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Table 1 TOC and Mineralogical composition of shales

BE TOC% - — i

EES A Pl U A oSl HissE  KAME BT
£ 61 4.89 35.46 8.40 12.94 9.57 7.51 38.42 5.62 2.68
£ 62 7.80 30.96 4.76 16.25 11.23 5.86 38.10 7.62 5.20
K 63 1.95 44.07 3.53 12.90 6.77 5.76 28.96 8.51 3.09
£ 71 9.08 30.73 4.36 13.00 5.43 5.58 28.37 11.49 7.28
K72 1.73 38.42 5.11 16.62 4.49 9.74 35.97 8.43 0.40
£ 73 16.13 19.03 3.90 12.11 2.77 5.02 23.81 11.15 14.74
K8 2.05 34.70 3.77 15.74 9.06 13.91 42.49 8.60 0.98
£ 91 2.34 39.01 4.07 12.68 7.98 12.69 37.41 13.29 1.48
£ 92 12.13 25.95 3.86 15.25 9.95 4.16 33.23 11.44 1.88
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Fig.3  The proportion of micropores, mesopores and macropores of shales before and after extraction
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Table 2 Pore volume characteristics and specific surface area of shales

ZB WALsl % hALIBl/ % BEALIBL/ % DFT ALAFR(10%em®.g7!)  BET LERIA/ (m2.g7') S/ (mg/g) S,/ (mg/g)
K6, 5.70 61.79 32.51 10.94 6.89 1.35 26.37
K6, 1.21 59.56 39.23 6.93 2.46 2.13 43.83
K 6, 15.02 66.61 18.37 12.97 13.49 0.43 7.36
£ 7, 1.86 57.97 40.17 9.83 2.83 3.84 56.14
K17, 9.62 64.76 25.63 13.26 10.27 0.36 5.15
K 7, 2.72 52.94 44.34 4.06 1.01 5.70 87.19
K8 6.31 67.46 26.23 12.99 7.17 0.22 7.71
£ 9, 4.31 69.02 26.67 10.84 5.12 0.51 7.37
£9, 13.84 57.08 29.08 8.95 7.91 1.72 22.04
x3 RUEHBEAEE
Table 3 Comprehensive data for shale samples
o Toc Toas Hiwae ANSE KAags  ®mYe&E  DFT BFLBAR  BET e
. /% /C /% /% /% /% /(1073 em*/g) /(m*/g)
YK-4 1.79 438 48.76 36.84 5.98 0 14.36 12.15
YK-6 7.99 443 28.08 34.08 5.27 5.37 7.53 1.63
YK-14 10.60 433 31.01 32.21 6.59 6.85 6.27 1.95
YK-16 5.61 433 46.50 31.60 4.87 2.52 7.31 2.31
YK-18 4.59 441 54.04 25.74 5.04 3.84 10.36 4.88
YK-19 8.67 435 31.90 35.80 5.70 6.12 5.49 1.65
YK-22 9.55 435 27.05 29.46 15.88 6.67 5.22 1.53
YK-25 0.95 439 34.59 46.26 6.38 3.58 15.24 22.26
YK-29 2.94 442 23.33 41.87 10.65 2.61 10.71 4.71
YK-35 14.60 435 26.07 27.35 6.94 7.35 10.13 3.07
YK-42 8.45 433 24.49 34.00 11.40 6.57 8.24 2.01
YK-49 7.46 434 32.87 33.01 11.13 5.21 11.98 4.59
YK-71 3.13 440 28.09 38.92 7.57 1.21 11.38 4.71
YK-78 13.40 435 27.27 19.82 15.48 8.66 5.59 1.34
YK-81 14.40 436 24.14 25.46 15.37 7.08 3.40 1.01
YK-83 16.60 436 24.78 14.93 17.91 9.09 2.94 0.95
YK-88 18.00 437 12.78 15.90 11.11 28.88 3.79 0.70
YK-93 23.90 442 16.43 12.61 8.41 26.37 4.25 1.04
YK-101 16.90 441 29.91 17.48 2.99 16.25 3.89 1.20
YK-107 12.80 442 33.12 24.00 5.92 12.02 4.29 0.93
YK-108 13.00 440 22.06 22.06 11.99 9.57 4.36 0.92
YK-117 3.14 444 36.24 33.39 7.98 1.96 9.75 1.71
YK-120 0.95 447 48.74 36.00 9.22 0 16.23 12.64
YK-125 0.63 446 39.95 42.47 11.37 3.08 14.56 10.67
YK-135 2.35 444 42.91 37.59 8.06 0 10.34 2.72
YK-137 3.01 445 35.02 38.22 12.18 2.84 9.30 3.45
YK-151 3.35 440 31.77 37.76 21.56 0 9.14 3.63
YK-155 16.20 411 25.90 24.22 9.89 1.67 5.55 1.92
YK-160 8.06 430 40.56 27.69 13.00 2.09 12.34 13.91

Ko B ITA R M 1.92~13.91 m’/g, ¥4
6.05 m*/g; £ 8 Bl LA LR ML 3.16~9.46 m’/g,
T4 6.31 m*/g; K 7 Brie i R AL 0.70 ~ 15.43
m’/g, F-1)3.35 m*/g; K 6 Bl vl He AR 1.53 ~
22.26 m*/g, ¥ 5.90 m*/g, Bk E, K 6—K 9

FA/NBLIE B R T BUAAFE—E 2200 (R 2) .
K9 K 8 Brile vl LR AR, X 5 Hede K L A
AL AR /N LG B A8 25 A LR I 5 1< 7 Bl e By
/N R TEAR, B2 K 7, K 7 R TIARR = 1
m® /g, X5 HEA f/ OB TR AL | e R B9 B 2% AL



320 ot M

%35 %

E

FEXTR AT U RFLOX L 2% 1 R Y BT kA 2 e oy 22
PIFER ., B 5 iR T IR TUA R m AL AR 1k,
AILVE K 9 B K 8 Brilg i b R A E 22 1
~1.6 nm BIFLFLFN 2 ~25 nm B FLER AL, #E— 205
W 9 B K 8 BrrbofL LMl bhdse v, fcfL L 3]t A X6
e, K7 BORTUA 1.2~2 nm FORFLER A T 3440 1
TR, AR EZEH KT 5 nm FLEELHE,
UEBH AL AR, P LBl . K 6 Brilg vl
() R A EZ AL/ T S nm AFLBR AT H 43t
3.3 FLERZSHI4FE

TEHUAE B ELA AR I RE A 6 AL BR S5 4 R
BEATXT U 6 M1 6 21 9 6 ANE i R IR o
PR AERLE . MRl R R B (| 7) , &
PRAE 20 45 B 2k B ORCAIFL RE N AL | A )L Ak
fL s AALIEAR KT .

G TUPAC B4 | BSR A5 B i W BT il 2 9F
WG 225 (AR RER R S S AU, 5 1 A B S5 TR4R
RS R RT 0.4 B W B £ 5 10 B th Ze 07 A
B I B B T £t B J R, W T 2 ) = A

]

= —YKd  —YK6 SYK-14
= —YK-16 - YK-18 ——YK-19
2 ooonz}] —YK22 —¥K25 —vVK-29
=

E

2 0

&

£

£

s

2 4,

i

a

:‘n 0. r
g Do00d —YE-71
2
]
£ o003t
2
£
< o002
-
=
£
g
§ ooo0lf
E A cR1B
0 - .
1 5 25 125 625
fLom
T 0.0008
g —YK-117
g —YK-120
£ 0.0006
2
g
= 0,0004
E
=
2
=
£ 0.0002}
E e 8B
I 5 25 125 625
fLifnm

JEH T IRIUS P IALEAARTE R A ] | TR — L& A
B 578 st AR T AR [ W B — B B fih 890 ok
PSR BARSY T, 7E P/P,<0.01 HYTRA A — i B
BRIV BT, S50 AR it A7 AE — 2 B B IRAL 5 2 AR R )
P P FIZE RS, W Bt 2 [ T BEAR P, Jf:
A H I FNL L, FRERE Sh S e E KL, Rl
R B W B ] 2 (14T 285 S L 17 (4 F LR 45 P RPAIE , $E
ST N[5 =y a7 S N I3 T P Y2
WIS [ 14 LR 5 44 A2 780 S i o [l 4 A e 2 J LD
PR B IR 2R A 2565

FEARTIT T, B it R 08 B 0 £ 53 S B AR S AT #23
TR RIZE RIS W B 2 A AR AR BE , 5 H, Y I i [l 2%
BN WA H, H, TR B [T 28 AR

HARSRE, K 9 K 8 BEUR LA W B il 2k 45 h
FALL, W52 B 5 K, 2 T R FL B AA RS A 5 AR R )
WA, A B R IR, R B ARFL & i e v 5 LB
B HHZEAE P/P, o 0.4 ~0.6 Z IR, G 4> 20 F B
P35, UL BA DU PR B N LI S B R LR LA
Ui FE TG AL, FLBRZE T 2 B LU RS RN A 7

000040

——YK-35
——YK-42

e
E
g
S 00003 vyg49
2
&
E 0.0002F
z
5
g oooolf
E :
a b7 B
41 5 25 125 625
fLidnm
0.0002p  ___yg.7g YK-81 —— YK-83
YK-88 YK-93 —YK-101
—YK-107 —YK-108§
[IRCUHTS

0.00012

0.00008

0.00004

DFT Incremental Pore Volume/{em'/g)

0

,g“ 00012

s — VK125 —YK-135
2 oon i YK-137  ——YK-151
£ YK-135 YK-160
2 o.n00sf

5 |

-9 1

= 0.0006F |

=

% 0.0004}, |

2

t 0.0002

(=]

fLi%am

K4 JerCafLiRsfi

Fig.4 Pore size distribution of shales
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Pore Characteristics and Controlling Factors of the Yanchang Formation
Mudstone and Shale in the South of Ordos Basin
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Abstract: Taking the Yanchang Formation Shale for Well YK-1 in Tongchuan Area of the south of Ordos Basin as the
target, pore characteristics and controlling factors were investigated by using Argon-ion Polishing Scanning Electron
Microscope (SEM ) and low-temperature nitrogen adsorption experiments. The results show that pores of Yanchang For-
mation shale can be classified into inter-granular pore, intra-granular pore, intra-crystalline pore in pyrite, dissolved
pore and micro-cracks, of which inter-granular pore in clay mineral is most developed, but organic pore is basically
not developed. The pore characteristics of Yanchang Formation in different members have obvious differences. Chang 9
has larger proportion of micropores along with larger specific surface area, while the pore volume of Chang 8 is occu-
pied by largest mesopores and pore morphology of Chang 8 and Chang 9 is mainly in the shape of column and slit par-
allel to the wall. Chang 7 has the largest proportion of macropores, smallest proportion of micropores and correspond-
ing smallest specific surface area, of which there are many close pores and wedge-shaped pores with one or both ends
open. The proportion of pore volume and specific surface area of Chang 6 are between other members, the pore mor-
phology of which is mainly parallel-plate shaped silt pores. The content of clay is the main controlling factor of pore
development, but TOC content shows a negative correlation with the pore volume and the specific surface area, mainly
due to residual hydrocarbon which block the pore space. The pore volume, the specific surface area will increase after
extraction.

Key words: Yanchang shale; pore characteristic; low-temperature nitrogen adsorption; residual hydrocarbon



