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Electronic Acknowledgement Receipt

EFS ID: 35481043
Application Number: 15978760
International Application Number:
Confirmation Number: 6432

Title of Invention:

SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

First Named Inventor/Applicant Name:

Edwin S. Olson

Customer Number:

21186

Filer: Janal M. Kalis/Megan Reed
Filer Authorized By: Janal M. Kalis
Attorney Docket Number: 4820.007US4
Receipt Date: 20-MAR-2019
Filing Date: 14-MAY-2018
Time Stamp: 15:40:40

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $2760

RAM confirmation Number

032119INTEFSW00002288190743

Deposit Account

190743

Authorized User

Megan Reed

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 (Post Issuance fees)
37 CFR 1.21 (Miscellaneous fees and charges)
File Listing:
Document s . File Size(Bytes Multi Pages
Y Document Description File Name ile Size( y V " I. . 9
Number Message Digest | Part/.zip| (ifappl.)
14682568
1 _SIGNED_4820_03]ZUS4_RCE_R yes 158
esp-p 11ac7700e05bc44d9dd6f4058a21284d583
2e991
Multipart Description/PDF files in .zip description
Document Description Start End
TrackOne Request 158 158
Assignee showing of ownership per 37 CFR 3.73 141 157
Power of Attorney 140 140
Affidavit-traversing rejectns or objectns rule 132 134 139
Affidavit-traversing rejectns or objectns rule 132 118 133
Affidavit-traversing rejectns or objectns rule 132 106 117
Affidavit-traversing rejectns or objectns rule 132 95 105
Information Disclosure Statement (IDS) Form (SB0S8) 93 94
Transmittal Letter 91 92
Applicant Arguments/Remarks Made in an Amendment 10 920
Claims 3
Amendment Submitted/Entered with Filing of CPA/RCE 2
Request for Continued Examination (RCE) 1
Warnings:
Information:
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc Code: TRACKL.REQ
Document Bescription: TrackOne Request

Modified PTO/AIA/424 (04-14)

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION UNDER 37 CFR 1.102{e}

{Page 1 0of 1}

First Named Edwin S. Olson Nonprovisional 15/978,760
inventor: Application Number

{if known}:
Title of SORBENTS FOR THE CGXIDATION AND Docket No.: 4820.007U54
invention: REMOVAL OF MERCURY

APPLICANT HERERY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXARMINATION FOR THE ABOVE-

IDENTIFIED APPLICATION.

the application.

2. iunderstand that the application may not contain, or be amended to contain, more than four independent claims,
more than thirty total claims, or any multiple dependent claims, and that any request for an extension of time will

The processing fee set farth in 37 CFR 1.17{i){1} and the prioritized examination fee set forth in 37 CFR 1.17{¢}
have been filed with the request. The publication fee requirement is met because that fee, set forth in 37 CFR
1.18{d), is currentiy S0. The basic filing fee, search fee, and examination fee are filed with the request or have
been already been paid. | understand that any required excess claims fees or application size fee must be paid for

cause an outstanding Track | request to be dismissed.

3. Reguest for Continued Examination — Prioritized Examination under § 1.102{e}{2}

A request for continued examination has been filed with, or prior to, this form.
If the application is a utility application, this certification and request is being filed via EFS-Web.
The application is an original nonprovisional utility application filed under 35 U.S.C. 111{a), or is a national

stage entry under 35 U.S.C 371,

This certification and request is being filed prior to the mailing of a first Office action responsive to the

request for continued examination.

No prior request for continued examination has been granted prioritized examination status under 37

CFR 1.102(e){2}.

o |\ okt nsel—/

Date  March 20, 2019

Name

{Print/Typed} Nicholas P. Lanzatella

Practitioner
Registration Nurnber: 63,802

Note: This form must be signed in accordance with 37 CFR 1.23. See 37 CFR 1.4{d} for signature requirements and
certifications. Submit multiple forms if more than one signoture is required, see below*.

*Totalof

forms are submitted.
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Attorey Docket No. 4820.007U84

Amended PTO/AIA/GS (08-12)

Approved for use through 01/31/2013. OMB 0851-0031

1.8, Patent and Trademark Office; U.8. DEPARTMENT OF COMMERCE
B control number.

Under the Paperwork Reduction Act of 1685, no persons are requirad to respond {e a collection of information unless it displays a valid

STATEMENT UNDER 37 CFR 3 73

Applicant/Patent Owner: Midwest Energy Enuissions Corp
Application No./Patent No.. _15/278,760 Filad/lssue Date: May 14, 2018
Titled: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

Midwest Energy Emissions Corg a Corporation
(Name of Assignee) {Type of Assignee, e.q., corporation, parinership, university, government agency, etc.)

states that, for the patent apglication/patent identified above, it is (choose gne of options 1, 2, 3 or 4 below):
1. B The assignee of the entire right, title, and interest.

2. [ Anassignee of less than the entire right, title, and interest (check applicable box):

[] The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the

owners holding the balance of the interest must be submitted to account for 100% of the ownership interest.

{1 There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitied to account for the entire
right, title, and interest.
3 [ The assignee of an undivided interest in the entirety {a complete assignment from one of the joint inveniors was made).
The other parties, inciuding inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner{s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. [T} The recipient, via a court proceseding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirsty (s
compleie transfer of ownership interest was made), The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose gae of options A or B below):

A, An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel __042921 , Frame _Q770-0787 , or for which a
copy thereofis altached.

B. [I A chain of title from the inventor(s), of the patent application/patent identified above, 1o the current assignee as follows:

1. From: To:
The document was recorded in the United States Patent and Trademark Office at
Ree| , Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United Siates Patent and Tradernark Office at

______________________________________________________________ , or for which a copy therecf is attached.

[Pages 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO 0
process;) an applicat Confidentiality is governed by 35 U.6.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to compiets, including
gathering, preparing, and submitting the completed application form to the USPTS. Time will vary depending upon the individual case. Any comments on the amount
of time you require to compiete this form and/or suggestions for reducing this burden, should be sent to the Chief information Cfficer, U.8. Patent and Trademark
Office, U.S. Depariment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETEDR FORMS TO THIS ADDRESS. SEND

TO: Commissioner for Patents, P.O. Box 1480, Alexandria, VA 22313-1450.
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Attorney Dockat No. 4820 .007US4

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a

Amended PTO/AIAMGE (08-12)

Approved for use through 01/31/2013. OMB 06510031

oifection of information uni

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
[l ess it dispiays 2 valid OMB controf number.

3. Frony

ATEMENT UNDER 37 CFR 373

Teo:

4. Frony

The document was recorded in the United Siates Patent and Trademark Office at

Resl , Frame , of for which a copy thereof is attached.

To:

5. From:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frams . or for which a copy thereof is attached.

{00

8. From:

The document was recorded in the United Slates Patent and Trademark Office at

10!

, or for which a copy thereof is attached.

The document was recorded in the United States Patent and Tradernark Office at

Reel , Frame , or for which a copy thereof is attached.

{1 Additional documents in the chain of title are listed on a suppiemental sheet(s).

As required by 37 CFR 3.73{c}{1)(i}, the documeniary evidence of the chain oftitie from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuanito 37 CFR 3,11,

INOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted {o Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/ A o el L&[\/““\fzﬁfé I

Signature

Nicholas P. Lanzateiia

March 20, 2019

Date

Printed or Typed Name

USPTO Reg. No. 63,803

Titie or Registration Number

{Page 2 of 2]
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A!”N 15/978,769 I)JXVFENY'i‘i

INTHE UMITED STATES PATENT AND TRADEMARK OFFICE

Inventor(s): Edwin 8. Olson et al. Examiner: AMBER ROSE ORLANDO
Application No.: 15/978,760 Group Art Unit: 1776

Filed: May 14, 2018 Docket No.: 4820.007US4
Confirmation No.: 6432

Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

DECLARATION UNDER 37 C.F.R. § 1.132

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

DECLARATION D
1, John Pavlish, declare and say as follows:

1. T have been the Chief Technology Officer and Senior Vice President of Midwest
Energy Emissions Corporation since November 16, 2014, Prior to this, I served as an
Executive Consultant Advisor to Midwest Energy Emissions Corporation. Prior to
joining Midwest Hnergy Emissions Corporation, I was a Sentor Research Advisor and the
Director of the Center for Air Toxic Metals Program at the Energy & Environmental
Research Center in Grand Forks, North Dakota. Thave over 25 years of mercury-related
experience and am regarded as an international expert on the topic of mercury. My
primary areas of interest and expertise include research, technical consultation and
development of mercury control technologies, in particular, for coal combustion and
gasification systems. [ am an inventor of a number of patented mercury control
technologies and have years of experience in development and testing of these
technologies for commercial applications. Over the last 15 years, | have spent much time
evaluating the efficacy of a number of different mercury control technologies/approaches
and their cost competitiveness in the commercial market. I also have years of power
plant experience and have worked for an engineering/consulting company, Black &
Veatch, where I served as Unit Leader/System Engineer. | am a professional enginger, a
member of the American Society of Mechanical Engineers, and a member of the Air &

Waste Management Association (A&WMA). [ serve on numerous professional and

AMEREN UE EXHIBIT 1023

Page 418



DECLARATION UNDER 37 CF.R§1.132 Page 2
Application Number: 15/978,760 Dkt 4820.007US4
Filing Date: May 14, 2018

Title: SORRENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

technical committees and am a U.S. Representative on the Mercury Emissions from Coal
Tuternational Experts Working Group on Reducing Emissions from Coal and a member
of the United Nations Environment Programme Global Mercury Partnership, Reduction
of Mercury Releases from Coal Combustion. [ have published over 200 papers, articles,

and reports on various mercury-related topics and issues.

2. Declaration B at item 8 describes that a pilot-scale 550,000-Btuw/hr pulverized coal
{pe)-fired test unit was used to combust subbituminous coal and test mercury control
using various sorbents. The coal combustion flue gas exiting the pilot unit was cooled
down to a nominal temperature of 149°C (300°F) and then was introduced into a single
wire tubular ESP unit. Activated carbon sorbents were fed with a K-Tron dual-screw
feeder upstream of the ESP. The feeder was calibrated prior to the start of each carbon
injection test. MNo scrubber was used. Before Hg control testing began, a baseline
condition was established with the pilot-scale unit, and flue gas mercury content was
measured before each test as about 6-10 pg/m’. The flue gas HCI concentration, with no

additives on the coal, as calculated by the chiorine measured in the coal, was 2-5 ppm.

3. U5 patent publication no. 2004/0003716 (“Nelson™) describes treatment of
activated carbon outside the flue gas with hydrogen bromide (HBr), and describes testing
to measure the percent mercury removal when the treated activated carbon was injected
into etther simulated or actual flue gas at various injection rates. Specifically, Nelson
performed experiments in Example 5 (paragraphs [0082]-[0085]) and 7 (paragraphs
[00891-[0092]), and provides the data in FIG. 14 and FIG. 15,

4. Tn Example S, Nelson treated Norit DARCO® FGD with gaseous HBr, and tested
its use by injecting the HBr-treated sorbent into a simulated coal-fired flue-gas stream in
a pilot-scale test system. Nelson’s FIG. 14 shows data for one activated carbon sample
treated with HBr. The activated carbon had 10 wt% HBr, and at a sorbent injection rate
of about 3.7 Ib/MMact gave a mercury removal of about 82%. As reported in paragraph

[0082] of Nelson, duct-injection runs were performed with a simulated coal-fired flue-gas
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AN 15/978,760 PATENT
INTHE UMITED STATES PATENT AND TRADEMARK OFFICE

Inventor{s): Edwin 8. Olson et al. Examiner: AMBER ROSE ORLANDO
Application No.: 15/978,760 Group Art Unit: 1776

Filed: May 14, 2018 Docket No.: 4820.007US4
Contirmation No.: 6432

Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

DECLARATION UNDER 37T C.F.R. §1.132

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

BECLARATIONC
We, John Pavlish and Nicholas Lentz, declare and say as follows:

1. I, John Pavlish, have been the Chief Technology Officer and Senior Vice
President of Midwest Energy Emissions Corporation since November 16, 2014, Prior to
this, I served as an Executive Consultant Advisor to Midwest Energy Emissions
Corporation. Prior to joining Midwest Energy Emissions Corporation, [ was a Senior
Research Advisor and the Director of the Center for Air Toxic Metals Program at the
Energy & Environmental Research Center in Grand Forks, North Dakota. T have over 25
vears of mercury-related experience and am regarded as an international expert on the
topic of mercury. My primary areas of interest and expertise include research, technical
consultation and development of mercury countrol technologies, in particular, for coal
combustion and gasification systems. 1am an inventor of a number of patented mercury
control technologies and have years of experience in development and testing of these
technologies for commercial applications. Over the last 15 years, { have spent much time
evaluating the efficacy of a number of different mercury coutrol technologies/approaches
and their cost competitiveness in the commercial market. I also have years of power
plant experience and have worked for an engineering/consulting company, Black &
Veatch, where 1 served as Unit Leader/System Engineer. | am a professional enginger, a
member of the American Society of Mechanical Engineers, and a member of the Air &

Waste Management Association (A&WMA). 1 serve on numerous professional and
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Inventor(s): Edwin 8. Olson et al. Examiner: AMBER ROSE ORLANDO
Application No.: 15/978,760 Group Art Unit: 1776

Filed: May 14, 2018 Docket No.: 4820.007US4
Confirmation No.: 6432

Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

DECLARATION UNDER 37 C.F.R. § 1.132

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

DECLARATION B
1, John Pavlish, declare and say as follows:

1. T have been the Chief Technology Officer and Senior Vice President of Midwest
Energy Emissions Corporation since November 16, 2014, Prior to this, I served as an
Executive Consultant Advisor to Midwest Energy Emissions Corporation. Prior to
joining Midwest Hnergy Emissions Corporation, I was a Sentor Research Advisor and the
Director of the Center for Air Toxic Metals Program at the Energy & Environmental
Research Center in Grand Forks, North Dakota. Thave over 25 years of mercury-related
experience and am regarded as an international expert on the topic of mercury. My
primary areas of interest and expertise include research, technical consultation and
development of mercury control technologies, in particular, for coal combustion and
gasification systems. [ am an inventor of a number of patented mercury control
technologies and have years of experience in development and testing of these
technologies for commercial applications. Over the last 15 years, | have spent much time
evaluating the efficacy of a number of different mercury control technologies/approaches
and their cost competitiveness in the commercial market. I also have years of power
plant experience and have worked for an engineering/consulting company, Black &
Veatch, where I served as Unit Leader/System Engineer. | am a professional enginger, a
member of the American Society of Mechanical Engineers, and a member of the Air &

Waste Management Association (A&WMA). [ serve on numerous professional and

AMEREN UE EXHIBIT 1023

Page 440




































A!”N 15/978,769 I)JXVFENY'i‘i

INTHE UMITED STATES PATENT AND TRADEMARK OFFICE

Inventor(s): Edwin 8. Olson et al. Examiner: AMBER ROSE ORLANDO
Application No.: 15/978,760 Group Art Unit: 1776

Filed: May 14, 2018 Docket No.: 4820.007US4
Confirmation No.: 6432

Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

DECLARATION UNDER 37 C.F.R. § 1.132

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

DECLARATION A
1, John Pavlish, declare and say as follows:

1. T have been the Chief Technology Officer and Senior Vice President of Midwest
Energy Emissions Corporation since November 16, 2014, Prior to this, I served as an
Executive Consultant Advisor to Midwest Energy Emissions Corporation. Prior to
joining Midwest Hnergy Emissions Corporation, I was a Sentor Research Advisor and the
Director of the Center for Air Toxic Metals Program at the Energy & Environmental
Research Center in Grand Forks, North Dakota. Thave over 25 years of mercury-related
experience and am regarded as an international expert on the topic of mercury. My
primary areas of interest and expertise include research, technical consultation and
development of mercury control technologies, in particular, for coal combustion and
gasification systems. [ am an inventor of a number of patented mercury control
technologies and have years of experience in development and testing of these
technologies for commercial applications. Over the last 15 years, | have spent much time
evaluating the efficacy of a number of different mercury control technologies/approaches
and their cost competitiveness in the commercial market. I also have years of power
plant experience and have worked for an engineering/consulting company, Black &
Veatch, where I served as Unit Leader/System Engineer. | am a professional enginger, a
member of the American Society of Mechanical Engineers, and a member of the Air &

Waste Management Association (A&WMA). [ serve on numerous professional and
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Association, 49(8), (June 1998}, 98 pgs

FEELEY, THOMAS J., et al.,, "A Review of DOE/NETL's Mercury Control Technology R and
D Program for Coal-Fired Power Plants”, DOE/NETL Hg R and D Program Review, (April
2003), 32 pgs

FRENCH, CHARLES L., et al., "Study of Hazardous Air Pollutant Emissions from Electric
Utility Steam Generating Units - Final Report to Congress: Volume 17, US EPA Office of Air
Quuality Planning and Standards, (February 1898), 502 pgs

EXAMINER DATE CONSIDERED
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=/ 15/978.760 PATENT

INTHE UNITED STATES PATENT AND TRADEMARK OFFICE
Inventor{s). Edwin 8. Olson et al. Examiner: Amber Orlando
Serial No..  15/978,760 Group Art Unit: 1776
Filed: May 14, 2018 Docket: 4820.007U54
Customer No.: 21186 Contirmation No.: 6432
Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

MS Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

In compliance with the duty imposed by 37 CF R. § 1.56, and in accordance with 37
CFR §§1.97 et seq., the enclosed materials are brought to the attention of the Examiner for
consideration in connection with the above-identified patent application. Applicant respectfully
requests that this Information Disclosure Statement be entered and the documents listed on the
attached PTO 1449 Form be considered by the Examiner and made of record. Pursuant to the
provisions of MPEP 609, Applicant requests that a copy of the PTO 1449 Form, initialed as
being considered by the Examiner, be returned to the Applicant with the next official
communication,

Pursuant to 37 C.FR. § 1.97(b), it is believed that no fee or statement is required with the
Information Disclosure Statement. However, if an Office Action on the merits has been mailed
after filing of the application or after the filing of the most recent RCE, the Commissioner is
hereby authorized to charge the required fees to Deposit Account No. 19-0743 in order to have
this Information Disclosure Statement considered.

Pursuant to 37 CF.R. § 1.98(a)2), copies of cited U.S. Patents and Published
Applications, and Non-Published Applications identifiable by USPTO Serial Number, are no
fonger required to be provided to the Office. Applicant acknowledges the requirement to submit
copies of foreign patent documents and non-patent literature in accordance with 37 CF R §

1.98(a)(2).
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AMENDMENT AND RESPONSE UNDER 37 CER, § 1.116 Page 9
Appiication Number: 15/978,760 Dkt 4820.607UR4
Filing Date: May 14, 2018

Title: SORBENTS FOR THE QOXIDATION AND REMOVAL OF MERCURY

REMAREKS
This responds to the Final Office Action dated December 26, 2018,
Claims 2, 5, 7-8, and 15 are presently amended. No claims are presently canceled, and
claimas 1 and 20-21 were canceled previously. New claims 23-33 are presently added. As a result,
claims 2-19 and 22-33 are now pending in this application.

Independent claim 2 is presently amended to recite “. . the coal comprises added By, HBr,

B, or a combination thereof, added to the coal upstream of the combustion chamber, or the

combustion chamber comprises added Bro, HBr, Br'. or a combination thereof. or a combination

thereof....” Claim 7 is amended to recite .. wherein the coal comprises added Bry, HBr, Br', ora

combination thereof, added to the coal upstream of the combustion chamber” Support can be found

in the application as filed at paragraphs [0123]-[0125], [0138], [0164], and figure 6. At paragraph
[0138] the application states that the invention includes a sorbent and a combination of additives to
remove pollutants from the gas stream. At paragraph [0164], “[tihe additive can be injected where
desired (e g., before, after, or within the botler).” Paragraphs [0124]-[0125] state that the
“additives” can include those listed in Example 1E, which include HBr and Brz. HBr includes Br
Paragraphs [0088] and [0155] state that the reactive carbon form “can be generated by the addition
or bromine, hydrogen bromide, or combinations of bromine and other elements as described
herein.” Compounds including bromine and other elements are bromide compounds that include
Br". Paragraph [0144] states that *. . a bromine compound...” can be used to form the promoted
sorbent; a compound including bromine is a bromide compound that includes Br™.

Independent claim 2 is presently amended {0 recite “. . resetingcontacting mercury in the
mercury-containing gas with the presseted-sorbent....” Reacting includes contacting. The
application as filed at paragraphs [0050], [0076], [0087], [0134], [0138], [0140], and [0154]
describes contacting the sorbent and the mercury.

Claim 8 is presently amended to recite “.. . wherein the promoter is reastedcontacted with the
sorbent in vapor form, gaseous form, liquid form, or in an organic solvent.” Reacting includes
contacting. The application as filed at paragraphs {0021], [0077], {0092], [0124] describes contact
between the promoter and the sorbent.

No new matter is added via the amendments herein.
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AMENDMENT AND RESPONSE UNDER 37 CER, § 1.116 Page 2
Appiication Number: 15/978,760 Dkt 4820.607UR4
Filing Das 14, 2618

Title: SORBENTS FOR THE QOXIDATION AND REMOVAL OF MERCURY

IN THE CLAIMS
Please amend the claims as follows:

I (Canceled)

2. {Currently Amended) A method of separating mercury from a mercury-containing gas, the
method comprising:

combusting coal in a combustion chamber, to provide the mercury-containing gas, wherein
the mercury-containing gas comprises a halogen or halide promoter comprising HBr, Br', ora
combination thereof,_wherein

the coal comprises added By, HBr. Br', or 3 combination thereof. added to the coal

upstream of the combustion chamber. or

the combustion chamber comprises added By, HBr, Br'. or a combination thereof. or

a combination thereof;

injecting a sorbent material comprising activated carbon into the mercury-containing gas

downstream of the combustion chambers

reastngcontacting mercury in the mercury-containing gas with the premeted-sorbent, to
form a mercury/sorbent composition;

separating the mercury/sorbent composition from the mercury-containing gas, to form a
cleaned gas;

monitoring the mercury content of the cleaned gas; and

controlling, in response to the monitored mercury content of the cleaned gas, an injection
rate of injecting the sorbent into the mercury-containing gas, the sorbent composition, or a
combination thereof, so that the mercury content of the cleaned gas is maintained at or below a
desired level.
3. {Previously Presented) The method of claim 2, comprising removing greater than 70 wt% of

the mercury in the mercury-containing gas.
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AN 15/5978.760 PATENT
INTHE UNITED STATES PATENTAND TRADEMAREK OFFICE

fnventor(s):  Edwin S. Olsoun et al. Examiner: AMBER ROSE ORLANDO
Application No.: 15/978,760 Group Art Unit: 1776

Filed: May 14, 2018 Docket No.: 48200071754
Confirmation No.: 6432

Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

AMENDMENT & RESPONSE UNDER 37T C.FER. §1.116

Mail Stop RCE
Commissioner for Patents
PO. Box 1450

Alexandria, VA 22313-1450

Applicant has received the Final Office Action dated December 26, 2018. Please enter the

following,
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |

15/978,760 05/14/2018 Edwin S. Olson 4820.007US4 6432
21186 7590 03/25/2019 | XAMINER |
SCHWEGMAN LUNDBERG & WOESSNER, P.A.
P.O. BOX 2938 ORLANDO, AMBER ROSE
MINNEAPOLIS, MN 55402

| ART UNIT | PAPER NUMBER |

1776
| NOTIFICATION DATE | DELIVERY MODE |
03/25/2019 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

SLW @blackhillsip.com
uspto @slwip.com

PTOL-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

ﬁaﬂﬁ;ﬂ;ﬁ,g\é&;@ma 22313-1450
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/978,760 05/14/2018 Edwin S. Olson 4820.007U84
CONFIRMATION NO. 6432
21186 POA ACCEPTANCE LETTER
SCHWEGMAN LUNDBERG & WOESSNER, P.A.

P.O. BOX 2938

A
MINNEAPOLIS, MN 55402

Date Mailed: 03/26/2019

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 03/20/2019.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/zabraha/
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The time period for reply, if any, is set in the attached communication.
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Application Applicant(s)
No. Olson et al.
15/978,760
Applicant-Initiated Interview Summary | Examiner Art AIA (First Inventor Page
AMBER R Unit to File) Status
ORLANDO 1776 No 1of 2

All participants (applicant, applicants representative, PTO personnel):

1. AMBER R ORLANDO (Primary Examiner); Telephonic 2. Nicholas Lanzatella (Attorney); Telephonic
3. John Pavlish (Inventor); Telephonic 4. Rick McPhearson(Midwest Exec); Telephonic

5. Stacey Hyatt (Midwest Admin); Telephonic

Date of Interview: 25 March 2019

Claims Discussed: 2, 26-28
Prior Art Discussed: Felsvang et al. US 5,435,980 and Nelson Jr. US 2004/0003716

Brief Description of the main topic(s) of discussion: The applicant described in detail their Declarations A-C
submitted 03/20/2019

Issues Discussed:

Item(s) under 35 U.S.C. 103:

The applicant described the difference between the claimed invention and that of the prior art. The applicant's
representative also went through each of the Declarations and described how they help distinguish the current
claims over the prior art.

Affidavits/Declarations:
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Symbol Date Examiner
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Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner
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search.
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EAST searched for inflight promotion of sorbents. 06/24/2018 AO
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AN 15/978.760 PATENT

PNTHE UNITED STATES PATENT AND TRADEMARK OFFICE

{nventor(s): Edwin S. Olson et al. Examiner: AMBER ROSE ORLANDO
Application No.: 15/978,760 Group Art Unit: 1776

Filed: May 14, 2018 Docket No.: 4820.007US4
Confirmation No.: 6432

Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

RESPONSE TO EX PARTE QUAYLE ACTION

Mail Stop AF
Commissioner for Patents
P.G. Box 1450

Alexandria, VA 22313-1450

This responds to the Ex Parte Quayle Action mailed April 19, 2019
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RESPONSE TO EX PARTE QUAYLE ACTION Page 2
Application Number: 15/978,760 Dkt: 4820.007US4
Filing Date: May 14, 2018

Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

IM THE CLAIMS

Please amend the claims as follows:
1. {Canceled)
2. (Previously Presented) A method of separating mercury from a mercury-containing gas,
the method comprising:
combusting coal in a combustion chamber, to provide the mercury-containing gas,
wherein the mercury-containing gas comprises a halogen or halide promoter comprising HBr, Br’
, or a combination thereof, wherein
the coal comprises added B, HBr, Br, or a combination thereof, added to the
coal upsiream of the combustion chamber, or
the combustion chamber comprises added Br;, HBr, Br, or a combination thereof,
or
a combination thereof’
injecting a sorbent material comprising activated carbon into the mercury-containing gas
downstream of the combustion chamber;
contacting mercury in the mercury-containing gas with the sorbent, to forma
mercury/sorbent composition,
separating the mercury/sorbent composition from the mercury-containing gas, to form a
cleaned gas,
monitoring the mercury content of the cleaned gas; and
controlling, in response to the monitored mercury content of the cleaned gas, an injection
rate of injecting the sorbent into the mercury-containing gas, the sorbent composition, or a
combination thereof, so that the mercury content of the cleaned gas is maintained at or below a

desired level.

3. {(Previously Presented) The method of claim 2, comprising removing greater than 70 wit%

of the mercury in the mercury-containing gas.
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RESPONSE TO EX PARTE QUAYLE ACTION Page 9
Application Number: 15/978,760 Dkt: 4820.007US4
Filing Date: May 14, 2018

Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

REMARKS
This responds to the Ex Parte Quayle Action mailed on April 19, 2019.
MNo claims are amended, no claims are presently canceled, claims 1 and 20-21 were
canceled previously, and no new claims are added; as a result, claims 2-19 and 22-33 are now

pending in this application.

Interview Summary

Applicant thanks Examiner Amber Orlando for the courtesy of a video interview on
March 25, 2019 with Applicant’s representative Nicholas P. Lanzatella and with inventor John
Pavlish. During the interview, the content of the response and Declarations filed with RCE on
March 20, 2019 was discussed. Differences between the claimed invention and that of the
Felsvang and Nelson references were discussed. Lack of motivation to combine the cited
references as alleged was discussed. The Declarations submitted to overcome the rejections of
record were discussed. No agreement was reached.

Applicant also thanks Examiner Amber Orlando for the courtesy of a phone call on April
23, 2019 to Applicant’s representative Nicholas P. Lanzatella to explain that instead of claims
“2-19 and 22-28” as referenced throughout the Ex Parte Quayle action, claims “2-19 and 22-33”

was tniended.

Allowable Subject Matier

The Office Action states:

Ciaims 3219 and 72-28 contain aflowable subject matterasdistussed helow,

g

For claims 2-1% and 23-28, as shown within the declasations, in fighs gromotion with H3R or Br
nrepnctess s mone effective for mercury removal Than treating the sorbesy with HBY, Brar 8, sutsids
the mereury-containing gas, Furthes the Nelson referance spamis to deach away froen indlight promation

5 1 statesthat the bromide s extremaly corrosive. Lagtly one having ordinary shill inthe art would not
have loobed to in-flight promation because for the prior 3t the contact tirme bebween the hromine

pramoter and the activatad carkon 5 about 15 min, while whan the promoter 5 conmtacted with the

attivated carpon in-flight, the cordect Ume s generaliviess then 10 s
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Modified PTO/AIA/26 {04-14)

Approved for use through 07/31/2016. OME 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Faperwork Reduction Act of 1895, 1o persons are required to respond to 3 collection of information unless it displays a valid OMB control number.

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number
REJECTION OVER A “PRIOR” PATENT 4820.007U54

in re Application of: Edwin S. Olson et al.
Application No.: 15/978,760
Filed: May 14, 2018

For: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

The applicant, Midwest Energy Emissions Corp, owner of the entire interest in the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant
application which would extend beyond the expiration date of the full statutory term of prior patent No.{s)
7,435,286; 8,168,147, 8,512,655; 8,821,819; 9,757,689; 8,652,235; 9,468,886 as the term of said prior patent{s} is
presently shortenad by any terminal disclaimer. The applicant hereby agrees that any patent so granted on the
instant application shall be enforceable only for and during such period that it and the prior patent{s} are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its
SUCCeSSOrs OF assigns.

in making the above disclaimer, the applicant does not disclaim the terminal part of the term of any patent granted
on the instant application that would extend to the expiration date of the full statutory term of the prior patent{s},
“as the term of said prior patent{s} is presently shortened by any terminal disclaimer,” in the event that said prior
patent{s) later:

expires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction;

is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

has all claims canceled by a reexamination certificate;

is reissued; or

is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any

terminal disclaimer.

Check either box 1 or 2 below, if appropriate.

1. [ The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on
behalf of the assignee.

{ hereby acknowledge that any willful false statements made are punishable under 18 U.5.C. 1001 by fine or
imprisonment of not more than five (5} years, or both.

2. The undersigned is an attomfey or agent of record. Reg. No. 62,803

/ \\ha s‘éi«}ﬂ}( { /ANﬂ’f? U/ April 23, 2019

‘Nicholas P. Lanzatella Date
Attorney/Agent of Record 612-345-9580
Title Telephone Number

Xl Terminal disclaimer fee under 37 CFR 1.20{d) included.

WARNING: information on this form may become public. Credit card information should not be included
on this form. Provide credit card information and authorization on PT0O-2038.
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Modified PTO/AIA25 (04-13)

Approved for usa through 11/30/2020. OMB 0651-0031

U.E. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1885, no persons are required to respond fo a coilection of information unless it displays a valid OMB controf number

TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING Dacket Number
REJECTION OVER A PENDING “REFERENCE” APPLICATION 4820.007U54

in re Application of: EDWIN 5. OLSON ET AL

Application No.: 15/978,760

Filed: May 14, 2018

For: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

The applicant, Midwest Energy Emissions Corp, owner of 100 percent interest in the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant
application which would extend beyond the expiration date of the full statutory term of any patent granted on pending
reference Application Number(s) 14/712,558; 15/382,114; 15/589,359; 15/295,594; 15/853,029; 15/951,970, filed,
05/34/15; 12/16/16; 05/08/17; 10/17/16; 12/22/17; 04/12/18, as the term of any patent granted on said reference
application may be shortened by any terminal disclaimer filed prior to the grant of any patent on the pending reference
application. The applicant hereby agrees that any patent so granted on the instant application shali be enforceable only
for and during such period that it and any patent granted on the reference application are commonly owned. This
agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors or
assigns.

in making the above disclaimer, the applicant does not disclaim the terminal part of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of any patent granted on said reference
application, “as the term of any patent granted on said reference application may be shortenad by any terminal
disciaimer filed prior to the grant of any patent on the pending reference application,” in the event that: any such
patent granted on the pending reference application expires for failure to pay a maintenance fee, is held unenforceable,
is found invalid by a court of competent jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37
CFR 1.321, has all claims canceled by a reexamination certificate, is reissued, or is in any manner terminated prior to the
expiration of its full statutory term as shortened by any terminal disclaimer filed prior to its grant.

Check either box 1 or 2 below, if appropriate:

1. L] The undersigned is the applicant. If the applicant is an assignee, the undersigned is authorized to act on behalf of
the assignee.

{ hereby acknowledge that any willful false statements made are punishable under 18 U.5.C. 1001 by fine or imprisonment
of not more than five (5} years, or both.

/ ‘m“w@m{/‘bﬁ% U/ April 23, 2019

Signature Date

Nicholas P. Lanzatella
Typed or printed name

Attornev/Agent of Record {612} 349-9580
Title Telephone Number

Tarminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PT0-2038.

This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public, which is to file {and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTC. Time will vary depending upon the individual case.
Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden should be sent to the Chief
Information Cfficer, U.S. Patent and Trademark Cffice, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TG THIS ADDRESS. SEND TO: Commissicner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

AMEREN UE EXHIBIT 1023
Page 593



Electronic Patent Application Fee Transmittal

Application Number: 15978760

Filing Date: 14-May-2018

Title of Invention: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY
First Named Inventor/Applicant Name: Edwin S. Olson

Filer: Janal M. Kalis/Megan Reed

Attorney Docket Number: 4820.007US4

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Electronic Acknowledgement Receipt

EFS ID: 35802051
Application Number: 15978760
International Application Number:
Confirmation Number: 6432

Title of Invention:

SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

First Named Inventor/Applicant Name:

Edwin S. Olson

Customer Number:

21186

Filer: Janal M. Kalis/Megan Reed
Filer Authorized By: Janal M. Kalis
Attorney Docket Number: 4820.007US4
Receipt Date: 23-APR-2019
Filing Date: 14-MAY-2018
Time Stamp: 13:02:01

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $320

RAM confirmation Number

042419INTEFSW00002275190743

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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INTHE UNITED STATES PATENT AND TRADEMARK OFFICH

Inventor(s): Edwin S. Olson et al.
Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

Docket No.: 4820.0607US4 Sertal No.: 15/978,760
Filed: May 14, 2018 Due Date: June 19, 2019
Examiner: Amber Orlando Group Art Unit: 1776
Customer No.: 21186 Confirmation No.: 6432

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

We are transmitting herewith the following attached iterns (as indicated with an “X”):

X Response to Ex Parte Quayle Action (15 pgs.)

2% Terminal Disclaimer ~ Prior Patents (1 pg.)

X Terminal Disclaimer - Pending Applications (1 pg.}

X Authorization to charge Deposit Account 19-0743 in the amount of $320.00 1o cover the fee for the two

Terminal Disclaimers

¥ not provided for in a separate paper filed herewith, please consider this 2 PETITION FOR EXTENSION OF TIME for
sufficient number of months to enter these papers and please charge any additional fecs or credit overpayment t¢ Deposit
Account No. 19-0743. ¥ applicable, any papers or fees supplied herewith are considered to be timely filed pursuant 1o 37
C.F.R. § 1.7(a), the response period falling on a Federal Holiday, Saturday or Sunday being extended to the next succeeding
business day.

)
Vi e -
SCHWEGMAN LUNDBERG & WOESSNER. P.A. By: / \\l‘*&d“wﬁ-%ﬂ{{/‘f/&% U /

Customer No.: 21136 Nicholas P. Lanzatella
Reg. No. 63,803
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PTO/SB/06 (09-11)

Approved for use through 1/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Application or Docket Number Filing Date
PATENT APPLICg;r;gtl:t;:gigﬁ'ﬁg—léng\lATION RECORD 151678.760 05112018 (3o be Mailed

ENTITY: LARGE (J smaLL (O micro

APPLICATION AS FILED - PART I

(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
[ BASIC FEE N/A N/A N/A
(37 GFR 1.16(a), (b). or (c))
) SEARCH FEE
(37 CFR 1.16(k), (i), or (m)) NiA N/A N/A
(J EXAMINATION FEE N/A N/A N/A
(37 CFR 1.16(0), (p), or (q))
TOTAL CLAIMS ) *
(37 CFR 1.16(1)) minus 20 = X $100 =
INDEPENDENT CLAIMS } *
(37 GFR 1.16(n) minus 3 = x $460 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
é,z;'}'cigg)c))'\' SIZE FEE (37 for small entity) for each additional 50 sheets or
' fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
(J MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL

APPLICATION AS AMENDED - PART Il

(Column 1) (Column 2) (Column 3}
CLAIMS HIGHEST
REMAINING NUMBER
| 04/23/2019 | srrer PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ; *x - -
H 30 Minus | ** 30 -0 x $100 = 0
Z | Independent * . *Hx _ _
g (?70F%1.16(h)) 4 Minus 4 =0 x $460 = 0
< U Application Size Fee (37 CFR 1.16(s))
(J FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR
1.16())
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
LU | Total * i *x - -
= | B7CFR1.16() Minus ~ x 30 -
O | Independent B ; ok - _
E 37GFpR1.16 h) Minus — X $ O ~
= () Application Size Fee (37 CFR 1.16(s))
(U FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16()))
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE
= If the "Highest Number Previously Paid For" IN THIS SPAGE is less than 20, enter "20". /ZURIASHWORK ZENEBE/

*** |If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9799 and select option 2.
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* 15/978,760 *

Applicant(s)/Patent under
Reexamination

15/978,760 Olson et al.
Examiner Art Unit
ORLANDO, AMBER ROSE 1776
Document Code - DISQ Internal Document - DO NOT MAIL
TERMINAL
DISCLAIMER APPROVED O DISAPPROVED
This patent is subject
Date Filed: 23 April 2019 to a Terminal
Disclaimer
Approved/Disapproved by:
/JEAN PROCTOR/
Technology Center: OPLC
Telephone: (571)272-1040
2 td's
_Il{éss_r':a\}\(’em and Trademark Office Terminal Disclaimer Part of Paper No. 20190424
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
21186 7590 05/08/2019
SCHWEGMAN LUNDBERG & WOESSNER, P.A. ORLANDO, AMBER ROSE
P.0O. BOX 2938
MINNEAPOLIS, MN 55402 | ART UNIT PAPER NUMBER |
1776
DATE MAILED: 05/08/2019
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/978,760 05/14/2018 Edwin S. Olson 4820.007US4 6432

TITLE OF INVENTION: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 08/08/2019

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

1. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 5975 760 Olson et al.
H “ ” “H “‘ Examiner Art Unit
AMBER R ORLANDO 1776
CPC
Symbol Type Version
BO1D F 2013-01-01
BO1 | 2013-01-01
BO1J I 2013-01-01
BO1J | 2013-01-01
BO1J [ 2013-01:01
BO1J I 2013-01-01:
BO1J I 2013:01-01
BO1 | 2013-01-01
BO1J I 2013-01-01
BO1J I 2013-01-01:
BO1J I 2013-01-01
BO1 | 2013-01-01
BO1J [ 2013-01-01
B01D I 2013-01-01
BO1D I 2013-01-01
B01D I 2013:01-01
BO1D [ 2013-01-01
B01J A 2013-01-01
B01D A 2013-01:01
BO1D A 2013-01-01
BO1D A 2013:01-01
BO1D A 2013-01-01.
BO1D A 2013.01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 30
&%E‘EYREE%IR:#Q”\IE?{J”H 1776 02 May 2019 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 2 5A
U.S. Patent and Trademark Office Part of Paper No.: 20190503
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Notes 15/978.760 Olson et al.
H““HH“ “”“” “”W o .
AMBER R ORLANDO 1776
CPC - Searched*
Symbol Date Examiner
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of the

search.

Search Notes

Search Notes Date Examiner

IDS Search (EAST and DAV) 06/24/2018 AO

Inventor Search (DAV) 06/24/2018 AO

EAST searched for inflight promotion of sorbents. 06/24/2018 AO

EAST searched for inflight promotion of sorbents. 10/04/2018 AO

EAST searched for inflight promotion of sorbents. 12/19/2018 AO

EAST searched for inflight promotion of sorbents. 04/15/2019 AO

Interference Search

lSJ;nCI;Z?s/CPC US Subclass/CPC Group Date Examiner
SEE EAST SEARCH HISTORY 05/03/2019 AO
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref
#

Hits

Search Query

DBs

Default
Operator

Plurals

Time
Stamp

S1

45

(95/134.ccls. or 95/142.ccls. or
110/345.ccls. or 423/210.ccls.) and
activated carbon and promoter

US-PGPUB;
USPAT

ADJ

ON

2013/09/09
09:19

52

(95/134.ccls. or 95/142.ccls. or
110/345.ccls. or 423/210.ccls.) and
sorben and promoter and activated
carbond and mercury

US-PGPUB;
USPAT

ADJ

ON

2013/09/09
09:19

(95/134.ccls. or 95/142.ccls. or
110/345.ccls. or 423/210.ccls.) and
sorbent and promoter and activated
carbond and mercury

US-PGPUB;
USPAT

ADJ

ON

2013/09/09
09:20

57

73

("20020150516" | "4786483" | "5409522"
| "5505766" | "6383981" | "6878358" |
"20020033097" | "4530765" | "5346674" |
"6080281" | "4708853" | "6027551" |
"6136072" | "6258334" | "6818043" |
"20060057044" | "20080207443" |
"20010002387" | "3826618" | "4814152" |
"4820318" | "4889698" | "5891324" |
"6528030" | "20050227146" | "5419834" |
"7942566" | "20080134888" | "3662523" |
"3849267" | "4196173" | "4500327" |
"6942840" | "20020134242" |
"20030136509" | "20050147549" |
"20060112823" | "20080134888" |
"6471936" | "20010003116" |
"20050019240" | "20060048646" |
"4956162" | "5575982" | "6372187" |
"6375909" | "7435286" | "7514052" |
"20050074380" | "20090081092" |
"5288306" | "1984164" | "4101631"
"5695726" | "6080281" | "6848374" |
"20050000197" | "5300137" | "5607496" |
"5672323" | "6214304" | "6953494" |
"5245120" | "20070168213" | "7938571" |
"20040003716" | "20040013589" |
"3194629" | "3786619" | "5827352" |
"20040109800" | "20070295347" |
"5435980" | "6136749" |
"20030206846").PN.

US-PGPUB;
USPAT

ADJ

ON

2015/03/17
12:25

13

"11209163"

US-PGPUB;
USPAT

ADJ

ON

2015/03/17
12:28

S9

"11209163" and non carbon

US-PGPUB;
USPAT

ADJ

ON

2015/03/17
12:28

S10

161

(B01D53/64, B01D2257/602,
B01D2253/104, B01D2253/10,
B01D53/10).cpc. and (halogen or halide of
HBr) with sorbent

US-PGPUB;
USPAT

ADJ

ON

2015/03/17
13:49

S11

file:///C/Users/amillerharris/Documents/e-Red%20Folder/15978760/EASTSearchHistory. 15978760_Accessible Version.htm[5/3/2019 12:00:50 PM]

(95/134.ccls. or 95/142.ccls. or
110/345.ccls. or 423/210.ccls.) and

US-PGPUB;
USPAT

ADJ

ON

2015/03/17
13:50
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=/ 15/978,760 PATENT
INTHE UNITED STATES PATENT AND TRADEMARE OFFICE

Inventor(s): Edwin S. Olson et al. Examiner: Amber Orlando
Serial No.: 15/978,760 Group Art Unit: 1776

Filed: May 14, 2018 Docket No.: 4820.007U84
Customer No.: 21186 Confirmation No.: 6432

Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

COMMUNICATION RE: FEE ADDRESS

Mail Stop Issue Fee
Commissioner tor Patents
P.O Box 1450
Alexandria, VA 22313-1450
In response to the Notice of Allowance and Issue Fee Due, please record the Fee Address

under the provisions of 37 CFR 1.363 as the following:
Customer Number 21186

Please direct any inquiries to the undersigned attorney at (612) 349-9530.

Respectfully submitted,

SCHWEGMAN LUNDBERG & WOESSNER, P A,
P.O. Box 2938

Minneapolis, MIN 55402

(612) 349-9580

Date May 8, 2019 By f }“\\ S\QL }(ﬁ Lg\wﬁaﬁ

Nich oias P. Lanzatella
NPL:CMG:deb Reg. No. 63,803

CERTIFICATE UNDER 37 CFR 1.8 The undersigned hereby certifies that this correspondence is filed using the USPTO's
clectronic filing system EFS~Web, and is addressed to: Mail Stop Issue Fee, Commissioner for Patents, P.O. Box 1450,
Alexandria, VA 22313-1450 on this 81&1 day of May, 2019,

Debra E. Bartell / Debra E. Bartell /
Name Signature
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INTHE UMITED STATES PATENT AND TRADEMARK OFFICE

Inventor(sy: Edwin 8. Olson et al.

Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY
Docket Now: 4820.007U84 Serial No.: 15/978,760
Fited: May 14, 2018 Due Date: August 8, 2019
Examiner: Amber Orlando Group Art Unit: 1776
Customer No.. 21186 Confirmation No.: 6432

Notice of Allowance Date:  May 8, 2019

Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

We are transmitting herewith the following:

X Authorization to charge Deposit 19-0743 in the amount of $1,000.00 to cover the Large Entity Issue Fee
Payment.

X Issue Fee Transmittal (Form PTOL-85).

X Communication Re: Fee Address (1 page).

Please charge any additional required fees or credit overpayment to Deposit Accoun Vﬂ 19-6743,

o
SCHWEGMAN LUNDBERG & WOESSNER, P.A, f[ }\}’i&w %Qi’ﬁ\/%{ UE' §

col—/

Customer No.: 21186 *Nicholas P. Lanzatella
NPL:CMG:deb Reg. No. 63,303

CERTIFICATE UNDER 37 CFR 1.8: The undersigned hereby certifies that this correspondence is being filed using the USPTC's electronic filing
systent EFS-Web, and is addressed to: Mail Stop Issue Fee, Commissioner for Patenis, P.O. Box 1450, Alexandria, VA 22313-1456 on this 8th
day of May, 2019.

Debra E. Bartell / Debra E. Bartell /

Name Signature
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Electronic Patent Application Fee Transmittal

Application Number:

15978760

Filing Date:

14-May-2018

Title of Invention:

SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

First Named Inventor/Applicant Name:

Edwin S. Olson

Filer:

Nathan D. Ellefson/Debra Bartell

Attorney Docket Number:

4820.007US4

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Suﬁ;l’g(t:)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 1501 1 1000 1000
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Electronic Acknowledgement Receipt

EFS ID: 35953965
Application Number: 15978760
International Application Number:
Confirmation Number: 6432

Title of Invention:

SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

First Named Inventor/Applicant Name:

Edwin S. Olson

Customer Number:

21186

Filer:

Nathan D. Ellefson/Debra Bartell

Filer Authorized By:

Nathan D. Ellefson

Attorney Docket Number: 4820.007US4
Receipt Date: 08-MAY-2019
Filing Date: 14-MAY-2018

Time Stamp: 14:22:36

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $1000

RAM confirmation Number

050919INTEFSW00000554190743

Deposit Account

190743

Authorized User

Debra Bartell

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |

15/978,760 05/14/2018 Edwin S. Olson 4820.007US4 6432
21186 7590 05/30/2019 | XAMINER |
SCHWEGMAN LUNDBERG & WOESSNER, P.A.
P.O. BOX 2938 ORLANDO, AMBER ROSE
MINNEAPOLIS, MN 55402

| ART UNIT | PAPER NUMBER |

1776
| NOTIFICATION DATE | DELIVERY MODE |
05/30/2019 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

SLW @blackhillsip.com
uspto @slwip.com

PTOL-90A (Rev. 04/07)
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Application Applicant(s)
No. Olson et al.
15/978,760
Applicant-Initiated Interview Summary | Examiner Art AIA (First Inventor Page
AMBER R Unit to File) Status
ORLANDO 1776 No 1of 1

All participants (applicant, applicants representative, PTO personnel):

1. AMBER R ORLANDO (Primary Examiner); Telephonic 2. Nicholas Lanzatell (Attorney); Telephonic

Date of Interview: 24 May 2019

Issues Discussed:

Formalities:
The IDS submitted had an invalid number. The applicant's representative stated that it should be US2002150516.
Examiner amendment to correct this was authorized.

/AMBER R ORLANDO/
Primary Examiner, Art Unit 1776

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04

Please further see:

MPEP 713.04

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b)

37 CFR § 1.2 Business to be transacted in writing

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. 01/01/2015) Interview Summary Paper No. 20190524

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the
interview. (See MPEP section 713.04). If a reply to the last Office action has already been filed, applicant is given a
non-extendable period of the longer of one month or thirty days from this interview date, or the mailing date of this
interview summary form, whichever is later, to file a statement of the substance of the interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete
and proper recordation of the substance of an interview should include the items listed in MPEP 713.04 for complete
and proper recordation including the identification of the general thrust of each argument or issue discussed, a general
indication of any other pertinent matters discussed regarding patentability and the general results or outcome of the
interview, to include an indication as to whether or not agreement was reached on the issues raised.
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Receipt date: 08/28/2018 15/978,760 - GAY: 1776
Modified form PTO/SB/08A(04-07) OMB 651-0031
US Patent & Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.
Substitute for form 1449A/PTO Complete if Known
Application Number 15/978,760
INFORMATION DISCLOSURE Filing Date May 14, 2018
STATEMENT BY APPLICANT First Named Inventor Edwin S. Olson
(Use as many sheets as necessary) Group Art Unit Unknown
Examiner Name Unknown
Sheet 1 of 19 Attorney Docket No: 4820.007US4
US PATENT DOCUMENTS
Elxamilner USP Document Number Publication Date Name of Patentee or Applicant of cited Document
nitial *
US-1,984,164 12/11/1934 Alfred, Stock
US-20010002387A1 5/31/2001 Tsutsumi, Yoshio, et al.
US-20010003116A1 6/7/2001 Neufert, Ronald
US2002150516 US=200270T505a1 10/17/2002 Pahlman, John E, et al.
US-20020033097A1 3/21/2002 El-shoubary, Youssef, et al.
US-20020043496A1 4/18/2002 Boddu, Veera M., et al.
US-20020134242A1 9/26/2002 Yang, Ralph T, et al.
US-20020150516A1 10/17/2002 Pahlman, John, et al.
US-20030057293A1 3/27/2003 Boecking, Friedrich
US-20030104937A1 6/5/2003 Sinha, R. K.
US-20030136509A1 7/24/2003 Virtanen, Jorma
US-20030206843A1 11/6/2003 Sidney Jr, Nelson G
US-20030206846A1 11/6/2003 Jangbarwala, Juzer
US-20040003716A1 1/8/2004 Nelson Jr, Sidney
US-20040013589A1 1/22/2004 Vosteen, Bernhard, et al.
US-20040076570A1 4/22/2004 Jia, Charles Q
US-20040109800 6/10/2004 Pahlman, John E, et al.
US-20050000197A1 1/6/2005 Krantz, Jeffrey
US-20050019240A1 1/27/2005 Lu, Xiao-chun, et al.
US-20050074380A1 4/7/2005 Boren, Richard M, et al.
US-20050147549A1 7/7/2005 Lissianski, Vitali Victor, et al.
US-20050227146A1 10/13/2005 Ghantous, Dania, et al.
US-20060048646A1 3/9/2006 Olson, Edwin S, et al.
US-20060057044A1 3/16/2006 Chang, Shih-ger, et al.
US-20060112823A1 6/1/2006 Avina, David Christopher
US-20060191835A1 8/31/2006 Petrik, Viktor I, et al.
US-20060204418A1 9/14/2006 Chao, Chien-chung, et al.
US-20070167309A1 7/19/2007 Olson, Edwin S.
US-20070168213A1 7/19/2007 Comrie, Douglas C
US-20070234902A1 10/11/2007 Fair, David L, et al.
US-20070295347A1 12/27/2007 Paine Ill, John B, et al.
US-20080090951A1 4/17/2008 Mao, Dongsheng, et al.
US-20080107579A1 5/8/2008 Downs, William, et al.
US-20080134888A1 6/12/2008 Chao, Chien-chung, et al.
US-20080182747A1 7/31/2008 Sinha, R. K.
US-20080207443A1 8/28/2008 Gadkaree, Kishor Purushottam, et al.
US-20080292512A1 11/27/2008 Kang, Shin G.
EXAMINER / AMBER R ORLANDO/ DATE CONSIDERED ~ 06/24/2008 -, 10014

* EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 1 Applicant is to place a check mark here if English language Translation is attached

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /A.R.O/

AMEREN UE EXHIBIT 1023
Page 641

























































Raeceipt date:

05/18/2018

15/978,760 - GAU:

Modified form PTO/SB/08A(04-07) OMB 651-0031
US Patent & Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449A/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(Use as many sheets as necessary)

Complete if Known

Application Number

15/978,760

Filing Date

May 14, 2018

First Named Inventor

Edwin S. Olson

Group Art Unit

Unknown

Examiner Name

Unknown

Sheet 5 of 19

Attorney Docket No: 4820.007US4

US PATENT DOCUMENTS

Elxamilner USP Document Number Publication Date Name of Patentee or Applicant of cited Document

nitial *
US-7,722,843 5/25/2010 Srinivasachar, S.
US-7,767,174 8/3/2010 Lui, K., et al.
US-7,780,765 8/24/2010 Srinivasachar S., et al.
US-7,938,571 5/10/2011 Irvine, James H
US-7,942,566 517/2011 Irvine, James H
US-8,007,749 8/30/2011 Chang, Shih-ger, et al.
US-8,080,088 12/20/2011 Srinivasachar, Srivats
US-8,168,147 5/1/2012 Olson, Edwin S, et al.
US-8,168,149 5/1/2012 Gal, Eli, et al.
US-8,173,566 5/8/2012 Olson, Edwin S, et al.
US-8,216,535 7/10/2012 Pollack, Nicholas R, et al.
US-8,512,655 8/20/2013 Olson, Edwin S, et al.
US-8,652,235 2/18/2014 Olson, Edwin S, et al.

Change(s) .1 |US-8,821,81909, 2014 [972/2618 Olson, Edwin S, et al.

NSV APPT 159,011,805 4/21/2015 Olson, Edwin S, et al.

to documeft, US-9,468,886 10/18/2016 Olson, Edwin S, et al.

/NW.S/ US-9,662,629 5/30/2017 Olson, Edwin S, et al.

5/15/201 US-9,669,355 6/6/2017 Olson, Edw!n S, et al.
US-9,757,689 9/12/2017 Olson, Edwin S, et al.

FOREIGN PATENT DOCUMENTS
Eﬁ:niailnsr Foreign Document Number Publication Date Name of Patentee or Applicant of cited Document T1

CA-1099490A 4/21/1981 DedJong, Geert, et al.
CA-2150529A1 12/29/1995 Scherer, Volker, et al.
CA-2327602A1 6/6/2001 Robles, Antonio
CA-2400898A1 8/30/2001 Maes, Rudy J, et al.
CA-2584327A1 4/13/2006 Pavlish, John H, et al.
CA-2757309A1 10/28/2010 Olson, Edwin S, et al.
CA-2757309C 1/3/2017 Olson, Edwin S, et al.
CN-101048218A 10/3/2007 Olson, Edwin S, et al.
CN-101053820A 10/17/2007 Geng, Jianming Qian
CN-101293196A 10/29/2008 Zhenglong, Yang
CN-101816922A 9/1/2010 Song, Hu, et al.
CN-102413899A 4/11/2012 Olson, Edwin S, et al.
CN-104519410A 4/15/2015 Olson, Edwin S., et al.

EXAMINER /AMBER R ORLANDO/

DATE CONSIDERED 08/24/2018

* EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant. 1 Applicant is to place a check mark here if English language Translation is attached

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /A.R.O/

1776
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
15/978,760 07/09/2019 10343114 4820.007US4 6432
21186 7590 06/19/2019
SCHWEGMAN LUNDBERG & WOESSNER, P.A.
P.O. BOX 2938

MINNEAPOLIS, MN 55402

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Edwin S. Olson, Grand Forks, ND;

Midwest Energy Emissions Corp, Lewis Center, OH;
Michael J. Holmes, Thompson, ND;

John H. Pavlish, East Grand Forks, MN;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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