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AJOTNMPNHOC BO/BEM NMO3HABABRY
PUNINHKO-MEXAHNYKMNX CBOJCTABA ¥YI'/bEBA
Y oYHKUNIN METPOIPA®CKOIr CACTABA

on
Oumuntpuja Avmutpujesuha*

Lin/b paga je 610 ga ce gonpuHece 60/beM Mo3HaBawy PU3NYKO-MEXaHUUYKUX 0COBMHA YribeBa Y (yHK-
umju neTporpadckor cactaBa. Y TOM by KopuliheHa Cy focafjallitba CBETCKA WMCKYCTBA, Kao U Aocafjallibn
pe3ynTtaTu ayTopa pafa. VisyyaBare 0Be 0COOVHE YribeHe MaTepuje Yy OKBMPY YI/beHUX 6aceHa jyroc/iioBeHCKor
npoctopa A0 caja je 6uno HedoBO/bHO. MOTPE6HO je HanNoMeHyTW Aa OBa BPCTa WCMUTUBAHE, MOpPes Hay4yHO
-(byHAaMeHTanHOr MMa 1 NpakTMYaH 3Havaj, jep pesynrtatu omoryhyjy pellaBare MHOFMX npobiema 3a OTKO-
nasarbe W NpUMpemMy yrbe 3a pa3He CBpXe.

KJhyuHe peun: Malepanu, MAKPONUTOTMMNOBY, TUMOBK, TeNnduumMpaHe MUKPOKOMIMOHEHTE, BUTPEH, KapeH.
(y3eH. lypeHo-KnapeH, KoeguuujeHT Apo6/bUBOCTY, IeTPUT-TEKCTO, AETPUT-TEN0, TEKCTUT-TENo.

PNINYKO-MEXAHMNYKA CBOJCTBIJI
METPOITPA®PCKNX KOMIMOHEHATA

KapakTep ¢m3nmyknx ocobuHa yribesa y NpBOM pefy je pe3yntaT HhUXO0BOr CTPYKTY-
pPOMOLWKOT cacTaBa, CTeneHa yribeHugukaunje, okcmaalmje, npucycTsa MMHepanHUX npu-
meca u ap.

Ha cBe 0BO yKa3syjy YMbEHMLE [a Cy YI/beBM BeOMa C/I0XKEHe MaTepuje, U fa ce Ha
OCHOBY MaTM4YHOTr MaTepujana of Kora cy noctany 6UTHO pasnnKyjy XyMyCHU, canponen-
HU M IMNTOGMONUTCKK YribeBu y3melly cebe; oBe pasnunke ornegajy ce un usmehy pasnu-
YNTUX BPCTA jeflHe UCTe rpyne.

[a cy yrn.een cnoxeHe opraHcke matepuje noTephyje n netporpaduja yrmesa, Koja
je nyTeM MUKPOCKOMCKOT ucTpaxunsarwa yTBpANAa 4a Cy OHU u3rpaheHu of acouunjaunja
Malepana U MUKPOIUTOTUMNOBA. Ha HUXOBY CMOXEHOCT joW BUlIE yTMUYe YUkeHUUa, Aa
CBaKW Malepan U MMKPOAMTOTUN nocefyje CONCTBEHE PU3NUYKO-MEXAHUYKE U XEMU[CKO-
TexHonowke ocobuHe (BJrwTnjeylc, 1980). lMNMpema ToMe KBanMTaTWBHO-KBAaHTUTa-
TWBHE KapaKTepucTUKe MojeuHUX MUKPOUTOTUNOBA U Malepana AUKTUpajy U cBojcTBa
yr/ibeHe matepuje. MehyTum, OBO MuUTawe je jow CNOXKEHMje ako ce y3me y 063up ga
u3Mely nojeAnHMX BPCTa yr/besa NOCTOje NpenasHu 061MLyM, Kao HMp. AYPEHCKO-KNapeH-
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CKW yrasb, BUTPEHO-KaPeHCKU U Ap. Y CKoMy 0BMX 0CO6UHA NOTPEBHO je YKOMMNOHOBa-
TN 1 cTeneH KapboHu3aLuje, Koju je BeOMa pasMymnT y OKBUPY Yr/besa y WUPEM CMUCHY.

Pun3nuKo-MexaHUUKe 0COOWMHe, Mefly Kojuma HapouyuTo: TBpAMHA, APO6/BUBOCT,
nnacTUYHOCT, 60ja 1 cjaj W ap., UMajy BENMKM W NpakTh4aH 3Ha4yaj, jep kUXOBUM UCNUTU-
BakbeM Kof ofpeheHor yriba yTBphyjy ce dyHAaMeHTanHyU napaMmeTpy 3a pellaBare HU3a
nuTawa 13 06nacTu ekcnioartaluje, npunpeMe n npepaje yribeHe matepuje.

Y oBom pafy 6uhe 06yxBaheHO HEKONIMKO HAajBXHUjUX PU3NUYKO-MEXaHUUYKNX OCO-
6vHa neTporpaCcKUx MUKPOAUTOTMUMOBA Yr/ba.

TeBpanHa

TBpAuHa npeAcTaB/ba OTNOP yr/ba NpeMa napawy, a OHa, nopej octanuMx gakropa
3aBUCK 1 Off neTporpackor cacTasa.

McnutmuBakwe XyMyCHMUX Yr/beBa Cy Nokasana fa Kof 0BMX Yr/beBa npeosnanyjy qy-
3eHM3MpaHe MUKPOKOMMOHEHTE, MPpU Yemy je MUHepann3oBaHu (y3eH TBPA, a HeMUHepa-
nnsosaHu mek (Nekolc 1 01TKnjeY1C, 1980). TBpaMHa MUHepanu3oBaHor (y3eHa
oapehyje ce MMHepanoM KOju ucnywasa CTPYKTypasHe O0TBOpe (py3eHa. Tako HMp. Kan-
LMT M NMpnT No MocoBoj ckanu umajy TBpanHy 3 un 6,5.

Hajsehy TBpAWHY MMajy Yr/beBU Py3eHO-KCUNEHCKO-AYPEHCKU U KCUNIEHO-AYpPeH-
CKW, & HAPOUUTO Kafja je (hy3eHCKa KOMMOHEHTa paBHOMepHO pacnopefeHa y renmpuumn-
paHoj OCHOBOj Macu. XYyMYCHW YI/beBU KOA KOjux npeosnahyjy renunuuupaHe MuKpo-
KOMMOHeHTe (KNapeHCKWU, AYPEeHCKO-KNapeHCKN U BUTPUHCKKN), Mawe cy TBPAW, Y OAHOCY
Ha Yr/beBe Kof Kojux npeosnafyjy y3eHusnpaHe MUKPOKOMMOHeHTe. Tpehu Tun xymyc-
HUX Yr/beBa Ko Kora rnpeosnanyjy KyTUHCKE Y CMO/IHE MUKPOKOMMOHEHTe (CNOPWH, KYTK-
KYMH Y CMOMHUN JYPEH U KNapeHCKOo-LYPEHCKYN Yramb) OANNKY]Y Ce 3Ha4ajHOM TBPAUHOM.

YTBpheHo je fa TBpAMHA, OAHOCHO MUKPOTBPAMNA NOjeAUHUX NeTporpapcKkmx Kom-
MoHeHaTa 3aBUCK Of, cTeneHa meTamopduisma. Ca nopacTom cTeneHa MeTamopdusma u
MUKPOTBPAMHA MUKPOAMTOTUNOBA pacTe.

MpeTnocTas/ba Ce Aa je NPOMEHa MUKPOTBPAMHE NeTporpapckMx MUKPONUTOTUMO-
Ba nocnejguua NpomMeHa tbWUX0Be MOfeKynapHe CTpyKTypHe rpahe. lNMpema Tome Tpeba
UMaTu y BUAY [a je Yr/ibeHa maTepuja cMella BUCOKOMONEKYNapHUX jefutberwa Koja ce
CacToju Off KOHAEH30BaHOr je3rpa apoMaTuyHe CTPYKTYpe U CNOXeHUX aTOMCKUX rpyna
ca [BOC rpyKMM 604YHMM Be3ama, Koje Cy nNoBe3aHe ca je3rpom.

Ha OCHOBY M3HETOI MOXEe Ce 3aK/byuuTu:

- neTporpagcke KOMMNOHEHTe yr/beBa 3HavajHO ce pasnukyjy mefyco6om no Mukpo-
TBpAMHaMa,

- Hajsehy MUKPOTBPAUHY MMajy MUKPOKOMMOHEHTe rpyne y3uTa, a HajMawy rpyna
NUNTUHWTA, OK BUTPUHUT 3ay3UMa Cpefullby N0N0Xaj.

OpobmusocT

Jocagawwa ncnutneakwa Apo6/bUBOCTY YI/ba NPeKO NeTporpackor cactasa noka-
3ana cy HenocpefHy Be3y usMehy osa fipa YMHMOLA.

[Opo6/MBOCT yriba je BeOMa 3HayajHa (pu3muyka ocobuHa, NocebHO 3a NpuMereHa
UCTpaxusawa, jep A06MjeHN pesynTaTW HENnocpefHO AOMPUHOCe pellaBawy npobnema
BE3aHMX 3a eKcnioatauujy yr/ibeHe MaTepuje 1 3a keHy npepagy nocebHO y Luby ynoT-
pebe yr/ibeBa y TEXHOMOWKMM npoLlecuma gobujawa npoaykata Behe TONM0 rHe BpefHOC-
TV (NONYKOKC, KOKC, 6pUKeT u ap.).



3HayajHU pe3yntaTu y OBOM Mpouecy f06UjeHn Ccy NPUANKOM NCNUTWUBakwa Apo6/su-
BOCTW YI/beHe MaTepuje ¥ NeTporpaCKMx MUKPONUTOTUMOBA BPLUEHUX Y OKBUPY YI/be-
He maTepuje baHoBMhKOr yribeHor 6aceHa y bocHu (BJTU njeyJc \ Cye(koyjc. 1968;
OTlKwnjeylc, 1974). Tom npuankom 3a ogpehunBate napametapa KoeguunjeHata gpob-
/wpmBocTU "1" ynoTpe6/baBa ce metoda MNMpoTofhakoHOBA.

KoetunumnjeHT gpobbmBoctn "1" Ha ocHOBY fo6ujeHMX nogataka ogpefeH je no o6-
pasuy:

= 20 n/h

rae cy:

1- koeuunjeHT 4p0o6/LMBOCTYU yI/ba

n—b6poj nagosa Tera

h- BUCMHA maTepujana y MeH3ypu (T )

Mopen koeduumjeHTa "1" 3a cBaku neTporpacky feTepMUHMCAHU cacTojak yriba
yTBPRYjYy Ce 1 TeXMHCKe BpeAHOCTN hpakumja ucnog 0,5 T T v NpouLeHTyanHe BpefHOCTH
Te hpakumje y 04HOCY Ha CyMy Nofa3HMX TeXunHa cBux npoba yrba (tabena 1).

Tabena 1- Table 1

Pyaunk MUKPOIMTOTUMOHH o)

(Muue) (MkToKiho1ype) % Kjr/enr \Y%
Typhesuk neTpuT-TekcTo (<lelrolexie) 154 21,56 53 0,82 7.7
(OvrcjeYix) JeTput-reno (<lelroSellk) 139 2330 5.8 0.74 157,

TekcTuT-reno (lexloseHle) 111 25,60 6.4 0.58 101
hy3nT (lumle) 0,40 49,00 16,2 021 6.0
BaHoBuhM y y)keM CcMUCIlY  peTpuT-TekcTo (JehT/lexLle) 1,62 19,57 6,5 0.86 11,0
(Banoykn proper) getput-reno (<lelupel [le) 127 2310 7 0.67 137
TekcTUT-reno (lexlojlelVe) 1,00 29,35 9.8 053 12.0
q)y3|/|‘|' (rI/IBKe) 0.40 49.00 16,2 021 6.0

YT1BpheHo je fa Bnara ytuye Ha pesyntate. MMpUAMKOM WCMUTWBaka MOMEHYTUX
yr/beBa, OAHOCHO HUXOBUX METPOrpacKMX MUKPONMTOTUNOBA BRara ce KpeTtana of
6-11%.

M3mehy 3anpemuHa pobujeHux ¢pakuuja wucnog 05 TT u cneyuduyHor paga
YTPOLIEHOr 3a pas3apake yr/ba MOCTOjU AMpPEKTHa Be3a M OHa je NMpuKasaHa K3pasom
A=0.531" (k8/cnT) (OTW njeyJc 1 Cyelkoylc, 1968).

Mcnutueamwa cy nokasana (tabena 1) ga ca onagawem KoedumymjeHta 'T" onaga u
cneunmunyaH pag,.

NabopaTopujcka mcnuTMBaka Cy Nokasana Aa je KoepuuujeHat fpob/bMBOCTH 3a
CBakun of yTBpheHUX MUKPONMTOTUNOBA pa3nmunT u Kpehe ce og 0,4 koa dy3uTa, fo 1,54
Kof feTpuT-rena (Mat nMToTMMA), Na NPeMa HKUXOBOj MPOLEHTYANHOj 3aCTYM/bEHOCTM
pacTe Wnn onaja oBaj KOEMUUMJEHT Y YITbeHOj MaTepuju yribeHor cnoja.

MowTo je yTBpheHO pa ApO6G/LMBOCT HeMOCPeAHO 3aBUcCU 0f mneTporpadckor
cacTaBa, jep CBaku netporpacky MUKPOAUMTOTMM MMa COMCTBEHE BPEAHOCTW Apo6a™un-
BOCTU, TO 3HA4u Aa NOCTOju HemocpefHa 3aBMCHOCT OBUX BPEAHOCTU ca AMCTPMOYLMjoM
nojeAnHMX meTporpa)CKUX MWKPONMUTOTUMNOBA MO Pa3HWMM rpaHynaumjama yrmwa (Neko-
Mc \ OTihnjeY ic, 1980).



CneymgmyHa TeXxuHa

CneuutnyHa TeXnHa yr/beea 3aBUCKU U of neTporpagckor cactaBa, KOMMYNHE MU-
HepanHMX npumeca u cTeneHa MetTamopgpusma.

MicTpaxuBarwa cy nokasana ga y nopefewy ca ApYyrMM MUKPOAUTOTMMNOBMMA BUT-
PUHUT UMa Hajmaky cneuuPuuHy TeXUHY, KNnapuT HewTo Behy, a AypuT Hajeehy.

Mcnutueawa (OTnHM jeyjc, 1980) y OKBMPY Mpoy4vaBakba MPKUX Yr/beBa HEKUX
6aceHa (Tabena 2) ykasana cy Ha UCNpaBHOCT NpPeTX0ofHe KOHCcTaTaumje.

Tabena2 —Tahle 2 (BJTUNjeyxc, 1980)

Leungpunyna TOKALL MMKpoAnToTNNoBa

nenuTunanu/yras, Yr/beHn matepuja (IpeclLic prawmly>
(coa! ((epomu) (cnAownaceolu LEeTPUT-TCKCTO NETPUT TeNio  TeKeTUT -rcno  yunT
rnalenal) (11elrolex1le) (<lelral5el)le) Meulotelle!  (MTwKe)
"MocTap"
(Moﬁlaf) 137 123 135 128 135
"Kakar"
(Kaxanij) 123 124 126 133 1.36
"Omasunhn”
(Ormarjcn) 1,38 122 126 1,30 1,37
"hyphesuk”
(Lliv)llrFf):?.jeﬂK) 134 123 122 1,29 1,37

OBa ncnuTMBawa Cy MOTBpAMAA fa CY BPeAHOCTU CheunuuHe TeXUHe yribesa y
(DYHKUWjU MEeTPONOLWKOr cacTaBa. Tako Y3nUT KOA CBMX UCMUTUBAHMX YI/beBa MokKasyje
Hajsehe BpegHOCTU cneunguyHe TexxunHe. MNocne ysuTta gonasym TeKCTUT-reno (1M3yses
KOA yr/ba pygHuka "MocTap", WTOo je nocneguua genosawa U gpyrmx akrtopa). Tek-
CTUT-Teno noceayje BpefHoOCTV M3Mehy ABa NpeTXofHa MUKPOAUTOTMNA.

Moxe ce KOHCTaTOBaTW f[a Cy cBa focajallkha MCNUTMBAHKA NoKasasia HernocpeaHy
3aBMCHOCT OBe (hM3MUYKe ocobume of neTporpagckor cacrasa.

MnacTuyHOCTMENACTUYHOCT

MeTporpa)ckM MUKPOIMTOTUNOBU HELOBO/BHO CY MPOYYEHMW ca CTaHOBMLLTA Miac-
TUYHUX W eNacTUYHMX 0cOobMHa yr/beHe MaTepuje, na je Tew kKo uM3Byhu fedUHUTUBHE
3aK/byyke. MefyTum, unak, noctoju MoryhHOCT Ma OCHOBY fJOCafallbUX UCTPaXUBaka
YyKa3aTu Ha Heke KapakTepucTuke. Tako ce neTporpa)CKu MUKPOAMTOTUN AeTPUT-TeK-
CTO jaB/ba Kao U3pa3nTo XeTeporeH, Mek U HecTabmnaH meTporpadckun cactojak. OH He
nocefyje jaky TBpAUHY, aNnun je ©3pasuTo enacTuyaH.

[eTput-reno kKoju y cebu cagpxu ckopo 50 % renudmumpaHe gpBeHacTe maTepuje
04NNKYje ce MakOM enacTUYHOLNY O NPeTXO4HOr MUKPOANTOTMNA. TEKCTUT-Teno y 3aBuc-
HOCTW 0f TOra ja N je NpeAcTaB/beH reIMTOM WAN KCUAMTOM, WL 3ajefHo (Y KOjuM oamo-
crMa) hopmMuMpa M CTBapa enacTuyHa CBojcTBa. AKO caapXu Behy KOMUUMHY KCUAWTa, OHAA
ce ogukyje Behom enacTuyHowhy. MefyTuM, YKOIMKO je NpeAcTaB/beH jako renuguumpa-
HHM ApBEHACTUM TKMBOM, OHJA HEMa eNnacTUYHOCTU, TBPA je W KpyT. Pys3uT, Kao n3pasuto
KPT neTporpatcky MUKPONUTOTUM He noceayje NoTpebHy MexaHU4YKy cTabuiHoCT, Tako fa
je ocobuHa enacTMYHOCIM OTCYTHa. Ha OBO cy ykasana u McnuTtmsara Koja cy y OKBUpY yr-
/beHor 6aceHa "Pamuhn™ kof bawanyke u3spwmnm Buw injeYic 1 8aloVic (1967). OBa
NCNUTUBAKA CYy YKa3ana Ha ()yHKLMOHaNHOCT u3mely netporpafckor cactaBa U u3nyko
MeXaHU4YKe CTabUHOCTM YI/beHe MaTepuje, OLHOCHO HeHE e1aCTUYHOCTHU.



VcTpaxuBarba Y OKBUPY OBOT pyaunKa cy o6yxBaTuia ABa yr/beHa cnoja, na je ynope-
huBakem BpeAHOCTM MapameTapa 4YBpcTohe M3Mely WX YTBpHEHO fa Cy HEKe BPeAHOCTU
OBMX MapameTapa rnocnefuiia BUCOKOT cafipXKaja jako renuguumpaHor 4pBeHacTor TKMBa, KO-
je ce o4nukyjy reomexaHM4YKoMm HecTabmnHowhy. Tako ce y3opum yrmba | yribeHor cnoja pas-
NVKYjy y 0BOj 0cobuHu of y3opka yriba Il yribeHor cnoja Koju nocefyje noBULLIEHE Bpea-
HOCTM napameTapa 4BpcTohe M enactuyHocTu. OBO Ce Tymayu MHOro Behom 3acTyn/be-
HOWRY AeTpUT-TEKCTa Y OAHOCY Ha rennduumpaHo ApBeHacTO TKMBO. Beha reomexaHuuyka
CTabWIHOCT AeTPUT-TEKCTA jaB/ba Ce Kao y3pOK herose rpafe, Tj. XeTepOreHocTH, Koja My,
360r npucycTBa MMKpOCacTojaka, gaje nocebHa PU3NYKO-MexaHUUYKa CBOjCTBaA.

HaBefeHN Npumep Kao W Apyra UcTpaXuBawa yKasyjy Ha Be/MKKM 3Hayaj NeTpo-
rpagckor cactaBa yr/beHe mMatepuje.

Cjaj H 60ja

Cjaj yr/mba je [MpeKTHO 3aBucaH Of neTporpadcKor cactaBa. Tako Cy Yr/beBu KOf
Kojux npeosnafyjy ¢y3eHusnpaHe KOMNoHeHeTe Hajuyewhe maT uaM nonymat. Monymar
ce OAHOCU W Ha yrn>eBe KOju cafgpxe mMate of 50 % renndurumnpaHe apBeHacTe matepuje
N yr/beBe Koju ce cactoje of cnabo hy3eHU3npaHMX MUKPOKOMMOHeHaTa.

Yr/mbeBun Kog Kojux npeosnahyjy renuduuvpaHe MUKPOKOMNOHEHTE (KNapeHCKW,
OYPEHCKU-KTapeHCKWN, BUTPEHCKN) npunagajy cjajHum yribesma. Camo fypeHo-KnapeH-
CKW cy nonycjajHu.

Y yr/ibeBnMma Kof KOjux npeosnafasajy cnope, KyTUKyfne Ui CMOJiHa Tena, 04nukyjy
ce cMakeHoM cjajHouhy.

Y nornegy 60je yribesa, neTporpacku cacTtas ca octanum hakTopuma yTuye Ha OBY
0cobmHy. To MoTBphyje YMkeHuUa ga malepanu Koju msrpafyjy MUKPOAMTOTUNOBE UMajy
KapakTepucTuyHe 60je. Tako, HMp. MaLepann Koju BOfAe MOPEKSO 0Of KOpe W ApPBOBUMHE
6wBaka O4NUKYjy ce pasnuuumTam 6ojama. BUTPUHUT nocmaypaH nof MUKPOCKOHOM Yy Mpo-
MyMrreHoj CBeT/I0CTU je CBETA0 UM TaMHO-HapaHacTe 60je, a y 046ujeHoj CBeTNOCTM TaMHe
[0 cBeTNo cuse 6oje. Py3nT nocegyje LUpHy 60jy, a cEMUBY3nUT CBETNO-TaMHY 1 ap.

Mauepanu Koju BOZe MOPeKSo Of OTMOPHUX OcCTaTaka BUWMX Gus/baka U anru, Ta-
Kofhe MMajy KapakTepucTuUHe cBeTne 60je.

Y npouecuma okcupauuje 6oja neTporpahCKUX MUKPONUTOTUMNOBA CE MEha, Kao U
cjaj, a caMMM MM 1 YnTaBe YribeHe maTepuje.

3AK/bYYAK

WcnuTrBawa Koja Cy [0 cafia M3BpLUIeHa Y CBeTY M Haloj 3eM/bW MoKasana cy ja Ha
hm3nyke 0cob6MHE 3Ha4YajHO yTMUYe NeTporpadcky cacTaB yribeHe MaTepHje.

Wmajyhu y Bualy Aa cy yr/beBU C/0XEHE CMelLle Malepana U MUKPONUTOTUMNOBA, Ma-
[a CBaKM 0f bUX Nocefyje U CONCTBEHe PU3NUYKe 0COBMHE, 3aBUCHOCT PU3NUYKNX 0COBMHA
yr/beHe mMaTepuje 3aBMCU Of KBaNUTaTUBHO-KBAHTUTATMBHUX KapakTepucTuKa MUKPO-
NNTOTUMOBA U Malepana.

OBa yMmteHunLa yKasyje aa nsydyaBake PU3MUYKMUX 0COBMHA Malepana ¥ MUKPOAUTO-
TWMOBA YI/beBa NMa BeNNKM PyHAAMeHTanaH, Kao U MpUMeweHU 3Hauvaj, jep of pusmnu-
KX CBOjCTaBa 3aBUCU reoMexaHnykKa cTabuUIHOCT Kao 1 Apyre oCobuHe yribeHe matepuje
Koje CBe cKyna MMajy npecyjaH yTuuaj Ha pellaBake MHOMMX rliTawa eknaoaTauuje,
npunpeMe u npepage yrrbesa 3a pasinymnTe cepxe.
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CONTRIBUTION TO THE STUDY OF PHYSICAL AND
MECHANICAL PROPERTIES OF COAL IN RELATION TO
PETROGRAPHIC COMPOSITION

by
Dimitrije Dimitrijevic’

Physical and mechanical properties of coal from the national coal basins have not been sufficiently
studied. The relation of these properties to the petrographic composition of coal, based on the international
information and author's study, are considered in this work. Note that besides the scientific, this kind of
research also has a practical importance, because it helps solving many problems of coal extraction and
processing for various uses.

Key words: macerals, microlithotypes, jellified microcomponents, vitrain, clarain, fusain, duroclarain,
Hardgrove index, detrotextite, detrogelite, textogelite.

PHYSICAL AND MECHANICAL PROPERTIES
OF PETROGRAPHIC COMPONENTS

The physical character of a coal is primarily the result of its texture, coalification
degree, oxidation, mineral impurities, etc.

Coal is a complex material; depending on the parent material, coals are humic,
sapropelic or liptobiolitic, or varieties within each of these groups. That coal is a com-
plex organic material is confirmed by coal petrography; microscopically examined, coal is
composed of an association of macerals and microlithotypes, and to add to its complex-
ity, each maceral and each microlithotype has own physical, mechanical, chemical, and
technological properties (Dimitrijevic, 1980). Hence, the qualitative and quantitative
characteristics of a microlithotype or a maceral determine the properties of the coal. The
complexity is even greater where intermediate varieties between two kinds of coal are
concerned, such as duroclarain, or vitroclarain lithotype coal. The carbonisation level is a
characteristic which also widely varies among coals.

Univeristy of Belgrade, Faculty of Mining and Geology, Institute of Regional Geology and Paleonto-
logy, Kamenicka 6, 11000 Belgrade.



Physical and mechanical properties, particularly hardness, crushability, plasticity,
colour, lustre, etc. have practical importance, because excavation and processing techni-
ques and technologies are depending on them.

This work will consider several most important physical and mechanical properties
of the petrographic coal microlithotypes.

Hardness

Hardness is the coal resistance to scratching, which depends on the composition in ad-
dition to other factors. Examined humic coals showed the prevalence of fusinised component.
The mineralized lusain is hard, unlike nonmineralized soft fusain (Nikolic & D imitrije-
vic. 1980). The hardness of mineralized fusain is determined on the mineral tilling the fu-
sain interstices. Thus, calcite and pyrite are rated 3 and 6.5. respectively, on Mohs' scale.

The hardest coals are fusain-xylain-durain and xylain-durain types, particularly
those which have fusain uniformly distributed in jellified groundmass. Humic coals which
contain dominantly jellified microcomponents (clarain. duroclarain, vitrain) are less hard
than the coals with prevailing fusinised components. The third type of humic coals, of
mainly exinoid and resinous microcomponents (sporinite, cutinite, and resinous durain and
clarodurain coals) are quite hard.

Hardness, or microhardness of individual petrographic components depends on the meta-
morphic degree. The more advanced metamorphism, the higher the microlithotype hardness.

A change in microhardness in a microlithotype is believed to be the result of its
changed molecular structure. One should bear in mind that carbonaceous material is a
mixture of highly molecular compounds, which consist of a condensed ring of aromatic
compound structure and complex atomic groups with double lateral bonds with the ring.

In follows from the above that:

- petrographic components of coals differ in microhardness, and

- the hardest microcomponents are those of fusite group, the softest those of lipti-
nite, with vitrinite intermediate between the two groups.

Crushability

The tests of coal crushing have shown its crushing strength directly related to the
petrographic composition. This is an important physical property of coal for recovery of
carbonaceous material and processing to obtain products of higher calorific values (semi-
coke. coke, briquette coal, etc.).

Crushing tests (Dimitrijevic & Cvetkovic, 1968; Dimitrijevic, 1974) on car-
bonaceous material and microlithotypes of Banovici coals, Bosnia, gave significant re-
sults. The coefficient of crushability (T) was determined by Protodjakonov method.

Crushability coefficient is calculated from the relation

f =20 n/h

where: 1is coefficient of coal crushability,
n is number of weight drops, and
h is height (mm) of material in the measuring tube.



Additionally to coefficient f, weight of particle size less than 0.5 mm is determined
and the percentage of this size in relation to the initial composite weight of all coal
specimens (Table 1).

The moisture content in the tested coals, their microlithotypes, varied from 6% to 11%.

The volume of particles of sizes below 0.5 mm and the specific work used to crush
coal are directly related and expressed as A=0.53f kg/cm3 (D imitrijevic & Cvetkovic,
1968). As shown in Table 1, the lower the coefficient f, the lower is the specific work.

Coefficient of crushability f of laboratory tested microlithotypes vary from 0.4 (fusite) to
1.54 (detrogelite). and increases with the rate of respective microlithotype in the coal.

The direct relation of microlithotype crushability and the petrographic composition
implies a direct relation of the former to the dustribution of microlithotypes in various
particle sizes of coal (Nikolic & Dimitrijevic, 1980).

Specific gravity

The specific gravity of a coal depends on its composition, quantity of mineral impu-
rities, and metamorphic degree.

Compared with other microlithotypes, vitrinite has the lowest specific gravity, clarite
higher, and durite the highest. This is substantiated by a study (Dimitrijevic. 1980) of
brown coals from a number of coal fields (Table 2).

The above test results show that specific gravity depends on the coal composition.
Thus, fusite has the highest specific gravity in each tested coal. The next highest is that
of textogelite (excluding Mostar coal, as a result of other factors), intermediate between
detrotextite and detrogelite. All earlier tests indicated the direct dependence of this physi-
cal property on the petrographic composition of coal.

Plasticity and elasticity

The microlithotypes have not been well studied in respect of coal plasticity and
elasticity to be able to give any final conclusions. Nevertheless, some characteristics have
been noted. Thus, the microlithotype detrotextite is always a very heterogeneous, soft and
unstable constituent. It is very hard, but elastic.

Detrogelite contains almost 50% of jellified woody material and is more elastic than
the preceding microlithotype. The elastic properties of textogelite depend on the prevail-
ing constituent, gelite or xylite or both (depending on rates). It is more elastic with a
higher xylite rate. However, if represented by highly jellified ligniiied tissue, it is not
elastic but hard and rigid. Fusite, an extremely brittle microlithotype, without the necessa-
ry mechanical stability is lacking the elasticity. This was found (Dimitrijevic &
Salovic, 1967) by testing coal from Ramici coal basin near Banjaluka. Also, the relati-
on between the coal composition and physical and mechanical stability of carbonaceous
material, or its elasticity, was established.

Two coal seams were studied in Ramici mine. Their strength parameters were com-
pared and it was found that some of the parameter values were the result of the much
jellified lignified tissue characterized by geomechanical instability. Thus, coal samples
from seam one differ from those of seam two which has high values of strength and



elasticity. This is explained by the much higher rate of detrotextite than the jellified xy-
lem. The higher geomechanical stability of detrotextite is provided by its structure, i.e.
heterogeneity of its microconstituents.

The above example and other investigations indicate the importance of the petrogra-
phic composition of coals.

Lustre and colour

Coal lustre depends directly on its composition. Thus, coals composed dominantly of
fusinised components are mostly dull or semidull. Coals containing 50% or less of jellifi-
ed woody material and those of slightly fusinised microcomponents are semidull.

Coals composed of prevailingly jellified microcomponents (clarain, duroclarain, vi-
train) are bright coals. Only duroclarain type is a semibright coal.

Coals composed predominantly of spores, cuticles or resinous bodies are semibright.

The colour of a coal depends on its petrographic composition in addition to other
factors. It is macerals which make up the microlithotypes that are coloured. Thus, for in-
stance, macerals originating from wood bark and fibres vary in colour. Vitrinite, in trans-
mitted light under microscope, is light-coloured or dark orange, and in reflected light it
is light grey. Fusite is black, and semifusite is light- or dark-coloured, etc.

Macerals originating from resistant plant or algal remains are light-coloured, as well.

Microlithotypes and consequently the coal change in colour, and brightness, through
the oxidation processes.

CONCLUSION

Physical properties of coals are mainly influenced by their petrographic composition.
More precisely, physical properties of a coal depend on qualitative and quantitative char-
acteristics of microlithotypes and macerals which combined form the coal.

The study of physical properties of macerals and microlithotypes in coals is most impor-
tant. because they control geomechanical stability and other characteristics of coal, which are
considered in numerous aspects of coal extraction, cleaning and processing for various uses.

Translated by D. Mijo vie-Pilie
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