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Abstract. The article describes the features of the composition, chemical and physico-chemical properties of
some of the Karaganda coal basin and Maikuben coal as a raw material for deep technical-chemical processing. The
extraction of coal of different brands benzene, benzene-alcohol solvent. Studies have shown that of all the samples
studied carbon material, coal Maikuben and Kuu-Chek cuts very well undergo a process of extraction of bitumen
materials with organic solvents. It is found that the extraction of coal studied most complete extraction of bitumen
substances observed when using solvent system"alcohol-benzene". The analysis of the IR spectra obtained extrac-
tives of the studied coals. According to the spectral data bitumensof the alcohol-benzene bitumens enriched oxygen
functional compounds, as evidenced by the presence of characteristic absorption bands of the carbon skeleton of
aromatic and heterocyclic compounds in the respective spectral regions. Extraction with benzene leads to higher
content of aromatic hydrocarbons obtained bitumens are mixtures of aliphatic and aromatic substances, said second
overwhelmingly predominant. It is shown that in the long term, the correct choice of process conditions, they may be
of interest as promising sources of bitumen products.

Coalisavaluable chemical-technological material with great chemical potential. Known processes for
coal processing based on various destructive reactions that provide the product yield, but it loses much of
valuable chemical compounds. Today many modern technologies for processing coal unprofitable and
unable to compete with petrochemical manufacturers. Feature of the implementation of a new coal policy
of Kazakhstan is the conversion of the coal industry of raw materials and energy in the deep processing of
coal energy. Widespread coal in Kazakhstan, the high value of their organic part leads to conduct
comprehensive scientific research to develop effective technologies for processing different coals. This
policy is designed to ensure improvement of the competitiveness of coal production [1]. One of the most
promising areas is the use of coal processing into liquid products, lignite waxes and sorption materials for
different purposes [2-6].

One of the effective methods of processing coal is extraction with organic solvents. The extraction
process is the dissolution of low molecular weight components (bitumen) located in the pores of the
carbon material in the organic solvents and introducing in their place of the solvent molecules, i.e. the
destruction of the supramolecular structure of coal [7, 8]. The quantity and composition of the solution
passing into bitumen can vary within wide limits depending on the nature of the starting coal, the type of
solvent and the conditions of preconditioning raw materials.

Important influence on the yield of bitumen is the nature of the solvent. To date, it investigated about
40 carbons extraction solvents. But summarizing the results obtained not only concluded that the yield of
the extract in some cases increases with the boiling point of the solvent, probably due to thermal
decomposition of coal bonds in the structure [7]. The authors of [9] give the following approximate ratios.
If we take the activity of benzene extraction is unit, the petroleum ether - 0.42, gasoline - 0.83,
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dichloroethane - 0.98, alcohol-benzene - 1.37. Rakovski [10] accentuate, depending on the ratio of the
content in bitumen wax and resin amount is output in the bitumen extraction of peat from different
solvents varies greatly. He points out that the poor solvent of bitumen is boiling hydrocarbons and fatty,
such as petroleum ether. Bitumen better extracted aromatic hydrocarbons, such as benzene. Compared to
gasoline and it is more soluble resin and wax. Ethyl alcohol is a good solvent of the resin bitumen and
wax weaker. Therefore, the best bitumen solvents are mixed solvents such as alcohol-benzene[11, 12].

Bitumen fossil fuels can be divided into the wax and resin parts, which differ in their chemical
composition and purpose of their use. Coal extracts are also of interest for structural studies.

Purpose is studying the extraction and the yield of liquid products from coal soluble by various
organic solvents.

Experimental part

Research samples are subjected to some of the coal from the Karaganda coal basin and Maikuben:
unenriched coal class mark coke oven section, "Kuu-Chekinsk"; unenriched coal gas fatty grade class
section "Saryadyr"; grade coals coke fatty class mine "Kazakhstan" Shakhty cut and brown coals brand
Maikuben coal basin.

In order to simplify the method in experiments with brown coal outputs extractable is measured not
by a decrease in the organic mass of coal (WMD) of the sample, and by weight of substances that have
fallen into the extracts. To the flask at reflux was placed 5 g of charcoal, pulverized and passed under a
0,2 mm sieve. Then add to 50 ml solvent (benzene, ethanol-benzene 1:1 2-propanol-benzene 1:1). The
flask contents were refluxed for 4 hours on a magnetic stirrer at the boiling point of the solvent. Further,
carbon residue from the extract filtered. The extract was subjected to evaporation and dried to constant
weight and weighed. Thereby, the output value of the extract.

Infrared spectra sample coal and bituminous substances removed the instrument FT-IR spectrometer
NIKOLET AVATAR-320 Fourier transformer in tablets with KBr in the range of 4000-450 cm.

Results and discussion

It is known that coal different in different field’s humidity, quantity and composition of minerals, and
other characteristics. These technical analyses of coal samples under study are shown in Table 1.
Technical analysis of coals on indicators made in accordance with GOST 11022-95 and GOST 27314-91.

Table 1 — Technical characteristics of samples investigated coals wt. %

Coal Al W, vt Calorific value S
Q' kl/kg (total)

Brand Coke cut "Kuu-Chekinsk" 37,53 2,57 26,33 19854 0,38
(4742)

Brand gas fat cut "Saryadyr" 35,47 5,11 34,01 18924 0,59
(4520)

Brand coke fatty cut "Kazakhstan" 26,31 5,56 29,9 8314 0,68
(5562)

Brandbrown cut "Maikuben" 16,8 7,3 48 7160 0,82
(5240)

As seen from Table 1, the studied coals differ significantly in their characteristics. Sample Kuu-
Chekinsk grade coal Coke class has high ash content (Ad) 37,53% and humidity (Wa) 2,57%. Coal gas fat
class brand Saryadyr cut different volatile components (Vdaf) 34,01%. Samples "Saryadyr" and
"Kazakhstan" coal are close in their characteristics: moisture 5,11 and 5,56%, respectively. Maikuben coal
differs it’s sharply lower values of ash content (Ad) 16,8%, reflecting the benefit of higher organic mass
and the prospects for bituminous materials.

The use of mechanical processing of coal is one of the stages of their preparation for processing. A
mechanical activation substance occurs during intense dispersion of the processed material. There occurs
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it dispersion and accumulation of activation energy. Mechanical activation can be considered as coal
grinding, which increases the specific surface area by reducing the geometrical dimensions of the particles
and opening previously inaccessible pore [13, 14]. It should also be borne in mind that under intense
mechanical action on the coals along with dispersing their activation occurs, accompanied by significant
structural changes WMD. Therefore, we carried out the preliminary mechanical activation of coal in the
plate mill ML-1 to the size of 0,2-0,1 mm.

Extraction was performed bitumen such as benzene solvents, a mixture of ethanol and benzene (1:1)
with 2-propanol and benzene (1:1). Originally the effect of organic solvents on the yield of resinous
substances studied on the example of raw coal of mark "Coke" cut class "Kuu-Chekinsk." It was found
that the best bituminous substances extracted coal, aromatic hydrocarbons (e.g., benzene, toluene), and the
use of low-boiling hydrocarbons and fatty (petroleum ether, etc.) are incomplete extraction of coal tar
substances.

Out extract bituminous substances increases with the boiling point of the extracting, possibly due to
thermally cleavage of the carbon in the structure [15-20]. Benzene, compared with gasoline, and better
dissolves the resin and wax. Ethyl alcohol is a good solvent of the resin bitumen, wax and bad. Good
extraction properties are toluene and xylene, though they are high-boiling solvents (b.p.>1000C).
Therefore, the most the best solvents for the extraction of bitumen were mixed solvents, such as benzene,
ethanol, benzene-2-propanol (among the studied solvents). The most optimal ratio of these solvents is: 2:1
and 1:1. However, according to the results on the degree of extractability bituminous substances also
affect the origin of the carbon material. For example, the solvent system "isopropyl alcohol, benzene"
poorly extracted (for only 0,4%) of bituminous coal tar Maikuben incision and from coals Kuu- Chekinsk
section extraction was maximal (2,4%). In this connection, in the study of bituminous materials bitumen
is also necessary to examine the content of waxes, resins, acid number, the number of etheric,
saponification number, iodine number, and the melting point. Sometimes it is necessary to additionally
install an ash content, the carbon content and hydrogen content of waxes and oils in the composition
derived wax materials i.e. depending on the type of the solvent varies not only the output of bitumen, but
also for their properties.

Table 2 — Dependence of bituminous resin on the nature of the solvent

Coal brand coke cut | Coal brand gas fat Coal brand coke fatty Coal brand brown
Solvent "Kuu-Chekinsk" cut "Saryadyr" cut "Kazakhstan" cut "Maikuben"

Out extract, %

Benzene 1,0 0,2 0,2 1,0
Ethanol-benzene 1: 1 0.4 0,2 0,2 2.4
2-propanol-benzene 1: 1 2.4 0,2 0,2 0,4

As can be seen from Table 2, the output of bitumen varies not only depending on the type of solvent
and the nature of the coal. Resin components of bitumen produced from coal samples Maikuben
concentrated mainly in alcohol-benzene extract.

The obtained IR spectrum of the benzene-alcohol extract is shown in Fig.The IR spectra of the
benzene extracts bitumen’s presence of strong absorption bands in the region 1290-1609 cm™ indicate the
nature of the aromatic components of the extract. According to the spectral data bitumen’s enriched
oxygen functional compounds, as evidenced by the presence of absorption bands of the carbon skeleton of
aromatic and heterocyclic compounds in the 1340-1500 cm™. Which exhibits strong absorption bands
associated with non-planar deformation vibrations of C-H deformation vibrations and cycle. Medium-
intensive absorption band at about 1609 cm™ may belong to both the aromatic structure and double C=C
bond. Having the average intensity of the band at 1462 cm™ can also confirm the presence of the benzene
ring. The broad band at 3500-3600 cm™ indicates the valence vibrations of the hydroxyl group.

The spectra are shown bifurcated bitumen coals band at 2916-2848 ¢cm™, indicating the stretching
vibrations of the aliphatic group (CH,) and (CHs). There is a common absorption band at 1702 cm™
corresponding to oscillations group (C=0) in the ester group CH,C(O)OR. The presence of poorly soluble
bands from 1050 to 1300 cm™' shows different CO bond.
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Alcohol-benzene extracts of other coal mines produce similar IR spectra.
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By analyzing the spectral picture as a whole, it must be concluded that the spectrum is the range of
bitumen mixture of aliphatic and aromatic substances, and the second is dominated overwhelmingly. IR
spectra insoluble solid residues Maikuben coal (and others as well), after extraction, are given less
information.

Conclusion. Thus, studies have shown that of all the samples studied carbon material, Maikuben and
Kuu-Chekinsk coals cuts very well undergo a process of extraction of bituminous materials with organic
solvents. To increase the yield of extractable coal material in terms of the experiments, it is necessary to
examine the influence of various physical and chemical (e.g., wave) and chemical methods of influencing
the structural degradation of the carbon material.

In the future, if properly selected, the process, they may be of interest as a promising source of bitu-
minous products. Further studies Maikuben and Kuu-Chekinsk coals are of interest in obtaining
practically important materials.
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HNK-AHAJIN3 ) KUJKUX ITPOAYKTOB,
HOJIYYEHHBIX ITYTEM 3KCTPAKIIMOHHOM NMEPEPABOTKM YIJIEM

C. I. (I)a3bmonl, XK. b. CarnaeBa', 0. A. HypKeHOB', A. b. TaTeeBaz,
T. XK. Kapnnona', . C. I/Icaﬁexona', XK. C. AXMeTKapuMOBal

'MHCTHTYT OpraHHYecKoro CHHTe3a  yriexumun Pecny6muku Kasaxcran,
*KaparasIuHCKHi TocyjapcTBeHHbI yHuBepeutet uM. E. A. Bykerosa, Kasaxcrau

KiroueBblie cjioBa: yroib, OUTYyM, SKCTPAKIIHs, CBOWCTBA, BOCK.

AHHOTanusl. B cTaTthe paccMOTpEeHBI OCOOEHHOCTH COCTaBa, XMMUYECKHX M (PU3MKO-XMMHUYECKHX CBOMCTB
HeKkoTopbIx yried Kaparanmuuckoro m MaiiKyOeHCKOTO YroJIbHBIX 0acCeHOB KaK ChIpbe JUIs TJIyOOKOW TEXHO-
XMMHUUECKO# nepepaboTku. M3ydeHa sKcTpakiys yriieil pa3HbIX MapoK OEH30JIbHBIM, OE€H30JIbHO-CITUPTOBBIMH Pac-
TBOpHUTEIISIMH. [IpoBe/leHHBIE HCCIeIOBaHMS TTOKa3ald, YTO U3 BCEX M3YUYEHHBIX 0Opas3LloB YroJILHOTO Marepualia
yrim Maiikyounckoro n Kyy-UeknHCKOTo pa3pe3oB JIOCTATOYHO XOPOIIO ITOJBEPraroTCs IPOLECCY IKCTPAKLIUH
OMTYMHHO3HBIX BELIECTB OPraHMYECKUMH PAaCTBOPUTEISMH. Y CTAaHOBIICHO, YTO P IKCTPAKLUH U3ydaeMbIX YIJeH
Hanboee TONHOE W3BJIE€YEHHE OWTYMHWHO3HBIX BEIIECTB HAONIOAAETCS IPU HCIIOJIB30BAHHHM CHUCTEMBI PacCTBO-
pureneit «ctmpr-0enzom». [Iposenen anamm3 MK-cekTpoB MOMydYeHHBIX SKCTPAKTUBHBIX BEIIECTB M3 M3yYaeMBIX
yrneii. CoryacHO CIEKTPaJIbHBIM JaHHBIM CIIUPTO-OEH30IbHBIE OUTYMOHIBI 00OTAIIEHB KHCIOPOCOASPKALINMHI
(DyHKIIMOHATIBHBIMU COEIUHEHHUSMH, YTO MOATBEPXKAACTCS HAIWYMEM XapaKTEPUCTHYECKUX II0JIOC MOTJIOMIECHHS
YIJIEPOAHOTO CKeJeTa Ui apOMAaTHYeCKHX M TEeTEPOLHMKINYECKHX COEIWHEHHH B COOTBETCTBYIOLIMX OONACTAX
CHEKTPOB. DKCTpaknus OCH30JI0M NMPHUBOIUT K MOBBIIICHUIO COACPKAHUS apOMAaTHYECKUX YTIIEBOAOPOJOB, IHOINY-
YeHHble OMUTYMOM[bI NPEACTABISIIOT CO00i cMecH anupaTuiecKux M apoMaTHYECKHX BELIECTB, NMPUYEM BTOpHIC
npeoOyiaialoT B TojaBisolied creneHu. [lokazaHo, 4TO B MEpCHEKTHBE, NPU NPaBHILHOM BBIOOpE pexUMa
TEXHOJIOTMYECKOro IMmponecca, OHU MOT'yT NPCACTABIATL MHTCPCC KaK MCTOUYHUKH MNEPCHIEKTUBHBIX 6I/ITyMl/IH03H])IX
HIPOAYKTOB.
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AHHoTauus. Makanasa TepeH TEeXHOXMMILUIBIK KaWTaeHIEy YIIiH MIHMKi3aT OoJbIn TaOsUIaThIH KaparaHIsl
MeH MaiikyOeH kemip OacceHAEpiHIH KYpPaMBIHBIH JOHE (QH3UKO-XMMHUSIIBIK KACHETTEPIHIH epeKIIeNikTepi
KapacThl-ppUIFaH. Mapkajapsl op TYpJi KOMipHiH OCH30JMEH, CHHPTTI-OCH30J1 EpITKIIITEPIMEH SKCTPAKIUACHI
3eprrenred. JKyprisiiren 3eprreysiep OOWbIHINA, OapIbIK 3ePTTENINeH KoMip yiriiepineH Malikyoen MeH Kymioksr
KeMipiiepi, OUTYMHUHO3IbI 3aTTapibl OpPraHUKAJIBIK EPITKIIITEpMEH SKCTpPaKUMsIIay YpAICIHE KaKChl Tajllayra
aNBIHAIBL. 3epT-TEITeH KOMIpJIEPAiH SKCTPAKIUACHI Ke3iHAe, OUTYMHHO3IBI 3aTTapblH TOJBIK OOIIHIN alysbl,
«CIUPT-0EH30J»  epIT-KIITEep KOCMACBIH KOJJIAHFaHJa AaHBIKTAIABL. 3EpTTENIHIeH KeMIpJepJeH alblHFaH
aKkcTpakTUBTI 3arTapiaslH HWK-anamusi oxkyprizingi. Croekrpangsl MoyiMeTTep OOHMBIHIIA CHHPTTI-OCH30J/IBI
OuTyMOMATap OTTEKKYpaMIbl (YHK-IIHOHAIABI KOCBUIBICTAapMEH Oaif, Oy KeMip KaHKACBIHBIH apOMATTHIK XXOHE
TeTePOLUKIIIK KOCBUTBICTAp YVIIiH, ©3iHe TOH JKYTBUIy aliMaFbIMeH TYCIHAipiteni. BeH30IMeH 3KCTpakmusiiay
apoMAaTTHIK KOMIPCYTeKTEepAiH KYpaMBIHBIH KeOeloiHe oKkeneni. AJBIHFaH OuTyMmomnarap anu(aTTBIK KOHE
apOMAaTTHIK 3aTTapJblH KOCHAChIHAH KypajFaH, COHBIH IiMIiHAE eKiHmmici OachIMbIpak. TeXHONOTHSUIBIK YPHICTIH
IypeIc TOpTIOIH KONMHAaHFaH Kardaina, OojamiakTa OMTYMH-HO3ABI 3aTTapApl alyna INIHKIi3aT Ke3i peTiHzae
KbI3bIFYIIBUIBIKTBI TYABIPA/IBI.
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