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HMERRE, —EZALEERIH 9% g | MR E 8 400 | ¥ B €D
Uk, BESREMN, R8T 1%, A BCO) | mffe | K8 | BE | 8% | X% | =%
—TREARRENBAMAYBEZRREM AP | 250 | 42.05 [57.35] 0.60 {31.78]58.46[ 9. 75
[-1: AP, | 300 | 38.31 |60.970.66 [42.49/48.99]8.51
ABRBEARR, HWMEARNHE AP, | 350 | 50.92 [48.33] 0.75 |62.59{33.58( 3.83
BB (F1, A1), 250CHMM AP, | 400 | 47.62 |52.01] 0.42 |{55.00[37.59( 7. 40
B 42.05%, FH £ 57.35%, B AP | 450 | 21.96 |77.57] 0.41 [48.18[42. 04] 9.77
300CH, MZIBEAETRE, MIHKE AP | 500 | 2.86 |96.75| 0.39 [45.49]46.40] 8. 11
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REFHLER. 4, RHEBRNBERAERRERSSR, ERTYPRAZSE
B TEASEH SR LA,

©O HHE. AREBAMRIEWHH . 1993.



1 7 EHHS ANAEROBREERTSEX 117

GREZURARIGTRMLFRFT RN
E. ZHZMAEFRRN 60 Uk, W
ISR & A 100G BATT . B R R
HREK. AR ER RN EN
MBS E (L1 B2, AKX
Jr Wi CBTEL, B -brer (350 CRAF) B
RoprRELAE, AN GREERN. WHF
FREEBUN . F B (350CKE) B
BETE, BRASTRETRBRK, WAFR
FTEMEK. RS ERIEARE B LR
W 89 T BCIR L2 e AU 5 R Y T R T AR

40

M 1 = iR AR AR B B S M R . b AN e R PF T AR T R A= M
2.2 HEHhERREAS ST Fig. 1 Triangle diagram of fractions from

e ReitE b, REmEEHRER thermally degraded oils at different temperatures
—BMNC. HC- FlrE, BlCx CHBERECBE R, FRHEL C. hE., £ 400 C R
PP ERKEHEC.. WA HS0CHIXEWBEC,, 00CHU EMARKLEEEENE N
AT ATMERFRIEI T AR ALY, MBI EWRE R FRME. KB
HAMBPESFTREAELEGN SRS TEARYTREIHNRETRRHARAIHAKR, BB
RUAA NP FRECEY. TRESESAREFHRKEEY. EARLREHMARLEAE
K, MRATHRABPIRAG T TENEMRZUTESHEBAEPRABRNGERGARX
RENEY .

2.3 ABRBPERAODRRLIHE : 10 2

60

BREENABRTYRNERARIEI .

R RS RARRAERE SRS | g ~
MEMARMRAELCREREEEEIN (1986)
KER, AMELBRATHEAGRFE—RFH
RS, Hit, REREHEMBEMENRS
RmBEAX, HERBHBBANLER _
BRI M T L A Ay 0l %t =%
B AE. RHATH L EBRIF B
BEARBINERSE (A3, B2 AFRBERHFTABBSFRAR=AAE

1 nC-/iC, ZiEHmMmEERY Fie 2 Composition triangle diagram of aromatics
i, from thermally degraded oils at various temperatures

2) nC-/iC;, ERMBEMET 450C, R, (%) <1.88 K&, PE#AMEE F+ &4 X,
i AR R BT 450 C i i X R AK
3) nC./iC; 5 MB/B XBWMNE# 5 nC,/iC, KK LB EL—H.
4) nC.+nC,/iCs+iC; RIEPH B BEE M S nC,/iC;, HEMTLBEE .
O3 AKER (H)  ERBBE/NT 450C, R<1.88 0, AMENENRBERR
Tk, M AMIERE AT 150 C o B 2 4% 0 B 2 U BB 1K



118 nOR %N 148

6) BEHME (D  ZIERARMEEN 300CHRRIWK, HRSSYMARERERNT
4 T KA .

::1 : :j \ \ \ \ \ \
35010. 951 \ \ \ \ \ \ /
40011. 501 \ ] \\ \ l \ [
whal VTN T NN VT

N /L SN

A1 1

1
3 0.51.01.5
I

¥ 9 t46 369 246 £di6 12
oCe/iCe  wCi/iCr  nCy/cC, ~ MB/B 2CetnC  H

iCetiCy
B3 FRABREAGTARBRSHELNR

Fig. 3 Parametric curves of light hydrocarbons in thermally decomposed oils at different temperatures
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Geochemical Characteristics and Significance of the Pyrolysis
Oil from Pinus Pollen Grains

Ji Liming and Tuo Jincai

(L.anzhou Institute of Geology, Chinese Acadamy of Sciences, l.anzhou 730000)

Abstract

This paper studed the thermally simulated oils from Pinus pollen grains by GC, GC-MS
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and so on. The results showed that sporopollen is a kind of good terrigenous oil-generating ma-
terial. The main composition of the pyrolysis oils is aromatic hydrocarbons with subordinate
saturated hydrocarbons subordinate. The low—temhérature pyrolysis stage (<400 C) is char-
acterized by generating large amount of saturated hydrocarbons, and the high-temperature
stage (>>400 C), aromatic hydrocarbons. As for the aromatic hydrocarbons, monocyclic and
dicyclic ones are their main components.

Normal alkanes are the most abundant compounds of the thermally decomposed oils, the
carbon number distribution is from C, to C,5, and C,; is the highest peak in the most cases.
The gas-chromatogram spectra of the oils in the high température stage are distributed in a
form of double-peaks. The former peak is even-carbon domination and the latter one, an or-
der-carBon domination. The light hydrocarbon chromatographic parameters, e. g. » nCs/iCs»
nC,/iC;, nC;/cCs etc. decrease with the increase of pyrolysis temperature and reach to the
maximum at 450 C (R,=1. 88). Then all the ratios mentioned above decrease with the continu-
ous increase of the temperature, so the point at 450'C may be thought as the upper limit of the
high peak oilgeneration. The content of C;; heavy hydrocarbons is greater than that of Cj; light
hydrocarbons in the low-temperature stage, contrarily in the high-temperatue stage the light
hydrocarbons are abundant. That is to say that sporopollen can generate oils in which either
heavy hydrocarbons or light ones can be the main components, just depending on the different
pyrolytic temperatues. It shows, furthermore, that the material of higher plant origins can
generate both gases and oils.

Besides n-alkanes, there are higher contents of alkyl-benzene series, alkyl-cycloherane se-
ries, alkyl-cyclopentane series and alkyl-phenol series in the thermals simulated ocils. The car-
bon number distribution is C,—C,, for the former three series, and C;—C,, for the latter one.
All of those series are common components of petroleum, it means that sporopollen is a kind of
widespread oil-source materials. The compounds with phenol structure are one of the charac-
teristics of higher plants, thus the detection of the phenol structure compounds in the pyrolysis
oils from Pinus pollen supplies a direct evidence for those kinds of compounds derived from
higher plants in continental oils.

The parameters of Pr/Ph, Pr/nC,; and Ph/nC; ratios vary to a great degree at different
temperature stages. It is shown that those parameters may greatly change in different mature-
stages even though organic materials are of the same kind . So the mature stages must be con-
sidered when those parameters mentioned above are used to classify sedimentary environments
of source rocks.

Key words:  pineal pollen thermal simulation light hydrocarbon thermal evolution



