rovectus Advances in AMR Technology

ENVIRONMENTAL PRODUCTS’ to control Excessive I\/Iethanogenems
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INTRODUCTION ANTIMETHANOGENIC REAGENTS (AMRS)
There are recognized benefits to methanogens and of [imited Provect-CH4® provides a unigue source of natural statins that interfere with the biosynthesis of psuedomurein (found only in Archaea). Likewise, other compounds with
methanogenesis. For example: 1) methanogens are known to play important extended longevity similarly interfere with biochemical functions unique to Archaea (US Patent 9,221,699; patents pending). Hence, in the presence of AMRS, the growth and
roles in synergistic microbial ecology, 11) their metabolic activity can help proliferation of methanogens is specifically limited (i.e., this inhibitory affect is not observed in other microbes). This potentially allows slower-growing Dehalococcoides
and 1) the activity of methane mono-oxygenases and other enzymes can 800 | 3,000
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Accordingly m_any remec!ial prac_titioner_s proactively _manage excess_ive Figure 1a. TCE removal (left panels) and CH4 production (right panels) Figure 1b. gPCR results for EVO with (PV600) and without (EVO) incubation Time (Weeks)
methanogenesis, or provide contingencies for managing gas production using EVO 40 mM without AMR (top) and with AMR 250 mg/L (bottom). Provect-CH4 AMR technology (LOD < 10 copies/mL). Effect of Select AMRs on Methanogenesis in the Presence of 40 mMol
when using conventional ERD or ISCR amendments. (ca. 8,000 ppm) EVO as the OHD / Fermentable Carbon Substrate (>19
Source Figures la and 1b — DVGM, Germany weeks incubation time; n=2).

ANTIMETHANOGENIC LIQUID ERD ANTIMETHANOGENIC SOLID ISCR ANTIMETHANOGENIC EZVI
Provect-ERD CH4 Ole Ego™ (plus DVI) Provect-IR® and Provect-IRM™ Provect-EZVI CH4 ™
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Hydrophobic membrane

¢ Specific Gravity =1.00to 1.2

Density 7.75to 8.36 Ibs/USG

Hydrogen Yield= 0.2 g to 0.4 H./g

~ermentable carbon @ 65-90% wt

6 AMR @ 4 - 8% of the FC content

é Optional DVI soluble, organic Fe
content @ 5 to 10% wt
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SAFETY FIRST

2016.08°28°11.11 ¢ Made in the USA A
3 e ~~Aan. Surfactant @ Water Phase
Photograph 1. Provect-ERD CH4™ 15:1 Water:Qil (Left), 85% Carbon + 4% AMR Self-Emulsifiable Oil Concentrate e R e B A e €3 e Sk Zorovalentiron () Ol Phase
(Middle), and 85% Carbon Self-Emulsifiable. Oil Concentrate, no AMR (Right). | ST Water Continuum — i e N
Product Data Provect-IR® Antimethanogenic in situ chemical reduction (ISCR) amendment is Antimethanogenic Emulsitied Zero Valent Iron (EZVI) technology is the most
The materials are all combined at our own manufacturing facilities in the USA (and Europe) at proportions and the Sa.feSt, MOoSt effiCient, MOoOSt C()St-effective product available_ advanced; Coslt efflClent prOdUCt avallable-

formulations optimized for a given site. ERD-CH4™ is manufactured using 100% food grade ingredients that provide
fast- and slow-release characteristics. Provect-CH4® antimethanogenic reagent (AMR) is typically added at three to

five weight.percent of the mass of the fermentable r?a.rhnn. The common dnsa.ge.r::fERD-GHdr provides groundwater é Custom formulations with Optional Provect-CH4® for methane control 6 Custom formulations with OptiOnaI Provect-CH4® for methane control
concentrations of 1,000 to 3,000 ppm TOC plus a minimum 150 ppm of AMR within the targeted treatment area. _ _ _ _ ) ) i ) ) ) ) )

- ; | - ‘ Prem|um ZVl from 3 to >4OO micron at 15 to 85% We|ght ba.S|S ‘ LOwer V|SCOS|ty fOrmUIa“OnS — MaxXimilzZes dIS'[I‘Ibu’[IOI’l & contact
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Density (ibs. / gal) 775 to 8.46 (varies based on AMR) ¢ Multiple hydrophilic, nutrient rich, complex organic carbon sources ¢ pH Stabilized — optimizes emulsion stability & reactivity

;I;y:rical State IES:L{; ‘ Chemical Oxygen Scavengers ‘ Catalyzed Z\V| — enhance reaCtiVity

ey (oo, X0 P @270 50100 cps ¢ In situ formation (free!) of reactive iron minerals such as magnetite and é Industry leading Quality Control - emulsion structure, density,

precipitated iron sulfides such as Mackinawite hydrophobicity
Qil Sample Al P S Zn Fe Mg Ca Na K . .
Self-Emulsifiable Vegetable Oil 12 | 1265 | 172 | 196 | 14 | 138 135 | 154 | 507 o Industry Ieadlng Quallty Control ¢ NASA Patents honored
s | 1751 | 282 | 397 | 25 | 148 | 187 | 159 | 954 ¢ Patents honored (notably 7,531,709 and 9,221,699 and others) ¢ Viable alternative to thermal treatment of chlorinated solvents

. All units mg/kg oil ¢ Made in the USA, Brazil, Italy and Taiwan é Made in the USA and Brazil

Provectus Environmental Products, Inc. e 2871 West Forest Road, Suite 2 e Freeport, IL 61032 e Phone (815) 650-2230




