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DETERMINATION OF L IGHT HYDROCARBON IN CRUDE
OIL WITH BACK-FLOW GAS CHROMATOGRAPHY METHOD
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(Research I nstitute of Petroleum Geology , Research I nstitute of Petroleum Exploration and
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Abstract : It is studied in this paper the two analysis methods of light hydrocarbon in crude oil ( < Cis)
with temperature programming sample injection (PTV) and back-flow GC analyss respectively. Based
on the optimized choosing of pressure( P. , P.) and pressure changing time and speed control , the light
hydrocarbon( < Cis) in crude oil is determined successully. The heavy components are cut out. The
column isprotected. The resolution of several components which are hard to separate is better than that
requested by GB/ T18430.1-2001 and 1998A STM of USA. The parameters of light hydrocarbon finger-
print are comparable with thosefrom normal GC analyss. The method is stable and credible. Some sam-
plesfrom the Jungger Basn are analyzed with this method to obtain geochemica parameters of light hydrocar-
bon. The andysd s results show the homogeneity and the migration direction of crude oil samples dearly.

Key words: light hydrocarbon in crude oil ; back-flow and cut-out; resolution; correlation of oil and
source rock ; oil and gas migration
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1 T18430. 1 —2001 1998A STM : D5134 —98
Table 1 Resolutions between compounds 2 4 -
/ / , 1998A STM :D5134 —98 2-
mhooom 4- 1.35,
1 3- 28.450 0.092 1.202 2. 4-
1 3- 28.830 0.092 2.430 1.173 1.283 ASTM :D5134 —98
3- 29.024 0.109 1.132 0.979
2.2 2
1 3- 29.210 0.092 1.085 1.123
35.485 0.084 0.831 ’
25- 35.650 0.080 1.184 1.247 JS1 PTV
2,4- 35.929 0.092 1.900 1.032 !
2- 40.684  0.099 0.692 ’ 3 3
4- 40.884 0.085 1.283 1.002 3 ,PTV
2 G- Gs ) PONA
Table 2 Qualitative list of light hydrocarbon(Cs - Cs) Cis , PTV
, Cis
3
Ce Cr-u 1, 2, 3- PTV
Cs-2 2,2- Cr-12 2,3,4- 6
Ce-3 Cr-13 10 %, PTV
Cs- 4 2,4- Cr-14 2,3- , 2
Cé-5 2,23- Cr-15 2- ,3-
Cs-6 Cros 1,1,2-
Cs-7 3,3- Cr-17 2- '
Cs-8 Cr-1s 1, 2, 4- !
Ce-9 2- Cr-19 4- 2.3
Cs- 10 2,3- Cr-20 3,4- ,
Co-11 1,1- Cr.1 1, 2, - (8 12]
Ce- 12 3- Cr-2 3- , ,
Ce-13 1, 3- Cr-23 3- [6]
Cs-14 1, 3- Cro24a 1, 2, - 6
Ce- 15 3- Cr-s 1, 3- , / /
Ce-16 1, 2- Cr-26 1, 4-
Cr Cror 22,44- ! ! !
Cr.2 Cr.s 1,1- / ’ !
Cr-3 1, 2- Cr-29 1- , 3- !
Cr-4 2,2- C7-30 2,2,5- 4
Cr.s 1,1,3- Cr-a1 1- , 3- ’ Mang)
Cr-6 Cr-32 1- , 2- 3 10 9
Cr-7 2,5- Cr-33  1- 1- s s
C7-8 2.,4- Cr-3 2,2,4- ,
Croo 1, 2, 4- Cros 1, 2- , , ,
Cr-10 3,3- Cs
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Table 3 Comparison between the results o Well JSL oil sample obtained with or without back-flow GC analysis method

PTV , %
Cs/ Cs 213 2.14 210 221 2,31 2.22 2.185 3.53
Cs/ Cr 1.17 118 1.17 1.19 1.20 1.19 1.183 1.02
Ca/ Co 0.96 0.96 0.97 0.9 0.94 0.94 0.955 1.28
Cs/ Cio 1.00 1.01 102 1.01 1.03 1.00 1.013 1.02
Cg/ Cun 0.99 0.99 1.00 1.00 1.03 0.98 0.998 1.73
Cs/ C12 0.97 0.97 0.98 0.9 1.03 0.9 0.983 2.55
Cs/ C13 1.07 107 106 1.09 1.08 1.01 1.063 2.64
Cs/ Cu4 1.19 1.212 1.17 1.20 1.18 1.11 1.177 3.02
Cs/ Cis 1.24 128 121 1.25 1.22 1.19 1.232 2.59

4
Table 4 Parameters of oil in the north of the Junggar Basin
3 J2x?, 10 J2x, 9 Jox,
2994 3017 m 2447 2454 m 2226 2230m
Mango 1.17 1.26 1.24
8 B3C(rom) , %o -29.34 -29.78 - 29.84

(Cs —Co)/ 5 (Cs —Co) 8.19 6.02 5.44

| 3Cr 5.26 1.70 0.75

(nCe + nC7+ nCg + nCo)/ ( + + + ) 3.19 4.19 4.71

—
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