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How Nature Does It:
Powerful Capabilities of r_(_ﬁj

>

M 'Cro bes Offica of Sslenca

The termite’s gut contains about 200
different species of bacteria, some of
which are “experts” at breaking down
cellufose and helping transform it
into fuel in the form of hydrogen and
methane.

Enzymes that break down Fermentation
cellulose and hemicellulose

Hydrogen production |

Methane production ‘
-
-

iy

Hemalizlnce

N / \{MGTEBH
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Degradation Steps Example KEGG Metabolic Pathways  Representative Microbes'
1. Coal Solubilization Biofilm Adhesin Biosynthesis Bacillus sp.
and Degradation: Exopolysaccharide Biosynthesis Cupriavidus sp.
Rhamnolipids in Pseudomonas Desulfitobacterium sp.
Coal-components released Anaerobic Benzoate Degradation Pseudomonas sp.
and converted fo intermediate  Biphenyl Degradation Ralstonia sp.
compotnds Central Meta-Cleavage of Aromatics ~ Rhodococens sp.
Homogentisate Degradation Pathway
n-Phenylalkanoic Acid Degradation
2. Fermentation and Acetyl-CoA to Butyrate Alkaliphilus sp.
Hydrogen Formation: Acetone Butanol Ethanol Synthesis ~ Clostridium sp.
Alcohol Dehydrogenases Pelotomaculum sp.
Intermediates converted CO Induced Hydrogenases Treponema sp.
to smaller, easily-metabolized  Fermentation: Mixed Acids Veillonella sp.
compounds
3, Methane Generation: Coenzyme F420 Methanobacterium sp.
Methanogenesis Methanaculleus sp.
Simple compounds converfed  Pyrrolysine Methanosarcina sp.
to methane-rich biogas Serine-Glyoxylate Cycle

'Genus-level annotations based on >70% metagenome sequence similarity with best hits in databases.

B Thermosinus sp.
(Fermentation)

W Desulfitobacterium sp.
(Solubilization-Hydrolysis)

u Pseudomonas sp. 1
(Solubilization-Hydrolysis)

B Pseudomonas sp. 2
(Solubilization-Hydrolysis)

B Methanosarcina sp. 1
(Methane)

i Methanosarcina sp. 2
(Methane)

® Ochrobactrum sp.
(Unknown Role)
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Artificial Pricing of Oil Since First Oil Embargo of 1973 is at the Crux
of Dilemma in Commercializing Energy Technologies

515.0—
514.0— . T e Enet
5120 = e T . il

$11.0 =

S10.0 —

$9.0 —
S8.0 —

57T.0-—

56.0 =

§ / Million Btu

$5.0—
54.0 —
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$2.0 —

51.0—

S0.0

Dec. 07, 2008. Saudi Oil Minister Ali Al-Naimi made following three points to Leslie Stahl on 60 minutes:

1. We are not drug dealers who are making you addictive. You need it, we have it and we will sell it to you.
2. You do not have alternates.
3- It costs me less than $2 per barrel to produce oil.

May 31, 2011. Saudi Prince Talal in an interview with Fareed Zakaria, on CNN, stated "The kingdom could use low oil
prices to stave off alternate energy development. We do not want the west to find alternatives.”

Feb. 24, 2022. Russia-Ukraine war begins.
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CO, in the atmosphere and annual emissions (1750-2019)
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Step L
MicAM1 Microbes

+ Nutrients EtEp- 7
MicaNZ Microbes
+ Mutrients

Mined Coal
Energy Products

* Clean Fuels
2 il

MNon-Energy Products
Humic Acid

® Agriculture: Actosol®

* Environment:

HUMASORB®

Actodemil®/3PM™

Step 4
MicaN 1+2 Microbes +
Nutrient Injection

Biochemical
Conversion

Methane-Rich Gas

Unmineable Deep Coal Seam

Y;mmry
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Global Fossil Energy Resource Distribution

B . MicGAS Energy
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MicGAS™ Coal Biotechnology Applicable to Mined Coals
from Various Countries
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MicGAS™ Coal Biotechnology Applicable to Deep
Stranded Coals from Various Countries
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% Humic Acid (As Received) % Humic Acid (After Treatmert)
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1 Tons of Wyoming
Sub-bituminous Coal
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ARCTECH
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ARCHECH Inc. USA ENVISIONED COMMERCIAL MIGAS CLEAN COAL BIOTECHNOLOGY PLANTS
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Table 1. Estimated Size of Major Pools of Carbon in the World Carbon Budget

Trillion kilograms of carbon

Aimosphere (as CO2) 700
Land

Biomass 480
Hummnic substances (expressed as 50% of so1l organic matter) 1500-23500
Waters

Freshwater 250
Marine dissolved and suspended 4150
Sediments 2 000 000
Fossil fuels 10,000

mources: B. Bolin Science, 196,613 (1977, B. Bolin and R. B. Cook, Eds. The Major Biogeochemical
Cyeles and Thelr Inferactions, Wiley, New York, 1985,
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PRODUCTS
HUMASORB® ; Multipurpose Pollution Filter

actosol®; Organic Humic Blo-stimulant/Fertbizer

Actodemil®; a-HAX™ for Safe Destruction and
Recycling of Explosive s and Wasles
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Hurmare Fertilizer

- Increases yvields of crops., vegetables and

N

fruits

Produces superior turf and deep roots
EFEnhances uptake of fertilizers
Replenishes depleted soils

Promotes ecological balance

usoDaAa
9 OMRI LIS TED US DA Approved )
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USDA

B NhumaxXusa

offering balanced sustainable solutions

OMRI

Jdrgaric P icerials nevicw 1 ¢*itute

SCCOT

South Carolina Department of Transportation
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FerteconFertilizer
Awards 2021

Winner

Best Supporting Role

ARCTECH INC

On behalf of IHS M arkit A gribusiness, I would
like to congratulate you on your
achievement

S arahMarlow AllanP ickett

Sarah Marlow Allan Pickett
Head of Current Information Head of Analysis
Fertecon/1THS Markit Ferteconv/THS Markit

in collaboration with

Chemical Week
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Agriculture Description Results on agricultural crops
Wheat Ploti: [T R e
Experiment 3 gal actosol® T e
conductedby | *30N:TOP:100K
Paul _:Iutlza:n :
: 50
Sogiersiean, S i
Crop
EroNomist, =
ﬁrg?:f;iﬂ:;; Add iti-un_uf af:t-::ls?l.’.'. |:IIJITI ic acid FEdE |:|_h-::|5|:| h.:ZH'DLIS
; : & potassium application by 505 and increased yvield by 4%
Consulting firm
Wheat Application rate
(Southern @ 1.5gal/40 gal
States B308 water/ acre were
variety), applied overhead.
Waoodlief Farmns | Plot size: 1acre/
in Rolesville, treatment. Both
NorthCarolina | treatments actosol® control  actosol®  control
TEEE'?E[! the actosol" Improved root development, Plant Height.
IdEI'.!tlltal amount of Results showed that the use of actosel averaged 44 seeds
fertilizerandsame | o peagye 21 forthe control and weight of seeds per
growing conditions. | head averaged three times as great 2.2 grams vs. 0.8
Data_mllfl:ted grams for the control.
consisted of 10
replication for each
treatment.
Wheat appliedat 2
Morth Delta, galfacre before et Sl Iereeieid Wurminativn of st lu At 1 Skl Sy
Egypt seeding Unireaied Traaied

[

Vield qCermle & Srean, Tonolairep

Trewied 281
Ui pemtad 43
s Vield Increass | 8

Increased germinations, yield of grain & straw by 12%

E FOITF WV

yﬂﬂl}'ffﬂﬂ
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Results on agricultural crops continue

Agriculture Description
Sovbesan Foliar application at 5.1
At z44 000 2cre | 550 mg

farm located in
Beaufort, Morth

actosol® fliterwater
[or1.11b./acre)

Carolina. with 2 post-

Experiment EMErganoe

conducted by applicationof blazer

Paul herbicide, surfactam

Bodenstein, and manganese. actosol® + Blazer Blazer

Crop Applications an Fourteen days aftertrestment, test plots trested with actosol ®

agronomist, 55?'_39‘3”‘5 WETE and Blazer had progressed to the eighth trifoliate while

Ag. Systems, d'fr“"_g the fourth soybeans trezted with Blazer alone were just beginning their

Virginia Crop trifolizte. fifth trifoliate. Addition of actosol® to the Blazer significantly

Consulting firm reduced phytoxicity and enhanced growth resulting in an
increasa of 6.8 bushels /acre.

Clover appliedat 2

North Delta, galfacre before ey b Ik 1 Mt e

Ezypt seeding Frwared

Vield {Temiaided Bar dsdel =f § Feeal Curab

Trraid Y
| mereaied L
B Y erld P rwian ]

Increased chlorophyll, # harvest & yield by ~13%

Tobacco Plants
Hope Farm,
Clintan, Narth
Carolina

Green house:
Seedlings:
288cellsftray applied
actosal® @125 gal
J500 gal. water
Field:

Seedlings transfe med
tofield & received 2
gal actosol® 80 gal.
water fzcre

el § mgrored e dvelpmend b plas

Increased root mass, nutrient uptake, plant height by
10% & improved chlorophyll content

‘fﬁﬁarfcy
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F 8

Turf Drescription Results on turf
Gr;'iﬂs ﬂpp“l:ati on rate @5 gal-'ll = CREATENVISEEAEION [N (ANBBUNE] BV TROIENS ALY mﬁff’fm. |:u1
in5and acre, actosol® was
dunes, zpplied as part of the
Ocean City, | hydro-szed mix [recycled
harylznd wiood fiber mulch,
biodegradable tack, seed
mixof 1/2 perennial
rye,1/3 grain rye and 1/3
E-321 fescue at 10
Ibs/ 1009 square feet)
On Afield unit consisting of
produced achemical pulse pump
wiater znd aturbine flow metar
resulted maounted on 2small skid
from J.M. for automated metering
HUBER Inc., | inactosol® into the high
acosal bed salinity produced water
methane priortoirrigation of the
producerin | adjoining land area.
Wyoming. actosol® was meterad in
Work was to add only 50 ppm into
conducted | thewsaterduringthe 30 | Thetest area showed lush green vegetative growth without any
by Robert daysof the 45 days of bare spots compare 1o the control
Diowrney of test period. The control
Energy zrea received only
Ingenuity of | produced water without
Colorado zny addition of actosol®.
Ond zctosol® was zpplied at | [ M
warietiesof | four dosage rates.
583 ErSE5ES
in Marsh . J L L -
Land, -
Louisiana,
Prof. Mark
Hester st
Uniw.
Louisiana

Application of actosol® resulted in enhanced growth of
both root biomass and top growth.

\{Aﬁl}'ffa’ﬂ
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Turf

Description

Results on turf continued

On tall fescue in
central sod farmin
Maryland
[Billarpinski)

2.5 galfacre £ 100% 5TD
fertilizer,

2.5 galfzcre + B0 STD
fertilizer,
Grower 5TC fartilizer.

nmnl | impronnd vt destlopment nnd rard prvwnh o o commalved B ey lesd

—J.'I T ] rew paled sl L analll ey
wid e il e 0 e il

Reduction in fertilizer, improved root development
& turf growth

On Turf in Virginia
Beach Area [Symsi
Manuel)

Application rate @ 3
gal. per 60 gallons of
wiater was used to
coverthe turfarea.
The first application
was made with 2 hand
held powsr spraysr
and then the second
application was applied
with a2 bloom sprayer.

Control actosol®

- . o

Calcium actesol® an Root and Turf Growth

Under High Salinity Conditions

Yﬂﬂﬂffﬂﬂ

Preserving fomorrow’s world... foday



Horticulture

Description

Results in horticulture/ornamentals

On Ornamentals
at Country Joe's
Nursery, at
Boynton, Beach,
FL (David Englert)

Applicationrate @ 4 oz/ 2
gallonwater (1:30 ratio) or
4oz/4 gallon water (1:60
ratio)

;;;;;;;;;;;;

(Begonia) (Montera)

Control actosol® Control actosol®
Improved Roots and Foliage Growth on Variety of
Ornamentals & Reduced the Production Time for
Marketability of Container Ornamentals

yﬂﬂl}'ffﬂﬂ
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