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Table 1 Basic properties of the shale samples
e KE HiE fLEE x BERx  #HEy¥W  TOC
H5  /em /cm /% /(X107 um?) &R/ % /wih
A-1  3.800 2.510 1.95 0.004 0 54.43 1.47
A-2  3.808 2.532 2.32 0.000 9 54.13 6.27
A-3  3.810 2.510 2.69 0.001 5 60.50 3.00
A-4  3.810 2.512 0.75 0.000 2 15 5.56
A-5  3.804 2.510 1.60 0.000 5 58.92 6.90
A6 3.802 2.510 0.29 0.001 3 59.00 6.72
A-7  3.810 205012, 0.70 0.002 3 60.38 4.08
A-8 3.806 2.514 2.14 0.002 5 51.54 7.27
A-9  3.806 205012 1.29 0.002 6 62.37 6.17
A-10  3.806 2.510 1.08 0.000 7 59.70 8.89
A-11 3.806 2.510 2.14 0.002 3 45.55 6.06

T = WX ) 541 3MPa

B1
SCMS-J Equipment for acoustics

SCMS-J 2Y 75 B il iz 1%
Fig.1

resistivity measurement
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TOC &t 0 W& AT A S PE 40 b, R &6
IH5 1Y) Pearson AH ¢ 5 %R & 35 M (Sig) 1F My 45
FRIEM /B 5 TOC /. B+ ez
[B] B AH S L # Sig /DT 0.05 Fon A4S & 2 i) B
B FEME2ES, Sig HK T 0.05 I 278 W AR & 2
A EBA B EM 2R, Pearson M6 2 BPEM H ¢
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PERIARHEDLER 2. TP A5 R W3R 3, TOC & i 590/
o e A B R (Sig) ¥ 0L B TOC & 5
G/ B I X ELA AR Y R M L TOC 590/ 48 38
I ) Pearson AH GF8 504y W 8 —0.898,—0.925,
R TOC 59\ /B ol o B A B g AH G M, B R
A, B L0 & &5 /R U B
(Sig) 435 h 0.945.0.920, ¥ K F 0.05, PE X F 11
PSR i (B ) & R AE 45.55%0 ~62.3TH 2
], -3 & R 56.19 Y0 B 071 & i S N/ R U
o[ N = A S A S S SRR R W - 32 2R )
Pearson A& 48 %07 %I & —0.023, —0.035, Ui B 2
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Table 2 Evaluation criterion of pearson correlation !

Pearson
. 0.8~1.0 0.6~0.8 04~0.6 0.2~04 0~0.2
AH 2 2 A
AH % 5 IR &g 55 ¥
F3 SPSS XML ER
Table 3  Analysis result of SPSS
i H 28 V,/(km/s) Vs/(km/s)
Pearson #f 5 £ % —0.898 —0.925
TOC % &
Sig(2-tailed) 0 0
/% (wt)
N 11 11
Pearson #5645 —0.023 —0.035
BT W S
Sig(2-tailed) 0.945 0.920
/%
N 11 11

R4 LIHRE 1SMPa B E T/ H#5HE
Table 4 Vp and Vs of the tested samples under

15MPa confining pressure

it V,/(km/s) V./(km/s)
A-1 4.900 2.863
A-2 4.650 2.560
A-3 4.918 2.899
A-4 4.799 2.652
A-5 4.519 2.500
A6 4.636 2.550
A-7 4.898 2.800
A-8 4.515 2.608
A-9 4.700 2.590
A-10 4.496 2.277
A-11 4.760 2.600
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Fig.2 Ultrasonic velocity V, organic content
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Fig.3 Wave velocity ratio V, organic content
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Fig.4 Dynamic elastic constants vs TOC contents
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Fig.5 Illustration of organic distribute in shale
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Fig.6 Longitudinal wave patterns and frequency spectrum characters
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Influence of organic content on acoustic wave

propagation characteristic of organic-rich shale

Kang Yi-li,Bai Jia-jia, You Li-jun
(State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation ,
Southwest Petroleum University ,Chengdu 610050 ,China)

Abstract; As the significant component of the gas-bearing shale,the content and type of organic control the
porosity and hydrocarbon to a large degree.In the predecessors’ work had been paid on the shale’s velocity
and mechanical properties anisotropy,caused by shale’s mineal composition and arrangement anisotropy.
while the research on the relationship of organic content and wave propagation characteristic of organic-rich
shale was rare. The Chang 7 member of Triassic Yanchang Formation organic-rich shale in Ordos Basin is
the object of our research. The information of ultrasonic wave under 15MPa confining pressure was ac-
quired, with the assistant of the SCMS-] equipment developed in-house. The influence of organic matter
content on wave propagation speed and mechanical properties of shale was analyzed.Rules of wave form and
wave spectrum were researched using fast fourier transform. The following conclusions can be drawn:
Firstly,Both compressional and shear wave velocities decrease as organic content increases. The impact of
organic content on shear velocity was found to be more significant compared with the response with com-
pressional velocity. Secondly, Both dynamic shear modulus (G), dynamic bulk modulus (K ), dynamic
Young’s modulus(E) decrease as organic content increases.Poisson’s ratio (v) increases as organic con-
tent increases. The more organic content the shale “softer”.Lastly, the higher organic matter content, the
high frequency absorption is more obvious, the dominant frequency move to low frequency.Centroid fre-
quency is negatively correlated with organic content. The results of this study have some guiding signifi-
cance for the prediction of organic matter content by acoustic wave information.

Key words: Shale; Organic; Compressional wave;Shear wave; Rock mechanics; Frequency spectrum analysis



