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and US patents. Casale began a revamp of that plant in 2014 and completed the revamp in 2018, After
again learning of Topsoe’s prior art technology and seeing Topsoe’s technology in an operating plant,
Casale filed for the patents it now claims Topsoe infringes. Casale never disclosed this {FFCO plant prior
art to the patent office during prosecution or during Casale’s recent request for supplemental examination,
in short, Casale filed patent applications that it knew covered this {(and other) prior art while concealing
that information from the patent office.

Beyond that, Casale’s letters accusing Topsoe of infringement omits pertinent information:

{1} the validity of the EP patent has been challenged in opposition proceedings based upon a
number of prior art references;

(2) Casale itself presented prior art to the USPTO in a supplemental examination (none of which
wncluded the Topsoe prior art of which Casale is well-aware);

{3} the USPTO determined that the prior art Casale did raise created a substantial question about
that patent’s validity; and

{(4) the USPTO has ordered a reexamination of Casale’s patent.

Casale’s patenis may not survive these proceedings. Regardless, based on the prior art identified thus far,
the validity of Casale’s patents is questionable at best, and unenforceable regardless.

In light of these facts, Casale’s infringement assertions, which Topsoe disputes, are particularly troubling.
They appear designed to stifle competition. As such, we are concemned that Casale may have had
communications with customers making allegations similar to those made in your leiters that the
SynCOR™ process “cannot be used commercially without a written consent of Casale SA” or implying
o any extent that Topsoe’s SynCOR™ process may infringe any of Casale’s patents. To address these
concerns, we demand a prompt response advising whether Casale, or its representatives, have had such
communications with customers; and, if so, the name of each customer, date of cach communication,
whether the communication was oral or written, the name of the jndividual(s) who received such
commumnication, and copies of cach written communication.

Please respond fo the issues raised above, and provide the information requested, within two weeks. If
Casale still secks amicable resolution, please also respond with Casale’s availability for a teleconference
including the name and title of each individual who will attend on behalf of Casale.

Very traly yours,

“Qq"“\,‘m&\s.\w

Robert R, Riddle
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Communication of a noelice of opposition

You are hereby informed of a notice of opposition: fo the European patent specifiad above (see altached
copy in the enciosure). All annexes 1o the nolice(s) of oppaosition / letter as well as the consolidated list
of all opposition cifations are avaiiable for inspection via the European Patert Register at
www.epo.org/register. Should you wish {o recaive these docurnents in paper formal, they will be
supplied 1o you free of charge if specifically requasied on recaipt of this communication (see OJd EPO
2022, AZ8).

if oral proceedings are to take place, parties are advisad o check the electronic file via European Palent
Register in advance of the hearing o ensure they are in possession of all relevant documents.

An invitation 1o file observations and 1o file amendments, where appropriate, 1o the description, claims and
drawings (R. 78{(1) EPC) wili be issued separatsly.

The periog within which such observations may be filed will not be fixed unti the following conditions are
matl:

{8} the opposition period has expirad;
{b} the notice of opposition has baen examined for certain formal requirements (R. 77 EPC).

For the Opposition Division

hes Pmﬁﬁ?ﬁm
o

«  Enciosure: Notice of opposition O Linde AG
02 thyssenkrupp Industrial Solutions AG
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Evidence used

The opposition is based on the following citations, published before the filing date of the patentin
suit {Article 54{2} EPC):

&Y; L, Elans Monfker and &y achini o

Al £Hem

Grounds of opposition

1. Claim & {independent}

Article 100{a) EBC ~ Lack of novelty in view of A1

Document Al discloses a

1.1} Process for synthesis of ammonia from natural gas {p. 6 £ AMMONIA PLANTS BASED ON
AUTO THERMAL REFORMING; Figure 2, Options 2 and 3},

comprising:

1.2}  conversion of a charge of desulphurized natural gas and steam (Table 3; page 12 Description
of Lihde’s ATR test facility} with oxygen-enrichad air or with oxygen, into a synthesis gas
containing hydrogen, CO and CO2, in a conversion section {Figure 2, options 2 and 3};

1.3} a treatment of said synthesis gas comprising at least a shift reaction of the carbon monoxide
into CO2 (Fig. 2, options 2 and 3 each disclese a CO conversion) and subsaguent separation
of CO2 from the gas (Fig. 2, options 2 and 3: CO2 removal], thus ohtaining a CO2-depleted
synthesis gas and a CO2-rich gaseous flow containing the CO2 separated from the gas;
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optionally, a step for methanation of the synthesis gas (Figure 2, option 2} and/or addition of
nitrogen to the synthasis gas {Figure 2, option 3},

characterized by:

1.4} separation of a part of said CO2-depleted synthesis gas as fuel fraction, wherein said fual
fraction is fed as fuel to at least one furnace and

1.5} wharein sald separation of the fuel fraction comprises the spht of said CO2-depleted
synthesis gas into at least a first stream and a second stream, said streams having the same

cormpaosition,

1.6}  whergin the first stream forms the fusl fraction and the second stream is process gas
intendad for the synthesis of ammonia, optionally after further purification.

in the last paragraph of Al it is disclosed:

Al thus proposes using synthesis gas as a fuel instead of natural gas in a furnace within the meaning
of the opposed patent {par, [0014]). Since this measure leads to a complete COZ capture, that is an
ammonia production from natural gas without C02 release into the atmosphers, the synthesis gas
can only be CO2-depleted synthesis gas. Al therefore also shows feature 1.4} of claim 1.

As ammonia synthesis would be impossible without synthesis gas, it is clear to the person skilled in
the art that not all, but only a first part of the CO2-depleted syngas can be used as fuel, while a
sacond part is intended for the synthesis of ammonia. Al thus also implicitly discloses features 1.5}
and 1.6} of claim 1.

Document Al therefore discloses all the features of claim 1, whose subject matter conseqguently is
not new {Article 54 EPC).

Article 100{a) EPC ~ Lack of inventive step in view of AZ and AR or A4

Even if claim 1 were found surprisingly new, it is still not valid as it is not based on an inventive step.

The document A2 discloses a

1.1} Process for synthesis of ammonia from natural gas (Fig. 2: notural gas 10 is converted to
ammonia 31},
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comprising:

1.2} aconversion of a charge of desulphurized natural gas and steam with oxygen-enriched air or
with oxygen, into a synthesis gas containing hydrogen, CO and €02, in a conversion section
{Notural gos 10 is mixed with steam ond converted into synthesis gas through partial oxidation
or gutothermal reforming in a O2-fired reactor 11 {Por. [0048]});

1.3} atreatment of said synthesis gas comprising at least a shift reaction of the carbon monoxide
info CO2 {the synthesis gas 14 is subject to o shift reaction in MTS reactor 15 {par. {0050]}} and
subsequent separation of CO2 from the gas, thus obiaining a CO2-depleted synthesis gas and
a C02-rich gaseous flow containing the CO2 separated from the gas {from the shifted synthesis
gas 16, o pure {02 is separated in the (02 separation unit 23, wherein g CO2-depleted
synthesis gas 16%is obtained {Por. [0054])).

1.4} In addition, A2 also discloses feature 1.6}, since the CO2-depleted synthesis gas 16" is intended
as a process gas after further purification for the synthesis of ammonia (the synthesis gos 16
is further cleaned in the PSA unit 17 and after the admixture of nitrogen 18 it is fed as stregm
18 to the ammonio synthesis 30 for conversion into ammonia 31 {par [0051], [0053])).

Claim 1 thus differs from citation A2 by features 1.4} and 1.5}

This difference has the effect that the £02 emission in the synthesis of ammonia from natural gas is
greatly reduced.

This effect solves the objsctive technical problem of how ammonia can be synthesized from natural
gas with greatly reduced COZ emission.

A solution o the problem can be found in A3, which deals with the generation of a CO2-depleted
synithesis gas from natural gas with reduced CO2 emission {Abstract; Col. 3, lines 38-43; Fig. 2, 14).

The process disclosed in A3 includes:

1.2} aconversion of a charge of desulfurized natural gas and steam {Col. 3, lines 38-43; Fig. 2, 14}
with oxygen-enriched air or with oxygen in a synthesis gas containing hydrogen, CO and €02,
in a conversion section (Fig. 2 shows next to the steam reformer 100 also a reactor 20
designated as “oxygen secondary reformer” {Col. 5, lines 57-58), which is supplied with an
oxygen-rich gas 26 to form a reformate stream 22 comprising hydrogen and corbon monoxide
{Col. 7, lines 4-17}};
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1.3} atreatment of the synthesis gas that includes at least one shifi reaction of the carbon
monoxide in 02 {the reformate stream 32 cooled in the heot exchanger 30 is treated in the
shift reactor 40} and a subsequent separation of CO2 from the gas wherehy a CO2-depleted
synthesis gas and a CO2-rich gas siream, containing the CO2 separated from the gas, is
obtained {the process stream 42 obtoined in the shift reactor 40 is subjected to gas scrubbing
in the gas scrubber 60, wherein stream 62 with a reduced content of CO2 and a detergent
stregm &6 loaded with CO2 are produced {col. 4, lines 13-22). The stream 62 is then
decomposed in the separating device 70 into the hydrogen-containing product gas 72, which is
forgely carbon-free and depleted in C02 compared to the process stream 42, and a by-product
76 containing methane and CO},

1.4} aseparation of a part of said CO2-depleted synthesis gas as fuel fraction, wherein said fuel
fraction is fed as fuel to at least one furnace {u portion of the hydrogen product 72 is used to
form fuel 74 for the steam reformer 700 {col. 5, lines 27-33} and is therefore to be regarded as
@ fuel fraction} and

1.5}  wherein said separation of the fusl fraction comprises the split of said CO2-deplsted synthesis
gas into at least a first stream and a second stream, said streams having the same composition
{the part of the hydrogen-containing product gas 72 used to form the fuel 74 is a “divided
portion” {Col. 5, lines 38-41}, which has the some chemicol composition as the hydrogen-
containing product gas 72 {Col. 5, lines 12-14)).

A solution for the objective technical problem can also be found in A4, which deals with the
synithesis of ammonia from natural gas with reduced €02 emissions {introduction). It can be seen
from the examples in the Figures 1 and 4 that the reduction in C0O2 emissions is achieved by using
synthesis gas 1o fire the reformer used to generate synthesis gas.

A person skilled in the art who, before the priority date of the patent in suilf, had attempted 1o solve
the problem starting from A2 would have consulted A3 and A4 and recognized the advantagss of
these teachings. He would have transferred it 1o the method according to A2 without any practical
difficulties and arrived without exercising an inventive step at the subject-matter of claim 1 which
therefore lacks an inventive step (56 ERPC).

2. Claim 2 {depending on claim 1}

Article 100 {a} EPL ~ Lack of novelty using Al
The citation Al does not explicitly disclose the features of claim 2, according to which

2.1} the fuel fraction is between 1% and 40% of the total amount of CO2-depleted syngas,
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2.3 preferably between 10% and 30%.

However, the phrase "4 compiete separation of the entire (02 could also be realized in the ATR-base
plant... provided the fired heater would be fed with syngas instead of natural gas” in the last
paragraph of Al implicitly discloses that between 1% and 99% of the syngas is separated as fuel
fraction. Since the ranges specified in claim 2 are within the implicitly disclosed range and the patent
in suil coniains no information about the special effects associated with these ranges; they cannot
be referred to as selection invention to be considered new.,

The subject-matier of claim 2 is therefore not new compared to Al {Article 54 EPC).

Article 100 {a} EPC ~ Lack of inventive step inview of Al or A2 and A3

The Table 4 of A3 contains values for the amounts of CO2-depleted synthesis gas used as fuelin a
process according to Fig. 2. These values are valid for a delivery rate of CO2-depleted synthesis gas
or hydrogen product of 100,000 Nm/h. From this the shares of the fusl fraction in the total quantity
of the CO2-depleted syngas are calculated as 19%, 24%, 29% and 32%, so A3 aiso shows the features
of claim 2, which therefore lacks an inventive step in view of Al or AZ in combination with A3.

3. Claim 3 {dependent on one of claims 1 or 23

Article 100 {a} EPC — Lack of inventive step in view of AL or AZ and A3 as well as knowledge of the
skilled person

In addition to the admixiure of nitrogen 19 downstream of the C02 separation unit 23 or the PSA-
unit 17, reference A2 discioses methanation of the CO2-depleted synthesis gases downstream of the
{02 separation unit 23 or the PSA unit 17 (section f0027], [0056], [0058]). Al also shows a
methanation step (Fig. 2, option 2, methanation unit}) and a nitrogen addition step {Fig. 2, option 2,
liquid nitrogen wash). However, neither a combination of A2 and A3 nor the Al shows that

3.1} the fuel fraction is separated upstream of the methanation step

3.2} or upstream of the nitrogen addition step.

Claim 3 thus differs from a combination of A2 and A3 by either feature 3.1} or 3.2},

(%11
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These differences have the effect that a reduced amount of CO2-depleted syngas must be treated in
the methanation step or in the nitrogen addition step.

This solves the problem of reducing the effort for methanation or nifrogen addition.

A person skilled in the art concernad with this task would have recognized that regarding the €02
emissions it makes no difference whether C02 or CO are supplied to at least one furnace with the
fuel fraction or with methane formed from thase substances during methanation. For economic
considerations, he would use the fusl fraction upstream of the methanation step branched off from
the CO2-depleted synthasis gas, since then the apparatuses neaded for the methanation step are
made smallar and can be operated at lower cost.

A person skillad in the art knows that the mora nitrogen includes a fuel fraction, the lower is the
calorific value. Since the fuel fraction is a cost factor, he will try to reach the target reduction of CO2
amissions, with the smallest possible amount of fuel, Therefore, due to routine considerations, he
would have avoided diluting the C02-depleted syngas with nitrogen before the diversion of the fuel
fraction and had branched off the fusl fraction upstream of the nitrogen addition.

The skilied person would therefore be arrived without exercising an inventive step at the subject of
claim 3 which consequently lacks inventive step in view of Al or A2 and A3 and knowledge of the
skitled person {56 EPC}.

4. Claim 4 {dependent on one of claims 110 3}

Article 100 {a} EPC ~ Lack of inventive step in view of Al or A2 and A3 as well as knowledge of the
skitled person

The feature of claim 4, according to which

4.1}  the CO2-depleted synthesis gas {12} contains no more than 1000 vol.ppm €02,

is not disclosed in A1, A2 or A3,

Claim 4 thus differs from citation Al or a combination of A2 and A3 by feature 4.1},
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When burning a fuel fraction obtained according to claim 4, a release of only very small amounts of
02 into the atmospherg is achieved, so that the effect of the difference can be seen in that the 02
emission is minimized.

This effect solves the objective technical task of minimizing CO2 emissions.

The skilied person dealing with this task would have been aware that the €02 emission decreasas
with the carbon content of the fuel fraction. He would therefore have triad to remove carbon as
completaly as possible from the hydrogen-rich shifted synthesis gas by using methods known 1o him.
Such a method is known from the documeant A5,

Document AS deals, among others, with the separation of €02 from hydrogen-rich gases. On page
327 itis stated that it is possible to reduce the CO2 concentration of such gas to lass than 50 ppm
with methanol scrubbing known to a skilled worker since many decades.

To solve the problem, the skilled person had therefore used a methanol wash and had arrived
without exercising an inventive step at the subjeci-matier of claim 4, which conseguently lacks
inventive activity in view of AL or AZ and A3 as well as knowledge of the skilled person {56 EPC).

5. Claim 5 {dependenton one of claims 1 10 4}

Article 100 {a) EPC — Lack of inventive step in view of AL or A2 and A3 as well as knowledge of the
skilled person

Claim 5 requires that

5.1} the enriched air contains at least 50% oxvgen,

5.2} preferably at least 0% oxvgen.

In the {able on page 19 of Al values for the nifrogen content of the oxidizing agent used for
synthasis gas production are given, in case A {gnriched air) these are 42% and in case B {pure
oxygen) 5%. it follows that the enriched air used as an oxidizing agent contains 58% or 35% oxygen.
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Values for the oxygen content of the oxidant introduced in the secondary reformer can also be
cbtained from A3 {col. 7, lines 38-43}, which are between 88% and 100%.

Claim 5 is therefore either not new, if dependent on claim 1 {Article 54 EPL), or not inventive {56
EPC).

&. Claim & {dependent on one of ¢sims 130 5)

Article 100 {3} EPC ~ Lack of inventive step in view of A1 or A2 and A3 as well as knowledge of the
skifled person

Claim 6 states that

6.1} the fuel fraction of the synthesis gas feeds one or more of the following apparatuses: a
steam production and/or superheating furnace; one or more burners of 3 primary steam
reformer (A3, Abstract, Fig. 1, 2 and 3}; one or more furnaces for pre-heating the charge
of an autothermal reformer (A1, last poragroph} or partial oxidation reactor or natural-gas
desulphurization section.

The heating of steam generating furnaces, superheating furnaces, furnaces for preheating the
charge of a partial oxidation reactor or a natural gas desulfurization section with a gaseous fuel has
been state of the art for many decades and is known to the parson skilled in the art, which is why he
would also use the fuel fraction of the synthesis gas for heating such furnaces without exercising an
inventive step, especially becauss he recognizes that this measure can also reduce the CO2
amissions of the process.

The claim 6 is therefore either not new {Article 54 EPC) or not inventive {Article 56 EPC).

7. Claim 7 {dependent on one of ¢laims 110 6}

Article 100 {a} EPC ~ Lack of inventive step in view of A2 and A3 as well as knowledge of the skilled
person

{laim 7 states that
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7.1} a purge gas of the ammonia synthesis process, containing hydrogen and methane, is
treated o as to recover the hydrogen contained in it, obtaining a hydrogen-rich gas and a
tail gas containing methane; at least part of said {ail gas is recycled as procass gas and
subjected to said step of conversion of the natural gas into synthesis gas.

in paragraphs [00561-[0058] of A2 it is stated that a flushing gas 27 containing methane must be
discharged from the ammonia synthesis circuit in order to control inert substances. The flushing gas
27 is broken down in the PSA 17, hydrogen and nitrogen being produced for recycling into the
ammonia synthesis gas 18, as well as a methane-containing fuel 22 {Par. [0052]).

A3 describes the separation of a methana-containing by-product 76 from the CO2 deplated stream
62. At least a part 78 of the by-product 76 is recycled in the natural gas feed 10 and subjected to
conversion to synthesis gas {col. 4, lines 36-39, col. 4, line 56-¢ol. 5, line 8}, The document A3 further
describes {col. 5, lines 27-33) that optionally a part 77 of the methane-containing by-product 76 can
be used to fire the reformer 100,

The skilled parson would therefore recognize that a gas containing methane could either be burned
or used for synthesis gas production. He would implement this teaching and arrive without exercise
of an inventive step at the subject-matter of claim 7, which consequently lacks inventive step
considering A2 and A3 as well as the knowledge of the skilled person {Article 56 EPC).

8. Claim 8 {dependent on one of claims 1 50 7}

Article 100 {a} EPC — Lack of inventive step in view of Al or A2 and A3 as well as knowledge of the
siifled person

The feature of claim 8§, according to which

8.1} a part of the CO2-deplated syngas is treated in a unit for separation of nitrogen,
obtaining a first stream of nitrogen-depleied syngas and a second nitrogen-enriched
stream; at least one part of said first stream, preferably all of it, is used as fuel; any
remaining part of said first stream is fed to the synthesis of ammonia together with the
second stream,

is not disclosed in AL, A2 or A3,

Claim 8 thus differs from citation A1 or a combination of A2 and A3 by feature 8.1).
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As an effect of this difference, the patent in suit states {Par. [0069]-[0070]) that the calorific value of
the fuel fraction increases, the volume flow of combustion gases is reduced and nitrogen for the
ammonia synthesis is obtained. it solves the tasks to achieve these effects.

A person skilled in the art knows that a fuel fraction has a lower calorific value the more nitrogen it
contains. Since the fuel fraction is a cost factor, he would have tried to achieve the dasired reduction
in CO2 emissions with as little fuel as possible. As a result of routine considerations, he would have
separated nitrogen from the portion of the CO2-depleted syngas intended for fuel fraction
production to obiain nitrogen-depleted syngas as the fuel fraction. Since ammaonia synthesis gas
contains hydrogen and nitrogen, without exercising an inventive step it would have a non-fuel
portion of the fuel fraction consisting largely of hydrogen supplied together with the separated
nitrogen of the ammonia synthesis.

The skilled person would therefore be arrived without exercising an inventive step at the subject
matter of claim 8, which conseguently lacks inventive step in view of Al or A2 and A3 and
knowledge of the skilled person.

8. Claim 9 {dependent on one of dsims 130 8)

Article 100 {a} EPC — Lack of inventive step in view of A1 or A2 and A3 as well as knowledge of the
skilled person

The faature of claim 9, according to which the process includes

3.1} a step of expansion, with production of mechanical work, of the C02-depleted syngas
{12}, optionally after heating it,

is not disclosed in AL, A2 or A3,

Claimn 9 thus differs from citation Al or a combination of A2 and A3 by feature 9.1},

This difference has the effect that the pressure difference between the CO2 depleted synthesis gas
and place of combustion of its fuel fraction is used to increase the efficiency of the process.

This solves the problem of using the pressure of the fuel fraction to improve process efficiency.

10
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Using the pressure of a gas, especially a hydrogen-rich gas, to expand the gas while performing
mechanical work, for example in a turbing, belongs to knowledge of the skillad person. Also part of
this knowledge is that the work can be increased if the gas is warmed up prior to expansion.

The skilied person would therefore be arrived without exercising an inventive step at the subject
matter of claim 9, which conseguently lacks inventive step in view of Al or A2 and A3 and
knowledge of the skilied person.

19.Claim 10 {dependent on ong of clalms 1 10 8)

Article 100 {a} EPL ~ Lack of inventive step in view of A2, A3 and A1 as well as knowledge of the
skitled person

The feature of claim 10, according to which

10.1) the overall steam/carbon ratio in the conversion step is greater than 2.0, preferably
greater than 2.4 and more preferably greater than 2.7,

hias according to the patent in sui, the effect that the conversion of methane and €0 to CO2 during
the shift is incraased.

This difference solves the problem of how methane and CO can be converted more effectively in the
shift,

A skilled person knows that methane and CO can be converted more effectively by shift, if more
steam is fed 1o the shift reacior. Therefore, he will perform the shift with a steam portion as high as
possible. To this end, he can feed steam to the shift reactor independently or together with the
synithesis gas. From A2 {paragraph [0005]}, he knows that synthesis gas with an overall
steam/carbon ratio between 2.7 and 3.0 can be generated through primary and secondary
reforming.

Al {p. 18} also shows the feature of claim 10. Al states that the ATR can be operated with a
steam/carbon ratio of 3.0 when oxygen-enriched air is used as oxidant, and with 2.0, when operating
with pure oxygen.

11
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The person skilled in the art, through a simple combination of the teachings from AZ and A3 and
possibly Al as well as knowledge of the field, would arrive at the feature of claim 10, which is
therefore not inventive {56 EPC).

13. Claim 11 {dependent on one of claims 1 to 10)

Article 100 {3) EPC ~ Lack of inventive step in view of Al or A2 and A3 as well as knowledge of the
skilled person

Claim 11 requires that

111} the synthesis gas fuel fraction forms all of the fuel of the furnaces used in the conversion
saction, or

11.2} an amount of natural gas is provided as additional fuel {trim fuel), wherein said
additional fuel accounts for not more than 15% of the total combustion heat,

Neither A3 nor Al explicitly discloses tha features of claim 11. Howaver, in A3 {col.5, lines 27-45} it is
disciosad that fuel gas 74 is only optionally replaced by part of the by-product 77 or by the "trim
fuel" 18. The reformer 100 is the only fuel gas consumaer, so that implicitly also feature 11.1) is
disciosed by A3,

I the last paragraph of Al it is stated:

Since otherwise complete CO2 separation would not be achievable, the "fired heater" is the only fusl
consumer in the conversion step, so that synthesis gas fuel fraction forms the total fuel of the
furnaces used in the conversion section and Al also implicitly discloses feature 11.1).

According to the patent in suit, feature 11.2) has the effect that the performance of the fuel fraction
heated consumer can be controtied quickly.

This solvas the problem of how to adapt, that is to trim, the fuel supply to consumers with quickly
fluctuating cperating conditions,

12
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Yo solve this problem, the person skilled in the art would have searched a combustible gas that was
available guickly and sasily and would have used natural gas as trim gas either solaly on the basis of
his expertise or through the suggestion of A3 {col. 5, lines 27-42}. Since, on the one hand, natural gas
is cheaper than fuel fraction ohtained from the CO2-depleted synthesis gas and on the other hand
also the CO2 emissions can cause costs {CO2 tax], the skilled person for economic reasons would
have used as little natural gas as possible as an additional fuel and would have arrived 1o the feature
11.2) without inventive step.

The skilled person would have arrived through a mere combination of the teachings from A2 and A3
and possibly Al as wall as knowledge in the art to the features of claim 11, which is therefore not
hased on inventive step {Article 56 EPC).

12. Claim 12 {dependent on one of claims $ to 11)

Articie 100 {a} EPC ~ Lack of inventive step in view of AL or A2 and A3 as well as knowledge of the
skilled person

Claim 12 reguires that

12.1) the fusl fraction is produced in excess with respect to the fuel necassary for the
conversion section, the guantity of said fuel fraction exceeding that required being
axported from the process, and regulation of the conversion section is performed by
modulating the quantity of said fuel fraction directed towards the conversion section
and the quantity exported from the process.

Feature 12.1 solves the same problem as feature 11.2) {patent in suit, par. [0084]}, namely to quickly
adjust, which means to trim, the fuel supply to consumers to fluctuating operating conditions.

The production of a product in excess, in order to always be able to cover the temporally fluctuating
needs of a consumer, with the amount of product not consumed by the consumer being supplied to
an alternative utilization or discarded, is conventional and known to the person skilled in the art. He
therefore had solvad the task according to feature 12.1) without being inventive,

The person skilled in the art would have arrived, simply by combining the teachings from AZ and A3
and possibly Al, as well as knowledge of the field, at the features of claim 12, which is therefore not
hased on an inventive step (Article 56 EPC).

13. Claim 13 {dependent on one of claims $ 1o 12)

13

Topsoe, Inc. — EX1003
Page 682 of 1210



Article 100 {a} EPC ~ Lack of inventive step in view of AL or A2 and A3 as well as knowledge of the
skilled person

Claim 13 reguires that

13.1} the conversion of the natural gas charge into synthesis gas comprises a step of
autothermal reforming, optionally with pre-reforming, or a step of partial oxidation;
wherein said step of autothermal reforming or partial oxidation is performed with a
steamy/carbon ratio not greater than 2 (A2, Par. [0018] and [0023].

Clairn 13 is therefore not based on an inventive step in view of A2 and A3 and possibly also technical
knowledge of the field {Article 56 EPC).

14, Claim 14 {dependent on one of claims 1 1o 133

Article 100 {a} EPC ~ Lack of inventive step in view of AL or AZ and A3 as well as knowledge of the
skilled person

Claim 14 provides that

14.1) the conversion of the natural gas into synthesis gas comprises: primary reforming of the
natural gas in the presence of steam and secondary reforming performed with said
axygen flow or enriched air {&3, Abstract, Fig. 2).

Claim 14 is therefore not based on an inventive step in view of A2 and A3 and possibly also in view of
the knowledge of the field {Article 56 EPC).

15. Conclusion

Overall, the subject matter of the patent in suit is not patentable, since all claims 1 to 14 lack sither
the novelty or inventive step necessary for the grant of the patent. The reguest for revocation of the
patent is therefore justified. if the opposition division does not agree with the above statements, an
alternative reguest is made for oral proceadings 1o be scheduled.

Linde GmbH

14
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VYerwendete Schiiften:

Der Einspruch stitzt sich auf die folgenden, vor dem Anmeldetag des Streitpatents verdffentlichten

Entgegenhaltungen (Artikel 54 (2) FPU):

Al: Dr Klaus Noelker and Drjoachim johanning, Autothermal reforming: a flexible syngas route

with future potential, 2610, veréffentlicht als Preprint eines \remnq
A U5 8,137,422 82
A3: EP 281726081

Ad:  Rysta shimura, Urea Product Fxpansion by Newly Developed (02 Recovery Process from

Primary Reformer Flue Gas, AICHE TECHNICAL MANULA 2006, Vol. 47

A5 P.Heussinger, Hyrogen, 3. Purification, Uilmann's Encyclopedia of Industrial Chemistry, 2017

Einspruchsariinde:

1. Anspruch 1 {unabhangia)

Artikel 100 (a) £PU - Mangelnde Neuheit unter Verwendung von Al

Die Entgegenhaltung A1 offenbartein

1.1y Vedahren zur Synthese von Ammoniak aus Erdgas (S. 6 ff: AMMONIA PLANTS BASED ON

UTOTRERMAL REFORMING; Figure 2, Options 2 und 3),

umfassend:
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1.2y eine Umwandlung einer Charge von entschwefeltem Erdgas und Dampl (Table 3, Page
Description of Uhde's ATR test facility ) mit sauersioffangereicherter Luft oder mit Sauerstoff
in ein Synthesegas, das Wasserstoff, £0 und (G2 enthdlt, in einem Umwandiungsabschailt

(Figure 2, Options 2 und 3),;

1.3)  eine Behandlung d ~3y ithesegases die mindestens eine Shift-Reaktion des

Kohlenmonoxids in C02 (Figure 2, Opfions 2 und 3 weisen jeweils eine (0 conversion auf)
und eine anschlieRende Abtrennung von (02 aus dem Gas (Figure 2, Options 2 und 3: (0,

removal} umfasst, wodurch ein C02-abgereichertes Synthesegas und ein (O2-reicher

Gasstrom, der das aus dem Gas abgetrennte (02 enthall, erhalten wird; optional einen

Schritt zur Methanisierung (Figure 2, Option 2) des Synthesegases und /oder Zugabe von

s

Stickstoff zu dem Synthesegas (Figure 2, Oplion 3,

gekennzeichnet durch:

1.4)  eine Abtrennung eines Teils des (G2Z-abgereicherten Synthesegases als Brennstofffraktion,

wobel die Brennstofffraktion als Brennstoff mindestens einem Cfen zugefithrt wird und

1.5)  wobeidie Abtrennung der Brennstoffiraktion die Aufspaltung des (02 -abgereicherten

Synthesegases in min idestens einen ersten Strom und einen zweiten Strom umfasst, wobel

die Stréme die gleiche Zusammensetzung aufweisen,

N

1.6)  wobei der erste Strom die Brennstoffiraktion bildet und der zweite Strom Prozessgas ist, das

fir die Synthese von Ammoniak, optional nach weiterer Reinigung, vorgesehen ist.
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Im letzten Absatz der AT wird ausgefiihrt:

A complete separgtion of if

PRy .

S N A a ) A e Y e
entire (02 could also be realized in the ATR-hased

;

/. # £ A For
plant . provided the fired heater would

F A # ~F riral
be fed with syngas instead of notural

CJ

0

Die AT schiagt somit vor, in einem Gfen im Sinne des angegriffenen Patents (Abs. [0614]) sati frdgas
Syntheseqgas als Brennstoff einzusetzen. Da die Snahme 7t einer volistandigen (02-
Abtfﬁﬂnung, d.h. einer Ammoniakerzeugung aus frdgas ohne (02-freisetzung in die Atmosphare
dienen soll, kann es sich bei dem Syntheseqas nur um C0Z-abgereichertes Synthesegas handeln. Die

Al zeigt daher auch das Merkmal 1.4) des Anspruchs 1.

Weil ohne Synthesegas eine Ammoniaksynthese unmac

hware, istfur den Fachmann klar, dass
nicht das gesamte, sondern nur ein erster Teil des (02-abgereicherten Syntheseqgases als Biennstoff
eingesetzt werden kann, wahrend ein zweiter Teil fis die Synthese von Ammoniak vorgesehen ist,

Die A1 offenbart somit implizit auch die Merkimale 1.5) und 1.6) des Anspruchs 1.

Das Dokument AT offenbart daher samiliche Merkmale des Anspruchs 1, dessen Gegenstand folglich

nicht mew ist (Artikel 54 EPU).

Artikel 100 (a) EPU - Mangelnde erfinderische Tatigkeit unter Verwendung von A2 und A3 bzw.
Ad

Auch wenn der Anspruch 1 iiberaschenderweise fir neu befunden werden solite, ist er dennoch

nicht rechtsbestandig, da er nicht auf einer erfinderischen Tatigkeit beruht.
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Die Entgegenhaliung A2 offenbart ein

1.1y Verfahren 7ur Synthese von Ammoniak aus Frdgas (Fig. 2: Frdgas 10 wird zu Ammoniak 31

it Aeafril
umgesetzt),

umfassend:

1.2} eine Umwandlung einer Charge von entschweteitem Frdgas und mit
sauerstoffangereicherter Luft oder mit Sauerstoff in ein Syntheseqas, das Wasserstoff, (0O

und (02 enth

i einem Umwandlungsabschnitt (Erdgas 10 wird mif Dompf gemischtund
in einem 02-befeverten Reaktor 11 durch Fartielie Oxidation oder Autothermalreformierung
)E

Sy

zu einem Synthesegas umgesetzt (Abs. [0048

1.3}  eine Behandlung des Synthesegases die mindestens eine Shift-Reaktion des

gas 14 wird im M1S

P
-

-

Kohlenmonoxids in CC2 (das Synthe
unterzogen (Abs. [0050]) ) und eine anschlieBende Abtrennung von €02 aus dem Gas
asst, wodurch ein (02-abgereichertes Synthesegas und ein (()2~reiche=’6asstrom,des’

das aus dem Gas abgetrennte CO2 enthalt, erhalten wird {von dem geshifieten Synthesegas

~ AL g e HERRS T P Vel BT - ~E A -~ o~ -~
16 wird i der COZ-Abtrenneinneit 23 reines {02 abgetrennt, wobei ein (02-abgereichertes

4

Synthesegas 16 erfigliten wird (Abs. [0054])).

Dailiber hinaus offenbart die A2 auch das Merkmal 1.6), da das C02-abgereicherte Synthesegas 167
als Prozessgas nach weiterer Reinigung fiis die Synthese von Ammoniak vorgesehen ist (das
Syntheseqas 16" wird in der PSA-Finhelt 17 weiter gereinigt und nach Zumischung von Stickstoff 19

¢

ais Strom 18 der Ammonioksynthese 30 zur Umsetzung in Ammoniak 371 zugefGhrt |
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Der Anspruch 1 unterscheidet sich somit von der

gegenhaltung A2 durch die Merkmale 1.4) und

1.5),

Dieser Unterschied hat den Effekt, dass die CO2-Emission bei der Synthese von Ammoniak aus Erdgas

stark reduziertist,

Dieser Fifekt st die objektive technische Aufgabe, wie Ammoniak aus Frdgas mit stark verringerter

(02-Emission synthetisiert werden kann.

Eine Ldsung fir die gestellte Aufgabe kann der A3 entnommen werden, die sich mit der Erzeugung

~

eines (02-abgereicherien Synthesegases aus Erdgas mit verringerter CO2-Emission befasst

(Abstract: Sp. 3, 2. 39-43; Fig. 2, 14).

3

Dasin der A3 offenbarte Verfahren umfasst:

1.2y eine Umwandlung einer Charge von entschwefeltem Erdgas und Dampf (5p. 3, 7. 39-42;

.
il

2, 14) mit sauerstoifangereicherter Luft oder mit Sauerstoff in 2in Synthesegas, das

Wasserstoff, (G und (02 enthalt, in einem Umwandlungsabschnitt (Fig. 2 zeigt neberni dem

Dampfreformer 100 auch einen als ,oxygen secondary reformer”

(Sp. 5 7. 57-59), dem ein sauerstoffreiches Gas 26 zugefiihrt wird, um einen Wasserstoff

1.3}  eine Behandlung des Synthesegases die mindestens eine Shift-Reaktion des

4

Kohlenmonoxids in CC2 (der im Wdrmetauscher 30

LLJ
:
=
=3
o
Q“ﬁ
>
=32
[
or
S
<
©
Qi
N
=
cl
2
=

Shift-Reaktor 40 befiandelt) und eine anschiieRende Abtrennung von €07 aus dem Gas
umfasst, wodurch ein COZ-abgereiiheftes Synthesegas und ein C02-reicher Gasstrom, der

das aus dem Gas abgetrennte CO2 enthalt, erhalten wird (der im Shift-Reaktor 40 erhaltene

Topsoe, Inc. — EX1003
Page 691 of 1210



Seite 7

0 einer Gaswdsche unterzogen, wobei einim £02-

ener Waschmitielstrom

4 7.13-22). Der Strom 62 wird anschiiefiend in der Trennefrichtung 70 in das

s weftgehend kohlenstoffirei und im Vergleich zumi
Prozessstrom 42 an (02 abgereichert ist, sowie ein Methan und (0 enthaitendes

Nebenprodukt 76 zerfegt)

fEfraktion,

1.4)  eine Abtrennung eines Teils des ereicherten Synthesegases als Brennsto

wobhel die Brennstofffraktion als Brennstoff mindestens einem Ofen zugefithet wird {ein Tei!

des Wasserstofiprodukts 72 wird zur Bildung von Brennstoff 74 fir den Dampfreformer 100

f\;

A%

eingesetzt (Sp. 5 7. 27-33) und ist daher afs Brennstoffiraktion anzusprechen) und

1.5y wobeldie Abtrennung der Brennstotffrakiion die Aufspaltung des (02-abgereicherten

hesegases in mindestens einen ersten Strom und einen zweiten Strom ymfasst, wobel

die Strome die gleiche Zusammensetzung aufweisen (bei dem zur Bildung des Brennsicffs 74

eingesetzien Ieil des wasserstofthaltigen Produiktgases 72 handelt es sich um cine , divided

portion” (Sp. 5, 7. 39-41), die die gleich chemische Zusommenseizung cufweist, wie das

Eine Losung fir die objektiv gestellie technische Aufgabe kann auch der A4 entnommen werden, die
sich mit der Synthese von Ammoniak aus £rdgas mit reduzierter CO2-Emission befasst (Finieitung).

Den Beispielen der Figuren 1 und 4 ist 2u entnehmen, dass die Reduzierung der CO2-Emission durch

die Verwendung von Synthesegas zur Befeuerung des zur Synthesegaserzeugung eingesetzten

Reformers erreicht wird.

Ein Fachmann, dervor dem: Priositatstag des Streitpatents versuchthatte, die gesiellie Aufgabe

ausgehend von A2 zu {6sen, wiirde A3 und A4 konsultiert und die Vorteile dieser Lehren erkannt
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haben. Fr hatte sie ohne praktische Schwierigkeiten auf das Verfahren gemali AZ ibertragen und
ware ohne Ausitbung einer erfinderischen Téﬂgkeii zum Gegenstand des Anspruchs 1 gelangt, dem

es daher an erfinderischer Tatigkeit mangelt (56 £PU).

2. Anspruch 2 {abhangiq von Anspruch 1)

Artikel 100 {a) EPU - Mangelnde Neuheit unter Verwendung von Al

Die Entgegenhaltung A1 offenbart nicht explizit die Merkma 2, wonach die

2.1y die Brennstoiffraktion zwischen 19% und 40% der Gesamtmenge des (02-abgereicherten

Syngases,
22y vorzugsweise zwischen 10% ond 30%, umfasst.
pased

eolized in the ATR-based

C\
&
[
o
[
-

Die Formulierung “A complete separation of the entire £02 could ol

innt tha firaAd oy A it c inct i P ‘@ 7o
fant ... provided the fired heater would be fed with synqgas instead of natural gas. " im letzten

i)

Absatz der A1 offenbart aber implizit, dass zwischen 1% und 99% des Syngases als
Brennstoiffrakiion sbgetrennt werder, Da die in Anspruch 2 angegebenen Bereiche innerhalb des

implizit offenbarten Bereichs Hiegen und das Streitpatent keine Angaben dariber enthalt, das

besondere tffekie mit diesen Bereichen verbunden sind, kénnen sie auch nichtim Sinne einer

Auswahlerfindung als neu angesehen werden.

Der Gegenstand des Anspruchs 2 ist folglich nicht neu gegentber AT{Artikel 54 EPU).
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Artikel 100 (a) EPU - Mangelnde erfinderische Tatigkeit unter Verwendung von A1 bzw. AZ und
A3

Die Tabelie 4 der A3 enthalt Werte fir die in einem Verfahren geméR Fig. 2 als Brennstoff
eingesetzien Mengen an (02-abgereichertem Synthesegas. Diese Werte gelten jeweils fiir eine
Abgabemenge von C02-abgereichertem Syntheseqgas brw. Wasserstoffprodukt von 160.006Nm /h.
Hieraus errechnen sich die Anteile der Brennstofffraktion an der Gesamtmenge des (02~
abgereicherte Synthesegases 7u 190, 24%, 9% und 328, so dass die A3 auch die Merkmale des
Anspruchs 2 zeigt, dem es daher in Anbetrachtvon A1 bzw. A2 und A3 an erfinderischer Tatigkeit

angelt (56 £PD).

3. Anspruch 3{abhangigvon einem der Anspriche 1 oder 23

Artikel 100 {a) EPU - Mangelnde erfinderische Tatigkeit unter Yerwendung von AT bzw. AZ und

A3 sowie fachmannischem Koénnen

Neben der Zumischung von Stickstoft 19 stromabwarts der (02-Abtrenneinheit 23 baw. der PSA-

Finheit 17, offenbart die Fntgegenhaltung A2 eine Methanisierung des (02-abgereicherten

Synthesegase stromabwarts der COZ2-Abtrenneinheit 23 bzw. der PSA-Einheit 17 (Abs. [0027]

[o056] [0059]). Auch die A1 zeigt einen Methanisierungsschritt (Fig. 2, Option 2, methanatio

o}
o
2
~
L

sowie einen Nitrogen-Additionsschiitt (Fig. 2 Optio

n). Allerdings zeigt weder
eine Kembination von AZ und A3 noch die A1, dass

3.1} die Brennstoiffraktion stromaufwarts des Methanisierungsschritis

3.2)  oderstromaufwarts des Nitrogern-Additionsschritts abgetrennt wird
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Der Anspruch 3 unterscheidet sich somit von einer Kombination aus AZ und A3 entweder durch das

Merkmal 3.1) oder 3.2).

Diese Linterschiede haben den Effekt, dass im Methanisierungsschritt oder im Nitrogen-
Additionsschritt eine verringerte Menge an {02-abgereichertem Synthesegas behandelt werden

Muss.

Dies 16st die Aufgabe, den Aufwand fir die Methanisierung oder die Nitrogen-Addition zu reduzieren.
Ein mit dieser Aufgabe befasster Fachmann wiirde erkannt haben, dass es beziiglich der C02-
Emissionen keinen Unterschied macht, ob dem mindestens einen Ofen mit der Brennstofffraktion €02
bzw. {0 oder aus diesen Stoffen bei der Methanisierung gebildetes Methan zugefihrt wird. Aus
wirtschaftlichen Uberlegungen wirde er daher die Brennstoffitaktion stromaufwirts des
Methanisierungsschritts von dem (02-abgereicherten Synthesegas abgezweigt haben, da dann die
fir den Methanisierungsschiitt benétigten Apparate zu geringeren Kesten kleiner ausgefGhrtund
betrieben werden kénnen.

Der Fachmann weil, dass eine Brennstofffraktion einen umso geringeren Heizwert besitzt, je mehr
Stickstoff sie umfasst. Da die Brennstofffraktion einen Kostenfaktor darstellt, wird erversuchen, die
angesirebte Reduzierung der COZ-Emission, mit einer mdglichst geringen Brennstoffmenge zu
erreichen. Aufgrund von RoutineUberlegungen hatte er es dahervermieden, das (02-abgereicherete
Synthesegas vor der Abrweigung der Brennstofffraktion mit Sticksioff zu verdinnen und hatle die

Brennstofffraktion stromauiwarts der Nitrogen-Addition abgezweigt.

Der Fachmann ware daher ohne Ausiibung einer erfinderischen Tatigkeit zum Gegenstand des
Ansprischs 3 gelangt, dem es folglich in Anbetracht von A1 bzw. AZ und A3 sowie fachmannischem

Konnen an erfinderischer Tatigkeit mangeit (56 FPU).
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4. Anspruch 4 (abh3naigvon einemder Anspriche 1bis3)

Artikel 100 (a) EPU - Mangelnde erfinderische Tatigkeit unter Verwendung von A1 bzw. A2 und

A3 sowie fachm&nnischem Kénnen
Das perkmal des Anspruchs 4, wenach
41)  das (02-ahgereicherte Synthesegas (12) nicht mehr als 1060 Vol ppm €02 enthalt

1

istwederin A1, AZ oder A3 offenbart.

Der Anspruch 4 unterscheidet sich somit von der Entgegenhalt

und A3 durch das Merkmat 4.1

ung A1 bzw. einer Kombination von A2

Beider Verbrennung einer gemaR Anspruch 4 erhalienen Brennstofffraktion gelangen nur sehr
geringe C02-Mengen in die Atmosphare, 5o dass der Effekt des Unterschieds darin gesehen werden

kann, dass die CO2-Emission minimiert wird.
Dieser Effekt 18st die objektive technische Aufgabe, die COZ-Emission zo minimieren.

Dem mit dieser Aufgabe befassten Fachmann ware bewusst gewesen, dass die COZ-Emiossion mit
dem Kehlenstoffgehalt der Brennstofffraktion abnimmt. £r hatte daherversucht, den Kohlenstoff aus
dem wasserstoifreichen geshifteten Synthesegas durch den Finsatz ihm bekannter Verfahren

méglichst vollstindig abzutrennen. Ein solches Verfahren aus dem Dokument AS bekannt,
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Das Dokument A5 hefasst sich u.a. mit der Abtrennung ven (02 aus wasserstoffreichen Gasen. Auf
Seit 327 wird angegeben, dass es méglich ist, mit der dem Fachmann seit vielen Jahizehnten
vertrauten Methanol-Wasche die CO2-Konzentration gines derartigen Gases auf wenigerals 50ppm

I8 Verfingernm.

Zur Lésung der gesteliten Aufgabe hatte der Fachmann daher eine Methanol-Wasche eingesetzt und
ware ohne Ausiibung einer erfinderischen Tatigkeit 7um Gegenstand des Anspruchs 4 gelangt, dem

N

es folglich in Anbetracht von A1 bzw. A2 und A3 sowie fachmannisc

em Kannen an erfinderischer

Tatigkeit mangelt (56 EP().

5. Anspruch 5 {abhanaigvon einemder Anspriche 1 bis 4)

Artikel 100 (a) EPU - Mangelnde erfinderische Tatigkeit unter Verwendung von A1 bzw. A2 und

A3 sowie fachmdnnischem Kdnnen

Der Anspruch S fordert, dass

5.1 die angereicherte Luft mindestens 50% Sauersioff

5.2)  vorzugsweise mindestens 90% Sauversioff, enthait.

In der Taheile auf Seite 19 der AT werden Werte filr den Stickstoffgehalt des beider

Synthesegaserzeugung eingesetzt Oxidationsmittels angegeben. im Falle A {enriched air) sind dies

42% und im Fail B (pure oxygen) 5%. Daraus folgt, dass die als Cxidationsmittel eingesetzte

angereicherte Luft 58% bzw. 95% Sauerstoft enthait
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Auch aus der A3 kéinnen Werte fiir den Saverstoffgehalt des im Sekundérreformer eingesetzten

Oxydationsmittel entnommen werden (Sp. 7, 7. 38-43), die zwischen 98% und 100% liegen.

Der Anspruch 5 ist daher entweder nicht neu, wenn riickbezogen auf Anspruch 1 {Artikel 54 EPT),

I

ader nicht erfinderisch (56 FPU).

6. Anspruch 6 (abhdngigvoen einem der Anspriche 1 bis 5)

Artikel 100 (a) EP{] - Mangelnde erfinderische Tatigkeit unter Verwendung von AT bzw. AZ und

A3 sowie fachmannischem Kénnen

Der Anspruch 6 gibt an, dass

I

6.1)  die Brennstofffraktion des Synthesegases eine ader mehrere der folgenden Vorrichtungen

eines Primardampfreformers (A3, Absiract Fig. 1, 2 und 3); einen oder mehrere Ofen zum

Vorheizen der Charge eines autothermischen Reformers (A7, letzter Absatz) ader eines

Partizloxidationsreakiors oder eines Erdgasentschwefelungsabschaitis.

Die Beheizung von Dampferzeugungsdfen, Uberhitzungsdafen, Gfen zum Vorheizen der Charge eines
Partialoxidationsreaktors oder eines Erdgasentschwelelungsabschnitts mit einem gasformigen
Brennstoff ist seit vielen jahrzehnten Stand der Technik und dem Fachmann bekannt, weshalb er
ohne Auslibung einer erfinderischen Tétigkeit die Brennstofffraktion des Synthesegases auch zur
Beheizung derartiger Ofen einsetzten wirde, zumal er erkennt, dass auch durch diese MaRnahme die
it

C0Z-Emission des Verfahrens reduziert werden kann.
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Der Anspruch 6 ist daher entweder nicht neu (Artikel 54 EPU) oder nicht erfinderisch (Artikel und 56

Friy.

7. Anspruch 7 (abhéngiqvon einem der Anspriiche 1 bis 63

Artikel 100 (3) EPU - Mangeinde erfinderische Tatigkeit unter Verwendung von AZ und A3 sowie

fachmannischem Koénnen

Der Ansprich 7 gibt an, dass

7.1y einSplilgas des Ammoniaksyntheseverfahrens, das Wasserstoff und Methan enthalt, so
behandelt wird, dass der darin enthaltene Wasserstoff zuriickgewonnen wird, wobei ein
wasserstoffreiches Gas und ein Methan enthaliendes Endgas erhalten wird, wobei

mindestens ein Teil des Endgases als Prozessgas wiederverwertet wird und dem Schritt der

Umwandiung des Frdgases in Synthesegas unterzogen wird.
In den Absatzen [0056]-{0058] der AZ wird angegeben, dass zur kontrolle von inerten Stoffen ein

methanhaitiges Splilgas 27 aus dem Ammoniak-Synthesekreis ausgeschicust werden muss. Das
Spiilgas 27 wird in der PSA 17 zerleqgt, wobei Wasserstoff und Stickstoff zur Rickfihrung in das
Ammoniak-Synthesegas 18 sowie ein methanhaltiger 8rennstoff 22 (Abs. [0052]) anfallen.

Die A3 beschreibt die Abtrennung eines methanhaltigen Nebenprodukts 76 aus derm C02-
abgereicherten Strom 62. Zumindest ein Teil 78 des Nebenprodukis 76 wird in den Erdgas-Finsatz 10
zurickgefihrt und der Umwandlung in Syntheseqas unterzogen (Sp. 4, 7. 36-39, 5p. 4, 7.56-5p.5, 1.
6). Die A3 beschreibt weiter (Sp. 5, 7. 27-33), dass optional ein Teil 77 des methanhaltigen

Nebenprodults 76 zur Befeuerung des Reformers 100 eingesetzt werden kann.
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Der Fachmann hatte daher erkannt, dass ein methanhaltiges Gas entweder verbrannt oder als Finsatz

fir die Synthesegaserzeugung genutzt werden kann. Fr hitte diese Lehre umgesetzt und ware chne
Austibung einer erfinderischen Tatigkeit zum Gegenstand des Anspruchs 7 gelangt, dem es folgiich in
Anbetracht von AZ und A3 sowie fachmannischem Kénnen an erfinderischer Tatigkeit mangelt

{Artikel 56 FPO).

8. Anspruch 8 (abhdngigvoen einemder Anspriche 1 his D

Artikel 100 (a) EP{] - Mangelnde erfinderische Tatigkeit unter Verwendung von AT bzw. AZ und

A3 sowie fachmannischem Kénnen

Das Merkmal des Anspruchs 8 wonach

8.1  einTeil des (02-abgereicherten Syngases in emer Einheif zur Abtrennung von Stickstoff
behandelt wird, wmbe; ein erster Strom von stickstoffabgereichertem Syngas und ein zweiter,
mit Sticksteff angereicherter Strom erhalten wird; wobei mindestens ein Teil des ersten
Stroms, vorzugsweise alles davon, als Brennstoff verwendet wird; wobe jeder verbletbende
Teil des ersten Stroms 2usammen mit dem zweiten Strom der Ammoniaksynthese zugefihrt

wifd,

istweder in A1, AZ oder A3 offenbart.

Der Anspruch 8 unterscheidet sich somit von der Entgegenhaliung A1 bzw. einer Kombination von A2

und A3 durch das Merkmal 8.1).
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Als Effekte dieses Unterschieds gibt das Streitpatent an (Abs. [00691-{0070]), dass der Heizwert der
Brennstotffraktion erhaht, der Volumenstrom der Verbrennungsgase reduziert und Stickstoff fiir die

Ammoniaksynthese gewonnen wird. Er i6st die Aufgaben, diese Effekte zu erreichen.

DerFachmann weil, dass eine Brennstofffraktion einen umso geringeren Heizwert besitzt, je mehr
Stickstoff ste umtasst. Da die Brennstofffraktion einen Kostentfaktor darstelit. hitte er versucht, die
angestrebte Reduzierung der (02-Fmission, mit einer miglichst geringen Brennstoffmenge 7u
erreichen. Aufgrund von RoutineUberiegungen hatte er Sticksteff von dem Hir die Frzeugung der
Brennstoffirakiion vorgesehenen Teil des (02-abgereichereten Synthesegas abgefrennt, um
stickstoffabgereichertes Synthesegas als Brennstoftfrakiion zu erhalten. Da Ammoniaksynthesegas
Wasserstoff und Sticksioff enthalt, hatte er chne Ausitbung einer erfinderischen Tatigkeit einen nicht
als Brennstoff bendtigten Teil der weitgehend aus Wasserstoff bestehenden Brennstofffraktion

zusammen mit dem abgetrennien Stickstoff der Ammoniaksynthese zugefihst,
Der Fachmann waie daher ohne Austbung einer erfinderischen Tatigkeit zum Gegenstand des
Anspruchs & gelangt, dem es folglich in Anbetracht von A1 bzw. A2 und A3 sowie fachmannischem

Konnen an erfinderischer Tatigkeit mangeit (56 £PT).

9. Anspruch 9 {abhangig von einem der Anspriiche 1 bis )

Artikel 100 {a) EPU - Mangelnde erfinderische Tatigkeit unter Yerwendung von A1 bzw. A2 und

A3 sowie fachmannischem Kannen

Das terkmal des Anspruchs 9, wonach das Verfahren

9.1y auch einen Schritt der Expansion unter Erzeugung mechanischer Arbeit des (02-

abgereicherten Syngases (12}, optional nach dessen Erwarmung, umfasst,
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istwederin A1, AZ oder A3 offenbart.

Der Anspruch 9 unterscheidet sich semit von der Entgegenhaltung A1 bzw. einer Kombination von A2

und A3 durch das Merkmal 9.1).

Dieser Unterschied hat den Effekt, dass der Druckunterschied zwischen des C02-abgrecherten

Synthesegases und seinem Verbrennungsaort der Brennstoffiraktion zur Fffizienzsteigerung des

Verfahrens genutzf wird.

Dies last die Aufgabe, den Bruck der Brennstofffraktion zur Verbesserung der Verfahrenseffizienz zu

nutzen.

Den Druck eines Gases, insbesondere eines wasserstoffreichen Gases, dadurch zu nutzen, dass das
Gas lJF\tE’.i"u’GHiChUJFK_} mechanischer Arbeit beispielsweise in einer Turbine entspannt wird, gehort
zum fachmannischen Wissen. Ebenso gehidrt zu diesem Wissen, dass die verrichtete Arbeit erhoht

werden kann, wenn das Gas vor der Expansion angewarmt wird.
Der Fachmann ware daher ohne Ausiibung einer erfinderischen Tatigkeit zum Gegenstand des
Anspruchs 8 gelangt, dem es felglich in Anbetrachtvon AT bzw. A2 und A3 sowie fachmannischem

Konnen an erfinderischer Tatigkeit mangelt (56 EPU).

10. Anspruch 10 (abhéngiqvon einem der Anspriche 1 bis %)

Artikel 100 (3) EPU - Mangelnde erfinderische Tatigkeit unter Verwendung von AZ, A3 und

Atlsowie fachméannischem Kénnen
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Das terkmal des Anspruchs 10, wonach

10.1)  das Gesamt-Dampf/Kohlenstoft-Verhaltnis im Umwandlungsschritt groler als 2,0,

fee ™ =3
7

vorzugsweise gréBer als 2. 4 und besonders bevorzuglt gréRer als 2,7 ist,

hat gemal dem Streitpatent den Effeid, die Umwandlung von Methan du C0 74 C02 wahrend dey

=

Shift zu erhohen.

Dieser Unterschied 1ast die Aufgabe, wie Methan und CO in der Shift effektiver umgeselzt werden

kénnen.

Der Fachmann weil}, dass Methan und £0 umso effektiver durch Shift umgesetzt werden konnen, je
mehr Dampf dem shift-Reakior zugefihrt wird. Er wird daher die Shift mit einem méglichst hohen
Dampfanteil durchfihren. Hierzu kann er dem Shift-Reaktor Dampf unabhéangig oder zusammen mit
dem Synthesegas zufihren. Aus der AZ (Abs. [00051) weil er, dass Synthesegas durch Primar- und
sekundarreformierung mit einem Gesamt-Dampf /Kohienstoff-Verhaltnis zwischen 2,7 und 3,0

erzengt werden kann.

Dariiber zeigt auch die A1 (5. 18) das Merkmal des Anspruchs 10. Die A1 gibt an, dass das der ATR mit
einem Dampf/Kohlenstoff-Verhditnis von 3,0 betrieben werden kann, wenn als Oxidationsmittel
sayerstoffangereicherte Luft eingesetzt wird, und mit 2,6, wenn der Betrieb mit reinem Sauerstoff

durchgefihrt wird.

Der Fachmann ware somit durch eine bloBe Kombination der Lehren aus A2 und A3 und ggf. Alsowie
fachmannischem Kénnen zum Merkmal des Anspruchs 10 gelangt, der daher nicht erfinderisch ist (56

EPU).
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11. Anspruch 11 {(abhangig von einem der Anspriiche 1 bis 10)

Artikel 100 (a) EPU - Mangelnde erfinderische Tatigkait unter Verwendung von A1 bzw. A2 und

A3 sowie fachmannischem Kdnnen

Anspruch 11 schiagt vor, dass

11.1)  die Synthesegas-Brennstoffiraktion den gesamten Brennstoff der im Umwandlungsabschnitt

verwendeten Ofen bildet, oder

11.2) eine Menqge an Frdgas als 7usatzbrennstoff (frim fue/) bereitgesteilt wird, wobei dieser
Zusatzbrennstoff nicht mehr als 15% der gesamten Verbrennungswarme ausmacht.
Weder A3 noch A1 offenbart explizit die Merkmale des Anspruchs 11, Allerdings wird in der A3 (Sp.§,

7.27-45) ausgeflinrt, dass Brenngas 74!ediglich thi()!:afdljich einen Teil des Nebenprodukts 77
oderdes  trim fuels”18 erganzt wird. Der Reformer 100 ist der einzige Brenngasverbraucher, 50 das

implizit auch das Merkmal 11.1) durch die A3 offenbart wird.

Im letzten Absatz der AT wird angegeben:

/

he entire (02 could aiso be realized in the ATR-based

“A complete separation of t
plant ... provided the fired heater would be fed with syngas instead of noturo

o

as.

\C\

Da ansonsten keine vollstandige CO2-Abtrennung erreichbar wire, stelit der fired heater” den
einzigen Brennstoff-Verbraucher im Umwandlungsschritt das, so dass Synthesegas-
Brennstofffrakiion den gesamten Brennstoff der im Umwandiungsabschnitt verwendeten Ofen biidet

und die A1 das Merkmal 11.1) ebenfalls implizit offenbart.
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Das dMerkmal 11.2) hat gemaR Streitpatent den Effekt, dass die Leistung der mit der
Brennstofffrakiion beheizten Verbraucher schnell geregelt werden kann.

Dies lost die Aufgabe, die Brennstoffzufuhr 7u den Verbrauchern schnell an schwankende

’

Betriebshedingungen anzupassen, d.h. 7y trimmen.

7ar L6sung dieser Aufgahe hatte der Fachmann ein rasch und unkompliziert verfiigbares Brenngas
gesuchiund hitte entweder allein aufgrund seines Fachwissens oder durch Anregung der A3 (Sp. 5,
1.27-42) Erdgas als Trimm-Gas eingeseizt. Da einerseits [rdgas billiger ist als die aus dem C02-
abgreicherten Synthesegas gewonnene 8rennstofffraktion und andererseits auch die C0Z-
Fraissionen Kosten verursachen knnen {C02-Abgabe), hatten der Fachmann ays wirtschaftlichen
Grinden so wenig Erdgas wie moglich als Zusatzbrennsioff eingesetzt und wére zo dem im Merkmal

11.2) angegebenen Wert gelangt, ohne erfinderisch tatig werden zu mussen.
Der Fachmann ware somit durch eine bloRe Kombination der Lehren aus AZ und A3 und ggf. Alsowie

fachmannischem Kénnen zu den Merkmalen des Anspruchs 11 gelangt, der daher nicht auf einer

erfinderischen Tatigkeit berubt (Artike! 56 EPU).

12. Anspruch 12 (abhangig von einemy der Anspriche 1 his11)

Artikel 100 (a) EPU - Mangelnde erfinderische Tatigkeit unter Verwendung von AT bzw. AZ und

A3 sowie fachmannischem Kénnen
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Anspruch 12 schidgt vor, dass

12.1) die Brennstofifraktion im Uberschuss in Bezug auf den fir den Umwandlungsabschaitt
erforderfichen Brennstoff erzeugt wird, wobei die Menge der Biennstofffiaktion, die iber die
erforderiche hinausgeht, aus dem Verfahren exportiert wird, und eine Regelung des
Umwandiungsabschnitts durch Modulieren der Menge der zum Umwandiungsabschnitt

gerichteten Brennstoffiraktion und deraus dem Frozess exportierten Menge erfolgt.

Das Merkmal 12,1 18st dieselbe Aufgabe wie das Merkmal 11.2) (Streitpatent, Abs. [0084]) ndmlich,
die Brennstoffzufuhr zu den Yerbrauchern schnell an schwankende Betriebsbedingungen

anzupassen, d.h. zu trimmen,

SR

Die Erzeugung eines Produkts im Uberschuss, um den zeitlich schwankenden Bedari

Verbrauchers stets decken zu kénnen, wobei die vom Verbraucher nicht abgenommene

Produktmenge einer alternativen Verwertung zugefihrt oder verworfen wird, ist konventioneil und
dem Fachmann bekannt. Erhatte daher die gestelite Aufgabe entsprechend dem Merkmal 12.7)

gelost, ohne erfinderisch tatig zu werden.
Der Fachmann ware somit durch eine bloBe Kombination der Lehren aus A2 und A3 und ggf. Alsowie

fachmannischem Kdnnen zu den Merkmalen des Anspruchs 12 gelangt, der daher nicht auf einer

erfinderischen Tatigkeit beruht (Artikel 56 £PUY.

13. Anspruch 13 {abhanaig von einem der Anspridche 1 bis 12)

Artikel 100 {a) EP - Mangelnde erfinderische Tatigkeit unter Verwendung von A1 bzw. A2 und

A3 sowie fachmannischem Kénnen
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Anspriich 13 fordert, dass

131} die Umwandiung der Erdgas-Charge in Synthesegas einen Schiilt des auiothermen

Reformierens, optional mit Vorreformierung, oder einen Schritt der partiellen Oxidation

gmiasst wobei der Schritt des autothermen Reformierens cder der partiellen Oxidation mit

einem Dampf/Kohlenstoff- Verhaltnis von nicht mehrals 2 durchgefihrt wird (A2, Abs.

Der Anspruch 13 beruht dzherin Anbetracht von A2 und A2 sowie gaf. auch fachmannischem Kénnen

nicht auf einer erfinderischen Tatigkett (Artikel 56 EPU).

14. Anspruch 14 (abhdngigvon einemder Anspriiche 1 bis 13)

Artike! 100 (3} EPU - Mangelnde erfinderische Tatigkeit unter Verwendung von A1 bzw. A2 und

A3 sowie fachméannischem Kénnen

Anspruch 14 sichivor, dass
14.1) die Umwandiung des Erdgases in Synthesegas umfassi: primares Reformieren des Erdgases in
Gegenwart von Dampf und sekunddres Reformieren, das mit dem Sauerstoifstrom oder

angereicherter Luft durchgefthrt wird {A3, Abstract, Fig. 2).

Der Anspruch 14 beruht daher in Anbetracht von AZ und A2 sowie ggf. auch fachmannischem Kénnen

nicht auf einer erfinderischen Tatigkeit (Artikel 56 EPD).
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15. Schiussfolgerung

Insgesamtist der Gegenstand des Streitpatents nicht patentfahig, da es samtlichen Ansprichen 1 bis
14 entweder an der fir die Patenterfeiiung notwendigen Neuheit oder erfinderischen Tatigkeit

mangelt. Der gestellte Antrag auf Widerruf des Patentes ist damit gerechtfertigh.

Sollte sich die Finspruchsabteiiung den obigen Austiihrungen nicht anschiieRen, wird hilfsweise die
Anberaumtng einer mindiichen Verhandiung beantragt.

Linde GmbH

Or. Werner Fischer

AV 521190

Anlagen: Entgegenhaltungen A1 bis A5
Abbuchungsauftrag
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REQUESTS

- Bis requestsd 10 revoke the patent BEP 3 358 067 B1 ("the disputed patent”) pursuant (o
Art. 101 (2) EPC inits entirety. The requast to revoke the patent EP 3 358 067 B1is based
on Art. 100 (&) BERPC.

- As an auxiliary measure, oral proceedings pursuant to Art. 116 (1) EPC are requested.

WRITTEN REASONED STATENMENT PURBUANT TO RULE 78{1), (2} EFC

Bibliographic data of EP 3 358 067 B1 (EP 18702877.2}

Filing date: 31.01.2018
Priority date: 15.02.2017

06.10.2017
Publication date:  25.12.2019
Grant date: 08.09.2021

GROUND FOR OPPOSITION PURSUANT TO ART. 100 (&) ERC

Granted claims 1 to 14 do not fulfili the requirements of Art. 52(1) EPC {ogether with Art. 54(1),
{2y ERPC and Art. 56 EPC. Opponent cites the following documents:
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Tabda 1: cited documents

Number | Document Fublication date
o1 US 2004/ 0234426 AT 25.11.2004

D2 EP 10648 817 B1 26.04.2006

D3 EP 2 266 922 A1 2812.2010

D4 Max Appt Ammonia Principles and Industrial Practice, 1999, | 1999

Wiley-VCH, ISBN 3-527-20583-3;
D& DE 10 2015 210 803 At 15.12.2016
D8 DE 102014 209 635 A1 26.11.2015

The earliest priority date of the disputed patent is 15.02.2017. Therefore, D1 to D6 form state of
the art pursuant to Art. 534(2) EPC.

1. GRANTED CLAM 1

1.1 Lack oF NoverTy In View oF M1

The subject matlter of claim 1 lacks novelty in view of D1, The features of claim 1 in comparison

to the disclosure of D1 are shown in table 2.
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Page 716 of 1210



GULDE & PARTNER

Tabde 2: claim 1 in comparison to the disclosure of D1

Aj22

Feature

EF 3 358 067 B

21 (US 2004 / 0234426 A1)

aj

Frocess for synthasis of ammonia from

natural gas, comprising:

claims {(Le. claim 1, claim 8).

b}

conversion of a charge of desulphurized
natural gas and steam, with oxygen-
anviched air or with oxygen into a
synthesis gas containing hydrogen, CO

and COZ, in a conversion section;

claim 8

¢}

a fireatment of said synthesis gas
comprising at least a shift reaction of the

carbon monoxide into CO2,

paragraph [0024], “Heat from the
reforming process is recovered in &
waste heat recovery unit 230, and
shift

more

the reformer effluent is
converted in one o
downsiream shift converters (e.g.,
high and

convertersy 240 to

fow ilemperaturs  shift
produce
242,

COmprising

converter efffuent
predominantly
garbon

hydrogen, nitrogen, and

dioxide.

2

and subsequent separation of CO2 from
the gas, thus obtaining & CO2-depleted
synthesis gas and a CO2-rich gaseous
flow containing the CO2 separated from
the gas,

paragraph [0038], "A subssquent
acid gas removal unit (here: carbon
dioxide removal unity 850 removes
significant quantities of carbon

dioxide, ...”

optionally, a step for methanation of the
synthesis gas and/or addition of nitrogen
to the synthesis gas,

paragraph  {003%], “..and &

methanator 86680 downstream of the
acid gas removal unit converis

residual carbon monoxide  and

carbon dioxide to methans.”

Topsoe, Inc. — EX1003
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L 5son

separation of a part of sad CO2-

depleled synthesis gas as fuel fraction

paragraph [0014], "a separation
unit separates a feed gas having a
molar ratio of hydrogen 1o nitrogen
of less than 2.5 into a fuel gas and
the ammonia synthesis make-up

»

gas.

whersin said fuel fraction (14} is fed as

fuel to at least one furmnace

paragraph [0018], “at least one of
the purge gas and the fusl gas are

combusted in the primary reformer.”

and wherein said separation of the fusl
fraction comprisss the split of said CO2-
depieted synthesis gas into at least a
first stream and a second stream, said
streams having the same composition

paragraph [0044], “A first portion
of methanator effluent 8827 isfed to
the PSA 685 that separates the
methanator effluent 862A info a
hydrogen rich stream 862A and a
waste stream 662A" predominantly
comprising methane,  hydrogen,
and nitrogen. A second portion of
methanator effluent 862B is fed
directly o the syngas compressor
880, that also

hydrogen rich stream 882A to form

compresses

a compressed syngas having a
molar ratio of hydrogen to nitrogsen
of about 3.0

whersin the first stream forms the fusl
fraction and the second stream is
process gas intended for the synthesis

of ammonia,

paragraph [0048], “The waste gas
is preferably combined with the
purge gas from the synloop 880 {o
combined waste gas siream 87

and fed info the burner of primary
reformer 610, while the synthesis
loop 680 produces  ammonia

product 8927

Topsoe, Inc. — EX1003
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6/22

ER

i)

optionally after further purification.

sg8 g}, methanation as optional

further purification

31 has already been cited in the examination procesdings. it was out of guestion that D1

discloses features a) to g) and i) {0 ). D1 also discloses feature h). In the examination proceedings

it was argued that the split of the CO2-depleted synthesis gas does not lead 1o two streams having

the same composition, becauss the fuel gas is allegedly a purgs stream rasuliing as a by-product

from a transformation process of a COZ depleted synthesis gas into a purified synthesis gas.

However, figure 6 of D1 disclosas that the CO2 deplsted syngas is spiit after methanation 660

into two stream 8824 and 6628 that do, in fact, have the same composition.
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figure 1 - Figure § of D1

Raragraph [0040] also siates:

‘A first portion of methanator effiuent 6624 is fed io the PSA 685 that separates the

methanator effiuent 6624Ainto a hydrogen rich stream 6824 and a wasite stream 6624”7
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predominantly comprising methane, hydrogen, and nitrogen. A& second portion of
meathanator effluant 8628 is fed directly to the syngas compressor 680, that alsc
compresses hvdrogen rch stream 6624 fo form a comprassed syngas having a molar

ratio of hydrogen fo nitrogen of about 3.0.7
Claim 1 does not restrict any further treatment of the fuel fraction before it is fed o a furmnace.
Therefore, granted claim 1 is not novel in view to D1 pursuant to Arl. 54(1), (2) EPC.

1.2 LACK OF INVENTIVE STEP BASED ON D2

Claim 1 is not hased on an inventive step based on reference D2.

D2 discloses a process for the production of hydrogen, that can of course be used for the
production of ammonia (feature a}). For example, in paragraph [0014] i is stated that the
disclossd process steps have proven themselves also for the production of ammonia.

Furthermore, claim 1 of D2 reads:

Method for extracting hydrogen from a methane-containing gas, in particular natural gas,
wherein hydrocarbons contained in the gas are catalytically splii info hydrogen, carbon
monoxide and carbon dioxide in a reformer by maans of steam, and catalylic conversion
of the resulling carbon monoxide (o carbon dioxide and hydrogen fakes place in a
downstream conversion siage (feature ¢}) by means of steam,

wherein the carbon dioxide is removed from the converted gas stream (8) by means of a
gas scrubber (7} (feature d}), and the scrubbed hydrogen-rich gas stream (10} is then
separated in a pressure swing adsorption system (feature §}) (11) into a product gas
stream (12) consisting of hydrogen and a waste gas stream (13}, and

whersin the waste gas stream (13}, togsther with hydrogen (14) which is branched off from
the gas stream {(10) behind the gas scrubber (7), is passed to the reformer (4) as a

combustion gas that is largely free of carbon, and burned there (features 1), g}, h), i)
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As for features f), g}, h), and i) itis shown in Fig. 1 of D2, that a CO2-depleted gas stream is spiit
into a product gas stream that is being purified and then used as process gas, whereas stream

14 with the same composition is sent to a reformer as fuel gas.

W{gﬁ |

e - I
I ,f

wwwwwwwwwww et

m:gwi

% 3

/

7%

figure 2 - Figure 1 of D2

Ciaim 1 does not restrict the fuel gas fraction to be the only fuel gas o be sent to a furnace. On
the contrary the ferm “fuel fraction” indicates, that this fuel gas is a fraction of the fuel gas that is
actually directad {0 the respective furnace as it is also shown in every emboediment infigures 1 ©
4.

Since D2 does not directly aim for the production of ammonia but rathser the preparation of syngas
that can later be used for the synthesis of ammonia (which is what claim 1 of the disputed patent
also discloses), the subject matier of granted claim 1 differs from D2 by the explicit formulation of

feature b} (and optional feature &),

conversion of a charge of desulphurized natural gas and steam, with oxygen-enriched air
or with oxygen into a synthesis gas containing hydrogen, CO and CO2, in a conversion

section.
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This featurs rasulis in the technical effect, that the hydrogen to nitrogen molar ratic for the syngas

can be maintained at a ratic of about 3 to 1 for the further synthesis of ammonia.

The objective technical problem is to improve the production process of hydrogen to form a

syngas that is suitable for the production of ammeonia.

This process step is well known, so that a person skilied in the art would include, for exampie, a
secondary reformer for the production of syngas solely based on the basic knowledge of the

parson skilled in the art.

Secondary reforming is, for example, alse shown in D1 (i.e. {0020, which is an example for
ammonia production. Alse, D4 discloses the typical conditions for the production of ammonia
(4.1.1).

As an alternative for steam reforming with a primary and a secondary reformer, | is also known
to utilize an autothermal reformer. This alternative is for example shown in D5 (e [DO03) and
36 (i.e. [0006]). The person skilied in the art is able (o choose from these alternatives based on
the process conditions that they have to work with.

When a primary and secondary reformer is used, oxygen enviched air will be used in the

secondary reformer (feature by} first alternative).

In an autothermal reformer oxygen is used for the reforming process (feature b) second
alternative). One advantage of the autcthermal reformer is that nitrogen can be added later in the
process which can have an advantageous sffect on the dimensions of certain apparatuses of the

front end of an ammonia plant,

Therefore, feature b)), is not based on an inventive siep pursuant to Arl. 58 EPC based on D2
with the knowledge of the psrson skilled in the art or al least in combination with one of the
refarences D1, D4, D5 or DG,

Topsoe, Inc. — EX1003
Page 722 of 1210



GULDE & PARTNER 10722

As for optional feature e) & methanation is a commonily used method for purification {(see e, D1,
Fig. 6 or D4, 4.1) next o a PSA. The person skilled in the art would easily be able to chooss a

methanation for the process instead of a PSA (feature g) first alternative).

When an autothsrmal reformer (s used, the person skilled in the art would automatically include

the addition of nitrogen, as elaborated above (feature ) second alternative).

Therefore, optional feature ) is not based on an inventive step pursuant o Art. 56 EFPC based
on D2 with the knowledge of the person skilled in the art or at least in combination with ong of the
references D1, D4, D5 or D6,

1.3 LACK OF INVENTIVE BTEP BASED ON D3

Ciaim 1 is not based on an inventive step based on reference D3.

B3 discloses, analogous to reference D2, a process for the production of hydrogen, that can of
course be used for the production of ammonia (feature a}). For example, in paragraph [0055] it
is stated that secondary reforming as further step in the production of ammonia and msathanol is

used. Furthermore, claim 1 of D2 reads:

A process for producing a hydrogen-containing product gas (72), comprising:

{a) infroducing a process siream (10) comprising steam and at least one hydrocarbon
selected from the group consisting of methane, ethane, propane, butane, peniane, and
hexang info a plurality of catalyst-containing reformer tubes (104) in a reformer furnace
{100} and reacling the process stream inside the plurality of catalyst-containing reformer
fubes (104) at a first temperature ranging from 700°C o 1000°C and a first pressure
ranging from 0.2 10 5 MPa (2 to 50 aimospheres) 1o form a reformate stream (1)
comprising hydrogen, carbon monoxide, methane and steam and withdrawing the
reformate stream (12) from the plurality of catalyst-containing reformer tubes (104);

{b} reacting the reformate siream (12, 32) in the presence of a shift catalyst (44) at a
second temperature ranging from 190°C to 500°C and 2 second pressure ranging from
0.2 to 5 MPa (2 to 50 atmospheres) to form a second process stream (42) comprising

carbon dioxide, hydrogen, carbon monoxide and methane feature ¢}
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(¢} scrubbing the second process stream (42) with a wash stream (84) to form a carbon
dioxide-depleted stream (82) and a carbon dioxide-loaded wash siream (66} (featurs d});
{d) separating the carbon dioxide-depleted stream (82) 1o form the hydrogen-containing
product gas (72) and a by-product gas (V8) comprising methane and carbon monoxide,
{&) introducing a8 portion of the by-product gas (78) into the process stream (10, 14) at a
focation upstream of the plurality of catalyst-containing reformer tubes (104) and/or into
the reformate stream (12) at a location upstream of a reforming calalyst {(24) in a
secondary reforming reactor (20); and

{fy combusting afuel gas (74) comprising a portion of the hydrogen-containing product gas
{72}, optionally a portion (77) of the by-product gas (78), and optionally a supplementary
fuel (18) in the reformer furnace (100) (features f}, g}, h}, i) external {o the plurality of
catalyst-containing reformer tubes (104} t© supply energy for reacting the process stream
inside the plurality of catalyst-containing reformer tubes (104), and withdrawing a flue gas

{110) from the reformer furnace (100).

Before the product gas is passed on it can be additionally purified via a PSA 70, as described in

paragraph [0033] (Feature j}).

As for features ), g), h), and i) itis shown in Fig. 1 of D3, that a CO2-depleted gas stream s split
into a product gas stream and a fusi gas stream 74 with the sams composition. The fuel gas

stream is sent to a reformer.
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figure 3 - Figure 1 of D3

Ansalogously 1o what has been slaborated according to reference D2, D3 also does not direcily

aim for the production of ammonia but rather the preparation of syngas that can later be used for

the synthesis of ammonia {which is what claim 1 of the disputed patent also discloses), the subject

matier of granted claim 1 differs from D3 by the explicit formuiation of feature b} {and optional

feature &),

conversion of a charge of desulphurized natural gas and steam, with oxygen-enviched air

or with oxygen into a synthesis gas containing hydrogen, CO and CQO2, in a conversion

section.

This feature results in the technical effect, that the hydrogen o nitrogen molar ratio for the syngas

can be mainiained at a ratio of about 3 {o 1 for the further synthesis of ammonia.
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The objective technical problem is to improve the production process of hydrogen to form a

syngas that is suitable for the production of ammonia.

This process step is well known, so that a person skilied in the art would include, for example, a
secondary reformer for the production of syngas solely based on the basic knowledge of the

person skilled inthe art.

Secondary reforming is for example alse shown in D1 (i.e. {0020}, which is an exampie for
ammeonia production. Also, D4 discloses the typical conditions for the producton of ammonia
(4.1.1).

As an aliernative for steam reforming with a primary and a secondary reformer it is also known to
ulilize an autothermal reformer. This allernative is for example shown in D5 {i.e. [0003]) and D8
(i.e. [0006]). The person skilled in the art is able o choose from these allernatives based on the

process conditions that they have to work with.

When a primary and sscondary reformer is used, oxygen enriched air will be used in the

secondary reformer (feature b) first alternative).

In an autothermal reformsr oxygen is used for the reforming process (featwre b)) second
giternative). One advantage of the autothermal reformer is that nitrogen can be added later in the
process which can have an advantageous sffect on the dimensions of certain apparatusas of the

front end of an ammonia plant.

Therefors, featurs b.}, is not based on an inventive step pursuant o Art. 56 EPC based on D3
with the knowledge of the person skilled in the arl or at least in combination with one of the
references D1, D4, DS or DB,

As for optional feature @) a methanation is a commonly used method for purification (see e, D1,
Fig. 8 or D4, 4.1} next to a PSA. The person skilled in the art would easily be able to choose a
mathanation for the process instead of a PSA (featurs &) first allernative).
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When an autothermal reformer is used, the person skilled in the art would automatically include

the addition of nitrogen, as elaborated above (feature &) second siternative).

Therefore, optional festure ) is not based on an inventive step pursuant to Art. 56 EPC based

on D3 with the knowledge of the person skilled in the art or at least in combination with ons of the

references D1, D4, DS or DO,

2. GRANTEDCLAIMZ

Granted claim 2 adds the features:

wherein said fusel fraction is comprised between 1 % and 40% of the total amount of said

CO2-depleted syngas, preferably bebween 10% and 30%.

The featuras of claim 2 are part of the general knowledge of the person skilled in the art. D4, for

example, disciosas typical energy consumptions of ammonia plants. The aim of the granted

patent is to reduce the external nalural gas nesdsd as fuel gas, by splitting the CO2 depleted

syngas into a product gas stream and a fuel gas stream. Table 39 on page 186 of D4 discloses

an Energy analysis of a low snergy ammonia plant.

Table 3%, }':m‘gy anadyas of 3 ow energy st phie (008 MH)
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figure 4 - Table 39 of D4
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In the first lines the natural gas consumption for the reformer feed as well as for the reformer fuel
is shown. In the examples the ratio for the fuel nesded for the reformer to the total natural gas

consumption is well in the scope bebween 10 % fo 30 9%,

The person skilled in the art would obviously attempt 10 reduce the needed natural gas as fuel o
a minimum and would therefore replace the natural gas needed as fuel with the fraction of the

CO2 depleted gas stream.

Thersfore, dependent claim 2 is not based on an inventive step pursuant {o Art. 58 EPC in view

of 01, D2 or D3 in combination with the hasic knowledge and/or reference D4

3. GRANTEDCLAIM S

Granted claim 3 adds the features:

wherein said fuel fraction is separated upstream of the methanalion step or upstream of

the nitrogen addition step.

D2 discloses that the fuel fraction is separated upsiream of the PBA. As described above (2.1.1
b)) a methanation can easily be used instead of a PSA since their initial goal of these purification
steps is the same. The person skilied in the art is able to decide when a methanation is

advantageous over a PSA. Furthermore, a methanation is disclosed by D1,

Therefore, dependent claim 3 is not based on an inventive step pursuant fo Art. 58 EPC in view

of D2 in combination with the basic knowiedge of the person skilled inthe art or D1

According to the nitrogen addition step, it is obvious for the person skilled in the art to add nitrogen
aftar the fusl fraction is separated from the process gas stream. Nitrogen reduces the heating
value of the fuel fraction. In order t0 have an efficient fus! fraction, it is desired t0 wait for the

addition of nitrogen uniil the stream is split info the process gas stream and the fuel fraction.
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Therefore, the second alternative of dependent claim 3 is not based on an inventive step pursuant
to Art. 568 EPC in view of D1, D2 or D3 in combination with the basic knowledge of the person

skilled in the art.

4. GRANTED CLAIM 4

Grantad claim 4 adds the featurses:

whersin said CO2-depleted syngas contains no more than 1000 ppm by volume of CO2.

D4 discloses typical values of CO2 rates before and after CO2 deplstion in an ammonia process

on page 130 (tabls 33). The CO2 amount in lean gas is 0,1 % which corresponds to 1000 ppm.

Therefore, dependent claim 4 is not based on an inventive siep pursuant to Art. 88 EPC in view
of D1, D2 or D3 in combination with D4,

5, GRANTEDCLAMS

Granted claim 5 adds the features:
wherain said erriched air contains at least 50% of oxygen, preferably at lsast 80% oxygen.
1 discloses in paragraph [0028];
“an oxygen-rich gas 308 (i.e., comprising at least 26 maol %, more typically at least 75 moi
%, and most typically at least 90 mol % oxygen) may be provided (o the secondary

reformer 320"

Therefore, dependent claim & is not novel in view to D1 pursuant to Art. 54(1), (2) EPC.
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6. GRANTED CLAIM S

Granted claim 8 adds the features:

wherein said fuel fraction (14) of the synthesis gas feeds

one of more of the following apparatuses:

a steam production and/or superheating furnace

one or more burmers of a primary stearn reformer;

one or more furnaces for pre-heating the charge of an autothermal reformer or partial

oxidation reactor or natural-gas desulphurization section.

D1 discloses in paragraph [0018] that the fuel gas is combusted in the primary reformer. it is
obvious for the person skilled in the art to use the fuel gas where fuel gas is neaded. Additionally,
ths person skilled in the art would, of course, use the fuel gas in the apparatuses claimed in claim
8.

Therefore, dependent claim 8 is not novel in view 1o D1 pursuant 1o Art. 54{1}, (2) EPC and is not
based on an inventive step pursuant to Art. 56 EFPC in view of D1 in combination with the basic

knowledge of the person skilled in the art.

7. GrantTEDCLAM T

Grantad claim 7 adds the featurses:

wherein, a purge gas of the ammonia synthesis process, containing hydrogen and
methans, is treated so as o recover the hydrogen contained in it, oblaining a hydrogen-
rich gas and a tail gas containing methane; at least part of said tail gas is recycled as

process gas and subjected o said step of conversion of the natural gas into synthesis gas.

A hydrogen recovery section is well known in ammonia plants. D4 discloses hydrogen recovery

in the process for production of ammonia on pages 168 to 160,
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Therefore, dependent claim 7 is not based on an inventive step pursuant to Arl. 56 EFC in view

of D1, D2 or D3 and the basic knowledge of the person skilled in the art respectively D4,

8. GRANTED CLAIMB

Granted claim 8 adds the features:

wherein: a part of said CO2-depleted syngas is treated in a unit for separation of nitrogen,
obtaining a first stream of nitrogen-depleted syngas and a second nitrogen-enriched
stream, at least one part of said first stream, preferably all of i, is used as fuel any
remaining part of said first stream is fed o the synthesis of ammonia fogether with the

second sirsam.

Nitrogen wash is well known in ammonia plants. D4 discloses, for example, liquid nitrogen wash
on page 137 {(4.3.2.5).

Therefore, dependent claim 8 is not based on an inventive step pursuant to Art. 58 EPC in view

of D1, D2 or D3 and the basic knowledge of the person skilled in the art respectively D4,

9. GRANTED CLAIM B

Granted claim © adds the features:

also comprising a step of expansion, with production of mechanical work, of the CO2-

depietad syngas, optionally after heating i

When, for example, the separated fuel fraction has a greater pressure than the possible pressure
at which the furnace can be operated, it is not only obvious, but mandatory 1o reduce the pressure
and expand the CO2 depleted syngas. It is well known to use the energy, that can be generated

from the expansion process, for example in a turbing to generate mechanical work.

Therefore, dependent claim 3 is not based on an inventive step pursuant to Art. 568 ERC in view

of D1, D2 or D3 in combination with the basic knowledge of the person skilled in the arl.
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10, GRANTED CcLAIM 10

Granted claim 10 adds the features:

wherein the overall steam/carbon ratio in the conversion step is grealer than 2.0,

preferably greater than 2.4 and more preferably greater than 2.7.

4 discloses on page 71 in the last paragraph:

“Modern natural gas based plants with a conventional primary reformer use a S/C ratio of

around 3.0, compared to values of 3.8 - 4.0 in older installations.”
Therefore, dependent claim 10 is not based on an inventive step pursuant to Art. 58 EPC in view
of D1, D2 or D3 in combination with the basic knowledge of the person skilled in the ant

respeaciively D4,

11 GRANTED cLam 11

Granted claim 11 adds the features:

said synthesis gas fuel fraction forms all of the fusl of the furnaces used in the conversion
section, or
an amount of natural gas is provided as trim fuel, said Irim fusl accounting for not more

than 15% of the tolal combustion heat.
Feature f) of claim 1 of D3 discloses:

‘combusting a fuel gas (74) comprising a portion of the hydrogen-containing product gas
{72}, optionally a portion (77) of the by-product gas (76), and cptionally a supplementary
fuel (18} in the reformer furnace (100} external fo the plurality of cafalyst-containing
reformer tubes (104} to supply energy for reacting the process stream inside the plurality
of catalyst-containing reformer fubes {104}, and withdrawing a flue gas {110} from the
reformer furnace (100).”
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By-product gas and supplementary fuel are only optional. Therefors, the fue! gas fraction 74 can

form all the fuel. Optionally, additional natural gas 18 can be used as trim fusl.

Therefore, dependent claim 11 is not based on an inventive step pursuant to Art. 56 EPC in view

of D3 in combination with one of the references D1, D4, D5 or DS,

12, GrRanNTED CLAIM 12

Granted claim 12 adds the features:

the fuel fraction is produced in excess with respect to the fuel necessary for the conversion
section, the quantity of said fuel fraction exceeding that required being exported from the
process, and

regulation of the conversion section is performed by modulating the guantity of said fuel
fraction directed towards the conversion section and the quantity exporied from the

Process.

If the circumstances allow it 1o produce excess fuel that can be used in other units, which
otherwise would be provided with fuel that produces an overall higher amount of CO2Z emissions,
it is obvious for the person skilied in the art to produce excess fusl in order o reduce CO2

SiTissions.

Therefore, dependent claim 12 is not based on an inventive step pursuant to Art. 36 EPC in view

of D1, D2 or D3 in combination with the basic knowledge of the person skilled in the art.

13, GRANTED CLAM 13

Granted claim 13 adds the features:

the conversion of the nalural gas charge into synthesis gas comprises a siep of
autothermal reforming, optionally with pre-reforming, or a step of partial oxidation;
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said step of autothermal reforming or partial oxidation is performed with a steam/carbon

ratio not greater than 2.
As described in 2.1.1 b) the use of an autothermal reformer is not based on an inventive step.
Furthermore, D5 disclosas, for example, in paragraph [0020] that the steam/carbon ratio of an

autcthermal reformer can preferably be at a ralio not greater than 2.

Therefore, dependent claim 13 is not based on an inventive step pursuant to Art. 56 EPC in view
of 31, D2 or D3 in combination with DS,

14, GRaANTED CLAIM 14

Granted claim 14 adds the features:

wherein the conversion of the natural gas into synthesis gas comprisaes: primary reforming
of the natural gas in the prasence of steam and secondary reforming performed with said

oxygen flow or enriched air.

D1 discloses in paragraph [0018] that a8 primary and a secondary reformer are being used for the

conversion of natural gas.

Furthermore, as described above, the general process for the production of ammonia is well

known.

Therefore, dependent claim 14 is notis not nove!l in view to D1 pursuant to Art. 54(1), (2) EPC.
Dapendent claim 14 is also not based on an inventive stap pursuant 1o Art. 56 EPC in view of D2
or D3 in combination with the basic knowledge of the person skilled in the art, respectively D4,
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SUNMARY

Granted claims 1, 5, 8 and 14 lack novsilty in view of the explicit and implicit disclosure of D1.
I addition, granted claims 1 to 14 are not basead on an inventive step.

C Seduds oA

Christian Salewski Dr. Jan Neigenfink
European Patent Attorney European Palent Attorney » Partner
Enclosures
D1~06
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8 Claims

ABSTRACT OF THE DISCLOSURE

Process for producing a hydropen-coniaining gas
a light hvdrocarbon, such as nataral gas, wherein a v
gas-steam mixinre (muole tatio of steam (o natural g
3.0-3.8:1}) is reacied in & primary reformer, maintained
at a pressure above 400 psd.g. and a temperafure above
1450° F., to partially convert the natural gas. The effiuent
from the primary reformer is mixed with a mixtare of
steam and a free oxygen-comtaining gas, preheatsd to a
temperature of 1000°-1500° F., in a secondary reformer
to produce a hydrogen rich effiuent, containing less than
$3.5% natural gas.

S TR IR A

This invention relates to the reforming of hydroesrbons,
and more particslatly to the steam reforming of a hydro-
carbon to produce a gas rich in hydrogen, which is suitable
for further treatment to form ammeonia, methanol, etc.

Hydrocarbon feeds generally utilized include methane,
ethane, propane, butanss and/or pentanes. In most prior
art processes reforming was conducted at Jow pressures,
ie., 15 to 50 p.sig, and at teraperatures of from 1225 to
1450° F. Under such conditions steam wag added to the
feed to provide a steam to carbon ratie of from about 2:1
to 401 expressed as moles of steam to atoms of carbon.
If the synthesis gas was to be used for the production of
ammonia, air is fniroduced at some poini in {he process
to provide 3 gas, which, affer varicus treatments, contain
approximately three meles of hydrogen for every mole of
nitrogen.

Recent developments, particularly in the metallurgical
and catalyst arts have permitted the operation of catalytic

steam reformer units at increasingly higher pressures, At
such higher pressures, in order io obiain the necessary

methane decomposition at reascnable tubewall temper-
atures, it is necessary to operate the reformers at higher
steamn to carbon ratio, as for imstance set forth in US.
Patent No. 3,081,268 wherein ratics of from 4:1 to 8:1
are described. However, operating at such higher steam
to carbon raitos inereases the duty of the radiant heating
section of the refonmer, thus requiring more fuel to be
fired. Additionally, at such higher pressures, methane de-
composition, for instance, in the primary reformer is re-
duced thereby requiring the secondary reformer to per-
form an increasing amount of methane decomposition.

It is a primary object of our invention to provide an
improved process for the reforming of hydrocarbons to
form gascous streams vich in hydrogen asd carbon
monoxide.

A furiker object of our invention is to provide an im-
proved process for the steam reforming of hydrocarbons
utilizing a process having lower fuel reguiremaents.

Aunother object of our invention is 0 provide an im-
proved process for the steam reforming of hvdrocarbons
at high pressures at steam and carbon ratios of from
3.0:1.0 10 3.8:1.0.

Still another cbject of our invention s to provide an
improved process for the steam reforming of hydrocar-
bons at high pressures whereby the duty of the radiant
heating section of the primary reformer is astually re-
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A still further object of our juvention is to provide an
improved process for the sieam reforming of hydrocar-
bons at high pressures and lower steam to carbon ratios
whereby the methane decomposiiion in the secondary de-
composer 18 easily improved.

Yet another object of our invention is to provide an
improved process for the steam reformuing of hydrocar-
bons whereby wider flexibility of operation is achieved
with gresier range of feedstocks.

A further object of sur mvention is to provide an im-
proved process for the steam reforming of hydrocarbons
whereby deposition of carbon on the catalyst in the pri-
mary reformer is substantially eliminated when the hvdro-
carben feed conteins appreciable smounis of olefins,

Further objects of our fnvention will become apparent
from the following description when taken in conjunction
with the accompuanying drawing ilustrating a schematic
flow diagram of our improved process.

In accordance with our invention, the hydrocarbon feed
such as methane, ethane, propane or other light hydro-
carbons are mixed with steam at a pressure of from 400
ps.ig. or grealer, and preheated in the convection section
of 2 primary reformer to a temperature of above about
800° F. The molal ratio of steam to atoms of carbons in
the hydrocarbon feed stream is in the rangs of from 3.0
to 3.8, The preheated gas stream i3 then passed through
the catalyst tubes in the reformer wherein the tubes are
heated by the combustion of a fuel gas. The primary re~
former efluent is withdrawn ai an outlet temperature of
about 1450° F. or higher. At this pressure and temper-
ature, the primary reformer sffluent is passed to a sec-
ondary reformer.

A wmixture of steam and air, also preheated in the con~
vection section of the primary reformer is inirodoced
into the secondary reformer at a temperature in the range
of 1000° to 15080° K. and mixed with the primary re-
former effluent to complete the decompositicn of the
methane. The process gas leaving the secondary reformer
is a raw ammounia synthesis gas containing hydrogen and
carbon monoxide at approximately three times the nitro-
gen content, and with a methane content of 0.5 mole per-
cent or lower. In the event that the hydrocarbon feed
containg some olefins, some air is added to the steam
admixed with the bydrocarbou feed to the primary re-
former so that the oxygen content of the feed (o the
catalyst tubes is Jess than sbout 1.0 mole percent. By
introducing air inte the steam admixed with the hydro-
carbon feed, deposition of carbon on the catalyst is essene
tially eliminated thereby permitting wider flexibility of
operation with a greater range of feedsiocks. .

If a mixture of steam and oxygen is introduced into
the secondary veformer, then the process gas leaving the
secondary reformer is a gas suitable for further treat~
ment to vield methanol or high purity hyvdrogen.

Referring now to the drawing, a hydrocarbon feed, in
fine 19, such as methane, ethane, propane or other lighter
hydrocarbons, is admixed with steam in line 11 and
passed to a primary reformer, generally indicated as 33
inclading a convection ssction 34 and a radiant heating
section 15, Solely for the following description of the
flow diagram, natural gas will be considered to be the
feed to the process, however, this is in no way infended
to limit the scope of the appended claims, The natural
gas and stearn at a pressure of aboui 400 psig. to about
800 p.s.ig. is prehested in the coil 16 positioned within
the convection section 14 of reformer I3 and heated to
a temperaiure of about 950° ¥, to about 1000° F. The
wolal ratio of steam to carbon atoms in the feed in line
12 is controlled so that such ratio is in the range of from
3.0 o 3.8

As hereinabove mentioned, in the even that the hvdro-
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in line 17 is passed via line 18 under the control of valve
19, and admizsed with the steam iun line 1%, Olefinic hydio-
carbons exhibit a strong tendency to deposit carbonaceous
matiers on the catalyst contained in the tubss of the
radiant section 18 of the primary reformer 3. By using
small amounts of air or oxygen in the feed to the radiant
heating section deposttion of carbon in the catalyst is
substantially eliminated,

The preheated natural gas and steam mixture is with-
drawn from the coil 16 and passed through line 28 to the
catalyst tubes in parallel, gensrally indicated as 23, verti-
cally disposed within the radiant heai section 15 of the
reformer 13. The catalyst tubss are heatsd by ihe com-
bustion of a fusl in ling 22 which is passed to burners,
schematically iljustrated as 23. In the radiani heating
section 18 of the reformer 13, the preheated mixture of
natural gas and steam is heated (o 2 temperature where-
by the mixture is withdrawn in line 24 from the radiant
heating section 15 at a temperature of at least 1430° ¥.
The upper temperature fo which the gas mixture can
be heated in the radiant heating seciion 21 is sei by
present metaliurgical limifations. The gaseous effiuent in
line 24 iz thereafier nfroduced into a secondary ve-
former, generally indicated as 25,

Alr in line 17 is admixed with steam in lne
passed throug‘) Bue 27 to a2 coil 28 also positioned in the
1 section 14 of ihe primarv reformer 13. The
of steam and air is preu«aa in the convection
13 to a temuperature in the range (3f from 1000
awn through

26 and

mixture
section
16 1400° ¥, The preheated mixture i
tine 29 and admixed with the gaseous fmm re in line 24 in

the npper portion of the secondary reformer 28, At the
temperaturs and pressure of the gasecous strcams in lines
24 and 2%, further de ‘ompm -n of residnal quantities
of meahaﬁc in line 24 is effected during passage through
the catalyst bed 3% of the secondary reformer 285, A
gaseous efffuent is withdrawn from the secondary re-
former 28 through line 31 and passed {o subsequent proc-
essing wvnits (not shown) for furiher treatment. The
paseous effivent in line 3% contains hydrogen and carbon
monoxide at approximately three times the molar con-
tent of nitrogen in such gas stream. The gaseous stream
in line 31 also contains less than aboui 0.5% methan

By Qpemiing the primary reformer ai pressures of
above 400 p.s.d.g.; and at a sieam to carbon ratio of from
3.0 w0 3.8 and by usiug an ajv and sieam mixture pre-
heated 1 the primary ref()rmm for introduction into the
secondary reformer, the dufy of the radiant heating sec-
tion 15 of the primary reformer 13 is considerably re-
duced. As hereinbefore mentioned, af increasing pres-
sures, methane dﬁcompo»moﬁ is reduced jn the
nform.,r Consequently, it is necessary to provide for a
higher enthalpy of the feed vms to the sscondary re-
former to provide for the same overall methane decom-
position as obiained in the reforming processes hereio-
fore operated at lower pressures.

In known prior processes, all of the steam requirements
were admixed with the hvdrocarbon feed prior to pas-
sage through the catalyst tubes of the radiant heating
%cﬁona With such processes, the total steam preheat duty

was limited by the c:%l/mg teruperature of the heaviest
hydrocarbon consiitient in the gas feed prior to coniact
of the hydrocarbon eed .v ith the caialyst in the tubes
of the radiant heating section. By preheating an air and
steam mixiure in the com’ectmn section of ike primary
reformer, the steam can be preheated o a ﬂ‘hf.-h ngh&r
temaperaiure. A maore efficient use is made of the fuel fired
in the radiant section of the primary reformer,

Further advantages of our process may be had by
vefersnce to the following examples illustrating infer
alla, the net fuel savings obtained by reforming a hydro-
carbon in accordance with our process. In all of the fol-
lowing examples, 100 moles of natural gas {100% CH,)
i3 introduced into the process. The iu[“ld&‘i‘aiﬂl“ of the
feed to the radiant beating section is set at 950° F. while
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malntained at 1700° F. The quantity of air which is
passed through line 17 and admixed with the steam in
line 26 to the subsequently iniroduced into the second-
ary reformer is maintained as to provide a ratio of hy-
drogen and carbon monoxide to nitrogen in the gaseous
efffuent withdrawn from the secondary reformer of
about 3.0,

EXAMPLE T

: 3¢
eondary rsl h‘cmm‘:

3E
Hi \moze
e

CO; (mates) -

There was a net fuel saving of 9% with the operation
according to case 3 as compared o the operation of case
1 where all of the sicam is passed together with the feed
through the primary reformer prior to infroduction 1o the
secondary reformer.

EXAMPLE XX

Case No....

e
5]

g

1f~ssur {p.s. ig) 23 400 400

I o 1,060 370

g 722

1, 039 1,032

amioles) - 343, 42,5

Of air+stesm o Lor‘dmy CrY_. 1, 00'.) 3,000
condsry reformer

(.38 35,18

a3 313

07,7

{3

12.0 1120

963.9 983, 9
32,898 10.7i2 10,403
13.6 i5. 4

The above example illusirates the additional pet fuel
savings when introducing £09% more stearn {0 the process
as compared with Bxample I

EXAMPLE IIL

(3858 M0 et i 2 3

Pressurs (p.8.1.8.)
Steam to prima;
Steam t<> §

8,310
21

cent.

( .
Met fusl mvmg, perc

Example I iflustrates improved net foel savings when
operating at higher pressures but at the same guaniity of
steam as set forth in Example Y.

As hereinbefore set forth, shounld it be desirable to
preduce a gas suitable for the synthesis of methanol,
oxygen instead of alr is to be admized with the steam
in Hne 26. Consequently, the term free-oxygen contain-
ing gas as used in the claims is o be interpreted as air,
oxygen, or oxygen in admixiure with inert gases.

It will be vadersteod that the embodiments of the in-
vention set forth above are illustrative only and that cer-
tain changes may be made by those skilled in the art
within the scops of the inventicn as defined in the claims

PARVRROIRE SR S ORI
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We claim:

1. A process for the stcam reforming of light hydro-
carbons which comprises:

{a) adrixing said hydrocarbon feed and steam at a

pressure above about 400 ps.ig. to provide a feed
stream having a molal ratio of steam to carbon atoms
of from 3.0:1 10 3.8:4;
3 heating said feed stream io a temperature above
about §450° F. in the presence of a reforming catalyst
in a primary reforming zone io form a gaseous ef-
fluent inchuding bydrogen;

{¢) prebeating a mixture of steam and a free oxyen-
containing gas 0 a temperature of about 1000 to
about 1540° F.;

{d) mixing the gaseous effluent of step (b) without
further heating, with an amount of the mixtare of
step (¢} to provide an effluent in step (£) containing
no greater than about 0.5% of light hydrocarbous;

{e} passing the resulting
a secondary reforming zone; and

{f} withdrawing a gaseous effiuent from said secondary
reforming zone which is rich in hydrogen and con-
tains no greater than about 0.59% of light hydro-

carbons.

2. The process defined in claims 3 wherein 2ir is ad-
mixed with the steam of step {a) fo provide an oxygen
content of the stream passing through the catalyst of less
than 1.0 mole percent.

3. The process defined in claim 1 wherein the free
oxygen-containing gas employed in step (c) is air and the
air is present in the mixture in an amount to provide an
efffuent in step (f) coniaining about three moles of hy-
drogen and carbon reongxide per mole of nitrogen.

4. A process for reforming a lght hydrocarbon which
comprises:

{2} forming & feed mixture of said light hydrocarbon
snd steam at a pressure above about 400 psiz. and
having a2 meolal ratio of steam (o carbon atoms of
from 3.0:1 t0 3.8:1;

{b) preheating said feed mixture in the convection
zone of a primary reformer to a temperature above
about 800° F.;

(b

g

15

25

e

30

38

49

8

{¢) heating said preheated feed mixture in a radiant
heating zone of said primary reformer and in the
presence of a reforming catalyst;

{d) withdrawing a gaseons effluent inclnding hydrogen
from said radiant heating zone at & femperature above
about 1450° F.

(&) preheating a mixture of 2 free-oxypen containing
gag and steam in said convection section of said pri-
mary reformer o a temperature between about 1000°

. F. and about 1560° F;

(f) mixing in a secondary reforming zone the effiuent
of step (d), without further heating thereof, with
an amount of the amixture of step (e} to provide &

. secondary reforming zone effluent countaining no
greater than about (.5% of light hydrocarbons; and

{g) withdrawing a hydrogen-cariched gas from said
secondary reforming zone containing no greater than
about 0.5% of light hydrocarbons.

5. The process defined in claim 4 wherein the free-

oxygen coniaining gas is air.

6. The process defined in claim 4 wherein the free-
oxygen containing gas is oxygen.

7. The process defined in claim 4 wherein air is ad-
mixed with the stcam of step (&) to provide an oxvgen
content of the streams passing through the caialyst of
less than 1.0 mole percent.

8. The process defined in claim 4 wherein said hydro-
carbon feed is natural gas.
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37 CFR 1.16 (National application filing, search, and examination fees)
37 CFR 1.17 (Patent application and reexamination processing fees)
37 CFR 1.19 (Document supply fees)

37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:

Document ... . File Size(Bytes)/ Multi Pages
Document Description File Name A . .
Number Message Digest | Part/.zip| (ifappl.)
39866
1 Fee Worksheet (SB06) fee-info.pdf no 2
9d68357¢332bd6159deccOb664fd8f83f34¢]

Warnings:

Information:

Total Files Size (in bytes):l 39866

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
96/000,424 04/26/2023 11286168 283386WOUSO1_495230-44 9950
116407 7590 11/14/2023 | EXAMINER
Dorsey & Whitney / UT GENERAL
111 South Main Street JOHNSON, JERRY D
21st Floor
Salt Lake City, UT 84111-2176 | ART UNIT | paperNUMBER
3991
| MAIL DATE | DELIVERY MODE
11/14/2023 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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UNITED STATES DEPARTMENT OF COMMERCE
U.S. Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450

APPLICATION NO./ FILING DATE FIRST NAMED INVENTOR/ ATTORNEY DOCKET NO.
CONTROL NO. PATENT IN REEXAMINATION
96/000,424 04/26/2023 11286168 283386WOUS01_4952
EXAMINER

Dorsey & Whithey / UT GENERAL
111 South Main Strest 21st Floor Jerry D Johnson
Salt Lake City, UT 84111-2176 ARTUNIT | PAPER

3991 20231106

DATE MAILED:

Please find below and/or attached an Office communication concerning this application or

proceeding.

Commissioner for Patents

The proceeding is terminated in view of Patent Owner's failure to submit a Patent Owner's statement of the August 25,
2023 interview which includes "a complete written statement of the reasons presented at the interview as warranting

favorable action" as required by 37 CFR 1.560(b) and MPEP 2281. The brief statement presented with Patent Owner's
November 2, 2023 response does not comply with 1.560(b).

Failure to promptly file a 37 CFR 1.137(a) petition to revive the proceeding with a separate complete written statement of
the interview which complies with 1.560(b) will result in the issuance of a Notice of Intent to Issue a Ex Parte
Reexamination Certificate (NIRC) which will cancel the rejected claims.

/Alan Diamond/ /Jean C. Witz/ Supervisor

Patent Reexam Spec., CRU 3991

/JERRY D JOHNSON/
Patent Reexam Specialist, CRU 3991

PTO-90C (Rev.04-03)
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VIA eFILE PATENT APPLICATION
Docket No. 283386WOUSO1_495230-44

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of CASALE SA )
)
Serial No.: 96/000,424 ) Art Unit
) 3991
Filed: March 29, 2022 )
)
For: PROCESS FOR THE SYNTHESIS OF AMMONIA)
WITH LOW EMISSIONS OF CO2IN )
ATMOSPHERE )
)
Confirmation No.: 9950 )
)
Customer No.: 116407 )
)
Examiner: Jerry Johnson )

PATENT OWNER’S STATEMENT OF THE INTERVIEW UNDER 37 C.F.R. 1.560(b)

Patent Owner received a Miscellaneous Communication from the U.S. Patent and
Trademark Office (“PTO”) dated November 14, 2023, indicating the Reexamination Proceeding
was terminated in view of Patent Owner’s failure to submit a Patent Owner’s statement of the
August 25, 2023 interview. Patent Owner respectfully submits that a good faith effort was made
to submit a Patent Owner’s statement of the interview with the Response filed November 2,
2023. In addition to the new Patent Owner’s statement of the interview provided herein, a
petition under 37 CFR 1.137(a) to revive the Reexamination Proceeding is filed concurrently
with the new Patent Owner’s statement of the interview.

Patent Owner and the undersigned express their appreciation to the Examiners for
conducting a telephone interview with the undersigned on August 21, 2023. Present on the
telephone for the interview were Patent Reexamination Specialist Jerry Johnson, Patent
Reexamination Specialist Alan Diamond, Supervisory Patent Reexamination Specialist Jean C.
Witz, Patent Owner Representative Marcus Simon, and Patent Owner Representative Jonathan

Rowe.
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Multiple proposed amendments to independent claim 1 were discussed in the interview as
set forth below in greater detail. No agreement was reached regarding patentable subject matter
during the interview.

Patent Owner proposed amending independent claim 1 to further recite “addition of
nitrogen to the synthesis gas.” Patent Owner respectfully submitted this proposed amendment to
claim 1 warranted favorable action because the PTO acknowledges Licht (U.S. Patent No.
8,137,422) does not disclose “addition of nitrogen to the synthesis gas,” and one of ordinary skill
in the art would not be motivated to combine the alleged addition of nitrogen of Reddy (U.S.
Patent Application Publication No. 2004/0234426) or EP 2817260 (“EP ‘260”") with the system
of Licht because Licht is directed to hydrogen production. The Examiners asserted the indication
in Licht that secondary reforming reactors are well-known and widely used for the production of
ammonia (see Licht, col. 7, 1l. 17-19) rendered such an addition obvious either in view of Licht
or other references.

Patent Owner further proposed amending independent claim 1 to further recite “addition
of nitrogen to the synthesis gas™ and also “wherein the conversion of the charge of desulphurized
natural gas includes a step of autothermal reforming or a step of partial oxidation.” In addition to
the reasons provided above, Patent Owner respectfully submitted this proposed amendment to
claim 1 warranted favorable action because the alleged disclosures of EP ‘260 are steps expressly
performed without a primary reformer that teach away from a combination with Licht, as Licht
appears to require a primary reformer. The Examiners asserted that Licht teaches an autothermal
reformer in the secondary reforming reactor of Licht, and that the process of EP 260 does not
include a primary reformer.

Patent Owner further proposed amending independent claim 1 to further recite “addition

EE T3

of nitrogen to the synthesis gas,” “wherein the conversion of the charge of desulphurized natural
gas includes a step of autothermal reforming or a step of partial oxidation,” and also “wherein an
amount of the desulphurized natural gas is provided as trim fuel, said trim fuel accounting for not
more than 15% of a total combustion heat of the at least one furnace.” In addition to the reasons
provided above, Patent Owner respectfully submitted this proposed amendment to claim 1
warranted favorable action because Licht appears to be silent about the trim fuel and its relation

to total combustion heat, and Licht does not teach or suggest using trim fuel to perform a rapid

control of the furnace in order to quickly raise or lower the load without the trim fuel accounting
2
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for not more than 15% of a total combustion heat of the at least one furnace. The Examiners
asserted that Licht teaches natural gas a trim fuel at col. 5, 11. 37-41.
Patent Owner further proposed amending independent claim 1 to further recite “addition

ER T3

of nitrogen to the synthesis gas,” “wherein the conversion of the charge of desulphurized natural
gas includes a step of autothermal reforming or a step of partial oxidation,” and also “wherein
said fuel fraction of the synthesis gas feeds one or more of the following apparatuses: a steam
production and/or superheating furnace; one or more furnaces for pre-heating the charge of an
autothermal reformer; or partial oxidation reactor or natural-gas desulphurization section.” In
addition to the reasons provided above, Patent Owner respectfully submitted this proposed
amendment to claim 1 warranted favorable action because it incorporated dependent claim 10
while removing the “one or more burners of a primary steam reformer” present in claim 10.
Thus, the PTO had not demonstrated the cited references teach or suggest “wherein said fuel
fraction of the synthesis gas feeds one or more of the following apparatuses: a steam production
and/or superheating furnace; one or more furnaces for pre-heating the charge of an autothermal
reformer; or partial oxidation reactor or natural-gas desulphurization section.” The Examiners
asserted such an amendment would not result in patentability of claim 1.

Patent Owner further proposed amending independent claim 1 to further recite “addition

ER T3

of nitrogen to the synthesis gas,” “wherein the conversion of the charge of desulphurized natural

LR TS

gas includes a step of autothermal reforming or a step of partial oxidation,” “wherein said fuel
fraction of the synthesis gas feeds one or more of the following apparatuses: a steam production
and/or superheating furnace; one or more furnaces for pre-heating the charge of an autothermal
reformer; or partial oxidation reactor or natural-gas desulphurization section,” and also
“conversion of the charge of desulphurized natural gas and steam is performed without any
primary reforming.” In addition to the reasons provided above, Patent Owner respectfully
submitted this proposed amendment to claim 1 warranted favorable action because “conversion
of a charge of desulphurized natural gas and steam is performed without any primary reforming”
excludes the possible combination of Licht and EP ‘260. The Examiners asserted such an
amendment would not result in patentability of claim 1.

Patent Owner further proposed amending independent claim 1 to further recite “addition

LT3

of nitrogen to the synthesis gas,” “wherein the conversion of the charge of desulphurized natural

LIS

gas includes a step of autothermal reforming preceded by a pre-reforming,” “wherein said fuel
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fraction of the synthesis gas feeds one or more of the following apparatuses: a steam production
and/or superheating furnace; one or more furnaces for pre-heating the charge of an autothermal
reformer; or natural-gas desulphurization section,” and “wherein conversion of the charge of
desulphurized natural gas and steam is performed without any primary reforming.” In addition to
the reasons provided above, Patent Owner respectfully submitted this proposed amendment to
claim 1 warranted favorable action because “conversion of a charge of desulphurized natural gas
and steam is performed without any primary reforming” excludes the possible combination of
Licht and EP “260. The Examiners asserted that the use of a pre-reformer in the present
specification is optional, and that the process of EP ‘260 does not include a primary reformer.
The Commissioner is hereby authorized to charge payment of any of the following fees
that may be applicable to this communication, or credit any overpayment, to Deposit Account
No. 50-6181: (1) any filing fees required under 37 CFR § 1.16; (2) any patent application and
reexamination processing fees under 37 CFR § 1.17; and/or (3) any post issuance fees under 37
CFR § 1.20. In addition, if any additional extension of time is required, which has not otherwise
been requested, please consider this a petition therefor and charge any additional fees that may

be required to Deposit Account No. 50-6181.

Dated this 15® day of November, 2023.

Respectfully submitted,

/Marcus S. Simon, Reg.# 50258/
MARCUS S. SIMON
Registration No. 50,258
Attorney for Patent Owner
Dorsey & Whitney LLP
Customer No. 116407
Telephone No. 801.933.7360
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Page 1 of 2
T} UNITED STATES L P.0,Box1450
m PATENT AND TRADEMARK OFFICE Alexandra, V. spto gov

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE /TIME ATTORNEY DOCKET
96/000,424 11/15/2023 05:37:03 PM ZET 283386WOUSO01_495230-44

Title of Invention
PROCESS FOR THE SYNTHESIS OF AMMONIA WITH LOW EMISSIONS OF CO2IN ATMOSPHERE

Application Information

APPLICATION TYPE  Utility - Reexamination based on PATENT # -
supplemental examination
CONFIRMATION # 9950 FILED BY Samantha Mayo
PATENT CENTER # 63267025 AUTHORIZED BY Marcus Simon
CUSTOMER # 116407 FILING DATE 04/26/2023
CORRESPONDENCE - FIRST NAMED -11286168
ADDRESS INVENTOR
Payment Information
PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY
CARD /1083 E2023AEH38466064 Samantha Mayo
PRE-AUTHORIZED ACCOUNT PRE-AUTHORIZED CATEGORY
506181 37 CFR 1.16 (National application filing, search, and examination fees); 37
CFR 1.17 (Patent application and reexamination processing fees); 37 CFR 1.19
{(Document supply fees); 37 CFR 1.20 (Postissuance fees); 37 CFR 1.21
(Miscellaneous fees and charges)
FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL(S)
2454 PETITION FOR THE DELAYED 840.00 1 840.00

SUBMISSION OF A PRIORITY OR
BENEFIT CLAIM, OR TO RESTORE
THE RIGHT OF PRIORITY OR
BENEFIT

TOTAL $840.00
AMOUNT:

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized

hv the annlirant and inclidina nane rannte where annlicshle It coanmwe ae avidenre nf rareint cimilar tn a Pact Card ac
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Page 2 of 2

described in MPEP 503.

New Applications Under 35 U.5.C. 111

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

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

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C.
371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a national stage
submission under 35 U.5.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/R0O/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement R eceipt will establish the international filing date of the application.
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Doc Code: PET.OP
Document Description: Petition for Review by the Office of Petitions

PTO/SB/64 (11-23)

Approved for use through 05/31/2024. OMB 0651-0031

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

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

PETITION FOR REVIVAL OF AN APPLICATION FOR PATENT | Docket Number (Optional
ABANDONED UNINTENTIONALLY UNDER 37 CFR 1.137(a) 382286WOU501—49523
Page 1 of 3

First named inventor: Francesco Baratto
Application No.: 96/000,424 Art Unit: 3991
Fileg: APril 26, 2023 JERRY D JOHNSON

Examiner:

Title: | PROCESS FOR THE SYNTHESIS OF AMMONIA WITH LOW EMISSIONS OF
CO2IN ATMOSPHERE

Attention: Office of Petitions
Mail Stop Petition
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
FAX (571) 273-8300

NOTE: If information or assistance is needed in completing this form, please contact the Office of Petitions at (571) 272-3282.

The above-identified application became abandoned for failure to file a timely and proper reply to a notice or action by the United States
Patent and Trademark Office. The date of abandonment is the day after the expiration date of the period set for reply in the Office notice or
action plus any extensions of time actually obtained.
APPLICANT HEREBY PETITIONS FOR REVIVAL OF THIS APPLICATION.
NOTE: A grantable petition requires the following items:

(1) Petition fee;

(2) Reply and/or issue fee;

(3) Terminal disclaimer with disclaimer fee —required for all utility and plant applications filed before June 8, 1995, and for all

design applications; and
(4) Statement that the entire delay was unintentional.

1. Petition fee (37 CFR 1.17(m))

Small entity fee $ 840 (Fee Code 2453). Applicant asserts small entity status. See 37 CFR 1.27.

I:] Micro entity fee $ (Fee Code 3453). Applicant has established or is establishing micro entity status. See 37 CFR 1.29.
Form PTO/SB/15A or B or equivalent must either be enclosed or have been submitted previously.
I:] Other than a small or micro entity (undiscounted) fee $ (Fee Code 1453).
2. Reply and/or fee
A The reply and/or fee to the above-noted Office notice or action in the form of

Patent Owner's Statement of the Interview (identify the type of reply):

D has been filed previously on
is enclosed herewith.
B Theissue fee and publication fee (if applicable) of $

D has been paid previously on

D is enclosed herewith.

A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to comply with an
information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a currently valid OMB Control
Number. The OMB Control Number for this information collection is 0651-0031. Public burden for this form is estimated to average 1 hour per response, including
the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the information
collection. Send comments regarding this burden estimate or any other aspect of this information collection, including suggestions for reducing this burden to the
Chief Administrative Officer, United States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email InformationCollection@uspto.gov. DO
NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. If filing this completed form by mail, send to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA
22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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Doc Code: PET.OP
Document Description: Petition for Review by the Office of Petitions
PTO/SB/64 (11-23)
Approved for use through 05/31/2024. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PETITION FOR REVIVAL OF AN APPLICATION FOR PATENT
ABANDONED UNINTENTIONALLY UNDER 37 CFR 1.137(a)
Page 2 of 3

3. Terminal disclaimer with disclaimer fee
Since this utility/plant application was filed on or after June 8, 1995, no terminal disclaimer is required.

D A terminal disclaimer (and disclaimer fee (37 CFR 1.20(d)) of $ ) disclaiming the required period of time is enclosed
herewith (see PTO/SB/63).

4. STATEMENT: The entire delay in filing the required reply from the due date for the required reply until the filing of a grantable petition
under 37 CFR 1.137(a) was unintentional.

Petitioner is reminded that a delay resulting from a deliberately chosen course of action on the part of the applicant does not become an
“unintentional” delay within the meaning of 37 CFR 1.137 because:

. the applicant does not consider the claims to be patentable over the references relied upon in an outstanding Office action;

. the applicant does not consider the allowed or patentable claims to be of sufficient breadth or scope to justify the financial
expense of obtaining a patent;

. the applicant does not consider any patent to be of sufficient value to justify the financial expense of obtaining the patent; or

. the applicant remains interested in eventually obtaining a patent, but simply seeks to defer patent fees and patent prosecution
expenses.

Petitioner is further reminded that an intentional delay resulting from a deliberate course of action chosen by the applicant is not affected
by:

. the correctness of the applicant’s (or applicant’s representative’s) decision to abandon the application or not to seek or persist in
seeking revival of the application;

. the correctness or propriety of a rejection, or other objection, requirement, or decision by the Office; or

. the discovery of new information or evidence, or other change in circumstances subsequent to the abandonment or decision not
to seek or persist in seeking revival.

NOTE: Where the petition under 37 CFR 1.137(a) is filed more than two years after the date the application became abandoned, the United
States Patent and Trademark Office requires an additional explanation of the circumstances surrounding the delay that establishes the
entire delay was unintentional. This requirement is in addition to the requirement to provide a statement that the entire delay was
unintentional. See Clarification of the Practice for Requiring Additional Information in Petitions Filed in Patent Applications and Patents
Based on Unintentional Delay, 85 FR 12222 (March 2, 2020). See MPEP 711.03(c)(l1){C)-(F) for additional guidance on the information
required to establish that the entire delay was unintentional.

I:‘ Because this petition under 37 CFR 1.137(a) is being filed more than two years after the date the application became abandoned,
additional explanation of the circumstances surrounding the delay that establishes the entire delay was unintentional is enclosed
herewith.
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Doc Code: PET.OP
Document Description: Petition for Review by the Office of Petitions
PTO/SB/64 (11-23)
Approved for use through 05/31/2024. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PETITION FOR REVIVAL OF AN APPLICATION FOR PATENT
ABANDONED UNINTENTIONALLY UNDER 37 CFR 1.137(a)
Page 3 of 3

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may contribute to
identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers (other than a check or
credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO to support a petition or an
application. If this type of personal information is included in documents submitted to the USPTO, petitioners/applicants should consider
redacting such personal information from the documents before submitting them to the USPTO. Petitioner/applicant is advised that the
record of a patent application is available to the public after publication of the application (unless a non-publication request in compliance
with 37 CFR 1.213(a) is made in the application) or issuance of a patent. Furthermore, the record from an abandoned application may also
be available to the public if the application is referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit
card authorization forms PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly
available.

*This petition must be signed in accordance with 37 CFR 1.33. Please see 37 CFR 1.4(d) for the signature requirements. Submit multiple
forms if more than one signature is required.

/Marcus S. Simon, Reg.# 50258/ November 15, 2023

Signature* Date
Marcus S. Simon 50258
Typed or Printed Name Registration Number, if applicable
111 S. Main Street, Suite 2100, Salt Lake City, UT 84111 801-933-7360
Address Telephone Number
Address

Enclosures:
Petition fee under 37 CFR 1.17(m)

Reply and/or fee

D Terminal Disclaimer Form

I:‘ Additional sheet(s) containing statements establishing unintentional delay

I:\ Other:

CERTIFICATE OF MAILING OR TRANSMISSION [37 CFR 1.8(a)]

| hereby certify that this correspondence is being:

I:l Deposited with the United States Postal Service on the date shown below with sufficient postage as first class mail in an envelope
addressed to: Mail Stop Petition, Commissioner for Patents, P. O. Box 1450, Alexandria, VA 22313-1450.

I:l Transmitted by USPTO patent electronic filing system, or by facsimile to (571)273-8300, to the USPTO on the date shown below.

Date Signature

Typed or printed name of person signing certificate
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. The United States Patent and
Trademark Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO’s
system of records is used to manage all applicant and owner information including name, citizenship,
residence, post office address, and other information with respect to inventors and their legal representatives
pertaining to the applicant's/owner’s activities in connection with the invention for which a patent is sought or
has been granted. The applicable Privacy Act System of Records Notice for the information collected in this
form is COMMERCE/PAT-TM-7 Patent Application Files, available in the Federal Register at 78 FR 19243
(March 29, 2013). https://www.govinfo.gov/content/pkg/FR-2013-03-29/pdf/2013-07341.pdf

Routine uses of the information in this record may include disclosure to:

1) law enforcement, in the event that the system of records indicates a violation or potential violation of law;
2) a federal, state, local, or international agency, in response to its request;

3) a contractor of the USPTO having need for the information in order to perform a contract;

4) the Department of Justice for determination of whether the Freedom of Information Act (FOIA) requires
disclosure of the record;

5) a Member of Congress submitting a request involving an individual to whom the record pertains, when the
individual has requested the Member’s assistance with respect to the subject matter of the record;

6) a court, magistrate, or administrative tribunal, in the course of presenting evidence, including disclosures to
opposing counsel in the course of settlement negotiations;

7) the Administrator, General Services Administration (GSA), or their designee, during an inspection of records
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations and
any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make
determinations about individuals;

8) another federal agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c)):

9) the Office of Personnel Management (OPM) for personnel research purposes; and
10) the Office of Management and Budget (OMB) for legislative coordination and clearance.
If you do not furnish the information requested on this form, the USPTO may not be able to process and/or

examine your submission, which may result in termination of proceedings, abandonment of the application,
and/or expiration of the patent.
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Page 1 of 2
T} UNITED STATES P.0,Box 1450
m PATENT AND TRADEMARK OFFICE Alexandra, V. spto gov

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE /TIME ATTORNEY DOCKET
96/000,424 11/15/2023 05:37:03 PM ZET 283386WOUSO01_495230-44

Title of Invention
PROCESS FOR THE SYNTHESIS OF AMMONIA WITH LOW EMISSIONS OF CO2IN ATMOSPHERE

Application Information

APPLICATION TYPE Utility - Reexamination based on PATENT # -
supplemental examination
CONFIRMATION # 9950 FILED BY Samantha Mayo
PATENT CENTER # 63267025 FILING DATE 04/26/2023
CUSTOMER # 116407 FIRST NAMED -11286168
INVENTOR
CORRESPONDENCE AUTHORIZED BY Marcus Simon
ADDRESS
Documents TOTAL DOCUMENTS: 2
DOCUMENT PAGES DESCRIPTION SIZE (KB)
20231115_283386WOUSO1_ 4 Miscellaneous Incoming Letter 120 KB

495230-44_Patent-Owners-
Statement-of-the-
Interview.pdf

20231115 _283386WOUSO1_ 4 Miscellaneous Incoming Letter 427 KB
495230-44_P etition-for-
Revival.pdf

Digest

DOCUMENT MESSAGE DIGEST(SHA-512)
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Page 2 of 2
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Commissioner for Patents
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In re Casale SA :
Ex Parte Reexamination Proceeding : DECISION GRANTING

Control No. 96/000,424 : PETITION UNDER
Filed: April 26, 2023 : 37 CFR 1.137(a)

For: U.S. Patent No. 11,286,168

This is a decision on the November 15, 2023, patent owner petition under

37 CFR 1.137(a) to accept an unintentionally delayed written statement under
37 CFR 1.560(b) and revive the present “terminated”! reexamination
prosecution (“the November 15, 2023, petition to revive”).

The November 15, 2023, petition to revive is before the Office of Patent Legal
Administration for consideration.

The November 15, 2023, petition to revive is granted.

All citations to 37 CFR Part 1 (e.g., 37 CFR 1.137) are to the regulations in
effect as of the filing date of this petition.

STATUTES, REGULATIONS, AND PATENT EXAMINING PROCEDURES

35 U.S.C. 41(a)(7) provides, in pertinent part:

REVIVAL FEES. — On filing each petition ... for the delayed response by the
patent owner in any reexamination proceeding ...

35 U.S.C. 133 provides:

Upon failure of the applicant to prosecute the application within six months
after any action therein, of which notice has been given or mailed to the

1 Although a Notice of Intent to Issue Ex Parte Reexamination Certificate (NIRC) has not
been mailed to set forth the termination of the prosecution in this instance, the
prosecution was “terminated” within the meaning of 37 CFR 1.550(d) for failure of the
patent owner to timely file a compliant written statement, as required under

37 CFR 1.560(b), for the interview of August 21, 2023.
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applicant, or within such shorter time, not less than thirty days, as fixed by the
Director in such action, the application shall be regarded as abandoned by the

parties thereto.
35 U.S.C. 305 provides, in pertinent part:

After the times for filing the statement and reply provided for by section 304
have expired, reexamination will be conducted according to the procedures
established for initial examination under the provisions of sections 132 and
133.

37 CFR 1.137 provides, in pertinent part:

(a) Revival on the basis of unintentional delay. If the delay in reply by ... patent
owner was unintentional, a petition may be filed pursuant to this section to
revive ... a reexamination prosecution terminated under § 1.550(d) or § 1.957(b)
or limited under 8§ 1.957(c).

(b) Petition requirements. A grantable petition pursuant to this section must be
accompanied by:

(1) The reply required to the outstanding Office action or notice, unless

previously filed;
(2) The petition fee as set forth in § 1.17(m);

(4) A statement that the entire delay in filing the required reply from the
due date for the reply until the filing of a grantable petition pursuant to
this section was unintentional. The Director may require additional
information where there is a question whether the delay was
unintentional.

*

(d) Terminal disclaimer.
*

*

(3) The provisions of paragraph (d)(1) of this section do not apply to ...
reexamination proceedings.

37 CFR 1.550 provides, in pertinent part:

(d) If the patent owner fails to file a timely and appropriate response to any
Office action or any written statement of an interview required under § 1.560(b),
the prosecution in the ex parte reexamination proceeding will be a terminated
prosecution, and the Director will proceed to issue and publish a certificate
concluding the reexamination proceeding under § 1.570 in accordance with the
last action of the Office.

(e) If a response by the patent owner is not timely filed in the Office, a petition
may be filed pursuant to § 1.137 to revive a reexamination prosecution
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terminated under paragraph (d) of this section if the delay in response was
unintentional.

37 CFR 1.560(b) provides:

In every instance of an interview with an examiner in an ex parte reexamination
proceeding, a complete written statement of the reasons presented at the
interview as warranting favorable action must be filed by the patent owner. An
interview does not remove the necessity for response to Office actions as
specified in § 1.111. Patent owner's response to an outstanding Office action
after the interview does not remove the necessity for filing the written
statement. The written statement must be filed as a separate part of a response
to an Office action outstanding at the time of the interview, or as a separate
paper within one month from the date of the interview, whichever is later.

MPEP 2268 provides, in pertinent part:

*

II. PETITION BASED ON UNINTENTIONAL DELAY

37 CFR 1.137(a), as amended in the final rule to implement the PLTIA, provides
that if the delay in reply by patent owner was unintentional, a petition may be
filed pursuant to 37 CFR 1.137 to revive a reexamination prosecution
terminated under 37 CFR 1.550(d).

*

IV. FURTHER DISCUSSION OF THE PETITION REQUIREMENTS

See also MPEP § 711.03(c) for a detailed discussion of the requirements of
petitions filed under 37 CFR 1.137.

DECISION
The Petition Under 37 CFR 1.137(a) is Granted

A grantable petition under 37 CFR 1.137(a) for a reexamination proceeding
must be accompanied by: (1) a response to the outstanding Office action; (2)
the petition fee set forth in 37 CFR 1.17(m); and (3) a proper statement under
37 CFR 1.137(b)(4) that the entire delay in filing the required response from the
due date of the response to the filing of a grantable petition was unintentional.
The present proceeding is a reexamination proceeding; thus, the petition does
not require a terminal disclaimer.?

2 See 37 CFR 1.137(d)(3).
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Regarding item (1), this reexamination proceeding was terminated due to the
failure to timely submit a compliant written statement pursuant to
37 CFR 1.560(b) for the interview of August 21, 2023.

37 CFR 1.560(b) requires the submission of the written statement as a separate
part of a response to an Office action outstanding at the time of the interview,
or as a separate paper filed within one month from the date of the interview,
whichever is later. A response to a nonfinal rejection issued July 7, 2023, was
outstanding at the time of the August 21, 2023, interview.

However, patent owner did not submit a written statement pursuant to

37 CFR 1.560(b) as a separate paper on or before September 21, 2023, i.e.,
within one month from the August 21, 2023, interview date. Nor did the
amendment and response that patent owner filed on November 2, 20233,
include a written statement pursuant to 37 CFR 1.560(b).

For the purpose of evaluating whether the November 15, 2023, petition to
revive is a grantable petition, the submission of a written statement under
37 CFR 1.560(b) on November 15, 2023, satisfies item (1).

The petition fee set forth in 37 CFR 1.17(m) for the November 15, 2023, petition
to revive has been paid, which satisfies item (2).

Item (3) has been satisfied by the statement provided in the November 15,
2023, petition to revive.

Accordingly, the November 15, 2023, patent owner petition to revive is granted.
Prosecution in the above-identified reexamination proceeding is resumed.

CONCLUSION

1. The November 15, 2023, patent owner petition under 37 CFR 1.137(a) is
granted.

2. The 96/000,424 proceeding is being forwarded to the Central
Reexamination Unit to proceed as necessary consistent with the
procedural status of this proceeding and this decision.

3. Any inquiry concerning the examination of this reexamination proceeding
should be directed to the primary examiner, Jerry D. Johnson, of Art
Unit 3991, at 571-272-1448.

2 On August 25, 2023, the Office extended the time period for responding to the July 7, 2023,
to November 7, 2023, in view of a petition for extension of time filed August 23, 2023.
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4. Any inquiry concerning this decision should be directed to the
undersigned at 571-272-7728.4

/Raul Tamayo/

Raul Tamayo

Senior Legal Advisor

Office of Patent Legal Administration

Office of the Deputy Commissioner for Patents

March 14, 2024

4 Note that all practice before the Office should be in writing, and the action of the Office will be
based exclusively on the written record in the Office. See 37 CFR 1.2. As such, petitioner is
reminded that no telephone discussion may be controlling or considered authority for
petitioner’s further action(s).
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Notice of Pre-AlA or AIA Status
The 11,268,168 patent was examined under the firstinventor to file provisions of the

ATA.

Status of Proceedings

A request pursuant to 35 U.S.C. §257(a) for supplemental examination of claims 1-23 of
U.S. Patent 11,268,168 (“the ‘168 patent”) to Baratto et al. was filed April 26, 2023. A
Substantial New Question of Patentability (SNQ) affecting at least one claim of the ‘168 patent
was identified in the Reasons for SNQ Determination mailed May 11,2023. A Supplemental
Examination Certificate stating that ex parte reexamination will be ordered pursuant to 35
U.S.C. § 257 issued on June 28, 2023.

A non-final Office Actionrejecting claims 1-12, 14-17 and 19-23 was mailed July 7,
2023. An amendment amending claims 1, 10, 19and 21, canceling claim 20, and adding new

claims 24-26 was filed November 2, 2023 by patent owner.

Scope of Claims
The ‘168 patent, as amended November 2, 2023, contains claims 1-19 and 21-26. Claims
1,21, 24 and 26 are representative:

1. (Amended) A process for synthesis of ammonia from natural gas, the process
comprising:
conversion of a charge of desulphurized natural gas and steam, with oxygen-
enriched air or with oxygen, into a synthesis gas containing hydrogen, CO
and CO2, in a conversion section including an autothermal reformer
downstream from a pre-reformer and without a primary reformer
therebetween;
treatment of said synthesis gas including at least a shift reaction of the carbon
monoxide into CO2, and subsequent separation of CO2 from the gas, thus
obtaining a CO2-depleted synthesis gas and a CO2-rich gaseous flow
containing the CO2 separated from the gas;
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separation of a part of said CO2-depleted synthesis gas as fuel fraction, wherein
said fuel fraction is fed as fuel to at least one furnace and wherein said
separation of the fuel fraction includes the split of said CO2-depleted
synthesis gas into at least a first stream and a second stream, said first and
second streams having the same compositions, wherein the first stream
forms the fuel fraction and the seconds stream is process gas intended for
the synthesis of ammonia.

21. (Amended) A method for revamping a plant for synthesis of ammonia from
natural gas or ammonia/urea plant, wherein the plant includes a reforming section
that includes a primary steam reformer and an air-fired secondary reformer, and a
section for treatment of the synthesis gas by a shift reaction of carbon monoxide
into carbon dioxide, and decarbonation; the method comprising:
providingaflow of enriched air or oxygen and using said flow as oxidant, instead
of air, for the secondary reformer;
separating a part of the synthesis gas, directly downstream of decarbonation, for
use as fuel fraction, and allocating a remaining process fraction of the
synthesis gas forammonia conversion in a synthesis section, wherein the part
of the synthesis gas separated for use as the fuel fraction is separated
upstream from the synthesis section;
feeding said fuel fraction of the gas, which has a reduced CO2 content, as fuel
for at least one furnace of the plant.

24, (New) A process for synthesis of ammonia from natural gas, the process
comprising:

conversion of a charge of desulphurized natural gas and steam, with oxygen-
enriched air or with oxygen, into a synthesis gas containing hydrogen, CO
and CO2, in a conversion section including a non-catalytic partial oxidation
reactor;

treatment of said synthesis gas including at least a shift reaction of the carbon
monoxide into CO2, and subsequent separation of CO2 from the gas, thus
obtaining a CO2-depleted synthesis gas and a CO2-rich gaseous flow
containing the CO2 separated from the gas;

separation of a part of said CO2-depleted synthesis gas as fuel fraction, wherein
said fuel fraction is fed as fuel to at least one furnace and wherein said
separation of the fuel fraction comprises the split of said CO2-depleted
synthesis gas into at least a first stream and a second stream, said first and
second streams having the same compositions, wherein the first stream
forms the fuel fraction and the second stream is process gas thatis directed
to a synthesis section for synthesis of ammonia;

purification of the CO2-depleted synthesis gas with a dryer and a liquid nitrogen
wash after the shift reaction; and

addition of nitrogen to the CO2-depleted synthesis gas after the shift reaction.

26. (New) A process for synthesis of ammonia from natural gas, the process
comprising:
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conversion of a charge of desulphurized natural gas and steam, with oxygen-
enriched air or with oxygen, into a synthesis gas containing hydrogen, CO
and CO2, in a conversion section including an autothermal reformer
downstream in a conversion section without a primary reformer;

treatment of said synthesis gas including at least a shift reaction of the carbon
monoxide into CO2, and subsequent separation of CO2 from the gas, thus
obtaining a CO2-depleted synthesis gas and a CO2-rich gaseous flow
containing the CO2 separated from the gas;

separation of a part of said CO2-depleted synthesis gas as fuel fraction, wherein
said fuel fraction is fed as fuel to at least one furnace and wherein said
separation of the fuel fraction includes the split of said CO2-depleted
synthesis gas into at least a first stream and a second stream, said first and
second streams having the same compositions, wherein the first stream
forms the fuel fraction and the second stream is process gas intended for the
synthesis of ammonia,

wherein the fuel fraction of the synthesis gas feeds one or more of a steam
production and/or superheating furnace or one or more furnaces for pre-
heating the charge of an autothermal reformer or natural-gas
desulphurization section.

While the preamble of independent claims 1 and 26 recite “A process for
synthesis of ammonia from natural gas”, claims 1 and 26 do not require that ammonia is
produced. In fact, the claims specifically state “the second stream is process gas intended
for the synthesis of ammonia.” According, the preamble “A process for synthesis of

ammonia from natural gas” is an intended result and not a limitation of these claims.

35USC §102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(a)(1) the claimed invention was patented, described in a printed publication, or in public use, on sale,
or otherwise available to the public before the effective filing date of the claimed invention.
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35USC §103
The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness

rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is not
identically disclosed as set forth in section 102, if the differences between the claimed invention and the
prior art are such that the claimed invention as a whole would have been obvious before the effective
filing date of the claimed invention to a person having ordinary skill in the art to which the claimed
invention pertains. Patentability shall not be negated by the manner in which the invention was made.

In the event the determination of the status of the application as subject to AIA 35 U.S.C.
102 and 103 (or as subject to pre-AIA 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.

I Claims 21-23 are rejected under 35 U.S.C. 103 as being unpatentable over the admitted
prior art in view of U.S. Patent 8,137,422 to Licht etal. (Licht ‘422) and EP2 817 260 (EP
260).

Under the section “PRIOR ART”, the ‘168 patent teaches that ammonia synthesis plants
of the prior art comprise a section adapted to convert the natural gas into a make -up gas
containing hydrogen and nitrogen, and a synthesis section wherein said make-up gas reacts
catalytically at high pressure to produce ammonia. The section which generates said make-up
gas is referred to in the technical language as the “frontend”. The term “back end” is instead
used to denote the section for ammonia synthesis . In the frontend, desulphurized natural gas
undergoes reforming, resulting in a gas containing essentially hydrogen, carbon monoxide and
carbon dioxide. Said gas then undergoes a shift reaction which converts CO into CO2, removal

of CO2 (decarbonation) and preferably methanation. The reforming process, in a common type
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of plant, comprises primary steam reforming and a subsequent catalytic air-fired secondary
reforming. The above described ammonia plant results in significant emissions of CO2 into the
atmosphere (column 1, lines 10-42).

Licht ‘422 teaches there is growing pressure to reduce carbon dioxide emissions from
industrial processes and that a large hydrogen production plant may be considered a significant
source of carbon dioxide (column 1, lines 5-10).

Licht ‘422 teaches a process for producing a hydrogen-containing product gas with
reduced carbon dioxide emissions compared to conventional hydrogen production processes.
The process may optionally include reforming in a prereformer and/or an oxygen secondary
reformer (abstract). The process comprises (a) introducing a process stream comprising steam
and at least one hydrocarbon selected from, inter alia, methane and natural gas (column 3, line
41)in a reformer furnace to form a reformate stream comprising hydrogen, carbon monoxide,
methane and steam; (b) reacting the reformate steam in the presence of a shift catalyst to form a
second process stream comprising carbon dioxide, hydrogen, carbon monoxide and methane; (c)
scrubbing the second process stream with a wash steam to form a carbon dioxide-depleted stream
and a carbon dioxide-loaded wash steam; (d) separating the carbon dioxide-depleted stream to
form hydrogen-containing product gas and by-product gas comprising methane and carbon
monoxide; (e ) introducing a portion of the by -product gas into the process steam at a location
upstream of the reformer; and (f) combusting a fuel gas comprising a portion of the hydrogen-
containing product gas in the reformer furnace, optionally a portion of the by -product gas, and
optionally a supplementary fuel in the reformer furnace (column 1, lines 31-67). The fuel
portion may be between 10% and 30% of the total amount of the CO, depleted syngas (Table 4).

The process includes introducing an oxygen-rich gas into the reformate stream (column 2, lines
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13-17) wherein the oxygen-rich gas has an oxygen concentration of 98 to 100 percent by volume
(column 7, lines 38-40). Because the fuel gas comprises hydrogen in an amount greater than
conventional reformer furnaces, the flue gas will contain a reduced amount of carbon dioxide.

Accordingly, Licht ‘422 teaches a “front end” process for producing a hydrogen-
containing product gas with reduced carbon dioxide emissions compared to conventional “front
end” hydrogen production processes.

EP 260 teaches a process for synthesis of ammonia from natural gas comprising an air
separation unit (ASU). Nitrogen from the ASU is used to adjust the hydrogen to nitrogen ratio in
the process. Preferably said nitrogen is produced in the same ASU unit which produces the
oxygen for the reformer in oxygen-fired embodiments (i.e, “the oxygen-rich gas” of Licht ‘422)
[0025]. Nitrogen is combined with the “front end” product steam and fed to the “back end”
ammonia synthesis section (Figure 1).

It would have been obvious to one having ordinary skill in the art before the effective
filing date of the claimed invention to modify an existing, prior art ammonia synthesis plant as
taught by the ‘168 patent’s admitted prior art, to a process providing enriched air or oxygen for
secondary reforming wherein a fuel fraction of the product gas is fed to the reformer furnace so
as to reduce the CO2 production of the plant as taught by Licht ‘422. In so doing, it would have
been obvious to include an ASU as taught by EP ‘260 to provide nitrogen to the ammonia

synthesis section as well as an oxygen-rich gas taught by Licht ‘422.

II. Claims 24 and 25 are rejected under 35 U.S.C. 103 as being unpatentable over EP ‘260 in

view of “Ammonia: Principles and Industrial Practice” (hereafter “Ammonia”).
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EP 260 teaches a process for synthesis of ammonia from natural gas by partial oxidation
in an oxygen-fired reactor with steam which is either an autothermal reformer or a partial
oxidation reactor [0048]. The reactor effluentis directed to a medium temperature shift reactor
to remove residual carbon oxides and methane [0050]. Upstreamremoval of CO2 is an option
feature, in a first option, CO2 is removed from shift reactor effluent prior to a PSA unit. Ina
second option, CO2 is removed from the fuel gas to obtain a purified fuel gas [0054].

EP 260 differs from the claims in not teaching nitrogen wash of the carbon dioxide-
depleted stream.

Ammonia, pages 137-138 teaches for partial oxidation processes

[1] iquid nitrogen wash [754]-[756] delivers a gas to the synthesis loop thatis free

of all impurities, including inert gases and is also the means for adding some or all

of the nitrogen required for synthesis.

The nitrogen is liquefied in a refrigeration cycle by compression, cooling, and

expansion. It flows to the top of a wash column, where it countercurrently contacts

precooled synthesis gas from which most of the methane and hydrocarbons have
been condensed. All of the cold equipmentis installed in an insulate “cold box.”

The wash column temperature is about -190 °C. Liquid nitrogen wash systems are

in operation at pressures up to 8 MPa corresponding to the highest gasification

pressures. Careful surveillance of the inlet gases is required. As water and carbon

dioxide in the inlet gas will freeze, causing operating difficulties, removal of these
impurities down to a very low levelis required. Traces of nitric oxide (NO) may

react with olefinic hydrocarbons, causing explosions [757]. [758].

Normally, an air separation plant is installed in conjunction with liquid nitrogen

wash for economy in operation.

It would have been obvious to one having ordinary skill in the art before the effective
filing date of the claimed invention to include a liquid nitrogen wash of the CO2-depleted
synthesis gas to remove impurities and to supply some or all of the nitrogen required for

ammonia synthesis in a process as taught by EP ‘260 because Ammonia teaches that a liquid

nitrogen wash is conventionally used for partial oxidation processes, €.g., a partial oxidation
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reactor, as taught by EP ‘260. In doing so, it would have been obvious to dry the inlet gas prior

to the liquid nitrogen wash so as to remove water and avoid operating difficulties. Furthermore,
as to claim 25, it would have been obvious to incorporate the liquid nitrogen wash after the fuel

fraction has been separated from the CO2-depleted synthesis gas so as to avoid unnecessary

purification of the fuel fraction and to minimize the cost of the liquid nitrogen wash process step.

III.  Claim 26 is rejected under 35 U.S.C. 102(a)(1) as being anticipated by EP ‘260.

EP 260 teaches a process for synthesis of ammonia from natural gas by partial oxidation
in an oxygen-fired reactor with steam which is either an autothermal reformer or a partial
oxidation reactor [0048]. The reactor effluentis directed to a medium temperature shift reactor
to remove residual carbon oxides and methane [0050]. Upstream removal of CO2 is an option
feature, in a first option, CO2 is removed from shift reactor effluent prior to a PSA unit. In a
second option, CO2 is removed from the fuel gas to obtain a purified fuel gas [0054; Figure 2].

The fuel gas can be entirely used as a fuel in the fired heater of the ammonia plant, to
preheat the process feeds and superheat the steam, thereby containing the overall consumption of

the natural gas fuel [0034].

Response to Arguments
Applicant's arguments filed November 2, 2023, to the extent they apply to the instant
grounds of rejection, have been fully considered but they are not persuasive.
As to the rejection of claims 21 and 23, applicant argues
EP ‘260 does not cure the deficiency of Licht. While EP *260 references a “fuel
gas 22,7 Patent Owner respectfully submits that the referenced fuel gas of EP ‘260

is a tail gas having a different quality and pressure than a fuel fraction which is a
portion of the CO2-depleted synthesis gas. (Remarks, page 15)
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Patent owner’s argument is not persuasive because the teachings of EP ‘260 are not
limited to “a tail gas having a different quality and pressure than a fuel fraction whichis a
portion of the CO2-depleted synthesis gas” as argued. Figure 3 of EP ‘260 discloses fuel gas 22

which is a portion of the CO2-depleted synthesis gas.

Claims Patentable
Claims 1-19 are patentable. The following is a statement of reasons for the indication of
patentable subject matter: The claims, as amended, require an autothermal reformer downsteam
from a pre-reformer and without a primary reformer therebetween which arrangement is not

taught by the cited prior art.

Conclusion

Patent owner’s amendment filed November 2, 2023 necessitated the new grounds of
rejection presented in this Office action. Accordingly, THIS ACTION IS MADE FINAL. See
MPEP § 706.07(a).

A shortened statutory period for response to this action is set to expire two months from
the mailing date of this action.

Extensions of time under 37 CFR 1.136(a) do not apply in reexamination
proceedings. The provisions of 37 CFR 1.136 apply only to “an applicant” and not to partiesin a
reexamination proceeding. Further, in 35 U.S.C. 305 and in 37 CFR 1.550(a), itis required that
reexamination proceedings “will be conducted with special dispatch within the Office.”

Extensions of time in reexamination proceedings are provided for in 37 CFR

1.550(c). A request for extension of time must specify the requested period of extension and it
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Application/Control Number: 96/000,424 Page 11
Art Unit: 3991

must be accompanied by the petition fee set forth in 37 CFR 1.17(g). Any request for an
extension in a third party requested ex parte reexamination must be filed on or before the day on
which action by the patent owner is due, and the mere filing of a request will not effect any
extension of time. A request for an extension of time in a third party requested ex parte
reexamination will be granted only for sufficient cause, and for a reasonable time specified. Any
request for extension in a patent owner requested ex parte reexamination (including
reexamination ordered under 35 U.S.C. 257) for up to two months from the time period setin the
Office action must be filed no later than two months from the expiration of the time period set in
the Office action. A request for an extensionin a patent owner requested ex parte reexamination
for more than two months from the time period setin the Office action must be filed on or before
the day on which action by the patent owner is due, and the mere filing of a request for an
extension for more than two months will not effect the extension. The time for taking action in a
patent owner requested ex parte reexamination will not be extended for more than two months
from the time period set in the Office action in the absence of sufficient cause or for more thana
reasonable time.

The filing of a timely first response to this final rejection will be construed as including a
request to extend the shortened statutory period for an additional two months. In no event,
however, will the statutory period for response expire later than SIX MONTHS from the mailing
date of the final action. See MPEP § 2265.

Duty to Disclose

The patent owner is reminded of the continuing responsibility under 37 CFR 1.565(a) to

apprise the Office of any litigation activity, or other prior or concurrent proceeding, involving

Patent No. 11,286,168 throughout the course of this reexamination proceeding.
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Correspondence
Any inquiry concerning this communication or earlier communications from the
specialist should be directed to Jerry Johnson whose telephone number is 571-272-1448. The
specialist can normally be reached on Monday through Thursday from 5:30 am to 3:00 pm and
Fridays from 5:30 am to 9:30 am. If the attempts to reach the specialist are unsuccessful, the
specialist's supervisor, Jean Witz can be reached by dialing 571-272-0927.

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 youhave questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 8§66-217-9197 (toll-free).

All correspondence relating to this ex parte reexamination proceeding should be directed:

By EFS: Registered users may submit via the electronic filing system EFS-Web
at htips:Hefsuspio. sovietde/myportaliefs-registered

By Mail to: Mail Stop Ex Parte Reexam
Central Reexamination Unit
Commissioner for Patents
United States Patent & Trademark Office
P.O.Box 1450
Alexandria, VA 22313-1450

By FAX to: (571)273-9900
Central Reexamination Unit

By hand: Customer Service Window
Randolph Building
401 Dulany Street
Alexandria, VA 22314

Signed:
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/JERRY D JOHNSON/
Patent Reexamination Specialist
Central Reexamination Unit 3991

/Alan Diamond/
Patent Reexamination Specialist
Central Reexamination Unit 3991

/Jean C. Witz/
Supervisory Patent Reexamination Specialist
Central Reexamination Unit 3991
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Control No. Patent Under Reexamination

96/000,424 11286168
Office Action in Ex Parte Reexamination Examiner ArtUnit [ AIA (FITF) Status
Jerry D Johnson 3991 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

a. Responsive to the communication(s) filed on 02 November 2023,
(O A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

b. @ This action is made FINAL.
c. [ A statement under 37 CFR 1.530 has not been received from the patent owner.

A shortened statutory period for response to this action is set to expire 2 month(s) from the mailing date of this letter.

Failure to respond within the period for response will result in termination of the proceeding and issuance of an ex parfe reexamination
certificate in accordance with this action. 37 CFR 1.550(d). EXTENSIONS OF TIME ARE GOVERNED BY 37 CFR 1.550(c).

If the period for response specified above is less than thirty (30) days, a response within the statutory minimum of thirty (30) days

will be considered timely.

Part| THE FOLLOWING ATTACHMENT(S) ARE PART OF THIS ACTION:
1. [0 Notice of References Cited by Examiner, PTO-892. 3.0 Interview Summary, PTO-474.
2. Information Disclosure Statement, PTO/SB/08. 4.0 .
Part Il  SUMMARY OF ACTION
1a. Claims 1-19 and 21-26 are subject to reexamination.
1b.

2.

Claims ___ are not subject to reexamination.

Claims _____ have been canceled in the present reexamination proceeding.
Claims 1-19 are patentable and/or confirmed.

Claims 21-26 are rejected.

Claims ___ are objected to.

The drawings, filedon ______ are acceptable.

The proposed drawing correction, filed on has been (7a) (3 approved (7b) [ disapproved.

® N o o s
OO0 WOOwW

Acknowledgment is made of the priority claim under 35 U.S.C. 119(a)-(d) or (f).
a) M Al by [ Some* ¢) [ONone of the certified copies have
1 [J been received.
2 [ not been received.
3 been filed in Application No. 16/485,695.
4 (J been filed in reexamination Control No. .
5 [J been received by the International Bureau in PCT application No.
* See the attached detailed Office action for a list of the certified copies not received.

9. O Since the proceeding appears to be in condition for issuance of an ex parfe reexamination certificate except for formal
matters, prosecution as to the merits is closed in accordance with the practice under Ex parfe Quayle, 1935 C.D.
11, 453 O.G. 213.

10. (O Other:

cc: Requester (if third party requester)

U.S. Patent and Trademark Office
PTOL-466 (Rev. 08-13) Office Action in Ex Parte Reexamination Part of Paper No. 20240415
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Index of Claims

96/000,424

Application/Control No.

11286168

Applicant(s)/Patent Under Reexamination

“” Examiner
Jerry D Johnson

Art Unit

3991

v | Rejected

- Cancelled

Non-Elected

A Appeal

= Allowed

+ | Restricted

Interference

O | Objected

CLAIMS

(J Claims renumbered in the same order as presented by applicant

(O CcPA

O T.D. 0O R.1.47

CLAIM

DATE

Final Original | 07/06/2023 | 04/16/2024

1
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U.S. Patent and Trademark Office

Part of Paper No.: 20240415
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Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

INFORMATION DISCLOSURE

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

Application Number bs000424

Filing Date P018-01-31

First Named Inventor ‘ Francesco Baratto

Art Unit | 3991

Examiner Name ‘ Jerry D. Johnson

Attorney Docket Number |283386WOUSO1_495230-44

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Codel of cited Document .
Figures Appear
F 0.3/ (1 3479298 A 1969-11-18 SZE, et al.
Add

If you wish to add additional U.S. Paten

t citation information please click the Add button.

U.S.PATENT APPLICATION PUBLICATIONS

Remove

Examiner|
Initial*

Cite No

Publication
Number

Kind
Code!

Publication Name of Patentee or Applicant
Date of cited Document

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

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

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or Pages,Columns, Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Apolicant of cited where Relevant Ts
Initial* No | Number3 Code?| Code#4| Date Dpp Passages or Relevant
ocument .
Figures Appear
1
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item

Examiner| Cite S - . )

. (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), Ts
Initials No . - .

publisher, city and/or country where published.
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Application Number 96000424

Filing Date 2018-01-31

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.29)

First Named Inventor l Francesco Baratto

Art Unit | 3991

Examiner Name ‘ Jerry D. Johnson

Attorney Docket Number | 283386W0OUS01_495230-44

-

/a3.D.a/ Notice of Opposition for European Patent Application No. 18702977.2 mailed June 14, 2022

/T.D.T/|2 Response letter from Topsoe counsel dated June 13, 2023

/3.5.3/|3 'Fertiliser Policy for Sustainable Agriculture”, The Fertiliser Associate of India Annual Seminar 2009, December 3-5,
e P009, 10 pages

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature /JERRY D JOHNSON/ Date Considered ‘ 04/16/2024

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.

4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here if|
English language translation is attached.
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Application Number 96000424

Filing Date 2018-01-31

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor l Francesco Baratto

Art Unit | 3991

( Not for submission under 37 CFR 1.29)
Examiner Name ‘ Jerry D. Johnson

Attorney Docket Number | 283386W0OUS01_495230-44

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection{s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

¥ A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Marcus S. Simon, Reg # 50258/ Date {(YYYY-MM-DD) 2023-11-02
Name/Print Marcus S Simon Registration Number l50258

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1430, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S5.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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g
rrssd

e e Suite 2100
sheaagh pastsershig e > 2100
Robert R, Riddie Houston, TX 77010

+1 713 469 3800
Fax +1 713 489 3899
reedsmith.oom

Direct Phone: +1 713 469 3881
Email: rriddie@reedsmith.com

January 31, 2024
Via Email (rbiazzi@zardi.ch)

Mr. Riccardo Biazzi
M. Zardi & Co. SA
Via GB. Pioda 6 6900
Lugano CH

Via Email (collard.case@dorsey.com}

Mr. Case Collard

Dorsey & Whitney LLP

1400 Wewatta Street, Suite 400
Denver, CO 80202-5549

Dear Mr. Biazzi and Mr. Collard:

Earlier Topsoe filed the attached complaint against Casale US, Tnc. and Casale SA {collectively
“Casale”) in the Southern District of Texas.

As a courtesy to your client, we have not yet served it. If your client wishes to discuss a
possible resolution of this matter, please countact me by no later than close of business on February 7,
2024, Any such resolution would have to, at a minirours, ioclude a covenant not to sue Topsoe or its
licensees regarding U.S. Patent Ne. 11,280,168 and any related patents, including EP 3 583 067 B1, and
an agreement to refrain from any further communications with Topsoe’s customers or other third parties
asserting or implying that Topsoe infringes these patents. As Topsoe has previously requested, we also
would require Casale to identify in writing any third parties with whom it has had any communications
asserting or implying that Topsoe infringes the patents, including the date of the communications, the
parties to the communication, and a copy of any communications that were made in writing.

ABU DHABL » ASTANA ¢ ATHENS ¢ AUSTIN ¢ BELING ¢ BRUSSELS ¢ CENTURY CITY ¢ CHICAGO ¢ DALLAS & DUBAI » FRANKFURT » HONG KONG
HOUSTON ¢ LONDON ¢ LOS ANGELES ¢ MIAMI ¢ MUNICH ¢ NEW YORK ¢ ORANGE COUNTY ¢ PARIS ¢ PHILADELPHIA ¢ PITTSBURGH
PRINCETON ¢ RICHMOND ¢ SAN FRANCISCO ¢ SHANGHA! ¢ SILICON VALLEY ¢ SINGAPORE ¢ TYSONS ¢ WASHINGTON, 0.C. ¢ WILMINGTON
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Mr. Riccardo Biazzi Reed\ NN
Mr. Case Collard

Page 2

In the event that your clients do not wish to discuss a resolution at this time, we ask you to let us
know whether you will accept service of the complaint on behalf of your clients and waive service of a
summmons. Pursuant to Rule 4(d}, we have attached the required notices and requests, as well as a form
waiver.

We look forward to hearing from you.

Very truly yours,

§ %

sq"‘x-&i\“

Robert R Riddle

-

Attachment

Cc: Kenneth A Kuwayti
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CN102533365A Process for coproducing liquefied natural gas (LNG) and synthetic ammonia

Applicants: AEROSPACE CHANGZHENG ENG CO LTD
Inventors: HUI ZHAQ,YONG HAN,DANYU LUO,YUYING ZHU,CONGBIN JIANG

Classifications:
IPC CO1C1/04; C10L3/08; C10L3/10;
cPC F25J3/0219 (EP); F25J3/0233 (EP); F25J3/0276 (EP); F25J2205/30 (EPR); F25J2210/20 (EP);

F25J2210/42 (EP); F25J2215/04 (EP); F25J2245/42 (EP), F25J2270/12 (EP); F25J2270/18 (EP);
F25J2270/66 (EP); YO2ZP20/10 (EP); Y02P20/129 (EP);

Priorities: CN201110412589A 2011-12-12

Application: CN201110412588A-2011-12-12

Publication: CN102533365A-2012-07-04

Published as: CN102533365A;CN1025333658

Process for coproducing liquefied natural gas (LNG) and synthetic ammonia
Abstract

The invention belongs to the technical field of coal chemical industry and particularly relates to a process for coproducing
gasified synthetic ammonia and liquefied natural gas (LNG). The invention provides a method and equipment for coproducing
the LNG and the synthetic ammonia by using raw coal gas generated by a high-temperature entrained bed; the desulphurization
and the decarbonization are carried out by using a mature and advanced physical and chemical absorption process, methane is
obtained by using an advanced methanation conversion technology, then; a deep cooling technology is adopted to produce liquid
methane and hydrogen through staged cooling and washing separation, the produced liquid methane is outputted as a product,
i.e. the LNG, meanwhile; the produced hydrogen is mixed with nitrogen to form a synthetic gas, and the synithetic gas is
conveyed to an ammonia synthesizer for the production of the synthetic ammonia after the cold energy is recovered. The
coproduction of natural gas and liquid ammonia is achieved, the equipment has corresponding capability for load adjustment,
and the emission of vent gas in synthesis is not needed, so that the raw coal gas is maximally used in the production of products.
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Notice

This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate, complete, reliable or
fit for specific purposes. Critical decisions, such as mmmermai}y reievant or ﬁnanmal decisions, should not be
based on machine-translation output.

CLAIMS CN102533365A

L.
13 A method for co-producing liquefied natural gas and synthetic ammonia, charactenzed by comprising the
following steps:

)

18 The coal gas is subjected to conversion treatment to obtain conversion gas;

@)
2z After the condensate obtained by condensation separation of the shift gas is desulfurized and decarbonized to
obtain purified shift gas;

@)

2zrmethanating the purified converted gas to obtain a mixed gas including hydrogen and CH<sub>4</sub>

@
31 subjecting the mixed gas obtained in step (3) to cryogenic separation, and wparatmg the liquid
CH<sub>4</sub> as liquefied natural gas; and obtaining hydrogen; -

(©)
36 The hydrogen obtained in step (4) is mixed with nitrogen to obtain a synthesis gas with a certain hydrogen-
nitrogen ratio, which is sent to the ammonia synthesis process to obtain ammonia.
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2.
41 The method according to claim 1 is characterized in that the coal gas is high-temperature coal gas produced by
pressurized gasification of coal as raw material.

3.

46 The method according to claim 1 is characterized in that: the conversion process includes two-stage
conversion, after the coal gas enters the heat exchanger and exchanges heat with the steam produced by the
waste heat boiler at the outlet of the first-stage conversion furnace, a paﬁ of it enters the first conversion
furnace, and the gas after the first-stage conversion passes through the waste heat boiler to produce steam and
heat exchange with the coal gas before entering the second-stage conversion furnace, and the gas after the
second-stage conversion passes through the steam superheater and the steam waste heat boiler to recover heat
instages.

4,

s6 The method as claimed in claim 3 is characterized in that: the CO conversion rate in the first stage of
conversion is 20-40% (v/v); the CO conversion rate in the second stage of conversion is 10-15% (v/v); 40%-
60% (v/v) of the coal gas enters the first stage conversion furnace.

5.

62 The method according to claim 1, characterized in that: the methanation treatment includes a bulk

- methanation process and a supplementary methanation ,pra(fesxg in the bulk methanation process, COis
converted into CH<sub>4</sub>; in the supplementary methanation process, CO<sub>2</sub> is
converted into CH<sub>4</sub>.

6.

59 The method as claimed in claim 5 is characterized in that: the methanation treatment includes three stages of
methanation; the purified conversion gas first enters the raw material heat exchanger, and the purified
conversion gas is heated by the outlet gas from the third stage methanation furnace in the raw material heat
exchanger; a part of the purified conversion gas after heat exchange is mixed with the gas at the outlet of the
first stage methanation furnace and enters the second stage methanation furnace for methanation tre&imesnt:
another part is mixed with a part of the gas at the outlet of the second stage methanation furnace as the
circulating gas to dilute the CO concentration in the purified conversion gas, and then enters the first stage
methanation furnace for methanation; another part of the gas at the outlet of the second stage methanation
furnace enters the third stage methanation furnace for supplementary methanation treatment, and the gas after
the third stage methanation treatment enters the raw material heat exchanger, and after heat exchange with the
purified conversion gas, it is cooled and separated by a circulating water cooler, and then the water is adsorbed
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by a molecular sieve for deep cold separation.

7.

95 The method according to claim 6 is characterized in that: the outlet gas of the second-stage methanation
furnace is cooled by a waste heat boiler; the CO content in the gas entering the first-stage methanation furnace
is less than or equal to 10% (v/v); the circulating gas passes through a desalted water preheater and liquid
separation, is pressurized by a circulating compressor, and is mixed with the purified conversion gas to enter
the first-stage methanation furnace.

8.

103 The method according to claim 1 or 7, characterized in that the cryogenic separation of the mixed gas
obtained in step (3) comprises the steps of:

105 (1) The mixed gas enters the No. 1 raw gas cooler in the cold box for primary malmg and the c:mimg
capacity of the cooler is provided by the No. 1 mixed refrigerant circulating compressor and the returned
synthesis gas after nitrogen addition;

108 (2) The mixed gas after primary cooling enters the No. 2 raw gas cooler. The cooling capacity of the No. 2 raw
gas cooler is provided by the No. 3 mixed refrigerant circulation compressor and the returned synthesis gas
after nitrogen addition;

111 (3) The mixed gas after secondary cooling enters the No. 3 raw gas cooler. The cooling capacity of the No. 3
raw gas cooler comes from the No. 2 mixed refrigerant circulation compressor, liquefied methane and
returned nitrogen scrubbing gas. After this secondary cooling, part of the mixed gas is condensed;

114 (4) The mixed gas after tertiary cooling enters the No. 4 raw gas cooler, and the cooling capacity of the No. 4

“taw gas cooler is pmvided by liquid methane and nitrogen scrubbing;

116 (5) The mixed gas after four coolings enters the nitrogen washing tower from the bottom, and liquid nitrogen
is sprayed into the nitragen washing tower from the top. The methane in the mixed gas entering the nitrogen
washing tower is washed to the bottom of the tower. The purified nitrogen washing gas containing nitrogen
leaves from the top of the tower, and is reheated by No. 4 and No. 3 raw gas coolers, and then an appropriate
amount of high-pressure nitrogen is added to obtain synthesis gas. The synthesis gas is reheated to ambient
temperature by No. 2 and No. 1 raw gas coolers, and then finely adjusted by nitrogen to achieve an accurate
hydrogen-nitrogen chemical ratio to obtain refined synthesis gas, which then enters the synthetic ammonia
process.

9.

127 The method according to claim 6 is characterized in that the liquid methane separated from the bottom of the
nitrogen scrubber is sent to a methane storage device after recovering part of the cold energy through No. 4
and No. 3 raw gas coolers to be output as liquefied natural gas.

10.
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133 The method according to claim 6 is characterized in that: the dissolved hydrogen and argon are separated by
- reduced pressure flash distillation before the liquid methane at the bottom of the tower is output, and the gas
is returned to the system for recovery through a tail gas compressor.

11. ,

139 The method according to claim 6 is characterized in that the high-pressure nitrogen comes from the air
separation unit, is cooled by No. 1 and No. 2 raw gas coolers, and is then mixed with the nitrogen-containing
hydrogen from the top of the nitrogen scrubbing tower.

12.

145 The method according to claim 1 or 6 is characterized in that the concentrations of the acid gases
He<sub>2</sub>S, COS and H<sub>2</sub>S$ in the purified conversion gas are below 0.1 ppm; and the
molar ratio of hydrogen to nitrogen in the synthesis gas is 3:1.

13.

151 A process device for co-producing liquefied natural gas and synthetic ammonia, comprising;

152 The coal gasification unit includes an entrained flow pulverized coal gasification bed, in which the pulverized
coal produces a raw coal gas, the raw coal gas mainly comprising: CO, carbon dioxide, methane, water vapor
and hydrogen;

155 A conversion unit, comprising at least one reactor filled with a conversion catalyst, in which CO is catalytically
converted into CO<sub>2</sub> and hydrogen: ’

157 Desulfurization and decarbonization unit, which removes acidic gases through desulfurization and
decarbonization equipment;

159 Methanation unit, converting the remaining CO and hydrogen into methane gas;

160 Cryogenic separéiian unit, including nitrogen scrubber, condenses methane gas into liquefied natural gas and
simultaneously separates hydrogen containing nitrogen;

162 Ammonia synthesis unit: uses medium-pressure synthesis process to produce liquid ammonia product.

163 The coal gasification unit is connected to the conversion unit; the conversion unit is connected to the
methanation unit, the methanation unit is connected to the cryogenic unit, and the cryogenic unit is
connected to the liquefied natural gas storage and the ammonia synthesis unit respectively; heat exchangers
are evenly arranged at the inlet and/or outlet of the conversion unit, the methanation unit, ami the cryogenic
unit for recovering heat.

14.

171 The system as claimed in claim 13 is characterized in that the mnversmn unit includes two conversion
furnaces, a heat exahanger is provided at the inlet of the first-stage conversion fumace the outlet is connected
to the heat exchanger at the inlet through a pipeline, and is connected to the inlet of the second-stage
conversion furnace after passing through the heat exchanger, and the outlet of the second-stage conversion
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furnace is connected to the desulfurization and decarbonization unit through a pipeline.

15.
183 In the system as claimed in claim 13, the methanation unit includes three methanation furnaces; a heat
' exchanger is provided at the inlet of the first-stage methanation furnace, the outlet of the first-stage

methanation furnace is connected to the inlet of the second-stage methanation furnace through a pipeline,
the heat exchanger is provided in the pipeline, the outlet of the second-stage methanation furnace is
respectively connected to the inlet of the third-stage methanation furnace and the first-stage methanation
furnace ﬂimugh pipelines, the outlet of the third-stage methanation furnace is connected to the heat
exchanger located at the inlet of the first-stage methanation furnace, and is connected to the cryogenic unit
after heat exchange. :

16.

194 I the system as claimed in claim 13, the cryogenic unit includes four plate-fin heat exchangers, a mixed
refrigerant circulation ci}mpressar and a nitrogen scrubber, the gas from the methanation unit passes through
the four plate-fin heat exchangers once and then passes through the bottom of the nitrogen scrubber, the
mixed refrigerant between the plate-fin heat exchangm circulates between the plate-fin heat exchangers
through the circulation compressor; the hydrogen and nitrogen mixed gas flowing out of the top outlet of the
nitrogen scrubber passes through the four-stage plate-fin heat exchanger and enters the ammonia synthesis
unit after being heated.
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by the applicant, and including page counts, where appiicable. I serves as evidencs of recelpt similar fo a Post Card, as
described in MPER 503,

New Applications Under 38 UG 111
i a new application is being fled and the application includes the necessary componenis for fili sg date {see 37 CFR 1.53(L)(ch
and :’v‘: P p 5(:5; & }‘mnq egezg)i (37 CFR A w—’n wsi be issued in dus course and the date shown on this Acknowledgement

s of an Infernational Application under 35 US.GC. 37
aritar the nationad stage of an international application is compliant with the conditiona of 38 ULS.
‘piicabés- requirgmants a Form PCT/DO/ECGR03 indicating acoeptance of the application as a national stage

B.C 371 will be fssued in addition lo the Filing Receipt, In dus couwrss.

&
0
L5
o

New infernational Applivation Flled with the USPTQ as a Recaiving Office

# a new internalional application is heing fed and the international application includes the necessary componenis for an
international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Applica urnbar and of the
ndernational Filing Dai@ {(Form POT/RG/OS) will be ssuad in due course, subject o prescriptions concaring national security,
and the dale shown on this Acknowledgement Receipt will eslablish the infernational filing dale of the application.
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United States District Court
Southern District of Texas, Galveston Division

Topsoe, Inc.
Plaintiff, 4
Case No.: 3:24-cv-00033
Vs, Jury Trial Demanded
Casale US, Inc.
Casale SA
PDefendants.
FIRST AMENDED COMPLAINT
INTRODUCTION
1 This action arises out of Defendants’ bad faith, fraudulent conduct aimed at

procuring a patent Qﬂ’téc;hxmiagy that they did not invent and then wielding that patent, and making
false and misleading statements, to unfairly compete against Plaintiff Topsoe, Inc. (“Topsoe™).

2. Topsoe is the U.S. subsidiary of Danish company Topsoe A/S, which has been one
of the world’s leading suppliers of chemical processing solutions and related technology for over
80 years. It supplies high-performance, proprietary technologies, engineering, and services to the
chemical and oil a;id gas industries. qus‘oe*heips these industries to get the most ouiér of their
process and products using the least ’possible energy and resources 'and ’is at the fareﬁfant of
developing sustainable technologies.

3 One of Topsoe’s key enviromﬁentally sustainable technologies is its ammonia
pmcgsseﬁ, currently alé,;o referred to as blue or low carbon ammonia processes, which are used to
reduce greenhouse gases that are emitted during the process of creating ammonia. Ammonia (NHz)
is critical in the manufacturing of fertilizers and is one of the largest volume synthetic chemicals

produced in the world. It is produced through a chemical reaction between hydrogen and nitrogen

1=
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at high pressure and temperatures. The process is highly energy-intensive, accounting forup to 2%
of energy ﬁansmnpﬁcm’ and 3% of carbon emissions worldwide. .
| 4. Topsoe is a pioneer in the field of axmxi(mié technology, particularly targeting

strategies for lowering carbon emissions, and began commercially $eﬁh1g and installing its
ammonia technology in manufacturing facilities over 30 years aga ‘During that time Topsoe has
extensively presented and’pubﬁshed’ on its low carbon ammonia process and has obtained multiple
patents protecting the technology in the United States and abroadf

5. Dafe:ndants Casale US, Inc. and Casale SA (collectively, “Casale”) are direct
competitors with Topsoe, and market and sell their own ammonia process, As described in more
detail below, in 2019 Casale filed fora U.S. patent application claiming to have “invented” features
of alow carbon ammonia process that had been used in Topsoe’s own process for decades. Casale
was well aware of this because, among other things, over the previous four years it had recéive:d
extensive exposure and access to Topsoe’s commercially installed ammonia process while
working on revamping a factory in India that utilized the Tz}psne' process. Casale has also attended
presentatidns where Topsoe had described these features of its ammonia process, including a
presentation in 2009, ten years earlier. Casale received the pre-print of the T opsoe paper relating
to theprﬁs;eétaﬁonﬁ aﬁd the records ,ﬁf(}mﬁle«canfe;‘eme’ confirm that Casale attended the Topsoe
presentation. Casale misued Tapsé@‘s mformation by including it in a patent 'ap;ﬁication and
mistepresenting that it had been ﬁeve§apéd by Casale.

6. Casale procured the U.S. patent through deception. During prosecution of the
patent application Casale failed to disclose as prior art Topsoe’s commerciai process or the
publications describing it, which were clearly material to the process Casale was trying to patent.

Casale even failed to disclose its own material prior art disclosures from many years earlier which
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publicly disclosed the key feature it impermissibly was trying to patent and therefore precluded
Casale from trying to patent the technology.

7. After improperly obtaming the patent, Casale set out to deliberately disrupt
Topsoe’s customer relationships, falsely claiming that it owns technology that was deveidped by
Topsoe, that Topsoe infringes its patents, and tﬁat any customer employing Topsoe’s technology
wmﬁdheinﬁinghlg its patents as well. When Topsoe asked Casale point blank wﬁethex‘ it had
contacted any of Topsoe’s cuSto:xlefsf Casale falsely claimed that it had not. Casale has also been ,
wrongfully asserting that Topsoe infringes the f;:atemt,

8. Topsoe accordingly Eﬁngs this action to have the Court declare that Casale’s patent
is unenforceable because of the fraud Casale committed in procuring the patent from the U.S.
Patent and Trademark Office (“US PTO”). More specifically, Topsoe asks the Court to declare
that Casale’s U.S. Patent No. 11,286,168 (the 168 Patent”) and all related patents and
applications of its family (collectively, the “Disputed Patents™) are unenforceable, and to ér{ioiﬂ
Casale from a&ﬁeﬁmg the Disputed Patents any further. Topsoe further seeks to recover damages
and hold Casale accountable for its wrongful acts in asserting'the unenforceable patents, making
‘false statements, and engaging in unfair camgeﬁtive practices.

THE PARTIES

9. Topsoe, Inc. is a Texas corporation, with its principal place of business at 18050
Saturn Lane, Suite 400, Houston, Texas 77058.

10.  Defendant Casale US, Inc. is a Texas corporation with a principal place of business
at 2925 Richmond Ave, Suite 1218, Houston, Texas 77098.

11.  Casale US, Inc. resides in the Southern District of Texas at least because it is

incorporated in Texas and its principal place of business is in the Southern District of Texas.
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12.  Casale US, Inc. is a wholly owned subsidiary of Casale SA.

13.  Casale SA is a privately owned Swiss company with headquarters in Lugano,
Switzerland.

JURISDICTION AND VENUE

4. This is an action érismg under the Lanham Act, 15 U.S.C. § 1125(a) and the patent
laws of the United States, 35 U.S.C. §§ 271, et seq, and the Declaratory Judgement Act 18 US.C.
§§ 2202 and 2202. Accordingly, this Court has subject métfer jurisdiction pursuant to 28 US.C.
§§ 1331 and 1338(a).

15.  Topsoe’s unfair competition claim arises under Texas state law. This Court has
subject matter jurisdiction over that claim pursuant to 28 USs.C. § 1367, because it 1s s0 :reia‘t&d to
other claimsin the action within *the Court’s original jurisdiction that it forms part of the same case
or controversy. This Court also has jmisdictién under 28 U.S.C. § 1338(b) because Topsoe’s
unfair competition claim derives from a common nucleus of operative facts.

16.  This Court has general personal jurisdiction over Casale US, Inc. due to its
incorporation in Texas, and its principal place of business being located in the Southern District
of Texas.

- 17. This Court has specific personal _jurisdi;tian over Casale SA because this lawsuit
arises c:mt: of and relates to Casale SA’s affirmative acts in the Scmt‘heﬁl District of Texas. Among
other things, Casale SA contacted representatives of Topsoe located in the Southern District of
Texas repeatedly through its a’ttomeys m an attempt to enforce its improperly obtained and
unenforceable U.S. patent, insisting that prsoe’s ammonia process cannot be used without its
written consent. Casale SA also purposefully directed its wrongful activities, including its false

advertising and misleading statements, to at least one potential Topsoe customer to dissuade that
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customer from installing Topsoe’s ammonia technology at its facilities in Texas. Given the
facilities location in Texas, Casale US would have ’i)ee:n aware of and involved in the pursuit of
potential Topsoe customers and wé&ld have been aware of and participated in these wrongful
activities. Casale SA, in co:llaboratipn with Casaie US, is actively and f()t'ceﬁﬂly using its U.S.
patent in a competitive context within the form of this suit. Casale SA purposefully directed its
unlawful conduct to this district, has substantial business conducted in this district, and published
false adyerrismg and misleading statements and other unlawful acts in this district or affecting
residents of this dis’lﬁ;:t,

18.  Moreover, Casale SA controls the day to day activity of its wholiy ‘owned
subsidiary, Casale US, Inc., which it holds out as its agent. Both share a website
(https://www.casale.ch/contacts/casale-in-the-world) 'aaci share email domains (casale.ch).
Casale’s website includes no mention of specific activities or mdividuaié associated with Casale
US only.

19.  Consistent with this, Topsoe can find no reference to Casale US business activity
online and can find no individuals online hQiding themselves out as employees of Casale US.
Rather, employees of Casale US, including its sole officer, hold themselves out as employees of
Casale SA. The current President of Casale US is Mr. Chris Mancinelli who is employed “full
time” by Casale SA as “Sales Manager - Americas at Casale SA” and located in Houston. See
hﬂps:ffwww‘iinkeﬂinwci)mf"infciu‘i@.ummmineiii~922&82:’; Casale US thus appears to have no
significant employees of its own.

20.  Upon information and belief, Casale US appears to be undercapitalized, and does
not have operations separate from Casale SA. Casale US’s certificate of formation shows that it

has authority to issue 10,000 shares with no value., Casale US has no separate website and is
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indistinguishable from Casale SA in public press releases and announcements. Casale US appears
to exist for purposes of marketing, promoting, and seﬁiﬁg Casale SA technology in the US.

21.  On information and belief, Casale SA uses Casale US’s pmpertj as its own. For at
least these reasons, Casale US and Casale SA have failed to observe corporate fcsmzaiiﬁas and,
accnrdk}giy? Casale US’s jurisdictional contacts may be imputed to Casale SA.

22.  Additionally, Casale SA holds itself out as a global company with “a network of
representative offices and agents all over thé ‘world.” See

ittps://www linkedin.com/company/casale-sa/about/. One of Casale SA’s global offices is located

in Houston, Texas, and Casale SA has at least one managing agent based out of Houston, Texas.In
fact, in p}‘omoﬁon materials for blue ammonia Casale SA represents that 1t has a branch office

located in Houston.
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Casale in the world

. - Network
Headquarter @ Branch offices @ - of Representatives

23, Defendants, via themselves and/or their subsidiaries or affiliates, regularly conduct

and transact business throughout the United States, in the State of Texas, and within the Southern
District of Texas. In addition, Casale SA is the assignee of the *168 Patént and Casale prosecuted

the "168 Patent bef()re the USPTO through its attorney representatives as described below.
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24.  Casale SA has also filed a lawsuit asserting claims in the Southern District of Texas
in at least one prior hngatmn Ammonia Casale S.A. v M/V Skanderborg, et al. No. 4:00-cv-2121
(S D. Tex.).!

25. Casale SA’s website (https:/casale.ch/about/) states: “Casale is a private Group
with over 400 professionals, headquartered in Switzerland and present in the Czech Republic,
China, and the United States. Casale Holding is the sole owner of the Group Casale.”

26.  Casale SA has employees that work in Houston, Texas. These employees include

at  least one senior process engineer  currently working in Houston.

h ps:/www linkedin com/in/robertfsmithpe/. 'Casaie SA also advertises to hire employees in

Houston. ~ See htips://casale.ch/peo; le-careers/job-0 portunities/?_sft_job locations=houston-

texasquﬁte&staies.

27.  Casale SA has imported ammonia process equipment into the U.S. and into this
district through the Port of Houston.

28.  Inaddition, Casale SA has licensed low-carbon ammonia technology {Fiexiblue@)
for use at a facility located in this district, including, on information and belief, the 168 patent
technology, w};}icik impose enforcement Qbiigaﬁanﬁ with a party residing in Texas.

kA

tps://www.casale.ch

f.

/casale-8-rivers-capital-on-the-forefront-of-chemical-industrys-

energy-transition.
29. ‘In the alternative, this Court has personal jurisdiction over Casale SA under Federal

Rule of Civil Procedure 4(k)(2)(A) because: (a) Topsoe’s claims arise under federal law: (b) Casale

! Ammonia Casale SA is predecessor to Casale SA. See June 19, 2614 press release
https://casale ch/harmonized-skills-to-serve-you-
best/#:~ text=We%20are%20pleased%20to%20announce. the%20name%200f% %QﬁCasale" 0208A
(“We are pleased to announce that, Ammonia Casale, Urea Casale. Methanol Casale and Casale
Chemicals have merged into a single entity, which will trade under the name of Casale SA.”).

-8-
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SA is a foreign defendant not subject to personal jurisdiction in the courts of any State; and (c)
Casale SA has suffi‘cientamitacta with the United States as a whole, including, but not limited to,
filing lawsuits in the United States and licensing and &esigﬁing plants located within the United
States, such tkat this Cowt’s exercise of jtxrigdiqiioii over Casale SA satisfies due prm:ess and
comports with the Constitution and laws of the United States.

30.  Additionally, Casale SA has sought patent protection in the U.S. and filed the *168
patent application at the USS. PTO. E;imﬂarlyf Casale SA has registered a trademark at the uUs.
PTO for its low-carbon blue ammuonia technology, Flexiblue®, which Casale SA has described as -
eoifering goods/services directed to “Licensing of patents; legal services, nainely, licensing of
trademarks; ii:censing of intellectual property rights.”

31.  Venue is proper in the Southern District of Texas pursuant to 28 US.C. §§ 1391,
at least because Casale US is incorporated in the ’State of Texas, has its principal place of business
in the Southern District of Texas gud at least because Defendams’ haﬁze committed acts of false
advertising and unfair competition in the Southern District of Texas and attempted to enforce their
unenforceable patent in the Southern District of Texas. Venue is also proper in the Southern
District of Texas pursuant fo 28 U.S.C. § 1391(¢c)(3), as Casale SA is not a resident of the United

States and, accordingly, they may be sued in any judicial district.

Topsoe’s Contributions to the Field of Low Carbon Ammonia Technology
32, Topsoe Inc. was incorporated in 1961 and is a wholly owned subsidiary of Topsoe
AJS. Topsoe A/S was founded in 1940 by chemical engineer Dr. Haldor Topsoe and 15
headquartered in Ravnholm, Kgs. Lyngby, Denmark. It has been a provider of industry-leading

chemical processing solutions and related technologies in the over 80 years since its founding.
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33.  Topsoe, Inc. employs approximately 220 full time empldyees, including 128 at its
catalyst manufacturing facilities located at Pasaégna, Texas. and ﬁpprﬁxiﬂmtﬁiy 90 at its principal
cdrpafate offices in Houston, Texas. |

34. Topsoe has kmg been a leader in the development and commercial implementation
processes to produce amimonia. Topsoe has worked to develop ammonia processes, particularly
targeting low carbon emissions, which it currently markets cmmnércialiy under the name
SynCOR™ ammonia, ’10w«carbmi; or bﬁte ammonia, to reduce COz emissions for more ’thzm two
decades.

35.  Topsoe A/S owns numerous United States patents in the field of low carbon
ammonia technology, and Topsoe, Inc is th’e’exclusiveiieenaee (Wiﬁ} rights to license toits c}ien‘ﬁs}
of those patent rights in the United States.

36.  Apart from its patents, Topsoe’s low carbon ammonia technology has been
presented at industry conferences and implemented commercially in ammonia plants around the
world.

37. An example is the 2009 Fertilizer Association of India (FAI) Ammal,Seminaﬁ
where Topsoe described aspects of its low carbon ammeonia process in a presentation and
companion paper both titled “Energy efficiency and CO> reduction potential in ammonia plants
based on iéalﬁ gas.” Of particular r&ievancéherﬁ; the presentation and 'papf;f both describe as part
of Topsoe’s process splitting the synthesis gas stream into two streams oué of which is used as
fuel—a key feature that Casale would claim to have invented a decade later.

38.  Another, much more recent example, is Topsoe’s presentation and publication
about its blue ammonia process at the'AICHE' Ammonia Safety Conference on September 13,

2022. Topsoe’s paper entitled “Decarbonize with blue ammonia,” and authored by Ameet Kakoti
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and Per Juul Dahl, noted that “{m}m‘e than 20 years fsgo, i.e. before the decarbonization took off,
Topsoe introduced the foundations for the SynCC}Rmy concept.”

39, Topsoe’s ammonia 'tecimﬁiogy also has heﬁﬁ used in commercial ammonia plants.
Topsoe designéd an ammonia plant for the Indian Farmers F ertilizer C&opg’rative Ltd. (IFFCO),
Aonla, Iﬁdia.*“[he first unit at IFFCO was commissioned in May 1988 and the second unit in
Decemi}er 1996. B{}tﬁ units are based on Topsoe’s low carbon ammonia technology, including the
splitting of a synthesis gas stream into two étremmj of the same composition in which one of the
streams is used as fuel. |

Casale’s Knowledge of and Access to Topsoe Technology

40.  Casale ha{sylang been aware of To,pscre‘s low carbon aimxmnié technology.

41. Casaleisa reguiar attendee ana presenter at Fertilizer Association of India (“FAI")
meetings, attended the 2009 FAI meeting, and received preprints of the seminar papers, inciudiﬁg
the ammonia paper authored by Topme. Materials from the conference show that Casale attended
the Topsoe presentation.

42; : C‘as,ayle cirmilated information from industry meetings and events within the
company. Forexample, US 7,465,32& which lists Ermanno Filippi as sole mventor, refers to prior
art processes of competitors that were presented at an industry meeting. US 7,465.324 col. 1, 1L
58;63. (“Processes of this type have been described’ for example m the following papers:
“Synetix’s advanced gas heated reformer, P. W. Farnell” and “New Kellogg Bmwﬁ & Root
ammonia process, Jim Gosnell”; both expounded at the “44™ ATChE Annual meeting on safety in
-ammonia plants and rela«tfed facilities”, Séatﬂe, USA, 27430‘ Sep. 1999.7). Another example is US
2002/0151749, which lists as a co-inventor Federico Zardi, and refers to “ATIChE Ammonia Safety

Symposium, Boston September 1996.” US 2002/0151749 19.
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43.  Additionally, Ermanno Filippi, Francesco Baratto, and Raffaele Ostuni regularly
present at industry events, including events m the United States. For example, Osmﬁi presented on
f:rlue ammonia at the’ 2022 Ammonia Energy Association meeting in Phoenix, Arizona, Baratto
presented on blue ammonia at the 2021 Arab Fertilizer Association, and Fiiippi wa’é; a panelist for
low-carbon ammonia plants at the 2023 Ammonia Energy Association Annual Conference in
Atlanta (for which Casale was a sponsor).

44, On information and belief, Filippi, Baratto and Ostuni maintain a close working
relationship in which technical information is shared between them. For example@ they are listed
as ad»inifentofs iﬁ US 2019/0023565. Indeed, in this app’iiémian Filippi, Baratto and Ostuni
attempted to claim “a method for fevampiug of an ammm};i& plant™ and Casale™s work on the
IFFCO plant in India described above was a revamp.

45. Casale also gained access to the IFFCC} ‘plant in which Topsoe’s low carbon
ammonia technology had been installed. ~Casale gained detailed information about Topsoe’s
ammonia t&clmﬂlogj as part of a revamp project at IFFCO in 2014. Casale was responsible for
the design and supply of equipment for the revamp.

46.  As part of Casale’s work on the IFFCO amumonia units, it was given access to
Topsoe’s design for the ammonia units and learned—similar to what had been described in
Topsoe’s 2009 paper—that Topsoe’s design included splitting a synthesis gas stream into two
streams of the same composition so one s,tréam* could be used as a fuel.

47.  Casale’s knowledge of Topsoe’s work in ammonia synthesis is further evidenced
by Casale’s citation to Topsoe processes in prior patent applications, ig}ciudij}g citation by Casale’s
Chief Technology Officer, Ermanno Filippi. See, eg., US2012/0279033 (referring to and

providing a diagram of a Topsoe ammonia synthesis loop); US2019/0023565 (naming as inventors
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Ermanno Filippi, Pram:ﬁ;sca Baratto, and Raffaele Ostuni, bagéd upon a PCT application filed by
Marco Zardi, and rejected by the PTO over Topsoe gi'iar art references including a PCT application
entitled “Process for the production of ammonia”). |

48.  Accordingly, Casale has had’ access to, and detailed information about, Topsoe’s
low carbon aminonia process silice as eaﬂy as 2009, if not earlier.

Casale’s Application for and Prosecution of the *168 Patent

49.  Casale filed the application for the 168 Patent with the US PTO on August 13,
2019, shortly after completing its work on revamping the IFFCO plant where Topsoe’s technology
had been installed. | |

50. The’l 68 Patent issued on March 29, 2022.

51.  The 168 Patent is reléted to EP 3,583,067 (the “’067 Patent”), filed on January 31,
2018. Both the "168 Patent and the 067 Patent are related to EP 3,363,770 (the ‘:"?70 Patent”),
filed on October 6, 2017.

52.  Attorneys of Dorsey & Whitney LLP, including Marcus S. Simon (Reg. No.
50,258) represented Casale in the prosecution of the "168 patent.

53.  The claims of the "168 patent requirm among other things, splitting a synthesis gas
stream into two streams of the same cémpm:itian 50 one stream could be used as a fuel, just as Was
done by Topsoe’s technology that had been in use at the {FFCO plant. Sg)eciﬁca}m claim 1 of the
168 patent requires “separation of a part of said C’C}Zw&e;ﬁeteé synthesis gas as fuel fraction,
wherein said fuel fraction is fed as fuei to at least one furnace and wherein said separation of the
fuel fraction includes the split of said C()B«depieteﬁ synfhesis gas into at least a first stream and a

second stream, said first and second streams having the same composition.” See claim 1.
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54.  All patent applicants and persons involved with the substantive preparation of a
patent application hafze a duty of candor to disclose to the US PTO all known prior art or Qﬁler
information that may be material to the patentability of the invention. This prior art information
1s-disclosed in the form of an Information Disclosure Statement (“IDS*’) Casale filed one IDS
during prosecution of the *168 Patent on August 13, 2019. In this IDS, Casale disclosed only a
limited number of prior art references.? Casale did not disclose any prior art references, mcluding
prior uses, that were attributed to Topsoe, despite being aware of Topsoe’s Iaw ycarbyan»ammah’ia
technology since at least as early as 2009 and havmg»béen axtenSiVely éxposed to it as part of ifs
work at the IFFCO plant.

55.  Casale’s inclusion in its claims af the requirement of splitting the synthesis gas into
two streams having the same composition so one stream could be used as fuel—the concept which
it knew Topsoe was already using and had repeatedly published—played a crucial part in Casale’s
ability to procure the patém, To overcome a rejection by the US PTO of its xﬁlaim, Casale argued
to the Examiner that the “distinguishing feature of the “first and second streams having the same
composition,”...plays a ’suﬁstantiai role in the solution of the technical problem 1mderlying the
claimed Subj ect matter. Due to the fact that a stream of C?(}zuiiepieted synthesis gas (i.e., a gas very
poor in CO2 and rich in nitrogen and hydrogen) is used as a fuel in the furnace, instead of a niethane
ricﬁ stream as suggested by [the prior art] it is advantageously possibie to reduce the CO2
emissions of the process if compared to [the prior art].” Reply to Office Action dated April 28,

2021.

2 Casale disclosed only the following prior art references: (1) U.S. Pub. No. 2004/0234426;
(2) US. Pub. No. 2014/0248205; (3) U.S. Pub. No. 2015/0031916; (4)WIPO Pub. No.
2010/018550; (5) International Preliminary Report on Patentability for International Application
No. PCT/EP2018/052358 completed May 10, 2019; and (6) International Search Report from
International Application No. PCT/EP2018/052358 mailed July 31, 2018.
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56. At the time Casale and its lawyers made these statements, Casale knew that the
Topsoe ammonia technology included this same “same distinguisiﬁng feature” but intentionally
hid this information from the Examiner m order to secure allowance of the patent.

57. Casale’s strategy Wt}rkedg and the Examiner withdrew the rejection. The
Examiner’s reason for allowing the claims was the “distinguishing feature of the first and second
streams having the same composition.” Notice of Allowance dated Nov. 18, 2021.

Cfa&a!e*s European Patent

58.  Asnoted above, the ’Eumpéan coutiterpart to thé” 168 Patent, is the *067 Patent.

59. European Patent Office (“EPO”) procedure allows for any member of the public to
file an opposition to any «;}gte'nt granted by the EPO within the first nine months after the ;}ateﬁt
issues. Almost immediately after it was granted, Casale’s "067 Patent was in jeopardy. An
opposition to the *067 Patent was filed by Linde AG and Thyssenhﬁpp Industrial Solutions AG
(the “European Opposition”), bringing to the attention of the EPO additional prior art that Casale
had nét put before the EPO that called the viability of Casale’s patent into serious question.

60.  Casale recognized the severity of the challenge fo its patent from the priof art
imcluded in the Eumpean ,Oppasition. Casale had not disclosed this prior art to the US PTO either.
As diﬁcugsedix; more detail below, Casale filed a “supplemental examination” in the US PTOand
submitted ﬁ}épxier art from the European Opposition to the US PTO.

61. Both the 067 Patent and the related 770 patent were prosecuted on behalf of
Casale by European law firm M. Zardi & Co. SA (“Zardi”).

62. Zardi was founded in 1999 by Marco Zardi and is a Swiss law firm speéiaii'zing in

intellectual property.
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63.  Both the US and European patents are based on the same PCT application filed by
Zardi, and spee:iﬁcaﬁy; Marco Zardi.

64. Zardialsois representing Casale in the European Opposition.

65. Zardi, including Marco Zardi and Riccardo Biazzi, also were substantively
mvolved m the prosecution of the *168 Patent.

66.  The current Chief Executive Officer of Casale is Frederico Zardi.

67.  On information and belief, Marco Zardi and FedericorZardi*(CEG of Casale) are
blood relatives.

68.  On information and belief. Casale engaged Zardi, rather than a law firm with no
affiliation with Casale orits officers, to assist it in its wrongful scheme to prosecute the U.S. patent
without disclosing the material prior art, and fo attempt to improperly enforce it by corresponding
directly with Topsoe to demand a license, and to assist with correspondence to at least one Topsoe
potential customer.

Casale’s Communications with Topsee Customers

69.  Unbeknownst to ‘I‘Gpsm at the time, Casale began communicating with Topsoe
customers about the DiSpute:d Patents and Topsée;’s low carbon {”bhxé} ammonia technology
beginnﬁ}g in the Fall of 2022.

70.  Casale raised the Disputed Patents. including the "168 Patent, in a November 2022
letter to at least one Topsoe customer Whm is planning to develop low carbon (blue) ammonia
projects in Texas and Louisiana. The letter wasén effort by Casale to license the *168 patent for

use in the United States and specifically for use in this forum.
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71.  Casale’s communications to that customer referred to Casale’s rights in the
Disputed Patents, including the "1’68 Patent, and expressly represented that the Disputed Patents
were enforceable. |

72.  The one feature of the patented technology that is mentioned in the letter is the
technique that, as Casale knew, has been used by Topsoe in its commercial installations and
disclosed in its publications since at least 2009 of splitting the synthesis gas stream into two
streams «ﬂhe of which 1s used as fuel. Specifically, Casale stated that the patent concerns “a process
for the synthesis of ammonia wherein part of the hydrogen-containing process gas is used as a fuel
fraction to reduce ‘ﬂie consumption of hydrocarbon fuel and, consequently, to reduce emissions of
carbon diaxide}l” Casale represented that, according to its evaluation, without the use of this
techniqae, “the result would anyway be a higher plant cost and a lower efficiency.”

73.  Casale’s letter to the customer referred to Tei)see’s.blue ammonia technology and
Topsoe’s 2022 AICHE paper and presentation and attached a copy of the Topsoe’s paper claiming
that it fell within the scope of the patent.

74.  Casale’s communications were made to disparage and malign Topsoe by
characterizing Topsoe as an infringer, as well as to threaten customers with patem'imi'ingemem
should they choose to do business with Topsoe. Casale was hoping fo scare customers away from
doing E}tlsiﬂéss with T(}psne now, and in the future.

75.  The European Opposition, filed on June 8, 2022, predates Cﬁﬁaie"s communications
‘to Topsoe’s customer. Casale’s communications did not include any information related to tii&
European (}ppnsiﬁon of the 607 Patent, however, nor did Casale reveal that the prior art raised in
those eppositio;:} proceedings raised significant concerns about the enforceability and validity of

the Disputed Patents.
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76.  The European Opposition, in which the validity df the 7607 Patent is being disputed,
was relevant to the contents of Casale’s communications at the time sent. The prior art references
cited in the European Opposition are material to patentability and enforceability of the Disputed
Patents.

77.  Casale knew that the European Opposition was relevant to the contents of the
Casale’s communications to customers at the time sent. Casale knew that the prior art references
cited in the European Opposition are material to patentability and enforceability of the Disputed
Patents at the time Casale sent its communications to Topsoe’s customer.

78.  Inaddition, no reference was made in Casale’s communications to any of Topsoe’s
prior art publications to which Casale had access, many of which predate the *168 Patent or to the
fact that Topsoe had been using the accused technology many years before the patent was filed.
Aﬁd no reference was made to the :faet that Casale had faﬂad' to put any of the Topsoe prior aﬁ' or
the prior art raised in the European Opposition when it obtained the patent from the US PTO.

79.  Casale knew that its patent was invalid and unenforceable but engaged in these
cemmmﬁéations regardless. Casale knew that these statements were objectively baseless fm‘ the
many reasons described above.

80.  Casale’s statements were also false, misleading and objecti%iy baseless because
Casale represented that it was the only legitimate source for low carbon ammonia technology that
us*es a portion of the synthesis gas stream as fuel. Casale was ﬁﬁiy aware that this was not true.

Casale’s Communications with Tﬂpsoe’

81.  On February 24, 2023, after Casale began sending its false and misleading

communications to customers, Casale, through Riccardo Biazzi of Zardi, sent its first

correspondence (“First Letter to Topsoe™) to Topsoe..
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82. fhe~ First Letter to Topsoe stated that Casale was “of the opinion that the
SynCOR™ process with hydrogen firing includes all thé features recited, at least, in the
iilde’;)endent c}aims’ of the [Disputed Pafents}f’

83.  The First Letter to Topsoe did not include a claim chaﬁ -or other detailed
infringement analysis and instead again emphasized that the synthesis gas is split into two streams,
one of which is used as fuel. Specifically, the First Letter to Topsoe states that the Disputed Patents
“protect a process for synthesis of ammonia from 4naﬂ1ral gas comprising the conversion of
desulphurized natural gas and steam with oxygen-enriched air or oxygen, and further comprising
that a part of CO2-depleted synthesis gaé (i.e. hydrogen-rich gas) is fed as fuel to at least one
furnace.” | |

84.  Inasecond letter to Topsoe dated June 1, 2023 (“Second Letter to Taysoe") Casale
pointed to the Tstée September 13, 2022 paper that was presented at the AICHE Ammonia Safety
Conference, alleging its “opinion that the S*ynCOR’ process appears to include ’f’eamres patented by
Casale is based on the following diagram from the paper by Kakoti and Dahl.” This diagram is as

follows:

Figure 3. Schematic diagram of SinCOR™ Bhie NH: process for 90% carbon recovery
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85.  Casale explained: “If we compare the above diagram with claim 1 of US 1 1,286,168
we find self-evident that the SynCOR process includes all features of the claim."‘"

86.  Neither 'fhe First Letter or Second Letter to Topsoe disclosed that Casale already
had communicated false, misleading, and disparaging statements to customers. Instead, Casale
concealed that information.

87.  Topsoe responded to the Second Letter to Topsoe on June 13, 2023 (“Second Letter
to Casale™). Topsoe pointed out that the Topsoe’s SynCOR™ ammonia process “was using the
features purportedly claimed by Casale long before Casale filed its patents” and that a process
identical to the one described in the diagram Casale had included in its second letter was described
in at least the presentation and accompanying*papér’at the 20(39 FAI meeting that Casale had
attended. Topsoe noted that Casale had access to at least the “2069 FAI meeting, and received
preprints of the seminar papers, including the paper authored by Tt}psee . . . [which] Casale did
not disclose . . . to the patent office.” Topsoe also noted that that Casale had direct access to
Topsoe’s iecimology impiememedat the IIFCO plant when “Casale began atrevaﬁw of [Topsoe’s
technology implemented at IFFCO’s Aonla Fertilizer plant] in 2014 and completed the revamp in
2018~ anti that despite this revamp being started and completed before the filing date of the "168
Patent, the technology implemented by Topsoe in the plant was not disclosed to the PTO. Topsoe
closed the letter 4by asking Casale to advise whether it had cc)nnxmﬁicated its infringement
allegation to customérs and if so, to idémify thﬂse customers and provide copies of any written
communications.

88 On September 15, 2023, representatives ﬁ*ém Casale and Topsoe briefly discussed
verbally Casale’s allegations. Casale’s US attorneys and attorneys Marco Zardi and Riccardo

Biazzi from Zardi participated on the call, as did officers of Casale, Ermanno Filippi, Chief
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Technical Officer, and Raffaele Ostuni, Head of Gas Teehnslegies (who also is named as an
inventor on the 168 patent). Topsoe asked whether Casale had communicated to customers its
infringement allegations about Topsoe’s SynCOR™ ammonia technology. Casale’s Chief
Technical Officer, Ermanno Filippi, stated unequivocally that it had not done so. This was a lie.
Casale’s Request for Supplemental Examination of the *168 Patent
89.  On February 16, 2023, shortly before its initial correspondence with Topsoe and
significantly after becoming aware of the Oppositions filed in the Em"opéaﬂ counterpart 067
patent, Casale filed a request for supplemental examination of the 168 Patent at the USPTO.
90. Casale’s request for supplemental examination presented to the U.S. Patent Office
eleven prior art references that were raised i the European Opposition pmcaedings stating:
the European counterpart (EP Patent No. 3583067B1) to U.S. Patent
No. 11,286,168 was challenged via two Notices of Opposition both
filed before the European Patent Office on June 8, 2022. These
opposition proceedings remain pending before the European Patent
Office, with the Patent Owner having filed a reply to the Notice of
Opposition on Nﬂvexnbex 3,2022. Out of an alnmdanee of caution,
the Patent Owner is submmmg this Request, which includes as the

items of information to be considered the mfemnces cited in the
Notice of Opposition.

Corrected Request for Supplemental Examination dated April 16, 2023.

91. A supplemental examination is a process brought by the patent owner to reconsider
a patent ih’at was 1ssued by the US PTO. It is an ex parte procedure in which no party other than
the patm}t owner can participaite. By ra}ising this prior art in the supplemental examination, Casale
precluded Topsoe or ény other cc&mpatimf from filing a petition for Inter Partes Review (“IPR)
with the US PTO raismg any of the prior art that Casale had omitted. In contrast to the
supgienxentai examination procedure chosen by Casale, in an IPR proceeding, the third party who
files the petition is’allawed to fully participate. Casale wanted té prevent this from occurring so
that it could completely control the dialogue with the US PTO.

.
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92.  Casale did not include any other prior use or prior art reference in its request for
supplemental examination beyond those that had been raised in the European Opposition.
Incredibly, in requ’esting the supplemental examination Casale still failed to raise the Topsoe prior
art of which it was fully aware. Casale did not include any reference to Topsoe’s 2009 FAI
presentation or publication in its request for supplemental examination, or any other Topsoe
presentation or publication about its low carbon ammonia technology.

93.  Nonetheless, even without the Topsoe prior art, and even without an adverse party
participating 1 the proceeding, on May 11, 2023, the US PTO issued the Supplemental
Examination Certificate, finding tﬁat there was “[a] substantial new question of patentability
affecting claims 1-23” of the 168 Patent based on the prior art references that were included by
Casale in its request for supplemental examination that Casale had not previously disclosed during
prosecution of the ’ 1'6’8‘ Patent.

94.  OnJune 28, 2023, an ex parte reexamination was ordered by the US PTO pursuarnt
to 35 US.C.§ 257. Asthe name implies, in a reexamination p%oceeding the validity of the patent
is reexamined by the US PTO. That reexamination proceeding is still ongoing as of the date that
this Complaint is being filed.

95.  Casale did not include any reference to its revamp of IFFCO’s Aonla Fertilizer
plant from 2014 to 2018 in its teqﬁestfm’ supplemental examination or in any subsequently filed
papers in the eﬁ parte reexamination.

96.  On November 2, 2023, Casale submitted an IDS in the ex paite reexam that
included “Response letter from Topsoe counsel dated June 13. 2023 and Topsaé’s 2009 FAI
paper: “‘Fertiﬁser Policy for Sustainable Agriculture’, The Fertiliser Associate of India Annual

Seminar 2009, December 3-5, 2009, 10 pages.”
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97.  Casale has never retracted any of ﬂrs staterents to Topsoe’s customer regarding the
Disputed Patents and their enforceability, despite knowing that the US PTO placed the *168 Patent
into reexamination because lt found “[a] substantial new question of patentability affecting claims
1-23” and that the validity of the *067 European Patent is being seriously challenged in the
European Opposition.

FIRST COUNT

(DECLARATORY JUDGMENT OF UNENFORCEABILITY OF U.S. PATENT NO.
11,286,168) |

98.  Topsoe incorporates by reference the allegations set forth in this Complaint as
though fully set forth herein.

99, Anactual and justiciable controversy exists between Topsoe aﬁd(?asa!e concerning
the "168 pﬁtem.

100. Due, at least in part, to Casale’s repeated letters to Topsoe and to at least one Topsoe
customer, there is a ,sx;b3£éxltial controversy beméenffopsae and Casale and t'h:ere'is sufficient
immediacy and reality that Casale will seek to assert and enforce its patents against Topsoe.
Theréfore,{a declaratory judgment action is appropriate. |

101.  Topsoe seeks a judgment déciaring that the c’laims of the *168 Patent, and any
related U.S. patents, are unenforceable under the dactrine of inequitable conduct.

102. The claims of the "168 Patent are unenforceable due to inequitable conduct
committed before the US PTO by Casale, Casale’s attorneys (including Zardi attorneys and Marco
Zardi), attome? Simon, and Casale’s employees” and *168 Patent inventors’ Francesco Baratto
(‘“Baraﬁa’%f) and Raffaele Ostuni (“Ostuni”), as well as Casale’s Chief Technology Officer,
Ermanno Filippi. These individuals deliberately and km‘wingiy withheld and/or mn;itted material

information from Topsoe prior art and Casale’s own prior art in connection with the prosecution
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of the application that matured into the *168 Patent in violation of the duty of candor to the PTO
prescribed in 37 CF.R. § 1.56. The information withheld and omitted was highly material, non-
mmmfative, and was withheld and mnitied’ with an intent to deceive the PTOiand/or "168 patent
examiner, as described below. |

103, The >168 Patent lists two inventors, Francesco Baratto and Raffaele Ostuni.

104.  On information and belief, Casale’s Chief Technology Officer, Ermanno Filippi,
was associated with and substantively involved in the preparation or prosecution of the patent
application. Filippi is highly involved with Casale’s research, developmeng and design related to
ammonia production, as well as the design of the revamping and of new ammonia plants. Filippi
also 1s highly mvolved with Casale’s aﬁbﬁs to seek patent protection for its ammonia technology,
as shown by the fact his name appears on hundreds of Casale’s patents, many of which relate to
ammonia processes. See e.g. U.S. Patent Nos. 11, 155,468, 10,464.818.

105. Casale’s attroneys at Zardi (e.g., Marco Zardi) were associated with and
gubstanfively involved in the preparation or prosecution of the patent application. The patent
ayﬁlicmiﬂn was based on a PCT application filed by Zardi, and specifically, Marco Zéﬁiﬁ, On
information and belief, Zardi, and specifically, Marco Zardi, was involved in in instructing
Casale’s U.S. lawyers on the prosecution of the patent application by, for a:s;ample, providing (and
not providing) material prior art references.

106. The "168 Patent was prosecuted by the attorneys of Dorsey & Whitney LLP;
including Marcus S. Simon (Reg. No. 50.258) (“Simon™), assisted by Angela Staschke and Holly
Morton.

107.  As a registered patent attorney for Casale, Simon was aware, or should have been

aware, of his duty of candor to the US PTO.
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108.  Each inventor listed on the *168 Patent was made aware of and acknowledged their

duty of candor to the US PTO and duty to disclose material information to the USPTO, stating:
I achmwiedge the duty to diseid&e all information which is material
to patentability as defined in 37 CFR. § 1.56, including for
continuation-in-part applications, material information which
became available between the filing date of the prior application and
the national or PCT mtemational filing date of the contimiation-in-
part application.

Combined Declaration and Assignment signed August 28, 2019.

109.  Additionally, each iﬁiventcrtfa}sely declared in violation of 37 CF.R. § 1.63: “T am
the original inventor or an original joint inventor of a claimed invention in the above-identified -
appiicaticmf’ Both inventors were fnlly aware that the invention claimed in the *168 Patent had
already been publicly disclosed and in the prior art.

110. Filippi, Ostuni, Zardi, and Simon have been actively involved in communications
regarding Casale’s assertion of claims af infringement against Topsoe. Filippi, Ostuni, and Simon
were each present during the September 15, 2023, call between Casale and Topsoe.

HI; - The 168 Patent has an effective filing date of January 31, 2018.

112, Prior to the effective filing date of the 168 Patent. Casale. including those
 individuals involved with prosecution of the ’ 168 patent, had access to and knowledge of Casale’s ’
own prior art references as well as seveifal pieces of prior art attributable to Topsoe, mcluding but
not limited to the 2009 Fertilizer Association of India Annual Seminar presentation; 2009 FAI
Paper; and Topsoe’s teéhnoiogy mstalled in IFFCO’s Aonla Fertilizer piant; which Casale was
hired to revamp between 2014 and 2018. Topsoe’s disclosures predate the *168 Patent.

113. Baratto, one of the two inventors of the '168 Patent, was appointed Deputy

Department Head of the Syngas Process Department of Casale in December 2012. His duties

associated with this position include coordinating technical proposals and feasibility study
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activities. On information and belief, due to Baratto’s positiona and the relatively small size of
Casale, he would have worked on or at the very least known of the IFFCO prQ’iecf to revamp the
Aonla Fertilizer Plant. Further, Baratto was involved in the design of Casale’s ammonia plants,
including revamp projects such as the IFFCO revamp of the Aonla Fertilizer Plant. Therefore, p‘rior
to, at the time of, and after the effective filing date of the "168 Patent, at least one of the ‘168
inveﬂtors; Baratto, had direct, firsthand knowledge of at least one piece of Topsoe prior art,
namely, the low carbon 'annnénia pfomsses and pmducts embodied in the Aonla Fe1“£iﬁzer Plant
that was installed by Topsoe and revamped by Casale from 2014 to 2018. ’

114. As CTO, Filippi dxxfies associated with this position in;:itxde revamping activities.
Due to Filippi’s position, and the relatively small Size of Casale. he would have worked on orat
the very least known of the IFFCO project to revamp the Aonla Fertilizer Plant. Further, Filippi
was involved in the design of Casale’s ammonia plants, including revamp projects such as the
IFFCO revamp of the Aonla Fertilizer Plant. Therefore, prior to, at the time of, and after the
effective filing date of the *168 Patent, at least F iii;)pi, had direct, firsthand knowledge of at least
one piece of Topsoe prior art, namely, the low carbon ammonia processes and products embodied
in the Aonla Fertilizer Plant théf was installed by Topsoe and révamped by Casale from 2014 to
2018, |

115. Additionaliy, Filippi, frequently attends and presents at industry conferences. As
just one example, Filippi attended the ESF North America 2022 COﬂference n Hmzstoﬁ, Texas
and  presented on  Casale’s  technologies for low-carbon  ammonia. | See
https://www linkedin.com/posts/casale-sa_greytogreen-ammonia-greenammonia-activity-

6945292014645092352-R-10/.
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116. On information and belief. Filippi, Barrato, and Ostuni also had direct, firsthand
knowledge of at }east one additional piece of Topsoe prior m't As described above, materials from
the 2009 FAI conference show that’Casa}e representatives attended the Topsoe presentation, and
Casale received the accompanied paper. Casale regularly participates in FAI meetings, seminars,
and conferences and at least Filippi has attended and presented at FAI events.

117. Further, given that Topsoe and Casale are direct competitors in an imndustry with
only a few players, and given that the Topsoe technology at issue had been widely kﬁqwn andused
in the industry for decades, it is extremely unlikely that an alleged inventor of ammonia processes
at Casale would not have ’kﬁown of Toii‘see’s technology. This is especially true in light of the
frequency at which Topsoe publishes papers and other material on this technology and in ligbf of
the fact Topsoe’s technology is used commercially in many facilities worldwide. Casale, as one
of Topsoe’s main competitors, undoubtedly paid attention to Topsoe’s activity in the marketplace
and at industry events. In fact, Casale has referenced Topsoe’s commercial systems in its patents
in the past, including in patents prosecuted by the Zardi firm that list Filippi as an inventor. See
e.g. EP. 16,168,159.

118. The’ 168 Patent is directed towards a process for synthesis of ammonia from natural
gas. The 168 Patent includes two mdependent claims. |

119.  The first independent claim of the *168 Patent is:
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TA process Tor &mthwxs of ammonia from m&hxml gas, |
the process comprzsmg
canversion of a charge of desuiphummd natural g gas and
steam, with oxygen-enriched air or with oxygen, into a |
synthesis gas containing hydrogen, CO and CO2, ina |
conversion seclion: .
treatment of said synthesis gas mciudmg at Yeast a shift
reaction of the Larb(m monoxide it COZ, and subse- |
quent separation of CO2 from the gas, thus obtaining a |
CO2-depleted synthesis gas and a CO2-rich gaseous
flow containing the CO2 separated from the gas;
separation of a part of said CO2-depleted synthesis gas as
fuel fraction, wherein said fuel fraction is fed as fuel o |
at least one fumnace and wherein said separation of the |
fuel fraction includes the split of said CO2-depleted
synihesis gas into at least a first stream and a second
stream, said [rst and second streams having the same
‘composition, wherein the first stream forms the fuel |
Iraction and the second stream is process gas mlmdmi
I?m' thu e;ymﬁmn c}i an::moma e T

I)kt. 1-1atcol: 18, 11. 38-57.

120. -~ The second independent claim of the *168 Patent is:

21 ;x metiwd ior rwampm;_, a plant for synthesis of |
ammonia from namiral gas or ammonia/urea plant, wherein |
the plant includes a reforming section that includes a pri- |
mary steam reformer and an air-fired secondary reformer, |
and a section for treatment of the synthesis gas by a shift |
reaction of carbon monoxide into carbon dioxide, and decar- |
bonation; the method mmt{.}risixxg

providing a flow of enriched air or mwg&.m and using said |

flow as oxidant, instead of air, for the secondary |
reformer; j
separating a part of the synthesis gas, downstream of |
“decarbonation, for use as fuel fraction, and allocating a |
remaining process fraction of the synthesis gas for |
ammonia conversion;
feeding said fuel fraction of the gas. which has a reduced |
© CO2 content, as fuel for at least one fornace of the

plant. ,

Dkt. 1-1 at col. 20, 11. 22-38.
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121.  Asis apparent from the claims above, a key element of both claims is separating
out the synthesis gas into two streams, one of which is then use& as fuel.

122.  During prosecution of the application that eventually issued as the 168 Patent,
independent claim 1 was independent claim 19 and inﬁepeﬁdem claim 21 was independent claim
39. The patent Examiner initially rejected both claims as obvious under 35 U.S.C. § 103 in light
of Reddy et al (US 2004/0234426) in view of a much earlier filed patent owned by Casale, Ostuni
etal (US 2016/0115017 A1). Office Action dated April 28, 2021.

123.  Inresponse, Casale argued that “[t]he PTO ha[d] not established a prima facie case
of obviousness against indgpendant claim [1] lbecaus;’ea at a minimum, ﬁm PTO ha[d] not
demonstrated that the cited references teach or gnggest P CS&pﬁfﬂﬁﬂn:ﬂf a part of said CO2-
depleted synthesis gas as fuel fraction . . . wherein said separation of the fuel fraction includes the

split of said CO2-depleted synthesis gas into at least a first stream and a second stream, said first

and second streams having the same composition.” Response dated Oct. 22, 2021. (emphasis in
original). Casaledistinguiﬁmd Reddy on the basis that Reddy did not split the synthesis gas into
two streams having the same composition, but rather into “an hydrogen rich stream and a methane
rich stream.”. Casale argued that the “distinguishing feature of the ‘first and second streams having
the same composition,’... piayg a substantial role in the solution of the technical problem
u}xdeﬂﬁng the claimed subject matter.” This is because using the CO2-depleted synthesis gas
rather than a methane rich gas (as Casale argued was ‘taught in Reddy), reduces the C‘O2 emissions

of the processes disclosed in the *168 Patent.?

3 Casale did not make a separate argument directed towards the obviousness rejection of
independent claim 21, but instead argued that in light of the arguments distinguishing Reddy n
view of Ostuni, “the other rejections to the claims [were] moot and [did] not, therefore, need to be
addressed individually.” While Casale acknowledged that independent claim 21 did not
specifically claim that “said first and second streams having the same composition,” it claimed this

-29.
Topsoe, Inc. — EX1003
Page 880 of 1210



Case 3:24-cv-00033 Document 28 Filed on 05/02/24 in TXSD  Page 30 of 43

124. At the time Casale made these smtementg it was well aware that the Topsoe low
carbon ammonia technéiégy included this same “distinguisﬁing feature” but i&te’utionaliy
concealed this material information from the Examiner in order to secure allowance of the patent.

125. Casale’s concealment strategy worked, and the Examiner withdrew the rejection.
‘The reason the Examiner gave for allowing the claims was the “distinguishing feature of the first
anci second streams having the same composition.” Notice of Allowance dated Nov. 18,2021. As
a result, the claims were allowed as originally filed. Independent Claims 1 and 21 in the issued
patent are identical to independent claims 19 mld‘ 39, respectively, filed in the preliminary
amendment on August 13, 2019.

126. The 2009 FAI Paper states that “Various schemes for optimizing the amnionia
process in order to minimize the energy consumption as well as the emission of CO2 iviﬂ also be
discussed in detail.” This reference specifically discloses using part of the synthesis gas stream as
fuel, stating that: “an excess of synthesis gas is produced, and this excess synthesis gas is used as
fuel in the primary reformer.” As specified by Casale in distinguishing the Reddy prior art
reference, the purpose of separating two streams of synthesis gas, one used as fuel and one used
for anlitanﬁia production, “plays a substantial role in the solution” provided in the *168 Patent. The
2009 FAI Paper discloses that the éxcef;s syngas used for fuel and the gas used to produce ammonia
canbe from the same source gas (e.g., have the same composition). The fefefenc& explains: “excess

synthesis gas is produced, and this excess gas is used as fuel in the primary reformer.” Therefore.

limitation was implicit. Casale contended that, in claiming that “separating a part of the synthesis
gas, downstream of decarbonation, for use as fuel fraction, and allocating a remaining process
fraction of the synthesis gas for ammonia conversion” and incorporating the argument as to claim
1 by reference, it is implicit in the language of independent claim 21 that the synthesis gas is
separated into two streams having the same composition.
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this reference is highly material to the patentability of the "168 Patent and should have been
disclosed during prosecution.

127.  The 2009 FAI Annual Seminar presentation discloses substantially the same
information as disclosed m the 2009 FAI Paper, and includes ﬂxé below ﬁgur@ which shows the
excess syngas being recycled back to the primary reformer as fuel. Therefore, for the same reasons
as discussed above with respect to the 2009 FAI Paper, this reference is highly material to the

patentability of the *168 Patent and should have been disclosed during prosecution.

CO;

128. I}l addition, as part of Casale’s work on revamping the IFFCO ammonia units from
2014-2108, it was given extensive access to Topsoe’s design for the ammonia 1‘111&5 and .ieameﬁ
that Topsoe’s design included splitting a synthesis gas stream into two streams of the same
mmgosition so one stream could be used as a fuel. Therefore, this information is highly material
to the claimed subject matter of the *168 Patent and should have beeix disclosed during prosecution
of the *168 Patent.

129. Despite Casale’s clear and undeniable Iwowiedge of the nmﬂemus material Topsoe
discIGStu'eﬁ that predated the "168 Patent, 1o teference was made to any prior art disclosures
attributable to Topsoe during prosecution of the *168 Patent.
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130.  Casale also did not disclose any of the Topsoe prior art references or Topsoe’s low
carbon ammonia process that was in commercial use when Casaiﬁ,ﬁied a request for supplemental
examination of the "168 Patent. Casale further did not disclose its revamp of IFFCO’s Aonla
Fertilizer plant from 2014 to 2018 after filing or during the pendency ofthe ex parte reexamination.

131. Casale mteﬂtionaﬂy' omitted and only finally submitted the Second Letter that
Topsoe had written to Casale a:;d the 2009 publication referenced in the Second Letter to Casale
in an IDS filed on November 2, '2{}23 in response to the reexamination non-final Office Action.
Casale finally did so because it knew that Topsoe was aware of the reexamination and Casale’s
duty of disclosutre to the USPTO.

132.  Casale’s disclosure during the ex parte reexamination of the Second Letter to
Casale and the reference cited in that letter, Topsoe’s 2009 publication of ""Energy efficiency and
CO2 reduction potential in ammonia plants based on lean gas” shows that Casale knows and
understands that Topsoe’s disclosures of its ammonia technology and the technology used in the
TFFCO plant were material to patentability of the *168 Patent and are nmrcumulatiﬁe prior art to
the 168 Patent. Therefore, Casale’s knowing and intentional nondisclosure of these prior art
references, and its access to Topsoe’s technology implemented in the IFF{?O plant fcm;sﬁmtes an
intentional and material nondisclosure.

133.  Casale knew of the materiality of the Topsoe prior art references before, during,
and after prosecution of the 168 Patent, and thus intentionally withheld the art so that it could
receive a patent and wield that patent against Topsoe, the real inventor of the technology. The "168
Patent has an effective filing date of January 31, 2018, shortly after Casale completed its revamp
of IFFCO’s Aonla Fertilizer plant. Casale began sending communications to customers in the Fall

of 2022, shortly after the *168 Patent issued on March 29, 2022. Casale’s knowledge of the
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materiality of Topsoe’s prior art reference is also established by the fact Casale argued during
prosecution that its iﬁveﬁtim was novel over the prior art due to the exact feature that Topsoe’s
concealed prior art has used and disclosed for decades.

134. For this reason, the Topsoe rprior art that Casale concealed was necessarily non-
cumulative, as Topsoe’s prior art papers and implementation clearly include the specific feature
that Casaié argued was the “distinguishing feature” that made its purported invention patentable
over the prior art, and that the pafe’m examiner used as the basis of their notice of allowance of
Casale’s patent. The fact that Casale itself disclosed the Second Letter to Casale and the 2009
pgblicaﬁt’m referenced in the Second Letter duriﬁg the reexamination further demonstrates that the
Topsoe prior art that Casale concealed was non-cu;nulativfe‘ |

135.  Casale’s disclosure of the Second Letter to Casale anc! the 2009 publication
referenced in the Second Letter during the reexamination does not, however, satisfy its disclosure
requirements before the USPTO.

136. In addition to not disclosing the Topsoe prior art references, Casale withheld its
own material prior art disclosures during prosecution of the ’iﬁS Patent, including at least 2012
MEGAMMONIA® — the Mega-Ammonia Process: the Newest Trend in the ammonia Industry.

137. ’Enna;nna Filippi. Francesco Baratto, Raffacle Ostuni, and Marco Zardi were aware
of Casalé’s own prior art such as 2012 MEGAMMONIA® — the Mega-Ammonia Process: the
Newest Trend in the ammonia Industry. Indeed, Filippi has presented and published on the
Megammonia.

138 2012 MEGAMMONIA® — the Mega-Ammonia Process: the Newest Trend in the

ammonia Ex’dnmy discloses a process in which CO: is removed from synthesis gas and splif into
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two streams, one stream intended for syi};thesis of ammonia and one stream intended for use as
fuel.

139.  This Casale prior art reference was published prior to the effective filing date of the
*168 Patent and is therefore prior art fo that patent. The reference is highly material to the claimed
subject matter of the 168 Patent and should have been disclosed during prosecution of the *168
Patent;

140. This 1’§3ferenea was published by Casale. Therefore, it is undeniable thai:ﬁasale
knew of this prior art reference before, at the ‘timé of, and after the filing date of the *168 Patent.
And given that Casale knew of this ait, aﬁdwby its m&n admission during prosecution of the "168
ﬁatenteknew that the stream splitting feature was material to patelitabifity, Casale should have
disclosed this art to the examiner as well.

1141, Despite Casale’s clear and undeniable knowledge of its own matmié] disclosure
that predated the 168 Patent’s effective filing date, no reference was made to it during prosecution
of the *168 Patent.

142.  Casale clearly knew that its own prior art references are material prior art to the
patentability of the "168 Patent as Ostuni ef al. (US 2016/0115017 A1), a patent application also
owned by Casale and invented by Ostuni, was citéd in the Gbifibusness rejection of the 168 Patent.

143, Similarly, in Casale’s US2019/0023565 (which names as inventors Ermanno
Filippi, Francesco Baratto, and Raffaele Ostuni and originates from a PCT applicatian 'ﬁiedrby
Marco Zardi) Casale disclosed its own prior art references, and the US PTO cited Topsoe prior art
references when rejecting the ﬁiaﬁn’s presented by Csisalﬁ Thus, Cfas,aié knew its own prior art

references, as well as Topsoe prior art references were material to patentability of the *168.

-34-
Topsoe, Inc. — EX1003
Page 885 of 1210



Case 3:24-cv-00033 Document 28 Filed on 05/02/24 in TXSD  Page 35 of 43

144.  Casale’s failure to disclose the Topsoe prior art references and its own prior art
disclosure during the initial prosecution of the "168 Pafent was done knowingly and intentionally,
with the intent td fraudulently obtain the *168 Patent by Wiiﬁhc)ldiﬁg material prior arf féferenc‘es.
This therefore constitutes an mtentional and material nQﬂdisciésure. :

145. Intentional nondisclosure of material prior art during prosecution of a patent
application constitutes inequitable conduct.

146. Inequitable donduct during prosecution of a patent agpﬁcaticm renders any resultant
patent unenforceable. |

147.  All non-duplicative relevant prior art must be disclosed and filed during prosecution
of a patent application.-An explanation for mt,subnﬁtting any relevant prior art must be included
during prosecution of a patent application. No such explanation was filed during prosecution of
the *168 Patent as to the nondisclosure of the Topsoe references or the Casale references that were
known to Casale.

148. At least attorneys Simon and Zardi, inventors Baratto and Ostuni, and CTO Filippi
were aware of certain Topsoe and Casale prior art and themat&riaiﬁy of Topsoe and Casale prior
.;trt to the claims they were pursuing in rhe: ’168 Patent and intentionally withheld that information
from the US PTO. |

149.  Casale’s, Casal&“’s attorneys, attorney Simon’s, Zardi’s and Casale’s employees’
and *168 Patent inventors’ Baratto and Ostuni and Casale’s CTO Filippi’s failure to disclose
material information to the US PTO was done knowingly and intentionally, and with intent to
deceive the Examiner and the US PTO into issuing a patent even though the *168 Patent’s claims
were not patentable or which would be at risk of not being patentable due to material disclosures

in at least Topsoe and Casale prior art.
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150. Casale, Casale’s attorneys, attorney Simon, and Casale’s employees and 168
Patent inventors’ Baratto and Ostuni engaged in this conduct to avoid ?he Exgminer re’jecﬁzig
claims of the *168 Patent so that Casale coul& monetize its intellectual property through Iitigat’ion
against other members of the industry, fo monetize the 4ime,ﬂecmal property of Topsoe that Casale
derived from its access to Topsoe’s processes as well as to recapture technology that already was
part of the public domain.

151.  As aresult of the unenforceability of the 168 Patent and Casale’s assertion of the
‘168 Pateixt and allegations of infringement of the *168 Patent against Topsoe and its customers,
Topsoe has suffered and will continue to suffer harm and seeks declaratory judgment of
unenforceability of the "168 Patent, and any related U S. patents.

SECOND COUNT
(UNFAIR COMPETITION AND FALSE ADVERTISING UNDER THE LANHAM ACT)

152. Topsoe incorporates by reference the allegations set forth in this Complaint as
though fully set forth herein.

153. “Aﬁy person who, on or in connection with any goods or services, or any container
for goods, uses in commerce any word, term, name, symbol, or deviﬁé, or any combination thereof,
or any false designation of origin, false or misleading description of fact, or false or misleading
representation of fact, which—is likely to cause confusion, or to cause mi«stake:;., or to deceive as to
the affiliation, connection, or association of such person with another person, or as to the origin,
sponsorship, or approval of his or her goods, services, or commercial activities by another person, -
or in commercial advertising or promotion, mistepresents the nature, characteristics. qualities, or

geographic origin of his or her or another person’s goods, services, or commercial activities, shall
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be liable in a civil action by any person who believes that he or she is or is likely to be danmged
by such a;:tf* 15 US.C. § 1125(a)(1)(A)-(B).

154. Casale’s communications to at least one Topsoe customer in November 2022
compared its blue ammonia technology, which it falseiy claimed were covered by the Disputed
patents, with Topsoe’s blue ammonia technology. Casale’s communications falsely claimed that
Topsoe’s blue ammonia technology infringed the Disputed P:znba-.mf;w including the *168 Patent and
that the ‘168 Patent was valid and enforceable. Further, Casale falsely claimed fhat Casale was
the mﬂy’ legitimate source for low carbon ammonia technologies that uses a portion of the synthesis
gas stream as fuel; Casale knew, however that these communications were false and misleading:
Casale knew that the "168 Patent was mvalid and 1menf0r~ceabie and that yit was it not the only
legitimate source for this technology. Casale also knew that its ’067 Patent, which it specifically
referenced in its communications with the customer, was the ﬁubject of the European Opposition,
which was filed four months earlier in June 2022 and had raised serious prior art invalidity
concerns regarding the Disputed Patents. Thus, Casale misrepresented the nature, chamc&;*risties,
and qualities of both Casale’s products and of Topsoe’s products, and made owectivelybaﬁeless
claims to To;&sde s cné;'temers;

155, Despite Casale’s knowledge of its inequitable conduct and the resultant
unenforceability of the "168 Patent, it still engaged in a course of conduct in which it «assei‘ted its
unenforceable patent rights against Topsoe and notified customers of its patent rights, falsely
claiming that its patents were valid and enforceable.

156. Casale, in asserting its unenforceable patent rights and specifically stating that they
were “enforceable,” despite knowing that the Disputed Patents are unenforceable, if not also

invalid, has acted in bad faith and with malice. In so doing, Casale’s actions are not guarded from
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hability under the Lanham Act. Casale has acted with malice and sgeciiﬁc intent, -as it had
knowledge of the falsehood of its baseless.sta{eméntﬁ and/or acted with rec:ﬁ;iess disregard for the
truth and made the statements regardless, with the intenf to cause harm to Topsoe’s reputation and
business.

157. The false statements made by Casale as set forth hérﬁ, coustitute material
mis’regresemations and/or omissions of the nature, characteristics, and qualities of Casale’s and
Topsoe’s : goods, services andipr commercial activities, and are thhs in violation the Lanham Act,
I5USC. § llZS(a). Ihe'statemenff; were intended to mislead or confuse consumers and direct
them to Casale’s products iuétead of Topsoe’s products.

158. Casale’s communications constitute unfair competition under 15 US.C. §
’1’ 125(a)(1)(A). Casale’s communications included false and misleading descriptions and
repreéeutatimxs of facts, including the enforceability of the Disputed Patents and their
mfringement. These false and misleading deécripﬁoﬁs and representations of fact were made with
knowledge of their falsehood and with the bad faith intent to cause confusion and i:ﬁgtake as to
the abﬂity of Topsoe and its customers to make, use, sell, and offer tq sell the Topsoe’s low carbon
(blue) ammonia products a:id processes and were likely to cause such confusion and mistake.

159. Casale’s communication to customers constitutes commercial advertising or
promotion as it constitutes commercial spﬂgc& by a competitor with the intent to iliﬁileﬁce
consumers into buying Casale’s services rather than Topsoe’s. Casale’s éonununinatiw to
customers constitutes mﬁﬁcientdiss'eminafiﬁ;}, to the relevant purchasing public to constitute
advertising within the relevant industry. Here, the relevant market for purchasers of low carbon
ammonia technology is incredibly small, with limited customers offering only a small number of

very large projects that will typically take years to install. Therefore, Casale’s communication to
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customers, even in a vacuum, constitutes cmimzerci’ai advertising and promotion within the scope
of the Lanham Act. Casale engaged in a course of conduct specifically to interfere with Topsoe’s
relationships *&ith its customers by notifying at least one customer of Topsoe’s aileged
mfringement, and creating uncertainty as to Topsoe cusmmers'"4abikities to do business with
Topsoe without liability. This conduct is well within the scope of commercial advertising and
promotion.

160.  Casale’s actions took place in interstate commerce. Casale, which is a foreign
corporation, and which has a United States headquarters in 'Texas, senta letter to at least one
customer with operations in fhé U.S. and in this District, about use of Topsoe’s blue ammonia
technology in projects on the Gulf Coast in Texas. Casale also has falsely advertised that its
ammonia technology is “patented” at industry events. Additionally, Casale has caused its blue
ammonia technology products to enter interstate commerce, including ﬁmmgﬁ its proposals to
customers in the U.S.

161. Casale’s communications deceived and/or had the capacity to deceive customers.
As aresult of Casale’s communications, at least one customer is under the impression that Casale
owns valid, enforceable, and exclusive rights to low carbon (blue) ammonia technology, which is
not true.

162. Casale’s communications are material and ljkeiy to influence the purchasing
decisions of customers. As Casale well knew, customers for blue ammonia technology would be
unwilling to make the large capital expenditures needed to build or revamp an ammonia plant
under threat of patent infringement (even when that threat is unfounded). Therefore, the false

statements in Casale’s communications were likely to influence purchasing decisions.
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163.  Asa direct and proximate result of Casale’s false and misleading statements in the
marketplace, Casale caused economic injury to Tc;psoe; Casale’s false and misleading statements
have caused at least one cﬂstmﬁer to withhold trade frém ’i’opsee.

164. Further, as a direﬂf and proximate result of Casale’s false and misleading
statements, Topsoe has suffered. and will continue to suffer, monetary damages, and seeks
 recovety, in an amount fo be proven at frial, to compensate for Casale’s false advertising and unfair
compeﬁﬁn& Casale’s false advertising and unfair competition will aontinué, to damage Topsoe,
cécusing irreparable harm for Whicii there is no adequate remedy at’ law, unless enjoined by this
Court.

165. Casale acted in bad faith, intentionally, with knowledge of, and in willful and
conscious disregard of Topsoe’s ﬂgilt&a in misrepresenting the nature, characteristics and qualities
of Casale’s process and its illicitly obtained 168 Patent and of Topsoe’s process. Topsoe is entitled
to injunctive relief and to the 'recovery of all available démages, interest, attorneys’ fées, casts,
enhanced damages, and Casale’s profits.

166.  This is an exceptional case within the meaning of Section 35 of the Lanham Act,
15US.C. § 1117

| THIRD COUNT
(COMMON LAW UNFAIR ’COMPETIIION)

167. Topsoe incorporates by reference the aliegaﬁbns set forth in this Complaint as
though fully set forth herein.

ié& Topsoe alleges herein that the claim for common law unfair competition arises out
of the same facts that support Topsoe’s causes of actions for the Lanham Act violations. Therefore,

Casale’s actions give rise to an actionable cause of action for common law unfair competition.

-40 -
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169.  As described in Topsoe’s Lanham Act claims, Casale has. among other t&ﬁﬂgﬁ,
knowingly made false and misleading representations to Topsae‘s customers regarcﬁug t}le Validity
and enforceability of the Disputed Paterits and theiir alleged inﬁ"iﬁgement. These false, misleading,

-and baseless descriptions and representations of fact were made with knowledge of their falsehood

and with the bad faith intent to cause confusion and mistake as to the ability of Topsoe and its
customers to make, use, sell, and offer to sell Topsoe’s low carbon (blue) ammonia products and
processes and were likely to cause such confusion and mistake. As a result of Casale’s unfair
competition, Topsoe has suffered monetary damages, and seeks recovery, in an amount to be
proven at trial, adequate to compensate for Casale’s fa}se,ad\;fzrtisixlg and unfair competition.
Casale’s unfair competition will continue to damage Topsoe, causing irreparable harm for which
there is no adequate remedy at law, unless enjoined by this Court.

170.  As a direct and proximate result of Casale’s false and misleading statements,
Topsoe has suffered, is sufi“eﬁng;an& will continue to suffer immediate and continuing irreparable
injury for which there is no adequate remedy at law.

171. On information and belief, Casale’s false and misleading statements are knowing
and willful, flagrant, ané/m‘ with intentional disregard as to the true nature of the product it offers.
Topsoe is entitled to an award of punitive damages. |

PRAYER FOR RELIEF
WHEREFORE, Topsoe prays for judgment and seeks relief against Casale as follows:

A, For declaratory judgment that Casale’s *168 Patent, and any related U.S. patents,

are unenforceable;

B. for judgment awarding attorneys’ fees pmfsnam to35USC. § 285, or otherwise
permitted by law;

C. for judgment awarding to Topsoe all gains, profits, and advantages deuved by

Casale as a result of its wrongful conduct:

s o
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D. for judgment awarding monetary damages sufficient to compensate Topsoe for the
harm suffered as a result of Casale's wrongful conduct;

E. for a judgment awarding enhanced damages and/or attorneys’ fees pursuant to
ISUS.C.§1117; '

F. for a permanent injunction that: (a) enjoins Casale, its officers, agents, servants,

and employees, and all persons in active concert and participation with them,
including their affiliates, from further disseminating the false and misleading
-~ statements in any form or medium, making the disparaging claims in any form or

medium; and (b) requires Casale to withdraw, retract, and/or retrieve all the
offending false and misleading statements and disparaging claims;

G. for a judgment awarding punitive damages for Casale’s unfair competition:

H.  forjudgment awarding costs of suit, as well as pre- and post-judgment interest; and

L for judgment awarding Topsoe such other and further relief as the Court may deém
just and proper.

42 -
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DEMAND FOR JURY TRIAL

Pursuant to Rule 38(b) of the federal Rules of Civil Procedure, Topsoe hereby demands a

trial by jury of this action.

Dated: May 2, 2024

Kenneth A. Kuwayti (pro hac wc*ez)
Morrison & Foerster

755 Page Mill Road

Palo Alto, CA 94304

Telephone: (650) 813-5688

Email: kkuwayti@mofo.com

Berkeley G. Fife (pro hac vzce)
Morrison & Foerster

755 Page Mill Road

Palo Alto, CA 94304
Telephone: (650) 813-5626
Email: bfife@mofo.com

Respectfully submitted
By: /s/Robert Riddle

Robert R. Riddle (attorney-in-charg ae)
Texas Bar No. 24035495

S.D. Tex. No. 1553007

Telephone: (713) 469-3881
Facsimile: (713) 469-3899

Email: rriddle@reedsmith.com

Daniel Avilla Il

Texas Bar No. 24109601

S.D. Tex. No. 3365513

Reed Smith LLP

1221 McKinney Street, Suite 2100
Houston, TX 77010

Telephone: (713) 469-3869
Email: davila@reedsmith com

Jennifer Black (pro hac vice)
Reed Smith LLP

1717 Arch Street, #3100
Philadelphia, PA 19103
Telephone: 215-241-5460

Email: jblack@reedsmith.com

Counsel for Plaintiff
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Method for producing ammonia synthesis gas from coke-oven gas

Abstract

The invention relates to a method for producing ammonia synthesis gas from coke-oven gas. The method comprises the steps
of: by taking coke-oven gas subjected to dedusting, decoking and rough desulfurization as a raw material, firsly separating out
hydrogen in the coke-oven gas for later use; respectively converting remaining high methane gas with vapor and air, further
converting into conversion gas containing hydrogen and carbon dioxide after converting hydrocarbon gas into hydrogen and
carbon monoxide; after removing carbon dioxide from the conversion gas, mixing the remaining gas from the separated

hydrogen, and finally purifying through a terminal to obtain ammonia synthesis gas, wherein all operation units can be operated
by a conventional mode. Compared with the conventional method in which pure oxygen or high oxygen is needed, with the
method, the higher water vapor partial pressure and higher conversion rate can be obtained under the conditions of water vapor

using the same water-air ratio and water-carbon ratio, the investment can be reduced, the utilization ratio of raw materials can be

improved, the energy consumption and gas consumption can be remarkably reduced, and the economic benefits can be

obvious.
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Notice

This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate, complete, reliable or
fit for specific purposes. Critical decisions, such as com mercially reievant or ﬁnanmal decisions, should not be
based on machine-translation output.

CLAIMS CN103303863A

L.
13 The method for preparing ammonia synthesis gas from coke oven gas uses the coke oven gas after dust
removal, decoking and rough desulfurization as raw material, and is characterized by the following steps:

I 3
18: Separate the hydrogen from the coke oven gas for subsequent use;

9

22 The remaining coke oven gas after hydrogen separation is methane-rich gas, which is successively subjected to
heat exchange steam catai’ytit:rrefmming with water vapor to convert methane 'and other hydrocarborns into
hydrogen and carbon monoxide to obtain reformed gas, and then subjected to autothermal catalytic reforming
with air to convert carbon monoxide in the reformed gas into hydrogen and carbon dioxide to obtain ,
converted gas;

3|
30+ After removing carbon dioxide from the shift gas, decarbonized gas is obtained, and the decarbonized gas is
m:xeci with the hydrogen separated in s{r—:p 1"and purified to obtain the ammonia synthesis gas.

2.
35 The method according to claim 1, characterized in that hydrogen is separated from the feed gas in said step 1’
by pressure swing adsorption.
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3.
41 The method according to claim 1, characterized in that the yield of hydrogen separated from the raw gas in said
step 1" is about 90 (v) %. :

4.

45 The method according to claim 1, characterized in that the sulfur content of the methane -rich gas used for
mixing with water vapor in said step 2" is less than 0.2 ppm.

5.

51 The method according to claim 1, characterized in that the amount of water vapor introduced in step 2'is such
that the molar ratio of the total carbon of hydrocarbons in the methane-rich gas is H<sub> 2
</sub>0/C=2.7-4.0.

6.
57 The method according to claim 1, characterized in that the hydrogen in the ammonia synthesis gas in the step
3'is the total amount of hydrogen contained in the shift gas and separated in the step 1'.

1. ,
&2 The method according to claim 1, characterized in that the amount of air added in said step 2' is 1.25 to 1.35
times the volume of said methane-rich gas. -

8.

67 The method according to claim 1, characterized in that the volume content of residual methane in the
conversion gas obtained by converting methane into hydrogen and carbon monoxide by the methane-rich gas
and water vapor in step 2'is < 0.5%. ’

9.

73 The method according to claim 1, characterized in that the process of converting methane into hydrogen and
carbon monoxide by methane-rich gas and water vapor in step 2! is carried out in at least the following
manner: ' '

76 The methane-rich gas is compressed to i~4Mpﬂ with a sulfur content of less than 0.2ppm, heated to
250~450C, and then mixed with water vapor pressurized to 1~4MPa; -

73 The mixture of mefthanewiah gas and water vapor is converted from methane to hydrogen and carbon
monoxide in a heat exchange reformer at 400-550° C;

so After the methane-rich gas and water vapor complete the conversion from methane to hydrogen and carbon
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monoxide, they are autothermally converted in a second-stage furnace together with air preheated to a
temperature consistent with or close to that of the converted gas to obtain hydrogen and carbon monoxide.

10.
s7 The method according to claim 1, characterized in that the total amount of carbon monoxide and carbon
dioxide in the synthesis gas obtained after the mixed gas mixed with hydrogen in step 3' is purified is < 20ppm.
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VIA eFILE PATENT APPLICATION
Docket No. 283386WOUS02 495230-102

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re patent of )
)
CASALE SA )
)
Control/Serial No.: 96/000,424 )
)
Patent No. 11,286,168 ) Art Unit
) 3991
Issued: March 29, 2022 )
)
Confirmation No.: 9950 )
)
For: PROCESS FOR THE SYNTHESIS OF AMMONIA )
WITH LOW EMISSIONS OF CO2 IN ATMOSPHERE )
)
Examiner: Jerry Johnson )
)
Customer No.: 116407 )

AMENDMENT “B” AND RESPONSE UNDER 37 C.F.R. § 1.530

VIA eFILE AF
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Dear Commissioner:
In response to the Final Office Action dated April 22, 2024, please amend the above-
identified application as follows:
Amendments to the Claims are reflected in the listing of claims which begins on page 2
of this paper.
Remarks/Arguments begin on page 6 of this paper.
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Application No. 96/000,424
Amendment “B” dated May 28, 2024
Reply to Final Office Action dated April 22, 2024

AMENDMENTS TO THE CLAIMS

The listing of claims will replace all prior versions and listings of claims in the
application:
Listing of Claims:

1. (Amended) A process for synthesis of ammonia from natural gas, the process
comprising:

conversion of a charge of desulphurized natural gas and steam, with oxygen-enriched air
or with oxygen, into a synthesis gas containing hydrogen, CO and CO2, in a conversion section

including an autothermal reformer downstream from a pre-reformer and without a primary

reformer therebetween;

treatment of said synthesis gas including at least a shift reaction of the carbon monoxide
into CO2, and subsequent separation of CO2 from the gas, thus obtaining a CO2-depleted
synthesis gas and a CO2-rich gaseous flow containing the CO2 separated from the gas;

separation of a part of said CO2-depleted synthesis gas as fuel fraction, wherein said fuel
fraction is fed as fuel to at least one furnace and wherein said separation of the fuel fraction
includes the split of said CO2-depleted synthesis gas into at least a first stream and a second
stream, said first and second streams having the same composition, wherein the first stream
forms the fuel fraction and the second stream is process gas intended for the synthesis of

ammonia.

2. (Original) The process of claim 1, wherein the first stream forms the fuel fraction
and the second stream is the process gas intended for the synthesis of ammonia after further

purification.

3. (Original) The process of claim 1, wherein said fuel fraction is between 1% and

40% of the total amount of said CO2-depleted syngas.

4, (Original) The process of claim 1, wherein said fuel fraction is between 10% and

30% of the total amount of said CO2-depleted syngas.

5. (Original) The process of claim 1, further comprising a step for methanation of

the synthesis gas and/or addition of nitrogen to the synthesis gas.
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Amendment “B” dated May 28, 2024
Reply to Final Office Action dated April 22, 2024

6. (Original) The process of claim 5, wherein said fuel fraction is separated upstream

of the methanation step or upstream of the nitrogen addition step.

7. (Original) The process of claim 1, wherein said CO2-depleted syngas contains no

more than 1000 ppm by volume of CO2.

8. (Original) The process of claim 1, wherein said enriched air contains at least 50%
oxygen.

9. (Original) The process of claim 1, wherein said enriched air contains at least 90%
oxygen.

10.  (Amended) The process of claim 1, wherein said fuel fraction of the synthesis gas

feeds one or more of the following apparatuses: a steam production and/or superheating furnace;
[one or more burners of a primary steam reformer;] or one or more furnaces for pre-heating the
charge of [an] the autothermal reformer [or partial oxidation reactor] or natural-gas

desulphurization section.

11. (Original) The process of claim 1, wherein: a purge gas of the ammonia synthesis
process, containing hydrogen and methane, is treated so as to recover the hydrogen contained in
the purge gas, obtaining a hydrogen-rich gas and a tail gas containing methane; at least part of
said tail gas is recycled as process gas and subjected to said step of conversion of the natural gas

into synthesis gas.

12. (Original) The process of claim 1, wherein: a part of said CO2-depleted syngas is
treated in a unit for separation of nitrogen, obtaining a first stream of nitrogen-depleted syngas
and a second nitrogen-enriched stream; at least one part of said first stream, is used as fuel; any
remaining part of said first stream is fed to the synthesis of ammonia together with the second

stream.
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13. (Original) The process of claim 1, further comprising a step of expansion, with
production of mechanical work, of the CO2-depleted syngas, after heating the CO2-depleted

syngas.

14. (Original) The process of claim 1, wherein the overall steam/carbon ratio in the

conversion step is greater than 2.0.

15.  (Original) The process of claim 1, wherein the overall steam/carbon ratio in the

conversion step is greater than 2.4.

16.  (Original) The process of claim 1, wherein the overall steam/carbon ratio in the

conversion step is greater than 2.7.

17. (Original) The process of claim 1, wherein
said synthesis gas fuel fraction forms all of the fuel of the furnaces used in the
conversion section, or
an amount of natural gas is provided as trim fuel, said trim fuel accounting for not

more than 15% of the total combustion heat.

18. (Original) The process of claim 1, wherein:

the fuel fraction is produced in excess with respect to the fuel necessary for the
conversion section, the quantity of said fuel fraction exceeding that required being exported from
the process; and

regulation of the conversion section is performed by modulating the quantity of said fuel

fraction directed towards the conversion section and the quantity exported from the process.

19.  (Amended) The process of claim 1, wherein:
[the conversion of the natural gas charge into synthesis gas includes a step of autothermal
reforming, or a step of partial oxidation;

said step of autothermal reforming or partial oxidation] conversion of the charge of

desulphurized natural gas and steam into the synthesis gas in the autothermal reformer is

performed with a steam/carbon ratio not greater than 2.
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Cancel claim 20.
Cancel claim 21.
Cancel claim 22.
Cancel claim 23.
Cancel claim 24.
Cancel claim 25.

Cancel claim 26.
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Application No. 96/000,424
Amendment “B” dated May 28, 2024
Reply to Final Office Action dated April 22, 2024

REMARKS
A. BACKGROUND

The present Amendment is in response to the Office Action dated April 22, 2024 by the
U.S. Patent and Trademark Office (“PTO”). Claims 1-26 were pending, of which claims 21-26
were rejected in view of prior art.!

By this Amendment, please cancel claims 21-26. Claims 1, 10, and 19 are indicated as
amended as presented in the Amendment “A” dated November 2, 2024 and claim 20 was
previously canceled. Patent Owner thanks the Examiner for his indication that claims 1-19 are
patentable.

Reconsideration of the application is respectfully requested in view of the above

amendments to the claims and the following remarks.

B. NOTICE OF EXISTENCE OF CONCURRENT LITIGATION PROCEEDINGS

As required under 37 CF.R. § 1.565, Patent Owner informs the PTO of concurrent
litigation proceedings in which U.S. Patent No. 11,286,168 (the “’168 Patent”) is involved. As
provided in greater detail in the Notice filed concurrently with this response, Topsoe, Inc.
(“Topsoe™) filed a complaint “Complaint” in which the ‘168 Patent is involved against Patent
Owner on January 31, 2024 in the United States District Court, Southern District of Texas,
Galveston Division (Case No.: 3:24-cv-00033). A notice of the court action was filed with the
USPTO on January 31, 2024 and February 1, 2024. At this time, litigation remains ongoing, and
no decision has been rendered or judgment issued.

Patent Owner notes the Complaint includes a first count requesting declaratory judgment
of unenforceability of the ‘168 Patent, a second count alleging unfair competition and false
advertising under the Lanham Act, and a third count alleging common law unfair competition.
Included in the first count seeking unenforceability of the ‘168 Patent is an allegation by Topsoe
that the Patent Owner committed fraud on the PTO in procuring the ‘168 Patent. Patent Owner
strongly denies the allegations of fraud on the PTO, and is defending itself to the full extent
against the allegations by Topsoe.

Specifically, Topsoe alleges that, prior to the filing date, Patent Owner knew of Topsoe’s
alleged prior art, including but not limited to a 2009 Fertilizer Association of India (“FAI”)

! Although the prior art status of the cited art is not being challenged at this time, Patent Owner reserves the right to challenge the
prior art status of the cited art at any appropriate time, should the need arise. Accordingly, any arguments and amendments made
herein should not be construed as acquiescing to any prior art status of the cited art.
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Annual Seminar presentation and paper; Topsoe’s technology installed in Indian Farmers
Fertilizer Cooperative Ltd.’s Aonla Fertilizer plant, which Patent Owner was hired to revamp
between 2014 and 2018; and a 2012 MEGAMMONIA® - the Mega-Ammonia Process paper.
Patent Owner respectfully submits that it did not deliberately and knowingly withhold and/or
omit any material information from the PTO during prosecution and reexamination of the ‘168
Patent, including the alleged prior art references listed above.

Patent Owner notes that the allegations are without merit at least because these references
are cumulative and/or not material. Furthermore, while Topsoe has identified the individuals it
contends were associated with the filing or prosecution of the ‘168 Patent, Topsoe has not tied
specific knowledge of the prior art references to those specific individuals. Instead, Topsoe refers
to Patent Owner’s general knowledge of the alleged prior art references. Even general knowledge
of a reference, without knowledge of the specific information within the reference is not enough
to prove fraud on the PTO. Furthermore, Topsoe has not alleged facts to support its base
allegation that Patent Owner deliberately and knowingly withheld and/or omitted material
information. Instead, Topsoe has only asserted bare allegations of intent, which do not even rise
to the level of inference of intent, and thus has failed to state a claim for invalidity due to
inequitable conduct.

With respect to the 2009 Fertilizer Association of India (“FAI”) Annual Seminar
presentation and paper, Patent Owner respectfully submits that this reference was submitted
in an Information Disclosure Statement (IDS) filed on November 2, 2023 during these

reexamination proceedings, when Topsoe made Patent Owner aware of the reference.

C. UPDATED INFORMATION DISCLOSURE STATEMENT

Also submitted herewith is an updated IDS including the Complaint and an Amended
Complaint filed May 2, 2024, as well as references Patent Owner has become aware of during
the above-reference litigation proceedings.

With respect to the 2012 MEGAMMONIA® - the Mega-Ammonia Process paper, Patent
Owner has searched for this referenced paper and found only a brief description of a
MEGAMMONIA® process in the January | February 2012 issue of Nitrogen + Syngas (see p.
39). This document will be included in the updated IDS. Patent Owner also has requested, from
Topsoe, a copy of the 2012 MEGAMMONIA® - the Mega-Ammonia Process document alleged
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by Topsoe to be prior art. Patent Owner has not received a copy of the 2012 MEGAMMONIA®
- the Mega-Ammonia Process document from Topsoe.

With respect to Topsoe’s technology installed in Indian Farmers Fertilizer Cooperative
Ltd.’s Aonla Fertilizer plant, Patent Owner is submitting in the updated IDS a paper entitled
“Experience of Energy Saving and Naphtha to Gas Conversion Projects at IFFCO” from the
Ammonia Technical Manual, 2007.

Also included in the updated IDS are other references Topsoe has included in the
Complaint: U.S. Patent No. 7,465,324; U.S. Patent Application Publication No. 2002/0151749;
U.S. Patent Application Publication No. 2019/0023565; U.S Patent Application Publication No.
2012/0279033; U.S. Patent No. 11, 155,468; U.S. Patent No. 10,464,818; and EP Publication No.
3067318 (EP App. No. 16168159).

The updated IDS also includes additional references Patent Owner is submitting

consistent with its duty of disclosure.

D. REJECTIONS UNDER 35 U.S.C. §§ 102 AND 103

Claims 21-23 stand rejected under 35 U.S.C. § 103(a) as allegedly being unpatentable
over U.S. Patent No. 8,137,422 to Licht ef al. ("Licht") and Foreign Patent No. EP2817260 ("EP
260"). Claims 24 and 25 stand rejected under 35 U.S.C. § 103(a) as allegedly being

unpatentable over EP ‘260 in view of Non-Patent Literature Document “Ammonia: Principles
and Industrial Practice” ("Ammonia"). Claim 26 stands rejected under 35 U.S.C. § 102(a)as
allegedly being anticipated by EP 260.

Claims 21-26 are canceled, thereby rendering these rejections moot.

E. PATENTABLE SUBJECT MATTER

The Examiner’s indication that claims 1-19 are patentable is appreciated.

Patent Owner submits the following comments concerning the Examiner’s statements of
reasons for the indication of patentable subject matter in the Office Action. Patent Owner
respectfully submits that the claimed invention(s) as set forth in the independent claim and the
dependent claims must be read as a whole, and not as a single feature or subcombination of
features which represent less than the entirety of the claimed invention as a whole. While a
particular feature or subcombination of features referred to by the Examiner in the Statement of

Reasons for Patentability may represent a basis for distinguishing the claimed invention(s) over
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the cited art, Patent Owner further submits that this may not necessarily be the sole ground for
distinguishing the claimed invention(s) over the cited art of record. Accordingly, the Examiner’s
statement should, in Patent Owner’s view, not be read as constituting or meaning that the
claimed invention(s) can or should be reduced to a single “feature” of the claimed invention(s) or
to a subcombination of features that is less than the entire claimed invention(s) as a whole, nor
that the single feature referenced by the Examiner or subcombination of features referenced by
the Examiner in the Statement of Reasons for Patentability is the only or sole grounds for
distinguishing the invention(s) over the cited art of record, or that Patent Owner necessarily
agrees with any characterization of the cited art set forth in the Statement of Reasons for

Allowance.

F. CONCLUSION
Reservation of Rights

In view of the foregoing, Patent Owner respectfully submits that the other rejections to
the claims are now moot and do not, therefore, need to be addressed individually at this time. It
will be appreciated, however, that this should not be construed as Patent Owner acquiescing to
any of the purported teachings or assertions made in the last action regarding the cited art or the
pending application, including any official notice. Instead, Patent Owner reserves the right to
challenge any of the purported teachings or assertions made in the last action at any appropriate
time in the future, should the need arise. Furthermore, to the extent that the Examiner has relied
on any Official Notice, explicitly or implicitly, Patent Owner specifically requests that the
Examiner provide references supporting the teachings officially noticed, as well as provide the
required motivation or suggestion to combine references with the other art of record.

In the event that the Examiner finds any remaining impediment to allowance of this
application that may be clarified through a telephone interview, the Examiner is requested to
contact the undersigned attorney.

No Disclaimers or Disavowals

Although the present response may include amendments to the application or claims, or
characterizations of claim scope or applied art, Patent Owner does not concede that previously
pending claims in this application are not patentable over the cited references. Rather, any
amendments or characterizations are being made to expedite the issuance. Patent Owner reserves

the right to pursue at a later date any previously pending or other broader or narrower claims that
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relate to subject matter supported by the instant application, including subject matter specifically
disclaimed herein or by any prior prosecution. Accordingly, reviewers of this application, or any
parent, child or related prosecution history should not infer that Patent Owner has made any
disclaimers or disavowals of any subject matter supported by the instant application.

The Commissioner is hereby authorized to charge payment of any of the following fees
that may be applicable to this communication, or credit any overpayment, to Deposit Account
No. 50-6181: (1) any filing fees required under 37 CFR § 1.16; (2) any patent application and
reexamination processing fees under 37 CFR § 1.17; and/or (3) any post issuance fees under 37
CFR § 1.20. In addition, if any additional extension of time is required, which has not otherwise
been requested, please consider this a petition therefor and charge any additional fees that may

be required to Deposit Account No. 50-6181.

Dated this 28™ day of May, 2024.

Respectfully submitted,

[Marcus S. Simon, Reg.# 50258/
MARCUS S. SIMON
Registration No. 50,258
Attorney for Patent Owner
Dorsey & Whitney LLP
Customer No. 116407
Telephone No. 801.933.7360

MSS: JR: ss
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Method for converting natural gas to produce ammonia and device
Abstract

The invention relates to a method for converting natural gas fo produce ammonia and a device. 70%-80% of natural gas is
partially oxidized with oxygen fo generate coarse synthesis gas, 20%-30% of natural gas is mixed with medium-pressure steam
and enters a converting tube of a heat exchange type converter to realize reaction so as to generate oxide of hydrogen and
carbon, high-temperature dry gasis fed into a changing system to be added with steam prior to being fed to a washing saturator,
saturation of gas is carried out by the aid of condensate from the changing system, steam required to be fed enters the changing
system to realize reaction prior to entering a decarburization system, purified gas of the decarburization system is fed to a gas
refining unit, removed CO2 is fed to a urea device, liquid-phase methane of the gas refining unit is recycled, carbon monoxide,
methane and argon are used as fuel, purified technical gas is added with high-purity nitrogen, then fed into a synthesis gas
compressor, synthesized by a synthesis tower and separated by a separator, and liquid ammonia‘is fed to the urea device. The
method and the device have the advantages that the device s low in investment, and energy consumption is low.
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Notice

This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate, complete, reliable or
fit for specific purposes. Critical decisions, such as commercially relevant or fi nancial decisions, should not be
based on machine-translation output.

CLAIMS CN102381717A

L.

13 A method for producing ammonia by mnverﬁng natural gas, characterized in that:

14 After two stages of compression, the natural gas with a pressure of 6.52MPa (G), a temperature of 135.7 C and
a total sulfur content of 10mg/l, of which 70-80% by mass and oxygen from air separation enter two gasifiers
through nozzles respectively, and undergo partial oxidation reaction in the reaction chamber of the gasifier.
The temperature in the gasifier is controlled at 1100-1200 C by the oxygen/natural gas ratio to generate crude
synthesié gas with He<sub>2</sub>, CO, CO<sub>2</sub> as raw materials and a small amount of methane;

19 After desulfurization, natural gas with a mass of 20-30% is mixed with medium-pressure steam, and the water-
carbon mass ratio is controlled to be 3:1. After the mixed gas is preheated to 540-560° C by the mixed gas at
the outlet of the gasifier and the heat exchange reformer, it enters the heat exchange reformer, and the natural
gas and the medium-pressure steam undergo a conversion reaction in the reforming tube equipped witha
nickel catalyst to generate ﬁy(imgen and carbon oxides; the gas pressure out of the heat exchange reformer is
6.3MP(G), the temperature is about Sﬁﬁ” C, and the methane content is 7.75% (mol%); the process gas from
the outlet of the gasifier and the heat exchange reformer is still a high-temperature dry gas of 547.8" C after
heat exchange, and is sent to the conversion system, added with steam, and sent to the water washing
saturation tower, and the gas is saturated with the condensate from the conversion system;

28 The mixed gas at the outlet of the heat exchange reformer at 6.4MPa and 220.5 C, which has been humidified
by the water washmg saturation tower, is supplemented with the required amount of steam and heated to
320°C by the outlet gas of the conversion system. It enters the conversion system, Under the action of the
catalyst, part of CO is converted into CO<sub>2</sub>, releasing reaction heat. The process gas at the outlet
contains 0.412% CO and has a temperature of 249 C, and enters the decarbonization system.

33 The decarbonization system adopts a process flow of two-stage absorption, two-stage regeneration and one-
stage high-pressure flash evaporation; the process gas after decarbonization by MDEA solution is sent to the
gas refining unit after defoaming and separation of liquid droplets; the CO<sub>2</sub> gas removed in the
decarbonization system is sent to the urea unit after cooling and separation;

37 The gas refining unit uses liquid mtmgen Washmg techmiﬁgy under cryogenic ccmdmans The process gas is

Topsoe, Inc. — EX1003
Page 918 of 1210



gradually cooled to -188" C. During the cooling process, methane condenses at -175-185" C, and most of
the methane is separated from the process gas in liquid phase. The liquid methane is decompressed to 1.5MPa
and then recycled after reheating. The carbon monoxide, methane and argon in the gas phase are reheated and
sent to the outside of the boundary area for use as fuel. The purified process gas is then mixed with high-purity
nitrogen, and the hydrogen-nitrogen mass ratio is adjusted to 3:1 before being sent to the synthesis gas
COMPpressor.

39 The synthesis gas compressor is divided into three stages for compression. In the third stage, the synthesis gas s
mixed with the circulating gas and the pressure is raised to 151 bar (G). After being heated to 380° C by the
outlet gas of the third synthesis tower and the outlet synthesis gas of the first synthesis tower, it enters the first
synthesis tower. The outlet gas temperature of the first synthesis tower is 497.2° C. After preheating the feed
gas of the first synthesis tower, the temperature is reduced to 380" C before entering the second synthesis
tower; the outlet gas temperature of the second synthesis tower is 472.8™ C, and the temperature is reduced to
380" C before entering the third synthesis tower; the outlet gas temperature of the third synthesis tower is
442.2° C, whichis used to heat the synthesis gas at the outlet of the synthesis gas compressor, and is cooled to
44" C before entering the separator; the circulating gas separated by the xeparétor recovers the cold and goes
to the inlet of the synthesis gas compressor; in the separator, the liquid ammonia is separated and becomes a
liquid ammonia product after flash evaporation, condensation and pressure reduction to go to the urea device.

2.

59 The method for producing ammonia by natural gas reforming according to claim 1 is characterized in that: a
non-quenching process gasifier is used, the gasification pressure is 6- ?Mpa. and the operating temperature
should be in the range of 1102-1150" C.

3.

65 The method for producing ammonia by converting natural gas according to claim 1 is characterized in that: a
normal temperature desulfurization tank is provided at the natural gas compression inlet to remove inorganic
sulfur in the natural gas, and the H2S content in the natural gas after desulfurization is less than 2ppm.

4.

71 The method for producing ammonia by converting natural gas according to claim 1, characterized in that:

72 Liquid ammonia separation is post-tower separation, with two-stage ﬁmmmﬁia‘r:cxoﬁng, and the ammonia
condenser temperatures are 1 7-19" Cand 1-3" C respectively.

5.

771. A device for producing ammonia by natural gas reforming as claimed in claim 1, comprising a gasifier, a heat
exchange reformer, a water washing saturation tower, a conversion system, a decarbonization system, a gas
refining unit, a synthesis gas compressor, a first synthesis tower, a second synthesis tower, a third synthesis
tower, a separator, and a urea device; characterized in that: the gasifier inlet is connected to the natural gas and
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