Technical overview

ShaleModiﬁer
Tendeka’s ShaleModiﬁer is pumped ahead of the fracturing ﬂuid as a pre-pad. There
is an option to pump a solvent ahead of the ShaleModiﬁer to pre-condition the rock
surface by cleaning up salts and drying the surface, enhancing exposed silicon oxide
sites for the binder to adhere to.

ShaleModiﬁer

Performance can be readily evaluated with nanoﬂuidic technology. In the testing
presented below, a wolf camp analogue is fabricated for oil ﬂow back analysis of the
ShaleModiﬁer in several scenarios that can be compared to the control test where
only brine (representing aqueous fracturing ﬂuid) is injected.

Tendeka’s ShaleModiﬁer is an oil
based polymeric surface modiﬁer
that has signiﬁcant opportunity to
increase oil ﬂow recovery from shale
formations during initial completions
and remedial treatments.
ShaleModiﬁer is pumped ahead of
the fracturing pad stage to access
the oil wet nanonetwork and coat
the rock surface allowing for
enhanced oil ﬂowback from the
nanonetwork.

Frac zone:

It allows for long-term surface
modiﬁcation with a binder chemistry
that strongly attaches to exposed
rock surface, thereby changing the
wettability of the rock surface in such
a way that allows oil ﬂow back to be
signiﬁcantly enhanced and more
readily recoverable.

Wolfcamp nano-network:

– Size: 24 µm

– Throat size: 110 nm

– Porosity: ~40%

– Pore size: 24 µm

– Permeability > 10 D

– Porosity: ~5.9%

The ShaleModiﬁer has a controlled
molecular weight allowing active
polymer to readily access a pore
network size as low as 110nm.

– Permeability ~2.7 µd

Manufactured with conﬁdence by
world leader in surface modiﬁcation
technology and innovation.

In the control test, brine is injected into an oil wet wolfcamp analogue. The white
ﬂuorescence in the microchip images represents the oil. In the ShaleModiﬁer test, a
solvent slug is pumped ahead of the surface modiﬁer, showing groundbreaking oil
ﬂowback recovery, with an 194% increase in the oil ﬂow back rate.

Control test – End of two-hour brine
injection into oil wet wolfcamp analogue.
Brine was unable to completely displace
oil from frac zone and did not have any
impact on oil displacement from the
nanonetwork.

Control test – End of two-hour oil ﬂow
back. Rate went to zero at 50mins.
Capillary water blockage had formed at
the face of the fracture. Oil was not
produced from oil bearing nanonetwork.

Test

Incremental oil saturation
in Frac zone*

Control - Brine is injected
for two hours followed by
a two-hour soak time

.07

Solvent slug + ShaleModiﬁer

.73

Aculon ShaleModiﬁer – End of
two-hour brine injection into oil wet
wolfcamp analogue. Modiﬁer was able to
completely displace oil from fracture
zone and nanonetwork.

Incremental oil saturation
in pore network**

Aculon ShaleModiﬁer – End of
two-hour oil ﬂow back. Flowback rate
increased 194% over the control test,
with the oil being produced from the
nanonetwork with minimal water
blockages in the fracture zone.

Oil ﬂow back rate
[nL/min]

Oil ﬂow back
improvement to control

.06

96.3
[rate went to zero at 50minutes]

n/a

.9

283

194%

*Incremental oil saturation in frac zone is the diﬀerence between remaining oil saturation and the end of both the injection of the brine and ﬂowback of the oil/brine. Higher numbers represent better performance.
**Incremental oil saturation in pore network is the diﬀerence between remaining oil saturation and the end of both the injection of the brine and ﬂowback of the oil/brine. Higher numbers represent better performance.
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