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Application of X-ray fluorescence logging technique in lithologic identification:
A case study in wells YB10 and YB22, Yuanba region, northeast Sichuan Basin

Wang Jing', Gao Lin', Fu Zheyi', Wang Jinyi®

(1. Southern Exploration Branch Com pany . SINOPEC, Chengdu, Sichuan 610041, China;
2. Wuxi Research Institute of Petroleum Geology , SINOPEC, Wuxi, Jiangsu 214151, China)

Abstract: New techniques such as air drilling, PDC and impregnated bit + fast-spiral screw have been
practiced widely in Yuanba region of the northeast Sichuan Basin; however, fast drilling and fine or even
powdered detritus have made it difficult to identify lithologic characters and formation boundaries for
common well-logging. The X-ray fluorescence logging technique is not restricted by small detritus size
or short analysis period. It deals with the contents of 14 elements such as Mg, Al, K, Si, S, Ca and Fe
in rock samples so as to analyze lithologic features and to identify formation boundaries. The new tech-
nique was practiced in well YB10. 4 115 samples collected from 702—7 155 m deep were analyzed. Ac-
cording to element contents and curve changes, combined with outcrop lithologic data, continental sand-
stone and mudstone as well as marine carbonate rock were distinguished. The results were accordant
with electric logging data in 92. 60%.
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Fig. 2 Identification of J,x"' sandstone and mudstone based on X-ray
fluorescence logging in well YB10, Yuanba region, northeast Sichuan Basin
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Fig. 3 Identification of J,x* mudstone based on X-ray
fluorescence logging in well YB22, Yuanba region, northeast Sichuan Basin
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Table 1 X-diffraction element analyses of P,w carbonaceous mudstone
in well YB22, Yuanba region, northeast Sichuan Basin %
HH/m w(Na) w(Mg) w(AD w(Si) w(P) w(S) w(K) w(Ca) w(Ba) w(Cr) w(Mn)
6 760 1. 26 3.87 0.28 2.15 0.29 0. 36 0.00 31.22 0.28 0. 05 0.41
6 761 0.93 3. 86 0.18 1.52 0. 27 0. 34 0. 00 31.59 0.21 0.05 0.35
6 762 0.97 3.85 0. 20 1.57 0.29 0. 36 0. 00 32.11 0.28 0.07 0. 34
6 763 0.78 0. 00 2.54 7.55 0. 35 0. 36 0. 66 20.49 0. 87 0. 05 1. 99
6 764 0.00 0. 00 3.41 10. 37 0. 30 0.71 1. 20 18. 39 1.16 0. 04 3.27
6 765 0.00 0. 00 3.92 11.41 0. 27 0.48 1.57 22.35 1.29 0. 04 3.79
6 766 0. 00 0. 00 3. 60 10.75 0.33 0.45 1.59 24.71 1.21 0.05 3.26
6 767 0. 00 0. 00 3.95 10. 67 0.31 0. 64 1.51 11.52 1. 26 0.03 2.68
6 768 0.00 4.60 1.72 5.59 0. 54 1.27 0. 00 17.99 0.56 0.08 2.59
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Identification of P,w carbonaceous mudstone based on

X-ray fluorescence logging in well YB22, Yuanba region, northeast Sichuan Basin
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Fig. 5 Identification of T,;* limestone based on X-ray fluorescence

logging in well YB10, Yuanba region, northeast Sichuan Basin
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Table 2 Contents of different lithologic compounds
of T,j3 limestone in well YB10, Yuanba

region, northeast Sichuan Basin %
% /m WK Hz A A A i)
6 042 82.46 4.43 3. 00 10. 10
6 044 83. 81 4.55 1. 81 9.83
6 046 69. 88 10. 40 2.25 15.53
6 048 70. 14 10. 15 2.12 15. 66
6 050 55.98 9.99 2.00 21. 66
6 052 55. 34 12. 06 1. 81 22.14
6 054 60. 38 5.12 2.16 22.47
6 056 59.58 5.67 3.05 18.99
6 058 57.85 4. 37 3.65 18. 49
6 060 57.17 8.52 3.75 17.74
6 062 38.91 8.78 43.46 8. 85
6 064 39. 80 9.76 41.72 8.72
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Table 3 Contents of different lithologic compounds
of T,I* dolomite in well YB10,

Yuanba region, northeast Sichuan Basin %
%/ m WA H= % AEH e
5120 0. 00 49. 54 28.05 8. 35
5122 0. 00 52.05 19.92 8.08
5126 0. 00 51. 89 14.09 11.52
5128 0. 00 61.58 13.22 9.23
5130 0. 00 57. 84 15.11 11.15
5132 0.00 49.76 14. 40 9. 80
5135 0. 00 64. 94 12.57 9.99
5138 0. 00 59.03 19. 54 9.36
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Identification of T,/* dolomite based on X-ray fluorescence

logging in well YB10, Yuanba region, northeast Sichuan Basin
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