AMENDMENTAND RESPONSE UNDER 37 C.ER, § 1111 Paged
Serial Number; 15/974 343 DR 4820,001URY
Filing Date: May 8. 2018

Title: SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

24. {Previously Presented) The method of claim 1, wherein the sorbent material has a
composition comprising from about 1 to about 30 grams of additive per 100 grams of activated

carbon.

25. (Previously Presented) The method of claim 1, wherein the method is a method for reducing
mercury in the mercury-containing gas to a desired level, wherein separating the mercury-sorbent
from the mercury-containing gas forms a cleaned gas, the method further comprising:

monitoring the mercury content of the cleaned gas; and

controlling, in response to the monitored mercury content of the cleaned gas, an injection
rate of injecting the sorbent into the mercury-containing gas, the sorbent composition, or a
combination thereof, so that the mercury content of the cleaned gas is maintained at or below the

desired level.
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6) [J Claim(s) _is/are allowed.
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http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
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11)[J The drawing(s) filed on ____ is/are: a)[[] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheetl(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
Priority under 35 U.S.C. § 119

12)(] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
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1. Certified copies of the priority documents have been received.
2. Certified copies of the priority documents have been received in Application No.

3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
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DETAILED ACTION
Notice of Pre-AlA or AIA Status
The present application is being examined under the pre-AlAfirst to invent provisions.
Claim Rejections - 35 USC § 112

The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The s pedfication shallcondude with one or more claims particularly pointing out
and distinctly claiming the subject matter which the inventor or a jointinventor regards as the
invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:

The specification shall conclude with one or more claims particularly pointingout and distinctly
claimingthe subject matter which the applicant regards as hisinvention.

Claims 1, 7 and 23-25 arerejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), second
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject matter
which the inventor or a joint inventor, or for pre-AlA the applicant regards as the invention.

Claim 1 recites the limitation "the sorbent material" in line 3. There is insufficient antecedent

basis for this limitation in the claim.

Claim 7 recites the limitation "the sorbent material" in line 1. There is insufficient antecedent
basis for this limitation in the claim.

Claim 23 recites the limitation "the sorbent" in line 2. There s insufficient antecedent basis for
this limitation in the claim.

Claim 24 recites the limitation "the sorbent material" in line 1. There is insufficient antecedent
basis for this limitation in the claim.

Claim 25 recites the limitation "the sorbent" in line 6. Thereis insufficient antecedent basis for
this limitation in the claim.

Claim 25 recites the limitation "the sorbent composition" in line 6. There is insufficient

antecedent basis for this limitation in the claim.
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Claim Rejections - 35 USC § 103
In the event the determination of the status of the application as subject to AIA35 U.S.C. 102
and 103 (or as subject to pre-AlA 35 U.S.C. 102 and 103) is incorrect, any correction of the statutory
basis for the rejection will not be considered a new ground of rejection if the prior art relied upon, and
the rationale supporting the rejection, would be the same under either status.
The following is a quotation of pre-AlA35 U.S.C. 103(a) which forms the basis for all obviousness
rejections set forth in this Office action:

(a) Apatentmaynotbe obtained though theinventionis not identically disclosed or described as set
forth in section 102, if the differences between the subject matter sought to be patented and the
priorartaresuchthatthe subject matter as a whole would have been obvious at the time the
invention wasmade to a person havingordinary skill inthe art to which said subject matter pertains.
Patentabilityshall not be negatived by the mannerin which the invention was made.

The factual inquiries set forth in Graham v. John Deere Co.,383 U.S. 1, 148 USPQ 459 (1966),
that are applied for establishing a background for determining obviousness under pre-AlA35 U.S.C.
103(a) are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating obviousness or
nonobviousness.

This application currently names joint inventors. In considering patentability of the claims under
pre-AlA 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was
commonly owned at the time any inventions covered therein were made absent any evidence to the
contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor and

invention dates of each claim that was not commonly owned at the time a later invention was made in
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order for the examiner to consider the applicability of pre-AlA 35 U.S.C. 103(c) and potential pre-AlA35
U.S.C. 102(e), (f) or (g) prior artunder pre-AlA 35 U.S.C. 103(a).

Claim 1-3 and 5-8, 14 and 21-25 is/are rejected under pre-AlA 35 U.S.C. 103(a) as being
unpatentable over Felsvang et al. US 5,435,980 in view of Nelson Jr. US 2004/0003716.

For claim 1, the Felsvang et al. reference discloses a method for separating mercury from a
mercury-containing gas, the method comprising: combusting a mixture of coal and an additive that has
been added to the coal to form the mercury-containing gas(column 5, lines 23-25, lines 60-65 and
column 4, lines 42-45), adding a particulate sorbent material comprising activated carbon into the
mercury-containing gas (column 6, lines 11-14 and lines 24-26); chemically reacting mercuryin the
mercury-containing gaswith the sorbent material, to form a mercury-sorbent (column 6, lines 24-28);
and separating the mercury-sorbent from the mercury-containing gas (column 5, lines 57-65). The
reference does not disclose the additive comprising a bromide compound, promoting at least a portion
of the sorbent material by chemically reacting the sorbent material with Br,, HBr, Br-, or a combination
thereof in-flight, to form a promoted sorbent material.

The Nelson reference discloses the additive comprising a bromide compound (Nelson
paragraphs [0017] and [0041]).

It would have been chvious to one having ordinary skill in the art to have modified the Felsvang
et al, reference to either replace the Cl with or include in addition to the Cl, a bromide compound
including Br,, HBr, Br-, ora combination (Nelson paragraphs[0017] and [0041]) so as to provide an
effective carbon sorbent for mercury.

The combination of references above would result in promoting at least a portion of the sorbent
material (activated carbon as shown in Felsvang column 4, lines 5-11) by chemically reacting the sorbent
material with Br,, HBr, Br-(the combination of the halogen/halide of both Nelson and Felsvang et al. i.e.

the Cl or Br compounds as described within Felsvang et al. and Nelson), or a combination thereof in-

Exhibit 2044
Page 274



Application/Control Number: 15/974,343 Page 5
ArtUnit: 1776

flight (Felsvang et al. column 4, lines 39-50 and 5-11), to form a promoted sorbent material. As each of
the components are described in the above references the combination of the components would have
the same effect, i.e. reacting toform the promoted sorbent. The examiner also points to Felsvang et al.
which discloses that the halogen and the activated carbon exhibit a synergistic effect enabling an
extremely efficient Hg removal (column 6, lines 8-11).

For claim 2, the Felsvang reference discloses mixing the additive and the coal before combusting
the coal (column 4, lines 42-45).

For claim 3, the Nelson reference discloses the additive mixed with the coal is in a liquid
(paragraph [0064]).

For claims 5 and 6, and as detailed above, each of the claimed steps is disclosed by the
combination of Felsvang and Nelson reference and therefor the result of performing the steps would
inherently be the same and would result in the promoted sorbent material comprises active sites,
wherein the active sites comprise halide anions bound to the activated carbon and the promoted
sorbent material comprises active sites, wherein the active sites comprise carbocationsbound to halide
anions.

For claims 7 and 8, the promoted sorbent is disclosed by the combination of Felsvang and
Nelson as disclosed above. Each of the steps as claimed are also disclosed by Felsvang and Nelson and
would inherently have the same results when the method is performed i.e. chemically reacting the
sorbent material with the additive in the mercury-containing gas comprises chemically reacting carbene
species edge sites in the activated carbon with the additive and carbocationsin the activated carbon of
the mercury-sorbent accept electrons from mercury atoms of the mercury-sorbent.

For claim 14, the Felsvang et al. reference discloses the activated carbon is chosen from
powdered activated carbon, granular activated carbon, carbon black, carbon fiber, aerogel carbon,

pyrolysis char, and combinations thereof (column 3, lines 5-23).
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For claim 21, the Felsvang et al. reference discloses that the coal and the additive are mixed
prior to the combustion step as well as the combustion furnace where combustion occurs (column 3
lines 43-47 and column 4, lines 23-26). The examiner asserts that this would include coal and the
additive being mixed at a location upstream of a combustion furnace where combustion occurs. Further
while the reference does not explicitly state “at a location upstream of the combustion furnace” it
would be well within the level of ordinary skill in the art to modify the Felsvang et al. referenceto
include the coal and the additive being mixed at a location upstream of the combustion furnace as this
does not fundamentally change the reaction step and is merely a rearrangement of parts/steps.

For claims 22 and 23, the Felsvang et al. reference discloses separating greater than 70 wt% of
the mercury from the mercury-containing gas on the sorbent (examples 1, 3 and 4). Further the
examiner asserts that these limitations are the result of the method. As the method is disclosed by
Felsvang et al. and Nelson as shown above, the result of such a combination would occur i.e. separating
greaterthan 70 wt% of the mercuryfrom the mercury-containing gas on the sorbent.

For claim 24, the Felsvang et al. reference does not explicitly state the sorbent material has
a composition comprising from about 1 to about 30 grams of additive per 100 grams of
activated carbon. The reference does disclose optimizing the amount of Cl and activated carbon
introduced (column 6, lines 42-46).

Further the Nelson reference also discloses optimizing of additive so as to obtain a desired
mercury reactivity (paragraph [0054]).

It would have been obvious to one having ordinary skill in the art before the invention was made
to have modified the Felsvang et al. reference to include state the sorbent material has a composition
comprising from about 1 to about 30 grams of additive per 100 gramsof activated carbon (Felsvang et
al. column 6, lines 42-46 and Nelson paragraph [0054]) so as to adjust the amount of halogen introduced

based on the Hg content and to ensure optimum reaction between the halogen and the activated
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carbon. Further the courts have held that where the general conditions of a claim are disclosed in
the prior art, discovering the optimum or workable ranges involves only routine skill in the art. In
re Aller, 105 USPQ 233.

For claim 25, the Felsvang et al. reference discloses the method is a method for
reducing mercury in the mercury-containing gasto a desired level, wherein separating the mercury-
sorbent from the mercury-containing gas forms a cleaned gas (column 5, lines 45-50), the method
further comprising: monitoring the mercury content of the cleaned gas; and controlling, in response to
the monitored mercury content of the cleaned gas, an introduction rate (amount would include
introduction rate) of the sorbent into the mercury-containing gas, the sorbent composition, or
a combination thereof, so that, the mercury content of the cleaned gas is maintained at or below the
desired level (column 6, lines 42-47).

The Felsvang et al. reference does not disclose injection as a means of introduction.

The Nelson reference discloses injection (abstract).

It would have been ohvious to one having ordinary skill in the art to modified Felsvang et al. to
have the means of introduction be injection (Nelson abstract)so as to allow for the components of the
system tobe enteredinto the system.

Claim 4 is/are rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over Felsvang et
al. US 5,435,980 and Nelson Jr. US 2004/0003716 as applied in claim 3 above and further in view of
Srinivasachar et al. US 6,848,374,

For claim 4, the Felsvang and Nelson combination does not disclose the liquid is a hydrocarbon,
a chlorinated hydrocarbon, supercritical carbon dioxide water, salt solution, or a combination thereof,

The Srinivasachar et al. reference discloses the liquid is a salt solution (column 6, lines 5-10).

It would have been cbvious to one having ordinary skill in the art before the invention was made

to have modified the Felsvang and Nelson combination to include the liquid is a salt solution
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(Srinivasachar et al. column 6, lines 5-10) so as to allow the halogen to be sprayed and therefore
deposited on the sorbent particles.

Claim 9 is/are rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over Felsvang et al.
US 5,435,980 and Nelson Jr. US 2004/0003716 as applied in claim 1 above and further in view of
Srinivasachar etal. US 6,848,374,

For claim 9, the Felsvang and Nelson combination does not disclose wherein the additive is
substantially in vapor form in the mercury-containing gas.

The Srinivasachar et al. reference discloses wherein the additive is substantially in vapor form in
the mercury-containing gas (column 6, lines 13-18).

It would have been obvious to one having ordinary skill in the art before the invention was made
to have modified the Felsvang and Nelson combination to include wherein the additive is substantially in
vapor form in the mercury-containing gas (Srinicasachar et al. column 6, lines 13-18) so as to allow the
halogen to deposited on the sorbent particles via condensing/adsorbing.

Claim 10 is/are rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable over Felsvang et
al. US 5,435,980 and Nelson Jr. US 2004/0003716 as applied in claim 1 above and further in view of
Gadkaree US 6,136,749.

The combination of Felsvang et al. and Nelson do not disclose the additive comprises Ca, Na, or
a combination thereof.

The Gadkaree reference discloses the additive comprises Ca, Na, or a combination thereof
(column 3, lines 58-65 and claim 10).

It would have been obvious to one having ordinary skill in the art to have modified the Felsvang
et al. and Nelson combination to include the additive comprises Ca, Na, or a combination thereof
(Gadkaree column 3, lines 58-65 and claim 10) so as to enhance the activity of the activated carbon

catalyst.
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Double Patenting

The nonstatutory double patenting rejection is based on a judicially created doctrine grounded
in public policy (a policy reflected in the statute)so as to prevent the unjustified or improper timewise
extension of the “right to exclude” granted by a patent and to prevent possible harassment by multiple
assignees. A nonstatutory double patenting rejection is appropriate where the conflicting claims are not
identical, but at least one examined application claim is not patentably distinct from the reference
claim(s) because the examined application claim is either anticipated by, or would have been obvious
over, thereference claim(s). See, e.g., Inre Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); Inre
Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); Inre Longi, 759 F.2d 887, 225 USPQ 645 (Fed.
Cir. 1985); Inre Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164
USPQ 619 (CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may be used to
overcome an actual or provisional rejection based on nonstatutory double patenting provided the
reference application or patent eitheris shown to be commonly owned with the examined application,
or claims an invention made as a result of activities undertaken within the scope of a joint research
agreement. See MPEP § 717.02 for applications subject to examination under the first inventor to file
provisions of the AIA as explained in MPEP § 2159. See MPEP §§ 706.02(l)(1) - 706.02(l)(3) for
applications not subject to examination under the first inventor to file provisions of the AIA, A terminal
disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be used. Please visit
www.uspto.gov/patent/patents-forms. The filing date of the application in which the form is filed

determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or PTO/AIA/26) should be used. A
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web-based eTerminal Disclaimer may be filled out completely online using web-screens. An eTerminal
Disclaimer that meetsall requirements is auto-processed and approved immediately upon submission.
For more information about eTerminal Disclaimers, referto
www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp.

Claims 1-10, 14 and 21-25 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1-30 of U.S. Patent No. US 7,435,286 (‘286) in view of Felsvang etal. US
5,435,980 and Nelson Jr. US 2004/0003716.

The current claim set corresponds to ‘286 except for combusting a mixture of coal and an
additive, the additive comprising a bromide compound that has been added to the coal, to form the
mercury-containing gas.

Felsvang et al, and Nelson references disclose this limitation as shown above.

It would have been obvious to one having ordinary skill in the art to have modified the ‘286
reference to include a mixture of coal and an additive, the additive comprising a bromide compound
that has been added to the coal, to form the mercury-containing gas {Faisvang et al column 5, 60-65
and column 4, lines 42-4%5 and Nelson paragraphs[0017] and [0041]} 5o @5 o suppiemeant the haiogen
content of the system so as to ipcrease the mercury sorption capa iity,

This is a provisional nonstatutory double patenting rejection because the patentably indistinct
claims have not in fact been patented.

Claims 1-10, 14 and 21-25 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1-25 of U.S. Patent No. US 8,168,147 (‘147)in view of Felsvang etal. US
5,435,980 and Nelson Jr. US 2004/0003716.

The current claim set corresponds to ‘147 except a mixture of coal and an additive, the additive
comprising a bromide compound that has been added to the coal, to form the mercury-containing gas.

Felsvang et al. and Nelson references disclose this limitation as shown above.
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It would have been chvious to one having ordinary skill in the art to have maodified the ‘147
reference to include a mixture of coal and an additive, the additive comprising a bromide compound
that has been added to the coal, to form the mercury-containing gas {Felsvang et al. column 5, 60-65
and column 4, lines 42-45 and Nelson paragraphs [0017] and [0041]} s¢ a5 to suppiement the haiogen
content of the system so as to increass the marcury sorption capability.

This is a provisional nonstatutory double patenting rejection because the patentably indistinct
claims have not in fact been patented.

Claims 1-10, 14 and 21-25 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1-60 of U.S. Patent No. US 8,512,655 (‘655) in view of Felsvang et al. US
5,435,980 and Nelson Jr. US 2004/0003716.

The current claim set corresponds to ‘655 except for a mixture of coal and an additive, the
additive comprising a bromide compound that has been added to the coal, to form the mercury-
containing gas.

Felsvang et al. and Nelson references disclose this limitation as shown above.

It would have been ocbvious to one having ordinary skill in the art to have modified the ‘655
reference to include a mixture of coal and an additive, the additive comprising a bromide compound
that has been added to the coal, to form the mercury-containing gas {Felavang et al. column 5, 60-635
and column 4, lines 42-45 and Nelson paragraphs[0017] and [0041]} s¢ a5 to suppiement the haiogen
content of the system so as to increase the marcury serption capability.

This is a provisional nonstatutory double patenting rejection because the patentably indistinct
claims have not in fact been patented.

Claims 1-10, 14 and 21-25 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1-60 of U.S. Patent No. US 8,821,819 (‘819)in view of Felsvang etal. US

5,435,980 and Nelson Jr. US 2004/0003716.
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The current claim set corresponds to ‘819 except for a mixture of coal and an additive, the
additive comprising a bromide compound that has been added to the coal, to form the mercury-
containing gas.

Felsvang et al, and Nelson references disclose this limitation as shown above.

It would have been obvious to one having ordinary skill in the art to have modified the ‘819
reference to include a mixture of coal and an additive, the additive comprising a bromide compound
that has been added to the coal, to form the mercury-containing gas {Faisvang et al column 5, 60-65
and column 4, lines 42-4%5 and Nelson paragraphs[0017] and [0041]} 5o @5 o suppiemant the haiogen
content of the system so as to increase the mercury sorption capa ity

This is a provisional nonstatutory double patenting rejection because the patentably indistinct
claims have not in fact been patented.

Claims 1-10, 14 and 21-25 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1-33 of U.S. Patent No. US 9,757,689 (‘689) in view of Felsvang etal. US
5,435,980 and Nelson Jr. US 2004/0003716.

The current claim set corresponds to ‘689 except combusting a mixture of coal and anadditive,
the additive comprising a bromide compound that has been added to the coal, to form the mercury-
containing gas.

Felsvang et al, and Nelson references disclose this limitation as shown above.

It would have been obvious to one having ordinary skill in the art to have modified the ‘689
reference to include combusting a mixture of coal and an additive, the additive comprising a bromide
compound that has been added to the coal, to form the mercury-containing gas {Felsvang et al. column
5, 60-65 and column 4, lines 42-45 Nelson paragraphs[0017] and [0041]} 50 as to suppigment the

halogen content of the systam so as to increase the mercury sorption fapabiiity,
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This is a provisional nonstatutory double patenting rejection because the patentably indistinct
claims have not in fact been patented.

Claims 1-10, 14 and 21-25 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1-20 of U.S. Patent No. US 9,468,886 (‘886) in view of Felsvang etal. US
5,435,980 and Nelson Jr. US 2004/0003716.

The current claim set corresponds to ‘886 except for a mixture of coal and an additive, the
additive comprising a bromide compound that has been added to the coal, to form the mercury-
containing gas.

Felsvang et al, and Nelson references disclose this limitation as shown above.

It would have been obvious to one having ordinary skill in the art to have modified the ‘886
reference to include a mixture of coal and an additive, the additive comprising a bromide compound
that has been added to the coal, to form the mercury-containing gas {Felsvang et al. column 5, 60-65
and column 4, lines 42-45 and Nelson paragraphs[0017] and [0041]} 5o @5 o suppiement the haiogen
content of the system so as to increass the marcury sorption capability.

This is a provisional nonstatutory double patenting rejection because the patentably indistinct
claims have not in fact been patented.

Claims 1-10, 14 and 21-25 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1-30 of U.S. Patent No. 8,652,235 (‘235) in view of Felsvang et al. US 5,435,980
and Nelson Jr. US 2004/0003716.

The current claim set corresponds to ‘235 except for a mixture of coal and an additive, the
additive comprising a bromide compound that has been added to the coal, to form the mercury-
containing gas.

Felsvang et al, and Nelson references disclose this limitation as shown above.
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It would have been ocbvious to one having ordinary skill in the art to have modified the ‘235
reference to include a mixture of coal and an additive, the additive comprising a bromide compound
that has been added to the coal, to form the mercury-containing gas {Felsvang et al. column 5, 60-65
and column 4, lines 42-45 and Nelson paragraphs[0017] and [0041]} s¢ a5 to suppiement the haiogen
content of the system so as to increass the marcury sorption capability.

This is a provisional nonstatutory double patenting rejection because the patentably indistinct
claims have not in fact been patented.

Claims 1-10, 14 and 21-25 are provisionally rejected on the ground of nonstatutory double
patenting as being unpatentable over claims 1-16 of copending Application No. 15/295594 (‘594) in
view of Felsvang et al. US 5,435,980 and Nelson Jr. US 2004/0003716.

The current claim set corresponds to ‘594 except for a mixture of coal and an additive, the
additive comprising a bromide compound that has been added to the coal.

Felsvang et al. and Nelson references disclose this limitation as shown above.

It would have been cbhvious to one having ordinary skill in the art to have modified the ‘594
reference to include a mixture of coal and an additive, the additive comprising a bromide compound
that has been added to the coal {Feisvang et al, column 5, 63-65 and column 4, lines 42-45 and Nelson
paragraphs[0017] and [0041]} 52 as to supplement the halogan content of the systemt so as to increase
the mercury sorption capabiiity.

This is a provisional nonstatutory double patenting rejection because the patentably indistinct
claims have not in fact been patented.

Claims 1-10, 14 and 21-25 are provisionally rejected on the ground of nonstatutory double
patenting as being unpatentable over claims 8-20 of copending Application No. 15/589359 (‘359).

Although the claims atissue are not identical, they are not patentably distinct from each other

because while the current claim set includes different wording it the limitations correspond to “359.
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This is a provisional nonstatutory double patenting rejection because the patentably indistinct
claims have not in fact been patented.

Claims 1-10, 14 and 21-25 are provisionally rejected on the ground of nonstatutory double
patenting as being unpatentable over claims 1-20 of copending Application No. 15/853029 (‘029) in
view of Felsvang et al. US 5,435,980 and Nelson Jr. US 2004/0003716.

The current claim set corresponds to ‘029 except for a mixture of coal and an additive, the
additive comprising a bromide compound that has been added to the coal.

Felsvang et al. and Nelson references disclose this limitation as shown above.

It would have been obvious to one having ordinary skill in the art to have modified the ‘029
reference to include a mixture of coal and an additive, the additive comprising a bromide compound
that has been added to the coal {Feisvang et al, column 5, 63-65 and column 4, lines 42-45 and Nelson
paragraphs[0017] and [0041]] s¢ as to supplement the halogen content of the system so as to incraase
the mercury sorption capability.

This is a provisional nonstatutory double patenting rejection because the patentably indistinct
claims have not in fact been patented.

Claims 1-10, 14 and 21-25 are provisionally rejected on the ground of nonstatutory double
patenting as being unpatentable over claims 1-20 of copending Application No. 14/712558 (‘558)
Although the claims at issue are not identical, they are not patentably distinct from each other because
while the current claim set includes different wording it the limitations correspond to‘558.

This is a provisional nonstatutory double patenting rejection because the patentably indistinct
claims have not in fact been patented.

Claims 1-10, 14 and 21-25 are provisionally rejected on the ground of nonstatutory double

patenting as being unpatentable over claims 1-20 of copending Application No. 15/951970 (‘970).

Exhibit 2044
Page 285



Application/Control Number: 15/974,343 Page 16
Art Unit: 1776

Although the claims at issue are not identical, they are not patentably distinct from each other because
while the current claim set includes different wording, the limitations correspond to ‘970.

This is a provisional nonstatutory double patenting rejection because the patentably indistinct
claims have not in fact been patented.

Claims 1-10, 14 and 21-25 are provisionally rejected on the ground of nonstatutory double
patenting as being unpatentable over 1-20 of copending Application No. 15/382114 (‘114) in view of
Felsvang et al. US 5,435,980 and Nelson Jr. US 2004/0003716.

The current claim set corresponds to ‘114 except for a mixture of coal and an additive, the
additive comprising a bromide compound that has been added to the coal, to form the mercury-
containing gas.

Felsvang et al, and Nelson references disclose this limitation as shown above.

It would have been obvious to one having ordinary skill in the art to have modified the ‘114
reference to include a mixture of coal and an additive, the additive comprising a bromide compound
that has been added to the coal, to form the mercury-containing gas {Faisvang et al column 5, 60-65
and column 4, lines 42-4%5 and Nelson paragraphs[0017] and [0041]} 5o @5 o suppiemant the haiogen
content of the system so as to increase the mercury sorption capa ity

This is a provisional nonstatutory double patenting rejection because the patentably indistinct
claims have not in fact been patented.

Claims 1-10, 14 and 21-25 are provisionally rejected on the ground of nonstatutory double
patenting as being unpatentable over 1-20 of copending Application No. 15/853029 (‘029) in view of
Felsvang et al, US 5,435,980 and Nelson Jr. US 2004/0003716.

The current claim set corresponds to ‘029 except for a mixture of coal and an additive, the
additive comprising a bromide compound that has been added to the coal, to form the mercury-

containing gas.
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Felsvang et al. and Nelson references disclose this limitation as shown above.

It would have been obvious to one having ordinary skill in the art to have modified the ‘029
reference to include a mixture of coal and an additive, the additive comprising a bromide compound
that has been added to the coal, to form the mercury-containing gas {Feisvang et al. column 5, 60-63
and column 4, lines 42-45 and Nelson paragraphs[0017] and [0041]} 50 as (o suppiement the halogen
content of the system so as to increase the mercury sorption capability.

This is a provisional nonstatutory double patenting rejection because the patentably indistinct
claims have not in fact been patented.

Claims 1-10, 14 and 21-25 are provisionally rejected on the ground of nonstatutory double
patenting as being unpatentable over 1-20 of copending Application No. 15/978,760 (‘760) in view of
Felsvang et al, US 5,435,980 and Nelson Jr. US 2004/0003716.

The current claim set corresponds to ‘760 except for a mixture of coal and an additive, the
additive comprising a bromide compound that has been added to the coal, to form the mercury-
containing gas.

Felsvang et al. and Nelson references disclose this limitation as shown above.

It would have been obvious to one having ordinary skill in the art to have modified the ‘760
reference to include a mixture of coal and an additive, the additive comprising a bromide compound
that has been added to the coal, to form the mercury-containing gas {Feisvang et al. column 5, 60-63
ardd column 4, lines 47-4%5 and Nelson paragraphs[0017] and [0041]; 5o as to suppiement the halogen
content of the system so as to increase the mercury sorption capability,

This is a provisional nonstatutory double patenting rejection because the patentably indistinct

claims have not in fact been patented.
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Response to Arguments

Applicant’s arguments with respect to claims 1-10, 14 and 21-25 have been considered but are

moot because the arguments do not apply toany of the references being used in the current rejection.
Conclusion

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to AMBER ROSE ORLANDO whose telephone number is (571)270-3149. The
examiner can normally be reached on Monday-Thursday 7:00-5:30.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attemptsto reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
Duane Smith can be reachedon (571)272-1166. The fax phone number for the organization where this
application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained
from either Private PAIR or Public PAIR. Status information for unpublished applications is available
through Private PAIR only. For more information about the PAIR system, see http://pair-
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR

CANADA) or 571-272-1000.

AMBER ROSE. ORLANDO
Primary Examiner
ArtUnit 1776
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size) with ("30" or "40" or "50" or "60" or {USPAT; 15:01
"70") with (sorbent or carbon) USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S27 {148 isorbent with mercury and (diameter or US-PGPUB; :{ADJ ON 2016/09/29
size) with ("30" or "40" or "50" or "60" or {USPAT; 15:02
"70") with (sorbent or carbon) and USOCR;
halogen FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S28 {159 iisorbent with mercury and (diameter or US-PGPUB; {ADJ ON 2016/09/29
size) with ("30" or "40" or "50" or "60" or {USPAT; 16:18
"70") with (sorbent or carbon) and USOCR;
halogen$4 FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S29 1206 ii(sorbent or activated carbon) with US-PGPUB; {{ADJ ON 2016/09/29
mercury and (diameter or size) with ("30" {USPAT,; 16:22
or "40" or "50" or "60" or "70") with USOCR;
(sorbent or carbon) and halogen$4 and FPRS;
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activated carbon

EPO; JPO;
DERWENT;
|IBM_TDB

S30

195

(BO1D53/64, B01D2257/602,
B01D2253/104, B0O1D2253/10,
B01D53/10).¢cpc. and (halogen or halide of
HBr) with sorbent

US-PGPUB;
USPAT

ADJ

ON

2016/09/30
13:48

S33

"20040003719"

US-PGPUB;
USPAT;
USOCR;

FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2016/11/16
10:56

S34

49

"2004003716"

US-PGPUB;
USPAT:;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2016/11/16
10:57

535

81

"6848374"

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2016/11/16
10:58

S36

56

"7435286"

US-PGPUB;
USPAT;
USOCR;

FPRS:;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2016/11/16
11:02

S37

olson.in. and ("40" microns).clm.

US-PGPUB;
USPAT;
USOCR;

FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

ADJ

ON

2016/11/16
11:04

S38

("40" microns and halocarbon
sorbent).clm.

US-PGPUB;
USPAT:;
USQOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

ADJ

ON

2016/11/16
11:05

S39

(halocarbon sorbent).clm. and "40"
microns and olson.in.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

ADJ

ON

2016/11/16
11:05

$40

file:///C/Users/amillerharris/Documents/e-Red % 20Folder/15974343/EASTSearchHistory. 15974343_Accessible Version.htm[ 10/24/2018 2:38:5?1%9

65

"40" microns and olson.in.

US-PGPUB;
USPAT;
USOCR;

FPRS;

EPQO; JPO;

ADJ

ON

2016/11/16
11:06
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DERWENT;
IBM_TDB

3907

("40" microns).clm.

US-PGPUB;
USPAT:;
USOCR;
FPRS;

EPO; JPO;
DERWENT:
IBM_TDB

ADJ

ON

2016/11/16
11:06

S42

29

("40" microns and sorbent).clm.

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2016/11/16
11:06

$43

(halocarbon sorbent).clm. and olson.in.

US-PGPUB;
USPAT;
USOCR;

FPRS;

EPO; JPO;
DERWENT;
|IBM_TDB

ADJ

ON

2016/11/16
11:08

S44

36

(sorbent).cim. and olson.in.

US-PGPUB;
USPAT;
USOCR;

FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2016/11/16
11:08

S45

(sorbent).clm. and olson.in. and "40"
micron

US-PGPUB;
USPAT:
USOCR;
FPRS;

EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2016/11/16
11:08

S46

17

"11209163"

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

ADJ

ON

2016/11/16
11:09

"20110233133"

US-PGPUB;
USPAT;
USOCR;

FPRS;
EPO; JPO;
DERWENT;
IBM_TDB

ADJ

ON

2016/11/16
11:27

548

"20110023427"

US-PGPUB;
USPAT;
USOCR;
FPRS;

EPO; JPO;
DERWENT;
|BM_TDB

ADJ

ON

2016/11/16
11:28

$49
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15

"2004025274"

US-PGPUB;
USPAT;
USOCR;

ADJ

ON

2016/11/16
11:32
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FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S50 11 "20040025274" US-PGPUB; {ADJ ON 2016/11/16
USPAT; 11:32
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S51 {15 "2004025274" US-PGPUB; :{ADJ ON 2016/11/16
USPAT; 14533
USOCR;
FPRS;
EPQO; JPO;
DERWENT;
|BM_TDB
S52 140 "6312489" US-PGPUB; {{ADJ ON 2016/11/16
USPAT; 11:33
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S53 30 ("20030024872" | "20050045553" | US-PGPUB; {ADJ ON 2016/11/16
"20050144916" | "4008060" | "4640779" | {USPAT; 11:36
"4655921" | "4673503" | "4738778" | USOCR
"4746432" | "4799944" | "5043000" |
"5051118" | "5120296" | "5174896" |
"5320657" | "5512075" | "5674302" |
"6152979" | "6312489" | "6315130" |
"6336946" | "6398836" | "6585793" |
"6598749" | "7648546").PN. OR
("7931723").URPN.
S54 133 ("4200444" | "4640779" | "5968215" | US-PGPUB; {{ADJ ON 2016/11/16
"6059851").PN. OR ("6312489").URPN. USPAT; 11:40
USOCR
855 5 "8518142" US-PGPUB; {{ADJ ON 2016/11/16
USPAT; 11:54
USOCR
S56 {4 "8747505" US-PGPUB; {{ADJ ON 2016/11/16
USPAT; 11:57
USOCR
S57 2 "14318270" US-PGPUB; {{ADJ ON 2016/11/16
USPAT; 12:06
USOCR
S58 {13 pac with size with sorbent US-PGPUB; ADJ ON 2016/11/16
USPAT; 12:13
USOCR;
FPRS;
EPO; JPO;
DERWENT;
|BM_TDB
S59 {197 {(B01D53/64, B01D2257/602, US-PGPUB; {ADJ ON 2016/11/16
B01D2253/104, B01D2253/10, USPAT 15:23
B01D53/10).cpc. and (halogen or halide of
HBr) with sorbent
S60 {0 (B01D53/64, B01D2257/602, US-PGPUB; {{ADJ ON 2016/11/17
B01D2253/104, B01D2253/10, USPAT 12:39
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B01D53/10).cpc. and (halogen or halide of
HBr) with sorbent "4198388"
S61 §10 "4198388" US-PGPUB; {{ADJ ON 2016/11/17
USPAT 12:39
S62 {0 "2010083696" US-PGPUB; {{ADJ ON 2016/11/17
USPAT 13:32
S63 2 "20100083696" US-PGPUB; {{ADJ ON 2016/11/17
- USPAT I 13:32
S64 {2 absorp$5 with mea with methanol with US-PGPUB; {{ADJ ON 2016/11/17
acid USPAT 13:36
S65 2 "20070283813" US-PGPUB; :{ADJ ON 2016/11/17
USPAT 13:39
S66 {21 "4469596" US-PGPUB; {ADJ ON 2016/11/21
USPAT 08:29
S67 4 "2003229245" US-PGPUB; {ADJ ON 2017/05/10
USPAT; 10:36
USOCR;
FPRS;
EPO; JPO;
DERWENT;
|BM_TDB
S68 42 "20030229245" US-PGPUB; {ADJ ON 2017/05/10
USPAT; 10:36
USOCR;
FPRS;
EPO; JPO;
DERWENT;
|IBM_TDB
S69 45 "5.338.458" US-PGPUB; {{ADJ ON 2017/05/10
USPAT; 10:38
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S70 {45 "5338458" US-PGPUB; {ADJ ON 2017/05/10
USPAT; 10:38
USOCR;
FPRS;
EPO; JPO;
DERWENT;
IBM_TDB
S71 #2183 {(B01D53/64, B01D2257/602, US-PGPUB; {{ADJ ON 2017/05/10
B01D2253/104, B01D2253/10, USPAT 11:02
B01D53/10).cpc. and (halogen or halide of
HBr) with sorbent
S72 64 ("1786483" | "1984164" | "2317857" | US-PGPUB; {{ADJ ON 2017/05/10
"20010002387" | "20010003116" | USPAT 11:20
"20020134242" | "20020150516" |
"20030136509" | "20040003716" |
"20040013589" | "20050019240" |
"20060048646" | "20060191835" |
"20090062119" | "20100047146" |
"20120183458" | "20140056787" |
"3194629" | "3662523" | "3786619" |
"3826618" | "3849267" | "4196173" |
"4500327" | "4814152" | "4820318" |
"4889698" | "4959162" | "5300137" |
"5408522" | "5462908" | "5505766" |
"5575982" | "5607496" | "5672323" |
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"5695726" | "5827352" | "5891324" |
"6027551" | "6080281" | "6136072" |
"6136749" | "6214304" | "6258334" |
"6372187" | "6375909" | "6383981" |
"6471936" | "6528030" | "6818043" |
"6848374" | "6878358" | "6942840" |
"69534894" | "7101631" | "7435286" |
"7479263" | "7514052" | "7563311" |
"7611564" | "8007749" | "8168147" |
"8168149" | "8512655").PN.
S73 {3 ("20090235848" | "20110076210" | US-PGPUB; {{ADJ ON 2017/05/10
"20150246315").PN. USPAT 11:31
S79 i3 ("20090235848" | "20110076210" | US-PGPUB; {ADJ ON 2017/06/27
"20140224121").PN. USPAT 09:36
S80 |96 ("1984164" | "2317857" | "20010002387" {{US-PGPUB;{ADJ ON 2017/06/27
| "20010003116" | "20020043496" | USPAT 09:41
"20020134242" | "20020150516" |
"20030104937" | "20030136509" |
"20040003716" | "20040013589" |
"20040076570" | "20050019240" |
"20060048646" | "20060191835" |
"20080182747" | "20080292512" |
"20080062119" | "20090136401" |
"20090320678" | "20100047146" |
"20110168018" | "20120183458" |
"20130280156" | "20140056787" |
"20140255279" | "20140308188" |
"20150098878" | "3194623" | "3662523" |
"3786619" | "3826618" | "3849267" |
"3876393" | "4094777" | "4101631" |
"4196173" | "4338896" | "4500327" |
"4708853" | "4786483" | "4814152" |
"4820318" | "4889698" | "4956162" |
"5300137" | "5336835" | "5409522" |
"5462908" | "5505766" | "55753982" |
"5607496" | "5672323" | "5695726" |
"5827352" | "5891324" | "6027551" |
"6080281" | "6136072" | "6136749" |
"6214304" | "6258334" | "6372187" |
"6375909" | "6383981" | "6471936" |
"6528030" | "6638485" | "6808692" |
"6818043" | "6848374" | "6878358" |
"6942840" | "6953494" | "6960329" |
"7081434" | "7211707" | "7435286" |
"7479263" | "7514052" | "7521032" |
"7544338" | "7563311" | "7611564" |
"7622082" | "7722843" | "7767174" |
"7780765" | "8007749" | "8168147" |
"8168149" | "8216535" | "8512655" |
"8652235" | "8821819" | "9011805").PN.
S81 593 iihoneycomb with plug$4 and plug$4 with $US-PGPUB;|ADJ ON 2017/06/27
length USPAT 14:45
S82 {0 honeycomb with plug$4 and plug$4 with {US-PGPUB;{ADJ ON 2017/06/27
length with less than with "5" USPAT 14:45
S83 {0 honeycomb with plug$4 and plug$4 with {US-PGPUB;{ADJ ON 2017/06/27
length with less than USPAT 14:45
S84 {127 ihoneycomb with plug$4 and plug$4 with {US-PGPUB;{{ADJ ON 2017/06/27
length with "5" USPAT 14:46
S85 #241 ihoneycomb with plug$4 and plug$4 with {US-PGPUB;ADJ ON 2017/06/27
length with mm USPAT 14:47
S86 {41  jhoneycomb with plug$4 and plug$4 with EEUS-PGPUB; ADJ ON j2017/06/27
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P Jlength with "3 mm JjusPAT Y14:49
S87 28 honeycomb with plug$4 and plug$4 with #US-PGPUB;{ADJ ON 2017/06/27
length with "3 mm " and plug$4 with USPAT 14:52
porosity
S88 28 honeycomb and plug$4 with length with  {{US-PGPUB; {ADJ ON 2017/06/27
"3 mm " and plug$4 with porosity USPAT 14:53
S89 43 honeycomb and plug$4 with porosity with {{US-PGPUB; {ADJ ON 2017/06/27
] "100" USPAT T 15:06
S90 {20  ihoneycomb and plug$4 with pore (size or §US-PGPUB;{{ADJ ON 2017/06/27
diameter) with "100" USPAT 15:07
S91 48 saw with honeycomb with filter US-PGPUB; {ADJ ON 2017/06/29
USPAT 13:31
S92 {230 i(BO1D53/64, B0O1D2257/602, US-PGPUB; {ADJ ON 2017/12/01
B01D2253/104, B01D2253/10, USPAT 14:36
B01D53/10).cpc. and (halogen or halide of
HBr) with sorbent
S93 2 "20060260468" US-PGPUB; {ADJ ON 2018/07/03
USPAT 10:34
S94 {19 engine with air with inlet with filter$4 with {{lUS-PGPUB; jADJ ON 2018/07/03
cone USPAT 15:26
S95 {36 engine with air with inlet with filter$4 with {{US-PGPUB; {ADJ ON 2018/07/03
(cone or conical or (diameter with USPAT 15:27
(increas$4 or decreas$4)))
S96 24 ("3771638" | "3870495" | "3872012" | US-PGPUB; {{ADJ ON 2018/07/03
"4157902" | "4702754" | "5125940" | USPAT; 156:31
"5522909" | "5549724" | "5632793").PN. {USOCR
OR ("5888260").URPN.
S97 {41 ("0153535" | "04390891" | "1398685" | US-PGPUB; {{ADJ ON 2018/07/03
"1530163" | "1887052" | "2087688" | USPAT; 156:31
"4003836" | "4018580" | "4032455" | USOCR
"4039308" | "4065276" | "4261710" |
"4410341" | "4414110" | "4699715" |
"51063397" | "5178656" | "5522908" |
"5549722" | "5549724" | "5888260" |
"6397842" | "6508052" | "D401597" |
"D401942" | "D403414" | "D403416").PN.
OR ("6808552").URPN.
S98 15 ("D403416").URPN. USPAT ADJ ON 2018/07/03
15:33
S99 40 "20030089233" USPAT ADJ ON 2018/07/04
12:29
S100 43 "20030089233" US-PGPUB; jjADJ ON 2018/07/04
USPAT; 12:29
USOCR;
FPRS;
EPO; JPO
S101 {26 "6833023" US-PGPUB; {|ADJ ON 2018/07/04
USPAT; 12:29
USOCR;
FPRS;
EPO; JPO
S102 {2 "20070168213" US-PGPUB; {{ADJ ON 2018/07/09
USPAT; 13:08
USOCR;
FPRS;
EPO; JPO
S103 j|14 carbocations with sorbent with bromine US-PGPUB; {{ADJ ON 2018/07/09
USPAT; 13:14
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USOCR;
FPRS;
EPO; JPO
S104 0 a side forming a cross sectional shape of {US-PGPUB;{ADJ ON 2018/07/09
each of the first USPAT; 13:47
USOCR,;
FPRS;
EPO; JPO
S105 0 non of side forming US-PGPUB; jjADJ ON 2018/07/09
USPAT; 13:56
USOCR;
FPRS;
EPO; JPO
S106 0 none of side forming US-PGPUB; {{ADJ ON 2018/07/09
USPAT; 13:56
USOCR;
FPRS;
EPO; JPO
S107 0 none of sides forming US-PGPUB; ADJ ON 2018/07/09
USPAT; 13:56
USQOCR;
FPRS;
EPO; JPO
S109 {13 olson.in. and (alkali and promoter and US-PGPUB; {ADJ ON 2018/07/17
earth).clm. USPAT 16:22
S110 0 olson.in. and (alkali and promoter and US-PGPUB; {ADJ ON 2018/07/17
earth with vapor).clm. USPAT 16:22
Si111 {10 olson.in. and (alkali and promoter with US-PGPUB; {ADJ ON 2018/07/17
vapor).clm. USPAT 16:22
S112 §0 "2015008283" US-PGPUB; {{ADJ ON 2018/07/23
USPAT 06:26
S113 §2 "20150082833" US-PGPUB; {{ADJ ON 2018/07/23
USPAT 06:26
S114 {24 olson.in. and liquid.clm. and promoted US-PGPUB; {ADJ ON 2018/07/23
USPAT; 07:50
USOCR;
FPRS;
EPO; JPO
S115 {75 remov$4 with mercury and (br or US-PGPUB; j{ADJ ON 2018/07/23
bromine) with liquid with carbon USPAT; 07:54
USOCR;
FPRS;
EPO; JPO
S116 40 separating greater than "70" wt% of the {US-PGPUB;{ADJ ON 2018/07/23
mercury USPAT; 09:17
USOCR;
FPRS;
EPO; JPO
S117 {0 ((separating greater) with (of the US-PGPUB; {{ADJ ON 2018/07/23
mercury)).clm. USPAT; 09:17
USOCR;
FPRS;
EPO; JPO
S118 320 "11209163" cUS—P(';‘-PUB; ADJ ON 2018/07/23
USPAT; 09:43
USOCR;
FPRS;
EPO; JPO
Pl i ‘
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S119 40 (during with after with mercury with US-PGPUB; HADJ ON 2018/10/01
sorbent) USPAT; 17:38
USOCR;
FPRS;
EPO; JPO
S$120 304 {isorbent with mercury and sorbent with US-PGPUB; {{ADJ ON 2018/10/01
boiler USPAT; 17:39
USOCR;
FPRS;
EPO; JPO
Si21 2 "20070168213" US-PGPUB; {{ADJ ON 2018/10/01
USPAT; 17:41
USOCR;
FPRS;
EPO; JPO
Si122 {18 before with burn$4 with coal with sorbent {US-PGPUB;:|ADJ ON 2018/10/01
USPAT:; 17:42
USOCR;
FPRS;
EPO; JPO
S123 {204 {{("0174348" | "0202092" | "0208011" | US-PGPUB:; {{ADJ ON 2018/10/01
"0224649" | "0229159" | "0298727" | USPAT; 17:42
"0346765" | "0347078" | "0367014" | USOCR
"0537926" | "0537998" | "0541025" |
"0625754" | "0647622" | "0685719" |
"0688782" | "0700888" | "0744908" |
"0846338" | "0894110" | "0896876" |
"0911960" | "0945331" | "0945846" |
"1112547" | "1167471" | "1167472" |
"1183445" | "1788466" | "1984164" |
"20020065581" | "20020114749" |
"20020184817" | "20030088370" |
"20030103882" | "20040003716" |
"20040013589" | "20040086439" |
"20040219083" | "20050039598" |
"20060047526" | "20060210463" |
"2016821" | "2059388" | "2089599" |
"2511288" | "3194629" | "3288576" |
"3437476" | "3599610" | "3662523" |
"3725530" | "3764496" | "3823676" |
"3838190" | "3849267" | "3849537" |
"3956458" | "3961020" | "3974254" |
"4040802" | "4075282" | "4094777" |
"4101631" | "4115518" | "4148613" |
"4174373" | "4196173" | "4226601" |
"4233274" | "4272250" | "4280817" |
"4305726" | "4322218" | "4377599" |
"4387653" | "4394354" | "4440100" |
"4472278" | "4474896" | "4519807" |
"4519995" | "4555392" | "4582936" |
"4602918" | "4629721" | "4693731" |
"4716137" | "4741278" | "4758418" |
"4764219" | "4786483" | "4804521" |
"4807542" | "4824441" | "4830829" |
"4873930" | "4886519" | "4892567" |
"4915818" | "4933158" | "4936047" |
"4964889" | "5013358" | "5024171" |
"5049163" | "5116793" | "5126300" |
"5137854" | "5162598" | "5190566" |
"5238488" | "5350728" | "5368617" |
"5409522" | "5435980" | "5447703" |
"5460643" | "5505746" | "5505766" |
"5571490").PN. OR ("5587003" |
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"5618508" | "5635150" | "5659100" |
"6670122" | "5733516" | "5738834" |
"5787823" | "5810910" | "5897688" |
"5910292" | "5989506" | "6024931" |
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AMENDMENT AND RESPONSE UNDBER 37 CER. § 1111 Page 2
Application Number: 15/974,343 Dki: 4820, 001USS
Filing Date: May 8, 2018

Titie; SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

INTHE CLAIMS

Please amend the claims as follows:
i {Currently Amended) A method for separating mercury from a mercurv-containing gas, the
method comprising:

combusting a mixture of coal and an additive that has been added to the coal, the additive

comprising a bromide compound, to form the mercury-containing gas, wherein the combusting of

the mixture is performed at a coal combustion facility site;

adding a particulate sorbent material comprising activated carbon into the mercury-
containing gas,;
promoting at least a portion of the particulate sorbent material by chemiealy-reacting the

sorbent material with a_promoter that comprises [[Brs, 1]HBr, Bi”, or a combination thereof, in-flight.

in a eas stream at the coal combustion facility site comprising contactine the particulate sorbent

material dispersed in the gas stream with the promoter, to form a promoted sorbent material,

chemically-reacting-capturing mercury in the mercury-containing gas with the promoted
sorbent material, to form a mercury-sorbent; and

separating the mercury-sorbent from the mercury-containing gas.

2 (Original) The method of claim 1, further comprising mixing the additive and the coal

before combusting the coal.

3. {Original} The method of claim 2, wherein the additive mixed with the coal is in a liquid.

4. (Original) The method of claim 3, wherein the liquid is a hydrocarbon, a chlorinated

hydrocarbon, supercritical carbon dioxide, water, sait solution, or a combination thereof.

5. (Original) The method of claim 1, wherein the promoted sorbent material comprises active

sites, wherein the active sites comprise halide anions bound to the activated carbon.

6. {Original) The method of claim 1, wherein the promoted sorbent material comprises active

sites, wherein the active sites comprise carbocations bound to halide anions.
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AMENDMENT AND RESPONSE UNDBER 37 CER. § 1111 Pape 3
Application Number: 15/974,343 Dki: 4820, 001USS
Filing Date: May 8, 2018

Titie; SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

7. (Currently Amended) The method of claim 1, wherein ehemieally-reacting the particulate
sorbent material with the additivepromoter in the mereury-contatmng-gasgas stream comprises

8. (Original) The method of claim 1, wherein carbocations in the activated carbon of the

mercury-sorbent accept electrons from mercury atoms of the mercury-sorbent.

9. (Original) The method of claim 1, wherein the additive is substantially in vapor form in the

mercury-containing gas.

10.  (Previously Presented) The method of claim 1, wherein the additive comprises Ca, Na, or a

combination thereof.

11.-13. {Canceled)

14.  (Original) 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,

15.-20. (Canceled)

21, (Previously Presented) The method of claim 1, wherein the coal and the additive are mixed

at a location upstream of a combustion furnace where combustion occurs,

22. {(Previously Presented) The method of claim 1, comprising separating greater than 70 wt®e

of the mercury from the mercury-containing gas.

23. {Currently Amended) The method of claim 1, comprising separating greater than 70 wit% of

the mercury from the mercury-containing gas on the promoted sorbent material.
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AMENDMENT AND RESPONSE UNDBER 37 CER. § 1111 Pape 4
Application Number: 15/974,343 Dki: 4820, 001USS
Filing Date: May 8, 2018

Titie; SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

~

24. (Currently Amended) The method of claim 1, wherein the promoted sorbent material has a
composition comprising from about 1 to about 30 grams of additive per 100 grams of activated

carbon,

25, (Currently Amended) The method of claim 1, wherein the method is a method for reducing
mercury in the mercury-containing gas to a desired level, wherein separating the mercury-sorbent
from the mercury-containing gas forms a cleaned gas, the method further comprising:

monitoring the mercury content of the cleaned gas; and

controlling, in response to the monitored mercury content of the cleaned gas, an injection
rate of sjectne-the particulate sorbent materialinto-the-mercur—contatninggas, a rate at which the

promoter is added to the particulate sorbent eempesitionmaterial, or a combination thereof, so that

the mercury content of the cleaned gas is maintained at or below the desired level

26. (New) The method of claim 1, wherein the additive comprises Br;, HBr, Br', or a

combination thereof,
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AMENDMENT AND RESPONSE UNDBER 37 CER. § 1111 Pape 3
Application Number: 15/974,343 Dki: 4820, 001USS
Filing Date: May 8, 2018

Titie; SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

REMARKS
This responds to the Non-Final Office Action dated October 29, 2018,
Claims 1, 7, and 23-25 are presently amended. No claims are presently canceled, and claims
11-13 and 15-20 were canceled previously. New claim 26 is are presently added. As a result,
claims 1-10, 14, and 21-26 are now pending in this application.

Independent claim 1 is presently amended to recite “...a promoter that comprises {{Bra,

1JHBr, Br, or a combination thereof....”

Independent claim 1 is presently amended to recite ... promoting ... in-flight in a gas stream

at the coal combustion facility site comprising contacting the particulate sorbent material dispersed

in the gas stream with the promoter....” Support can be found in the present published application

at paragraphs [0076]-[0086]

Claim 25 is presently amended to recite “...controlling, in response to the monitored
mercury content of the cleaned gas, an injection rate of isjeeting-the particulate sorbent materialinte-
the-raereury-contatinggas, a rate at which the promoter is added to the particulate sorbent

composittenmaterial, or a combination thereof, so that the mercury content of the cleaned gas is

maintained at or below the desired level.” Support can be found in the present published application
at paragraph [0025].

No new matter is added via the amendments herein.

New claim 26 is added, reciting ... wherein the additive comprises Bry, HBr, Br', or a
combination thereof.” Support can be found in the present published application at paragraphs
[0042] (promoter can be bromide, Bi7), [0054] and [0072] (bromine, bromide, or HBr can be
promoter), paragraphs [0077]-[0086] (“additive” can mean promoter), and FIG. 11 (the additive can
be added to the coal). Claim 26 is dependent on independent claim 1 and, as such, incorporates all
the features of claim 1. Accordingly, new dependent claim 26 is patentable for at least the reasons
given herein for patentability of independent claim 1.

No new matter is added via the new claims herein.
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Application Number: 15/974,343 Dki: 4820, 001USS
Filing Date: May 8, 2018

Titie; SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

The Rejection of Claims Under $i12

. The Office Action rejected claims 1, 7. and 23-25 under 35 US.C 8§ 112 or 35 USC. &

112 (pre-AlA), second paragraph, as allegedly being indefinite.

This rejection is respectfully traversed,
The Office Action states that claim | recites the “the sorbent material” in line 3, which is
lacking sufticient antecedent basis.

Claim 1 1s presently amended to recite “.. .the particulate sorbent material ...”

The Office Action states that claim 7 recites “the sorbent material” in line 1, which is lacking
sufficient antecedent basis.

Claim 7 is presently amended to recite *.. . wherein ehemieatby-reacting the particulate
sorbent material with the additivepromoter in the mereury-containing gasgas streain comprises

ehemdeaty-reacting carbene species edge sites in the activated carbon with the additivepromoter”

The Office Action states that claim 23 recites “the sorbent” in line 2, which is lacking
sufficient antecedent basis.
Claim 23 is presently amended to recite ... comprising separating greater than 70 wt% of

the mercury from the mercury-containing gas on the promoted sorbent material ™

The Office Action states that claim 24 recites “the sorbent material” in line 1. which is
lacking sufficient antecedent basis.
composition comprising from about 1 to about 30 grams of additive per 100 grams of activated

carbon.”

The Office Action states that claim 25 recites “the sorbent” in line 6, which is lacking
sufficient antecedent basis.

Claim 25 is presently amended to recite “...an injection rate of injeeting-the particulate

sorbent materiglinto-the-mercury-contaninggas. .

Exhibit 2044
Page 314



AMENDMENT AND RESPONSE UNDBER 37 CER. § 1111 Page 7
Application Number: 15/974,343 Dki: 4820, 001USS
Filing Date: May 8, 2018

Titie; SORBENTS FOR THE OXIDATION AND REMOVAL OF MERCURY

The Office action states that claim 25 recites “the sorbent composition” in line 6, which is
lacking sufficient antecedent basis.

Claim 25 is presently amended to recite “,..a rate at which the promoter is added to the

Applicant therefore respectfully requests reconsideration and withdrawal of the rejection of

claims 1, 7, and 23-25 under 35 U.S.C. § 112(b) or 35 U.S.C. § 112 (pre-AlA), second paragraph.

The Rejection of Claims Under $103
ii. The Office Action rejected claims 1-3. 53-8 14 and 21-25 under 35 U S.C. § 103{a) over

U.S. patent no. 5,435,980 (“Felsvang™} in view of U.S. patent publication no. 2004/0003716

{*“Nelson™).

This rejection is respectfully traversed.

Independent claim 1 is presently amended to recite “...combusting a mixture of coal and an
additive that has been added to the coal, the additive comprising a bromide compound, to form the

mercury-containing gas, wherein the combusting of the mixture is performed at a coal combustion

facility site; adding a particulate sorbent material comprising activated carbon into the mercury-
containing gas; promoting at least a portion of the particulate sorbent material by ehemically-

reacting the sorbent material with a promoter that comprises [[Br, [JHBr, Br, or a combination

thereof, in-flight in a gas stream at the coal combustion facility site comprising contacting the

particulate sorbent material dispersed in the gas stream with the promoter, to form a promoted

sorbent material; ehemicatlyreactingcapturing mercury in the mercury-containing gas with the
promoted sorbent material, to form a mercury-sorbent....”

As amended, any process encompassed by independent claim 1 includes in-flight promotion
of activated carbon in the flue gas. Whether the activated carbon is untreated at the time of addition
to the mercury-containing gas or the activated carbon is treated with an additive or promoter prior to
addition to the mercury containing gas, the injected activated carbon encounters promoters in the
flue gas formed from the combustion of the coal comprising the additive including a bromide

compound, and is thereby promoted in-flight 1n the tlue gas.
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As explained herein at TI(A), there would be no motivation for a person of ordinary skill in
the art to use Nelson’s bromide additives in Felsvang’s process. As explained herein at H{B)(1}, in-
flight promotion with bromide promoters is more effective for mercury removal than treating the
sorbent with bromide or bromine additives outside the mercury-containing gas, and as explained
herein at I{(B)2), there would be no way for a person of ordinary skill in the art to predict this
advantage from the cited references. As explained herein at FI{C})(1), in-flight promotion with
bromide promoters is more effective for mercury removal than in-flight promotion with chloride-
promoters, and as explained herein at H{C)2), there would be no way for a person of ordinary skill
in the art to predict this advantage from the cited references. As explained herein at II{(D}, even ifa
person of ordinary skill in the art compared the mercury removal of Felsvang’s activated carbons
promoted with chioride in the flue gas to activated carbons treated with HCI outside of the flue gas,
they would not determine that in-flight promotion provides the same or better mercury removal
properties. As explained herein at II(E){(1), activated carbon treated with bromide additives outside
the flue gas and subsequently injected into the flue gas containing bromide promoters for in-flight
promotion results in greater mercury removal than using activated carbon only treated with bromide
additives outside the flue gas or activated carbon only treated with bromide promoters in-flight in
the flue gas, and as explained herein at H{E)(2), there would be no way for a person of ordinary

skill in the art to predict this advantage from the cited references.

11{A). There would be no motivation for a person of ordinarv skill in the art to use Nelson’s

bromide additives in Felsvang’s process.

Independent claim 1 is presently amended to recite “... a promoter that comprises {[Bra,

1JHBr, Br, or a combination thereof....”

The Office Action admits that Felsvang fails to describe or suggest a halogen or halide
promoter that is Br,, HBr, or Br. Nelson fails to describe or suggest in-flight promotion of
activated carbon with a halide in the flue gas. The Office Action alleges that one of ordinary skill in
the art would combine Nelson’s additive with Felsvang’s method to accomplish the presently
claimed method, stating that such a modification of Felsvang would be made *...to promote
activated carbon (Nelson paragraphs [0017] and [0041}]) so as to provide an effective carbon sorbent

for mercury.” (Office Action, page 4, last sentence of last full paragraph). Applicant respectfully
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disagrees. As explained below, a person of ordinary skill in the art would not be motivated to use
Nelson’s bromide additives in Felsvang’s process.

Felgvang is directed to adding chlorine (Cly) or chloride (CI") materials to the coal or
combustion products. Felsvang makes clear that addition of chlorine or chloride material increases
the amount of chioride supplied to the flue gas, or to the drying-absorption zone, see, Abstract and
col. 3, lines 40-44. When Felsvang mentions activated carbon, the interaction between activated
carbon and chloride is the focus: “{ijt has been experienced that the increase of the Hg-removing
effect of chloride addition to the drying-absorption zone in a process treating flue gases of low
chloride content is especially remarkable when activated carbon is present....” Col 3, line 67
bridging to col. 4, line 4. For a person of ordinary skill in the art to be motivated to replace
Felsvang’s chloride-treatment with treatment by another material to provide an effective carbon
sorbent for mercury, that person would need to think that the material they are using to replace the
chloride would result in the same or better mercury-removal efficiency. However, not only does
Felsvang fail to describe or suggest that in-flight promotion of activated carbon with chloride
provides better mercury removal than treatment of activated carbon outside the flue gas with
chloride; further, as shown herein at H{D), treatment of activated carbon outside the flue gas with
chloride actually provides better mercury removal than in-flight promotion of activated carbon with
chloride, which would lead one of ordinary skill in the art away from using in-flight promotion.

Nelson’s Background paragraph [0017] states that “[t]he particular advantages of using
bromine rather than iodine or iodides, or chlorine or chlorides, with activated carbons for mercury
control have not been previously appreciated.” The paragraph then goes on to describe various
accomplishments in the prior art, stating that prior art processes fail to use bromine as a
sequestration agent on carbon, and concludes with “[r]ather, it serves as a catalyst, taking part in a
repeated series of desired chemical reactions, but not becoming permanently consumed by any of
them. Perhaps it is understandable that the tenacity of carbon-bromine-mercury complexes could be
overlooked.” Importantly, paragraph [0017] states that bromine (Br) 1s superior to h or I, or Cl; or
Cl, with activated carbons for sequestration, and never states that the claimed promoters HBr or Br
are more effective with activated carbons than chlorides.

Nelson’s paragraph [0041] states:
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(00411 1 have discovered that the simple act of exposing s

carbunaceous natenial, preforably powdered sctvared cas

bon (PAC) w© paseous bromine, Brig) or o gascous

hydrogen bromide, HBx{gh, significantly increases the car-

bonaceous wmatertal’s abllly 0 remove mwercury spacics

whey byected into bigh<omperature coal-fired flue-gas

compositions. Surprisingly, gaseous bromine produces a

much wore sffective and appropriaie carbon sorbeni for

mercury it bot combustion gases than do odine or fodide

species, or chlorine or chioride species, i vontrast o what

fias been laught in the prior s
Paragraph [0041] begins by stating that bromine, defined as B, or hydrogen bromide, defined as
HBr, increases the mercury absorption capacity of activated carbon. Then, paragraph [0041] states
specifically that bromine (Br:) produces a more effective mercury-absorbing carbon sorbent than
iodine (Iz), or todide ('), or chiorine (Clz), or chloride (C1'). With the precise definitions given for
bromine and hydrogen bromide, and then reference only to bromine, Nelson makes clear that the
comparison of efficacy is only with respect to bromine and not hydrogen bromide. Like paragraph
{0017], paragraph [0041] also fails to state that HBr or Br™ are more effective with activated carbons
than chlorides.

The majority of Nelson’s Examples (1-4 and 8) focus only on Bra. Nelson’s Examples 5-7
demonstrate the use of HBr-treated sorbent; however, none of these Examples or any other parts of
Nelson compare the mercury-absorption performance of HBr-treated activated carbon to chloride-
treated activated carbon such as HCl-treated activated carbon. Although figures 14 and 15 illustrate
HBr-treated activated carbon and Cl-treated activated carbon. Cl-treated activated carbon is not
chloride-treated carbon and these figures fail to show any examples of chloride-treated activated
carbon,

Nelson’s paragraph [0049] states:

(08487 A critical eloment io the process is that a bromine-
containing gas 3 i used to freat the carbonaceous substrate.
Proferably this gas comprises clemental bromine, B,
although other bromine-containing guses, such a8 hydwgen
bronyide, HBr, will also have the advantageous effect of the
HIVEREON.

Paragraph [0049] says that using Brz is a critical element of the process. It states that HBr can also

have the “advantageous effect of the invention”; however, it is not clear what advantage this is
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referring to. The very next paragraph, [0050], states “[1]n the liquid form at ambient temperatures,
elemental bromine is dense and compact, with advantages in transport and storage.” These
statements also hold true for HBr in the form of a gas. No Example is given in Nelson comparing
the mercury-absorption performance of activated carbons treated with bromides such as HBr to the
mercury-absorption performance of chlorides such as HCL In every statement comparing to other
halogens or halides, Nelson states with great particularity, even giving the chemical formula, that
bromine (Br;) has advantageous effects over other halogens and halides but fails to mention
bromides in these statements. One of ordinary skill in the art would not interpret paragraph [0049]
or any other part of Nelson as describing or suggesting that bromides even have the same
effectiveness for mercury sequestration when used to treat activated carbons as chlorides, let alone
that bromides are more effective for mercury sequestration when used to treat activated carbons than
chlorides or chlorine.

Nelson fails to describe or suggest that treatment of activated carbon with bromides such as
HBr could provide any mercury-removal imaprovement, or even the same mercury-removal activity,
compared to activated carbons treated with chlorides. Not only does Felsvang fail to describe or
suggest that in-flight promotion of activated carbon with chloride provides better mercury removal
than treaiment of activated carbon outside the flue gas with chloride; further, as shown herein at
Ti{D), treatment of activated carbon outside the flue gas with chloride actually provides better
mercury removal than in-flight promotion of activated carbon with chloride, which would lead one
of ordinary skill in the art away from using in-flight promotion. A person of ordinary skill in the art
would have no reason to modify Felsvang’s chloride process with a ditferent promoter to form an
effective carbon sorbent for mercury if the resulting mercury-removal efficiency could not be
reasonably predicted to be the same or greater as that of Felsvang’s original process. Therefore, a
person of ordinary skill in the art would not be motivated to combine Nelson’s bromide additive

with Felsvang’s chloride method. Independent claim 1 is patentable for at least this reason.

In-flicht promotion with bromide promoters is more effective for mercury removal

than treating the sorbent with bromide or bromine additives outside the mercury-containing cas.

The inventors of the present application have discovered that by combusting coal in the

presence of a bromide promoter, and by placing an activated carbon sorbent in the mercury-

Exhibit 2044
Page 319



AMENDMENT AND RESPONSE UNDBER 37 CER. § 1111 Pape 12
Application Number. 15/974 343 Dki: 4820, 001USS
Filing Date: May 8, 2018

Title: SORBENTE FOR THE OXIDATION AND REMOVAL OF MERCURY

containing gas, as presently claimed, the activated carbon can be promoted by the promoter in-flight
in the mercury-containing gas, and further, that in-flight bromide promotion of the activated carbon
is more effective for mercury removal than use of an activated carbon that is treated with bromides
or bromine outside the flue gas.

As explained in the 37 CFR § 1.132 declaration by John Pavlish filed with the Non-Final
Office Action Response for Application No. 15/978,760 on December 3, 2018 (“first 132
Declaration™), pilot-scale testing was performed with activated carbon alone (untreated) injected
into the flue gas, the activated carbon treated with Br; outside the flue gas as per the Nelson
procedure (see, first 132 Declaration at item 6), and with NaBr added to coal prior to introduction to
the furnace with injection of untreated activated carbon into the flue gas. The same activated carbon
was used for each sample. See, the first 132 Declaration at items 8-11. The plot given in the first

132 Declaration at item 11 is reproduced below.
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The data in the plot above from item 11 of the first 132 Declaration show that the NaBr
added to coal prior to introduction to the furnace with injection of untreated activated carbon into
the flue gas (in-flight promotion with Br’) provided a higher percent of mercury removal at all tested
sorbent injection rates as compared to the activated carbon alone (untreated) and compared to the
activated carbon treated with Br; outside the flue gas described herein at item 6 as per the Nelson
procedure. With NaBr added to the coal and activated carbon injected into the flue gas, there was a
significant reduction in the amount of sorbent required to acheive similar mercury removal
compared fo the activated carbon treated with Br: outside the flue gas. For example, to acheive
70% mercury removal, 2.5 Ib/MMacf of Brs-treated carbon was required, as compared to 1.6
Ib/MMact with NaBr added to the coal and activated carbon injected into the flue gas; an additional
(2.5-1.6/1.6)*100% or 56% treated sorbent was required to achieve the same leval of mercury
removal. See, first 132 Declaration at items 2-5 and 12.

The percent mercury removal per 1 wt% HBr versus the sorbent injection rate was compared
with NaBr added to coal prior to introduction to the furnace with injection of untreated activated
carbon into the flue gas using the pilot-scale plant, and with Nelson’s activated carbon treated with
HBr outside the flue gas. The data for Nelson's activated carbon treated with HBr outside the flue
gas was taken directly from Nelson. The first plot given in the first 132 Declaration at item 13 is

reproduced below, but only showing the bromide data.
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The data in the plot above, derived from the first plot at item 13 of the first 132 Declaration,
show that the NaBr added to coal prior to introduction to the furnace with injection of untreated
activated carbon into the flue gas provided a significantly higher (about 2x} percent mercury
removal per | wt% HBr at all tested sorbent injection rates as compared to Nelson’s activated
carbon treated with HBr outside the flue gas. See, first 132 Declaration at item 14,

The data from the pilot-scale plant was also plotted to show the milligrams of HBr/MMact
per 1% mercury removal versus the sorbent injection rate with NaBr added to coal prior to
mtroduction to the furnace with injection of untreated activated carbou into the flue gas, and for
Nelson’s activated carbon treated with HBr outside the flue gas. The second plot given in the first

132 Declaration at item 13 1s reproduced below.
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The data in the plot above, derived from the second plot at item 13 of the first 132
Declaration, show that NaBr added to coal prior to introduction to the furnace with injection of
untreated activated carbon into the flue gas provided a significantly lower milligrams of
HBr/MMacf per 1% mercury removal at all tested sorbent injection rates as compared to Nelson’s
activated carbon treated with HBr outside the flue gas, indicating more efficient (approximately 2x)
use of HBr for mercury removal during in-flight promotion of activated carbon than treatment of

activated carbon outside the flue gas. See, first 132 Declaration at item 14.

1HBY2). There is no wav a person of ordinary skill in the art could predict from the cited

references that in-flight promotion of a sorbent with bromide promoters is more effective for

mercury removal than use of a sorbent that is treated with the same promoters cutside the flue gas.

The M PE P at the beginning of § 2143.02 states (emphasis added) “[a] rationale to support

a concluston that a claim would have been obvious is that all the claimed elements were known in
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the prior art and one skilled in the art could have combined the elements as claimed by known
methods with no change in their respective functions, and the combination would have yielded
nothing more than prediciable results fo one of ordinary skill in the art.”

As admitted by the Office Action, Felsvang fails to describe or suggest bromide promoters.
Felsvang also fails to describe or suggest that treatment of an activated carbon with a chloride
additive outside of flue gas has any advantages over in-flight promotion of an activated carbon with
a chloride promoter. Further, as shown herein at II(D}, treatment of activated carbon outside the
flue gas with chloride provides better mercury removal than in-flight promotion of activated carbon
with chloride. Therefore, a person of ordinary skill in the art hypothetically having Felsvang in-
hand would have no clue that in-flight promotion of activated carbon with a halide could give the
same or better percent mercury removal over halide treatment outside of the flue gas, and would be
led away from Felsvang’s in-flight process if they investigated the relative mercury removal of
treatment of the activated carbon with chloride outside the flue gas versus in-flight treatment with
chloride in the flue gas.

Nelson mentions treating activated carbon outside of flue gas, and then adding the activated
carbon to flue gas. Nelson fails to describe or suggest in-flight promotion of an activated carbon
with a halide in the flue gas. Therefore, a person of ordinary skill in the art hypothetically having
Nelson in-hand would a/so have no idea that in-flight promotion of activated carbon with a halide
could have any advantages over halide treatment outside of the flue gas.

There is no way to predict from the presently cited references the superior mercury capture
discovered by the present inventors that occurs when activated carbon is promoted with bromide
promoters in-flight in the mercury-containing gas, as occurs when following the present claims,

The Office Action states at the end of the last full paragraph on page 4 that Nelson’s additives would
be combined with Felsvang’s in-flight promotion “...so as to provide an effective carbon sorbent for
mercury.” However, a person of ordinary skill in the art would have no idea that in-flight promotion
with bromide promoters could work better than Nelson’s bromide-treatment outside the flue gas.
Felsvang fails to describe or suggest that in-flight promotion provides a sorbent with even the same
(let alone superior) properties as a sorbent treated outside the flue gas, and, as explained herein at
II{D), treatment of activated carbon outside the flue gas with chloride actually provides better

mercury removal than in-flight promotion of activated carbon with chloride; similarly, Nelson fails
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to describe in-flight promotion, let alone that in-flight promotion provides the same or superior
mercury removal ability as compared to treatment outside the flue gas.

The only way that a person of ordinary skill in the art could discover that in-flight promotion
of activated carbon with bromide promoters is more effective for mercury removal than bromide
treatment outside the flue gas would not be from the cited references alone; instead, the person of
ordinary skill would need to actually modify Felsvang with Nelson as alleged, and then to compare
the mercury removal of Felsvang’s modified process to Nelson’s sorbent treated outside the flue
gas.! However, the person of ordinary skill carrying out such a combination would be surprised to
find that in-flight promotion with bromide is more effective for mercury removal than bromide
treatment of the sorbent outside the flue gas. The process giving rise to these surprising results was
discovered by the inventors of the present application. Surprising results are a hallmark of
patentability; only by having the present application in-hand could such results be predicted, and a
need to resort to hindsight analysis to predict the advantages of the combination asserted by the
Office Action is indicative that the presently claimed invention is not obvious over the cited
references. Accordingly, independent claim 1 is patentable over Felsvang in view of Nelson for at

feast this additional reason.

In-flight promotion with bromide promoters is more effective for mercury removal

than in-flight promotion with chloride-promoters.

The inventors of the present application have discovered that that in-flight bromide
promotion of an activated carbon in a mercury-containing flue gas is significantly more effective for
mercury removal than in-flight chloride promotion of an activated carbon.

As explained in the first 132 Declaration, pilot-scale testing was performed with NaBr or
NaCl added to coal prior to introduction to the furnace with injection of untreated activated carbon
into the flue gas. The same activated carbon was used for each sample. See, the first 132
Declaration at items 8-10. The first plot given in the first 132 Declaration at item 13 is reproduced

below, but not showing the data from Nelson’s HBr-treated AC.

! In the event the Examiner intends to argue that such advantages are inherent in the cited art. Applicant notes that the
claimed invention is not specifically disclosed in the prior art. The Examiner cannot reason inherency in a §103 context
based on a mere proposed or hypothetical combination of features from cited references. Such reasoning would merely
reflect the Examiner’s reliance on impernussible hindsight. See. MPER § 211Z(1V).
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The data in the plot above, derived from the first plot at item 13 of the first 132 Declaration,
show that the NaBr added to coal prior to introduction to the furnace with injection of untreated
activated carbon into the flue gas provided a significantly higher (about 6-8x) percent mercruy
removal per | wt% HBr or HCI at all tested sorbent injection rates compared to the NaCl added fo
coal prior to introduction to the furnace with injection of untreated activated carbon into the flue

gas. See, first 132 Declaration at item 14,

2L There would be no way for a person of ordinary skill in the art to predict this

advantaze from the from the cited references.

As explained herein at II{A), Nelson fails to describe or suggest that treatment of activated
carbon with bromides such as HBr could provide any mercury-removal improvement, or even the

same mercury-removal activity, compared to Felsvang’s activated carbons promoted with chlorides.
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The only way that a person of ordinary skill in the art could discover that in-flight promotion
with bromide promoters is more effective for mercury removal than in-flight promotion with
chloride promoters would not be from the cited references alone; instead, the person of ordinary
skill would need to actually modify Felsvang with Nelson as alleged, and then to compare the
mercury removal of Felsvang’s modified process to Felsvang’s original process.” However, the
person of ordinary skill carryving out such a combination would be surprised to find that promotion
of activated carbon with bromides such as HBr could provide any mercury-removal improvement,
or even the same mercury-removal activity, compared to Felsvang’s activated carbons promoted
with chiorides. The process giving rise to these surprising results was discovered by the inventors
of the present application. Surprising results are a halimark of patentability; only by having the
present application in-hand could such results be predicted, and a need to resort to hindsight
analysis to predict the advantages of the combination asserted by the Office Action is indicative that
the presently claimed invention is not obvious over the cited references. Accordingly, independent

claim 1 is patentable over Felsvang in view of Nelson for at least this additional reason.

D). Even if a person of ordinary skill in the art compared the mercury removal of Felsvane’s

activated carbons promoted with chloride in the flue gas to activated carbons treated with HCI

outside of the fiue eas. thev would not determine that in-flight promotion provides the same or

better mercury removal properties.

As explained herein at I{A), Felsvang fails to describe or suggest that in-flight promotion of
activated carbon with chloride provides better mercury removal than treatment of activated carbon
outside of the flue gas. For the sake of argument, even if a person of ordinary skill in the art were to
compare mercury removal of Felsvang’s activated carbons promoted with chloride in the flue gas to
activated carbons treated with HCl outside of the flue gas, they would not find that in-flight
promotion provides the same or better mercury-removal properties.

As explained in the first 132 Declaration, pilot-scale testing was performed with activated

carbon treated with HCl outside the flue gas as per the Nelson procedure (see, first 132 Declaration

? In the event the Examiner intends to argue that such advantages are inherent in the cited art. Applicant notes that the
claimed invention is not specifically disclosed in the prior art. The Examiner cannot reason inherency in a §103 context
based on a mere proposed or hypothetical combination of features from cited references. Such reasoning would merely
reflect the Examiner’s reliance on impernussible hindsight. See. MPER § 211Z(1V).
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