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Aunomayus. Paspaboman cnocob noayyenus 6ypoyeoisHo2o u Mopsano20 60CKd C GbICOKUM 8bIXO0OM U
VAVHULEHHBIM KAUECMBOM, 3aKAI0UAIOUWULICA 6 Npedeapumenviol obpabomre 6ypozo yens uiu mopga anugpamu-
YeCcKuUMU C}THmeIMM npu mEMnepamype KUNEeHus cmtpmoe’ 6 npucymcmeuu }’lp()m()lt”blx Kuciom u nowzedyrom&u
IKCMPASUPOBAHUU OPeAHUYecKUMU pacmeopumenamu. [Ipednodcennuvlii cnocob Huzkomemnepamyprot nepepa-
bomku meepovix coprouux uckonaemuvlx (TI'H) nozeonaem nonyyams uz arkuruposannsix TI'H do 75% oumymo-
UO06 U 2YMUHOBBIX KUCIOM 6 €OUHOU MATOCMAOUUnol nociedosamenviol cxeme. Onpedenen cocmas paxyuil
OUMYMOUI08 UCXOOHBIX U AIKUTUPOBARHBIX Verel u mopga. Haiideno, umo @parxyuu 60cKka u 3K mMpaKmuGHbIX
cmon uz ankunupogannvix TIH codepoicam, Kpome HAMUBHBIX CAOICHBIX dPUPO6, maxice 2hupel, 00pazoearn-
Hble 8 pe3yabmame arkuaupyroujen oopabomru. Ilokasano, umo nociedosamenbHoe aIKUIUPOGAHUE 1 0eOUny-
MUHUPOBAHUE 2YMYCOBbIX OVPLIX yenel Npugooum K YEEAUHeHUI0 COOepICaAHUA apoMamuiecKux CmpyKkmyp 6
ROIYYaeMblX U3 MOOUDUYUPOBAHHBIX UCTHOYHUKOS 2VMUHOBbIX KUCIOmAaxX. [Jantsle eymMutoevie KUCIOmbl OIU3KU
no cocmaesy K 6blCOKOAKMUEGHbIM npupa()Hsz SYMUHOBBIM seujecmedm eCmecCmeeHHO-0KUCIeHHbIX yerezZ 6yp()-
VeOnbHOU CIMAUL 3DeN0CHU U NPOSBISTION NOBLILUEHHYIO OUOTO2UUECKVIO AKMUBHOCHTD.

Abstract. A method for producing lignite and peat wax in a high yield and improved quality was developed
comprising the pretreatment of lignite or peat by aliphatic alcohols at the boiling alcohol temperature in the
presence of protonic acid and subsequent extraction with organic solvents. The proposed method of low-
temperature processing of solid fuels (SF) allows you to receive up to 75% of bitumen and humic acids from
alkylated SF in a single small-step sequential scheme. The composition of the fractions of the original bitumen
and alkylated coal and peat was determined. It was found that the fraction of wax and resins from the extractive
alkylated SF contained, besides the native esters, esters formed by the alkylation treatment. It was shown that
sequential alkylation and removal of bitumen in humic lignite led to an increase in the content of aromatic
structures obtained from humic acids of modified sources. These humic acids are similar in composition to
highly active natural humic substances of naturally-oxidized brown coal at maturity stage and exhibit enhanced
biological activity.

Knioueswste cnoga: oypuiii y2oin, mopgh, Oumymouosl, 2yMuHogble KUCIOMbl

Keywords: lignite, brown coal, peat, bitumen, humic acids.
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PanuoHanbHOe HCIONB30BaHUE TBEPJBIX IOPIO-
yux uckonaemeix (TT'H) siBnsieTcss COCTaABHOM YaCThIO
3a/la4d YBEJIMYEHHs TJIyOHHBI NepepaOOTKH ChIpbe-
BBIX pecypcoB. C apyroii croponsl, TI'H nuskoit cta-
Iuu yraepukauuy — Topdul 1 Oypele YIIM comeprKaT
AKCTPAKI[MOHHBIC OUTYMBI WM TYMHHOBBIC BEIICCTBA,
KOTOPbIE BO3MOXHO HCIIONb30BaTh B PA3THUYHBIX OT-
pacisx MpOMBIIIIEHHOCTH. OIHHM H3 OCHOBHBIX TeX-
HOJTOTHYECKHX NPHUEMOB Ul IOJIYYEeHHS JTHX Be-
mecTB u3 TT'M siBnsercs sKCTpaKius.

B HacTosimiee BpeMsi OCHOBHBIM MTPOJIYKTOM 3KC-
TpakuuoHHOH mepepabotkn TI'M siBnsercst ropHbrii
BOCK M COJIM TYMHHOBBIX KHCJOT (rymarsl). C Lensio
MOBBIIICHUS U3BICUSHH BOCKOB U3 TOp(HOB U OYypBIX
yriaed MPUMEHSIOT Pas3MYHbIC PACTBOPUTENN U JIO-
6aBkr Kk HUM. CyIIECTBYIONHE METOJBI OPHEHTHPO-
BaHBI Ha TPaJMIIMOHHBIH BHI CHIPES — BEICOKOOHTY-
MHHO3HBIE Oypble YIiIH B TOpdbl. HU3K0OHTYMHHO3-
Hbple Oypble W KaMEHHBbIE YIUIH MAalTONpPUIOIHBI I
ATHX LeNel H3-3a CPABHHUTENLHO BBICOKOH IIOTHOCTH
CIIMBaHUS OpraHudeckod wmaccel yrius (OMY).
Yactuunas penonumepuzanus OMY myrem Xxumude-
ckoro MonupuuupoBaHHA (YHKIIHOHATBHBIX TPYIII
[03BOJIIET YBEIUYHUTHL PAacTBOPHMOCTH M BOBJICYL B
IKCTPAKIMOHHYI MepepaboTKy HM3KOOHTYMHHO3HBIE
¢dopmer TI'U, nubo xapaMHANBHO YIYYIIUTH CYIIE-
CTBYIOIIHME TEXHOJIOIHH.

HMcexonss W3 KOHLEMIIHM O HaIMOJEKYISIPHOM
ctpoernd OMY kKak caMoaccolMUpOBAHHOTO MYJb-
THMepa, XHMHYECKOe BO3ICHCTBHE C LENbI0 paspy-
IIEHHSA CTPYKTYPHI YIS JOJKHO OBITH HATIPABJIEHO Ha
CHCTEMY BOIODPOAHBIX CBsA3€H, Ha «MOCTHKOBBLICY
(hYHKIIHOHATBHBIE KHCIOPOJICOAEPKALIIHE TPYIIIBl U
[OJUCONPSIKEHHbIE HEHACBIMIEHHbIE CBs3H  [1-4].
OpHuM K3 cr1oco00B, MO3BOJSIOIIMM XHMHYECKH MO-
audunuposats OMY, ABIseTcs AIKUIHPOBAHHE YI-
as.  AJIKWUIHPOBAHUE MO3BOIACT 3HAYUTENBHO TOBBI-
cuTh pactBopuMocTh OMY # BBIJIETHTE U3 YIIIA TIPO-
IOYKTBl C TIOBBIIIEHHBIM COJAEPKaHHEM BOJOPOA.
Haubonee peaknmoHHOCTIOCOOHBIE OOBEKTHI A Ta-
KOI'0 BHI2 MOIU(HUIIMPOBAHUA — TOPPHI, OypLIe YIJIH,
KaMEHHBIC YIIHM HU3KMX CTaAuH yriedUKalHu U UX
OKHCJIeHHBIE (OPMBI, KOTOpbIE MOTYT MOCITYXHTh
OCHOBOI JI/ISl ITOTY4YEHHS TOPHOTO BOCKa, alH(aTHye-
CKHX KapOOHOBBIX KHCIOT, TYMHHOBBIX BEUIECTB H
IpYTUX LEHHBIX NponykroB. OTKa3 OT MpUMEHEHHA
BBICOKMX TEMIIEpaTyp B Ipolieccax nepepaboTku Ta-
KOro pojia MO3BOJSAET COXPAHUTh HAOOP ILEHHBIX CO-
€IMHEHUH, NPUCYTCTBYIOUIMX B IIPOJYKTaX JIKCTpaK-
. Moxudunmposanuerx TI'H. Tlpaktuueckoe pe-
IIeHHe MpoOJIeMBl  JISKHT B TIOMCKAX KPYIMHOTOHHAX-
HBIX, JITKOJOCTYIHBIX H aKTHBHBIX PEarcHTOB U Ka-
TAJIM3aTOPOB, H CIIOCOOOB XHMHUYECKOTO BO3/EHCTBHA
Ha YrojbHO€ BELIECTBO IPH MHHHMAJbHBIX JHEpre-
TUYECKHUX 3aTpaTax.

AJNKHIUPOBAHHE CHHUPTAMH KHCJIOPOJCOACpIKa-
KX (YHKUHOHAIBHBIX TPYII SABISETCA OJHHM U3
Hanbonee dS(QdexkTHBHBIX CcHoco0OB pa3pylIeHHA
MEXMOJICKYJIAPHBIX B3aMMOEHCTBHMH B OpraHuue-

CKOH Macce yrilel W yBeJIMYEHHS UX PacTBOPUMOCTH
B MATKHX YCJIOBHSIX.

Panee namu 6611 npenokeH cocod yBEJIHYEHUS
BBIXOJa PAcTBOPHMBIX (hpakmuil u3 OypeIx yried u
TOoppoB nyreM HX ankwinpoBaHus crupramu C;-Cs
MPU KUCJIOTHOM KaTallM3€ B MSTKHUX YCIOBHSAX M ITO-
KazaHa BBICOKas 3(D(eKTHBHOCTh JAHHOTO MOAX0/a
[5-27].

W3 ankuaupoBaHHBIX OYpBIX YITIEH pa3TH4YHBIX
MECTOPOKJICHHH IOJIyY€Hbl BOCKHM IIOBBILICHHOI'O
KAauecTBa C BBIXOJOM B 2-3 pasza TNpPeBOCXOISAIIHM
BBIX0/1 BOCKOB MPH OOBIYHON IKCTPAKIIMH PacTBOPH-
tenssmu. Ankunuposanue TI'M cnupramu npu kwuc-
JIOTHOM KaTajli3e NPUBOAWUT K 3HAYMTEIBHOMY YBe-
JIMYEHHIO BBIX0Ja CYMMBI KCTParupyeMbIX BEIECTB
(mo 75% wa daf [8]). TlomydeH psin perpeccHOHHBIX
YPaBHEHHH, aJleKBaTHO OTPAXKAIOMIMX BIMSHHE YCIIO-
BMI QJIKMJIMPOBAHUSA HA BBIXOJ IKCTPArMPyeMbIX Be-
IeCTB U3 yIieH U Topda, UCIIONB3YS KOTOPhIE MOKHO
YIPaBIATh TEXHOJOTHYECKHM mponeccom [11-17,
19-26]. I'ymunoBbIe BeriecTBa ankunupobanusix TI'H
00mMagaroT MOBHIMIEHHOH OHOJOrHYECKOH AaKTHBHO-
cTeio [16, 26, 27]. AJNKHIMPOBAHHE KaMEHHOIO YIJIS
HH3KOH cTanuu yriedHKaluy NPUBOIUT K YiIydlle-
HUIO ero criekaroiux croiicTr [14, 15]. [Ipu ankunu-
posanuu TI'M cnupramu BMecTe ¢ KOMIIOHEHTaMH
OMTYMOHMIOB M3 BEIIECTBA YT MPOHCXOTUT CENEK-
THBHBIH BBIXO/l HEKOTOPBIX MUKPO3JIEMEHTOB [28].

YHHUBEpCcaTbHOCTE JAHHOTO MOJX0Ja K IIpejiBa-
PHTEILHOMY XMMHYECKOMY MOAU(HMLIHPOBAHHIO Be-
mecTBa OyphIX yrieH ¢ Lenblo yBeTHYeHHS BBIXOJa
PAacTBOPUMBIX [POJAYKTOB IOJATBEPAMIACH PSIOM
9KCIIEPUMEHTOB HE3aBHCHMBIX HCCIEJOBaTENeH Ha
oypom yrae Cepreesckoro Mectoposxkaerus [29-30].

Anxunuposanre TI'M cniupramu xapakrepusy-
eTcs MPEeBATHPOBAHHEM B IPEBPALICHHIX KOMIIOHEH-
TOB OpPTaHHYECKOIl Macchl yried U OUTYMOMIOB pe-
aKuuii aTepuduKauK i HepedTepHUKALNH, TPHBO-
JIALIAM K onicaHHbIM ¢ dexram [11-13, 17-25].

Ha ocnoBanuu pe3yiabTaToOB HMCCIENOBaHUH C
MPUBJICYCHUEM aHATUTHYECKUX MeTonoB — K-, IMP
CHEKTPOCKOIMH, XPOMAaTO-MacC-CIIEKTPOMETPUH U
OKCIEPHMEHTOBR C MPUMEHEHHMEM METaHOJa, MeudeH-
Horo uzoronoM '*C, cienan ps BBIBOIOB, IPUBEIEH-
HBIX HHXKE.

BbIBO/Ibl:

Paspadoran cnoco0 moay4yenus OypoyrojsHOro H
TOP(PAHOTO BOCKA C BHICOKUM BBIXOJIOM H YIy9IIEH-
HBIM Ka4yeCcTBOM, 3aKTIOUAIONIMICA B TMpe/IBapHUTEb-
HOi oOpaborke Oyporo yris unu Topda anuparude-
CKHMH CIIMPTAMH [IPH TEMIIEPATyPe KUIICHUS CITUPTOB
B IPHCYTCTBHU IPOTOHHBIX KHCJIOT U IIOCIJIEAYIOLIEM
AKCTPArMPOBAHHH OPTAHMYECKUMH PACTBOPHTEIISIMH.
ITonyueHbl perpeccHOHHBIE MOJIENH, OMHCHIBAIONINE
BJIHSHHE YCIOBHI aJKHIHPOBAHHUS HA BBIXOJ KOMIIO-
HEHTOB OHTYMOHIOB M COCTAB KHCJIBIX IPYII I'yMH-
HOBBIX KHCJIOT. PazpaboTanbl MOENnH, CBI3bIBAIOLINE
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peakunoHHyr cnocoOHocts TI'M mpm anxunuposa-
HHHM CIHPTAMH CO CTPYKTYPHO-TPYIIIOBBIMH Ilapa-
MeTpaMH OpraHuyeckol maccel. IlpeanoxeHHbIi
cnocod HHU3KOTemmeparypHoil mnepepaborku TI'U
[I03BOJIAET MOJyYaTh W3 ankuiaupoBaHHex TI'HM g0
75% OMTYMOHMJOB M T'YMHHOBBIX KHCIOT B €IHHOMH
MaJloCTaUITHOM MOCIeA0BaTEIEHON CXeMe.

Ompenenen cocrap ¢pakiuit OGHTYMOHIOB HC-
XOJHBIX M AJIKWIMPOBaHHbIX yrieil u topga. Haiine-
HO, 4TO (ppakiyy BOCKA M IKCTPAKTUBHBIX CMOJN M3
ankunupoBanubix TI'U conepikar, Kpome HaTHBHBIX
CNOKHBIX 3(UPOB, Takke 3(DHUpbl, 00pa30BaHHBIC B
pe3ynsTaTe ankwiupyomeid obpabortku. [lokxazano,
4TO NPCBAIHPYIOIIMMH PEaKIHAMH B IIPEBpaIleHHIX
KOMIIOHEHTOB OMTYMOMIOB M JAEMNOJUMEPH3AIHH Op-
rannyeckoit maccsl TT'U sBnstrorcs aTepuduKanms u
nepesTepuduKanya, NPUBOAANINE K Pa3pyIISHHIO
CIOKHOY(DMPHBIX CBA3€H, a Takke HAPYHIEHHIO CH-
CTEMBI BOJOPOHBIX CBA3EH BHYTPH H MEXKIY OTAENb-
HBIMH accolnaTaMi Bemecrsa TTH.

Hcenenosana [uHAMKMKA H3MEHEHHUS TPYIIOBOrO
cOCTaBa CHHPTOBOTO JKCTPAKTa B MPOLECCE AIKHIH-
poBanus Oyporo yrns. B xole ankunupoBaHHS YIiis
3a CYeT NPOTeKaHMs peakuuii dTepupUKanuy | nepe-
sTepudHKALlUM B DKCTPAKTe 00pa3yloTcs HeXapak-
TepHBIE 1A OYypOYTrONBHBEIX OHTYMOB COCIHHEHUS —
MeTHUI0BbIe 3(HpPbl KapOOHOBBIX KHUCIOT H KOMIIO-
HEHTBI OMTYMOHIOB CIIMPTOBOIO XapakTepa.

Brniepeele mo pesyabTaTaM pagMOMETPHUYCCKHX
HCCIe/I0BAHUH C MPUMEHEHHEM METAaHOJIa, MEUEHHOTO

uzoronoM *C, KOJIMUECTBEHHO YCTAHOBIIEHO PaCIIpe-
JieJleHde NPUCOEIHHEHHOr0 YIlepoja CIHpTra B pac-
TBOPUMBIX M HEPACTBOPHUMBIX MPOJYKTaX HH3KOTEM-
NepaTypHOTrO adKuiIupoBaHus Oyporo yrias. Ilo mas-
HBIM paclpeleleHus HaliIeHO, YTO B pe3ylibTare al-
KWJIMPOBAHU BO (Ppakumy ONTYMOHIOB B pacdeTe Ha
100 aTomoOB yriepona BBEACHO: B CIHHPTOBOM 3KC-
TpakTe — 1,49 arom yrieposa, B Bocke — 1,34, B criup-
TOOGH30JbHOM 3KcTpakTe — 1,31, B ocTaTOuHOM Yyrile
— 1,6. Ilokaszano uro k Ir OMVY B pesynbrare anku-
nupoBanus npucoeaunsercs 32,7 mr CH3;OH.

[Toxasano, 4To MocCneAOBAaTENbHOE ATKWUIKMPOBA-
HHE U 1eOUTYMHHHPOBAHHE T'YMYCOBBIX OYpPBIX yriei
[IPHBOAUT K YBEJIHMYEHHIO COJCPXKAHHA apoMaTHye-
CKHX CTPYKTYp B IOJYYaeMBIX M3 MOAM(HIMPOBaH-
HBIX MCTOYHUKOB TYMHMHOBBIX KHcloTax. JlanHsle
T'YMHHOBBIE KHCJIOTHI OJM3KH MO0 COCTaBY K BBICOKO-
AKTHBHBIM IIPUPOIHBIM TYMHHOBBIM BEIECTBAM €CTe-
CTBEHHO-OKHCJICHHBIX yIyeil OypOoyrojbHOH cTaguu
3pEIOCTH M MPOSBIAIOT MOBBILICHHYIO OHOJIOrHYe-
CKYIO0 aKTHBHOCTb.

B pesynbraTe ankuinMpoOBaHHS CIUPTAMH TEPMO-
CTOHKOCTB OCTATOYHOI'O YTJISl CHIXKAETCs, YBETHYH-
BAETCA BBHIXOJ{ JIETYUHX BEIIECTB M yJIydIIalOTCs CIe-
Kaloll[Ue CBOHCTBA, YTO OTPAXKACTCs B YBEJIHYCHHHU
unaexca Pora ¢ 10 oo 18.

Ananumuyeckue Ooannvle NOJIyYeHbl HA 0DOpPY-
dosanuu I[KIT ®HI] YVX CO PAH
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