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TABLE OF CHALLENGED CLAIMS

Claim Element

Claim Language

1(preamble)

1. A method for reducing mercury in a mercury-containing gas,
the method comprising:

1(a)

combusting coal in a combustion chamber, the coal comprising
an additive comprising Br2, HBr, a bromide compound, or a
combination thereof, to form the mercury-containing gas; and

1(b)

collecting mercury in the mercury-containing gas with a sorbent
added to the mercury-containing gas, the sorbent comprising
activated carbon.

2. The method of claim 1, further comprising injecting an
alkaline sorbent into the mercury-containing gas stream.

3. The method of claim 2, wherein the alkaline sorbent is
selected from the group consisting of alkali elements, alkaline
carth elements, alkali salts, alkaline ecarth salts, and
combinations thereof.

4. The method of claim 1, wherein the activated carbon is
chosen from powdered activated carbon, granular activated
carbon, carbon black, carbon fiber, aerogel carbon, pyrolysis
char, and combinations thereof.

5. The method of claim 1, wherein the sorbent has a
composition comprising from about 1 to about 30 grams of the
element bromine per 100 grams of activated carbon.

6. The method of claim 1, comprising collecting greater than 70
wt % of the mercury in the mercury-containing gas.

7. The method of claim 1, comprising collecting greater than 70
wt % of the mercury in the mercury-containing gas with the
sorbent.

8. The method of claim 1, further comprising:
measuring mercury contentof the mercury-containing gas; and
modifying, in response to the measured mercury content,

an injection rate of injecting the sorbent comprising activated
carbon into the mercury-containing gas,

X1X




Claim Element

Claim Language

an amount of the additive comprising the Br2, HBr, bromide
compound, or a combination thereof, added to the coal, or

a combination thereof.

9. The method of claim 8, wherein the measuring of the mercury
content of the mercury-containing gas is performed
substantially continuously.

10

10. The method of claim 1, further comprising:
modifying, in response to a measured mercury content,

an injection rate of injecting the sorbent comprising activated
carbon into the mercury-containing gas,

an amount of the Br;, HBr, bromide compound, or a
combination thereof, added to the coal, or

a combination thereof.

11

11. The method of claim 1, wherein the coal comprises a
subbituminous coal.

12

12. The method of claim 1, wherein the coal comprises a lignite
coal.

13

13. The method of claim 1, wherein the coal comprises the
added Br2, HBr, the bromide compound, or a combination
thereof, added to the coal before the coal enters the combustion
chamber.

14

14. The method of claim 1, wherein the combustion chamber
comprises the added Br2, HBr, the bromide compound, or a
combination thereof.

15

15. The method of claim 1, wherein the coal is combusted in the
combustion chamber at a coal-combustion facility, wherein the
Br2, HBr, bromide compound, or combination thereof, is added
to the coal before the coal enters the combustion chamber,
wherein the addition of the Br., HBr, bromide compound, or
combination thereof, to the coal is performed at the coal-
combustion facility.

16

16. The method of claim 1, wherein the coal is combusted in the
combustion chamberat a coal-combustion facility, wherein the

XX




Claim Element

Claim Language

Br2, HBr, bromide compound, or combination thereof, is added
to the coal before the coal enters the combustion chamber,
wherein the addition of the Br., HBr, bromide compound, or
combination thereof, to the coal is performed at a site other than
the coal-combustion facility.

17

17. The method of claim 1, wherein the combustion chamber 1s
an electric utility coal combustion chamber.

18

18. The method of claim 1, further comprising:
measuring mercury content of the mercury-containing gas; and

modifying, in response to the measured mercury content, an
injection rate of injecting the sorbent comprising activated
carbon into the mercury-containing gas.

19

19. The method of claim 1, wherein the mercury-containing gas
comprises about 1 g to about 30 g of the element bromine per
100 g of the sorbent.

20

20. The method of claim 1, further comprising:
measuring mercury content of the mercury-containing gas; and

modifying, in response to the measured mercury content, an
amount of the additive comprising the Br., HBr, bromide
compound, or a combination thereof, added to the coal.

21

21. The method of claim 1, wherein the sorbent in the mercury-
containing gas comprises about 1 g to about 30 g of the added
Br2, HBr, the bromide compound, or a combination thereof, per
100 g of the sorbent.

22

22. The method of claim 1, wherein the Br2, HBr, or the
bromide compound is contacted with the sorbent in vapor form,
gaseous form, liquid form, or in an organic solvent.

23

23. The method of claim 1, wherein the sorbent injected into the
mercury-containing gas is a sorbent obtained by contacting a
base sorbent with a halogen or halide promoter prior to injection
of the sorbent to the mercury-containing gas.

24

24. The method of claim 1, wherein the sorbent injected into the
mercury-containing gas is free of contact with a halogen or

XX1




Claim Element

Claim Language

halide promoter prior to injection of the sorbent into the
mercury-containing gas.

25

25. The method of claim 1, wherein the injection of the sorbent
into the mercury-containing gas occurs upstream of a
particulate separator or a scrubber.

26

26. The method of claim 25, wherein the particulate separator
comprises an electrostatic precipitator, a baghouse, a fabric
filter, or a combination thereof.

27

27. The method of claim 1, wherein the coal comprises added
halide sorbent enhancement additive that comprises the added
Brz, HBr, the bromide compound, or combination thereof.

28

28. The method of claim 1, wherein the sorbent enhancement
additive comprises the bromide compound.

29(preamble)

29. A method of separating mercury from a mercury-containing
gas, the method comprising:

29(a)

combusting coal in a combustion chamber, wherein

the coal comprises added Br,, HBr, bromide compound, or a
combination thereof, addedto the coal before the coal enters the
combustion chamber, or

the combustion chamber comprises added Br2, HBr, bromide
compound, or a combination thereof, or

a combination thereof; and

29(b)

collecting mercury in the mercury-containing gas with a sorbent
added to the mercury-containing gas, the sorbent comprising
activated carbon.

30(preamble)

30. A method of separating mercury from a mercury-containing
gas, the method comprising:

30(a)

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

Claim Language

the coal comprises added Br,, HBr, bromide compound, or a
combination thereof, addedto the coal before the coal enters the
combustion chamber, or

the combustion chamber comprises added Br2, HBr, bromide
compound, or a combination thereof, or

a combination thereof;

30(b) collecting mercury in the mercury-containing gas with a sorbent
added to the mercury-containing gas, the sorbent comprising
activated carbon;

30(c) separating the sorbent contacted with the mercury from the
mercury-containing gas;

30(d) measuring the mercury content of the mercury-containing gas;
and

30(e) modifying, in responseto the measured mercury content of the

mercury-containing gas,

an injection rate of injecting the sorbent into the mercury-
containing gas,

an amount of the Br,, HBr, bromide compound, or a
combination thereof, added to the coal or the combustion
chamber, or

a combination thereof.
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I. INTRODUCTION

Petitioner requests IPR of claims 1-15 and 17-30 of U.S. Patent 10,596,517
(“’517 Patent”). EX1001. Dr. Radisav Vidic provided his expert declaration in
support. EX1002-EX1003.

II. MANDATORY NOTICES UNDER 37 C.F.R. 42.8

A. Real Parties-in-Interest (42.8(b)(1))

The real parties-in-interest are the Petitioner and its parent, Ameren
Corporation. No other person or entity is funding this Petition, advising on strategy
for the Petition, or exercising any control over Petitioner’s decision to file the
Petition or any arguments therein.

B. Related Matters (42.8(b)(2))

Patent Owner (“PO”) is currently asserting the Challenged Patent in the

following proceedings:

o Midwest Energy Emissions Corp.v. Ameren, Inc. et al., Case No. 4:24-cv-
00980 (E.D. Mo.) (“the Missouri Case”™);

o Midwest Energy Emissions Corp.v. Berkshire Hathaway Energy
Company et al., Case No. 4:24-cv-00243 (S.D. Iowa);

o Midwest Energy Emissions Corporationv. Tucson Electric Power
Company et al., Case. No. 3:24-CV-8145 (D. Ariz);

e [n re Midwest Energy Emissions Corp. Patent Litigation, No. 4:24-md-

1332 (S.D. Iowa) (consolidating the lowa, Arizona, and Missouri cases)
(“the MDL proceeding™).

Petitioner is a defendant in the Missouri case and MDL proceeding.



PO previously asserted the Challenged Patent in the District Court for the
District of Delaware in Midwest Energy Emissions Corp. v. Arthur J Gallagher &
Co., etal., No. 1:19-cv-01334-RGA (D. Del.) (filed July 17, 2019) (“the Delaware
Litigation™).

The Board previously granted institution of IPR on two Petitions against the
Challenged Patent in the following proceedings:

o NRG Energy, Inc. et al. v. Midwest Energy Emissions Corp., IPR2020-
00832, Paper 17 (P.T.A.B. Oct. 26, 2020) (“IPR832 Institution”);

o NRG Energy, Inc. et al. v. Midwest Energy Emissions Corp., IPR2020-
00834, Paper 18 (P.T.A.B. Oct. 26, 2020) (“IPR834 Institution”).

The prior IPRs and district court matters involved Midwest Energy Emissions
Corp. (“ME2C”) as Patent Owner/Plaintiff. On November 7, 2024, ME2C filed a
notice with the USPTO that it had changed its name to Birchtech Corp. See Reel
069187, From 0413. ME2C has indicated that it will nevertheless continue in the
district court litigations under the name ME2C.

C. Lead and Back up Counsel (42.8(b)(3))

Lead Counsel Backup Counsel

Robert M. Evans, Jr., Reg. No. 36,794 | Michael J. Hartley, Reg. No. 67,230

LEWIS RICE LLC LEWIS RICE LLC

600 Washington Avenue, Suite 2500 | 600 Washington Avenue, Suite 2500

St. Louis, Missouri 63101 St. Louis, Missouri 63101

T: 314-420-2748 T: 314-444-7869

E: revans@]lewisrice.com E: mhartley@lewisrice.com
Kathleen M. Petrillo, Reg. No. 35,076
LEWIS RICE LLC



mailto:revans@lewisrice.com
mailto:mhartley@lewisrice.com

Lead Counsel Backup Counsel

600 Washington Avenue, Suite 2500
St. Louis, Missouri 63101

T: 314-374-6623

E: kpetrillo@lewisrice.com

Service information for lead and backup counsel is provided in the designation
of lead and backup counsel, above. Petitioner consents to electronic service to lead
and backup counsel, using the email addresses above.

II. PAYMENT OF FEES

Payment of any fees is authorized from Deposit Account No. 50-0975.

IV. GROUNDS FOR STANDING

Petitioner certifies the 517 Patent is available for inter partes review and
Petitioner is not barred or estopped from requesting such review. This petition is
being filed within one year of Petitioner being served with a complaint alleging

infringement.

V. IDENTIFICATION OF CHALLENGED CLAIMS AND RELIEF
SOUGHT

Petitioner requests (i) review of claims 1-15 and 17-30 of the 517 Patent
(“Challenged Claims”) on the grounds set forth below and (i1) that these claimsbe

found unpatentable.

Ground Claim(s) Basis for Unpatentability
1 1,4, 6-8, 10-15, 17, 20, | Anticipated by Downs
22, 24-29



mailto:kpetrillo@lewisrice.com

Ground Claim(s) Basis for Unpatentability

2 1-15, 17-30 Obvious over Downs and Altman or
Downs, Altman and Nelson **

3 1-15, 17-30 Obvious over Vosteen and Altman or
Vosteen, Altman and Nelson**

4 1,4, 6-7, 11-15, 17, 22- | Anticipated by Blankinship

29

5 1-15, 17-30 Obvious over Blankinship and Vosteen or

Blankinship and Olson-235%*

**as evidenced by Felsvang for claim 18 and Julien for claim 30

VI. THE BOARD SHOULD NOT DENY INSTITUTION

The Board should not deny institution under 35 U.S.C. § 314(a). First, the
district court proceeding in Missouri is in its early stages and was consolidated with
several other lawsuits for pretrial proceedings in an MDL in the Southern District of
Iowa on December 12, 2024 (MDL No. 3132). The Iowa court entered a Case
Management Order on March 7, 2025, but no depositions have been taken yet and
the first Markman Brief is not due until October 10, 2025. The “Ready for Trial”
date 1s October 12, 2026, but trial will be long after that as the Missouri court will
have to receive the case back and set a trial date which will require at least six
additional months — particularly given that PO has stated that it intends to pursue
trial against other MDL defendants before trial against Petitioner. As the lowa Court
noted in an Order filed on May 22, 2025, “...the litigation is at a relatively early

stage...” Doc. [131], 6. Accordingly, a Final Written Decision here will likely be



issued well before trial in any of the lawsuits once they are returned to their original
venues following the conclusion of the MDL.

Second, institution should not be denied under 35 U.S.C. § 325(d), because
the Examiner did not consider Blankinship during prosecution. See Becton,
Dickinson & Co.v. B. Braun Melsungen AG, IPR2017-01586, Paper 8 at 17-18
(Dec. 15, 2017) (factors (a)—(b) and (d) indicate the same art was not presented
previously to the Office). Whilethe *517 Patent cites Downs, Altman and Olson-
235—1in a list spanning /6 columns (9 pages) of cited references—none were used
in a substantive rejection.! Id. at 17—18 (factors (a)—(d)). Further, Downs and Olson-
235 are dated after the alleged earliest ‘517 Patent priority date, and patent examiners
accept applicant’s asserted priority date without making findings conceming
priority. M.P.E.P. § 201.08.

VII. OVERVIEW

A. Level of Ordinary Skill

A person of ordinary skill in the art at the time of the invention (“POSITA”)
would have at least a bachelor’sdegree in chemical, mechanical, or environmental

engineering or arelated field of study, and at least two years of experience with

I Olson—235 was only cited for obviousness—type double patenting, with the
examiner stating that Olson—235 “discloses the claimed invention except for the coal
comprising the additive.” EX1027, 549.



investigating, researching, or implementing pollution control in natural gas or coal
power generation plants and/or industrial waste incineration. EX1002, q 33.

B. Alleged Invention

The ‘517 Patent relates to removal of mercury from a flue gas. EX1001, 1:43—
48. It admits that known “mercury control methods” included “injection of fine
sorbent particles into a flue gas duct”such as “activated carbon.” EX1001, 2:8—12.

The ‘517 Patent discloses preparing a promoted sorbent outside the mercury-
containing flue gas as shown in Figure 1, below,? and then injecting the promoted
sorbent into the flue gas downstream from the combustion chamber as shown in
Figure 3, below. Figure 3 is thus limited to injections into flue gas.

Each independent claim requires both (1) adding particular bromine-
containing species (i.e., Br2, HBr, a bromide compound, or a combination thereof)
to coal and/or the combustion chamber and (2) adding activated carbon sorbent to
the mercury-containing gas. EX1001, Claims 1, 29, 30. There is no support for
adding a promoter to coal in the application as filed or in any of its priority

applications. EX1002, 99 36, 62-114.

2 This version of Figure 1 is what was originally filed, as explained in
§ VIL.B.5.b.
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The Application for the ‘517 Patent Lacks Written

1.
Description Support for the Challenged Claims

The Challenged Claims are not entitled to a priority date before the June 4,

2018 filing date of the application for the ‘517 Patent (“the ‘091 Application”) for

lack of written description support®>. Each independent claim requires coal, a

combustion chamber, or both comprising added “Brz, HBr, a bromide compound, or

3 Petitioner is asserting this lack of written description to determine the

priority date. Petitioner is not asserting invalidity under Section 112, an issue

outside the scope of an IPR.



a combination thereof.” EX1001, Claims 1, 29, 30. There is no disclosure of each
such promoter being added to coal in the ‘091 Application.

2. ‘091 Application Does Not Disclose Br,, HBr, Bromide
Compound, or a Combination Thereof Added to Coal

a) ‘091 Application Disclosure
“Coal” 1s described in the ‘091 Application generally as a fossil fuel (EX1027,

first page, 1:8-9; citations are to original page numbers in EX1027) or in the context
of coal combustion facilities or coal combustion flue gas (EX1027, 1:16-23; 9:21-
22; 17:26-28; 35:1-3), and in examples where subbituminous, lignite or pulverized
coal is introduced to a combustor (EX1027,27:1-5, 25-27; 28:2-5; 32:6-8, 13-14).
None of these disclosures describe promoter compounds such as Br2, HBr, a bromide
compound, or a combination thereof added to coal.

“Additive” 1s described generally in the ‘091 Application as “sorbent
enhancement additives” (EX1027, 3:19-22), “optional additives discussed herein”
(EX1027, 10:12-15), “additive to a treatment facility” (EX1027, 21:1-2) and
“additive-sorbent ratios” (EX1027,21:8-11). None of these disclosures describe a
promoter added to coal as in the Challenged Claims.

In Example 10, “the halogen/halide promoted carbon sorbent was injected into
the flue gas after the boiler. In general, however, the inventive sorbent can be
injected where desired (e.g., before, after or within the boiler.)” EX1027, 32:9-12.

This disclosure is similar to the description for Figure 11 and it indicates the



promoted sorbent was injected into the flue gas downstream from the boiler, but
could be injected before or within theboiler. Promoted sorbent injection before the
boiler is not a disclosure of a promoter added to coal. Nor is it a disclosure of adding
Br2, HBr, a bromide compound, or a combination thereof before the boiler because,
in making the promoted sorbent, these promoters react with the activated carbon and
no longer exist in the form of Brz, HBr, a bromide compound, or a combination
thereof.

PO asserted that a disclosure of “multiple injection points” for the promoted
carbon sorbents provided support for adding a promoter to coal in an IPR for the
‘114 Patent. The Board properly rejected that argument because the “multiple

injection points” disclosure refers to injection points in the flue gas stream, not

multiple injection points at different points in the process, such as before
combustion. EX1038, 28-29. See also EX1027, 14:6-8.
Thus, the ‘091 Application does not disclose a promoter added to coal.

EX1002, 99 75, 80, 83.

b)  Provisional Disclosure

The ‘091 Application copies the entire disclosure of its earliest related
application, 60/605,640 (“the Provisional”) into the specification. EX1001, 24:18-
35:56. The Provisional section mentions mercury removal from “coal-fired utility

or synthesis gas” (EX1027, 44:1-3; EX1017, 6), mercury within coal (EX1027,
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44:17-20, 25-26; EX1017, 6), coal combustion flue gas (EX1027, 46:1-4; EX1017,
7), and a facility fired with lignite coal (EX1027, 54:9-10; EX1017, 14). None of
these disclosures describe promoter compounds added to coal.

The Provisional includes Figure 2 showing a “coal fueled facility” buming
“pulverized coal” where “additive can be injected where desired (e.g., before, after
or within the boiler).” EX1027, 52:6-14, Figure 11; EX1017, 12, Figure 2.
However, the term “additive” is undefined there. And additive injection “before,

after or within the boiler” is not a disclosure of additive injection to coal. There are

common system components that supply an additive to the airstream before, after or
within a boiler (and not to the coal) such as a separate feed inlet, a secondary-air

system, or a low-Nox overfire air system. EX1002, 9 85-86.

Coal Additive
Inje tLQS Sorbent
e CE Sorbent Bed

! ~ Injection
ol s——g [—
: hose ne 1 M
i Bﬂﬁer Esp ac
Pulvorizer Capture/Recover/
| Regenerate
FIG. 11

Therest of the Provisionalisno help to PO, either. The Provisional provides

“an outline of [15] examples of the invention.” EX1027, 38:15; EX1017, 2. But
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none discloses applying Brz, HBr, a bromide compound, or a combination thereof as
an “additive” to coal. EX1002, 9 89-91.

More particularly, Examples 1-4 disclose a modified carbon sorbent prepared
by reacting carbon with a Br> solution, a Br> gas, an HBr solution or an HBr gas.
EX1027, 38:18-25; 40:14-18; 40:27-41:3; 41:9-13); EX1017, 2-3. Provisional
Examples 5 and 6 further include a sulfur or selenium reagent when preparing the
promoted sorbent. EX1027, 41:17-25; EX1017,4. Example 7 treats “carbon with
a Group V or VI element combined with Group VII element, such as PBr3.”
EX1027,41:27-31; EX1017,4. These Provisional Examples 1-7 disclose methods
of preparing a promoted sorbent by reacting a carbon sorbent with the promoter.
These Examples do not disclose applying the promoted sorbent to coal or applying
Br2, HBr, a bromide compound, or a combination thereof to coal.

Provisional Examples 1-3 may include an ”additional promoting substance”
in the Br2 solution, Br2 gas, or HBr solution used in preparing the promoted sorbent.
EX1027,38:22-23;40:5-12, 25-26;41:6-7; EX1017, 2-3. This additional promoter
can be HBr. EX1027,40:8; EX1017,3. This additional substance is outlined under
“l1E” and “same additives as 1 E” without indicating what the “additive” references.
Again, this additional substance is used in preparing a promoted sorbent and not as
an “additive” to coal, and only HBr and not Br: is disclosed. During prosecution of

the ’517 Patent, PO distinguished HBr from Br.. EX1027,422,917. A disclosure
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of one species (HBr) in the Provisional does not support the genus of “bromide
compounds.” See Ariad Pharm., Inc. v. Eli Lilly & Co., 598 F.3d 1336, 1350 (Fed.
Cir. 2010). EX1002, 99 91-92.

Provisional Example 8 describes injecting the promoted sorbents of
Provisional Examples 1-6 into a contaminated gas stream. EX1027, 42:1-6;
EX1017,4. Provisional Example 9 refers to the promoted sorbents as “additives (1-
8)” and describes their use with sorbents to capture acid gases, further referring to
these sorbents as “additives” or “additives of base chemistry.” EX1027,42:8-19;
38:8-11; EX1017,4, 1. Thus, Provisional Example 9 uses the term “additive” to
describe sorbents. Provisional Examples 10-15 do not use the term “additive.”

As a further point, the “additive” is not the modified carbon sorbents of the
Provisional Examples 1-7 since Figure 11, above, separately depicts “sorbent
injection,” and the figure description states that “[1]n the example shown, the sorbent
is injected into the flue gas after the boiler.” EX1027,52:12-13, Figure 11; EX1017,
12, Figure 2.

The remaining mentions of “additive” in the Provisional disclosure do not
disclose what the “additive” is, either. EX1027,44:4-8; EX1017, 6 (“a combination
of additives to remove pollutants”); 50:29-30; EX1017, 11 (“additiveto a treatment

facility”); 51:5-7; EX1017, 11 (*additive-sorbent ratios™).
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Thus, the ‘091 Application fails to provide written description support for
promoter compounds such as Br2, HBr, a bromide compound, or a combination
thereof being added to coal. EX1002, q 96. Accordingly, none of the Challenged
Claims have a priority date before the filing date of the ‘091 Application. Each
reference relied upon in Grounds 1-5 thus qualifies as prior art under the AIA and
renders the Challenged Claims not patentable.

3. The ‘091 Application Reveals that PO Was Not in Possession
of Adding a Promoter to Coal at the Time of Invention

The ‘091 Application teaches that adding bromine by itself to the flue gas
would not sufficiently oxidize mercury to allow easy capture by activated carbon,
and so bromine was added to the activated carbon to make a promoted sorbent to
add to the flue gas. EX1002, 99 77-78.

In particular, the ‘091 Application discloses:

1. Molecular bromine (Br2) does not react fast enough with elemental
mercury to form oxidized mercury in flue gas using conventional ash
control and that its “reaction with hot flue gas components leave little
to react with elemental mercury.” EX1027, 46:1-4, 17:21-23.

2. Elemental bromine (Br) “is about a million times more reactive to
mercury” but is in such “extremely low” concentration that it will not

result in mercury oxidation in flue gas. EX1027, 46:4-7, 17:23-28.
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3. Ahalide (e.g.,ahydrohalidesuch as HBr) is “very much less reactive”
than molecular halogen (e.g., Br2) and “cannot therefore oxidize
anything by itself.” EX1027, 46:8-12, 17:29-18:1.

4, The Provisional disclosure states that for these reasons, “it is not
obvious that a halide-halogen treated activated carbon would be
effective at oxidizing elemental mercury and provide effective capture
of elemental mercury.” EX1027,46:12-14. This Provisional disclosure
was changed over timein the ‘091 Application to “[in] the conventional
view therefore, a halide-salt-treated activated carbon will not
effectively oxidize elemental mercury and capture elemental mercury,”
recharacterizing PO’s rationale for nonobviousness of a promoted
activated carbon sorbent into a “conventional view.” EX1027, 18:2-3.

A POSITA would have known that lignite or subbituminous coal contains

very low amounts of bromine on the order of 1-3 ppm (median). EX1084, 1;
EX1085,905. Thus, a POSITA wouldhaveunderstood the ‘517 Patent’s disclosure
of “extremely low” concentrations of elemental bromine (Br) being in the flue gas

as meaning that native untreated coal was being combusted in the ‘517 Patent, and

not coal to which HBr, Br,. a bromide compound or a combination thereof had

been added. EX1002, § 79.
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A POSITA would have known that any bromine source added to the

combustion chamber would completely convert to hydrogen bromide (HB).

EX1014, 1658; EX1002, 9 80. Thus, had HBr, Br,, a bromide compound or a

combination thereof been added to the coal before combustion, the concentration of

elemental bromine (Br) would have been much higherdriving a POSITA to the

conclusion that the named inventors never described adding a promoter to coal or to
the combustion chamber. /d. Instead, the named inventors described a promoted
activated carbon sorbent which they introduced into the flue gas post-combustion.
ld.

As the ‘517 Patent explains “adding HBr or Brz to the carbon forms a similar
carbon bromide, in which the positive carbon oxidizes the mercury with the

assistance of the bromideion.” EX1027, 47:6-8. This carbon bromide results from

the reaction between the promoter and activated carbon when making the promoted
sorbent before the promoted sorbent is injected into the flue gas. It is not a disclosure
of what occurs in the combustion chamber or of adding a promoter to coal.

4. The Priority Applications Do Not Provide Written

Description Support for Br,, HBr, Bromide Compound, or a
Combination Thereof Being Added to Coal

Grounds 1-5 of this Petition establish invalidity of the Challenged Claims in
light of Downs, Altman, Nelson, Vosteen, Blankinship and Olson-235. Each of

these references was published or was otherwise publicly available years before the
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filing date of the application for the ‘517 Patent. PO thus bears the burden to produce
evidence “to prove entitlement to claim priority to an earlier filing date.”
PowerQasis, Inc. v. T-Mobile USA, Inc., 522 F.3d 1299, 1304-05 (Fed. Cir. 2008).
Petitioner may rebut such arguments.

Notably, patent examiners generally do not make priority findings during
prosecution, and generally accept applicant’s asserted priority date. Id. at 1305;
M.P.E.P. § 201.08. Here, the examiner made no finding regarding priority to any
earlier filed applications.

a)  Legal Standards for Priority Claims

“To receive the benefit of the filing date of an earlier application under 35
U.S.C. § 120, each application in the chain leading back to the earlier application
must comply with the written description requirement of 35 U.S.C. § 112.”
Lockwoodv. Am. Airlines, Inc., 107 F.3d 1565, 1571 (Fed. Cir. 1997). PO must
prove that the written description of each of the priority applications “convey[s] with
reasonable clarity to those skilled in the art that, as of the filing date sought, [the
inventor] was in possession of the invention. ... Entitlement to a filing date does not
extend to subject matter which is not disclosed, but would be obvious over what is
expressly disclosed.” PowerQOasis, 522 F.3d at 1306.

Thus, “[t]he question is not whether a claimed invention is an obvious variant

of that which is disclosed in the specification. Rather, a prior application itself
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must describe an invention, and do so in sufficient detail that one skilled in the art
can clearly conclude that the inventor invented the claimed invention as of the filing
date sought.” Lockwood, 107 F.3d at 1571-72 (emphasis added). Thus, to claim
priority back to the Provisional, PO must demonstrate that the Provisional, and all
intervening applications, expressly or inherently discloses adding each of the
claimed specific bromine-containing species (Br., HBr, bromine compound and
combinations thereof) to coal.

PO cannot meet this burden. Priorto June 4, 2018, a POSITA would not have
concluded that the applicant was in possession of the subject matter of the
Challenged Claims because applications in the purported priority chain fail to
disclose adding any type of bromine species to coal.

b)  Priority Applications Do Not Provide Written
Description Support

The ‘091 Application is a descendant of the Provisional application and a
series of continuation applications and a divisional application which, by definition,
cannot introduce new subject matterto the prior application. See EX1001, 1:4-27.

The following image shows the relationships between these applications:
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Each priority application as filed and the file history for the ‘517 Patent are submitted

as Exhibits EX1017-EX1027.
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The disclosures in each intervening non-provisional application between the
Provisional and the ‘091 Application have “coal” and *“additive” disclosures as
discussed in § VII.B.2, with the exception that only the 15/951,970, 15/974,343 and
‘091 Applications include the Provisional disclosure copied into the specification.
Thus, the Provisional disclosure was not included in the ‘163, ‘595, ‘219, ‘665, 768,
‘270, or ‘558 Applications, which are themselves essentially the same, with minor
differences. See EX1028—-EX1036 (redline comparisons of each successive non-
provisional application as compared to its predecessor). Thus, the priority
applications fail to provide written description support for the same reasons provided
above for the ‘091 Application in § VII.B.1. EX1002, q 103.

Indeed, the Board found in its Institution Decision in IPR2020-00832 for
related U.S. Patent 10,343,114 that the first two non-provisional applications in the
chain (the ‘163 and ‘595 Applications) do not disclose “(1) the addition of the
promoter with the coal or the combustion chamber and (2) the injection of a sorbent
material into the mercury-containing gas downstream of the combustion chamber,”
both of which are required by each of the ‘517 Patent’s independent claims.
EX1038, 28-29.

The Board found that the disclosure as referenced in Example 10 of the ‘517
Patent where the “halogen/halide promoted carbon sorbent was injected into the flue

gas after the boiler” describes “a combination of promoter and sorbent material
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being added at one single point”) (emphasis added). /d. The Board also considered
the disclosure in that same example that “[1]n general however, the inventive sorbent
can be injected where desired (e.g., before, after, or within the boiler).” Id. The
Board stated that “Although this describes other injection points (‘e.g., before, after,
or within the boiler’), this disclosure regards the promoted sorbent material. As a
result, it describes the addition of both the promoter and the sorbent material at a
single point, not (1) the addition of the promoter with the coal or the combustion
chamber and (2) the injection of the sorbent material into mercury-containing gas
downstream of the combustion chamber.” Id. Thus, the Board did not find injection
of a promoted sorbent before, after or within the boiler to support adding the
promoter to coal and injecting the sorbent into flue gas downstream of the
combustion chamber.
For all of these reasons, none of the intervening applications filed before the
‘970 Application contains such a disclosure, either.
5.  The Passages Cited When Adding or Amending Claims

During Prosecution Do Not Provide Written Description
Support

As originally filed, the claims of the ‘091 Application covered a method of
reducing mercury in a mercury-containing gas by injecting a sorbent (activated

carbon) into the mercury containing coal-combustion gas (i.e. after
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combustion), wherein the sorbent is promoted in-flight with at least one promoter
(Br2, HBr, Br, or a combination thereof). EX1027, 71, Claim 1.

Applicant amended the claims to require, inter alia, that the promoter (Br,
HBr, abromide compound, or a combination thereof) is added to the coal. EX1027,
186, 533. See, e.g., EX1001, Claim 1.

None of these amendments nor the issued claim language is supported by the
specification. EX1002, 9 104-114.

Indeed, during prosecution, PO cited to Figure 11 as support for the concept
“the additive can be added to the coal.” Id. This argument fails as explained in
§ VII.B.2.b, above, concerning identical Figure 2 from the Provisional.

PO also cited to several paragraphs from the specification
(US2018/0280870A1) to support “adding a promoter to coal.” Again to no avail.
Each of'the cited paragraphs is directed to promoting activated carbon with bromine
whereafter the promoted activated carbon is injected into the flue gas to capture the
mercury from the flue gas. To wit (emphasis added):

(1)  Paragraph [0025] discusses monitoring mercury content of “cleaned
flue gas™ as well as preparation of “the injected sorbent ... in-flight by
reacting an activated carbon and a promoter within a pneumatic
transport line from which the reaction product is injected to the

mercury-containing flue gas stream.” Id..
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)

3)

4)

6))

Paragraph [0042] discusses using “halogen/halide promoted carbon
sorbents using a bromine (or other halogen/halide) treatment of the
carbon.” EX1037.

Paragraphs [0054] and [0072] discuss “formation of the new bromide
compound with carbon” and adding a “bromide compound” or “HBr
or Br; to the carbon.” /d.

Paragraphs [0077]-[0086] discuss purported advantages of “[i]n flight

preparation of thehalogen/halide promoted carbon sorbent” wherein

the “halogen/halide 1s introduced to the carbon-air (or other gas) in a
transport line (or other part of the sorbent storage and injection
system.” Id.

Paragraph [0090], under the heading “Sorbent Injection Control
Schemes,” discloses techniques for monitoring mercury levels in

cleaned flue-gas to “assist in control of the sorbent injection rate.” Id.

None of these cited paragraphs provides written description support for

adding a promoter to coal, much less adding Br,, HBr, bromine compound and

combinations thereof to coal as recited in the Challenged Claims. EX1002, 99 106-

114. There can be no earlier priority date.
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6. Breaks in Priority Preclude an Earlier Filing Date for the
‘517 Patent

a) Break in Continuity of Disclosure from Improper
Incorporation by Reference of Provisional

The purported Provisional written description support for adding a promoter
to coal, including the Provisional Figure 11 in the ‘517 Patent, was added to the ‘970
Application (and thus appeared in the subsequent ‘343 and ‘091 Applications) in
April 2018.

To incorporate another document, “the host document must identify with
detailed particularity what specific material it incorporates and clearly indicate
where that material is found in the various documents.” Callaway Golf Co. v.
Acushnet Co., 576 F.3d 1331, 1346 (Fed. Cir. 2009).

Here, four of the intervening non-provisional applications between the
Provisional and the ‘970 Application (i.e., the ‘219, ‘665, 768 and ‘270
Applications) do not recite the Provisional disclosure in their specifications, and they
only incorporate the Provisional by reference “to the extent appropriate.” EX1020-
EX1023, [0001].

This limited incorporation language causes a break in the continuity of
disclosure. See Midwest Energy Emissions Corp. v. Arthur J. Gallagher, No. 19-
1334- CJB, 2023 WL 7411160, at *3 (D. Del. Nov. 3, 2023) (holding Provisional

was not properly incorporated into ’517 Patent); Zenon Envtl., Inc. v. U.S. Filter
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Corp., 506 F.3d 1370, 1379, 1382 (Fed. Cir. 2007) (“The plain language expressly
limits the incorporation to only relevant disclosures of the patents, indicating that
the disclosures are not being incorporated in their entirety.... thus a lack of
continuity of disclosure exists in the family chain.”).

The Board previously held that the ‘219 Application “claims priority ‘to the
extent appropriate’ and fails to identify with detailed particularity the specific
material incorporated and fails to clear[ly] indicate where that material is found in
the various documents ... This ambiguity creates an additional concern regarding
the chain of priority for the *219 application.” EX1071, 32 (finding no priority to
Provisional).

Since these four intervening applications fail to identify with detailed
particularity the specific material incorporated from the Provisional and fail to
clearly indicate where that material is found, there is a break in continuity of
disclosure and priority that prohibits PO from introducing the Provisional disclosure
into the subsequent ‘970, ‘343’ and ‘091 Applications or relying upon it for written
description disclosure to support an earlier priority date.

b)  Provisional was “Essential Material” to Claims of
Intervening Patents 8,168,147 and 10,589,225

Rule 1.57(d) provides that for applications filed on or after 9/21/2004 that

“essential material”—which includes material that is “necessary to: provide a

written description of the claimed invention”—"*“may be incorporated by reference,
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but only by way of incorporation by reference to a U.S. patent or U.S. patent
application publication.” (emphasis added). The Provisional is neither, and thus
an “incorporation by reference” of the Provisional cannot provide written description
support for a patent’s claims.

Two patents in the priority chain for the ‘517 Patent have claims for which
the purported support derives from the Provisional.

First, claims 18-19 of U.S. Patent 8,168,147 require sorbent and bromine to
be separately injected into a mercury-containing gas. The ‘219 application for the
‘147 Patent only describes combining sorbent and bromine in a transport gas such
as air or nitrogen to promote the sorbent in-flight and then introduce the promoted
sorbent into a mercury-containing flue gas. EX1020, [0055], Figure 3; EX1071, 29
(findingregarding the * 147 Patent that “[t]here is no suggestion that bromine and the
activated carbon are separately injected into mercury-containing flue gas”).

During prosecution, PO amended Figure 1 of the ‘147 Patent to add the

following highlighted brand new line between activated carbon 10 and flue gas 50

withoutsupporting description in the specification. EX1071, 30-32 (finding Figure

1 does not provide written description support for 147 Patent claims 18-19).
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Purported support from Provisional Figure 2 would make the Provisional
“essential material” to these ‘147 Patent claims in violation of 37 CFR 1.57(d),
breaking the chain of priority at the filing date of the ‘665 Application on 3/22/2012.

Second, claims 14 and 23 of U.S. Patent 10,589,225 require adding a promoter
to coal, and adding an activated carbon (AC) sorbent free of contact with a promoter
before addition to mercury-containing gas, respectively. As explained above, the
‘558 application for the ‘225 Patent does not describe adding a promoterto coal (see
§ VII.B.4.b) or adding unpromoted AC sorbent to mercury-containing gas (see
amended ‘147 Figure 1 directly above). Purported support from Provisional Figure

2 would make the Provisional “essential material” to these ‘225 Patent claims in
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violation of 37 CFR 1.57(d), breaking the chain of priority at the filing date of the
‘970 Application on 4/12/2018.

In sum, the ‘091 Application and its priority applications fail to provide
written description support for adding any of the claimed promoters to coal as recited
in the Challenged Claims. Also, breaksin priority preclude PO from proving a filing
date before 4/12/2018. Accordingly, none of the Challenged Claims are entitled to
a priority date before the filing date of the ‘091 Application. Each of the references
relied upon in Grounds 1-5 thus qualify as prior art under the AIA and render the
Challenged Claims unpatentable.

C. State of the Art

The obviousness inquiry “necessarily depends on such artisan’s
knowledge,” including an “assessment of the background knowledge
possessed” by a POSITA. Koninklijke Philips N.V.v. Google LLC, 948 F.3d 1330,
1337 (Fed. Cir. 2020). The subjects below would have been “within the general

knowledge of a skilled artisan™ by 2004. /Id. at 1338.

1. Mercury and Halogens

Halogens were known as Group VII elements, which include fluorine (F),
chlorine (Cl), bromine (Br), and iodine (I), and that are highly reactive oxidizing
agents that cause other species to give up electrons (become more positively

charged). EX1040, 788, 791, A.44. Halogens were known to exist naturally as
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diatomic molecules (e.g., Br2,), halides/halide compounds (e.g., NaBr, CaBr;), and
hydrohalides (e.g., HBr).

Mercury was a known metal in an elemental/metallic (Hg?) form and as
oxidized (either Hg>?" (mercurous) or Hg** (mercuric)). EX1002, §48; EX1041,
12.

2. Coal Combustion

Pulverized-coal was commonly combusted in a combustion chamber
known as a “boiler” and produced a mercury-containing flue gas. EX1042, 131,
18—1, 19—1. Coal emissions also included particulate matter (fly ash and unbumed
carbon), mercury (Hg), sulfur oxides (SOx), and nitrogen oxides (NOx). EX1043,
1.1-3 to 1.1-6. Downstream components used to control flue gas pollutants
included electrostatic precipitators (ESP) and fabric filters (FF) for particulates,
and wet or dry flue gas desulfurization (FGD) systems. EX1043, 1.1-6 to 1.1—
9; EX1002, 9) 46, 49.

3. EPA Regulations
Mercury posed known health concerns. EX1046, 4-11 to 4-20. In 2000,

the EPA announced plans to regulate mercury-emissions from coal-fired power
plants with rules to be proposed by December 2003 and finalized by December
2004. EX1044, 2, 7-9. The Clean Air Mercury Rule passedin 2005 and required

70% mercury removal. EX1045. The power-generation industry mobilized a
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massive response to develop mercury-emissions control technologies in the early
2000s. EX1044; EX1002, 9 47.

4. Activated Carbon and Halogens for Mercury Removal

Adsorption is a process where adsorbate (e.g., mercury) in a fluid (e.g., flue
gas) binds to a sorbent’s surface (e.g., activated carbon). “Reducing” mercury in
flue gas results from adsorbing mercury to the sorbent surface and then removing

the sorbent using particulate separators such as ESPs. EX1002, 9 50-61.

By 1934, it was shown that halogens improved the ability of activated
carbon to remove mercury. See EX1049, 1:33-41. By 1970, bromine was
known to adsorb up to a 31-38% saturation limit (adsorption equilibrium) in
carbon materials. EX1050, 260. By 1988, bromine (Br) was shown to react
with activated carbon to provide “carbon-bromine surface structures (surface
compounds).” EXI1051, 259.

By 1998, “[a]ctivated carbons ha[d] been the most thoroughly studied
sorbent for the capture of mercury.” EX1041,22. Indeed, two named inventors,
Dr. Olson and Mr. Holmes, admitted that “activated carbon was the most common
[or heavily] studied sorbent for mercury control.” EX1047, 114:21-25. EX1048,
41:5-9.

In 1999, researchers demonstrated that mercury from flue gas formed

chemical bonds with halogen species on activated carbons. EX1052, 119. And
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researchers were investigating improving their effectiveness and cost. EX1001,
2:8-14; EX1046, 2-54 to 2-57; EX1041, 1.

By 2003, bromine was known to be more than 25 times more effective than
chlorine for metallic mercury oxidation in coal combustion. EX1049,2. In 2003,
Vosteen’s group was testing to achieve 95% mercury removal by combining
bromineinjection with powdered activated carbon (“PAC”) injection and to reduce

PAC consumption to one-fifth. EX1061, 96.

It was known that halogens, particularly bromine-containing species,
improved the effectiveness of activated carbon in removing mercury. See, e.g.,

EX1004; EX1012; EX1008; EX1066. EX1002, q 57.
Calcium bromide was known to achieve the highest mercury removal at the
lowest dosage rate as comparedto other halogens tested in lignite coal combustion

in March 2005. EX1057, 12; EX1054, 15.

It was also well known that adjusting the sorbent injection rate would

control mercury emissions. EX1058, 14; EX1059; EX1060, 4676. EX1002, 4 57.

Coal-fired power plants used bromide compounds pre-combustion and
activated carbon post-combustion to remove mercury from flue gas and sold the
electric power generated in June 2004 at Holcomb Station (EX1062, 11, 15;

EX1063, EX1064; EX1066), by March 2005 at Laramie River (EX1067, 11, 23),
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and by September 2005 at Meramec Station (EX1065, 17-18; EX1066, 16;
EX1063; EX1064).

VIII. CLAIM CONSTRUCTION

Petitioner does not contend that any term requires construction and has given
all terms their plain and ordinary meaning consistent with the construction provided
by Magistrate Judge Burke in the District of Delaware. EX1002, 99 115-121.

IX. THE CITED REFERENCES QUALIFY AS PRIOR ART

Petitioner relies on six prior art references: Downs (EX1004); Altman
(EX1007); Nelson (EX1008); Vosteen (EX1011); Blankinship (EX1012); and
Olson-235 (EX1013). These references render the Challenged Claims unpatentable
as anticipated or obvious.

A. Downs

Downs was published as US2008/0107579 on 5/8/2008 before the 6/4/2018
effective filingdate of the ‘517 Patent, and is a prior art patent publication under 35
U.S.C. § 102(a)(1) (as of its 5/8/2008 publication date) and 102(a)(2) (AIA) (as of
its 3/22/2004 provisional filing date). If the effective filing date of the ‘517 Patent
is instead determined to be 8/30/2004, then Downs is prior art under 35 U.S.C. §
102(e) (pre—AIA) as of its 3/22/2004 provisional filing date because the provisional
application has proper support for the subject matter relied upon as prior art and at
least one claim of the Downs patent is supported by the written description of the

provisional application under pre-AIA 35 U.S.C. 112, first paragraph. Inre Riggs,
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131 F.4% 1377, 1384-85 (Fed. Cir. 2025); Dynamic Drinkware, LLCv. Nat’l
Graphics, Inc.,800 F.3d 1375, 1378 (Fed. Cir. 2015); Amgen Inc. v. Sanofi, 872 F.3d
1367, 1380 (Fed. Cir. 2017) (Dynamic applies to published patent applications). The
PTAB previously found that Downs qualifies as prior art back to 3/22/2004.
EX1045, 29, 32.

The disclosure of Downs is supported by Downs-Provisional, as illustrated by
a redline comparison (EX1006) and confirmed by Dr. Vidic. EX1002, 99 125-149.
At least Downs’ claim 1 has written description support in Downs-Provisional,
which describes: a “method of removing elemental mercury from coal combustion
flue gases” (EX1005, Title, [0021]); providing a “bromine-containing reagent” to
mercury-containing flue gas in the combustion chamber to “promote the oxidation
of elemental mercury” and create an oxidized form (EX1005, Title, Fig. 2, [0002]-
[0006], [0018]-[0019], [0021], [0027], claim 1); and removing “both oxidized and
elemental mercury species” from the flue gas (EX1005, [0004]-[0005], [0018]-
[0019]).

Downs explains that “[b]romine-containing compounds, added to the coal, or
to the boiler combustion furnace, are used to enhance the oxidation of mercury,
thereby enhancing the overall removal of mercury in downstream pollution control

devices.” EX1004, Abstract, [0001], [0010]; EX1005, [0009], [0018]. Downs’

schematic is reproduced below:
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EX1004, Figure 2 (annotations added in red); EX1005, Figure 2. Figure 2 shows
adding bromine-containing reagent 10 to boiler 12 of combustion furnace 14 “either
directly or by premixing with the incoming coal 16.” EX1004, [0015]; EX1005,
[0018]. Downs describes injecting an aqueous solution of calcium bromide into
furnace 14, and using “alkali metal and alkaline earth metal bromides, hydrogen
bromide (HBr) or bromine (Br2)” as the bromine-containing reagent 10. EX1004,
[0018], [0021]; EX1005, [0021], [0024]. Downs describes “downstream pollution
control systems such as wet 22 and SDA 24 FGD systems, and PAC injection

systems” with “powdered activated carbon (PAC)” as a sorbent. EX1004, [0015],
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[0025]; EX1005,[0018],[0028]. Wet 22 and SDA 24 FGD systems and ESP or FF

particulate collectors 26 are shown in Figures 4 and 6, below:

12
Ewiler /
M
14 1] 1] ] |
| 18
3{-} 1 — i 32
=1 i sDA 24
— 26
g Codl Prepaiatlc-% =1l 20 FForEsP
I |
< Hl g 5 |
FIG. 4
12
Boilar ‘/
ey
14 [T TTT0 | |
L‘\ 18
32
%0 i""\\- - -t / 29 Wit
28 3 ¥ ll 1& FGD
T = 25
Coal 1 /71
mem il 20 FForESP p J

FIG. 6

EX1004, Figures 4 & 6; EX1005, Figures 4 & 6. Downs states that “experimental

results indicate that bromine addition also results in an increased fraction of

35



particulate-bound mercury,” enhancing mercury removal from particulate collectors
26 (FF or ESP). EX1004, [0015]; EX1005, [0018].

B. Altman

Altman issued as US Patent 5,827,352 on 10/27/1998 and is a prior art patent
under 35 U.S.C. §§ 102(a)(1) and 102(a)(2) (AIA) or 35 U.S.C. §§102(a) and 102(b)
(pre-AIA) regardless of the effective filing date of the ‘517 patent.

Altman discloses that injection of activated carbon into flue gas was known
to remove mercury in coal-fired boilers before April 1997. EX1007, 2:23-31, 1:41-
2:22, 32-46.

Altman injects activated carbon sorbent into flue gas toremove mercury from
the flue gas of a coal-fired boiler 12. EX1007, 1:5-9, 3:41-45, 4:57-58. Flue gas
exiting boiler 12 is processed through ESP 19 to remove fly ash 21 and then through

tower 24 and silo 27:

12 | Boiler /
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FIG. 1
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EX1007, Figure 1, 3:53-65 (annotations added in red). Tower 24 includes a

particulate control device (wet ESP 51) located above internal chamber 34:

Line

Inlet Duct

38 % Outlet Duct
24 59 57
\ 58 56
52 AAAA
L[]
J4a—— K 51| Wet ESP

Internal chamber

Recirculator

EX1007, Figure 2, 3:66—4:4, 17-20 (annotations added in red). Theactivated carbon

sorbent is “injected into the flue gas™ — either “injected into chamber 34” or into inlet

duct 26 vialine41. EX1007,4:53—61. Water or a water/sorbent mixture is injected

into chamber 34 to lower the temperature of the flue gas such that temperature and

sorbent injection rate provide “optimal mercury sorption” by activated carbon

sorbent. EX1007, 4:62-5:5. Flue gas residence time within chamber 34 ranges from

1-20 seconds, preferably 5—10 seconds, to “allow a large portion of the mercury in

the flue gas to be removed by the injected sorbent.” EX1007,5:6—12. The flue gas
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rises through chamber 34 into wet ESP 51 where sorbent, remaining fly ash and
condensed water are collected and either removed from tower 24 through drain 83
or partially recycled by recirculator 66. EX1007, 5:18-22, 41-49.

Instead of using complex packed beds with stationary sorbent, Altman injects
activated carbon and lime sorbent particles into flue gas. EX1007, 1:30-40, 4:53—
61, 5:50-61. EX1002, 99 150-158.

C. Nelson

Nelson publishedas US Patent Application Publication US2004/0003716 on
1/8/2004, and s a prior art published patent application under 35 U.S.C. §§ 102(a)(1)
(as of its 1/8/2004 publication date) and 102(a)(2) (AIA) (as of its 5/6/2002
provisional filing date). If the effective filing date of the ‘517 Patent is instead
determined to be 8/30/2004, then Nelson is prior art under 35 U.S.C. §§ 102(a) (as
of its 1/8/2004 publication date) and 102(e) (pre-AlA) as of its 5/6/2002 provisional
filing date for the reasons provided in § IX.A, above. The disclosure of Nelson is
supported by Nelson-Provisional, as illustrated by a redline comparison (EX1010)
and confirmed by Dr. Vidic. EX1002, 99 162-179. At least Nelson’s claim 18 has
written description support in Nelson-Provisional, which describes “exposing
powdered activated carbon (PAC)to gaseous bromine, Brz (g), or gaseous hydrogen
bromide, HBr (g), significantly increases its ability to remove elemental mercury

when injected into coal-fired flue-gas compositions at high temperatures....By
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simply exposing PACto concentrated bromine gas, a relatively large quantity of this
gas appears to react with the carbon, forming surface compounds on the large
surface-area of the carbon.” EX1009, 4.

Nelson describes exposing activated carbon sorbent to a bromine-containing
gas before the sorbent is mixed with mercury-containing flue gas. EX1008, [0040];
EX1009, 4. Nelson indicates that exposure of sorbent to Br. or HBr gas
“significantly increases the carbonaceous materials ability to remove mercury
species.” EX1008, [0041]; EX1009, 4.

D. Vosteen

Vosteen published as US2004/0013589 on 1/22/2004, and is a prior art
published patent application under 35 U.S.C. §§ 102(a)(1) (as of its 1/22/2004
publication date) and 102(a)(2) (as of its 7/24/2002 filing date) (AIA). Ifthe ‘517
Patent’s effective filing date is determined to be 8/30/2004, then Vosteen is prior art
under 35 U.S.C. § 102(a) (as of'its 1/22/2004 publication date) and 102(e) (pre-AlA)
(as of its 7/24/2002 filing date).

Vosteen describes “a process for removing mercury from flue gases of high
temperature plants, in particular power stations” EXI1011, [0001]. Vosteen
discloses that “addition of bromine or bromine compounds to the furnace causes ...

a substantial, essentially complete, oxidation of the mercury” allowing “substantially
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complete removal of mercury (Hg), from flue gases.” EXI1011, [0005], [0007].
More than 90% mercury removal is reported. EX1011, Figure 5, [0028], [0042].

Vosteen reports adding sodium bromide (NaBr), a bromide compound, into
coal-fired boilers 91 of a power plant to “demonstrate the effect of bromine on Hg
oxidation.” EX1011, Example 5, [0047]. Vosteen describes a flue gas emissions
control system as known in the art “based either on wet scrubbing or dry cleanup or
a combination of the two.” EX1011, [0017]. Vosteen exemplifies a boiler flue gas
fed through air preheaters 93,93 ESPs 96,96 and FGD scrubber 97 as depicted

below.
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EX1011, Figure9 (annotations added in red), Example 5, [0047]. Vosteen discloses
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activated carbon and alkaline materials such as lime for usein the flue gas emissions
control system. EX1011, [0019]. EX1002, 99 181-189.

E. Blankinship

Blankinship published on 6/2/2009, before the ‘517 Patent’s 6/4/2018
effective filing date, and is a prior art printed publication as of 6/22/2009 under 35
U.S.C. §§ 102(a)(1) (AIA) or 35 U.S.C. §§ 102(a) and 102(b) (pre-AIA).

“A reference is considered publicly accessible if it was disseminated or
otherwise madeavailable to the extent that persons interested and ordinarily skilled
in the subject matter or art, exercising reasonable diligence, can locate it.”
Acceleration Bay, LLC v. Activision Blizzard Inc., 908 F.3d 765, 772 (Fed. Cir.
2018) (intemal quotation omitted). Blankinship was in Volume 113, Issue 6 of
Power Engineering magazine, as received by the University of Pittsburgh Libraries
on June 22, 2009 (confirmed by date stamp) and made publicly available within days
of receipt. EX1082, 99 1-4, 4a, Exhibit A. This Library subscribed to the print
version of Power Engineering magazine from 1950 to 2018. /d.

Blankinship describes Alstom’s approach to removing 80—90% mercury from
flue gases in coal-fired power plants burning subbituminous or lignite coal by using
a bromide compound pre-combustion and activated carbon injection post-
combustion “upstream of a particulate control device.” EX1012, 58. Alstom’s

KNX™ calcium bromide solution is “added to the boiler or to the coal” pre-
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combustion in concentrations where it “enhances mercury oxidation without causing
other concems such as corrosion in the boiler.” Id., 56, 58. A MER-CURE™
activated carbon sorbent injection system is used post-combustion to capture
mercury on activated carbon particles injected into the flue gas upstream of the air
heater to provide “more residence time for the sorbent to absorb the mercury,”
reducing “sorbent usage about 50 percent compared to traditional activated carbon
systems.” Id., 58. EX1002, 49 191-195.

F. Olson-235
Olson-235 issued as U.S. Patent 8,652,235 on 2/18/2014 before the ‘517

Patent’s 6/4/2018 effective filing dateand is a prior art patent as of 2/18/2014 under
35 U.S.C. §§ 102(a)(1) and as of 4/23/2009 under 102(a)(2) (AIA).

Olson-235 discloses a method for removing mercury in flue gas by injecting
a promoted sorbent into the gas. EX1013, 5:30-36. Olson-235 discloses that the
promoted sorbent “comprises from about 1 to about 30 grams of promoter per 100
grams of base sorbent.” EX1013,4:53—-60, Claims 3, 17. Olson-235 also discloses
an embodiment wherein “the injected sorbentis 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.” EX1013,5:43-48. Inthat embodiment, “the promoter
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1s added at from about 1 to about 30 grams per 100 grams of the base sorbent.”
EX1013, 6:17-31. EX1002, 99 197-199.

X. OBVIOUSNESS CONSIDERATIONS

A. Reasons to Combine

A POSITA would have been motivated to combine Downs/Altman or
Downs/Altman/Nelson (Ground 2), Vosteen/Altman or Vosteen/Altman/Nelson
(Ground 3), or Blankinship/Vosteen or Blankinship/Olson-235 (Ground 5) with
reasonable expectation of success, because all of these references are directed
towards the same goal (removing mercury from coal-combustion flue gases) and are
directed to using known techniques to improve similar devices. More particularly,
these references (1) add a promoter to coal or a combustion chamber (Downs,
Vosteen or Blankinship) to oxidize mercury and (i1) add (Vosteen) or inject (Downs,
Blankinship, Starns, Nelson, Olson-235) sorbent post-combustion to adsorb the
mercury and use a particulate control device (i.e., an ESP) to collect the sorbent
containing the mercury and remove it from the cleaned gas. It follows that these
references are analogous art to the ‘517 Patent, in the same field of endeavor, and
reasonably pertinent to the problems the inventors faced. EX1002,99298-303, 383-
390, 644-651.

1. Downs/Altman or Vosteen/Altman

Downs discloses using a PAC “sorbent injection system” and states that many

“studies have focused on the injection of a carbonaceous sorbent (e.g., powdered
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activated carbon, or PAC) into the flue gas .... The sorbent, and its burden of
adsorbed mercury, are subsequently removed from the flue gases in a downstream
particulate collector.” EX1004, [0004], [0025], claims 15-16.

Vosteen suggests using wet scrubbers, dry systems or both as known in the
art. EX1011,[0017]. Vosteen describes wet scrubbing “performed, for example, in
... apacked-bed scrubber” without indicating what packing was used in the packed-
bed. Id.

A POSITA had reason to select Altman’s wet flue gas emissions system
(including tower 24 having chamber 34 and wet ESP 51) as Downs’ PAC sorbent
injection system or to substitute Altman’s emissions system for Vosteen’s packed
bed wet scrubber because: (1) Altman’s tower ensures “there is sufficient activated
carbon mercury adsorption capacity at reasonable adsorption injection rates” to
achieve “optimal mercury sorption” in a flue gas residence time of only 1 to 20
seconds; (i1) Altman discloses that activated carbon sorbent injection into flue gas
enteringa wet scrubber avoids the disadvantages of high pressure drop and sorbent
regeneration associated with Vosteen’s packed-bed wet scrubber; (ii1) Downs
describes its process as enhancing mercury removal in conventional particulate
collectors 26 such as ESPs and in a PAC injection process due to “higher reactivity
of oxidized mercury with PAC;” (iv) Downs and Altman disclose that activated

carbon injection into flue gas was known for mercury removal by 1997; and
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(v) Altman’s wet ESP captures sorbent particles for recycling or disposal. EX1007,
1:23-40, 2:23-31, 4:62-5:17, 59-61; EX1004, [0004], [0016]; EX1005, [0005],
[0019]. EX1002, 9 298-303, 389.

A POSITA had reason to combine Downs or Vosteen with Altman with
reasonable expectation of success because Altman describes activated carbon
injection (ACI) into flue gas from a coal-fired combustion system having an ESP
particulate control device as suggested by Downs or Vosteen. The combination
represents prior art elements according to known ACI methods to yield predictable
results in removing mercury. See § [X.B regarding Altman. EX1002, 9298, 390.

2. Downs/Altman/Nelson or Vosteen/Altman/Nelson or
Blankinship/Olson-235

Regarding ‘517 Patentclaim 23, a POSITA had reason to substitute Nelson’s
brominated-activated carbon sorbent for Altman’s activated carbon sorbent in the
Vosteen/Altman or Downs/Altman process, or Olson-235’s brominated-activated
carbon sorbent for Blankinship’s activated carbon sorbent, with a reasonable
expectation of success because Nelson indicates that exposure of sorbent to Bz or
HBr gas “significantly increases the carbonaceous materials ability to remove
mercury species” and Olson-235 states that it “increases the surface reactivity
toward mercury.” EX1008, [0041]; EX1009, 4; EX1013, 11:50-52. A POSITA
would have known that this approach would have increased overall mercury capture.

EX1002, 99303, 336,462, 649. Forexample, mercury vapors were removed in the
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1930s by injecting halogen-impregnated activated-carbon sorbents into a mercury-
containing flue gas. EX1041, 1:33-41.

3. Blankinship/Vosteen

Vosteen discloses “mercury content of the flue gas ... is measured
continuously ... and on the basis of the measured mercury content the amount of
bromine fed and/or bromine compounds. . . is controlled.” EX1011, [0022], claim
10. If mercury is removed incompletely, additional bromine compound is fed. /d.
Vosteen adds Br2, HBr, and bromide compounds (e.g., NaBr) to the combustion
chamber and/or to the coal upstream of the combustion chamber as discussed in
§ XI.B.2.

A POSITA would have considered it obvious to optimize the amount of
bromine additive in Blankinship since Vosteen describes this variable as affecting
mercury removal from a flue gas. EX1011,[0022]; EX1007,17,20, Table 2, Figures
5-6. EX1002, 9§ 649.

B. Simultaneous Invention

“Independently made, simultaneous inventions, made within a comparatively
short space of time, are persuasive evidence that the claimed apparatus was the
product only of ordinary mechanical or engineering skill.” Geo. M. Martin Co. v.
Alliance Mach. Sys. Int'l LLC, 618 F.3d 1294, 1305 (Fed. Cir. 2010). See also

Medtronic, Inc. v. Teleflex Innov. SARL, 70 F.4" 1331, 1339-40 (Fed. Cir. 2023) (“a
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competitor's independent and contemporaneous development of a similar product
may, in some cases, even suggest the patented product would have been obvious.”).
Notably, simultaneous invention(s) need not be prior to the purported ‘517 Patent
invention date to be pertinent to the obviousness determination. 7rustees of
Columbia Univ. v. lllumina, 620 Fed.Appx 916, 920 (Fed. Cir. 2015).

In the lowa MDL, PO emphasized that the ‘517 Patent (as well as each of the
other patents asserted in the lawsuits) is directed to a straightforward two-step
mercury capture process: (1) apply a halogen, and more specifically bromine, to
coal and/or the combustion chamber; and (2) inject activated carbon into the flue gas
as a sorbent. EX1077, 4-5. But this two-step process was developed, tested, and
implemented by many others at the time of the alleged invention. Such simultaneous
invention is further evidence that the Challenged Claims would have been obvious
to a POSITA. EX1002, 9 726-733.

For example, Downs used such a two-step process before the Provisional
filing date. See § IX.A. Alstom also developed a bromine-promotor added to coal
or the combustion chamber for mercury control by 2004 that sold as KNX™. ADA-
ES performed testing by the third quarter of 2004 under a Department of Energy
Cooperative Agreement wherein Alstom’s KNX product was applied to coal at
Sunflower Electric’s Holcomb Station and “enhance[d] the performance of standard

activated carbon,” achieving “[mJercury removal of 86%.” EX1063,3,25. Similar
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tests were also performed by ADA-ES in the fourth quarter of 2004 at AmerenUE’s
Meramec Station using Alstom’s KNX as a coal additive in combination with
activated carbon. EX1064, 8, 21. Similar processes were also tested by EPRI and
others at Texas Genaco’s Limestone Electric Generating Station combusting lignite
coal with injection of calcium bromide into the boiler and an ESP for particulate
reduction and 81% mercury removal. EXI1057, 12. These stations were in
commercial operation supplying electricity to customers during the testing.

XI. INDEPENDENT CLAIMS 1 AND 29-30 ARE UNPATENTABLE AS
ANTICIPATED OR OBVIOUS

This section addresses each limitation of claims 1 and 29-30 together since
the independent claims are nearly the same.

A. Element 1(Preamble), 29(Preamble), 30 (Preamble) — “A method
[for reducing mercury in—cl. 1] [of separating mercury from—cl.
29-30] a mercury-containing gas, the method comprising:”

1. Ground 1 — Downs

Downs discloses processes for removing mercury from flue gas by adsorbing
the mercury with PAC sorbent and separating the sorbent from the flue gas via
particulate collectors. EX1004, [0007], [0018]; EX1005, [0009], [0021]; EX1002,
19 207, 286.

2. Ground 2 — Downs/Altman

See § XI.A.1. Altman discloses processes for removing/separating mercury

from flue gas. EX1007, Abstract; EX1002, 9 349.
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3. Ground 3 — Vosteen/Altman

See § XI.A.2 regarding Altman. Vosteen discloses processes for
removing/separating mercury from flue gas. EX1011, Abstract. EX1002, 99 395,
491, 514.

4. Ground 4 —Blankinship

Blankinship discloses a process for removing 80-90% of mercury from a coal
combustion flue gas. EX1012, 58. EX1002, 99 549, 631.

5. Ground 5 — Blankinship/Vosteen
See §§ XI1.A.3—XI.A.4regarding Blankinship and Vosteen. EX1012, 9 695.

B. Element1(a)—“combusting coalin a combustion chamber, the coal
comprising an additive comprising Br,, HBr, a bromide compound,
or_a combination thereof, to form the mercury-containing gas:
and”

Element 29(a), 30(a) — “combusting coal in a combustion chamber,
[to provide the mercury-containing gas, wherein the mercury-
containing gas comprises a halogen or halide promoter comprising
HBr, Br-, or a combination thereof-cl. 30] wherein

the coal comprises added Br,, HBr, bromide compound, or a
combination thereof, added to the coal before the coal enters the
combustion chamber, or

the combustion chamber comprises added Br,, HBr, bromide
compound, or a combination thereof; [and-cl. 29]”

1. Grounds 1-2 — Downs, Downs/Altman

Downs reports adding alkali metal or alkaline earth metal bromides (i.e.,
bromide compounds), HBr or Br: as the bromine-containing reagent 10 that is

premixed with the incoming coal 16. Downs also discloses calcium bromide
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injected into the combustion chamber through a coal burner. EX1004, [0002],
[0007], [0011], [0021]; EX1005, [0003], [0009], [0018], [0021]; EX1002, 99 214,
291, 357, 362.

Regarding the requirement that the mercury-containing gas comprises HBr,
Br~, or a combination thereof in element 30(a), Julien discloses that when calcium
bromide is added to a coal combustor, “[f]ree energy calculations suggest that
complete decomposition of CaBr> to HBrand CaO in the presence of water vapour
i1s favoured over the full range of temperatures in the [circulating fluidized bed
combustor] CFBC.” EX1014, 1658. Thus, HBris in vapor or gaseous form in the
mercury-containing flue gas after combustion of a bromide compound such as
calcium bromide or sodium bromide. EX1002, 9 356.

2. Ground 3 — Vosteen/Altman

Vosteen discloses a “coal-fired power station, including a “combustion
chamber.” EX1011, [0005]. Vosteen further discloses “addition of bromine or
bromine compounds to the furnace causes. . . a substantial, essentially complete,
oxidation of the mercury and therefore allows substantial removal of the mercury
from flue gases.” EX1011, [0007]. Vosteen adds Brz, HBr, and bromide compounds
(e.g., NaBr) to the combustion chamber and/or to the coal upstream of the
combustion chamber:

The invention relates to a process for removing mercury from flue gases
of ... power stations ..., in which bromine and/or a bromine
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compound and/or a mixture of various bromine compounds is fed
to the appropriate multistage furnace....

[A]n aqueous solution of hydrogen bromide [HBr] or an alkali metal
bromide, in particular sodium bromide [NaBr], or an aqueous solution
of the alkali metal bromide is used....

The bromine compound, ... can be added ... to the ... coal or the like
to be burnt, upstream of the furnace.... The compound can also be
fed during the combustion process ... [or] after the combustion...

EX1011, [0006], [0009], [0013] (emphasis added). EX1002, 99 395, 498, 519.
Vosteen describes “the mass ratio of bromine to mercury in the flue gas.”
EX1011, [0025], [0028], [0031].

See § XI.B.1 regarding Julien for element 30(a).

3. Ground 4 — Blankinship

Blankinship discloses “Alstom is attacking Hg from two different approaches
that, in some cases, might be used simultaneously.” EX1012, 58. Blankinship
explains Alstom’s KNX™ calcium bromide solution “can be added to the boiler or
to the coal to oxidize the mercury and facilitate its capture in wet scrubbers” or in
electrostatic precipitators (ESPs). EX1012, 56, 58; EX1002, 49554, 636. Calcium
bromide is a “bromide compound” because it is “a substance composed of atoms or
ions of two or more elements in chemical combination” in which “constituents are
united by bonds or valence forces.” EX1015, 291; EX1002, 99 550, 632. See §
XI1.B.2 regarding Julien. Thus, HBr is in vapor or gaseous form in the flue gas post-

combustion. EX1002, 99 549, 631.
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4. Ground 5 — Blankinship/Vosteen
See §§ X1.B.2—XI.B.3 regarding Vosteen and Blankinship. EX1002, 9 700-
701. See § XI.B.1 regarding Julien for element 30(a).
C. Element 1(b), 29(b), 30(b) — “collecting mercury in the mercury-

containing gas with a sorbent added to the mercury-containing gas,
the sorbent comprising activated carbon;”

Element 30(c) — “separating the sorbent contacted with the
mercury from the mercury-containing gas;”

1. Ground 1 — Downs

Downs discloses using a PAC sorbent injection system to remove mercury
from coal combustion flue gas downstream from the combustion chamber via
particulate collectors such as ESPs. EX1004, [0004], [0015]; EX1005, [0005],
[0018]. EX1002,94219, 295. Further, the “increased fraction of oxidized mercury”
resulting from bromine addition “enhances the removal of mercury across a PAC
injection process, due to the higher reactivity of oxidized mercury with PAC.”
EX1004, [0015]-[0016], EX1005, [0018]. Downs describes “injection of a
carbonaceous sorbent (e.g., powdered activated carbon, or PAC) into the flue gas ...
to adsorb vapor-phase mercury” and that the “sorbent, and its burden of adsorbed
mercury, are subsequently removed from the flue gases in a downstream particulate

collector.” EX1004, [0004]; EX1005, [0005].
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2. Ground 2 — Downs/Altman

See § XI.C.1 regarding Downs. Altman describes injecting PAC into flue gas
to remove elemental and oxidized mercury using an ESP. EX1007, 1:30-2:46; 4:53—
61, 5:6-12, 50-61. EX1002, q 375.

3. Ground 3 — Vosteen/Altman

See § X1.C.2 regarding Altman. Vosteen discloses “removal of mercury from
the flue gases in a flue gas emission control system downstream of the combustion”
EX1011, [0007]. One sorbent disclosed by Vosteen is “finely pulverulent slaked
lime/activated carbon.” Id., [0019]. The mercury/sorbent composition is separated
from theflue gasinan ESP. Id.,[0019],[0047]-[0049]. EX1002, 99404, 503, 535.

4.  Ground 4 — Blankinship

Blankinship discloses that KNX can be “applied in combination with another
mercury control technology such as our Mer-Cure post-combustion technology or
activated carbon injection.” EX1012, 58. Blankinship reports “[t]here are many
cases where the combination of the two work very effectively together” because the
“KNX applied to the coal provides better oxidation of the mercury at a lower cost
that brominated sorbents, allowing the Mer-Cure system further downstream to
capture the mercury more efficiently.” EX1012, 58. The Mer-Cure system
“inject[s] the activated carbon into the duct work.” Id.

Blankinship further reports mercury removal of 80-90% for the Alstom

process. EX1012, 58. A POSITA would understand that the activated carbon
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sorbent in the Mer-Cure system collected the mercury from the flue gas. EX1002,
99 558, 559, 641.

Blankinship describes using Alstom’s KNX process of calcium bromide
addition “tothe boiler or to the coal” and “injecting activated carbon upstream of the
[flue gas desulfurization] FGD to improve its mercury capture performance even
more. Power plants without an FGD would likely use sorbent injection, mostly an
activated carbon, upstream of a particulate control device.” EX1012, 56. A POSITA
would have known that a particulate control device separates and removes the
sorbent from the flue gas. EX1002, 9 49.

5.  Ground 5 — Blankinship/Vosteen
See §§ XI.C.3—X1.C.4 regarding Vosteen and Blankinship. EX1002, § 719.

D. Element 30(d) — “measuring the mercury content of the mercury-
containing gas; and”

Element 30(e) — “modifying, in response to the measured mercury
content of the mercury-containing gas,

an_injection rate of injecting the sorbent into the mercury-
containing gas,

an amount of the Br,, HBr, bromide compound, or a combination
thereof, added to the coal or the combustion chamber, or

a combination thereof.”

See § VII.C.3 regarding EPA Rules. It thus would have been obvious to a
POSITA that the mercury content of the cleaned gas must be measured and must be

maintained at a desired level—e.g., 70% removal. EX1002, q 328.
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1. Ground 2 — Downs/Altman

Downs describes use of an “on-line mercury analyzer” to detect “vapor-phase
mercury species.” EX1004, [0018]; EX1005, [0021]. Downs measured vapor-phase
mercury in flue gas and applied amounts of calcium bromide to the coal from 750
ppm to 1,000 ppm to 375 ppm in testing. EX1004, Figure 3; EX1005, Figure 3.

Altman describes achieving “optimal mercury sorption” and ensuring there is
“sufficient activated carbon mercury adsorption capacity at reasonable adsorption
injection rates.” EX1007, 4:62-5:5. Adjusting sorbent injection rates based on
measured mercury content of a flue gas was known to a POSITA by at least 1995,
as evidenced by EX1082, Abstract (“By adjusting ... the absorbent a permanent high
Hg removal is achieved.”), 6:42-46 (The amount of ... activated carbon ... may be
adjusted also on basis of the Hg content of the treated gas measured by means of a
device 18 arranged in the duct 9.”)

A POSITA would have known that by 2004 the EPA put the industry on notice
of requiring 70% mercury removal, including EPA’s Clean Air Mercury Rule
(CAMR). EX1045. It would have been obvious to a POSITA that any mercury
control system would have to comply with these laws and regulations.

A POSITA would have considered it obvious to optimize the sorbent injection

rate in Altman and/or the amount of bromine additive in Downs since both variables
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affect mercury removal from a flue gas. EX1004,[0018], Figure 3; EX1005, [0021],
Figure 3; EX1007, 4:62-5:5; EX1002, 99 379-380.

2. Ground 3 — Vosteen/Altman

See § X1.D.1 regarding Altman. Vosteen discloses “mercury content of the
flue gas, in particular the content of metallic mercury, is measured continuously . . .
and on the basis of the measured mercury content the amount of bromine fed and/or
bromine compounds. . . is controlled.” EX1011,[0022], claim 10. If mercury is
removed incompletely, additional bromine compoundis fed. /d. Vosteen adds Br,
HBr, and bromide compounds (e.g., NaBr) to the combustion chamber and/or to the
coal upstream of the combustion chamber as discussed in § XI.B.2.

A POSITA would have considered it obvious to optimize the sorbent injection
rate in Altman and/or the amount of bromine additive in Vosteen since both variables
affect mercuryremoval from a flue gas. EX1011, [0022]; EX1007,17, 20, Table 2,
Figures 5-6. EX1002, 99 540-542.

3. Ground 5 — Blankinship/Vosteen
See § X1.D.2 regarding Vosteen. EX1002, q 725.
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XII. CLAIMS DEPENDING FROM CLAIM 1 ARE UNPATENTABLE

A. Claim 2 — “injecting an alkaline sorbent into the mercury-
containing gas stream.”

Claim 3 — “the alkaline sorbent is selected from the group
consisting of alkali elements, alkaline earth elements, alkali salts,
alkaline earth salts, and combinations thereof.”

1. Ground 2 — Downs/Altman or Downs/Altman/Nelson

Altman discloses that “additional sorbent such as hydrated lime is injected
into the flue gas upstream of chamber 34.” EX1007, 5:50-54. Nelson describes
injecting calcium hydroxide sorbent into flue gas with the PAC sorbent. EX1008,
[0064]; EX1009, 3. EX1002, § 318.

2. Ground 3 — Vosteen/Altman or Vosteen/Altman/Nelson

See § XII.A.1regarding Altman and Nelson. Vosteen discloses using “lime”
and “slaked lime” in its dry emission control system, including by mixing lime with
activated carbon. EX1011, [0019]. Lime contains calcium oxide, CaO, and slaked
lime contains calcium hydroxide, Ca(OH)2, which are alkaline compounds and
alkaline earth salts. EX1016, 33, 196, 671-672. EX1002, § 410.

3. Ground 5 — Blankinship/Vosteen

See § XII.A.2 regarding Vosteen. Blankinship discloses that non-carbon
sorbents “show some promise” and “are designed to be tolerant to higher

temperatures.” EX1012, 58. EX1002, 9 672.
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B. Claim4— “the activated carbon is chosen from powdered activated
carbon, granular activated carbon, carbon black, carbon fiber,
aerogel carbon, pyrolysis char, and combinations thereof.”

1. Ground 1 — Downs

Downs discloses using a PAC sorbent injection system. EX1004, [0004],
[0015]-[0016], claims 15-16; EX1005, [0005], [0018]. EX1002, § 221.

2. Ground 2 — Downs/Altman

See § XII.B.1. Altman discloses that the activated carbon sorbents can be

“particles.” EX1007, 5:59-61. EX1002, q 308.

3. Ground 3 — Vosteen/Altman

See § XII.B.2 regarding Altman. Vosteen describes granulated or pulverant
activated carbon in its flue gas emission control systems. EX1011,[0019]; EX1012,
q413.

4. Ground 4 — Blankinship

Blankinship discloses that the Mer-Cure system differs from other post-
combustion activated carbon sorbent systems because it “has an on line processor
that keeps the resulting material from sticking together and de-agglomerates it to
create smaller particle sizes and greater surface area.” EX1012,58. Thus, small
activated carbon particles are powdered or granular. Blankinship explains that
“[t]here are also variations of sorbent injection that provide ways to introduce

activated carbon into flu[e] gas. ... There are also ways to agglomerate the carbon
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or grind it finer on site to achieve better mass transfer.” EX1012, 56; EX1012, 9
564.

5.  Ground 5 — Blankinship/Vosteen
See §§ X11.B.3—XII.B.4 regarding Vosteen and Blankinship. EX1012, §659.

C. Claim 5 — “the sorbent has a composition comprising from about 1
to_about 30 grams of the element bromine per 100 grams of
activated carbon.”

Claim 5 claims a workable range for a conventional halogen (bromine) used
in a conventional way (to promote activated carbon) with a conventional sorbent
(activated carbon) and i1s obvious. Nothing in the ‘517 Patent specification
attributes any particular significance to the claimed range or establishes any
“unexpected results” in mercury removal. Rather, the range presents nothing more
than optimization of “result-effective” variables that would have been obviousto a
POSITA. See In re Applied Materials, Inc., 692 F.3d 1289, 1297-98 (Fed. Cir.
2012); EX1002 9 319.

A POSITA knewsince the 1970s that the saturation limit of bromine in
activated carbon was around 31-38 grams per 100 grams of activated carbon.
EX1050, 260; EX1002, 9 56.

1. Ground 2 — Downs/Altman or Downs/Altman/Nelson

Given its ordinary meaning, “the sorbent” in claim 5 is a promoted
brominated activated carbon sorbent because it “has a composition comprising”

both bromine and activated carbon. Nelson discloses brominated PAC sorbents
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having 1, 5,9, 15, and over 30 wt.% loading of HBr or Br (i.e., 1, 5,9, 15 or over
30g bromine to 100g PAC). EX1008, [0054], Example 6; EX1009, 5 (15 wt.%
loading for 500-1000% increase in mercury capacity). EX1012, 9§ 321.

If claim 5 is construed as not requiring that “the sorbent” be a promoted
sorbent, then a POSITA would look to the relative amounts of bromine to sorbent
in the flue gas. Given the residence times in flue gas, a POSITA would have
understood that bromine loaded onto activated carbon would be less than the 31-38¢g
per 100g maximum. EX1002 9 322; EX1050, 260. A POSITA would have
recognized there would be sufficient bromine in the flue gas to provide a ratio of
1-30 g of bromine per 100 g of activated carbon. Indeed, PO’s expert in the
Delaware lawsuit stated that “power plants employing bromine additives and
activated carbon would necessarily produce a sorbent that is 1g to 30g bromine per
100g of activated carbon.” EX1083, 153. Claim 5 1s obvious. EX1002, 99 323-
325.

2. Ground 3 — Vosteen/Altman or Vosteen/Altman/Nelson

If claim 5 is construed as requiring “the sorbent” be a promoted sorbent, then
see Nelson discussion in § XII.C.1.

If claim 5 is construed as not requiring that “the sorbent” be a promoted

sorbent, then see the analysis in § XII.C.1. EX1002, 99 417-420.
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3. Ground 5 - Blankinship/Olson-235

If claim 5 is construed as requiring that “the sorbent” be a promoted sorbent,
then Olson-235 discloses that the promoted sorbent “comprises from about 1 to
about 30 grams of promoter per 100 grams of base sorbent.” EX1013, 4:53-60,
Claims 3, 17. Olson-235 also discloses an embodiment wherein “the injected
sorbent is prepared in-flightby reactinga 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.” EX1013,
5:43-48. In that embodiment, “the promoter is added at from about 1 to about 30

grams per 100 grams of the base sorbent.” EX1013, 6:17-31. EX1012, 4 675.
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D. Claims 6-7 — “collecting greater than 70 wt % of the mercury in
the mercury-containing gas [with the sorbent-Cl. 7].”

1. Ground 1 — Downs

Downs’ Figure 3 reports reducing vapor-phase mercury of flue gas by 77%

from 9 pg/dscm mercury (red) at FF-inlet to 2 pg/dscm mercury (blue) at FF-outlet:
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FIG. 3

EX1004, Figure 3, [0018]; EX1005, Figure 3, [0021] (red annotations added).
Downs describes ‘“an increased-fraction of particulate-bound mercury” that

enhances removal across particulate collectors such as ESPs. EX1004, [0015];

EX1005, [0018]. EX1012, 9 226.
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2. Ground 2 — Downs/Altman

See § XII.D.1 regarding Downs. Altman describes 90% mercury removal
using “an appropriate sorbent.” EX1007, 2:14-22. A POSITA would have
reasonably expected that the Downs/Altman combination of bromide and sorbent
treatments would achieve greater than 70% mercury removal by the sorbent due to
bromide’s ability to increase oxidized mercury and “higher reactivity of oxidized
mercury with PAC.” EX1004, [0016]; EX1005, [0019]; EX1002, 4] 309.

3. Ground 3 — Vosteen/Altman

See § XII.D.2 regarding Altman. Vosteen reports mercury removal greater
than 70 wt.% in that flue gas Hgme: content was about 40 wt.% and was reduced to
10 wt.% at time 10:30. EX1011, Figure 8, [0049], Figure 5, [0042], [0015], [0037].
A POSITA would have reasonably expected that the Vosteen/Altman combination
of bromide and sorbent treatments would achieve greater than 70% mercury removal
by the sorbent due to bromide’s ability to increase oxidized mercury and “higher
reactivity of oxidized mercury with PAC.” EX1002, 4 431.

4.  Ground 4 - Blankinship

Blankinship reports mercury removal of 80—-90% for the Alstom process, and
that the sorbent absorbs the mercury. EX1012, 58. A POSITA would have
understood that the activated carbon sorbent of the Mer-Cure system collected the

mercury from the flue gas. EX1002, 99 568, 572.
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5. Ground 5 — Blankinship/Vosteen

See §§ XI1.D.3—XIIL.D.4 regarding Vosteen and Blankinship. EX1002, 9 660.

E.

Claims 8, 10 — “|measuring mercury content of the mercury-
containing gas; and—Cl. 8] modifying, in response to [a—cl. 10] [the—
cl. 8] measured mercury content, an injection rate of injecting the
sorbent comprising activated carbon into the mercury-containing
gas, an_amount of [the additive comprising—cl. 8] the Br,, HBr,
bromide compound, or a combination thereof, added to the coal, or
a_ combination thereof.”

Claim 9 — “the measuring of the mercury content of the mercury-
containing gas is performed substantially continuously.”

Claim 18 — “measuring mercury content of the mercury-containing
gas; and modifying, in response to the measured mercury content,
an_injection rate of injecting the sorbent comprising activated
carbon into the mercury-containing gas”

Claim 20 — “measuring mercury content of the mercury-containing
gas; and modifying, in response to the measured mercury content,
an_amount of the additive comprising the Br,, HBr, bromide
compound, or a combination thereof, added to the coal.”

1. Ground 2 — Downs/Altman

See §§ XI1.D.1-X1.D.2 regarding Downs and Altman. A POSITA would have

€9 330-331.

continuously monitored mercury content and would have considered it obvious to
optimize the sorbent injection rate as shown by Altman and Felsvang and/or the
amount of bromine additive added to the coal as shown by Downs since both
variables affect mercury removal from a flue gas. EX1004, [0018], Figure 3;

EX1005,[0021], Figure 3; EX1007,4:62-5:5; EX1080, Abstract, 6:42-46; EX1002,
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2. Ground 3 — Vosteen/Altman
See § X1.D.3 regarding Vosteen and Altman. EX1012, 9 438-439.

3. Ground 5 - Blankinship/Vosteen or Blankinship/ Olson-235
See § X1.D.4 regarding Vosteen for claims 8-10 and 20. EX1002, q 683.

For claims 8-10, 18 and 20, Olson-235 describes “continuous measurement of
mercury emissions as feedback to assist in control of the sorbent injection rate.
Tighter control on the sorbent ... will ensure mercury removal requirements are met
with minimal material requirements, thus minimizing the associated costs.”
EX1013, 20:1-11, 14:20-29. Olson-235 discloses that “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.” EX1013, 6:15-31. Thus, Olson-235 measures the mercury
content of the mercury-containing clean flue gas and modifies the injection rate of
promoter into the combustion chamber and/or sorbent injection in response to the
measured mercury content.

F. Claims 11-12 — “the coal comprises a [subbituminous—cl. 11;
lignite—cl. 12] coal.

1. Grounds 1-2 — Downs, Downs/Altman

Downs describes that the coal-fired boiler fuel 16 can be subbituminous or

lignite coals. EX1004, [0020]; EX1005, [0023].
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2. Ground 3 — Vosteen/Altman

Vosteen’s process for “removing mercury from flue gases of high-temperature
plants” includes “for example bituminous coal-fired or lignite-fired power stations.”
EX1011, [0008].

A POSITA would have considered the types of coal burned in coal-fired
power plants. It would have been obvious to a POSITA to use a subbituminous coal
because it is a type of coal used in electricity generation and is intermediate to
bituminous and lignite coals in terms of native-halogen content. EX1012, 58;
EX1065, iv—viii; EX1002, 99 440-443.

3. Ground 4 — Blankinship

Blankinship discloses that “Alstom says KNX is most attractive for a client
burning sub-bituminous coal” and that “[1]ignite can be a good candidate for the
process as well.” EX1012, 58.

4. Ground 5 — Blankinship/Vosteen
See §§ XII.F.3—XII.F.4 regarding Vosteen and Blankinship.

G. Claim 13 — “the coal comprises the added Br,, HBr. the bromide
compound. or a combination thereof added to the coal before the
coal enters the combustion chamber.”

Claim 14 — “the combustion chamber comprises the added Br,,
HBr. the bromide compound, or a combination thereof.”

1. Grounds 1-2 — Downs, Downs/Altman

See § XI.B.1. EX1002, 99 241, 244.
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2. Ground 3 — Vosteen/Altman
See § X1.B.2. EX1002, 99 445, 449.

3. Ground 4 — Anticipation — Blankinship
See § XI.B.3. EX1002, 99 582, 586.

4. Ground S — Blankinship/Vosteen
See §§ X1.B.2-X1.B.3. EX1002, § 657.

H. Claim 15 — “the coal is combusted in the combustion chamber at a
coal-combustion facility, wherein the Br,, HBr, bromide
compound, or combination thereof, is added to the coal before the
coal enters the combustion chamber, wherein the addition of the
Br,, HBr, bromide compound, or combination thereof, to the coal
is performed at the coal-combustion facility.”

1. Grounds 1-2 — Downs, Downs/Altman

Downs describes that “coal pulverizers 28 intimately mix the bromide reagent
10 with the coal 16, and the pulverized coal conveying system 30 to the several coal
burners (not shown) ensures an even distribution of the reagent 10 across the boiler
furnace 14.” EX1004, [0019], EX1005, [0022]. EX1002, 9 250.

2. Ground 3 — Vosteen/Altman

Vosteen describes that “bromine compound, for example, sodium bromide,
can be added ... as aqueous solution, to the ... coal or the like to be burnt,

upstream of the furnace.” EX1011, [0013] (emphasis added). EX1002, 9 452.
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3. Ground 4 — Anticipation — Blankinship

Alstom’s KNX pre-combustion offering applies calcium bromide to the coal
prior to combustion to promote mercury oxidation” and that Alstom installs the
“equipment used to inject the [KNX] solution. EX1012, 58. EX1002, q 589.

4. Ground 5 — Blankinship/Vosteen
See §§ XI1.B.2-XI.B.3.

I. Claim 17 — “the combustion chamber is an electric utility coal
combustion chamber.”

1. Ground 1 — Downs

Downs describes and depicts coal-fired electric utility plants having a
combustion furnace. EX1004, [0012]-[0015]; EX1005, [0014]-[0018].

2. Ground 2 — Downs/Altman

See § XII.I.1 regarding Downs. Altman discloses that injection of activated
carbon into flue gas was known in the art for removing mercury in coal-fired boilers
before April 1997. EX1007, 2:24-2:31.

3. Ground 3 — Vosteen/Altman

See § XII.I.2 regarding Altman. Vosteen describes its “process for removing
mercury from flue gases of ... power stations.” EX1011, [0001], [0045].

4.  Ground 4 — Blankinship

Blankinship describes reducing “mercury emissions from power plants and

other industrial facilities.” EX1012, 56.
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5. Ground 5 — Blankinship/Vosteen
See §§ XII.I.3—XII.I.4.

J. Claim 19 — “the mercury-containing gas comprises about 1 g to
about 30 g of the element bromine per 100 g of the sorbent.”

This claim lacks written description support in the ‘091 application for the

‘517 Patent and all earlier priority applications because the promoted sorbent (not

the mercury-containing gas) is described as comprising about 1-30g promoter per

100g base sorbent. EX1001, 3:24-26, 57-59; 4:46-51; 5:13-25; 11:8-10; 20:4346;
24:62-64; 25:52-55; 26:5-7, 15-18, 34-35; 33:67-34:3. See also § XII.C.

Claim 19 claims a workable range for combining a conventional halogen
(bromine) used in a conventional way (to promote a sorbent) with a conventional
sorbent (activated carbon). Nothing in the *517 Patent indicates any criticality to the
claimed range or establishes any “unexpectedresults.” The range presents nothing
more than optimization of “result-effective” variables that would have been obvious
to a POSITA. Applied Materials, 692 F.3d at 1297-98; EX1002 99 332-333;
EX1083, 153 (ratio is “necessarily” present for ’114 claim 4 accordingly to PO’s
expert), 168, (applying same analysis for ’517 claim 5), 170 (applying same analysis
for °517 claims 19 and 21).

K. Claim 21 — “the sorbent in the mercury-containing gas comprises

about 1 g to about 30 g of the added Br,, HBr, the bromide
compound, or a combination thereof, per 100 g of the sorbent.”

See § XII.C.
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L. Claim 22 — “the Br,, HBr, or the bromide compound is contacted
with the sorbent in vapor form, gaseous form, liquid form, or in an
organic solvent.”

1. Grounds 1-2 — Downs, Downs/Altman

Downs describes “gaseous, liquid or solid form™ for the bromine-containing
reagent 10, which can be HBr, Br or a bromide compound such as a metal bromide.
EX1004, [0021]-[0022]; EX1005, [0024]-[0025]. The bromine in the flue gas is
contacted with the activated carbon sorbent when the activated carbon is injected
into the flue gas. EX1004, [0016]; EX1005, [0019]; EX1002, 4 256-257. Thus,
the bromide compound is contacted with the sorbent in gaseous form.

2. Ground 3 — Vosteen/Altman

Vosteen describes that “addition of a bromine compound ... leads to a gas-
phase reaction between mercury and bromine.” EX1011, [0010]. At least a portion
of Vosteen’s NaBradded to the coal would have vaporized during combustion and
reacted to form HBr in the flue gas. EX1014, 1658. Thus, HBr is contacted with
Starns’ sorbent in vapor form. EX1048, 98:23-100:3, 231:3-9; EX1083 154, 170;
EX1007, 6; EX1002, 9 458-459.

3.  Ground 4 — Anticipation — Blankinship

See § X1.B.1regarding Julien. Thus, HBris in vapor or gaseous form in the
flue gas post-combustion. The flue gas containing HBr from KNX decomposition

as in Blankinship is contacted with the activated carbon in the Mer-Cure system
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when the activated carbon is injected into the flue gas. EX1012, 56; EX1002, 9
595-596.
4. Ground 5 — Blankinship/Vosteen
See §§ XII.L.2-XII.L.3. EX1002, 9 664.

M. Claim 23 —“the sorbentinjected into the mercury-containing gas is
a sorbent obtained by contacting a base sorbent with a halogen or
halide promoter prior to injection of the sorbent to the mercury-
containing gas.”

1. Ground 2 — Downs/Altman/Nelson

Nelson describes exposing activated carbon sorbent to a bromine-containing
gas before the sorbent is mixed with mercury-containing flue gas. EX1008, [0040];
EX1009, 4. A POSITA had reason to substitute Nelson’s brominated-activated
carbon sorbent for Altman’s activated carbon sorbent in the Downs/Altman process
because Nelson indicates that exposure of sorbent to Br. or HBr gas “significantly
increases the carbonaceous materials ability to remove mercury species.” EX1008,
[0041], Figures 12 & 14; EX1009, 4. A POSITA would have known that this
approach would have increased overall mercury capture. EX1002, 99335-337. For
example, it was known since the 1930s to remove mercury vapors by injecting
halogen-impregnated activated-carbon sorbents into a mercury-containing flue gas.

EX1049, 1:33-41.
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2. Ground 3 — Vosteen/Altman/Nelson
See § XI1.M.1 regarding Nelson. A POSITA had reason to substitute Nelson’s

brominated-activated carbon sorbent for Altman’s activated carbon sorbent in the
Vosteen/Altman process for the stated reasons. EX1002, 9 461-463.

3. Grounds 4-5 - Blankinship, Blankinship/Vosteen or
Blankinship/Olson-235

Blankinship describesuse of a bromine-treated or untreated activated carbon
sorbent and indicates that both sorbent types are being “deployed at a number of
power plants.” EX1005, 56. A brominated sorbent would have been brominated
prior to injection of the sorbent to the mercury-containing gas. EX1002, 9 598-599.

Olson-235 describes contacting a base sorbent 10 with a halogen or halide
promoter 20 prior to injection of the sorbent into flue gas 50. EX1013, Figure 1,
10:17-37. EX1002, 9 665.

N. Claim 24 —“the sorbentinjected into the mercury-containing gas is

free of contact with a halogen or halide promoter prior to injection
of the sorbent into the mercury-containing gas.”

A POSITA hadreason to select halogen-free activated carbon due to its lower
cost as compared to halogen-activated carbons especially where sufficient mercury

removal can be achieved without resorting to halogen-activated carbons. EX1002,

€ 466.
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1. Ground 1 — Downs

Downs did not characterize the activated carbon sorbent as being pre-
brominated or impregnated with halogens prior to injection. EX1004; EX1005.

2. Ground 2 — Downs/Altman or Downs/Altman/Nelson

See § XIL.N.1 regarding Downs. Altman did not characterize the activated
carbon sorbent as being pre-brominated or impregnated with halogens prior to
injection. EX1007. Nelson tests Norit DARCO FGD, which is not halogen- or
halide-promoted. EX1008, Ex. 1; EX1009, 5.

A POSITA had reason to select halogen-free activated carbon due to its lower
cost. EX1002, 9 466.

3. Ground 3 — Vosteen/Altman or Vosteen/Altman/Nelson

See § XII.N.2 regarding Altman and Nelson. EX1002, 9 467.

4. Grounds 4-5 — Blankinship, Blankinship/Vosteen

Blankinship describes that “activated carbon and brominated activated carbon
injection technology are being deployed at a number of power plants.” EX1012, 56.

EX1002, 99 601-603.
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0. Claim 25 — “the injection of the sorbent into the mercury-
containing gas occurs upstream of a particulate separator or_a
scrubber.”

Claim 26 — “the particulate separator comprises an electrostatic
precipitator, a baghouse, a fabric filter, or a combination thereof.”

1. Ground 1 — Downs

Downs describes “sorbent ... removed from the flue gases in a downstream
particulate collector” 26 such as an ESP or FF, or a wet FGD system 22. EX1004,
[0004], [0015], [0023], Figures 4-6; EX1005, [0005], [0018], [0026], Figures 4-6.
EX1002, 99 265-268.

2. Ground 2 — Downs/Altman or Downs/Altman/Nelson

See § XII.O.1 regarding Downs. Altman’s Figure 2 depicts sorbent injection
upstream of wet electrostatic precipitator (ESP) 51, which is a “particulate control
device” that collects sorbent. EX1007,4:17-21, 58-61;5:27-29; Figure 2; EX1002,

q1312.
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3. Ground 3 — Vosteen/Altman or Vosteen/Altman/Nelson
See § XI1.O.2. EX1002, 9471, 473-474.

4. Grounds 4-5 — Blankinship

Blankinship discloses that “[p]ower plants without an FGD would likely use
sorbent injection, mostly an activated carbon, upstream of a particulate control
device. The particulate control can be either the plant's existing device or a compact
baghouse installed following the primary particulate control, with sorbent injection
between the primary control and the new baghouse.” EX1012, 56.

Blankinship explains that Mer-Cure systems are “targeted primarily to ESP
configurations, [but] Alstom has also installed it on wet scrubber applications where
the combination of Mer-Cure and KNX worked well.” EX1012, 58. EX1002, 9
607, 611.

P. Claim 27 — “the coal comprises added halide sorbent enhancement

additive that comprises the added Br,, HBr., the bromide
compound, or combination thereof.”

Claim 28 — “the sorbent enhancement additive comprises the
bromide compound.”

The ‘517 Patent does not define “sorbent enhancement additive.”
1. Grounds 1-2 — Downs, Downs/Altman

Downs reports adding bromide compounds, HBr or Br; as the bromine-
containing reagent 10 that is premixed with incoming coal 16. EX1004, [0015],

[0021]; EX1005, [0018], [0024]. Downs also discloses calcium bromide injected
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into the combustion chamber through a coal burner. EX1004, [0018]; EX1005,
[0021]. EX1002, 99 273, 278.

2. Ground 3 — Vosteen/Altman

Vosteen discloses that “bromine compound, for example, sodium bromide,
can be added in solid form, for example as salt, or liquid form, for example as
aqueoussolution, to the waste mixture, coal or the like to be burnt, upstream of the
furnace. The addition can also be made to a plant section upstream of the fumace,
for example ... to a coal mill.... The compound can also be fed during the combustion
process.... [or] after the combustion, for example in a downstream waste-heat
boiler.” EX1011, [0013]. EX1002, 9477, 482.

3. Ground 4 — Anticipation — Blankinship

Blankinship explains that Alstom’s KNX™ calcium bromide solution “can be
added to the boiler or to the coal to oxidize the mercury and facilitate its capture in
wet scrubbers” or in electrostatic precipitators (ESPs). EX1012, 56, 58. Calcium
bromide is a “bromide compound” because it is “a substance composed of atoms or
ions of two or more elements in chemical combination” in which “constituents are
united by bonds or valence forces.” EX1015, 291; EX1002, q 622.

4. Ground 5 — Blankinship/Vosteen
See §§ XII.P.2-XII.P.3.
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XIII. CONCLUSION

Petitioner respectfully requests that the Petition be instituted and that the

Challenged Claims be cancelled as unpatentable.

Dated: June 6, 2025 Respectfully submitted,

By: /s/ Robert M. Evans, Jr.

Robert M. Evans, Jr., Reg. No. 36,794

Kathleen Markowski Petrillo, Reg. No. 35,076

Michael J. Hartley, Reg. No. 67,230

LEWIS RICE LLC

600 Washington Avenue, Suite 2500

St. Louis, MO 63101

T: 314-444-7784; F: 314-612-7784

Email: revans@]lewisrice.com
kpetrillo@lewisrice.com
mhartley@lewisrice.com

Counsel for Petitioner
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with the type-volume limitations of 37 C.F.R. § 42.24(a). The word count was
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subtracting the words for the Table of Contents, the Exhibit List, the Mandatory
Notices, the Certificate of Compliance, and the Certificate of Service.

This paper also complies with the typeface requirements of 37 C.F.R.
§ 42.6(a)(2)(11) and the type style requirements of 37 C.F.R. § 42.6(a)(2)(iii) and
(iv).
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	As originally filed, the claims of the ‘091 Application covered a method of reducing mercury in a mercury-containing gas by injecting a sorbent (activated carbon) into the mercury containing coal-combustion gas (i.e. after combustion), wherein the sor...
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	The purported Provisional written description support for adding a promoter to coal, including the Provisional Figure 11 in the ‘517 Patent, was added to the ‘970 Application (and thus appeared in the subsequent ‘343 and ‘091 Applications) in April 2018.
	To incorporate another document, “the host document must identify with detailed particularity what specific material it incorporates and clearly indicate where that material is found in the various documents.”  Callaway Golf Co. v. Acushnet Co., 576 F...
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	Rule 1.57(d) provides that for applications filed on or after 9/21/2004 that “essential material”—which includes material that is “necessary to:  provide a written description of the claimed invention”—“may be incorporated by reference, but only by wa...
	Two patents in the priority chain for the ‘517 Patent have claims for which the purported support derives from the Provisional.
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	C. State of the Art

	The obviousness inquiry “necessarily depends on such artisan’s knowledge,” including an “assessment of the background knowledge possessed” by a POSITA.  Koninklijke Philips N.V. v. Google LLC, 948 F.3d 1330, 1337 (Fed. Cir. 2020).  The subjects below ...
	1. Mercury and Halogens

	Halogens were known as Group VII elements, which include fluorine (F), chlorine (Cl), bromine (Br), and iodine (I), and that are highly reactive oxidizing agents that cause other species to give up electrons (become more positively charged). EX1040, 7...
	2. Coal Combustion
	3. EPA Regulations
	4. Activated Carbon and Halogens for Mercury Removal

	VIII. CLAIM CONSTRUCTION
	Petitioner does not contend that any term requires construction and has given all terms their plain and ordinary meaning consistent with the construction provided by Magistrate Judge Burke in the District of Delaware.  EX1002,  115-121.
	IX. THE CITED REFERENCES QUALIFY AS PRIOR ART
	A. Downs

	Downs was published as US2008/0107579 on 5/8/2008 before the 6/4/2018 effective filing date of the ‘517 Patent, and is a prior art patent publication under 35 U.S.C. § 102(a)(1) (as of its 5/8/2008 publication date) and 102(a)(2) (AIA) (as of its 3/22...
	The disclosure of Downs is supported by Downs-Provisional, as illustrated by a redline comparison (EX1006) and confirmed by Dr. Vidic.  EX1002,  125-149.  At least Downs’ claim 1 has written description support in Downs-Provisional, which describes:...
	Downs explains that “[b]romine-containing compounds, added to the coal, or to the boiler combustion furnace, are used to enhance the oxidation of mercury, thereby enhancing the overall removal of mercury in downstream pollution control devices.”  EX10...
	EX1004, Figure 2 (annotations added in red); EX1005, Figure 2.  Figure 2 shows adding bromine-containing reagent 10 to boiler 12 of combustion furnace 14 “either directly or by premixing with the incoming coal 16.”  EX1004, [0015]; EX1005, [0018].  Do...
	EX1004, Figures 4 & 6; EX1005, Figures 4 & 6.  Downs states that “experimental results indicate that bromine addition also results in an increased fraction of particulate-bound mercury,” enhancing mercury removal from particulate collectors 26 (FF or ...
	B. Altman

	Altman issued as US Patent 5,827,352 on 10/27/1998 and is a prior art patent under 35 U.S.C. §§ 102(a)(1) and 102(a)(2) (AIA) or 35 U.S.C. §§102(a) and 102(b) (pre-AIA) regardless of the effective filing date of the ‘517 patent.
	Altman discloses that injection of activated carbon into flue gas was known to remove mercury in coal-fired boilers before April 1997.  EX1007, 2:23–31, 1:41–2:22, 32–46.
	Altman injects activated carbon sorbent into flue gas to remove mercury from the flue gas of a coal-fired boiler 12.  EX1007, 1:5–9, 3:41–45, 4:57–58.  Flue gas exiting boiler 12 is processed through ESP 19 to remove fly ash 21 and then through tower ...
	EX1007, Figure 1, 3:53–65 (annotations added in red).  Tower 24 includes a particulate control device (wet ESP  51) located above internal chamber 34:
	EX1007, Figure 2, 3:66–4:4, 17–20 (annotations added in red).  The activated carbon sorbent is “injected into the flue gas” – either “injected into chamber 34” or into inlet duct 26 via line 41.  EX1007, 4:53–61.  Water or a water/sorbent mixture is i...
	Instead of using complex packed beds with stationary sorbent,  Altman injects activated carbon and lime sorbent particles into flue gas.  EX1007, 1:30–40, 4:53–61, 5:50–61.  EX1002,  150-158.
	C. Nelson

	Nelson published as US Patent Application Publication US2004/0003716 on 1/8/2004, and is a prior art published patent application under 35 U.S.C. §§ 102(a)(1) (as of its 1/8/2004 publication date) and 102(a)(2) (AIA) (as of its 5/6/2002 provisional fi...
	D. Vosteen

	Vosteen published as US2004/0013589 on 1/22/2004, and is a prior art published patent application under 35 U.S.C. §§ 102(a)(1) (as of its 1/22/2004 publication date) and 102(a)(2) (as of its 7/24/2002 filing date) (AIA).  If the ‘517 Patent’s effectiv...
	Vosteen describes “a process for removing mercury from flue gases of high temperature plants, in particular power stations”  EX1011, [0001].  Vosteen discloses that “addition of bromine or bromine compounds to the furnace causes ... a substantial, ess...
	Vosteen reports adding sodium bromide (NaBr), a bromide compound, into coal-fired boilers 91 of a power plant to “demonstrate the effect of bromine on Hg oxidation.”  EX1011, Example 5, [0047].  Vosteen describes a flue gas emissions control system as...
	EX1011, Figure 9 (annotations added in red), Example 5, [0047].  Vosteen discloses activated carbon and alkaline materials such as lime for use in the flue gas emissions control system.  EX1011, [0019].  EX1002,  181-189.
	E. Blankinship

	Blankinship published on 6/2/2009, before the ‘517 Patent’s 6/4/2018 effective filing date, and is a prior art printed publication as of 6/22/2009 under 35 U.S.C. §§ 102(a)(1) (AIA) or 35 U.S.C. §§ 102(a) and 102(b) (pre-AIA).
	“A reference is considered publicly accessible if it was disseminated or otherwise made available to the extent that persons interested and ordinarily skilled in the subject matter or art, exercising reasonable diligence, can locate it.”  Acceleration...
	Blankinship describes Alstom’s approach to removing 80–90% mercury from flue gases in coal-fired power plants burning subbituminous or lignite coal by using a bromide compound pre-combustion and activated carbon injection post-combustion “upstream of ...
	F. Olson-235

	Olson-235 issued as U.S. Patent 8,652,235 on 2/18/2014 before the ‘517 Patent’s 6/4/2018 effective filing date and is a prior art patent as of 2/18/2014 under 35 U.S.C. §§ 102(a)(1) and as of 4/23/2009 under 102(a)(2) (AIA).
	Olson-235 discloses a method for removing mercury in flue gas by injecting a promoted sorbent into the gas.  EX1013, 5:30–36.  Olson-235 discloses that the promoted sorbent “comprises from about 1 to about 30 grams of promoter per 100 grams of base so...
	X. OBVIOUSNESS CONSIDERATIONS
	A. Reasons to Combine

	A POSITA would have been motivated to combine Downs/Altman or Downs/Altman/Nelson (Ground 2), Vosteen/Altman or Vosteen/Altman/Nelson (Ground 3), or Blankinship/Vosteen or Blankinship/Olson-235 (Ground 5) with reasonable expectation of success, becaus...
	1. Downs/Altman or Vosteen/Altman

	Downs discloses using a PAC “sorbent injection system” and states that many “studies have focused on the injection of a carbonaceous sorbent (e.g., powdered activated carbon, or PAC) into the flue gas ....  The sorbent, and its burden of adsorbed merc...
	Vosteen suggests using wet scrubbers, dry systems or both as known in the art.  EX1011, [0017].  Vosteen describes wet scrubbing “performed, for example, in … a packed-bed scrubber” without indicating what packing was used in the packed-bed.  Id.
	A POSITA had reason to select Altman’s wet flue gas emissions system (including tower 24 having chamber 34 and wet ESP 51) as Downs’ PAC sorbent injection system or to substitute Altman’s emissions system for Vosteen’s packed bed wet scrubber because:...
	A POSITA had reason to combine Downs or Vosteen with Altman with reasonable expectation of success because Altman describes activated carbon injection (ACI) into flue gas from a coal-fired combustion system having an ESP particulate control device as ...
	2. Downs/Altman/Nelson or Vosteen/Altman/Nelson or Blankinship/Olson-235

	Regarding ‘517 Patent claim 23, a POSITA had reason to substitute Nelson’s brominated-activated carbon sorbent for Altman’s activated carbon sorbent in the Vosteen/Altman or Downs/Altman process, or Olson-235’s brominated-activated carbon sorbent for ...
	3. Blankinship/Vosteen

	Vosteen discloses “mercury content of the flue gas … is measured continuously … and on the basis of the measured mercury content the amount of bromine fed and/or bromine compounds . . . is controlled.”  EX1011, [0022], claim 10.  If mercury is removed...
	A POSITA would have considered it obvious to optimize the amount of bromine additive in Blankinship since Vosteen describes this variable as affecting mercury removal from a flue gas.  EX1011, [0022]; EX1007, 17, 20, Table 2, Figures 5-6.  EX1002,  649.
	B. Simultaneous Invention

	XI. INDEPENDENT CLAIMS 1 AND 29–30 ARE UNPATENTABLE AS ANTICIPATED OR OBVIOUS
	A. Element 1(Preamble), 29(Preamble), 30 (Preamble) – “A method [for reducing mercury in–cl. 1] [of separating mercury from–cl. 29–30] a mercury-containing gas, the method comprising:”
	1. Ground 1 – Downs


	Downs discloses processes for removing mercury from flue gas by adsorbing the mercury with PAC sorbent and separating the sorbent from the flue gas via particulate collectors.  EX1004, [0007], [0018]; EX1005, [0009], [0021]; EX1002,  207, 286.
	2. Ground 2 – Downs/Altman
	3. Ground 3 – Vosteen/Altman
	4. Ground 4 –Blankinship

	Blankinship discloses a process for removing 80–90% of mercury from a coal combustion flue gas.  EX1012, 58.  EX1002,  549, 631.
	5. Ground 5 – Blankinship/Vosteen
	B. Element 1(a) – “combusting coal in a combustion chamber, the coal comprising an additive comprising Br2, HBr, a bromide compound, or a combination thereof, to form the mercury-containing gas; and”
	Element 29(a), 30(a) – “combusting coal in a combustion chamber, [to provide the mercury-containing gas, wherein the mercury-containing gas comprises a halogen or halide promoter comprising HBr, Br-, or a combination thereof-cl. 30] wherein
	the coal comprises added Br2, HBr, bromide compound, or a combination thereof, added to the coal before the coal enters the combustion chamber, or
	the combustion chamber comprises added Br2, HBr, bromide compound, or a combination thereof; [and-cl. 29]”
	1. Grounds 1–2 – Downs, Downs/Altman


	Downs reports adding alkali metal or alkaline earth metal bromides (i.e., bromide compounds), HBr or Br2 as the bromine-containing reagent 10 that is premixed with the incoming coal 16.  Downs also discloses calcium bromide injected into the combustio...
	Regarding the requirement that the mercury-containing gas comprises HBr, Br−, or a combination thereof in element 30(a), Julien discloses that when calcium bromide is added to a coal combustor, “[f]ree energy calculations suggest that complete decompo...
	2. Ground 3 – Vosteen/Altman

	Vosteen discloses a “coal-fired power station, including a “combustion chamber.”  EX1011, [0005].  Vosteen further discloses “addition of bromine or bromine compounds to the furnace causes . . . a substantial, essentially complete, oxidation of the me...
	The invention relates to a process for removing mercury from flue gases of … power stations …, in which bromine and/or a bromine compound and/or a mixture of various bromine compounds is fed to the appropriate multistage furnace….
	[A]n aqueous solution of hydrogen bromide [HBr] or an alkali metal bromide, in particular sodium bromide [NaBr], or an aqueous solution of the alkali metal bromide is used.…
	The bromine compound, … can be added … to the … coal or the like to be burnt, upstream of the furnace….  The compound can also be fed during the combustion process … [or] after the combustion…
	EX1011, [0006], [0009], [0013] (emphasis added).  EX1002,  395, 498, 519.
	Vosteen describes “the mass ratio of bromine to mercury in the flue gas.”  EX1011, [0025], [0028], [0031].
	See § XI.B.1 regarding Julien for element 30(a).
	3. Ground 4 – Blankinship
	4. Ground 5 – Blankinship/Vosteen
	C. Element 1(b), 29(b), 30(b) – “collecting mercury in the mercury-containing gas with a sorbent added to the mercury-containing gas, the sorbent comprising activated carbon;”
	Element 30(c) – “separating the sorbent contacted with the mercury from the mercury-containing gas;”
	1. Ground 1 – Downs
	2. Ground 2 – Downs/Altman


	See § XI.C.1 regarding Downs. Altman describes injecting PAC into flue gas to remove elemental and oxidized mercury using an ESP.  EX1007, 1:30–2:46; 4:53–61, 5:6-12, 50–61.  EX1002,  375.
	3. Ground 3 – Vosteen/Altman

	See § XI.C.2 regarding Altman.  Vosteen discloses “removal of mercury from the flue gases in a flue gas emission control system downstream of the combustion” EX1011, [0007].  One sorbent disclosed by Vosteen is “finely pulverulent slaked lime/activate...
	4. Ground 4 – Blankinship

	Blankinship further reports mercury removal of 80–90% for the Alstom process. EX1012, 58.  A POSITA would understand that the activated carbon sorbent in the Mer-Cure system collected the mercury from the flue gas.  EX1002,  558, 559, 641.
	5. Ground 5 – Blankinship/Vosteen
	D. Element 30(d) – “measuring the mercury content of the mercury-containing gas; and”
	Element 30(e) – “modifying, in response to the measured mercury content of the mercury-containing gas,
	an injection rate of injecting the sorbent into the mercury-containing gas,
	an amount of the Br2, HBr, bromide compound, or a combination thereof, added to the coal or the combustion chamber, or
	a combination thereof.”

	See § VII.C.3 regarding EPA Rules.  It thus would have been obvious to a POSITA that the mercury content of the cleaned gas must be measured and must be maintained at a desired level—e.g., 70% removal.  EX1002,  328.
	1. Ground 2 – Downs/Altman

	Downs describes use of an “on-line mercury analyzer” to detect “vapor-phase mercury species.”  EX1004, [0018]; EX1005, [0021].  Downs measured vapor-phase mercury in flue gas and applied amounts of calcium bromide to the coal from 750 ppm to 1,000 ppm...
	Altman describes achieving “optimal mercury sorption” and ensuring there is “sufficient activated carbon mercury adsorption capacity at reasonable adsorption injection rates.”  EX1007, 4:62-5:5. Adjusting sorbent injection rates based on measured merc...
	A POSITA would have known that by 2004 the EPA put the industry on notice of requiring 70% mercury removal, including EPA’s Clean Air Mercury Rule (CAMR).  EX1045.  It would have been obvious to a POSITA that any mercury control system would have to c...
	A POSITA would have considered it obvious to optimize the sorbent injection rate in Altman and/or the amount of bromine additive in Downs since both variables affect mercury removal from a flue gas.  EX1004, [0018], Figure 3; EX1005, [0021], Figure 3;...
	2. Ground 3 – Vosteen/Altman

	See § XI.D.1 regarding Altman.  Vosteen discloses “mercury content of the flue gas, in particular the content of metallic mercury, is measured continuously . . . and on the basis of the measured mercury content the amount of bromine fed and/or bromine...
	3. Ground 5 – Blankinship/Vosteen

	XII. CLAIMS DEPENDING FROM CLAIM 1 ARE UNPATENTABLE
	A. Claim 2 – “injecting an alkaline sorbent into the mercury-containing gas stream.”
	Claim 3 – “the alkaline sorbent is selected from the group consisting of alkali elements, alkaline earth elements, alkali salts, alkaline earth salts, and combinations thereof.”
	1. Ground 2 – Downs/Altman or Downs/Altman/Nelson
	2. Ground 3 – Vosteen/Altman or Vosteen/Altman/Nelson
	3. Ground 5 – Blankinship/Vosteen

	B. Claim 4 – “the activated carbon is chosen from powdered activated carbon, granular activated carbon, carbon black, carbon fiber, aerogel carbon, pyrolysis char, and combinations thereof.”
	1. Ground 1 – Downs


	Downs discloses using a PAC sorbent injection system.  EX1004, [0004], [0015]–[0016], claims 15–16; EX1005, [0005], [0018].  EX1002,  221.
	2. Ground 2 – Downs/Altman
	3. Ground 3 – Vosteen/Altman

	See § XII.B.2 regarding Altman.  Vosteen describes granulated or pulverant activated carbon in its flue gas emission control systems.  EX1011, [0019]; EX1012,  413.
	4. Ground 4 – Blankinship
	5. Ground 5 – Blankinship/Vosteen
	C. Claim 5 – “the sorbent has a composition comprising from about 1 to about 30 grams of the element bromine per 100 grams of activated carbon.”
	1. Ground 2 – Downs/Altman or Downs/Altman/Nelson
	2. Ground 3 – Vosteen/Altman or Vosteen/Altman/Nelson
	3. Ground 5 – Blankinship/Olson-235

	D. Claims 6–7 – “collecting greater than 70 wt % of the mercury in the mercury-containing gas [with the sorbent–Cl. 7].”
	1. Ground 1 – Downs
	2. Ground 2 – Downs/Altman


	See § XII.D.1 regarding Downs.  Altman describes 90% mercury removal using “an appropriate sorbent.”  EX1007, 2:14-22.  A POSITA would have reasonably expected that the Downs/Altman combination of bromide and sorbent treatments would achieve greater t...
	3. Ground 3 – Vosteen/Altman

	See § XII.D.2 regarding Altman. Vosteen reports mercury removal greater than 70 wt.% in that flue gas Hgmet content was about 40 wt.% and was reduced to 10 wt.% at time 10:30. EX1011, Figure 8, [0049], Figure 5, [0042], [0015], [0037].  A POSITA would...
	4. Ground 4 – Blankinship
	5. Ground 5 – Blankinship/Vosteen
	E. Claims 8, 10 – “[measuring mercury content of the mercury-containing gas; and–Cl. 8] modifying, in response to [a–cl. 10] [the–cl. 8] measured mercury content, an injection rate of injecting the sorbent comprising activated carbon into the mercury-...
	Claim 9 – “the measuring of the mercury content of the mercury-containing gas is performed substantially continuously.”
	Claim 18 – “measuring mercury content of the mercury-containing gas; and modifying, in response to the measured mercury content, an injection rate of injecting the sorbent comprising activated carbon into the mercury-containing gas”
	Claim 20 – “measuring mercury content of the mercury-containing gas; and modifying, in response to the measured mercury content, an amount of the additive comprising the Br2, HBr, bromide compound, or a combination thereof, added to the coal.”
	1. Ground 2 – Downs/Altman


	See §§ XI.D.1–XI.D.2 regarding Downs and Altman.  A POSITA would have continuously monitored mercury content and would have considered it obvious to optimize the sorbent injection rate as shown by Altman and Felsvang and/or the amount of bromine addit...
	2. Ground 3 – Vosteen/Altman
	3. Ground 5 – Blankinship/Vosteen or Blankinship/ Olson-235
	F. Claims 11–12 – “the coal comprises a [subbituminous–cl. 11; lignite–cl. 12] coal.
	1. Grounds 1-2 – Downs, Downs/Altman


	Downs describes that the coal-fired boiler fuel 16 can be subbituminous or lignite coals.  EX1004, [0020]; EX1005, [0023].
	2. Ground 3 – Vosteen/Altman

	Vosteen’s process for “removing mercury from flue gases of high-temperature plants” includes “for example bituminous coal-fired or lignite-fired power stations.”  EX1011, [0008].
	A POSITA would have considered the types of coal burned in coal-fired power plants.  It would have been obvious to a POSITA to use a subbituminous coal because it is a type of coal used in electricity generation and is intermediate to bituminous and l...
	3. Ground 4 – Blankinship

	Blankinship discloses that “Alstom says KNX is most attractive for a client burning sub-bituminous coal” and that “[l]ignite can be a good candidate for the process as well.”  EX1012, 58.
	4. Ground 5 – Blankinship/Vosteen
	G. Claim 13 – “the coal comprises the added Br2, HBr, the bromide compound, or a combination thereof added to the coal before the coal enters the combustion chamber.”
	Claim 14 – “the combustion chamber comprises the added Br2, HBr, the bromide compound, or a combination thereof.”
	1. Grounds 1–2 – Downs, Downs/Altman
	2. Ground 3 – Vosteen/Altman
	3. Ground 4 – Anticipation – Blankinship
	4. Ground 5 – Blankinship/Vosteen

	H. Claim 15 – “the coal is combusted in the combustion chamber at a coal-combustion facility, wherein the Br2, HBr, bromide compound, or combination thereof, is added to the coal before the coal enters the combustion chamber, wherein the addition of t...
	1. Grounds 1–2 – Downs, Downs/Altman


	Downs describes that “coal pulverizers 28 intimately mix the bromide reagent 10 with the coal 16, and the pulverized coal conveying system 30 to the several coal burners (not shown) ensures an even distribution of the reagent 10 across the boiler furn...
	2. Ground 3 – Vosteen/Altman

	Vosteen describes that “bromine compound, for example, sodium bromide, can be added … as aqueous solution, to the … coal or the like to be burnt, upstream of the furnace.”  EX1011, [0013] (emphasis added).  EX1002,  452.
	3. Ground 4 – Anticipation – Blankinship

	Alstom’s KNX pre-combustion offering applies calcium bromide to the coal prior to combustion to promote mercury oxidation” and that Alstom installs the “equipment used to inject the [KNX] solution.  EX1012, 58.  EX1002,  589.
	4. Ground 5 – Blankinship/Vosteen

	See §§ XI.B.2-XI.B.3.
	I. Claim 17 – “the combustion chamber is an electric utility coal combustion chamber.”
	1. Ground 1 – Downs
	2. Ground 2 – Downs/Altman
	3. Ground 3 – Vosteen/Altman
	4. Ground 4 – Blankinship


	Blankinship describes reducing “mercury emissions from power plants and other industrial facilities.”  EX1012, 56.
	5. Ground 5 – Blankinship/Vosteen
	J. Claim 19 – “the mercury-containing gas comprises about 1 g to about 30 g of the element bromine per 100 g of the sorbent.”

	This claim lacks written description support in the ‘091 application for the ‘517 Patent and all earlier priority applications because the promoted sorbent (not the mercury-containing gas) is described as comprising about 1-30g promoter per 100g base ...
	K. Claim 21 – “the sorbent in the mercury-containing gas comprises about 1 g to about 30 g of the added Br2, HBr, the bromide compound, or a combination thereof, per 100 g of the sorbent.”

	See § XII.C.
	L. Claim 22 – “the Br2, HBr, or the bromide compound is contacted with the sorbent in vapor form, gaseous form, liquid form, or in an organic solvent.”
	1. Grounds 1–2 – Downs, Downs/Altman
	2. Ground 3 – Vosteen/Altman
	3. Ground 4 – Anticipation – Blankinship
	4. Ground 5 – Blankinship/Vosteen

	M. Claim 23 – “the sorbent injected into the mercury-containing gas is a sorbent obtained by contacting a base sorbent with a halogen or halide promoter prior to injection of the sorbent to the mercury-containing gas.”
	1. Ground 2 – Downs/Altman/Nelson
	2. Ground 3 – Vosteen/Altman/Nelson
	3. Grounds 4–5 – Blankinship, Blankinship/Vosteen or Blankinship/Olson-235


	Blankinship describes use of a bromine-treated or untreated activated carbon sorbent and indicates that both sorbent types are being “deployed at a number of power plants.”  EX1005, 56.  A brominated sorbent would have been brominated prior to injecti...
	Olson-235 describes contacting a base sorbent 10 with a halogen or halide promoter 20 prior to injection of the sorbent into flue gas 50.  EX1013, Figure 1, 10:17-37.  EX1002,  665.
	N. Claim 24 – “the sorbent injected into the mercury-containing gas is free of contact with a halogen or halide promoter prior to injection of the sorbent into the mercury-containing gas.”
	1. Ground 1 – Downs


	Downs did not characterize the activated carbon sorbent as being pre-brominated or impregnated with halogens prior to injection. EX1004; EX1005.
	2. Ground 2 – Downs/Altman or  Downs/Altman/Nelson
	3. Ground 3 – Vosteen/Altman or Vosteen/Altman/Nelson
	4. Grounds 4–5 – Blankinship, Blankinship/Vosteen

	Blankinship describes that “activated carbon and brominated activated carbon injection technology are being deployed at a number of power plants.”  EX1012, 56.  EX1002,  601-603.
	O. Claim 25 – “the injection of the sorbent into the mercury-containing gas occurs upstream of a particulate separator or a scrubber.”
	Claim 26 – “the particulate separator comprises an electrostatic precipitator, a baghouse, a fabric filter, or a combination thereof.”
	1. Ground 1 – Downs
	2. Ground 2 – Downs/Altman or Downs/Altman/Nelson
	3. Ground 3 – Vosteen/Altman or Vosteen/Altman/Nelson


	See § XII.O.2.  EX1002,  471, 473-474.
	4. Grounds 4–5 – Blankinship
	P. Claim 27 – “the coal comprises added halide sorbent enhancement additive that comprises the added Br2, HBr, the bromide compound, or combination thereof.”
	Claim 28 – “the sorbent enhancement additive comprises the bromide compound.”
	1. Grounds 1–2 – Downs, Downs/Altman
	2. Ground 3 – Vosteen/Altman
	3. Ground 4 – Anticipation – Blankinship
	4. Ground 5 – Blankinship/Vosteen


	XIII. CONCLUSION
	Petitioner respectfully requests that the Petition be instituted and that the Challenged Claims be cancelled as unpatentable.

