IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor(s): Edwin S. Olson et al.

Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY
Attorney Docket No.: 4820.007US4

Customer No.: 21186

PATENT APPLICATION TRANSMITTAL

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

We are transmitting herewith the following attached items and information (as indicated with an "X"):

X CONTINUATION-IN-PART under 37 CFR 1.53(b) of prior Patent Application No. 15/295,594 comprising;:
Application Data Sheet (7 pgs).

Specification (47 pgs, including claims numbered 1 through 1 and a 1 page Abstract).

Formal Drawing(s) (6 sheets).

Copy of Declaration from prior application (6 sheets).

Certification and Request for Prioritized Examination (Track 1) (1 pg), including authorization to charge

Deposit Account 19-0743 in the amount of $4000.00 for the Prioritized Examination (Track 1) filing fee as set

forth in 37 CF.R. § 1.17(c); and Authorization to charge Deposit Account 19-0743 for the Processing Fee

(Track 1) set forth in 37 C.F.R. § 1.17(1) in the amount of $140.00.

Authorization to charge Deposit Account 19-0743 in the amount of $6,020.00

< 1< < [ [

I

The filing fee has been calculated below as follows:

No. Filed No. Extra Rate Fee
TOTAL CLAIMS 1-20 0 x $100.00 = $0.00
INDEPENDENT CLAIMS 1-3 0 x $460.00 = $0.00
[IMULTIPLE DEPENDENT CLAIMS PRESENTED $0.00
BASIC FEE $300.00
SEARCH FEE $660.00
EXAMINATION FEE $760.00
DECLARATION LATE FILING FEE $160.00
PRIORITIZED EXAMINATION (TRACK 1) FILING FEE $4,000.00
PROCESSING FEE (TRACK 1) $140.00
T
APPLICATION SIZE FEE (40-100)/50 0 $400.00 $0.00
TOTAL $6,020.00

Please charge any additional required fees or credit overpayment to Deposit Account No. 19-0743. If applicable,
any papers or fees supplied herewith are considered to be timely filed pursuant to 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.

. i ; / /
SCHWEGMAN LUNDBERG & WOESSNER. P.A. / Bx\l\\ d\? LMP MW

Customer Number: 21186 Nicholas P. Lanzatella
Reg. No. 63,803

Date of Deposit: May 14. 2018
This paper or fee is being filed on the date indicated above using the USPTO's electronic filing system EFS-Web, and is addressed to The Commissioner for Patents,
P.O. Box 1450, Alexandria, VA 22313-1450.
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Doc Code: TRACK1.REQ
Document Description: 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 Unknown
Inventor: Application Number

(if known):
Title of SORBENTS FOR THE OXIDATION AND Docket No.: 4820.007US4
Invention: REMOVAL OF MERCURY

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR THE ABOVE-
IDENTIFIED APPLICATION.

1. The processing fee set forth in 37 CFR 1.17(i)(1) and the prioritized examination fee set forth in 37 CFR 1.17(c)
have been filed with the request. The publication fee requirement is met because that fee, set forth in 37 CFR
1.18(d), is currently $O. 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
the application.

2. lunderstand 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
cause an outstanding Track | request to be dismissed.

3. Original Application(Track One) — Prioritized Examination under § 1.102(e}(1)

i. (a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a). This
certification and request is being filed with the utility application via EFS-Web.
---0OR---
(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111(a). This
certification and request is being filed with the plant application in paper.

ii. An executed inventor’s oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each inventor, or the
application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is filed with the application.

Signature / \\\‘\“ (\f) LMJ{ ‘(,AW/ Date May 14, 2018

Name Practitioner
(Print/Typed) Nicholas P. Lanzatella Registration Number: 63,803

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and
certifications. Submit multiple forms if more than one signature is required, see below*.

*Total of 1 forms are submitted.
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Modified PTO/AIA/14 (12-13)

Approved for use through 04/30/2017. OMB 0651-0032

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

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

L. Attorney Docket Number 4820.007US4
Application Data Sheet 37 CFR 1.76
Application Number Unknown
Title of Invention SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

The application data sheet is part of the provisional or nonprovisional application for which itis being submitted. The following form contains the
bibliographic dataarranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS)or the
document may be printed andincluded in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order
pursuant to 37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1: Edwin S. Olson

Legal Name
Prefix Given Name Middle Name Family Name Suffix
Edwin S. Olson

Residence Information (Select One)
US Residency [JNon US Residency [JActive US Military Service

City | Grand Forks State/Province [ND i‘:;?;::‘c:f United States of America

Mailing Address of Inventor:

Address 1 223 Circle Hills Drive

Address 2

City Grand Forks State/Province |ND

Postal Code 58201 Country |United States of America

Inventor 2: Michael J. Holmes

Legal Name

Prefix Given Name Middle Name Family Name Suffix
Michael J. Holmes

Residence Information (Select One)
US Residency [CONon US Residency []Active US Military Service

City | Thompson State/Province [ND CR(::::Q:\c:f United States of America
Mailing Address of Inventor:

Address 1 614 6th Avenue Northeast

Address 2

City Thompson State/Province ‘ND

Postal Code 58278 Country ‘ United States of America

Page | 1
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Modified PTO/AIA/14 (12-13)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

L Attorney Docket Number 4820.007Us4
Application Data Sheet 37 CFR 1.76
Application Number Unknown
Title of Invention SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

[The application data sheet is part of the provisional or nonprovisional application for which itis being submitted. The following form contains the
bibliographic dataarranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed andincluded in a paper filed application.

Inventor 3: John H. Pavlish

Legal Name
Prefix Given Name Middle Name Family Name Suffix
John H. Pavlish

Residence Information (Select One)
US Residency [CONon US Residency []Active US Military Service

City | East Grand Forks State/Province |MN ic:;?c:g\czf United States of America
Mailing Address of Inventor:

Address 1 42204 210th Street SW

Address 2

City East Grand Forks State/Province ‘MN

Postal Code 56721 Country ‘United States of America

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

O An Address is being provided for the correspondence Information of this application.

Customer Number 21186

Email Address request@slwip.com

Application Information:

Title of the Invention SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY
Attorney Docket Number [4820.007US4 ’Small Entity Status Claimed []
Application Type Non-Provisional

Subject Matter Utility

Suggested Class (if any) ’Sub Class (if any)

Suggested Technology Center (if any)

Total Number of Drawing Sheets (if any) |6 ‘Suggested Figure for Publication (if any)

Page | 2
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Modified PTO/AIA/14 (12-13)
Approved for use through 04/30/2017. 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 contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

4820.007US4

Application Number

Unknown

Title of Invention

SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

[The application data sheet is part of the provisional or nonprovisional application for which itis being submitted. The following form contains the
bibliographic dataarranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

[This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS)or the
document may be printed and included in a paper filed application.

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not
complete this section if application papers including a specification and any drawings are being filed. Any domestic benefit or foreign

priority information must be provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and
“Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by
this reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

filed application

Application number of the previously [Filing date (YYYY-MM-DD)

Intellectual Property Authority or

Country Publication

Publication Information:

O Request Early Publication (Fee required at time of Request 37 CFR 1.219)

O Request Not to Publish. | hereby request that the attached application not be published under 35 U.S.
C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the subject of an

application filed in another country, or under a multilateral international agreement, that requires publication at eighteen
months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).
Entereither Customer Number or complete the Representative Name section below. If bothsections are completed the

Customer Number will be used for the Representative Information during processing.

Please Select One:

X Customer ‘ O us Patent Practitioner ‘ O Limited Recognition (37 CFR 11.9)

Customer Number

21186

Page | 3
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Under the Paperwork Reduction Act of 1995, no persons are requiredto respond to a collection of information unless it contains a valid OMB control number

Modified PTO/AIA/14 (12-13)

Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

4820.007US4

Application Number

Unknown

Title of Invention

SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

The application data sheet is part of the provisional or nonprovisional application for which itis being submitted. The following form contains the
bibliographic dataarranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS)or the
document may be printed andincluded in a paper filed application.

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate
National Stage entry from a PCT application. Providing this information in the application data sheet constitutes the
specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78(a){2) or CFR 1.78(a){4), and need not otherwise be
made part of the specification.

Prior Application Status

Pending

Application Number

Continuity Type

Prior Application Number

Filing or 371{(c) Date
(YYYY-MM-DD)

This Application

continuation-in-part of

15/295,594

2016-10-17

Prior Application Status

Patented

Application Number

Continuity Type

Prior Application Number

Filing or 371(c) Date
(YYYY-MM-DD)

15/295,594

continuation of

14/102,896

2013-12-11

Prior Application Status

Patented

Application Number

Continuity Type

Prior Application Number

Filing or 371(c) Date
(YYYY-MM-DD)

14/102,896

continuation of

12/429,058

2009-04-23

Prior Application Status

Abandoned

Application Number

Continuity Type

Prior Application Number

Filing or 371{(c) Date
(YYYY-MM-DD)

12/429,058

continuation-in-part of

12/201,595

2008-08-29

Prior Application Status

Patented

Application Number

Continuity Type

Prior Application Number

Filing or 371(c) Date
(YYYY-MM-DD)

12/201,595

division of

11/209,163

2005-08-22

Prior Application Status

Expired

Application Number

Continuity Type

Prior Application Number

Filing or 371(c) Date
(YYYY-MM-DD)

11/209,163

Claims benefit of provisional

60/605,640

2004-08-30

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data
sheet constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55(d). When priority is claimed to a foreign
application that is eligible for retrieval under the priority document exchange program {PDX)i the information will be used by the
Office to automatically attempt retrieval pursuant to 37 CFR 1.55(h){1) and {2). Under the POX program, applicant bears the
ultimate responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign
intellectual property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR
1.55(g)(1).

Application Number Country Parent Filing Date (YYYY-MM-DD) | Access Code (if applicable)

Page | 4
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Modified PTO/AIA/14 (12-13)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

L. Attorney Docket Number 4820.007US4
Application Data Sheet 37 CFR 1.76
Application Number Unknown
Title of Invention SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

The application data sheet is part of the provisional or nonprovisional application for which itis being submitted. The following form contains the
bibliographic dataarranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS)or the
document may be printed andincluded in a paper filed application.

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written authority to
permit a participating foreign intellectual property (IP) office access to the instant application-as-filed {see paragraph A in
subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant application (see
paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an application. After
the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind authorization for access by a
foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 {opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization {(WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, {2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)
(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h){2).

The applicant is reminded that the EPO’s Rule 141(1) EPC {(European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant

I:l application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

D B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.

Page | 5
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Modified PTO/AIA/14 (12-

13)

Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

L. Attorney Docket Number 4820.007US4
Application Data Sheet 37 CFR 1.76
Application Number Unknown
Title of Invention SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

The application data sheet is part of the provisional or nonprovisional application for which itis being submitted. The following form contains the
bibliographic dataarranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS)or the
document may be printed andincluded in a paper filed application.

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37
of CFR to have an assignment recorded by the Office.

Applicant: Midwest Energy Emissions Corp

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be
completed. The information to be provided in this section is the name and address of the legal representative who is the
applicant under 37 CFR 1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to
assign the invention, or person who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37
CFR 1.46. If the applicant is an applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or
person who otherwise shows sufficient proprietary interest) together with one or more joint inventors, then the joint inventor
or inventors who are also the applicant should be identified in this section.

X Assignee [0 Legal Representative under 35 U.S.C. 117 O Joint Inventor

[0 Person to whom the inventor is obligated to assign | [1 Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

[0 Deceased [ Legally incapacitated

Name of the Deceased or Legally Incapacitated Inventor :

If the Applicant is an Organization check here: X

Organization Name: Midwest Energy Emissions Corp

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information:

Address 1 670 D Enterprise Dr

Address 2

City Lewis Center State/Province OH
Country United States of America Postal Code 43035

Phone Number

Email Address

Page | 6
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Modified PTO/AIA/14 (12-13)

Approved for use through 04/30/2017. OMB 0651-0032

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

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

L. Attorney Docket Number 4820.007US4
Application Data Sheet 37 CFR 1.76
Application Number Unknown
Title of Invention SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

The application data sheet is part of the provisional or nonprovisional application for which itis being submitted. The following form contains the
bibliographic dataarranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS)or the
document may be printed andincluded in a paper filed application.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37
of CFR to have an assignment recorded by the Office.

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the
patent application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the
patent application publication as an applicant. For an assignee-applicant, complete this section only if identification as an
assignee is also desired on the patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Country Postal Code
Phone Number Fax Number

Email Address

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application Data Sheet is
submitted with the INITIAL filing of the application and either box A or B is not checked in subsection 2 of the “Authorization or
Opt-Out of Authorization to Permit Access” section, then this form must also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic entity (e.g.,
corporation or association). If the applicant is two or more joint inventors, this form must be signed by a patent practitioner, all joint
inventors who are the applicant, or one or more joint inventor-applicants who have been given power of attorney (e.g., see USPTO
Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the mannerﬁ)f making signatures and certifications.

Signature / \N¢ lbLM¥ ‘( AW / I[\):I\t/‘:_n(;;(w' 2018-05-14
\ \ 4

Registration 63,803
Number

First Name Nicholas Last Name | Lanzatella

This collection of information is required by 37 CFR 1.76. 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data sheet 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 22313-14

Page | 7
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SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a continuation-in-part of U.S. patent application Ser. No. 15/295,594, filed
Oct. 17, 2016, which is a continuation of U.S. patent application Ser. No. 14/102,896 filed on Dec.
11,2013 (now U.S. Pat. No. 9,468,886), which is a continuation of U.S. patent application Ser. No.
12/429,058 filed on Apr. 23, 2009 (now U.S. Pat. No. 8,652,235), which is a continuation-in-part
of U.S. patent application Ser. No. 12/201,595 filed on Aug. 29, 2008 (abandoned), which is a
divisional of U.S. patent application Ser. No. 11/209,163 filed on Aug. 22, 2005 (now U.S. Patent
No. 7,435,286), which claims priority from provisional application Ser. No. 60/605,640 filed on Aug
30, 2004. The disclosures of U.S. patent application Ser. Nos. 14/102,896; 12/429,058; 12/201,595;
11/209,163; and 60/605,640 are hereby incorporated herein by reference to the extent appropriate.

BACKGROUND OF THE INVENTION

Technical Field of the Invention

[0002] The present invention relates to methods and materials for the removal of pollutants from flue
gas or product gas from a gasification system. In particular, mercury is removed from gas streams

generated during the burning or gasification of fossil fuels by highly reactive regenerable sorbents.

Background of the Invention

[0003] The combustion and gasification of fossil fuel such as coal generates flue gas that contains
mercury and other trace elements that originate from the fuel. The release of the mercury (and other
pollutants) to the environment must be controlled by use of sorbents, scrubbers, filters, precipitators,
and other removal technologies. Mercury is initially present in the elemental form during combustion
and gasification. In downstream process sections, such as in the ducts and stack of a combustion
system, some of the elemental mercury is oxidized. The amount that is oxidized depends on the
amount of acid gases present in the flue gas and other factors. Amounts of mercury vary with the
fuel, but concentrations of mercury in the stream of flue gas from coal combustion are typically less
than 5 parts per billion (ppb). Large coal combustion facilities such as electric utilities may emit a
pound of mercury, or more, a day. Mercury removal applications include, without limitation, flue
gas from coal (or other fossil fuel) combustion, waste incineration, product gas from gasification, as
well as offgases from mineral processing, metal refining, retorting, cement manufacturing,

chloralkali plants, dental facilities, and crematories.
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Mercury Sorbent Technologies

[0004] Several types of mercury control methods for flue gas have been investigated, including
injection of fine sorbent particles into a flue gas duct and passing the flue gas through a sorbent bed.
Fine-particle injection sorbents include activated carbon, metal oxide sorbent, sodium sulfide
particles, and basic silicate or oxide sorbents. When particle injection is employed, the mercury
captured on the sorbent particles is removed from the gas stream in a particulate control device such
as a baghouse or electrostatic precipitator (ESP) and collected along with ash particulate. The sulfide
and basic silicate and oxide particles are effective only for the oxidized mercury, and the metal oxide
sorbents exhibit slower capture kinetics than the carbon particles. Additionally, injection of fine
carbon particles into the flue gas stream has been only partially successful in removing mercury,
especially elemental mercury, where effective removal of only about 60% is attained for some
applications with a FF (fabric filter) to collect carbon and ash. Even lower removal rates have been
observed when an ESP is used to collect the carbon because the contact time of the carbon with the
gas is very short.

[0005] A major problem with existing carbon injection systems is that the sorbent is relatively
unreactive toward mercury. Consequently, these sorbents must be used in large amounts, at high
sorbent-to-mercury ratios, to effectively capture the mercury. These sorbents tend to be relatively
expensive and cannot be easily separated from the ash for regeneration and reuse. The collection of
carbon in the ash also creates solid waste disposal problems, and the spent sorbent may contaminate
the collected ash, preventing its use in various applications.

[0006] One solution has been to add an oxidative sorbent comprising an aluminosilicate material
impregnated with a very heavy dosage of one or more oxidative metal halides plus activated carbon.
For example, refer to Varma et al. (20070140940). However, the amounts of metal salts required for
Hg oxidation are generally relatively large and expensive. Also, several of the salts that can be used
in such a process are highly toxic. Although the metal salts are present for oxidation in this process,
activated carbon is essential for getting adsorption of the Hg. As such, there is no synergistic role for
the aluminosilicates as they appear to be only a support for the oxidizing salts.

[0007] Another approach has been the injection of aluminosilicate particulate such as bentonite,
which contains neither oxidizing salts nor halogen complexes with a Lewis base site, and thus lacks
the more powerful oxidizing capability of the said complexes as described in this application. For
example, see U.S. Pat. No. 7,413,719. Additionally, the injection of an aluminosilicate (kaolin or
metakaolin) containing calcium hypochlorite which thermally decomposes to form halogen is also

2

AMEREN UE EXHIBIT 1023
Page 11



known. For example, see U.S. Patent Application No. 20030103882. Thus these and similar
impregnated aluminosilicate technologies require time in flight at appropriate high temperatures to
heat the impregnated salt(s) to generate an oxidation site. This clearly represents a kinetic barrier to
activation in contrast to the extremely fast complexing reaction of the Lewis acid on the surface of
the appropriate Lewis base sorbent described in the present patent. The kinetic barrier 1s only for
heating up the calcium hypochlorite to decompose it to Cl atoms or molecules. Halogen (bimolecular or
atomic) would complex with carbon or noncarbon at any lower temperature to form reactive oxidation
sites. Also, halide would require a very high temp or strong acid to form reactive halogen or halogen
complex.

[0008] Yet another approach is the injection of bentonite plus a metal sulfide and a metal salt, none
of which 1s oxidizing to elemental mercury and would require a slow thermal activation step. For
example, see U.S. Patent Application No. 20070119300.

[0009] The injection of halogen or halogen precursors in a hot zone, followed by contact with an
alkaline material in a wet or dry scrubber is another approach known in the art. With such an
approach, elemental mercury is claimed to be oxidized by the halogen to Hg(IT) which is collected by
the alkaline material in the scrubber. For example, see U.S. Pat. No 6,808,692 (Oehr), U.S. Pat. No.
3,849,267 (Hilgen), U.S. Pat. No. 5,435,980 (Felsvang), U.S. Pat. No. 6,375,909 (Dangtran), U.S.
Patent Application No. 20020114749 (Cole), U.S. Pat. No. 6,638,485 (Iida), U.S. Patent Application
No. 20030185718 (Sellakumar), U.S. Patent Application No. 20030147793 (Breen), and U.S. Pat.
No. 6,878,358 (Vosteen). However, even though it is known to inject halogen forms at some stage of
the combustion process, such a process does not utilize a complexing method on a sorbent surface for
conducting the oxidation and capture. Further, the alkaline material is rapidly surface-coated by the
large concentrations of acid gases, lowering its capacity for adsorption of Hg(II). It is also
recognized that the halogen forms initially introduced or generated are far more reactive to the large
concentrations of SO, and moisture in the flue gas, and so gas-phase reactions of the halogens with
Hg are hindered. In contrast, the present invention takes advantage of the Lewis acid complexes that
rapidly form on the sorbent surface to effect the Hg oxidation, rather than rely on gas phase reactions
for oxidation. Thus HCI, HBr, SO;Br, and other gas-phase products all festoon the surface and
promote the activity of the sorbent by forming complexes with the sorbent to form a promoted
sorbent.

[0010] Accordingly, there remains a need for more economical and effective mercury removal
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using sorbent enhancement additives and/or highly reactive sorbents, with contact times of seconds

(or less), and that may be regenerated and reused.

SUMMARY
[0011] The various embodiments of the present invention overcome the various aspects of the
deficiencies of the prior art and provide new and economical methods for the removal of mercury
from the gases produced in the utilization of fossil fuels.
[0012] A halogen/halide-promoted sorbent is described that is highly effective for the removal of
mercury from flue gas streams. The sorbent comprises any activated carbon and/or non-carbon
compound, such as porous or vesicular felsic or basaltic materials, clay-based compounds, alkaline
compounds, calcium hydroxide compounds, sodium acetate compounds, and/or bicarbonate
compounds, or a combination thereof. Optional secondary components and alkali may be added to
further increase reactivity and mercury capacity. Mercury removal efficiencies obtained exceed or
match conventional methods with added benefits such as reduced costs. Optionally, the promoted
sorbent can be regenerated and reused. Sorbent treatment and/or preparation methods are also
described. Methods for in-flight preparation, introduction, and control of the sorbent, promoter and
promoted sorbent into the mercury contaminated gas stream are described.
[0013] When a promoted or a non-promoted base sorbent reacts with elemental or oxidized mercury,
a mercury/sorbent chemical composition is formed and, in the case of elemental mercury reacting
with the promoted base sorbent, the mercury is oxidized. As discussed in further detail in other
portions of the specification, the base sorbent may be either a carbon or a non-carbon material or a
combination thereof. Additionally, the mercury/sorbent chemical composition may be comprised of
covalent bonds, ionic bonds and/or chemical complexes between the promoted or non-promoted base
sorbent and the oxidized mercury. The Lewis basic groups on the non-promoted base sorbent, or the
non-promoted portions of a promoted base sorbent, are available for reaction with the Lewis acid
groups of already existing oxidized mercury in the mercury containing gas. Thus, mercury may be
removed from the mercury containing gas stream through the formation of multiple and various
mercury/sorbent chemical compositions even within the same process. For example, multiple sites
on a sorbent particulate can form multiple and various mercury/sorbent chemical compositions in the
case where only a portion of the sites on the base sorbent particulate are promoted.
[0014] In some embodiments, a carbon and/or non-carbon promoted sorbent and/or a combination
thereof is provided comprising a sorbent structure that has reacted with a promoter selected from the

group consisting of halides, halogens, and combinations thereof, such that the reaction product is
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effective for the removal of mercury from a gas stream. The carbon sorbent comprises reactive
Lewis acid groups/sites; the non-carbon sorbent comprises reactive Lewis basic groups/sites.

[0015] In an embodiment, a promoted carbon and/or non-carbon sorbent is provided wherein the
base sorbent is selected from the group consisting of carbon, activated carbon, porous or vesicular
felsic and basaltic materials, clay-based compounds, alkaline compounds, calcium hydroxide
compounds, sodium acetate compounds, and/or bicarbonate compounds, or a combination thereof,
with an average particle size similar to that of fly ash produced from a thermal process (combustion
or gasification) or greater than that of fly ash produced such that it is physically separable therefrom,
and combinations thereof, and the promoter is selected from the group consisting of molecular
halogens, Group V (CAS nomenclature is used throughout) halides, Group VI halides, hydrohalides,
and combinations thereof. In an embodiment, the promoted sorbent (carbon, non-carbon, or their
combination) may have a mass mean particle diameter such that it can be substantially separated by
physical means from entrained ash in the gas stream from which mercury is to be removed. In an
embodiment, the base sorbent (carbon, non-carbon, or their combination) may have a mass mean
particle diameter greater than about 40 micrometers.

[0016] In another embodiment, the promoted sorbent comprises from about 1 to about 30 grams of
promoter per 100 grams of base sorbent. Another embodiment further comprises an optional
secondary component comprising a halogen or a hydrohalide such that the reactivity and mercury
capacity of the promoted sorbent are enhanced.

[0017] In another embodiment, the concentration of the optional secondary component on the
finished sorbent is within the range of from about 1 to about 15 wt% of the concentration of the
promoter on the finished sorbent.

[0018] In another embodiment, an optional alkali component may preferably be added to provide a
synergistic effect through combination of this alkali with the base sorbent.

[0019] In another embodiment, the optional secondary component is selected from the group
consisting of Group V halides, Group VI halides, HI, HBr, HCI, and combinations thereof. In
another embodiment, the promoter is substantially in vapor form when combined with the base
sorbent. In another embodiment, the promoter is combined with an organic solvent prior to reaction
with the base sorbent. In another embodiment, the promoter and optional secondary component are
combined with the base sorbentsubstantially simultaneously. Another embodiment further comprises
adding a mercury-stabilizing reagent selected from the group consisting of S, Se, HaS, SO», HaSe,
SeQs, CSz, P2Ss, and combinations thereof. Another embodiment further comprises adding an
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[0020] In an embodiment, a method is provided comprising providing a granular base sorbent and
reacting the base sorbent with a promoter selected from the group consisting of halogens, halides,
and combinations thereof, such that the reaction product comprises a promoted sorbent effective for
removal of mercury from a gas stream. In a further embodiment, the reaction product comprises
from about 1 to about 30 grams of promoter per 100 grams of base sorbent. In another embodiment
the reaction product has an average particle-size distribution greater than the average size of
entrained ash particles in the gas stream from which mercury is to be removed, such that the reaction
product can be substantially removed from the entrained ash particles by physical means. In another
embodiment, the reaction product has a mass mean particle diameter greater than about 40
micrometers.

[0021] In another embodiment, the promoter is selected from the group consisting of molecular
halogens, hydrohalides, Group V halides, Group VI halides, and combinations thereof. In another
embodiment, the promoter is in the gas phase when contacting the base sorbent (carbon, non-carbon,
or their combination). In another embodiment, the promoter is in an organic solvent when contacting
the base sorbent (carbon, non-carbon, or their combination).

[0022] In another embodiment, the promoter is selected from the group consisting of Brz, a Group V
bromide, a Group VI bromide, and combinations thereof.

[0023] In another embodiment, the method further comprises reacting the granular non-carbon with
an optional secondary component comprising a halogen or a hydrohalide such that the reactivity and
mercury capacity of the promoted sorbent are enhanced. In another embodiment, the promoter and
optional secondary component are contacted simultaneously with the non-carbon base sorbent. In
another embodiment, the method further comprises adding a mercury-stabilizing reagent selected
from the group consisting of S, Se, HzS, SO», H2Se, SeO., CS;, P:Ss, and combinations thereof. In
an embodiment, a method is provided for control of mercury in a flue gas with substantially lower
sorbent requirements. Through enhanced sorbent reactivity, mercury removal per gram of sorbent is
increased, thereby decreasing the capital and operating costs by decreasing sorbent requirements.
[0024] In an embodiment, the promoted sorbent is introduced by direct injection into the flue gas
stream. In another embodiment, the base sorbent is promoted within the flue gas stream

[0025] In an embodiment, a method is provided for reducing mercury in flue gas comprising
providing a base sorbent, either by injection or in situ creation, into a mercury-containing flue gas
stream, collecting greater than 70 wt% of the mercury in the flue gas on the promoted sorbent to
produce a cleaned flue gas, and substantially recovering the promoted sorbent from the cleaned flue

gas. In embodiments where less than 70 wt% mercury removal is desired, the required removal is
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attained using less base sorbent as would be required with standard base sorbent. In a further
embodiment, the method further comprises monitoring the mercury content of the clean flue gas,
regenerating the recovered promoted sorbent, and using the monitored mercury content of the
cleaned flue gas to control the rate of base sorbent and promoter. In another embodiment the injected
promoted sorbent is prepared in-flight by reacting a base sorbent (carbon, non-carbon, or their
combination) and a promoter within a pneumatic transport line from which the reaction product is
injected to the mercury-containing flue gas stream.

[0026] In another embodiment, the promoter is selected from the group consisting of molecular
halogens, halides, and combinations thereof. In another embodiment, the promoter is reacted in the
gas phase or as a vapor. In another embodiment, the promoter is added at from about 1 to about 30
grams per 100 grams of the base sorbent (carbon, non-carbon, or their combination).

[0027] In another embodiment, the injected promoted sorbent is prepared in-flight by reacting a base
sorbent (carbon, non-carbon, or their combination), a promoter, and an optional secondary
component to enhance the reactivity and capacity of the promoted sorbent within a pneumatic
transport line from which the reaction product is injected to the mercury-containing flue gas stream.
[0028] In another embodiment, the optional secondary component is selected from the group
consisting of 10dine, hydrohalides, Group V halides, Group VI halides, and combinations thereof. In
another embodiment, the optional secondary component is added at from about 1 to about 15 wt% of
the promoter content. In another embodiment, the method further comprises adding to the promoted
sorbent a mercury-stabilizing reagent selected from the group consisting of S, Se, H»S, SO, H,Se,
SeO3, CS;, P»Ss, and combinations thereof.

[0029] In an embodiment, the method further comprises coinjecting an optional alkaline material,
including without limitation alkaline and alkaline-earth components, to improve the efficiency of
mercury capture by capturing oxidized mercury and/or capturing gaseous components that might
otherwise reduce promoted sorbent capacity. In another embodiment, the optional alkaline material
may preferably comprise calcium oxide, sodium carbonate, and the like, as are known in the art.
[0030] In another embodiment, the method further comprises using the monitored mercury content
of the cleaned flue gas to control the composition of the promoted sorbent. In another embodiment,
the promoted sorbent is prepared in-flight by reacting a base sorbent (carbon, non-carbon, or their
combination) and a promoter within the flue gas stream or in a transport line from which the reaction
product is injected to the mercury-containing flue gas stream, wherein the promoter is selected from
the group consisting of molecular halogens, halides, and combinations thereof, wherein the promoter
is reacted in the gas phase or as a vapor, wherein the promoter is added at from about 1 to about 30
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grams per 100 grams of the base sorbent (carbon, non-carbon, or their combination), wherein the rate
at which the promoter is added and the rate of promoted sorbent injection are determined by a digital
computer based, at least in part, on the monitored mercury content of the cleaned flue gas.

[0031] In an embodiment, a method for reducing the mercury content of a mercury and ash-
containing gas stream is provided wherein particulate carbon and/or non-carbon promoted sorbent
with a mass mean size greater than 40 pm is injected into the gas stream, mercury is removed from
the gas by the promoted sorbent particles, the promoted sorbent particles are separated from the ash
particles on the basis of size, and the promoted sorbent particles are reinjected to the gas stream. In
another embodiment, the mercury-containing promoted sorbent particles are regenerated to remove
some or substantially all of the mercury. In another embodiment, an alkaline component is
coinjected into the gas stream. In another embodiment, the promoted sorbent may further comprise a
promoter. The promoter may preferably comprise a halide, a halogen, or both.

[0032] In an embodiment, a method for reducing mercury in a mercury-containing gas to a desired
level is disclosed. The method comprises reacting a carbon base sorbent with at least one promoter
selected from the group consisting of molecular halogens, halides, and combinations thereof to
produce a promoted carbon sorbent; allowing said promoted carbon sorbent to interact with a
mercury-containing gas to capture mercury in the mercury-containing gas on the promoted sorbent to
produce a cleaned gas; and monitoring the mercury content of the cleaned gas. In some
embodiments, the carbon base sorbent and the promoter are introduced into the mercury-containing
gas at the same location or at separate locations. In some embodiments, the carbon base sorbent or
promoter or combination thereof is introduced into the mercury-containing gas at one or more
locations. In an embodiment, the rate at which the carbon base sorbent is introduced or the rate at
which the promoter is introduced or combination thereof is adjusted according to the monitored
mercury content of the cleaned gas so that the mercury content of the cleaned gas is maintained at
substantially the desired level with minimal operating cost.

[0033] In a further emobodiment, the method comprises reacting a non-carbon base sorbent with at
least one promoter selected from the group consisting of molecular halogens, halides, and
combinations thereof to produce a promoted non-carbon sorbent; allowing said promoted non-carbon
sorbent to interact with a mercury-containing gas to capture mercury in the mercury-containing gas
on the promoted sorbent to produce a cleaned gas; and monitoring the mercury content of the cleaned
gas. In some embodiments, the non-carbon base sorbent and the promoter are introduced into the

mercury-containing gas at the same location or at separate locations. In some embodiments, the non-
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carbon base sorbent or promoter or combination thereof is introduced into the mercury-containing
gas at one or more locations. In an embodiment, the rate at which the non-carbon base sorbent is
introduced or the rate at which the promoter is introduced or combination thereof is adjusted
according to the monitored mercury content of the cleaned gas so that the mercury content of the
cleaned gas 1s maintained at substantially the desired level with minimal operating cost.

[0034] In a further embodiment, a method for reducing mercury in a mercury-containing gas to a
desired level is presented. The method comprises reacting a base sorbent with at least one promoter
selected from the group consisting of molecular halogens, halides, and combinations thereof to
produce a promoted sorbent, wherein said base sorbent is selected from the group consisting of a
non-carbon material, a carbon material, and combination thereof; allowing said promoted sorbent to
interact with a mercury-containing gas to capture mercury in the mercury-containing gas on the
promoted sorbent to produce a cleaned gas; and monitoring the mercury content of the cleaned gas.
[0035] In some embodiments, the base sorbent and the promoter are introduced into the mercury-
containing gas at the same location or at separate locations. In some embodiments, the base sorbent
or promoter or combination thereof is introduced into the mercury-containing gas at one or more
locations. In some embodiments, introducing the base sorbent and the promoter comprises injecting
the base sorbent and the promoter into the mercury-containing gas. In some embodiments, the
promoter is introduced into the mercury-containing gas upstream of the introduction of the base
sorbent. In some embodiments, the promoter is introduced upstream of a boiler or a combustion
chamber. In an embodiment, the rate at which the base sorbent is introduced or the rate at which the
promoter is introduced or combination thereof is adjusted according to the monitored mercury
content of the cleaned gas so that the mercury content of the cleaned gas is maintained at
substantially the desired level with minimal operating cost.

[0036] In an embodiment, the base sorbent for the promoted sorbent is selected from the group
consisting of carbon, activated carbon, porous felsic materials, vesicular felsic materials, porous
basaltic materials, vesicular basaltic materials, clay-based compounds, alkaline compounds, calcium
hydroxide compounds, sodium acetate compounds, bicarbonate compounds, and combinations
thereof. In embodiments, the non-carbon material comprises Lewis basic groups and the carbon
material comprises Lewis acid groups. In some cases, the non-carbon material comprises amorphous
forms of tectosilicates comprising nanoscale cavities lined with Lewis basic oxygen associated with
alkaline-earth metals. The alkaline-earth metals comprise Group I and Group II alkaline-earth
metals. In some other cases, the non-carbon material comprises amorphous forms of phyllosilicates

comprising nanoscale cavities lined with Lewis basic oxygen.
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[0037] In an embodiment, the promoted sorbent comprises metastable complexes formed between
the promoter of this disclosure and inorganic species on the non-carbon base sorbent. In some
embodiments, the inorganic species is selected from the group consisting of sodium compounds,
calcium compounds, magnesium compounds, aluminum compounds, iron compounds, and
combinations thereof. In an embodiment, the promoted sorbent comprises metastable complexes
formed between the promoter of this disclosure and metal-oxygen-metal structures on the non-carbon
base sorbent. In some embodiments, the promoter after being complexed with the metal-oxygen-
metal structures is in the form selected from the group consisting of a dihalogen group, a halogen
atom, a hydrohalogen group, a Group V halide, a Group VI halide, and combinations thereof. In an
embodiment, the promoted sorbent comprises activated Lewis basic groups or activated Lewis acid
groups or combination thereof. In some embodiments, the interaction between promoted sorbent and
said mercury-containing gas stream comprises mercury diffusing from the gas phase onto said
promoted sorbent surface; and reacting with the activated Lewis basic groups or activated Lewis acid
groups or combination thereof to cause chemisorption on the promoted sorbent surface.

[0038] In an embodiment, the method for reducing mercury in a mercury-containing gas to a desired
level further comprises pretreating the base sorbent to increase the number of Lewis basic groups or
Lewis acid groups or combination thereof. In some cases, the pretreating methods comprise
chemical treatment, thermal treatment, vacuum treatment, and combinations thereof. In some
embodiments, chemical treatment comprises acid treatment and alkaline treatment. In an
embodiment, the method for reducing mercury in a mercury-containing gas to a desired level further
comprises introducing an alkali component into the mercury-containing gas.

[0039] As will be described in more detail below, the present invention thus provides several
advantages over previously known techniques, including significantly more effective and economical
mercury sorbents for effluent gases, advantageously applicable to treating gas streams from
combustion and gasification systems.

[0040] The foregoing has outlined rather broadly the features and technical advantages of the present
invention in order that the detailed description of the invention that follows may be better
understood. Additional features and advantages of the invention will be described hereinafter that
form the subject of the claims of the invention. It should be appreciated by those skilled in the art
that the conception and specific embodiments disclosed may be readily utilized as a basis for
modifying or designing other structures for carrying out the same purposes of the present invention.
It should also be realized by those skilled in the art that such equivalent constructions do not depart

from the spirit and scope of the invention as set forth in the appended claims.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0041] For a more detailed description of the preferred embodiments of the present invention,
reference will now be made to the accompanying drawings.

[0042] FIG. 1 schematically illustrates methods for preparation of promoted carbon and/or non-
carbon sorbents in accordance with the present invention.

[0043] FIG. 2 illustrates a proposed mechanistic model of the chemical reactions resulting in the
oxidation and capture of mercury.

[0044] FIG. 3 schematically illustrates preparation of promoted carbon and/or non-carbon sorbents
and processes for flue gas mercury reduction in flue gases and/or product gases from a gasification
system in accordance with the present invention, including in-flight preparation of promoted carbon
and/or non-carbon sorbent.

[0045] FIG. 4 illustrates a mechanism for promotion of metal oxide base sorbent via formation of a
reactive halogen complex sorbent and subsequent capture of elemental mercury on the promoted
sorbent.

[0046] FIG. 5A schematically illustrates an exemplary process flow diagram for in-flight preparation
of a promoted carbon and/or non-carbon sorbent.

[0047] FIG. 5B schematically illustrates an exemplary process flow diagram for in-flight preparation
of a promoted carbon and/or non-carbon sorbent.

[0048] FIG. 6 is a block diagram illustrating the use of the invention in a coal fueled facility.

DETAILED DESCRIPTION
[0049] Herein will be described in detail specific preferred embodiments of the present invention,
with the understanding that the present disclosure is to be considered an exemplification of the
principles of the invention and is not intended to limit the invention to that illustrated and described
herein. The present invention is susceptible to preferred embodiments of different forms or order and

should not be interpreted to be limited to the specifically expressed methods or compositions
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contained herein. In particular, various preferred embodiments of the present invention provide a
number of different configurations and applications of the inventive method, compositions, and their
uses.

[0050] The present invention provides a cost-effective way to capture pollutants by utilizing
exceptionally reactive halogen/halide-promoted sorbents using a bromide (or other halogen/halide)
treatment of the promoted sorbent, that capture mercury via mercury—sorbent surface reactions, at
very short contact times of seconds or less. The reactivity of the promoted sorbent toward the
pollutants (i.e., mercury) is greatly enhanced, and the sorption capacity can be regenerated; i.e., the
promoted sorbent may be regenerated, recycled and/or reused.

[0051] The treated base sorbents (carbon, non-carbon, or their combination), treatment techniques,
and optional additives discussed herein have applicability to mercury control from the product or
effluent gas or gases from gasification systems, syngas generators, and other mercury-containing gas
streams, in addition to the flue gas from combustion systems. Thus it should be understood that the
terms combustion system and flue gas as used throughout this description may apply equally to
gasification systems and syngas or fuel gas, as will be understood by those skilled in the art.

[0052] Hereinafter the disclosure may at times discuss the use of carbon base sorbents in further
details; however the use of non-carbon base sorbents and a combination of carbon and non-carbon
base sorbents is also contemplated to at least the same degree as carbon base sorbents.

[0053] Referring now to FIG. 1, there is shown a block flow diagram illustrating some preferred
embodiments of the process of the present invention to prepare promoted sorbents useful for mercury
capture in a mercury containing gas, such as a flue gas and/or product gas from gasification system
streams. In a preferred embodiment illustrated by path 10-20, block 10 illustrates providing a base
sorbent while block 20 illustrates adding a halogen or halide promoter that reacts with the base
sorbent to produce a product-promoted sorbent. In embodiments where the halogen or halide is
added, for example, as a vapor, no further steps may be necessary. In embodiments where the
halogen or halide is added in, for example, a solvent, it may be desirable to employ solvent removal
as illustrated by block 20A to produce a product-promoted sorbent suitable for injection.

[0054] Referring still to FIG. 1, another preferred embodiment of the process of the present
invention is illustrated by path 10-20-30, comprising providing a base sorbent as shown by block 10,
adding a halogen or halide promoter that reacts with the base sorbent, illustrated at block 20, and
adding a secondary component illustrated at block 30 that reacts with the result of block 20 to
produce a product-promoted sorbent. In embodiments where both the halogen or halide promoter

and the secondary component are added, for example, as a vapor, no further steps may be necessary.
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In embodiments where the halogen or halide promoter and/or secondary component are added in, for
example, a solvent, it may be desirable to employ solvent removal as illustrated by block 30A to
produce a product-promoted sorbent suitable for injection.

[0055] Referring still to FIG. 1, another preferred embodiment of the process of the present
invention is illustrated by path 10-40, comprising providing a base sorbent as illustrated at block 10
and adding a halogen or halide promoter and a secondary component to the base sorbent together,
with which they react to produce a product-promoted sorbent as illustrated by block 40. As above, in
embodiments where vapor additions are made to the base sorbent, no further steps may be desired.
In embodiments where one or more components are added in solvent, a solvent removal step may be
provided as illustrated by block 40A to produce a product-promoted sorbent suitable for injection.
[0056] Referring still to FIG. 1, another preferred embodiment of the process of the present
invention is illustrated by path 10-50 in combination with path 20-50. In this embodiment, a base
sorbent as illustrated by block 10 is introduced to the mercury containing gas as illustrated by block
50 while a halogen or halide promoter as illustrated by block 20 is introduced to the mercury
containing gas stream. Thus the base sorbent and promoter react at block 50 to produce a product-
promoted sorbent. In a similar manner, a secondary component as illustrated by block 30 may be
added to the halogen or halide promoter as illustrated by block 20 and introduced into the mercury
containing gas as illustrated by block 50. In embodiments where both the halogen or halide promoter
and secondary component are added, for example, by vapor, no further steps may be taken. In
embodiments where the halogen or halide and/or secondary component are added in, for example, a
solvent, it may be desirable to employ solvent removal as illustrated by block 20A and/or block 30A.
[0057] Referring still to FIG. 1, also illustrated are preferred embodiments in which, as illustrated by
block 50, a mercury containing gas stream is treated with product-promoted carbon sorbent prepared
as described above.

[0058] In some preferred embodiments, the carbon base sorbent provided may preferably be any of
several types, as understood by those skilled in the art. For example, the carbon base sorbent may
include powdered activated carbon, granular activated carbon, carbon black, unburned carbon,
carbon fiber, carbon honeycomb or plate structure, aerogel carbon film, pyrolysis char, regenerated
activated carbon from product-promoted carbon sorbent, or other types as known in the art.

[0059] In some preferred embodiments, the carbon base sorbent provided may preferably have a
mass mean particle size greater than the fly ash in a mercury containing gas, such as a flue gas

stream, to be treated.

13

AMEREN UE EXHIBIT 1023
Page 22



[0060] In some preferred embodiments, the carbon base sorbent provided may preferably have a
mass mean particle diameter preferably greater than 40 micrometers, more preferably greater than 60
micrometers, or a particle-size distribution greater than that of the fly ash or entrained ash in a flue
gas stream, or other mercury containing gas, to be treated, such that the activated carbon and ash can
be separated by physical means.

[0061] In some preferred embodiments, the halogen or halide promoter that is added to, and reacts
with, the carbon base sorbent may preferably comprise, by way of illustration and not limitation, a
molecular halogen in vapor or gaseous form, a molecular halogen in an organic solvent, a Group V or
Group VI halide, such as PBrs3 or SCl, respectively, in vapor, liquid, or solution form (though not in
an aqueous solvent).

[0062] Embodiments are also provided in which the organic solvent may preferably comprise a
chlorinated hydrocarbon, such as dichloromethane, a hydrocarbon solvent, including for example,
petroleum ether, ligroin, pentane, hexane, toluene, and benzene, carbon disulfide, a waste solvent, an
ether, a recycled solvent, a supercritical solvent, such as supercritical CO», water (though not in the
case of a Group V or Group VI halide), and others as will be apparent to those of skill in the art.
[0063] Referring now to FIG. 4, a theory is illustrated developed from scientific evidence to explain
the nature of the promoting compounds. For example, as illustrated in FIG. 4, a molecular bromine
molecule forms a complex with the surface of the base sorbent comprising a high surface area form
of a metal oxide. Complexing with bromine can occur at surface and defect sites on the surface of
the glassy amorphous tectosilicates by association with the Lewis basic oxygen lining the interstitial
cavities and the alkali actions on the surface. Molecular hydrogen bromide or an electrophilic or
Lewis acid bromine compound react to form a similar structure. The precedence for this promotion
of a metal oxide surface complex with an acidic species is described in a paper by Stark and
Klabunde (Klabunde, K.J. Chem. Mater. 1996, 8, 1913-1918) who showed addition of acids, HCI,
SOs3, and NO, to a MgO surface to form a surface complex. In U.S. Pat. No. 6,517,423 to Koper et
al. the described surface complexes were active for destroying biological agents and toxins. As
shown in FIG. 4, addition of halogens to a metal oxide surface (A) can form a complex that could be
described as a bromide-oxybromide species (B), in which electrophilic reactivity is maintained,
owing to the formation of positive charges on the surface. The electrophilic complex formed on the
metal oxide base sorbent comprises an active site for oxidation of elemental mercury. Addition of

mercury to the complex results in formation of a mercury oxygen bond and, simultaneously, a
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What is claimed is:

1. A method for separating mercury from a mercury and ash containing gas comprising:

chemically reacting at least a portion of a carbon sorbent material and at least a portion of
a non-carbon sorbent material with a halogen or a halide promoter to form a promoted
halogenated carbon sorbent and a promoted halogenated non-carbon sorbent;

chemically reacting elemental mercury in the mercury containing gas with the promoted
halogenated carbon sorbent and the promoted halogenated non-carbon sorbent to form a
mercury/sorbent chemical composition; and

separating particulates from the mercury containing gas to form a cleaned gas, the

particulates including ash and the mercury/sorbent chemical composition.
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ABSTRACT

A promoted carbon and/or non-carbon base sorbent are described that are highly effective for
the removal of mercury from flue gas streams. The promoted sorbent comprises a carbon and/or
non-carbon base sorbent that has reacted with and contains forms of halogen and halides. Optional
components may be added to increase and/or preserve reactivity and mercury capacity. These may
be added directly with the base sorbent, or in-flight within a gas stream (air, flue gas, etc.), to
enhance base sorbent performance and/or mercury capture. Mercury removal efficiencies obtained
exceed conventional methods. The promoted sorbent can be regenerated and reused. Base sorbent
treatment and preparation methods are also described. New methods for in-flight preparation,

introduction, and control of the active base sorbent into the mercury contaminated gas stream are
described.
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PRELIMINARY AMENDMENT

MS Amendment
Commissioner for Patents
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Prior to taking up this application for examination, please enter the following

amendments:
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PRELIMINARY AMENDMENT Page 2
Serial Number: 15/978,760 Docket No: 4820.007US4
Filing Date: 5/14/2018

Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

IN THE CLAIMS

1. (Canceled)

2. (New) 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 Br,
HBr, Br’, or a combination thereof;,

injecting a sorbent material comprising activated carbon into the mercury-containing gas
downstream of the combustion chamber such that the activated carbon reacts with the halogen or
halide promoter in the mercury-containing gas to form a promoted sorbent;

reacting mercury in the mercury-containing gas with the promoted 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.

AMEREN UE EXHIBIT 1023

Page 75















PRELIMINARY AMENDMENT Page 7
Serial Number: 15/978,760 Docket No: 4820.007US4
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REMARKS
No claims are amended, claim 1 is canceled, and claims 2-21 are added; as a result,
claims 2-21 are now pending in this application.

No new matter is added via the new claims herein.

CONCLUSION

Applicant respectfully submits that the claims are in condition for allowance and
notification to that effect is earnestly requested. The Examiner is invited to telephone
Applicant’s attorney at (612) 349-9580 to facilitate prosecution of this application.

If necessary, please charge any additional fees or credit overpayment to Deposit Account

No. 19-0743.

Respectfully Submitted,

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

Minneapolis, MN 55402

(612) 349-9580

Date__May 15, 2018 b /| \\\p \QLMP U\W /
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Reg. No. 63,803
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Inventor(s): Edwin S. Olson et al.
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SCHWEGMAN LUNDBERG & WOESSNER. P.A. Iéy\\, Ll\g LM’P ‘( J\W /

Customer No.: 21186 Nicholas P. Lanzatella
Reg. No. 63,803

AMEREN UE EXHIBIT 1023
Page 113



S/N 15/978.760 PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventor(s): Edwin S. Olson et al. Examiner: Unknown

Serial No.: 15/978,760 Group Art Unit: Unknown
Filed: May 14, 2018 Docket: 4820.007US4
Customer No.: 21186 Confirmation No.: 6432

Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

COMMUNICATION CONCERNING PRIOR OR COPENDING APPLICATION(S)

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

Alexandria, VA 22313-1450
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these applications is not intended to suggest that the subject matter claimed in any listed
application is, or has been, substantially similar to any claim or claims in the present application.

Serial No./ Filing Date Attorney Docket  Title

Patent No.
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9,757,689 AND REMOVAL OF MERCURY

14/712,558 May 14, 2015 4820.001US87 SORBENTS FOR THE OXIDATION
AND REMOVAL OF MERCURY

15/951,970 April 12, 2018 4820.001US8 SORBENTS FOR THE OXIDATION
AND REMOVAL OF MERCURY
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MS Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

In compliance with the duty imposed by 37 C.F.R. § 1.56, and in accordance with 37
CFR. §§ 197 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 C.F.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
longer 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 C.F.R §

1.98(2)(2).
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Application Applicant(s)
No. Olson et al.
15/978,760
Examiner-Initiated Inferview 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 Lansatella (Attorney); Telephonic

Date of Interview: 14 June 2018

Claims Discussed: 2-21

Issues Discussed:

Item(s) under 35 U.S.C. 112:
The examiner asked for clarification where exactly the new claims 2-21 have support within the originally filed
application. The applicant pointed to figure 6. The examiner agreed.

/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. 20180618

Applicant recordation instructions:it is not necessary for applicant to provide a separate record of the substance of 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.

AMEREN UE EXHIBIT 1023

Page 176



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

Symbol

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
Interference Search

US Class/CPC US Subclass/CPC Group Date Examiner

U.S. Patent and Trademark Office

Page 1 of 1

Part of Paper No.: 20180618

AMEREN UE EXHIBIT 1023

Page 177



Bibliographic Data

Application No: 15/978 ,760

Foreign Priority claimed:
35 USC 119 (a-d) conditions met:
Verified and Acknowledged:

Title:

O Yes ®nNo

Cves MNo [ IMet After Allowance
/AMBER R ORLANDO/ | |
Examiner's Signature Initials

SORBENTS FOR THE OXIDATION AND REMOVAL OF

MERCURY
FILING or 371(c) DATE CLASS GROUP ART UNIT ATTORNEY DOCKET NO.
05/14/2018 095 1776 4820.007US54
RULE
APPLICANTS

Midwest Energy Emissions Corp, Lewis Center, OH,

INVENTORS

Edwin S. Olson Grand Forks, ND, UNITED STATES

Michael J. Holmes Thompson, ND, UNITED STATES

John H. Pavlish East Grand Forks, MN, UNITED STATES

CONTINUING DATA

This application is a CIP of 15295594 10/17/2016
15295594 is a CON of 14102896 12/11/2013 PAT 9468886
14102896 is a CON of 12429058 04/23/2009 PAT 8652235
12429058 is a CIP of 12201595 08/29/2008

12201595 is a DIV of 11209163 08/22/2005 PAT 7435286
11209163 has PRO of 60605640 08/30/2004

FOREIGN APPLICATIONS

IF REQUIRED, FOREIGN LICENSE GRANTED**

06/05/2018
STATE OR COUNTRY
UNITED STATES
ADDRESS

SCHWEGMAN LUNDBERG & WOESSNER, P.A.

P.O. BOX 2938
MINNEAPOLIS, MN 55402
UNITED STATES

FILING FEE RECEIVED

AMEREN UE EXHIBIT 1023

Page 178






Receipt date: 05/18/2018

15/978,760 - GAU:

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
US-2002/01505a1 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 |, 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 lll, 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 /BMBER R ORLANDO/

DATE CONSIDERED

06/24/2018

* 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/

AMEREN UE EXHIBIT 1023
Page 180

























































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

(BO1D53/64, 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

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

EASTSearchHistory.15978760_Accessible Version.htm[6/24/2018 1:43:22 PM]

US-PGPUB;
USPAT

ADJ

ON

2015/03/17
13:50

AMEREN UE EXHIBIT 1023

Page 199
























S/N 15/978,760 PATENT

INTHE UMITED STATES PATENTAND TRADEMARE OFFICE

Inventor(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.: 4820.007184
Contirmation No.: 6432

Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

AMENDMENT & RESPONSE UNDER 37 C.FR, § 1,111

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

Alexandria, VA 22313-1450

Applicant has received the Non-Final Office Action dated June 29, 2018. Please enter the

following,
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AMENDMENT AND RESPONSE UNDER 37 C.ER. § 1111 Page 2
Application Number: 15/978,760 Dkt 4820.607UR4
Filing Das 14, 2618

Title: SORBENTS FOR THE QOXIDATION AND REMOVAL OF MERCURY

INTHE CLAIMS

Please amend the claims as follows:

I (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 Brz, HBr, Br’, or a
combination thereof;

injecting a sorbent material comprising activated carbon into the mercury-containing gas
downstream of the combustion chamber such that the activated carbon reacts with the halogen or
halide promoter in the mercury-containing gas to form a promoted sorbent;

reacting mercury in the mercury-containing gas with the promoted sorbent, to form a
mercury/sorbent composition;

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

monttoring the mercury content of the cleaned gas; and

controlling, in response to the monttored 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.

4. (Previously Presented) The method of claim 2, comprising removing greater than 70 wi% of
the mercury in the mercury-containing gas on the sorbent.
5. (Previously Presented) The method of claim 2, wherein the promoted sorbent comprises

about 1 g to about 30 g of the halogen or halide promoter per 100 g of the sorbent material.
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AMENDMENT AND RESPONSE UNDER 37 C.ER. § 1111 Page s
Application Number: 15/978,760 Dkt 4820.607UR4
Filing Date: 14,2618

Title: SORBENTS FOR THE QOXIDATION AND REMOVAL OF MERCURY

REMAREKS
This responds to the Non-Final Office Action dated hune 29, 2018,
No claims are presently amended. Claims 20-21 are presently canceled, and claim 1 was
canceled previously. No new claims are presently added. As a result, claims 2-19 are now pending

in this application.
Allowed claims.
The Office Action states that claims 2-19 are allowed.

Applicant thanks the Examiner for indicating allowable subject matter.

The Rejection of Claims Under $102

1. The Office Action reiected claim 20 under pre-AIA 35 US.C. 5 103{(a) over U.S. patent
publication no. 2004/0003716 (“Nelson™ )} in view of U.S. Patent No. 6. 878 358 {“Vosteen” ).

This rejection is respectfully traversed.

Applicant notes that the office action states that claim 20 is rejected under § 102(b);
however, the surrounding text refers to a §103(a) rejection and a combination of references is
applied, none of which are identified as describing or suggesting all of the claimed features.
Therefore, it is beligved that the Examiner intended a §103(a) rejection.

The Office Action states that “._the Nelson reference discloses ... reacting mercury in a
mercury-containing gas with an injected in-flight promoted activated carbon sorbent to form a
mercury/sorbent composition....” Applicant respectfully disagrees. Nelson mentions treatment of
activated carbon with a bromine-containing gas {Abstract). However, the present application
describes “in-flight” promotion as promotion of an injected activated carbon in a flue gas stream or
in a transport line leading into the flue gas stream; see, the present application as originally filed at
paragraphs 00251, [0027], [0030], [0072], [0077], [0092], [0098]. Nelson fails to describe or
suggest promotion of an injected activated carbon in a flue gas stream or in a transport line leading
into the flue gas stream. Like Nelson, Vosteen also fails to describe or suggest promotion of an
injected activated carbon sorbent in a flue gas stream or in a transport line leading into the flue gas
stream. Nelson and Vosteen, alone or together, fail to describe all the features of independent claim

20; therefore, this claim is patentable over this combination of references.
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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 counsidered by the Examiner, be returned to the Applicant with the next official
communication.

Pursuant to 37 CFR. § 1.97(c)2), Applicant hereby authorizes the Commissioner to
charge the fee of $240.00 as set forth in 37 CF.R. § 1.17(p}, to Deposit Account No. 19-0743.
Please charge any additional fees or deficiencies, or credit any gverpayment to Deposit Account
No. 19-0743.

Pursuant to 37 C.F 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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Under the Pagerwork Reduction Act of 1935, no persons are required 16 respond to a collection of information

Modified form PTC/SB/OSA(04-07) CME 651-0031

LIS Patent & Trademark O

RTMENT OF COMMERCE

less it contains a valid OMB control number

Substitute for form 1448AFPTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

{Use as many sheels as necessary)

Complete if Known

Application Number 15/978,760
Filing Date May 14, 2018
First Named Inventor Hdwin S. Olson
Group Art Unit 1776

Examiner Name Amber Orlando

Sheet 1 of 1

Attorney Docket No: 4820.007US4

US PATENT DOCUMENTS

Examiner UBP Document Number Publication Date Name of Patentee or Applicant of cited Document
initial *
US-6,103,205 8/15/2000 Wojtowicz, Marek A, et al.
US-6,284,168 8/4/2001 Downs, William, ef gl
US-20080297413A1 12/3/2009 Olson, Edwin S, et al.
US-20180133648A1 5/47/2018 Pavlish, John H, et al.

FOREIGN PATENT DOCUMENTS

Examiner Foreign Document Number Pubtication Date Name of Patentee or Applicant of cited Document Ti
initial *
OTHER DOCUMENTS —~ NON PATENT LITERATURE DOCUMENTS
Examiner | include name of the author {in CAPITAL LETTERS}, title of the article {when appropriate}, title of the item {book, magazine, T4
{nitial * journai, serial, symposium, catalog, otc.), date, page{s}, volume-issue number{s}, publisher, city and/or country wheare

published,

"Application Serial No

. 14/712,558, Non Final Office Action mailed 07-02-18" 18 pgs

"Application Serial No

. 14/712,558, Supplemental Amendment filed 06-13-2018", 14 pgs.

"Application Serial No

. 15//874,343 Preliminary Amendment Filed 5-15-2018", 7 pgs.

"Application Serial No

. 15/285 584, Response filed 07-03-18 to Restriction Requirement
mailed 05-22-18", 9 pys.

"Application Serial No

. 15/285 584 Restriction Requirement mailed 05-22-18", 6 pgs

"Application Serial No

. 15/285 584, Restriction Requirement mailed 06-29-18", 5 pgs

"Application Serial No

. 15/2985 594, Supplemental Amendment Filed 5-15-2018", 10 pgs.

"Appiication Serial No

. 15/588,358, Final Office Action mailed 06-04-18", 13 pgs

"Application Serial No

. 15/589,358, Response filed 05-18-18 {0 Non Final Office Action
mailed 02-21-18", 14 pys.

"Supplementary European Search Repoit, dated December 8, 2012", 2 pgs

EXAMINER

DATE CONSIDERED

* EXAMINER: Initial if reference considered, whathar or not citation is in conformance with MPEP 808. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication 1o applicant. 1 Applicant is to place a check mark here if English language Translation is attached
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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: Steven M. Reid/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: 33170603
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:

Steven M. Reid/Megan Reed

Filer Authorized By:

Steven M. Reid

Attorney Docket Number: 4820.007US4
Receipt Date: 13-JUL-2018
Filing Date: 14-MAY-2018
Time Stamp: 11:51:07

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $240

RAM confirmation Number

071318INTEFSW00009235190743

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: September 29, 2018
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”):

Amendment and Response under 37 CFR. § 1.111 (8 pgs.)

Supplemental Information Disclosure Staternent (2 pgs.), Form 1449 (1 pg.)y Copies of Cited References
(10).

X Authorization to charge Deposit Account 19-0743 in the amount of $240.00 1o cover the fee for
consideration of Information Disclosure Statement under 37 CF.R. § 1.97(c).

¥ 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.

SCHWEGMAN LUNDBERG & WOESSNER. P.A. sj \ﬁg AQLM{/ ’\%/ %/ j

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.

PATENT APPLICATION FEE DETERMINATION RECORD | Apl
Substitute for Form PTO-875

cation or Docket Number Filing Date
15/978,760 05/14/2018

(J7o 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 CFR 1.16(a), (b), or (c))
) SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) NiA N/A N/A
[_J EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS )
(37 CER 1.16()) minus 20 = * x $100 =
INDEPENDENT CLAIMS ) . _
(37 GFR 1.16(h)) minus 3 = x $460 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
DST:;L'S?Z'ON SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
() MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()))
" If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3}
CLAIMS HIGHEST
| 07/13/2018 EE#"EAFLN'NG Egg\ﬁgﬁsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
= | Total * : o _ _
3 [ 18 Minus | = 20 -0 x $100 - 0
Independent * n *kk = -
I'IEJ (37 CFpR1.1Eﬂh)) 1 Minus 3 =0 x $460 - 0
<| ([ Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
= AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
4 AMENDMENT PAID FOR
d Total B ; *x 0
E (37 CFR 1.16(1) Minus = X $V =
Independent * i *xx
E (37 CFF})ZHJG(h)) Minus = x $0 =
E O Application Size Fee (37 CFR 1.16(s))
D 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". marsha R richards
*** |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 sefect option 2.
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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.

Complete if Known

Substitute for form 1449A/PTO
Hhstie Torform 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 1776
Examiner Name Amber Orlando
Sheet 1 of 1 Attorney Docket No: 4820.007US4
US PATENT DOCUMENTS
Examiner USP Document Number Publication Date Name of Patentee or Applicant of cited Document
Initial *
US-5,569,436 10/29/1996 Lerner, B. J.
US-5,785,935 7/28/1998 Fristad, William E, et al.
US-6,475,471 11/5/2002 Wehrli, Janet M
US-20120244355A1 9/27/2012 Pollack, Nicholas R, et al.
US-20180229182A1 8/16/2018 Olson, Edwin S., et al.
FOREIGN PATENT DOCUMENTS
Examiner Foreign Document Number Publication Date Name of Patentee or Applicant of cited Document T1
Initial *
OTHER DOCUMENTS — NON PATENT LITERATURE DOCUMENTS
Examiner | Include name of the author {(in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine, T1
Initial * journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country where
published.
"Application Serial No. 15/295,594, Response filed 07-24-18 to Restriction Requirement
mailed 06-29-18", 9 pgs.
"Application Serial No. 15/449,112, Notice of Allowance mailed 07-12-18", 8 pgs
"Application Serial No. 15/589,359, Response filed 07-26-18 to Non Final Office Action
mailed 06-04-18", 14 pgs.
"Application Serial No. 15/974,343, Non Final Office Action mailed 07-27-18", 12 pgs
"Application Serial No. 15/997,091, Non Final Office Action mailed 07-27-18", 13 pgs
"Application Serial No. 15/997,091,Response filed 08-14-2018 to Non Final Office Action
mailed 07-27-18", 10 pgs
"European Application Serial No. 14711106.6, Office Action mailed 06-05-18", 16 pgs
EXAMINER DATE CONSIDERED

* 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
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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: Jordan Rivard Golomb/Jamie Johnson
Attorney Docket Number: 4820.007US4
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
s . Sub-Total in
Description Fee Code Quantity Amount 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: 33592616
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:

Jordan Rivard Golomb/Jamie Johnson

Filer Authorized By:

Jordan Rivard Golomb

Attorney Docket Number: 4820.007US4
Receipt Date: 30-AUG-2018
Filing Date: 14-MAY-2018

Time Stamp: 17:04:40

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $240

RAM confirmation Number

083118INTEFSW00004127190743

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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

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

Docket No.: 4820.007US4 Serial No.: 15/978,760
Filed: May 14, 2018 Due Date: N/A
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 items (as indicated with an “X”):

X  Communication Concerning Prior and Copending Applications (1 pg.)

X  Supplemental Information Disclosure Statement (2 pgs.), Form 1449 (1 pg.) Copies of Cited References
(7).

X  Authorization to charge Deposit Account 19-0743 in the amount of $240.00 to cover the fee for

consideration of Information Disclosure Statement under 37 C.F.R. § 1.97(c).

If not provided for in a separate paper filed herewith, please consider this a PETITION FOR EXTENSION OF TIME for
sufficient number of months to enter these papers and please charge any additional fees or credit overpayment to Deposit
Account No. 19-0743. If applicable, any papers or fees supplied herewith are considered to be timely filed pursuant to 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.

SCHWEGMAN LUNDBERG & WOESSNER. P.A. éy¥: bkka LMP JMW /

Customer No.: 21186 Nicholas P. Lanzatella
Reg. No. 63,803
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S/N 15/978.760 PATENT
IN THE UNITED STATES PATENT AND TRADEMARK 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: 4820.007US4
Customer No.: 21186 Confirmation No.: 6432

Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

COMMUNICATION CONCERNING PRIOR OR COPENDING APPLICATION(S)

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

Alexandria, VA 22313-1450

Pursuant to the guidance of MPEP §§ 2001.06(b) and 2004(9), Applicant would like to
bring the following additional application(s) to the Examiner’s attention. The identification of
these applications is not intended to suggest that the subject matter claimed in any listed
application is, or has been, substantially similar to any claim or claims in the present application.

Serial No./ Filing Date Attorney Docket  Title
Patent No.
15/997,091 June 4, 2018 4820.001U10 SORBENTS FOR THE OXIDATION

AND REMOVAL OF MERCURY

Respectfully submitted,

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

Minneapolis, MN 55402

(612) 349-9580

7 \\\L,MP Uindiel—/

Nicholas P. Lanzatella
Reg. No. 63,803
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S/N 15/978.760 PATENT
IN THE UNITED STATES PATENT AND TRADEMARK 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: 4820.007US4

Customer No.: 21186 Confirmation 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 C.F.R. § 1.56, and in accordance with 37
CFR. §§ 197 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.F.R. § 1.97(¢c)(2), Applicant hereby authorizes the Commissioner to
charge the fee of $240.00 as set forth in 37 C.F.R. § 1.17(p), to Deposit Account No. 19-0743.
Please charge any additional fees or deficiencies, or credit any overpayment to Deposit Account
No. 19-0743.

Pursuant to 37 C.F.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
longer 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 C.F.R §

1.98(a)(2).

AMEREN UE EXHIBIT 1023

Page 235






UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USDIO.gOV

| 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 PUBLICATION NOTICE

SCHWEGMAN LUNDBERG & WOESSNER, P.A

P.0. BOX 2938 | A O A

MINNEAPOLIS, MN 55402

Title:SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

Publication No.US-2018-0257031-A1
Publication Date:09/13/2018

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTQO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http:/www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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Doc cede: IDS PTO/SB/08a (01-10}

Lo . . . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Cffice: 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.

Application Number 15978760
Filing Date P018-05-14

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submissicn under 37 CFR 1.99)

First Named Inventor ‘ Fdwin S. Olson
Art Unit 1776

Examiner Name ‘ Amber Orlando
Attorney Docket Number |4820.007US4

U.S.PATENTS Remove

Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns,Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U_S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
o1k Cite No . Relevant Passages or Relevant
Initial Number Code?| Date of cited Document .
Figures Appear
1 0180257030 A1l P018-09-13 Dlson, Edwin S., et al.

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns Lines
Examiner| Cite | Foreign Document Country Kind | Publication Apblicant of cited where Relevant Ts
Initial™ No | Number3 Code2i Code?| Date P Passages or Relevant
Document .
Figures Appear

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove
. - | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S . . :
it (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue humber(s), TS
Initials No . - .
publisher, city and/or country where published.

EFS Web 2.1.17
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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: Jordan Rivard Golomb/Jamie Johnson
Attorney Docket Number: 4820.007US4
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
s . Sub-Total in
Description Fee Code Quantity Amount 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: 33804030
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:

Jordan Rivard Golomb/Jamie Johnson

Filer Authorized By:

Jordan Rivard Golomb

Attorney Docket Number: 4820.007US4
Receipt Date: 24-SEP-2018
Filing Date: 14-MAY-2018
Time Stamp: 12:57:52

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $240

RAM confirmation Number

092418INTEFSW00012001190743

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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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 10/10/2018 | 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 |
10/10/2018 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
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A/N §15/978,760 PATENT

INTHE UNITED STATES PATENT AND TRADEMARE OFFICE

Inventor(s): Edwin S. Glson 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

AMENDMENT & RESPONSE UNDER 37 C.ER. § 1.111

Mail Stop Amendment
Commissioner for Patents
PO, Box 1450

Alexandria, VA 22313-1450

Applicant has received the Non-Final Office Action dated October 10, 2018. Please enter

the following.
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AMENDMENT AND RESPORSE UNDER 37 CER, § 1,111 Page 2
Application Number: 15/978,760 Dkt 4820.607U84
Filing Date: May 14, 2018

Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

IN THE CLAIMS

Please amend the claims as follows:

1. {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 [[Bry, 1JHBr, Br, or
a combination thereof’

injecting a sorbent material comprising activated carbon into the mercury-containing gas
downstream of the combustion chamber such that the activated carbon reacts with the halogen or
halide promoter in the mercury-containing gas to form a promoted sorbent;

reacting mercury in the mercury-containing gas with the promoted 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 thereot, so that the mercury content of the cleaned gas is maintained at or below a
desired ievel.
3. (Previously Presented) The method of claim 2, comprising removing greater than 70 wt% of

the mercury in the mercury-containing gas.

4. (Previously Presented) The method of claim 2, comprising removing greater than 70 wi% of

the mercury in the mercury-containing gas on the sorbent.

5. (Previously Presented) The method of claim 2, wherein the promoted sorbent comprises

about | g to about 30 g of the halogen or halide promoter per 100 g of the sorbent material.
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AMENDMENT AND RESPORSE UNDER 37 CER, § 1,111 Page 3
Application Number: 15/978,760 Dkt 4820.607U84
iling Date: May 14, 2018

Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

REMARKS

This responds to the Non-Final Office Action dated October 10, 2018.

Claims 1 and 7 are presently amended. No claims are presently canceled, and claims 1 and
20-21 were canceled previously. New claim 22 is presently added. As a result, claims 2-19 and 22
are now pending in this application.

Claim 2 is presently amended to recite “.. a halogen or halide promoter comprising [[Br,
{JHBr, B, or a combination thereof....”

Claim 7 is presently amended to recite “. . wherein a-prometer-precursoris-enthe coal

comprises added Bro, HBr Br, or a combination thereof....” Support can be found in the

application as-filed at paragraphs [0050] (promoter can be bromide, Br), [0064] and [0088]
{(bromine, bromide, or HBr can be promoter), [0035] (promoter can be introduced upstream of the
combustor), paragraphs [0098]-[0107] (“additive” can mean promoter), and FIG. 6 (the additive can
be added to the coal).

MNew claim 22 recites “. . wherein the coal comprises added halide sorbent enhancement
additive” Support can be found at paragraphs [0098]-{0107] (“additive” can mean promoter),
paragraph {0010] {the additives can be called “sorbent enhancement additives”), and FIG. 6 (the
additive can be added to the coal).

No new matter is added via the amendments herein,

The Rejection of Claims Under $112
L The Office Action rejected claim 7under 35 US.C. § 112 or 35 U.S.C. 8 112 (nre-ALA)

first paragraph. as allecedlv failing to comply with the written description requirement.

<

The Office Action states .. {t]he combusting of the coal forming the halogen or halide
promotor in the mercury-containing gas is not within the originally filed specification.”

This rejection is respectfully traversed.

Claim 7 is presently amended to recite .. wherein a-prometerpreeursoris-en-the coal_

comprises added Bry, HBr. Br. or a combination thereof .~

Applicant therefore respectfully requests reconsideration and withdrawal of the rejection of

claim 7 under 35 U.S.C. § 112{a) or 35 U.8.C. § 112 (pre-AlA), first paragraph.
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S/ 15/978.768 PATENT

INTHE UNITED STATES PATENT ANB TRADEMARE 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: 4820.0070US84
Customer No.: 21186 Confirmation No.: 6432
Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

MS Amendment
Commissioner for Patents
P.0G. Box 1450

Alexandria, VA 22313-1450

In compliance with the duty imposed by 37 C.F.R. § 1.56, and in accordance with 37
CFR. §8§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 CF R, § 1.97(c}2), Applicant hereby authorizes the Commissioner to
charge the fee of $240.00 as set forth in 37 CF.R. § 1.17(p), to Deposit Account No. 19-0743.
Please charge any additional fees or deficiencies, or credit any overpayment to Deposit Account
No. 19-0743.

Pursuant to 37 C.F.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
longer 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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A!”N 15/978,769 I)JXVFENY'i‘i

INTHE UMITED STATES PATENT AND TRADEMARK OFFICE

Inventor{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

DECLARATION UNDER 37 C.F.R. § 1.132

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

1, John Pavlish, deciare and say as follows:

1. I have been the Chief Technology Officer and Senior Vice President of Midwest
Energy Emissions Corporation since November 16, 2014, Prior to this, [ served as an
Executive Consultant Advisor to Midwest Energy Emissions Corporation. Prior to
joining Midwest Energy Emissions Corporation, I 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. | have 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 competiveness in the commercial market. T 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. 1 am a professional engineer, a member
of the American Society of Mechanical Engineers, and a member of the Air & Waste
Management Association {A&WMA}Y. 1 serve on numerous professional and technical
committees and am a U.S. Representative on the Mercury Emissions from Coal

International Experts Working Group on Reducing Emissions from Coal and a member
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Electronic Acknowledgement Receipt

EFS ID: 34470564
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:

Steven M. Reid/Megan Reed

Filer Authorized By:

Steven M. Reid

Attorney Docket Number: 4820.007US4
Receipt Date: 03-DEC-2018
Filing Date: 14-MAY-2018

Time Stamp: 17:59:31

Application Type:
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INTHE UNITED STATES PATENT AND TRADEMARK OFFICE

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

Docket No.: 4820.007U84 Serial No.: 15/978,760
Filed: May 14, 2018 Due Date: January 10, 2019
Examiner: Amber Orlando Group Art Unit: 1776

Customer No.: 21186 Confirmation No.: 6432

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

Alexandria, VA 22313-1450

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

X Amendment and Response under 37 CFR §1.111 (25 pgs)

X Supplemental Information Disclosure Statement (2 pgs.), Form 1449 (1 pg.)} Copies of Cited References
(8).

X Authorization to charge Deposit Account 19-0743 in the amount of $240.00 to cover the fee for
consideration of Information Bisclosure Statement under 37 C.F.R. § 1.97(¢c).

X Declaration Under 37 CFR. § 1.132 (12 pgs)

¥ not provided for in a separate paper filed herewith, please consider this a PETITION FOR EXTENSION OF TIME for
sufficient nuember of months to enter these papers and please charge any additional fees or credit overpayment to Deposit
Account Mo, 19-6743. If applicable, any papers or fees supplied herewith are considered {o be timely filed pursuant 6 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.

SCHWEGMAN LUNDBERG & WOESSNER. PA. A\\E‘h ,EX\Q LM/P ’( /F\N\‘?*ﬁf( Ui

Customer No.: 21186 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 CFR 1.16(a), (b), or (c))
) SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) NiA N/A N/A
[_J EXAMINATION FEE
(37 CFR 1.16(0), (p), or (q)) N/A N/A N/A
TOTAL CLAIMS . .
(37 CER 1.16()) 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
DST:;L'S?Z'ON SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).

D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j))

* 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
- 12/03/2018 AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ; *x - -
2 [T 19 Vins | = 20 -0 x 5100 - 0
Z | Independent * : wxx _ _
g (370&1‘16”1)) 1 Minus 3 =0 x $460 = 0
< | [ Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16())
TOTAL ADD'L FEE 0
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
LU | Total * i *x - -
= | B7CFR1.16() Minus B X $ 0 -
O | Independent B ; xx -
E 37GFpR1.16 h) Minus ~ x 30 -
= (J Application Size Fee (37 CFR 1.16(s))
D 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. SLIE
“* |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /ALA H HUNTER/

*** |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 sefect option 2.
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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 12/26/2018 | 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 |
12/26/2018 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/Control No.

Applicant(s)/Patent Under Reexamination

Search Noles 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
Interference Search

US Class/CPC US Subclass/CPC Group Date Examiner
Symbol

U.S. Patent and Trademark Office

Page 1 of 1

Part of Paper No.: 20181218
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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_AccessibleVersion.htm[12/19/2018 11:05:51 AM]

(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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Raeceipt date:

12/03/2018

Under the Pagemwork Reduction Act of 1895, no persons are required (6 respond to a collaction of information

15/978,760 - GAU:

Modified form PTO/SB/OBA(04-07) GME 8§31-0031
(1.3, DEPARTMENT OF COMMERCE
less it contains a vatid OMB control aurmber.

LIS Patent & Trademark O

Substitute for form 1448A/FTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

{Use as many sheels as necessary)

Complete if Known

Application Number

15/978,760

Filing Date

May 14, 2018

First Named Inventor

Edwin S. Olson

Group Art Unit

1776

Examiner Name

Amber Orlando

Sheet 1 0of 1

Attorney Docket No: 4820.007US4

US PATENT DOCUMENTS

Examiner USP Document Number Pubtication Date Name of Patentee or Applicant of cited Document
initial *
Us-4,013,516 Greenfield, Charles, et al.
US-4,699,896 10/13/1987 Sing, Kenneth S, ef al,
Us-10,130,930 11/20/2018 Olson, Edwin S
US-20180280870A1 Olson, Edwin S, et al.
FOREIGN PATENT DOCUMENTS
Examiner Foreign Document Number Publication Date Mame of Patentee or Applicant of cited Document T
initial *
OTHER DOCUMENTS — NON PATENT LITERATURE DOCUMENTS
Examiner | inciude name of the author {in CAPITAL LETTERS), title of the article {when appropriate), title of the item {(book, magazine, T1
initial * journal, serial, symposium, catalog, etc.), date, page!s), volume-issue number{s}, publisher, city and/or country where

published,

"Application Serial No. 14/712 558, Non Final Office Action mailed 10-19-18", 26 pgs

"Application Serial No. 14/712,558, Non-Final Office Action matled 10-18-18", 35 pgs

"Application Serial No. 15/285,584, Non Final Office Action mailed 10-23-18", 20 pgs

"Application Serial No. 15/589,359, Non Final Office Action mailed 10-22-18", 12 pgs

"Application Serial No. 15/974,343, Non Final Office Action mailed 10-29-18", 22 pgs

"Application Serial No. 15/987,081, Non Final Office Action mailed 11-02-18", 27 pgs

"European Application Serial No. 14711108.6, Response filed 10-15-18 to Cffice Action
mailed 06-05-18", w/ English Claims, 15 pgs

PIETRZAK, et al., "Preparation of nitrogen-enriched activated carbons from brown coal”,
Energy and Fuels 20.3, (2008), 1275-1280

EXAMINER /AMBER R ORLANDO/

DATE CONSIDERED ~ +2/18/2018

* EXAMINER: Initial if reference considered, whathar or not citation is in conformance with MPEP 808, Draw fine through citation if not in contormance and not
considered. Include copy of this form with next communication 10 applicant. 1 Applicant is to place a check mark here if English language Transiation is attached

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

1776
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB cortrol number.

Modified form PTO/SB/08A(04-07) OMB 651-0031
US Patent & Trademark Office: U.S. DEPARTMENT OF COMMERCE

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 1776
Examiner Name Amber Orlando

Attorney Docket No: 4820.007US4

Sheet 1 of 1
US PATENT DOCUMENTS

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

Initial *

FOREIGN PATENT DOCUMENTS

Examiner Foreign Document Number Publication Date Name of Patentee or Applicant of cited Document T1

Initial *

OTHER DOCUMENTS — NON PATENT LITERATURE DOCUMENTS

Examiner | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate}, title of the item (book, magazine, T1

Initial * journal, serial, symposium, catalog, etc.), date, page(s}), volume-issue number(s), publisher, city and/or country where

published.
"Canadian Application Serial No. 2,904,039, Office Action mailed 02-18-19", 6 pgs
EXAMINER DATE CONSIDERED

* 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
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S/N 15/978,760 PATENT
IN THE UNITED STATES PATENT AND TRADEMARK 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: 4820.007US4

Customer No.: 21186 Confirmation No.: 6432

Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.F.R §1.97(e)(2)

MS Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

In compliance with the duty imposed by 37 C.F.R. § 1.56, and in accordance with 37
CFR. §§ 197 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.F.R. § 1.97(d)(1) and 37 C.F.R. § 1.97(e)(2), Applicant states that no
item of information contained in the Supplemental Information Disclosure Statement was cited in
any communication from a foreign patent office in a counterpart foreign application and that no
item of information contained in the Supplemental Information Disclosure Statement was known
to any individual designated in § 1.56(c) more than three months prior to the filing of the
information disclosure statement.

Pursuant to 37 C.F 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
longer 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 CFR §

1.98(a)(2).
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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 cortrol number.

STATEMENT BY APPLICANT

Complete if Known

Substitute for form 1449A/PTO
vbsiiute forform Application Number 15/978,760

INFORMATION DISCLOSURE Filing Date May 14, 2018

First Named Inventor Edwin S. Olson

(Use as many sheets as necessary) Group Art Unit 1776

Examiner Name Amber Orlando

Sheet 1 of

1 Attorney Docket No: 4820.007US4

US PATENT DOCUMENTS

Examiner
Initial *

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

US-20190009247A1 1/10/2019 Olson, Edwin S, et al.

FOREIGN PATENT DOCUMENTS

Examiner
Initial *

Foreign Document Number Publication Date Name of Patentee or Applicant of cited Document

T1

OTHER DOCUMENTS — NON PATENT LITERATURE DOCUMENTS

Examiner
Initial *

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, magazine,
journal, serial, symposium, catalog, etc.}, date, page(s}, volume-issue number(s), publisher, city and/or country where
published.

T1

"Application Serial No. 14/712,558, Amendment and Response filed 12-03-18 to Non Final
Office Action mailed 10-19-18", 28 pgs

"Application Serial No. 14/712,558, Final Office Action mailed 01-11-19", 27 pgs

"Application Serial No. 15/382,114, Non Final Office Action mailed 12-12-18", 46 pgs

"Application Serial No. 15/589,359, Amendment and Response filed 01-17-19 to Non Final
Office Action mailed 10-22-18", 14 pgs

"Application Serial No. 15/974,343, Amendment and Response filed 12-03-18 to Non Final
Office Action mailed 10-29-18", 37 pgs

"Application Serial No. 15/974,343, Final Office Action mailed 01-14-19", 25 pgs

"Application Serial No. 15/997,091, Final Office Action mailed 01-11-19", 20 pgs

"Application Serial No. 15/997,091, Response filed 12-03-18 Non Final Office Action mailed
11-02-18", 40 pgs

EXAMINER DATE CONSIDERED

* 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
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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: David L. Buck/Jamie Johnson
Attorney Docket Number: 4820.007US4
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
s . Sub-Total in
Description Fee Code Quantity Amount 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: 35258431
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: David L. Buck/Jamie Johnson
Filer Authorized By: David L. Buck
Attorney Docket Number: 4820.007US4
Receipt Date: 26-FEB-2019
Filing Date: 14-MAY-2018
Time Stamp: 16:54:08
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type DA
Payment was successfully received in RAM $240
RAM confirmation Number 022719INTEFSW00004077190743
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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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

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

Docket No.: 4820.007US4 Serial No.: 15/978,760
Filed: May 14, 2018 Due Date: N/A
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 items (as indicated with an “X”):

X  Communication Concerning Prior and Copending Applications (1 pg.)

X  Supplemental Information Disclosure Statement Pursuant to 37 C.F.R. § 1.97(d)(1) and 37 C.F.R. §
1.97(e)(1) (2 pgs.), Form 1449 (1 pg.) Copies of Cited References (1).

X  Authorization to charge Deposit Account 19-0743 in the amount of $240.00 to cover the fee for
consideration of Information Disclosure Statement under 37 C.F.R. § 1.97(c).

X  Supplemental Information Disclosure Statement Pursuant to 37 C.F.R. § 1.97(d)(1) and 37 C.F.R. §

1.97(e)(2) (2 pgs.), Form 1449 (1 pg.) Copies of Cited References (8).

If not provided for in a separate paper filed herewith, please consider this a PETITION FOR EXTENSION OF TIME for
sufficient number of months to enter these papers and please charge any additional fees or credit overpayment to Deposit
Account No. 19-0743. If applicable, any papers or fees supplied herewith are considered to be timely filed pursuant to 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.

ooy el e/

Customer No.: 21186 Nicholas P. Lanzatella
Reg. No. 63,803
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S/N 15/978,760 PATENT
IN THE UNITED STATES PATENT AND TRADEMARK 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: 4820.007US4
Customer No.: 21186 Confirmation No.: 6432

Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

COMMUNICATION CONCERNING PRIOR OR COPENDING APPLICATION(S)

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

Alexandria, VA 22313-1450

Pursuant to the guidance of MPEP §§ 2001.06(b) and 2004(9), Applicant would like to
bring the following additional application(s) to the Examiner’s attention. The identification of
these applications is not intended to suggest that the subject matter claimed in any listed
application is, or has been, substantially similar to any claim or claims in the present application.

Serial No./ Filing Date Attorney Docket  Title
Patent No.
16/130,670 September 13, 4820.005US2 SORBENT COMPRISING CARBON
2018 AND NITROGEN AND METHODS
OF USING THE SAME

Respectfully submitted,

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

Minneapolis, MN 55402

(612) 349-9580

Date 02/26/2019 By / \\\\ U\Q LMP ‘MW /

Nicholas P. Lanzatella
Reg. No. 63,803
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S/N 15/978,760 PATENT
IN THE UNITED STATES PATENT AND TRADEMARK 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: 4820.007US4

Customer No.: 21186 Confirmation No.: 6432

Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT
UNDER 37 C.F.R §1.97(e)(1)

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

In compliance with the duty imposed by 37 C.F.R. § 1.56, and in accordance with 37
CFR. §§ 197 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.F.R. § 1.97(d)(1) and 37 C.F.R. § 1.97(e)(1), Applicant states that
each item of information contained in the Information Disclosure Statement was first cited in any
communication from a foreign patent office in a counterpart foreign application not more than
three months prior to the filing of the Information Disclosure Statement.

Pursuant to 37 C.F R. § 1.97(d)(2), Applicant hereby authorizes the Commissioner to
charge the fee of $240.00 as set forth in 37 C.F R. § 1.17(p), to Deposit Account No. 19-0743.
Please charge any additional fees or deficiencies, or credit any overpayment to Deposit Account
No. 19-0743.

Pursuant to 37 C.F 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
longer 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 CFR §
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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
(37 CFR 1.16(0), (0), or (q)) N/A N/A N/A
TOTAL CLAIMS ) *
(37 CER 1.16()) 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 ($155
DST:;L'S?Z'ON SIZE FEE (37 for small entity) for each additional 50 sheets or
16(s)) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
[J MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(}))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART I
(Column 1) (Column 2) (Column 3}
CLAIMS HIGHEST
REMAINING NUMBER
| 0372072019 | prrer PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
Total * ; *x - -
2| 2&. s 30 Minus 20 =10 x $100 - 1000
| e vinus [ 3 -1 x +460 - 460
< U Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16())
TOTAL ADD'L FEE 1460
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER
AFTER PREVIOUSLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
LU | Total * i *x - -
= | B7CFR1.16() Minus B X $ 0 -
O | Independent B ; xx -
E 37GFpR1.16 h) Minus N x $0 =
= () Application Size Fee (37 CFR 1.16(s))
D 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". /ANITA JOHNSON/
*** |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 sefect option 2.

AMEREN UE EXHIBIT 1023
Page 388



Document code: WFEE

United States Patent and Trademark Office
Sales Receipt for Accounting Date: 03/22/2019

GARIAS SALE #00000006 Mailroom Dt: 03/20/2019 190743 15978760
01 FC : 1817 4,000.00 DA
02 FC:1830 140.00 DA
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Application Number 15/978.760
Filing Date May 14, 2018
RE’?;J& EST First Named Inventor Edwin S. Olson
CONTINUED EXAMINATION (RCE} Confirmation Number 6432
TRANSMITTAL Group Art Unit 1776
Examiner Name Amber Orlando
Attorney Docket Number | 4820.007US4
Customer No. 21186

This is a Request for Continued Examination (RCE) under 37 C.F.R § 1.114 of the above-identified application
entitied

SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

1. Submission required under 37 CFR. § 1.114:

[

Amendment and Response Under 37 CFR § 1.116 (89 pages) 1s enclosed.

I

Information Dhsclosure Statement (2 pages), Form 1449 (2 pages), and copies of cited documents (18).

DECLARATION UNDER 37 CFR. § L132 (A) (11 pgs), (B) (12 pgs), (C) (16 pgs), and (D) (6 pgs)

e b

Power of Attorney (1 pg), Statement Under 37 CFR 3.73(c) (Z pgs), and Copy of Assignment (15 pgs)

b

Certification and Request for Prioritized Examination Under 37 CFR 1.102(c) (1 pg)

2. Fees
X Authorization to charge deposit account 19-0743 in the amount of $1300.00 to pay the RCE filing fee
required under 37 CF.R. § 1.17(e).
X Authorization to charge deposit account 19-0743 in the amount of $1460.00 to cover the fee for additional

claims.

The fee for additional ciaims bas been caleulated as follows:

Claims Highest
Remaining Number Present ]
After Previously Extra Rate Fee
Amendment FPaid For
TOTAL CLAIMS 38 - 26 10 X 180.06 = 168000
INDEPENDENT CLAIMS 4 - 3 1 X 460.06 = 460.00
fl MULTIPLE DEPENDENT CLAIMS PRESENTED 8.96
TOTAL 146000

The Commissioner is hereby authorized to charge any additional fees or eredit overpayment (o Deposit

etk Uedle—

Account No, 19-0743,

SCHWEGMAN LUNDBERG & WOESSNER, P.A.

Nicholas P. Lanzatella

Reg. No. 63,803

AMEREN UE EXHIBIT 1023

Page 390



	21186_15978760_05-14-2018_Transmittal of New Application
	21186_15978760_05-14-2018_Track One Request
	21186_15978760_05-14-2018_Application Data Sheet
	21186_15978760_05-14-2018_Specification
	21186_15978760_05-14-2018_Claims
	21186_15978760_05-14-2018_Abstract
	21186_15978760_05-14-2018_Drawings-only black and white line drawings
	21186_15978760_05-14-2018_Oath or Declaration filed
	21186_15978760_05-14-2018_Fee Worksheet (SB06)
	21186_15978760_05-14-2018_Electronic Filing System Acknowledgment Receipt
	21186_15978760_05-14-2018_Fee Worksheet (SB06)
	21186_15978760_05-15-2018_Preliminary Amendment
	21186_15978760_05-15-2018_Claims
	21186_15978760_05-15-2018_Applicant Arguments/Remarks Made in an Amendment
	21186_15978760_05-15-2018_Electronic Filing System Acknowledgment Receipt
	21186_15978760_05-15-2018_Transmittal Letter
	21186_15978760_05-18-2018_Information Disclosure Statement (IDS) Form (SB08)
	21186_15978760_05-18-2018_Electronic Filing System Acknowledgment Receipt
	21186_15978760_05-18-2018_Transmittal Letter
	21186_15978760_05-18-2018_Transmittal Letter
	21186_15978760_05-18-2018_Transmittal Letter
	21186_15978760_05-18-2018_Electronic Filing System Acknowledgment Receipt
	21186_15978760_05-18-2018_Electronic Filing System Acknowledgment Receipt
	21186_15978760_05-18-2018_Electronic Filing System Acknowledgment Receipt
	21186_15978760_05-18-2018_Electronic Filing System Acknowledgment Receipt
	21186_15978760_05-18-2018_Electronic Filing System Acknowledgment Receipt
	21186_15978760_06-07-2018_Fee Worksheet (SB06)
	21186_15978760_06-07-2018_Filing Receipt
	21186_15978760_06-13-2018_Track One request Granted
	21186_15978760_06-29-2018_Non-Final Rejection
	21186_15978760_06-29-2018_Examiner Interview Summary Record (PTOL - 413)
	21186_15978760_06-29-2018_Search information including classification, databases and other search related notes
	21186_15978760_06-29-2018_Bibliographic Data Sheet
	21186_15978760_06-29-2018_List of References cited by applicant and considered by examiner
	21186_15978760_06-29-2018_Examiner's search strategy and results
	21186_15978760_07-13-2018_Amendment/Request for Reconsideration-After Non-Final Rejection
	21186_15978760_07-13-2018_Claims
	21186_15978760_07-13-2018_Applicant Arguments/Remarks Made in an Amendment
	21186_15978760_07-13-2018_Transmittal Letter
	21186_15978760_07-13-2018_Information Disclosure Statement (IDS) Form (SB08)
	21186_15978760_07-13-2018_Fee Worksheet (SB06)
	21186_15978760_07-13-2018_Electronic Filing System Acknowledgment Receipt
	21186_15978760_07-13-2018_Transmittal Letter
	21186_15978760_07-13-2018_Fee Worksheet (SB06)
	21186_15978760_08-30-2018_Information Disclosure Statement (IDS) Form (SB08)
	21186_15978760_08-30-2018_Fee Worksheet (SB06)
	21186_15978760_08-30-2018_Electronic Filing System Acknowledgment Receipt
	21186_15978760_08-30-2018_Transmittal Letter
	21186_15978760_08-30-2018_Transmittal Letter
	21186_15978760_08-30-2018_Transmittal Letter
	21186_15978760_09-13-2018_Notice of Publication
	21186_15978760_09-24-2018_Information Disclosure Statement (IDS) Form (SB08)
	21186_15978760_09-24-2018_Fee Worksheet (SB06)
	21186_15978760_09-24-2018_Electronic Filing System Acknowledgment Receipt
	21186_15978760_10-10-2018_Non-Final Rejection
	21186_15978760_10-10-2018_List of references cited by examiner
	21186_15978760_10-10-2018_Search information including classification, databases and other search related notes
	21186_15978760_10-10-2018_Examiner's search strategy and results
	21186_15978760_10-10-2018_List of References cited by applicant and considered by examiner
	21186_15978760_10-10-2018_List of References cited by applicant and considered by examiner
	21186_15978760_10-10-2018_List of References cited by applicant and considered by examiner
	21186_15978760_12-03-2018_Amendment/Request for Reconsideration-After Non-Final Rejection
	21186_15978760_12-03-2018_Claims
	21186_15978760_12-03-2018_Applicant Arguments/Remarks Made in an Amendment
	21186_15978760_12-03-2018_Transmittal Letter
	21186_15978760_12-03-2018_Information Disclosure Statement (IDS) Form (SB08)
	21186_15978760_12-03-2018_Affidavit-traversing rejections or objections rule 132
	21186_15978760_12-03-2018_Fee Worksheet (SB06)
	21186_15978760_12-03-2018_Electronic Filing System Acknowledgment Receipt
	21186_15978760_12-03-2018_Transmittal Letter
	21186_15978760_12-03-2018_Fee Worksheet (SB06)
	21186_15978760_12-26-2018_Final Rejection
	21186_15978760_12-26-2018_Search information including classification, databases and other search related notes
	21186_15978760_12-26-2018_Examiner's search strategy and results
	21186_15978760_12-26-2018_List of References cited by applicant and considered by examiner
	21186_15978760_02-26-2019_Information Disclosure Statement (IDS) Form (SB08)
	21186_15978760_02-26-2019_Transmittal Letter
	21186_15978760_02-26-2019_Information Disclosure Statement (IDS) Form (SB08)
	21186_15978760_02-26-2019_Fee Worksheet (SB06)
	21186_15978760_02-26-2019_Electronic Filing System Acknowledgment Receipt
	21186_15978760_02-26-2019_Transmittal Letter
	21186_15978760_02-26-2019_Miscellaneous Incoming Letter
	21186_15978760_02-26-2019_Transmittal Letter
	21186_15978760_03-20-2019_Fee Worksheet (SB06)
	21186_15978760_03-20-2019_Fee Worksheet (SB06)
	21186_15978760_03-20-2019_Request for Continued Examination (RCE)



