Low-Temperature Catalytic Gas from Marine Shales—Alpha Gas*
Frank Mango® and Daniel M. Jarvie?

Search and Discovery Article #40546 (2010)
Posted June 30, 2010

* Adapted from oral presentation at AAPG Annual Convention and Exhibition, New Orleans, Louisiana, April 11-14, 2010

'Petroleum Habitats, Houston, TX (dinacat.mango@gmail.com)
*Worldwide Geochemistry, Humble, TX

Abstract

Alpha gas is catalytic gas generated in marine shales during production. It is distinct from in-place gas, ‘Beta Gas’, generated over
geologic time. Beta gas is near thermodynamic equilibrium while Alpha gas is removed from equilibrium and progresses to dryer gas
further removed from equilibrium over time of production. Shales exhibit high levels of catalytic activity under laboratory conditions,
which we believe is residual activity, only a fraction of the natural activity in the subsurface. We therefore anticipate very high levels
of natural activity in organic-rich shales typically targeted for unconventional gas production. The experimental evidence for natural
catalytic activity in marine shales, the dynamics of gas generation at ambient temperatures, and the evidence for alpha gas in
production is discussed.
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Fitting Model:
y =(a-d)/((1+(x/c)"b)*p)+d
2=2.54063491
b=7.84883397
c=4.60403527
d=0.39298505

25 p=0.40575824

Goodness of fit:
L COD: 0.99476591
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Therefore

THE GAS GENERATED BY MOWRY SHALE
IS ALPHA GAS
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Argon > Alpha Gas
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STANDARD DESORPTION CURVE

10% ETHANE IN METHANE



Ethane/M ethane

STANDARD DESORPTION

Devonian Shale

0.26

0.24

022 y=a* ebt

0.20

0.18 /.//

016 B—

0.14 —— N N N O R
3 4 5 6

time (min)

Fitting Model:
y=a*exp(b*x)+c
a=0.005060831
b=0.38212969
¢=0.14958394

Goodness of fit:
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SIGMOID CURVES

AUTOCATALYSIS
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Mowry

100°C, Ar flow

35 Fitting M odel:
y=a/((1+exp (-(x-m)/b))" c)+
- a=37.41420792

b=0.56659821
¢=0.115633077
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Fitting Model:
y=a/((1+exp(-(x-m)/b))"c)+d
a=17.12860576
b=23.66673422
c=1874.0961764
d=81.15848994
m=-235.86282512

Goodness of fit:
COD: 0.98962289
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I-BUTANE / PROPANE



I-Butaned/Pr opane

0.14

o
=
w

0.12

0.11

o
=
o

0.09

0.08

Barnett Well

UNCONVENTIONAL EMISSION
SIGMOID
R2 = 0.990
e _
—
| [ |
50 100 150 200

time (hr)




i-Butane/Pr opane

Mowry
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Fitting Model:
y =(a-d)/((1+(x/c)"b)"*p)+d
a=5.29326219
b=2.714722
¢=5.49531625
d=0.31718099
p=12.32980573

Goodness of fit:
C OD: 0.99905088
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All catalytic reactions progress
to thermodynamic equilibrium
over time

(Cy +(C3) = 2(Cy)
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UNDER OPEN CONDITIONS

GAS FLOW
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UNDER CLOSED CONDITIONS
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Fitting Model:
y=a/(1+exp(-(x-m)/b))+d
a=-2237.8701821
b=2.16500663
d=2238.31657755
m=-15.43484585

Goodness of fit:
COD: 0.99323788
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SUMMARY



There is natural catalytic activity in

MOWRY SHALE
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Reaction Rate

RATE OF DISPLACEMENT
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GENERATED AUTOCATALYTICALLY



RATE

INVERSELY PROPORTIONAL TO GAS
PRESSURE



Alpha Gas Generation Curve
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COMMENTS

EACH SHALE GENERATES A UNIQUE ALPHA GAS

« Some progress to dry gas, others to wet gas
« Some progress to disequilibria, others do not
« All display autocatalysis (sigmoid curves)
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