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e ACES technologies were designed in 1969 for a special mi litary fuels “black
operations” project

e ACES base fuel formulation provides
* Improved ignition
» Combustion chamber detergency

» Fuel system/top cylinder lubricity (The Ultimate an swer for your ULSD Lubricity
replacement needs.)

e ACES today achieves

Reduced exhaust stack emissions
Fuel economy enhancement
Improved Lubricity

Extension of equipment life
Reduced equipment maintenance
Improved operational readiness

e ACES multi-functional features are usable for all types of above and below ground
engines and lubrication applications
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ACES | - Aerospace Derived Greases

ACES Il - Multi-Function Fuel Oil Catalyst - Diesel and JP Fu els

ACES Il Bio - Multi-Function BioDiesel Formula

ACES I P - Multi-Function Diesel and JP + Extreme Pour point depressant
ACES llI - Nanotech Oil and Hydraulic Lubricant Catalyst

ACES Il B - Biodegradable Nano Oil and Hydraulic lubricant Add itive
ACES IV - Multi-Function Gasoline Catalyst

ACES V - Biodegradable Hydraulic Fluid
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ACES current
manufacturing and
bottling facility has the
capability to produce
enough materials to
treat 64 billion gallons
of fuel yearly without
any expansion of
existing facilities.
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Ultra Low Sulfur Fuels Required Worldwide

e Europe

— Euro IV fuel specifications

e U.S.
— EPA ULSD specifications (ultra low sulfur diesel —1  5ppm)



ACES
American Clean Energy Systems, Inc.

The World Leader
in Fuel and Qil Technology

Fuel and Engine problems caused by
ULSD specifications

 Reduced BTU requiring burning more fuel

» Ultra hydro-treat refining removes necessary fuel
lubricity!

* Fuel system and engine components are negatively
affected

* Any process, mechanically or chemically, which
removes fuel lubricity will increase premature engi ne
failures
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Fuel system and engine components negatively
affected are:

Fuel tanks — rust and corrosion

Fuel lines — rust and corrosion

Fuel pumps — overheat and fail

Injectors — overheat, bind and jam causing failure

Valve train — stem wear, guide wear and valve seali ssues
Cylinder liners — scoring and ring ridge — loss of co mpression
Rings — dig into bores

Combustion chamber — components overheat
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Traditional additive technologies are not realistic
answers today!

* Fuel additives have a less than credible reputation  ..... SNAKE OIL

« That reputation is not without fault

« Virtually all additives are made up of petroleum, polymers, acids,
alkalis, metals or alcohols and are sold under vari  ous names using
the same formulas which solve individual (single ph ase) problems

only

 There are over 6,000 brand name and private labeled additives

Creates Confusion and Skepticism !!
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ACES Il MULTI-FUNCTIONALITY incorporates

* Ignition improvers  Metal deactivators

« Oxygen agitators « Anti-oxidants

* Fuel pumpl/injector cleaners e Anti-gum and varnish

e Deposit control compounds compounds

« Fuel system and top cylinder * Dispersants
lubricants « Anti-icing agents

e Corrosion inhibitors « Cold flow improvers
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Emission Reductions

Worldwide results achieved by ACES I

o Fuelefficiency .......coooiiiiiii 8-18%
o Particulate matter reduction..................... 30-70%

o NOX reduCtioN......coviee i e e, 5-35%
 Unburned hydrocarbon reduction............ 15-40%
 Elemental carbon reduction..................... 10-40%

e COTeduCtion.......covveiii i e, 5-30%
o CO,reduction.........covvviiiiiiin i e, 7-25%

 Equipment life expectancy increase......... 2-5X
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#3 ACES |l Designed Lubricity

#2 ACES |l Desighed Combustion

#1 Aces |l Desighed Detergency




The “right” combination or “foundation” Matters
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ACES Il IS THE KEY to fuel economy and emission reductions

#1 Aces |l Designed Detergency
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Aces Il Designed Detergency

« Detergent action
* Fuel pump and injector cleaning

e Gum and varnish removal
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Aces Il Designed Detergency

Detergent action

 |[mmediate reaction with the base
fuel

* Preventing varnish and lacquer
build-ups

* In the fuel system

» Valve components

* Entire combustion chamber
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Aces Il Designed Detergency

Fuel Pump & Injector Cleaning

» Solvent action to hold m% [l
deposits in solution alr ntake o
eliminating deposits to plate |
out e
e Cleaner fuel injector tips & - J
ports L S

anad combustion | . presturn lenperature

* Improved vaporized spray
pattern
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Aces Il Designed Detergency

Gum and Varnish Removal comprassed s

* Increase fuel efficiency

» Reduce fuel usage

* Reduce emissions a |
exhoust fuel injectlon

anad combustion [ presturn lenperature
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S WITHOUT ACES
Photos showing the effect ACES

has had on buses in China.

The injector on the right is from
an untreated bus, and the left
from a bus having used ACES.

WITH ACES

Tianjin University
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#2 ACES |l Designed Combustion

#1 Aces Il Designed Detergency
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ACES Il Designed Combustion

 Increased air/fuel ratio
— Oxygen efficiency in combustion

— Increased utilization of BTU

* Proprietary chemical reaction between fuel and
ACES Il

— Catalytic molecular balancing

— Increased efficiency in energy usage toward work
(kinetic vs. heat)

— Significant decrease in all emissions — up to 66%
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What makes ACES different!

o, T 2 .

FUEL MOLECULE
OXYGEN AGITATOR

Conservation of Energy (E=Q+W or Energy = Heat + Wo  rk)
HOW TO GET BETTER BTU UTILIZATION !

Regular Fuels = 100 units of energy = 40 units heat + 60 units work

With ACES = 100 units of energy = 25 units heat + 7 5 units work
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Detergency and Combustion work together

« Clean engines - breathe deeper with a better spray
pattern

e Creates more efficiency
— Utilizing the BTU (heat) value of fuel

— Increasing fuel economy
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ACES Il Designed Lubricity

* Six times more lubricity for ULSD/ULSF
* Plentiful lubricity for components allow for wet st arts
— Pumps
— Injectors
— Upper Cylinders
« Greater piston seal on cylinder walls
— Greatly reduces normal piston blow-by
— Reduces flame travel past the rings by over 40%

— Extends ail life
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1-K CATERPILLAR

1-K CATERPILLAR TEST PISTON 1-K CATERPILLAR TEST PISTON

(Outer Surfaces of 8 Differant Praton using ancther Outer Surface of Piston
additive Not Sustaining the 1-K Test Conditions) ( )

1K [(BS=63) TMC #8081
252 HRS. (T)

140 Hour FAILURE with typical diesel fuel additive

The lubricity results and the actual lubricant are 252 Hour sucessful completion

EEE‘”?." SEt i ’Fnese untnucned_phmn«g_raphs_ This is the Piston that was treated with ACES.
This is the piston from a leading additive

manufacturer that didn't pass the test
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#3 ACES |l Designed Lubricity

#2 ACES |l Desighed Combustion

#1 Aces |l Desighed Detergency
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Worldwide results achieved

e Fuelefficiency........coooiiiiii 8-18%
e Particulate matter reduction..................... 30-70%
o NOX reduCtioN.....c.couiie i e, 5-35%
 Unburned hydrocarbon reduction............. 15-40%
 Elemental carbon reduction..................... 10-40%
o COTeduCtioN.....cceie i e, 5-30%
o CO,reduction........cccvvviiiiiiiii i i e, 7-25%

 Equipment life expectancy increase.......... 2-5X
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ﬂl ZACHRY North Dallas Toll-way Test Highlights
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Morton Salt Company 23% Elemental Carbon Reduction on Mean
Painesuville, Ohio, Grand Saline Texas 42% Elemental Carbon Reduction on Median
Blythe Construction 16.63% Fuel Reduction

Veolia/Onyx- Greentree Landfill 12-13% Fuel reduction
Asarco LLC Copper Mine 16.79 % Fuel Reduction
17.67 % reduction in NOX, 57% PM reduction
Time Critical Ordinance Transportation 13.5% Fuel Reduction
Tiangin Bus Company 16% Fuel Reduction
28% reduction in NOx,
Zachry Construction 16.06% Fuel Reduction
US Foods - Livermore California 6.34% Fuel Reduction
26.32% reduction in NOx
C&C Tug/Campbell Barge 16% Fuel Reduction

13.55 % reduction in NOx, 38.28 % reduction in PM
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ffzor [)/)(  Superior Greentree Landfill LLC, ONYX Kersey, PA (ACES )

6,000,000 Gallon Field use - Sept 2003 to present
— Engines used: Caterpillar, Cummins, Detroit and Vol  vo.

— fuel reduction of 12%!

— No engine failures in over 7 years!

— Typical 10K hour engine life span increased to 24,000
hours plus

{ j V{ G p o §T ime Critical Ordinance Transportatie@ollege Place WA.

FedEx Custom Ciritical (ACES Il and ACES I”)
— 14 Years Over the Road Trucking
— Average of 13.5% reduction in fuel usage,

— Transports Weapons, Nuclear materials and Specializ  ed
Medicine

— Almost 1.2 Million miles on original engine and
Injectors.
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SUPERIOR GREENTREE COMPANY NAME : SUPERIOR GREENTREE SHOP JOR NUM :
EQUIP MGR CUSTOMER EQUIEP MU . WA-208 COMP SERIAL NUM :
&35 TOBY ROAD - COMPARTMENT NAME - ENGINE COMPARTMENT MODEL
KERSEY, PA 18848-9852 SERIAL NUMBER : 03CLOOTOT COMP MANUFACTURER

MANUFACTURER . CATERPILLAR SAMPLE L ABEL NUM -

W B-IESTS MODEL : [T28F FLUID BRANIVWEIGHT ©  CITGO/MEW-40
HOME: AN JOB SITE - FLUD TYPE ﬁw:l;.“ FA uuulm
AMPLE TYPE: OIL EXT WARR NUMBER : EXT WARR EXPIRE DATE T24-327
mwm SAMPLE DATE  PROCESS DATE : -, METERON FLUID FLUID CHANGED MAKE UPFLUID  MAKE UF FLUID UNITS  FILTER CHANGED
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Caterpillar 3406E - 1,167,137 miles, and the compone nts were still able to
be used in the truck! This Represents 35,432 hours in operation!
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Finning Caterplillar evaluated ACES I

ACES Fiold Tost Mosting Sy Mamer
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Finning Caterpillar evaluated ACES I

EQUIPMENT BASELINE LPH TEST LLPH SAVINGS

97 980G 35.73 25.3 29.19%

03 980G 28.24 25.86 8.42%

06 980H 32.61 29.39 9.88%

97 330 BL EX 34.08 24.88 27.01
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Morton Salt Company Headlands Mine - Painesville, Oh io
January 3rd, 2007 to Present
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Morton Salt Company Headlands Mine - Painesville, Oh io
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Morton Salt Company Headlands Mine - Painesville, Oh io
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Morton Salt Scatter Plot trending Dec 2006 to May 3 1 2007
Highlighting Elemental Carbon Reductions

Scatterplot of C18 vs C17
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This chart shows the reduction from the Dec 2006 baseline to the May 2007 baseline.

The mean was reduced from 206 to 157 [23% reduction] — Median was reduced from 170 to 98.5 [42% reduction]
The range of readings remained unchaged.
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Field Results

Morton Salt Dec 2006

Summary for TC DEC
Anderson-Darling Normality Test
A-Squared 1.08
P-Value 0.007
Mean 206.00
Sthew 95.89
V ariance 9194.23
/”4_\\ Skewness  0.361532
Kurtosiks -0.963491
/ \ : =
Minimum 23.00
1st Q) uartile 130.00
- Median 170.00
T T T T T 3ﬂj Quﬂl’t”'E 285.00
0 100 200 300 400 Maximum 400.00
95% Confidence Interval for Mean
| | | 177.19 234.81
95% Confidence Interval for Median
150.72 254.64
95% Confidence Interval for StDev
95% Confidence Intervals 79.38 121.12
Mean— I - 1
Median- I - i
150 175 200 225 250

Stastical Summary of the 1st baseline in Dec 2006 before using ACES 11 fuel Additive
Total 45 Samples — Mean 206 — Median 170
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Morton Salt May 2007

Summary for TC MAY

A nderson-Daring Normality Test

A -Squared 31.05

P-Value =< 0.005

Mean 157.20

S5tDey 124.93

V ariance 15606.61

Skewness 0.947745

",..r"" Kurtosis -0.471139
/ N 50
1 Minimum 27.00
1st Q uartile 53.75

H"": Iq Median 98.50

T T T T 3rd Quartile 240.00

100 200 200 00 Maximum 430.00
95% Confidence Interv al for Mean
a— | | 121.70 192.70
95% Confidence Interval for Median
76.00 160.00
95% Confidence Interv al for StDev
950%h Confidence Intervals 104.36 155 67
Meaan } - 1
Median- I L J |
80 100 120 140 160 180 200

Stastical Summary of the 2nd baseline in May 2007 before using ACES 11 fuel Additive for 5 Month
Total 50 Samples — Mean 157.20 - Median 98 50
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How Morton Salt Measured Elemental Carbon:

The 0P Sampling Train
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Field Results

Asarco LLC - Tuscon, Arizona - Feb 2009 to present



Field Results

Ray Mine in Pima County Arizona

ASARCO LLC is a mining, smelting,
and refining company based in
Tucson, Arizona that mines and
processes primarily copper.

Its mines produce 350 to 400 million
pounds of copper a year.

ASARCO conducts solvent
extraction/electrowinning at the Ray
and Silver Bell mines in Pima
County, Arizona.

Evaluation started in November 2008
for baseline calculations on Units
HT-455 and HT-456.

Cleanout phase for both began
February 3rd 2009.

Regular dosage of both units started
April 2009.

Finished evaluation phase July 20009.



Field Results

Ray Mine in Pima County Arizona Results:



Field Results

Ray Mine in Pima County Arizona Results:



Field Results

Ray Mine in Pima County Arizona Results



Field Results

US Foods Evaluation Aug 2008 to May 2009 - Californi  a:
Three Cummins ISM-380s and Two ISM-420 Semi trucks



Field Results

CAT 972 G Loader-Average fuel reduction-18.73 %

Fuel Consumption before.......................... 4.45 gph
Fuel Consumption after............................ 3.62 gph
Fuel Savings (average)...........coovevviviiieennnne, 0.83 gph

Fuel Savings (average)..........cooeevvvvieeenn.n. 18.73 %



Field Results

CAT 972 G Loader-Average fuel reduction.. 18.73 %

Fuel Savings (average).............c..ooeeee. 18.73 %
Approx. Gallons saved/year.................. 1,413
Est. Savingsl/yeatr.................. $3,179.25 ($2.25/9)

Co2 (Carbon Dioxide) Reductions...... 31,369 Lbs.



Field Results

CAT 972 G Loader-Soot Reduction

Baseline drain period....................... Hours Avg.
With ACES ll-drain period............... 548 Hours Avg.
Oil drain hour increase..................... 221 Hours Avg.
% Oil drainincrease........................ 67 %

Hours on loader/ACES ll.................... 3,285 Hours



Field Results

CAT 972 G Loader-Soot Reduction

% Soot Baseline..........c.cooeeiiiiiiinn, 1.0 % Avg.
% Sootwith ACES Il .................... 0.17 % Avg.

% Soot Reduction difference........... 0.83 % Avg.
% Soot Reduction...........ccccoveiiiiiiiiieeee 83 %

TBN . 0.22



Field Results



How Field results were attained

Verification of results give confidence to your num bers:

MANY OF ACES CUSTOMERS HAVE CHOSEN TO VERIFY OUR
CLAIMS THROUGH INDEPENDENT THIRD PARTY LABS.

C&C MARINE, ONYX-VEOLIA, AND OXFORD MINING HAVE
HIRED PROFESSIONAL EVALUATORS TO PERFORM AN
INDEPENDENT CHECK ON ACES.

ALL TESTS ARE AVAILABLE FOR REVIEW.
BENEFIT TO THE CUSTOMER IS THE ELIMINATION OF

MISTAKES AND A FIRM VALIDATION OF THE BENEFITS OF
ACES IN THEIR EQUIPMENT.



How Field results were attained

ECOM USA and ETV Verification:



Laboratory Evaluations

U.S. Army Mobility Technology Center - 1995 Military Test validating claims

of the ACES technology and approval for use. Resea rch, Development,and
experimentation Compound (RDECOM) JP-8 generationa  nd co-generation Ft
Belvoir and The Pentagon - 2007.

CAT | K Test — Demonstrating ACES Il Diesel Catalyst  ability to sustain 252
hours of full throttle run with no damage to the en gine. (Photo’s of typical
additives on the left, and the ACES pistononther ight.)

Penn State University 2005 - Commissioned by NETL an  d the Department of
Energy to validate ACES claims. ACES Il testingre  sulted in a 47% reduction
in PM, 11% NOx, and 6% Fuel Savings. ACES lll Oil Catalyst in the four ball
wear test showed reduction in wear by 25%.

Tianjin University 2006 - Dr. Yao in searching fors  olutions for the emissions
issues determines that ACES technology reduced fuel consumption 11-23%,
reduced NOx by 28.3%. Testing was measured inrea | world applications on
the Tianjin Bus Company. Results from the detergen  cy on the injectors are
seen here:

Goddard Space 1998 - Tests Aces Il Oil Catalystand  documents 62.85%
reduction in wear, extends oil change intervals, an d that the effect on the
metal degradation and maintenance and/or replacemen  t will

be radically impacted.



Laboratory Evaluations

Penn State University - DOE and NETL study
July 2004 - Feb 2005 (ACES Il and ACES IlI)

Fischer Tropsch ( Natural Gas and Coal to Diesel Ef  ficacy Study)
« “ACES Il reduced NOX emissions |, particulate emissions and fuel

consumption by 11%, 47% and 6%, respectively, on average over the
fifty hour test.”

« “ACES Il appears to function as a friction reducer through formation of
a residue on the cylinder liner, thereby decreasing friction horsepower

losses, as claimed by American Clean Energy Systems

* “In white oil (non additized mineral oil), ACES IlI reduced wear 25% in
the 4 ball wear scar test.”

* “In vegetable hydraulic oil, ACES lll reduced wear by 29.72%.”



Laboratory Evaluations

Retardation of peak heat release produced

Reduction of NOx by 11%




Laboratory Evaluations

Carbon Monoxide after cleanout dropped below baseli ne after 47 hrs.



Laboratory Evaluations

Particulate Matter reduced 67%




Laboratory Evaluations

Colorado State University 3512 - ISO 8178 -D2 Februa ry 2009

Iso 8178 is an international standard designed for a number of non-road engine applications.
It is used for the emission certification and/or ty pe approval in many countries worldwide,
including the USA, European Union, and Japan.



Laboratory Evaluations

Colorado State University 3512 - ISO 8178 -D2 Februa ry 2009



Laboratory Evaluations

Colorado State University 3512 - ISO 8178 -D2 Partic ulate Matter

.89 - .58 =.31 div
by .89 =

34.48 % Reduction
in Particulate
matter.



Laboratory Evaluations

Colorado State University 3512 - ISO 8178 -D2 Total Hydrocarbons

55 - .50 = .05 div by .55 =

9% reduction in Total
Hydrocarbons.



Laboratory Evaluations

Colorado State University 3512 - ISO 8178 -D2 NOx Re duction

15.8-14.6 = 1.2 div by 15.8 =

7.6% reduction in Nox.



Laboratory Evaluations

Colorado State University 3512 - ISO 8178 -D2 Fuel C onsumption

336.937 - 301.603 = 35.334 div by 336.937 = 10.486 or
10.50 % reduction in fuel consumption.



How ACES Il is Added

Two popular customer usage methods for introducing ACES II:

 Manual pour by customer employee.

* Mechanical mixing via automatic
Injection system at the customer site.

— Non electric and non pneumatic
injection

Over 3 billion gallons treated!



ACES Il Supplied in the Field by Fuel Distributors



ACES Endorsed by Equipment Resellers



ACES SYSTEM

Discussion....



