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• Established in 1988 as Spin-Off Company
• From a Major US Aerospace Company

• Corporate Headquarters & Technical Research Center
• Virginia—Washington DC Metro 

• Manufacturing Plant
• South Boston, Virginia

• Market Profile: Develop Innovative Solutions from Concept to Implementation for 
the Energy, Environmental, and Agricultural markets

• Commercial Products Applications in the US, Egypt, Gulf Countries, & South Korea

• Creating Biotechnology Solutions since Mid 70’s

• Selected as One of the Top Six Bio-Processing Firms in the United States 
• By Ernst & Young in 1989

• Founding Member of Humic Products Trade Association (HPTA) in 2011  

ARCTECH Corporate Profile
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Chronology of Biotechnology Development at ARCTECH

1970-1980 Bioremediation of  Explosives in Composting Reactors for U.S. Army

Mid 1980s Biodesulfurization of  Coals 

1987 Bioconversion of  Lignite Coal to Methane

Development of  coal-derived humic acid products

1990 Established Feasibility of  in situ Coal to Methane Application in Packed Columns

1990 -1995 Enhancement of  technology for lignite and higher ranks of  coals under

sponsorship of  DOE, GRI, EPRI, and Houston Lighting and Power.

Establish the feasibility of  biogas from residue oil, tar sands, crop residues (rice and 

wheat husk), and animal manure

Introduced commercial actosol® humic acid organic fertilizer, HUMASORB®

multipurpose water filter and Actodemil® for military munitions recycling

1997 - 1998 BIOREACTOR DEVELOPMENT 

U.S. Patents Received

1999-2000 Feasibility tests at high pressure for in situ biogas from coal  

2000- Genetic Enhancement and Development of  Applications-Continuing

2012- Advancement of  HUMAXX Coal Biorefinery  & Commercial Applications of  

Products  Worldwide 
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MicGASTM Coal Biotechnology Among U.S. Department of Energy 14 
Transformation Technologies

Mic1 Biotechnology Microbes from
Termite Guts    

US Department 
of Energy 2007

Dr. Steven Chu sees an America free from foreign oil, powered by 

home-grown genetically engineered and eco-friendly fuel. 

The Nobel laureate gets his inspiration from the guts of termites. 

The processes that allow insects to turn the hard fabric of plant 

material - cellulose - into an ethanol-like fuel is the key to cheap, 

clean-burning and virtually limitless fuel.
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Multiple Groups of Microbes Bioconvert Coals  in MicGAS Biotechnology 

( Metagenomics Analysis )
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Stevenson, 1972

TNB, 1998 (Temple, Northeastern and Birmingham)

Empirical Formula:  

C36H30O15N2 .x H2O

x=0-15

Element Humic Acid % Coal

Carbon 53.8-58.7  60–75

Hydrogen 3.2-6.2 6.0–5.8

Oxygen 32.8 34

Nitrogen 0.8-4.3 1.5

Sulfur 0.1-1.5 0.2-10

Coal and Humic Substance Similarities
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Financial Times 2014

Major Exploration 

Country
Exploration Type

Marginal Production 

Cost 

Transport Costs 

to major 

Distribution 

Channel

Saudi Arabia Onshore 3 4

Middle East ex Saudi Onshore 14 4

Russia Onshore 18 12

Other former USSR Onshore 21 12

Venezuela/Mexico Standard 32 4

Norway/UK Northsea 50 2

United States Deep-water 57 2

Brazil Ethanol 66 5

Brazil Offshore 80 2

United States Shale 73 12

Canada Sand 90 15

Europe Ethanol 103 2

Europe Biodiesel 110 2

Russia Arctic 120 5
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Coal is the Most Abundant and Lowest Cost  

Source of Carbon for Fuels and Chemicals

Source $/Ton % Carbon $/Ton Carbon

Waste Biomass -5 + 40 25 -20 + 160

Cultivated Biomass 60 25 240

Corn Grain 120 30 400

Coal 5-40 60 12.5-100

Oil                                       $60/BBL              85                         530

Gas                                     $3/Mbtu 60                         180
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Artificial Pricing of  Oil Since First Oil Embargo of  1973 is 

at the Crux of  Dilemma in Commercializing Energy Technologies

NOW Countries Controlling Large  Oil &Gas Reserves and Production At 
Limited Places  Have Weaponized These.  Coals  Available On All 
Continents Used with MicGAS Coal Biotechnology Offer Path for 
Overcoming this Challenge 
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In Million Short 

Tons

Total 

reserves

Percent of 

world reserves

Total World 948,000 100%

United States 260,551 28%

Russia 173,074 18%

China 126,215 13%

Australia 84,217 9%

India 66,800 7%

Germany 44,863 5%

Rest of World 192,281 20%

Almost One Trillion Tons of Coal  Reserves Available In Almost Every Country Worldwide 

Sufficient for Next 200+ Years at Current Rate Consumption
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The amount of carbon dioxide in the atmosphere (raspberry line) has increased along 

with human emissions (Blue Line) 

FAST,SUSTAINABLE,COST EFFECTIVELY AND EVEN ECONOMIC VALUE 
GENERATION  

www.climate.gov

URGENT Need for Mitigating Huge  Carbon & Other 
GHG.s Emissions from Past and Future-Globally To 

Protect Our Planet & Provide for  its Inhabitants   
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Integrated MicGAS™ biotechnology process flow scheme
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MicGAS™ Coal Biotechnology Applicable to 
Mined Coals from Various Countries
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MicGASTM In Situ Facility Layout

Mic 

Microb

es
Nutrients

Gas

Stage 2

Coal Seam

Stage 1

Shale

Shale

Injection Well

Recovery well



Balanced Sustainability

MicGAS™ Coal Biotechnology Applicable to

Deep Stranded Coals from Various Countries
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Increased Extractable Humic Acid After MicGAS Coal 

Bioconversion 
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No Toxic Metals in Actosol Humic Acid Fertilizer 
Produced 

From Wyoming Sub Bituminous Coals

Toxic Metals, ppm Humic Acid RCRA Regulatory 

Level, ppm

Black Thunder Coal Creek

Ag 0.12 N.D 5.0

As 0.499 0.365 5.0

Ba 14.7 17.64 100.0

Cd N.D N.D 1.0

Cr 0.656 0.548 5.0

Hg 0.017 0.013 0.2

Pb N.D N.D 5.0

Se N.D N.D 1.0
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MicGAS™ Coal Biorefinery Plant Products 

Carbon and Mass Balance 

Carbon, lbs

1,000
200 100 550 75 75

Mass of  Coal, lbs

2,000
400 200 1100 150 75
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Lower Rank Gas, SCF/Ton Humic Acid 
Products/Ton

Lignite 5-10,000 1000 gallons actosol® Liquid Fertilizer

Sub-bituminous 1000 lbs. HUMASORB® Water Filter

Higher Rank

Bituminous 2-10,000 2000 lbs of HUMASORB Water Filter

Anthracite

MicGAS™ Coal biotechnology Product Yields 

Potential from Different Ranks of Coals
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100,000 Tons of 

Wyoming Sub-

bituminous Coal

MicGAS™

Biorefinery

MicMicrobes + 

Nutrients 

Injection

50 ft thick seam, 

20 Million Tons of 

Coal on 240 acres

Transportation

30 Million gallons of 

gasoline and/or jet 

fuels

Agricultures                 4 Million Hectares

Non-Agricultures 2 Million Hectares

Waste Recycling 56,000 Tons

Municipal Sewage 

Water Recycling
20  Billion gallons

Industrial 

Wastewater
28 Billion gallons

Soil Remediation Site Specific

Gas Treatment Site Specific

APPLICATION USE

Note:

Assumption: actosol® and 

a-HAX™ go 50/50 to the each 

application.

Total Value Chain of MicGAS™ Coal Biorefinery Plant

Agriculture: 5 gallons of actosol®/ acre 

Non-Agriculture: 10 gallons of actosol®/acre

Wastewater:  5 lbs of HUMASORB®-CS/1000 gallon

Wastewater:  5 gallons of HUMASORB®-L/1000 gallon

Wastes Recycling: 250 gallons of a-HAX™ / 1 Ton

Municipal Sewage: 0.67 gallons of a-HAX™ /1000 gallon

$45 Million

$60 Million

$168 Million

Total Operating Revenues $399 Million

Net Operating Revenue $206 Million

$63 Million

$63 Million

On 150 Million Capital Investment

NPV=$658  million

Rate of Return=42.5 percent
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Integrated Flow Scheme of MicGASTM Coal Biotechnology

With Fischer-Tropsch Liquids/Synthetic Natural Gas/Hydrogen Production

MicGASTM

Bioconversion
Biogas

CO2 Methane
Reformer

Fischer-Tropsch

SynthesisLiquid Fuels

Coal
Synthesis Gas

CO: 2H2

Humic acid 
Products

3CH4:2CO2

Steam

Water

SNG/Hydrogen
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HUMAXX Biorefinery Offers Lower Cost Coal to Liquid 

Production Plants

Conventional CTL Plant

Gasification
Quench

ASU
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HYD
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Hg
removal
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Sulfur
polish
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removal

1. Eliminates   eight major steps in the 

gasification subsystem,

2. Utilizes water in the coal for process 

water 

3. Near ambient temperature and 

pressure gasification 

4. Eliminates ALL gas, liquid and solid 

wastes.

5. Converts residuals into valuable 

humic acid co-products

6. All CO2 produced in the power 

generation and MultiPass fuel 

synthesis subsystems into  MicGAS 

module
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IRR by Price of Liquid Fuel

HUMAXX MicGAS™ Coal Biorefinery Produced Aviation Fuel Prices
Even at $0.50/gallon Will Produce 37% IRR – Remains Competitive 

During Falling Oil and Gas Prices
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Huge Market Potential Exist for HUMAXX 

Biorefinery Products Produced in Wyoming

Market Sectors Wyoming United States Foreign

ENERGY SECTOR

Liquid Fuel 1.0 Billion Gallons 12 Billion gallons 29 Billion gallons

AGRICULTURE SECTOR 

actosol®
270.9 Million 

gallons
8,271 Million gallons 9,108 Million gallons

ENVIRONMENTAL SECTOR  

HUMASORB®-CS 296 Million lbs 362,040 Million lbs 171,961 Million lbs

HUMASORB®-L 74 Million gallons 90,510 Million gallons 42,990 Million gallons

Market Need/Year Today 
HUMAXX  Biorefinery 

100,000 TPY 1,000,000 TPY 10,000,000 TPY 

ENERGY SECTOR

Liquid Fuel 40 Billion gallons 30 Million gallons 300 Million gallons
3,000 Million 

gallons

Market Need Met 0.07% 0.74% 7.43%

AGRICULTURE SECTOR 

actosol® 17,650 Million gallons 40 Million gallons 400 Million gallons
4,000 Million 

gallons

Market Need Met 0.23% 2.27% 22.66%

ENVIRONMENTAL SECTOR  

HUMASORB®-CS 534,300 Million lbs 112 Million lbs 1,120 Million lbs 11,200 Million lbs

Market Need Met 0.02% 0.21% 2.10%

HUMASORB®-L 133,575 Million gallons 28 Million gallons 280 Million gallons
2,800 Million 

gallons

Market Need Met 0.02% 0.21% 2.10%

Market Potential for HUMAXX-MicGAS™ Biorefinery Products for Different Geographies

Market and Output Potential for HUMAXX-MicGAS™ Biorefinery Products
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Royalty Fee Potential to US Government  of $2.5 Billion/Year with MicGAS Insitu from 

Deep Un Mineable Coals in US Coal Fields 

. 

In 2016 DOE-EIA reported that about 15.8 trillion cubic feet (Tcf) of dry natural gas was
produced directly from shale and tight oil resources in the United States in 2016. This was about
60% of total U.S. dry natural gas production in 2016.

MicGAS offers potential of 21 Tcf of coal gas every year from only 1% of 7 Trillion Tons of deep un
mineable coals which will complement shale gas and offers our country to change the dynamics
of worldwide energy supply and economics.

US DOI -BLM (IM WY-85-14-- Royalty Calculations for Gas from Underground Coal

Royalty ($/mo) = cents/MMBTU (coal) X dollars/cent X MMCFGPD X BTU/scf X day /mo X 0.125
(royalty rate).

= 100 X 1/100 X 21 ,000,000,000,000/365X1/1,000,000X 1,000 X 30 X 0.125
= $2.58 Billion/Year

Today US Government Royalty Fees from Mineable Coal Leases =$0.5 Billion per year and 
decreasing
GEO June 2017 Report  http://www.gao.gov/assets/690/685335.pdf
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Creates Three Million Green Jobs
Conversion of 10% of total coal use today  or 100 million tons of coal 

will generate almost $0.5 trillion in yearly  revenues  

This will result in creating almost three million direct jobs at an average 

yearly wage of over $150,000  per job ( salary plus taxes, overhead 

etc.)  in the growing large energy, agriculture and environmental 

market sectors seeking today’s green solutions.

Commercial Prototype Approach:

- Provide technology to coal companies license fee basis.  Build 

technology expertise and capacity in coal mining regions.

- Recipient coal companies to provide products to meet commercial and 

federal government project needs. 

Broad Scale Commercialization in the USA and worldwide per 

HUMAXX Business Plan –Bell Labs &AT&T Business Model 
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Coal Biotechnology  Follows Rockefeller Oil Refinery Strategy of 

Producing Low Cost Energy Fuels By Creating 

High Value Non-Energy Co-Products

Humic Acids Co-Products are unique to coal because of 

its plant origin ---- can not be made from oil.
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MicGAS™ Coal Biotechnology Demo Units 
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ARCTECH, Inc. USA Envisioned Commercial 

MicGAS™ Clean Coal Biotechnology Plant
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Counterintuitively, the footprint of a

bioconversion plant is comparable or even lower

than that of a conventional thermal plant-

Acres/Million TPY

Great Plains Synfuels Plant: 6 million TPY lignite; >480 acres 

→ >80 acres

Polk Power IGCC: 800,000 TPY coal & petcoke; >75 acres → 

>90 acres

Kemper County IGCC: 4.4 million TPY lignite; >250 acres 

→ >57 acres

Nakoso IGCC: 600,000 TPY coal; >40 acres → >67 acres

HUMAXX MicGAS Coal Biorefinery: 50 acres 

https://www.netl.doe.gov/research/Coal/energy-

systems/gasification/gasifipedia/biological-coal-gasification
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MicGAS Coal Biotechnology Offers a New Path To 
Cost Competitive Lower Carbon Footprint 

Plentiful Biofuels and Bioenergy 

.

-- Clean natural gas and liquid fuels remain competitive even in the face of lower prices and the use of 

humic products creates a negative carbon footprint 

-- The technology costs and carbon utilization are distributed across both energy and non-energy 

products.   

-- Plentiful Large Resources of Coals available on all continents to produce large volumes of Biofuels and 

Bioenergy  
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HOW DOES  ---MicGAS COAL PRODUCTS  LOWER CRBON INTENSITY 

THEN FROM CONVENTIONAL

 HUMASORB - Direct Capture of CO2 & Pollutants

and Recycling Spent HUMASORB Into Water Filter for

Pollution Prevention from Ash Ponds Etc.

 actosol – Indirect Capture by increasing

vegetation, crops, trees and humification of crop

residues in soils for improving soil fertility and

sequestration of carbon in soils.

PROVEN 10 Tons Per Acre Per Year, 20% +Crops

Loss of carbon in soils, the fourth largest storehouse of
carbon is equally at peril as increasing in air. actosol
addresses to rebalance both storehouses
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Environmental Benefits of Humaxx-MicGas

Biorefinery – CO2 Reductions 

• Use of HUMAXX-MicGAS™ Coal Biorefinery Products would create 

a negative carbon footprint

HUMAXX 

Biorefinery per 

Ton of Coal 

Processed

Retained in 

Products and Soils 

(tons of CO2 

Captured)

CO2 Captured 

Through Increased 

Biomass

CO2 Emitted 

When Combusted 

in Jets

All Products 1.45

Actosol 15.00

Liquid Fuels 0.55 tons

Totals 16.45 tons of CO2 Captured 

or Retained in Soils

0.55 tons of CO2 

Emitted
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MicGAS™-FTL Eliminates Carbon Foot Print for Coal to Liquids Productions

US Government mandate to purchase aviation fuel from alternate sources with 

equal or lower GHG emissions by petroleum sources (EISA 2007 §526). 
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Soils are Fourth  Largest Storehouse for Carbon  
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Land Degradation and Water Shortages Threaten

Global Food Production – UN FAO, November 28, 2011

 Global food production is being

undermined by land degradation and

shortages of farmland and water

resources, making feeding the world’s

rising population – projected to reach

nine billion by 2050 – a daunting

challenge.

 A quarter of the land is highly

degraded, while another eight per

cent has moderate degradation, 36

per cent is classed as stable or slightly

degraded and 10 per cent ranked as

“improving.”

United Nations has declared 2015 International Year of Soil. 
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MicGAS Coal Biotechnology Offers a New Path To 
Cost Competitive Lower Carbon Footprint 

Plentiful Biofuels and Hydrogen While Replenishing 
Soils with Carbon – Rich Organic Humic Matter  

Soils are the 4th largest storehouse of carbon after

Sedimentary rocks, fossil fuels, and oceans. Fifth is our

atmosphere. Since the mid-18th century industrial age,

increasing loss of carbon in form of humus due to excessive

use of soils and erosion is as much at peril as is increasing

CO2 in the air. Reconfiguring these two storehouses is the

lowest hanging fruit for speeding up the capturing from the

air and becoming a major contributor to achieving net-zero

CO2 emissions by 2050

Loss of carbon in soils, the fourth largest storehouse of carbon is 
equally at peril as increasing in air. actosol addresses to 
rebalance both storehouses - Daman Walia, President/CEO ARCTECH Inc. 
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USEPA recognized “the potential to yield a smaller environment footprint 
than  conventional approaches of coal use and a creative and 

value generation approach for mitigation of emissions of carbon”
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MicGAS Coal Biotechnology Offers Approaches 

to Catch Up  Regulatory Train and Even Get 

Ahead of It

CAA

CWAMATS

CSAPR

CPP
CCRs
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Prototype HUMAXX Coal Biorefinery
South Boston, Virginia
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PRODUCTS PROVING OUT  FOR MEETING REAL-WORLD 

NEEDS 

• AGRICULTURE:

 actosol®, humic acid fertilizer for agriculture for increasing crop yields,

sequestering carbon in soils while enhancing soil health and fertility.

 NutrientENHANCER, a one step coating/impregnating granular fertilizers

and seeds to improve their efficiency and delivery.

 ActoCLENSE™, a multipurpose industrial cleaner for poultry farms for mitigation

of ammonia and pathogens.

 ActoNUTRITION™,a Water Soluble, Chelated Nutrients, Carbs, Protein for

Efficient Healthy Feed for Poultry and Cattle

• ENVIRONMENT:

 HUMASORB®, a humic acid absorber for removal of contaminants from waters,

gas and combustion gases including carbon dioxide, and recycling into a water

filter.

 ActoHAX™, for safe treatment and recycling of wastes. Actodemil®, explosive

munitions into fertilizer; 3 PM™ (Pollution Prevention and Profits from Manures)

for recycling of animal manures to organic fertilizer
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HOW DOES  ---MicGAS COAL PRODUCTS  LOWER CRBON INTENSITY 

THEN FROM CONVENTIONAL

 HUMASORB - Direct Capture of CO2 & Pollutants

and Recycling Spent HUMASORB Into Water Filter for

Pollution Prevention from Ash Ponds Etc.

 actosol – Indirect Capture by increasing

vegetation, crops, trees and humification of crop

residues in soils for improving soil fertility and

sequestration of carbon in soils.

PROVEN 10 Tons Per Acre Per Year, 20% +Crops

Loss of carbon in soils, the fourth largest storehouse of
carbon is equally at peril as increasing in air. actosol
addresses to rebalance both storehouses
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actosol® Organic Humic Fertilizer Products Proven in 

Commercial Applications-Now Ready for Retail Market

Commercial

Proven by Pros! Now Available to 

Homeowners!

actosol®

Retail

Preserving tomorrow’s world... today
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Approvals of Actosol
HUMIC ACID

USDA National Organic 
Food Production Program 

October 21, 2002 

Allows use of HUMIC ACID for 
Growing Organic Foods 

www.ams.usda.gov/nop

US Environmental 
Protection Agency

June 13, 2003 

Approves HUMIC ACID as 
Environmentally Safe & exempts 

from Tolerance Requirement when 
used as an Ingredient (adjuvant, UV 

protectant) in Pesticide Formulations 

www.epa.gov/fedregstr

OMRI Listed (Organic 
Materials Review Institute) 

February 18, 2005

www.omri.org

South Carolina, Dept. Of 
Transportation

March, 2012

Approved HUMIC ACID as a 
Biological Stimulant

www.scdot.org 
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IHS Markit Crop Science Forum Dec.  2021 Award Winner for improving 

efficiency, and delivery of fertilizers while enabling farmers to increase crop 

yields, quality, soil health-fertility, sequester carbon, and mitigate increasing 

ecological concerns. 
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Examples of the Use of actosol® Organic Humic Acid on Agriculture Crops
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Examples of the Use of actosol® Organic Humic Acid on Agriculture Crops
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Examples of the Use of actosol® Organic Humic Acid on Turf
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Examples of the Use of actosol® Organic Humic Acid on Turf
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Examples of the Use of actosol® Organic Humic Acid on Horticulture
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actosol® vs. Miracle-Gro

AUGUST   2003



Balanced Sustainability

Did use our fertilizer
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Kidney Beans Grown with actosol® by Carlson Farm, 
MN Showed Increased Yield and Size
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Rice

Untreated

Treated
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actosol® in Egypt 
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actosol® Gradually Increasing Organic Matter Over 10 
Years – Based on Soil Quality Assessment
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Average  Yield Increased from 50 Bushels per 
Acre to 100 Bushels per Acre
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CALCULATIONS -Lawson Farm in Virginia USA

Based on Per Acre: 43,500 sq.ft per acreX 1 feet depth = 43,500

cubic Feet

@60 lbs soil per cu.ft =43,500 X60= 2,610,000 lbs or 1186 tonnes

Organic matter increase from 1 to 5% by 4% over 10 years

Organic matter dry basis = 1186X0.04= 47.45 tonnes/Year

47.45/10= 4.75 tonnes/year

@ 60% C in organic matter = 2.85 tonnes/Year CO2e Equivalent

2.85X44/12 = 10.45 tonnes /Acre/Year

Average =10 tonnes/Acre /Year
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Nutrient ENHANCER™

One Step Impregnation

Nutrient ENHANCER™ is a One Step Impregnator of Urea, DAP, 

Muriate of Potash, Ammonium Nitrate, & other granular  plant

nutrients for improved efficiency and proportional release during

Germination & Growth Cycle.

Also useful for coating seeds, lime, & other products...

An Innovation By:

A R C T E C H
Preserving Tomor ro w’ s W or ld. ..Today
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Nutrient ENHANCER™ Improves Efficiency of Granular Fertilizers

Southern Sates Commercial Facility, Nutrient-ENHANCER™ Impregnated NPK and Its Application on the Farm.

Nutrient-ENHANCER™ NSN®and AVAIL®

Nutrient-ENHANCER™ NPK Increased Height of the Rye Plant
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•ReducesCakingof Litter

• Forms a Biological Barrier

•Controls Ammonia & Other Odors

•ReducesShavings&BeddingCosts

A R CTECH
Preserving Tomorrow’s World...Today

An InnovationBy

For Use on Poultry Farms

ActoCLEANSE ™
EcoFriendly General Purpose Industrial Cleaner
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ARCTECH

Preserving tomorrow’s world... today

Produces humic rich fertilizer

Eliminates odor, pathogens and 

viruses  from manures; 

Modular design, applicable for small to 

large scale operations

Converts problem into economic opportunity

Pollution Prevention and Profit from Manure Process
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Soils are Fourth  Largest Storehouse for Carbon  
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HUMASORB® Product and Technology Applications Proven in 

Multiple Markets

Military Wastes Applications

HUMASORB®TREATED AND 

DISPOSED SPENT 

DECONTAMINATION SOLUTION 

FROM US ARMY CHEMICAL 

WEAPONS DEMIL FACILITY AT 

JOHNSTON ATOLL 

US ARMY

DESTRUCTION OF LEWISITE IN TON 

CONTAINER SLUDGE AND ONSITE 

SECONDARY WASTE 

MANAGEMENT AT PINE BLUFF 

ARSENAL WITH HUMASORB

TECHNOLOGY

US Army Chemical Material Agency 

and EAI Corporation

 Pine Bluff Arsenal (PBA) has approximately 4,400-Ton Containers (TCs) requiring final disposal.  

The ton containers were originally used to store variety of chemical agents since almost World 

War I.

 The micro-scale destruction experiments were conducted by EAI Corporation in 15-mL glass vials 

with TFE/silicone lined phenolic caps.  A total of 24 decontamination reagents were evaluated by 

EAI, including five (5) HUMASORB decontamination reagents. Only HUMASORB reagents 

included hydrolysis, oxidation and adsorption mechanisms. 

 HUMASORB decontamination reagents were effective even at 100°F compared to other 

reagents, which required higher temperatures (150 or 180°F).  

 The results from the secondary waste minimization tests show that after the HUMASORB

treatment, arsenic levels are reduced to non-detect levels (Detection Limit: 0.6 ppm).  The 

Resource Conservation and Recovery Act (RCRA) limit for arsenic is 5 ppm.

HUMASORB® and Advanced 

Actodemil® Neutralization 

Technology for Safe Destruction of 

Picric Acid and Arsenic 

KOBE STEEL, LTD

 Successfully completed treatment of 

approximately 24,000 gallons of Spent 

Decontamination Solution (SDS) that 

contained RCRA hazardous levels of arsenic, 

lead and mercury. 

 Using the Actodemil® technology for destruction of the 

explosive material picric acid from aqueous solution and the 

HUMASORB® technology for the removal of As (V) from an 

aqueous solution.

 initial concentration of picric acid of 6,600 mg/L.  However, 

picric acid was not detected after treatment with the a-HAX 

reactant.  A summary of the results from the TCLP analyses 

are presented in Table 1.  No organic compounds were 

detected.
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HUMASORB® Product and Technology Applications Proven in 

Multiple Markets

Industrial Wastes Applications

HUMASORB® REMOVING 

MERCURY <5 ppt AND PCB NON-

DETECT FROM STORM WATER AT A 

SCRAP METAL YARD IN MICHIGAN

 To date over 3 million gallons of wastewater has been treated without requiring HUMASORB® 

replacing.

HUMASORB® TECHNOLOGY 

DEMONSTRATED FOR 

REMEDIATION OF METAL-

CONTAMINATED TANNERY AND 

ELECTROPLATING WASTE STREAMS 

IN INDIA

National Association of State 

Development Agencies, Washington, 

D.C. 

 For treatment of waste streams containing multiple metals in India.  The results with the 

streams from the tannery showed chromium removal of more than 93-99% and with 

electroplating streams containing multiple toxic metals, the removal of metals was more than 

95%.

Technical Feasibility of 

Polychlorinated Biphenyls (PCBs) 

Removal from Liquids by 

HUMASORB®-CS

Feasibility Tests with HUMASORB® 

for Removal of Ba and Sr from Frac 

Wastewater

 HUMASORB® technology successfully 

adapted to provide a solution to 

Mason & Hanger at the Iowa Army 

Ammunition Plant for the 

simultaneous destruction of M30 

propellant and recovery of Depleted 

Uranium (DU) contamination.
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HUMASORB® Product and Technology Applications Proven in 

Multiple Markets

Mining Industry Wastes Applications

HUMASORB® TECHNOLOGY 

DEMONSTRATED FOR RESOURCE 

RECOVERY FROM BERKELEY PIT 

ACID WATERS IN BUTTE, MONTANA

U.S. Department of Energy/MSE 

Technology Applications, Inc.

 PILOT TESTING RESULTS

 ARCTECH’s HUMASORB® process is an effective approach for economically viable treatment of 

acid mine waters such as Berkeley Pit water.

Demonstration of HUMASORB® 

Technology for In-situ Treatment of 

Acid Mine Drainage in the 

Abandoned Tide Mine Site, Indiana 

County, PA

Pennsylvania Department of 

Environmental Protection (PA DEP) 

and Blacklick Creek Watershed 

Association, Inc.

 HUMASORB®-L treatment meets the success criteria for removing metals to > 90% and raising 

the pH to more than two units, criteria set forth for this project by the PA DEP.

 The HUMASORB®-L treated acid mine water enhances growth of SRB which can lead to 

improving the operation of the passive treatment system.

 HUMASORB®-L  system can be easily deployed at mine sites.

 HUMASORB®-L  can be utilized as active treatment for metal recovery as a micronutrient 

fertilizers.

 HUMASORB®-L Offers Lower Life Cycle Costs for AMD Treatment

HUMASORB®-CS Feasibility Test for  

Selenium and Other Toxic 

Chemicals from the Runoff Water 

from Coal Waste Pile at Mammoth 

Coal Co., Montgomery, WV

 Selenium and Other Toxic Chemicals are Removed from the Runoff Water from Coal Waste Pile.
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HUMASORB® Product and Technology Applications Proven in 

Multiple Markets

Mining Industry Wastes Applications

HUMASORB® Treatment for 

Selenium Removal from Coal Mine 

Discharge Water in West Virginia

 HUMASORB®-CS had good capability to remove Se in the WV Coal Mine Discharge water that 

can meet the more stringent NPDES regulation.  About three hours contact time with 60% of S/L 

loading, selenium went down less than 4.7 ppb.

HUMASORB®-CS 

Implementation 

Approach for 

Removal of Selenium 

from Coal Mine 

Discharge 

Wastewater.

Power Plant Wastes Applications

HUMASORB®-CS Feasibility Test 

Showed that Toxic Metals are 

Removed from Spent Scrubber 

Wastewaters at Dominion 

Resources Chesterfield Power 

Plant-Virginia

Dominion Resources

scrubber waste water ash pond leachate
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HUMASORB® Product and Technology Applications Proven in 

Multiple Markets

Municipal Wastes Applications

HUMASORB®-CS Amended Smart 

Sponge® Feasibility Proven For

Removal of Toxic Metals, PCB and 

Oils

AbTech Industries Inc.

 All  RCRA heavy metal mix (As, Ba, Cd, Cr, Pb, Hg, Se and Ag) and Cu are removed completely to 

100% by HUMASORB®-CS amended Smart Sponge® except As.  Removal % of As was 95.7%. 

 PCB removal was 43.75%.

 Phosphorus was removed 97.56 % by HUMASORB®-CS Amended Smart Sponge®.

Drinking Water Applications

HUMASORB®  MATKA UNIT FOR 

SAFE DRINKING WATER

 MATKAs, a common word from the Hindi language and Kolshi in Bangladesh, are in common use 

in rural and poor households on the Indian subcontinent.

 The result of TCLP test shows 

that heavy metal leaching 

complies with the TCLP 

Regulatory Level.

ECONOMIC FEASIBLILITY 

 Total System under 300-500 Rupees for a 3-gallon 

(11 litres) MATKA

 Provide 300-360 gallons ( 1,130-1,360 litres of drinking water 

 HUMASORB ® recharge cost : less than 500 Rupees
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Gas Scrubber HUMASORB®-CS

CO2, NOx, 
SOx, and toxic 
metals from 
combustion 
gases

CO2, 

NOx, SOx, 

toxic 

metals

Coal

HUMASORB®-CS Feasibility Test for 
Contaminant of Toxic Chemicals form Ash 
Pond Leachate

TCLP Hazardous 

Waste Limit, mg/L

pH3 pH5 pH6.5 pH3 pH5 pH6.5

As 1.163 1.135 1.580 nd nd nd 5.0

Ba 1.220 0.608 0.680 0.011 0.006 0.003 100.0

Cd 0.193 0.183 0.183 nd nd nd 1.0

Cr 0.090 0.090 0.095 nd nd 0.006 5.0

Hg nd nd nd nd nd nd 0.2

Pb 1.055 1.118 1.028 nd 0.052 0.037 5.0

Se 1.165 1.215 1.585 nd nd nd 1.0

Ag nd nd nd nd nd nd 5.0

Cu 9.023 nd nd nd nd nd

Fe 0.683 nd nd nd nd nd

Ni 2.315 1.258 0.193 0.045 0.072 0.011

Tl 1.345 1.208 1.288 nd nd 0.045

Zn 1.003 0.143 nd nd nd nd

Ash Pond Leachate (mg/L) HUMASORB Treated (mg/L)
Toxic Metals (mg/L)

Carbon Dioxide Along with Other Contaminants

are Recycled into HUMASORB® Water Filter
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STATE OF NEVADA
KENNY C. GUINN

Governor

DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES
DIVISION OF ENVIRONMENTAL PROTECTION

333 W. Nye Lane, Room 138
Carson City, Nevada 89706-0851

February 25, 1999

Dear Mr. Kaushik:

The Division first became aware of the ARCTECH study during an inspection at HWAD in
March/April 1997.  The Division later learned in July 1997 that fertilizer produced during the study was
ultimately applied to the land as a fertilizer at the Gomes property in Fallon, Nevada.  In response to
concerns regarding the suitability of the product as fertilizer and adequate treatment of the waste
munitions, the Division reviewed data provided by ARCTECH, as well as soil samples taken by the
Division, and determined that the "Actosol" product did not exhibit any of the characteristics of a

'hazardous waste." However, because the waste munitions were being recycled in "a manner
constituting disposal" (i.e., placed on the land), the Division was concerned that the laboratory data did
not adequately demonstrate compliance with the applicable treatment standards of 40 CFR 268 Subpart
D (see 40 CFR 266 Subpart C).  ARCTECH later provided data indicating that the presence of the
underlying constituent(s), specifically Barium, could be adequately addressed during the fertilizer
manufacturing process.

Because waste munitions do share many of the same components of common fertilizers, the Division
commends ARCTECH's efforts to develop fertilizers from this otherwise discarded material.
Notwithstanding the potential merits of your process, the Division wishes to reiterate the importance of
demonstrating compliance with 40 CFR 266 Subpart C and the applicable state requirements as
conveyed in my letter to HWAD (dated November 18, 1998).

EPA regulators and the Public

Actodemil® Technology Supported by 

EPA regulators and the Public

.….the Agency has determined the recycling of
propellants or explosives into fertilizer may be a
permissible activity under RCRA……….the use of
an unused explosive or propellant as an
ingredient to produce commercial fertilizer would
be exempt from regulation under RCRA…..

Excerpts from U.S. EPA Military Munitions Rule

40CFR Section 266.202.
April 1997

GOING GREEN AT THE DOD. Defense Department

Scientists Agree Army Depot uses obsolete Demil

Technology. Actodemil® Technology fulfills the

biblical prophecy of tuning swords into plowshares

- Reno News

May 29, 2001
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1. ENERGY SECTOR

• Mercury and Air Toxics Standards for 
Electric Generation Units – MATS

• Cross State Air Pollution Rule – CSAPR

• Carbon Pollution Standards for New, 
Modified and Reconstructed Power Plants

• Cooling Water Intake Systems Rule –
316(b)

• Steam Electric Power Generating Effluent 
Guidelines

• Coal Combustion Residuals Rule

• Federal IRS 45Q Tax Incentives for Carbon 
Reduction 

• State Mandates Incentives for Clean Fuels 

HUMAXX SOLUTION

• Produces lower carbon 
gas and liquid fuels with 
zero to negative carbon 
foot print, and no liquid 
and solid wastes

• Eliminates GHG and air 
toxic pollutants 
emissions from coal uses

• Enables extraction of 
clean energy from coal 
without mining

• Potential path for the low-
cost hydrogen fuel

HUMAXX Coal Products offers to Capitalize 
on Prevailing Various Market Drivers 

Resulting from Government Mandates, 
Policies Corporates initiatives, and Public 

Preferences
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HUMAXX Coal Products & Solutions Mitigates Pollution 

and Carbon Emissions from Coal Mining, Coal Power 

Plants and Other Sources

A. Coal Mining: actosol for Reclamation and HUMASORB for  
Water Pollution

B. Coal Power Plants: HUMASORB for Mitigating  Carbon  &                                
Pollutants from Stack and Ash Ponds, while extending the Life 

of the Plant to continue to operate in compliance 
with increasingly stringent  regulations

C. OIL, Gas  & Carbon-Based Existing Plants: HUMASORB  for 
mitigating pollutants and carbon emissions

D. Recycling of Waste: HUMASORB and ActoDEMIL for wastes 
and wastewaters Treatment and Recycling 
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USEPA recognized “the potential to yield a smaller environment footprint 
than  conventional approaches of coal use and a creative and 

value generation approach for mitigation of emissions of carbon”
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Worldwide HUMAXX™ Envisioned Plant Location


