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Relationship Between Maceral Composition and Some Parameters
Indicating the Degree of Coalification

Hong-Soo Park*

ABSTRACT : Coal properties are controlled by the following two factors; One is the maceral components and the oth-
er is the degree of coalification. In other words, even if coals in question indicate the same degree of coalification,
their chemical and physical properties considerably vary one another when their maceral components are different. It
is well known that vitrinite reflectance is the best single criterion for the degree of coalification covering the whole
range of coal rank. Some authors have recently insisted that sporinite fluorescence is more reliable coal rank paramet-
er than vitrinite reflectance in case of low rank coals. In this paper, to examine the reliance of sporinite fluorescence
as coal rank parameter, fluidity analysis of coals is newly performed and the data are analyzed in comparison with
those of vitrinite reflectance, sporinite fluorescence and maceral components. The results of this study are as follows;
(1) Vitrinite reflectance becomes low when degradinite content is high within one columnar samples, and vice versa.
(2) Variation of vitrinite reflectance depend on degradinite content and on difference of original plant. (3) In dealing
with the Japanese Paleogene coals, sporinite fluorescence is more reliable parameter indicating the degree of coal-
ification than vitrinite reflectance. (4) Maximum fluidity increases exponentially in proportion to the increases of de-
gradinite content.
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Table 1. Classification and characteristics of macerals (Kimura, 1979; Stach et al., 1982).

Maceral Group Maceral Origin of macerals Characteristics in microscope
white grey under reflected light, yellowish brown-reddish brown
under transmitted light, light white higher coalification
Vitrinite telinite - mainly wood of plant  cell structure
collinite | mainly wood of plant  no cell structure and homogeneity
degradinite  grass, leaf heterogeneity
dark grey-dark black under reflected light, light yellow-dark red
under transmitted light :
" L. sporinite spores, pollens transformation or origianl form of spores and pollens
Exinite or Liptinite  yinite cuticles transformation of leaves and cuticles, line shape
alginite algaes transformation of algaes
resinite resins appears mostly as telinite cell filling
grey-white under reflected light, dark color under transmitted
“ight, higher reflectance than vitrinite
Inertinit micrinite unknown rounded shape, grain is very small size (about on¢: micron)
ertmite sclerotinite  fungi elliptical shape, bechive shape of one room-many room
fusinite wood of plant rellular structure, cell normally empty, sometimes filled with minerals
semifusinite  wood of plant intermediate stages vitrinite and fusinite, broken piece shape, lens shape
inorganic matter from the original plants,
inorganic-organic complex, deposited du- . L . .
Minerals TEANIC-OTE; Tpiex, Cepos ! clay minerals, carbonates, sulphides, oxides, iroa disulphides

ring the second phase of the ooalifica-
tion process
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Fig. 1. Relationship between coal rank, different rank parameters and stage of organic metamorphism. *1 and 6: Hood et al.
(1975), *2 and 3: Stach et al. (1982) and Hood and Castano (1974), *4: Gutjahr (1966), *5: Higashide ef al. (1979), *7: Tis-

sot and Welte (1978).
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Table 2. Maceral analysis of Ikeshima coals in Japan
(volume, %).

Depth Vitrinite Exinite Inertinite
(em)  Tel+Col Deg Sp Re Cu Sc
0-5 85.7 137 - 03 - 0.3
5-10 757 20 - 07 - 1.6

10-15 779 215 - 06 - -

1520 78.8 196 03 10 - 03

20-25 84.1 149 - - 03 0.7

25-30 94.4 49 07 - - -

30-35 86.6 113 09 09 - 03

35-40 91.5 76 06 - - 0.3

40-45 87.2 18 03 - - 0.7

45-50 89.0 mo - - - -

50-55 89.8 92 07 - - 03

55-60 91.7 76 04 03 - -

60-65 79.4 99 - - - 0.7

65-70 93.1 66 03 - - -

70-75  Coaly shale

75-80 785 22 - - - 03

80-85 82.0 170 - 10 - -

85-90 85.8 136 03 - 03 -

90-95 87.0 14 10 - - 0.6

95-100  79.7 186 07 03 03 03

100-105  93.3 54 03 03 03 03
105-110  89.5 86 10 05 - 03
110-115 877 1mr 12 - - -
1154120  80.8 169 03 03 - 1.6
120-125  80.1 179 10 - - 1.0
125-130 870 101 23 - - 0.6
130-135 914 83 03 - - -
135-140  84.6 142 09 - 02 -
140-145 915 69 03 05 - 03
145-150 916 81 - - - 03
150-155  93.9 61 - - - -
155-160  90.4 86 03 07 - -
160-165  99.0 0 - - - -
165-170 879 68 03 - - 03

Tel; Telinite, Col; Collinite, Deg; Degradinite, Sp; Sporinite,
Re; Resinite, Cu; Cutinite, Sc; Sclerotinite.
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Hested A g qez4Eae 4 87
Sporinite Vitrinite Degradinite
D(Ec:,TH Fluorescence Reflectance Content
Amax(nm} (% in oil ) (%)
5% 530 080 085 050 |20 10 9

FEolgt & 4 Slth B3 HEIYo|EZ F )
olE, dE] o] E (telinite) B2, 882 AAo| HA}
AL dagituelEnte TE A4S 2w glernz
(Stach et al., 1982; ¥ 5, 1982b) Hl2alt) ol EQ)
Fagoz 2t Alge 2APES )

Table 3¢t Fig. 20 ©&3¢] Aol 352 7PEA
H&HOZ 5 cm A Y Algo) i8] 2 g wALE,
44, dagdduele F83S ey 334
Amax?] scale2 Mgralztgo] Ao W whALE 0.1
%9 W37} Amax 12.3 nmol| A23slEE o]Ad <&
scale®-& A3t} (Ting et al.,, 1975). $-4 d 8]

Table 3. Reflectance, fluorescence and degradinite con-
tents of Tkeshima coals.

Depth Reflectance  Fluorescence Degradinite

(cm) (%) (nm) contents (%)
0-5 0.820 527.53 13.7
5-10 0.786 527.98 220

10-15 0.764 527.11 215

15-20 0.809 526.56 19.6

20-25 0.829 524.75 149

25-30 0.856 526.70 49
30-35 0.870 526.69 113
3540 0.878 527.73 7.6
40-45 0.866 526.42 118
45-50 0.890 527.18 11.0
50-55 0.861 526.99 92

55-60 0.857 526.92 7.6

60-65 0.839 526.74 199

65-70 0.859 527.95 6.6

70-75 Coaly shale

75-80 0.818 526.36 212

80-85 0.844 524.44 17.0

85-90 0.820 523.46 136

90-95 0.842 528.60 114

95-100 0.876 527.07 18.6
100-105 0.890 525.65 54
105-110 0.867 52820 8.6
110-115 0.895 526.01 11.1
115-120 0.828 527.66 16.9
120-125 0.893 528.28 179
125-130 0.864 527.17 10.1
130-135 0.893 526.15 83
135-140 0.876 526.89 142
140-145 0.873 526.30 6.9
145-150 0.875 525.61 8.1
150-155 0.890 525.99 6.1
155-160 0.894 526.43 8.6
160-165 0.949 525.56 1.0
165-170 0.929 527.40 6.8
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50+

Fig. 2, The perpendicular change of sporinite fluorescence,
vitrinite reflectance and degradinite content at Ikeshima coal
mine.
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olth, HHARES AFASF -0.8314, FFYL FBAT
0.1007% 833430 wa] dALgo] B RS 23 3l
AL &5 Utk FA 2k 2 m Fxe] BY @3l
of whALgo] Wik Mgl Aol od Aol &
4 gith. ol& dlagitye]| BV} v B o] Edf H]3] )
WE galgar) B7) il (EH S, 1982b), Bl
Vol EZ| A &3leart v E U] B2 &4
whabgo] AsRitia 48 4 ok 28y Fig. 3014
& £ )Xo, glagtuelE il 2 ABAME
vhakge] ztol7t 9IS & 4 Atk o]AL H|EE o]
E9] B9, 334 Jdo| & A &5S vEhlE
" Ez| Vol EQ] 7]¢o] HEe 29289 zlold A
T 9hAgo] Ajol7} Bkm A e 4 qich W AF
gl E F34o| HagtUolE FFFT Aol
o Ao AxeyolEst siety Aeo] ] fE
o "lagtve|Ee] 43S A9l WX ¥7] Wielgn
& 4 gtk o714 7 e H|EeUo|E Y &
A 0.764~0.949%7A] W 831H, BER| = 0.859%%
EZ2HAE 0.039%01ch 2F2 Vol E BPAdL 523
46~528.60 nm7}A W3}EH, 1 HoAlE 526.67 nm,
A2 AR EEHAE 0.0087%0190th ©]¢} 2ol
HEZ U] E WA 2 AXIJlE FFA 9| £33
wsle] REAAE vashd FPAe EEUAE AL
£ WA o 1/MAEE, o]AL AxFo]EY)
et Age £ A¥U|EE PAT BA BHE,
2 5o] 37150 BAE ) ot EA] T HAV o
Bo] A& ZF9| Ao|7} W2 gl7] WRolgtn 33T
& St
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4% 1 432708 hstnst .
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459 % 9YolM M2 FaE-5 st Mz FE3dt
£ Aot ol g A ST AYLHA Y
o2 %A 240 Jed L FFHIE Gieseler plas-
tometer method, Davis method, Russia method 5] %
o A 5, 1976).
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2 7Fed B 2748 WEAe dolth. 1B wig
AR 2eA~ BAEE AAR HEHAR vt §540
3 WEr|E 2Fwdde 590 FLETe] 84,
F547 v E el E vk Tte] A7} o452 3tk
2wt A fEEE IR Ao 52 oF
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g7 EolAn], &x AT 86.2%°04 H1E VR
1 0|3 Meslee] 137 WA F-EET AT
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7] $18 AA wigtete] WS A om Yehla Jlth
o] diagram A2ty A E o} HAA A RE A A
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otk Ot f54e F3} Ag2AAR Bl o8 1 ¥
g7t gle ez, FR= Auto Gieseler Plastometer (HZA
ANEEED S AMRE JUN BEEEe] A'S JRR
S5 23L& dadtuelEde] AAE ZARTL
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Table 4. Gieselar fluidity at the Ikeshima coals.

Depth Ts Tm Tf AT MF logMF
m) (O (O (O (C) (ddpm) 8
0-5 385 416 438 53 70 185

5-10 378 388 395 17 SO SO
10-15 392 426 460 68 15000 4.18
15-20 383 431 463 80 9000 3.95
20-25 378 422 455 T 850 293
25-30 387 429 453 66 190 2.28
30-35 387 422 455 68 70 185
35-40 410 432 452 42 14 115
40-45 392 426 448 56 120 2.08
45-50 389 432 449 60 290 246
50-55 388 431 458 70 180 226
55-60 388 431 455 67 550 274
60-65 382 425 455 73 2000 330
65-70 413 431 455 42 39 159
70-75 Coaly shale
75-80 393 435 460 67 125 210
80-85 388 432 458 70 600 2.78
85-90 384 430 457 73 850 2.93

90-95 396 405 412 16 1 1.04
95-100 403 425 440 37 5 070
100-105 395 430 450 55 22 134
105-110 409 426 437 28 70 185
110-115 396 433 454 58 38 158

115-120 385 435 462 77 3400 3.53
120-125 394 422 460 66 1000  3.00
125-130 392 432 454 62 150 2.18
130-135 378 428 450 72 160  2.20
135-140 387 429 453 66 300 248
140-145 385 430 455 70 230 236
145-150 377 420 443 66 180 226
150-155 388 425 453 65 120 2.08

155-160 SO SO SO SO SO SO
160-165 422 437 449 27 1 o011
165-170 389 433 453 64 7 084

Ts; starting temperature, Tm; maximum fluidity temperature, Tf;
final temperature, AT; Tf-Ts, MF; Maximum Fluidity, ddpm; dial
division per minute, SO; Scale Over.
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Fig. 5. Relationship between maximum fluidity and degradi-
nite content.
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