYHOTO BUPOOHHUIITBA
ABJISIIOTH COOO0I0 CyMilll mosiapoMaTHyHuX ByriaeBoAHiB (IIAB) 1 mpu HarpiBanHi 3
HUX YTBOPIOIOTHCS PI3HI TOKCHYHI Ta KAHLIEPOT€HHI CIIONYKH, TakKl $IK, HAlpUKJIaJ,
bayopanTeH, OeH3(a)mipeH Ta iH.

bararouncineHHEME JTOCTIIaMH JOBEJACHO, IO I 3aro0iraHHsS YTBOPEHHIO
Oen3(a)mipeHa Ta IHIIUX MOAIOHUX CIOJYK TeMreparypa Mae Oyt He Hikue 1600 —
1800 °C. Ha xadenpi «Texuomorii mepepoOku HapTH Tazy Ta TBEPJOTO IMaTUBa»
HTY «XIIl» Bexythcsi pobOTH 3 TepepOOKH KOKCOXIMIUYHUX BIXOIB, HANPHUKIAI
TaKUX SIK KaM SHOBYTUIbHI ¢ycu [4], pa3oM 3 pOCIMHHMUMH 3aJIMIIKAMH, Ta
OTPUMAaHHSM I'€HEepaTOPHOTO a3y MPU BUCOKOTEMIIEpaTypHiid 00pooii [S].

Bioaiorpagiynmnii cnucok
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P.V. Karnozhitskiy, P.P. Karnozhitskiy // Coke and Chemistry, April 2018,
Volume 61, Issue 4, pp 147 — 151.

A search for a new way of utilization of coke-chemical waste
Bilets D.Yu.

The analysis of the causes of the formation of by-products and waste of coke-
chemical production is carried out. The characteristics of existing methods of their
processing and utilization are given. A new way of treating coke-chemical waste with
the production of generator gas is offered.

Keywords: coke ovens, coal fuels, plant residues, producer gas, benz(a)pyrene.
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YK 662.749.38
OTPUMAHHS I'ABOHAINIOBHEHUX BYTJVIEHEBHUX
MATEPIAJIIB HA OCHOBI MOJIU®IKOBAHOI'O
KAM’SIHOBYT'IUVIBHOI'O INIEKY
L.I. Januiao, L.I'. KpyTbko
JIBH3 «/[oneybKuit HQuioHanbHUII MexXHIYHUIL YHI8epCUmem

Busnaueno ennus cxknady ma ymoe Ha npoyec CHIHIO8AHHA KAM SIHOBY2LIbHO20
neky. Bcmamnoeneno, wo niosuwjenHs mucky npu CRIHIOBAHHI MOOUDIKOBAHO20
Kam SIHO8Y2IIbHO20 NeKy 00380JI5€ ompumamu meepoi niHu 3 Oilibul 0OHOPIOHUM
PO3N0OIIOM NOP Ma OPIOHOKOMIDKOBOH CIPYKIYPOIO.

Knwuoei cnosea: nex moougikosanuil, NOMGIHLIXIOPUO, KOMNJIEKCHUU
2a30ymeopio8ay, CNiHI68AHHS, Kpumepii CNIHIOBAHHAL.

Byrieuesi miHM — oOfHi 3 HAHMONIMPEHIIMX MaTepialiB CydacHOCTi. Ix
BUPOOHHMIITBO € CKIIATHUM ITPOIIECOM, B IKOMY BUKOPHCTOBYETHCS IOPOra CHPOBHHA 1
BHCOKI TEMIIepaTypH, L0 BU3HAa4ya€e iX BUCOKY BapTicTb. Ha mizcTaBi BHCOKOTrO
MONMUTY Ha 11 Marepiaii B CaMHUX PI3HUX OOJIaCTIX, CUHTE3 OLIbII JCIICBUX
BYTJICIICBUX TBEPIUX ITiH 3 TPOTHO30BAHUMH XaPAKTEPUCTUKAMH € AY)KE aKTyaTbHUM
Ha cydyacHomy etami. OTpUMaHHS BYIJICIIEBUX IIH HAa OCHOBI KaM’ STHOBYTUIbHOTO
MIEeKy € MEePCIeKTUBHUM HAIPSMOM 3aB/ISIKA HOTO XIMIUHIN Ta 010JI0T1YHINA CTIHKOCTI,
HU3BKO1 TEIUIOMPOBIAHOCTI Ta 3HAYHO JICHIEBIIOI BAapTOCTI 3a Cy4yacH1 MOJIIMEpHI
Marepianu. OgHak 6e3 nonepeaHboi 00pOOKH MEeK HE MOKE BUKOPUCTOBYBATUCS IS
OTpPMMAaHHS BYTJICLIEBUX IIIH, TaK $SK WOro IUIACTHYHI BJIACTUBOCTI 3a3BUYail He
BIIMOBIIAal0Th BUMOTaM ITIHOYTBOPEHHS [1].

Kam’sHoByrinpHUN  mek, MoaudikoBanmiinpu  Temmeparypt 170  °C
MOJIBIHUIXJIOPUIOM  Ta  TMOJIMETUJIMETAKPUIATOM,  CIIHIOBAIM  TJ  JI€I0
KOMILIEKCHOTO XiMiuHOTO Ta3oyTBoproBavya (KI'Y:azomikapOoHamim:cTeapaT IUHKY =
1 : 0,25 mac.u.) [2]. Temnepatypa cniHoBanHs ckiagana 150 °C, TUCK BapitOBaBcs B
miamazoni 1,01 — 2,65 -10° Ila.

a
Puc. 1. — ®ortorpadii ByrieneBux il 3a yMOB CIIIHIOBaHHS:
a) — i aTMOCHEPHUM TUCKOM; 0) — TTiJT T1BUIIIEHUM THCKOM

Pe3ynbrati BHMKOHAaHUX JOCHIJKEHb IOKAa3aJd MOXJIUBICTh OTPUMaHHS
ra30HaNoOBHEHOT0 MaTepialy MpH CIIHIOBaHHI MOJM(IKOBAHOTO KaM SHOBYT1JILHOTO
neKyIiJ arMmocepHuM TUCKOM.KpaTHICTh CIIIHIOBaHHS TBEPJMX IMIHB JaHUX YMOBaXxX
3anexuth Bix kinmbkocti [IBX 1 mopiBaioe K¢ = 1,3 — 2,5. OgHak oTpuMaHi mpu
aTMOC(EpHOMY THUCKY IIIHHM BIJPI3HSIIOTHCS BUCOKOK KPUXKICTIO. JlOCIiIKEeHHS
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kiHeTuku criHoBanHg MKII mig migBUIEeHMM THCKOM IIOKa3ajo, M0 OTPUMaHi
TBEpAl MIHU XapaKTEePHU3YIOThCS MiABUIIEHOI MILHICTIO, OAHOPIAHUM PO3MOIIOM
nop Ta ApIOHOKOMIPKOBOIO CTPYKTyporo. KpaTHICTh CHiHIOBaHHS TIiH, B 3aJ€KHOCTI
Bix ckitany kommno3uiliii Ha ocHoBi MKII, nopisaroe K., = 1,6 — 2,6.
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Obtaining of the Filled-gas Carbon Materials Basedon Coal Tar Pitch
I. Danylo, junior researcher, I. Krutko, PhD in technical sciences
(SHEE “DonNTU”)

The influence of the composition and conditions on the foaming process of coal
tar pitch has been determined. Increasing the pressure during foaming of the
modified coal tar pitch allows to obtain solid foams with a more uniform pore
distribution and fine-cellular structure.

Keywords: modified coal tar pitch, polyvinylchloride, complex blowing agent,
foaming, foam coefficient.
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V]IK 662.641
JOCJIKEHHS 3MIHU ®AKTUYHOI MACH BYTVIBHOI
CUPOBHMHU IPU Il PO3MOPOKYBAHHI
L. JAposanuk’, 1.B. Mipomnunuenko?, K.O. llImeasuep®, M.B. Kopmep®
ULIT «Ykpaincekuii 0eparcasnuii HayKko6o-00Ccionuil gy2ieximiunuii
incmumym (YXIH)»
2Hayionansnuil mexuiunuii ynieepcumem «XapkiecbKuil noiimexniunuil
IHCmMuUmymy
SKpueopizvkuit memanypzininuii incmumym Hayionanvnoi memanypziiinoi
akaodemii Ykpainu

Aemopamu  8UKOHAHI OOCNIONCEHHs 6NIUGY PIZHUX YUHHUKIE (memnepamypa
HABKOIUWHBbO20 Cepedosulyd, BUXIOHA BON02ICMb  BY2IIbHUX KOHYeHmpamié i ix
2PAHYIOMEemMpUYHULl  CKIA0,  mpueanicmv  nepeby8aHHs  Gyellid 6  2apaici
PO3MOPOXNCYBAHHS) HA 3MIHY (DAKMU4HOI Macu 8y2iIbHUX KOHYeHmpamie 6 Xo0O0i ix
PO3MOPONCYBAHHS, AKI € AKMYATbHUMU 051 3HUNCEHHSL UMPAm HA pO3iepie 8y, siKe
3Mep310csl, ma 0036071AMb ONMUMIZY8AMU POOOMY 8Y21eNni020MO8YUX YeEXIS.

Knwuosi cnosa: gyzinns, MaxcumanvbHa 60JI020EMHICHb, 3MEP3AHHA, 2apadjic
DPO3MOPOICYBAHHSL, BMPAMA MACU.

3Mep3aHHsl YaCTUHOK MOYMHAETHCA MPHU BMICTI B HUX BOJIOTH, IO MEPEBUIILYE
3HAUYEHHS MAaKCUMAaJbHOI BOJIOTOEMHOCTI. Y CBOIO 4Ye€pry, BEJIMYMHA MAaKCUMAaJIbHOI
BOJIOTOEMHOCTI 3aJICKHUTh BIJl CTyneHs MeramopdizMy 1 B Jlanma3oHl KOKCIBHOTO
BYTUIJII Ma€ MaKCHMaJlbHI 3HA4YeHHS Y MajoMeTamop(di30BaHOTO BYTI/UISI Ta30BOi
rpynu. 3 ypaxyBaHHSM TOTrO, IO MaKCUMAJIbHUMH 3HAYEHHSMU BOJOTOEMHOCTI
XapaKTepU3yeThcss MajoMeTramopdi3oBaHe BYTULIS Ta30BOI TPYMH, JaHE BYT1UIA
MOKe nepeOyBaTh MEHIIMM Yac B rapa)xi po3MOpPOXKYBaHHS B MOPIBHSAHHI 3 1HIIUM
KOKCIBHUM BYTUUISIM. 31 3HIDKCHHSM TEMIEpAaTypH CTYIHb 3MEp3aHHS BYTLLISA
30UTBITY€ETHCS 3 IMABUIICHHSIM HOTO BOJOTOCTI 1 3HM)KCHHSIM KPYITHOCTI YaCTHHOK.
MeTogamMu MaTeMaTUYHOI CTATUCTHKU OyJIO OTPUMAHO PIBHSHHS, IO OMKCYE 3MIiHY
MacH BYTULIS MIPH HOTO PO3MOPOXKYBAaHHI B 3aJIEKHOCTI BiJl BMICTY B HhOMY BOJIOTH,
CepeqHhOTO  JliaMeTpa WOro YacTMHOK 1 uYacy mepeOyBaHHA B  rapaxi
PO3MOpPOKyBaHHS.

Am = 1,161723 — 0,00033t — 0,007677W; — 0,01529d,,, (1)

PiBustnast (1) [1mo3BOJsiE  OLHUTH 3HWKEHHS Macu BYrUUIdL B MpoIieci
PO3MOpPO>KYBaHHSI B 3aJIEKHOCTI BiJl TOKa3HUKIB MOT0 SIKOCTI Ta YMOB IepeOyBaHHS B
rapaxki po3MOpOKyBaHHs. B 1ijloMy, MOXHa BIJJ3HAYUTH, 110 301TIBIIEHHS BUX1THOT
BOJIOTOCTI, CEPEeIHbOrO JllaMeTpa BYTUIbHUX YAaCTHHOK 1 Yacy mepeOyBaHHS B rapaxi
PO3MOPOXKYBAaHHSI TPHU3BOJIUTH 7O 3POCTaHHA BTpaTH (HAaKTUYHOI MacCH BYTUIBHHX
KOHIICHTPATIB MIPH X PO3MOPOKYBaHHI.

Ha puc. 1 npuBenena rpadivyna 3aJIeKHICTh PO3PAXYHKOBUX (3a pIBHSHHAM 1) 1
(haKTUYHUX 3HAYEHb BTPATH MAaCH BYTLLUIS B MPOIIECI HOTO pO3MOPOKYBaHHSI.
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Puc. 1 — I'padivuna 3a1eXHICTh pO3paXyHKOBUX 1 (AaKTUYHUX 3HAYEHb BTPATH MacH
BYTJLJIS B IPOLIEC] HOTO pO3MOPOKYBAHHS

Investigation of the actual mass variation of coalraw materials
of its defrosting
I.D. Drozdnik (USCCI), D.V. Miroshnichenko, Doctor of technical sciences

(NTU “HPI”), E.O. Shmeltser, PhD of technical sciences, M.V. Kormer, PhD of

chemistry sciences (KMI of NMetAU)

The authors carried out research on the influence of various factors (ambient
temperature, output humidity of coal concentrates and their granulometric composition,
duration of stay of coal in the garage defrosting) to change the actual mass of coal
concentrates during their defrost, which are relevant for reducing the cost of heating the
coals that froze, and will allow to optimize the work of coal preparation plants of coke
production plants.

Keywords: coal, maximum water holding capacity, freezing, garage defrosting,
weight loss.
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Y JIK 66.092.89:665.94
IMOJYYEHUE I'PA®EHOBBIX CTPYKTYP N3 KOKCOBOM IBIJIA
O.U. 3eaenckuiil, B.M. llImaabko!, P.U. KocTenko?
IIIT « Ykpaunckuii zocyoapcmeennsiii nayuHo-ucciedo6amenbeKuil
yenexumuueckuii uncmumym (YXHH)»
’Hayuonanvnwtii mexuuueckuii ynusepcumem «XapoKoecKuil
NOJIUMEeXHUYEeCKUIL UHCHUMYH)

IIpusedenvl pe3yromamul uccie008aHUll NO NOJAYYEHUIO 2PAPEHOBbIX CIPYKMYD
us xoxcogou nwviiu. llokazano, umo KOKCO8as Nullb U OMCEBbl MEIKUX KIACCO8
KOKCOBOU MeN0yU AGNAIOMCSA NePCNEeKMUBHBIM CblpbeM OJis NOJIyYeHUs epaghena.

Knioueevle cnosa: epagen, kokcosas nwiiv, KUCIOMA, CYCNEH3USL.

B paborax [1 — 2] mokazaHa BO3MOXHOCTh TMOJydeHHs rpadeHa (yriaepoaHbie
KBaHTOBBIE TOUKH) U3 yIJIA U Kokca. CyTh METO/Ia 3aKJIFOUACTCSl B OKUCIICHUH YIIIEPOTHBIX
rpaUTONONOOHBIX CIIOEB YIVIA WM KOKCa B cMecH HeopraHmieckux kuciaor (H,SO; m
HNOs) B cootHOmeHn™ 3:1, ¢ TIOCIEIYIONMM YABTPA3BYKOBBIM Pa3pyIICHHEM THX CJIOCB
Ha OTAEJIbHbIC MOJIEKYJTbI — IpadeH.

HUccnenoBanns npoBoauu Ha e Y CTK.

HaBecky xokcoBo#i mbum Maccoit 1 rpamm niomerami B cmech kuciioT HaSO, 1 HNO;
B cootHomieHuu 3:1 (60 Mt + 20 M) u kunsiTui B SkeTpakTope ['pede B TeueHue 6 yacos.
ITocie ocTeiBaHMs pacTBOp mojBepraicss HerTpaym3amyu 10 pH = 7 ¢ momomisio NaOH.
[loyueHHyI0 CycHeH3HMI0 pa30aB/sUT JTUCTHJUIMPOBAHHOM BOJIOM M HCCIEOBAIM HA
MIPOCBEUMBAIOIIEM JJICKTPOHHOM MHKpPOCKOIe (MccienoBanus mpoBogwm B XHY
M. B.H. Kapasuna).

Ha puc. 1 npuBeneHs! n300paskeHust IOTy4YEHHBIX CTPYKTYP.

— =)

TEM 100kV x100000 10nm TEM 100kV x100000 10nm

Karazin National University, Ukraine QD_dust Spot: Iym No:img99793 Tpa 2018 Karazin National University, Ukraine QD_dust Spot: lum No:img10023 Tpa 2018

a b

Puc. 1 —Ilomyuennsie rpadeHoBble cTpykTypbl U3 b Y CTK npu pazinuyHoM yBenmM4eHHy,
IIPOCBEYMBAOIIAS HJIEKTPOHHAS! MAKPOCKOIIHUS

Taxkmm oOpazoM, kokcoBas eI YCTK 1 0TceB MeJKHX KJIacCOB KOKCOBOM MEJIOYH
(£ 0,5 MM) SABISIOTCS TEPCIEKTUBHBIM ChIPhEM JJISi TIOJYYEHUST HOBOW YIJIEPOIHOM

TIPOTYKIH — TPA)E€HOBBIX CTPYKTYP.
24



Bioaiorpagiunuii cnucok
1. Ruquan Ye. Coal as an abundant source of graphene guantum dots / Ye Ruguan,
Xiang Changsheng, Lin Jian [et al] // Nature Communications. — 2013.
—DOI: 10.1038/ncomms3943.
2. Zhou Q. Graphene Sheets from Graphitized Anthracite Coal: Preparation, decoration
and application / Q. Zhou, Z. Zhao, Y. Zhang [et al.] // Energy Fuels. — 2012. — 26.
—P. 5186 —5192.

Production of graphene structures from coke dust
O.1. Zelenskii, PhD in technical sciences, V.M. Shmalko, PhD in technical
sciences, R.l. Kostenko
The results of studies on the production of graphene structures from coke dust
are given. It is shown that coke dust and screenings of small classes of coke breeze
are a promising raw material for the production of graphene.
Keywords: graphene, coke dust, acid, suspension.
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YK 669.162.16
MIATOTOBKA BYI'IJIBHOI IIUXTHU 1O KOKCYBAHHS
METOJIOM HIAIIPECYBAHHS
L.b. KoBanbosa, B.1IO. Tumyk, A.C. SIrotin
Kpueopizbkuit memanypeiiinuii incmumym Hauionanvnoi memanypeziiinoir
axaoemii Yxpainu (KMI HMemAY)

Bcmanoeneno, wo 6 38°a3ky 30 3MeHuweHHAM 3anacié HaudiIbwl SAKICHO2O
KoKcigHo2o gyeinna mapoxk K i JK eunuxina HeobXionicms 68e0eHHs 00 NPOMUCTIOBUX
wuxm cnabocnikiugo2o 8y2ilisa, wo He npugede 00 3HUNCeHHS  DI3UKO-XIMIUHUX
NOKA3HUKIB SAKOCMI KOKCY, sAKuti 0yoe 3 Hei ompumaro. Pezynemamu oocnioscens
noxasanu, wo nNiONpecysaHHs 8y2ilis 00380J5€ NIOBUWUMU HACUNHY WITbHICb
gyainoHoi wuxmu 3 655 xe/m® 0o 739 ke/mP, nideuwumu noxasHuxu MmexawiuHoi
miynocmi Mos 3 86,0 % 0o 90,2 %, 30inbuwumu 6uxio 6anosoz2o kokcy 3 77,43 % 0o
78,4 %.

Knrouoei cnoesa: syzinns, nionpecysants, 8y2iibHa WUXMA, HACUNHA WITbHICMD,
AKICMb KOKCY.

Cran cUpOBHHHOI 0a3u KOKCYBaHHS KOKCOXIMIYHMX HIANPUEMCTB YKpaiHU €
BU3HAYAJIBHUM U LUISIXIB 1 TEMINB PO3BUTKY YOpHOI MeTanyprii kpainu. Ha
CHOTOJIHI 1CHY€ TEHJCHIlSA 0 3MEHIICHHS 3araciB HaOUIbIN SIKICHOTO KOKCIBHOTO
Byrumiss mMapok K 1 K. B pesynapraTi BUHHKAaE HEOOXiJHICTH BBEICHHS [0
MIPOMUCJIOBUX IIHUXT CIA0OCIMIKIMBOrO BYTUUISA, TOOTO Moaudikaiii IMMXTH MEHII
SAKICHAUM BYTULIAM 0€3 3HWXKEHHS (DI3UKO-XIMIYHUX TOKA3HHKIB SIKOCTI KOKCY, IO
Oyne 3 Hel OTpUMaHUW Ta PO3IIMPIOE CHUPOBUHHY 0a3y KOKCYBAHHS 3a PaxyHOK
BUKOPHUCTAHHS B KOKCOBUX IMUXTaX HEASHIIUTHUX MAPOK KaM STHOTO Byruwis [1].

B nmaboparopHux ymoBax KpuBOpI3bKOTO METaNypriiHOTO IHCTUTYTY Oyiu
MPOBEJECHI JIOCTIPKEHHS 3 METOK BHU3HAYEHHS SKOCTI IIMXTHU, IO BKJIKOYAE
95 — 65 % cnaboCmiKIMBOTO BYT1UISL, 3 OAANBIINM i mignpecyBaHHsaM. [Ipu npomy
MIpH OiANPECYBaHHI HE BUKOPHUCTOBYBAIKCS 3B’ A3yI04l pEYOBUHHU.

[Ipouec mignpecyBaHHs 3/1MCHIOBABCS HA CHELiaIbHO PO3POOJICHIN yCTaHOBII
nianpecyBajibHuka. llignpecyBaHHs BYrulbHOI IIMXTH MPOBOJIUIIOCS CIOCOOOM
MOTIEPEYHOTO MiAMPECYBaHHS, SKE 3IHCHIOETHCS 32 PaXyHOK 3MCHIICHHS BUCOTH
mapy, 110 MOJA€ThCA CTPIYKOBUM KOHBEEPOM, MPHU B3AEMO/III PO3BAHTAKYBAILHOTO
OapabaHa KOHBeepa 3 MANPECOBYIOUNM BaJIKoM [2].

EdexTuBHicTh MeTOMy MiANpPECYBaHHS 3HAYHOI MIpol0  OOyMOBIECHA
IIIBUIIICHHSM IIIIBHOCTI BYTIJIBHOTO 3aBaHTAKCHHS B INIYHHUX KaMepax, SKe, He
MIHSFOYM TIPUPOAHM OPTAaHIYHOI Mach BYTUUIA, ICTOTHO TOKpairye (Pi3uKo-XiMivHI
YMOBH TIPOTIKAHHS TPOIECIB CIMIKaHHS 1 KOKCOyTBOpeHHs. [liBUIIEHHS HACUITHOI
HIUTBHOCTI BYTUIBHOT IIUXTH 3a0€3MEeUy€EThCS 32 PAXYHOK JOCSTHEHHSI ONTHUMAJIBHOTO
3HAYEHHS Koe]ilieHTa MIANPECYBaHHS.

PesynbraT qociiKeHHS B 3aJeKHOCTI Bif Koediienta mianpecyBaHds (Kuy),
KWW BapitoBaBcs B Mexax 8,8 10 18,8, Oyiu HacTymHi:

- MiJIBULIIEHHS] HACUITHOI IILILHOCTI BYT1IBHOT INMXTH 3 655 kr/M° 710 739 kr/m3,;

- MIJABMIICHHS ITOKa3HUKA MeXaHI4HOiI MIIHOCTI My 3 86,0 % mo 90,2 % 1
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3MEHIIIEHHS MOKa3HuKa cTupanHs Mio Big 9,9 % no 7,8 %;

- MABUIIEHHS BUXO0IY BaJIOBOTO KOKCY 3 77,43 % mo 78,4 %.

Takox €(pEeKTUBHICT, METOJAY IiINPECYBaHHSA Y IOPIBHSAHHI 3 €()EKTUBHICTIO
OpIWHAPHOTO METOAY MATOTOBKH IIUXTHU JI03BOJISIE OTPUMATH BHCOKOSIKICHE TIAJTMBO
Ta 3aJTy9UTH JJIs1 KOKCYBAHHS HECITIKINBE BYT LS.
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Preparation of coal charge to coking by compression method
V.Yu. Tischuk, Doctor of Technical Sciences, |.B. Kovalova, Senior Lecturer,
A.S. Yagotin, student (KMI NMetAU)

It has been established, that due to a decrease in the stocks of the most high-
quality coking coals, it became necessary to introduce low-caking coals into
industrial mixtures, which will not lead to a decrease in the physicochemical
indicators of the quality of coke. The research results showed that prepressing of coal
allows to increase the bulk density of coal charge from 655 kg/m® to 739 kg/m?, to
increase the mechanical strength Mys from 86,0 % to 90,2 %, to increase the output
of gross coke from 77,43 % to 78,4 %.

Keywords: coal, prepressing, coal charge, bulk density, coke quality.
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YJIK 543.657.5:(083.76)
OUYNIIEHHSA BOJHA 3A 1OITOMOTI'OIO 'YMATIB
BI/I IOHIB TA)KKHUX METAJIIB
A.O. Ky3pminux %, I1.B. Kapnoxuuknii
Xapxiscokuii naykoeo-oocnionuii incmumym cyoosux ekcnepmus
im. 3acna. npogh. M.C. Bokapiyca
’Hayionanshuii mexuiunuii ynieepcumem «XapKiecbKuil
NOJIIMEeXHIYHUIL IHCHUMYH)

Busnaueno egexmusHicmv GUKOPUCMAHHA 2YyMAmMi8, OMPUMAHUX 3 Mopgie
Bonuncokoi obnacmi ma 3 6ypoco eyeinna  Onekcanopilicbkoco pooosunya.
Jlocniooicyseanacs modcaugicms ouueHHss 600U 6i0 [OHI8 0B08ANEHMHOI MIOi, SIKA
3HAX00umuvcsl y 600i. Jlosedeno, wjo 8 pesyibmami 63aEmMo0ii cymamis 3 ionamu Mioi,
i 3 nooanvuior Qitempayiero, cmynino ouuujernts oocsena 96 — 99 %.

Knwuogi cnoea: mopgp,6ype 8yeinnsa, 2yMIHOBI KUcCiomu, 2yMamu, MANCKI
Memaru.

3a0pyAHEHHS IPUPOJIHUX BOAOUMMUI TSHKKUMU METallaMU 1 pallOHYKJIIIIaMHu Ha
MpOTs31 0araThOX POKIB MPHU3BEJO O MOTIPIIEHHSA €KOJIOTIYHOI cuTyalli. Po3poOka
POJIOBHIL, SIKI MICTATh METaJEBl PyJId, ATOMHA €HEPreTrKa, rajlbBaHIuHl MPOLECH Ta
1HIIT, PU3BOJATH JO MOTPAIUIIHHS Y BOJIY 10HIB TSDKKUX MeTaiiB. HasBHICTH mux
3a0pyHIOBAaYiB CTAHOBUTH HEOE3MNEKY, SIK JJI HaBKOJMIIHBOTO CEPENOBHINA, TAK 1
Oe3mocepeIHbo I JTI0IUHM. 1{e 3yMOBIIO€E TOTPIOHICTh OUYHMIIEHHSI BOJOMMHMIIL Bi
TSKKHAX METaJlB, K MPABUJIO, JO HU3bKUX KOHLIEHTPALIH, IO SBISETHCA CKIATHUM
ta jmoporum [1, 2].

Matoun mopucTy CTPYKTYpY Ta BHCOKY peEakiliiiHy BJIaCTUBICTb, MOXKHA
BUPILIUTH 110 npobsiemy. JlocnimkeHHs Topdy K COpOEHTY AJid OYMILEHHS BOIM,
JOIITLHO TAKOXK 4epe3 yK€ HU3bKY BapTICTh OCTAHHBOT'O Ta MOT0 BEJIMKUX 3aIaciB.
Topd Mae BUCOKY cOpOLIHY aKTUBHICTh 3aBJSKH HAABHOCTI (DYHKI1IOHAJIBHUX TPYIL
TYMIHOBUX PEYOBUH, MO BITHOIIEHHIO /10 10HIB BaXXKUX METaNIB, TAKUX SIK Cu?*, Cd*,
Pb?*, Cr¥*, Fe*" ta in. AKTUBHUM KOMIIOHEHTOM TOP()Y € TYMiHOBI PEYOBUHH, BMICT
akux B Topdi mocsrae 40 — 50 % B mepepaxyHKy Ha opra"iuny macy. lle
MOJIJIUCIIEPCHI ~ BUCOKOMOJIEKYJISIDHI ~ pPEYOBMHHM,  MNOMI(QYHKUIOHAIBHI  Ta
noyenekTpomiTHi. HasBHICTP B iX CTPYKTypl KapOOKCWIBHHX, (DEHOIbHUX,
KapOOHUIBHUX Ta aMIHOTPYII JIa€ MOJIMBICTh MPOTIKAHHS PEAKIi 10HHOTO OOMIHY
Ta YTBOPIOBAHHS CTIMKHUX KOMILUIEKCIB 3 I0HAMHU TSKKUX METAJIB 32 PAXyHOK KETOHUX
IPYII, @ TAKOXK 3a paxyHoK BaH-nep-BaanbcoBux cui [3 — 6].

Ha puc. 1 HaBeneHa cTpyKTypa r'yMiHOBUX PEYOBHH.

PoGotamu psimy aBTOpiB mMOKa3zaHO, MO0 €(PEKTUBHICTH MPOIECY BHUIUICHHS
METajiB 3 BOJY MOKHA 3HAYHO MIJBUIIUTU B pa3l BUKOPUCTAHHS BOJHHUX PO3YMHIB
TYMIHOBHX KHCIOT abo ix coneit (rymari) [7, 8]. I'ymatu — 1me pedoBuHH, sKi
OTPUMYIOTh BHACIIJIOK BIUIMBY Ha TOpQ Ta Oype Byruuis c1aOKUM BOJHUM PO3UHMHOM

JYTY.
Hum(COOH)n + nNaOH — Hum(COONa)n + nH,0
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Puc.1 — CtpykTypa ryMiHOBHX KHCIIOT

B3aemonis 10HIB MeTalliB 3 TymMaTaMy W€ 3 YTBOPEHHSM MOABIMHHUX 3B’A3KiB
KHCJIOTHO-JIOHOPHUMH TPYIIaMU T'yMIHOBUX KHCJIOT, Ta 3 YTBOPEHHM coieii [4, 7]:

N

‘—c—o OH,

I

/—o—> ?U<OH;

YTBOpEH1 KOMIUIEKCH, 32 paXyHOK BEJIMKUX pO3MipiB MoJIeKyJ rymartis Big 1000
10 1400 moieKyasipHOI MacH, MOKHA BUJILJISITH 32 IOOMOTOI0 YABTpaIbTpaLliitHUX
MeMOpaH, 110 KOHLEHTPYIOThCA HaJ iX MOBEPXHEI Ta NPAKTUYHO BECH MeETal
OB’ SI3aHUM B KOMILJIEKCI1, 3aJIUIIAEThCs Yy po3uuHi [10].

Ha puc. 2 naBeneHa rpagiyHa 3aJI€KHICTh MDK NPOAYKTHBHICTIO MeMOpaH
ITA-10 ta IIAH-20 1o BiZHOIIEHHIO 710 KOHLEHTpawii po3zunnis I':Cu?
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Puc. 2 — IlponykruBHicts MeMOpaH [TA-10 ta [TAH-20 no BigHOIIEHHO
JI0 KOHIIEHTpAIIii PO3YHHIB r:Cu®

Jlana poOoTa mpucCBsSYEeHA BHUBYEHHIO €()DEKTUBHOCTI BUKOPHUCTAHHS T'yMariB,
oTpumanux 3 TopdiB BonuHckkoi o6aacti Ta 3 Oyporo Byruuis OyieKcaHApiiChKOTO
pomoBuia. B sKocTi GiIBTpyHOUOro MaTepially BUKOPHUCTOBYBAJIMCS MOJIMEPHI
meMmOpanu [IA-10 1 [TAH-20. HocmimkyBanacss MOXKJIUBICTb OUYUINEHHS BOIU BiJ
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10HIB JBOBAJIEHTHOI Miji, SIKa 3HAXOJMUThCS Yy BOJII B KOHIEHTpamisx Big 10 g0
100 mr/m; mpu uboMy TymaTH, BUALICHI 3 Topdy 1 Oyporo Byriwis, AOAaBAIUCA Y
Boay B cmiBBiaHomeHHi Big 1:1 go 1:10. JJoBeaeno, mo B pe3ynbTaTi B3aeMOii
ryMaTiB 3 10HaMH Mifi, 1 3 MOJAJBIIOK (DUIBTPALi€0, CTYMIHb OYUIICHHS JOCATIIA
96 — 99 %.
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Use of humates to clean water from heavy metal ions
A.O. Kuzminych, PhD student, P.V. Karnozhytskyi, PhD in technical sciences

The efficiency of the use of humates obtained from peat from the Volyn region
and from brown coal of Oleksandriy deposit is determined. The possibility of water
purification from ion of divalent copper, which is found in water, was investigated. It
Is proved that as a result of the interaction of humates with copper ions, and with
subsequent filtration, the degree of purification reached 96 — 99 %.

Keywords: peat, brown coal, humic acids, humates, heavy metals.
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TEXHOJIOTTYHI BJACTUBOCTI ®PAKIIIN
CJIABKOCHIKJINBOI'O BYT'ULJIA
MAPKH T PI3HOI I'YCTUHU
T.O. Kymnapwsoga, €.J1. Copokin
Hauionanvna memanypeiiina akademia Yxkpainu (HMemAY)

B pobomi nposedeno ananiz noxasHukié cnikaHHus ma CHIKAIUBOI 30aMHOCH
2yCmMUHUX @paxyiti c1abKOCHIKIUB020 HU3ZbKOMEMAaMOpPiz08ano20 By2iliia MapKu
T, saki 6yno ompumano 8 npoyeci po30iNeHHs Y 8aANCKOMY cepedosuuji. B pobomi
NPOAHANI308AHO 3MIHY NOKASHUKIE CNIKAHHA Ma CHIKIUBOI 30amMHOCMI Npu 3MIHI
2yCmuHU paxyitl AKi 00CIIONHCYIOMBCS, 3 Y020 MOJNCHA 3aKIOYUMU, WO Gparyii
eycmunoio 6i0 1,25 0o 1,3 2/cm? 8onodiroms docums 000pumMu NOKAZHUKAMU CHIKAHHSL
ma cniknueoi 30amHocmi.

Knwuosi cnoea: eyeinnsa, ¢paxyii, 2ycmuna, KOKC, CHIKAHHSA, CHIKIUBA
30amHiCmMb,  BUCOKOMOJIEKYIAPHI  GIACMUBOCMI, OpP2AHIYHA MAcCA, MIHEpalbHi
PEYOBUHU.

3HMKEHHA BUAOOYTKY TOOPECHIKIUBOTO KOKCIBHOTO BYTULISA Ta 30UIbIICHHS
YaCTUHU CIA0KOCHIKJIMBOIO BYTUUIS B INUXTI JUIsl KOKCYBAaHHS TPHU3BOAUTH 0
MOTIPUIEHHSI SKICHUX XapaKTEepPUCTUK, TOMY HEOOXIIHO 3HANTH pIIEHHS, 00
BUKOPUCTAHHA CIAOKOCHIKIMBOIO BYT'ULIS B MPOIECI KOKCYBAHHSI.

OnHuUM 31 METOIIB € BUIJICHHS 31 CJIA0KOCITIKIMBOTO BYT1/UIS YacTKH, sIKa OyJie
MaTy MOKA3HUKH CIIKAaHHS Ta CHIKIUBOI 3IaTHOCTI 1 JACTh 3MOTY OTPUMATH KOKC 3
SAKICHUMH TTOKa3HUKAMH, K1 TOTpeOye CIIoKUBaY.

st JOCSTHEHHS MeTH, OyJio TPOBEACHO PO3IJICHHS CIIa0KOCIHIKIMBOTO
HU3bKOMeTaMopdizoBanoro Byriuis mapku AT mHa dpakmii (<1,25; 1,25 — 1,26;
1,26 — 1.27; 1,27 — 1.28; 1,28 — 1.3; >1,30 r/cm®), nocmimkeHHs HOKa3aad, IO
pe3yNbTaTH TEXHIYHOIO aHami3y BIAPI3HSIOTHCA Y (PPaKLIfgX PI3HUX 32 T'YCTHHOIO.
Tomy Oyno mpumnyiieHo, mo ¢pakiii BiAMIHHI 32 TYCTUHOIO OyIyTh MaTH BiJAMIHHI
MOKA3HUKHU CIIKAaHHS Ta CIIKJIMBOI 3aTHOCTI.

OtpumaHi JaHl JO3BOJWIM BU3HAUWTH, LI0 31 3MIHOKO TYCTHHUX (pakuii
MOKa3HUKU CIIKaHHA Ta CHIKJIMBOI 3JaTHOCTI 3MIHIOIOTHCSA, MalO4M JIHINMHY Ta
napaboJIiuHy 3aJICXKHICTb.

Takum yuHOM, JIETKI 1 BaKKl (Ppakiii He MarOTh HEOOXITHUX BIIACTUBOCTEH SIK
KOMITIOHEHTH Jo0pecmikianBoro Byruwis. Jlerki ¢pakimii 3 TyCTHHOI MEHIIE
1,25 r/cM® MICTATH BENMKY KUTBKICTh HU3bKOMOJICKYJISIPHOT OPTaHIYHOI MacH, 110 MPH
TEPMIYHOMY BIUIMBI YTBOPIOE BEIMKY KUIBKICTh PIIKHX MPOIYKTIB 3 HHU3BKOIO
B’si3KicTIO. Jlo cKiamy Baxkux ¢pakiiid 3 ryctuHoro Oinmbiie 1,30 r/cm® BXomuTh
BEIIMKA KUTbKICTh MIHEPATLHUX PEUOBHWH, 110 HE JO3BOJIIE BUKOPUCTOBYBATHU iX IS
KOKCYBaHHS. OnTUManbHI pe3yJbTaTd CHIKIMBOCTI 1 CHIKJIMBOI 3/IaTHOCTI MaloTh
BYTinbHI ppakuii ryctunoro Bix 1,25 1o 1,30 r/cm®. OTxke, B IIUXTi I KOKCYBaHHS
JIOLIIBHO BUKOPHCTOBYBaTH came (pakuii ryctunoro Big 1,25 mo 1,30 r/em®
HU3bKOMETaMOP(Pi30BaHOTO CIA0KOCIIKIMBOTO BYT LS.

31



Technological properties of fractions of weakly-coagulated coal of
grade DH of different density
E.L. Sorokin, T.O. Kushnarova, (NMetAU)

In this work, an analysis of the parameters of sintering and the bulk density of
the low-grade low-metamorphosed coal fraction of the DM grade, which was
obtained during the separation process in a heavy environment, was carried out. In
the work, the change in the parameters of sintering and baking power in the change
in the density of the fractions being investigated is analyzed, from which it can be
concluded that fractions with a density of 1,25 to 1,3 g/cm3 have good enough
parameters of sintering and sintering ability.

Keywords: coal, fraction, coke, sintering, sintering ability, high molecular
weight properties, organic mass, minerals.
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YK 666.767
BIIJIUB TOBABOK BYT'IJLJISI HA ITIPOITJIACTUYHI
BJIACTHUBOCTI BUCOKOI'JIMHOZEMUCTUX JIBOTOYHUX MAC
JIJI1 JOMEHHUX ITEYEN
C.M. Jlorsinkos?, I.A. Ocranenko?, B.M. Illymeiiko®,
O.M. Bopucenkol, LK. Mauix*
Xapxiecvkuii nayionanvnuii exonomiunuii ynieepcumem imeni Cemena Kyzneus
2TOB “/Ipy»ckiecbKuil 602HempPUeKuUii 3a600”
SHayionansnuit mexuiunuii ynieepcumem “XapkiecoKuil noJiimexuiunuil
incmumym?”

*“GreenPower™”

Jlemoncmpyromoeca  winaxu  00CAHeHHA  30ANAHCOBAHO20  CNiBBIOHOUIEHHS
gyaneyesmicHa 000a8Ka/anmMUOKCUOAHM, Yy MOMY YUCTL 13 3ACMOCYBAHHAM V CKAAOI
KOKCIBHO20 8V2Illlifl, CHPUSAINYU020 30€pedCeHHIo NIPONnaacmuyHo20 CMAamy Macu npu
nioBUWEeHUX memMnepamypax i wo 00380J5110Mb PO38 sA3amu npooaemy Npemikcie i
giOMOBUMUCST 610 O0POSUX IMNOPMHUX CMOA pizHo2o muny. Illokazano nepesazu
avomounux mac TOB “/lpysckiecokuil 8ocHempuexkuii 3a600”° 8 NOPIGHAHHI 3
AHANO2TYHUMU MACAMU THWUX PipM.

Knwuosi cnoea: Oomenni neui, ab0mouHi Macu, HepOpMOBaHi macu,
gyaneyeemicHa 006a8Ka, AHMUOKCUOAHM, NIPONIACMUYHI 81ACMUBOCTI.

JIOMeHH1 Tedl BIAHOCATHCA JO TEIUIOBUX arperaTiB IIaXTHOTO THILY,
IpaloYuX y O0e3nepepBHOMY pexuMi. 3aBaHTaKEHHS 3a1i30pyJHUX MaTepialiB 1
KOKCY 3J1HCHIOETBCS 3TOpH, 3HU3Y 4epe3 GypMHU MOAAIOTH rapsiue MOBITPs, a uyepes
JHOTKW BUMYCKAIOTh PIAKI MPOAYKTH TJIABKM — MUIAK 1 4aByH. JIOMHH € BETMKUMU
arperatamu (10 5000 m® kopucHOro 06’emy i 10 12000 T waByHy B 100y, TOOTO 110
9 T yaByHy B xBuUJuHY). Cy4acHi JOMHU MaroTh BiJ 1 10 4 4aBYHHHX JIbOTOK, Yepe3
akl 6 — 8 pa3 Ha 700y BUIYCKaIOTh HAKONMWYEHUI B TOPHI YaBYH, Pa3oM 3 SIKUM
CXOJIUTh 1 YaCTUHA IIAKY.

JIist 3MEHIIEHHs 0JIl [IJIaKy 3a3BMYail BUILE 33 PIBEHb YaBYHHHX JIbOTOK (BiA
1,5 — 2,0 m) posramoByioTh 1 — 2 nuiakoBux Jb0TKH. [1I7aKOB1 JHOTKH 4YacTO
3aKpUBAIOTh METAJEBUMU MPOOKaMH 3a JOMOMOTOI0 CTONOPHUX HPHUCTPOIB, a
YaBYHHI JIbOTKM 3aKjialaioTb He()OpPMOBAaHMMH BOTHETPUBKMMH MacamH, LIO
NOJAlOThCcsl B JBOTOYHUN OTBIp CHELIaIbHUMM MAIIMHHUMHU arperatamm —
rapMaTami.

PosrasgaroTees muTaHHS €BOJIONIT CKIIaIIB 1 TEXHOJIOTIT He(hOPMOBaHUX MaC Bij
[IAMOTHO-TJIMHUCTUX KOMIO3HIIIM, 3aCTOCYBaHHS KHUIKOCTEKOJIbHHUX 3B SI3YyIOUMX 1
MiHEpaJbHUX B’SKYyUHX, 0 OC3BOJHUX BYTJICHIEBMICHUX CKJIAJIB 1 Cy4aCHUX BH/IIB
JHOTOYHUX MaC Ha OCHOBI 30ajJaHCOBaHOI MO MIpl CHIKIMBOCTI KOMOIHALii
BOTHETPUBKMX HANOBHIOBAUIB 13 palllOHAIBHUM PO3MOJAUIOM iX YaCTOK MO po3Mipax
Ha CleliaIbHIF CHHTETUYHIN CMOJI 13 3aCTOCYBaHHSM OPTraHIYHUX IUIACTU(DIKATOPIB,
3MO4yBayiB rpadiTy, aHTHOKCUIAHTY Ta IHIINX MOAU(IKyrounXx qo06aBok [1].

AHamni3yloTbcsi OOMEXEHHS MO JOMYCTUMIM TOKCHMYHOCTI YCIX IHIPEII€HTIB
JHOTOYHOI MACH; YHIBEPCAJIbHICTh CKJIAIIB Mac JUIs 3aKJIaJeHHS MyIIKaMH PI13HOTO
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TUIMY: €JIIEKTPUYHUM 1 TIAPaBIIYHUM, 110 BHMAara€ ocCOOJUBUX PEOJOTIUHUX
XapaKTePUCTHK — TUIACTUYHOI Tedwii B iHTepBayi podounx Temmepatyp 60 — 90 °C i
MiABUIICHOTO fiana3ony 3artBepAiHHsS 350 — 450 °C, a TakoXX XOpolly ajaresito
MOYaTKOBOI Macu J0 TepMOOOpOOJeHOT, 110 BHUMAaraerbCs [UIsl IIBHIKOTO
HapoIyBaHHA  “‘00ipBaHOI” JHOTKU. JIEMOHCTPYIOTBCS TUISAXU  JOCSITHCHHSI
30a71aHCOBAHOTO CIIBBIJHOLICHHS BYIJICLIEBMICHA 100aBKa/aHTHOKCUIAHT, Y TOMY
YUCITI 13 3aCTOCYBaHHSIM Y CKJIaJli KOKCIBHOTO BYTULIS, CIPHUSIOYOTO 30EpEKECHHIO
MIPOIJIACTUYHOTO CTAaHy MAacH IMpHU MiABUIICHUX Temreparypax [2] 1 0 T03BOJISIOTh
PO3B’sI3aTH MPOOJIEMY MPEMIKCIB 1 BIAMOBUTHUCS BiJ JOPOTHX IMIOPTHUX cMOM [3]
pizHoro Tunmy 1 komnosutiB Tumy “Rauxolit”, “denoctin-011”, “Ferroclay”.
[Tokazano mepeBaru nb0TOuHUX Mac TOB “/IpyKKiBCbKUN BOTHETPUBKHI 3aBOA”
NOpiBHSAHO 3 aHanoriynuMu Macamu (ipm “Kamgepuc”, “MopaBcbki BOHETPHUBKI
3aBoJn’ .
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Influence of additions of coal on pirroplastic properties of the
high-aluminous tap-hole refractory masses for blast furnaces
S.M. Logvinkov, Doctor of Technical Sciences (KhNEU), I.M. Ostapenko, PhD in
technical sciences (TOV “DVZ”), V.M. Shumeiko, PhD in technical sciences
(NTU “KhPI”), O.M. Borisenko, PhD in technical sciences (KhNEU),
LK. Malik (“GreenPower™”)

The ways of achievement of the balanced correlation carbon-containing
addition/antioxidant ratio are presented, including with application in composition of
coking coals, which assist to saving the pyroplastic state of mass at increasing
temperatures and allow to decide the problem of resin-containing premixes, as well
as give up the expensive imported resins of different types. The advantages of the
flying masses of TOV “Dryzhkivskiy Vognetrivkiy Zavod” in comparison with the
analogical masses of other firms are shown.

Keywords: blast furnaces, tap-hole refractory masses, unformed masses,
carbon-containing additions, antioxidant, pirroplastic properties.
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YK 662.749
CIIOCIB EJIEKTPOOCMOTHUYHOI'O BHEBOJIHEHHS BYT'TJLJIA
IMEPE/l KOKCYBAHHSM
B.IL. JIsmok, /1.0. Kacim, K.O. HImeabuep, L. A. JInxosa,
M.B. Kopmep, [1.B. Caranai
Kpueopizekuit memanypeiiinuii incmumym Hauionanonoi memanypinnoi
akademii Ykpainu

JlabopamopHhi docniodicents nokazanu, wo 3anponoHO8aHUll CHOCiO Ni020Mo6KU
8Y2iNbHOI  wuxmu Ol KOKCY8AHHA O00380JIA€ 3HUUMU B0N02ICMb 8Vl  8I0
dakmuuHoi 00 ONMUMANLHOL, WO 3YMOBUMb NIOBUUWEHHS MIYHOCMI KOKC),
SHUMCYIOYU MUM CAMUM U020 8UMPAmMy 6 OOMEHHIU Niasyi i NOKpauwyouu mexHiko-
EeKOHOMIYHI NOKAZHUKU pOOOMU OOMEHHUX Nedel.

Knwuosi cnoea: eycinena wuxma, HACUNHA 2YCMUHA, CMUPAHICMb KOKCY,
OpoOUMICMb KOKCY, 80102ICMb WUUXMIL.

VY 3B’SI3Ky 3 THM, IO 3HIKEHHS BOJIOTOCTI BYTUIBHOI CHPOBHHH € BaXKITHBUM
aCIeKTOM  TIOJIMIIEHHS  (DI3UKO-MEXaHIYHUX BIACTUBOCTEH KOKCY, aBTOpaMu
3aIPOIIOHOBAHO CIOCIO ii 3MEHIIIEHHS 0€3M0CEePEAHBO B CHIIOCI 3a IOITIOMOTIOK0 OCMOCY
1 BaKyyMy.

Croci6 eneKTpoOCMOTUYHOTO 3HEBOJHEHHS BYTULIS Mepel] KOKCYBaHHSM, IO
BKJIIOUAE JDKEPENO TMOCTIMHOTO CTpyMy, 3B’Si3aHE 3 EJIEKTPOJaMH, OIUH 3 SKHUX
BUTOTOBJICHUI y BUTJISAI nepdopoBaHOi TpyoOH,
gyepe3 Ky BIJBOJMUTHCS BOJA, Ta IMIKITFOYCHHUI
JI0 BUI’€MHOTO TIONIIOCY JDKEpen CTIpymy, 1
CIEKTPOJIIB, TIAKIIOYEHUX IO ITO3UTUBHHUX
MOJTFOCIB JIKEPEI CTPYMY.

Cunoc 3aKpUTOro BYriIbHOTO CKJIaay:
1 — cTenku cunocy,
2 — KUBLIEBI MJIACTHHU (€IeKTPOIN),
3 — ukepena ctpymy, 4 — nepdopoBaHa Tpyoa,
5 — BakyyMHU# Hacoc, 6 — KOHBeliep,
7 — nozarop, 8 — 30ipHuil KOHBeilep

3anponoHoBaHU crocio JI03BOJISIE

) 3HU3UTHU BOJIOTICTH BYT'UUIS 0 ONTHMAJIbHOI 3a

5 TEXHOJOTIYHUMH  yMOBaMHM  BEJIMYMHHU 1

MOJIMIIUTH  (PI3UKO-MEXaHIYHI XapaKTePUCTUKU

KOKCY 3a MOKa3HUKaMu JApoOouMOcTi (Mas) Ta ctrpanocTi (Mig), TOMIMIIMTH TEXHIKO-

€KOHOMIYHI TOKa3HUKH POOOTH JTIOMEHHUX meueid. Tak, BCTAaHOBIEHO, 10 B YMOBax

noMeHHuX 1exiB ApcenopMitran Kpusuii Pir npu 3umxkeHH1 nokasHuka My Ha 1 %

3a0e3Meuy€eThCsl 3HMKEHHS CEpeTHhOTr0 MUTOMO1 BUTPATH KOKCY Ha 5,5 %, a 3 pocToM

nokazHuka Mys Ha 1 % cepeaHs nMTOMa BUTpaTa KOKCY 3HHKYBABCS B CEPEAHHOMY Ha
2,1 %.
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Method of electroosmotic dewatering of coal before coking
V.P. Lyaluk, Doctor of technical sciences, D.O. Kassim, PhD of technical

sciences, E.O. Shmeltser, PhD of technical sciences, I.A. Lyakhova, PhD of technical
sciences, M.V. Kormer, PhD of chemistry sciences, D.V. Sagalay (KMI of NMetAU)

Laboratory studies have shown that the proposed method of preparation of coal
charge for coking can reduce the humidity of coal from the actual to optimal, which
will increase the strength of coke, thereby reducing its consumption in blast furnaces
and improving the technical and economic performance of blast furnaces.

Keywords: coal batch, packing density, coke strength, coke wear resistance,
moisture content.
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V]IK 543.657.5:(083.76)
TEIIJIOTA 3TOPAHHA JOMEHHOI'O KOKCY. ®AKTOPH BILJIUBY
J.B. Mipomnuyenko®, .LB. Mupomnuvenko?, L.B. Illyabra®,
S1.C. Banaepa®, 0.0. Tepemenko®
Hayionanonuii mexniunuii ynisepcumem «XapkiecoKkui
nOJIIMEeXHIYHU THCIMUmMYm)
2Memanypziiinuit Komoinam «A3zoecmanvy
3lleporcasne nionpuemcmeo « YKpaincoKuil 0epicasnuil HayKo6o-00c1ionuil
gyeneximiynuit incmumym (YXIH)»

Busnaueno, wo 6upoOHUYMBO HABYHY 8 CBOEMY PO3NOPSAONCEHHI MAE
HatOIIbWUll NOmeHyian enepeo30epedlceHtss 8 YOpHIl Memanypeii, a npoyecu 6
OOMEHHUX neuyax 1 6 KOKCOBOMY 6BUPOOHUYMEL BIOPI3HAEMbCA HAUOLIbUUUMU
EHeP2OEMHICIO [ CNONCUBAHHAM 8Y21€YIO.

Kntouoei cnosa: 6uoobysanus 4agyny,4opHa memanypeis, 0OMeHHI neui, KOKc,
OOMEHHUL KOKC, 8Y2llLis, MeNnI0Ma 320PSHHS.

B poOoTi BCTaHOBIEHO BIJCYTHICTh HaBITh (PaKyJIbTATUBHUX BHMOT [0
BEJIMYMHU TEIUIOTH 3TOPaHHS BHPOOJEHOTO YKPAiHCBKUMH Ta 1HO3EMHHUMH
HIiAIPUEMCTBAMH JIOMEHHOTO Kokcy[1 — 3].

PimieHHs 10710 po3paxyHKy TEIUIOTH 3TOpaHHS PIAKOTO 1 TBEPJIOTO IMajuBa HE
JI03BOJISIIOTH 3 JIOCTAaTHHOIO TOYHICTIO MPOTHO3YBATH TEIUIOTY 3TOPSHHS JOMEHHOTO
KOKCY.

Uepes HecTady HAyKOBUX pe3yJbTaTiB B 00JIacTi BIUIMBY CHUPOBHHHHUX 1
TEXHOJIOTTYHUX (DAKTOPIB BUPOOHHUIITBA KOKCY HA BEIMYMHY MOTO TETUIOTH 3TOPaHHS,
B JaHWUM Yac BIACYTHI TEXHIYHO OOTPYHTOBAaHI TEXHOJOTIUHI TpHHOMH i
M1JIBUIICHHS, 1110 00YMOBJIIOE€ HEOOXIHICTh MPOBEJACHHS MOAAJBIINUX JTOCTIHKEHDb B
IIbOMY HAINpSMKY.

Bidaiorpagiynuii cnucok

1. AatonoB A.B. KauecTBO KOKCa M TEXHOJOTHH KOKCOBAHHUS Ha OCHOBE Ooliee
IyOOKOTO0 TOHUMaHUsI TOBEJCHMUSI KOKca B goMmeHod mneud / A.B. AntoHoB //
HoBocTu uepHoii metanypru 3a pyoexom. —2018. Ne 1. - C. 11.

2. Kejiang Li. Advanced coke quality characterization and coke making
techniques based on in depth understanding of coke behavior inside blast furnace / Li
Kejiang, B. Mansoor, Z. Jianliang // AlS Tech 2016. Procceding 16 — 19" May 2016.
Pittsburgh, Pennsylvania, USA. P. 273 — 283.

3. Monaghan B.J. Reactivity of coke ash on aluminosilicate blast furnace hearth
refractories / B.J. Monaghan, P.B. Drain, M.W. Chapman, R.J. Nightingate // 1SI j
International. 2014. Vol. 54. P. 810 — 819.

Heat of blast furnace coke combustion. Factors of influence.
D.V. Miroshnichenko, Doctor of Technical Sciences, 1.\VV. Miroshnichenko,
I.V. Shulga, PhD in technical sciences, Ya. S. Balayeva, Cand. technical sciences,
0.0. Tereshchenko (SE “UKHIN”, NTU“KhPI”)
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It has been determined that pig iron production has the greatest potential for
energy saving in ferrous metallurgy, while processes in blast furnaces and in coke
production are the most energy intensive and carbon consuming.

Keywords: iron ore mining, ferrous metallurgy, blast furnaces, coke, blast
furnace coke, coal, heat of combustion.
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YK 543.657.5
CYJIb®OBYTTJUIA SAK KATAJII3ATOPU
OJEP/KAHHS OKCUT'EHATIB
B.M. Ha3zapos, /I.B. Mipomnnyenko, byii Ban Minb
Hauionanvnuii mexniynuil ynisepcumem «XapKiecoKuil
noAIMexXHIYHUIL IHCMUmym)

Bukonano nowiyxosi pobomu 3 cunme3y HOBUX OKCUSEHAMIB 3d HAAGHOCMI
kamanizamopa CK-1. Odepaicaro eipu 3 3a008i1bHUM BUXOOOM.
Kniouosi cnosa: oxcicenamu, cunmes, cynvgosyeinns, kamanizamop CK-1.

Bigomo, mo peakiiis CHHTE3y OKpPEMUX MPOCTUX e(]ipiB —BHCOKOOKTAaHOBUX
KOMITOHEHTIB MOTOPHUX TaJMB Mepedirae 3a MpUCYTHOCTI KUCIOTHUX KaTaai3aTopiB.
Came Taki BnactuBocTi Mae cyinbdoByruuist [1]. Meroro nanoi podotu Oyio
MIPOBEICHHS MOIIYKOBHX JIOCHI/IB 3 CHHTE3Y HOBHUX IPOCTIB €(]ipiB 3a HASIBHOCTI
CyJb(POBYTILIA B SIKOCTI KaTajaizaTropy.

B mabGoparopHux yMoBax 3 BIANOBIAHUX CHHUPTIB 32 HASIBHOCTI CYJb(OBYTIIUIS
CK-1 ©Oyno CUHTE30BaHO HACTYIIHI  OKCIr€HAaTH: JU-H-OyTWIOBUK  edip,
TU130MPONMIIOBUI e(ip, METHI-UUKIOTEKCUIOBUI edip. [neHTudikamio mpoayKTiB
MIPOBOJIWIIN 32 TYCTHHOIO Ta TeMIlepaTyporo kumiHHs [2]. Buxin edipiB ckinaB OuIbII
HDXK 55 % B1J1 TEOPETUYHOTO.

Bioaiorpagiynnii cnucok
1. AponoB C.I., Cxmap M.I'., TwiotronnukoB FO.b. Kowmmnekcnass xumuko-
TexHoJiornueckas nepepadorka yriei / C.I'. Aponos. — K.: Texnika, 1968. — 262 c.
2. CgoiictBa opranmueckux coenuHeHuidt. CrnpaBounuk / Ilom pen.
A.A. Ilorexuna. — JI.: Xumus, 1984. — 520 c.

Sulfocoals as a catalysts of a synthesis of the oxygenants
V.N. Nazarov, PhD in tehnical sciences, D.V. Miroshnichenko, Doctor of
Technical Sciences, Buj Van Min, student (Seen NTU «KhPI»)
Completed search work with the synthesis of new catalyst in the presence of
oxygenates SK-1. Received esters with satisfactory output.
Keywords: oxyhenats, synthes is of the esters, sulfocoals, SK-1.
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YJIK 543.657.5:(083.76)
BUKOPUCTAHHS IOKASHUKA TEMIIEPATYPU
3AUMAHHS BYT LIS
10.B. Hikonaiiuyk
JIBH3 «/lonbacokuil 0eprcasnuil neda2o2ivHuil yHigepcumem)

3asosku euxopucmanHio 6i0omo2o pisHanHsa Kicinoocepa eusnaueHi euepeii
akmueayii ma nepedeKCNOHEeHYIANIbHO20 MHOMCHUKA pIGHAHHA ApeHiyca 054
3QUMAHH5 8Y2LLIA PI3HO20 CIYNEHs Memamoppizmy i OKUCHEHHSL.

Bcmanoeneno, wo koncmanma weuokocmi npoyecy 3auManHs 30i16uyemscs 3i
30IIbUIEHHAM — CMYNeHs OKUCHEHHs | 3HUJNCEHHAM CMYNeHs Memamopizmy
00CNLIOH020 8Y2IILIA.

Knwuogi cnoesa: gy2inns, 8yeinoui cymiuii, memnepamypa 3auManHs, KiHemuuni
napamempu, NOKA3HUKU AKOCMI, KITbKICHI 3A1eHCHOCMI.

Y po0oTi mokazaHo, IO yCTAaTKyBaHHS AJs BU3HAYCHHS OKMCHEHHS BYTLILISA
BianoBiiHO 10 ACTY 7611:2014 «Byruwns kam’ssHe. MeToa BU3HAYEHHSI OKHUCHEHHS
Ta CTYIEHS OKHUCHEHHS» MOXE OyTH BUKOPHUCTAHE JJIi BU3HAYCHHS KIHETHIHHUX
rapaMeTpiB Mpolecy 3aiMaHHs, 10 BHU3HAYAIOTHCS B paMKax HEI30TepPMIYHO1
(hopManbHOI KIHETHUKH.

VY Tabmumi 1 mpencraBiieHI 3HAYEHHS €HEPrii akTHBAIlli MPOIECY JOCITHEHHS
TEeMIIepaTypu 3aiiMaHHs 1 MEPeIeKCIOHEHINIATLHOTO MHOXKHHUKA JIJIsL JOCIIKEHOTO
BYTLILJIS.

Tabmuus 1
3HaueHHs eHeprii akTUBallli 1 IepeJeKCIOHEHIIAIbHOTO MHOKHHKA
JUISL TOCTIPKEHOTO BYT LIS
[TocTayasbHUK, KpaiHa Mapka E, xJl>x/Mouib A, ct
Haju, Ingonesis r 149,51 2,042-10%0
Haju, Ingonesis (okucHeHMi) r 153,64 8,021-10%°
Komcomonnchka, Ykpaina XK 144,13 1,177-10°
Riverside, CIIIA K 157,42 7,940-10°
Pocahontas, CIIIA T1C 159,95 7,690-10°

OcCkUIbKM 3HAYeHHS KOHCTAHT MIBUAKOCTI 3ayie’kaTh BIJ 000X MapaMeTpiB
pIBHSIHHS ApeHiyca, Ha puc. | TpeAcTaBiieH] TeMIIEpaTypHi 3aJI€KHOCTI KOHCTAHTH
mBuakocTi K, pospaxoBani mns iHtepBany T = 300 — 425 °C, mo Biamosigae
MiHIMaJIbHUM 1 MAKCUMaJIbHUM €KCTIEPUMEHTAILHUM 3HAYEHHSIM 1.

Hapeneni pesynapTaTé CBig4aTh TPO 30UIBIIEHHS KOHCTAaHTH IIBUIKOCTI
3aiMaHHA 3.

1. 301bIIEHHSIM CTYIIEHS OKMCHEHHS BYTULIS B YChbOMY 1HTEpBal PO3TJISIHYTHX
TEeMITepaTyp.

2. 3HMKEHHSM CTyTeHs MeTaMop(]i3My TOCTIKEHOTO BYTLILIA.

JI1st OUTBIIT YITKOTO YSIBJICHHS IIBOTO PE3YJIbTaTy Ha pUC. 2 HaBEJCHI 3aJIeKHOCTI
norapupMa KOHCTAHTH IIBUIKOCTI BIJ] MOKAa3HUKA BUXONY JETKUX PEYOBUH IS
temneparypu 350 °C.
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’
Puc. 1 — 3anexxHicTh KOHCTAHTH IIBUIKOCTL Puc. 2 — 3aneXHICTh KOHCTAHTH IIBUIKOCTL
BiJl TEMIIEpaTypH 3aiiMaHHs 3aiimanns npu 350 °C Bix Vdaf

AHaJli3 3aJIe)KHOCTI KOHCTaHT IIBUIKOCTI 3aMaHHS BiJl CTYNEHS OKHCHEHHS
3pa3ka CBIJIUUTH, 110, HE3BAKAIOUM Ha MiJABUILCHHS 3HAYCHHS €HEeprii akTUBaIlii,
pe3ynbTyroue 3HaUYeHHs K 30LIbIIYETHCS 31 30LIBIICHHSIM BHXITHOTO BMICTY KHCHIO.
Ieit pe3ynbTar € HACHIAKOM 30UIbIICHHS B 4 pa3u 3HAYCHHSI MEPEIEKCIIOHEHIIMHOTO
MHOKHHKa (Tadm. 1).

Ha namy nymky, 30UIbIIEHHS CTYTICHSI OKUCHEHHS € TIEPEAyMOBOIO 301IbIIICHHS
KOHIIGHTpAIli BUIbHUX paguKaiiB, 1[0 BUHUKAIOTh B IIpOIleC] 3aiiMaHHA. Y 3B 53Ky 3
UM CTa€ 3pO3yMUINM JOMIHYIOUHM BHECOK 30UIBIIEHHS IEepPeAeKCIIOHEHIIAIBHOTO
MHO’KHUKA B PE3YJIbTYIOU€ 3HAYEHHS KOHCTAHTHU IIBUAKOCTI PEaKiiii.

Bioaiorpagiunnii cnucok

1. Mupomnanuenko J[.B. Temneparypa Bosropanusiyrieit. Coodbmenne 1. CBsi3b
C TIOKa3aTelsIMH COCTaBa, CTpoeHus u cBouctB / J[.B. MupomHnueHko,
10.C. Kadran, H.A. Jlecna, B.H. Hazapos, FO.B. Hukonaituyk // Kokc u xumws.
—2016. —Ne 8. - C.2-8.

2. Hikomaituyk F0.B. Temneparypa 3aiimands Byruuis. [Ipakrtuune
BUKOpUCTaHHA Ta  eKoHoMiyHa  edektuBHicTh /  FHO.B.  Hikonaituyk,
J1.B. Mipomnnuenko, [.B. Ilynsra, F0.C. Kadran, H.A. ecua, €.1. Kotnsipos //
Yrnexumuuecknii )xypraai. — 2018. — Ne 3. C. 19 — 29.

3. ACTY 4096-2002 Metoasl otOopa W MOATOTOBKH MPoO K 71a00paTOpHBIM
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Useoftheindexoffiretemperatureofcoal.
NikolaichukYu.V. State Pedagogical University "Donbas State Pedagogical
University" (DDPU)
Thanks to the use of the well-known Kissinger equation, in the chapter 4,
activation energies and a preexponential multiplier of the Arenius equation for the
ignition of coal of varying degrees of metamorphism and oxidation are determined.
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It was established that the constant of the rate of the ignition processin creases
with the in crease of the degree of oxidation and the decrease of the degree of
metamorphism of the in vestigated coal.

Keywords: coal, coal mixtures, ignition temperature, kinetic parameters, quality
indices, quantitative dependencies.
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Y]IK 628.31
EJEKTPOXIMIYHE OUUIIEHHSA CTIYHUX BO/J]
BIJl CIPKOBO/JHIO HA KOKCOXIMIYHUX ITIAIMMPUEMCTBAX
I.B. CinkeBu4
Hauionanvnuii mexuiunuii ynieepcumem «XapKieCbKui
nOIMexXHIYHU IHCIUmym)y

Pozensoaemvcs npobnema ouuwenns ma ymunizayii  cipko8oOHe8UX 800
eNeKMPOXIMIYHUM OKUCHEHHSM CIPKOBOOHIO.
Knwuogi cnosa: cipkosooeHnv, eekmpoximiuHe OKUCHEHHS, eleKMpPOoi3.

OnHuM 3 MEepCrneKTUBHUX HAMNPSMKIB JJI BUPIIICHHS MPOOJEM OYMILIECHHS Ta
yTHII3aIii CipKOBOJHEBUX BOJ € €IEKTPOXiMidHe OKHCHEHHS CipKOBOIHIO. Moro
MOXHAa 3J1MCHUTH SK TpPH BHKOPUCTAHHI 30BHIMIHBOTO JKEpela CTPyMy B
€NEeKTpoJi3epax, TaKk 1 33  paxyHOK BHYTPIIIHBOTO  €JIEKTPOJI3y B
EJIEKTPOKATAIITUYHUX PEaKUIAX Ha EJEKTPONPOBIIHMX KaTami3aTopax. Y LIbOMY
BUMAJKy B3araji BIJMaJae HEOOXIAHICTb BUKOPHUCTOBYBATH 30BHIIIHE JKEPEIIO
CTpyMy. Yce Lie JJa€ MOKJIMBICTb 3BECTH 10 MIHIMyMY BUTpatu eHeprii. IlepeBaroro
€JIEKTPOXIMIYHOTO METO/y TaKOX € Te, 110 BIH JO3BOJISIE€ 3MIHIOBATH (H13UKO-XIMIYHI1
BJIACTUBOCTI 00po0roBaHoi Bou. [Ipu 11bOMy 3a paxyHOK KE€pyBaHHS €JIEKTPOJHUMU
MIPOIIECaMU CTBOPIOIOTHCSI YMOBH 3A1MCHEHHS caMe TaKUX PEaKIliu, siki HeoOX1TH1 JIs
oprasizailii €K0JIOTTYHHUX, BUCOKOE(HEKTUBHUX TEXHOJIOT1H 0OpOOKH BOIH.

OKHCHEHHSI CIDKOBOJHIO HEOOXIHO pO3IJsAaTd sIK  pe3ysibTaT JIBOX
MocJiI0oBHUX TporieciB. CrovaTKy 3a paxyHOK €JEeKTPOXIMIYHOI peakilii OKHUCHEHHS
XJIOPUI-10HIB YTBOPIOIOTHCSI PEUOBMHU $KI TOTIM BUTPAYalOThCS HAa OKHUCHEHHS
CIPKOBOJIHIO. 3BIJICM BHUIUIUBAE, 110 MEPIIMA MPOIEC — €NeKTPOXIMIYHUM, APYTUA —
xiMiyHu#. [lpu enexTposiizi MOXIMBO TaKOX MpsIME EJEKTPOXIMIYHE OKHWCHEHHS
CIDKOBOJHIO Ha aHoHl. A€ Mg TUX BHUIAJKIB, KOJM MPU EJIEKTPOdi3l y BOJI
YTBOPIOIOTHCS 3HAYHI KOHLEHTpAalii OKUCHIOBaYa (rpaMu B JIITPi), YaCTKa MPSIMOTO
€JIEKTPOXIMIYHOTO OKMCHEHHS CIpKOBOJIHIO Oyne He3HauHa Mana. OTxe, y nepuomy
BUIMAJIKy, MpPU BUCOKUX AaHOJHHUX TMOTEHI[laNax, EeJEeKTPOXIMIYHUN TIpolLec €
JKEpESIOM YTBOPEHHSI pEYOBUHU, CIIOKMBAHOI B XIMIUHIN peakilii 13 CIpKOBOAHEM, Y
IPYyroMy — CipKOBOJEHb Oe€3mocepeHb0 Oepe ydacThb B €JIEKTPOXIMIUHIM peakiiii.
Bubip pexxumMy enekTpoxXiMIYHOTO MPOIECy MOBUHEH OYTH OOTPYHTOBAHHM y mMepiry
4yepry €HEpPreTUYHHM pO3paxyHKaMH, 3HAYEHHSIM MIBUAKOCTI KOHTPOJbOBAHOTO
MpoIIeCy, HEMOXKIIUBICTIO BTOPUHHOTO 3a0pyIHEHHST 00pO0IIFOBaHOT BOAM, IIPUPOIOI0
SJICKTPOTHUX MaTepialliB Ta iH.

OcHOBHUM KpHUTepieM €(hEeKTHBHOCTI €JIEKTPOXIMIYHOT JECTPYKIil CIpKOBOIHIO
€ IBUIKICTh HOro OKHCHEHHs. BoHa BKIIOYa€ TpW OCHOBHI CTajli: - IMABIT
CIPKOBO/IHIO /IO TTIOBEPXHI €JIEKTPOa; - aJCOpOIliI0 CIPKOBOJIHIO; - €JIEKTPOXIMIYHUI
po3psan. Ilpu 30inbIIeHHI TOBEpXHI elekTpoja (00’€MHO-TIOPUCTOTO) IMOJErIIye
MIJBEJICHHS PEYOBUMHU 10 TOBEPXHI, aje B IIbOMY BHUMAJAKY 3aTPYyIHSETHCS BIJIBIJ
MPOAYKTY OKHCHEHHSI CIPKOBOJHIO — CIpKH. Y CIPKOBOJHEBUX PpO3UMHAX
CTalllOHApHUI MOTEHI1a] 00YMOBJIEHO TPhbOMA PIBHOBAKHUMHU PEAKIIISIMU JJI PI3HUX
(dhopM CIpKOBOJHIO: AHaNI3 Pe3yNbTaTiB JOCIIIKEHb €JIEKTPOXIMIYHOTO OKHUCHEHHS
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CIDKOBOJIHIO TIOKa3aB, III0 B TMepHUIMA MOMEHT Mae wmicie azacopOuis. Ilotim
BiIOYBAETHCSI PO3PUB 3B S3KY 3 YTBOPEHHSAM EJIEMEHTApHOI Cipku. BuU3HawambHUM
(GakTOpOM OUMIIEHHS BOJU BiJ] CIPKOBOJHIO 3 BHKOPHUCTAHHSM €JIEKTPOXIMIYHHUX
MIPOIIECIB € JOCATHEHHS MaKCUMaJIbHO MOXKJIMBHUX IIBHAKOCTEH HOTO OKMCHEHHs. [le
peani3yeThCcsl MPU BUKOPUCTAHHI 00’ €MHO-TIOPUCTHX MPOTOYHUX EICKTPOMIIB, IS
AKMX 00 €KTMBHMMH TMapaMeTpamMH, M0 BiAOOpaXkalOTh OCOOJMBOCTI  iX
BUKOPHUCTAHHSA, € MACONIEPEHOC 1 peakKiliifHa MOBEPXHI.

byno BcraHoBieHO, 10 TpH 0OpoOI Cyab(iTHUX BOJ 3 MIHEpaJI3aIli€lo
6 — 8 r/nM°, yTpuMyBaHHAM XJI0pHAiB 3,3 — 4,2 1/aM3, KOHIIEHTpALI€I0 CIPKOBOJIHIO
50 — 55 mr/am® NOBHE BMJANCHHSA CIPKOBOJHIO JOCATAETHCS HPH CEPETHBOMY
BUAATKy ejeKTpoeHeprii 2,5 — 3,0 kBr-u/M® akTUBHMM XJIOPOM, OTPHMAHUM
eJIEKTPOXIMIYHO 3 00poOIOBaHO1 BoAM Ha aHoAax 3 OPTA.

ExcniepuMeHTansHo BU3HAYEHI KIHETHYHI MapamMeTpu JAECTPYKIlli CIpKOBOJIHIO
AK MPOAYKTAMHU aHOAHUX Peakllid eIeKTpoJii3y, Tak 1 0e3mocepeHbO B pe3yJIbTaTi
€JIEKTPOXIMIYHOTO OKMCHEHHS Ha TJIaJIKUX 1 IOPUCTUX E€JIEKTpoAax.

Bioaiorpagiynmnii cnucok
1. ®ecenko JI.H. OuucTtka BoAbI OT CEpOBOJOPOIa HA AaHTPALIUTOBOM 3arpy3ke //
BonocHabxenue u canutapHas texuuka. 2004. Ne 4, C. 15 - 17.

Electrochemical waste water treatment from
hydrogen sulfide at coke plants
Synkevych Irina Valerievna Professor of the Department of Technology for the
processing of oil, gas and solid paliva (National Technical University
"Kharkiv Polytechnic Institute™)
The problem of purification and utilization of hydrogen sulphide water by
electrochemical oxidation of hydrogen sulfide is considered.
Keywords: hydrogen sulfide, electrochemical oxidation, electrolysis.

44



YJIK 66.047.-912
KIHETUKA CYIIIHHS I'PAHYJI BIIXOAIB ®JIOTAIII BYTLJ1JISA
€.0. CkpunHuk
Hauionanvnuii mexuiunuii ynieepcumem «XapKieCbKui
nONIMexXHIYHU IHCIUMYym)

Ha 6a3i nabopamopnux o0ocnioxcenv KiHemuxku CYUWliHHA 2paHyl 8i0X00ie
Gdromayii’ 8yeinns po3pobaena mamemamuiHa Mooeib KiHemuku Cyulinus. B axocmi
KOHMPOAbOBAHUX 3SMIHHUX NPUUHAMI. MeMnepamypa, uWeUuoKicms nooadi CyuuIbHO20
azenma, UXiOHaA B60102iCMb (OPMOBOK, NUMOMA 6d2d NCEBO03PIONHCEH020 ulapy,
oiamemp opmogok. [Ipodykxmuenicms cyumapku no sunaperiil 600i JiHIUHO 3p0CMAE
6i0 600 0o 1100 xz/(M?, 200.) npu OOHOUACHOMY 3HUNCEHHI BUMPAM CYUUILHO2O
azenma 6i0 30 m3(ke 6oou ) 0o 7 m¥l(ke 6oou) iz 3binvwennsm memnepamypu
cyuunvroeo azenma 6io 200 °C oo 500 °C.

Kniou0ei cnosa: 8ioxoou ¢hromayii 8yeinns, epanynu, KIHemuKka CyulinHs.

Cymky Bosorux (OPMOBOK BIAXOAIB (oTarmii By 3I1MCHIOBAIM B
Ja0opaTOpHIM  CylIapii TCEeBAO3PIIKEHOro Imapy. MeToauka AJOCHIIKEHHS
nepeadavana NpUroTyBaHHs MoOplii BOJOTUX (GOPMOBOK, MOJIavy rapsyoro moBiTps B
CYIIIapKy, 3aBaHTAXKEHHS (DOPMOBOK B CyIIApKy, BiI0Ip MpoO IpaHys yepe3 3alaHuid
Jyac CYIIKW, aHaJI3 TPaHyJ Ha 3aJUIIKOBY BOJIOTICTh. B SKOCTI KOHTPOJHOBAaHUX
3MIHHUX NPUIHATI: TeMIOeparypa, IBHUIKICTh MMOAaydl CYyIIMJIBHOIO areHTa, BUX1JAHA
BOJIOTICTh (DOPMOBOK, MTUTOMA Bara ICEBAO3PIIKEHOTO IIapy, AiameTp (HOpPMOBOK.
PesynbpTaTn OKpeMuX JOCIHIIB 3aJIEKHOCTI KUIBKOCTI BHUIIAPOBAHOI BOJM BIJ
TeMIIepaTypu CYIIWIHLHOTO areHTy Ta jJiaMeTpa (OpMOBOK HaBejeHl1 B Tabnuii 1, Big
IIBUJIKOCTI TI0/1a4l CYITUIBHOT'O areHTy B TaOIuIIi 2.

Tabaung 1
3anexHICTh KUIBKOCTI BUIIAPOBAHOI BOJIM BiJ BiJl TEMIIEPATYPH CYIIMIBHOTO areHTy

Jiamerp | KinbkicTh BimapoBaroi Boau, kr/(M%,ros.)
dopmoBok, | Temmeparypa cynimabHOro areira, °C
MM 200 300 400 500
6 570 750 930 1240
7 540 720 900 1200
10 460 630 820 1160

[MpumiTKa: MBUIKICTH CYIIUIBHOTO areHTy 3,3 m/c,

IMTOMA Bara MceB103pipkeHoro mapy 80 kr/m2,

Taomumg 2
3aJIe)KHICTh KiJIbKOCTI BUITAPOBAHOT BOJIM BiJ BiJ] MIBHAKOCTI MOJAa4(}) CYITHUILHOTO areHTy
Hiametrp | KinbkicTh BimapoBaHoi BOJH, KT/ (MZ,FOI[)

(hopMOBOK, I[IBUAKICTh CYIIUIBHOTO areHTy, M/C

MM 2,6 29 3,2 3,3

6 560 640 710 750

7 530 610 680 720

8 500 580 650 690

10 440 520 590 630

TpuMiTKa:MUTOMa Bara IceBI03piakeHoro mapy 80 kr/m?,

TeMIeparypa CymuiIbHOTO areHt, 300 °C.
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Ha 6a31 npabGopatopHux JOCHIIKEHb KIHETUKM CYIIIHHSA TPaHyJd BIIXOJIB
¢droramii Byriuis po3po0iieHa agekBaTHA MaTeMaTHYHA MOJCIb KIHETUKU CYIIIHHS
rpaHy, sSiKa BKJIFOYAae 5 KOHTPOJIHOBAHUX 3MIHHHX: TEMIIEpaTypa, MIBUKICTh MMoadi
CYUIMJIBHOTO areHTa, BUX1JHA BOJIOTICTh (JOPMOBOK, TUTOMA Bara MceBa03P1IKEHOTO
nrapy, aiameTp (GOpMOBOK.

AHai3 eKCrepuMeHTaIbHUX JTaHUX TOKa3aB, 110 MPOIYKTUBHICTH CYMIAPKH TI0
BUIIAPEHIM BOJI NPaKTUYHO JiHiMHO 3pocrac Bim 600 mo 1100 kr/(m?, rox;.) mpu
OZIHOYACHOMY 3HM)KEHHI BHMTpAaTH CyHmIMIbHOro arenta Big 30 M%/(xr Bomm) m0
7 M¥(xr BomM) i3 3GLIBIICHHAM TEMIEpaTypu CymmibHOro arenra Bix 200 °C mo
500 °C. Burpara CyNIMIBHOTO areHTa B3HIKyeTbcss 3 45 MY/(kr Boam) 110
8 M¥(xkr BoaM) i3 36GiIBLIIEHHSAM KiIBKOCTI I'paHy]l B IICEBO3DIIKEHOMY IIapi 3
20 xr/M®> 1o 100 kr/m?. 36inblieHHs [iameTpa rpaHyl Big 3 MM g0 10 MM
CYNPOBO/IKYETHCSI 3HIKEHHSAM MPOJYKTUBHOCTI CYIIAPKH [0 ICMapeHid BOAl Ha

30 %.

Kinetics of drying granules of waste flotation of coal

A mathematical model of drying kinetics has been developed on the basis of
laboratory studies of the drying kinetics of granules of coal flotation waste. The
following variables were taken as controlled variables: temperature, feed rate of the
drying agent, specific gravity of the fluidized bed, diameter of the molds. The
capacity of the dryer for evaporated water increases linearly from 600 to
1100 kg/(m?, hour) while reducing the supply of the drying agent from 30 m3/(kg of
water) to 7 m3/(kg of water) with increasing temperature of the drying agent from
200 °C to 500 °C.

Keywords: coal flotation waste, granules, drying kinetics.
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YK 66.074.5:661.214.23
XIHI'TIPOHHUHA METO/I OYUIIIEHHS ITAJIUBHUX
I'A3IB BIJ CIPKOBOJHIO
A.B. Cmo3ap, 3.0. 3nak, S1.A. Kanumon
Hauionanvnuii ynieepcumem «JIvgiecoka nonimexnika»

Onucano XimMizM ma mMeXHONIO02IUHI 0COOIUBOCMI XIHCIOPOHHO20 Memooy
ouuueHts 2azie 8i0 cipxogoowt. lloxazano, wo 6 MexHoNo2iuHill cxemi Memooy
nompiono nepedbauamu cmaoilo NONepeoHboi onicomepu3ayii XiHeiOpoHy, Ha SKIll
ooepoicysamu  XiHCIOPOHHUL ~ OKUCHUK-KAMANi3amop, AKull — MAac  Ni0SUWeHy
CeleKMUBHICMb OKUCHEHHSI XeMoCcopO08aH020 CIPKOBOOHIO 00 cipku. Y pas3i
OYUWEHHsL CIPKOBOOEHbBMICHUX 2a3i8 3 eucokum emicmom CQO,, y cxemy nompioHo
3acmocogysamu 000amKo8y cmaoiro 0eKapOOHi3ayii NOSTUHANbHO20 PO3UUH) .

Knwuoei cnosa: ouuwenns 2azis, cipko800eHb, XIHSIOPOHHUU Kamanizamop,
abcopbep I'AK/].

OuniieHHsT NadUBHUX (IPUPOJIHUM, MOMYTHUM HadTOBUM, KOKCOBHUH, Oioras
TOIIO) Ta3iB BiJl CIPKOBOJHIO € aKTyaJlbHUM MHUTAHHSIM MPOMUCIIOBOCTI 1 peaizalis
IIUX TPOIECIB MOXKE BOAHOUYAC 3a0€3MEUUTH OJIEp>KaHHS MAIMBHOTO ra3y HOPMOBAHO1
SIKOCTI, 3aXHCTUTH OOJaJHAHHSA BiJ KOpO3ii, 30€perTv MOBKUUIS BiJ IIKIJJABHUX
BUKHU/IB Ta 3a0€3MEUYUTH MPOMUCIOBICTH CIPKOIO, CYJIb(PATHOIO KHUCIOTOI YH
iHmMu cnosrykamu Cynsdypy [1].

XIHT1IPOHHUNA METOJI OYMINECHHS Ta3iB BIJl CIPKOBOJHIO PO3POOJSBCS A
OUMIIICHHS BEHTWIIIMHUX (KUCEHBbBMICHHUX) Ta3iB Bia cipkoBogHI0. [IpomuciioBa
YCTAQHOBKAa XiHTiAPOHHOTO METOMy, HpoaykKTuBHicTIO 120000 MmM3/ro;, ycmimHo
npairoBana oubiie 10 pokiB Ha BO «Cipka» m. HoBuit Po3ain JIbBiBchKOi 0011. [2].
OcHOBHI cTajli XIHTIIPOHHOTO MPOLECY OYMILEHHS Ta3lB Bl CIPKOBOJAHIO MOXKHA
OMHCATH TAKUMHU XIMIYHUMU PIBHSIHHSIMU:

H,S + Na;COs = NaHS + NaHCO; (1)
NaHS + NaHCO; + {Q} = Na,CO3 + {Q}H, + S (2)
{Q}Hz + 7202 = {Q} + H,0, 3)

ne {Q} i {Q}H2 — okucHa i BimHOBHA (pOpMHU XiHTIAPOHHOTO KaTai3aTopa.

XIHTOPOHHUN KaTani3aTop OAEPKYIOTh MiJl Yac MONEPEIHbOI OJiroMepu3arlii
XIHTIPOHY 3a MeBHMX yMmoB. Ilig yac BUCTOIOBaHHSI XIHTIAPOHY (MOJICKYJISIPHOTO
KOMIUIEKCY X1HOHY 1 rijipoxiHoHy — CsH402CsHsO2) y myxxHOMY (COI0BOMY) pO3UMHI
3a JOCTYIly TMOBITPSI YTBOPIOIOTHCS OJITOMEpPU30BaHI MPOAYKTH 3 MOJIBHOIO
Macoro 300...800 T1/mMoib, SKi BOJIOJIIOTH HIKYUM PEAOKC TMOTEHIIATIOM
(E= -200...-500 MB), HiX HeoJroMepu3oBaHUM MPOIYKT, 1 TOMY, CTBOPIOIOTHCS
«M’SIKIII» YMOBHU OKHCHEHHS, 3a AKUX HyS CEeeKTHBHO OKMCHIOETHCS 70 S, a HE J0
noOiyHoro mpoaykty — NapS;0sz. i & mpoaykTé MaroTh HUXXKYY CXWIBHICTH 0
YTBOPEHHS CYIb(}H03aMIIIEHUX CIOJIYK.

3a paxyHOK HasBHOCTI KHCHIO Y BEHTWIALIMHUX Tra3ax 1 3aCTOCYBAaHHS
BHCOKOIHTEHCUBHOTO MAacCOOOMIHHOTO amapary — TOpPU30HTalIbHOTO abcopbepa 3
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koBonoaionumu aucrnepratopamu (I'AKJ]) npouecu 3a peakmisimu (1), (2) 1 (3)
MPOTIKAIOTh OJHOYACHO 1 B O/IHOMY anmapari. B abcopbepi 'AKJ[ 3a paxyHOok
CTBOPEHHS IUTBHOT Kpaneanm 3aBICH HA TUIAXY PyXY rasy, IIBUIKOTO OHOBJICHHS
HOBerHl Kparneb plI[I/IHI/I 3a0e3MeuyeThCsl TPaKTUYHA PIBHICT TUQY31HHUX OMOpPIB
31 cTopoHu pigumHHOI 1 ra3oBoi (a3. KoHcTpykilis amapary Takoxxk 3a0e3medye
3MIMCHEHHS 0araTocTaiiHOTO MacOOOMIHHOTO TMporecy (KOKEeH AUCTIepraTtop -
cTamis) Ta HeoOxigHWI dYac mepeOyBaHHS peareHTIiB y po3umHi. ToOTo amapar
MOBHICTIO BIJIMOBiAa€ (PI3UKO-XIMIYHUM OCHOBaM XeMOCOPOIIii K CIPKOBOJIHIO, TaK 1
KHCHIO.

TexHomoriuHa cxXeMa OYMINEHHS TAJIWBHHUX Ta3iB TOBHMHHA BKJIIOYATH 2
MacooOMiHHI anapaTu: adbcopOep Jisg OUHUIIEHHS Ta3y BiJl CIPKOBOHIO (piBHSHHSA 1) 1
abcopOep M1 pereHepallii MOTJIMHAIBHOTO PO3YMHY KMCHEM MOBITPS (piBHSIHHSA 2 1
3). 3a HaABHOCTI B razax BYIJIEKHCIIOrO Ta3y (3a HOro BHCOKMX KOHIICHTpAIlii
5 % 00. 1 OuTpIIE), TOTPIOHO 3aCTOCOBYBATH 11I€ OJUH abcopOep aid AeKkapOoHi3alii
XIHT1IPOHHOTO MOTJIIMHAIBHOTO PO3unHy [2].

2NaHCO; = Na,COj3; + H,0 + CO, (4)

3a HEBUCOKMX HaJauiikoBux TUCkiB (1o 0,1 MIIa) rasis, mo mocTymaroTh Ha
OUMIIEHHS, Ha BCIX CTaJlAX MpOILECcy JOLUIBHO 3acTocoByBaTu abcopbepu I'AK/I.
Opnak BOHM HE NpPUJIATHI JUIsi BUKOPUCTAHHS 3a BHCOKMX THUCKIB Ta3iB 1, JJIA
xemocopoOiii H»S 3 rasziB JOIIBHO BUKOPUCTOBYBATH, HAMPUKIAI, OapOOTakHI
TapUIKOB1 abcopOepH.

Bioaiorpagiunmii cnucok
1. Yavorskiy V.T., Slyuzar A.V., Kalymon Y.A. Sulfur gas production in
Ukraine (review) // Chemistry and Chemical Technology. — 2016. — Vol. 10.
—No. 4(s). — P. 613 - 619.
2. MenkoBckuii M.A., SBopckuit B.T. Texnonorus cepbl. — MockBa: Xumus,
1985 — 328 c.

Quinhydrone method of fuel gases purification from hydrogen sulfide
A.V. Slyuzar, PhD in technical sciences, Z.0. Znak, Doctor of technical sciences,

Ya.A. Kalymon, Doctor of technical sciences (Lviv Polytechnic National University)

The chemistry and technological features of the quinhydrone method of fuel
gases purification from hydrogen sulfide are described. It is shown that in the
technological scheme of the method it is necessary to predict the stage of the previous
oligomerization of quinhydrone for obtaining the quinhydrone oxidant-catalyst,
which has an increased selectivity of oxidation of H,S to sulfur. In the case of
purification of hydrogen sulfide containing gases with a high concentration of CO,,
in the scheme should be used an additional stage for the absorbent solution
decarbonization.

Keywords: gases purification, hydrogen sulfide, quinhydrone, horizontal
apparatus with bucket-like dispersers.
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YJIK 662.765
®JOTAIIVMHE 3ATAYEHHS BYT'TJLISA
Y COJIbOBOMY CEPEJOBHIIII
B.I1. CokouioBa, O.10. JlanuieHKo
Kpueopizokuit memanypeiiinuii incmumym Hauionanonoi
Memanypiunoi akademii Ykpainu

Jlocniooceno gaomayiro 8y2inisg 3 GUKOPUCMAHHAM XA0PUOY HAMPIS 8 SAKOCHII
peazenma-moougixamopa. Illokazano, wo npu @romayii 8y2inig 6 CONLOBOMY
cepeoosulyi, YMmeOpeHOMY XI0pUOOM HAMPIs, NpU KOHYeHmpayii X10puo-uoHie
4 — 6 2/n cymmeso 30ibULYEMbCA BUXIO KOHYEHmpamy, 30JbHICMb 8i0X00i8 ma
BUTIYYEHHs 20po4oi macu 6 Kouyewmpam. Illpu yvbomy 3HAUHO 3MEHULYEMbCA
sumpama gromopeazenmis.

Kniouosi cnosa: c¢romayis, eyeinna, peazenm-moougikamop, conboge
cepeoosuye, X10puo Hampis, X10puo-uoH, 301bHICIMb, KOHYEHMPAamn.

Heopraniuni coui, 1m0 BUKOPUCTOBYIOThCS SIK MoJu(ikaTopu mpu ¢ioTarii,
MOXKYTh TPEICTaBISATH TPHUPOJHE COJBOBE CEPEAOBHUIIE, 3aCTOCYBAHHS SIKOTO IS
MiJBUIICHHSI €(EeKTUBHOCTI 30araueHHs (ioTalier0o Moxke OyTH JOIUIBHUM. 3a
YUCICHHUMH aHalli3aMU, TEPEeBAKAIOUUMHU KOMIIOHEHTaMH B MPUPOAHHUX COJIHOBHX
CEpelIOBUIIAX € KATIOHW HATPIIO Ta aHIOHU XJIOPY. Taka 0coOJIMBICTh XapaKTepHa JIs
[IaXTHUX Ta MPOMHUBHUX BOJ| BYTUIbHUX OaceiHiB. BwmicT xyopua-iioHiB y pasi
3aCTOCYBaHHS JUIsl MMPOMUBAHHS BYTULIS TPICHOI BOAM miaBHUIIMyeThes 3 119,4 no
1187 mr/n, a mpu BUKOPUCTAHH1 TEXHOJOTIYHOT BoAM BMICT 10HIB Cl” migBHIIlyeThCS 3
4560 no 6610 mr/n [1].

BruiuB npupoIHOTO COJIOBOTO cepeoBHINa Ha (DIOTOBAHICTH BYT1/UISI BUBYABCS
panimie [2]. BigMiueHO MiABUINEHHS CENEKTUBHOCTI (joTalii mpu O1IbII HU3bKIN
BUTPATI PEAreHTIB 1 SIK HACIIJOK 301JIbIIEHHSI BUXOYy KOHIEHTPATY 1 3HUKEHHS MOT0
30JIbHOCTI.

B pe3ynbrari BUKOHAHUX €KCIIEPUMEHTAIBHUX JOCHIIKEeHb MOKa3aHo, 10 MPHU
(droraiii ra3oBoro BYTruULI B COJIbOBOMY CEpPEIOBHUII, CTBOPEHOMY XJIOPHAOM
HATpIlO, MpPU KOHUEHTpAlil XJOpUI-HOHIB 4 — 6 TI/1 ICTOTHO NOKpPAILyIOThCS
TEXHOJIOT1YHI MOKAa3HUKM 1 3HAYHO CKOpPOUYEThCS BHUTpara (uoTopeareHTIB. Tak,
BUXI1J] KOHIICHTpATy 30UIblIyeThcst HA 5,9 — 6,4 %, 30JbHICTh BIIXOJIB 3pOCTa€ Ha
16,2 — 17,2 %, BwIydeHHS TOpPIOYOi MacH B KOHIIEHTpAaT 30UIBIIYETHCS Ha
6,8 — 7,1 %. 30JbHICTh KOHIIEHTPATy 3QJIMIIAETHCA TPAKTHYHO HE3MIHHOIO
(36impmmniack Ha 0,1 — 0,3 %). IIpu 301pHOCTI BUXiAHOTO TIPOAYKTY 23,3 % BUXin
KoHIleHTpaTy 3oieHicTIO 10,3 — 105 % ckmaB 81,2 — 81,7 %, 30JBHICTH
Bimxomie — 79,4 — 80,4 %. Y BoOgHUX pO3YMHAX EJEKTPONITY 30LIBITYETHCS
MIHOYTBOPEHHS, 10 nocuitoe edekt ¢uorauii. [Ipu npomMy 3MeHIIyeTbCs BUTpaTa
pearenty-30upaua (TC-1) B 1,87 paszy (3 1500 mo 800 r/m) Ta miHOyTBOprOBaua
(KOBC) B 1,67 pazy (3 50 no 30 r/t). Iloganeiie 30UIbIICHHS BMICTY XJIOPU-HOHIB
MPU3BOAUTE JI0 TJIBUINEHHS 30JIbHOCTI KOHILIEHTpaty Ha 1 — 1,3 %, 10 3yMOBJI€HO
3HUKEHHSM CEJICKTUBHOCTI PO3/A1JICHHS BHACTIOK HAJIMIPHOTO MIHOYTBOPEHHS.
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3anporoHOBaHO MEXaHI3M i XJOpUA-HOHIB Npu (oTaiii BYTUIA, SIKUM
MOSICHIOE TI1ABUILIEHHS MHOYTBOPEHHS Y MPUCYTHOCT] E€JEKTPONITY XJIOPUIY HATPIIO
3MIHOIO0 (DI3UKO-XIMIYHUX BJIACTUBOCTEH aacopOwiHMX mapiB, mo (GopMyroThes
reTepONOSIPHUMHU peareHTaMl Ha MeX1 PO3AUTy «piauHa-moBiTps». Taka 3MiHA
BUKJIMKaHA BUTICHEHHSIM amlOJISIPHOI TPy MIHOYTBOPIOBAYA Mij A1€10 XJIOPUI-HOHIB
3 BOAHOI (a3u y TOBITPs, MOMSIpPHOI Tpynu — y BoaHy (a3y. B pesymnbrari
3MEHIIY€EThCSA 00’€MHA KOHIICHTpAIlisl TPaHWYHOI aacopOIlii MHOYTBOpIOBaYa, MpH
SKIM Ha MOBEPXHI PO3/IIYy piIMHA-Ta3 YTBOPIOETHCS HACMUYCHUHN aJCOpOIIMHUN 1Iap.
Ile mosicHrOe 301IBIIIEHHS MMHOYTBOPEHHsS MpU 0a30Bi BUTpATI pearceHTiB, 1 5K
HACJIIJIOK 3MEHIIYEThCS BUTpaTa IMHOYTBOpIOBaya 1 30upada i €hEeKTUBHOCTI

npoiiecy daorarii [3].

Bioaiorpagiunnii cnucok
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Flotation of coal in a salt environment
V.P. Sokolova, PhD of technical sciences, O.U. Danilenko, student
(KMI of NMetAU)

Flotation of coal is investigational with the use of sodium chloride as a
conditioning agent. It is shown, that during flotation of gas coal in a salt
environment, formed by the sodium chloride, during the concentration of chloride
ions 4 — 6 g/l substantially increase exit of concentrate, ash-content of wastes and
exception of combustible mass in a concentrate. Thus the expense of flotation
reagents diminishes considerably.

Keywords: flotation, coal, conditioning agent, salt environment, sodium
chloride, chloride-ion, ash-content, concentrate.
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YK 669.74:001.5
KOJIUBAHHSI SAKOCTI BYT'TJLJIS TA HIZIBUILIEHHA EOEKTUBHOCTI
HOI'0 YCEPEJHEHHS HA KOKCOXIMIYHOMY BUPOBHMUIITBI
B.II. Coxos0Ba, B.FO. Bonnapenko
Kpueopizokuit memanypeiiinuii incmumym Hauionanonoi
Memanypiunoi akademii Ykpainu

Jlocniodiceno  KoausamHs NOKA3HUKI@ SAKOCMI GY2lllisl  PI3HUX MApPoOK ma
NOCMAYaNbHUKIB, WO HAOXO00UMb HA KOKCOXMiuHe 6UpOOHUYmMeo. 3anponoHo8aHo
Memoou niosuujeHHs eqheKmMuUBHOCMI YCepeOHeHHs BY2iie HA 3aKPUMuX CKIa0dax.
Buznaueno 3nusicenns xKonusamv AKICHUX NOKAZHUKIB B8V2INIs GHACAIOOK NiOBUUEHHS
eghexmusHocmi 11020 ycepeoHeHH .

Knwuogi cnosa: syeinis, KonusauHs, NOKA3HUKU SIKOCMI, cepeOHbOK8a0pamuime
8iOXUNIeHHs, Koeiyichm eapiayii, 3aKpumuil CKiao, ycepeoOHeHH sl 8Y2isl.

JUist pi3HUX MapoOK Ta MOCTAYaJbHUKIB BYTUUIS XapaKTepHI KOJMBAHHS BCIX
MOKAa3HUKIB sIKOocTi. Tak, HampukiaJ, KOJWBaHHS MOKAa3HUKIB SKOCTI BYruuis (3a
CepeAHBOKBAAPATUYHUMU BIIXUICHHIMHU G Ta KoedillieHTaMU Bapiailii v) JJisi BOJIOTH
Byruns € HactynmHuM: 6 = 0,35 — 1,59 %, v = 3,6 — 25,0 %. KonuBaHHs 3071HOCTI Ta
TOBLUIMHU IUIACTMYHOTO IIapy MEHII 3HayHi, KOe(IiUi€HTH Bapialii BIIMOBIIHO
1,6 — 9,9 % Ta 3,8 — 8,8 % [1]. CyTTeBl KOJNUBaAHHS SIKOCTI BYT1JUISI 3yMOBIIIOIOTH
HEOOXITHICTh 3aCTOCYBaHHSI 3axOJlIB JUIsl MiJBUIEHHS €(EeKTUBHOCTI HOro
ycepenHeHHsa. 31 30UIbIIEHHAM YHcla OyHKEpiB, 3 SKHX OJHOYACHO BHJIA€THCS
BYTUIJIL OKPEMOi MapKH, KOJMBAaHHS TMOKAa3HUKIB SIKOCTI 3MEHIIYIOThCS [2]. Aune
30UTBIIIEHHST KUTBKOCTI OYHKEPIB CTPUMYETHCS 30UIBIIEHHSM BiJIXUJICHB, MTOB’ I3aHUX
3 TOYHICTIO POOOTH Jn03aTopiB. ToMmy AOLUIBHO TPUMUMATH KIIBKICTH OYHKEpIB,
BUXOJIs14U 3 YMOB 50 %-r0 3aoBHEHHS MOJOBUHU HEOOX1THOT KiJIbKOCTI OYHKEPIB, Ta
100 %-ro — mpyroi monoBuHu. lle 3a0e3neunTh 301IBIIEHHS HEOOXIMTHOI KITBKOCTI
OyHkepiB B 1,25 pasu Ta J0AaTKOBE MIJIBUILIECHHS €(EKTUBHOCTI YyCEepeaHEHs
BHACIIIJIOK PI3HOTO MEXaHI3My BUTIKaHHS BYTiUIA 3 OyHKEpiB, 3alIOBHEHUX TaKUM
YUHOM.

Taomums 1
CepeHbOKBAIPaTUUHI BIAXMJICHHS MOKA3HUKIB SKOCTI BYTJUIA Micys OyHKEpiB
Wrt Ad, Sdt, Vdaf1
Mapxka Byrims, % % % % Y, MM CepemHe 3MEHIICHHS
3o Oyl Oyl Oyl Oyl Gyl Oy, BiH. %
Oy2 Oy2 Oy2 Oy2 Oy2
. 0,91 0,76 0,32 1,28 1,23
K (Kuibebia) ™5 65| 0,54 0,23 0,91 0,87 87
o 0,26 0,40 0,053 0,51 0,58
K (Mipiuna) 555 034 | 0046 | 044 0,50 14,2
K 0,90 0,40 0,15 0,51 1,34 129
(UymakoBCBHKa) 0,78 0,35 0,13 0,45 1,16 '
X 1,00 0,37 0,15 0,42 1,08 96.6
(KaniniHcbka) 0,71 0,26 0,11 0,30 0,77 ’
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B Tabn. 1 HaBemeHO pe3ynbTaTH pO3PAXyHKIB CEPEIHHOKBAAPATUIHHUX
BIIXWJICHh ITIOKA3HHWKIB SKOCTI JIESIKUX KOMIIOHEHTIB BYTIIBHOT IIMXTH TICIHIS
OyHKepiB Ul CTaHIApPTHOI Gy Ta 30UIBIIEHOI Gy, KIIBKOCTI OyHKEpiB 3a B1JOMOIO
dbopmyroro [2].

3a maHuMu TaOJMII BHUIHO, IO 3aMpPONOHOBAHI 3aXOMW IS MiJBUIICHHS
e(eKTUBHOCTI yCepeIHEeHHS B OyHKEpaxX 3aKpHUTOTrO CKJIaAy JO3BOJISIOTH 3MEHIIUTH
KOJIMBaHHs TOKAa3HUKIB SKOCTI BYTULIs B cepennbomy Ha 12,9 — 28,7 BigH. % B
NOPIBHSHHS 13 3MEHIICHHSM KOJIMBaHb SKOCTI BYTUUISA, IO Ma€ Miclle Mpu
CTaHJAPTHINA KIJIbKOCT1 OYHKEPIB.

Bioaiorpagiunmii cnucok
1. JIsumrox B.I1.MccnenoBanue koyie0JeMOCTH KauecTBa yried, MOCTYIAROIINX
Ha kokcoBanue/ B.I1. JIsmok, B.I1. CokonoBa, M. A. JIsxoBa, [I.A. Kaccum // Kokc u
xumug. —2013. —Ne 1. - C. 2 - 7.
2. IMaroxa M.3. TexHonorus MOArOTOBKH YTIJIA HA CTAJAUM YCPEIHECHHS JIA
npou3BojacTBa JgoMeHHoro kokca / W.3. Illaroxa, B.I'. MBanunkwmii, B.W. IllaToxa.
— Huinponerposcerk: [loporu, 1997. — 244 c.

Variability of coal quality and increase of efficiency of coal blending
on a by-product coke plant
V.P. Sokolova, PhD of technical sciences, V.U. Bondarenko, master
(KMI of NMetAU)

Variability of quality indexes of different ranks and sources coal that to be
received by a by-product coke plant is investigational. The methods of increase of
efficiency of coal blending are offered on the storage bunker. The decrease of
variability of coal quality indexes as a result of increase of efficiency of coal blending
is calculated.

Keywords: coal, variability, quality indexes, mean-square deviation, variation
coefficient, closed storage bunker, coal blending.
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JOCJIKEHHS BILIUBY KAM’STHOBYT'IBHOI CMOJIN
CJIABKOCHIKJINBOI'O 'A30BOTI'O BYT'ULJISI HA JUJIATOMETPHUYHI
IMNOKA3HUKU IIUXT AJSA MPOLHECY KOKCYBAHHSA
A. Coaomaxa, €.1. Maaui
Hauionanvna memanypciiina akademia Ykpainu

JIJIsi MOCATHEHHSI CBITOBHX BHIMOT IIIOJI0 SIKOCTI JOMEHHOTO KOKCY HE0OXiTHO
BUKOPHUCTOBYBATH SIKICHE KOKCIBHE BYTUUIA 3 BH3HAYEHUM TNeTporpadiuaum i
MIHEpAJIbHUM CKJIaJloM Ta HHU3bKMM BMicTOM cipku. I[Iposemeni B JIT «YXIH»
JOCIIJKEHHSI BITYU3HSHOTO IIAXTHOTO (POHIY KOKCIBHOTO BYTL/UISL MOKa3ajo, IO
CUpPOBMHHa 0a3za YKpaiHU [103BOJISIE OTPUMYBATH JOMEHHHH KOKC 3 HHU3BKUMHU
MOKa3HUKAMU XapaKTEPUCTHUKAMHU.

Tomy, s OTpUMaHHS TOMEHHOTO KOKCY 3 TOJIMIIEHUMHU MOKa3HUKAMH MpU
ICHYyIOYI CHpPOBHUHHIM 0a31 KOKCOXIMIKM BUKOPUCTOBYIOTH 1 PO3pOOISIOTH
PI3HOMAHITHI CIOCOOM Ta TEXHOJOTIYHI MNPUHAOMH, IO AO3BOJSIOTH MiJABUIIUTH
AKICHI XapaKTEPUCTUKH JOMEHHOrO KOKCy. J[0 HMX MOXKHA BIJTHECTH: PO3POOKY
nudepeHIINOBaHUX CKJIaAiB BYIUIBHUX IIMXT JUIsI KOKCYBaHHS 3 BpaXyBaHHSAM
MapoOYHUX Ta neTporpadiyHUX CKIIAJIOBUX, a TAKOK MOAU(IKaIII0 BYTUIbHOT IIUXTH
OpraHIYHUMU MOJU(]IKATOPAMH.

Mopudikamis mmxtu (Tabn.) BigOyBajlacs Kam SHOBYTUIBHOI —CMOJIOKO
CJIA0OKOCTIKIMBOTO BYTULIS MapKu «I .

Tabauis
TepMoIIacTU4YHi BJACTUBOCTI AOCTITHUX IIHUXT
Cepennbo3BaxeHa Kan PHOBYLIbHA JlunaToMeTpuuHi NOKa3HUKH
Mpo6a muxTH CMOJIa 3 BYT1UIS
(35T+307K+20K «I'», mo oTpumana
+1511C) TIpH OCTATOTHIN Iy, ¢ Ie,¢ | I,mm | Than ¢ | Ve, M/c
temneparypi, °C
0asoBa - 421 344 52 765 0,15
300 404 361 42 765 0,11
452 352 40 804 0,11
360 380 333 57 713 0,17
395 285 61 680 0,24
TocTiHa 420 409 309 51 718 0,16
400 338 53 738 0,15
480 409 309 50 718 0,16
414 361 50 775 0,13
540 395 300 55 695 0,18
371 347 60 718 0,13

SIKo0 MOPIBHATH OAEpKaHI MOKA3HUKKA MK CO00I0, TO MOXHA KOHCTaTyBaTH
MO3UTHUBHUI BIUIUB KaMm’ STHOBYTIILHOI CMOJH, 10 OyJia OTpUMaHa IpH TeMIiepaTpi
540 °C 3 ra3oBOro BYrijulsl Ha TAJIATOMETPUYHI XapaKTEPUCTUKU 0A30BOT IIUXTH.
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W3YUYEHUE OCOBEHHOCTEN
CTPYKTYPBI YIJIEN
JJIA DOOEKTUBHOI'O UCITOJIb30BAHUSA
E.JI. Copoxun
Hayuonanvnaa memannypeuueckas akademus Ykpaunol

B pabome nposedenvl uccredogsanus no usydenuro CmpoeHusi NJIOMHOCIHbIX
@pakyuil yeneti umerowux paziuuHylo cmaoutro memamopgusma. Illpu nomowu
AMOMHO-CUNOB0U  MUKPOCKONUU  U3YYEHbl NOBEPXHOCMU CKOJA NJIOMHOCHHbIX
@paxyuil, maxdce paccCMOmMpeHvl MAyepalbHuli cocmas U Xumuieckoe cmpoeHue.
Pezynomamer  uccnedosanuti  nokaszanu, umo 'y yeneu MeHvbuleu —Ccmaouu
Memamopuzma CmpyKmypa MAakpoMONeKyl HOCUM XAOMuyeckuil Xxapakmep Uu
umMeem pazeuUmyro cucmemy OOK08bIX arugamuiecKux yeneu.

Kniouegvie cnosa: y2nu, nnomnocmusie paxyuu, cmpoenue, amomHo-CUI08as
MUKPOCKONUSL, hpaKmanbHulll anaius, snemenmuvl cocmas, UK-cnekmpockonusi.

[IlpyauMass BO  BHMMAHME, YTO HCKOMAEMBIE VyIJIM  OTHOCATCA K
HEBO30OHOBJISIEMBIM ~ MCTOYHMKAM SHEPrUM, TO UX MepepadoTKa JOJDKHA
MpelyCMaTpuBaTh MAKCUMAJIbHOE MCIIOJIB30BAHUE WX TMOTEHIMana. s u3ydeHus
CTPYKTYpbl CIIEKaeMbIX YIJIel OBLUIM TEpPBOHAYAJIBLHO MPOBEACHO pa3ACiIiCHUE IIO0
IUIOTHOCTA W TPOBEJCHBI MCCIEIOBAHUS IMPU TMOMOIIM METOJIOB aTOMHO-CUJIOBOU
MUKPOCKOIINH, TTIeTporpaduu, 3jieMeHTHOro ananmsa, MK-crnekrpockonumu.

Pesynbrars HUCCIeI0OBaHUHN

o7 MOKa3aJik, 4YTO pas3ieieHue yriaen
= 9] 2 4 A 6 ‘ M0  TUIOTHOCTHBIM  (pakiusiM
§ § 054 & - : ‘ MPUBOJAT K  HU3MEHECHHUIO  UX
: 04 g . * CTPYKTYPBL
E 2 034 . Crnenyer OTMETUTB, 4YTO B
2 &o02- COCTaB yIJeH pa3IWYHBIX CTaJUi
= 01 - MeTamopuzmMa MOTYT BXOJHUTH

0.0 | | | | | OpraHuyYecKue COCITMHCHUS

<1,25 1,25-1,26 1,26-1,27 1,27-1,28 1,28-1,3 >1,3 HUMCHOIIIHEC NACHTUYHBIC
ILiotHOCTS (paxuuil, r/cm’ CTPYKTYpPbI, a CJICA0BATCIbHO H
WJIEHTUYHbBIC CBOMCTBA.
& Yromns mapxu I B Yroms mapku I’ A Yromas mapku 2K

Taxxe o pesyapTaram
® Vrom mapxu K X Vrois mapku OC UCCIIEJIOBAaHUIM OBLJIO OIpeeeHo,
YTO TOKa3aTeldb apOMAaTUYHOCTH
IUIOTHOCTHBIX  (pakiuidi  yrieu
YETKO  pa3rpaHU4YMBacT  MapKH
yryei TONBKO MPHU MIOTHOCTH 1po6 ot <1,25 r/em® 1o 1,27 — 1,28 r/em®. VBennuenue
IJIOTHOCTH M3y4aeMbIX (Ppakiuii NPUBOJUT K YMEHBIICHUIO pa3IMuuil B
pPACCUMTAaHHOM II0KAa3aTeJie apOMAaTUYHOCTHU. JlanbHEWIIee IMOBBIIEHUE IUIOTHOCTH
(bpakuuii yriei cHuxaeT AuddepeHIuanuio.

Pucynox 1 IlokasaTens apoMaTHYHOCTH MIIOTHOCTHBIX
(bpakuuit
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The study of the structure of coal for efficient use
E.L. Sorokin, PhD in technical sciences (NMetAU)

In this paper, studies have been conducted to study the structure of the density
fractions of coal having different metamorphism stages. With the aid of atomic force
microscopy, the cleaved surfaces of the density fractions were studied, the maceral
composition and chemical structure were also examined. The results of studies have
shown that in coals of a lower metamorphic stage, the structure of macromolecules is
chaotic and has a developed system of aliphatic lateral chains.

Keywords: coal, density fraction, structure, atomic force microscopy, fractal
analysis, elemental composition, IR-spectroscopy.
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YK 666.76.001.2
HEUTPAJIIBALIS LIKIAJIUBOI'O BIIJIMBY KOKCOXIMII
HA ATMOC®EPY
B.1O. Tumyk, I.b. KoBaasoBa, M./I. boopos
Kpuesopizvkuit memanypeiiinuii incmumym Hauionanvnoi
MemanypeiitHoi akademii Ykpainu

Busnaueno numomi 6uxuou 3a6pyoHIO0OYUX PEYOBUH NpU NIO20MO8YI 8Y2LIbHOL
WUXMU, 3A8AHMANCEHT WUXMU 8 KAMEePU KOKCOBUX neyel, 8Uspy3yl 2apsaio2o KOKCY 8
2acUbHi 86a2onU. B saxocmi cnocobie nunocazonooasienHs npu pizHux mexHoa02iuHUX
npoyecax GUKOPUCMOBYIOMb ACHIPAYIUHI cucmemu 3 NOOAIbULOI0 HeUmpaiizayicto
WKIOIUBUX PEUOBUH 8 anapamax cyxo2o i MOKp0O20 OYUWEHHS — YUKIOHU, CKPYOepu.
IIpedocmaeneni 3acobu 003601meb 3axucmumu ROGIMpsi poooYUx 301 i ammocpepne
nosimpsi 8i0 WKIOIUBUX BUKUOI8 KOKCOXIMII.

Knrouoei cnoea: xoxcoximis, wKionusi suKuou, acnipayitini cucmemu, YuKioHu,
CKpybepu.

Y KOKCOXIMIYHOMY BHUPOOHMIITBI OCHOBHUMHU TIpOII€CaMH, IIOB’SI3aHUMHU 3
HaOUTBIIUMU BUKHUJIAMH B TIOBITPA poOOYMX 30H 1 aTMOC(EepHOro MOBITPS, €
MiArOTOBKA IIUXTH, 1l TPAaHCIOPTYBAHHS, 3aBAHTAKEHHS IIUXTH B KaMEPU KOKCOBHX
nevei, BUIPy3Ka rapsiuoro Kocy, COPTYBaHHS KOKCy. B 1exy ByriemiaroToBKu
BeNMKa KUIbKicTh muity (0,4 Kr/T BYriuifg) YTBOPIOEThCA TIPH MaiHHI Byriyuis. Jls
MUJIOBJIOBIIIOBAHHSL  CIIOPY/KYIOTBCS ~ YKPUTTS 1  acHipaiiiHi  cucteMu 3
NWIOOYMIICHHSIM B LMKIOHAX 1 MOKpUX ckpyoOepax. Jlyis momepemkeHHs BUHOCY
MUy JOIUIPHO 3aCTOCOBYBAaTHM TaKOX CHOCIO 3MOUYYBaHHS IIUXTH PO3YMHAMHU
MOBEPXHEBO-aKTUBHUX PEYOBHH.

[Ipu 3aBaHTa)k€HH1 BYTUIBHOI IIMXTHU B PO3MEYEHI KOKCOBI I€Yl YTBOPIOIOTHCS
3QIM0Bl BUKUIM I1ApOTa3oBOi CyMimmn y KimbkocTi 3 — 5 M%T mmxTu Ta 3HauHi
BUJIIJIEHHS MUJTY 1 rasiB, K1 XapaKTepU3yIOThCS TAKUMH JAHUMH, I/T Kokcy: 400 mu;
46 CO; 22 H,S; 17 NHs; 0,6 HCN; 1,1 CgHsOH; 190 CyHpm; 32 SO»; 55 NOy.

HaiiOinpmr  eeKTUBHUM crocoOoM OOpoTbOM 3 BUKMAAMH TPU LBOMY €
O0e3quMHE 3aBaHTaXEHHS WUXTH. [lpu 1bOMY YTBOpPEHI MNUJIOTra30BHUIIEHHS
BIICMOKTYIOTh 3a JOMOMOIOI0 MapoBOro abo TiApaBIIYHOTO 1HXEKTOopa. Bumaua
KOKCY 3 KaMep KOKCYBaHHS B FaCHJIbHUN BaroH MpU3BOJUTH 0 3aJIOBUX, IPOTATOM
30 — 40 cekyHn, ra3onmWJIOBUX BHUKHUIIB, I/T Kokcy: 750 mwm;, 7,6 H,S; 51 NHs;
0,5 C¢HsOH; 22 SO3; 3,6 NOy; 36 CrhHm; 0,1 HCN.

[Ipu momaneIioMy raciHHi KOKCY BOJIOIO, B aTMOC(epy BUIIISIOTHCS IIK1THBI
BUKHAUM B KinbkocTi, mpubmusHo, 100 m%T kokcy. KoHnueHrtpamis oxpemmx
3a0pyIHIOBAYiB B IUX Ta3ax CTaHOBHUTH, r/M>: 110 mur; 31 CO; 16 SOy; 0,2 H,S;
2,9 NOy; 70 CrHm.

Pe3ynbpTaT aHAMITUYHUX Ta €KCIEPUMEHTAIbHHUX JOCTIIKEHb CBIIYaTh, IO
e(eKTUBHUM CTHOCOOOM OOpOTHOM 3 IIKINIMBUMU BUKUIAAMU € BHUKOPUCTAHHS
BEIIMKUX TEPECYBHUX AaCHIPAlIMHUX YKPUTTIB HaJ TacUJIbHUM BaroHoM, MIO
MPUENHYIOTBCS 10 CTAl[lOHAPHOTO KOJIEKTOpa 1 Ta300YUCHUX MPUCTPOIB 3
MOJAJIBIION HEUTpali3ali€lo MUJIOTa30BUX BUKUIIIB B amapaTax CyxXxoro Ta MOKPOTO
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OUHMIIEHHS — IUKIIOHAaX, CKpyOepax. Ilpum 1boMy Haja po3KapeHUM KOKCOM, IO
IOTpaIuisie B TaCHJIBHUH BaroH, BHHUKAE€ IHTCHCHBHA BHUCXITHA TEYisS HArpiTOro
MOBITPS, SIKa 3aTydae 10 PyXy 3HAYHI MacH HABKOJUITHHLOTO aTMOC(HEPHOTO TOBITPSI.
O0’eM 1uX Ta3iB 3a3BUYAll CKJIaNa€ ACKIIbKA AECATKIB KyooMeTpiB. [IpeacraBnenmii
KOMIUIEKC 3aXOJIiB JO3BOJUTH 3aXHUCTUTH TOBITPSA POOOUYMX 30H 1 aTMOC(EpHOro
ITOBITPS BiJ{ IIKIIJTUBMX BUKHIIB KOKCOXIMIi.

Neutralization of the harmful effects of coke chemistry on the atmosphere
V.Yu. Tischuk, Doctor of Technical Sciences, I.B. Kovalova, Senior Lecturer,
M.D. Bobrov, student (KMI NMetAU)

The specific emissions of pollutants during the preparation of the coal charge,
determined when the charge is loaded into the coke oven chambers and unloaded hot
coke into the wagons. As methods of sawing and gas suppression in various
technological processes, aspiration systems are used with subsequent neutralization of
harmful substances in dry and wet cleaning machines - cyclones, scrubbers. The
presented means will allow to protect the air of working areas and atmospheric air
from harmful emissions of coke chemistry.

Keywords: coke chemistry, harmful emissions, aspiration systems, cyclones,
scrubbers.
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Y]JIK 622.2+622.33
AHAJII3 BUJAIB AJIBTEPHATUBHOI'O IMAJIMBA JJIS1 TEC
TA IPOMUCJIOBUX TELl YKPATHU
O.1. Tonaa, JI.C. I'anounu, I.JI1. I'os1enko
Incmumym gyzinvnux enepeomexnonoziu HAH Ykpainu

Ha niocmaei ananizy cmany naausno2o Kkomniekcy Yxpaiuu, anbmepHamueHux
8U0i6 namuea ma no3abaraHcosux meepoux Naius, napamempis ixuvoi axocmi ma
00C8I0y BUKOPUCMAHHA V CB8IMI  3POOJIEHO BUCHOBKU W000 NePCHeKmus ix
BUKOPUCMAHHS 8 eHepzemuyi YKpainu.

Kniwwuosi cnosa: enepeemuxa, anemeprHamusHe naiugo, Oype 8yeinis, mopag,
RDF-nanuso.

Y 3B’I3Ky 3 TOCTpUM Je(]IIUTOM EHEPreTHYHOro BYTULIA, OCOOJIUBO
aHTPAIMTOBOI TPYIH, Ta BIPOBAKEHHSIM B CEHEPreTUYHHI CEKTOp YKpaiHu
€BPOIEUCHKUX BUMOT IIOJ0 HU3bKOBYIJICLIEBOTO LUISIXY PO3BUTKY BUHUKAE MOTpeda
y 3aiyuyeHHi B naniuBHY 0a3y TEC 1 npomucnoBux TEIl Ykpainu anpTepHaTUBHUX Ta
1103a0a1aHCOBUX TBEPAMX IAJIUB.

VYkpaina Mae 3HauHI NOKIaAu Oyporo ByTruULIs, IO OIIHIOIOTHCS B 6,5 MIpA T 1 B
OCHOBHOMY 30CE€pe/KeHI B J[HIMPOBCEKOMY OYypOBYT1IbHOMY OaceliHi, 30KpeMa Ha
ponoBuiax JHimponeTpoBchbKoi, XapkiBchbkoi, Yepkacbkoi, KuTomMupchkoi,
KipoBorpancekoi Ta IlonraBcekoi obmacreit [1 — 3]. 3 Hux GanmaHcoBi 3amacu Oyporo
BYT'ULJISL CTAHOBIISATH 2,6 MIIPJ T, 3 sSKUX 915 MIIH T MOXKHA BUIOOYBAaTH BIIKPUTUM
criocobom. Tlo3uTuBHUM (PaKTOpPOM BUKOPUCTAHHS OypOTO BYTIUIS € WOrO HU3bKA
BapTicTh — Ha piBHI 10 — 12 mon. CIIA/T, micng cymku — 30 — 35 gon. CIIA/ T.
Boagnouac, 10 HeraTMBHHMX BIACTUBOCTEH YKpaiHCBKOTO Oyporo Byruuis, ski
noTpeOyIOTh BpaxyBaHHA MpU po3poOIl METOAIB HOro BHKOPHUCTaHHS B
TEIJIOCHEPTeTUIll, BIIHOCITHCS: HU3bKa HUKYA TeryioTa 3ropstHHs (10 2000 kkasu/kr)
BHACIIIJIOK BUCOKOTO BMICTy Bojioru (Ouibiie 50 %); BUCOKUI BMICT CIDKH Ha CyXy
macy (S¢ = 3,0 — 4,5 %); KpuxKa 3eMIuCTa CTPYKTYpa, 10 MPU3BOJUTE 10 3HAYHOTO
30UTbLIEHHS BMICTY Api0 3Ky NpH CYIIIHHI.

Bucokuii Bmict Bosiorn (nmonaa 50 %) BuMarae 3HaYHUX BUTpAT €HEprii Ha
CymniHHs Oyporo BYruuisi [0 3HAa4€Hb PIBHOBAXHOI BOJIOTHU, SKa CTAHOBUTH
12 — 13 %. lle cyTTeBO 0OME)y€e MOKIUBOCTI TPAHCHIOPTYBaHHS PAIOBOTO Oyporo
BYTULIs Ha BifcTaHi moHaa 100 kM Bij Miclib BUAOOYBAaHHS Ta MOTPEOYE TOTaTKOBUX
BUTpAT TAakok i Ha OpukeTyBaHHsA. Bucokuii Bmict cipku (S¢ = 3,0 — 4,5 %)
MOpiBHSAHO 3 cepeaHiM BmicTtoM cipku (1,7 — 1,9 %) eHepreTHdHOrO BYT1UIA, IO
noctadaetrbess Ha TEC Ykpainu npu3BoAWUTh 10 HaTHOPMATUBHUX BUKHIIIB OKCHU/IIB
CIpKH, 10 BHMAara€ BCTAHOBJICHHS BHCOKOBApPTICHOTO EKOJIOTTYHOTO OO0JIaJIHAaHHS.
Oco0MBICTIO BUCYIIIEHOTO Oyporo BYTULIS € BHCOKa 3JaTHICTh JO OKHCIICHHS Ta
caMo3aiiMaHHsI, 1110 YCKJIQHIOE MPOoILIeC MOro TpUBajIoro 30epiranHs 0e3 JOMOMIKHUX
3aXO0/iB Ta TPAHCIIOPTYBAHHS.

Ha cporogni mpakTuyHO BCl OypOBYTUIbHI Kap €pu 3HAXOASTHCS B
HEMPUAATHOMY J10 TPOMHUCIOBOrO BUAOOYBaHHS CTaHl (3aTOMJIEHI, 3pYyHHOBAHO
oOnagHaHHs, Ta 1H.), OpuKeTHI (adbpuku 3aKpuTi. BumoOyTok BiIOyBaeThCs JTUIIE HA
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MokpoKaTiropcbkoMy poJIOBHUILI (3 PO3BiJaHUMHU 3amacamMy 7 MIJIH T) B o0csArax Jo
50 THc. T Ha PiK Ta IEKJIAPOBAHOIO MOXKIHUBICTIO BUAOOYTKY 10 300 THC. T Ha PIK.

Boanouac, 6ype Byriuis NimpoKo BUKOPHCTOBYE B CBITI SIK EHEPTETHYHE MaTUBO
[3, 4]. Jns 7noBiAKH, OTpUMAaHHS eJEKTpoeHeprii 3 OypoBYribHOI CHUPOBUHU
cranoBUTh y ['perii 68 %, Uexii — 63 %, [lonpmii — 42 %, Himeuuuni — 27 %. IlpoTte
npsMe TIEPEHECEHHS CYYacHUX TEXHOJIOTIH B YKpaiHy HEMOXIJIHUBE, OCKUIBKH
nepeBakHa OUTBIIICTh, 3 HUX PO3paxoBaHAa HA BYTUUIA 3 BMICTOM BOJIOTH MECHIIIC
30 %, manocipuucre, 13 MIIBHOIO CTPYKTYyporo. B YkpaiHi BBaXKaeThCs AOUIITLHUM
BUKOPUCTaHHSI Oyporo BYriUIsE B paMKaX HOBOro OyJIBHUITBA EHEPreTUYHHX
KOMIUIEKCIB TOTYkHicTIO 50 — 250 MBT 6e3nocepennbo Ouis Micllb BUAOOYTKY Ha
ocHOBI cramoBaHHsi B mwioByruibHUX Ta LIKII kotmoarperarax 3 BCTaHOBJICHHSIM
CUCTEM CIPKO- Ta a30TOOYHCTKH.

Bupimenns npo6iem Bukopuctanas Oyporo Byruuis B [IEK VYkpainu moxe
OyTH 3IIMCHEHO BIPOBAKEHHSIM Ha TEIUIOBUX EJEKTPOCTAHLISX HACTYIHUX
TEXHOJIOT1M KOTro TepMIUHOI NepepoOKu: cniaitoBaHHs Ha icHytounx TEC y cymimi 3
KaM’SITHUM BYTUUIAM Ta30BOI TPYIH, CIATIOBAaHHS B IUPKYIIOIOUOMY KHILITYOMY
I1api; CaaroBaHHS B MOTOII 3 CHCTEMaMU CIPKO- Ta a30TOOUYMCTKH [5].

3amacu Topdy B YKpaidi Ha BiABEICHUX I11J1 IIPOMHUCIIOBE OCBOEHHS POJIOBUIIAX
CTaHOBJISTH 22,6 MitH T [1]. BumoOyTok Topdy 3apa3 ckinamae menmie 0,6 MIIH T, IpH
IIbOMY 3HAaYHa YaCTHHA 3 IIhOTO BUKOPHUCTOBYETHCS K H0OpuBO. OCHOBHI TOKJIAIH
3ocepekeHi B PiBHeHchKiM, BomrHChkil, CyMcbkiil, UepHIriBebKii, JKUTOMUPCHKIH,
UYepkachkiid, TepHominbehkil, JIbBiBChbKiM, KuiBebkil obmactsax. Topd BiaHOCHTBCS
70 HU3BKOKaJIOpitHOro manuBa (KanopivHicTe a0 2000 kkaj/kr, Boyiora OJIM3bKO
50 %), po3cumaerbcs MpPU CYIIIHHI, MPOTE BIAPIZHAETHCA TyKE€ MaJIUM BMICTOM
saraneHOi cipku (S = 0,2 — 0,5 %) i HU3BKOIO 30MbHICTIO (MeHIIE 15 % Ha cyxy
Macy). BBakaeTbCs MOXKJIMBUM BHKOPUCTAHHS TOpdy /I 3aMIlEHHS Tra3zy B
KOMYHaJIbHI €HEepreTUlll 3a YMOBH pO3pOOJEHHS €(PEKTUBHUX TEXHOJOTIH HOro
TEPMIYHOI epepOOKH.

VYkpaiHa Mae TakoX 3HAYHMHA TOTCHINAJ IIOAO0 3aTy4YCHHS ajbTepHATHBHUX
BUIIB nanuBa — Oiomacu, RDF-nmanuB Ta 1H., siKi 3apa3 HE BUKOPUCTOBYIOTHCS.
RDF-nammBo, ado Refuse Derived Fuel, — nie mamuBo, 1mo BUpOOJISETHCS 3 TBEPAUX
noOyToBux BiaxoAiB. OpieHToBHI 00csiru oTpumanHs RDF-mamuB 3 Ttemnotoro
sropsinHst 2100 — 2400 kxan/kr Tinbku B Kuesi cknagatots 260 — 530 Tuc. T U1opivHo.
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Analysis of alternative fuel variants for power plants and combined heat
and power plants (CHP) of Ukraine
O. Topal, PhD in technical sciences, L. Haponych , PhD in technical sciences,
I. Golenko, PhD in technical sciences
On the basis of analysis of energy sector of Ukraine, alternative sorts of fuel and
off-balance solid fuel, their qualitative parameters and the experience of their use all
over the world, the conclusions and recommendations related to perspectives of the
above fuels involvement in the energy sector of Ukraine have been produced.
Keywords: energy sector, alternative fuel, brown coal, RDF.
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VY JIK 543.2-662.6
3MIHA EJIEMEHTHOI'O CKJIAY OPITAHIYHOI MACH
COJIOHOI'O BYT'IULJIA ITPU BOAHOMY EKCTPAI'YBAHHI
A.L ®arees?, H.I. lynaescbka’, T.I'. Illenapik?
YUnemumym eyzinonux enepzomexnonozii HAH Ykpainu

2Incmumym ¢hizuxo-opzaniunoi ximii i gyzneximii im. JI.M. /Tumeunenxa
HAH Ykpainu

Busznaueno ennueé 600moi npomusku Ha enemeHmMHUll CKIA0 OpP2aAHIYHOI Macu
COJIOHO20 8Y2IiNNA. Becmanoeneno smenwienns emicmy OCHOBHUX elleMeHmi8 (KUCHIO,
asomy, 600HI0, CIpKU) ma 3016HOCMI 8 Npoyeci B0OHO20 eKCMpAa2yB8aHHs.

Kniwwuosi cnoea: conone 6yeinns, 600Ha eKCMpaxkyis, oOpeaniuHa Mmacd,
e/leMeHmMHULL CKIAO.

Byruuiga 3 mOiABUIIEHMM BMICTOM JIYXKHUX 1 JIY’)KHO3EMEJIbHUX METAJIIB
(1.3. comone Byruus (CB)) nmocigae 4nHHE MICUE CEpel pPEe3EPBHUX JKEpEN €Heprii
HE TUIbKM B YKpaiHi, aje il y Oaratbox KpaiHax cBiTy (Kwuraii, CIIIA, Pocis,
Himeuyunna, Ascrtpanig) [1]. Cnoayku maykHUX MeTadiB (JIyrd, Ccojii) €
YVHIBEpCaJIbHUMHU KaTaiizaropamu (peareHtamu) y OaraThOX HpoLecax TEepMIYHOL
KOHBEpCli BHKOIHOI CHPOBMHUM Ta Olomacu [2]. BupalieHHd cojieli BOJHOIO
MIPOMHUBKOIO 3MIHIOE HE TUIBKH OpYyTTO-TIOKa3HUKU TepMoKkoHBepcii CB, ane i
BIUIMBAa€ Ha sKIiCTh opraHiyHoi Macu Byruwis (OMB). OcCkiibkM 1€ TUTaHHS €
BIIKPUTHUM, JOCIIDKCHHIO IIMX 3MI1H MPUCBSYEHA Halla podoTa.

3pa3Kky COJIOHOTO Ta 3HECOJICHOro BYriuuig Oynu mnoApiOHeHi 10 ¢paxii
0 — 0,2 mm. EkcTpaxkirisi coseii 3 Byruuisi TpoBOIUIACS 32 ONTUMI30BaHUMH PaHIIIIe
nmapamerpamu [3]: uwacom (5 — 10 xBuiauH), Ttemneparyporo (20 °C) Ta
CIIBBITHOIIEHHSM TBepAoi ¢azu a0 piakoi (T:P = 1:3), 3 noganbmnm BUCYITyBaHHSIM
npoOu A0 nocTiiHOi Macu. OnepxaHi 3pa3Ku MiAJIaBaJId €JIEMEHTHOMY aHajizy 3a
CTaHIAPTHUMHU MeToaukamu. OTpUMaHi pe3ynbTaTd MIOJ0 EJIEMEHTHOTO CKIIaTy
(Ha cyxy 3He30JIeHy Macy, daf) 3paskiB HaBeseHI Ha puc. 1.

86,00 - - ] | | T 400
84,00 x 350 —>—Bmictcipkn (S) | |
—— Buict Byrneuto (C) | " n\ —O- Buict BogHio (H)
82,00 \ o —t— BMicT azory (N)
| 3,00 ———
80,00 5 T
P & o~ A [
78,00 //— 2,50
76,00 2,00
74,00 & |
1,50
72,00 [y
I e
70,00 100

Puc. 1 — Bmict makpoenemeHTiB y ckinani OMB B 3a51e:KHOCTI BiJl 9acy 3HECOJEHHS
Maewmo, mo npu 3HecosnenHi CB Bi10yBaeThcsl BTpaTa KUCHIO (3HM)KEHHS BMICTY

npubim3Ho Ha 2 — 3 %), MEHI CyTTe€BO BOJHIO (mpubiu3Ho Ha 1 %) Ta azory (Ha
~ 0,5 %). Brpara Bmicty cipku He mepeBuinye 0,25 %, mo OIU3bKO 10 MOXUOKH
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€KCIIEPUMEHTY, TaKOX 3MEHIIYEThCS 1 30JbHICTH Ha 0,5 — 2 %. B 1ol ke yac BMicT
BYTJICIIIO CYTTEBO 3poctae — 3 74 mo 80 %. OueBWAHO, MO OCHOBHI 3MIiHH
€JIEMEHTHOTO CKJIay BiAOYBalOThCA 3a MepIIl S XBUJIMH 3HECOJeHHs. BTpaTu kucHio,
a30Ty Ta BOJHIO MOXHAa MOSCHUTH €KCTParyBaHHs MpPU BOAHOMY 3HECOJIOBAHHI T.3.
(GyTbBOKUCIOT — BOJOPO3YMHHHUX OPraHO-MiHEpaJbHUX CIHONYK, NpPUTaMaHHHUX
BYTUJUTIO HU3BKOTO CTYINEHI0O MeTamop(i3Mmy. 3HUKEHHS BMICTY 3arajbHOi CIpKH
MOKe OyTH 3yMOBIIEHE HAsBHICTIO CyJb(aTiB y CKJIaJi BOJOPO3YMHHUX MIHEpaJiB
CB Ta iXx BHMIaJeHHSM IpU BOJHOMY ekcTparyBaHHi. CyTTe€BO, 10 B Pe3yJbTaTi
IILOTO TIPOIIECY 301TBIIYETHCS TEIIOTA 3TOPSIHHS BYTULIA. Po3paxyHOK 3a (hopmMyInoro
MenpeneeBa CBiTYUTH, IO IE€W TOKa3HUK TpU 3HECOJEHHI mociimkenoro CB
3MIHIOETBCS 3 27,3 1o 28,4 MIDK/KT.
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Changing the elemental composition of the organic mass
of salty coal during water extraction
A.l. Fateyev, N.l. Dunayevska, Ph.D. of Technical Sciences,
T.G. Shendrik, Doctor of Sciences (Chemistry)

The influence of water extraction on the elemental composition of the organic
mass of salty coal has been determined. The reduction of the main elements (oxygen,
nitrogen, hydrogen, sulfur) and ash content during by water extraction is established.

Keywords: salty coal, water extraction, organic mass, elemental composition.
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EHEPI'ETUYHE MAJIMBO 3 BIAXOAIB BUPOGHUIITB
A. IInmkina, M.C. YemepuHCbKHUIA
Hauionanvna memanypciiina akademia Ykpainu

B manwmii yac, coctepira€TbCs TEHASHITIS 10 BUUEPIaHHS TPAAUIIITHUX JHKEPeE
€Heprii, sSKi 0 TOro X 1 HETIOHOBIIOBAaHUMHU. Y 3B’S3Ky 3 IIUM, OCTaHHIM 4acow,
0COOJIMBO aKTyaJIbHO TMOCTAJ0 MHUTAHHSA MPO OTPUMAHHS €HEprii HeTpaaulliiHUMU
croco0aMu 3 TOHOBJIIOBAHMX 1 €KOJOTIYHO 4YUCTUX Jkepen. [lo Takux cmocoOiB
MOKHA BIJHECTH C€HEPril0 COHISI, T€OTepPMalIbHY €HEpPTriio, BITPSHY EHEprio,
Ol10IaJIMBoO 1 T. 1.

[Ile omHMM 4YMMalO Ba)KJIMBUM ITUTAHHSIM € IIOCTIMHE 301JBIICHHS BIJIXOIB
PI3HMX Tally3el HapOJHOIO TOCMOAApCTBa 1 JKUTTEMISUIBHOCTI JtonuHu. OHaK
HalyacTiIe BOHU MOKYTh BUKOPUCTOBYBATUCA B SIKOCTI €(DEKTUBHOTO Ta €KOJOTIYHO
YUCTOTO JIKEPEIIa EHEPrii, SIKUI JO3BOJIUTH 30€perTH KOPUCHI KOAJIMHU.

TakuM 4MHOM, 31 CKa3aHOTO BHIIIE, MOKHA 3pOOUTH BUCHOBOK MPO HEOOX1AHICTh
BIIPOBA/DKEHHSI 1 PO3BUTKY €HEPro- Ta pecypco30epirarounx TEXHOJIOrH B
HapOJIHOMY TOCIIOJApCTBi, a TaK CaMO IONIYKOM 1 PO3POOKOI0 albTepHATHUBHUX,
BIIHOBJTIOBIBHUX 1 €KOJIOTIYHO OE3MEUHUX JIKEPEN CHEPTIi.

JUist pOBeIeHHS TOCHIKEHb 1 JUIsl OTPUMAaHHA €HEPrii 3 B1IX0/11B BUPOOHHUIITB,
BUKOPUCTOBYBAJIM BIIXOAM BYTUIbHOI Ta XapyoBoi mpomucioBocTi. [l
JOCIIKEHHST OyJM B3STI BIIXOJIM BYTUIBHOI, NEPEBHOI, CLIBCHKOTOCIOMAPCHKOI Ta
XapyoBOi MPOMUCIIOBOCTI — TOPiXOBa IIKapaylyna, JYIIIUHHS COHSIIHHUKY, JepEeBHA
CTPY’KKa, KICTKH, BIIXOAU M’ SICHOI IIPOMHUCIOBOCTI, KypSTUUi TOCI 1 HEKOHIUITIMHE
Byruus. [linrorosneHi mpoou BUNpoOOBYBAIUCS HA TTOKA3HUKH M0 XapaKTEPU3YIOTh
SAKICTh TBEPJIOTO MaJIMBA: TEXHIYHUN aHaIi3 TBEPJIOTO MavBa (BMICT 30J1H, JETIOUUX
PEYOBHH, CIPKH 1 BOJIOTH), TETJIOTA 3rOopsiHHA (BUIA, HIDKYA).

[IpoBeneni AOCHIIKEHHS] TIOKa3ajdd MOXIJIMBICTh BUKOPUCTaHHS BIJIXO/IIB
BUPOOHMIITB, Y IKOCTI CHPOBUHHU, JIJI1 OTPUMAaHHSI CHEPTETUYHO TaTNBA.
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MATOMMH EJTEKTPUYHUN OMIP SIK IOKA3HUK
I'OTOBHOCTI KOKCY
LI.B. lllyasra’, B.B. Biagumupenko?
Ulepscasne nionpuemcmeo « Ykpaincokuii depacagnuil HayKo6o-00caionuil
gyeneximiynuil incmumym (YXIH)»
?Hayionanshuii mexuiunuii ynieepcumem «XapKiecoKuil
noIMexXHIYHU IHCIUmym)

Heo0xigH010 YMOBOIO 3a0€31eUeHHs] BUCOKOI SIKOCTI KOKCY € MOro TOTOBHICT,
M0 3a0e3MeUyeThCsl HAJIECKHUM TEXHOJOTIYHUM pPEKUMOM KOKCYBAaHHS Ta B
KIHIIEBOMY HiACYMKY BU3HAYAETHCS CTYIIEHEM BIIOPSAIKOBAHOCTI
MaKpOMOJIEKYJISIPHOI CTPYKTYpPH KOKCY y BUTIISAL TpadiTonofionux 6iokiB [1]. [pu
IIbOMY KOKC Ha0yBa€ BIIACTUBOCTEH HAIlIBIPOBITHUKA.

Byruuia € nienektpukoM [2] yepe3 HasABHICTh B OIYHMX JIAHIIOrax MHoro
MaKpOMOJIEKYJIM BEJIMKOI KIJIbKOCTI G-3B’S13KIB, YTBOPEHUX BYIJIELIEM Yy CTaHl
spi-ribpumizamii, sAKki XapaKTEpU3YIOTHCSA 3HAYHOIO INMPHHOK  3a00pPOHEHOT
eHepreTuyHoi 30Hu (10 6 €B) 1 ToMy eNeKTpOHU KX 3B’ SI3KIB MPAKTUYHO HE MOXKYTh
NOTPANUTH 10 30HU IPOBITHOCTI 1 CTATU HOCISIMHU €JIEKTPUYHOTO CTPYMY.

[Ipy KOKCyBaHHI BHACHIZOK IIIMOOKOTO KPEKIHIY MaKpOMOJIEKYJIN MPaKTHYHO
Mo30aBISAIOTHCS  OIYHMX JIAHIIOTIB 1 TIEpeBakHa YacTHMHA BYTJCII0O B KOKC
3HAaXOJUTHCS Y BUIVIAJI KOHACHCOBAaHUX IMOJIIAPOMATUYHUX CTPYKTYyp. [ms Takux
CTPYKTYp XapaKTepHa SP-TiOpuau3allis eIeKTPOHHUX OOOJIOHOK BYIJICIIEBUX aTOMIB.
[Tpu 1bOMy MOJOBHHA BaJICHTHUX E€JIEKTPOHIB OEPYTh y4acTh y CTBOPEHHI 7-3B’SI3KIB,
CJIEKTPOHHI XMapH SIKUX OPIEHTOBaHI 3a TUIONIMHAMM, MEPICHIUKYIIPHUMUIIAPAM
KOHJCHCOBAaHUX BYTJCIEBUX CTPYKTyp. Lli eJIeKTpoHM MarTh 3HAYHO MEHIITY
HIMPHUHY 3a00pOHEHOT 30HH, 10 HE nepeBulnye 2 eB, ToMy BOHM MOPIBHSIHO CIa0KO
MOB’s3aHi 3 AJIpaMu aTOMIB 1 MOXYTb JIOCUTh JIETKO MEPEXOJAUTH B 30HY MPOBITHOCTI,
CTAI04M TAaKUM YHHOM HOCISIMH €JIEKTPUYHOTO CTPYMY.

31 30UIBIIEHHSIM TOTOBHOCTI KUIBKICTh €JEKTPOHIB, 3JaTHUX CTaBaTH HOCIAMH
CTpyMYy, 30UIBIIYETHCS, 1 €MEKTPUYHUN OIMIp KOKCY 3MEHIIYEThCs [3] OHOYACHO 3
MOJIIMIIIEHHSIM KOMIUIEKCY MOTO CHOKMBAIbKUX BiacTUBOCTE. ToMy BU3HaUeHMIT 3a
CTaHAAPTHUX YMOB [4] TIUTOMUN  ENEKTPUYHUN oOmip € 00 EKTUBHOIO
XapaKTEPUCTUKOIO TOTOBHOCTI KOKCY.
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CEKLA 11
HA®TONEPEPOBKA I HA®TOXIMISI, XIMOTOJIOTISI
MAJBbHO-MACTUJIbHUX MATEPIAJIIB

YK 665.6(567)
MOPIBHAHHSA ®I3UKO-XIMIYHUX BJACTUBOCTENU HA®T
POJOBHII] HITEPIi TA YKPATHA
0.0. Baodarynne!, C.B. Boiiuenxo?, IL.I. Toninbauubknii’, B.B. Pomangyk?
'Hayionanvnuii agiayiitnuii ynieepcumem
2Hayionansnuil ynisepcumem «/Ivgiecoka nonimexuixkay

lIposedeno Oocnidxcenus hizuKo-XiMIYHUX NOKA3HUKIG HI2epiliCbKUX Hagm, ix
Ppaxkyiunoi po320HKU, BCMAHOBNEHO HNOMEHYIUHUL 6UXi0 C8IMAUX @paryil,
00€piHcaHi Oaui NOPIGHIOIOMBCA 3 (DIBUKO-XIMIYHUMU XAPAKMEPUCMUKAMU HApm
CXIOHO- ma  3axXiOHOYKpaiHcbKux pooosuwy. OO2pYHMOBYEMbCA  MONCIUBICID
nepepobku nicepiticokux nagpm na AT « Ykpmamnagpmay.

Knwuoegi cnosa: nagpmu Hicepii, nagpmonepepobka, Gizuxko-ximiuni noKazHuKu
Hagm.

Hirepist — oquH 3 HalBaXKJIMBIIIKMX B CBITI BUPOOHHUKIB JIETKOI, HU3bKOCIPYUCTOT
cupoi HapTu. B nmanwmii yac BumoOytok HadTu B Hirepii 3HaxonuTbcs Ha piBHI
1,9 mnn OapemiB Ha 100y. Merta poOOTH: BCTAaHOBUTH MOXJIHMBICTH MEPEPOOKU
Hirepiicbkux HadT Ha HadTONMEepepOOHUX MIANMPUEMCTBAX YKpaiHU MUISIXOM
MOPIBHSAHHA (DI3MKO-XIMIYHUX TOKA3HUKIB HA(pT poaoBUIll YKpaiHU 3 HadTamu
Hirepii. IlopiBHioBanu HadTu ToBapHuMX copriB Brent Dated ta Bonny Light
(Hirepis 1 Ta Hirepis 2 Bianosiguo). Ix nopisHroBany 3 HagTaMu cXiTHOYKpaTHCHKMX
Ta 3aX1JHOYKPATHCHKUX POAOBHILL, SIK1 MepepoOIIsitoThCs Ha YKpaincbkux HIT3.

B pesynbrari gochiakeHb BCTaHOBIEHO, o Hadra Hirepis 1 nerka
(p1s® < 0,828), madra Hirepis 2 memo Baxkua pis> = 0,844, HadTH MicTATH Majo
cipku (0,37 1 0,18 % BianosinHo). Y HadTax ykpaiHcbkux poposuil cipku 0,87 Ta
0,43 % wmac. BianoBigHo. BMmict Bogu B HadTtax Hirepii cranoButs 0,3 % aist HapTH
Hirepis Ta BigcytHiii y Hadti Hirepis 1. Ile Tum camum mnosermye ii
TPAHCIIOPTYBAHHS 1 MIATOTOBKY J0 NepepoOku. TeMrepaTypa 3acTUTaHHSI CTAHOBUTD
-18 Tta 0 °C BimnmoBiguo mna Hirepis 1 ta Hirepis 2. Buxogsum 3 ojepskaHux
pe3ynbTaTiB atMoc(epHOi PO3rOHKH, MOXKHA CTBEPKyBaTH, 1o HadTa 1 pomoBuIl
Hirepii € nerkoto, 3 mouarkom kuminuag 50 °C, madra Hirepis 2 Bakua 3 moyaTKOM
kumiaasg 58 °C, npu npomy 10 180 °C nadra Hirepis 2 Bukumnae 19,5 %, a madta
Hirepis 1 — 37 %. 3a muMu JaHUMU MOKHa CYJIWTH TPO TMOTEHIIWHUA BMICT
O0eH3nHOBUX (pakiiii B HadTax. BoHM mpakTUYHO 301ratoThCs 3 TEMIEPATYPOIO
MoYaTKy KUMIHHA HadT 3aX1THUX 1 CXITHUX POJOBHIN YKpaiHU (MOTEHIIMHUN BMICT
O0eH3nHOBUX (hpakiliil B ykpaiHCbkux HadTax 29,5 1 22 % BianoBiaHo). [loreHuiitnmii
BMICT Jau3enbHOl Ppakuii B HadTi Hirepis 1 cranoButs =~ 35%, B Hadti Hirepisa 2
~ 37,8%. B HadTax cxXiiHO- Ta 3aXiJHOYKPAiHCHKUX POJIOBHUI] MOTEHUIAHUNA BMICT
nu3enbHOoi dpakiii craHoBuTh 29,5 1 32,5 % wmac. Buxing ¢paxiiii peakTUBHOTO
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nanuBa 3 HadT Hirepis 1 Tta Hirepis 2 cranoButh 24,5 ta 17,0 % BiAMOBIIHO, IO
CYTTEBO O1IbIII€ HIXK B CyMillIax ykpaiHChbKUX HadT. Buxig mmpokoi onuBHOT (pakxiii
360 — 540 °C nns wmirepidicekux HadT ctaHoBUTH 23,6 — 294 %, cximHO- Ta
3axigTHOYKpaiHChKuX HAhT — 24,5 — 31,2 % BiaAmoBimHO.

[Ipu BUBUYEHHI MeTaJiB BCTAHOBJICHO, IO KiJIBKICTh BaHAAIIO B JOCIITKYBaHUX
Ha¢ptu Hirepis 1 cranosuts 0,24 ppm, Hirepist 2 — 1,28 ppm, B 3axiTHOyKpaiHCBHKOT
Ha¢pTtu oro 1,91 ppm, a B cxigHoykpaiHchkoi maibke 11 ppm. Hikemo B HadTax
Hirepis 1 1 Hirepis 2 ctanoButs 0,18 1 3,18 ppm BiAnmOBIIHO, B CX1IHO-YKpaiHCHKIN
Ha(Ti KUIBKICTh IIBOTO MeTaldy cTaHOBUTH 10,99 ppm, B 3aXigHOYKpAIHCHKINA — B TPU
pasu MeHme — 3,67 ppm. HaitGinbpima KiIbKICTh 3ajiza 3HAXOJIUThCS B HadTi
CX1THOYKpaiHChKUX pojoBull (41,35 ppm), MOPiBHSIHO HEBEIWKA MOr0 KIJIBKICTH B
iHmux HadTax (2,96, 1,3 14,6 ppm). JIy’)kHO3eMeIbHI METaJIU MICTITHCA B HaTax B
HE3HAYHUX KUIBKOCTSIX.

Ha ocHoB1 ¢pakuiifHOro CKiIaay, BMICTY CIPKOBUX CIOJYK Ta CIpYaHOKHUCIUX
CMOJI, TeMIepaTypyu 3acTUTaHHS, B SI3KOCTI, BMICTY BaXKUX METaliB MOXHA
CTBEp/KyBaTu, II0 Hirepiiiceki Haptu Brent Dated Tta Bonny Light moxhna
nepepobsiatu Ha [TAT «YkprarHadTa» 063 BHECEHHS 3MIH B TEXHOJIOTIYHI CXEMU Ta
notoku. [lpy 1mpomMy MoOKHA OJEpKyBaTW TOBapHI OEH3MHM, PEAKTHUBHI MAJIMBA,
IW3eIbHI TauBa, 6a30B1 MOTOpPHI oJuBH, OiTymu [1 — 3].
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Comparing Physico-Chemical Properties of the Oil Fields
of Nigeria and Ukraine
Olufemi Babatunde, S.V. Boichenko, Doctor of Engineering (National Aviation
University) , P.I. Topilnytskyy, Ph.D. in technicalscience, V.V. Romanchuk, Ph.D. in
technicalscience (Lviv Polytechnic National University)
Physico-chemical properties of Nigerian oils, namely their fractional
composition, potential yield of light fractions were investigated and compared with
physico-chemical characteristics of Ukrainian crude oils. The possibility of Nigerian
oils processing at JSC “Ukrtatnafta” was grounded.
Keywords: Nigeria oil, oil refining, physical and chemical properties of olil.
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YK 66.02+662.6/.9
BU3HAYEHHSI TOBAPHUX IKOCTEM 'A30BUX KOHJIEHCATIB
O.B. borosiBnencbka, A.A. KyJie0sikin
Hauionanvnuii mexniunuil ynisepcumem «XapKieCbKuil
nONIMexXHIYHU IHCIUMYym)

Jocniooceno ¢hizuxo-ximiyni xapaxmepucmuxku ma @pakyiiHuil cKiao 2a308ux
KOHOeHcamié pIi3HUX pooosuly. 3a OMPUMAHUMU De3YIbMmaAmamu  Npo8eoeHO
Munizayiro ma oyiHKy mo8apHux GlACMU80Ccmell KOHOeHCamis.

Knwuosi cnoea: cazosuti xonoewcam, Qi3uKko-XiMiuHi Xapakxmepucmuxu,
@dpaxyitinuti ckiad;, MOMOPHI NAIUBA.

['a30Bi KOHJEHCAaTH € CYTTEBUM PECYpPCOM BYIJIEBOJHEBOI CHpPOBUHHU. B
3QJIEKHOCTI BIJ Miclsl BUAOOYTKY Ta30BOTO KOHJIEHCATy 3aJieKUTh ACOPTUMEHT
OJIep)KYBaHUX MPOAYKTIB 3 TMEBHUMHU BIACTHUBOCTSIMH. [IpoBeAeHO MOCHIIKEHHS
(13UKO-XIMIYHMX XAPAKTEPUCTUK Ta (PPAKLIMHOrO CKIAaay TPhOX 3pa3KiB Ta30BHX
KOH/IEHCATIB PI3HUX pojoBuU] (Tadxd. 1).

Tabmuns 1
Di3UK0-XIMI4HI XapaKTEPUCTHKHU Ta30BUX KOHJICHCATIB

IToka3zHuku Nel Ne2 Ne3
I'yctuna, 20 °C, Kr/M° 758,0 740,6 767,5
B’si3kicTh KiHemMatHyHa, Mm2/c, 20 °C 1,21 0,88 1,59
Bwmict: Bogu, %; BIJICYTHS BIJICYTHS BiJICYTHS
MeXaHIYHUX JOMIIIOK, %o, BIJICYTHI BIJICYTHI BIJICYTHI
XJIOPHCTUX COJICH, Mr/ame: 62,69 104,16 88,99
CIpKH, MI/KT 90 32 58
Bwmict: Mac. % acdanbTeHiB BIJICYTHI BIJICYTHI BIJICYTHI
CIUPTO-O0EH30IbHUX CMOJ 3,25 0,11 0,11
napadiny 1,88 1,13 2,38

3a pganuMu (GpakIiMHOTO CKIIaMy HaWOUThIIUN BuXiag OEH3MHOBOI (pakiiii
(inrepsan kuninas 30 — 200 °C) 98 % 1a 87 % oTpumaHo y 3pazkax KoHjaeHcaty Ne 2
ta Ne 3 BignmoBiaHo. 3pa3ok Ne 1 cknagaetses 3 70 % jerkoi 6eH3uHOBOI (ppakiii Ta
30 % BHCOKOKHMIUISIYMX KOMIIOHEHTIB. Bcl 3pa3ku € MaJloCipuuCTUMHM, OJJTHAK MICTATh
Bia 1,13 o 2,38 % napadiny.

3a oTpUMaHUMU pe3yJbTaTaMu JOCJII)KEHHS BU3HAYEHO HaIPSMKHU MEepepoOKU
KOHJIecaTiB 3a MNaJIUMBHUMHM HampsiMkamu: Ne 2 ta No 3 — KOMIOHEHTH
aBTOMOOIJTLHOTO OCH3MHY Ta JAu3eNibHE MajbHe, Ne 1 KOMIIOHEHTH aBTOMOOUIBHOTO
OCH3MHY Ta Au3eIbHE NaTbHE Ta KEPOCHHOBY (Dpakilito, sika Moke OyTH BUKOPHCTaHA
JUTSL OTPUMAHHS JU3ETHLHOTO TMaTbHOTO.

Bioaiorpagiynmnii cnucok
1. Jlesunte, M.E. I'mybokas mepepaborka Hedtn / M.E. JleBunrep,
C.A. AxmertoB. — M.: Xumus, 1992. — 224 c.
2. Hacubymnmuna A.M. Co3nanne THOKOW TEXHOJOTMYECKOM  CXEMbI
nepepaboTku razoBoro konaeHcara / AWM. Hacubymnmumna, A.C. Illysanos,
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X.0. Xapmamnugu. — Kazanp: BectHuk Ka3zaHCKOro  TE€XHOJOTMYECKOTO
yHuBepcurerta, 2011. — 89 c.

Gas condensates commodity quality determination
E.V. Bogoyavlenskaya PhD in technical sciences, A.A. Kulebyakin student
(NTU «KhPI»)

The gas condensates physicochemical characteristics and fractional
composition of various deposits are investigated. Based on the results the
condensates typing and evaluation of product properties has been carried out.

Keywords: gas condensate; physical and chemical characteristics; fractional
composition; motor fuels.
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YK 665.765: 621.89.017
TEMIEPATYPHHUI KOE®IIIEHT E@EKTUBHOI B’SI3KOCTI
PEHUKJIIHI'OBUX IIJIACTUYHUX MACTHJI
A.Bb. I'puropos
Hauionanvnuii mexniunuil ynisepcumem «XapKiecbKuil
nONAIMeXHIYHU THCIUMYm)

Busnaueno memnepamypruii xoeghiyicnHm 6’A3K0Cmi NAACMUYHUX MACTUL,
OMPUMAHUX HA 0a3i GIONPAYLOBAHUX 3MAULYBATLHUX ONUE PI3ZHO20 (YHKYIOHATLHO20
npusHauenHs. Pesynomamu 00CHiodiceHb NOKA3AMU, Wo Y Oianda3oHi memnepamyp
gio 0 °C 0o 40 °C, Haiuninwi 8 ’A3KiCMHO-MEMNEPaAmypHi  61ACmMuU8oCcmi
cnocmepiearomocs y macmuia Ha o6azi onusu HLP-46, naiiecipwi — y macmuna na 6asi
onusu SAE8SW-90 GL-5.

Knwuosi cnosea: niacmuune macmuno, 6azoea oausa, 8i0Xoou, epexmusHa
8 's3KiCmb, memnepamypa.

OparM 3 TEpCHNeKTUBHUX HAMpsSMKIB PO3BUTKY VY Taly3l OTpUMaHHS
3MalllyBaJbHUX MaTepialliB, 30KpeMa IUIACTUYHUX MAaCTWI, € PO3MIMPEHHS
CUPOBHHHOI 0a3u TEXHOJOTIYHOTO MPOLECY 3a PaXyHOK BHUKOPHCTAHHS BTOPHHHOI
CUPOBHHHM, TOOTO ii PEUMKIIHTY, IO SKOi BIJHOCATHCA pI3HI BUAM BIIXOIB.
BuxopucTtoByroun BianpaiboBaHi MOTOPHI OJMBH SIK JIHUCIEPCIMHE CEpEeIOBUILE, SKE
3arymryBajocsi MOAPIOHEHHMMH TMOJIMEPHUMH Biaxoaamu, y poboti [1] Oyno
OTPUMAaHO IJIACTUYHI MacTHJIA, 5Kl 3a ACSIKUMHU CBOIMHU XapaKTEpUCTUKAMU, 30KpeMa
TeMIIEpaTypor0 KarulemaaiHHs Ta TeHeTpaliero, Oy moaioHi 1o Mactmima EXXON
Estan 1,2 ado SHELL Ossagl V (00). OxHak aiasi BH3HAUCHHS TEMIIEPATypHOTO
IHTepBally eKCIUTyaTalii OTPUMAaHOro IUIACTUYHOTO MacTuiia, y SKOMY BOHO
3a0e3neuye TiApOAMHAMIYHUN PEXUM TEPTS Y BY3Jll, HEOOX1THO BUSHAUYUTH 3MIHEHHS
3Ha4YEeHHS 1X e(PEKTUBHOI B SI3KOCTI B 3aJICKHOCTI BiJl TeMIiepatypu. BBaxkaeTbcs, 110
IUTSL ONITUMAJIBHOTO PEXXUMY €KCIUTyaTalli pi3HUX BY3JIB arperaTiB HEOOXIJHO, 11100
e(eKTUBHA B’SA3KICTh IUIACTUYHUX MACTWJ, Kl Yy HHUX 3aCTOCOBYIOTHCS, IJIABHO
3MIHIOBaJIacd B 3aJIEKHOCTI BIJI TEMIIEpAaTypud TaK, 00 MACTUIO HE BHKJIMKAJO
3HAYHI BTPaTH €Heprii NpH MIJBUILIEHHI HOro B’SA3KOCTI IPHU 3HUKEHHI TeMIepaTypu
Ta 30epirajio CBO1 3MallfOBAJIHI BIACTUBOCTI IIPU BUCOKUX TEMIIEpaTypax.

Ha nmpaktumi st OIIHKM B SI3KICTHO-TEMIEPATYpHUX  BIACTHUBOCTEM
IUIACTUYHOTO MacTWjia y MEeBHOMY Jiana3oHl TeMIepaTyp MO>XKHAa BUKOPHUCTOBYBATU
temriepaTypHuii koedirieHT B’s3k0cTi (TKB), sxuit MokHa BU3HAUNUTH 32 (HOPMYIIO0
HACTYIHOTO BUTIISILY [2]:

TKB,_, =%, 1)
T]cp

J€ MyiMe N - €PEKTHBHA B’SA3KICTh IIJIACTHYHOIO MAacTWJIA Ha II0YaTKy, B

cepeanHi Ta KiHIl 00paHOro TEMITEPATyPHOTO Jiana3oHy JOCHIIKEHb BIIMOBIIHO.

BBaxkaerncs, mo uymm Hmkua BenwmunHa TKB y posrisHyTOoMy [iama3oHi
TeMIepaTtyp, THUM JIOII Yy MacTuja B S3KICTHO-TEMIIEPATypHI BIACTHUBOCTI.
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3BakarouM Ha 11e, BusHauuMo BesimunHU TKB (nuB. Ta6ma. 1) y mianazoni Big 0 °C no
40 °C ans maacTHYHUX MACTHII, OTPUMaHUX Ha 0a3l BIANPAIbOBAHHUX TiAPaBIIYHOI
omuBu HLP-46, motopuoi omuBu SAE15W-40 API SL/CI-4 ta TpancMiciiiHOT onuBH
SAE85W-90 GL-5.

Taomuns 1
TemnepaTypHuii KoedillieHT B A3KOCT1 TOCIIPKYBAHUX IJIACTUYHUX MAaCTUII

No HaiimenyBanus Mapka 6a30B0i OJTUBU
wn HOKa3HIK HLP-46 SAELW AR | saEssW-90 GL-5
1 TKBoso 2,144118 2613971 3,918182

OTxe, y PpO3NIAHYTOMY Jiama3oHi TeMIepaTyp Halmmii B’ sS3KICTHO-
TEeMIIepaTypHI BIACTUBOCTI CIIOCTEPITalOThCSA Y MacTUiIa, OTPUMAHOTO Ha 0a3i OJMBU
HLP-46, naiiripun y mactuia Ha 6a3i omuBu SAE85W-90 GL-5, a macTmiio Ha 6asi
omuBu SAE15W-40 APl SL/CI-4 o Benmuuni TKB 3aiimae npomikHe 3HAYSHHS MK
HUMU.

Bioaiorpagiynuii cnucok
1. Andrey B. Grigorov. The prospects of obtaining plastic greases from
secondary hydrocarbon raw material / Andrey B. Grigorov, Oleg I. Zelenskii, Alexey
V. Sytnik // Petroleum & Coal journal, Volume 60, 2018, Issue 5. — pp. 879 — 883.
2. OmuHoB E.A. CripaBOYHMK 1O MPUMEHEHHUIO U HOPMaM pacxojla CMa30YHbIX
matepuanoB / E.A. OmunoB. U3n. 4-¢, nep. u gomn. Kuura 1. M.: Xumus. — 1977,
— 384 c.

Temperature coefficient of effective viscosity of recycling plastic greases
A.B. Grigorov, candidate of technical sciences, associate professor,
(NTU "KhPI")

The temperature coefficient of viscosity of plastic greases obtained on the basis
of spent lubricating oils of various functional purposes is determined. The results of
studies have shown that in the temperature range from 0 ° C to 40 ° C, the best
viscosity-temperature properties are observed in lubricants based on HLP-46 oils,
the worst ones in lubricants based on SAE85W-90 GL-5 oils.

Keywords: plastic lubricant, base oil, waste, effective viscosity, temperature.
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VYK 622.276
OCOBJIMBOCTI BUBHAUYEHHS PEOJIOTTYHUX BJIACTUBOCTEHN
HA®THU TA HA®TONPOAYKTIB METOJIOM
POTAIIUMHOI BICKO3UMETPII
J.B. leminos?, JI.B. Cacnko?
'Hayionanvnuit mexniunuii ynieepcumem «XapkiecoKkuii noiimexuiunuii
iHCmumym»
2XapxiecvKuil HayionanvbHuil ynisepcumem 6y0ieHuUYmMeEa ma apximexmypu

lIpedocmasneno pezynromamu exkcnepumenmieé N0 BU3HAYEHHIO 0cobauU8ocmel
PpeonociyHux — eracmueocmell Hagmu ma HAGMoOnpooykmie 3a  00NOMO20I0
pomayitinoeo sickozumempa. Hasedeno memoouku uU3HAYEHHs 8'SI3KO-NPYIHCHUX |
mukcomponHux eiracmugocmeti. Ompumani pe3yibmamu peoio2iyHUx 61Acmueocmell
Hagmu ma Hapmonpooykmie mMemooom pOomayitiHoi eicko3umempii ceiouams npo
me, wo Hagma A611€ cob00 CKIAOHY Peosociuny CUCmeEMY, WO MAE MUKCOMPONHI
ma 8 sI3K0-NPYAHCHI 81aCMUBOCHI.

Knwuogi cnosa: nagpma, 6 ’sa3kicmos, mukcomponis, pomayitiHuii 8iCKO3UMemp.

JIns BUCOKOB’si3k01 HahTH Ta HA(TOMPOAYKTIB BIJICYTHSI MPOMOPIINHHICTh MIX
HaIPYTrolo 3CyBY Ta €(PEKTUBHUM I'paJlEHTOM HANpyTH Ha 3pi3. B sa3kicTh OutbLIE HE
€ KOHCTaHTOIO MPOMOPIIMHOCTI, a cama € (YHKIIEIO HANpPyrd 3CYBY BITHOCHO
rpajiieHTa Hamnpyrd Ha 3pi3. Tomy Taka HadTa HaJEXKITh O «HEHBIOTOHIBCHKHX
piauH» 4depe3 il IJIMHHICTB, IO BIAPI3HIEThCA Bi HbIOTOHIBCHKOTO 3aKoHy. Jlis
OMKCY BJIACTUBOCTEH HEHBIOTOHIBCHKUX DPIAMH 3aCTOCOBYIOTH MOHATTS €(PEKTHBHOI
B’s13KOCTI. EhekTBHA B SI3KICTH € JIesKa yMOBHA XapaKTEPUCTHUKA, KA BU3HAYAETHCS
K BIJHOIIEHHS HAINpyrd 3CYBY JI0 IIBUAKOCTI 3cyBy. lleit mapamerp mupoko
BUKOPHUCTOBYETHCS B peonorn 1 JTO3BOJISIE PO3TIIAATH HEHBIOTOHIBCHKI PIIUHU SIK
CUCTEMH 31 3MIHHOIO B’SI3KICTIO, IO 3aJISKUTh BiJl IIBUIAKOCTI (Hampyru) 3cyBy. Taka
3QJIEKHICTh B’A3KOCTI BIJ IIBUAKOCTI 3CYyBY HOCHUTh Ha3By — aHOMalisl B’SI3KOCTI
[1-3].

PinvHu, nns sSsKuX mpH MOCTIMHIN IBHUIKOCTI 3CYBY Halpyra 3CyBy 1 eeKTUBHA
B’SI3KICTh 3MEHIIYIOTHCS MPOTITOM Yacy, 110 MOB’S3aHO 3 MMOCTYNOBUM PYHHYBaHHSAM
MPOCTOPOBOI  CTPYKTYPH, Ha3MBAIOTh  TUKCOTPOMHUMH. T100TO, B’S3KICTh
3MEHIIYETHCS 3aJICKHO BiJI TPUBAJIOCTI il HAMpPyrW Ha 3pi3, a MICHIsS BIAMOBIAHOTO
qacy 3aCIOKOEHHS (Hampyra Ha 3pi3 gopiBHIOE () BIIHOBIIOETHCS B’ SI3KICTh, IO OyJia
710 3pi3y.

Jlnst BcTaHOBJIGHHS TOTO (hakTy, MO 3pa3ku HadhTu Ta HADTOMPOAYKTIB, SIKi
JOCIIKYBJIUCh, MAlOTh TUKCOTPOIHI BJIACTHUBOCTI, PEOJIOTIYHI KpWBI Tedii Oynu
BUMIpSIHI TIPU TMPSMOMY 1 3BOPOTHOMY XOJi, TOOTO TO HApPOCTAHHIO 1 TAJIHHIO
Hafpyru 3CYBY BIJIMOBIAHO, HE3AJIEKHO BIJI TOro, YW BiAOyBaJocs TiJ MAI€rO
HaBAHTAXKEHHS 000pPOTHI 800 HEOOOPOTHI 3MIHU B CUCTEMI.

B pesynbTaTi mpoBeNeHUMX MOCHIKEHb OyJiM OTpUMaHiI XapakTepHl NeTi
rictepe3ucy. Toil ¢akrt, 1o JiHIs OPSIMOro XOAY HE MOBTOPIOE JIIHIKO 3BOPOTHOIO
X0y, MIATBEPIXKY€E YTBOPEHHS B HadTi THUKCOTpONHOI CTpykTypu. Ilnoma nermi
ricrepesucy, yKJIageHa B MeXaxX €IWHOTO IHWKIYy BHMIpIOBaHb, XapaKTEpPHU3yeE
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BEJIMUYMHY MEXaHIYHOI €Heprii THUKCOTPOIHUX 3B’S3KIB, BIJHECEHY J0 OJWHHII
00’emy HapTH.

Y mpakTHuHIA peoMeTpii TMpeACTaBICHI XapaKTEPUCTUKH IUIMHHOCTI Yy
O1IBIIIOCTI BHMAAKIB 3yCTPIUAOThCA HE caMmi 1o co0l, a B KOMOIHOBaHOMY BHUTIIsAmi. B
TaKOMY BHUITQJIKy JOCIIIKEHHS 3pa3KiB HapTH Ta Ha(PTOMPOMYKTIB 3AIHCHIOETHCS
IIUISIXOM 3aIHACY T1CTePE3UCHOI KPUBOI TUIMHHOCTI.

OTpumMaHi pe3ynbTaTH B’S3KICHUX BIIACTUBOCTEM HaTH Ta HaPTONMPOAYKTIB
METOZIOM POTAIiifHOT BICKO3UMETpIi CBIAYAaTh Ipo Te, Mo HadTa sBISE COOOIO
CKJIaJHY PCOJIOTIYHY CUCTEMY, III0 Ma€ TUKCOTPOIHI Ta B’ I3KO-TIPY’KHI BIIACTUBOCTI.

Bioaiorpagiunmii cnucok
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Features of determination of rheological properties of oil and petroleum
products method of rotational viscometry
D.V. Demidov, assistant, National Technical University «Kharkov Polytechnic
Institute», L.V. Saienko, PhD in technical sciences, Kharkiv National University of
Civil Engineering and Architecture
The results of experiments on the determination of the peculiarities of the
rheological properties of oil and petroleum products by means of a rotary viscometer
are presented. The methods of determination of viscoelastic and thixotropic
properties are given. The obtained results show that oil is a complex reological
system with thixotropic and visco-elastic properties.
Keywords: oil, viscosity, thixotropy, rotary viscometer.
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YK 665.775.4
3ACTOCYBAHHSA ®EHOJIO-KPE30JIO-®OPMAJIBAEITJHOI CMOJIU B
SAKOCTI AJIT'E3IMHOI JOBABKH JIO AC®AJIBTOBETOHIB
10.41. lemuyk, B.M. I'ynbka, C.B. IInur’es, 10.B. Cinyn
Hauionanvnuii ynieepcumem «JIvgiecoka nonimexnika»

Tlopisnano ¢hizuxo-mexarniuni eracmusocmi acghaibmobemonis, ompumMaHux 3
BUKOPUCTNAHHAM OKUCHEHO20 | MOOUPDIKOBAH020 (heHOI0-Kpe3010-(hopmMaibOe2iOHOo0
cmonoro bimymis. Tlokazano nepesacu 3acmocy8anHs MOOUPIKOBAHO20 OImMyMy HAO
OKUCHEHUM.

Knwuogi cnosa: moougixkosani oimymu, aoeesiiini dobaska, acpaibmodbemoHu.

CoporosiHi TpaauiiiHi acalbTOOETOHU HE CIPOMOXKHI 3a0€3MeUYUTH B yMOBAaX
IHTEHCUBHOT'O PYXy aBTOTPAHCHOPTY HEOOXiJHI (PI3UKO-MEXaHIuHI BJIACTUBOCTI
JIOPOXHIX MOKPUTTIB Ta iX JIOBFOBIUHICTh. BITyMH MarOTh MOTAaHY 3YEILIIOBAHICTh
(aaresito) 3 OLIBIIICTIO KaM’sTHUX MaTepiajiB, 1110 BUKOPUCTOBYIOTHCS B IOPOKHBOMY
OymiBauiTBl. Lle € mMpUYMHOIO PI3KOTO MaiHHA BOJOCTIMKOCTI ac¢albTOOCTOHY,
YTBOPCHHSI Ha TMOKPUTTSAX TOMIKOKEHb. TOMY I IOKpAIICHHS 3YEILTIOBAHOCTI
O0iTyMy 3 KaM’SSHUMHM MareplajlaMd Ta MiJABUIIEHHS BOJOCTIMKOCTI JIOPOKHIX
MTOKPUTTIB y B sKy4e BBOAATH aAre3iiiHi J0OaBKH.

[Tonepenni pocmipkenHs [1] mokazamu, MmO goAaBaHHS (PEHOJIO-KPE30JI0-
dbopmanprerigHoi cmonu (PIKC-®) 1o HaPTOBUX MOPOXKHIX OITYMIB CYTTEBO
30UTbIITyEe Takl TOKA3HUKH, SK aJre3i0 JI0 TMOBEpXHI Ckia Ta ImiebeHro. Takox
3a0e3nedye MOBHUM, HE3BOPOTHHM Ta BOJOCTIHKHI 3B’ 30K M1k OITYMHHM B’ SIKYYUM
Ta KaMm’SITHUM MaTepiajioM.

Tomy Meroro nmaHoi poOOTH OyJi0 BCTAaHOBJICHHS BIUIUBY MOAM(IKOBAHOTO
O1KC-® Oitymy Ha Pi3UKO-MEXaHIYHI MOKA3HUKU ac(hanbTOOETOHY.

OpneprxaHoro cMoJor0 MoaAM(iKyBanu okucHeHnit HagToBuit 6i1TymMm BHJI 60/90 y
kinpkocti 1,0 % Big macu Oitymy 3a temmepatypu 190 °C. [lami 3a A0MOMOroro
IPaHyJIOMETPUYHUX KPUBHUX IIIJIBHUX HEMEpPEepUBYACTHX cyMiled Oyno miaidpaHo
3epHOBUN  ckeneT  acganbToOeToHHOI  cywmimi.  Ac(anbTOOETOHHY  CyMIll
MPOCKTYBAIM BHUXOJSIYM 3 HACTYMHUX XapaKTEPHUCTHK: acaabTOOCTOH TapsSuHid
Op1OHO3EPHUCTUI IIUIBHUH 13 3AJIMIIKOBOIO MOPUCTICTIO BiA 2 % 110 5 %, 3 KUIBKICTIO
3epeH Outbie HDK 5 MM — 45-55 % Ta MakcuMaiabHUM po3MipoM 3epeH 10 20 M.
®di3uK0-MeXaHIuH1 BIACTUBOCTI BUTOTOBIIEHUX ac(aibTOOETOHIB HAaBeIeHO Yy TaoI. 1.

Tabmuns 1
di3uKo0-MeXaHIYH1 BIacTUBOCTI achanpToOeToHiB 3 BukopuctanHsiMm bH/I 60/90 ta
BHJ 60/90 + ®iKC-®

I'panuri MiHOCTI IIpU Koediuient
3pa3ku Cepenns B DAHHII MII P JIOBFOTPUBAJION
. OJIOHACHUYECHHS, cTucky, Mlla i .
acanbTOOETOHIB| TYCTHMHA, | , 5 BOJIOCTIMKOCTI
Ha OiTymax r/em® /0 32 06’ emom . | .
3220 °C | 3a50°C |micas 15 xi0| micasa 30 10
BH]JI 60/90 2,36 1,0 3,8 15 0,95 0,97
BHJI 60/90 +
DIKC- 2,35 0,5 4.8 1,6 0,97 0,98
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Ha ocHoBi ganux Ta6bn. 1 MoxkHa ctBepmxyBaTu, 10 BBeneHHS DiIKC-O B
kimpkocTi 1 % mac. 10 GiTyMy 3HMXKY€ TMOKa3HHK BOJOHACHMYEHHS B JIBa pa3H Ta
30UTBIITye KOEQIIIEHT TOBTOTPUBAIIOT BOJOCTIMKOCTI acdambroberony micas 15 Ta
30 mi6. Oxkpim 1woro, achanproderony 3 PiKC-O xapakTepHi BUI NOKa3HUKU
rpaHuii MiHocTi npu cTucky 3a Temneparypu 20 °C ta 50 °C, ockinbku aaresiiiHa
3MaTHICTh OITyMy DI0 MIHEpPJIBHOTO MaTepialy € BHIIO 1 BiJAMOBITHO
BOJIONIPOHUKHICTh 3HIKYETHCA, a KOTEe3iifHa MIIHICTh CyMillll 3pOCTa€. 3aBASKH
BULIIIA  Temmeparypi po3m skmieHocti Oitymy 3 DiKC-®  mnokpanryerses
TEIUIOCTIHKICTh ac(anbTo0eTOHY (rpaHullsd MIITHOCTI pH cTUCKY 3a 50 °C).

Bioaiorpagiunmii cnucok
1. Demchuk, Y., Sidun, I., Gunka, V., Pyshyev, S., Solodkyy, S. (2018) Effect
of phenol-cresol-formaldehyde resin on adhesive and physico-mechanical properties
of road bitumen. Chemistry and Chemical Technology, 12 (4), 456.

Application of phenol-cresol-formaldehyde resin as an adhesive
additive to asphalt concrete

Yu.Ya. Demchuk, postgraduate, V.M. Gunka, PhD of Technical Sciences,

S.V. Pyshyev, Doctor of Technical Sciences, Iu.V. Sidun, PhD of Technical Sciences
(Lviv Polytechnic National University)

Comparative physico-mechanical properties of asphalt concrete, obtained using
oxidized and modified phenol-cresol-formaldehyde resin of bitumen. The advantages
of modified bitumen over oxidized are shown.

Keywords: modified bitumen, adhesion promoter, asphalt concrete.
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YK 665.6-404
MATEMATHUYHE MOJIEJIOBAHHSA ®A3HOI'O CTAHY
HA®TOBUX JUCIIEPCHUX CUCTEM
K.O. 3amikyaa, O.0. Teprumnuii, O.B. TepTumna
Jepotrcasnuil eunguii HaAGUAIbHUIL 3AK1A0 « YKPATHCOKUIL 0eprHCcasHUlL
XIMIKO-MEeXHON02IYHUIL YHIgepCUm em

Cmeopeno npocpamuuilt. npooyKm O pO3PAXYHKY 4acmiu meepooi ¢hazu y
HAGMOBUX OUCNEPCHUX CUCMeMaX 3aledCHO 8i0 memnepamypu ma 000A8aAHHS.
Ooenpecopnoi  mpucadku. B ocnosi aneopummy moldeniosanHs npoyecy ——
MepMOOUHAMIYHT DIBHSAHHA CIAHY, WO ONUCYIOMb Napamempu (opmMyeanHs meepooi
Gasu 3 BUCOKOMONEKYAPHUX  KOMNnOHenmie  Hagmu. Excnepumenmanvho
niomeepodiceno pobomy mMooeii.

Knrouoei cnoea: nagpmosi oucnepcui cucmemu, mazym, 0enpecopHa npucaoka,
MamemamuyHe MOOenNt08aHHsL.

Ha ocHoBi TepmoanHamiunux piBHsHb Ilerepcena, Bona, Yanra ta Hiccena-
bpayna [1] cTBOpeHO MareMaTHYHY MOJE/b, SIKa OIMHUCYE 3MiHY (Da30BOro CKIIaTy
HaTOBUX JUCIEPCHUX CHUCTEM B 3aJEXKHOCTI BIJ TeMIepaTypd Ta J03BOJISIE
MIPOTHO3YBAaTH 3HAYEHHS HU3BKOTEMIIEPATYpHUX XapaKTCPUCTUK TIPH JIOJaBaHHI
JENPECOPHUX MPHUCATOK BUZHAUCHOTO CKIIATY.

BuxigauMu maHuMu 71 CTBOPEHHSI MaTEMaTUYHOI MoJielll oOpaHo (ppakiiiiHuit
CKJIaJ] Ma3yTy 3 HACTYITHUM PO3PaxXyHKOM KOHCTaHT (a3HOi pIBHOBAaru CHUCTEMU
«piauHa-TBEpAC TUI0» (Ma3yT-TBepAuil mapadi) 1y KOKHOTO KOMIIOHEHTA CyMIIIIi.

3a 1OTIOMOTOI0 CTBOPEHOTO MPOTPAMHOT0 MPOIYKTY PO3paxoBaHi TeMIlepaTypu
3aCTUTaHHA Ma3yTy B YUCTOMY BUTJIAMI Ta Ma3yTy 3 J0/JaBaHHSIM CHHTE30BaHOL
MPUCAJKU POCIUMHHOTO TOXO/KeHHsT B Kiabkocti 0,1, 0,3 ta 0,5 % mac. da3zosa
aiarpaMa Ma3yTy Ta Ma3yTy 3 nogaBaHHsaM 0,3 % npucaaku HaBeaeHa Ha puc. 1.

Pinka aza
traer tracr
MA3YTY MazyTy
+03%
MPHCATKH

MasyT

Mazyt +
0.3%

Iprcare \

KinpkicTh TBepOoi asm, mpH AKii
CIIOCTEPITAcThCA 3aCTHTAHHA MasyTy

Macopitit BMICT TBepaoi a3y, 4acTka o1

Teepna daza

Temmeparypa, °C

Puc. 1 — ®a3oBa niarpama Ma3yTy Ta Ma3yTy 3 JOJaBaHHSIM MPUCATN

JIist TpakTU4YHOI TEpEeBIPKH PE3YJbTATIB POOOTH MPOrPAMHOTO TPOIAYKTY
MPOBEICHO BU3HAYCHHS TEMIIEPATypH 3aCTUTAHHS KOXKHOTO 3pa3Ka CyMilll Ma3yTy 3
MIPUCAKOIO.
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[TopiBHSIHHSA pe3ybTaTIB EKCIEPUMEHTY Ta MOJCII HaBeIeH1 B Ta0wmli 1.

Taomuns 1
XapakTepucTUKa JOCTIAHUX 3pa3KiB Ma3yTy 3 MPUCATKOIO
Temneparypa 3aCTUraHH, B’s3kicTh Temmeparypa
3pasok °C yYMOBHa 3a crianaxy y
TEeMIEpaTypu BiJIKpUTOMY
Mogpens | ExciepumeHT 0°C Turai, °C
Maszyt +0,1% mac. npucajaku +21 +19 1,9 137
Masyt +0,3% mac. npucajaku +17 +16 1,86 136
Masyt +0,5% Mmac. npucaaxku +19 +18 1,81 124
Ma3yT (KOHTPOJIBHHIH 3pa30K) - +28 2,21 155
Mazyr M100, He Bure +25 He 6inbme 16,0 | He auxue 110
JACTY 4058-2001 ’

Bioaiorpagiynmnii cnucok
1. bpycunosckuéi A.M. ®azoBble TpeBpailieHus TOpu  pa3paboTKe
MectopoxaeHuilt HedTu u raza / A.W. bpycunosckuii. — M.: «I'paansy, 2002, 575 c.

Mathematical modeling of the phase state of the petroleum disperse systems
K.O. Zamikula, post-graduated student, O.A. Tertyshnyi, PhD in
technical sciences, O.V. Tertyshna, PhD in technical sciences
(Ukrainian State University of Chemical Technology)

There was created a software product for calculating the solid phase fraction in
petroleum disperse systems, depending on the temperature and the addition of a
depressor additive. In the base of the process simulation algorithm are
thermodynamic state equations describing the parameters of solid phase formation
with high molecular weight oil components. The work of the model was verified
experimentally.

Keywords: petroleum disperse systems, fuel oil, depressor additive,
mathematical modeling.
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YK 665.637.8
OTPUMAHHA BITYMIB 3 HA®TOBUX LHIJIAMIB
0.0. MapayneHko
Hauionanvnuii mexuiyHuil ynigepcumem
«XapkKiecoKuil noaimexHiYHuIl iIHCI UYL )

Poszensoaemvcs  odepowcanna  6imymy 3 HAQMOWNAMOBUX — 3ATUWIKIE 8
nabopamopuux ymosax. OmpumaHnuil OOCHIOHUU 3PA30K OIMYMHOI KOMno3uyii ma
oocioicei Oe 5KI 1020 i3UKO-XIMIYHI G1ACMUBOCTIL.

Kntouoei cnosa: nagpmosuii winam, noiimep, KomMnosuyis,oimym, memnepamypa
PO3MACUEHHSL.

OCHOBHOIO CHPOBHHOIO JJii BHUPOOHMIITBA OKHCJICHHX OITyMIB € HaTa,
3QJIMIIOK BAKYYMHOI IEPErOHKM Ha(pTH — I'yApOHH, HAIMIBIYAPOHU, CMOJIH, a TAKOX
MO0O14HI MPOAYKTH BUPOOHUIITBA — acPaNbTUTH, Jeac(HaabTUTH, 3ATUILIKN KPEKIHTY.

Jlo ymucna OCHOBHMX €KCIUTyaTal[liHUX HENONIKIB 3aCTOCYBaHHS OITyMHUX
B SKYYHMX KpIM BHUCOKOI COOIBapTOCTI, Ta JEAKIA CXHJIBHOCTI JO pO3IIAPYBAHHS Yy
eKCIUTyaTallliHui Mepioj BapTO BIAHECTH TaKOK BUKOPUCTaHHS Y SIKOCTI OCHOBHU
OKHUCJIEHUX OITyMiB, IO 30UTbLIY€E COOIBAPTICTh B’ SHKYUUX Ta 3HUXKYE 1X SIKICTH [ 1].

OpHi€ro 3 NEPCHEKTUBHUX LHUISIXIB IEPEPOOKM HaPTONLIAMIB € iX BUKOPUCTAHHS
B SIKOCTI CUPOBUHHM JUIsl OTPUMAaHHS TOBapHUX MPOIYKTiB. Bukopucranus HadTOBUX
BIIXO/IIB Yy SKOCTI CHPOBUHHM [JIi OTPUMAaHHS OKHCICHUX OITyMiB Ma€ MOpsa 3
MPAKTUYHOIO 3HAYUMICTIO II€ ¥ BaXKJIMBICTh 3 TOUKU 30py OXOPOHU HABKOJHUIIIHBOTO
CEpEIOBHUIIA.

byna 3anponoHoBaHa TEXHOJOTIS OKUCIEHHS Ha(TOBOTO 3ajMILIKY, 30Kpema
HadTOBOrO MHUTAMy, NJIsi OTPUMaHHS OITyMy, SKa JO3BOJSE CKOPOTUTU KUIBKICTh
TEXHOJIOTTYHOTO 00JIaAHAHHS Ta MaTepialibHI 3aTPaTH JUIsl peasizallii.

VY nabGoparopHux ymoBax OyiM OTpUMaHHI OITYMH, NMOKa3HUKU SIKOCTI SKUX
MOPIBHIOBAJIKMCH 3 OKKcIeHHM OiTymom mapku BH/1-40/60.

[Toka3HMKH SIKOCTI OTPUMaHUX OITyMIB

Ne HalimeHnyBaHHsI TIOKa3HHUKA BH/1-40/60 Orpumasa
npoba

1. | FmuOvHA IPOHMKHEHHS TOJIKH, MM - ipu 25 °C 40-60 40

2. | Temneparypa po3m'skmenns no K i III, °C 51 56

3. | Temmeparypa canaxy y BiikputoMy THrii, °C 230 230

4. | Temneparypa Kpuxkocri, °C -12 -21

5. | 3mina macu micins nporpisy, %, 1,0 1,0
AnresiiiHi BIaCTUBOCTI, «aKTUBHE)» 3UEIIEHHS 3

6. . Burpumye
MapMypOM Ta IiCKOM 32 KOHTPOJIbHUM 3pazkoMm Ne 1

Onepxanuii 61TyM 3a OCHOBHMMHU MOKa3HUKAMU SIKOCTI BIJIIIOB1Ia€ BUMOTaM JI0
nopoxuboro 6itymy BHJI 40/60 3a JICTY 4044-2001. 3anporoHoBaHHM CIIOCIO
OTpUMaHHs OITYMIB Ha OCHOBI HAQTOBUX BIJAXOIB, 30KpemMa Ha(TO LUIaMiB, MOKa3aB
MPUHIMIIOBY MOXJIMBICTh OTPUMaHHS HAPTOBUX AOPOXKHIX OITYMIB, CTIMKUX MO
CTapiHHS, 3 XOPOIIMMH aJATre31MHUMHU 1 MOPO30CTINKUMU BJIIACTUBOCTSIMH.
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Bioaiorpagiunuii cnucok
1. bpatnuak M.M. HadroBa i1 razoBa nmpoMHCIOBICTh YKpaiHu — mpobiieMu 1
nepcriektuBd /| M.M. bparnuak, I1.I. TominbHuupkuii // IIpobremMu XiMOTOJOTII:
IV MixH. Hayk.-TexH. koH(., 24-28 Bepec. 2012 p.: marepianu koH. — Kpuwm,
Pubaue, 2012. — C. 23.

Obtaining polymer-containing bitumen
Mardupenko Olexii Post-graduate student of the Department
of Technology for the processing of oil, gas and solid fuels,
National Technical University “Kharkiv Polytechnic Institute”
Consideration is given to the production of bitumen from oil shale residues in
laboratory conditions. An experimental sample of bitumen composition has been
obtained and some of its physical and chemical properties have been investigated.
Keywords: oil sludge, polymer, composition, bitumen, softening temperature.
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YJIK 665.63.048
EKCIIPEC-METO/J BUSBHAYEHHA INIJATI'OTOBJIEHOCTI
HA®THU 10 TEXHOJIOI'TYHOI NEPEPOEKHU
Haoisnb Carep, A.b. I'puropos, A.I'. Tyabscbka, A.B. UepHsiBcbKuii
Hauionanvnuii mexniunuil ynisepcumem «XapKieCbKUuil nOaimexHivHuil
IHCmumym

3anpononosano excnpec-memoo 6UHAYEeHHS Ni02omoeieHocmi Hagmu 00 il
nepepooKu, no eequdini napamempy OiereKmpuyHoi npoHuKHocmi. Bnposadicenns
Ybo2co Memooy Yy HagmonepepoOHil NpOMUCIOBOCMI 00380UMb, CHPOCMUMU
npoyeodypy, CKOpOMUmu 4ac ma 3MeHWUmy eUMpamu Ha NPOBeOeH s AHAI3)Y.

Knrwouoei  cnoea:  Oienexmpuuna — NPOHUKHICMb,  HAmMa,  NOKA3HUK
Ni020MoeGJAeHOCI; 800d,; MEXAHIYHI OOMIUUKU.

Hadra, axa nonaerscs no HII3, y cBoeMy ckiagl MICTUTh JOMIIIKU (BHUCOKO
MIHEpaII30BaHy IUIACTOBY BOJAY Ta MEXAHIYHI JIOMINIKK), SIKI YCKIAAHIOKOThb, a B
NeSAKUX BUIAJIKaxX, MPOCTO YHEMOKJIMBIIIOIOTH Mpolec i mepepoOKH, 3yMOBIIOIOYUU
KOpO31iiHI MpOoIeCl TEXHOJIOTIYHOrO OOJIaJHAHHS, IO NPHUBOJUTH JO 3HAYHOIO
3MEHIIEHHS CTPOKIB MIK pPEMOHTHOI €eKCIUTyaTalli, Ta TMOTIPIICHHS SKOCTI
OTpUMaHUX OPOAYKTIB [1]. ToMmy, y TEXHOJOTIYHIM CXE€MI MEPBUHHOI MEPEepoOKU
Haptu Ha HII3, nependauena aiiasHKa 3HEBOJHEHHS Ta 3HEcCOJeHHA HapTH. OTXe,
JUIS OI[IHIOBAHHSI CTYIICHS IIATOTOBJICHOCTI HAdTH, MICHS M€l JUISHKH, MOXKHA
BBECTH TOHATTS TMOKa3HUK miarorosiaeHocti Habtu (IMITH), sxwuii moxHa
NPEJICTaBUTH Y HACTYITHOMY BUTJISIL:

nm{:gxi , (1)

Je N — KUIbKICTh IMOKA3HUKIB SIKOCTI Ha)TH; Xij — 3HAYCHHS I-TO TOKa3HUKa
SIKOCTI.
MIH g . .

ITo crymeHro MiArOTOBICHOCTI Ha(TH, IO
MOJA€TbCS Ha TEpepoOKy, B 3aJEKHOCTI BIJ

[ITHy
3HA4Y€Hb, TAKUX CTAHJAPTU30BAHUX MOKA3HUKHU, SIK
b MacoBa JIOJId BOAW, MEXaHIYHUX JOMIIIOK Ta
KOHIICHTpAIIls XJIOPUCTUX COJIEH, 1i TOAUISIIOTh Ha
TIIH, tpu tpymu (I, 11, Ill). Bimomo, mo Hadra,

BIJIHOCUTBCS /10 HEMOJSPHUX  J1EJIEKTPUKIB,
€JIEeKTPUYHI BJIACTUBOCTI, $KOI MOXYTb OyTH
BUPAXKEHI 11 BITHOCHOIO JeTIeKTPUYHOIO
npoHUKHICTIO (€). HasgBHICTh y HadTI, MIacToBoi
BOJIM 3 PO3YMHEHUMH Y HIH COJISIMU Ta MEXaHIYHI
JOMIIIKH, CIpHUS€E 301IBIIEHHIO BEJIUYMHU € [2],
0 J03BOJISIE BUKOPHCTOBYBATH Iiei mapamerp s BuzHauenns [IITH, 3amicte
CTaHJApTU30BaHUX TMOKa3HUKIB. Ha mpaktwii, ams peamizaiii 3ampONOHOBAHOTO

£1 £n Em Z

Puc. 1. 3anesnicts [1ITH Bin cepemnsoro
IHAUCHITA BETHYHIH €
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metoay Bu3HaueHHs [IITH 3 neBHOIO BENTMUMHOIO MOXUOKH, MO’KHA BUKOPHCTOBYBATH
3aNeXHICTh, HaBeIeHy Ha puc. 1. VY 3aranbHOMYy BHUNAAKY, NPUHAMAEMO, IO
3anexxHicts [1ITH Bix cepeqHporo 3Ha4€HHS ¢, UL 3pYYHOCTI, MOXKHA MPEACTABUTU Y
BUTJISA JTiHIMHOT QyHKLii. Jani, cnupaloducs Ha CTaHJapTU30BaH1 MOKA3HUKH SIKOCTI
HadTH, HEOOXIHO BU3HAYHMTH CEPEIHI 3HAYCHHS &, en, em JUI KOXKHOI TPYIH
HadTH, Yy BIAMOBIMHOCTI, MO0 SKUX po3paxyBaTu 3HadeHHs [IITH,-TITTTHy,.
Buxopuctanas 1pOro METOAY AO03BOJUTH, 3HAYHO CIPOCTHTHU TMPOLEAYpYy Ta
CKOPOTUTH Yac BU3HAYCHHS MiATOTOBICHOCTI HAPTH 110 11 EpPepOOKH Ta MOXKE CTaTh
HepIIMM KPOKOM, Ha NUISXY BIPOBAKCHHS CUCTEMH OIEPATUBHOTO KOHTPOJIIO
TEXHOJIOTIYHOTO MPOLIECY.

Bioaiorpagiunmii cnucok

1. Jle6empkoB A.E. CrpaBouHUK WHXEHEpa 0O NOAroToBke HepTH [
A.E. JlebenpkoB, A.B. Kan, A.E. Auapees, JI.B. Jlymnukosa. Hedreroranck. — 2007.
- 299 c.

2. CypaeB C.B. Ompenenenue coaepkaHusi BOAbI M METAJIOCOAEPKAIIUX
MUKpO3JIEMEHTOB B He(pTH B noToke Tpyodonposozaa / C. B. Cypaes, B. H. Actanos //
Bectnuk Camapckoro roc. yu-ta. Cepust TexH. Hayku. — 2011.— Ne 1 (29). — T. 1.
—C. 233 — 242.

Express-method of determining the preparedness
of oil for technological processing
Nabil Sater, post graduate student, A.B. Grigorov, candidate of technical
sciences, associate professor, A.G. Tulskaya, A.V., candidate of technical sciences
Cherniavsky, post graduate student (NTU "KhPI")

An express method for determining the preparedness of oil before its processing,
by the magnitude of the dielectric permittivity parameter, is proposed.
Implementation of this method in the oil refining industry will simplify the procedure,
reduce time and reduce the cost of conducting the analysis.

Keywords: dielectric permeability, oil, indicator of preparedness, water,
mechanical impurities.
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YK 665.61
OCOBJIMBOCTI TEXHOJIOI'TI HEPEPOBKHU BAKKHUX
HA®T YKPAIHCBKUX POJJOBMUII]
ILI. Toninbunubkuii, B.B. Pomanuyk, T.B. Sipmosa
Hauionanvnuii ynieepcumem «/Ivgiecoka nonimexnika»

IIpogedeno Oocniddcennsn eracmusocmeti 8axckux Hagpm Hbayniscbroco
pooosuwa. Bcmanoseneno, wjo Hagmu mawomv aHOMANbHO BUCOKY KIHEMAMuyH)y
8 A3KIiCmb, He MICMAmMb CEIMAUX OUCMUNIAMIB, XAPAKMEPU3YIOMbC  BUCOKOIO
memnepamypor 3aCmueanHs, MiCMsams 8eauKy KilbKiCmb Memainis, 8i0HOCAMbCsL 00
sanadieceo2o muny. B 363Ky 3 yum 3anponoHo8ano cxemy nepepooKu 0anoi Hagpmu 3
00EPIHCAHHAM MOBAPHO20 OU3ETbHO20 NAIUBA MA OIMYMY.

Kniowuosi cnosa: nepepobra eadickoi uagmu, @Qisuxo-ximiuni eracmueocmi
Hagpm, peono2iyni enacmueocmi Haghm.

[IpoBeaeHHs MOCHIKEHb 3 METOIO BU3HAUYCHHS HAINPSMKIB MEPEPOOKU BaKKOI
BYIJIEBOJHEBOI CHUPOBMHHM Ta TOBAapHOI MPOIYKLII JO3BOJHUTH pAI[lOHAIBHO Ta
OOTPYHTOBAHO PO3pPOOUTH KOMIUIEKC 3aXO[IB MO HApOILIyBaHHIO BUIOOYTKY JaHOI
CUPOBUHHU Ha POJIOBUILI. BUKOHAHO JeTallbHE AOCIIIKEHHS] BUCOKOB’SI3KUX HaT 31
ceepmiioBuH NeNe 88, 94, 337 S6myHiBchkoro ponoBuma. llpu y3aranbHeHHI
pe3yJbTaTiB BUSBIEHO HACTYIHE: AOCHKYBaHI Ha(THU MalOTh BUCOKY T'YCTHUHY
(> 950 xr/m%); B HuX BimcyTHi GeH3MHOBI (PpaKilii, a MOYATOK KUIIHHA CTAHOBUTH
498 — 503 K, BmicT ¢pakiiii IU3eIbHOTO MajuBa CTaHOBUTH BChboro 20 %; BMICT
CipKy B Ha(pTax € BUCOKUM 1 CTAHOBUTH OJM3bKO 3 %, III0 MOKE BUKIUKATH KOPO3itO
obnagHaHHs [1]; B HadTax mNpUCYyTHS BETUKA KUIBKICTh METalliB, BCl HadTHU €
BaHAJIEBOTO THUITY; XapaKTEPU3YIOTbCSI BUCOKOIO TEMIIEPaTypOl0 3acTUTaHHs
282 — 317 K, OCKUTbKM MICTSITh BENHKY KUIBKICTh CMOJIUCTOAC(haTbTEHOBUX
BYIJICBOAHIB, BIJMOBIAHO Taki HaTH HaI3BUYAWHO CKJIAIHO 3HEBOAHUTH [2].
JocmipkeHl 3pa3kd MarOTh AHOMAJbHO BHUCOKY KIHEMaTW4yHY B’A3KICTb — HpH
20 °C cB.. 88 — 2120x10°, m%c , cB.. 337 — 1123x10%, m?%c , mpu 50 °C
cB.. 94 — 4861x10°, m?/c. [Toka3sHUKM OMHAMIYHOI B’A3KOCTi NPM TEMIIEpATypax Bi
293 1o 343 K npu msuakocri 3cyBy 21 cex! npencrasneno na puc. 1.

8000
—— CBepa/ioBuHa Ne88
7000

CsepgnosuHa Ne94
6000 -
—#&— CsBepanosuHa Ne337
5000

4000 - —
3000 - \
2000 \
Hemoxnusictb
1000 tmmmeea e e - e — e APOKAYBAYHE — e e

290 300 3210 320 3320 340 350 360
TemnepaTtypa, K

JuHamiuna 8"a3kictb, mMa ¢

Puc. 1 — 3mina nuHamiuHOi B’s13K0CT1 HaT SI6IyHIBCHKOTO pOJIOBHIIA ITPH TEMIIEpATypax Bij
293 510 343 K nipu msukoctizcysy 21 cext
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3 rpadika BUAHO, 1110 Mpu TeMiieparypax HKk4uux 3a 303 K Hadtu cB.. Ne 88 Ta
337 HeMOXIMBO TepekauyBaTH, HadTy cB.. 94 HEMOXIHMBO MepeKadyyBaTH MpU
Temreparypax Hk4uux Bia 338 K.

3anponoHOBaHO Takl TEXHOJOTIYHI PIMIEHHS IIOAO MOJANIbIIOI MepepoOKH
BaXKUX BHUCOKOCIPUUCTUX HA(PT: BHIOOYTOK, 3HEBOJHEHHS, MEPBUHHA MNEepepoOKa
TakuX HapT MOXJIMBI TUIBKM TpPH PO3BEACHHI IX Ta30BUM KOHJIEHCATOM abo
NPSIMOTOHHUMU JIETKUMHU (PpakiisiMu. OCKUTbKM B HadTax BIACYTHI ra3, O€H3MHOBI
dbpakiii Ta HEBUCOKMH BUXIJ JW3ENbHUX (pakiiii, B pe3yiapTari atMochepHoi
INEPErOHKN OJEPXKYIOTbCSI TUIBKM Ju3€iIbHA (pakiiss Ta Ma3yT 3 BHCOKOIO
TEMIEPATypor0 3acTuraHHd. @pakiis AU3ENbHOIO MajluBa MOXE CIyryBaTH
CUPOBMHOIO YCTAHOBKM HIpOdi3y JUIsl OJEpXKaHHS ETWIEHY Ta MpoIuIeHy abo
HaNpaBJsATUCS HA YCTAHOBKY TIAPOOYUCTKH, B PE3YJIbTATI OAEPKYETHCS TOBApHE
Iu3eibHE MaiuBO. Ma3yT HamnpaBlisieThCs HAa OITYMHY YCTaHOBKY, B pe€3yJbTari
OJICPXKYEThCA TOBapHUM OiTyM. OCKUIBKM B Ma3yTi MICTSTbCS 3HayHA KUIBKICTb
CIDKOBUX CHOJYK, OITyM 3 Takoi HadTh Oylne MaTh BHUCOKI aJre3iifHi BJIACTHBOCTI.
3aranpHa cxema NepepoOKH BUMarae OUIbII AETAIbHOI HAYKOBOT IPOPOOKH.
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Features of the technology of processing heavy oil of Ukrainian deposits
P.1. Topilnytskyy, Ph.D. in technical science, V.V. Romanchuk, Ph.D. in
technical science, T.V. Yarmola (Lviv Polytechnic National University)

The study of Yablunivsky deposit high-viscosity oil properties is carried out. The
research results show that oil of the Yablunivsky deposit has anomalously high
kinematic viscosity. This oil is heavy, without light distillates, and is characterized by
high freezing point; it contains a large amount of metals, and belongs to the
vanadium type. 4 scheme for the processing of this oil has been proposed for the
production of commercial diesel fuel and bitumen.

Keywords: heavy oil processing, physical and chemical properties of oil,
rheological properties of oil.
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YJIK 665.753.4.038
BJJACTUBOCTI METUJIOBUX ECTEPIB ’KUPHUX KUCJIOT
OJIEPKAHUX KABITAIIIMHUM METOJIOM
0O.b. llleBuenko, B.B. Beapb, /I.B. Ilonuraiiinenko, B.M. KameneBa
Jepocagnuii eunuii HAGUANLHUI 3AKNA0 « YKpAiHCOKUIL 0eprHcasHull
XIMIKO-MeXHON02IYHUIL YHIgepCUm em

IIposedeno ciopasniuni po3paxymku Kagimamopa ma o002PYHMOBAHA U020
KOHCMPYKYIsl. 3anponoHo6aHa MmMexHON02IUHA cXemMa OmMpPUMAHHA 0i00U3eIbHO20
nanuea KasimayiuHumM MemoooM peanizo8aHd HA J1a00PaAMOPHIU YCMAHOBYI.
Ooeporcani 3pasku Memunio8UX ecmepieé HCUPHUX KUCIOM 3 COHAUHUKOBOIL OJlii.
Busnaueni ix gpizuxo-ximiuni noxasnuxu

Knwuogi cnosa: memunogi ecmepu JCUpHUX KUCIOM, KAGIMAMOP, COHAUHUKOBA
oAl

MeTuioBi ecTepu POCIMHHUX OJiil MarOTh Psj MepeBar cepesl MOHOBIIOBAHUX
aNbTEPHATUBHUX BAPIaHTIB MOTOPHOIO MAJUBA.

AKTyaqbHO OTpPHUMaHHS METWIOBHX ecTepiB >kupHux kucior (MEXK) 3
CUPOBHHH HEXap4yoBOTO Mpu3HadeHHS. JI0 TaKMX BiIHOCUTHLCS: HEICTIBHA POCIMHHA
omiss, (nmnsHa, OaBOBHSHA, 3 ATPO(H, TEXHIYHI COEBA Ta COHSIIHUKOBA),
BIJIIIpaI[bOBaHa OJIis, COANCTOK, (y3 (0caj POCIMHHHUX OJii), TEXHIYHI KypsYui Ta
pul’siunii KUpPH, BIANPaAIbOBAHUN (QUIBTPYBAIBHUM MOPOILIOK, SIKMM MICTUTH OJIIO.
[lepeBaramu  Takoi  mepepoOKHM €  IIUPOKUA  ACOPTUMEHT  JOCTYIHOI
CUPOBHHH,3POCTAHHS HEXApPUOBUX OJIIWHUX KYJIbTYpP NPU3BOAUTH JI0 3HUKEHHS
koHuentpaiii CO; B atmocdepi. KpiM Toro, BUKOPHUCTAaHHS €EKOHOMIYHO €()EeKTUBHUX
HEXap4YOBUX OJIH MOXE CTaTH CIOCOOOM TIONIMIICHHS €KOHOMIKH BHPOOHHUIITBA
Oloau3ens 1 Koro KOMEPIIHHOTO BUPOOHHUIITBA B MPOMUCIOBUX MaciiTadax [1].

BupoOuuniteo MEXK B moToill B kaBiTallltHUX peakTOpax BIIPIZHSAETHCS Bif
IHITMX BHUCOKOIO TPOAYKTUBHICTIO. OIHAK TPH IIbOMY MOKE 3HWIKYBATHCS SKICTh
0l0oJM3eN0, OCKUIBKM TI YacTKU CEKYHJIM, MpOTArOM SKMX BiIOyBa€eThCsA
MepeMIlIyBaHHsI PEAarceHTIB, HE 3aBXKAU 3a0e3MeuyloTh YTBOPEHHS SIKICHOTO
OiloauM3ens.

[IpoBeaeni TimpaBiiyHI pPO3pAaxXyHKH KaBITaTopa Ta OOrpyHTOBaHa MoOro
KOHCTPYKITiS.

Ha naGopaTopHiii yCTaHOBIII 3a 3aMpPONOHOBAHOIO TEXHOJOTTYHOK CXEMOIO
KaBITAI[IHHUM METOJOM TepeeTepi(dikallielo METaHOJIOM Ha JIYKHOMY KaTalli3aTopi
orpumano MEXK 3 TexHiIUHOI COHSAMIHWKOBOI OJii.. BU3Ha4eH1 KUPHOKUCIOTHIN
ckian Ta (HI3UKO-XIMIYHI TIOKA3HMKU —B’SI3KICTh, MEXI BHUKHWIIAHHS, TyCTHHA,
TeMIlepaTypa 3aCTUTaHHS.

VY tabxa. 1 naBeaenut xupHokucaotTHuit ckinag MEXK coHsiiHMKOBOT 0ii.

Tabmuns 1

Kupnokucnorauii ckiaag MEXK coHsiIHUKOBOT 01
Haspa C14:0 | Cl16:0 | Cl6:1 | C18:0 | C18:1 | C18:2 | C18:3 | C20:0 | C22:0
KHCJIOTH
Bwmicr, % - 5,8 0,2 3,4 69,2 19,6 0,5 0,5 0,4
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VY tab:. 2 HaBeaeHi ¢izuko-xiMiyHi nokazHuku MEXXK consimiaunkoBoi odii.

Tabmuis 2
®di3uko-ximivai nokazHuku MEXKK consmankoBoi omii
Ne [TokazHuku 3Ha4YeHHs
1 | T'ycruna npu 15 °C, xr/m°, B Mexax 865
2 | Kinemarnuna B s3kictb nipu 40 °C, MM?/c, B MeXax 4,5
3 | Temmneparypa 3acturanus, °C -1
4 | Mexi Bukumnanus, °C 210-360
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Properties of methyl esters of fatty acids obtained by the cavitation method
E.B. Shevchenko, PhD in technical sciences, V.V. Ved, D.V. Popytaylenko,

V.M. Kamenieva (SHEI “USUCT”)

Hydraulic calculations of the cavitator were carried out and its design was
justified. Technological scheme for the production of biodiesel by cavitation method
in the laboratory has been proposed. Samples of fatty acid methyl esters from
sunflower oil were obtained. Physico-chemical characteristics of the samples were

determined.

Keywords: methyl esters of fatty acids, cavitators, sunflower oil.
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