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YJ^K 553.96:553.04/.06(497.11) OpHi HHajiHH HayMHH pajj

KBAJIHTATHBHO-KBAHTHTATHBHE OCOBHHE 
MPKO-JIHTHHTCKOr yrJLA BACEHA JIM.HJIHA'

OA

IleT p a  JeBpeMOBHha* h JlHMHTpaja ^HMHTpnjeBHha**

U,HJb p a^a  je  na  ce n p y x e  peneBaHTHH eneMeHTH 3a yTBp})HBaH>e KBaJiHTaTHBHO—KBaHTHTaTHBHHx K a -  

paKTepHCTHKa MpKO—jiHrHHTCKor yrjba SaceHa ”JIy6inma”. f(a 6h ce y u;ejiHHH i p j t  ocTBapno npHKa3aH je  re o -  
jiou ikh  cacraB Jie>KHiiiTa ca c b h m  noTpe6HHM napaMeTpHMa. aTe cy rnaBHe KapaKTepncTHKe Koje yKa3yjy Ha 
KBajiHTaTHBHo—KBaHTHTaTHBHe oco6HHe yrjbeHe MaTepnje.

K jty iH e  peiH : m p k o -jih fh h tck h  yrajb , t o p to h —capMaT, npeT0pT0H-xenBeT, ro p i ta  Kpejia, caM03anan>HB0CT, 
racoHocHocT, TexmmKa aHajiim.

TEOJIOrHJA JIEJKHUITA

y  reojioniKoj rpa^H yrjbeHor SaceHa "JIy6HHiia" yTiecTByjy c'rpaTnrpacjocKH HJia- 
hobh: KBapTap, TopTOH—capMaT, npeTopTOH—xejiBeT h ropsba Kpejja.

ycTaHOBJbeHO je jja TopTon—jjoilh capMaT, noHHH>e 6a3ajiHHM kohi’jio mcpa'rnMa, 
Kojn cy TpaHcrpecHBHH y onHocy Ha cJiaTKOBOjine yrjLoiiocne cepnje cejiHMenaTa. Ha 
o6ofly 6aceHa OBaj KOHraoMepaT Jie*H npeKO Tycj>a h Kpe^HHX cejjHMenarra. Hopejj 6a- 
3ajiHHX KOHraoMepaTa OBy cepHjy caHHH>aBajy chthh h KpynH03pHH necKOBH ca noja- 
BaMa mjbyHKa. IloBJiaTHH xopH30HT oBe cepHje H3rpal)eH je oji rJiHiioBiiTo-iicinTiapcKHX 
cejjHMeiiaTa, Kojii ce HaiisMeHH'iiio cMeibyjy. JIe6ji,Hiia noBJiaTHor X0pH30HTa je pa3- 
JiHHHTa, TaKO jia je Ha iieKHM MecTHMa n0TnyH0 epojjOBan, jiok Ha jipyrHM jjocTHJKe 
j^e6jbHHy h jio 100 MeTapa (CHMHh, 1958).

Jlpyrn cTpaTHi pacjjCKH ojiejbaK npeTopTOH—xejiBeT Jieacn TpaHcrpecHBHO h jjHCKop- 
jjaHTHo npeKo anjjesHTa hjih cejjHMenaTa ropibe Kpejje. rioHHibe 6a3ajiHHM KOHrjioMe- 
paTHMa h 6pe'iaMa. MecTe cy rJiHHe, necKOBHTe rjiHHe h Jianoppn Kojn jieace jjHpeKTHO 
npeKo iiajieopejbecjja.

Topiba Kpejia, y 6jiH»coj h miipoj okojihhh, npejicTaBJbeHa je njiaBimacTHM h chbhm 
jianopnHMa h neniHapHMa. 3axBaTa bcjihkh npocTop h hhhh nojiJiory h o6oji ceBepHor,

TaKOBCKa 9, Eeorpafl.
** H h c th ty t  3a pernoHajiHy reojiorH jy h najieoHTOJiornjy PyaapcKO~reoJiomKor t}iaKyjiTeTa, YHHBep3H- 

TeTa y Beorpany, KaMeHHiKa 6, Beorpafl.
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3anap;Hor h H CTO H H or jjejia SaceHa. C ejjH M eH T H  ropH>e Kpejje y  obo] o 6 a a c T H  c y  y 6 p a H H , 

c a  on iH T H M  n a jiiiH M  y r j io M  n p e M a  3 a iia , 'iy .
IUto ce Tii'ic TeKTOHHKe, JIy6nn'iK(>-",Be3jtancKH 6aceH je Hcnpecenan HHTeH3HB- 

hom pajpjajiHOM TeKTOHHKOM pa3JiH'iHTor npaBija iipy>Kaii>a pacejja, tbko j ja  j e  H3jreji,CH 
Ha Behe hjih Maae 6jiokobc.

Mojkc ce KOHCTaTOBarra jja je nocTojaJia H3yseTH0 jaKa TeKTOHCKa aKTHBHocT Ha 
MaJioM npocTopy, h no 6pojy pacejja, BejiHHHHH, npaBijv npyxaH>a h BpeMeHy CTBapaita.

CBa OBa p a c e j j a i b a  yHyrrap jjeiipecHja h noTOJiHHa v' ihiihjih c y  KpynHy jje H H B e jia -  

n;Hjy npocTopHor nojioiKaja yrji,eiiHX h o c T a j in x  cjiojeBa, Bpjio ' i e c r o  h n a  KpaTKOM 
o j ic rro ja H ,y .

E Ip e M a  TOM e J I v o h h 'i k o  j i e a c n i i iT e  je cjio»:eiie TeKTOHCKe rpai>e, ca MairacjjecTaijH- 
jaMa njiHKaTHBHHX, jjncjyhkthbhhx h pajinjajiniK jjectx)pMannja, Koje cy CTBopHJie ycjio- 
Be 3a C T B a p a ib e  jjeiipecHja h noTOJiHHa hito je y n i n a j i o  Ha iiejejuiaKO i u i a i i J b e ib e ,  kbko 
BpeMeHCKH, TaKO H npOCTOpHO.

J e 3 e p c K a  x e jiB e T C K a  y r jb O H O c iia  c e p n j a  c j io p M iip a n a  j e  y  j j e n p e e i i j a M a ,  y  H e je jii- ia -  

khm BpeMeHCKHM y c jio B H M a , yTH H ,aJia j e  H a jje& iJb iinv  yrJbO H O C H e cjiopMaijHje h K a p a K T e p  

vi jijOhociiocth, KaKO n o  6 p o j y  y rJb eH H X  cjiojeBa, TaKO h n o  jje6ji,HHH, r e o M e T p n jH  h 
X H n c o M e T p n jckom H H B oy c j io je B a  y  i t o j .

yrJLOH O CH O CT .lEvKHIIITA

X e jm e T C K a  npojiyKTHi>,iia cepnja iipe;iCTaBJLcna je necKOBHTHM h jianopoBHTHM 
rJ iH H aM a, neiiHiapHMa h jiaiiopijHMa. Y rjb O H O C H a c e p n j a  y  obom n p o c rr o p y  JT y 6 iiH H K o r 

6 a c e H a  Moace ce irijjBojHTH Ha T pH  X0pH30HTa: jioihh hjih n o ju n iC K H  xopH30HT, cpejjibii 
HJIH yrJbO IIO C IIH  X0pH30HT H I'OpibH HJIH nO BJiaTH H  X0pH30HT.

H ajiiH > K H  vi’JboiiocHH x o p H 3 0 H T  n p e j jc T a B J b e i i  j e  J ia n o p o B H T H M  rjiHHaMa, Koje c y  

MecTHM HHHO npomapaHe n p o c j io j i jH M a  rjiH H an ;a  h n e n n i a p a .  y  cacTaBy J i a n o p a u ;a  pa3BH- 
jeHa c y  2 yrjr>eHa c j i o j a  (rrpehH h mctbpth). I Ip B H  hjih j j o i tH  y rJb e H H  c j io j  pa3BHjeH j e  H a 

n;ejioM npocTopy, e K c n j io a T a 6 H J iH e  j e  j j e 6 j b i i n e ,  h jio c a j i a  j e  6 ho cT aJiH O  y  e K c n j io a T a -  

ip ijH  (K a jja  j e  pvjtniiK p a j j n o ) .  M e i)y T H M  y n o je jiH iiH M  jjcjioBHMa J ie acH H iT a  jieGjbiiiie I 

(jjoiber) yrjbeHor c j i o j a  3 i ia T i io  c e  C M aft,y je  j jo  H C K JiH iberba. jTI p y r n  yrjbeHH c j io j  T a K o Ije  

j e  pa3BHjen h HM a e K c iu io a rra 6 H JiH y  jie6ji>Hiiy. M e i)y T iiM , jjo c a j i a  HHje eKcnjioaTHcaH, 
M a ^ a  n o  cbhm n o K a 3 a T e jb H M a  n p a r a  I v u b e i n i  c j io j .  I I p e M a  j io c a j ia m ib H M  p e 3 y jiT a T H M a  

H C T pa>K H B aii,a ' r p e h n  yrjbeHH c j io j  HMa o r p a i iH H e i io  pacnpocTpaibeibe. y  HajBHHiHM  

jiejioBHMa H a jia 3 H  c e  'ictbpth y rJb e H H  c j io j  kojii T a K o ije  n M a  o i  painiHeno p a c n p o c T p a -  

ib e i b e .  M ecTH M H H H O  j e  pa3BHjeH h HMa e K c n J io a T a 6 H J iH y  jje6ji,Hiiv. OBaj CJioj jiokh koh- 
K o p ^aH T H O  n p e K o  III y r j r > e i io r  c j i o j a .  C M a T p a  c e  y  n o r j i e j j y  c rr a p o c T H  j i a  n p n n a j j a  H a j r o p -  

H>eM j ic j iv  x e j iB e T a ,  h j i h  j j o i i e M  c a p M a T y .

ITe6)Ji>HHa y r jb e H H X  cjiojeBa Kpehe ce y  cJiejjehHM rpaHHii;aMa:
-  IV y r j t e H H  cjioj ojj 0,00 jjo 32,0 m .

-  III y rJ te H H  c j io j  ojn; 0,00 j?o 20,0 m .

-  II y r jh e H H  cnoj ojj 0,00 30 19,0 m .

-  I y r J b e i iH  cjioj o jj  1,50 j?o 20,0 m .
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nETPOrPAOCKE OCOBHHE YrJbEHE MATEPHJE

r i o  n p B H  n y T  c y  H3B p m e H a  M H K p o cK o n cK a  iie Tp o ip a c Jic K a  H c n H T H B a ita  y rJb e H e  M a - 

T e p n je  H3 0 B0r  G acena h  t o  y  O KBH py CBa 'ic T iip H  y r jb e n a  c n o ja  (p e n p e 3eH Ta TH B H H  y 3o p - 

i m ) . H a K o  p e 3y j i T a r a  H M ajy BH ine o p H je irra n H O H n  K a p a K Te p , H M a jyh n  y  BHjjy /ja 30  ca/ja 

H H cy B p m e H a  H c nH TH B an ,a  y  o bo m  iipaBii;y, o h h  npeflcrraBJi>ajy n o n p H iio c  SojfceM n o 3H a - 

BaH>y OBe yrji> e u e  M aTepH je .

O B a  HcnHTHBaH>a B p m e H a  c y  y  o jjO H je n o j c B e TJio c TH , n o c M a Tp a H o  K p o 3 H M ep3H jy  

(y ji> e ) ca  V B ehan.eM  jjo  36 0 x .

K B a JIH Ta TH B H O -K B a H TH Ta TH B H O M  H e Tp ()i pac})CKOM aHaJIH30M HSJJBOjCHa c y  H e TH p H  

K a p a K Te p H C TH ^ H a  M H K po JiH TO TH na: j^eTpHrr —T e k c t o , j je T p in  - r e j i o ,  T e K C T H T — r e jio  h  cjjy- 

3H T  (P ,H M H T p H j e B H h ,  1994).
Ile T p o rp a c jjC K H  ca c Ta B  y rJb e H e  Marre p n je  n p H K a3aH je  Ha cjie jje h o j T a 6 ejin :

03HaKe 
yrjbeHor cjioja

I I e T p o r p a c J ) C K H  c a c T a B  %

.E lepTH T-TeK C TO TeKCTHT-rejio JleTpHT-rejio <E>y3HT
IV 15,25 46,82 32,41 5,52
III 21,86 36,42 41,02 2,70
II 46,72 34,63 19,25 -
I 22,02 60,42 14,66 2,90

IIeTporpac|)CKH c a c T a B  y K a 3 y je  Ha npncycTBO n o je jjH iiH X  MHKpojiHTOTHHOBa y o k b h -  

py n p e r j i e j ja i iH X  yrJteHHX cjiojeBa h  M oxe ce KOHCTaTOBaTH j^a nocToje pa3JiHKe y nor- 
J ie j jy  npncycTBa h j i h  o j jc y c i 'B a  no jejjH H H X  KapaKTepHCTHHHHX MHKpojiHTOTHnoBa y pa3- 
h h m  yrjbeHHM c jio je B H M a .

^eTpHT—TeKCTO npncyTaH je y HajBehoj kojihhhhh y OKBHpy II yrji>enor cjioja 
(46,72%), jjok y ocTajiHM cjiojeBHMa HaJia3H ce y npH6jiiĐKHHM KOJiHHHiiaMa. OBaj neT- 
porpacjjcKH MHKpojiHTOTHn npejjcTaBJba MaT h xeTeporeHH neTporpacjjcKH cacTojaK. 
CacTojH ce H3 ocHOBHe yrjbeHe Mace h Maijepajia H3 rpyne eK3HHHTa h HHepTHHHTa. 
IberoBO noBehaHO npHcycTBO y nojejjHHHM napTHjaMa yrji>a npoy3poKyje cneHncjJHHHe 
<|)H3HHKO-MexaHHHKe h xeMHjcKO—TexH0Ji0iiiKe BpejjiiocTH yrjbeHe MaTepnje. HMajyhH 
obo y bhjjv II yrjbeHH cjioj mo>kc ce CBpcTaTH y OBy KaTeropnjy.

TeKCTHT-rejio je npejjcTaBJben rejiHcj)HijHpaHHM jjpBenacTHM tkhbom h iipHcyrran 
je Kao MHKpojiHTOTHH y B e h e M  npoH;eHTy y oKBHpy I h IV yrjbeHor cjioja mTo hm jjaje 
noce6He KBajiHTenie oco6mie. Kojj oBor MHKpojiHTOTHna je 3ana»ceno jja je Ha noje- 
jihhhm jjejioBHMa yrJbeHe Marepnje npoijec rejincJjHKaiiiHje 6ho cjia6 , jep je BHjjJbHBa 
j^pBeiiacTa CTpyKTypa, ojjhociio jaBJba ce T3B. CTpyKTypHHT (ojjroBapa TejiHHHTy koji Ka- 
MeHHX yrjbeBa).

Oy3HT ce Hajnemhe jaBJba y o6jiHKy cj)y3iniHTa h  to  cjjpai MenaTa pasjiHHHTor 06- 
JIH K a H BeJIHHHHe.

Oy3HT j e  ojjcyTan y OKBHpy II yrjbeHor cjioja, a Hajia3H ce y MaibHM KOJiH'iHiiaMa y I 
yrjbeHOM cjiojy.
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XEMHJCKE OCOBHHE YrJtEHE MATEPHJE

M o x c ce KOHCTaTOBaTH jia ;io cajia y nor'jrejiv xeMnjcKor HciiHTiiBaiha obh yrjbeBH 
cy pejiaTHBHO Majio HcnHTHBaHH, TaKO jja nocToje BeoMa ockvjihh nojjaijH Kojn ce npn- 
Ka3yjy y OKBHpy t6xhhhkhx aHaJiH3a.

Y npoceKy yrajb JIvGnnna cajip>Kii:
B Jiara..................................................................24,5 %
neneo ................................................................ 20,0 %
caropjbHBe ........................................................33,0 %
flTE  ...........................................................  15.675 kJ

I yrjbeHH cjioj noKa3ao je cjiejiehe oco6mie:
B Jiara............. ..................................................24,61 %
neneo .............................................................. 21,75 %
C caropjbHBH ...................................................2,08 %
ATE ...........................................................  13.835 kJ

McIjvthm TexiiHTiKa aHajiH3a I (jion>er) cjioja cpejihbii cajip>Kaj ojj 60 npo6a jiajia je 
cjiejjehn cajipacaj nojejiiiiiHX KOMnoHeHaTa:

B Jiara .......................................................................,v.................31,0 %
neneo .................................................................14,0 %
S yKynaH ............................................................. 1,0 %
S y nenejiy ..........................................................0,5 %
S caropjbHBO...................................................... 0,4 %
HcnapjbHBe...................................................... 26,1 %
caropjbHBe ........................................................54,1 %
Kokc ...................................................................40,6 %
C -fix ..................................................................25,7 %
DTE.............................................................  13.400 kJ
G T E ............................................................  14.890 kJ

KBajiHTeT yrjba H3 D,eHTpajiHor nojba, jio6njeH Ha 0CH0By BHine rrexiiH'iKiix h eue- 
MeHTapHHX aHajiH3a yrjba H3 jioiber, rjiaBHor yrjbeiior cnoja, no acopTHMaHHMa HMa 
cjiejjehe BpejinocTH (y %):

AcopTHMaH Bjrara ITeneo HcnapjbHBO DTE-kJ C H S-caropjbHBo N+O
KoMaji 28,9 17,75 27,96 13.470 36,4 2,1 0,7 14,14
Kon;Ka 30,3 16,14 27,34 13.290 36,0 2,9 0,6 13,95
Opax 30,0 16,60 27,42 13.200 36,2 2,5 0,8 13,87
CHTaH 29,2 20,74 26,56 12.470 33,8 2,3 1,1 12,82

P e 3yjiTaTH  xeMHjcKiix aHajiH3a yKa3yjy ^a y r a jb  J Iy 6 HHHKor y r J b e H o r  6 aceHa, h  aKO 
je  nejioBOJbHO c a  o b o f  CTaHOBHnrTa HCHHTan, He nocejiyje j io 6 p e  KBaJiHTeTHe o c o 6 HHe. 
O b o  ce M oace 3 aKJbyHHTH Ha 0CH0By HHibeHHiie o  jio cT a  bhcokom  n p o iie H T y  cajipacaja 
BJiare h n e n e j ia .  H iiT ep eca iiT H O  je  na je  KOJiH'iiiiia cyM nopa y  toJiepaHTHHM rpam inaM a. 
O c ra j iH  napaM eTpn yKa3yjy n a  ocpejn't>e KBajiHTeTe y m e r i e  MaTepnje. I l 0Tpe6 H0 je  na-
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r jia c H T H  jja  je npn jiH K O M  H ciiH TH B aiba  n e T p o rp a c fic K o r cacTaBa y rjb e H e  M a Te p n je  y c T a - 

HOBJbeHO fla ce c y M n o p  H ajia3H y  O KBH py iin p H 'ra , y  H a jiie h o j M epH  Ta K O  aa ce Moace 

n o c Ty n H H M a  cenapHcaH>a oflB ojH TH . C j jp y re  c Tp a H e  cymeibeM BJiara ce M osce y  BejiHKoj 
M e p n  o flC Tp a H H TH , a npaibeM h  k o jih tih h 3 n e n e jia  3H aTH O  yMaH>HTH. Cbh t h  n o c Tym i;H  

M o ry  y  3H a TH o j M epH na  n o 6 o jb m a jy  K B a jiH Te T  y rjb e H e  M a Te p n je .

n P 0 3 YKTHBH0 CT YrJbA Y .II >KMHI i y

I lp e M a  n o c jie jjib H M  iip o p a q yH H M a  ( J e B p e M O B H h ,  1991 )  6HJiaHCHe, re o jio m K e  h  

o c T a jie  n o  B p cTa M a  p e 3epBe A +  B K a T e ro p n je  H3HOCHJie cy :

-  e K c n jio a T a H H O H e .............................. 7 .526.000  TO H a

-  r e o J io u iK e .........................................  10 .035.000  TO Ha

C a  p e 3epBaM a A +  B K a T e ro p n je  ojj 10 .035.000  TO H a h  o nTH M ajiH O M  n p 0 H3B0 jjib0M 

o jj 250.000  t/god. BeK eKcnJioaTan;H je y r J b a  B3h o c h o  6 h  40  ro jjH H a.

y  JieaK H iiny c y  p a 3BHjeHa jjBa yrjbeHa c jio ja , a e K c n jio a TH ca H  je caMo npB H  (jjo h>h). 

Jlpyrn, ro p ib H  HHje e K cn jio a TH ca H  h  aKO je  HMao n p o jiy K TH B iiy  jje6jbHiiy.
ri()C Jie j(ii,H X  rojjHHa y J3  jjejiy T 3B. " O c o jH o "  OTKpH BeHH cy T p e h n  h  Tie iB p T H  (Haj- 

i i j i i ih n ), ojj Kojnx OBaj nocjiejjibH Moace noB pm H H CK H  jja ce O TK o naB a.

3 AKJtyHAK

1. yrJbeHa MaTepnja jieacHHrra yrjba "JTy6)HHiia" ripnnajja rpynH MpKo—jmrHHTCKHX 
yrjbeBa h  h o  c b o jh m  KBajiHTaTHBHHM cBojcTBHMa He noKa3yje noce6He BpejjHocTH ceM  

Kao cnpoBHHa 3a ropHBO. Me^yTHM, noce6HOM iipmipeMOM MO»ce ce bhjjho H3BpmHTH 
n o 6o jb m a ib e  K B a jiH Te Ta .

2 . r ie T p o r p a 4 )CKa aHajiH3a ynyhyje Ha 3a K JbynaK  jja  nojejjHHH y rjb e H H  cjio je B H  h  

jje jioB H  cjio je B a  n o c e n y jy  M H K p o jiH TO TH n o B e  K o jn  n o  CBojHM  o c o6HHaM a jja jy  noce6aH 
K B a jiH Te T  t h x  jje jioB a y rjb e n e  M a Te p n je . O b o  ripy>Ka M o ry h H o c T  jia ce T e  n a p T H je  y r jb a  

cejieKTH BHHM  O TKOHaBaibHM a ojjBoje h  y n o T p e 6e 3a jip y re  cBpxe.
3 . y  n o r jie jjy  n p o jjy K TH B iio c TH  6 aceHa MOJKe ce K O H C TaTO B aTH  jja  jjo6 njeH H  p e3y j i -  

T a T H  yKa3yjy jja  nocToje MoryhHocTH eKOHOMCKe eK cnjroaTan;H je  y r jb a .
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QUANTITATIVE/QUALITATIVE PROPERTIES OF BROWN LIGNITE 
OF LUBNICA COAL BASIN

by
* 5<e *

Petar Jevrem ović and D im itrije  D im itrijev ić

The intention of this paper is to give elements relevant for establishing the qualitative and quantita- 
tive properties of brown lignite of Lubnica coal basin. For a complete picture, the geology of the deposit 
is given in detail, and principal characteristics which indicate the qualitative and quantitative properties of 
the carbonaceous material.

Key words: brown lignite, Tortonian/Sarmatian, pre-Tortonian/Helvetian, Upper Cretaceous, self-ignition,
gas content, physical analysis.

GEOLOGY OF THE DEPOSIT

Tortonian/Lower Sarmatian deposits begin with basal conglomerates which are trans- 
gressive in relation to the series of freshwater coal deposits. Marginally to the basin, the 
conglomerate lies over tuffs and Cretaceous sediments. Besides conglomerates, the series 
includes fine and coarse sands and gravel occurrences. Over the series, lies a horizon of 
altemating argillaceous and arenaceous sediments. This horizon varies in thickness, from 
being locally completely eroded to hundred metres (Sim ić, 1958).

The pre-Tortonian/Helvetian stratigraphic division is transgressive and unconformable 
over andesite or Upper Cretaceous sediments. It begins with basal conglomerates and 
breccias. Quite eommon are clays, sandy clay, and marls directly overlying the paleore- 
lief.

Upper Cretaceous deposits in both proper and general areas are represented by bluish 
and gray marlstones and sandstones over a large extent, forming the base and the north-

Takovska 9, Belgrade.
University of Belgrade, Faculty of Mining and Geology, Institute of Regional Geology and Paleonto- 

logy, Kamenička 6, Belgrade.



392 P. Jevremović and D. Dimitrijević

em, westem, and eastem margins of the basin. These deposits are folded and generally 
dipping to the west.

The tectonic pattem of Lubnica-Zvezdan basin consists of intersecting radial faults
of different strike trends, and smaller or larger blocks.

Tectonic events must have been strong in a small area, as indicated by the number,
size, and direction of faults and the time of the events.

All faultings in depressions resulted in delevelling coal and other beds, often within
short distances.

Consequently, Lubnica deposit has a composite tectonic fabrie and manifestations of 
plicative, disjunctive and radial deformations, which provided for the formation of depres- 
sions and subsidences and floodings nonuniform in time or space.

The lacustrine Helvetian coal series formed in depressions, under nonuniform condi- 
tions, which resulted in a nonuniformity of the formation thickness and character of coal 
by the number of coal seams, thickness, geometry and hypsometric bed levels in it.

COALIFICATION OF THE DEPOSIT

The Helvetian productive series is represented by sandy and marly clays, sandstones 
and marlstones. The pre-Tortonian/Helvetian coal seers in Lubnica basin can be divided 
into three horizons: lower or underlying horizon, middle or coal horizon, and upper or 
overlying horizon.

The lowermost coal horizon is represented by marly clays, locally intercalated with 
shale and sandstone. Two coal seams (third and fourth) are embedded in marlstones. The 
first or lower coal seam is extending all under the area, has a workable thickness, and 
has been worked (whenever the coliery was in operation). However, the first (lower) coal 
seam is thinning out in some parts of the deposit. The second coal seam is also thick and 
workable, but it has not been worked although its extent was assessed as equal to the 
first coal seam. The third coal seam has a limited extent. A fourth coal seam was found 
at highest levels, but of limited extent, workable in places. This seam is conformable 
over the third coal seam, and is dated as the uppermost Helvetian or the Lower Sarma- 
tian.

The coal seams have the following thicknesses:
-  Fourth coal seam from the surface to 32 m;
-  Third coal seam from the surface to 20 m;
-  Second coal seam from the surface to 19 m; and
-  First coal seam from 1,5 m to 20 m.

PETROGRAPHIC PROPERTIES OF CARBONACEOUS MATERIAL

Coal from all four seams of this basin was examined for the first time by petro- 
graphic microscopy on representative samples. Although general, the analytical results are 
a contribution to the study of this coal.
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The analysis was microscopic in reflected light, with (oil) immersion and magnifica- 
tion 360 times.

As a result, four characteristic microlithotypes were identified, viz.: detrite-texto, de- 
trite-gelo, textite-gelo, and fusite (D im itrijević, 1994).

Petrographic compositions of carbonaceous materials are presented in the table be-
low.

Coal P e t r o g r a p h i c a l  c o m p o s i t i o n  c
seam Dertite-texto Textite-gelo Detrite-gelo Fusite
IV 15,25 46,82 32,41 5,52
III 21,86 36,42 41,02 2,70
II 46,72 34,63 19,25 -
I 22,02 60,42 14,66 2,90

The above table shows a nonuniformity in the presence or absence of some charac- 
teristie microlithotypes between coal seams.

Detrite-texto us the highest (46.72%) in the second, and more or less uniform in 
other coal seams. This microlithotype is a matt heterogeneous petrographic constituent, 
composed of a carbonaceous mass and macerals of exinite and inertinite groups. The in- 
creased detrite-texto in some coal portions gives it specific physical-mechanical and 
chemical-technological values of the carbonaceous material. In this respect, second coal 
seam falls into this class.

Textite-gelo has gelated woody texture, a microlithotype of increased rate in first 
and fourth coal seams. Some portions of the carbonaceous material show weak gelation, 
where woody structure is visible; these portions form tructumite (corresponding to telinite 
in rock coal).

Fusite commonly occurs as fusinite, in fragments varying in shape and size. It is not 
contained in second coal seam, only in small amounts in first coal seam.

CHEMICAL PROPERTIES OF CARBONACEOUS MATERIAL

Coals of this basin have been little chemically analysed. There are only scanty data 
of physical analyses.

Lubnica coal average constituents are the following:
Moisture ..................................................24.5 %
Ash ........................................................  20.0 %
Combustibles ......................................... 33.0%
LHE.....................................................  5,675 kJ

First coal seam:
Moisture ..............................................  24.61 %
Ash ......................................................  21.75 %
Combustible S ....................................... 2.08%
LHE ..................................................  13.835 kJ
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Sixty analysed samples of coal from the first (lower) seam had the following con-
tents:

Moisture ................................................  31.0 %
Ash .......................................................  14.0 %
Total S ....................................................  1.0 %
S in ash ................................................  0.5 %
Combustible S ...................................... 0.4 %
Volatile m atter...................................... 26.1 %
Combustibles ........................................  54.1 %
Coke .....................................................  40.6 %
C-fix ....................................................  25.7 %
LHE .................................................  13.400 kJ
UHE .................................................  14.890 kJ

The percents of coal from the central field were obtained through a number of ana- 
lyses on coal from the lower, main seam, and are given below:

Form Moisture Ash Evapor. DTE, kJ C H S comb. N+O
Lamp 28,9 17,75 27,96 13.470 36,4 2,1 0,7 14,14
Cube 30,3 16,14 27,34 13.290 36,0 2,9 0,6 13,95
Ball 30,0 16,60 27,42 13.200 36,2 2,5 0,8 13,87
Fines 29,2 20,74 26,56 12.470 33,8 2,3 1,1 12,82

Chemical results, although inadequate, indicate unsatisfactory quality of Lubnica coal 
for its quite high percentages of moisture and ash. The sulphur concentration, however, is 
tolerable. Other parameters indicate a medium quality of carbonaceous material. Sulphur 
is mainly contained in pyrite, and can be eliminated by the separation technique. Most of 
the moisture content can be eliminated by drying, and ash can be reduced by cleaning. 
All these can much improve the quality of the carbonaceous material.

WORKABLE COAL RESERVES

The latest estimates (Jevrem ović, 1991) of coal (economical and geological) re- 
serves are:

-  workable.............................................. 7.526,000 tons
-  geological...........................................10.035.000 tons

Coal production at a rate of 250,000 ton per year from a reserve of 10.035.778 tons 
will take forty years.

Two seams are developed in the deposit, but only one (lower) has been worked.
In Osojno, SW area of the coal field, third and fourth (shallowest) seams were 

found; the shallower seam can be worked from the surface.
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CONCLUSION

1. Coal of Lubnica deposit is classified as brown lignite usable as fuel. Its quality 
can be significantly improved by adequate processing.

2. Petrographical analysis indicates that some seams of parts of seams contain mi- 
crolithotypes which give the coal a specific quality. These coal portions can be selectively 
excavated and used form purposes other than fuel.

3. An economical production of coal is indicated as feasible by some elements based 
on the analytical data.
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