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SECURITY AGREEMENT

THIS SECURITY AGREEMENT, dated as of September _\_Q_, 2006 (“Agreement”), is made
and given by IONIC WATER TECHNOLOGIES INC., a Nevada corporation , having its registered
office at 9468 Double R Blvd. Suite A, Reno NV 89521 and its principal place of business at 202 East 45™
Street, Boise, ID 83714 (the “Grantor”), to:

RAB SPECIAL SITUATIONS (MASTER) FUND LIMITED a company incorporated in the
Cayman Islands whose head office is at Walker SPV Limited, Walker House, Mary Street, PO

Box 908GT, Grand Cayman, Cayman Islands c/o RAB Capital Plc of 1 Adam Street, London,
WC2N 6LE (“RAB™);

MAJEDIE INVESTMENTS plc, a company incorporated in Great Britain, United Kingdom,
whose head office is at 1 Minster Court, Mincing Lane, London EC3R 777, ("MAJEDIE"); and

- MARC BAMBER, an individual (“BAMBER?”), having his principal contact office at ¢/o RAB

Special Situations (Master) Fund Limited, Walker SPV Limited, Walker House, Mary Street, PO
Box 908GT; and

RAB, MAJEDIE and BAMBER are collectively and each individually referred to herein as the “Secured
Party”.
RECITALS

A. The Grantor and the Secured Party have entered into a Loan Note Investment Agreement of
even date herewith (as the same may hereafter be amended, supplemented, extended, restated, or otherwise
modified from time to time, the “Loan Agreement™) pursuant to which the Secured Party has agreed to

invest in debt instruments of the Grantor and the Grantor has agreed to issue Loan Notes in the amount of
up to US$2,810,000.

B. Itis a condition precedent to the obligation of the Secured Party to make such investment
under the Loan Agreement that this Agreement be executed and delivered by the Grantor to the Secured
Party.

NOW, THEREFORE, in consideration of the premises and in order to induce the Secured Party to

make investmentis under the Loan Agreement, the Grantor hereby agrees with the Secured Party for the
Secured Party’s benefit as follows:

Section 1. Defined Terms.

1(a) As used in this Agreement, the following terms shall have the meanings
indicated:

“Account” means a right to payment of a monstary obligation, whether or not earned by
performance, (i) for property that has been or is to be sold, leased, licensed, assigned, or otherwise
disposed of, (ii} for services rendered or to be rendered, (11} for a policy of insurance issued or to
be issued, (iv) for a secondary obligation incurred or to be incurred, (v) for energy provided or to
be provided, (vi) for the use or hire of a vessel under a charter or other contract, (vii) arising out of
the use of a credit or charge card or information contained on or for use with the card, or (viii) ag
winnings in a lottery or other game of chance operated, sponsored, licensed or authorized by a
State or governmental unit of a State, or person licensed or authorized to operate the game by a
State or governmental unit of a State. The term includes health-care insurance receivables.
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“Account Debtor” shall mean a Person who is obligated on or under any Account, Chattel
Paper, Instrument or General Intangible.

“Chattel Paper” shall mean a record or records that evidence both a monetary obligation
and a security interest in specific goods, a security interest in specific goods and software used in
the goods, a security interest in specific goods and license of software used in the goods, a lease of
specific goods, or a lease of specific goods and license of software used in the goods.

“Collateral” shall mean ail property and rights in property now owned or hereafter at any
time acquired by the Grantor in or upon which a Security Interest is granted to the Secured Party
by the Grantor under this Agreement.

“Deposit Account” shall mean any demand, time, savings, passbook or similar account
maintained with a bank,

“Document” shall mean a document of title or a warehouse receipt.
“Equipment” shall mean all machinery, equipment, motor vehicles, furniture, furnishings
and fixtures, including all accessions, accessories and attachments thereto, and any guaranties,

warranties, indemnities and other agreements of manufacturers, vendors and others with respect to
such Equipment,

“Event of Default” shall have the meaning given to such term in Section 17 hereof.

“Financing Statement” shall have the meaning given to such term in Section 4 hereof,

“General Intangibles™ shall mean any personal property (other than goods, Accounts,
Chattel Paper, Deposit Accounts, Documents, Instruments, Investment Property, Letter of Credit
Rights and money) including things in action, contract rights, payment intangibles, software,
corporate and other business records, inventions, designs, patents, patent applications, service
marks, trademarks, trade names, trade secrets, internet domain names, engineering drawings, good
will, registrations, copyrights, licenses, franchises, customer lists, tax refund claims, royalties,
licensing and product rights, rights to the retrieval from third parties of electronically processed
and recorded data and all rights to payment resulting from an order of any court.

“Instrument” shall mean a negotiable instrament or any other writing which evidences a
right to the payment of a monetary obligation and is not itself a security agreement or lease and is
of a type which is transferred in the ordinary course of business by delivery with any necessary
endorsement or assignment.

“Inventory” shall mean goods, other than farm products, which are leased by a person as
lessor, are held by a person for sale or lease or to be furnished under a contract of service, are
furnished by a person under a contract of service, or consist of raw materials, work in process, or
materials used or consumed in a business or incorporated or consumed in the production of any of
the foregoing and supplies, in each case wherever the same shall be located, whether in transit, on
consignment, in retail outlets, warehouses, terminals or otherwise, and all property the sale, lease
or other disposition of which has given rise to an Account and which has been returned to the
Grantor or repossessed by the Grantor or stopped in transit.

“Investment Property” shall mean a security, whether certificated or uncertificated, a
security entitlement, a securities account and all financial assets therein, a commodity contract or a
commodity account.
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“Letter of Credit Right” shall mean a right to payment or performance nnder a letter of
credit, whether or not the beneficiary has demanded or is at the time entitled to demand payment
or performance.

“Lien” shall mean any security interest, mortgage, pledge, lien, charge, encumbrance,
title retention agreement or analogous instrument ot device (including the interest of the lessors
under capitalized leases), in, of or on any assets or properties of the Person referred to.

“Qbligations” shall mean (a) all indebtedness, liabilities and obligations of the Grantor to
the Secured Party of every kind, nature or description under the Loan Notes issued to or on behalf
of the Sccured Party, (b) all liabilities of the Grantor under this Agreement, and (c) in all of the
foregoing cases whether due or to become due, and whether now existing or hereafter arising or
meurred.

"Patent"” means all of the following in which Grantor now holds or hereafier acquires
which are related to or derive from the United States Patent No. 7,011,745, including : (a) al!
letters patent of the United States or any other country, all registrations and recordings thereof and
all applications for letters patent of the United States or any other country, including, without
limitation, registrations, recordings and applications in the United States Patent and Trademark
Office or in any similar office or agency of the United States, any State thereof or any other
country; (b) all reissues, divisions, continuations, renewals, continuations in part or extensions
thereof; (¢} all petty patents, divisionals and patents of addition; (d) all patents to issue in any such
applications; (&) incoms, royalties, damages, claims and payments now and hereafter due andfor
payable with respect to patents, including, without limitation, damages, claims and recoveries for
past, present or future infringement; and (f) rights to sue for past, present and future infringements
of any patent.

"Patent Rights" means any and all written agreements, in which Grantor now holds or
hereafter acquires any interest, granting any right with respect to the Patent (whether Grantor is the
licensee or the licensor thereunder).

“Person” shall mean any individual, corporation, partnership, limited partnership, limited
liability company, joint venture, firm, association, trust, unincorporated organization, government
or governmental agency or political subdivision or any other entity, whether acting in an
individual, fiduciary or other capacity.

“Security Interest” shall have the meaning given such term in Section 2 hereof.

1(b) All other terms used in this Agreement which are not specifically defined herein
shall have the meaning assigned to such terms in Article 9 of the Uniform Commercial Code as in effect in
the State of Nevada.

1(c) Unless the context of this Agreement otherwise clearly requires, references to
the plural include the singular, the singular, the plural and “or” has the inclusive meaning represented by
the phrase “and/or.” The words “include,” “includes” and “including” shall be deemed to be followed by
the phrase “without limitation.” The words “hereof,” “herein,” “hereunder” and similar terms in this
Agreement refer to this Agreement as a whole and not to any particular provision of this Agreement.
References to Sections are references to Sections in this Security Agreement unless otherwise provided.

Section 2. Grant of Security Interest. As security for the payment and performance of all
of the Obligations, the Grantor hereby grants to the Secured Party a security interest (the “Security
Interest™) in all of the Grantor’s right, title, and interest in and to the following, whether now or hereafter
owned, existing, arising or acquired and wherever located:
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2(a) All Accounts,

2(b) All Chattel Paper.

2(c) All Deposit Accounts
2(d) Ali Documents.

2(e) All Equnipment,

2(H) All General Intangibles.
2(g) All Instruments,

2(h} All Inventory.

2(1) All Investment Property
2(7) All Letter of Credit Rights

2(k) To the extent not otherwise included in the foregoing, all other rights to the
payment of money, including rents and other sums payable to the Grantor under leases, rental agreements
and other Chattel Paper; all books, correspondence, credit files, records, invoices, bills of lading, and other
documents relating to any of the foregoing, including, without limitation, all tapes, cards, disks, computer
software, computer runs, and other papers and documents in the possession or control of the Grantor or any
computer bureau from time to time acting for the Grantor; all rights in, to and under all policies insuring the
life of any officer, director, stockholder or employee of the Grantor, the proceeds of which are payable to
the Grantor; all accessions and additions to, parts and appurtenances of, substitetions for and replacements
of any of the foregoing; and all proceeds (including insurance proceeds) and products thereof.

Section 3. Grantor Remains Liable. Anything herein to the contrary notwithstanding, (a)
the Grantor shall remain liable under the Accounts, Chattel Paper, General Intangibles and other items
included in the Collateral to the extent set forth therein to perform all of its duties and obligations
thereunder to the same extent as if this Agreement had not been executed, (b) the exercise by the Secured
Party of any of the rights hereunder shall not release the Grantor from any of its duties or obligations under
the Accounts or any other items included in the Collateral, and (c) the Secured Party shall have no
obligation or liability under Accounts, Chattel Paper, General Intangibles and other items inctuded in the
Collateral by reason of this Agreement, nor shall the Secured Party be obligated to perform any of the
obligations or duties of the Grantor thereunder or to take any action to collect or enforce any claim for
payment assigned hereunder except as excepted at Section 4, below.

Section 4. Title to Collateral,

4(a)  The Grantor has (or will have at the time it acquires rights in Collateral hereafter acquired
or arising) and will maintain so long as the Security Interest may remain outstanding, title to each item of
Collateral (including the proceeds and products thereof), free and clear of all Liens except the Security
Interest and except Liens existing on the date hereof and except as otherwise provided herein. The Grantor
will not license any Collateral without Secured Party’s written consent. The Grantor witi defend the
Collateral against all claims or demands of all Persons (other than the Secured Party) claiming the
Collateral or any interest therein. In accordance with the Loan Agreement, no later than thirty (30) days
after the date of this Agreement, Grantor shail execute and file a Financing Statement in the State of
Nevada (and in each other state where Grantor does business) that substantially conforms with the
Financing Statement attached at Exhibit A (“Financing Statement”). As of the date of execution of this
Security Agreement, no effective UCC financing statement, U.S. Patent and Trademark Office Notice of

4
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Security Interests or other similar document nsed to perfect and preserve a security interest under the laws
of any jurisdiction covering all or any part of the Collateral is on file in any recording office, except such as

may have been filed in favor of the Secured Party relating to this Agreement or as specifically identified
and excepted herein.

4(b)  As an express exception to the foregoing representations and restrictions, Secured Party
acknowledges and consents to Grantor’s issuance of a security interest in the Collateral in favor of Patrick
Moulton (“Moulton™) as part of the consideration given to Moulton pursuant to that Patent Transfer and
Royalties Agreement and that Security Agreement between Grantor and Moulton (the “Patent Transfer
Documents™) or before the date of this Agreement. Pursuant to the Patent Transfer Documents, Maulton
agrees to subordinate all of his security interest in the Collateral to Secured Party’s Security Interest.

4(c)  Secured Party has received and approves the terms and conditions of the Patent Transfer
Documents. Secured Party agrees that in the event Secured Party exercises default remedies that include
foreclosure upon that portion of the Collateral that constitutes the Patent or Patent Rights, Secured Party
will (i) take the Patent and Patent Rights subject to and as an assignee of all of Grantors continuing and
future obligations owed to Moulton in the Patent Transfer Documents, and (ii) will sell or transfer any
interest in the Patent and Patent Rights only to transferee(s) who also accept assignment of Grantor’s
continuing and future obligations owed to Moulton in the Patent Transfer Documents,

Section 5. Disposition of Collateral. The Grantor will not sell, lease or otherwise dispose
of, or discount or factor with or without recourse, any Collateral, except for sales of items of Inventory in
the ordinary course of business and dispositions of Equipment which are immediately replaced with
comparable replacement equipment.

Section 6. Names, Offices, Locations, Jurisdiction of Organization. The Grantor’s legal
name (as set forth in its constituent documents filed with the appropriate governmental official or agency)
is as set forth in the opening paragraph hercof. The jurisdiction of organization of the Grantor is the state
of Nevada, and the organizational number of the Grantor is set forth on the signature page of this
Agreement. The Grantor will from time to time at the request of the Secured Party provide the Secured.
Party with current good standing certificates and/or state-certified constituent documents from the
appropriate governmental officials. The chief place of business or chief executive office of Grantor are
located at its address set forth on the signature page hereof. The Grantor will not locate or relocate any
item of Collateral into any jurisdiction in which an additional Financing Statement would be required to be
filed to maintain the Secured Party’s perfected security interest in such Collateral without Secured Party’s
prior, reasonable consent. The Grantor will not change its name, the location of its chief place of business
or chief executive office or its corporate structure (including without limitation, its jurisdiction of
organization) unless the Secured Party has been given at least 30 days prior written notice thereof and the
Grantor has executed and delivered to the Secured Party such Financing Statements and other instruments
required or appropriate to continuc the perfection of the Security Interest.

Section 7. Rights to Payment. Except as the Grantor may otherwise advise the Secured
Party in writing, each Account, Chattel Paper, Document, General Intangible and Instrument constituting or
evidencing Collateral is (or, in the case of all future Collateral, will be when arising or issued) the valid,
genuine and legally enforceable obligation of the Acconnt Debtor or other obligor named therein or in the
Grantor’s records pertaining thereto as being obligated to pay or perform such obligation. Without the
Secured Party’s prior written consent, the Grantor will not agree to any modifications, amendments,
subordinations, cancellations or terminations of the obligations of any such Account Debtors or other
obligors except in the ordinary course of business. The Grantor will perform and comply in all material
respects with all its obligations under any items included in the Collateral and exercise promptly and
diligently its rights thereunder.

Section 8. Further Assurances; Attorney-in-Fact.
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8(a) The Grantor agrees that from time to time, at its cxpense, it will promptly
execute and deliver all further instruments and documents, and take all further action, that may be
necessary or that the Secured Party may reasonably request, in order to perfect and protect the Security
Interest granted or purported to be granted hereby or to enable the Secured Party to exercise and enforce its
rights and remedies hereunder with respect to any Collateral (but any failure to request or assure that the
Grantor execute and deliver such instrument or documents or to take such aciion shall not affect or impair
the validity, sufficiency or enforceability of this Agreement and the Security Interest, regardless of whether
any such item was or was not executed and delivered or action taken in a similar context or on a prior
occasion). Without limiting the generality of the foregoing, the Grantor will, promptly and from time to
time at the request of the Secured Party: (i} execute and file such Financing Statements or continuation
statements in respect thereof, or amendments thereto, and such other instruments or notices (including
fixture filings with any necessary legal descriptions as to any goods included in the Collateral which the
Secured Party determines might be deemed to be fixtures, and instruments and notices with respect to
vehicle titles), as may be necessary or desirable, or as the Secured Party may request, in order to perfect,
preserve, and enhance the Security Interest granted or purported to be granted hereby; (if) obtain from any
bailee holding any item of Collateral an acknowledgement, in form satisfactory to the Secured Party that
such bailee holds such collateral for the benefit of the Secured Party; (iii) obtain from any securities
intermediary, or other party holding any item of Collateral, control agreements in form satisfactory to the
Secured Party (iv) and deliver and pledge to the Secured Party, all Instruments and Documents, duly
indorsed or accompanied by duly executed instruments of transfer or assignment, with full recourse to the
Grantor, all in form and substance satisfactory to the Secured Party; (v) obtain waivers, in form satisfactory
to the Secured Party, of any claim to any Collateral from any landlords or mortgagees of any property
where any Inventory or Equipment is located.

8(b) The Grantor hereby authorizes the Secured Party to file one or more Financing
Statements or continuation statements in respect thereof, and amendments thereto, relating to all or any part
of the Collateral without the signature of the Grantor where permitted by law. The Grantor irrevocably
waives any right to notice of any such filing. A photocopy or other reproduction of this Agreement or any
Financing Statement covering the Collateral or any part thereof shall be sufficient as a Financing Statement
where permitted by law.

8(c) The Grantor will furnish to the Secured Party from time to time statements and
schedules further identifying and describing the Collateral and such other reports in connection with the
Collateral as the Secured Party may reasonably request, all in reasonable detail and in form and substance
reasonably satisfactory to the Secured Party.

8(d) In furtherance, and not in limitation, of the other rights, powers and remedies
granted to the Secured Party in this Agreement, the Grantor hereby appoints the Secured Party the
Grantor’s attorney-in-fact, with full authority in the place and stead of Grantor and in the name of Grantor
or otherwise, from time to time in the Secured Party’s good faith discretion, to take any action (including
the right to collect on any Collateral} and to execute any instrument that the Secured Party may reasonably
believe is necessary or advisable to accomplish the purposes of this Agreement, in a manner consistent with
the terms hereof.

8(e) Taxes and Claims. The Grantor will promptly pay all taxes and other
governmental charges levied or assessed upon or against any Collateral or upon or against the creation,
perfection or continuance of the Security Interest, as well as all other claims of any kind (including claims
for labor, material and supplies) against or with respect to the Collateral, except to the extent (a) such taxes,
charges or claims are being contested in good faith by appropriate proceedings, (b) such proceedings do not
involve any material danger of the sale, forfeiture or loss of any of the Collateral or any interest therein and
(c) such taxes, charges or claims are adequately reserved against on the Grantor’s books in accordance with
generally accepted accounting principles.
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Section 9. Books and Records. The Grantor will keep and maintain at its own cost and
expense satisfactory and complete records of the Collateral, including a record of all payments received and
credits granted with respect to alt Accounts, Chattel Paper and other items included in the Collateral.

Section 10. Inspection, Reports, Verifications. The Grantor will at all reasonable times
permit the Secured Party or its representatives to examine or inspect any Coilateral, any evidence of
Collateral and the Grantor’s books and records concerning the Collateral, wherever located. The Grantor
will from tithe to time when requested by the Secured Party furnish to the Secured Party a report on its
Accounts, Chattel Paper, General Intangibles and Instruments, naming the Account Debtors or other
obligors thereon, the amount due and the aging thereof. The Secured Party or its designee is authorized to
contact Account Debtors and other Persons obligated on any such Collateral from time to time to verify the
existence, amount and/or terms of such Collateral.

Section 11. Notice of Loss. The Grantor will promptly notify the Secured Party of any loss
of or material damage to any material item of Collateral or of any substantial adverse change, known to
Grantor, in any material itemn of Collateral or the prospect of payment or performance thereof.

Section 12. Insurance. The Grantor will keep the Inventory and Equipment insured against
“all rigks” for the full replacement cost thereof with an insurance company or companies satisfactory to the
Secured Party, provided such insurance requirements are comparable to those generally required in similar
commercial endeavors, the policies to protect the Secured Party as its interests may appear, with such
policies or certificates with respect thereto to be delivered to the Secured Party at its request. Each such
policy or the certificate with respect thereto shall provide that such policy shall not be canceled or allowed
to lapse unless at least 30 days prior written notice is given to the Secured Party.

Section 13. Lawful Use: Fair Labor Standards Act. The Grantor will use and keep the
Collateral, and will require that others use and keep the Collateral, only for lawful purpeses, without
violation of any federal, state or local law, statute or ordinance. All Inventory of the Grantor as of the date
of this Agreement that was produced by the Grantor or with respect to which the Grantor performed any

_manufacturing or assembly process was produced by the Grantor (or such manufacturing or assembly
process was conducted) in compliance in all material respects with all requirements of the Fair Labor
Standards Act, and all Inventory produced, manufactured or assembled by the Grantor after the date of this
Agreement will be so produced, manufactured or assembled, as the case may be.

Section 14. Action by the Secured Party. If the Grantor at any time fails to perform or
observe any of the foregoing agreements, the Secured Party shall have (and the Grantor hereby granis to the
Secured Party) the right, power and authority (but not the duty) to perform or observe such agreement on
behalf and in the name, place and stead of the Grantor (or, at the Secured Party’s option, in the Secured
Party’s name) and to take any and all other actions which the Secured Party may reasonably deem
necessary to cure or correct such failure (including, without limitation, the payment of taxes, the
satisfaction of Liens, the procurement and maintenance of insurance, the execution of assignments, security
agreements and Financing Statements, and the endorsement of instruments); and the Grantor shall
thereupon pay to the Secured Party on demand the amount of all monies expended and all costs and
expenses (including reasonable attorneys’ fees and legal expenses) incurred by the Secured Party in
connection with or as a result of the performance or observance of such agreements or the taking of such
action by the Secured Party, together with interest thereon from the date expended or incurred at the highest
lawful rate then applicable to any of the Obligations, and all such monies expended, costs and expenses and
interest thereon shall be part of the Obligations secured by the Security Interest.
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Section 15. Insurance Claims. As additional security for the payment and performance of
the Obligations, the Grantor hereby assigns to the Secured Party any and all monies (including proceeds of
insurance and refunds of unearned premiums) due or to become due under, and all other rights of the
Grantor with respect to, any and all policies of insurance now or at any time hereafter covering the
Collateral or any evidence thereof or any business records or valuable papers pertaining thereto. At any
time, whether before or after the occurrence of any Event of Default, the Secured Party may (but need not),
in the Secured Party’s name or in Grantor’s name, execute and deliver proofs of claim, receive all such
monies, indorse checks and other instruments representing payment of such monies, and adjust, litigate,
compromise or release any claim against the issuer of any such policy. Notwithstanding any of the
foregoing, so long as no Event of Default exists the Grantor shall be entitled to all insurance proceeds with
respect to Equipment or Inventory provided that such proceeds are applied to the cost of replacement
Equipment or Inventory.

Section 16. The Secured Party’s Duties. The powers conferred on the Secured Party
herennder are solely to protect its interest in the Collateral and shall not impose any duty upon it to exercise
any such powers. The Secured Party shall be deemed to have exercised reasonable care in the safekeeping
of any Collateral in its possession if such Collateral is accorded treatment substantially equal to the
safckeeping which the Secured Party accords its own property of like kind. Except for the safekeeping of
any Collateral in its possession and the accounting for monies and for other properties actually received by
it hereunder, the Secured Party shall have no duty, as to any Collateral, as to ascertaining or taking action
with respect to calls, conversions, exchanges, maturities, tenders or other matters relative to any Collateral,
whether or not the Secured Party has or is deemed to have knowledge of such matters, or as to the taking of
any necessary steps to preserve rights against any Persons or any other rights pertaining to any Collateral.
The Secured Party will take action in the nature of exchanges, conversions, redemptions, tenders and the
tike requested in writing by the Grantor with respect to the Collateral in the Secured Party’s possession if
the Secured Party in its reasonable judgment determines that such action will not impair the Security
Interest or the value of the Collateral, but a failure of the Secured Party to comply with any such request
shall not of itself be deemed a failure to exercise reasonable care with respect to the taking of any necessary
steps to preserve rights against any Persons or any other rights pertaining to any Collateral.

Section 17. Default. Each of the following occurrences shatl constitute an Event of Default
under this Agreement; (a) the Grantor shall fail to observe or perform any covenant or agreement
applicable to the Grantor under this Agreement that materially and immediately jeopardizes Secured
Party’s rights established herein; or (b) any representation or warranty made by the Grantor in this
Agreement or any schedule, exhibit, supplement or attachment hereto or in any financial statements, or
reports or certificates heretofore or at any time hereafter submitted by or on behalf of the Grantor to the
Secured Party shall prove to have been false or materially misleading when made; or (c) any event of
default shall occur under the L.oan Notes.

Section 18. Remedies on Default. Upon the occurrence of an Event of Default and at any
time thereafter:

18(a)  The Secured Party may exercise and enforce any and all rights and remedies
available upon default to a secured party under Article 9 of the Uniform Commercial Code as in effect in
the State of Nevada, except as such rights may be extended or otherwise modified herein.

18(b)  The Secured Party shall have the right to enter upon and into and take
possession of all or such part or parts of the properties of the Grantor, including lands, plants, buildings,
Equipment, Inventory and other property as may be necessary or appropriate in the judgment of the
Secured Party to permit or enable the Secured Party to manufacture, produce, process, store or sell or
complete the manufacture, production, processing, storing or sale of all or any part of the Collateral, as the
Secured Party may elect, and to use and operate said properties for said purposes and for such length of
time as the Secured Party may deem necessary or appropriate for said purposes without the payment of any
compensation to Grantor therefor. The Secured Party may require the Grantor to, and the Grantor hereby
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agrees that it will, at its expense and upon request of the Secured Party forthwith, assemble all or part of the
Collateral as directed by the Secured Party and make it available to the Secured Party at a place or places to
be designated by the Secured Party,

18(c)  Any disposition of Collateral may be in one or more parcels at public or private
sale, at any of the Secured Party’s offices or elsewhere, for cash, on credit, or for future delivery, and upon
such other terms as the Secured Party may reasonably believe are commercially reasonable. The Secured
Party shall not be obligated to dispose of Collateral regardless of notice of sale having been given, and the
Secured Party may adjourn any public or private sale from time to time by announcement made at the time
and place fixed therefor, and such disposition may, without further notice, be made at the time and place to
which it was so adjourned.

18(d)  The Secured Party is hereby granted a license or other right to use, without
charge, all of the Grantor’s property, including, without limitation, all of the Grantor’s labels, trademarks,
copyrights, patents and advertising matter, or any property of a similar nature, as it pertains to the
Collateral, in completing production of, advertising for sale and selling any Collateral, and the Grantor’s
rights under all licenses and all franchise agreements shall inure to the Secured Party’s benefit until the
Obligations are paid in full.

18(e)  If notice to the Grantor of any intended disposition of Collateral or any other
intended action is required by law in a particular instance, such notice shall be deemed commercially
reasonable if given in the manner specified for the giving of notice in Section 23 hereof at least thirty (30)
calendar days prior to the date of intended disposition or other action, and the Secured Party may exercise
or enforce any and all other rights or remedies available by law or agreement against the Collateral, against
the Grantor, or against any other Person or property. The Secured Party (i) may dispose of the Collateral in
its then present condition or following such preparation and processing as the Secured Party deems
commercially reasonable, (ii) shall have no duty to prepare or process the Collateral prior to sale, (iii) may
disclaim warranties of title, possession, quiet enjoyment and the like except as specifically exempted as to
the RCTS Patent at Section 3 herein, and (iv) may comply with any applicable state or federal law
requirements in connection with a disposition of the Collateral and none of the foregoing actions shall be
deemed to adversely affect the commercial reasonableness of the disposition of the Collateral. Upon notice
of intention to sell Collateral, Grantor shall have until the tenth day pursuant to the scheduled sale date to
cure the default in its entirety and upon doing so, Secured Party shall cease further action against the
Collateral,

Section 19. Remedies as to Certain Rights to Payment, Upon the occurrence of an Event of
Defanlt and at any time thereafter the Secured Party may notify any Account Debtor or other Person
obligated on any Accounts or other Collateral that the same have been assigned or transferred to the
Secured Party and that the same should be performed as requested by, or paid directly to, the Secured Party,
as the case may be. The Grantor shall join in giving such notice, if the Secured Party so requests. The
Secured Party may, in the Secured Party’s name or in the Grantor’s name, demand, sue for, collect or
receive any money or property at any {ime payable or receivable on account of, or securing, any such
Collateral or grant any extension to, make any compromise or settlement with or otherwise agree to waive,
modify, amend or change the obligation of any such Account Debtor or other Person. If any payments on
any such Collateral are received by the Grantor after an Event of Default has occurred, such payments shalt
‘be held in trust by the Grantor as the property of the Sccured Party and shall not be commingled with any
funds or property of the Grantor and shail be forthwith remitted to the Secured Party for application on the
Obligations.

Section 20. Application of Proceeds. All cash proceeds received by the Secured Party in
respect of any sale of, collection from, or other realization upon all or any part of the Collateral may, in the
discretion of the Secured Party, be held by the Secured Party as collateral for, or then or at any time
thereafter be applied in whole or in part by the Secured Party against, all or any part of the Obligations
(including, without limitation, any expenses of the Secured Party payable pursuant to Section 21 hereof).
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Section 21, Costs and Expenses; Indemnity. The Grantor will pay or reimburse the Secured
Party on demand for all out-of-pocket expenses (including in each case all filing and recording fees and
taxes and all reasonable fees and expenses of counsel and of any experts and agents) incurred by the
Secured Party in connection with the creation, perfection, protection, satisfaction, foreclosure or
enforcement of the Security Interest and the preparation, administration, continuance, amendment or
enforcement of this Agreement, and all such costs and expenses shall be part of the-Obligations secured by
the Security Interest. The Grantor shall indemnify and hold the Secured Party harmless from and against
any and all claims, losses and liabilities (including reasonable attorneys’ fees) growing out of or resulting
from this Agreement and the Security Interest hereby created (including enforcement of this Agreement) or
the Secured Party’s actions pursuant hereto, except claims, losses or liabilities resulting from the Secured
Party’s gross negligence or willful misconduct as determined by a final judgment of a court of competent
jurisdiction. Any liability of the Grantor to indemnify and hold the Secured Party harmless pursuant to the
preceding sentence shall be part of the Obligations secured by the Security Interest. The obligations of the
Grantor under this Section shall survive any termination of this Agreement.

Section 22, Waivers; Remedies; Marshalling. This Agreement can be waived, , terminated
or discharged, and the Security Interest can be released, only explicitly in a writing signed by the Secured
Party. Any modification or amendment requires signature of both parties. A waiver so signed shall be
effective only in the specific instance and for the specific purpose given. Mere delay or failure to act shall
not preclude the exercise or enforcement of any rights and remedies available to either party. All rights and
remedies of the Secured Party shall be cumulative and may be exercised singly in any order or sequence, or
concurrently, at the Secured Party’s option, and the exercise or enforcement of any such right or remedy
shall neither be a condition to nor bar the exercise or enforcement of any other.

Section 23. Notices. Any notice or other communication to any party in connection with
this Agreement shall be in writing and shall be sent by manual delivery, facsimile transmission, overnight
courier or United States mail (postage prepaid) addressed to such party at the address specified on the
signature page hereof, or at such other address as such party shall have specified to the other party hereto in
writing. All periods of notice shall be measured from the date of delivery thereof if manually delivered,
from the date of sending thereof if sent by facsimile transmission, from the first business day after the date
of sending if sent by overnight courier, or from four days after the date of mailing if mailed.

Section 24, Grantor Acknowledgments. The Grantor hereby acknowledges that (a) it has
been advised by counsel in the negotiation, execution and delivery of this Agreement, (b) the Secured Party
has no fiduciary relationship to the Grantor, the relationship being solely that of debtor and creditor, and (c)
no joint venture exists between the Grantor and the Secured Party.

Section 25. Continuing Security Interest; Assignments. This Agreement shall (a) create a
continuing security interest in the Collateral and shall remain in full force and effect until payment in foll of
the Obligations and the expiration of the obligations, if any, of the Secured Party, (b) be binding upon the
Grantor, its successors and assigns, and (¢} inure to the benefit of, and be enforceable by, the Secured Party
and its successors, transferees, and assigns.

Section 26. Termination of Security Interest. Upon payment in full of the Obligations and
the expiration of any obligation of the Secured Party, if any, the Security Interest granted hereby shall
terminate. Upon any such termination, the Secured Party will return to the Grantor such of the Collateral
then in the possession of the Secured Party as shall not have been sold or otherwise applied pursnant to the
terms hereof and execute and deliver to the Grantar such documents as the Grantor shall reasonably request
to evidence such termination. Any reversion or return of Collateral upon termination of this Agreement
and any instruments of transfer or termination shall be at the expense of the Grantor and shall be without
warranty by, or recourse on, the Secured Party. As used in this Section, “Grantor” includes any assigns of
Grantor, any Person holding a subordinate security interest in any of the Collateral or whoever else may be
lawfully entitled to any part of the Coliateral.
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Section 27. Governing Law and Construction. THE VALIDITY, CONSTRUCTION
AND ENFORCEABILITY OF THIS AGREEMENT SHALL BE GOVERNED BY THE LAWS OF
THE STATE OF NEVADA, WITHOUT GIVING EFFECT TO CONFLICT OF LAWS
PRINCIPLES THEREOF, EXCEPT TO THE EXTENT THAT THE VALIDITY OR
PERFECTION OF THE SECURITY INTEREST HEREUNDER, OR REMEDIES HEREUNDER,
IN RESPECT OF ANY PARTICULAR COLLATERAL ARE MANDATORILY GOVERNED RBY
THE LAWS OF A JURISDICTION OTHER THAN THE STATE OF NEVADA. Whenever
possible, each provision of this Agreement and any other statement, instrument or transaction contemplated
hereby or relating hereto shall be interpreted in such manner as to be effective and valid under such
applicable law, but, if any provision of this Agreement or any other statement, instrument or transaction
contemplated hereby or relating hereto shall be held to be prohibited or invalid under such applicable law,
such provision shall be ineffective only to the extent of such prohibition or invalidity, without invalidating
the remainder of such provision or the remaining provisions of this Agreement or any other statement,
instrument or transaction contemplated hereby or relating hereto.

Section 28. Consent to Jurisdiction, AT THE OPTION OF THE SECURED PARTY,
THIS AGREEMENT MAY BE ENFORCED IN ANY FEDERAL COURT OR NEVADA STATE
COURT SITTING IN WASHOE COUNTY, NEVADA; AND THE GRANTOR CONSENTS TO
THE JURISDICTION AND VENUE OF ANY SUCH COURT AND WAIVES ANY ARGUMENT
THAT VENUE IN SUCH FORUMS IS NOT CONVENIENT. IN THE EVENT A PARTY
HERETO COMMENCES ANY ACTION IN ANOTHER JURISDICTION OR VENUE UNDER
ANY TORT OR CONTRACT THEORY ARISING DIRECTLY OR INDIRECTLY FROM THE
RELATIONSHIP CREATED BY THIS AGREEMENT, THE OTHER PARTY AT ITS OPTION
SHALL BE ENTITLED TO HAVE THE CASE TRANSFERRED TO ONE OF THE
JURISDICTIONS AND VENUES ABOVE-DESCRIBED, OR IF SUCH TRANSFER CANNOT BE
ACCOMPLISHED UNDER APPLICABLE LAW, TO HAVE SUCH CASE DISMISSED
WITHOUT PREJUDICE, AND SUCH OTHER PARTY SHALL BE AWARDED REASONABLE
LEGAL FEES AND COSTS INCURRED IN CONNECTION WITH THE TRANSFER OR
DISMISSAL ACTION

Section 29. Waiver of Notice and Hearing. THE GRANTOR HEREBY WAIVES ALL
RIGHTS TO A JUDICIAL HEARING OF ANY KIND PRIOR TO THE EXERCISE BY THE
SECURED PARTY OF ITS RIGHTS TO POSSESSION OF THE COLLATERAL WITHOUT
JUDICIAL PROCESS OR OF ITS RIGHTS TO REPLEVY, ATTACH, OR LEVY UPON THE
COLLATERAIL WITHOUT PRIOR NOTICE OR HEARING. THE GRANTOR
ACKNOWLEDGES THAT IT HAS BEEN ADVISED BY COUNSEL OF ITS CHOICE WITH
RESPECT TO THIS PROVISION AND THIS AGREEMENT.

Section 30. Waiver of Jury Trial. EACH OF THE GRANTOR AND THE SECURED
PARTY, BY ITS ACCEPTANCE OF THIS AGREEMENT, IRREVOCABLY WAIVES ANY AND
ALL RIGHT TO TRIAL BY JURY IN ANY LEGAL PROCEEDING ARISING OUT OF OR
RELATING TO THIS AGREEMENT OR THE TRANSACTIONS CONTEMPLATED HEREBY.

Section 31. Counterparts. This Agreement may be executed in any number of counterparts,
each of which when so executed and delivered shall be deemed an original, but all such counterparts
together shall constitute but one and the same instrument,

Section 32. General. All representations and warranties contained in this Agreement or in
any other agreement between the Grantor and the Secured Party shall survive the execution, delivery and
performance of this Agreement and the creation and payment of the Obligations. The Grantor waives
notice of the acceptance of this Agreement by the Secured Party. Captions in this Agreement are for
reference and convenience only and shall not affect the interpretation or meaning of any provision of this
Agreement.
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IN WITNESS WHEREOQF, the Grantor has cansed this Security Agreement to be duly executed and
delivered by its officer thereunto duly authorized as of the date first above written.

Address for Grantor:

IONIC WATER TECHNOLOGIES INC.,
A Nevada corporation

‘"In(

By A,

v

Title %@W ‘W:-Jté

N

JONIC WATER TECHNOLOGIES INC.

. 4232 Adams Street
Boise, 1D 83714

‘With copytor -
Walsh, Baker & Rosevear PC

9468 Double R Blvd, Suite A
Reno NV 80521

Grantor’s Identification#: C21228-2004

Addresses for the Secured Parties:

RAB SPECIAL SITUATIONS (MASTER) FUND LIMITED

¢/o RAB Capital Plc
1 Adam Sireet
London, WCZN 6LE

With copy to:

Dorsey & Whitney LLP

370 Seventeenth Street, Suite 4700
Denver, CO 80202

Atin: Kenneth G. Sam

MAJEDIE INVESTMENTS ple,
Attn: Chris Simmons

1 Minster Conrt

Mincing Lane, London EC3R 722

MARE BAMBER
c/o RAB Capital Plo
1 Adam Street
London, WC2ZN 6LE
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EXHIBIT A

FORM OF UCC FINANCING STATEMENT
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JCC FINANCING STATEMENT
FOLLOW INSTRUGTIONS (front and back) GAREFULLY

A. NAME & PHONE OF CONTACT AT FILER [optional]

RENO NV 89521

L

B. SEND ACKNOWLEDGMENT TO: (Name and Address)

I_‘TVALSH, BAKER & ROSEVEAR PC.
9468 DOUBLE R. BLVD. SUITE A

N

=

THE ABOVE SPACE IS FOR FILING OFFICE USE ONLY

1. DEBTOR'S EXACT FULLLEGALNAME - insertonty ane debtorname {1a o 1by-do not abbreviate of comibine names

ta. ORGANIZATION'S NAME

IONIC WATER TECHNOLOGIES, INC.

OR 5 INDVIOUAL S LAST NAME FIRGT NAME MIDULE NAME SUFFK
te. MAILING ADDRESS [ol1)4 STATE |POSTAL CODE COUNTRY
4232 ADAMS STREET BOISE D 83714 USA
1d. SEENSTRUCTIONS ADDLINFO RE [1s. TYPE OF ORGANIZATION £, JURISDICTION OF ORGARIZATION 5. ORGANZATIGNAL ID %, fany
ORGANIZATION
DEBTOR | CORPORATION | NEVADA | C21228-2004 DNONE

2, ADDITIONAL DEBTOR'S EXACT FULL LEGAL MAME - insest only one deblos name (2a o 2b) - do ot abbreviate of combine names

23, ORGANIZATION'S NAME
on INONE

2h. INDIVIDUAL'S LAST NAME FIRST NAME MIDDLE NAME SUFAX
2e, MAILING ADDRESS CiTy STATE  [POSTAL CODE

COLINTRY

2d. SEERSTRUCTIONS
. ORGANIZATION
DEBTOR

ADD'L INFORE | 2e, TYPE OF ORGANIZATION

26, JURISDICTION OF ORGANIZATION

2g. ORGANIZATIONAL 1D #, i any

[Jnone

3.SECURED PARTY'S NAME [orNAME of TOTAL. ASSIGNEE of ASSIGNOR SiF)-insertonly one secured party name {3a or3b)

Ja ORGANIZATION'S NAME

RAB SPECIAL SITUATIONS (MASTER) FUND LIMITED
OR 3b. INDIVIDLIAL ' SLAST NAME FIRST NAME MIDDLE NAME SUFFIX
3c. MAILING ADDRESS criy STATE  |POSTAL CODE COUNTRY
1 ADAM STREET LONDON WC2N 6LE UK
4. This ANANCING STATEMENT covers the following collateral:
See Exhibit A attached hereto and made a part hereof.
5. ALTERNATIVE DESIGNATION [if spplicabla):} |LESSEEAESSOR CONSIGNEE/CONSIGNOR BAILEE/BAILOR SELLERRBUYER AG. LIEN NON-UGGFLNG
6.1 JThis FINANCING STATEMEN] 15 f0 ba flled [for ecord) (of recoraed) in the REAL T.Check to REQUEST SEARGH REPORT(S} on Deblor{s)

EC ch Addendumm [if applicable] [ADDITIONAL FEE) Joptional} All Debtors Debtor 1 Detlor 2
8, OPTIONAL FILER REFERENCE DATA
TO BE FILED WITH THE SECRETARY OF THE STATE OF NEVADA

FILING OFFIGE COPY — UCC FINANCING STATEMENT (FORM UCC1) (REV. (05/22/02)
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UJCCFINANCING STATEMENT ADDITIONAL PARTY

FOLLOW INSTRUCTIONS (front and back) CAREFULLY

19. NAME CF FIRST DEBTOR (fa or 1) ON RELATED FINANCING STATEMENT

o, CRGANIZATION S NARE
or | JONIC WATER TECHNOLOGIES, INC.
T6h, INDIVIDUAL'S LAST NAME FIRST NAME MIDDLE NAME SUFFIY)
20.MISCELLANEQUS:

THE ABOVE SPACE IS FOR FILING OFFICE USE ONLY

21. ADDITIONAL DEBTOR'S EXACT FULL LEGAL NAME -inset ony one name {21a or 215) - do not abbreviate or combine names

212, ORGANIZATION'S NAME

21b. INDIVIDUAL'S LAST NAME

2ic. MAILING ADDRESS

FIRST NAME

MIDDLE NAME

SUFFIX

CITY

STATE  |POSTAL CODE

2id. SEEINSTRUCTIONS
ORGANIZATION
DESTOR ]

ADDLINFORE |2‘I e. TYPE OF ORGANIZATION

2 JURISDICTION OF ORGANIZETION

21g, ORGANIZATIONAL 1D #, if any

[ Jnone

22. ADDITIONAL DEBTOR'S EXACT FULL LEGAL NAME -insert only ong nams {22a or 224} do not abbrevists or combing names.

22a, ORGANIZATION'S NAME

OR 22b. INDIVIDUAL'S LAST NAME FIRST NAME MIDDLE NAME SUFFIX
22c, MAILNG ADDRESS ity STATE JPOSTAL CODE COUNTRY
22d. SEEINSTRUCTIONS ADD'LINFO RE lﬂa. TYPE OF ORGANIZATION

ORGANEZATION
DEBTOR

22, JIRISDICTION OF ORGANIZATION

22g. ORGANIZATIONAL 1D #, if any

DNONE

23, ADDITIONAL DEBTOR'S EXAGT FULL LEGAL NAME - insert only ot1e hame {23a of 235} - do hot abbieviate or combine names

23a, ORGANIZATION'S NAME

OR [53b. NOVIDUALS LAST NAME FIRST NAME WMIDDLE NAME SUFF
236, MAILING ADDRESS CITY STATE |POSTAL CCDE COUNTRY
234, SEEINSTRUGTIONS ~ |ADDLINFORE |23e. TYPE OF ORGANIZANION |23, JURIGDICTION OF ORGANEZATION

ORGANIZATION
DEBTOR |

239. ORGANIZATIONAL 10 %,  any

]

[]NONE

24. ADDITIONAL SECURED PARTY'S NAME (or Name of TOTAL ASSIGNEE) - insert anly one nama (24a or 24b)

24a. ORGANIZATION'S NAME

oRr MAJEDIE, INVESTMENTYS ple
24b. INDIVIDUJAL'S LAST NAME FIRST NAME MIDDLE NAME SUFFIX
24c. MAILING ADDRESS CITY STATE |POSTAL CODE COUNTRY
1 MINSTER COURT, MINCING LANE LONDON EC3R 727 UK
25. ADDITIONAL SECURED PARTY'S NAME (or Mame of TOFAL ASSIGNEE] - insart only ona parme {25a or 25b) .
25a. ORGANIZATION'S NAME
OR . INDIVIDUAL'S LAST NAWE FIRST NAME MIDDLE NAME SUFFIX
BAMBER MARC
Z5c. MAILING ADDRESS CITY STATE ~ |POSTAL CODE COUNTRY
NO. 1 ADAM STREET LONDON W2CN 6LE UK
FILING OFFIGE COPY — UCC FINANCING STATEMENT ADDITIONAL PARTY (FORM UCG1AP) (REV. 05/22/02) PATE N T
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Debtor: TONIC WATER TECHNOLOGIES INC., a Nevada corporation

Secured Party: RAB SPECIAL SITUATIONS (MASTER) FUND LIMITED

Additional Secured  MAJEDIE INVESTMENT, plc and MARC BAMBER
Party: '
Page No: 1

EXHIBIT A TO UCC FINANCING STATEMENT —4 PAGES
COLLATERAL DESCRIPTION
This Fancing Statement covers the following types (or items) of property:

All of the Debtor’s right, title, and interest in and to the following, whether now or
hereafter owned, existing, arising or acquired and wherever focated:

All Accounts

All Chattel Paper

All Deposit Accounts

All Documents

All Equipment

All General Intangibles (including Patents and Patent nghts)
All Instruments _
All Inventory _

All Investment Property

All Letter of Credit Rights

All Patents and Patent Rights

To the extent not otherwise included in the foregoing, all other rights to the payment of
money, including rents and other sums payable to the Debtor under leases, rental
agreements and other Chattel Paper; all books, correspondence, credit files, records,
invoices, bills of lading, and other documents relating to any of the foregoing, including,
without limitation, all tapes, cards, disks, computer software, computer runs, and other
papers and documents in the possession or control of the Debtor or any computer bureau
from time to time acting for the Debtor; all rights in, to and under all policies insuring the
life of any officer, director, stockholder or employee of the Debtor, the proceeds of which
are payable to the Debtor; all accessions and additions to, parts and appurtenances of,

substitutions for and replacements of any of the foregoing; and all proceeds (including
insurance proceeds) and products thereof.
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Debtor: IONIC WATER TECHNOLOGIES INC., a Nevada corporation

Secured Party: 'RAB SPECIAL SITUATIONS (MASTER) FUND LIMITED

Additional Secured  MAJEDIE INVESTMENT, plc and MARC BAMBER
Party: '
Page No: 2

DEFINED TERMS

As used in this Financing Statement, the following terms shall have the meanings
ndicated:

“Account” shall mean a right to payment of a monetary obligation, whether or not eared
by performance, (i) for property that has been or is to be sold, leased, licensed, assigned,
or otherwise disposed of, (ii) for services rendered or to be rendered, (iii) for a policy of
insurance issued or to be issued, (iv) for a secondary obligation incurred or to be
incurred, (v) for energy provided or to be provided, (vi) for the use or hire of a vessel
under a charter or other contract, (vii) arising out of the use of a credit or charge card or
information contained on or for use with the card, or (viii) as winnings in a lottery or
other game of chance operated, sponsored, licensed or anthorized by a State or
governmental unit of a State, or person licensed or anthorized to operate the game by a

State or governmental unit of a State. The term includes health-care insurance
receivables.

“Chatte} Paper” shall mean a record or records that evidence both a monetary obligation
and a security interest in specific goods, a security interest in specific goods and software
used in the goods, a security interest in specific goods and license of software used in the

goods, a lease of specific goods, or a lease of specific goods and license of software used
~ 1n the goods.

“Deposit Account” shall mean any demand, time, savings and passbook, or similar
accounts maintained with any bank.

“Document” shall mean a document of title or a warehouse receipt.
“Equipment” shall mean all machinery, equipment, motor vehicles, furniture, furnishings
and fixtures, mchuding all accessions, accessories and attachments thereto, and any

guaranties, warranties, indemnities and other agreements of manufacturers, vendors and
others with respect to such Equipment.

“General Intangibles” shall mean any personal property (other than goods, Accounts,
Chattel Paper, Deposit Accounts, Documents, Instruments, Investment Property, Letter of
Credit Rights and money) including things in action, contract rights, payment intangibles,
software, corporate and other business records, inventions, designs, patents, patent
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Debtor: IONIC WATER TECHNOLOGIES INC., a Nevada corporation

Secured Party: RAB SPECIAL SITUATIONS (MASTER) FUND LIMITED

Additional Secured  MAJEDIE INVESTMENT, ple and MARC BAMBER
Party:

Page No: 3

applications, service marks, trademarks, trade names, trade secrets, internet domain
names, engineering drawings, good will, registrations, copyrights, licenses, franchises,
customer lists, tax refund claims, royalties, licensing and product rights, rights to the

retrieval from third parties of electronically processed and recorded data and all rights to
- payment resultmg from an order of any court. -

“Instrument” shall mean a negotiable instrument or any other wiriting which evidences a
right to the payment of a monetary obligation and is not itself a security agreement or

lease and is of a type which is transferred in the ordinary course of business by delivery
with any necessary endorsement or assignment.

“Inventory” shall mean goods, other than farm products, which are leased by a person as
lessor, are held by a person for sale or lease or to be furnished under a contract of service,
are furnished by a person under a contract of service, or consist of raw materials, work in
process, or materials used or consumed in a business or incorporated or consumed in the
production of any of the foregoing and supplies, in cach case wherever the same shall be
located, whether in transit, on consignent, in retail outlets, warehouses, terminals or
otherwise, and all property the sale, lease or other disposition of which has given rise to

an Account and which has been returned to the Debtor or repossessed by the Debtor or
stopped in transit.

“Investment Property” shall mean a security, whether certificated or uncertificated, a

security entitlement, a securities account and all financial assets therein, a commodity
contract, or a comimodity account.

“Letter of Credit Right” shall mean a right to payment or performance under a letter of

credit, whether or not the beneficiary has demanded or is at the time entitled to demand
payment or performance.

"Patent" means all of the following in which Grantor now holds or hereafter acquires
which are related to or derive from the United States Patent No. 7,01 1,745, mchuding : (a)
all letters patent of the United States or any other country, all registrations and recordings
thereof and all applications for letters patent of the United States or any other country,
including, without limitation, registrations, recordings and applications in the United -
States Patent and Trademark Office or in any similar office or agency of the United
States, any State thereof or any other country; (b) all reissues, divisions, continuations,
renewals, continuations in part or extensions thereof; (c) all petty patents, divisionals and
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Debtor: IONIC WATER TECHENOLOGIES INC., a Nevada corporation

Secured Party: RAB SPECIAL SITUATIONS (MASTER) FUND LIMITED

Additional Secured  MAJEDIE INVESTMENT, pic and MARC BAMBER
Party: :
Page No: 4

patents of addition; (d) all patents to issue in any such applications; (¢) income, royalties,
damages, claims and payments now and hereafter due and/or payable with respect to
patents, including, without limitation, damages, claims and recoveries for past, present or

future infringement; and (f) rights to sue for past, present and future infringements of any
patent. : : .

"Patent Rights" means any and all written agreements, in which Grantor now holds or

hereafter acquires any interest, granting any right with respect to the Patent (whether
Grantor is the licensee or the licensor thereunder).
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10.

11.

12.

13.

14.

15.

IONIC WATER TECHNOLOGIES, INC.

PATENT TRANSFER AND ROYALTIES AGREEMENT
(With Security Instrument)
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1. DEFINITIONS.

1.1 “Agreement” means this Patent Transfer and Royalties Agreement and all
exhibits and appendix properly attached hereto.

1.2. “Date of Patent” means July 11, 2003 (the original filing date of the Patent).
1.3. “Effective Date” means September 14, 2006.
1.4. “Gross Sale Price” has the meaning defined at Section 9.2.

1.5. “ITWT” means IONIC WATER TECHNOLOGIES, INC., a Nevada corporation
in good standing and all of its officers, agents, employees, subsidiaries, affiliates for which it has
authority to act and successors in interest.

1.6. “Moulton” means Patrick L. Moulton, an individual, and all of his employees,
agents, affiliates for whom he has authority to act, heirs, assignees, estate and successors in
interest.

1.7. “Patent” means the United States Patent No. 7,011,745 identified at Exhibit A.

1.8. “Patent Rights™ means any and all rights enjoyed by or exercisable by
Moulton due to Moulton’s ownership interest in the Patent, whether set forth at Exhibit A, in
any patent application related to the Patent, or otherwise as provided by applicable law.

1.9 “RCTS” means the Rotating Perforated Cylinder Treatment System and all
attributes and components of RCTS described or defined in the United States Patent No.
7,011,745 attached hereto at Exhibit A.

1.10.  “RCTS Unit” means each unit substantially representing the RCTS
configurations identified Figure 1, 2 and/or 3 included in the Patent attached hereto at Exhibit A.

1.11. “RCTS Derivative Unit” means each unit produced by TWT pursuant to a
design, invention or engineering concept for which IWT claims ownership of Patent Rights or
otherwise which is a design, invention or engineering concept derived from properties identified
in the RCTS, Patent Rights or Patent.

2. ASSIGNMENTS AND LICENSES.

2.1 Moulton hereby sells and assigns to IWT all of Moulton's right, title and interest
in Patent Rights as of the Effective Date.
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2.2.  Moulton hereby assigns and delegates to IWT any and all rights set forth in
license agreements and sublicense agreements that now exist or which may hereafter be invoked
by third parties as to the RCTS, Patent or Patent Rights, provided that all such agreements, if
any, shall be set forth in an appendix attached to this Agreement. IWT shall agree to and
accepted such license and sublicense agreements in its sole discretion and judgment, within ten
(10) days after execution of both parties of this Agreement. Any licensing agreements or
obligations not disclosed and approved in a timely manner shall be deemed not accepted by TWT
unless IWT waives the provisions of this section and accepts such agreements. Moulton shall be
solely responsible for assuring that any third parties holding licensing agreements accept
assignment of the accepted agreements by [WT. Moulton shall indemnify and hold harmless
IWT in perpetuity for any and all actions and losses that may be incurred, to the same extent
Moulton indemnifies and holds harmless IWT as to the Patent Rights, set forth below.

2.3 Moulton hereby grants to IWT an exclusive, perpetual, worldwide, assignable
license (with the right to grant sublicenses) to all technologies and subject matter in which
Moulton hereafter may have an interest that is found to be outside the scope of the Patent Rights
but which is otherwise a derivative of, component of or related technology to the technology
represented in the Patent Rights, RCTS, RCTS Units or RCTS Derivative Units. Moulton will be
paid royalties as to monies received by IWT due to such licensed technologies described in this
Section 2.3 pursuant to the royalties schedule set forth at Section 9.3.

2.4 IWT and Moulton agree and acknowledge that as to any use by IWT of the Patent
Rights prior to the Effective Date, Moulton previously granted or now grants to IWT a
worldwide, non-exclusive, non-assignable license to the Patent Rights beginning on the Date of
Patent and ending on the Effective Date. Provided IWT pays Moulton the cash compensation
obligated at Section 9.1, the parties agree that IWT has and will have no outstanding obligations
to pay compensation to Moulton for license of Patent Rights arising prior to the Effective Date,
“IWT” includes, for this Section 2.4 only, INT’s predecessors, affiliates and lonic Water
Technologies, Inc., a Nevada corporation.

2.5  Each party hereby agrees to execute such documents and to take such other
actions as shall be necessary or appropriate to effectuate the assignments and licenses set forth in
this Section 2.

3. REPRESENTATIONS BY MOULTON.

Moulton makes the following representations and warranties to IWT, each of
which will survive the Effective Date and the Term, in perpetuity:

3.1  To the best of Moulton's knowledge, the Patent Rights include all of the patents
and patent applications owned or controlled by Moulton on or prior to the Effective Date that
cover RCTS technology and RCT Units, their manufacture or use. There are no other US or
unpublished foreign filings owned or controlled by Moulton filed prior to the Effective Date
- which claim RCTS other than as set forth in Exhibit A, nor does Moulton have any present
intention to make such filings. If Moulton becomes aware of any patents or patent applications
that: (i) are owned or controlled by Moulton; (ii) claim inventions made prior to the Effective
Date: (iii) cover RCTS technology or units; or (iv) are not included in Exhibit A, Moulton will
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promptly notify IWT in writing and execute appropriate documents to transfer such patents and
patent applications to IWT.

3.2 There are no derivatives of RCTS or the Patent presently existing to Moulton’s
knowledge that are not transferred to IWT pursuant to this Agreement. Moulton does not owe
any royalties to any third party under any agreement nor does Moulton have or know of any
potential or pending claims relating to the RCTS technology, Patent or Patent Rights.

33 Any fees required to be paid to maintain the Patent to date have been paid in
full by Moulton or by third parties acting on his behalf.

4. TECHNOLOGICAL TRANSFER.

4.1 Moulton and IWT will cooperate in the filing and execution of any and all
documents necessary to effectuate the assignment to IWT of the Patent Rights, including the
filing of assignments or other transfer of title covenants with the U.S. Patent and Trademark
Oftice and foreign patent offices as applicable to the Patent Rights. Within ten (10) days from
the last date both parties have executed this Agreement, Moulton will notify any attorneys
handling the prosecution of the Patent Rights, to provide IWT’s counsel with an immediate status
update on the Patent Rights and to coordinate with IWT’s counsel in order to prepare the
documents necessary to transfer the Patent Rights to IWT. Within thirty (30) days from the last
date both parties have executed this Agreement, Moulton and his counsel will use reasonable
best efforts to transfer all files and supporting documents relating to the Patent Rights to IWT,
including but not limited to, all initial invention disclosure documents, all documents sent to the
U.S. Patent and Trademark Office regarding inventions and claims, all draft patent applications,
all filing or prosecution documents submitted to the patent offices, and all file wrappers.
Conception notebooks and all other documents in the possession or under the control of Moulton
or its counsel relating to conception and/or reduction to practice, such as scientist notebooks shall
be obtained in accord with Moulton's ordinary document retention and made available to TWT
upon IWT' reasonable request.

4.2 Mouiton will make himself and any appropriate scientific staff with whom he
may work who is not otherwise affiliated with IWT available to TWT for ongoing consultation on
the subject matter of the Patent and RCTS. Moulton’s consultation time will be compensated by
receipt of the compensation set forth at Section 9 herein. Compensation for other scientific staff
will be by separate agreement between IWT and such staff,

4.3. IWT will pay all costs incurred to effectuate the technological transfer as
provided above, including Moulton’s reasonable attorney’s fees. Provided this Agreement is still
then effective, IWT will pay all future maintenance fees required for United States and
international patents (including maintenance fees now known to be due to the U.S. Patent &
Trademark Office on September 14, 2009, September 14, 2013 and September 14, 2017).

5. TERM AND TERMINATION.
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5.1. The term of this Agreement shall expire on the latest date occurring of: (a) the
expiration of the life of the Patent; (b) the expiration of the life of any international patents for
RCTS applied for while this Agreement is effective; or (c) the expiration of the life of any
extensions of any of the foregoing described patents (herein the “Term).

5.2. This Agreement may be terminated earlier than the expiration date only by
mutual agreement of IWT’s Board of Directors (voting as provided pursuant to IWT’s governing
rules) and Moulton, or as otherwise provided below at Section 12 (Default).

6. PATENT MAINTENANCE AND PROSECUTION
RESPONSIBILITIES.

6.1  On and after the Effective Date, IWT will take responsibility for any action or
proceeding involving Patent Rights. If IWT elects not to take such responsibility involving
Patent Right(s) in a particular country then IWT will timely notify Moulton thirty (30) days
before the time future action is due, and thereafter Moulton shall undertake such responsibility.
If Moulton elects to do so, IWT will grant any necessary authority to Moulton and if Moulton
takes responsibility, he shall do so at his expense.

6.2 NOTICE OF INFRINGEMENT. IWT shall promptly notify Moulton in writing
of any infringement of any assigned Patent Right(s) of which it becomes aware.

6.3 ENFORCEMENT OF PATENTS. Except as otherwise set forth in this Section
6, IWT may, but shall not be required to, prosecute any alleged infringement or threatened
infringement of any assigned Patent Right(s) of which it is aware or which is brought to its
attention. IWT shall act in its own name and at its own expense. If IWT has failed to prosecute
under the first sentence of this paragraph with respect to alleged or threatened infringement
relating to any Patent Right(s) (i) two months after it has been notified in writing of such alleged
infringement, or (ii) one month before the time limit, if any, set forth in the appropriate laws and
regulations for the filing of such actions, whichever comes first, Moulton may, but shall not be
required to, prosecute any such alleged infringement or threatened infringement of a Patent
within the Patent Rights. In any such event, Moulton shall be free to act in its own name and at
its own expense. IWT shall cooperate fully with Moulton in any action by Moulton under this
paragraph, including if required in order to bring such an action, the furnishing of a power of
attorney.

7. INDEMNITY AND WARRANTY.

7.1 INDEMNITY BY IWT. IWT will indemnify, save, defend and hold Moulton and
his agents, directors and employees harmless from and against any and all suits, claims, actions,
demands, liabilities, expenses and/or loss, including reasonable legal expense and attorneys fees
(collectively “Claims”) resulting from activities under this agreement by IWT. If IWT fails to
act in accordance with the obligations in this Section 7.1, Moulton’s sole remedy shall be to
defend against the Claims as he best deems appropriate and he shall then be entitled to judgment
for reimbursement of all losses due to the Claims against IWT that were reasonably incurred by
Moulton due to TWT’s failure to indemnify Moulton as required by this Section 7.1.
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7.2 INDEMNITY BY MOULTON. Moulton will indemnify, save, defend and hold
IWT and its agents, directors, employees, shareholders, lienholders and lenders harmless from
and against any and all suits, claims, actions, demands, liabilitics, expenses and/or loss, including
reasonable legal expense and attorney fees, resulting from (i) Moulton's, Moulton's sublicensee's
or Moulton's assignee's activities relating to previously issued licenses regarding RCTS or the
Patent; (ii) Moulton's contractual obligations to third parties; or (iii) Moulton's exercise of the
Patent Rights prior to the Effective Date. This indemnification excludes activities occurring due
to IWT’s own actions as a sublicense or licensee of Moulton as to the RCTS or Patent.

7.3 WARRANTY. Moulton warrants that he has sufficient right and title to enter
into and to perform its obligations under this Agreement. EXCEPT AS EXPRESSLY SET
FORTH IN THIS AGREEMENT, THE PARTIES DISCLAIM ALL WARRANTIES OF ANY
NATURE, EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION WARRANTIES
OF VALIDITY, MERCHANTABILITY, NONINFRINGEMENT, AND FITNESS FOR A
PARTICULAR PURPOSE.

8. CONFIDENTIALITY.

Confidential Information under the terms of this Agreement is all information relating
to the Patent and Patent Rights sold, assigned or licensed to IWT under Section 2 of this
Agreement and the technology transfer to IWT by Moulton under Section 4 of this Agreement.
Moulton agrees to treat the Confidential Information as confidential and to protect and maintain
the confidentiality thereof. Moulton will use at least the same standard of care as it uses to
protect its own Confidential Information to ensure that its employees, agents, and consultants do
not disclose or make any unauthorized use of such Confidential Information. Moulton will
promptly notify IWT upon discovery of any unauthorized use or disclosure of the Confidential
Information. Confidential Information will not include any information which is generally
available to the public, is otherwise part of the public domain other than through any act or
omission of Moulton in breach of this Agreement, or which is required to be disclosed by law or
contract entered into prior to this Agreement (provided that IWT shall have notice thereof in
advance so that it can act to protect its interests should it decide to do so). Upon notice by IWT
hereafter, Moulton and each of his affiliates and agents shall execute separate nondisclosure and
confidentiality agreements that reasonably reflect the intentions herein, which will be effective at
least as early as the Date of Patent (or earlier if agreed to by TWT and Moulton).

9. CONSIDERATION AND ROYALTIES.

IWT has paid or shall pay the following compensation in exchange for the technology
transfer and other considerations by Moulton provided herein:

9.1.  CASH.IWT will pay to Moulton the sum of Fifty Thousand Dollars (US$50,000)
cash payment, to be paid upon receipt of funding by IWT as further described below at Section
10.2 (the “Funding”). IWT may elect to make this payment in four (4) equal quarterly payments
of US$12,500.00, provided the first payment is made within ten (10) days after IWT receives the
first $1,000,000 of the Funding; if IWT so elects quarterly payments, interest shall accrue on the
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declining balance at a rate of six percent (6%) APR beginning on the eleventh (11") day after
receipt of at least $1,000,000 of the Funding and there shall be no penalty for early payoff.

9,2,  ROYALTIES. IWT will pay Moulton royalties for each sale, lease or rental of a
RCTS Unit or RCTS Derivative Unit sold during the term of this Agreement. Royalties will be
calculated in USD, based on the gross sale price for each such bona fide sale, lease or rental of a
RCTS Unit or RCTS Derivative Unit pursuant to the schedule set forth at Section 9.3. “Gross
sale price” is defined as the contract price applicable to the sale, lease or rental of the applicable
unit and does not include revenue realized for warranties, services or otherwise. Royalty
payments shall be due and owing thirty (30} days after IWT receives payment from the customer.

9.3. ROYALTIES SCHEDULE. Royalties to Moulton shall be paid pursuant to the
following schedule:

9.3.1. Five percent (5%) per unit gross sale price until aggregate royalties paid to
Moulton equal US$350,000; then

9.3.2. Three percent (3%) per unit gross sale price until aggregate royalties paid
to Moulton equal US$700,000; then

9.3.3. Two and one-half percent (2.5%) per unit gross sale price until aggregate
royalties paid to Moulton equal US$1,000,000; then

9.3.4. Two percent (2% per unit gross sale price for remaining Term as defined
in Section 5 hereof.

10. SECURITY AGREEMENT.

10.1. IWT shall hereafter issue to Moulton a Patent Security Agreement in the form
attached hereto at Exhibit B, The terms of that Patent Security Agreement are incorporated
herein as if fully set forth in the text of this Agreement. In the event of Default as defined in
Section 12 hereof, Moulton may exercise such remedies as available therein in accordance with
applicable law.

10.2 SUBORDINATION TO LENDERS. As an express limitation as to the application
of the Patent Security Agreement, Moulton acknowledges and agrees that this Agreement is
being entered into contemporaneously with and as an enticement to enable IWT to secure
funding in the form of convertible debt in an amount not to exceed US$2,810,000, pursuant to
the terms and conditions now or to be set forth in the documents entitled (a) “Loan Note
Investment Agreement (lonic Water Technologies, Inc. and RAB Special Situations (Master)
Fund Limited), Majedie Investments plc, Marc Bamber and Executive Officers of Company)”,
(b) “Security Agreement” and (c) “Loan Note Instrument” (collectively herein the “Loan
Documents”). Moulton has been informed of the substantive terms and conditions contained in
the Loan Documents and approves of the same. Moulton agrees that any security interest in the
Patent Rights and Patent afforded by way of the Patent Security Agreement shall be subordinate
and junior to the security interests set forth in the Loan Documents. This subordination is
effective until discharge of the security interests identified in the Loan Documents as to the
Patent Rights or Patent.
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11. NOTICES.

Notices under this Agreement shall be sufficient only if personally delivered, delivered
by a major commercial rapid delivery courier service, facsimile or mailed by certified or
registered mail, return receipt requested, to a party at its addresses set forth as follows, to be
effective upon receipt as verified by courier-collected signature or facsimile transmission record:

Ifto IWT: IONIC WATER TECHNOLOQOGIES, INC.
c/o 4232 Adams Street, Boise, Idaho 83714
Attn: Board of Directors
Phone: 208-377-2688 / Facsimile: 208-376-1831

With Copy To:  Ann Rosevear, Esq.
Walsh, Baker & Rosevear, PC.
9468 Double R Blvd., Suite A
Reno NV 89521
Phone: 775-853-0883 / Facsimile: 775-853-0860

If to Moulton: Patrick Moulton
8812 West Shellie Lane
Boise, ID 83704

With Copy To:  Sierra Patent Group
1657 Highway 395
Minden, NV 89423
Phone: 775-586-9500 / Facsimile: 775-586-9550

12. DEFAULT.
12.1. Events of Default Triggering Security Interest Rights. The following, and only the

following, shall constitute an Event of Default under this Agreement for purposes of enforcement
of rights under the Patent Security Agreement: (a) IWT fails to pay cash or royalty payments
identified in Section 9 and fails to cure nonpayments within thirty (30) days of notice by
Moulton; or (b) IWT fails to perform an obligation owing hereunder to maintain the Patent
Rights in a manner that materially and immediately jeopardizes Moulton’s security interest in the
Patent Rights. Should IWT cause an Event of Default, Moulton may take such action as is
permitted pursuant to the laws of the State of Nevada, United States and the Patent Security
Agreement. :

12.2. Other Breaches. As to any other breach of any term of this Agreement by either
party, excluding those specific Events of Default defined at Section 12.1 or other remedies as
may be specifically limited in this Agreement, the parties shall have all rights afforded to them
under the laws of the State of Nevada, United States for breach of contract or other theories of
contract or tort law.
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13. COMPANY RECORDS AND REPORTS.

13. 1 IWT will make the following ready and available for inspection by Moulton
during regular business hours upon forty-eight (48) hours written notice:

13.1.1 Complete books and records of account, including monthly profit
and loss statements, in which will be entered fully and accurately all transactions and other
matters relating to IWT; :

13.1.2 A current list of the full name and last known business address of
cach client of IWT purchasing an RCTS unit or derivative therefrom;

13.1.3 A copy of all invoices and sales receipts representing sale of an

RCTS unit or derivative therefrom for which Moulton may be entitled to receive royalty
payment(s); and

13.1.4 A copy of all reports submitted to Moulton by IWT during the term
of this Agreement.

13.2 All such books and records identified in Section 13.1 will be maintained at the
main United States business office of IWT. IWT shall inform Moulton whether the records will
be available at the main business office or IWT’s United States counsel’s or accountant’s office,
as it elects.

13.3 Other business records not includable in Section 13.1 shall be provided in a
commercially reasonable time, not to exceed fifteen (15) business days unless unavoidable due to
no fault of IWTs, after receipt of written request from Moulton that reasonably details the
identification of the requested records.

14. REPORTING AND AUDIT RIGHTS.

14.1. Royalty payments shall be delivered with a comprehensive summary of the number,
type and sales price of unit sales relating to the payment delivered. During the term of this
Agreement and for two (2) years thereafter, IWT will maintain complete records regarding
payment of royalties and the sales associated therewith.

14.2 Upon ten (10) days prior written notice, Moulton or his authorized agent shall have
the right to make an examination and audit during normal business hours and not more
frequently than once each calendar year (or once after termination or expiration of the
Agreement) all records kept by IWT, and/or its clients and distributors bearing upon the amounts
of royalties payable to Moulton under this Agreement. Prompt adjustment shall be made by the
proper party to compensate for any errors or omissions disclosed by such examination or audit.
Neither such right to examine and audit nor the right to receive such adjustments shall be
affected by any statement to the contrary appearing on checks or otherwise, unless such
statement appears in a letter signed by the party having such right and delivered to the other
party. Any such audit conducted by Moutton will be paid for by Moulton; provided, however,
that in the event any such audit reveals that IWT has underpaid Moulton by an amount greater
than five percent (5%) of the amounts due Moulton in the period being audited, then, in addition
to such other remedies as Moulton may have, IWT shall reimburse to Moulton the reasonable
costs of such audit. In the event that the non-auditing party does not agree with the etrors or
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omissions presented, that party shall have the right to conduct its own audit at its own expense
and the other party agrees to consider the findings of such audit in good faith.

15. MISCELLANEOUS PROVISIONS.

15.1 Agreement to Perform Necessary Acts. Each party hereto agrees to perform any
further acts and execute and deliver any documents that may be reasonably necessary to carry out
the provisions of this Agreement.

15.2 Amendments. The provisions of this Agreement may not be waived, altered,
amended, or repealed, in whole or in part, except by written consent of both parties.

15.3 Successors and Assigns. This Agreement will be binding on, and will inure to
the benefit of the Parties and their respective heirs, legal representatives, successors, and assigns.

15.4 Validity of Agreement. It is intended that each Section of this Agreement will
be viewed as separate and divisible, and in the event that any Section will be held to be invalid,
the remaining Sections will continue to be in full force and effect.

15.5 Governing Law. THIS AGREEMENT, AND ALL QUESTIONS RELATING
TO ITS VALIDITY, INTERPRETATION, PERFORMANCE AND ENFORCEMENT
(INCLUDING, WITHOUT LIMITATION, PROVISIONS CONCERNING LIMITATIONS OF
ACTION), WILL BE GOVERNED BY AND CONSTRUED IN ACCORDANCE WITH THE
LAWS OF THE STATE OF NEVADA APPLICABLE TO AGREEMENTS MADE BY
RESIDENTS OF AND TO BE PERFORMED ENTIRELY WITHIN SUCH STATE.

15.6 Exclusive Jurisdiction. It is agreed that the Second Judicial District Court of
the State of Nevada, in and for the County of Washoe, will be the sole and exclusive forum for
the resolution of any disputes arising among any of the Parties. The Company and each of the
Parties expressly and unconditionally confer jurisdiction for the resolution of any and all disputes
upon such Court. In the event that any litigation commenced in such Court is properly
removable to a Federal Court under the laws of the United States of America, such removal will
take place if the legal basis for removal exists; provided, however, that the parties to this
Agreement agree that the exclusive venue of the Federal forum for the resolution of any disputes
will be the United States District Court for the District of Nevada, Northern Nevada Division,
located in Reno, Nevada.

15.7 Counterparts. This Agreement may be executed in one or more counterparts,
each of which will be deemed an original, but all of which together will constitute one and the
same instrument. :

15.8 Gender and Number. As used in this Agreement, the masculine, feminine, and
neuter gender, and the singular or plural number will be considered to include the others
whenever the context so indicates,
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159 Attorney's Fees. If any party brings an action or proceeding (including any
cross-complaint, counterclaims, or third-party claim) against any other party by reason of a
default by the other party or otherwise arising out of this Agreement, the non-prevailing party
will pay to the prevailing party in such action or proceeding all of the prevailing party's costs and
expenses of suit (including the costs and expenses of enforcing any judgment or settlement),
including reasonable attorneys' fees, which will be payable whether or not such action is
prosecuted to judgment. "Prevailing party" within the meaning of this Section 16.10 includes a
party who dismisses an action for recovery hereunder in exchange for payment of the sums

altegedly due, performance of covenants allegedly breached, or consideration substantially equal
to the relief sought in the action.

1510 Complete Apreement. This Agreement and the exhibits and appendix properly
attached to and incorporated herein constitute the complete and exclusive statement among the
Parties with respect to the subject matter contained therein. This Agreement and the Articles of
" Organization supersede all prior agreements by and among the Parties. '

IN WITNESS WHEREOF, this Patent Transfer and Royalties Agreement is effective September
14, 2006, and executed by the parties on the dates set forth below.

TONIC WATER TECHNOLOGIES, INC. PATRICK L. MOULTON:
Date: September , 2006. Date: September /> , 2006.
BY: ' |
T
Representing the Board of Directors Tndividually and Oh Behalf of
Of IONIC WATER TECHNOLOGIES, INC. Parties defined as “Moulton”

A Nevada Corporation
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15.9 Attorney's Fees. If any party brings an action or proceeding (including any
cross-complaint, counterclaims, or third-party claim) against any other party by reason of a
default by the other party or otherwise arising out of this Agreement, the non-prevailing party
will pay to the prevailing party in such action or proceeding all of the prevailing party's costs and
expenscs of suit (including the costs and expenses of enforcing any judgment or settlement),
including reasonable attorneys' fees, which will be payable whether or not such action is
prosecuted to judgment. "Prevailing party" within the meaning of this Section 16.10 includes a
party who dismisses an action for recovery hereunder in exchange for payment of the sums .

allegedly due, performance of covenants allegedly breached, or consideration substantially equal
to the relief sought in the action.

1510  Complete Agreement. This Agreement and the exhibits and appendix properly
attached to and incorporated herein constitute the complete and exclusive statement among the
Parties with respect to the subject matter contained therein. This Agreement and the Articles of
Organization supersede all prior agreements by and among the Parties.

IN WITNESS WHEREOF, this Patent Transfer and Royalties Agreement is effective September
14, 2006, and executed by the parties on the dates set forth below.

IONIC WATER TECHNOLOGIES, INC, "PATRICK L. MOULTON:
Date: September [ 5 , 2006. Date: September , 2006.
BY:

Representing#ke Board of Dircctors Individually and On Bohalf of
Of IONIC WATER TECHNOLOGIES, INC. Parties defined as “Moulton”
A Nevada Corporation
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EXHIBIT A:

U.S. Patent No. 7,011,745
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United States Patent

00

12) 10y Patent No.: US 7,011,745 B1
Moulton 5) Date of Patent: Mar. 14, 2006
(54) ROTATING PERFORATED CYLINDER 4,160,736 A T9T9 PIOSSEr vovvriererenerananene 210/150
TREATMENT SYSTEM 4,364,826 A 12/1982 Kato .. . 210/150
4,522,714 A * /1985 Thissen ... 210/150
76 - Patrd i Iton, 506 P St., 4,540,491 A * 9/1985 Zimmer ... 210/619
(76) Taventor Pfcsr;g:‘t IAZM(?}'S)?ﬁm ey 4729828 A = 3/1988 Miller ... . 210/150
' 4,749,497 A * 61988 Kanzleiter et al. .......... 210/721
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ROTATING PERFORATED CYLINDER
TREATMENT SYSTEM

PRIORITY CLAIM

This application claims priority to Provisional Palent
Application No. 60/3953,262 filed with the United Stales
Patent and Trademark Office on Jul. 11, 2002.

BACKGROUND

The present disclosure relates 1o treatment systems, spe-
cifically to a low-energy treatment system for low-flow acid
and alkaline drainage located in remote areas.

The precipitation of heavy metals from acidic or alkaline
metal-laden water requires large amounts of dissolved oxy-
gen to complete chemical reactions at certain pH plateavs.
Complete oxidation of the heavy metal precipitant is key to
producing a stable metal precipitant, thereby producing a
stable filtered or decanted water for discharge after treat-
menl. Reduced environments (dissolved oxygen deficient)
remain unstable and the final pH ead or residual metal
content of the discharge water is unpredictable.

Air compressors and paddle type agitators used in prior
art heavy metal treatment systems consume large amounts of
energy during the oxidation and agitation phases of heavy
metal precipitation. The efficiency of compressed air bub-
blers, used in acrating metal laden waters, depend on bubble
size and the distribution of these bubbles in the water during
the treatment phases. Agitation of the heavy metal laden
waters with paddle type or propeller type blades require
large amounts of energy, as they operate within tanks and
move large amounts of water, in order to assure adequate
introduction and mixing of oxygen enriched waters and pH
adjusting reagents during treatment of heavy metal laden
walters.

The prior art treatment systems rely on air compressors to
add atmosphere to the heavy metal laden waters in order to
raise the dissolved oxygen content of the waler during
treatment phases. Efficiency of the compressed air and the
absorption of oxygen by the heavy metal laden water during
freatment, depends on bubble size and the distribution of
these bubbles within the prior art deep tanks. Excess
amounts of compressed atmosphere must be added to insure
that adequate oxygen is absorbed by the heavy metal laden
water during the ireatment and formation of the precipitants.
This requires large amounts of cnergy to be expended in
order to insure adequate oxidation takes place. Additionally,
the remote nature of many impacted sites that require
treatment systems often lack commercial electrical power.

Paddle type agitators used in prior art treatment systems
move slowly within deep tanks and are largely unable to
liberate the coated and wn-reacted alkalinity providing
reagent, thereby requiring the additional addition of reagent,
to compensate for the un-reacted reagent previously added.
The efficiency of the ionic exchange is also compromised as
the large sized particle is not as efficient as a small particle
during the formation of the precipitant. Prior art paddle type
agitators also require and consume large amounts of energy
as they have to move large amounts of water within deep
tanks.

What is needed in the art is a treatment system designed
to improve the efficiency of the oxidation and agitation
phases of heavy metal precipitation during treatment, while
utilizing a low-energy consumption power source.
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2
SUMMARY

The disclosed device is directed toward a treatment sys-
tem. The treatment system comprises a first container com-
prising a first end and a second end opposite the first end, a
fist container wall disposed between the first end and the
second end. The first end, the container wall and the second
end define a first interior and a first exterior. The first end,
the container wall and the second end define a first container
opening. A second container is fluidly coupled to the first
container. The second container comprises a first end and a
second end opposite the first end, a sccond container wall
disposed between the first end and the second end. The first
end, the container wall and the second end define a second
interior and a second exterior. The first end, the container
wall and the second end define a second container opening.
A first aerator is partially disposed in the first interior
through the first container opening. The first aerator com-
prises a body having a first end and a second end opposite
the first end. The body comprises an aerator wall disposed
between the first end and the second end. The acrator wall
includes a plurality of perforations through the aerator wall.
The first end, the second end and the aerator wall define a
first aerator interior and a first aerator exterior. The first
aerator configured to partially rotatably dispose in a liquid
confained in the interior of the first container. The first
aerator is configured to acrate the liquid both at the first
aerator interior and the first aerator exterior. A second aerator
is partially disposed in the second interior through the
second container opening, The second aerator comprises a
body having a first end and a second end opposite the first
end. The body comprises an aerator wall disposed between
the first end and the second end. The aerator wall includes
a plurality of perforations through the aerator wall. The first
end, the second end and the aerator wall define a second
aerator interior and a second aerator exterior. The second
aerator is configured to partially rotatably dispose in a liquid
contained in the interior of the second container. The second
aerator is configured to aerate the liguid both at the second
aerator interior and the second aerator extetior, A rotary
motive force element is operatively coupled to the first
aerator and the second acrator. The rotary motive force
element is configured to rotate the first aerator and the
second aerator.

Ancther embodiment of the disclosed device is directed
toward a rolary water treatment system comprises at least
one open channel cell configured to contain a liquid. A
cylinder partially disposed in the open channel ceil. The
cylinder having a first end and a second end opposite the first
end, and a cylinder wall coupled between the first end and
the second end. The cylinder wall including a plurality of
perforaticns formed in the cylinder wall. A motive force
clement is coupled to the cylinder configured to impart
rotary motion to the cylinder. At least one influent supply is
coupled to at least onme open cell. At least one effluent
discharge is coupled fo the at least one open cell. A pump is
flnidly coupled to the at least one influent supply.

A method of treating a liquid is disclosed. The method of
treating a liquid comprises flowing the liquid through an
influent supply into at least one open channel cell. The
method includes rotating a cylinder through the lLiquid. The
cylinder is partially disposed in at least one open channel
cell. The cylinder comprises a first end and a second end
opposite the first end and a perforated cylinder wall coupled
belween the first end and the second end. The first end, the
perforated cylinder wall and the second end define an
inferior and an exteror of the cylinder. The method includes

PATENT

REEL: 018442 FRAME: 0174



US 7,011,745 B1

3

lifting the liquid from at least one open channel cell onto the
perforated cylinder wall at an interior surface and an exterior
surface of the perforated cylinder wall. The method includes
exposing the liquid to air from the exterior of the cylinder
and the interior of the cylinder. The method includes Bowing
a treated liquid out of at least one open channel cell through
an effluent discharge.

BRIEF DESCRIFTION OF THE DRAWINGS

Referring now to the figures, wherein like elemenis are
numbered the same.

FIG. 1 is a perspective view of an exemplary treatment
system.

FIG. 2 is a plan view of an exemplary treatment system.

FIG. 3 is a partial perspective view of an exemplary
treatment system.

DETAILED DESCRIPTION

Persons of ordinary skill in the art will realize that the
following description of the present disclosure is iHlusirative
only and not in any way limiting. Other embodiments of the
invention will readily suggest themselves to such skilled
peisons having the benefit of this disclosure.

The present disclosure describes a water treatment system
for treating contaminated water, such as a heavy metal-laden
water supply. In order to efficiently add dissolved oxygen
from the atmosphere into a reduced environment of heavy
metal laden waters (oxygen deficient) the surface of the
water must be exposed to the atmosphere. An exemplary
treatment system disclosed herein includes perforated rotat-
ing cylinders in order to exploit the surface tension proper-
ties of water, by lifting a thin film of the water from the cells
and carrying the water on both the inside and outside
surfaces of the rotating perforated cylinders. The perfora-
tions of the cylinders are “bridged” by 2 thin film of water
as they rotate. This thin film of water absorbs oxygen from
the atmosphere and effectively and efficiently raises the
dissolved oxygen content of the heavy metal laden water.

One exemplary system operates with a flow rate of about
5 ppm of heavy metal laden water, with the perforated
cylinders rotating at about 60 rpm, effectively distributes the
influent over a total surface area of about 50,868 square feet.

The leading edge of the perforated cylinders, while rotat-
ing, also creates a cascading bubbling waterfall type action
or, turbulent flow as the excess water that is lifted by the
perforations is drained off of the cylinders. This cascading
action also effectively and efficiently adds dissolved oxygen
to the reduced environment (oxygen deficient) waters con-
tained within the cells. The rotating action of the cylinders
within the cells effectively and efficiently add large amounts
of dissolved oxygen from the atmosphere, to the contained
water in the cell, while thoroughly mixing the reduced and
oxygen rich waters together, thereby raising the dissolved
oxygen content of the contained waters.

Referring to FIGS. 1, 2 and 3 a perspective view, a lop
view and a partial perspective view of an exemplary treat-
ment system are illustrated. The treatment system 10 is
shown in part withou! some of the subcomponents. The
treatment system 10 includes at least one container (a first
container or in an exemplary embodiment, an open channel
cell) 12 preferably in a semi-cylinder shape. The container
12 includes a first end 14 and a second end 16 opposite the
first end 14. A container wall 18 is disposed between the first
end 14 and the second end 16 to define an interior 20 and an
exterior 22. In an exemplary embodiment, the container 12
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Is an open-topped semi-circular cell having about a ten foot
length and about an eighteen inch diameter. The total depth
of the container 12 can be about nine inches and have a
capacity of about sixty-six gallons. When the exemplary
trealment system 10 is in operation, the depth of a liquid
contained in the container 12 can be about five inches
equaling a volume of about thirty-five gallons. The container
12 can be made of PVC or non-reactive cormrosive resistant
material, The container 12 is configured to contain liquid.
The liquid is to be treated in the treatment system 10 and can
comprise one of an acidic metal-laden water and an alkaline
metal-laden water.

In an exemplary embodiment, the treatment system 10
includes another or second container 24 fluidly coupled
{plumbed) to the first container 12, The second contajner 24
includes the same physical features as the first container 12.
The first container 12 and second container are plumbed
together to allow liguid to flow from an influent supply 26
throngh the first container to the second container 24 and to
an cfiluent discharge 28 (See flow arrows in FIG. 2). In an
exemplary embodiment, the effluent discharge can be a
sediment bag. The liquid can flow along the length of each
cell 12, 24. o an exemplary embodiment, the containers 12,
24 are plumbed to allow for influent and effluent to flow at
various elevations or depths in the containers 12, 24.

An aerator (or first aerator) 30 is configured to be disposed
in the container 12. The aerator 30 includes a body 32 having
a first end 34 and a second end 36 opposite the first end 34.
An aerator wall 38 is disposed between the first end 34 and
the second end 36. ‘The aerator wall 38 includes an interior
surface 40 and an exterior surface 42 opposite the interior
surface 40. The aerator wall 38 includes a plurality of
perforations 44 formed in the aerator wall 38. The perfora-
tions 44 allow fluid communication between the interior
surface 40 and the exterior surface 46. In a preferred
embodiment, the perforations are ome-half inch diameter
hoeles formed in the aerator wall 38. The first end 34, aerator
wall 38 and second end 36 define an aerator interior 46 and
an aerator exierior 48. The acrator 30 is configured to be
partially disposed in the liquid contained in the interior 20 of
the container 12. The aerator 30 is only partially immersed
in the liquid in the container 32. The aerator 30 is configured
lo rotate about a longitudinal axis of the body 32 (Sec
rotational arrows at FIG. 3}, The aerator 30 rotates through
the liquid in the container 12. As the liquid penetrates the
perforations 44, the liquid wets both the interior surface 40
of the aerator 30 and the exterior surface of the aerator 30.
While the aerator 30 rotates through the liquid, the liquid is
aerated, (i.c., exposed to air).

A second aerator 50 having similar features to the first
acrator 30 is disposed in the second container 24. The second
aerator 50 is also rotatably partially disposed in the interior
20 of the second container 24. In an exemplary embodiment,
the aerator 30, 50 is a PVC cylinder 30 having a first end 34
and second end 36 coupled to a cylinder wall 38 similar to
the acrator wall 38. The cylinder 30 has a fifteen inch
diameter and a nine foot length. The cylinder 30 has about
4,200 one-half inch diameter holes 44 through the cylinder
wall 38.

As illustrated in FIG. 3, a motive force clement 52 is
operatively coupled to the first aerator 30 and in exemplary
embodiments, also coupled to the second acrator 50. The
motive force element 52 is configured to rotate the aerator(s)
30, 50. In an exemplary embodiment, the motive force
element 52 imparts rotary motion to the cylinder(s) 30, 50.
A drive belt 54 and drive pulley arrangement can be
employed to rotate the cylinder(s) 30, 50. In an cxemplary
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embodiment, the motive force element is 2 110 volt, 1.7 amp
gear reduced ac motor rotating the cylinder(s) 30, 50 at
about 60 rpm.

A lank or reservoir 56 can be coupled to the infleent
supply 26 to provide a source of liquid to the treatment
system 10. In an exemplary embodiment, the tank 56 can be
a flash reaction tank. A pump 58 can be employed to pump
the Hiquid to the influent supply 26 from the tank 56. In an
exemplary embodiment, the pump can be a 5 gpm, 15 amp,
110 watt pump.

Exemplary Treatment System Test Results

Test results from an exemplary treatment system using
acidic heavy metal laden water from a mine site in north-
castem Nevada are as follows:

Dissolved oxygen contents of samples drawn from the
mine site are consistently one (1) milligram per liter (mg) or
less. A single pass of the acidic heavy metal laden water
through the system, at a flow rate of 5 gpm, raised the
dissolved oxygen content 800 to 900 percent. Dissolved
oxygen levels rose from less than 1 mg/l to 8.5 mg/ or
higher. The acidic metal laden waters were ecirculated
through the system for as long as 3 hours, with no apparent
improvement over the single pass, which takes approxi-
mately 15 minutes.

The removal of heavy metals from acidic, reduced envi-
ronment water requires raising the pH of the impacted
waters with an alkalinity providing reagent (e.g., lime slurry
(CaOH2) or Sodium Hydroxide (NAOH) to remove (pre-
cipitate) the heavy metals from the impacted water. Either of
these reagents are commonly the used in the treatment of
heavy metal contaminated water. These tests were con-
ducted using lime slurry (CaOH2) as the alkalinity providing
reagent for the precipitation of the heavy metals from the
impacied walers.

Test results showed that when the treated water and
acrated water had a final dissolved oxygen content of less
than 6 mg/l, the treated solution had an upstable and
unpredictable final pH and resicual heavy metal content
after treatment. Tests results also showed that when the
treated and aerated waler had a final dissolved oxygen
content of 6 mg/l or higher a stable pH and residual metal
content afler treatment was achieved. Following treatment
the oxidized solution had a drop in pH of approximately 1
to 1.5 standard units (s.u.) after 12 hours. The dissolved
oxygen content also dropped 1 mg/ to 3 mg/l while the
chemical reactions were completed. Samples measured at up
to five days after treatment have shown that the final pH and
dissolved oxygen content remain stable after the prelimivary
drop.

Test results have shown that dissolved oxygen require-
ments and consumption for completing chemical reactions at
certajn pH plateaus are evident and predictable during
treatment, reflecting the heavy iron content of the waters
used during the tests. The pH plateau from 2.5 s.u. to 5.0 is
relatively easy to achieve while remaining in an oxidized
environment (dissolved oxygen content greater than 6
mg/1}. The bulk of the heavy metal contaminates in the test
walers are precipitated out of solution at a pH range between
5.0 s.u. and 8.0 s.u. in this series of tests. The pH plateau of
3.0 to 8.0 requires large amounts of dissolved oxygen in
order to remain in an oxidized environment. The treatment
system performed well in maintaining an “oxidized envi-
ronment” during precipitation and sludge generation during
treatment. The pH plateau of 8.0 to 10.0 was casily achieved
while remaining in a oxidized environment as the remaining
heavy metal concentration in the water was relatively low
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afier the initial precipitation at pH 8.0 s.u. The testing of the
prototype treatment system produced stable precipitants
(heavy metal shudge) and clear discharge waters meeting or
exceeding Federal EPA standards for secondary drinking
water quality from heavily metal laden acidic mine waters in
all of the tests performed.

The prototype treatment system was construcied and
based on a flow rate of approximately 5 gpm of influent for
testing purposes only. The final dimensions of the rotating
perforated cylinder treatment system would be susceptible to
several factors. Dissolved oxygen requirements al each site
would vary, as the concentration of heavy metal contarni-
nates in the impacted waters are different at each site.
Dissolved oxygen requirements for precipitant formation
will vary, depending upon the water chemistry and heavy
metals removed by the treatment system. Flow rates of acid
rock drainage and or alkaline rock drainage at each site are
different and would require different sized rotating cylinders
and cells and/or a seres of cells required. Testing and
optimization of the treatment system will be a determining
factor on the physical size of the treatment system.

The rotating perforated cylinders and shallow cells used
in this treatment system add large amounts of dissolved
oxygen from the aimosphere with minimal energy expendi-
ture and maximum efficiency.

Alkalinity providing reagents used in the treatment of
heavy metal laden acidic waters are also efficiently and
effectively agitated by the rotating perforated cylinders. The
ionic exchange during precipitation of the heavy metals is
also optimized by the rotating perforated cylinders action. ,
The initial introduction of alkalinity providing reageats, into
the heavy metal laden reduced environment, (flash reaction
phase) produces a large sized particle precipitant. This large
sized particle is mainly coated and un-reacted reagent. The
rotating perforated cylinders agitate and pick this particle up
and liberate the un-reacted reagent for an efficient jonic
exchange during mefal precipitation. While the ionic
exchange is enhanced by the rotating perforated cylinders
action, the oxidation process necessary for stable formation
of precipitants, during the ionic exchange, is optimized by
the particles being effectively exposed to the atmosphere in
& thin film, thereby assuring complete oxidation of the
precipitant during formation of the precipitant.

The rotating perforated cylinders and shallow cells used
in the disclosed treatment system cfficiently agitate and
liberate the alkalinity providing reagent, while enhancing
icnic exchange during the formation of the precipitant, with
minimal energy expenditure and maximum efficiency.

In an exemplary treatment system, the power require-
ments have been tested and are extremely efficient compared
to conventional treatments systems using air compressors
and paddle or propeller type agitators. In the exemplary
embodiment, the drive mechanism for the rotaling perfo-
raled cylinders is & 110 volt ac gear reduced motor running
at 1.7 full load amperes. The amperage consumption of the
motor drops lo approximately 1 ampere after the rolating
cylinders reach an equilibrium turning at 60 rpm. A non-
corrosive submersible pump rated a1 5 gpm operating on 110
volts at 1.5 full load amps is used fo circulate water through
the cells. The operating amperage of the non-corrosive pump
drops to approximately 1 aropere as the system is running.
Operating energy consemption of the rotating perforated
cylinder treatment system is approximately 2 amperes at 110
volts while in use,

A conventional treatment system, operating with an air
compressor and paddle or propeller type agitator, at the same
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flow rate of 5 gpm, will consume at least 10 times more
energy than the rotating perforated cylinder treatment sys-
fem.

The exemplary prototype treatmeni system constructed
and tested has proven to be an efficient and effective system
in the treatoent of acidic heavy metal laden waters. The low
energy consumption of the system, the efficiency of oxygen
addition, as well as jonic exchange optimization and efficient
alkalinity reagent consumption is evident in the testing
results. The energy consumption of this treatment system is
far less than the energy consumption of conventional sys-
tems. The efficiency of the rotating perforated cylinders
operating with shaliow cells has proven to be efficient and
cffective.

The rotating perforated cylinder treatment system has to
date only been tested with acidic heavy metal laden waters.
The treatment system has the capabilities to be applied to
alkaline heavy metal laden waters also. The working theo-
ries are basically the same however reagents and pH pla-
teaus are different when an alkaline environment is treated
rather than an acidic environment.

It is contemplated that in addition to the disclosed treat-
meint system being configured to treat liquids, such as heavy
metal-laden water, other impacted waters having contami-
pants can be treated. The treatment system can remove
volatile organic compounds, regutlar metals, or merely aerate
the water for low dissclved oxygen environments. The
treatment system disclosed can also be employed to bio-
remediate liquids, such as contaminated water supplies, and
the like.

‘While embodiments and applications of this invention
have been shown and described, it would be apparent to
those skilled in the art that many more modifications than
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mentioned above are possible without departing from the -

inventive concepts herein. The invention, therefore, is not to
be restricted except in the spirit of the appended claims.

What is claimed is:

1. A treatment system comprising;

a first container comprising a first end and a second end
opposite said first end, a first container wall disposed
between said first end and said second end, said first
end, said container wall and said second end defining a
first interior and a first exterior, said first end, said
container wall and said second end defining a first
confainer opening;

a second container fluidly coupled to said first container,
said second container comprising a first end and a
second end opposite said first end, a second container
wall disposed between said first end and said second
end, said first.end, said container wall and said second
¢nd defining a second interior and a second exterior,
said first end, said container wall and said second end
defining a second container opening;

a first aerator partially disposed in said first interior
through said first container opening, said first aerator
comprising a body having a first end and a second end
opposite said first end, said body comprising an aerator
wall disposed between said first end and said second
end, said aerator wall including a plurality of perfora-
tions through said aerator wall, said first end, said
second end and said aerator wall defining a first aerator
interior and a first acrator exteror, said first aerator
configured to partially rotatably dispose in a liquid
contained in said interior of said first container, said
first aerator configured to aerate said liquid both at said
first aerator interior and said first aerator exterior,
wherein said plurality of perforations fomned in the first
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aerator wall are configured to lift a thin film of said
liquid from said first container by exploiting the surface
tension of said liquid, wherein said thin film bridges
said plurality of perforations, and said first aerator is
configured to create a cascading bubbling tuzbulent
flow in said liquid flowing along said first aerator wall, -
as well as said liquid contained in said first container;

a second aerator partially disposed in said second interjor

through said second container opening, said second
aerator comprising a body having a first end and a
second end opposite said first end, said body compris-
ing an acrator wall disposed between said first end and
said second end, said acrator wall including a plurality
of perforations through said aerator wall, said first end,
said second end and said aerator wall defining a second
aerator interior and a second aeralor exterior, said
second acrator configured to partially rotatably dispose
in a liquid contained in said interior of said second
container, said second aerator configured to aerate said
liquid both at said second aerator interior and said
second acrator exterior, wherein said plurality of per-
forations formed in the second aerator wall are config-
ured to lift 2 thin film of said liquid from said second
container by exploiting the surface tension of said
liquid, wherein said thin film bridges said plurality of
perforations, and said second aerator is configured 1o
create a cascading bubbling turbulent flow in said
liquid flowing along said second aerator wall, as well as
said liquid contained in said second container; and

a rotary motive force element operatively coupled to said

first aerator and said second aerator, said rotary motive
force element configured to rotate said first acrator and
said second aerator.

2. The treatment system of claim 1 further comprising:

at least one influent supply fiuidly coupled 1o one of said

first container and said second container;

at least one effluent discharge fluidly coupled to one of

said first container and said second container.

3. The treatment system of claim 2 wherein said at least
one influent supply is fluidly coupled to one of said first
container and said second conlainer at a predetermined
depth of said first container and said second container, said
at least one effluent discharge is fluidly coupled to one of
said first container and said second container at a predeter-
mined depth of said first container and said second container.

4. The treatment system of claim 1 wherein said first
aerator and said second acrator are substantially cylinders
configured for rotary motion about a longitudinal axis
formed along said cylinder from said first ends of said first
and second aerators to said second ends of said first and
second acrators.

5. The treatment system of claim I wherein said first
container and said second container are substantially semi-
cylinders configured for containing liquid in said first inte-
rior and said second interior along a longitudinal axis of said
semi-cylinders.

6. The treatment sysiem of claim 1 wherein said liquid
comprises one of an acidic metal-laden water and an alkaline
metal-laden water.

7. The treatment system of claim 1 wherein said plurality
of perforations comprises about one-half inch diameter holes
defined in said aerator wall.

8. The treatment sysiem of claim 1 wherein said first
aerator and said second aerator are configured to rotate
throngh said liquid and lift said liquid on an interior surface
and an exterior surface of said first aerator wall and said
second aerator wall.
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9. The treatment system of claim 1 wherein said plurality
of perforations of said first acrator are configured to fluidly
couple said first aerator inlerior with said first aerator
exterior welling an exterior surface and an interior surface of
said first aerator wall with said liquid, and wherein said
plurality of perforations of said second aerator are config-
ured to fluidly couple said second aerator interior with said
second aerator exterior wetling an exterior surface and an
interior surface of said second aerator wall with said liquid.

10. The treatment system of claim 1 wherein said first
aerator and said second aerator are configured to increase
dissolved oxygen content of the liquid contained in said first
container and said second container respectively.

11. The treatment system of claim 1 wherein said first
aerator is configured to mix reduced liquid and oxygen rich
liquid in said first container, wherein the mixture of said
reduced liquid with the oxygen rich liquid increases dis-
solved oxygen content of said liquid contained in said first
confainer and said second aerator is configured to mix
reduced liquid and oxygen rich liquid in said second con-
tainer, and wherein the mixture of said reduced liquid with
the oxygen rich liquid increases dissolved oxygen content of
said liquid contained in said second container.

12. The treatment system of claim 1 wherein said first
container and said second container are configured to pro-
mote flow of said liquid throngh said first container to said
second container. '

13, The treatment system of claim 1 wherein said first
aerator and said second aerator are confipnred 1o expose said
Liguid to air.

14. The treatment system of claim 1 wherein said first
aerator is configured to immerse into said liquid contained in
said first container a predetermined minimal depth, and said
second aerator is configured to immerse into said liquid
contained in said second container a predetermined minimal
depth.

15. The treatment system of claim 1 wherein said first
aerator is configured to agitate reagents in said liquid
contained in said first container, and said second aerator is
configured to agitate reagents in said liquid contained in said
secomd container.

16. The treatment system of claim 1 wherein said first
aerator is configured to increase the ionic exchange during
precipitation of heavy metals in said liquid and said second
aerator is configured to increase the jonic exchange during
precipitation of heavy metals in said liquid.

17. The treatment system of claim 16 wherein said first
and second aerators are configured to agitate and lift coated
un-reacted reagent particles in said liquid and liberate said
un-reacted reagent thereby increasing ionic exchange during
melal precipitation.

18, The treatment system of claim 17 wherein said first
and second aerators are configured to expose said reagent
particles to air in a thin liquid film, whereln said precipitani
is completely oxidized during precipitant formation.

19. The treatment sysicm of claim 1 further comprising:

a pump fluidly coupled to one of szid first container and

said second container, said pump configured to circu-
late said liquid through said first container and said
second container.

20. A rotary water lreatment system comprising:

at least one open chanmel cell configured to contain a

Liquid;
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a cylinder partially disposed in said open channel celi,
said cylinder having a first end and a second end
opposite said first end, and a cylinder wall coupled
between said first end and said second end, said cyl-
inder wall including a plurality of perforations formed
in said cylinder wall, wherein said cylinder is config-
ured to rotate through said liquid and lift a thin film of
said liquid on an interior surface and an exterior surface
of said cylinder wall by exploiting the surface tension
of said liquid, wherein said thin film bridges said
plurality of perforations, and said cylinder is configured
1o create a cascading bubbling turbulent flow in said
liquid flowing along said cylinder wall, as well as said
liquid contained in said at least one open channel cell;

a motive force element coupled to said cylinder config-
ured to impart rotary motion to said cylinder;

at least one influent supply coupled to said at least one
open cell;

at least one effluent discharge coupled to said at least one
open cell; and

a pump fluidly coupled to said at least one influent supply.

21. The rotary water treatment system of claim 20 further
comprising:

another open channe] cell flnidly coupled to said at least
one open channel cell;

another cylinder partially disposed in said another open
channel cell, said another cylinder having a first end
and a second end opposite said first end, and a cylinder
wall coupled between said first end and said second
end, said cylinder wall including a plurality of perfo-
tations formed in said cylinder wall.

22. The rotary water leatmenl system of claim 21
wherein said motive force element comprises a gear reduced
motor coupled to said cylinder and said apother cylinder
configured to rotate about a long axis of said cylinder and
said another cylinder.

23. The rotary water treatment system of claim 20,
wherein said eylinder wall is configured to aerate said liquid
onboth an outer surface and an inner surfacs of said cylinder
wall.

24. The rotary water treatment system of claim 20
wherein said cylinder is partially disposed in said liguid
contained in said open channel cell, and more than half of
said cylinder longitudinal cross section extending beyond
said open channel cell.

25. The rotary water treatment system of claim 20
wherein the rotary treatment system is configured to increase
dissolved oxygen content of the liquid contained in said at
least one open channel cell.

26. The rotary water treatment systern of claim 20
wherein said cylinder is configured to mix reduced liquid
and oxygen rich liquid in said at least one open channel cell,
wherein the mixture of said reduced liquid with the oxygen
rich liquid increases dissolved oxygen content of said liquid
contained in said at least one open channel cell.

27. The rolary water treatment system of claim 20
wherein said liquid comprises one of an acidic metal-laden
waler and an alkaline metal-laden water,
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SECURITY AGREEMENT

THIS SECURITY AGREEMENT dated as of September '\S , 2006 ("Security Agreement"), is
made by IONIC WATER TECHNOLOGIES, INC., a Nevada corporation ("Grantor" or “TWT”), in favor
of PATRICK L. MOULTON or assign (“Secured Party” or “Moulton™).

RECITALS

Pursuant to that certain Patent Transfer and Royalties Agreement dated as of the date hereof by and
among Grantor and Secured Party (the “Transfer Agreement™}), Moulton has agreed to transfer all right and
title to the Patent and Patent Rights identified in the Transfer Apreement and further described at Exhibit
A, but only upon the condition, among others, that Grantor shall have executed and deliversd to Secured
Party this Security Agreement,

AGREEMENT
Grantor hereby represents, warrants, covenants and agrees as follows:

1. DEFINED TERMS. When used in this Security Agreement the following
terms shall have the following meanings (such meanings being equally applicable
to both the singular and plural forms of the terms defined):

"Collateral” shall have the meaning assigned to such term in Section 2 of this Security Agreement.

"Contracts" means all contracts, undertakings, purchase orders, licensing agreements, joint ventures
or other agreements in or under which Grantor now holds or hereafter acquires any right, title or interest.

“Event of Default” shall have the mean ascribed to it in the Transfer Agreement, Section 12.

"Lien" means any mortgage, lien, deed of trust, charge, pledge, security interest or other
encumbrance.

"Patent" means all of the following in which Grantor now holds or hereafter acquires which are
related to or derive from the United States Patent No. 7,011,745 identified at Exhibit A: (a) all letters
patent of the United States or any other country, all registrations and recordings thercof and all applications
for letters patent of the United States or any other country, including, without limitation, registrations,
recordings and applications in the United States Patent and Trademark Office or in any similar office or
agency of the United States, any State thereof or any other country; (b) all reissues, divisions,
continuations, renewals, continuations in part or extensions thereof; (c} all
petty patents, divisionals and patents of addition; (d} all patents to issue in any such applications; (e)
income, royaliies, damages, claims and payments now and hereafter due and/or payable with respect to
patents, including, without limitation, damages, claims and recoveries for past, present or future
infringement; and (f) rights to sue for past, present and future infringements of any patent.

"Patent Rights" means any and all written agreements, in which Grantor now holds or hereafter

acquires any interest, granting any right with respect to the Patent (whether Grantor is the licenses or the
licensor thereunder).

“Permitted Liens” means those liens and security interests held against the Collateral pursuant to the
Loan Documents identified in the Transfer Agreement af Section 10, and those other liens that may
hereafter be placed against the Collateral upon written approval of the Secured Party.

"Secured Obligations” means (a) the obligation of Grantor to repay Secured Party all of the unpaid
cash and royalty payments identified at Section 9 of the Transfer Agreement.
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"UCC" means the Uniform Commercial Code as the same may, from time to time, be in effect in the
United States, State of Nevada; provided, however, in the event that, by reason of mandatory provisions of
law, any or all of the attachment, perfection or priority of Secured Party's security interest in any Collateral
1s governed by the Uniform Commercial Code as in effect in a jurisdiction other than the State of Nevada,
the term "UCC" shall mean the Uniform Commercial Code as in effect in such other jurisdiction for
purposes of the provisions hereof relating to such attachment, perfection of priority and for purposes of
definitions related to such provisions.

In addition, the following terms if used herein shall be defined terms having the meaning set forth for
such terms in the UCC: "Account Debtor"; "Accounts”; "Chattel Paper"; "Deposit Accounts";
"Equipment"; "Financial Assets"; "Fixtures"; "General Intangibles"; "Instruments"; "Inventory";
"Investment Property”; "Proceeds”. Each of the foregoing defined terms shall include all of such items now
owned, or hereafter acquired by Grantor.

All capitalized terms used herein and not otherwise defined herein shall have the respective meanings
given to them in the Security Agreement.

2. GRANT OF SECURITY INTEREST. As coltateral security for the prompt and complete payment
and performance when due (whether at stated maturity, by acceleration or otherwise) of all the Secured
Obligations and in order to induce Secured Party to execute and perform pursnant to the Transfer
Agreement, Grantor hereby grants o Secured Party a security interest in all of Grantor's right, title and

interest, if any, in, to and under the following (all of which being collectively referred to herein as the
"Collateral"):

{a) The Patent and Patent Rights;

(b) Al Deposit Accounts and other Accounts of Grantor;
{c) All Contracts of Grantor;

(d) All Equipment of Grantor;

(e) All Financial Assets of Grantor;

(f) All Fixtures of Grantor;

{g) All other intangible assets of Grantor, including, without limitation, all copyrights, trademarks,
licenses, drawings, technical information, customer lists, trade secrets, proprietary or confidential
information, inventions (whether or not patentable), procedures, know-how and models;

(h) All Inventory of Grantor;

(i) All other goods and personal property of Grantor, wherever
located, whether tangible or intangible, and whether now owned or hereafter
acquired, existing, leased or consigned by or to Grantor; and

(j) To the extent not otherwise included, all Proceeds of each of the foregoing and all accessions
to, substitutions and replacements for and rents, profits and products of each of the foregoing; provided,
however, that "Collaterai” shall not include any equipment lease, equipment financing agreement or
Equipment which is the subject of an equipment lease or equipment financing agreement to the extent and
for so long as the grant of a security interest therein is expressly prohibited by the terms of any enforceable
provision of such equipment lease or equipment financing agreement,

3. RIGHTS OF SECURED PARTY; COLLECTION OF ACCOUNTS.

(a) Notwithstanding anything contained in this Security Agreement to the contrary, Grantor
expressly agrees that it shall remain liable under each of its Contracts to observe and perform all the
conditions and obligations to be observed and performed by it thereunder and that it shall perform all of its
duties and obligations thereunder, all in accordance with and pursuant to the terms and provisions of each
such Contract. Secured Party shall not have any obligation or liability under any Contract by reason of or
ansing out of this Security Agreement or the granting to Secured Party of a lien therein or the receipt by
Secured Party of any payment relating to any Contract pursuant hereto, nor shall Secured Party be required
or obligated in any manner to perform or fulfill any of the obligations of Grantor under or pursuant to any
Contract, or to make any payment, or to make any inquiry as to the nature or the sufficiency of any
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payment received by it or the sutficiency of any performance by any party under any Contract, or to present
or file any claim, or to take any action to collect or enforce any performance or the payment of any amounts
which may have been assigned to it or to which it may be entitled at any time or times,

(b) Secured Party anthorizes Girantor to collect its Accounts, provided that such collection is
performed in a prudent and businesslike manner, and Secured Party may, upon the occurrence and during
the continuation of any Event of Default and with prior written notice to Grantor, limit or terminate said
authority at any time. Upon the occurrence and during the continuance of any Event of Default, at the
request of Secured Party, Grantor shall deliver all original and other documents evidencing and relating to
the performance of labor or service which created such Accounts, including, without limitation, all original
orders, invoices and shipping receipts.

(c) Secured Party may at any time, upon the occurrence and during the continuance of any Event
of Default, with prior written notice to Grantor of its intention to do so, notify Account Debtors of Grantor,
parties to the Contracts of Grantor, obligors in respect of Instruments of Grantor and obligors in respect of
Chattel Paper of Grantor that the Accounts and all or some of the right, title and interest of Grantor in and
under such Contracts. Instruments and Chattel Paper have been assigned to Secured Party and that
payments shall be made directly to Secured Party. Upon the request of Secured Party at any time after the
occurrence and during the continuance of an Event of Default, Grantor shall so notify such Account
Debtors, parties to such Contracts, obligors in respect of such Instruments and obligors in respect of such
Chattel Paper. Upon the occurrence and during the continuance of any Event of Default, Secured Party
may, in its name or in the name of others, communicate with such Account Debtors, parties to such
Contracts, obligors in respect of such Instruments and obligors in respect of such Chattel Paper to verify
with such parties, to Secured Party's satisfaction, the existence, amount and terms of any such Accounts,
Contracts, Instruments or Chaticl Paper.

4. REPRESENTATIONS AND WARRANTIES. Grantor hereby represents and
warrants to Secured Party that:

{a) Except for the security interest granted to Secured Party under this Security Agreement and
Permitted Licns, Grantor is the sole legal and equitable owner of each item of the Collateral in which it

purports to grant a security interest hereunder, having good and marketable title thereto, free and clear of
any and all liens except for Permiited Liens,

(b) No effective security agreement, financing statement, equivalent security or lien instrament or
continuation statement covering all or any part of the Collateral exists, except for Permitted Liens.

(¢) This Security Agreement creates a legal and valid security interest on and in all of the
Collateral in which Grantor now has rights. Upon the filing of appropriate financing statements and the
taking of other actions as Secured Party deems appropriate, Secured Party will have a fully perfected
security interest in all of the Collateral in which Grantor now has rights subject only to Permitted Liens.
This Security Agreement will create a legal and valid and fully perfected first priority security interest in
the Collateral in which Grantor later acquires rights, when Grantor acquires those rights subject only
to Permitted Liens and additional filings to be made with the United States Patent and Trademark Office
and/or other offices as are necessary to perfect Secured Party's security interest in subsequent ownership
rights and interests of Grantor in the Coliateral.

5. COVENANTS. Grantor covenants and agrees with Secured Party that from and after the date of
this Security Agreement and until the Secured Obligations have been performed and paid in full:

5.1 Disposition of Collateral. Grantor shall not se]i, lease, transfer or otherwise dispose of any of
the Collateral, or attempt or contract to do so, other than as permitted by the Security Agreement or as
required due to obligations owing pursuant to the Permitted Liens.

5.2 Relocation of Business or Collateral. Grantor shall not relocate its chief executive office,
principal place of business or its records, or allow the relocation of any Collateral (except as allowed
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pursuant to Section 5.1 immediately above) from outside the states of Nevada or Idaho, USA, without prior
written notice to Secured Party.

5.3 Limitation on Liens on Collateral. Grantor shall not, directly or indirectly, create, permit or
suffer to exist, and shall defend the Collateral against and take such other action as is necessary to remove,
any lien on the Collateral, except Permitted Liens.

5.4 Taxes, Assessments, Etc. Grantor shall pay promptly when due all property and other taxes,
assessments and government charges imposed upon, and all claims (including claims for labor, materials
and supplies) against, the equipment, fixtures or inventory, except to the extent the validity thereof is being
contested in good faith and adequate reserves are being maintained in connection therewith.

5.5 Maintenance of Records. Grantor shall keep and maintain at its own cost and expense
satisfactory and complete records of the Collateral.

5.6 Registration of Intellectual Property Rights. Grantor shall promptly register or cause to be
registered (to the extent not already registered and consistent with good faith business judgment) the most
recent version of any Patent which, individually or in the aggregate, is material to the conduct of Grantor's
business, with the United States Patent Office, as applicable, including, without limitation, in all such cases
the filing of applications for renewal, affidavits of use, affidavits of noncontestability and opposition and
interference and canceliation proceedings. )

5.7 Notification Regarding Changes in Intellectual Property. Grantor shall promptly advise
Secured Party of any subsequent ownership right or interest of Grantor in or to the Patent, and as to any
material copyright, trademark or license in which Grantor has an interest.

5.8 Defense of Intellectual Property. Grantor shall (i) protect, defend and maintain the validity and
enforceability of the Patent, Patent Rights and all material current copyrights and trademarks, (ii) use its
best efforts to detect material infringements of the Patent, Patent Rights and alt material current copyrights
and trademarks and promptly advise Secured Party in writing of material infringements detected and (i)
not
allow the Patent, Patent Rights and all material current copyrights and trademarks to be abandoned,
forfeited or dedicated to the public without the written consent of Secured Party in each case unless
reasonable business practice would determine that any such failure to act or abandonment is appropriate,

5.9 Further Assurances; Pledge of Instruments. At any time and from time to time, upon the
written reasonable request of Secured Party, and at the sole expense of Grantor, Grantor shall promptly and
duly execute and deliver any and all such further instruments and documents and take such further action as
Secured Party may reasonably deem necessary or desirable to obtain the full benefits of this Security
Agreement, including, without limitation, facilitating the filing of UCC-1 Financing Statements in all
applicable jurisdictions and this Security Agreement (and any amendment hereto) or a collateral assignment
(and any amendments thereto) with the United States Copyright Office and/or Patent and Trademark
Office, as applicable.

5.10 Maintenance of Insurance. Grantor shall maintain, with financially sound and reputable
companies, insurance policies insuring (a) its equipment, fixtures and inventory against loss by fire,
explosion, theft and such other casualties as are usually insured against by companies engaged in the same
or similar businesses and (b) to the extent requested by Secured Party, Grantor and Secured Party against
Liability for personal injury and property damage relating to such equipment, fixtures and inventory. Such
policies are to be in such amounts and against at least such risk as are usually insured against in the same
general area by companies of the same or a similar size engaged in the same or a similar business as

Grantor. Grantor shall, if so requested by Secured Party, deliver to Secured Party, as often as Secured Party .

may reasonably request, a report of a reputable insurance broker satisfactory to Secured Party with respect
to the insurance on its equipment, fixtures and inventory. All insurance with respect to the equipment,
fixtures and inventory shall provide that no cancellation, reduction in amount or change in coverage
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thereof shall be effective until at least thirty (30) days after receipt by Secured Party of written notice
thereof.

5.11 Right of Inspection and Aundit. Upon reasonable notice to Grantor (unless an Event of Default
has occurred and is continuing, in which case no notice is necessary), Secured Party shall at all times have
fall and free access during normat business hours to all the books and records and correspondence of
Grantor, and Secured Party or any agents or representatives of Secured Party may examine the same, take
extracts therefrom and make photocopies thereof, and Grantor agrees to render to Secured Party, at
Grantor’s cost and expense, such clerical and other assistance as may be reasonably requested with regard
thereto. Upon reasonable notice to Grantor (unless an Event of Default has ocewred and is continuing, in
which case no notice is necessary), Secured Party and its agents and representatives shall also have the
right to enter into and vpon any premises where any of the equipment, fixtures or inventory is located for
the purpose of conducting audits and making physical verifications of such equipment, fixtures and
inventory and test verifications of the Accounts in any manner and through any medium that it considers
advisable, and Grantor agrees to fumish all such assistance and information as Secured Party may
reasonably require in connection therewith.

5.12 Continuous Perfection. Grantor shall not change its name, identity or corporate structure in any
manner which might make any financing or continuation statement filed in connection herewith seriously
misleading within the meaning of Section 9-402(7) of the UCC (or any other then applicable provision of
the UCC) unless Grantor gives Secured Party prior written notice thereof and takes alf action necessary or
reasonably requested by Secured Party to amend such financing statement or continuation statement so that
it is not seriously misleading.

5.13 Power of Attorney. Effective only upon the occurrence and during the continvance of an Event
of Default, Grantor hereby irrevocably appoints Secured Party (and any of Secured Party's designated
officers or employees) as Grantor's true and lawful attorney to: (a) send requests for verification of
Accounts or notify account debtors of Secured Party's security interest in the Accounts; (b) endorse
Grantor's name on any checks or other forms of payment or security that may come into Secured Party's

- possession; (¢) sign Grantor's name on any invoice or bill of lading relating to any Account, drafts against
account debtors, schedules and assignments of Accounts, verifications of Accounts, and notices to account
debtors, (d) make, settle and adjust all claims under and decisions with respect to Grantor's policies of
insurance; (e} settle and adjust disputes and claims respecting the accounts directly with account debtors,
for amounts and upon terms which Secured Party determines to be reasonable; (f) modify, in its sole
discretion, any intellectual property security agreement entered into between Grantor and Secured Party
without first obtaining Grantor's approval of or signature to such modification by amending reference to
any right, title or interest in any Copyrights, Patents or Trademarks, acquired by Grantor after the execution
hereof or to delete any reference to any right, title or interest in any Copyrights, Patents or Trademarks, in
which Grantor no longer has or claims any right, title or interest; (g) file, in its sole discretion, one or more
financing or continuation statements and amendments thereto, relative to any of the Collateral without the
signature of Grantor where permitted by law; and (h) transfer any intellectual property Collateral into the
name of Secured Party or a third party to the extent permitted under the UCC, The appointment of Secured
Party as Grantor's attorney in fact, and each and every one of Secured Party's rights and powers, being
coupled with an interest, is irrevocable until all of the Secured Obligations have been fully repaid and
performed and Secured Party's obligation to provide
advances hereunder is terminated.

6. RIGHTS AND REMEDIES UPON DEFAULT,

(a) If any Event of Default shall occur and be continuing, Secured Party may exercise in addition to
all other rights and remedies granted to it under this Security Agreement and under any other instrument or
agreement securing, evidencing or relating to the Secured Obligations, all rights and remedies of a secured
party under the UCC. Without limiting the generality of the foregoing, Grantor expressly agrees that in any
such event, and during the existence and continuance of an Event of Default, Secured Party, without
demand of performance or other demand, advertisement or notice of any kind (except the notice specified
below of time and place of public or private sale} to or upon Grantor or any other person (all and each of
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which demands, advertisements and notices are hereby expressly waived to the maximum extent permitted
by the UCC and other applicable law), may forthwith collect, receive, appropriate and realize upon the
Collateral, or any part thereof, and may forthwith sell, lease, assign, give an option or options to purchase
or sell or otherwise dispose of and deliver said Collateral (or contract to do so), or any part thereof, in one
or more parcels at public or private sale or sales, at any exchange or broker's board or at any of Secured
Party's offices or elsewhere at such prices as it may deem best, for cash or on credit or for future delivery
without assumption of any credit risk. Secured Party shall have the right upon any such public sale or sales,
and, to the extent permitted by law, upon any such private sale or sales, to purchase the whole or any part
of said Collateral so sold, free of any right or equity of redemption, which equity of redemption Grantor
hereby releases. Grantor further agrees, at Secured Party's request and during the existence and continuance
of an Event of Default, to assemble the Collateral and make it available to Secured Party at places which
Secured Party shall reasonably select, whether at Grantor's premises or elsewhere. Secured Party shall
apply the net proceeds of any such collection, recovery, receipt, appropriation, realization or sale as
provided in Section 6(d) hereof, Grantor remaining liable for any deficiency remaining unpaid after such
application, and only after so paying over such net proceeds and after the payment by Secured Party of any
other amount required by any provision of law, need Secured Party account for the surplus, if any, to
Grantor. To the maximum extent permitted by applicable law, Grantor waives all claims, damages, and
demands against Secured Party arising out of the repossession, retention or sale of the Collateral except
such as arise out of the gross negligence or wiltful misconduct of Secured Party. Grantor agrees that
Secured Party need not give more than thirty (30) days' notice (which notification shall be deemed given
when mailed or delivered on an overnight basis, postage prepaid, addressed to Grantor at its address set
forth in the Transfer Agreement, of the time and place of any public sale or of the time after which a private
sale may take place and that such notice is reasonable notification of such matters, Grantor shall remain
liable for any deficiency if the proceeds of any sale or disposition of the Collateral are insufficient to pay all
amounts to which Secured Party is

entitled, Grantor also being liable for the reasonable fees of any attomeys employed by Secured Party to
collect such deficiency.

(b} Grantor also agrees to pay all fees, costs and expenses of Secured Party, including, without
limitation, reasonable attorneys' fees, reasonably incurred in connection with the enforcement of any of its
rights and remedies hereunder.

(c) The Proceeds of any sale, disposition or other realization upon all or any part of the Collateral
shall be distributed by Secured Party in the following order of priorities:

FIRST, to Secured Party in an amount sufficient to pay in full the reasonable costs of Secured
Party in connection with such sale, disposition or other realization, including all fees, costs, expenses,
liabilities and advances reasonably incurred or made by Secured Party in connection therewith, including,
without limitation, reasonable atiorneys' fees;

SECOND, to Secured Party in an amount equal to the then unpaid Secured Obligations; and

THIRD, upon payment in full of the Secured Obligations, to Grantor or its representatives, in
accordance with the UCC or as a court of competent jurisdiction may direct.

(d) Secured Party acknowledges and understands that any rights and remedies provided
herein or by applicable law are subject and subordinate to the priority rights of the Permitted Liens.

7. INDEMNITY. Grantor agrees to defend, indemnify and hold harmless Secured Party against (a) all
obligations, demands, claims and liabilitics claimed or asserted by dny other party in connection with the
transactions contemplated by this Security Agreement and (b) all losses or expenses in any way suffered,
incurred or paid by Secured Party as a result of or in any way arising out of or following transactions
between Secured Party and Grantor, whether under this Security Agreement or otherwise (including
without limitation, reasonable attorneys' fees and expenses for one firm of counsel), except for losses
arising from or out of Secured Party's gross negligence or willful misconduct.
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8. LIMITATION ON SECURED PARTY'S DUTY IN RESPECT OF COLLATERAL. Secured Party
shall deal with the Collateral in the same manner as it deals with similar property for its own account.
Secured Party shall be deemed to have acted reasonably in the custody, preservation and disposition of any
of the Collateral '
if it takes such action as Grantor requests in writing, but failure of Secured Party to comply with any such
request shall not in itself be deemed a failure to act reasonably and no failure of Secured Party to do any act
not so requested shall be deemed a failure to act reasonably.

9. REINSTATEMENT. This Security Agreement shall remain in full force and effect and continue to
be effective should any petition be filed by or against Grantor for liquidation or reorganization, should
Grantor become insolvent or make an assignment for the benefit of creditors or shounld a receiver or trustee
be appointed for all or any significant part of Grantor's property and assets and shall continue to be
effective or be reinstated, as the case may be, if at any time payment and performance of the Secured
Obligations, or any part thereof, is, pursuant to applicable law, rescinded or reduced in amount or must
otherwise be restored or returned by any obligee of the Secured Obligations, whether as a "voidable
preference," "fraudulent conveyance” or otherwise, all as though such payment or performance had not
been made. In the event that any payment, or any part thereof, is rescinded, reduced, restored or retirned,
the Secured Obligations shall be reinstated and deemed reduced only by such amount paid and not so
rescinded, reduced, restored or returned.

10. MISCELLANEQOUS.
10.1 No Waiver; Cumulative Remedies.

(2) Secured Party shall not by any act, delay, omission or otherwise be deemed to have waived
any of its respective rights or remedies hereunder, nor shall any single or partial exercise of any right or
remedy hereunder on any one occasion preclude the further exercise thereof or the exercise of any other
right or remedy.

(b) The rights and remedies hereunder provided are cumulative and may be exercised singly or
concurrently and are not exchisive of any rights and remedies provided by law.

{c) None of the terms or provisions of this Security Agreement may be waived, altered, modified
or amended except by an instrument in writing, duly executed by Grantor and Secured Party.

10.2 Releases.

{a) At such time as the Secured Obligations shall have been paid and performed in full, the
Collateral shall be released from the Liens created hereby, and this Security Agreement and all obligations
of Secured Party and Grantor hereunder shall terminate, all without delivery of any instrument or
performance of any act by any party, and all rights to the Collateral shall revert to Grantor. At the request
and sole expense of Grantor following any such termination Secured Party shall deliver to Grantor any
Collateral held by Secured Party hereunder, and execute and deliver to Grantor such documents as
Grantor shall reasonably request to evidence such termination.

(b) If any of the Collateral shall be sold, transferred or otherwise disposed of by Grantor in a
manner permitied by the Credit, then Secured Party, at the request and sole expense of Grantor, shall
execute and deliver to Grantor all releases or other documents reasonably requested for the release of the
Liens created hereby on such Collateral.

(c) This Security Agreement and the security interests granted herein shall remain in full force
and effect and continue to be effective if at any time payment and performance of the Secured Obligations,
or any part thereof, is, pursuant to applicable law, avoided, rescinded or reduced in amount, or must
otherwise be restored or retumned by any obligee of the Secured Obligations, whether as a "voidable
preference,” "frandulent conveyance" or otherwise, all as though such payment or performance had not
been made. In the event that any payment, or any part thereof, is avoided, rescinded, reduced, restored or
returned, the Secured Obligations and the security interests granted
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herein shall be reinstated and the Secured Obligations shall be deemed reduced only by such amount paid
and not so avoided, rescinded, reduced, restored or returned.

10.3 Successor and Assigns. This Security Agreement and all obligations of Grantor hereunder shall
be binding upon the successors and assigns of Grantor, and shall, together with the rights and remedies of
Secured Party hereunder, inure to the benefit of Secured Party, any future holder of any of the indebtedness
and their respective successors and assigns. No sales of participations, other sales, assignments, transfers or
other dispositions of any agreement governing or instrument evidencing the Secured Obligations or any
portion thereof or interest therein shall in any manner affect the Lien granted to Secured Party hereunder.

10.4 Notices. Any notice or other communication hereunder to any party shall be addressed and
delivered (and shall be deemed given) in accordance with the Security Agreement to the addresses set forth
in the Transfer Agreement.

10.5 Counterparts. This Security Agreement may be executed in any number of separate
counterparts, each of which, when so executed, shall be deemed an original, and all of said counterparts
taken together shall be deemed to constitute but one and the same instrument.

10.6 Severability. If any provision of this Security Agreement is held to be unenforceable under
applicable law for any reason, it shall be adjusted, if possible, rather than voided in order to achieve the
intent of the parties to the extent possible. In any event, all other provisions of this Security Agreement
shall be deemed valid and enforceable to the fuflest extent possible under applicable law.

10.7 Governing Law. In all respects, including all matters of construction, validity and performance,
this Security Agreement and the Secured Obligations arising hereunder shall be govered by, and construed
and enforced in accordance with, the laws of the United States, State of Nevada applicable to contracts
made and performed in such State.

IN WITNESS WHEREOF, cach of the parties hereto has caused this Security Agreement to be
executed and delivered by its duly authorized officer on the date first set forth above.

GRANTOR: SECURED PARTY:

IONIC WATER TECHNOLOGIES, INC. PATRICK L. MOULTON:

Date: September , 2006. Date: September , 2006.

BY:

Representing the Board of Directors Individually and On Behalf of

Of JONIC WATER TECHNOLOGIES, INC. Parties defined as “Moulion”
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67 ABSTRACT

The disclosed device is directed toward a rotary waler
{reatment system comprising at least one open channel cell
configured to contain a liquid. A cylinder partially disposed
in the open channel cell. The cylinder having a first end and
a second end opposite the first end, and a cylinder wall
coupled between the first end and the second end. The
cylinder wall inchiding a plurality of perforations formed in
the cylinder wall. A motive force element is coupled io the
cylinder configured to impart rotary motion to the cylinder.
At least one influent supply is coupled 1o the at least one
open cell. At least one effluent discharge is coupled to the at
Ieast one open cell. A pump is fluidly coupled fo the at least
one influent supply.

27 Claims, 3 Drawing Sheets
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ROTATING PERFORATED CYLINDER
TREATMENT SYSTEM

PRIORITY CLAIM

. This application claims priorty o Provisional Patent
Application No. 60/395,262 filed with the United States
Patent and Trademark Office on Jul. 11, 2002.

BACKGROUND

The present disclosure relates to treatment sysiems, spe-
cifically to a low-¢nergy treatment system for low-flow acid
and alkaline draipage located in remote areas,

The precipitation of heavy metals from acidic or alkaline
metal-laden water requires large amounts of dissolved oxy-
gen to complete chemical reactions at certain pH plateaus.
Complete oxidation of the heavy metal precipitant is key to
producing a stable metal precipitant, thereby producing a
stable filtered or decanted water for discharge afier treat-
ment. Reduced environments (dissolved oxygen deficient)
remain unstable and the final pH and or residual metal
content of the discharge water is unpredictable.

Air compressors and paddle type agitators used in prior
art heavy metal treatment systems consume large amounts of
energy during the oxidation and agitation phases of heavy
metal precipitation. The efficiency of compressed air bub-
blers, used in zerating metal laden waters, depend on bubble
size and the distribution of these bubbles in the water during
the treatment phases. Agitation of the heavy meltal laden
waters with paddle type or propeller type blades require
large amounts of energy, as they operate within tanks and
move large amounts of water, in order o assure adequale
introduction and mixing of oxygen enriched waters and pH
adjusting reagents during treatment of heavy metal laden
waters.

The prior art treatment systems rely on air compressors to
add atmosphere to the heavy metal laden waters in order to
raise the dissolved oxygen content of the water during
treatment phases. Efficiency of the compressed air and the
absorption of oxygen by the heavy metal laden water during
treatment, depends on bubble size and the distribution of
these bubbles within the prior art deep tanks. Excess
amounts of compressed atmosphere must be added to insure
that adequate oxygen is absorbed by the heavy metal laden
water during the treatment and formation of the precipitants.

This requires large amounts of energy 1o be expended in -

crder to insure adequate oxidation takes place. Additionaily,
the remote natwe of many impacted sites that require
treatment systems often lack commercial electrical power.

Paddle type agitators used in prior art treatment systems
move slowly within deep tanks and are largely unable to
liberate the coated and un-reacted alkalinity providing
reagent, thereby requiring the additional addition of reagent,
to compensate for the un-reacted reapent previously added.
The efficiency of the ionic exchange is also compromised as
the large sized particle is pot as efficient as a small particle
during the formation of the precipitant. Prior art paddle type
agitators also require and consume large amounts of energy
as they have to move large amounts of water within deep
tanks.

‘What is needed in the art is a treatment systemn designed
to improve the efficiency of the oxidation and agitation
phases of heavy metal precipitation during treatment, while
ntilizing a low-energy consumption power source.
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SUMMARY

The disclosed device is directed toward a treatment sys-
tem. The treatment system comprises a first container com-
prising a first end and a second end opposite the first end, a
first container wall disposed between the first end and the
second end. The first end, the container wall and the second
end define a first interior and a first exterior. The first end,
the container wall and the second end define a first container
opening. A second container is fluidly coupled to the fiest
container. The second container comprises a first end and a
second end opposite the first end, a second container wall
disposed between the first end and the second end. The first
end, the container wall and the second end define a second
interior and a second exterior. The first end, the container
wall and the second end define a second container opening.
A first aerator is partially disposed in the first interior
through the first container opening. The first aerator com-
prises a body having a first end and a second end opposite
the first end. The body comprises an acrator wall disposed
between the first end and the second end. The acrator wall
includes a plurality of perforations through the aerator wall.
The first end, the second end and the acrator wall define a
first aerator interior and a first aerator exterior. The first
aerator configured to partially rotatably dispose in a liquid
conlained in the interior of the first container. The first
aerator is configured to acrate the liguid both at the first
aerator interior and the first aerator exterior. A second acrator
is partially disposed in the second interior through the
second container opening. The second aerator comprises a
body having a first end and a second end opposite the first
end. The body comprises an aerator wall disposed between
the first end and the second end. The aerator wall includes
a plurality of perforations through the aerator wall. The first
end, the second end and the aerator wall define a second
aerator interior and a second aerator exterior. The second
aerator is configured to partially rotatably dispose in a liquid
contained in the interior of the second container. The second
aerator is configured to aerate the liquid both at the second
acrator interor and the second aerator exterior. A rotary
motive force element is operatively coupled to the first
aerator and the second aerator. The rotary motive force
element is configured to rotate the first aerator and the
second aerator.

Another embodiment of the disclosed device is directed
toward a rotary water treatment system comprises at least
one open channel cell configured to contain a liquid. A
cylinder partially disposed in the open channel cell. The
cylinder having a first end and a second end opposite the first
end, and a cylinder wall coupled between the ficst end and
the second end. The cylinder wall including = phurality of
perforations formed in the cylinder wall. A motive force
clement is coupled to the cylinder configured to impart
totary motion to the cylinder. At least one influent supply is
coupled to at least one open cell. Al least one effluent
discharge is coupled to the at least one open cell. A pump is
fluidly coupled to the at least one influent supply,

A method of treating a liquid is disclosed. The method of
treating a liquid comprises flowing the lLiquid through an
influent supply into at least one open channel cell. The
method includes rotating a cylinder through the lignid. The
cylinder is partially disposed in at least one open channel
cell. The cylinder comprises a first end and a second end
opposite the first end and a perforated cylinder wall coupled
between the first end and the second end. The first end, the
perforated cylinder wall and the second end define an
interior and an exterior of the cylinder, The method includes
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lifting the liquid from at lzast one open chanael cell onto the
perforated cylinder wall at an interior surface and an exterior
surface of the perforated cylinder wall. The method includes
exposing the liquid to air from the exterior of the cylinder
and the interior of the cylinder. The method includes flowing
a treated liguid out of at least one open channel cell through
an effluent discharge.

BRIEF DESCRIPTION OF THE DRAWINGS

Referring now to the figures, wherein like elements are
numbered the same.

FIG. 1 is a perspective view of an exemplary treatment
system.

FIG. 2 is a plan view of an exemplary ireatment system.

FIG. 3 is a partial perspective view of an exemplary
treatment system.

DETAILED DESCRIPTION

Persons of ordinary skill in the art will realize that the
following description of the present disclosure is illustrative
only and not in any way Hmiling. Other embodiments of the
invention will readily suggest themselves to such skilled
persons having the benefit of this disclosure.

The present disclosure describes a water treaiment system
for treating contaminated water, such as a heavy metal-laden
water supply. In order to efficiently add dissolved oxygen
from the atmosphere into & reduced environment of heavy
metal Jaden waters {oxygen deficient) the surface of the
walter must be exposed lo the atmosphere. An exemplary
treatment system disclosed herein includes perforated rotat-
ing cylinders in order to exploit the surface tension proper-
ties of water, by lifting a thin film of the water from the cells
and carrying the water on both the inside and ouiside
surfaces of the rotating perforated cylinders. The perfora-
tions of the cylinders are “bridged” by a thin film of water
as they rotate. This thin film of water absorbs oxygen from
the atmosphere and effectively and efficiently raises the
dissolved oxygen content of the heavy metal laden water.

One exemplary system operates with a flow rate of about
5 gpm of heavy metal laden water, with the perforated
cylinders rotating at about 60 rpm, effectively distribuies the
influent over a total surface area of about 50,868 square feet.

The leading edge of the perforated cylinders, while rotat-
ing, also creates a cascading bubbling waterfall type action
or, turbulent flow as the excess water that is lifled by the
perforations is drained off of the cylinders. This cascading
action also effectively and efficiently adds dissolved oxygen
to the reduced environment (oxygen deficient) waters con-
tained within the cells. The rotating action of the cylinders
within the cells effectively and efficiently add large amounts
of dissolved oxygen from the atmosphere, to the contained
water in the cell, while thoroughly mixing the reduced and
oxygen rich waters together, thereby raising the dissolved
oxygen coatent of the contained waters.

Referring to FIGS. 1, 2 and 3 a perspective view, a top
view and a partial perspective view of an exemplary treal-
mepl system are illustrated. The treatment system 10 is
shown in part without some of the subcomponents. The
treatment system 10 includes at least one container (a first
container or in an exemplary embodiment, an open channel
cell} 12 preferably in a semi-cylinder shape. The container
12 includes a first end 14 and a second end 16 opposite the
first end 14. A contziner wall 18 is disposed between the first
end 14 and the second end 16 to define an interior 20 and an
exterior 22. In an exemplary embodiment, the container 12
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1s an open-topped semi-circular cell having about a ten foot
length and about an eighteen inch diameter. The total depth
of the contaiver 12 can be about nine inches and have a
capacity of about sixty-six gallons. When the exemplary
treatment system 10 is in operation, the depth of a Liquid
confained in the container 12 can be about five inches
equaling a volume of about thirty-five gallons. The container
12 can be made of PVC or non-reactive corrosive resistant
material. The container 12 is configured to contain liquid.
The liquid is to be treated in the treatment systern 10 and can
comprise one of an acidic metal-laden water and an alkaline
metal-laden water.

In an exemplary embodiment, the treatment system 10
includes another or second container 24 fluidly coupted
(plumbed) to the first container 12. The second container 24
inchudes the same physical features as the first container 12.
The first container 12 and second container are plumbed
together to allow liquid to flow from an influent supply 26
through the first container ta the second container 24 and to
an effluent discharge 28 (See flow arrows in FIG. 2). In an
exemplary embodiment, the effluent discharge can be a
sediment bag. The liquid can flow along the length of each
cell 12, 24. In an exemplary embodiment, the containers 12,
24 are plumbed to allow for influent and effluent to flow at
various elevations or depths in the containers 12, 24.

An aerator (or first aerator) 30 is configured to be disposed
in the container 12. The acrator 30 includes a body 32 having
a first end 34 and a second end 36 opposite the first end 34,
An aerator wall 38 is disposed between the first end 34 and
the second end 36. The aerator wall 38 includes an interior
surface 40 and an exterior surface 42 opposite the interior
surface 40. The aerator wall 38 includes a plurality of
perforations 44 formed in the acrator wall 38. The perfora-
tions 44 allow fluid communication between the interior
surface 40 and the extedor surface 46. Jo a preferred
embodiment, the perforations are one-half inch diameter
holes formed in the aerator wall 38. The first end 34, acrator
wall 38 and second end 36 define an aerator interior 46 and
an aerator exterior 48. The aerator 30 is configured to be
partially disposed in the liquid contained in the interior 20 of
the container 12. The aerator 30 is only partially immersed
in the liquid in the container 12. The aerator 30 is configured
to rotate about a longitndinal axis of the body 32 (See
rotational arrows at FIG. 3). The acrator 30 rotates through
the liquid in the container 12. As the liquid penetrates the
perforaticns 44, the liquid wets both the interjor surface 40
of the aerator 30 and the exterior surface of the aerator 30.
While the aerator 30 rotates through the liquid, the liquid is
aerated, {i.c., exposed to air).

A second aerator 50 having similar features to the first
aerator 30 is disposed in the second container 24. The second
aerator 50 is also rotatably partially disposed in the interior
20 of the second container 24. In an cxemplary embodiment,
the aerator 30, 50 is a PVC cylinder 30 having a first end 34
and second end 36 coupled 1o a cylinder wall 38 similar to
the aerator wall 38. The cylinder 30 has a fifteen inch
diameter and a nine foot length. The cylinder 30 has about
4,200 one-half inch diameter holes 44 through the cylinder
wall 38,

As illustrated in FIG. 3, a motive force element 52 is
operatively coupled to the first aerator 30 and in exemplary
embodimenis, also coupled to the second aerator 50. The
motive force element 52 is configured to rotate the aerator(s)
30, 50. In an exemplary embodiment, the motive force
element 52 imparts rotary motion o the eylinder(s) 30, 50.
A drive belt 54 and drive pulley arranpement can be
employed to rotate the cylinder(s) 30, 50. In an exemplary
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embodiment, the motive force element is a 110 volt, 1.7 amp
gear reduced ac molor rotating the cylinder(s) 30, 50 at
about 60 rpm.

A tank or reservoir 56 can be coupled to (he influent
supply 26 to provide a source of liquid 1o the treatment
system 10. In an exemplary embodiment, the tank 56 can be
a flash reaction tank, A pump 58 can be employed to pump
the liquid to the influent supply 26 from the tank 56. In an
exemplary embodiment, the pump can be 2 5 gpm, 15 amp,
110 watt pump.

Exemplary Treatment System Test Results

Test results from an exemplary ireatment systermn using
acidic heavy metal laden water from a mine site in north-
eastern Nevada are as follows:

Dissolved oxygen contents of samples drawn from the
mine site are consistently one (1) milligram per liter (mg) or
less. A single pass of the acidic heavy metal laden water
through the system, at a flow rate of 5 gpm, raised the
dissolved oxygen content 800 to 900 percent. Dissolved
oxygen levels rose from less than 1 mg/l o 8.5 mg/l or
higher. The acidic metal laden waters were circulated
through the system for as long as 3 hours, with oo apparent
improvement over the single pass, which takes approxi-
mately 15 mimtes.

The remaval of heavy metals from acidic, reduced envi-
ronmenl water requires raising the pH of the impacted
waters with an alkalinity providing reagent (e.g., lime shury
(CaOH2) or Sodium Hydroxide (NAOH) to remove (pre-
cipitate) the heavy metals from the impacted water. Either of
these. reagents are commonly the used in the treatment of
heavy metal contaminated water. These tests were con-
ducted using lime slurry (CaOH2) as the alkatinity providing
reagent for the precipitation of the heavy metals from the
impacted waters.

Test 1esults showed Lhal when the treated water and
aerated water had a final dissolved oxygen content of less
than 6 mg/l, the treated solution had an wostable and
unpredictable fimal pH and residual heavy metal content
after treatment. Tests results also showed that when the
treated and aerated water had a final dissolved oxygen
content of 6 mg/l or higher a stable pH and residual metal
content after treatment was achieved. Following ireatment
the oxidized solution had a drop in pH of approximately 1
to 1.5 standard units (s.0) after 12 hours. The dissolved
oxygen content also dropped 1 mg/l to 3 mg/l while the
chemical reactions were completed. Samples measured at up
to five days after treatment have shown that the final pH and
dissolved oxygen content remain stable after the preliminary
drop.

Test resulis have shown that dissolved oxygen require-
ments and consumption for completing chemical reactions at
certain pH plateans are evident and predictable during
treatment, reflecting the heavy iron content of the waters
used during the iesis. The pH platean from 2.5 s.u. t0 5.0 is
relatively easy to achieve while remaining in an oxidized
environment (dissolved oxygen content greater than 6
mg/1). The bulk of the heavy metal contaminates in the test
waters are precipitated out of solution at a pH range between
5.0 s.u. and 8.0 s.n. in this series of tests. The pH plateau of
5.0 to 8.0 requires large amounts of dissolved oxygen in
order to remain in an oxidized environment. The treatment
system performed well in maintaining an “oxidized envi-
ronment” during precipitation and sludge generation during
treatment. The pH plateau of 8.6 1o 10.0 was casily achieved
while remaining in a oxidized environrnent as the remaining
heavy metal concentration in the water was relatively low
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afier the initial precipitation at pH 8.0 s.u. The testing of the
proiotype treatment system produced stable precipitants
(heavy metal sludge) and clear discharge waters meeting or
exceeding Federal EPA standards for secondary drinking
water quality from heavily metal laden acidic mine waters in
all of the tests performed.

The piototype trealment system was consiructed and
based on a flow rate of approximately 5 gpm of infinent for
testing purposes only. The final dimensions of the rotating
perforated cylinder treatment system would be susceptible to
several factors. Dissolved oxygen requirements at each site
would vary, as the concentration of heavy metal contami-
nates in the impacted waters are different at each siie.
Dissolved oxygen requirements for precipitant formation
will vary, depending upon the water chemisiry and heavy
metals removed by the treatment system. Flow rates of acid
rock drainage and or alkaline rock drainage at each site are
different and would require different sized rotating cylinders
and cells- and/or a series of cells required. Testing and
optimization of the treatment system will be a determining
factor on the physical size of the treatment system.

The rotating perforated cylinders and shallow cells used
in this treatment system add large amounts of dissolved
oxygen from the atmosphere with minimal energy expendi-
fure and maximum efficiency.

Alkalinity providing reagents used in the treatment of
heavy metal laden acidic waters are also efficiently -and
effectively agitated by the rotating perforated cylinders. The
ionic exchange during precipitation of the heavy metals is
also optimized by the rotating perforated cylinders action.
The initial iniroduction of alkalinity providing reagents, into
the heavy metal Jaden reduced environment, (flash reaction
phase) produces a large sized particle precipitant. This large
sized particle is mainly coated and wo-reacted reagent. The
rotating perforated cylinders agitate and pick this particie up
aml liberate the un-reacted reagent for an efficient ionic
exchange during metal precipitation. While the ionic
exchange is enbanced by the rolating perforated cylinders
action, the oxidation process necessary for stable formation
of precipitants, during the ionic exchange, is optimized by
the particles being effectively exposed to the atmosphere in
a thin film, thereby assuring complete oxidation of the
precipitant during formation of the precipitant,

The rotating perforated cylinders and shallow cells used
in the disclosed treaiment system efficiendy agitate and
Liberate the alkalinity providing reagent, while enhancing
ionic exchange during the formation of the precipitant, with
minimal energy expenditure and maximum efficiency.

In an exemplary treatment system, the power require-
ments have been tested and are extremely efficient compared
to conventional treatments systems using air compressors
and paddle or propeller type agitators. In the exemplary
embodiment, the drive mechanism for the rotating perfo-
rated cylinders is a 110 voll ac gear reduced motor running
al 1.7 full Joad amperes. The amperage consumption of the
motor drops to approximately 1 ampere afler the rotating
cylinders reach an cquilibrium turning at 60 rpm. A non-
corrosive submersible pump rated at 5 gpm operating on 110
volts at 1.5 full load amps is used to circulate water through
the cells. The operating amperage of the non-corrosive pump
drops to approximately 1 ampere as the system is running.
Operating energy consumption of the rotating perforated
cylinder treatment system is approximately 2 amperes at 110
volts while in use.

A conventional treatment system, operating with an air
compressor and paddle or propeller type agitator, at the same
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fiow rate of 5 gpm, will consume at least 10 times more
energy than the rotating perforated cylinder treatment sys-
fem.

The exemplary prototype treatment system constructed
and tested has proven to be an efficient and effective system
in the treatment of acidic heavy metal laden waters. The low
energy consumption of the system, the efficiency of oxygen
addition, as well as ionic exchange optimization and efficient
alkalinity reagent consumption is evident in the testing
results. The energy consumption of this treatment system is
far less than the energy consumption of conventional sys-
tems. The efficiency of the rotating perforated cylinders
operating with shallow cells has proven to be efficient and
effective.

The motating perforated cylinder treatment system has to
date only been tested with acidic heavy metal laden waters.
The treatment system has the capabilities to be applied to
alkaline heavy metal laden waters also. The working theo-
ries are basically the same however reagents and pH pla-
teaus are different when an alkaline environment is treated
rather than an acidic environment.

It is contemplated that in addition to the disclosed treat-
ment system being configured to treat lquids, such as heavy
metal-laden water, other impacted waters having contami-
nants can be treated. The ireatment system can remove
volatile organic compounds, regular metals, or merely aerale
the water for low dissolved oxygen enviromments. The
treatment system disclosed can also be employed to bio-
remediate liquids, such as contaminated water supplies, and
the like.

While embodiments and applications of this invention
have been shown and described, it would be apparent to
those skilled in the art that many more modifications than
mentioned above are possible without departing from. the
inventive concepts herein, The invention, therefore, is not o
be restricted except in the spirit of the appended claims.

What is claimed is:

1. A treatment system comprising:

a first container comprising a first end and a second end
opposite said first end, a fist container wall disposed
between said first end and said second end, said first
end, said container wall and said second end defining a
first interior and a first exterior, said first end, said
container wall and said second end defining a first
centainer opening;

a second container fividly coupled to said first container,
said second container comprising a first end and a
second end opposite said first end, a second container
wall disposed between said first end and said second
end, said first end, said container wall and said second
end defining a second interior and a second exterior,
said first end, said container wall and said second end
defining a second container opening;

a first aerator partially disposed in said first interior
through said first container opening, said first aerator
comprising a body having a first end and a second end
opposite said first end, said body comprising an aeralor
wall disposed between said first end and said second
end, said aerator wall including a plurality of perfora-
tions through said aerator wall, said first end, said
second end and said aerator wall defining a first aerator
interior and a first aerator exterior, said first aerator
configured to partially rotatably dispose in a liquid
contained in said interior of said first container, said
first acrator configured to aerate said liquid both at said
first aerator interior and said first aerator extericr,
wherein said plurality of perforations formed in the first
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acrator wall are configured to lift a thin film of said
liquid from said first container by exploiting the surface
tension of said liquid, wherein said thin film bridges
said plurality of perforations, and said first aerator is
configured 1o create a cascading bubbling turbulent
flow in said liquid flowing along said first asrator wall,
as well a3 said liquid contained in said first container;

a second aerator partially disposed in said second interior

through said second container opening, said second
aerator comprising a body having a first end and a
second end opposite said first end, said body compris-
ing an aerator wall disposed between said first end and
said second end, said aerator wall including a plurality
of perforations through said acrator wall, said first end,
said second end and said aerator wall defining 2 second
acrator interior and a second aerator exterior, said
second aerator configured (o partially rotatably dispose
in a liquid contained in said interior of said second
container, said second aerator configured to aerate said
liqnid both at said second aerator interior zod said
second aerator exterior, wherein said plurality of per-
foralions formed in the second aerator wall are config-
ured to lift a thin film of said liquid from said secord
container by exploiting the surface tension of said
liquid, wherein said thin film bridges said plurality of
perforations, and said second aerator is configured to
create a cascading bubbling turbulent flow in said
liquid flowing along said second aerator wall, as well as
said liquid contained in said second container; and

a rotary motive force element operatively coupled to said

first aerator and said second aerator, said rotary motive
force element configured to rotate said first aerator and
said second zerator.

2. The treatment system of claim 1 further comprising:

at least one influent supply fluidly coupled to one of said

first container and said second conlainer;

at least one effluent discharge fluidly coupled to one of

said first container and sajd second container.

3. The treatment system of claim 2 wherein said at least
one influent supply is fluidly coupled to one of said first
container and said second container at a predetermined
depth of said first container and said second container, said
at least one effluent discharge is fluidly conpled 1o cne of
said first container and said second container at a predeter-
mined depth of said first container and said second container.

4. The ireatment system of claim 1 wherein said first
acrator and said second aerator are substantially cylinders
configured for rotary motion about a longitudinal axis
formed along said cylinder from said first ends of said first
and second aerators to said second ends of said first and
second aeralors.

3. The treatment system of claim 1 wherein said first
container and said second container are substantially semi-
cylinders configured for containing liquid in said first inte-
rior and said second interior along a longitudinal axis of said
semi-cylinders.

6. The trealment system of claim 1 wherein said Liquid
comprises one of an acidic metal-laden water and an alkaline
metal-laden water.

7. The treatment system of claim 1 wherein said plurality
of perforations comprises about one-half inch diameter holes
defined in said aerator wall.

8. The treatment system of claim 1 wherein said first
aerator and said second aeralor are configured to rotate
through said liquid and lift said liquid on an interior surface
and an exterior surface of said first aerator wall and said
second acrator wall.
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9. The treatment system of claim 1 wherein said plurality
of perforations of said first aerator are configured to fluidly
couple said first aerator interior with said first aerator
exterior wetting an exterior surface and an interior surface of
said first aerator wall with said liguid, and wherein said
plurality of perforations of said second aerator are config-
ured to fluidly couple said second aerator interior with said
second aerator exterior wetting an exterior surface and an
intertor surface of said second aerator wall with said Liquid.

10. The treatment systsm of claim 1 wherein said first
aerator and said second aerator are configured to increase
dissolved oxygen content of the lquid contained in said first
container and said second conlainer respectively.

11. The treatment system of claim: 1 wherein said first
aerator is configured 1o mix reduced liquid and oxygen rich
liquid in said ficst conlainer, wherein the mixture of said
reduced liquid with the oxygen rich liquid increases dis-
solved oxygen content of said liquid contained in said first
container and said second aerator is configured to mix
reduced liquid and oxygen rich liquid in said second con-
tainer, and wherein the mixture of said reduced liquid with
the oxygen rich liquid increases dissolved oxygen content of
said liquid contained in said second container.

12. The treatment system of claim 1 wherein said first
container and said second container are configured to pro-
mote flow of said liquid throngh said first container to said
second contaiver.

13. The treatment system of claim 1 wherein said first
aerator and said second aerator are configured o expose said
liquid to air.

14. The treatment system of claim 1 wherein said first
aerator is confignred to immerse into said liquid contained in
said first container a predetermined minimal depth, and said

- second aerator is configured to immerse into said liquid
contained in said second container a predetermined minimal
depth.

15. The treatment system of claim 1 wherein said first
aerator is configured to agitate reagents in said liquid
contained in said first container, and said second aerator is
confipured to agitate reagents in said liquid contained in said
second container.

16. The treatment system of claim 1 wherein said first
aerator is configured to increase the ionic exchange during
precipitation of heavy metals in said liquid and said second
aerator is configured to increase the ionic exchange during
precipitation of heavy metals in said hiquid.

17. The treatment system of clairn 16 wherein said first
and second aerators are configured to agitate and Lift coated
un-reacted reagent particles in said liquid and liberate said
un-reacted reagent thereby increasing ionic exchange during
metal precipitation.

18. The treatment system of claim 17 wherein said first
and second aerators are configured to expose said reagent
particles to air in a thin liquid film, wherein said precipitant
is completely oxidized during precipitant formation.

19. The treatment system of claim 1 further comprising:

a pump fleidly coupled io one of said first container and

said second container, said pump configured to circu-
late said lcuid through said first container and said
second contajper. )

20. A rotary waler treatment system comprising:

at least one open channel cell configured to contain a

liquid;
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a cylinder partially disposed in said open channel cell,
said cylinder having a first end and a second end
opposite said first end, and a cylinder wall coupled
between said first end and said second end, said cyl-
inder wall including a plurality of perforations formed
in said cylinder wall, wherein said cylinder is config-
ured to rotate through said liquid and lift a thin film of
said liquid on an interior surface and an exterior surface
of said cylinder wall by expleiting the surface tension
of said liquid, wherein said thin film bridges said
plurality of perforations, and said cylinder is configured
to create a cascading bubbling turbulent flow in said
liquid Howing along said cylinder wall, as well as said
liquid contained in said at least one open channel cell;

a motive force element coupled to said cylinder config-
ured 1o imparl rotary motion to said cylinder;

at least one influent supply coupled fo said at least one
open cell;

at least one effluent discharge coupled to said at least one
open cell; and

a pumnp fluidiy coupled to said at least one influent supply.
21. The rotary waler treatment system of claim 20 further
comprising:
another open channel cell fluidly coupled to said at least
cne cpen channel cell;

another cylinder partially disposed in said another open
channel cell, said another cylinder having a first end
and a second end opposite said first end, and a cylinder
wall coupled between said first end and said second
end, said cylinder wall including a plurality of perfo-
rations formed in said cylinder wall.

22. The rotary water treatment system of claim 21
wherein said motive force element comprises a gear reduced
motor coupled to said cylinder and said another cylinder
configured to rotate about a long axis of said cylinder and
said another cylinder.

23, The rotary water lreatment system of claim 20,
wherein said cylinder wall is configured to aerate said liquid
on both an cuter surface and an inner surface of said cylinder
wall.

24. The rotary water treatment system of claim 20
wherein said cylinder is partially disposed in said Hquid
contained in said open channel cell, and more than half of
said cylinder longitudinal cross section extending beyend
said open channel cell.

25. The rotary water treatment system of claim 20
whercin the rotary treatment system is configured to increase
dissolved oxygen content of the Hquid contained in said at
least one open channel cell.

26. The rotary water treatment system of claim 20
wherein said cylinder is configured to mix reduced liquid
and oxygen rich liquid in said at least one open channel cell,
wherein the mixture of said reduced liquid with the oxygen
rich liquid increases dissolved oxygen content of said liquid
contained in said at least one open chanriel cell.

27. The rolary water treatment system of claim 20
wherein said liquid comprises one of an acidic metal-laden
water and an alkaline metal-laden water.
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SECURITY AGREEMENT

THIS SECURITY AGREEMENT dated as of September |5 , 2006 {"Security Agreement"), is
made by IONIC WATER TECHNOLOGIES, INC., a Nevada corporation ("Grantor" or “I'W1™"), in favor
of PATRICK L. MOULTON or assign {*“Secured Party” or “Moulton™).

RECITALS

Pursuant to that certain Patent Transfer and Royalties Agreement dated as of the date hereof by and
among Grantor and Secured Party (the “Transfer Agreement”), Moulton has agreed to transfer all right and
title to the Patent and Patent Rights identified in the Transfer Agreement and further described at Exhibit
A, but only upon the condition, among others, that Grantor shall have executed and delivered to Secured
Party this Security Agreement.

AGREEMENT
Grantor hereby represents, warrants, covenants and agrees as follows:

1. DEFINED TERMS. When used in this Security Agreement the following
terms shall have the following meanings (such meanings being equally applicable
to both the singular and plural forms of the terms defined):

"Collateral" shall have the meaning assigned to such term in Section 2 of this Security Agreement.

"Contracts" means all contracts, undertakings, purchase orders, licensing agreements, joint ventures
or other agreements in or under which Grantor now holds or hereafter acquires any right, title or interest.

“Event of Default” shall have the mean ascribed to it in the Transfer Agreement, Section 12.

"Lien" means any mortgage, lien, deed of trust, charge, pledge, security interest or other
y 2
encumbrance.

"Patent" means all of the following in which Grantor now holds or hereafter acquires which are
related to or derive from the United States Patent No. 7,011,745 identified at Exhibit A: (a) all letters
patent of the United States or any other country, all registrations and recordings thereof and all applications
for letters patent of the United States or any other country, including, without limitation, registrations,
recordings and applications in the United States Patent and Trademark Office or in any similar office or
agency of the United States, any State thereof or any other country; (b) all reissues, divisions,
continuations, renewals, continuations in part or extensions thereof; (¢) all
petty patents, divisionals and patents of addition; (d} all patents to issue in any such applications; (c)
income, royalties, damages, claims and payments now and hereafter due and/or payable with respect to
patents, including, without limitation, damages, claims and recoveries for past, present or future
infringement; and (f) rights to sue for past, present and future infringements of any patent.

"Patent Rights" means any and all written agreements, in which Grantor now holds or hereafter
acquires any interest, granting any right with respect to the Patent (whether Grantor is the licensee or the
licensor thereunder).

“Permitted Liens” means those liens and security interests held against the Collateral pursnant to the
Loan Documents identified in the Transfer Agreement at Section 10, and those other liens that may
hereafter be placed against the Collateral upon written approval of the Secured Party.

"Secured Obligations" means (a) the obligation of Grantor to repay Secured Party all of the unpaid
cash and royalty payments identified at Section 9 of the Transfer Agreement.
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"UCC" means the Uniform Commercial Code as the same may, from time to time, be in effect in the
United States, State of Nevada; provided, however, in the event that, by reason of mandatory provisions of
law, any or all of the attachment, perfection or priority of Secured Party's security interest in any Collateral
is governed by the Uniform Commercial Code as in effect in a jurisdiction other than the State of Nevada,
the term "UCC" shall mean the Uniform Commercial Code as in effect in such other jurisdiction for
purposes of the provisions hereof relating to such attachment, perfection of priority and for purposes of
definitions related to such provisions.

In addition, the following terms if used herein shall be defined terms having the meaning set forth for
such terms in the UCC: " Account Debtor"; " Accounts"; "Chattel Paper"; "Deposit Accounts”;
"Equipment"; "Financial Assets"; "Fixtures"; "General Intangibles"; "Instruments”; "Inventory";
"Investment Property"; "Proceeds”. Each of the foregoing defined terms shall include all of such items now
owned, or hereafter acquired by Grantor.

All capitalized terms used herein and not otherwise defined herein shall have the respective meanings
given to them in the Security Agreement,

2. GRANT OF SECURITY INTEREST. As collateral security for the prompt and complete payment
and performance when due (whether at stated maturity, by acceleration or otherwise) of all the Secured
Obligations and in order to induce Secured Party to execute and perform pursuant to the Transfer
Agreement, Grantor hereby grants to Secured Party a security interest in all of Grantor's right, title and
interest, if any, in, to and under the following (all of which being collectively referred to herein as the
"Collateral"):

(a) The Patent and Patent Rights;

(b) All Deposit Accounts and other Accounts of Grantor;
(c) All Contracts of Grantor;

(d) All Equipment of Grantor;

(e) All Financial Assets of Grantor;

(f) All Fixtures of Grantor;

{g) All other intangible assets of Grantor, including, without limitation, all copyrights, trademarks,
licenses, drawings, technical information, customer lists, trade secrets, proprietary or confidential
information, inventions (whether or not patentable), procedures, know-how and models;

(h) All Inventory of Grantor;

(i) All other goods and personal property of Grantor, wherever
located, whether tangible or intangible, and whether now owned or hereafter
acquired, existing, leased or consigned by or to Grantor; and

(i) To the extent not otherwise included, alt Proceeds of each of the foregoing and all accessions
to, substitutions and replacements for and rents, profits and products of each of the foregoing; provided,
however, that "Collateral" shall not include any equipment lease, equipment financing agreement or
Equipment which is the subject of an equipment lease or equipment financing agreement to the extent and
for so long as the grant of a security interest therein is expressly prohibited by the terms of any enforceable
provision of such equipment lease or equipment financing agreement.

3. RIGHTS OF SECURED PARTY; COLLECTION OF ACCOUNTS.

(a} Notwithstanding anything contained in this Security Agreement to the contrary, Grantor
expressly agrees that it shall remain liable under each of its Contracts to observe and perform all the
conditions and obligations to be observed and performed by it thereunder and that it shall perform all of its
duties and obligations thereunder, all in accordance with and pursuant to the terms and provisions of each
such Contract. Secured Party shall not have any obligation or Hability under any Contract by reason of or
arising out of this Security Agreement or the granting to Secured Party of a lien therein or the receipt by
Secured Party of any payment relating to any Contract pursuant hereto, nor shall Secured Party be required
or obligated in any manner to perform or fulfill any of the obligations of Grantor under or pursuant to any
Contract, or to make any payment, or to make any inquiry as to the nature or the sufficiency of any
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payment received by it or the sufficiency of any performance by any party under any Contract, or to present
or file any claim, or to take any action to collect or enforce any performance or the payment of any amounts
which may have been assigned to it or to which it may be entitled at any time or times.

(b) Secured Party authorizes Grantor to collect its Accounts, provided that such collection is
performed in a prudent and businesslike manner, and Secured Party may, upon the occurrence and during
the continuation of any Event of Default and with prior written notice to Grantor, limit or terminate said
aunthority at any time. Upon the occurrence and during the continuance of any Event of Default, at the
request of Secured Party, Grantor shall deliver all original and other documents evidencing and relating to
the performance of labor or service which created such Accounts, including, without limitation, all original
orders, invoices and shipping receipts.

(¢) Secured Party may at any time, upon the occurrence and during the continuance of any Event
of Default, with prior written notice to Grantor of its intention to do so, notify Account Debtors of Grantor,
parties to the Contracts of Grantor, obligors in respect of Instruments of Grantor and obligors in respect of
Chattel Paper of Grantor that the Accounts and all or some of the right, title and interest of Grantor in and
under such Contracts. Instruments and Chattel Paper have been assigned to Secured Party and that
payments shall be made directly to Secured Party. Upon the request of Secured Party at any time after the
occurrence and during the continuance of an Event of Default, Grantor shall so notify such Account
Debtors, parties to such Contracts, obligors in respect of such Instruments and obligors in respect of such
Chattel Paper. Upon the occurrence and during the continuance of any Event of Default, Secured Party
may, in its name or in the name of others, communicate with such Account Debtors, parties to such
Contracts, obligors in respect of such Instruments and obligors in respect of such Chattel Paper to verify
with such parties, to Secured Party's satisfaction, the existence, amount and terms of any such Accounts,
Contracts, Instraments or Chattel Paper.

4. REPRESENTATIONS AND WARRANTIES. Grantor hereby represents and
warrants to Secured Party that:

(a) Except for the security interest granted to Secured Party under this Security Agreement and
Permitted Liens, Grantor is the sole legal and equitable owner of each item of the Collateral in which it
purports to grant a security interest herennder, having good and marketable title thereto, free and clear of
any and all liens except for Permitted Liens.

(b) No effective security agreement, financing statement, equivalent security or lien instrument or
continuation statement covering all or any part of the Collateral exists, except for Permitted Liens.

{c) This Security Agreement creates a legal and valid security interest on and in all of the
Collateral in which Grantor now has rights. Upon the filing of appropriate financing statements and the
taking of other actions as Secured Party deems appropriate, Secured Party will have a fully perfected
security interest in all of the Collateral in which Grantor now has rights subject only to Permitted Liens.
This Security Agreement will create a legal and valid and fully perfected first priority security interest in
the Collateral in which Grantor later acquires rights, when Grantor acquires those rights subject only
to Permitted Liens and additional filings to be made with the United States Patent and Trademark Office
and/or other offices as are necessary to perfect Secured Party's security interest in subsequent ownership
rights and interests of Grantor in the Collateral.

5. COVENANTS. Grantor covenants and agrees with Secured Party that from and after the date of
this Security Agreement and until the Secured Obligations have been performed and paid in full:

5.1 Disposition of Collateral. Grantor shall not sell, lease, transfer or otherwise dispose of any of
the Collateral, or attempt or contract to do so, other than as permitted by the Security Agreement or as
required due to obligations owing pursuant to the Permitted Liens.

5.2 Relocation of Business or Collateral. Grantor shall not relocate its chief executive office,
principal place of business or its records, or allow the relocation of any Collateral (except as allowed
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pursuant to Section 5.1 immediately above) from outside the states of Nevada or Idaho, USA, without prior
written notice to Secured Party.

5.3 Limitation on Liens on Collateral. Grantor shall not, directly or indirectly, create, permit or
suffer to exist, and shall defend the Collateral against and take such other action as is necessary to remove,
any lien on the Collateral, except Permitted Liens.

5.4 Taxes, Assessments, Etc. Grantor shall pay promptly when due all property and other taxes,
assessments and government charges imposed upon, and all claims (including claims for labor, materials
and supplies) against, the equipment, fixtures or inventory, except to the extent the validity thereof is being
contested in good faith and adequate reserves are being maintained in connection therewith,

5.5 Maintenance of Records. Grantor shall keep and maintain at its own cost and expense
satisfactory and complete records of the Collateral.

5.6 Registration of Intellectual Property Rights. Grantor shall promptly register or cause to be
registered (to the extent not already registered and consistent with good faith business judgment) the most
recent version of any Patent which, individuaily or in the aggregate, is material to the conduct of Grantor's
business, with the United States Patent Office, as applicable, including, without limitation, in all such cases
the filing of applications for renewal, affidavits of use, affidavits of noncontestability and opposition and
interference and cancellation proceedings. '

5.7 Notification Regarding Changes in Intellectual Property. Grantor shall promptly advise
Secured Party of any subsequent ownership right or interest of Grantor in or to the Patent, and as to any
material copyright, trademark or license in which Grantor has an interest.

5.8 Defense of Intellectual Property. Grantor shall (i) protect, defend and maintain the validity and
enforceability of the Patent, Patent Rights and all material current copyrights and trademarks, (ii) use its
best efforts to detect material infringements of the Patent, Patent Rights and all material current copyrights
and trademarks and promptly advise Secured Party in writing of material infringements detected and (iii)
not
allow the Patent, Patent Rights and all material current copyrights and trademarks to be abandoned,
forfeited or dedicated to the public without the written consent of Secured Party in each case unless
reasonable business practice would determine that any such failure to act or abandonment is appropriate.

5.9 Further Assurances; Pledge of Instruments. At any time and from time to time, upon the
written reasonable request of Secured Party, and at the sole expense of Grantor, Grantor shall promptly and
duly execute and deliver any and all such further instruments and documents and take such further action as
Secured Party may reasonably deem necessary or desirable to obtain the full benefits of this Security
Agreement, including, without limitation, facilitating the filing of UCC-1 Financing Statements in all
applicable jurisdictions and this Security Agreement (and any amendment hereto) or a collateral assignment
(and any amendments thereto) with the United States Copyright Office and/or Patent and Trademark
Office, as applicable.

5.10 Maintenance of Insurance. Grantor shall maintain, with financially sound and reputable
companics, insurance policies insuring (a) its equipment, fixtures and inventory against loss by fire,
explosion, theft and such other casualties as are usually insured against by companies engaged in the same
or similar businesses and (b) to the extent requested by Secured Party, Grantor and Secured Party against
liability for personal injury and property damage relating to such equipment, fixtures and inventory. Such
policies are to be in such amounts and against at least such risk as are usually insured against in the same
general area by companies of the same or a similar size engaged in the same or a similar business as
Grantor. Grantor shall, if so requested by Secured Party, deliver to Secured Party, as often as Secured Party
may reasonably request, a report of a reputable insurance broker satisfactory to Secured Party with respect
to the insurance on its equipment, fixtures and inventory. All insurance with respect to the equipment,
fixtures and inventory shall provide that no cancellation, reduction in amount or change in coverage
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thereof shall be effective until at least thirty (30) days after receipt by Secured Party of written notice
thereof.

5.11 Right of Inspection and Audit. Upon reasonable notice to Grantor (unless an Event of Default
has occurred and is continuing, in which case no notice is necessary), Secured Party shall at all times have
fall and free access during normal business hours to all the books and records and correspondence of
Grantor, and Secured Party or any agents or representatives of Secured Party may examine the same, take
extracts therefrom and make photocopies thereof, and Grantor agrees to render to Secured Party, at
Grantor's cost and expense, such clerical and other assistance as may be reasonably requested with regard
thereto. Upon reasonable notice to Grantor (unless an Event of Default has occurred and is continuing, in
which case no notice is necessary), Secured Party and its agents and representatives shall also have the
right to enter into and upon any premises where any of the equipment, fixtures or inventory is located for
the purpose of conducting audits and making physical verifications of such equipment, fixtures and
inventory and test verifications of the Accounts in any manner and through any medium that it considers
advisable, and Grantor agrees to furnish all such assistance and information as Secured Party may
reasonably require in connection therewith.

5.12 Continuous Perfection. Grantor shall not change its name, identity or corporate structure in any
manner which might make any financing or continuation statement filed in connection herewith seriously
misleading within the meaning of Section 9-402(7) of the UCC (or any other then applicable provision of
the UCC) unless Grantor gives Secured Party prior written notice thereof and takes all action necessary or
reasonably requested by Secured Party to amend such financing statement or continnation statement so that
it is not seriously misleading.

5.13 Power of Attorney. Effective only upon the occurrence and during the continuance of an Event
of Default, Grantor hereby irrevocably appoints Secured Party (and any of Secured Party's designated
officers or employees) as Grantor’s true and lawful attorney to: (a) send requests for verification of
Accounts or notify account debtors of Secured Party's security interest in the Accounts; (b) endorse
Grantor's name on any checks or other forms of payment or security that may come into Secured Party's
possession; (¢) sign Grantor's name on any invoice or bill of lading relating to any Account, drafts against
account debtors, schedules and assignments of Accounts, verifications of Accounts, and notices to account
debtors, {d) make, settle and adjust all claims under and decisions with respect to Grantor's policies of
insurance; (¢) settle and adjust disputes and claims respecting the accounts directly with account debtors,
for amounts and upon terms which Secured Party determines to be reasonable; (f) modify, in its sole
discretion, any intellectual property security agreement entered into between Grantor and Secured Party
without first obtaining Grantor's approval of or signature to such modification by amending reference to
any right, title or interest in any Copyrights, Patents or Trademarks, acquired by Grantor after the execution
hereof or to delete any reference to any right, title or interest in any Copyrights, Patents or Trademarks, in
which Grantor no longer has or claims any right, title or interest; (g) file, in its sole discretion, one or more
financing or continuation statements and amendments thereto, relative to any of the Collateral without the
signature of Grantor where permitted by law; and (h) transfer any intellectual property Collateral into the
name of Secured Party or a third party to the extent permitted under the UCC. The appointment of Secured
Party as Grantor's attorney in fact, and each and every one of Secured Party's rights and powers, being
coupled with an interest, is irrevocable until all of the Secured Obligations have been fully repaid and
performed and Secured Party's obligation to provide
advances hereunder is terminated,

6. RIGHTS AND REMEDIES UPON DEFAULT.

(a) If any Event of Default shall occur and be continuing, Secured Party may exercise in addition to
all other rights and remedies granted to it under this Security Agreement and under any other instrument or
agreement securing, evidencing or relating to the Secured Obligations, all rights and remedies of a secured
party under the UCC. Without limiting the generality of the foregoing, Grantor expressly agrees that in any
such event, and during the existence and continuance of an Event of Default, Secured Party, without
demand of performance or other demand, advertisernent or notice of any kind (except the notice specified
below of time and place of public or private sale) to or upon Grantor or any other person (all and each of
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which demands, advertisements and notices are hereby expressly waived to the maximum extent permitted
by the UCC and other applicable law), may forthwith collect, receive, appropriate and realize upon the
Collateral, or any part thereof, and may forthwith sell, lease, assign, give an option or options to purchase
or sell or otherwise dispose of and deliver said Collateral (or contract to do s0), or any part thereof, in one
or more parcels at public or private sale or sales, at any exchange or broker's board or at any of Secured
Party's offices or elsewhere at such prices as it may deem best, for cash or on credit or for future delivery
without assumption of any credit risk. Secured Party shall have the right upon any such public sale or sales,
and, to the extent permitted by law, upon any such private sale or sales, to purchase the whole or any part
of said Collateral so sold, free of any right or equity of redemption, which equity of redemption Grantor
hereby releases. Grantor further agrees, at Secured Party's request and during the existence and continuance
of an Event of Default, to assemble the Collateral and make it available to Secured Party at places which
Secured Party shall reasonably select, whether at Grantor's premises or elsewhere. Secured Party shall
apply the net proceeds of any such collection, recovery, receipt, appropriation, realization or sale as
provided in Section 6(d) hereof, Grantor remaining liable for any deficiency remaining unpaid after such
application, and only after so paying over such net proceeds and after the payment by Secured Party of any
other amount required by any provision of law, need Secured Party account for the surplus, if any, to
Grantor. To the maximum extent permitted by applicable law, Grantor waives all claims, damages, and
demands against Secured Party arising out of the repossession, retention or sale of the Collateral except
such as arise out of the gross negligence or willful misconduct of Secured Party, Grantor agrees that
Secured Party need not give more than thirty (30} days' notice (which notification shall be deemed given
when mailed or delivered on an overnight basis, postage prepaid, addressed to Grantor at its address set
forth in the Transfer Agreement, of the time and place of any public sale or of the time after which a private
sale may take place and that such notice is reasonable notification of such matters. Grantor shall remain
liable for any deficiency if the proceeds of any sale or disposition of the Collateral are insufficient to pay all
amounts to which Secured Party is

entitled, Grantor also being liable for the reasonable fees of any attorneys employed by Secured Party to
collect such deficiency.

(b) Grantor also agrees to pay all fees, costs and expenses of Secured Party, including, without
limitation, reasonable attorneys' fees, reasonably incurred in connection with the enforcement of any of its
rights and remedies hereunder.

(c) The Proceeds of any sale, disposition or other realization upon all or any part of the Collateral
shall be distributed by Secured Party in the following order of prioritics:

FIRST, to Secured Party in an amount sufficient to pay in full the reasonable costs of Secured
Party in connection with such sale, disposition or other realization, including all fees, costs, expenses,
liabilities and advances reasonably incurred or made by Secured Party in connection therewith, including,
without limitation, reasonable attorneys' fees;

SECOND, to Secured Party in an amount equal to the then unpaid Secured Obligations; and

THIRD, upon payment in full of the Secured Obligations, to Grantor or its representatives, in
accordance with the UCC or as a court of competent jurisdiction may direct.

(d) Secured Party acknowledges and understands that any rights and remedies provided
herein or by applicable law are subject and subordinate to the priority rights of the Permitted Liens.

7. INDEMNITY. Grantor agrees to defend, indemnify and hold harmless Secured Party against (a) all
obligations, demands, claims and liabilities claimed or asserted by any other party in connection with the
transactions contemplated by this Security Agreement and (b) all losses or expenses in any way suffered,
incurred or paid by Secured Party as a result of or in any way arising out of or following transactions
between Secured Party and Grantor, whether under this Security Agreement or otherwise (including
without limitation, reasonable attorneys' fees and expenses for one firm of counsel), except for losses
arising from or out of Secured Party's gross negligence or willful misconduct.

Security Agreement — Page 6 PATENT
REEL: 018442 FRAME

: 0204



8. LIMITATION ON SECURED PARTY'S DUTY IN RESPECT OF COLLATERAL. Secured Party
shall deal with the Collateral in the same manner as it deals with similar property for its own account.
Secured Party shall be deemed to have acted reasonably in the custody, preservation and disposition of any
of the Collateral
if it takes such action as Grantor requests in writing, but failure of Secured Party to comply with any such
request shall not in itself be deemed a failure to act reasonably and no failure of Secured Party to do any act
not so requested shall be deemed a failure to act reasonably.

9. REINSTATEMENT. This Security Agreement shall remain in full force and effect and continue to
be effective should any petition be filed by or against Grantor for liquidation or reorganization, should
Grantor become insolvent or make an assignment for the benefit of creditors or should a receiver or trustee
be appointed for all or any significant part of Grantor's property and assets and shall continue to be
effective or be reinstated, as the case may be, if at any time payment and performance of the Secured
Obligations, or any part thereof, is, pursuant to applicable law, rescinded or reduced in amount or must
otherwise be restored or retumed by any obligee of the Secured Obligations, whether as a "voidable
preference,” "fraudulent conveyance" or otherwise, all as though such payment or performance had not
been made. In the event that any payment, or any part thereof, is rescinded, reduced, restored or returned,
the Secured Obligations shall be reinstated and deemed reduced only by such amount paid and not so
rescinded, reduced, restored or returned,

10. MISCELLANEOQUS.
10.1 No Waiver; Cumulative Remedies.

{a} Secured Party shall not by any act, delay, omission or otherwise be deemed to have waived
any of its respective rights or remedies hereunder, nor shall any single or partial exercise of any right or
remedy hereunder on any one occasion preclude the further exercise thereof or the exercise of any other
right or remedy,

(b) The rights and remedies hereunder provided are cumulative and may be exercised singly or
concurrently and are not exclusive of any rights and remedies provided by law.

{c)} None of the terms or provisions of this Security Agreement may be waived, altered, modified
or amended except by an instrument in writing, duly executed by Grantor and Secured Party.

10.2 Releases.

(a) At such time as the Secured Obligations shall have been paid and performed in full, the
Collateral shall be released from the Liens created hereby, and this Security Agreement and all obligations
of Secured Party and Grantor hereunder shall terminate, all without delivery of any instrument or
performance of any act by any party, and all rights to the Collateral shall revert to Grantor. At the request
and sole expense of Grantor following any such termination Secured Party shall deliver to Grantor any
Collateral held by Secured Party hereunder, and execute and deliver to Grantor such docurnents as
Grantor shall reasonably request to evidence such termination.

(b) If any of the Collateral shall be sold, transferred or otherwise disposed of by Grantor in a
manner permitted by the Credit, then Secured Party, at the request and sole expense of Grantor, shall
execute and deliver to Grantor all releases or other documents reasonably requested for the release of the
Liens created hereby on such Collateral.

{c) This Security Agreement and the security interests granted herein shall remain in full force
and effect and continue to be effective if at any time payment and performance of the Secured Obligations,
or any part thereof, is, pursuant to applicable law, avoided, rescinded or reduced in amount, or must
otherwise be restored or returned by any obligee of the Secured Obligations, whether as a "voidable
preference,” "fraudulent conveyance” or otherwise, all as though such payment or performance had not
been made. In the event that any payment, or any part thereof, is avoided, rescinded, reduced, restored or
returned, the Secured Obligations and the security interests granted
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herein shall be reinstated and the Secured Obligations shall be deemed reduced only by such amount paid
and not so avoided, rescinded, reduced, restored or returned.

10.3 Successor and Assigns. This Security Agreement and all obligations of Grantor hereunder shall
be binding upon the successors and assigns of Grantor, and shall, together with the rights and remedies of
Secured Party hereunder, inure to the benefit of Secured Party, any future holder of any of the indebtedness
and their respective successoss and assigns. No sales of participations, other sales, assignments, transfers er
other dispositions of any agreement governing or instrument evidencing the Secured Obligations or any
portion thereof or interest therein shall in any manner affect the Lien granted to Secured Party hereunder.

104 Notices. Any notice or other commusiication herennder to any party shall be addressed and

delivered (and shall be deemed given) in accordance with the Security Agreement to the addresses set forth
in the Transfer Agreement.

10.5 Counterparts. This Security Agreement may be executed in any number of separate
counterparts, each of which, when so exceuted, shall be deemed an original, and all of said counterparts
. taken together shall be deemed to.constitute but one and the same instrument.

10.6 Severability. If any provision of this Securify Agreement ic held to be unenforceable under
applicable law for any reason, it shall be adjusted, if possible, rather than voided in order to achieve the
intent of the parties to the extent possible. In any event, all ather provisions of this Security Agreement
shall be deemed valid and enforceable to the fullest extent possible under applicable law.

107 Governing Law. In all respects, including all matters of construction, validity and performance,
this Security Agreement and the Secured Obligations arising hereunder shall be govemed by, and construed

and enforced in accordance with, the laws of the United States, State of Nevada applicable to contracts
made and performed in such State.

IN WITNESS WHERECF, each of the parties hereto has cansed this Security Agreement to be
execnted and delivered by its duly anthorized officer on the date first set forth above.

GRANTOR: SECURED PARTY:
IONIC WATER TECIHNOLOGIES, INC. PATRICK L. MOULTON:
Date: September , 2006. , Date: September ¥ S, 2006.
BY: _Xi Aa }

e S T
Representing the Board of Directors Individually arld Ok Behalf of
Of IONIC WATER TECHNOLOGIES, INC. Parties defined as “Moulton™
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herein shall be reinstated and the Secured Obligations shall be deemed reduced only by such amount paid
and not so avoided, rescinded, reduced, restored or retimed.

10.3 Successor and Assigns. This Security Agreement and all obligations of Grantor hereumder shall
be binding upon the successors and assigns of Grantor, and shall, together with the rights and remedies of
Secured Party hereunder, inure to the benefit of Secured Party, any future holder of any of the indebtedness
and their respective successors and assigns. No sales of participations, other sales, assignments, transfers or
other dispositions of any agreement governing or instrument evidencing the Secured Obligations or any
portion thereof or interest therein shall in any manner affect the Lien granted to Secured Party hereunder.

10.4 Notices. Any notice or other communication hereunder to any party shall be addressed and

delivered (and shall be deemed given) in accordance with the Security Agreement to the addresses set forth
in the Transfer Agreement.

10.5 Counterparts. This Security Agreement may be executed in any number of separate _
counterparts, each of which, when so exccuted, shall be deemed an original, and alt of said counterparts
taken together shall be deemed to constitute but one and the same instrument.

10.6 Severability. If any provision of this Security Agreement is held to be unenforceable under
applicable law for any reason, it shafl be adjusted, if possible, rather than voided in order to achieve the
intent of the parties to the extent possible. In any event, all other provistons of this Security Agreement
shall be deemed valid and enforcéable to the fullest extent possible under applicable law.

10.7 Governing Law. In all respects, including all matters of construction, validity and performance,
this Security Agreement and the Secured Obligations arising hereunder shall be govermed by, and construed

and enforced in accordance with, the laws of the United States, State of Nevada applicable to contracts
made and performed in such State.

IN WITNESS WHEREQF, each of the parties hereto has caused this Security Agreement to be
executed and delivered by its duly authorized officer on the date first set forth above.

GRANTOR: SECURED PARTY:
1ONIC WATER TECHNOLOGIES, INC. . PATRICK L. MOULTON:

Daie: September [5 , 2006. Date: September , 2006.

BY:
C _ Representing th%oard of Directors

Individually and On Behalf of
Of IONIC WATER TECHNOLOGIES, INC. Parties defined as “Moulton”
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ROTATING PERFORATED CYLINDER
TREATMENT SYSTEM

PRIORITY CLAIM

~ This application claims priority to Provisional Patent
Application No. 607395,262 filed with the United States
Patent and Trademark Office on Jul. 11, 2002.

BACKGROUND

The present disclosure relates to treatment syslems, spe-
cifically 1o a low-energy treatment sysiem for low-flow acid
amd alkaline drainage located in remote areas.

The precipitation of heavy metals from acidic or alkaline
metal-laden water requires large amounts of dissolved oxy-
gen to complete chemical reactions at certain pH plateaus.
Complete oxidation of the heavy metal precipitant is key to
producing a stable metal precipitant, thereby producing a
stable Gltered or decanted water for discharge after treat-
ment. Reduced environmenis (dissolved oxygen deficient)
remain unstable and the final p¥ and or residual metal
content of the discharge water is unpredictable.

Air compressors and paddle type agitators used in prior
art heavy metal treatment systems consume large amounts of
energy during the oxidation and agitation phases of heavy
metal precipitation. The efficiency of compressed air bub-
blers, used in aerating metal laden waters, depend on bubble
size and the distribution of these bubbles in the water during
the treatment phases. Agitation of the heavy metal laden
waters with paddle type or propeller type blades require
large amounts of coergy, as they operate within tanks and
move large amounts of water, in order 1o assure adequate
introduction and mixing of oxygen enriched waters and pH
adjusting reagents during treatrnent of beavy metal laden
waters.

The prior art treatment systems rely on air compressors to
add atmosphere to the heavy metal laden waters in order to
raise the dissolved oxygen content of the water during
treatment phases. Efficiency of the compressed air and the
absorption of oxygen by the beavy metal laden water during
treatment, depends on bubble size and the distribution of
ihese bubbles within the prior art deep tanks. Excess
amounts of compressed atmosphere must be added to insure
that adequate oxygen is absorbed by the heavy metal laden
water during the treatment and formation of the precipitants.
This requires large amounts of energy to be expended in
order to insure adequate oxidation takes place. Additionally,
the remote nature of many imgpacted sites that require
treatment systems ofien lack commercial electrical power.

Paddle type agitators used in prior art treatment systems
move slowly within deep tanks and are largely unable to
liberate the coated and un-reacted alkalinity providing
reagent, thereby requiring the additional addition of reagent,
to compensate for the un-reacted reagent previously added.
The efficiency of the ionic exchange is also compromised as
the large sized particle is not as cfficient as a small particle
during the formation of the precipitant. Prior art paddle type
agitators also require and consume large amounts of energy
as they have to move large amounts of water within deep
tanks.

What is nceded in the art is a treatment system designed
to improve the efficiency of the oxidation and agitation
phases of heavy metal precipitation during treatment, while
utilizing a low-energy consumption power source.
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SUMMARY

The disclosed device is directed toward a treatment sys-
tem. The lreatment system comprises a first container com-
prising a first end and a second end opposite the first end, a
first container wall disposed between the first end and the
second end. The first end, the container wall and the second
end define a first interior and a first exterior. The first end,
the container wall and the second end define a first container
opening. A second container is fluidly coupled to the first
container. The second container comprises a first end and a
second cnd opposite the first end, a second container wall
disposed between the first cnd and the second end. The first
end, the container wall and the second end define a second
interior and a second exterior. The first end, the container
wall and the second end define a second container opening.
A first acrator is partially disposed in the first interior
through the first container opening. The first aerator com-
prises a body having a first end and a second end opposite
the first end. The body comprises an aerator wall disposed
between the first end and the second end. The aerator wall
includes a plurality of perforations through the aerator wall.
The first end, the second end and the aerator wall define a
first aerator interior and a first aerafor exterior. The first
aerator configured to partially rotatably disposs in a liquid
contained in the interior of the first container. The first
aerator is configured to aerate the liquid both at the first
aerator interior and the first acrator exterior. A second aerator
is partially disposed in the second interior through the
second container opening. The second aerator comprises a
body having a first end and a second end opposite the first
end. The body comprises an acrator wall disposed between
the first end and the second end. The acrator wall includes
a plurality of perforations through the aerator wall. The first
end, the second end and the aerator wall define a second
aerator interior and a second aerator exterior. The second
aerator is configured 1o partially rotatably dispose in a liquid
contained in the interior of the second container. The second
aerator is configured to aerate the liquid both at the second
aerator interior and the second aerator exterior. A rotary
motive force element is operatively coupled to the first
aerator and the second aerator. The rotary motive force
element is configured to rofate the first aerator and the
second aerator.

Another embodiment of the disclosed device is directed
toward a rotary water treatment system comprises al least
one open chanpel cell configured to contain a liquid. A
cylinder partially disposed in the open channel cell. The
cylinder having a first end and a second end opposite the first
end, and a cylinder wall coupled between the first end and
the second end. The cylinder wall including a plurality of
perforations formed in the cylinder wall. A motive force
¢lement is coupled to the cylinder configured to impart
rotary motion to the cylinder. At least one influent supply is
coupled to at least one open cell. At least one effluent
discharge is coupled to the at least one open cell. A pump is
fluidly coupled to the at least one influent supply.

A method of treating a liquid is disclosed. The method of
treating a liquid comprises flowing the liquid through an
influent supply into at least one open channel cell. The
method includes rotating a cylinder through the liquid. The
cylinder is partially disposed in at feast one open channel
cell. The cylinder comprises a first end and a second end
opposite the first end and a perforated cylinder wall coupled
between the first end and the second end. The first end, the
perforated cylinder wall and the second end define an
interior and an exterior of the cylinder. The method includes
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lifting the liquid from at least onc open channel cell onto the
perforated cylinder wall at an interior surface and an exterior
surface of the perforated cylinder wall. The method includes
exposing the liquid to air from the exterior of the cylinder
and the interior of the cylinder. The method includes flowing
a treated liquid out of at least one open channel cell through
an effluent discharge.

BRIEF DESCRIPTION OF THE DRAWINGS

Referring now to the figures, wherein like clements are
numbered the same.

FIG. 1 is a perspective view of an exemplary treatment
system.

FIG. 2 is a plan view of an exemplary treatment system.

FIG. 3 is a partial perspective view of an exemplary
treatment system.

DETAILED DESCRIPTION

Persons of ordinary skill in the art will realize that the
following description of the present disclosure is illustrative
only and not in any way limiting. Other embodiments of the
invention will readily suggest themselves to such skilled
persons having the benefit of this disclosure.

The present disclosure describes a water treatment system
for treating contaminated water, such as a heavy metal-laden
water supply. In order to efficiently add dissolved oxygen
from the atmosphere inio a reduced environment of heavy
metal laden waters (oxygen deficient) the surface of the
water must be exposed lo the atmosphere. An exemplary
treatment system disclosed herein includes perforated rotat-
ing cylinders in order to exploit the surface lension proper-
ties of water, by lifting a thin film of the water from the cells
and carrying the water on both the inside and oulside
surfaces of the rotating perforated cylinders. The perfora-
tions of the cylinders are “bridged” by a thin film of water
as they rotate. This thin film of water absorbs oxygen from
the atmosphere and effectively and efficiently raises the
dissolved oxygen content of the heavy metal laden water.

One exemplary system operates with a fiow rate of about
5 gpm of heavy metal laden water, with the perforated
cylinders rotating at about 60 rpm, effectively disiribules the
inflvent over a total surface area of about 50,868 square feet.

"Fhe leading edge of the perforated cylinders, while rotat-
ing, also creates a cascading bubbling waterfall type action
or, turbulent flow as the excess water that is lifted by the
perforations is drained off of the cylinders. This cascading
action also effectively and efficiently adds dissolved oxygen
1o the reduced environment (oxygen deficient) waters con-
tained within the cells. The rotating action of the cylinders
within the cells effectively and efficiently add large amounts
of dissolved oxygen from the atmosphere, to the contained
water in the cell, while thoroughly mixing the reduced and
oxygen rich waters together, thereby raising the dissolved
oxygen content of the conlained waters.

Referring to FIGS. 1, 2 and 3 a perspeclive view, a top
view and a partial perspective view of an exemplary treai-
ment system are illustrated. The treatment system 10 is
shown in part without some of the subcomponents. The
treatment system 10 includes at least one container (a first
contaiper or in an exemplary embodiment, an open channel
cell) 12 preferably in a semi-cylinder shape. The container
12 includes a first end 14 and a second end 16 opposite the
ficst end 14. A container wall 18 is disposed between the first
end 14 and the second end 16 to define an interior 20 and an
exterior 22. In an exemplary embodiment, the container 12
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is an open-lopped semi-circular cell having about a ten foot
Iength and about an eighteen inch diameter. The tofal depth
of the container 12 can be about wine inches and have a
capacity of about sixty-six gallons, When the exemplary
treatment system 10 is in operation, the depth of a liquid
contained in the container 12 can be about five inches
¢qualing a volume of about thirty-five gallons. The container
12 can be made of PVC or non-reactive corrosive resistant
malerial. The container 12 is configured to contain liquid.
The liquid is to be treated in the treatment system 10 and can
comprise one of an acidic metal-laden water and an alkaline
metal-laden water.

In an exemplary embodiment, the treatmeni system 10
includes another or second container 24 fluidly coupled
(plumbed) to the first container 12. The second container 24
includes the same physical features as the first container 12.
The first container 12 and second container are plumbed
together to allow liquid to flow from an influent supply 26
through the first contaiver to the second container 24 and to
an effluent discharge 28 (See flow arrows in FIG. 2). In an
exemplary embodiment, the effluent discharge can be a
sediment bag. The liquid can flow along the length of each
cell 12, 24, In an exemplary embodiment, the containers 12,
24 are plumbed to allow for influent and effiuent to flow at
various elevations or depths in the containers 12, 24,

An aerator (or first acrator) 30 is configured to be disposed
in the container 12. The aerator 30 includes a body 32 having
a first end 34 and a second end 36 opposite the first end 34.
An aerator wall 38 is disposed between the first end 34 and
the second end 36. The aerator wall 38 includes an interior
surface 40 and an exterior swrface 42 opposite the interior
snrface 40. The aeralor wall 38 includes a plurality of
perforations 44 formed in the aerator wall 38. The perfora-
tions 44 allow fluid communication between the interior
surface 40 and the exterior surface 46. In a preferred
embodiment, the perforations are one-half inch diameter
holes formed in the aerator wall 38. The first end 34, aerator
wall 38 and second end 36 define an acrator interior 46 and
an aerator exterior 48. The aerator 30 is configured 1o be
partially disposed in the Liquid contained in the interior 20 of
the container 12. The aerator 30 is only partially immersed
in the liquid in the container 12. The acrator 30 is configured
to rotate about a longitudinal axis of the body 32 (See
rotational arrows at FIG. 3). The aerator 30 rotates through
the liquid in the container 12. As the liquid penetrates the
perforations 44, the liquid wets both the interior surface 40
of the aerator 30 and the exterior surface of the aerator 30.
While the acrator 30 rotates through the liguid, the liguid is
aerated, (i.c., exposed to air).

A second aerator 50 having similar features to the first
aerator 30 is disposed in the second container 24. The second
acrator 50 is also rotatably partially disposed in the interior
20 of the second container 24. In an exemplary embodiment,
the aerator 30, 50 is a PVC cylinder 3@ having a first end 34
and second end 36 coupled to a cylinder wall 38 similar to
the aerator wall 38. The cylinder 30 has a fifteen inch
diameter and a nine foot length. The cylinder 30 has about
4,200 one-half inch diameter holes 44 through the cylinder
wall 38.

As illustrated in FIG, 3, 2 motive force element 52 is
operatively coupled to the first acrator 30 and in exemplary
embodiments, alse coupled to the second acrator 50. The
motive force element 52 is configured to rotate the aerator(s)
30, 50. In an exemplary embodiment, the motive force
element 52 imparts rotary motion to the cylinder(s) 30, 50.
A drive belt 54 and drive pulley arrangement can be
employed o rotate the cylindex(s) 30, 50. In an exemplary
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embodiment, the motive force element is a 110 volt, 1.7 amp
gear reduced ac motor rotating the cylinder(s) 30, 50 at
about 60 rpm.

A tank or reservoir 56 can be coupled to the influent
supply 26 to provide a source of liquid to the treatment
system 10. In an exemplary embodiment, the tank 56 can be
a flash reaction tank. A pump 58 can be employed lo pump
the liquid to the influent supply 26 from the tank 56. In an
exemplary embodiment, the pump can be a 5 gpm, 15 amp,
110 watt pump.

Exemplary Treatment Systern Test Results

Test results from an exemplary freatment system using
acidic heavy metal laden water from a mine site in north-
eastern Nevada are as follows:

Dissolved oxygen contents of samples drawn from the
mine site are consistently one (1) milligram per liter (mg) or
less. A single pass of the acidic heavy metal laden water
through the system, at a flow rate of 5 gpm, raised the
dissolved oxygen content 800 to 900 percent. Dissolved
oxygen levels rose from less than 1 mg/l to 8.5 mg/l or
higher, The acidic metal laden waters were circulated
through the system for as long as 3 hours, with no apparent
improvement over the single pass, which takes approxi-
mately 15 minutes.

The removal of heavy metals from acidic, reduced envi-
ronment water requires raising the pH of the impacled
walers with an alkalinity providing reagent (e.g., lime shurry
(CaOH2) or Sodium Hydroxide (NAOH) to remove (pre-
cipitate) the heavy metals from the impacted water. Either of
these reagents are commonly the used in the treatment of
heavy metal contaminated water. These tests were con-
ducted using lime slurry (CaOH2) as the alkalimty providing
reagent for the precipifation of the heavy metals from the
impacted waters.

Test results showed that when the treated water and
aerated water had a final dissolved oxygen content of less
than 6 mg/l, the treated solution had an unsiable and
unpredictable final pH and residual heavy metal content
after treaiment, Tests results also showed that when the
treated and aerated water had a final dissolved oxygen
content of 6 mg/l or higher a stable pH and residual metal
content after treatment was achieved. Following treatment
the oxidized solution had a drop in pH of approximately 1
fo 1.5 standard units (sn.) after 12 hours. The dissolved
oxygen confent also dropped 1 mg/l to 3 mg/l while the
chemical reactions were completed. Samples measured at up
to five days after ireatment have shown that the final pH and
dissolved oxygen content remain stable after the preliminary
drop.

Test tesults have shown that dissolved oxygen require-
ments and consumption for completing chemical reactions at
ceriain pH plateaus are evident and predictable during
ticatment, teflecting the heavy iron content of the waters
used during the tests. The pH platean from 2.5 s.u. 10 5.0 is
relatively easy to achieve while remaining in an oxidized
environmenl (dissolved oxygen conteni greater than 6
mg/1). The bulk of the heavy metal contaminates in the test
waters are precipitated out of solution at a pH range between
5.0 s.u. and 8.0 s.u. in this series of tests. The pH plateau of
5.0 to 8.0 requires large amounts of dissolved oxygen in
order to remain in an oxidized environment. The trealment
system performed well in maintaining an “oxidized envi-
ronment” during precipitation and sludge generation during
treatment. The pH plateau of 8.0 to 10.0 was easily achieved
while remaining in a oxidized environment as the remaining
eavy metal concentration in the water was relatively low
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after the initial precipitation at pH 8.0 s.u. The testing of the
protolype trealment system produced stable precipitants
(heavy metal sludge) and clear discharge waters meeting or
exceeding Federal EPA standards for secondary drinking
water quality from heavily metal laden acidic mine waters in
all of the tests performed.

The prototype ireatment system was coostructed and
based on a flow rate of approximately 5 gpm of influent for
testing purposes only. The final dimensions of the rotating
perforated cylinder treatment system would be susceptible 1o
several factors. Dissolved oxygen requirements at each site
would vary, as the concentration of heavy metal contami-
nates in the impacted waters are different at each site.
Dissolved oxygen requirements for precipitant formation
will vary, depending upon the water chemistry and heavy
metals removed by the treatment system, Flow rates of acid
rock drainage and or alkaline rock drainage at each site are
different and would require different sized rotating cylinders
and cells andfor a series of cells required. Testing and
oplimization of the treatment system will be a determining
factor on the physical size of the treatment system.

The rotating perforated cylinders and shallow cells used
in this treatment system add large amounts of dissolved
oxygen from the atmosphere with minimal energy expendi-
ture and maximum efficiency.

Alkalinity providing reagents used in the treaiment of
heavy metal laden acidic waters are also cfficiently and
effectively agitated by the rotating perforated cylinders. The
ionic exchange during precipitation of the heavy metals is
also optimized by the rotating perforated cylinders action.
The initial introduction of alkalinity providing reagents, into
the heavy metal laden reduced environment, (flash reaction
phase) produces a large sized particle precipitant. This large
sized particle is mainly coated and un-reacted reagent. The
rotating perforated cylinders agitate and pick this particle up
and liberate the un-reacted reagent for an efficient ionic
exchange during metal precipitation. While the ionic
exchange is enhanced by the rotating perforated cylinders
aclion, the oxidation process necessary for stable formation
of precipitants, during the ionic exchange, is optimized by
the particles being effectively exposed to the atmosphere in
a thin film, thereby assuring complete oxidation of the
precipitant during formation of the precipitant.

The rotating perforated cylinders and shallow cells used
in the disclosed treatment system efficiently agitate and
liberate the alkalinily providing reagent, while enbancing
ionic exchange during the formation of the precipitant, with
minimal energy expenditure and maximum efficiency.

In an exemplary treatment system, the power require-
ments have been tested and are extremely efficient compared
to conventional treatments systems using air COMPressors
and paddle or propeller type agitators. In the exemplary
embodiment, the drive mechanism for the rotating perfo-
rated cylinders is a 110 volt ac gear reduced motor mnmng
at 1.7 full load amperes. The amperage consumption of the
motor drops to approximately 1 ampere after the rotating
cylinders reach an equilibrinm marping at 60 rpm. A non-
corrosive submersible pump rated at S gpm operating on 110
volts at 1.5 full load amps is used to circulate water through
the cells. The operating amperage of the non-comosive pump
drops to approximately 1 ampere as the system is running.
Operating energy consumplion of the rotating perforated
cylinder treatment system is approximately 2 amperes at 110
volts while in use.

A conventional treatment system, operating with an air
compressor and paddle or propeller type agitator, at the same
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flow rate of 5 gpm, will consume at least 10 times more
energy than the rotating perforated cylinder treatment sys-
tem.

The exemplary protofype freaiment system constructed
and tested has proven to be an efficient and effective system
in the treatment of acidic heavy metal laden waters. The low
energy consumption of the system, the efficiency of oxygen
addition, as well as 1onic exchange optimization and efficient
alkalinity reagent consumption is evident in the testing
results. The energy consumption of this treatment system is
far less than the energy consumption of conventional sys-
tems. The efficiency of the rotating perforated cylinders
operating with shallow cells has proven to be efficient and
effective.

The rotating perforated cylinder treatment system has to
date only been tested with acidic heavy metal laden waters.
The treatment sysiem has the capabilities 1o be applied to
alkaline heavy metal laden waters also. The working theo-
rics are basically the same however reagents and pH pla-
teaus are different when an alkaline environment is treated
rather than an acidic environment.

It is contemplated that in addition to the disclosed treat-
ment system being configured to treat liquids, such as heavy
metal-laden water, other impacied waters having contami-
nants can be treated. The treatment system can remove
volatile organic compounds, regular metals, or merely acrate
the water for low dissolved oxygen environments. The
treatment system disclosed can also be employed to bio-
remediate liquids, such as contaminated water supplies, and
the like.

‘While embodiments and applications of this invention
have been shown and described, it would be apparent to
those skilled in the art that many more modifications than
mentioned above are possible without departing from. the
inventive concepts herein. The invention, therefore, is not to
be restricted except in the spirit of the appended claims.

What is claimed is:

1. A treatment syslem comprising:

a first container comprising a first end and a second end
opposite said first end, a first container wall disposed
between said first end and said second end, said first
end, said container wall and said second end defining a
first interior and a first exterfor, said first end, said
container wall and said second end defining a first
container opening;

a second container fuidly coupled to said first container,
said second container comprising a first end and a
second end opposite said first end, a second container
wall disposed between said first end and said second
end, said first end, said container wall and said second
end defining a second interfor and a second exterior,
said first end, said container wall and said second end
defining a second container opening;

a first aerator partially disposed in said first interior
through said first container opening, said first aerator
comprising a body having a first end and a second end
opposite said first end, said body comprising an aerator
wall disposed between said first end and said second
end, said aerator wall including a plurality of perfora-
tions through said aecrator wall, said first end, said
second end and said aerator wall defining a first aerator
interior and a first acrator exienor, said first acrator
configured to partially rotatably dispose in a liquid
contained in said interior of said first container, said
first aerator configured to aerate said liquid both at said
first aerator interior and said first aeralor exterior,
wherein said plurality of perforations formed in the first

20

25

30

35

45

50

55

oG

65

8

aerator wall are configured 1o lift a thin film of said
liquid from said first container by exploiting the surface
tension of said liquid, wherein said thin film bridges
said plurality of perforations, and said first aerator is
configured to create a cascading bubbling turbulent
flow in said liquid flowing along said first acrator wall,
as well as said liquid contained in said first container;

a second aerator partially disposed in said second interior

through said second container opening, said second
acrator comprising a body having a first end and a
second end opposite said first end, said body compris-
ing an aerator wall disposed between said first end and
said second end, said aerator wall including a plurality
of perforations through said aerator wall, said first end,
said second end and said aerator wall defining a second
aerator interior and a second aerator exterior, said
second aerator configured to partially rotatably dispose
in a liquid contained in said interior of said second
container, said second aerator configured to aerate said
liquid both at said second aerator interior and said
second aerator exterior, wherein said plurality of per-
forations formed in the second aerator wall are config-
ured to Lift a thin film of said liquid from said second
container by exploiting the surface tension of said
liquid, wherein said thin film bridges said plurality of
perforations, and said second aerator is configured to
create a cascading bubbling turbulent flow in said
liquid flowing along said second aerator wall, as well as
said liquid contained in said second container; and

a rotary motive force element operatively coupled to said

first aerator and said second aerator, said rotary motive
force element configured to rotate said first aerator and
said second aerator.

2. The treatment system of claim 1 further comprising:

al least one influent supply fluidly coupled 10 one of said

first container and said second container;

at least one effluent discharge fluidly coupled to one of

said first container and said second container.

3. The treatment system of claim 2 wherein said at least
one influent supply is fluidly coupled to one of said first
container and said second conlainer al a predetermined
depth of said first container and said second container, said
at least one effluent discharge is fluidly coupled to one of
said first container and said second container at a predeter-
mined depth of said first container and said second container.

4. The treatment system of claim 1 wherein said first
aerator and said second aerator are substantially cylinders
configured for rotary motion about a longitudinal axis
formed along said cylinder from said first ends of said first
and second aerators to said second ends of said first and
second aerators.

5. The treatment system of claim 1 wherein said first
confainer and said second conlainer are substantially semi-
cylinders configured for containing liquid in said first inte-
rior and said second interior along a longitudinal axis of said
semi-cylinders.

6. The treatment system of claim 1 wherein said liquid
comprises one of an acidic metal-laden water and an alkaline
metal-laden water.

7. The treatment systern of claim 1 wherein said plurality
of perforations comprises about one-half inch diameter holes
defined in said aerator wall.

8. The freatment system of claim 1 wherein said first
acrator and said second aerator are configured to rotate
through said liquid and lift said liquid on an interior surface
and an exterior surface of said first aerator wall and said
second aerator wall.
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9, The treatment system of claim 1 wherein said plurality
of perforations of said first aerator are configured to fluidly
couple said first aerator interior with said first aerator
exterior welling an exterior surface and an interior surface of
said first aerator wall with said liquid, and wherein said
plurality of perforations of said second aerator are config-
ured to fluidly couple said second agrator interior with said
second aerator exterior welling an exterior surface and an
interior surface of said second aerator wall with said liquid.

10. The treatment system of claim 1 wherein said first
aerator and said second aerator are configured to increase
dissolved oxygen content of tbe liquid contained in said first
container and said second conlainer respectively.

11. The treatment system of claim 1 wherein said first
aerator is configured to mix reduced liquid and oxygen rich
liquid in sajd first container, wherein the mixture of said
reduced liquid with the oxygen rich liquid increases dis-
solved oxygen content of said liquid contained in said first
container and said second aerator is configured to mix
reduced liquid and oxygen rich liquid in said second con-
tainer, and wherein the mixture of said reduced liquid with
the oxygen rich liquid increases dissolved oxygen content of
said liquid contained in said second container.

12. The treatment system of claim 1 wherein said first
container and said second container are configured to pro-
mote flow of said liquid through said first container to said
second container.

13. The treatment system of claim 1 wherein said first
aerator and said second aerator are configured to expose said
liquid to air.

14. The treatment system of claim 1 wherein said first
aeralor is configured to immerse into said liquid contained in
said first container a predetermined minimal depth, and said

. second aerator is configured to immerse into said liquid
contained in said second container a predetermined minimal
depth.

15. The treatment system of claim 1 wherein said first
aerator is configured to agitaic reagents in said liquid
contained in said first container, and said second aerator is
configured to agitate reagents in said liquid contained in said
second container.

16. The treatment system of claim 1 wherein said first
aerator is configured fo increase the ionic exchange during
precipitation of heavy metals in said liquid and said second
aerator is configured to increase the ionic exchange during
precipitation of heavy metals in said Liquid.

17. The treatment system of claim 16 wherein said first
and second aerators are configured to agitate and lift coated
un-reacted reagent particles in said liquid and liberate said
un-reacted reagent thereby increasing ionic exchange during
metal precipitation.

18. The treatment system of claim 17 wherein said first
and second aeralors are confignred to expose said reagent
particles to air in a thin liquid film, wherein said precipitant
is completely oxidized during precipitant formation.

19. The treatment system of claim 1 further comprising:

a pump fluidly coupled to one of said first container and

said second container, said pump configured to circu-
late said liquid through said first container and said
second contaioer.

20. A rotary water trealment system comprising:

at least one open channel cell configured to contain a

liquid;
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a cylinder partially disposed in said open channel cell,
said cylinder having a first end and a second end
opposite said first end, and a cylinder wall coupled
between said first end and said second end, said cyl-
inder wall including a plurality of perforations formed
in said cylinder wall, wherein said cylinder is config-
ured to rotate through said liquid and lift a thin film of
said liquid on an interior surface and an exterior surface
of said cylinder wall by exploiting the surface tension
of said liquid, wherein said thin film bridges said
plurality of perforations, and said cylinder is configured
{0 create a cascading bubbling turbulent flow in said
liquid flowing along said cylinder wall, as well as said
liquid contained in said at least one open channel cell;

a motive force element coupled to said cylinder config-
ured 1o impart rotary motion to said cylinder;

at least one influent supply coupled to said at least one
open cell;

al least one effluent discharge coupled to said at least one
open cell; and

a pump fluidly coupled to said at least one influent supply.

21. The rotary water treatment system of claim 20 further

comptising:

another open channel cell fluidly coupled io said at least

one open channel cell;

another cylinder partially disposed in said another open
channel cell, said another cylinder having a first end
and a second end opposite said first end, and a cylinder
wall coupled between said first end and sazid second
end, said cylinder wall including a plurality of perfo-
rations formed in said cylinder wall.

22. The rotary water treatment system of claim 21
wherein said motive force element comprises a gear reduced
motor coupled to said cylinder and said another cylinder
configured to rotate about a long axis of said cylinder and
said another cylinder.

23. The rotary walter treatment system of claim 20,
wherein said cylinder wall is configured to aerate said liquid
on both an outer surface and an inner surface of said cylinder
wall.

24. The rolary water treatment system of claim 20
wherein said cylinder is partially disposed in said liquid
contained in said open channel cell, and more than half of
said cylinder longitudinal cross section extending beyond
said open channel cell.

25. The rotary water treatment sysiem of claim 20
wherein the rotary treatment system is configured to increase
dissolved oxygen content of the liquid contained in said at
least one open channel cell.

26. The rotary water ireatment system of claim 20
wherein said cylinder is configured to mix reduced liguid
and oxygen rich liquid in said at least one open channel cell,
wherein the mixture of said reduced liquid with the oxygen
rich liquid increases dissolved oxygen content of said liquid
contained in said at least cne open chanmel cell.

27. The rotary waler treatment system of claim 20
wherein said liquid comprises one of an acidic metal-laden
water and an alkaline metal-laden water.
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