Vol.37 No.6
Dec..2019

UL BLAE i
ACTA SEDIMENTOLOGICA SINICA

H37E Hel
2019412 H

X EHHS :1000-0550(2019)06-1309-16

EANFENEAREILEEAFEMNRER

REFE 2, ZoE A4 12, THEAR >, RIRE 2, K&
LA BBV AL AE S PR IR B, 25 M 730000

2. HR A I AR E TS0 3, =M 730000

3P ERFERER A, T 100049

DOI: 10.14027/j.issn.1000-0550.2019.030

B E EUEAYURE SUA LB A RAIE T U Ul S A FLEL A B O R A B B P s FLBR A H
EAY 75 ¥ T2 SR RE BEANE PEPI S, SRS i b — a5 S ] AHLBS B (TOC) B TR E A HLTRE BOR IR 4 421
ISR TG ASCA T SE D ZX B A LR A FLBRES AR A 2 . A HLBCRE TR IR E T 9K AHLBFLIY & FHERE, TOC
AW A ) 1 LB A A B 22, A AR FE U E 1 FLBR BT AL AT R A A FIN TR ALA e . A HRRR
FARAD S 6 PR T AT DA Ry A ) 5280 2 1, 7R U8 DU FLIRSS A AL 5 rh it 1 B2 A (0, (H B0 R85 S BR b B 2 F A DT
e HET, & AP SR FLBR A B AR AR R M . 324 TR HLSORE ORI, A RIVCRUEREE T & 7 1 & A LR
P FLBR AR AR A AR 22 57, NI IS . TSR AR R, TOC X PR SUA FLBRES HRHIE B2 R ATHLBALIF LRI IR
BRI EE L R A B B (B A S SR R >39% ) LB T A AT Dl SATL RS (R RBUAR o B — PR . T30, S B R Ui b

Jo AR BB 12 i ST, [ B A T ML AR TE B, DA = BT TR LI

KR AP TUATA FLBRESAE s S AL B s DU RS

F—EEEN KEE,H 199348 A HARER A AT 5 Bk b2 , E-mail:songdongjun 16@mails.ucas.ac.cn

BIEMEE A, 5 055, E-mail:jetuo@lzb.ac.cn
HESEES P618.13 XEAREE A

0 5%

WHE ST OB TOC>2% UL F R TUAFR N E
AHUTR TSN, A0 Ko Ty A 55 e
WA LABE 855 0 = A B E H BT 4A , AT HIL
it T, AR S (R A )
B , FR o HE S i 12 BT B LI AR A
i A HE B R I T R s B A AR T R A TR
PP B TUA A . BI T S I B S ul
W B A7 A T B A U 5 0T DL TP (Rl R <
RIS, B S AN R AR, BUA
SEA AL AR, B 0UA i8)2 FLBRZ5 A R
TIE 23 T2 ) BT AR A, DRI I T AL
PR R FEAE X DUA T A HLERF 5T LA B
AEEME L, AERG LG0T AR A A
Bt L, X6 8 A ML U U L B &5 #4 R AE A ATF 5% AR
PEATRLHL , 255 I AP R A BT O 98 SR , 3 2

175 B HA:2018-07-09; W f&sFm HHEA:2019-03-13

PR S AR, 4R T ARSI ST T Y 1R

1 P E A PSR VU LB A T R
HPIRES

Fi I ] R e AN AR 23S 23 (TUPAC) #Y 73
FARAE, Ve vUa FLBHR AL AR /NI 3 g LR =26
1)<2 nm, J& TH##L;2)2~50 nm, J&§ Lok E 1L
3)>50 nm, J& T RAL. ABAREAF M H vUa Gk 2
FLBR B AR 7E Ak 3 A 5~1 000 nm Z Ji] , P35 FLEE N
100 nmo H4b, Jarvie et al."Fl Loucks et al.™WF 5% %
W, AR FE LB /NT 075 pm UK T 0.75 pm
BRI E] RO FLBR . &1 1 7R 1 IUACHRHE T (1Y)
TEALBR RN 3 2 KK T B . A2 N e il
#1120 nm UR AL & 325, B T A B,
P R PRI 2R Y, ¢ v LB DU R e K] S i iz ]
FL B FLCERIEAL) A BLBTAL LA R e e 22,

HEEWE: R HARREELTH (41672127,41602151) 5 o FE R b P4 3575 4F 2% % 5 H [ Foundation : National Natural Science Foundation of
China, No. 41672127, 41602151; CAS “Light of West China” Program |



S

$374%

1310 i M
Ltz IUPAC )
/nm sk ST
100000 A - B EES TARIBE

s :

L E :

10000 s — = -
Bl .

R .

KAl E E

>50 nm =

1000 UE
: Fe :

N heaf :

: B I

: =

100 : K
v : M

: & &

1 : Ji] N

. 5\@ :

N iy :

10 L : =
2~50 nm <

JV : o :

A . :

1 WAL L]
<2nm : :

VL : L

B e R w BEAE 4 2 10 25 % (B A Bustin et al.™)

Fig.1 Methods of determining unconventional reservoirs

(modified from Bustin et al.”’)
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Fig.2 Schematic diagram of the distribution of shales in China ( modified from Lin et al. ")
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Abstract: A full understanding of the properties of the pore structure in organic-rich shales is beneficial for determin-
ing the shale oil and gas accumulation mechanism, and thus is significant in guiding exploration and exploitation.
Methods of characterizing the pore structure of organic-rich shales embody quantitative analysis and qualitative de-
scription, both of which should be combined during investigations. Factors such as total organic carbon (TOC), ther-
mal maturity, origin of organic matter, mineral constituents and tectonism have considerable impacts on the nature of
the pore structure in organic-rich shales. Of these, the origin of organic matter determines the potential for organic
pores formation; TOC and mineralogy control the types of nanopores; and thermal maturity influences nanopore evo-
lution. Tectonism has a secondary effect, in that it may modify the nanopore structure. Pyrolysis experiments play a
crucial role in investigating the evolution of pore structure in shales, since the factors are controlled artificially ; how-
ever, experimental conditions should match the actual geological conditions. At present, pore structure evolution in
shales is still inconclusive and controversial. Due to the diverse origins of organic matter, the evolution of the pore
structure in organic-rich shales may differ from one sedimentary environment to another, and thus require further sep-
arate study. Dilemmas such as the impacts of TOC on the characteristics of pores in shales, the mature stage of the de-
velopment of secondary organic pores and the evolutionary scenarios and mechanisms of pores at the envolution stage
(R,>3%) need to be further explored. In addition, the methods identifying the microscopic compositions of organic
matter using scanning electron microscopy need to be established, and the usage of some terminologies should be
standardized to reduce the confusion that is currently caused by researchers who engage in different fields.
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