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Jordan Kortenski, Alexander Zdravkov 

University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia; jordan_kortenski@hotmail.com, alex_zdravkov@yahoo.com 
 
ABSTRACT. The coal seam was sampled in 10 sections. According to the International in-seam coal classification Gotse Delchev coal can be 
classified as metalignite with combustion temperature – 15.86 MJ/kg and huminite reflectance – 0.246%). The petrographic composition is 
dominated by Huminite group macerals, among which humodetrinite (attrinite and densinite) is prevailing. The contents of lipoid macerals are 
relatively high, mainly due to the presence of detritic liptinite particles. Resinite contents are also low, thus suggesting precursor vegetation 
composed mainly of deciduous trees.  Inertinite group is represented by funginite and inertodetrinite in very low amounts. The ash yield is high, 
which together with the high contents of sulphur in some parts of the coal seam reduces significantly the coal quality. The maceral indices point to 
peat formation in a seasonally drying limnic to telmatic rheotrophic marsh. 
Key words: lignite, petrology, liptinite macerals, reflectance, indices of the coal facies, Gotse Delchev Basin 

 
 

 
 

,  
.  

 
,  

 
 

. 
 
 

 
 

 
. . 

 
 

- .  

 
 ( . 1). , 

,  
 ( , , 1994).  

, 
,  

 
.  

 ( , 
, 1994). -

.  600  800m. 
- . , 

 ( . 1).  
 

, , 1994).  
 

, , , , 
.  

.  



 

 

 

87 

 700-900m ( , , 1994). 
- .  

 ( . 1.1).  
,  

 ( , , 1994). 
.  

-
, .  
 800m. 

- .  
 

,  
,  ( , 

, 1994).  900 m. 
- . 

, , 
 ( , , 1994). 

 
. 1)  500m. 

- . -
 ( . 1). 

 
, , 

 ( , , 1994). 
 1000m. 

-  
. , 

, , 
 ( , 

, 1994). 
 

 

- .  
. 1).   

 
 ( , , 1994).  

,  (1994) . 
 

 
- .  

 ( . 1).  
, ,  
.  

 ( , , 
1994).  ( , 

, 1994).  1000m. 
- .  

 
. 1).  

, 
), ,  

 ( , , 
) ( , , 1994). 

 
-  ( , 

, 1994).  
- .  

-  

 0  100 m.  
 ( , 1980). 

- . -  
, , , 

, .  
 

16 .  100-250 m. 
 ( , 1980).  

- .  
, - , 

 ( , 
1980).  50-100  500 m.  

 
.  

. 
 

.  ( . 1). , 
 28m.  

,  
, , 1994).  

   
. 

 
 

 
.  

   
 280-290  300-330 .  

:  –  
;  –  

; ; ;  
, , 1994). 

 
 

 
,  

 10 , 
 10 .  

 1 mm, 
.  

 
 Leica DM250P  

.  
. Two Scan  (Taylor et al., 

1998),  ISO-7404-3.  
 
 

 Leica,  
 600 .  Leica 

DMRX  MPV-SP,  
 546nm,  (nd=1.515),  

50x/0.85  Gadolinium-Gallium-Granat (R=0,899) 
 ( SO-7404-5)  

 ( )  100 
. 

 
 

 3 mm,  
 0,2 mm.  

 (ISO – 331, 589, 
1015, 1170, 1171,1928).  



 

 

 

88 

 
 

 
 
 
 

 

. 1
. 

 
 

 
 

 [
 

 
 

 
 

1:
10

00
00

 (
, 

,19
94

)]:
 1

– 
; 2

 –
 

 
; 3

 –
 

 
; 4

 –
 

 
; 

-
 

: 5
 –

 
 

 
; 6

 –
 

; 7
 –

 
, 

,  
; 8

 –
 

 
 

; 
9 

– 
 

 –
 

 
; 

10
 –

 
 

 
 

 
 

; 
11

 –
 

 
 

; 
 1

2 
– 

 
 

 
 

; 1
3 –

 
 

; 1
4 –

 
 

; 1
5 –

 
 

; 1
6 –

 
 

 
; 1

7 –
 

; 1
8 –

 
 

 

 



 

 

 

89 

 
 

 
 

 
-

,  
. 

 – 
 42,6% ( . 1). 

 
.  

 71,5  85,2%,   80,6%  
. 1). ,  

. 
- .  

.  
 0,3% ( . 1). 

 
 ( )  ( . 2). 

. 
- .  

.  
.  

 1,2  10,8%, 
 0,4  3,9% ( . 

1). ,  
.  

   
.  

- .  
 ( . 1). 

 57,1  77,8%  
 

 ( . 1).  ( . 3)  
.  

,  
 ( . 4). 

- .  0,4  7,6% 
. 1), .  

 –  
.  

 ( . 2). 
 

.  
 -  14,3  28,5%  

  19,1% ( . 1). 
- . ,  

 1,6  4,4% ( . 1).  
 ( . 3,4,7),  ( . 3,4,7,10) 

 
 ( . 6,9).  

 ( . 6,7,9),  ( . 9,10), 
 ( . 10)  ( . 3,10).  

 
 ( . 6,9). 

- . ,  
 –  0,5  1,8% ( . 

1).  ( . 9),  
 ( . 5, 

7, 6).  –  

 ( . 7, 9)  ( . 5). 
,  

 ( . 6, 7).  
 ( . 9), 

,  
. 5). 

- .  
 0,4  2,3%,  

 ( . 1).  
 

 ( . 8).  
,  

. 
- .  

 1,0% ( . 1).  
 ( . 8)  ( . 10).  

 ( . 8), ,  ( . 10). 
 ( . 10). 

- . ,  
 –  0,4  2,2% ( . 1). 

 
 

 ( . 11) . 
- . . 

,  
 0,4  2,2% ( . 1).  

, , 
,  ( . 9).  

 
 ( . 5)  

. 
- .  

,  ( . 4)  
.  

 –  7,6  
16,5% ( . 1.). 

 
.  

 
– 0,3-0,9% ( . 1),  

.  
,  

 0,3  0,9% ( . 1). 
- .  

 0,9% ( . 1).  
 ( , )  ( . 6), 

 ( . 3, F-1) .  
 – -  

 ICCP (2001) ( . 5).  
- .  

 ( . 4),  
,  ( . 1). 

 
. 

 
:  

 (GWI)  (VI)  Calder et al. 
(1991) :  (TPI)  

 (GI)  Diessel (1992) ( . 1). 
 

 
 

 
 



 

 

 

90 

 
 
 
 
 
 

 
 

. 2.  ( )  (Ch)  
 ( , ; . 500) 

 
 

 
 

. 3.  (Sp),  (F),  (D) (  
, ; . 500) 

 
 

 
 

. 4.  (Sp),  (Ld),  
(Id),  (At) ( , ; . 

500) 
 
 
 
 

 
 
 
 
 
 

 
 

 
. 5.  (Cu),  (Fl) ( , 

; . 500) 
 
 

 
 

. 6.  (Cu),  (Sp),  (F) (  
, ,  

; . 500) 
 



 

 

 

91 

 
 
 
 

 
 

. 7.  (Cu),  (Sp) ( , 
; . 500) 

 
 

 
 

. 8.  (Sb),  (R) ( ,  
, ; 

. 500) 
 

 
 
 
 

 
 

. 9.  (Cu),  (Sp),  (Fl) (  
, ; . 500) 

 
 

 
 

.  10.   (Sb),   (Sp),   (Fl)  
, ; . 500) 

 

 
 

. 11.  ( ) ( ,  
; . 500) 

 
 
 
 
 
 
 
 



 

 

 

92 

 

 
 



 

 

 

93 

 
. Calder 

et al. (1991) ,  
-

.  
-

, . 
 Diessel (1992)  

. 
 

 
 

 0,126  0,383% 
. 2).  

 0,228  0,262% (  0,246%) ( . 2). 
 
 

.  
 

 0,20-0,25%.  
 

 0,25-0,30%. 
 

 
 

 –  25,3  42,8%.  
37,13% ( . 3).  

 S –  1,17  4,02% ( . 3),  
,  

.  
 

,  
 26,84% ( . 3). 

 13,9  37,7% 
. 3).  

 15,86 MJ /kg ( . 3). 
 
 

 
 
 
 

.  
,  

 ( ). -
 (  

)  
).  

,  
.  

,  
.  

, ,  
 
 

.  
,  

 
.  

 
 

,  
, .  

, 
, 

.  
. 

 
.  

 
,  “ ”  

 03/06 ,  
O02-55. 

 
 

 
, . 1980.  

. – . 
, 25, 2, 103-115. 
, ., .  1994.  

 1:100000, . . .  
. ., “ ” , 58 . 

Calder, J., M. Gibling, P. Mukhopadhyay, 1991. Peat formation 
in a Westphalian B piedmont setting, Cumberland basin, 
Nova Scotia: implications for the maceral-based 
interpretation of rheotrophic and raised paleomires. – Bull. 
Soc. Geol. France, 162, 2, 283-298. 

Diessel, C. F. K., 1992. Coal-bearing Depositional Systems. 
Springer, Berlin, 721 p. 

ICCP. 2001. The new inertinite classification (ICCP System 
1994). – Fuel, 80, 459-471. 

International Classification of in-Seam Coals. 1998. United 
Nations, New York, 41 p. 

ISO7404-3: 1984. Methods for the petrographic analysis of 
bituminous coal and anthracite. Part 3: Method of 
determining maceral group composition. International 
Organization for Standardization, ISO, Geneva. 1984. 

ISO7404-5: 1984. Methods for the petrographic analysis of 
bituminous coal and anthracite. Part 5: Method of 
determining microscopically the reflectance of vitrinite. 11 
p. International Organization for Standardization, ISO, 
Geneva, 1984. 

Taylor, G. H., M. Teichmüller, A. Davis, C. F. K. Diessel, K. 
Littke, P. Robert. 1998. Organic Petrology. Gebrüder 
Borntraeger, Berlin-Stuttgart, 704 p. 

 
 
 
 

 
 “ ”,  

 


	Йордан Кортенски, Александър Здравков
	Минно-геоложки университет “Св. Иван Рилски”, София 1700; jordan_kortenski@hotmail.com, alex_zdravkov@yahoo.com
	PETROLOGY OF THE COAL FROM THE GOTSE DELCHEV BASIN, SOUTH-WEST BULGARIA
	University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia; jordan_kortenski@hotmail.com, alex_zdravkov@yahoo.com
	Въведение
	Геология на Гоцеделчевския басейн
	Материал и методика
	За определяне на влагата въглищните проби са смлени до 3 mm, а за останалите параметри от техническия анализ до 0,2 mm. Всички анализи са извършени според приетите стандарти (ISO – 331, 589, 1015, 1170, 1171,1928).
	Резултати и дискусия






