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Nitro-Lift’s Relation to Nissan Chemical & nanoActiv® " }itro-Lift
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« Vertically integrated energy service specializing in « ~400 Master Service Agreements in place
* Upstream: Onshore and Offshore Hydrocarbon Recovery Existing Nitro-Lift Customers : =
« Midstream: Pipeline and G&P Services cOnoch;h,".ps Apache &% Dsenrca e

. : ; : : _ M RESOURCES ".f
» Downstream: Refinery and Industrial Services » FEA s devens S
» Oil and Gas Fabrication @ Chevron TARGA
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Exclusive U.S. Distributor, Exclusive Service Provider & Process Developer
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by Nissan Chemical

Product Developer: Technical Support & Process Developer:
« Multibillion international chemical company. + Multibillion international industrial gas company (acquired Linde America).
« Developer and producer of nanoActiv® HRT. « Assisted in the development of deploying nanoActiv® HRT using nitrogen,
« Initial focus of nanoActiv® was in the initial production of the well, after carbon dioxide, water, and methane.
recognizing the potential of nanoActiv®, Nissan sought a partnership with * Messer had worked with Nitro-Lift for years on several projects. Messer
Messer to help develop an enhanced oil recovery method using the quickly recognized the value of utilizing Nitro-Lift's “down-hole” and nitrogen

nanoActiv particles. expertise and brought Nitro-Lift under a NDA in 2016.



Why nanoActiv® HRT and EFT? Nitro-Lift
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Recovery Factors have been, historically, low
for most oil and gas reservoirs.

Nissan Chemical developed nanoActiv® HRT and nanoActiv® EFT in
response to this problem.

The 3 primary applications for nanoActiv® are:
« EFT during completion and stimulation operations.
« HRT to stimulate wells on decline and “Frac Hit” mitigation.
« EFT & HRT during EOR processes (Waterflood, Huff ‘n Puff, CO2 ops, etc.)




Size Matters Nitro-Lift
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How small is a nanoActiv Particle?

10 Hydrogen Strand nanoActive HRT Red
Atoms in a Row of DNA Particles Blood Cell

0000000000 )* \
1.2nm long 2. 5nm wide | ! 7,000nm wide
'l \ 12 nm wide )

Head of a Pin
Human Hair Sheet of Paper 1 million nm wide
50,000nm wide 97,000nm thick

nanoActiv® particles cover a vast amount of surface area,
specifically, they can cover ~20,000X more surface area than ONE
grain of sand.




Size Matters Nitro-Lift
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How small is a nanoActiv Particle?
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Actual nanoActiv® EFT nanoparticle stabilized droplets at 100,000X
magnification under transmission electron microscope (TEM).




How do nanoActiv® particles work? Nitro-Lifc
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A. nanoActiv® mixture is pumped into the formation and displaced using
water, nitrogen or carbon dioxide as a carrier fluid.

B. As nanoActiv® moves through the reservoir, the nanoparticles
preferentially move to the rock surface in open and/or closed pores and
dislodge oil by fragmentation into smaller droplets through Brownian
motion.

C. The smaller oil droplets flow to the wellbore and are brought to surface
under natural flow or artificial lift.

Crude Qil
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How does nanoActiv® EFT work? itro-Lift
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A. Surfactant
B. Organic Solvent
C. Nanoparticles

G

Qrganic Solvent

Manoparticles

» reduces intarfocial tension * improves the mobility ratio = stabilizes the micellar dispersion
= mobilizes immobile woter-block zones = reduces oil viscosity + gpplies disjoining pressure to free oll

» anobles more afficient fuid flow = jncreases primary flow = fragments oil into smoller droplets



Brownian Motion itra-Lift
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Brownian Motion is the erratic random movement of microscopic particles in a fluid, as a
result of continuous bombardment from molecules of the surrounding medium

https://www.youtube.com/watch?v=cDcprgWi
QEY&feature=youtu.be

A gas molecule in the air moves around on its own until it hits another gas molecule which
makes it change direction. Since there are so many gas molecules, it will constantly bump

into other molecules (roughly 10%* collisions per second - that equals the total number of
Google searches performed worldwide over 79 years!)



Three Primary Applications

itro-Lift

TECHNOLOGIES LLC

Frac Hit Mitigation

Frac Hits are a growing problem in the industry as

06:20:48 Hours

infill drilling occurs, wells communicate robbing —m— e —

pressure and significantly reducing the production
of the parent well.
nanoActiv injected by water and/or Carbon
Dioxide or Nitrogen can has been proven to
protect parent wells from frac hits.
New Completions
New wells using nanoActiv EFT as a surfactant
have seen 20% better performance than wells
treated with competitors.

Widely Used oo =
Product A nancActiv® HRT

Widely Used
Product B

Enhanced/Improved Oil Recovery

Newer drilled wells with a sharp decline have been injected
with a combination of nanoActiv®, followed by an inert
gas (N2 or CO2) have yielded increased production
reducing the appearance of the decline curve.

Older wells who have declined to the point of producing 5
to 10Bpd or 20Mcfd have seen sizable increases in
production.

Sustainability- Wells treated 2 years ago are still
showing increased production.

Increase in productivity from 12% to 500%+.

Target 90-day payback on verticals and 180- to 360-day payback on horizontals.

(some paybacks have been 18 — 60 days)

Less cost-intensive method than refracking.

Treatments results last longer, reducing periodicity of repeated treatments.

Fast implementation and rapid time-to-production.

Extend production life to forego plugging liability obligation.




Hele-Shaw Test Nlitra-Lift

Hele-Shaw flow is defined as Stokes Law flow between two parallel flat plates
separated by an infinitesimally small gap which is important to micro-flow.

https://vyoutu.be/DK9Fe 2m o

nanoActiv® attaches itself to the glass changing the interfacial tension and
breaks the hydrocarbon droplets into smaller sized droplets requiring less energy
to flow. This same principle promotes hydrocarbon "breakup" in the pore space
and thereby released out of the rock.
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Formation Damage from Drilling Fluid Nitro-Lift
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INVASION FILTER CAKE




SEM - Formation Damage Nitra-Lift
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100 000 nm

In this illustration, 8,300 nanoparticles 12 nm in diameter will fit side-by-side on the light gray line.



Skin Effect on Production Nitro-Lift
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» Asimple experiment to examine the skin factor effect on flow rate is
to use darcy law:

kh(p, - Pur)
- :
141.2Bulin(r, /r, )+ s)
)
« Then divide the flow rate in the damage case with flow rate of no
damage (s=0)
R )
a = qf-ln(%)+s -
% o
Assumptions:
i § = re= 2980 ft
3 Rw=0.328 ft
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-
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Well Treatment Comparisons Nitro-Lift
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Possible Results idizi nanoActiv®
Physical Alteration + + +
Chemical Alteration - - +
Chemical Reaction - - +
Precipitation - - +
Solid Plugging Possible - +
Permeability Alteration + + +
Wettability Alteration - - +
Fines - - +
Emulsion Block - - Possible
Water Block - - +
Sludge Formation Possible Possible +



Chemical Comparison Nitro-Lift
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Activ® Leadi G i
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nanoActiv® HnP (Huff’n Puff) Nitro-Lift
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nanoActiv® HnP, a Messer Boost-EOR™ solution, is a proprietary, multi-spectrum, re-stimulation/enhanced recovery
treatment for wells with declined production. Combining the properties of gas and nanoparticles creates a unique,

synergistic treatment that addresses multiple potential production issues simultaneously. A successful treatment

may enhance production for six months or more.

N, P no"&ACtIV e

CO:

~g ~g
COZ or N2 nanoActiv HRT Huff’'n Puff
&/or EFT
narcACtiv® Hnp

powered by Messer




Nano/Gas UCR Treatments Nitro-Lirt

First case study results in Austin Chalk and Buda Limestone - 20173 TECHNOLOGIES LLC

1000 Austin chalk Formation, Well B (high dosage) Austin chalk Formation, Well A (low dosage) oil 60 tons N2 / 2500 - 7500 gals
900 Pre-treatment — BBL oil* ~— Pre-treatment — BBL oil* 12% nanopa rticle solution
800 ~ T Post-treatment — BBL oil ~ 7" Post-treatment — BBL oil better NAG
_ 700 Qil .
S o0 174% 1 day inject; 3-7 day soak
k< better
% 500
§ 400 Key Take-aways:
g 300 * All wells treated responded to
& 200 Treatment -~~~ __— o a==--
s N o mmm===——T treatment.
E 100 P P gLl .
3 |, e=z2-- * Dosage most important factor of
0 20 40 60 80 100 120 140 160 180 200 well response.
*Post-treatment projection based on the trajectory fromthe 30-day pre-treatment actuals.
6000 Buda Formation, well A (high dosage) Buda Formation, well A (low dosage) 5%‘35
w5000 Pre-treatment BOE * — Pre-treatment BOE * better
8 4000 -= Post-treatment BOE -= Post-treatment BOE
2 / BOE
g 80 e —— ___-. 30%
———————— better
5 2000 Treatment = ___——+— _ _ _ _ o =—==—" 777
1000 M
0 —_.-."_':.-—T— ————————————————————————————
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*Post-treatment projection based on the trajectory from the 30-day pre-treatment actuals.
I gl
®
narcACtiv® HnP

powered by Messer



Buda Well update — nanoActiv® and N2 Vitro-Lirt

Oil enhanced recovery treatment 690 days post-treatment TECHNOLOGIES LLC

Treated mid-May 2017 with: 2,500 6,000.0

gal of nanoActiv® HRT; 60 tons of BUDA
N,; 5 stages

5,000.0
S 4,000.0
3 G
cesults r\d‘s““ s 690 days
day \ater* £ post-treatment results
g S 3
Of\g\\’\a\ €90 Y E 3,000.0
o\ng st s well still producing 3X bpd more than before treatment
g 2,000.0 -
o T Treatment _____——* N
N; + nanoparticles -~ - FoeEE
00 -
1 31 61 91 121 151 181 211 241 271 301 331 361 391 421 451 481 511 541 571 601 631 661 691 721
*Post-treatment projection based on the trajectory fromthe 30-day pre-treatment actuals.
00| gy Formaion, well A figh dosage] Buda Formation, well A (low dosage] : gﬁ
%ISUUU = Predreatmert BOE* = Dredreatment BOE* better
ooy - Postiresiment BOE == Postbeatment BOE
2 ‘ BOE
3 000 T
£ mm bt
g Treatment
1000
0 .‘.]f.z:.-: -----------------

nancACtiv’® HnP
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Buda Well update — nanoActiv® and N2 Vitro-Lirt

Gas enhanced recovery treatment 690 days post-treatment TECHNOLOGIES LLC

40,000.0

BUDA

35,000.0

690 days

30,000.0 post-treatmentresults

well still producing 3.3X Mcfd more than before treatment
25,000.0

Treated mid-May 2017 with: 2,500
gal of nanoActiv®HRT; 60 tons of

20,000.0
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Designed UCR nano/gas Treatment

based upon key learnings from first field case study

160 tons of CO,; 11
stages NAG (10 with
diverter)

Treated mid-May
2018 with: 7,000 gal
of nanoActiv® HRT;

271 361 Days 451 541 631 721
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Eagleford nano/gas Treatment results (continueq)

0il BPD EagleFord

10,000.0

1,000.0

- WWWWWWM@W

with €O, and nanop

0.0
367 Days 732

Key Take-Aways:

Hit all Success Criteria - production targets 60 days 31-37 bpd; 90 days 27-36
bpd; 37 & 32 respectively; 60-90 day payback; incremental oil net rev > cost
of injection (2000+ bbl incremental lease 90 days, +5000 bbl total well
treated to date); Positive treatment response lasting > 6 months; 230+ days
post-treatment still going strong

Decline rate has been lowered

Offsets also experience positive response to treatment

Nitro-Lift

TECHNOLOGIES LLC

Cumulative water bbl

EagleFord

4,000.0
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3,000.0
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treatment with CO, and nanoparticles oo R2=0.8696
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Cumulative oil bbl
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5,000.0

4,000.0

treatment with CO, and nanoparticles R?=0.8674

3,000.0
2,000.0

1,000.0

1 31 61 91 121 151 181 211 241 271




Arkoma Basin — Horizontal Wells Nitra-Lift

In an effort to perform a complete due diligence process, a Tulsa based exploration and production company
(E&P Co.)agreed to treat two of their wells with the nanoActiv Boost EOR service offered by Nitro-Lift.

The service was performed April 26,2019.
» E&P Co. selected 2 horizontal wells in the Arkoma Basin for the test (named Arkoma 1 and Arkoma 2).
» Arkoma 1 was producing 6 barrels per day (Bpd) of crude and ~1,290 Mcf per day of natural gas.
« Arkoma 1 had an offset well located on the pad site (referred to as: Arkoma 1 Offset). Within the first few
minutes of the treatment Arkoma 1 Offset began to communicate/respond.
« The communication between the wells means that 2 wells were treated with one dose.
» The nanoActiv migration produced positive benefits to Arkoma 1 Offset.

nanoActiv Storage/
Transport

Arkoma 1

el lxaatad Liquid Nitrogen Pump
nanoActiv Truck

Arkoma 1
Pump Truck Offset

No Hazardous A
| Materials Sign R SR e ST RIS

o g



TECHNOLOGIES LLC

Arkoma Basin — Horizontal Wells oo < gitro-Lire

Year Over Year Cumulative Natural Gas Production

4,500,000

Illltrﬂ-l.lft e

TECHNOLOGIES LLC 3,500,000

3,000,000

2,500,000

Mcf

2,000,000

1,500,000

1,000,000

500,000

= Gas Produced

C ive P i i Flat Crude $50/Bbl, Flat Gas $1.75/Mcf

Based on Scenario D.)
$7.0
850 Mcfd incremental increase with

s60 | 22.5% decline curve as a starting point
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$4.0
330
520 $1.5
s10 s% 2
$ 0.4

4 B (3 T

wCrude Produced = Crude Forecast wiout Tx mGas Produced =Gas Forecast wiout Tx mincremental Gas © Total

nancACtiv’® HnP
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Arkoma Basin — Horizontal Wells (continueq) Nitro-Lift
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Nat. Gas Volume Post Treatment 2/26/2019-Ark Woodford 2 was treated and
IE"-I!EIEG ﬁﬁMG\fE mm initial
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§, 000
SR DO

3.500

;-4.'2&'2019-% treated a sapﬂmtu well {A:t POy
3.000 Woadford 1) mafmmunwat&d with this s

“well. When the communication between the Bttt

wells occurred the decline curve stopped.
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Arkoma Basin — Horizontal Wells continuesy - WILro-LIFL

Arkoma 1 60-Day Results

Despite only receiving a ~50% dose, Arkoma 1 produced tangible resulits.
Natural Gas Results:

The Decline Curve has moved from a forecasted -30%+ to 1%.

» The daily gas volumes have held to ~1,290 Mcfd (as of 6/30/2019), the same daily volume as the first day it
was treated.

» The Incremental Cumulative Improvement in Production for Arkoma 1 is forecasted to produce an additional
~65,000 Mcf over the next year.

» Arkoma 1 Offset is forecasted to produce an additional ~40,000 Mcf over the next year.

"Arkoma 1" Nat. Gas Volume Post Treatment

4,000 70,000

An 8% decline rate has

3,500 been applied to the Post 6060 E
0 Treatment Forecast g
5 00 Treatment Performed Volume. The Post s 5
e Treatment Actual volume ' <
£ 2500 has held at ~1,290 Mcf per E
B day. This is the same . o
(2] -
= 2000 h volume the well was ®
§ producing prior to 30,000 z
=
s 1,500 treatment. o
_________________ ]
=2 ! Tl R 20,000 c
3 woe —— 4y W R T e e LN £
@
10,000 E
500 Orange= Incremental Post ' =
Tx Volume
- m wn o Lol N [} NOMODO ™ © DO D® O ® NOMDODDO-NOTVONVEOTTANTLONRNDIO-TNNITNORRVDOOrNOTNONNDDNOTrNOTUONDDO —ONOTLWO D
‘ Days T
Incremental Cumulative Improvement in Production — Pretreatment Actual Volume
---Pretreatment Production Forecast — Post Treatment-Actual

--- Post Treatment-Forecast




Due Diligence- NanoActiv

April 29,2019 Nitro-Lift treated “Arkoma 2” a

well drilled in the Mayes formation (Oklahoma)-

* Arkoma 2 is a 1-year old well producing
~1,670 Mcf per day of natural gas and had
NOT produced a barrel of oil in ~45 days.

» Arkoma 2 has an offset well located on the
pad site (referred to as: Arkoma 2 Offset).
Within the first few hours of the treatment
Arkoma 2 Offset began to
communicate/respond even though it was

drilled for the Woodford formation.
* The communication between the wells means
that 2 wells were treated with one dose.
« The nanoActiv migration is expected to
produce positive benefits to Arkoma 2 Offset.
» Arkoma Offset had not produced crude since
3/30/2019
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Conclusions Nitra-Lift
« nanoActiv® EFT and HRT is paradigm shift in “well treatments”.

« Completion and stimulation additive.

» Mitigate frac hits.

* EOR processes — waterflood, Huff’'n Puff, CO2 flood, etc.

* Proven to increase production and EUR in various formations:
» Austin Chalk
» Eagleford Shale
* Woodford Shale
* Buda Lime

 Formation damage is mitigated due to mechanical action vs. chemical
action by other leading treatment methods.

Questions?



