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& A0 M= FHLICH =X{2|0tE 2X|(Liard Basin) L HIAI2|HZ(Besa River formation)2| 24 (Exshaw)2t THE 2| (Patry) HHOIA FEE MY AR ER7(EtA
(total organic carbon, TOC), £2 #4(major elements) ¥ 2 &0 (M2 E2 S42 2M617| 2loh Xatah 2410 1} HIE7IA EXAES SHOIAC T A=
9| TOCE 3.18-9.86%2 UEfH, 2 A= &2k £02 Si0,, AlOs, Fer0s, CaO0|AUCH, BEL2 MAU(quartz), M2 /UR0|E(muscovite/illite), LioHAd
(calcite), &M (pyrite) 22 T ES EQISIAULE 7|20 LATI MY E2H E4S 112{510 0 psigFH 2 4,500 psigZHX| o]l 2t EXIAES 2o, 11
Z1it 52 5HS Hote MR BO|(Langmuir volume)2t 2i2l(Langmuir pressure)2 22+ 101.8-167.0 scf/ton, 97.5-881.3 psiaZ LIENATEH E5H TOC, £2
HA, S S MU0l IO B9 ATEH S EAGIHON, R0 EL= TOCLHE FHGHKI2t SI0, I AFO| stk 8|51, AlL,O;S HIZS ME LS9l &2
dtH|2Sh= MO BAE LIEHACE [M2tA 2|otE 2X] MY AlR2| 2 sHut X[3tetE £4 7te] A= MRS S48 reservoir characterization)& 2I5t

CoTie &

The purpose of this study is to investigate the adsorption characteristics with major element and mineral contents of shale samples from Exshaw and Patry
members in the Besa River Formation of the Liard Basin. Geochemistry analysis and high pressure methane adsorption test are carried out to analyze the
adsorption characteristics of total organic carbon (TOC) and major element and mineral composition of the shales. The results show that total organic
carbon of the samples is in the range of 3.18-9.86%, and the major elements are dominated by SiO,, ALOs, Fe;0;, and CaO. The mineral composition of
the samples are composed of quartz, muscovite/illite, calcite, and pyrite. Adsorption tests are performed from 0 psig to 4,500 psig considering the known
characteristics of the shale. Langmuir volume is in the range of 101.8-167.0 scf/ton, and Langmuir pressure is in the range of 97.5-881.3 psia, respectively.
In addition, the correlation between TOC, major elements, mineral contents, and the Langmuir volume are analyzed. Langmuir volume is not related with
TOC but inversely proportional to the SiO; and quartz contents, and proportional to the clay content. Therefore, it is expected that the correlation between
the adsorption capacity and the geochemical properties of shale samples in the Liard Basin is to be used as a major factor for reservoir characterization.
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1. A2 A7 AbQlof] 2 BISHE P oFlom, Sol Ak A A7EA AN

2 B Ve gHE] Yokl kgskal ItKShin er al,

AIL7EAE Al Lol A BAtE]l= HA7IAR, 2 SAA D(black 2012; Lee et al,, 2015a; Lee et al, 2015b; Shin et al, 2015;

shale)ol] F-E3tth AU S A= L7} o9 Wil 2™ sto] 47 o Son et al., 2018). H=9] %-, 20194 7|02 A AA7EA
L 7o) o oLt 20004 H] o]F& A Al3(horizontal well AV 5 A D7EA0] ABAkEFo] oF 75%F AHAIRITHELA, 2020).

drilling)?+ =4 (hydraulic fracturing)?} 2= 7]&o] Tt Al g7EA0] H Fejolli= A7 EA(free gas), F27F A (adsorbed
o] whe} HE7kAL} B Eo] AlY7FAS] Zido] /43t Qi v gas), 897k (solution gas)7F QtHFig. 1). A-f7tA= 3= Wol
=3} Fjuele] B] S kA (unconventional gas) FARS A AlA =} FESR=7kA0|N, SERTIAE S| BT HEA HH S2tE 0] Q)
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£ 7tAo|n, §oi7tAs ARS WO & Ee 2Yo] &3] Sl
7t20|tiChen et al, 2017). Yt 0 &2 HEakg A ol= 79
BN7IAE Aokl AR7EA} FRZFATRS T E{ 6l (Ambrose
etal., 2010), Curtis(2002)2] Aol W= A A L] LA7kA
B2aHGas-In-Place; GIP) & A571A8 T27FAL 20%0] 4]
85U LR S AHA gt

Fig. 2=8}(Barnett) AY2] BH0] S22 4(Langmuir isotherm)
S YehdtiMengal and Wattenbarger, 2011). ZLE]Zof| A 7kA
SRS Yol F7Ietol wat YAt gholl Hohs A Hel
o Al o] S2HE = = 7HAY] FRRE S E ] 9lom, g3
7kA9] AR E F2-&2(adsorption capacity)°]ZH gtk AlY
9] 2R Hrtsh] fet MY dE el i S shuEe 1L
& HE7EA A 0] At HiFE 1;]]01 AFEL2 1,000 m ©]
ok9] AF-AFoll EAok=d], o] A% ARSY 22 27 MPa(%F
3,900 psia)7HA S22 4= k. wetA A{S 204 S27tA
9] FA3E &75k7] Heliale 1 WE7EA FFAIF o] Q1= 1,
Q7R LY F2EA S 245H7] flste] of2] A9 AlY Al=
= dito g 1 feEtA Z2HA 3o 230 o Yth(Nuttall et a/,
2005; Beaton er al., 2010a; Beaton er al,, 2010b; Jang er al,
2016; Kim er al,, 2017; Tang et al., 2017).

Aurx o2 AU SEFL 2 FH7e4A(total organic
carbon, TOC)2} B3k #eo] QS A& AL QAT X
¢Atol W2 H TOC ol thdzt 8810 s P2 H=THRoss
and Bustin, 2009; Gasparik et al., 2014 Li et al., 2015). Ross
and Bustin (2007b)> TOCS} 4 g0l YH T 45 AlD W

7159 & E(maturity)ol] oHeh S2HEEo] Mok A2 Rl
t}. Chalmers and Bustin (2008)2 A4 57t =255 TOC $=F
o] £0|57| fZo] F&EHE AT I E3E &
G2 A EFEC| ool vld|otar 4192 gol whlHlohe,
3459 5ol "t F2Eo] @It Gu et al, 2017; Li et
al, 2017). Ji et al. (2012)9] A7t OJotd AEHE F ZrdELo]

E(montmorillonite), 3% Aeto|E/AHELo]| E(interstratified
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Fig. 2. Langmuir isotherms of free, adsorbed and total gas content
(Mengal and Wattenbarger, 2011).

illite/smectite)”} 1 F A (kaolinite), =Y (chlorite), Y2Ho|E
Ho} o] & F2EFE Bk 399 B4 A F&REFo ¥F=
F=Fa O]X} Z ool uAlg= Fuet o] 7=
282k 0 =715 Wang er al, 2016). A|Yo] $E-& 3ko51=
53 Lﬁ% AZA |50 vl oF 40%—60%7HA] AAT & A2
] AR _1_8./\]7PE F Zoj -t Gasparik er al, 2014).
9] 2 2 2 TOCO] & o|A|9t {7159
TEO A, _J,:L_J EA & thoksl @ Aof Pk Hke 4
At “jriﬂrﬁ 7} A Qo] whet Al d 2] F2FEAdo] Eebd 4 7] W
of 1t WiE7kA SRS Boto] A Y FAELE =S5 A
o] 278 & oAz 2lot= &A](Liard Basin) W HlAR]H]
Z(Besa River Formation)?] @£ (Exshaw)} HE 2|(Patry) HH
Aol FREAS E4517] loto] 1 W7t A SRS 3
3F9ACt. 0 psighH 2F 4,500 psigZHA] Ao meh FHA 8 & Y
stolom, Z7-e] FEof| Aol WietA FAS AAbslSinh A%
tlo|el & Big o & e -F&gol| tiet 1 g TAolo] SR
< 253§, 2479 A5 tiste] 28 TOC, Y4x(major
elements) ¥ 3F& o5 740 AHAAE TE0IG
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Fig. 1. lllustration of free gas, adsorbed gas, and solution gas in shale formations (Chen et al., 2017).
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2. 0|EX HiE

2.1. dR0| SAS2M

S2/dE oA Qe STt WE 71A9] §2R2 International
Union of Pure and Applied Chemistry(IUPAC)2] £50f ul=t
Fig. 33t o] 67} 9] P2 Yodth(Sing, 1985). Type [+ 1]
Al8=Hmicropore}& F2 7H W, Type I+ HAlE=0] A< ¢l
S o}, Type IS E2F(adsorbate)o] 2Fst W], Type V& S5
(mesopore)2 F& 7| EA|T-33{capillary condensation)©]
Uerd o), Type V& &2&Hdo] oot mAlERgSo] Uehd o,
Type VI &2 7tA HWHo| oA 7HA7F E3tEle A
(layering) B w9] F25-24E Uehdth. o] 3 A Q7tA0) 22
YHHA O = Type 12 o] Fe24S EH 7ol F25
242 7l pNE=S 7HA = FA ol A-&E T, kA FARFo] A
ol A wh2 A Z71el= FeiE 2Rtk Brunauer er al, 1940). 3
o] o] 22 th&i 22 7S B 2. & ttKLangmuir, 1918).

1. & 7He] FAdele o e 711 ARt F2E ] o] Qi

2. BE FAR2 ofvA] BE7E s g, F2hE Ak el A
S21-go] Qltt.

3. A2 AT 71 2Ae] SE0 8] o] Foxlt

4. FAEEE FAE] Je S 28 vEd

#50] o] 204 k0] FEFS TR 4] (1)< whEth

Vp= - (1)

(a) Layer model
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Fig. 3. The IUPAC classification of adsorption isotherms (Gas Adsorption
Technology, 2019).

of7]4, P74 E(psia), Ve e PollA2] S (scf/psia),

V2 SA-EH(scf/psia), P, S2EF 1/2 Aol Higt &4

(psia)e]tt.

2.2. Gibbs Surface Excess(GSE)

Fig. 4(a)= FIFAE A S&A(adsorbent)Ql AL EHO
20| dofd off SRR HE7HALY] S5 AU EHOEHE 9
Azlo] wket Yebd 2102, Zone 1, Zone 11, Zone M2 Al ¥
O 2 Uz 4= Stk Zone 12 A|QYE &4 5t YYo= Hgt7tAs
Aa] 2A51A] gk=tt. Zone IIo4= 2o ojubH, o] Joj
A WAL s e AIYAEHO ZHE O A 2o W2 Tk ¢ (2)

{b) Gibbs representation

| surface excess amount |

Fig. 4. Variation of the concentration of methane, ¢, with the distance from the shale surface, z. (a) adsorbed layer, (b) Gibbs representation (modified

from Karim et al., 2010).
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£ 71t} E&o] 'AgokA] o= @<l Zone NIOA] HIE7FAS] &
5 ¢, B REEY, AT 2E0rt oJE}hth
F&o] dojuk= J o] digoh= Zone TOIA AlDo] S2H
= 4] (2)= o]&ste] ALFS &= Tt
Tads = Total — €4 V; 2

71 A n,,p,2= Allsystem) Well U= 7kAY] F &4, ¢, = Zone
MelA 2] 7kA 55, V%= Zone oA 7420 2u)E ofw]gict,

n,q, 5 AKX HoiAs SEEETR ¢, (2)F EAY, 7IA
O 5] V.2 F B Ny o BOIOF SHATE, HERE S ofl= 3HA|
7} et E2to] Wiyl w2t Zone MOAl Zone 12 HE7FAZ}
o557 Wzoll ¢, (2)7F F7Fstal o] FastA HA, 7tAs
T ¢, A5 ol bl MskE 4 ¢7] 2|tk Karim
et al., 2010). o|3H EAIE s 45}7] $J5to] Gibbs(1961)%= Gibbs
Surface Excess(GSE)9] 7d-& A|Stsl3ict.

GSEolAl= 23 F219] 7d2 =dsto] AA| 2kt +L=s}t
), A|Y-& Gibbs Dividing Surface(GDS)E 7]&20 =2 3o Hjgkr}
Ao RejHrh 23 S Fig. 4(b)9] (A) YYo=, A=) st
o AAAQ] FFS F+= 74 EATRE 123 ot} FHAES
Boto] AlAtE SR AA F2Eo] oid 21 SO R, A
257} YA = (critical temperature) 2ot W o] 23} 2=k
AR F2FS 72 3FS 7t Ross and Bustin, 2007a; Li et
al, 2017). N¥Er} QAT H} &3 o) 23} S22 A4 &
2lefat 2to| & oo, oF o] o5 11 Xpol 7t AXItt. whehA
o] o= 23 TS AA SFRFE Wk W g/go] Qi

AA| TS Atsls B2 IA Al 7HA7 Qtk(Heller and
Zoback, 2014). A HA=, o] AXLE fIote] HiE| =LA A4
bS 0] 83H= ot Dubinin, 1960). & WA=, 3249 Ux

(A) ...................
o Yukon i . Ttmerlrliltigw[‘?:;_ » _____
’ . e N T
i
CANADA".,
British |
: Alberta .
ifi ﬂr\'«a CaTgary )
Pacific )
ocean :‘.‘;.._.-—
) R o em -
% Vancouver
Z00km

£ F=H HE ol 9] 24 Hakd HetA(liquitied gas)©]
UL Z 7MAsk= BHo|tH(Tsai er al, 1985). tpX#to g dxE
T87kA(solidified gas)2] WEZ 7Hgsk= o] Qo &= 74
$2 T o] 7P v o = k= @ o] lthMenon, 1968).

£ Aol F=F S50l F2 AHEE Dubinin(1960)°]
AAGE S ARSI o] wf 23k Fbga AR &R A
A= 4 (3)2 2t

V;z = V:zds(l_ pg ) (3)
Pads

o714 v, = 23 F&S(sct/psia), p, = AR HE7RA B

(8/cA), pue TA7HE BE(g/co)E vt

SEAEL At A5l Y3t 2lote £A] W HAt#E<
d4ot fED LS thdoE =t 2lots BA= vttt
A 5-9] Northwest TerritoriesONWT), Yukon, British Columbia
(B.C.) Al 79 =7} Aot Foll YAIZHFig. 5). ot EAl=
Bovie @3= BAE %9 E8¥(Horn River) £212+ H3j 9L
tHFig. 6). FotE &2 Wf HiA#S-9] Al40 s E ] WH = o
7] 371-Agt7] 2710 E A=} it fED] HH= {5
SHprospective) AU SO& o]F0]A gloH, JAH o= F4ito]
758 AA7FA 2 9F 217 Tef(trillion cubic feet) 2 H1% 1
AtHNational Energy Board, 2016).

Table 1= WA #3-9] A4t HEZ] HHo]A] FHEITA|Y Al
Fof| gt HEo|c}. diol sfER] WHoA HEH 4o AlEE

122W 120°W

60PN |-ruxon
Liard 3| oo
Basin ¢| pasin
° 3
Study well £
@

5N [—

‘@ BC| AB

Fig. 5. Location of the study well in the Liard Basin, Canada (National Energy Board, 2016).
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Liard Basin

Bovie Fault East
’ Horn River Basin

Mississippian

Exshaw Shale
Patry Shale

Upper Devonian

Muskwa Shale
Otter Park Shale
Evie Shale

Nahanni Formation

Middle Dev.

I Black Shale [] Grey Shale [l Limestone

Kotcho Formation

Tetcho Formation
Trout River Formation

Kakiska Formation

Upper Devonian

Slave Point +
Upper Keg River

Lower Keg River/
Chinchaga Formation

Middle Devonian

[] sandstone

Fig. 6. Stratigraphic chart of the Besa River Formation in the Liard Basin (modified from Ferri et al., 2016). The Exshaw and Patry shales in the Besa River

Formation are the main study area in this study.

Table 1. Sample description.

Classification Exshaw A Exshaw B Exshaw C Patry A Patry B
Depth (m) 3,651.90 3,698.33 3,711.40 3,722.70 3,736.63
. Homogeneous Laminated Laminated Laminated Laminated
Lithology
mudstone mudstone mudstone mudstone mudstone

ol §3to] FHAFS 2L AL Al 3t - Bafstol 10/20
4] (mesh)(2-0.841 mm)9] L 7] BFehgion, ABs
% 2 22 105CoNH 341 Axlo] 220] JTFS At

3.2. Xjzst 2M

TOC £4-2 Behar er a/ (2001)2] W o] ul2} SR A4 A
oA B85k JE= Rock-Eval6 TurboZ ARg-sto] $3=|QL
ot Y AIEE 7t 8 ©3led, A2 4 FE TSl R
217 2oj=]o] e H w@sked FRFE S5t TOCE &3
H 971 9 A {714 oz AAlE

T2 940t FE £/44E X-A BF&471(X-ray Fluorescence,
XRF)9}F X-A 3]-E47|(X-ray Diffraction, XRD)E ©]-&stof 2
7+ Bk, X-A P24 719 X-A SEEN 7= B A
AR AT EAAE A BR5IAL Y= AHE o8tk
X-A FFE47]+= ShimadzuAte] MXF-2400 EE Ad £84E
ARE5F T, A3t £4(loss on ignition, LODS 980 + 20T A
1AI7te] 227 Ao] FAE SA5Ioinh X-4A 3E &84 oA 24
2 PANalyticalAte] X Pert MPDE 0] 83151 0H, UALE S o]
835+ bl X-AL 40 kV, 20 mA ZANA BASIGI &
2 314 = of 5] Rietveld Holl 7123t N T2 AL

[

[¢]

SIROQUANT™E B3t} T4BE| HFRAS 2N,

3.3. 1Y S WY F Hdled

A1) B g EHoke W 0 2= 53E 7 H(mass-based
method)¥} BEoj&AH(volumetric method)?] Uth ZF&AH
2 Aol A2 A RE Ao E S AT S Ay 75t

F2re 73R ol o] WL B A S FRIrks 4

o] 9low, A z-Fst Fofol| A Fe] ARGEE sHATE FA 9] A&
Z(heterogeneity)3 £3< 7HA]7] W&o A5 - 7k Fofof| A
Bo2AHS A5 Heller and Zoback, 2014). H1&AH
L HUO HA(Boyle's law)S 7[HtO 2 o}, A 25 Floj|A] U
T} 51] 9] WSS o]-g5t0] 7hA SRS AP sl Wi oo} F i
g o= AR 71H19 As-Z 1Efsto] d5A IS (compressibility
factor; Z-factor)& A&} £ AollA= Fu S WS 0|85
Fom, AEAG0 AL Y5to] Dranchuk and Abou-Kassem
Equation of State(DAK-EOS)(Dranchuk and Abou-Kassem,
1975y AH&-sISiH

FHAIEE 5 GH Y] 42 Fig. 73 2t AIE Al 2A
THAE ARSE dHEA A A RS sk ME A, 7HAY 719
o AbgEl= o] AT HIoL RAE HI A S S ATt Y EH

—_

(e
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Key material

316 SS line
Electric line

PU tube

Valve E

Pressure
transmitter

Solenoid
valve

Temp sensing

I

CH, (from autside) ~ DO0Ster PEP

Fig. 7. Schematic diagram of adsorption test equipment.

2nfe], o AE HES A AFEE =] JoH, 2 A
2o F2& A5 S8l F8. Hl= 2 W Yiof] YRAIH T
E3 &0l W HE A Afolof] AX|oto] AY EFo] WAYo=

5 g Hasletyltt.

TN TS o] A FuEgHES v o2 ¥4 7k A(inert
gas)?l AE7FAE o|goto] HHAUA At ME A Z47to] RuE
24519t} o] ) 24 H FuHA Ay} HE Ao] Byl 7471915
cc, 95.4 ccoltt. o] Al g5 ME Ao Wil FE/IAE 0|85t
A &5 ALt U] G99 3= 1 (void volume) & S43 F,
He7tAE ol 8oto] FEAES =Fotgitt. o] W SHE 3= F
Y& GO R ZF JlY A=) S-S ALK 4= Slch Al 89S
QIR vlg7RA] 271942 T 2F 4,500 psiaZtA|olH, AlE2%
L30Co|th

o

SO R4 Gl upeh AIBE Sel] SJste] 2AES
2345k Fig. 8. WA BAo] ute £, 4, AR YR
A9 W 5] AP2AS ST A8 E FHIRt 0% U4
Lol grelo] thet FHAYS 4Wsty, AFEolES veos
F2eke AN o] TE FHES o) FHE-L40] 24t
spof Rl 4% 1,3 £,S 2T 5 Ak

uloF glelo] ue Fjero] Aol FAE-LAS U2A) o 2
2, Toet Aelo] £A1EIT. 1) Aol FA5LAL HEAE o
UHUPAC B215-24 £5 59 shhe thzt 4%, 2) 20 47
o) FA7} QUi A, 3) Aol 2 (leal) 59 EAHEAISHE

©

Outside

T

O

Sample cell

Reference cell

Constant temperature & pressure -~

.
‘e

Air compressor

A% 50l Ak A 9 HRle] A%, +AE F Wro] T2
o] ZAHLangmuir curve fitting) sh= QAN A A F3F

0
o

(1
oA

Fol=
[UPAC &35-2419] o|& F 24 F3lsl= o|&& -85t A
FHlolelE £4% 4= Sl 0]9]9] B¢, Azt gu|e] dHE A
otal, Al x| BeloA] e Aol 21& 3 F 4HY
IS HHERl) 4 0 2 ofEof w2 Fago] A Ro| G2
g B2 Aol AIPEATE E45ta S E S it

T} - 247t A= AY AR IR AREsto] A3teE BAS
SYotPom, TOC 4 A= Table 29+ 2t 3€ TOCE
3.18—9.86%°11L, AHH A= WollAl= A -EHE S B AE
o] & TOC ¥} YAfo] etA] &9kt

Fig. 9= XRF 24 Z3HE YeRf 1L Qlet. 2ot B2 A|59] 44,
Z/d80] Si0,(68.2—81.8%), Al,03(3.1—13.1%), Fe05(1.1—4.2%),
Ca0(0.3—5.6%) <=0 & VEepton, Saju] 219 Si0, TH44.9%)
e g o, odae} fER] Al7oA SiO, TaFo] Hlw A 2 Ao
2 Rl ATt

Fig. 102 7t Al29] XRD 4275 HojFa gloH, 49y
(quartz, 54.4—78.3%), W21 /Y2t E(muscovite/illite, 11.3—
38.1%), W4 (calcite, 0.0—7.7%), ZH4(pyrite, 2.9—8.0%)
5ol digh gheke Yet 2 Qlck. 3 4] BEL2 Aot wen /At
o|Eo|r, 3FA A 0] TR At L= Al g0 A HEE QI T

it
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Test condition determination

v

Sample preparation

v

Adsorption test with pressure

v

Calculation of adsorption amount

v

A

Langmuir curve fitting
(Langmuir constants V|, P )

Adsorption follows
Lanmguir curve

Data Analysis

Fig. 8. Flowchart of adsorption test.

H5}4d-2 Exshaw Ce} Patry Ao|Aqt, ¥-2-4(dolomite)= Exshaw
C, Patry A, BoJAqt &Fl=Qit}. T35t E&2to] E(chlorite)= 7}
A AFEO| A AlZH Exshaw A A/ Zo| A gt SR1=] Qi) GLA]=ollA]
FERYS R A G} wen /delo|ER 4= of glo, vt

oA, WA 9 SR eto|Es YR A|Ro|A nlFo 2 FAE QI

200 psig® Z2t2+9] Az Histe] 314 void volumes Z7519
BIahe AR89 ©1F 10/20 mesho YA 2715 2=

XRF results

|
I
| |‘Il III: - _I_ MW Ii ||

SiO, AlLO; Fe,0; CaO MgO KO Na,0O TiO, MnO P,0s Igloss
m Exshaw A m Exshaw B m Exshaw C © Patry A m Patry B m Horn River

Content (%)
N W Hd U1 O N 0 O
O ©O O © O o © o

=
o

o

Fig. 9. XRF results of the shale samples from the Liard and Horn River
Basins.

0 XRD results

l,‘||III mn.ln R

Quartz Muscovite/lllite Calcite Pyrite Dolomite Chlorite

Content (%)
588588338

M Exshaw A W Exshaw B Exshaw C Patry A M PatryB

Fig. 10. XRD results of shale samples from the Liard Basin.

%—7}011 e A A= Fig. 113
HZ o]-&5to] FPFo] T2
ZARSE 23}, @R} H3(Langmuir volume)?} ¥2l(Langmuir
pressure)> 27zt 99.4 scf/ton, —24.4 psia 183l BAAS

200
N Fit Results
T ® ° angmuir isotherm
] Equation Y = X*a/(X+b)
a = 99.39568454
0 —4 b =-24.38526386

R-squared = 0.716075

-200 —

Langmuir volume (scf/ton)

A

o

S
l

® @ @ Expermental data
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Table 2. TOC of the shale samples.
Classification Exshaw A Exshaw B Exshaw C Patry A Patry B
TOC (%) 3.18 9.86 5.38 6.42 3.54
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Fig. 12. Methane adsorption isotherm of shale samples from the Liard Basin.
Table 3. Langmuir parameters of the shale samples from the Liard Basin.
Samples Exshaw A Exshaw B Exshaw C Patry A Patry B
Langmuir volume
& 152.5 101.8 103.5 167.0 107.9
(scf/ton)
Langmuir pressure
gmwr p 661.7 881.3 3824 97.5 239.6

(psia)
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