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Quantitative identification of hydrocarbon concentration in drilling fluid

based on laser Raman spectroscopy
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Abstract: The hydrocarbons in the drilling fluid can indicate the hydrocarbon content of the
formation. The detection of oil and gas concentration in the stratum is of great significance for
the identification of true and false oil and gas, especially for the accurate interpretation and
evaluation of oil and gas layers. Based on the unique advantages of continuous,rapid and direct
detection of samples by laser Raman spectroscopy, we carried out researches on quantitative
Raman detection of hydrocarbon concentration in drilling fluid. The laser Raman online detection
system was built under laboratory conditions which was used to detect C;-C;;, normal paraffin
and benzene. The n-octane was selected as the marker of alkanes in water-based drilling fluid and

the mathematical models of different characteristic peaks of n-octane in water-based drilling fluid
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were established based on the least square method. The vibration intensity at the frequency shift

of 1 298 cm™! has a good linear relationship with n-octane content. The benzene was selected as

the marker hydrocarbon in the diesel oil drilling fluid and the mathematical model of different

characteristic peaks of benzene in oil drilling fluid were established based on the least square

method. The vibration intensity at the frequency shift of 986 m ' has a good linear relationship

between the vibration intensity and the content of added benzene. The experimental results show

that the laser Raman spectroscopy can be used for in-situ detection of hydrocarbon concentration

in drilling fluid and has good stability and repeatability in order to provide a new way for the

inversion of oil and gas concentration and improving the accuracy of oil and gas reservoir identification.

Key words:laser Raman; drilling fluid; oil and gas concentration; alkanes; benzene
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Fig. 1 Schematic of laser Raman online detection system
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Table 1 Main Raman characteristic peak frequency

shifts of alkanes

Tl 254y ARG 1% 354 /om !
C-C &2 a5 Pz 3 800~890
C-C 4 ¥k 3 1430~1 450
CH, I N #7428 3) 1200~1 310
CH, T P 1 %% 9% 3) 1290~1 305
CH,; XF #1228 3% 3l 1 385~1 370
CH; I3 1 465~1 470
CH, JX B A 48 4 5l 2 960~2 970
CH, X B A 45 4 5l 2 910~2 930
CH, X5 1 45 % 50 2 980~2 990
CH, X5 1 45 9 50 2 950~2 960
C-H fh 44z 3 2 800~3 000

x2 FEIEZEHNSHMEEND
Table 2 Main Raman characteristic peak frequency

shifts of benzene
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Table 3 Characteristic peak test intensity of mixture

solution of n-octane and water-base drilling

fluid clarification
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60 54.62 1729 3 333 1 381
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Table 4 Fitting equation of n-octane with different characteristic peak frequency shift strengths in

mixture solution of n-octane and water-base drilling fluid clarification
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Table 5 Characteristic peaks of mixture solution of benzene

and diesel with different volume ratios
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Table 6 Fitting equation of benzene with different characteristic peak frequency intensity shifts in

mixture of benzene and diesel
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