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Fig.1 Gas chromatograms of various hydrocarbon fractions of the Baise

brown coal (numbers refering to compounds listed in Table 1,ni=n-alkane carbon number).
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Table 1 Stable carbon isotope compositions of the bulk coal and individual

compounds in hydrocarbon fractions of the Baise brown coal-to be continued

¥ (No.) % # | = % 5 7 & 81C (%, PDB)®
SHH —27.01
A 4 '
10 13 354 CisHyo 268 —31.441.6
12 Witz CaoHaz 282 —30.9
E+HRE CisHa 212 ~31.6
E+7R8R CisHae 226 —31.5+12
9 E+t Ci7Has 240 —31.940.4
11 E+ A8 CisHas 254 —32.4+1.3
13 EFJuk CisHio 268 —32.4%1.7
16 EZ+4 CaoHy, 282 —31.342.9
20 E-+—8& CaiHas 296 —32.241.9
22 EZ+2# CosHye 310 —31.842.3
23 E=+=4% CasHas 324 —31.841.2
25 E=+ M CzHso 338 —32.2%1.1
27 EZ+REE CasHsz 252 —32.040.7
28 EZ ARk CasHs, 366 —32.140.9
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&k Continued
#5 (No.) % " 154 4 F T B 313C (%, ,PDB)®
29 EZ+tB CzHss 380 —31.940.8
30 EZHNAR CasHss 394 —32.6+0.6
31 EZH IR CasHso 408 ~32.940.9
32 E=14 CsoHsz 422 —32.940.9
34 E=+—% C31Hes 436 —-31.941.3
41 E=+=8 CazHss 450 —34.3+1.0
45 E=+H=8% CasHss 464 —33.441.1
E=HHER CssHae 492 —33.6+1.4
Cis~Cor FH¥{E —31.940.4
Cas~Cys FHIH —32.7£0.7
LWMERZ SFHE —32.440.6
[

1,2,4 548 CisHis E CisHas 174~208 —25.3+1.8
3 &8 CisHas 206 —28.2+1.1
5 ERms CisHze 202 —25.6+1.4

6.7 56.7.8 - MAFE CisHz: 202 —25.641.9
mEEOER
8 FEH? CisHis 198 —25.2+1.5
14 18-BEM & =47 CioHzs 256 —25.2+0.6
15 [ 233 VN CisHs 262 —24.6%1.2
AL 2 DU I CisHas 254 —24.04+1. 4
17 19-REAE =4 CioHas 256 —24.3+1.2
18 L/ N 5 CisHaq 262 —24.540.9
REREFR CxoHao 270 —24.6%0.5
19 20-REME MR CieHzs 256 —25.240.1
21 BHEAFHO CisHa 252 —24.640.7
24 ZiERiE CaHao 328 —25.340.9
26 JiE A-F1 B 455 CauHe 330 —28.140.6
33 L7B(H)-22,29,30-= CuHus 370 —45.340.3
2 454
35 30- B FAE-13C18)- 45 CosHys 396 —48.6+4.8
36 BA-13018)-4% CioHso 410 —29.940.5
37 BmH-12-1% CaoHso 410 —27.940.9
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¥5 (No.) £ #* 4 4 T R 313C(%,,PDB)®
38 HF-18-4 CsoHso 410 —29.340.6
39 S#-12-% CsoHso 410 —29.640.7
40 21-FRE-2Q1 D& CsoHso 410 —52.6%1.7
42 17BCHD , 21B(HD-29- B B 4% CasHso 398 —58.843.0
43 17a(H) , 21B(H)-30-F 42 CaiHss 426 —54.412.3
44 178(H), 218(H) - CsoHs: 412 —49.2+4.3
46 178(H) , 21B(HD-30- FH 4% CsiHs 426 —41.7£1.5
z;’;ﬁ’:‘*ﬁ%(l‘% No. 3 LA4) Cs.4t14
LW AT , —24.6%1.0
SWRAL/ LR/ A-FH
AT T ok08
ijgﬁﬂiﬁi%(ﬁ No- 40> —50.1£3.0
HREs
44 FEIHP CisHis 198 —26.740.7
45~48 BIF A CisHzs E CroHio 256~270 —25.4%+1.9
49 FIEEAF H? C1sHo 252 —24.940.6
50 ES% CisHis 234 —25.540.4
51 ZHBRA-BRR Ca1Hze 274 —27.740.8
52 =% 8. 14- W Bl CoHze 356 —30.741.4
53~56 BT "R CorHse & CosHye 360~378 —28.5+1.8
57 =R RAG CzsHao 342 —28.441.2
58 =%:20) ] CzsHao 342 —29.7%1.8
59 DY 55 e 3 f CaHz: 310 —36.1£2.8
LM _WERTEYTHE ' —25.341.6
ig%ﬂﬁmﬁﬁﬂﬁ&%% 2.841.7
st
2MERZFHE —32.440.6
A5 FEIFEHATHE —25.74+1.5
RS AH) K FHE —24.840.9
A 55 &) BA5E/ B85/ 99 041.1
AR Am LY THE
;ﬁtﬂ*ﬂ%%é)ﬁﬁfﬁi%%ﬂﬂ] —47.843.1
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Fig. 4 Carbon isotope variatons in various compound classes of the Baise brown coal
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Organic Geochemistry and Coal Petrology of the Tertiary
Brown Coal in the Zhoujing Mine, Baise Basin, South China-
N Biomarker Source Inferred from stable carbon

Isotope Compositions of Individual Compounds

M. Schoell % B.R.T. Simoneit and * Wang Tieguan

1 (Cheveron Petroleum Technology Company.,USA)
z (Oregon State University, USA) 3 (University of Petroleum. , Beijing 102200)

Abstract

Compounds derived from higher land plants in an immature brown coal extract are isotopi-
cally within % 2%, of the bulk coal carbon isotopic composition (8**C of —27. 0%,) , suggesting
either that similar species contributed to these compounds or similar biosynthetic fractionations
occurred in the plants from which this coal was formed. The terpenoid hydrocarbons form two
isotopically distinct groups: the diterpenoids (8C of — 25. 0 1. 4%,) and the sesguiter-
penoids (8"°C of —25. 9+ 1. 5%;) are on average 1~ 2%, enriched in '*C compared to the
bulk coal, whereas the oleanane-ursane-lupane derivatives(8*C of —29.0+0. 8%,) are on av-
erage 1~2%; depleted in '*C compared to the bulk coal. The n-alkanes, ranging from C; to
Css, have a mean 8C value of —32. 440. 6%, whereby averages for the C,;;~C,, and C,;~
Cs; n-alkanes do not significantly differ from the overall average. Hopane derivatives in this
coal extract are depleted in  *C compared to the bulk coal by 8~34Y%, , suggesting that bacte-

rial cycling of methane played a role during the formation of this coal.



