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Yuichiro SUZUKI and Keizo FuJi(1999) Evaluation of oil-generation potential on coals from Japan
and foreign countries. Bull. Geol. Surv. Japan, vol. 50 (5/6), p. 407-422, 14 figs., 4 tables.

Abstract : Several coals from Tertiary Basins in Japan, Tertiary and Mesozoic Basins in China and
Tertiary Kutei Basin in Indonesia were examined for oil-source rocks. Japanese coals were plotted
between type II(exinite) and type IlI(vitrinite) kerogen evolution paths on van Krevelen diagram.
Their property is caused by the degradinite, a maceral on the coal petrography, which has the
elementary property of exinite group and which has good correlation with H/C and O/C. After
these calculated with regression formulas, H/C and O/C of the pure vitrinite, i.e.degradinite free, on
several Japanese coals were estimated. They were plotted in hydrogen richer area than typical type
Il evolution pathways.

Calorific values and O/C, volatile matter contents and H/C show good correlation respectively,
so that the calorific value and volatile matter content cross-plotted diagram was valid for evalua-
tion for oil-source rock potentials of Japan, China and Indonesia coals. All Tertiary coals have
higher values in volatile matter contents, which have positive relation with H/C, than Mesozoic
coals in China. These properties of Tertiary coals which are similar as the results on van Krevelen
diagram were derived from hydrogen richer original plants materials of Tertiary coals than that of
Mesozoic coals.

The occurrence of diterpenoids in Japanese coals indicate the contribution of coniferous trees.
Diterpenoids were comprised in coals from Gippsland Basin in Australia, where oil from coals is
produced. Conifer rich type coals as Gippsland, Basin coals, which have high potentials of oil-

generation, are assumed to be widespread in Northern Hemisphere.

® K

HAERS L OCHEOEZALR, FERR, 1 PRy
7 DEZRRIZDOWT, AWREE RO & T
L7z, HERROTLESHTOFERIE van Kreven K ED ¥
ATNEZ A TR ICHEL, ARBAZESITEA
TWEZEPHESNTHS, TORRTHIARTET
VDIDTHBTI 7T 474 vEERE H/C, O/C kL
DOETOMBEBERAEZFERD, 7777474 V25
ERWHEEDOE MY 54 b H/C, O/C 2RD 77, Hlik
E YA M, van krevelen B T 4 ZII(E Y
FA4 ) OEHRD> ST, LV ARCERMEBICS
oy MENTz, ZORBRELUTESRRORERZ, |
HEROREL LD BKRREATYS & Z L8RS
nrz,

FEE, BRSO L H/C, O/C DBIREZMEIT L ISR,

*HIR T 3V F — 8 % Mineral and Fuel Resources
Department, GSJ)

*ERR RSB F5 (Faculty of Education, Shizuoka Uni-
versity, 836 Ohya, Shizuoka 422-8529, Japan)

van Krevelen MO U CHRBE—EHRSH > A s
ZEVHRETH L Z LMK -T2, HEARB LU
BAROWE 2RIKTHE LR, S=0RIAES
WEATWS Z LEHSh, ABRES L LTERT
HBZEVHLMLTH B,

HERDONA A< =2 5Hr s, BRREZY T~y
LEMCEATEBY, BEAKEEOAMEEL T13
F—AMNFVTETRAT Y FHRBAEOLR L RAEOSIE
BEGRTH 204> 7z,

1. L &ic

EHMORFEERY, BETT Y7+ U REREEREY
BThY, BLOESEYCHERT 258, FAE
BRAR I OAREE Y CHMAR AN OF S E L BWvE
2 51T & 72 (Tissot ef al., 1974), e EZEYEE
BRYOREKNLEETH 2GR, AMOBRESE L

Keyword: coal, Japan, source rock potential, Tertiary,
biomaker, diterpenoid, conifer, non-marine oil

— 405 —




OB W OE O A #H (199 H50% £5/6%)

TORIZEL, RASADEEE L LTofeh»eg
ENTWIZT &R, E4% Tissot and Welte (1984)
DOAEMERICET 2H8BIBICB VTS, ARIEY AR
OREEE LTEYEbRTwS, Lil, 1Y Fiy
7 D2 5 4 HREE (Hoffmann ef al., 1984) 4 — X b 5

V7 DOXFRAZ v RHERER (Philp ef al., 1983) 25453
ZHBIZBNTB I b, A< —512 X 5AHE
TRESTHLDRER, GRE2E& O FESHEYEIR DAY
PAEMREES L HEE S, BROGERES & L TORE
IBEHESNhDOH 3,

TOSET b I0FEMR T T D JbmE CHRSE O R ER 2
RIRETH > AIFBHPOBEB LV, ZOHEBLE 5
Tw 3 HEREEE T SEBIAMA AANFER I W
(BEH, &L, 1998), Waseda and Nishita (1998) %, It
HEHRE O GRBEEAMR L VET 2 MOV TN
AZX =AW L2 AEMBEENLEEB IR, ARBX
CREHE2AMREES LHEL T3, EELET R
HOBRINZ X0, |HPETH AR L OREFS S %
AR L 3 B MASREON R LTRSS K51
BoTETWS, B’HEEICE, JLEES L TN
2% DREDBGH L, FROFHEEFREIZS0E b > U
LEEEL N TBY (BR-ANVE—F, 1998), ZD
GRS I EE R RETH B,

LL, $_RTOARPLTLHAMBESE LTO
eI E VWb I Tl v (MacGregor, 1994), YDk 3
BRRRSAWRES E LA RO, FRB8EOA
ROEBSEHAEEREN 2> TW AL EHSIZT 2T
5 ZLiF, AROEMREERT vy vV 2FHET % =
TRPERCERETH 5,

Z 2T, BEROARI DWW TABRES & LT
NEBET L b, BHAEOGRLEEL, HAD
FRPE DR & 2 OGIRERE 2 S 2T 5,

2. HROFRERME - HAH

BT, FEMEECE & GREREOMA A, %7 AREE
DAAED=NRYy FXF WS L) REM LA
A=Y OHBEVPHVONT WS, GREFEORM - 7R
&%, Tissot et al. (1974) 3% 4 & LCHELI- A
RizfRE 32 B L SSEWEROEEY 2, FimRE
VEELUTER LA - Z A 25T, JEMmRLEM &g
S56, LEOBEOGAHCHZ Tissot et al.(1974) 28
FAT7T e LTHELBOKEEERERE T2 M2 s
BDIlzbD %D, BOAKEEECHEOMEBEZ, {1 Fixy
7 e A% M D3I F A H (Seifert and Moldowan,
1981 ; Peters and Moldowan, 1993) <0 5[ oDk 5%
(BHE, 1985) 2 EBHISNTE Y, FEEREmMOE
B A 71 ERMERFEE TS, -y R XF Vi,
REPIFEBIC 2> TOATACH LTHwSRTE

v, FADEERMbOZW, —Hicix, GRECRER
BRRFEE > TR LEEISNTW S,
HADOHEREIROGH « 77 22DV Tid, MacGregor
(1994) 3% L T3, KEFOGRBEOAHMIZ, 5
EROHEBE» SER LI Z L 2L TS, Bicd
YEAYT DAV VEEO I ¥ A BRI, BEX
WHEHEZSNE2 N T A VBHBHZRCD ET 24D
WY AEBSHL, BEZREELORBLEHLTWS
(Hoffmann et al., 1984).
BOEOIEE CHER I NEELOMAY 2 HORIE
i, BNEBHTOARBLVREES LHEES LT
% (Waseda and Nishita, 1998), GREREOHERARIZ
HEEETH L S h, FoRROEESE R, EtE
FRAT - TEM O ITE OFE R & WEGE—EH TOSER %
O BEELAERSER 22T LHEEI N T W 3 (N
EA», 1990), HERHR B X OEiEE > SHE T,
B IMA AHE, MacGregor (1994) D R45>D, BHlikd—
BBEATSTEERIEA R ICHR T 2 A A v 3 MEIC A
%, L L MacGregor (1994) 1%, C ORSGWZET 21HMA
AHOFEERA =AM IFVT e Za—Y - FEZES
NdZE, A=A T )7 RENT VY FKEESHEE,
EYRCIREB e b o7 Z L 2HBEL, ZOHHE
DWMA AHDSIARE, £ —A M7V 7HBICBESNS
bDOLABRTWS, b LEBHAMA AHOFEMDS, [l
RSBSOS ERATh 2 2o l, ABOSHIEA —X
U THIRICREINR NI EI2h 5, BT A
HORFETH 2 ARBEORRSY, BIZSHEME DT
R E D DI DT OMEHE F AL — 5 S0 EEREH
HOSMmEHEZ 5 LCEETHY, R CRrEICEH
HALFHFE TR 2B 2,

3.5 M

3.1 SER

S, BPEORKOGHRES & UTORES 2#ET
T 57O HEALEENE, JtEEORRRE, JIER
H, JUNO=WKH, SEKH, KF - RERHEOD R
DOYIRNE VEE S I LV EBEENES L., Zhs Otk
OHIFCHBRFE R 1 Riond, AR EB
o I RELDAIE %5 1 KR d. ApfgeT, e z2H5HA
CTEBEFRR U - EEE, —ReEmiEe LTfrahtn
pARIE, HEEZHAWRRITESEL2EL DT, EHR
TRPICER DS O TR ELEISK & v b DB
&S, BREOREINEREOERICERZELL T
WBHRERBS D B0 TH 5,

AR, KENTZORIEL 2o MBDERIZLD
Z DALFER s BB RBNTELT 5. b5 5 AMBUC
L BLER LD F D BB, REZWRET 5K
BERTH S, Lo LAHETHE 2L 2 KB IZE
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F1x ARBEPEILIZRE - KL - #HEL - ERR, BERROBRIEOMIEIIE 1 MR,

Table 1 List of studied coal samples from Japan, China and Indonesia. (Location of Japanese Coal Mines showing in

Fig. 1).
NO.in Fig.1  MINES COAL-FIELD FORMATION GEOLOGIC AGE SEAM Roj .
JAPAN
1 YUBETSU KUSHIRO HARUTORI LATE EOCENE MAIN SEAM 0.62
2 TAIHEIYO KUSHIRO YUBETSU LATE EOCENE MAIN SEAM 0.48
3 ASHIBETSU ISHIKARI ASHIBETSU MIDDLE EOCENE ~ #3#4 0.61
4 AKABIRA ISHIKARI BIBAI MIDDLE EOCENE ~ #8,#4 077
5 PORONAI ISHIKARI IKUSHUNBETSU MIDDLE EOCENE  #1 0.63
6 MINAMI OHYUBARI  ISHIKARI YUBARI MIDDLE EOCENE ~ MAIN SEAM 0.93
7 MIIKE MIIKE KATTACHI LATE EOCENE 2ND UPPER SEAM 0.72
8 IKESIMA SAKITO/MATSUSHIMESAKITO EARLY OLIGOCENE 18SHAKU SEAM 0.78
9 TAKASHIMA TAKASHIMA HASHIMA MIDDLE EOCENE ~ BANDO 0.75
CHINA
WEST OPEN-PIT, etc FUSHUN GUCHENGZI EOCENE GUCHENGZI 0.5~0.75
HAIZHOU OPEN-PIT  FUXIN TAIPING EARLY CRETACOUS TAIPING 0.6~07
JIAOPING ORDOS YANAN MIDDLE JURASSIC 067
INDONESIA
EMBALT, etc MAHAKAM RIVER  BARIKPAPAN MIDDLE.LATE MIOCENE 0.4~0.5

EW3 mPUTT, REBOER L EHETEH COEERED
ECI2BWEEDERIRVEELTIWL, LMo T
REATOZEMMIX, MEcEEMEDOZ I LS LT
&%, AR TIL, BIEYME ORI 2852 KT 57
», FE—REBNTHEEDREL 3 & Bbh 35 2 E5UE
B U7z, FA—REBANT, EHEOFERESHERTE2d
S BEIE, REBEN0mM URNO, BWREEDER
PHHETE S 20U EDRED S 2L 72,
S, HARR L HEE T 2 72 o hEFRAGETRIE R
H, B#RHE (L] et al., 1984), BREEOELERHB LU
AVERRAYT WAV VY DORNH LT IVY IO
RELDFR DS LTz, ERROMERREIE 1R
ALTWw3, ZhsDRKY, EFESIHMTRELD
EEFNEB I o TERRETH 3,

3.2 BFAE

KPR TE 22 o e AROSHTIE, THESHT, TRD
#r, EREHE, ARMEEIT, N A2 TH
5, 1221, TRTCOSHEE 2T XTOFRBHCER L
TWB5 LT TR,

3.2.1 TE¥45

TSI, AROERNZERERTH 5K5, K
5, RS, BETERELZRDBDOHWT, HHHE
1X JIS M8812(1963) Ic & » TEE SN T w3, SEIOHF
FTTiE, JISKHELCTHEB I kol ADHEIZER, 18
BB 2 107°C TR S e B SO EEDOHE 2 1
ETZZLicEVBIhbhb, K9, 815°C, 1K

TIKILL DK OBEERHET S LIV EES R
3. HFSX, 900°CTTHHEEEE LIROEEDHR
BTrRa3Nn3, FRCHEI N2 DAY, K5, EF
5T, EIERBEZINSDED OS5, HEMIX
EENN—E Y (Wt%) TRENS.

3.2.2 RS

TR, AROFEBELBRITRTH 5 KK, KE,
B3R, R RHEOERNLERD IO TH L, HHF
*’iZ, JIS M8813(1976) TEZE I N T W3, SEIDIHSE
TlX, DM JIS KU TE I ko, BIERCESEE
BEENZDRKE, KE, EF, MEDHET, Zhsd
BRFEIRDEREWIZERD OEDS, BEL RS, Zhid,
BROEZEDERVSRETH LD THS, J27PL, T
RN TLEL SNIHmMEDMEE, REMREETH 5,
EFERINIHBEDHEIZSHEET, ARKFOHERE
BOHmEZERL, &FHEH» S EREOREMEEE W
E2%, BRBEHEME L 5%, HIEME, EAR—ADER
N—¥ v b (dry, wt%) TRE B,

3.2.3 FEEHE

GROFEREDOHEIX, JIS M8814(1963) i1z & - TE
BEINTBY, FETH ZhICECTHIERTT 72,
BRI PV CBRFAS T RS 872 L EDKBRD
FRE2PEET IR L > THEBELRDT:.

3.2.4 AREEBST
FR%, BEME T CREDEIC X D EEL 2R, FH,
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BN ARAROREE B Z %o L RIMTEBR (KBS OREAIE 1 KRR,

Fig.1 Map showing the location of Japanese Coal Mines studied. Numberes in figures refer to Table 1.

R, BREDEL 2L DEAIVRHZTE2, Zhd
DEIL, HBES (I 0) & XiTh, ~v I3,
OB EEHET R TH 5. AR
D2 TREINVHEOENEL 2 DI3, AROEYE L7
> TeRED DEALDE L, RBRALIER OB C Oy
BEAMOER EERM LI DT, vX I VHEKIZHE
RORENFHEERET 2EREDO—D B> T3,
FBARRIE, ICCP(1971)% Stach ef al.(1982) &1z &
2C, 3DOTEININ—TIRbbEMNF A S
— 7 (vitrinite group), £ Y+ 4 k7N — 7 (Exnite
Group, Hl& YV 7SFF+ 4 VTN —F), £ F—FF4 +
v — 7 (Inertinite Group) IZ KA S, £ 7NV — 713 EIZ
B OPDYETNVITHS SN TS, SEOSHFCH
Wz, JIS M8816(1992) Iz X Wb s T w3
BEOGRKEBRSTHZ (E2HR)., Z0hhDOTrT
VMEF 75 F 4 F4 kB E, ICCP (International
Committee for Coal Petrology) i & - ¢ [EEE#I1ZZE D
ENTVWBEYEINTHD. T 77454 i, JIS E
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B2k JIS M8816(1992) iz & 2 A RMMK 4
Table2 Nomenclature of coal macerals on JIS

M8816(1992).

Maceral Group Maceral
Telinite

Vitrinite Group Collinite
Degradinite
Sporinite

Exinite Group Cutinite

(Liptinite Group) Resinite
Alginite
Micrinite
Semifusinite

Inertinite Group Macrinite
Fusinite
Sclerotinite




Fa R O ARIFAE BES) DR — HAR & FEAMER & O — ($K - )

FOX2INMT, EN) T4 bOEERTHZEHORE
S, AL~ IV ELTE N 4 I
—7RBEIE w3, EENCEEErEILE LT
RHIENTBLT, EruFrUFA bELTRSNT
W3 ENREZW,

IO I NVDREEIRE, Stach et al.(1982) %
Bustin et al.(1985) DT A + 7w 7 L DHIE T Xk -
TBI o7, 4, GREZBIECEDIALFRE 20
BLIARSEEZ AW, ¥4 MYy —2HWT500
“1000BEED RS ¥ N TR INVERIEL, ZOESES
UT#ORREERIO~ 2 I VERK E L.

3.2.5 NAF<—h—5H

INA A= DL, FIIREIZH (1987) D HiEwW
Beo Tl o7z, AREEIZ602 v & 2 U TR 72
%, 2-37° 7 AHES U T & U e, #hiH i vz
BIIRVEY e X5 /)= (6 . 4)T, Vv IZALV—%
W C 2B A R 1T o 7o, RIS, v
AT NEEEROIEER A Z 470 NEIZL D, BRI
RALKE, THFLRUV Y, SBEERRIAEIZ 3
SE L7, SEONA v — ST, SBRRAER
(SAT) S E xR E Lz,

HFArzwa= 777 4 —HESHHIE, Hewlett-
Packard #:M5890A+5970B BIA R 7~ /5 LEE
SEETEFERLCB IR, HALEFYES Y —2
7., HP#® UP—1(0.20mm i.d.X25m, ¥HHI{b
FmefiAF vy ay, R0, 33um) Th 3, AL
BEX300°C, & 7 2 OFHIREIX60°COLKMET T, 3k
SATHE)RA T ) v VEREDFRAZavw b5 7
4 —EHEAWEHANBALLDOL, FIEORR ST 7T A
THRENBEZB Zkol, RFR707 5412, 14509
HRECHRIF LI DB, 30°C/min OFIEHE TI200C
THERL, D% 4°C/min O FEEE T3200CE THIE
S, TORETITHHER T2 LB ELL, F+E
ZYV =7 LTHEINEDE, FrEF)—F4
VI M YE—7 x4 X(300°C) 238 U CHEESTEIC
i, BETFERE( T VLEEeV)TA 4 &
n, BESWLEB I bz,

{LBEYIDOREX, AT T, w8 ZBL CiREIZ
»(1987) L DHIRTB 2ol VT N~_UMEEYORE
EWB LTI, Philp et al.(1983), Livsey ef al.(1984),
Noble et al.(1985a, 1985b, 1986), Alexander ef al.
(1987a) &L DHEBENIZ L D BZ ko 7z,

4. BRBIUER

4.1 TTEDSMIC & DIREEEESTE
FHREYE O RMAELERE ) 2 Re T 2 B ik
LT, TRMMEEIEREFZSEECNT 2BESER

EXREBEORERTHEEEICE 572, wb® 2 van
Krevelen X23% %, Tissot et al.(1974) 1%, ZDEET
OHREERY (ray )%, 5471, ¥4 711,
A4 TMZRF L, ZORER S A 7 1 IidAMeEsE,
FATNREES T >0 v, 54 7% FESHEY
EHERE LTz, B A TRARBBRSCHIELTED,
IATTIBEZTSHFA NI N—FOFOT VI F 1 b
2, IATNBZENDADZ I F A4 v TN —F1z, ¥
AZMEE N F A TN —TRIET 2. &5 47D
AEER U, BVBEREF O ST IZ V> van Kreveren (1961) 53
R UTECRERE B2, FRCAPWELRT S, 7471
EZ A ZIN AR OREERY, 54 7IEAH R
FMORFEEEIE ShTwa, GRIZ, ¥4 7IEEY
DHAE INTBY, BRIV AEEOREEEY &
Tissot et al.(1974) T & Tw 3,

SESHT L7 BARRDFER %2, van krevelen K iz 5
L7z:DMBE 2R TH S, HERKEZ, §XTCHAFINLs
A4 ZMOFEc 7y b &h, Z ORI van Kreveren
(1961) %> Tissot et al.(1974) 28, R % % D HEYIE
ELTw3, A4 7IIEBYMOELRRE LD, 54710
BINTNTRBE I ERLTVRS, ZRIGERED, KE
NN E R Z ERERL T3, E2-»5HAE
Rix, 24 7MEy 4 7UOBREY, DEDE MY F4
PEXLTYFA VOREWTHS Z RTINS, K
TFHEROEE, H/CETFHEAREWESOARIE, ¥4
TMEY b7 4 FINTEWIBIC ey F&hb, 20
ZEF, ZORFEROARMEBER T, =794
FOSOBLUEEED L ENTFHEENASL, LaL, KF
PR D RAFRA T OFEEIZ, $5K « BEFH (1995) 10R &
NIz LD WITRTOEKET, W0BLULEEZE LY 4
W=TThHD, LT VF 4 s IV =T DEEREISULT
THB(EIN).

Z DILRIHT & A PRAHBAT & OB OFET 2 FER %
bz o LI RRNZ, ARMEBERS D% ERZ D2
M) FA M TNV—=TWCHBEFEZSNS, ENYF A b
TN—TDRETVDIDTHETI 774 F4 Mg,
BEHSETOME L LT, 2 umBELTORRREKED
EE 272 U, SRS 5 BRI 2 et L 7=z,
ZRENEHKTIHEERDOEAN). ToHER, =
TIFANTN—=TORETH S, KRS X UMb
DRFLTD, ARFDT 7757 4 F+4 b &HR LTRSS
Hrick 2 H/CHEFHOBMRICOWTRLIEDHE 5 K
Thsd. BrsHerkkdE, 77957444 &6
2 H/C Oz, BrESHBEMRS AN S, 20
fRiZ, TROBIREEICERR IZIE—EOBEERT
X5 1H 2z %, van Krevelen B _F OB Z(b % 74 i
BiZ, 74 71U 4 TNEEDZ, &332 H/C 28
—ET, O/CBA T 2 FAElT 5. 0%, 0/C
230.05LA Tz 2 21300 &, A8 H/C AT 3, <
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/ TYPE Il
0.60 //
0.40 I //
0.20 ! L 1
0.00 0.05 0.10 0.15 0.20
O/C ATOMIC RATIO
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) van Krevelen B I 81 3 BAR O TTHRMERK.

Fig. 2

niE, € MY A N REZE(Ro) TL.0RE £ Cldfik, B
TERALRBERIGPE L, FOBEBBA Y ERABAE L
hHldE &8N Tw5 (van Krevelen, 1961). 4 EAFE
SR E LT ARIE, T XTRoDBLOUTTH 270, B
A VRIBBIEEAEBE TR wWEHEns, 77
T7T7 474 VEERE O/C ORIC b &IRELT L1z, BARE
ZIEBER A SN (BB6 M), #NFNDORIETES
% tHBEIBERIZBSR OETIC L D, L DB O/C il
FTREIL Tw 5, 2, B L 7%z van Krevelen IO
AR EOTTRERE E—BT 3,

INE TORLIAEREBEGR? S, 100%D7 75 7 4 F
AMBEIY, 7757474 VEFEN 0%, DEVIE
IZ100%E Y 4 o H/C, O/C 25HE T3 Z L »3T]
HETH D,

RO—REFREMHBEBEGR» S X, DC=0B LV
100DBEIC DWW TEFE L 7=,

Elemental composition of Japanese coals on van Krevelen Diagram.

H/C=a+bXxDC
0/C=c+dxDC
a,b,c,d: f&¥
DC: 7727474 b&EE(%) [0 =DC=100]
FIEREREEIRCTRT. BEREDEE, KPR
fL3 & O B BREE NV ELAAHBE DS BRI 72 B 72 8, van
Krevelen X k= D BARLHIER % 13 41 5 2%, Suzuki and
Fujii (1995) ik « B (1995) 23460 L 7> & 5 1z, ik
DT T 7T 4974 VEETYF 4 b OBRERRATI 7
uy bENBEETR). —FH, MEBZEMN) A M,
KFEBERSLOBE, 74 7N OE RO 7o
v MENDY, MERE, SERIEOHEE, Ho»IC
ENUFA b OE» SBT3, van Krevelen O
E YA b OBEERIE, kOG- HEROGRD
TERSTERCL VRO NIz DDTH B, Tissot et
al.(1974) D& 4 T OBREFE, 77V AD KT TH#

— 410 —



R OEHARIFE GE ST ORI — H AR & FESMNEIR & Dl — (857K - B

270-275
255-260
240-245
225-230
210-215
195-200
180-185
165-170
150-155
135-140
120-125
105-110

90-95

SAMPLING POSITION (cm)

75-80
60-65
45-50
30-35
15-20

0-5

0% 20%

e e
R

60% 80% 100%

H Inertinite Group

Vitrinite Group

Exnite Group

B3 KPERIEAERIEARERTIC 8 54 REBKS DEELC @A « BEH1995) .

Fig.3 Vertical variation of coal petrographic composition in the main seam of the Taiheiyo Coal Mine (Suzuki &

Fujii, 1995).

BEOLHMAERP, 7+ SHEIOEEROSTHEICE
TWTw3, ENY A SOEEYE R, BAOAKREL
THh5. AIROFERIE, HROFE=FARDEVKRE
FR1Z, BEEDORELDKRCZEA T I LER
BLTWw5,

4.2 TEHHN - RERIC & 2IRFERESFHE
FRDRESHTT, & bEERNSTTH 2 TS,
FEESTORBRZ AW A ROBFERIC DV TR

R

— R A ROBFEEN LR T L IcOoNT, HEAER
WML, EHELS BB T2 EBHA ST 5 (van
Kreveren, 1961), #EH5H, TESERED LI 2
BRich 2 02HE M, %9 XKiorT., RS, H/C

DF WARESEELEERBGRXDY, LVWIEBEBERE
ALTWw3, Zhucxtl, 0/ClE, &REBNCHERS &
H ) X WHEBE 2R TS, A TIXEARE S HHEREAR = 3
DB EIFELW, FEE LIRS & OBfR 2510,
FIRICRT., I TR, ERSLTREMMTEOREKRE
Ffi, FEGE & O/C 2SHERI L WiHBEBEfR 2R L, H/
C BB HREENAL T L WHEB 2R3 235, 2fAOMHBIBER
IZFROEE,

Z DR, S, van Krevelen o O/C [FFHhiih % %
2Ew, H/CEFHEZERSCESHZ TERRT S
EOHEETH 5. KEE LERSFWENC L > 7:ROF
S, 24 K (1967) % Fujii (1984) 233 TR L T»
5., HEROSTER 2 HBE—ERSR LI 7oy b
L7z DWBELR2KTH %, HEED 7z HE O HE =R HEIE
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100um

B4 AREMSEEE (& THR).
1 KRVPPEREEERRE (a @ K&, b FREBhEHEY),
2 5 BRNIRSEERE (a - REDE, b @ RIS HDEG) ,
3 AYEARYT « A LY 70N V8 (a D REDE, b SRAMRBIRE D).
Fig.4 Photomicrograph of coals (oil immersion).
1. Harutori Formation, Taiheiyo Coal Mine (a : reflected light, b : blue-light excitation),
2. Ikushunbetsu Formation, Poronai Coal Mine (a: reflected light, b: UV-light excitation),
3. Balikpapan Formation, Mahakam River area, Indonesia (a : reflected light, b : ultraviolet-light excitation).
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Fig.7  Plots of calculated H/C and O/C of 100% degradinite (100%DEG) nad 1009, vitrinite (1009% VIT) from selected

Japanese coals on van Krevelen diagram.
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Fig.8 Plots of H/C atomic ratio versus volatile
matter content in Japanese coals.
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Fig.10 Plots of H/C atomic ratio versus calorific
value in Japanese coals.
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Fig.9 Plots of O/C atomic ratio versus volatile
matter content in Japanese coals.
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Fig.12  Plots of Japanese coals, Chinese coals and Indonesian coals on calorific values-volatile matter content cross

-plotted diagram.

R ERICHBE USSR, O KRBREALDDORE
bolel L BRET S, Tissot et al.(1974) 5 HHES
D2 & DI, KRCELEEYIIEMRELS L U CEH
THY, AFRONRE LIE=ZR0FERD, BiHER
DRI B LA MARIARE I B » EfEETx 2, &
D Z &%, MacGregor (1994) 2855 L 7>, HREIEDHE
WMORESBE=ERBCEET L L b —%T
5.

4.3 NAFT—ABMILBDARS A TES

MacGregor (1994) 1%, AHRES & L COE=EGHR
i, BVE TS NICAR EHIERMRO R =SS h D
ELTW3, ZOEWE, ARPONA F~—h i Kk
SNTWBATREELS K & v, SHEERIAT RERO RO

WAL SNZA—AMTVT « FFRTF v PHEBEDOS
%, Noble et al.(1985a, 1985b, 1986), Alexander et
al.(1987b), Philp and Gilbert(1986) 28334 LT \» % &
I, PTNRACEYDERS L CE#HSIC R o0 o
Tw3, —%, BEMREOGRRS X Fn2EE &
THEMTE, A YRRV TEAIVS VIO 54 H#
BEF D~ D LTIV HE T Hoffmann ef al.(1984)
B, AVTIFUBIUVZORBETH B4V F 2 LS
VIEERREL T3, £72, van Aarssen ef al.(1992)
X, HE7 V7 ERMB X UCBIEL» S BEALETTH
ENNADTF U EEHEL TS,

SE, BERRIZDWT EEDIEAMOTE R LT,
IRFREDARIZDWTD, @44V 7a~ 75 A
BIBHTH 2., w20 LEMSRD >h,

— 416 —



AR O EMAREARE ) ORI — H AR & #ESME K & Ol — (8 - B

TIC:AK11SAT

C17

ENEEE NN

J,UJ R

———p Time

M S

Time

FBE  KREROFEHRICKRSEDOEA A 7 u~ b 7T A, TEHIEY TV ACEWRD 2K (BFOLEVIORE

X8 4 RORT).

Fig.13 GC-MS total ion chromatogram of the saturated hydrocarbons fraction of the Akabira Coal. Numbers in the

figure refer to Table 4).
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Table4 List of diterpenoids identified in Japanese
coals. Peak numbers refers to Fig. 13.

PEAK No :Compaound

Norisopimarane

?Nor isopimarane
Norisopimarane
Fithtelite(norabietane)
|sopimarane

Abietane

16 a (H)-Phy | loc|adane
16 B (H)-Phy! locladane
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% (8K, 1988).
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BEF 7R T PR LHERE, YTARMEEVICE
BHEMBOART, ¥7AT > FEOMY X HSHIE
aEhad, Ly»L, BMBELOFMZEEMNR{IEAKREOY 7
N AEEEEE N T Wi (BFHIE5,1998), L L
BT (1998) T, BEHEY TV AEUBRE LS
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Fig.14 Mass - chromatograms (m/z 99+4191) of
diterpenoids in the saturated hydrocarbon
fraction of several Japanese coals. Numbers
in the figure refer to Table 4.
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