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Fig.1 (a) Mineral, organic matter and pore identification based on SEM image using thresholding;

(b) Three dimensional distribution of Longmaxi Formation shale in Qiliao area
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Fig.2 Three dimensional distribution and structural parameters of honeycomb organic matter pores
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Fig.3 Three dimensional distribution and structural parameters of Longmaxi Formation pores at the interface

— 238 —



553 4]

E A T RER TR - PR B AT US A LAL =225

37 %

Vi

-

V3-1

V3-2

Pl 4 FAEOCIRIEERE YL E R B

Fig.4 Sketchs showing the locations of sub-volumes for REV studying

o TREREH, B U RIZ R THRE A PLBTAL
B2 [ FLBR AT (FLBATR + A HLBTIARTR) ] BEA 4k
Fetase , vUa AL B EE (LB AR B e A (A B2 I
BER P S ABAR VI ], 2 aF5E XS/ o3
HA0.5 pm x0.5 wm x0.5 pm (V1 =1).0.8 um
x0.8 pmx0.8 um (V1 =2) 1 pm x1 pm x1 pm
(VI-3) 1.2 pmx1.2 pmx1.2 pm (V1 -4) 1.5
pmx 1.5 pm x 1.5 pm (V1 =5) &, G HL5FLE
AR 18.5% 21.4% 17.7% .20.9% 5 19.5% ,
22585/ INCIEL Sa) 5 AR IV Y 0 B LB EE A2 AR
(B 5b)., 4081 N 7. 6% 4. 3% 3. 1% .2. 6% &

2.5% o PR V2 SR V3 i RFEILEEE] Fid e
it

TUEANALA T RE S AR A S RC R
W) A RUZTERIN , A LT N E LB A 5]
o (B 5a) o TUA LB 2 A ML I e Sk S5 4 o
FEEEREMACKR, SAYLTUS S 2 I L, el 5b froR.
M 4b FTLAE T, SHUA VI AREL, V2 A V3 B ESL
B L BE R TR AR AR BB, BN Z — 32
TER R b A HUS S BEEARAERA AR E o XA L
fL oy EEGEAE 22 1] 1 DUE R UL, A HLTU i v
PRGN EHAT , M F LB A FRAE TR

— 239 —



a o
http; // www. ykes. ac. cn

2018 4

553 1] o
25 T i
. - 004t A —W2
Wl e nm004 203 .3
[}

—_
i
T

,= 0.04x +6.18 .
f"»—’*”;

¥,=0.06x +3.53

ARLFALEE (%)

(=1

1 1 1 1
20 40 60 80 100

0
55 HIRE R (%)
b |e ---V1
® e V2
20 .« — V3
A3
o - == FWn
é 15 -
il
&
= 10 .
8 y=023x-014 2 V= 0076 +191 e, %
i g P o
S P ¥,=0.15x-5.17
T e *),=0.12x-138
1] 1 1 1 1
0 20 40 60 80 100

ARLRE R (%)
Pl s ATBURFLBRSE R FLBUE AT L & 00 G &

Fig.5 Distribution relationships of organic matter porosity and
bulk porosity to organic matter contents for different

sub-volumes in Longmaxi Formation shale sample
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HIGHLIGHTS

(1) Focused Ion Beam-Scanning Electron Microscope ( FIB-SEM) is an effective technique for 3D characterization
of nano-scale ( >3 nm) pore structures of micro-scale shale samples.

(2) The bulk porosity of Longmaxi shale sample is proportional to organic matter content.

(3) For shale dominated by organic matter pores, the concentrated distribution of the organic matter and the good

continuity results in a small unit cell for characterization of porosity.
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ABSTRACT: The size of organic matter ( OM) pore in shale directly affects shale gas content, and its
connectivity is of great significance for gas migration and exploitation. Three-dimension reconstructions down to
nanometer scale (about 10 nm) are performed on OM pores in samples from the Lower Silurian Longmaxi Formation
in Qiliao area using Focused Ton Beam-Scanning Electron Microscope ( FIB-SEM). The results indicate that FIB-
SEM technique is an effective method for three-dimension characterization of nano-scale ( >3 nm) pore structures
of micro-scale shale samples. Honeycomb OM pores distribute uniformly with poor connectivity, and their diameters
are dominated by 10 —200 nm. Micro-crack like OM pores at the interface exhibit good connectivity on the local
area, with diameters concentrated at 200 —300 nm. Bulk porosity of shale is positively correlated to OM content.
For shale with OM pores as host, the concentrated distribution of the organic matter and the good continuity will
result in a small size of unit cell for characterization of porosity.

KEY WORDS: Focused lon Beam-Scanning Electron Microscope ; 3D structure ; organic matter pores; nano-scale

pore structure; Longmaxi Formation shale
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