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IKCTPAKTDBI ’KHAKOIIOABU)XHbBIX ITPOAYKTOB, IIOJTYYEHHBIX U3
PA3BHOBOCCTAHOBJIEHHBIX YI'JIEM U IINXT HA UX OCHOBE

Briepebie nodpobHO u3y4eHbl 3KCmMpakmbl 71aCmMuUYeCcKo20 CrI0S KUPHbIX U 2a308bix yanel
pasHbIX 2eHemu4Yeckux murnoeg no eoccmaHosneHHocmu (I'TB) u wuxm Ha ux ocHoee. Noka3zaHo, 4mo
criekaemocms yenel npedrnonazaem Hanu4yue 6 [acmu4ecKkoM COCMOSHUU — orpedesieHHoU
cbanaHcuposaHHocMuU Mex0y MOO8UXHOU U MakKpoMOneKynspHoU hasamu. [1pednoxeH Ho8bIl
rokasamesib CriekaemMocmu - COOMHouweHuUe KapbeHbi+kapboudbi/ManbmeHbl 8 3Kcmpakmax
JKUOKOMOOBUXHbBIX MPOOYKMo8 mepmMoguibmpayuu yanel u wuxm, Komopoe Koppesnaupyem cC
8bIXOOOM  yKa3aHHbIX POOYKMO8, OmMeEemMCcmeeHHbIX 3a [POoUecchbl criekaHusl. BbiseneH
onmumarsbHbili cocmag wuxmbl (la+)Ke), komopbili Oaem MakcumarbHO 8bICOKUU 8bIX00
«MnIacmu4yecKo20» CJI0sl, HachiWEeHHO20 aughamudyecKUMU KOMIMOHEHMaMuU.

Knrodeeble cnoea: nnacmudeckuli ¢riol, y2orib, WUXmbl, 3KCmpakmsl, criekaHue

BBepeHue

N3y4yeHne CBOWMCTB yrnerM B MNNAacTUY4ECKOM COCTOSSHAM WMEET OrpoMHoOe
NpakTU4ecKoe M TeopeTnyeckoe 3HayeHue Ans HayyHo ob6oCHOBaHHOW pa3paboTku
paunoHanbHbIX YrofbHbIX WKXT. NpuMeHsemble B HacTosiLee BpeMsa MeToabl Afis
XapaKTEPUCTMKN MNacTUYECKOM MacCbl OCHOBaHbl Ha onpeferieHMn LUMPUHbI 30HbI
NNacTUYECKOro COCTOAHUA, ee BA3KOCTWU, COMPOTUBIIEHUHA, CKOPOCTU MepemeLleHuns
MeTanIn4eckon NnacTHbl B YrofibHOW 3arpy3ke n apyrmx msmnyecknx csoncts [1].
OHM He no3BONAT OLEHUTb NPUPOAY BELLECTB, OTBETCTBEHHbLIX 3a NpoLecchl
crnekaHus.

[MporpeccnBHbIM METOAOM MCCMEeOoBaHUA CTPYKTYpbl TBepAbIX TFOpPHYMX
MCKOMaeMbIX SABMNSAETCHA IKCTPaKuusA, KOTOpas No3BONSET YCTAaHOBWUTb Pasnuyunsa B
CoCTaBe NPOAYKTOB, MOMTYYEHHbIX B pe3yrnbTaTe Ux nepepaboTku [2-5].
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3KcnepumeHTaanaﬂ 4acTb

B HacTtoswen pabote npuBedeHbl pesynbTaTbl UCCNEAOBaHWUS OKCTPAKTOB
LLMXT, COCTaBIIEHHbIX U3 XUPHbIX M ra3oBbIX Yrnen pasHblX reHeTU4eCcKUx TUMoB Mo
BOCCTAHOBMNEHHOCTU, a Takke NPoAyKToB ux TepmodunbTtpaumm (TOL). Mapka XK
npeactaensaeT 6a3oBble He3aMeHWMble KOMMOHEHTbl KOKCOBbIX LUMXT, a mMapka [ —
KOMMOHEHTbI C MOHWXEHHOW cnekaemocTbio (Tabn.1).

Tabnuua 1. Xapaktepuctmka nccrnegyembix yriemn.

WaxTa Mapka T | TexHunyeckui ananus, % AnemMeHTHbI aHanus, % daf
yrna  jwn [ w? | AY | sY | v C H O+N

LleHTpanbHas I k; a| 2252|122 | 36,0 85,1 5,11 8,71
OumuTposa r,l4 e | 21|44 | 249 | 38,7 83,8 5,34 9,50
3acspgbko XK, Iy a|14 26| 109 | 31,6 87,8 5,16 7,00
3acspgbko XK, kg e | 08|27 | 281 | 317 87,3 5,23 7,20

CooTHoLWeHMe yrnen pasHblX MapoK B COCTaBNAEMbIX LLUMXTax NogobpaHo Kak
MO aHarnormm C «Knaccu4yeckummy» LUMXTamm, UCMofb3yeMbiMn B NPOMbILLIIEHHOCTU
(XK:r'=70:30), Tak n c cooTHoweHuem kommnoHeHToB X:['=50:50 - Ona oueHku
BO3MOXHOCTU yBenuyeHus ponun cnabocnekawowmxca yrnen. OTnnymTenbHOM
0COBEHHOCTbI0 UCCnedyeMblX LWUXT SABMAAETCA MCMNOSib30BaHWE BCEX BO3MOXHbIX
CoYeTaHWn yrnen pasHblX reHeTUYEeCKMX TUMOB MO BOCCTAHOBIIEHHOCTU - TUMa «a»
(XKa, Na) n Tvna «e» (Ks, I's).

B pabote npumeHsnn cnegywowme MeTodbl  MCCREAOBaHUNA:  MeTopq
TepmodunbTpaummn (FOCT 17621-89), TexHudeckun (FTOCT 11014-89, TOCT 11022-
95, TOCT 2059-95, NOCT 6382-91) n anemeHTHbIN (TOCT 24081-95) aHanusbl, a
Tarke VIK-cnektpockonuio ¢ dypbe npeobpasoBaHMeEM.

TepMuyeckyto OeCTPyKUMIO yrnem C OTAeneHuMeM nracTuyeckon Macchl
npon3BoaMINM MeToaoM TepModunbTpauum B LEHTPOOEXHOM nore, KOTOpPbIN
ABNAETCA €QUHCTBEHHbIM METOAOM, NO3BOMSAOLWMM OTAENUTL NEPBUYHbIE NMPOAYKTHI,
COCTaBnSALLME NIacTUYECKY0 Maccy, He JoNycKas UX BTOPUYHbLIX Npeobpa3oBaHuU.

MK-cnekTtpbl peructpuypoBanu Ha crnektpomeTtpe “Bruker” FTS-7 ¢
ncrnonb3oBaHmem TexHukn DRIFT. NonykonuyectBeHHyto o6paboTky WK-cnekTpos
NpOBOAUIIM C NOMOLLIbIO NporpammMHoro naketa Origin 6.1 meTogom 6a3oBoN NMHUN.

PaspeneHne XHIT Ha komnoHeHTbl (cxema 1) npoBOAWNKM NO CrnegyloLlen
cxeme: yaananu Boay, 3aTtemM OTAensoT acanbTeHsbl.

PRACTBOPUMbIE B l
achanbTeHbl rekcaHe 5
v CCBOGOAHbIM yrnepo,ﬂ,)
macna

10%-Haa H,SO,

opraHu4eckue napaduHo-
OCHOBaHUA > HadTeHOBbIE
yrNeBOAOPOAbI
3%-Haa NaHCO; aDBOHOBbIE
> r?wcnom L » apomaTth4yecKkue
yrneesogoposbl
5%-Haa NaOH
> et nonsipHble
yrneso4oposbl
HeWTpanbHble
Macna Kononnas

A 4

xpomMarorpadus

Cxema 1. lNocnegoBatenbHocTh pasgenenns XXHIM Ha KOMNOHEHTbI
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BelwlectBa pacTBopuMbie B rekcaHe pasfensny Ha OCHOBaHWA, kapboHOoBbIe
KACNOTbl, d)eHonbl, HeWTparnbHble Macra nytem nocrnegoBaTenbHon 06paboTku
10%-Hon H2SO4, 3%-Hom NaHCOj;, 5%-Hon NaOH. HewntpanbHble Macna
nogsepranu xpomatorpadum Ha cenvkarene C WCMNOMb30BaHMEM B Ka4vecTBe
9ntoeHTa — rekcaHa, 6GeHsona, nNMBO aueToHa W nocnegoBaTeNnbHO BblAENANN
napaguHo-HapTeEHOBbIE, apoMaTUYEeCKNe N NONSIPHbIE yrnesBogopoabl [6].

O6cyxaeHue pe3ynbTaToB

Kak BngHO n3 T1abn. 2, anemMeHTHbIM COCTaB MPOAYKTOB TepMOounbTpauum
yrrnenm v WwuxT pasnumyeH. B yactHocTu, cogepxaHmne sBogopoaa B XKHI B 2-3 pasa
BbllLie, YEM B HAACETOYHbIX OCTaTKax, YTo No3BonisieT hopMMpoBaTb MNACTUYECKUI
cnon, oboralleHHbIN XUAKOW COCTaBnsLWEN. AHANM3 WNXT NO COAEPXKAHUIKO Cepbl
nokasarn, 4Yto B wuxrte XKe+la cooTHoweHmne koMnoHeHToB X : [T = 50% / 50% un 70%
/ 30% nosBonseT fobutbca cHmkeHus cepHuctoctn XKHIMT n HO. CooTBeTCTBEHHO,
cepocogeprkalime KOMNOHEHTbI ByayT MurpupoBaTb B MaporasoByto ¢hasy.

Tabnuua 2. OnemMeHTHbIM COCTaB NPOAYKTOB TEPMOMNbTPALMOHHOIO
LEeHTPUAYrMpoBaHUA yrinen n WnxT

MpoueHTHoEe
MpoaykThbl TePMO(bI/IﬂpraLI,I/WI COOTHOLLEHME o H s
yrnev v nxt KomnoHeHToB X /I
la 84,04 6,55 1,11
e 82,50 7,08 2,28
Ka 86,57 4,40 1,05
Kuakme Ke 84,68 6,34 1,76
Heneﬂqume Xa+Tla 70/ 30 70,69 4,45 0,75
NPOAYKTbI Ka+Te 70/ 30 86,47 443 1,95
e + [a 50/50 84,72 6,26 2,15
70/ 30 83,79 5,44 2,55
e + 50/50 85,16 5,27 1,86
+

erla 70730 83,81 5,85 1,84
la 86,98 2,70 0,88
e 87,25 2,78 0,85
Ka 89,91 2,39 1,04
Ke 91,47 1,02 2,81
HapceTtouHble XKa+Ta 70/ 30 81,44 2,25 1,25
OCTaTku Ka+Te 70/ 30 91,19 1,38 0,90
e + e 50/50 87,86 2,36 1,79
70/ 30 83,79 2,44 1,68
50/50 68,68 2,82 2,24

Ke+Tla
70/30 82,89 2,82 1,30

MeTton DRIFT-cnektpockonuu noaTBepXXgaeT npouecchl nepepacnpenenenus
Bogopoaa. Kak BuagHO mn3 Tabn. 3, OTHOLWIEHWE apomMaTMyecKoro BoAopoaa K
anndatundeckomy (leoo/l1440) B oecatkm pas Boiwe ansg HO no cpaBHeHnuto ¢ XKHIT.
OTn [JaHHble YybeaouTenbHO MNoKasbIBaKlT, 4YTO npouecchl, obecneymsatome
dopMUpoBaHNE NNACTUYECKOro Criosi, Hanbonee WMHTEHCMBHO OCYLLECTBMAKOTCA B
WwmnxTe, cogepxawen yronb Xe. [MnacTuyeckuin Cnowm XUPHbIX Yrien HacblweH
ONTMMarbHbIM KONIMYECTBOM anudatuyecknx n MONULMKINYECKMX apoMaTUYeCKnX
dparMeHToB, KOTOpPbIE CNOCOBHBLI POPMMPOBATL XUOKOKPUCTANNINYECKOE COCTOAHNE
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- me3odasy. Crabunusauus obpasyoLmxcs paankanos, o4eBuaHoO,
OCYLLIECTBNAETCA 3a CHET BOOOPOAA HAACETOYHbIX OCTaTKoB (Tabn.2,3).

CpaBHeHne paByx HaaceTouyHblx octatkoB (HO), nonyYeHHbIX W3  LUKXT,
OTNNYaLLNXCA TUMOM MO BOCTAHOBMEHHOCTUM XWpHoro yrna (Ka+la n XKetla)
nokasbiBaeT, 4TO BO BTOPOM Crydae TBepAbI OCTaTOK XapakTepu3yeTtcs
npaktnyeckm B 10 pa3 6Gonee BbICOKMM OTHOCUTENBbHLIM  COAEPXKaHMEM
apomMaTu4eckoro Bogopoaa.

Takmm obpasom, npu gobaeneHun B WKXTY yrns XKe npoucxoguT peskoe
HacbiweHne XHI BogopogoM  (C-Hanug). TBepabit  octatok oborawaetcs
apomaTu4eckuMmn pparmMeHTamu, T.e. OTAaeT BOOOPOA.

Cyaa no BenUYMHE 3KCMNEpPUMMEHTANbHOrO W  TEOPETUYECKOro BbixoAda
nnactuyeckoro cnos [7], B XHI wuxtel XXa+lla wumeeTca pgocTtaToyHoe
KONMMYECTBO apoMaTUYecKnx M anndaTnyeckux KOMMOHEHTOB, 4TOObI obecneunTb
ctabvnusaumio  NpoAyKTOB  AECTPYKUUMM  MOCTUKOBBIX  CBSA3EW  BOAOPOAOM.
OTtHoweHne C-Hap / C-Hanug (l1600/11440) NpMepHo oguHakoso ans XKHIM n HO.

Tabnuua 3. OTHOLWEHNA XxapaKTepucTnieckmx nonoc nornowexHns Ha DRIFT

crekTpax
Yrnu, nnactuyeckune crnowu, OTHOCUTETbHAS
HaOceTo4YHbIe NPOAYKTLI yrien u WHTEHCWBHOCTb
wmnxt (XK:'=70:30) l1600/ 11440
Ma 1,894
= e 1,804
> Xa 1,638
Ke 1,321
5 la 1,458
g
gf s 0,928
g Xa 2,071
s X
% 6 1,671
% Xe+le 1,586
z Xe+Tla 0,179
by
é Xa+Tla 2,417
S XKa+ls 2,253
Ma 13,540
S s 5,002
'_
§ Xa -
9 )'K 6 =
n
% Xe+Tls 7,638
g{ Ke+la 20,352
T Xa+rla 2,165
XKa+ls 17,155
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B XHIM pgpyrux wuxt 4yacTb apomMatuyeckmx nepegaTtyvMkoB BoZOpoOAa,
obpasyrouwmxca u3 yrns XK, pacxogyeTcss Ha cTabunmsaumio NPoayKTOB OECTPYKLMMK
rasoBoOro yrns, 4to nNOATBEPXAAaeTCs CHUXEHWEeM SKCNepuMeHTanbHOro BbixoAa
JKHIM no cpaBHeHuto c TeopeTuyeckum [7]. MakcummanbHas pasHuua 3HayYeHUn
l1600/l1440 B HO wn XXHI1 Habniogaetca ana wwuxtel XKe+la, 4to nogTteepxagaet
MakcumarbHO€e OCyLLEeCTBIEHME NMPOLIECCOB Nepeaayn BogOpOAa B 3TOM CUCTEME.

Pasnuumsa no  CepHUCTOCTW, 30MbHOCTM U 3NIEMEHTHOMY  COCTaBy
BOCCTAHOBIEHHbIX U CaboBOCCTAHOBMNEHHbIX yrrien obycnaesnmBaloT UX pasnnuyHoe
noBegeHne npu TepmoobpaboTke. [Npn 3TOM BRMAHWE reHEeTU4ecKoro Tuna mno
BOCCTaAHOBJIEHHOCTU PasfiMyHO N4 yrineun pasHou ctagun metamopdusma.

[MonyyeHHble [OaHHble OOHO3HA4YHO MOKa3biBAOT HEOobXo4MMOCTb y4yeTa
reHeTU4YecKoro Tuna MO BOCCTAHOBMIEHHOCTM MNPU COCTaBMNEHUW LUMXT ANS
KOKCOBaHWUSA.

C uenblo yrnybneHns npeactaBneHUn O MexaHu3Mme Mpouecca CrnekaHus
ObINM N3BNEYEHbI SKCTPAKTbI XKNOKONOABMXKHbBIX NPOAYKTOB M OETanbHO U3YyY4eH WUX
CTpYKTYypHO-rpynnoson coctas (CI'C).

Ma
74,93
10,38
A\
[
10,17 - )
-
79,45 ~ 3,74
18,39
a 6
-3
30,45
11 1T T T [ 65,37
4
\
45,13
]
3,96
24,42 2938 | 1 5

W Kap6eHbl / kapbouapl B AcdanbTeHbl

& OpraHn4eckme 0CHOBaHUs KapboHoBble KACIOTbI
& deHorbl O HewnTtpansHoe macrio
a 6

Puc. 1. a) CTpyKTypHO-rpynnoBou cocTaB XWAKONOABWXKHbLIX NPpoayKkToB yrnen Ma n I'e, % daf
ot XKHIT; 6) CocTtaB MmanbTeHOB, % OT CyMMbl PaCTBOPUMbIX B FeKCaHe BELLECTB
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Ka

79,32

8,02
5,42

91,25

B Kap6eHbl / kapbongbl B AccanbTeHbl

@ OpraHuyeckne 0OCHOBaHWS KapboHoBble KUCIoTbl

deHorbl O HewntpansHoe macrio
a 6

Puc. 2. a) CTpyKTypHO-rpynmnoBo COCTaB XMOKOMOABWXHbIX NPpoayKToB yrnen XKa n Xe, % daf
oT XHT1; 6) CoctaB manbTeHOB, % OT CyMMbl PaCTBOPUMBbIX B reKCaHe BeLLecTB

CtpykTtypHo-rpynnoBoi  coctaB (CI'C)  9KCTpakToOB  >KMAKOMOABWXHbIX
npogyktoB (Tabn. 4.) npeacrtaBneH CyMMOW BeLLECTB, PacTBOPUMLIX B rekcaHe
(ManbTeHbl UM Macno), He PacTBOPUMbIX B FeKcaHe, HO pacTBOPUMbIX B Tonyorne
(acdanbTeHbl) M ocagka nocrne MnpoMbliBaHMSA acdanbTeHOB ropsYvMM TOJyOnoM
(kapbeHbl u kapbouabl). Kak BMOHO w©3 pe3ynbTaTOB CTPYKTYPHO-FPYnnoBOro
aHanusa, coctaB XXHI1 cywectBeHHbIM 06pa3oM 3aBUCUT OT FeHeTUYecKoro Tuna
yrna no BoccTaHoBneHHocTn. CopepxaHve accanbTeHOB ANA  3KCTPaKTOB
BOCCT@HOBIMEHHbIX ra3oBbiX yrnen B 3 pasa Bblle N0 CPaBHEHWK CO
cnabosoccTaHoBneHHbIMK  yrnsamn  (Fa). Ona akctpaktoB XXHIT XupHbIX yrnen
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HabnogaeTca obpaTtHasa 3aBucumMocTb. CoaepxaHne acanbTEHOB CHWXKAETCHA B 2
pasa ¢ 9,30% B XXHI1 yrna Xa o 4,51% B XHI1 yrna XXe. AHanornyHasi kKapTuHa
HabnogaeTca no cogepxaHuto ManbTeHoB and nap la - e n Xa - XKe.
lMnacTtnyecknin cnon rasoBbiIX BOCCTAHOBMEHHbIX yrnen gaeT B 4 pasa 6onbluunn
BbIXO[, pacTBOPMMbIX B reKCaHe NPOAYKTOB, a XXMUPHbIX BOCCTAHOBIIEHHLIX — B 2 pa3sa
MEHbLLUMIA NO CPaBHEHMIO CO CNaboBOCCTaHOBMNEHHbLIMM.

Ta6nuua 4. Pe3ynbTaTthl CTPYKTYPHO-TPYNMNOBOro aHann3a XXuakux HeneTy4vmx
NPOAYKTOB TepMOubTpaLMm UCCNesyemMbIX Yrien u LWNXT,
mac. % ot konnyecTsa XXHI

MarnbTeHb!
°N
§ i o
@ = c _
Mapka yrns, § g § g:g 3
—_ ()
™n, Beixon S = 2 ® 2 5 | KapbeHbl +
NpoLEeHTHOE XKHM, © o o) Q 2 [ KaDGOUILI
cooTHoleHne | % daf 2 @ 5 3 S 8 PoouA
KOMMOHEHTOB o) % © o N <
= S S
[ © L0}
g X T
@)
la 12,44 0,30 0,38 1,87 7,62 10,17 | 10,38 79,45
] 4,28 1,79 0,58 13,26 29,50 45,13 | 30,45 24,42
Ka 21,33 0,27 0,19 1,40 7,13 8,99 9,30 81,71
Ke 39,28 0,34 0,23 0,57 3,10 4,24 4,51 91,25
XKe + 'a 50/50 22,22 0,24 0,40 0,92 6,31 7,87 1,90 90,23
XKe +'a 70/30 26,19 0,27 0,60 0,88 5,56 7,31 1,73 90,96
XKa + N'a 50/50 2411 0,34 1,50 0,17 4,62 6,63 6,67 86,70
XKa +'a 70/30 20,71 0,65 0,51 1,35 4,10 6,61 5,51 87,88

Takum obpasom, 'MB yrnen okasbiBaeT CyLEeCTBEHHOE BNAHNE Ha BbIXO4 TEX
UM MHbIX PacTBOPUMbIX COeANHEeHUN. [leTanbHbln aHanu3 coctaBa MalsibTEHOB
napbl 'a — '8 (puc. 1) NnokasbiBaeT, YTO B paCTBOPMMOWN B reKCaHe 4YacTu 3KCTpakTa
XnaKonoaBMXHbIX NPOAYKTOB yrns ['e cogepxuntcsa 6onble deHonos (B 1,6 pasa) n
opraHumyecknx  ocHoBaHun (B 1,34 pasa); MeHble KapOOHOBLIX KWCIOT U
HenWTpanbHOro macna B cpaBHeHUn ¢ akcTpaktom Ma. ina napbl XKa — XKe pasHuua
B COCTaBe MalbTEHOB MNPOSIBNSAETCA, B OCHOBHOM, B CHWXEHUU COOEPKaHUSA
OpraHMYyecKMx OCHOBaHUN N yBenMYeHUn codepxaHus KapboHOBbIX KMCMOT (B 2,6
pa3sa) B akcTpakTe XXHI1 yrna >Ke no cpaBHeHuto ¢ XKa (puc. 2).

OTnunumna B CTpykTypHO-rpynnoBomMm coctaBe XXHIT wunxT, cocTaBneHHbIX 13
XMPHBIX U rasoBbIX Yrfen, 3aKnoyalTcs, Npexae BCero, B 3Ha4YMTenbHO Gonbliem
cogepxaHmm acganbTeHoB (~ B 3 pasa) ANA 3KCTPaKTOB LUMXT, COAepXalinx
CNaboBOCCTAHOBIIEHHbIE XUPHbIE YIIN.

OKCTpaKTbl NAACTUYECKOrO CrOs LUMXT C Ppa3HbiM COOTHOLLEHNEM KOMMOHEHTOB
Takke oTnuyatotcas no CIC, npexage Bcero, N0 COAEPXaHUK MNOABWXKHbBIX
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HNU3KOMONEKYNAPHbIX NpoayKTOB (ManbTeHoB) n no coaepXaHuio
BbICOKOMOSEKYNSAPHbBIX KOMMOHEHTOB (kapbeHoB/kapbongoB m acganbteHoB). U3
NOSTyYEHHbIX OaHHbIX criegyeT, YTO crekawlwme CBOMCTBA UCCredyeMblX — LIKXT
CBA3aHbl Kak C KOJIMYECTBOM, TaK U ¢ coctaBom KHIT.

BnepBble ycTaHOBNEHO Hanuyne TECHOW KOpPenAuuoOHHOW CBA3M MeXay
COOTHOWeEHNEM kapbeHbl+kapbonapl/ManbTeHbl U BbIXOAOM  XXMAOKOMOABWXKHbIX
NPOAYKTOB M3 yrnem U wuxt (puc. 3). OTU [aHHble CchnyxaT BeCcOMbIM
A0oKas3aTerbCTBOM TOro, 4yTO crnekaemMocCTb yrnew npegnonaraet
cbanaHCMpoOBaHHOCTL B CUCTEME MexXOy nNoaBWXHOM a3on — nepenarymkom
BOAOpOAA N ero JOHOPOM — MaKpOMOEKYSpHOM ha3on.

45
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40 1 y "
R®=0,9324 / s
35 —
.30 -
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;’:é 25 1 e +Ta 50/50 Ya +ra 50/50
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KapbeHbl+kapb6ouabl / ManbTeHbl

Puc. 3. 3aBncuMocCTb Bbixoda NMacTUYECKON MaccChbl OT COOTHOLLUEHUS Kap6€HbI+Kap6OI/ILI,bI /
MaJlbTEeHbl

CpaBHenne wmnxt (K / ' = 70 / 30), Bknovaowmx XnpHble yrnm pasHbix [ 1B
nokasblBaeT, YTO KOMMOHEHT K& cnocobCTBYeT YBENMYEHUIO  COAepXaHus
HEeUTpanbLHOro Macna B MarnbTeHaxX, HEeCMOTpPS Ha €ero OTHOCUTESIbHO HU3Koe
cogepxaHve B XHIT wucxogHoro yrns. OTW JaHHble MpPeKpacHO CornacylTcs C
pesdynbTatammn WK-cnektpockonuu cootsetctBytolwmx XKHIN. KoHueHtpauma CHanug
rpynn B 13,7 pa3a Bbiwe B YKHI wnxtbl XKe+l"a no cpaBHeHMIO ¢ wmnxton XKa+la (tabn.
3). Takum obpa3om, METOA CTPYKTYPHO-IPYNMnOBOro aHanv3a NoAaTBepXAaeT BeayLlyro
ponb B WwmnxTte 'TB XMPHbIX yrnen Ha ctagmm obpasoBaHNs NiacTUYECKOro Criost.

Pe3ynbTtaThl onpegeneHnsa opakumoHHOro coctaBa HemTpanbHbIX Macen (Tabn. 5)
MoKasbIBatoT, YTO COCTaB HeWTpasibHbIX Maces rasoBblX yrrien pasHbix ['TB 6nun3ok u,
No-BMAMMOMY, HE OKasblBaeT CYLLECTBEHHOro BIIMSIHUS HA COCTaB 3KCTPAKTOB LLUMXT,
KOTOPbIA OOCTaTOMHO OOHOPOAEH.
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Ta6nuua 5. CoctaB HeENTparbHbIX Macen, NoSy4YEeHHbIX U3 NIIacTUYECKOro Crnos
Pa3HOBOCCTAHOBIEHHbIX YrIien U LUMXT Ha UX OCHoBe, Y%omMac

Mapka yrng, Tvn,
MapaduHo-
NpoLeHTHOE ApomaTuyeckas MonsapHas
HadTeHoBas MoTepu
COOTHOLLEHNE bpakums dpakuns
dpakums
KOMMOHEHTOB
Ma 55,5 27,7 12,4 4.4
] 55,4 27,8 15,0 1,8
Ke + 'a 50/50 54,6 29,1 15,1 1,2
Ke + 'a 70/30 52,7 31,6 12,2 3,5
XKa + 'a 50/50 57,4 27,6 15,0 -
XKa +a70/30 52,9 31,4 15,6 0,1

[MocnegHunn Takke Mano OTfMYaeTCcs OT COCTaBa 3KCTPAKTOB rasoBbIX YrMew.
OpgHako, 3aMeTHO, 4YTO Mpu YBENMYEHUUM codepXanus yrns mMapku XK B wunxTe
HabnogaeTca CHWKeHne Jonu napaduHo-HadTEHOBOW hpakumMM U yBENUYEHNE 0N
apoMaTU4eCcKon ppakuumn HemTpasrbHbIX Macen.

CnepoBatenbHo, Anst TOro 4Ytobbl 4OOUTLCA XOPOLLEN CMEKAEMOCTU LUNXTbI Npwu
nMponuse HeobXxoOuUMO HanuumMe B CUCTEME OMnpeaerieHHOro COOTHOLLEHUS MexXay
KONMYEeCTBOM  OTHOCUTENbHO 6onee  BbICOKOMOMEKYNAPHbLIX  HEepacTBOPUMbIX B
HenTparbHbIX HU3KOKUNALLMX pacTBopuTenax komnoHeHToB XKHIM (HPK) 1 konnyectsom
OTHOCUTENBHO HU3KOMOSEKYISIPHBIX MarnbTEHOB, Heobxoaumbix Ans obecneveHns
NOABWXHOCTU Me30hasbl.

MpeBblweHne ponn acdanbteHoB B JKHI1 KpanHe He XenaTesnbHo.
BbinonHeHus gaHHOro TpeboBaHUA MOXHO AOBUTHCHA NyTEM BapbMpPOBaHUA B LUMXTE
KONn4ecTBa XOpPOLLO CneKkarLwmxcs yrien.
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bymy3oea J1.®., Makoecbkuli P.B., MapuHoe C., Bbymysoe I'.M. EKCTPAKTU
XUOKOPYXOMUX NMPOAYKTIB, OTPUMAHUX 3 PI3HOBIQHOBJIEHOI'O BYTIIIIA | WUAXT HA
IX OCHOBI

Brnepwe OemanbHO 8UBYEHI eKcmpaKkmu MaacmuyHo20 wapy XUpHO20 i 2a308020 8yeinss
PI3HUX 2eHemMuYHUX murie 3a 8idHoeneHicmio (I'TB) i wuxm Ha ix ocHosi. [Toka3aHo, wo crikaugicms
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8yainnia npurnyckae Hasi8HiCmb y Mn1acmu4yHoOMy cmadi reeHoi 3b6amaHcosaHoOCmi MK PYyXOMOK |
MakpoMOneKynsapHoi ¢haszamu. 3anpornoHo8aHO HOBUU r1OKa3HUK CriKIU8oCcmi - Crlie8iOHOWEHHS
kapbeHu+kapboidu/manbmeHuU 8 ekcmpakmax XuodKopyxomux rpodykmie mepmocgbiismpauii 8yainns i
wuxm, siKke KOpesne 3 8UX000M 3a3HayeHux rpodykmis, eidnosifasibHUX 3a MPOUEeCcU CriiKaHHS.
BusieneHo onmumansHul cknad wuxmu (Fa + XKe), skuli dae MaKkcumarbHO 6UCOKUU 8uxio
«1acmuyHo20» wapy, Hacu4eHo2o anichamuyHUMU KOMIOHeHmamu.

Knro4doei crioea: nnacmuyHul wap, 8yeirnns, wuxmu, ekcmpakmu, criknusicms

Butuzova L.F., Makovsky R.V., Marinov S., G.N. Butuzov EXTRACTS OF PLASTIC
LAYER DERIVED FROM COALS OF DIFFERENT REDUCTIVITY AND BLENDS BASED ON THEM

This paper presents the results of the first detailed study of extracts from the plastic layer of
coals of different genetic types by reductivity (GTR) and their blends.

Two pairs of the isometamorphic Denets coals formed under reductive (RC) and less reductive
conditions (LRC) and different by their sulphur content accordingly were used as objects of research.
It was coals of G and J-Grade (=83—-88% Cdaf) according to Ukrainian classification.

The proximate, ultimate analysis of samples, including total sulfur (S;) were determined by
using standard methods (GOST 9414.3-93, 12113-94, 27314-91, 11022-95, 8606-93). The statistical
analysis was performed using the Microsoft Excel and Origin 6.1 software package.

Coals under investigations and blends on the basis of these coals were thermally treated up to
600°C using the method of centrifugal thermal filtration. This method enables one to separate primary
products that form the plastic mass, immediately, thus preventing their secondary transformations. The
amount and composition of fluid non-volatile products (FNP) largely determine the processes of
caking and coking.

Analysis of FNP of termal filtration was carried out by different protocols of extraction,
adsorption chromatography, DRIFT- spectroscopy.

The main part of the extracts of the investigated samples is composed of carbenes+carboids
(24-91%) and maltenes. Quantity of carbenes+carboids increases during coalification processes and
is much higher for blends, contained of middle-rank coal of reduced type. Obviously, their segregation
at the early stages of thermal decomposition is very important for the formation of plastic layer and
subsequent formation of the coke structure.

DRIFT-spectroscopy analysis of the extracts revealed significant quantitative differences in the
composition of components extracted from different coals and blends.

The extracts obtained from J-Grade coals are characterized by a higher content of
carbenes+carboids in comparison with G-Grade coals, which corresponds to their higher caking
ability.

It has been shown that the caking ability of coals requires some balance between the mobile
and macromolecular phases in a plastic state. A new indicator of caking - the ratio of
carbenes+carboids/maltenes in extracts of liquid products of coals and blends thermal filtration has
been suggested. This indicator correlates with yield of plastic layer which are responsible for the
caking process. The optimal composition of the blend, which gives the highest yield of "plastic” layer,
saturated with aliphatic components has been cleared.

Keywords: Plastic layer; Coal; Blend; extracts, caking ability
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