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I. INTRODUCTION

In the POPR (Paper 17), PO does not dispute that Vosteen589 (EX1005) and
Lissianski (EX1014) each qualify as prior art. For Vosteen589, PO incorrectly
asserts that “Petitioners cite to a single paragraph in Vosteen as disclosing the use of
1odine,” and that a POSITA would have not been motivated to combine Vosteen589
with the secondary references (Mass-EPA and Starns) for activated-carbon injection.
POPR at 6. For Lissianski, PO asserts that there is only “a passing reference ... to
iodine.” Id. PO ignores other disclosures of Vosteen589 and Lissianski cited in the

Petition, as well as the extensive motivations to combine.

II. COMBINATIONS WITH THE VOSTEENS89 REFERENCE

The combinations with Vosteen589 disclose and teach the use of the claimed
two-step process: adding iodine to coal or the combustion chamber and adding
activated-carbon downstream of the combustion chamber. As described below,
Vosteen589 itself teaches supplying iodide salt and HI to coal to improve the
effectiveness of a dry emission-control systems, which use sorbent to adsorb
mercury. Vosteen589 discloses an exemplary sorbent of activated carbon, and the
secondary references provide details for how to inject the activated carbon.

A. Motivations to combine for activated carbon injection

PO argues that Vosteen589 “fails to account for the insights and teachings of

the *218 Patent,” including a “chemical model” for the reaction between “bromine
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and activated carbon.” POPR at 5. PO then asserts that “Vosteen mistakenly
believed that bromine alone provides complete oxidation,” so he ‘“failed to
appreciate or teach the critical role of activated carbon injection.” Id. at 5-6. These
are irrelevant, because the "218 Patent claims iodide salt and HI—not “a chemical
model,” “bromine,” or an amount of oxidation. PO is also wrong on the facts.

While Vosteen589’s goal is “to achieve mercury oxidation as complete as
possible,” Vosteen589 realizes that from a practical standpoint, the oxidation
proceeds “incompletely.” EX1005 99 [0015], [0022]. PO contends that the *218
Patent inventors recognized that “additives, such as iodine-based additives can also
improve mercury capture” by increasing sorbent effectiveness (POPR at 4), but years
earlier, Vosteen589 already disclosed improving sorbent effectiveness by oxidizing
mercury through “iodine compounds”:

As high a proportion as possible of ionic mercury [i.e., oxidized

mercury]| is advantageous, since the ionic mercury ... is readily
adsorbable to a range of adsorbents.

EX1005 99[0007], [0016]. These “adsorbents” are part of what Vosteen589 refers
to as the “dry emission system,” discussed throughout the specification and claims.
See EX1005 qY[0018]-[0019]; see also cl. 1 (“dry cleanup”), cl. 8 (*dry or semi-
dry adsorption-based emission control stage, in particular using electrostatic or

filtering dust separators”); EX1002 q4217-221, 282. Thus, Vosteen589 itself teaches
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the use of a sorbent-based system, and the Petition then describes why a POSITA
would choose activated-carbon injection for that sorbent-based system.

First, PO admits that “activated carbon injection was known in the art,” as was
“the use of halogen additives.” POPR at 13. Starns itself states by 2002 that the
“most mature, retrofit technology available today is the injection of sorbents such as
powdered activated carbon (PAC) into the flue gas”). EX1008 at 2. Mass-EPA
refers to activated-carbon injection as “the most extensively studied sorbent for
mercury adsorption.” EX1009 at 32; see also EX1002 q997-115, 236, 241.

Second, the Petition devotes a section to “Reasons to Combine.” Paper 1 at
26-30. Dr. Niksa explains, consistent with KSR, how “injecting” activated carbon
(as in Starns and Mass-EPA) represents no more than combining prior art elements
according to known methods to yield predictable results. EX1002 §997-115, 129-
151, 281-294, 309-314. This contrasts with Virtek cited by PO, where the expert
“stated eleven times that he did not provide any reason to combine the references in
his expert declaration.” Virtek Vision Int’l ULC v. Assembly Guidance Sys., Inc., 97
F. 4th 882, 887 (Fed. Cir. 2024).

B. Adding iodide salt to coal and combustion chamber

To improve the effectiveness of the sorbent, Vosteen589 describes adding
iodine-based additives to coal and the combustion chamber to oxidize the mercury

and make it more readily adsorbable. EX1005 4[0007]; EX1002 9282.
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First, Vosteen589 describes mixing either aqueous hydrogen bromide (HBr)
or sodium bromide (NaBr, salt) with coal, upstream of the combustion chamber:
[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, for example, sodium bromide, can be added
in solid form, for example as salt, or liquid form, for example as
aqueous solution, to the ... coal or the like to be burnt, upstream of the
furnace. ... The addition can also be made to a plant section upstream
of the furnace, for example, ... to a coal mill.

EX1005 99[0009], [0013]; EX1002 9q9302-308. Vosteen589 is not limited to “waste
incinerators,” as PO alleges (POPR at 20), but discloses use of the invention in “a
coal-fired power station,” which includes a ‘“combustion chamber.” EX1005
[0005]; see also 99[0007]-[0008] (“bituminous coal-fired or lignite-fired power
stations”); 49[0034], [0046]-[0048], Figs. 7-9; EX1002 99299-301.

Second, Vosteen589 teaches substituting iodine-based compounds for
bromine-based compounds, because the iodine-based compounds “oxidize mercury
more effectively compared with bromine compounds.” EX1005 9q[0016].
Vosteen589 then mentions the “economic aspects,” and how bromine compounds
are less expensive than iodine compounds. /d. Accordingly, to balance cost and
effectiveness, Vosteen589 proposes using both bromine and iodine on coal: “iodine

compound can be fed ... as a supplement to, or partial replacement of, the added
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bromine compound.” Id.; EX1002 99220, 303-308. This dual-halogen use is not
just “a single paragraph” (POPR at 6), but also appears in the claims.

l. ... removing mercury from flue gases of ... power stations ...
characterized in that bromine and/or a bromine compound and/or a
mixture of various bromine compounds is fed to the if appropriate
multistage furnace ...

2. Process according to claim 1, characterized in that the bromine
compound is an aqueous solution of hydrogen bromide [i.e., HBr]
and/or an alkali metal bromide, in particular sodium bromide [i.e.,
bromide salt],_and/or an aqueous solution of alkali metal bromide.

6. Process according to one of claims 1 to 5, characterized in that the
combustion is carried out additionally in the presence of ... iodine
and/or an iodine compound and/or a mixture of various iodine

compounds.

EX1005, cls. 1-2, 6. Thus, Vosteen589 discloses, or at least renders obvious,
applying 1odide compounds in the same locations (i.e., to the coal or to the
combustion chamber) as the bromide compounds, so the two can be mixed together.
EX1002 99302-304; see also Pet. at 33-34 (further describing iodide salt).

III. COMBINATIONS WITH THE LISSIANSKI REFERENCE

PO mischaracterizes the Lissianski reference in two ways. First, PO limits
the Lissianski to one of its embodiments, stating it “refers to NH4Cl, which is neither
HI nor an 1odide salt.” POPR at 22. Second, PO asserts that Lissianski injects the
halogen agent downstream of the combustion chamber (relying on a misread of “flue
gas”). PO ignores the express disclosure in Lissianski of adding ammonium iodide

(NH4I), an iodide salt, directly to the combustion chamber.
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A. PO ignores the ample disclosure of iodide salt

Lissianski describes injecting a “halogen agent” (item 36, annotated gold in
Fig. 2) to the combustion chamber. Lissianski refers to item 36 interchangeably as
“halogen additive” or “additive agent” or ‘“halogen-containing additive,” and
confirms that this additive is any of “ammonium chloride (NH4Cl), NH4Br or NH4I.”
See, e.g., EX1014 at 4:14-16, 7:20-23, 8:40-44. PO does not dispute that “NH4l is

an iodide salt that includes a cation (NH4) and an anion (I).” EX1002 9427.

36
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" Fig. 2

PO then seeks to limit the halogen agent (item 36, above) in Figure 2 of
Lissianski to only ammonium chloride (NH4Cl), because in that particular paragraph
of the specification, Lissianski only mentions NH4Cl. POPR at 22 (discussing
EX1014 at 4:30-4:42). But NH4l is repeatedly described in Lissianski as an
exemplary halogen agent, both in the specification and claims. EX1014 at Abstract,

2:8, 2:26-2:27, 2:44-2:45, 3:19-20, 3:42-43, 4:14-15, cl. 1, cl. 25, cl. 32; EX1002
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19225-227, 427. “A reference must be considered for everything that it teaches, not
simply the described invention or a preferred embodiment.” In re Applied Materials,
Inc., 692 F.3d 1289, 1298 (Fed. Cir. 2012) (affirming obviousness finding of BPAI).

B. PO misreads the discussion of “flue gas” in Lissianski

PO argues that the halogen agent with ammonium iodide would be injected
“to flue gas,” suggesting that this is not into the combustion chamber, as recited by
the *218 Patent claims. But Lissianski itself rebuts this assertion, as the “flue gas”
discussed in Lissianski starts in the combustion chamber. There are three areas of
the combustion chamber 12 described by Lissianski, as shown in Figures 1 and 2
(above): primary combustion zone 26, reburn zone 28, and OFA burnout zone 29.
The “primary combustion zone 26 of the boiler 12” is the area where “[m]ost of the
coal is burned”; the “remaining coal (or fuel) is injected downstream into the reburn
zone 28,” and “Overfire air (OFA) is injected into the OFA burnout zone 29 to

complete combustion.” Id. at 4:1-13. Thus, coal combustion occurs at each of these

three zones within the combustion chamber. EX1002 99427-429. The “flue gas”
referenced in Lissianski 1s simply an area within the combustion chamber (item 12),
but “downstream from the primary combustion zone 26” (i.e., towards the upper
elevations of the boiler, as shown in Fig. 2). EX1014 at 4:17-20. In Figure 2, the

halogen agent “is injected through nozzles 46 into the boiler along with the OFA 20

into the burnout zone 29.” Id. 4:34-37. This zone is used “to complete combustion.”
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Id. at 4:9-12, 4:30-33. Thus, the halogen agent is injected into the combustion
chamber, at a point in which combustion has not yet been completed.

C. PO reads Figure 9 of Lissianski out of context

PO then points to “mathematical models” of Lissianski Figure 9, describing
the temperatures at which oxidation of mercury occurs. According to PO, mercury
does not oxidize at temperatures above 1200°F, but the coal combustion is above
2,300°F. POPR at 23-24. PO then concludes that a POSITA would not “add an
iodine-based additive to coal or a combustion chamber as opposed to the flue.”
POPR at 24. Figure 9 of Lissianski is perfectly consistent with the remaining
disclosure of Lissianski. As discussed above, Lissianski discloses adding a halogen
agent to the combustion chamber in Figure 2. In the combustion chamber, “hot flue
gas causes the additive [ammonium iodide, NH4l] to thermally decompose to form
... HI [hydrogen iodide] which results in more significant mercury oxidation.”
EX1014 at 3:42-47. Though the ammonium iodide (iodide salt) was added
upstream, the oxidation can occur downstream in the process “as the flue gases
cools.” EX1014 at 8:14-17; see also 1:27-28. The ’218 Patent claims that the 10dide
salt and HI must be added to the coal and/or combustion chamber, but are not limited

to where in the process the eventual oxidation of mercury occurs.

IV. CONCLUSION

Petitioners respectfully request that IPR of the 218 Patent be instituted.
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