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Abstract: The brittleness of shale is one of the important indices for evaluating the potential of shale oil and gas develop-
ment. In general, the felsic content is positively correlated with the brittleness index of shale. Based on mineral composi-
tion characteristic analyses of shale in the Sha 1 Member of Bonan sag, we applied triaxial testing system to measure the
Young modulus and poisson ratio of shale, calculated the brittleness index and analyzed the corresponding relationship be-
tween the shale mineral composition and its brittleness index. The results indicate that the content of carbonate minerals is
positively related to the brittleness index, whereas there is no such correlation between felsic minerals and the brittleness
index, which is different from previous empirical conclusions. Therefore, it must be cautious to utilize the content of felsic
mineral as the brittleness index of shale. Our study suggests that Sha 1 Member, Paleogene Shahejie Formation, is in the
period A of middle diagenetic stage, resulting in the relatively weak diagenesis, poor degree of consolidation in shale, and
weak bonding strength between terrigenous sediment, which leads to noncorrelative relation between the content of felsic
and the brittleness index. From the perspective of diagenesis processes, it is speculative that the period B of middle diage-
netic stage is a transition phase, in which the relationship between the content of felsic and the brittleness index transforms
from non-correlative to positively correlative. As a summary, strong diagenesis is one of the key factors to promote the brit-

tleness of lacustrine shale.
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Table 1 Mineral composition of shale in Sha 1 Member in Bonan sag
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Fig.3 Relation between the content of felsic and

clay in Sha 1 Member in Bonan sag
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Table 2 Main date of mechanical parameter and brittleness index of shale in Sha 1 Member in Bonan sag
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Fig.4 Relation between content of carbonate and

brittleness index in Sha 1 Member in Bonan sag

00  ~~<
° ‘\\‘\
60 —:. . e
= 50f % .8, ®e . T
L ]
3H ~. .o L4
& 0 . .
20 \\“~~_._ _________ .
10 .
0 20 40 60 80
AEKASR/%
Es #EERP—BERKERTYSIESHHK
FEEBIXT R K R

Fig.5 Relation between content of felsic and

brittleness index in Sha 1 Member in Bonan sag
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