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Application of headspace single-drop microextraction ( HS-SDME)
technique in geochemical exploration for petroleum
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Abstract: All surface geochemical exploration methods for oil and gas are based on the theory that hydrocarbons
generated and trapped at depth seep in varying but detectable quantities to the surface and the main components
detected are usually C, — C5 hydrocarbons. The C, - C, hydrocarbons could come from degradation of organic
matter by microbial organisms while the gasoline range hydrocarbons are totally sourced from thermogenic
processes. Therefore the detection of gasoline range hydrocarbons in soils or sediments could be the most direct
evidence for hydrocarbon seepage and the method used to detect the Cg — C,, range hydrocarbons could be a use—
ful technique for surface geochemical exploration method for petroleum. However because the concentration of
gasoline range hydrocarbons in the soils or sediments are usually very low and the present techniques for detec—
ting those hydrocarbons are not adequate the gasoline range hydrocarbons have seldom been used in surface geo—
chemical exploration for oil and gas. In this study the headspace single-drop microextraction ( HS-SSDME) tech—
nique coupled with gas chromatography-{lame ionization detection ( GC-FID) was employed to determine C, — C,,
gasoline range hydrocarbons in well drilling mud sample. The results show that the C; — C,, hydrocarbons in the
samples could be detected by HS-SDME  and the reservoir depth determined by the concentration of C; — C,, hy—
drocarbons was the same with the actual petroleum reservoir depth which indicated further that the HS-SDME
method could be used in geochemical exploration for petroleum.
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Fig.1 Schematic diagram of HS — SDME technique
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Fig.2 Gas chromatogram of C5 — C,, hydrocarbons extracted from certain depth of well H by HS — SDME technique
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Table 1 Peak identifications formulas and abbreviations of C; — C,, compounds by HS — SDME technique

1 CsHy,

2 CsHy,

3 CeHyy 3-
4 CeHyy

5 C7Hy6 22-
6 CeHyy

7 C,Hyg 2 4-
8 Co H

9 C7Hyg 33-
10 CgHy,

11 C,Hy 2-
12 C,H4 23-
13 C,Hy 1 1-
14 CsHig 3-
15 C,Hy, 1 3-

16 C,Hy, 13-

17 C;He 3-
18 C,Hy, 12-

19 CiHyq

20 C,Hyy

21 CHyy

i-Cs
n—Cs
3 -MP
n—-Cg
2 2 -DMP
MCP
2 4 -DMP
Ben
3 3 -DMP
CH
2 - MH
2 3 -DMP
1 1-DMCP
3 -MH
cl 3 -DMCP
() tl3-DMCP
3 -EP
tl 2 - DMCP
n-C,
MCH
ECP

22 CgHy4 124-
23 CgHyg 123-
2% C, Hy

25 CgHyg 2 -
26 CgHyg 3-
27 CgD(L.S.)

28 CgHy4 14-
29 CgHyg

30 CgHyg

31 CgHyo

32 CgHy, +
33 CgDy(1.8.)

34 CsHyo

35 CoHy

36 CoH g

37 GoHy, 124-
38 CioHp

39 Gy Hyy

40 CioHg

41 CiaHy

42 Ci Hyo 1-

1 2 4 -TMCP
1 2 3 -TMCP
TO]

2 -MC,

3 -MC,
n-CgDyg
1 4 -DMCH
n - Cg
ECH
EB
m +p — Xy
o-Xy-D
o — Xy
n—Cy
C; -CH
12 4-TMB
n-Cy
n—-Cy,

N
n—-Cp,

1 -MN
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Fig.3 Concentration sections of some typical gasoline range hydrocarbons of well H in Huizhou Sag Pearl River Mouth Basin
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