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Table 1 Proximate and ulimate analyses of two special coals
8 B w' Al v & H' N* s* o' H- C | o/C
5 ¥ 0.70 12.46 31.82 84.80 544 1.06 423 4.48 0.76 0.04
¥ B 3.34 9.30 53.74 73.84 6.98 1.15 0.46 11.57 1.13 0.18

* O"WXM, H/CHO/CHETH

BB HAME (30-60C) BHER, AHE-SEEAE L EERAME. &
FHEMAMEBPELUSBRRE. FEMERRS, BREESBHENY: K FHE 179, 542,
28.0; EHE N 18.6. 24.3. 57.2.

3.GC H1GC/ MS o4

¥ ERSE LB KREIES S A GC 1 GC/ MS 41, A GC-9A S AL,
OV-101 AXEMEH (30mx 0.25mm). Fi&E 100C, 2E 290C, FEHEH 4C / min,
#;AH H,. GC/MS 4+¥r: Finnigan—MAT 4515 & GC / MS, HEHJE 70ev, 350uA,
SE-54 AEEMEFRIEH (25mx0.25mm). iR 100—290C, HEEZ 6C / min. He
IR, BIWUEMLELAE INCOS R4 LT,

=, HRMIE

BHEBMEA R VFRESNGZIBSNFET A EHREMET R HBRE KEFC
. SR RFAFABRRILSARITIE, EIRA S 5 NIFE,

LIEHRIBMAE R K

BRR Y EMEEE TN n-C, FHRLHRAHE, CPI=1.07, Pr/Ph=0.5,
Pr/n-C;;=04, Ph/n-C;=0.7, Y C5/Y C;=1.04; KVEMBYPERRZEHE
16, A HFEMKEY, CPI=1.10, Pr/Ph=13, Pr/n-C,;=04, Ph/n-Cy,=06, ¥
Cn/Y Cy=32, AR, RPEMETEREENRAL, MFRETERALEAET
FH, FTRNATREKREZENFETRE (Didyk, 1978, BiKESE, 1985 #HE
BE%, 1988; HMEHE, 1984),

25 BIRE b2 _

EERPXAELR (04%) B C—Cp EFEOHERE N m/ 2z 83, FTEPUHFER
£ (49) M C—CyERDLK, HEBIMESEHERHAL, RREGEL IR
(Cys).

MR ET

X MEEEPRAE T EZE RTINS LHEFERDPAMDER. C, LA
BIBHAN Cy Eh, A 1 ME 2 iR, U172 (H) 218 (H) #EHM 178 (H) 2la (H)
- BEERXGEE, BHE PPHUNER., HESU «f—C, EnvER. FFHHY
22S>22R, S/R¥¥HK 1.32, EHEMA C,, 5¥R 22S<22R, S/RF¥H0.67, BIKRT
WRMNEMFHEELTFEHE 1.5, SEBARBIIE (S/R=15) (REEF,
1986) . T ¥ A B AE .
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HBHRTEREE A C— 6, MO, E—BEMARIERS, BOBFAE Cy—

X ,Efﬁsmfmfwm}[ﬂ. J&—&%@J ng—éﬁ (Kovats {6 % 2855, #3 SCHK{A
) (Granthem. 1980) FI>C, BIEIHFHE U R DS (Dovats {Hh 3118, L
) IAEAE. OIS RIEE (MDE6E / Chrap BhE) FT 0.23, TR EEKEE
PR (ERBT, 1990). R 2 AERBEPERZAV AR EHEN S/,

S
825
ﬁt{ﬁ
iR

x2 BRERENFERGERRTEBHRS (n/ 2191 EREEENE 2 A% )

Table 2 Assigned hopan compounds in Hunyuan 4 Lupinite coal extracts

IF5 . L) B B%|IF% # L A%

1fi-C— S C,Hy, 228~ 172 (H) 218 (H)
I | T,CaHg 182 (H) =22, 29, 30— =FF<t| 4% 12 20
F30. 31— TR

T, CoHy 172 (H) =220 29, 30— = pf 4 2fi—~C.—R CHy, 22R—172 (H) 218 (H)
e C b0, 31— AL

= Cy CuHy 178 (H) 21x (H) =30,

3 | C, CyH 28, 30— TR 23 14
Bl- " THERET

1o
to

) 2fi—Cy=S Cy3Hyy, 225— 172 (H) 218 (H)
4 | afi—CagCogHe 172 (H) —30—Hf b7 149 | 15 1.2
‘ F30. 31, 32-=FHiER

Br—=Cay CooHyy 1704 (HJ 217 (Hy —3u—  3—C—R CyHg 22R—172 (H) 218 (H)
5 T 1.4
i ‘ 30, 31, 32— iFHeibE
_ fix— C,y CiHg 178 (H) 212 (H) -30,
6 | ap—CyCyHy 172 (H) 21 (H) —4 % 24 | 17 . 0.7
Bl. 32— Fhdite

_ 2fi— = S CiHy 228~ 172218- 30, 31,
7 | Bx=CyCyHs 178 (H) 2ix (H) — 3k 94 | 1% 0.5
32, 33U F b

af—C,—S CyHg, 225—17x (H) 214 (H) afi—- C,— R C, ,H,, 22R-172218-30, 31,
8 6.0 19 1.8
30 A &S ‘ R, 33— FHsdR
af—C,—R CyHg, 22R—172 (H) 21f (H)| pa—Cy CiHy, 17421230, 31, 32, 33—
9 L 8.2 20 0.4
30 FHESR AR

1f— Cy— S CyHyy 22S— 172218- 30, 31,
10 | fn5%E4R CyH;; 228 4.9 21 0.5
B2, 33, M-AFER

Ba—C,, Cy Hy 178 (H) 2l (H) —30—F 16— C,~R C,HH,, 22R—172218-30, 31,
Eﬁ h B2, 33, M-HAEL

BRTHH ik, ERTFHRPEE DR Cy Cy ZHEEM Cy W% RS
FHYRBEN LR LY.
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4.p— ¥ pBE

BEESTARARH -0 MeFE, MA4FR, XIRERHBEBRLVEN., XHE
BHEREIBRPENES PRHBRAFRMNERAE (FXE, REK, 1986), EREE
HPREREAR (244, 1986). B S REEST —8F MRMFR%E, BHITIEFR
m/z69F 125, F FE TR m/z558. WiHE f-HF MrilE, EAREETH
m/z 125, M™} 562, 552 #1556 FH HMEARBEHNRRR _HLSY (Philp, 1987).

100+ 69
56
o1 83 125 554
97
- sop
L 261 332362 403 434
v L4 T ) oyl T T T .y T
n o /2 s 100 150 200 250 300 350 400 130 300 550

Bs5 FRES -5 ok HEe

Fig. 5 Mass spectrum of fi—carotane in Hunyuan coal extract fi—carotane

5.Hifw
£33 EREAPRHMEREN (m/ 2217 RRGEEE 6 M)

Table 3 Assigned steran compomnds in Hunyuan coal extract (illustration of Fig.6)

Fs % ¥ W% | F S % il 5 1 BHL%
CoyHgy 24— Z—5x. 148, 175-20R % f4
1 EHH 29 8 49
R
Co Ho 24— 3-S5, 148. 17p-20S E A
2 EHEH 4 1.9 9 5.7
ot
CynHg, 24— B —52, 142, 172—20R £ ffi
3 | CyHy 52, 148, 17-20S R HIt 6.1 10 9.6
ji %2
4 | CyHg5a, 148, 178-20R RHREI & 29 11 | CyHg,24~Z %52, 14a, 172-20S G.fi%| 9.5

CyHy 24-Z %52, 148, 176—20R wi
5 | CyHygSe, 14a, 178-208 REHEKE 19 |12 12.6

6 | CypHeSa. 142, 172-20R MHHi5E 97 | 13 | CuHy24-Z%-5x. 148, 175-208 Wifiii| 11.4

CyHy24-H H-5x, 140, 172-20S % CaHy, 24-Z %52, 142, 172-20R

b ' 5
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FOPFHP AR ERNE G, FHREPHE 3% (HEESE AR H iR
5. M6 BEHREREE? m /2 217 ARG EIHE. £ 3 EMNVATEIG & RN 5§
Heo Cy, HE e 21.7%. Co FABSE N 25.6%. Cy T HIGE 52,700, THfilell g
4. 8% , 20R # A ¥ K F 208 # %, 52 ( H) 14y ¢ H) 172 ( H)
—C,7—20R / a0ta—C1g—20R =0.58, 5a—20S—C.y / 5% (20S+20R) —C,,=0.4].

C,axx (S+ R)

C.axx (§+ R) + C,xax (S+ R) + C_xxx (S+ R)

Tty LA R B B b T RE BRI AT LR BB BB R b R

=0.284, A DL U K
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Fie. 6 m ¢ 217 mass chromatogram in Hunyuan coal extracti of alkyl fraction

6. "R FAREI A

P B R T 1933 R Ay 4 4 Lopinite (Hsieh, 1933). FREm#HA
VAT T LG SN RO AR 4T JS LR T BRI A7 R T 7 AR L ARG 7 25
AHEHBE (IR R SR RO OE . T YR AL B B X B D 1 R LR IR A R L e AP
SRV (RKIRE L 1965 SRECSS <. 1987 ThXGEE L T9R8).

U RS (19651 . 0] M AU B B TR A Ak R IR %

S L AN R A ARG R R S KR TRINF: S Ay RN N VR N TR UB:.02 3 40 s 3 RN i e Ll
ppll3—il4

o bR C19SK) . HHUKOREUE SRR LI o I e AR T TR INU BRI
i
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RERFEASSFHYTRECHAMBAT. ARE. WM LS EIRY R ig
YR ENHREREIBPEREN. XLAREELEMRTERAAEHDB, FFLIR
BESS . BFREAEFU -REXNESSTAE HEBESHFROBERA. Hifl,
BERARFFERES FARMS HB. AR, WENRESREAKE. RAEREBAG
5BHEAR, —BEEKBAEAFENBED, HYZHERNKNHFIER, FRHERE
SRS BE S, EFRETFTEFITRENRBIESSF. ik Pr/Ph=1.3 A LI
RETREEREMEEANECEEA THEBEAEPERN. RIONRVETHEHZELB
A, PXABFSEAHEMEARFRAE, BETHHERE. L -BL K TPRELE
HRMBEEHTTR, FH T LR RKE SRR S FRAHE, KEHEYRRN R BH,

RERNERYRHEERBRLMBEAL, HEORTEK MHOAMBFEREEHY. &
HERREREAKBEALA. AN DL RHERD, BEHSA 80%IU L. ATLlikA
RFPECBLRFEHRTIERAAL (BRI, 1965).

FEE (1987) ML (1988) A BIXTHTLET MR MAKIRBEHIIHFT, HHRXH
R PMEAELRUTFIIAEFTEXMHRAE. ARNXHREEEES 0% AL (FTPHK
th BB FHREEES 50%AL). BT KBEZRATHREYRERRE SEH, BE
HEYRRERARL, BARAXARTHY (BEBSAHFEL) F=XBEGR. KTHER
FEF R BIFSZHHHEEKE Y LK HBOKA R TRERY, BB T A tlib {LiF
5. MBAN1RIE 2 B AR E AR K &R EBER, 1A R R AR IR EERE.

ZEERURTSVERMEYPHEENSROFENGB S EmE ARG ER
(FB®FE, 1987) AHREHMZL, BAMLA Pr/ n~C; M1 Ph/ n—Cy (514 0.65 #1
0.46), AHERELATIFMERS, BEFEERFK HH Pr/Ph=22-53, A7x%
MEERY, HEENFHESEM 20R/ (20R+20S) a2aC,y 24 0.47—0.52, 288/
(afptaza) (20R+20S) C,o K 0.43—0.54, B TAXERERPHEMFHRESE, £HK
FREFTFRFESEAETRE, THEENENERLA TR PAGFETRMBNEER
Fl. RV KITERKIBEERN R REER, AHTREEMBIRE.

7. R BRI _

BERAERERE, 88K E88X517.6%, H/CETHZE 1.13, HEEAHIL 53.7%
(ED. #EERR, EEMPHERL, KRAEREK YHEREEATCSARREEA, NERE
BRENFRIE, B Pr/Ph=0581K, EHRFIIU of-C,  Bhi AT, EHLD L Com
Eh. MOEREMSC, WESEFEM -HE MR EKTBRIINGEL, HHATREREEE
FARBENPY FENBA, XAESFHEHYMEA, ERUKEFERFEMRENFEH
THABHEEENENERAMEABREROESR. ZTMOSEM -HY MATEREE
BPEALBER, BAREFESHHORMPERR DL, Fld -5 F skl
HFRZBEMA—ELHAY PE (Granthamet al., 1980). B THEEREIEL, #F
FRKEVBRFET, FENZKREFHIR—FRY ~-HP b (Grantham et al,,
1980). Cyy —REELBERAMMBRFA/RIEH LB (Seifertetal., 1978), —RAVI
BYHRALOLE. ATEEEE SRR, MEXEBRKEFIRE, FEAELMMAEE
BA Crpy ZRRESMAILEE.
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Chemical Composition and Their Geochemical Feature in Two
Special Coal Extracts of Hunyuan Coal
and Lupinite—Alkane Fraction

Gu Yongda Lin Minhui

(Institute of Coal Chemistry, Chinese Academy of Sciences)

Sheng Guoying Fu Jiamo

(Guangshou Branch of Institute of Geochemistry. Chinese Academy of Scinces)

Abstract

The present paper investigated the extracts of mathanol—benzene soxhlet extraction for two extraordi
mity coals.  namely. a Hunyuan algel candle in Shanx1 Province and Lupinite in Jiangxi Province. M
means of gas chromatography, and GC, MS techniquis. The chemical structures and configulation were
identified by Kovats Values of gas chromatograms. mass chromatograms and the interpretation of mass
fragmentagrams. The occurrence and distrbution feature of alkanes, isoprenoids, alkyl cycolhexanes.
terpanes and steranes have been investigated. The correlationship between some geochemical parameters and
precursor of coal—original as well as sedimentary environment was discussed.

Hunyuan algal candle is a sapropelic coal with higher H/ C and O/ C atomic ratios (1.13 and 0.18
respectively) and there are many algae and waxes under the microscopic study. The conspicuously present of
17aH. 18«H, 218H-28, 30—-C,, bisnorhopane. gammacerane and y—carotane have been firstly ident-
fied in this kind of boghead coal. Some geochemical parameters. such as pristane / phytane=0.5, % C5,
Y Co= 104 Cy—zxx— (R+S) / Ciw—axz— (R+S) = 1 66, index of gammacerane
(gammacerane / Cy—2f hopane) =0.23. the ratio of 22S to 22R for C;;—C,;; hopane <1 and a few per-
centage of C,s— C.. alkylcyclohexane as well as completely sterane system indicated that the
paleoenvironment of Hunyuan algal candle was a reducing environment covered by saline water. the main
input precursor is higher plant followed by algac and bacteria.

Lupinite from Jinxi is an unique bark coal which is referred as Lupinite as new coal macerals in the
petrography. In the alkane fraction of benzene— methanol extract from Lupinite, there are some
geochemical characters as follows: a lack of sterane system is a quite special case in the coal extraction.
n—C}is main component in the normal alkane, Y C3,/ Y C3=3.2, Pr/Ph=1.3, C;,;—C,y alkyl
cyclohexane account 4% , the distribution of carbon number of alkyl cyclohexane as same as normal
alkane, but the main peak is C;;, one carbon number less than normal alkane. The ratio of 228 to 22R fu
Cy;— C;s hopane> 1. The microscopic study indicated that Lupinite consists mainly of suberinite of
Lepidodendrales and ferns as the primordial plant debris (account 50-70%) with decken structure due to
paralic deposit environment in which both aerobic and anaerobic environment would be alternatively
existed, therefore, both aerobic and anaerobic bacteria attacked the plant debris where completely decom-
position of celluloses and lignin would be happened and only preserved stable exinite and suberinite as resi-

dues.



