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Abstract: The favorable facies classification for shale has not been established so far, and it is a key issue in shale gas evaluation
to characterize the full scale pore size distribution by reasonable relating of different results. In this study, lithofacies classifica-
tion is established based on TOC and XRD experiments on cores. There are 9 types of lithofacies, namely the Organic-rich sili-
ceous shale CORS), Organic-rich mixed shale (ORM), Organic-rich argillaceous shale (ORA), Organic-fair siliceous shale
(OMS), Organic-fair mixed shale (OMM), Organic-fair argillaceous shale (OMA) , Organic-poor siliceous shale (OPS), Or-
ganic-poor mixed shale (OPM), and Organic-poor argillaceous shale (OPA) develop in southeastern Chongqing. LLow pressure
nitrogen adsorption and high pressure mercury intrusion experiments are conducted to quantitatively characterize the {ull scale
pore size distribution. It is found that spectrum of pore size distribution for ORS have multiple peaks at 2—3 nm,70—90 nm
and 200—300 nm, and the peak shifts to the small pore size when the TOC value increases. Mesopores and macropores have the
largest proportion in pore volumes, whereas mesopores and micropores take the largest part of the pore surface areas. The pore

volume percentage of micropore, mesopore and marcropore is 12%, 53%, and 52% respectively, and the pore surface area
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percentage of micro pore, mesopore and marcropore is 47 %, 57 %, and 11% respectively. The volume of 200 — 400 nm pore

obviously increases when clay mineral content increases. The contribution to the surface area is over 90% for micropores and

mesopores. The contribution to the pore volume is over 90% for mesopores and marcropores. The organic-rich siliceous shale,

which has the largest pore volume and surface area, is the most favourable lithofacies for shale gas enrichment.

Key words: southeastern Chongqing; Longmaxi Formation; shale lithofacies; siliceous shale; pore structure; petroleum geology.
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Fig.1 Tectonic characteristics (a) and wells distribution (b) of southeastern Chongqing
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Fig.3 The mineral composition of the Longmaxi Formation
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shale in southeastern Chongqing
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Table 1 Lithofacies characteristics of the Longmaxi Formation shale in southeastern Chongqing
% TOC R/ E LD . .
s R T S AR - — A AL
(m) (G2, 18 KA kR 6 5 bR HAR”
CY-1 2 410.1 3.7 54.2 22.5 9.5 8.6 3.9 A LS R S DA ORS
CY-2 718.6 2.3 36.5 14.4 15.9 27.6 4.2 aﬁﬁuﬁi(wulﬁy" ] ORM
CY-2 751.2 2.6 35.6 11.3 7.6 41.2 3.8 WA LR £ B DU ORA
CY-4 782.0 1.4 44.5 17.0 9.2 25.1 3.3 A HLTTRE R DA OMS
CY-4 756.6 1.3 36.7 17.6 15.1 23.9 4.0 TAHPURIR A R OMM
CY-3 775.0 1.3 33.2 14.5 6.9 41.0 3.1 A BRGSO OMA
CY-6 818.0 0.7 44.9 18.6 8.1 25.7 1.7 B BT o DU OPS
CY-5 761.0 0.6 38.9 21.3 17.5 19.6 1.8 AR A oA OPM
CY-6 763.0 0.6 36.4 10.8 3.8 45.4 2.1 B PR £ B OPA
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Fig.4 Pore size distribution calculated using mercury intru- AR ARy AR

sion data for Longmaxi Formation shale in southeast-

ern Chongqing
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Fig.5 Incremental pore volume calculated using N, adsorp-
tion data for Longmaxi Formation shale in south-

eastern Chongqing
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Fig.6 Pore size distribution calculated using N, adsorption data

for Longmaxi Formation shale in southeastern Chongqing
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Fig. 7 Full scale pore size distribution characteristics for

Longmaxi Formation shale in southeastern Chongqing
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Table 2 Proportion of pore size of the Longmaxi Formation shale in southeastern Chongqing

S R TOC SR FLAFR LA (26D FLARR FL R B B (00 ENE L
i (m) %) Tl AL EAL (ml/® @l hAL AL (m?/g)
CY-1  2410.1 3.7 ORS 12 36 52 0.031 47 48 5 18.75
CY-2 718.6 2.3 ORM 8 42 50 0.042 14 19 7 25.64
CY-2 7512 2.6 ORA 6 15 19 0.024 16 13 11 18.35
CY-4 782.0 1.4 OMS 6 44 52 0.035 11 52 7 9.86
CY-4 756.6 1.3 OMM 7 53 40 0.028 42 52 6 6.77
CY-3 775.0 1.3 OMA 4 53 43 0.022 40 51 9 9.11
CY-6 818.0 0.7 oPS 3 52 45 0.009 39 57 4 5.70
CY-5 761.0 0.6 OPM 5 58 37 0.014 44 53 3 6.93
CY-6 763.0 0.6 OPA 8 40 54 0.018 40 55 5 10.58
- I . L :IIEHL LI 2L B S T A L AR LR G5 R i R AR
ORS Il ; . ' ., i
orA l [ | KA SR, K T PP TS FLBR 45 R R AIE.
[ I s 5 S ; -
0?\1/;41\/?: | : : H T, 5UA A A X 20 19 Bk ME R AN 48— (Jarvie et
I ] ) B -
oma i I al.s 2007) , XL 3L 5 5 AR B R0 4 v ik = B A 08 B
ops I | | #E (Loucks and Ruppel, 2007; Wang and Carr,
OPM |l ~ g = &
- e — 2012) . It 7 [ M8 X 5T 4 Kl 53 07 R L FUAT R
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Fig.8 Proportion of pore size of the Longmaxi Formation

shale in southeastern Chongqing
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Thim (B 7).
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SE P T ASRLE A 2 AL (> 50 nm) AL (2~
50 nm) FALFL (<2 nm) %F FL A4 BUR L B 2 T ALY
BTk L (R 2 FE 8). g SR, o L AN 2% FL Tk
TR 90 %6 M FLAAREL, S FL AT R L BTER T AL 90 %0
() b 2 1 AR 2% AL S AL AR R g sk KL ol 3700 ~
54 0 L F 1H B STRK /N, S 390 ~ 11005 R AL
SALIRFRRY 3690 ~58%, i Bl b R TH LAY 4806 ~
57 % s ALY B AL STk 390 ~12% . %F S
TR TTHR A 3990 ~47%.

3 WU e R X LB A5 A B 4 il

3.1 sHMSERUESH

AR SR T8 A A5 AL 4 B2 45 6 Rk A ) — ik
PR R W) — b - W 1 = 3 0T KT A L X ¥ AR T L DX
TERS e SR A A AT TR A8 o 53T
o IAE S 1 AP B0 Rk 2 LB &5 F R B R AE Y

A LT TR A A B B K AL BURI L R i AL O H
HAT 12 KB AL A2 5% i (B 7 A 8.4
SRR AT IR BT LR B 9T X 0T 2 P A 5 T
PEOBCARIE , 7T LA Ry HoAh X e A SO HE S %
32 TIAAMBMIAMEHNES

FR G 7T XA [ 55 A0 00 9 4 FL AR L R &5 40 2
T RARGE Rl X LA T 2 B T A X DA
FLBR 25 g % 4 T DL ER 45 SR R W L B A DL A A A
(ORS.ORM.,ORA) [ i 2 FAF 2 FL A B (8 A7 T
2~3nm, FEHEAIRIE D EEFAUALA XK.
T AT ML 3 B X 025 13— 40 oK FL B &5 #4104 ol 4
B &A% %2 I HF 55 (Bowker, 2007 ; BE 14 6k 25,
2012 BRARSE . 2014) , WIF 5 48 H BcFL Eb 3% 1wl AR AL
TR G BLAR & B B E A 56 6 R (GGE KR %, 20115
TR RIBK L5, 2014) , 4 ML =F B S 45 il U0 40
K AL IR AR LA B b 2 v R =2 2 PR 3R (Y B A%
2013) (R It . & A HLT A F A 2~3 nm A9 FLBR
F B A ML B R .

K 1 BT (ORA, OMA , OPA) 7E 200~400 nm
VI PR P AL AR . 2 T v 7 0 A R I L U A LR
FREM R TS R R AL I R s M U R A ML
JE R R 0 BB (K R AE L 2016) , BUA
HFLAE R 200~ 400 nm il FL PRI 2 (F 7.5 X T
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LR A LR FU S R 0 B RS9 1Y IE A
KRRZ MR 0 WX A LA b fL & & 5AT Sl
Y (5 R 45,2012 Jiang et al., 2015).Fif AWFSE &
KGR S A U R DL R SRR
R SALAERE 0.04~0.10 mL/ g, & T 0UA 1Y B AL
RFL(Bowker, 2007; Chalmers er al., 2012; Loucks
et al., 2012). FEF 8 i FH ML BOWEL , KBRS 074
KRR T W KGR L5 W2 LB, fLAE R
200~600 nm, EWR LY & EEXNTUEEZILEE
FA R HEE H GB 4 155 ,2012).

4 g5

(D EEH T IUE A DL & A Py 241 154
T 12 FhUUA A AR R X AT T8 A LT R
TUA VB A MLBUIR & 004 & A LR £ 5 ot
AWMU REE R A A AR A R IUA LS
A 4 5 DU BUA HLTRE S DU A ILURIR &
JBT 0T A A HLBORY 4 BT 0UA S 9 A Al

(20 2070 W B A 7 T P SR 2 1 A 80 3K
0 23 51 2 1~80 nm A 80~ 200 nm, FF 1M & B Pf
FEA W T DUA AL LB 25 10 FRA0E , 1F 5% X8 %
Hw AL U LA oA 2 2 W R,
FLARALT 2~3 nm.70~90 nm Hl 200~ 300 nm, 7 %
(LA B 32 2ok U F o fL (2 ~ 50 nm) Fl 7 fL
(>>50 nm) , LR AR F TR B P FLATRFL (<2 nm).

X FALARFRTT#R , AL & T o 12060, AL
i7 53 % . 2 AL 5220 % T L L e 1 AL BT, AL 5
w470 ALt 5700 AL 11 26 B E RS -
T AR 200~400 nm 5 Bl LR TR B3 T L
HfL R 22 FL BTk T B A 90 %6 A FL AR B, il fL A ep AL
TRk T M 90 %6 Y He 2 R

() & A HLBTRE BT 00 L el v, X b 3R T AR
TURk LRI b R E A& K A A T s e
£ R A R0 DUR A ARZE AL,
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