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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 IFFCO plant prior 
art to the patent office during prosecution or during Casale's recent request for supplernental 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 infom1ation: 

(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 
included the Topsoe prior art of which Casale is well-aware); 

(3) the lJSPTO deterrnined 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 patents 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 inflingement assertions, which Topsoe disputes, are particularly troubling. 
They appear designed to stifle competition. As such, we are concerned that Casale may have had 
communications with customers making allegations similar to those made in your letters that the 
SynCORTM process "cannot be used commercially without a written consent of Casale SA" or implying 
to any extent that Topsoe's SynCORTM 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 each communication, 
whether the communication was oral or written, the name of the individual(s) who received such 
communication, and copies of each written communication. 

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

Very trnly yours, 

Robert R. Riddle 

RRR:dd 
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Communication of a notice of opposition 

You are hereby informed of a notice of opposition to the European patent specified above (see attached 
copy in the enclosure). Ail annexes to the notice(s) of opposition/ letter as well as t!1e consoiidated list 
of all opposition citations are available fm inspection via the European Patent Registe1· at 
www.epo.org/register. Should you wish to receive these documents in paper format, they will be 
supplied to you free of charge if specifically requested on receipt of tl1is communication {see OJ EPO 
2022, A28). 

Ii oral proceedings are to take place, parties are advised to check the electronic file via European Patent 
Register in advance of the l1earing to ensure tl1ey are in possession of all relevant documents. 

An invitation to file observations and to file amendments, where appropriate, to the description, claims and 
drawings {R. 79(1) EPC) will be issued separately. 

The period within which such observations may be filed will not be fixed until the following conditions me 
met: 

(a) the opposition period has expired; 

(b) the notice of opposition has been examined for certain formal requirements (R. 77 EPC). 

✓ Enclosure: Notice of opposition 01: Linde AG 
02: thyssenkrupp Industrial Solutions AG 
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Evidence used 

The oppos1t1on is based on the following citations, published before the filing date of the patent in 

suit (Article 54(2) EPC): 

Grounds of opposition 

1. Claim 1 {independent) 

Article 100{a) EPC - Lack of novelty in view of Al 

Document Al discloses a 

1.1) Process for synthesis of ammonia from natural gas (p. 6 ff: 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 Uhde's A TR test facility} with oxygen-enriched 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 disclose a CO conversion) and subsequent separation 

of CO2 from the gas {Fig. 2, options 2 and 3: CO2 removal}, thus obtaining a CO2-depleted 

synthesis gas and a CO2-rich gaseous flow containing the CO2 separated from the gas; 

1 
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optionally, a step for methanation of the synthesis gas (Figure 2, option 2) and/or addition of 

nitrogen to the synthesis gas (Figure 2 .. option 3), 

characterfzed by: 

1.4) 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 

1.5) 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 streams having the same 

composition, 

1.6) wherein the first stream forms the fuel fraction and the second stream is process gas 

intended for the synthesis of ammonia, optionally after further purification. 

In the last paragraph of A1 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 CO2 capture, that is an 

ammonia production from natural gas without CO2 release into the atmosphere, 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 

second part is intended for the synthesis of ammonia. A1 thus also implicitly discloses features 1.5) 

and 1.6) of claim 1. 

Document A1 therefore discloses all the features of claim 1, whose subject matter consequently is 

not new (Article 54 EPC). 

Article 100{a) EPC - Lack of inventive step in view of A2 and A3 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: natural gas Wis converted to 

ammonia 31), 

2 
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comprising: 

12) a 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 

(Natural gas 10 is mixed with steam and converted into synthesis gas through partial oxidation 

or autothermal reforming in a O2-fired reactor 11 (Par. [0048})); 

1.3) a treatment of said synthesis gas comprising at least a shift reaction of the carbon monoxide 

into CO2 (the synthesis gas .14 is subject to a shift reaction in MTS reactor .15 (par. {0050])} 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 {from the shifted synthesis 

gas 16, a pure CO2 is separated in the CO2 separation unit 23, wherein a CO2-depleted 

synthesis gas 16' is obtained {Par. [0054})). 

1A) 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 gas 16' 

is further cleaned in the PSA unit 17 and after the admixture of nitrogen 19 it is fed as stream 

18 to the ammonia 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 CO2 emission in the synthesis of ammonia from natural gas is 

greatly reduced. 

This effect solves the objective technical problem of how ammonia can be synthesized from natural 

gas with greatly reduced CO2 emission. 

A solution to the problem can be found in A3, which deals with the generation of a CO2-depleted 

synthesis gas from natural gas with reduced CO2 emission (Abstract; Col. 3, lines 39-43; Fig. 2, .14). 

The process disclosed in A3 includes: 

1.2) a conversion of a charge of desulfurized natural gas and steam (Col. 3, lines 39-43; Fig. 2, 14) 

with oxygen-enriched air or with oxygen in a synthesis gas containing hydrogen, CO and CO2, 

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 57-59j, which is supplied with an 

oxygen-rich gas 26 to form a reformate stream 22 comprising hydrogen and carbon monoxide 

(Col. 7, lines 4 .. 11)); 

3 
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1.3) a treatment of the synthesis gas that includes at least one shift reaction of the carbon 

monoxide in CO2 (the reformate stream 32 cooled in the heat exchanger 30 is treated in the 

shift reactor 40) and a subsequent separation of CO2 from the gas whereby a CO2-depleted 

synthesis gas and a CO2-rich gas stream, containing the CO2 separated from the gas, is 

obtained (the process stream 42 obtained 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 

stream 66 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 

largely carbon-free and depleted in CO2 compared to the process stream 42, and a by-product 

76 containing methane and CO), 

1A) a 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 (a 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 

a fuel fraction) and 

1.5) 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 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 39-41), which hos the same chemical 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 

synthesis of ammonia from natural gas with reduced CO2 emissions (introduction). It can be seen 

from the examples in the Figures 1 and 4 that the reduction in CO2 emissions is achieved by using 

synthesis gas to fire the reformer used to generate synthesis gas. 

A person skilled in the art who, before the priority date of the patent in suit, had attempted to solve 

the problem starting from A2 would have consulted A3 and A4 and recognized the advantages of 

these teachings. He would have transferred it to 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 EPC). 

2. Claim 2 {depending on claim 1} 

Article 100 {a) EPC- Lack of novelty using A1 

The citation A1 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, 

4 
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2.2) preferably between 10% and 30%. 

However, the phrase ''.A complete separation of the entire CO2 could also be realized in the A TR-base 

planL. 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 suit contains no information about the special effects associated with these ranges.: they cannot 

be referred to as selection invention to be considered new. 

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

Article 100 (a} EPC - Lack of inventive step in view of Al or A2 and A3 

The Table 4 of A3 contains values for the amounts of CO2-·depleted synthesis gas used as fuel in 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 fuel fraction in the total quantity 

of the CO2-depleted syngas are calculated as 19%, 24%, 29% and 32%, so A3 also shows the features 

of claim 2, which therefore lacks an inventive step in view of Al or A2 in combination with A3. 

3. Claim 3 (dependent on one of claims 1 or 2) 

Article 100 {a) EPC - lack of inventive step in view of A1 or A2 and A3 as well as knowledge of the 
skilled person 

In addition to the admixture of nitrogen 19 downstream of the CO2 separation unit 23 or the PSA­

unit 17, reference A2 discloses methanation of the CO2-depleted synthesis gases downstream of the 

CO2 separation unit 23 or the PSA unit 17 (section {00271, [0056], [0059]). 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 oft.he 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). 

5 
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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 nitrogen addition. 

A person skilled in the art concerned with this task would have recognized that regarding the CO2 

emissions it makes no difference whether CO2 or CO are supplied to at least one furnace with the 

fuel fraction or with methane formed from these substances during methanation. For economic 

considerations, he would use the fuel fraction upstream of the methanation step branched off from 

the CO2-depleted synthesis gas, since then the apparatuses needed for the methanation step are 

made smaller and can be operated at lower cost. 

A person skilled in the art knows that the more 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 

emissions, with the smallest possible amount of fuel. Therefore, due to routine considerations, he 

would have avoided diluting the CO2-depleted syngas with nitrogen before the diversion of the fuel 

fraction and had branched off the fuel fraction upstream of the nitrogen addition. 

The skilled person would therefore be arrived without exercising an inventive step at the subject of 

claim 3 which consequently lacks inventive step in view of A1 or A2 and A3 and knowledge of the 

skilled person (56 EPC). 

4. Claim 4 {dependent on one of claims 1 to 3} 

Article 100 {a) EPC - Lack of inventive step in view of Al or A2 and A3 as well as knowledge of the 

skilled person 

The feature of claim 4, according to which 

4.1) the CO2-depleted synthesis gas (12) contains no more than 1000 vol.ppm CO2, 

is not disclosed in Al, 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 

CO2 into the atmosphere is achieved, so that the effect of the difference can be seen in that the CO2 

emission is minimized. 

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

The skilled person dealing with this task would have been aware that the CO2 emission decreases 

with the carbon content of the fuel fraction. He would therefore have tried to remove carbon as 

completely as possible from the hydrogen-rich shifted synthesis gas by using methods known to him. 

Such a method is known from the document AS. 

Document AS deals, among others, with the separation of CO2 from hydrogen--rich gases. On page 

327 it is stated that it is possible to reduce the CO2 concentration of such gas to less 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 subject-matter of claim 4, which consequently lacks 

inventive activity in view of Al or A2 and A3 as well as knowledge of the skilled person (56 EPC). 

So Claim 5 {dependent on one of claims 1 to 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% oxygen, 

5.2) preferably at least 90% oxygen. 

In the table on page 19 of Al values for the nitrogen content of the oxidizing agent used for 

synthesis gas production are given. In case A (enriched 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 95% oxygen. 

7 
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Values for the oxygen content of the oxidant introduced in the secondary reformer can also be 

obtained from A3 (co!. 7, lines 38-43), which are between 98% and 100%. 

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

EPC). 

6" Claim 6 {dependent on one of daims 1 to 5} 

Article 100 (a) EPC - lack of inventive step in view of A1 or A2 and A3 as well as knowledge of the 

skilled 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 a primary steam 
reformer {A3, Abstract, Fig. 1, 2 and 3); one or more furnaces for pre-heating the charge 
of an autothermal reformer (A1, fast paragraph) 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 person 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 because he recognizes that this measure can also reduce the CO2 

emissions 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 claims 1 to 6) 

Article 100 {a) EPC ~ lack of inventive step in view of A2 and A3 as we!! as knowledge of the skl!led 
person 

Claim 7 states that 

8 
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7.1) a purge gas of the ammonia synthesis process, containing hydrogen and methane, is 
treated so as to recover the hydrogen contained in it, 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. 

In paragraphs [0056]-[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 methane-containing by-product 76 from the CO2 depleted 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-col. 5, line 6). 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 person 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 to 7} 

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 feature of claim 8, according to which 

8.1) a part of the 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 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 Al or a combination of A2 and A3 by feature 8.1). 

9 
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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 desired 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 obtain nitrogen--depleted syngas as the fuel fraction. Since ammonia 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 consequently lacks inventive step in view of Al or A2 and A3 and 

knowledge of the skilled person. 

9" Claim 9 {dependent on one of daims 1 to 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 feature of claim 9, according to which the process includes 

9.1) a step of expansion, with production of mechanical work, of the CO2--depleted syngas 
(12), optionally after heating it, 

is not disclosed in Al, A2 or A3. 

Claim 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 turbine, belongs to knowledge of the skilled person. Also part of 

this knowledge is that the work can be increased if the gas is warmed up prior to expansion. 

The skilled person would therefore be arrived without exercising an inventive step at the subject 

matter of claim 9, which consequently lacks inventive step in view of Al or A2 and A3 and 

knowledge of the skilled person. 

10.Claim 10 {dependent on one of dalms 1 to 9} 

Article 100 {a) EPC - Lack of inventive step in view of A2, A3 and A1 as well as knowledge of the 
skilled 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, 

has according to the patent in suit, the effect that the conversion of methane and CO to CO2 during 

the shift is increased. 

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 to the shift reactor. Therefore, he will perform the shift with a steam portion as high as 

possible. lo this end, he can feed steam to the shift reactor independently or together with the 

synthesis 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. A1 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 A2 and A3 and 

possibly Al as well as knowledge of the field, would arrive at the feature of claim 10, which 1s 

therefore not inventive (56 EPC). 

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

Article 100 {a} EPC - Lack of inventive step in view of Al or A2 and A3 as well as knowledge of the 
ski!!ed person 

Claim 11 requires that 

11.1) the synthesis gas fuel fraction forms all of the fuel of the furnaces used in the conversion 
section, 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 the features of claim lL However, 1n A3 (col.5, lines 27--45) 1t 1s 

disclosed 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 consumer, so that implicitly also feature 11.1) is 

disclosed by A3. 

In the last paragraph of Al it is stated: 

Since otherwise complete CO2 separation would not be achievable, the "fired heater" is the only fuel 

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 1L2) has the effect that the performance of the fuel fraction 

heated consumer can be controlled quickly. 

This solves the problem of how to adapt, that is to trim, the fuel supply to consumers with quickly 

fluctuating operating conditions. 

12 
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To solve this problem, the person skilled in the art would have searched a combustible gas that was 

available quickly and easily and would have used natural gas as trim gas either solely 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 obtained 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 to 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 well as knowledge in the art to the features of claim 11, which is therefore not 

based on inventive step (Article 56 EPC). 

12. Claim 12 (dependent on one of daims 1 to 11) 

A.rtlde 100 {a} EPC - lack of inventive step in view of A1 or A.2 and A.3 as well as knowledge of the 

ski!ied person 

Claim 12 requires that 

12.1) 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. 

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 solved 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 A2 and A3 

and possibly Al, as well as knowledge of the field, at the features of claim 12, which is therefore not 

based on an inventive step (Article 56 EPC). 

13. Claim 13 (dependent on one of daims 1 to 12) 

13 
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A.rtlde 100 {a} EPC - lack of inventive step in view of A1 or A.2 and A.3 as well as knowledge of the 
ski!ied person 

Claim 13 requires 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 

steam/carbon ratio not greater than 2 (A2, Par. [0018] and [0023]. 

Claim 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 to 13) 

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 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 

oxygen flow or enriched air (A3, 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. Conduslon 

Overall, the subject matter of the patent in suit is not patentable, since all claims 1 to 14 lack either 
the novelty or inventive step necessary for the grant of the patent. The request for revocation of the 

patent is therefore justified. If the opposition division does not agree with the above statements, an 

alternative request is made for oral proceedings to be scheduled. 

Linde GmbH 

14 
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.A.nlage be1gefUgt. 

Als Vertreter wird besteilt: 

Werner Fischer 

c/o Intellectual Property EMEA 
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Verwendete Schriften: 

Der Einspruch stutzt sich auf die folgenden, vor deni !1.nrneldeta1~ des Streitpatents veroffentlichten 

Entge~ie1-1haltur1gen (,L1rtikel 'i4 (2) tPU): 

Al: !'JI. l/1-,lJS ~1('t"lk-E'f -,1, .. j 1"'1· )')-j·-1-1·1rr1 j 1)
11·•1-11•i1,,g /, 1,f,;f·/7<»JY'// 1 rc,fr)(!Y'/'l,'/· (' .._ t\ (J _ I \I .J _ , . _ (J 1 \. ,_J . \ C l_ , '- I , o l , 1 \_ , Ii ,J , \._, , , L 1 1 1 / "-• / t. 1 l 1 1 JI t 1 :., . J svngos routt? 

future potential, 2010, veroffentlicht als Preprint eines \/ortra\15 

,t,l EP2817260B'I 

A4: Ryota Shimura, Ureo Product Exponsion by Newly Deveioped CO2 i?ecovery Process from 

Pr:rnory i?eforrner Flue Gos, AIChE TECHr~ICAL ;\M1.NULA 2006, \Joi. L17r 5. 237-246 

AS: P. Heussin~ier, Hvrogen, 3. Purification, Ullmann 1s Encyclopedia of Industrial Gwmistry, 2071 

Ei nspruchsgri.inde: 

1. Anspruch 1 (unabhangig.)_; 

Artikel 100 (a) EPO - Mangelnde Neuheit unter Verwendung von A 1 

Die f.nt~ieger1haltu11g A 1 offenbart ein 

1.1) Verfahren zur Syr1these vo1-1 Arnrnornak aus Erdgas (S. 6 ff: A/1/INJON!A PLAN/5 BASED ON 

.AU ro Tl-!El?l'tl!.AL l?EFOl?/v1 /;\JG_,: Figure.,?/ Optlons 2 unci 3 ), 

umfasse,1d: 
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1.2) eine Umwandlung einer Charge von ent'.,d1wefeltem Erdgas und Dampf (Tobie 3; Poge I 2.· 

Description of Uhde 's A IR test foci!itv) mit sa uerstoff angereicherter Lutt oder mit Sauerstotf 

ir, ein Synthesegas, das Wasserstoff, CO urid CO2 enthait, in f_'1ne111 Urnwar,diungs:::ibschnitt 

1.3) eine Beharidlung de·, Synthesegases die mindestens eirie Shift-l<eaktion des 

Kohltnmonoxids in CO2 (ngure 2, Options 2 unc/ 3 weisenJewei/s eine CO con\iersion out) 

ur1d eine anschliel1ende .A.btrennung von CO2 aus dern Gas (Figure 2, Options 2 

removal) urnfasst, wodurch ein C02-abt1ereichtrtes 5ynthesegas und ein C02-reicher 

Gasstrorn. der das aus dem Gas abgetrerrnte CO2 entht.ilt, erhaiten w1rd; optio1-1al ei1-1er1 

Schritt zur Methanisierun9 (Figure 2, Opt!CJn 2) des Synthese9ases und/odtr Zugabe vo11 

5tickstoff zu dem Synthesegas (Figure 2, Option 3), 

qtkerinzeichnet durch: 

1 .4) cine Abtrennung eines Tei is des CC2-abgereichtrten svnthesegases als Brtnnstofffraktion, 

wobei die Brerrnstofffraktion ,Jls Brerrnstoff rrnndestens einern Ofen zugefOhrt wird ur1d 

1.5) wo!Jei die Abtrenr1ung der Brennstofffraktion die Aufspaltung des C02-abgereicherten 

Synthesegases 1n mindestens einen ersten Strom und einen zweiten Strom umfasst, wobel 

die ::,tri..irne die gle1che Zusarnrnensetzung aufweisen, 

1.6) wo!Jei der erste 5trorn die Brenr,stofffraktion bildet und der zweite Strom Prozessgas ist das 

fCir die Synthese vo11 Ammoniak, opt!onai 1121ch weiterer l~eirdgung, vor~ieseher1 ist. 

688 Topsoe, Inc. – EX1003 
Page 688 of 1210



Seite 4 

Im letzten Absatz der A 1 wird ausgefOhrt: 
11A cornpleJte Se/JOrot;on ol the entire CO2 could 0/50 be reo/;zeJcf in the A TR·-bosec! 

p!ont ... provided the fired hE·oter be .feci vvlth syngos instead of natural 

Die f\1 schlagt somit vor, in einern Oferi im Sirrne des ar1gegriffenen Patents (Abs. [0014]) satt Erdgas 

Synthese~ias als Bre,1nstoft einzusetzen Da diese 1V:ar~nahme zu ei,1er vollstandigen C02-

,'\btrennung, d.h einer Arnrnoniakerzeugung aus Erdgas ohne C02-Freisetrnng in die Atmosphare 

dienen soil, karrn es sich bei dern Synthesegas nur urn C02-abgereichertes Synthesegas handeln. Die 

A 1 zeigt daher auch das Merkmal ·1 .4) des 1,nspruchs 1. 

Weil ohne Syntheset1as eine 1,mmoniaksynthese unmciglich ware., ist fur den Fachmann klar, dass 

nicht das gesamte, sondern rwr ein erster Tei! des CO2 abgereicherter1 Synthesegases als Brennstoff 

eingesetzt werden kann, wahrend ein zweiter r eil fur die Syntiwse von Arnmoriiak vorgesehen ist. 

Die f\ 1 offrnbart sornit implizit auch die rvkrkmale 1.5) und 1.6) des f\r,spruchs 1. 

Das Dokurnent A.I offenbart daher sarnt!iche Merkmale des f\nspruchs 'I, dessen Gegenstand folg!ich 

nicht neu ist (/ut!kel ':i·1 EPCJ). 

Artikel 100 (a) EPO --Mangelnde erfinderische Tatigkeit unter Verwenciung von A2 und A3 bzw. 

A4 

Auch wenn der Aw,pruch 1 Uberaschenderweise fUr neu befur1den werden solite, !st er drnnoch 

nicht rechtsbesta,1dig, da er nicht auf einer erfinderischen Tatigkeit beruht. 
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Die Entgegenhaltung /\2 offenbart ein 

.1) Verfa h ren zur Syr1these von .Ammonia k a us Erd~Jas (Fi() 2: Erdgos 10 wird zu Ammonioi< 3 I 

urngesetzt), 

umfassend: 

1.2) eine Umwandlung einer Charge von entschweteitem Frdgas und mit 

sauerstoffdr,gere,cherter Luft oder mit Sauerstoff in ein Synthesegas, das Wasserstoff, CO 

u,1d CO2 enthait, in einem u mwar,dlungsabschnitt (Erdgos IO wlrd mit Dom pf gemischt 

in e1nern 02-befeuerten 17eoktor 11 durcri Port1e!!e Oxidation oderAutotherrno!reformterung 

zu einern Synthesegos un19e.setzt (i-\bs. {0048))),: 

1.3) e1ne Behar1dlur1g des Synthesegases die rnir1destens eir1e Shift Reaktiori des 

Koh lenmonoxids in cm (dos Synthesegos 7 L/ w1rc1 im M rs-r<eoktor I 5 einer Shiftreoktion 

unterzogen (Abs. {0050))) und ei1x· anschiiel1ende Abtrennur19 von CO2 aus dem Gos 

umfasst, wodurch etn C02-abgereichertes Sy,1these\12!S und ein C02-reicher Gasstrom, der 

das aus dern Gas abgetrennte CO2 entha!t, err1aiten wird (van dern geshdteten Syntt7esegos 

7 6 vvircf in cfer CCJ-2--Abtrenneinhelt 2 3 re;nes CO2 obgetrennt ~vobe; e1n C0-2--obgereicherte5 

Synt/7ese9os 7 6 erhaften wird (Abs. {0054])). 

DarOber hir,aus offenbart die A2 auch das fv'1erkrnal ·1.6), da das C02-abgereicherte Syr1thesegas 16' 

als Prozessgas nach weiterer Reir1i~1u1·1g fUr die Sy,ithese vor1 ,,\mrnoniak vor~iesehen ist (dos 

Synthesegos I 6' ':Nird in c_1er PSA-Einheit 7 7 weiter 9ereini9t und nach Zumischung von Stickstoff 7 9 

ols Stro;n i18 cler /JJnrnonioksynthese 30 zur U;nsetzung in ,Arnrnonicik 3 i1 zugefUhrt (Ab 5. [0051 J 
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Der Anspruch ·1 unterscheidet sich somit von der Entgegenhaltung 1\2 durch die Merkmale ·1 .4) und 

1.S). 

Dieser Uriterschied hat den Eifekt, dass die CO2-Emission be1 der Synthese von l~1r,1r,oniak aus Erdgas 

stark reduzieft 1st. 

Dieser Fffekt lost die obJektive techn1sche .A.ufgabe, wie Ammoniak aus Erd~Jas mit stark verringerter 

CO2-Emission synthetisiert werden kann. 

Eine Losung rnr die gesteilte Aufgabe kann der /\3 entnommen werden, die sich mit der Erzeugunt) 

e,ries CO2 abgereicherten Syr1thesq1ases aus Erdgas mit verringerter CO2 Emis'.,1on befosst 

(Abstract: Sp. 3,. Z. 39-43; F;g. 2,. 7,4). 

D21s in der A3 offenbarte Verfahren umfasst 

1.2) eine Umwandlung einer Charge von entschwefeitem Erdgas und Dampf (Sp. 3, l. 39-43: Fig. 

2, J 4) m1t sauerstoffangereicherter Luft oder rnit Sauerstoff 1r1 e1r1 Synthesegas,. das 

Wasserstoff, CO und CO2 e,ith;jlt, in einem Umwandlungsabsch,iitt (Fig. 2 ze19t neben dern 

l)on7pfreforrner Joo ouch einen ols ,/o .. v:ygen secondary refonTJer'I bezeichneten l?eoktor 20 

(Sp . .5,. Z. 57--59,t dern ein souerstoffreiches Gos 26 zugefOhrt urn elnen Vilosserstolf 

und l(ohlenrnonoxid u1TJfossenden l-c?eforrnotstrom ~~".:? zu erho!ten (Sp . .I~, Z. 4-7 7)).; 

1 3) eine Behandlung des Synthesegase:s die mindestens eine Shift-Reaktio11 des 

Kohlemnor10xids 1n CO2 (der im Wdrmetouscher 30 otJgekuhlte l?eforrnatstrorn 32 wird im 

5hift-Peoktor ,10 behonde!t) und e1ne ansch!iefsende Abtrennung von CO2 aus dem Cias 

umfasst, wodurch eir, C02-abgereichertes Synthesegas und eir1 C02-reicher Gasstrom, der 

das aus dem Cias abgetrerrnte CO2 entha!t, erhaiten wird (der 1m Shdt-f<'eoktor !JO erholtene 
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Prozessstrom 42 !1TJ Gos Scrubber 60 einer Gasllv'dsche unterzogen, vvobe.i ein irn CO2-

C:ieholt reduzfi:_')rtt?r Strorn 6:-.:' und t?in 1n1t CO2 (ie/oclt?ner VVosch,rnftte!strorn 66 i:_')ntsteht?n 

•{ Z. 13-22). DerStrorn 62 vvird onschlieCsend in c!er Trennr.?irichtun9 70 in dos 

vvclsserstolfholti_qe Procluktgas 7;__~ r}os vveftgehend kohienstofflrei und /in Vergleich Z!.J/Ti 

Prozessstrorn 42 on CO2 <_thgereichr?rt ist/ 50~1v'ie ein A1iethon und CO enthaltendes 

t,Jeber7produkt 76 zerlegt_,t 

1 4) eine Abtrennung eines Tei is des C02-abgereicherten Synthesegases als Brennstofffraktion, 

vvobei die Brrnnstofffraktion ,ils Brem1•;1off 1111rHkstens einern Ofen zugefCihrt wird (efn 

des ~Vosserstoffprodukts 7 2 Vtlird zt.1r lJildung von Orennstoft 74 for den Dornpfreforrner 100 

e1n9esetzt (Sp. 5, Z. 27-33) und ist cloher o!s Brennstolffroktion onzusprechen) und 

1 5) 1,vobei die Abtrerrnung der Brerrnstoiffrak.tion die Aufspaltung des CO2 abgereicherten 

svnthesegases in mindeste1,s eine1, ersten Strom und einen zweiten Strom umfasst, wobe! 

die Strome die glelche Zusammensetzung aufweiser1 (bei dern zur Bi/dung des Brennstofts 74 

eingesetzten dt?s Vlosserstoffho!tigen Produk:tgases lZ hande/t es s;ch urn eine 
1
,.divided 

port/on 1

,. (Sp. 5.r Z. 39-47 J die die glelch chernische Zusarnrnensetzung aufvvelst vvie dos 

vvosserstolfholtfge Produktgos 72 (Sp. S,. z. J 2--14)) 

Eine Losung fur die objekUv gestellte techrdsche Aufgabe k::mn auch der A4 entnornmen werden. die 

sich mlt der Synthese von t'\mmoniak aus Erdgas mit recJuzierter CO2-Emission befasst (Einieitung). 

Orn Belspiele,-i der Figuren I und 4 ist zu er1tnehmer7, dass die Reduzierung der CO2 Emission durch 

die Verwe,,dung von svnthesegas zur Beff:uerung des zur Synthesegaserzeugu1:~J ein~iesetzten 

Reformers erreicht wird. 

Ein Fachmarrn, der vor dem Prloritatstag des Streitpatents versucht hatte, die gestellte Aufgabe 

ausgehrnd von A2 zu lb'.,e17, worde ,fl.3 und M konsultiert und die \/orteiie dleser Lehren erkannt 
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haben. Er hatte sie ohne praktische ~,chwierigkeiter: auf das Verfahren gema81\2 Obertra,Jen und 

wt.ire ohne Ausilbun;1 eir1er erfir,derischen Tatigkeit zum Gegenst,_md des i',nspruchs 1 9el,rngt. dern 

es daher a11 erfinderischerTatigkeit mangelt ('i6 EPU). 

2. Anspruch 2 {abh~.ingiq von Anspruch ·1 ): 

Artikel 100 (a) EPO -- Mangelnde Neuheit unter Verwendung von A 1 

Die Entgegenhaltung 1\1 offe,1bart nicht explizit die tvierkmale des /.\nspruchs 2, wonach die 

2.1) die Brennstofffraktion zwischen 1 °10 und 40% der Gesamtmenge des C02-abt1ereicherten 

2 2) vorzugsweise zwischen "100/o und 300/o, urnfasst. 

Die Forrnulierur1g ,,i\ cornp!ete seporotion or the entire CO2 could olso be realized in the ATR-bosed 

p!ont ... provided the fired heoter be .fed \1vith syngos instead of natural gos.,,, im letzten 

r\bsatz der /-\ 1 offenbart aber impiizit, dass zwischen ·1 % und 99% des Syn gases als 

Brerrn5tofffrakt1on abgetrerrnt werderi. Da d,e 1n Anspruch 2 angegebenen Bereichc:: innerhalb des 

implizit offenbarten Bereichs liegen und das Streitpatent keine i\nt1aben ,jaruber enthalt, das 

be501·1dere t:ffekte mit dieser1 Bereicher1 verbunden sind_. kr)rrnen sie auch nicht im Si1•1ne eir1er 

r\uswahlerfinduntl als neu ant1esehen werden. 

Der (jegenstand des .A.nspruchs 2 ist folglich rdcht neu gegenUber A 1 (Art1kel ':i•1 tflO). 
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Artikel 100 (a) EPO - Mangelnde erfinderische Tatigkeit unter Verwendung von A 1 bzw. A2 und 

A3 

Die Tabel!e 4 der A3 enthalt \Nerte fur die in einem Verfahren gemals Fi1l 2 als Brenr:stoff 

eingesetzten Mengen an C02-abgereichertem r:,ynthesf_'gas. D1ese Werte geiten Jewe!ls fljr eirie 

Abgaberntnge von C02-abgereichertem Syr1these\1as bzw. \/Vasserstoffprodukt von -100 000 f~m/h. 

Hier,rns errechrien s1ch die i',nteile der Brerrnstofftraktion an der Gesarntrm0 nge de·, C02-

abgereicherte ';ynthesegases zu 190/c, 240/o, 29% und 32%, so dass die AJ auch die Merkmale des 

Anspruchs 2 zeigt, dern es daher in /1,nbetracht von Xi bzw. A2 und 1\3 an erfo1ekrischer Tatigkeit 

mangelt (')6 [PU). 

3. Anspruch 3 ( abhangig von emern der Ansprliche 1 oder 2) 

Artikel 100 (a) EPO -- Mangelnde erfinderische Tatigkeit unter Verwendung von A 1 bzv,L A2 und 

A3 sowie fachmannischem Konnen 

f,Jeben der Zurni'.,chung von Stickstoff 19 stromabwfjrts der C02-fo,btrerrneinheit 23 bzw. der PSA­

Einheit -17_, offenbart die Entget1enhaltung /\2 eir1e 1'v1ethanisierung des C02-abgereicherten 

svrithesegase strornabwarts der CO2 ,A.btrerrneir1heit 23 bzw. der fl5A E1r1heit 17 (Abs. {0027} 

[0056} [0059])_ Auch die t<I zeigt einen /v'1ethanisierungsschritt (Fig. 2, Option 2, methanot;on unit) 

sowie eir1en Nitroger, Additionssdrntt (Fig. 2, Option 2, !tq_ nitrogen vvosh). Al!erdings zeigt weder 

e1ne Kombi11c1t1011 von A2 und A3 noch die A 1, dass 

3 1) die 81-ennstofffraktion stromaufw21rts des Methc1rns1erungsschntts 

3.2) oder strornaufwfjrts des Nitro~ie1-1-Additionsschritts abgetrennt wird. 

694 Topsoe, Inc. – EX1003 
Page 694 of 1210



Seite 1 O 

Der Anspruch 3 unterscheidet sich sornit von einer Kombination aus /\2 und A3 entweder durch das 

Merkmal 3.1) oder 3.2). 

Diese Unterschiede haben den Effekt dass irn 1v\ethanisierungsschritt oder im f\Jitroger1-

Additionsschritt eine vemngerte Me!,ge an C02-abgereichertern Synthesegas behandelt werden 

rnuss 

Dies lost die Aufgabe, den Aufwand fur die Methanisierung oder die ~~itrogen-Addition zu reduzieren. 

Ein mit dieser /uif\1abe befasster Fachrnarrn wurde erkannt haben, dass es bezugiich der co2-

Emissior1en keiner1 Unterschied macht, ob dern mindestens eirie1·1 0fer1 m!t der Brerrnstofffraktion CO2 

bzw. CO oder aus diesen Stoffe,1 bei der Methanisierun\l geb!ldetes Meth an zugefuhrt wird. t\US 

wirtschaftlicher1 Uberlegungen wurde er daher die Brennstofffraktion strornaufw:~rts des 

1V:ethanisierun(JSschritts von dem CO2 abgereicherten Synthesegas abgezweigt haben, da da1,n die 

fur der, Methanisierurigsschritt benotigten Apparate zu geririgeren Kosten kleir1er ausgefuhrt und 

betriebe!, werden konnen 

Der Fachrn21nn wei8, dass eine 8rem1stofffraktion einrn umso (Jefingeren Herzwert be:sitzt, Je rnehr 

St!ckstoff sie urnfasst Da die f3rennstofffraktion einen Kostenfaktor darstellt, wird er versuchen, ,jie 

;:.mgestrebte Reduzierung der CO2-Emission. mit e!ner mc191ichst gerin~1rn Brerrnstoffmenge zu 

erreiche,1. Aufgrund von l<outineUberlegungen hatte er es daher verrnieden, das C02-abgereicherete 

svritheseg21s vor der Mmveigur1g der Brerrnstofffr21ktio1·1 mit Stickstoff zu verdormer1 und hatte die 

Brennstoftfraktion strornaufwam der Nitrogen-Addition ab\1ezweigt. 

Der Fachmani1 ware daher ohne AusUbUll(J einer erfinderischen Tatigkert zum Gegenst21nd des 

f\nspruchs 3 gelangt, dem es folglich in Anbetracht von A 7 bzw. A2 und A3 sow!e fachrnannischern 

Konnen 21n erfir1derischerTatigkeit ma!,Qf:it (56 EPU). 
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4. Anspruch 4 (abhangig von einem der Anspruche 1 bis 3) 

Artikel 100 (a) EPO - Mangelnde erfinderische Tatigkeii unter Verwendung von A 1 bzw. A2 und 

A3 sowie fachmannischem Konnen 

D;:is Merkrnal des Anspruchs 4, won::ich 

41) das CO2 ::ibgereicherte Synthesegas (12) nicht mehr als 1000 Vol.ppm CO2 enthalt, 

ist wed er ir: A 1, A2 oder /1..3 offenbart 

Der /\nspruch 11 unterscheiclet sich somit von der Entgegenhaltung A 1 bzw. einer l<ombination von A2 

ur1d A3 d1Hch das Merkmal 4.1 ). 

Bei der Verbrenr1ung einer gema8 /\nspruch 4 erh::iltenen Brerrnstofffraktion geiangen nur sehr 

gerir1ge CO2 Mrngen ir1 die /-'itmosphare, so dass der Effekt des Unterschieds darin gesehen werden 

kann. dass die CO2 Emission minimiert wird. 

Oieser Effekt lost die obJektive technische 1;ufgabe, die CO2-Emission zu minimierer1. 

Dem mit dieser /uift1abe befassten Fachmann ware bewusst gewesen, dass die C02-[miossion mit 

dem Kohlenstoffgehalt der Bre,-rnstofffraktiori abnimmt. Er hatte daher versucht, den Kohler1stoff aus 

dem wasserstoffreichen \1eshifteten Synthesegas durch den Einsatz ihm bekannter Verfahren 

m(1~1lichst vollst3ndig abzutrenrwn. Ein solches Verfahren ::ius dem Dokument AS bekannt. 
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Oas Ookument AS btfasst slch u.a. mit der 1\btrennung von CO2 aus wasstrstoffreichen Gasen. Auf 

Seit 327 wird ange~wberi, class es 111tJgiich ist, rn1t ckr dern Fachmarrn seit vielen Jahrzehnten 

vertr,1uten Methanol-Wasche die C02-Konzentration eints derartigen Gases auf we11iger als 50 ppm 

zu verringerr1. 

Zur Li.'lsung der gestellten Aufgabe hatte der Fachmar1n daher e:r1e Methanol-W:~sche eirHJesetzt ur1d 

ware ohne AusUbung einer erfo1derischen Tati~1keit mm Gegenstand des Anspruchs 4 gelangt, dem 

es folglich in Anbetracht von 1~ 1 bzw. /-\2 und /\3 sowie fachmarrnischem Kcinnen an ertinderischer 

Tatigkeit 111an9elt ('i6 EPU). 

5. An,;pruch 5 (abhanojg von einem der AnsprUche 1 bis 4) 

Artikel 100 (a) EPO - Mangelnde erfinderische Tatigkeii unter Verwendung von A 1 bzw. A2 und 

A3 sowie fachrnarmischem Ki.innen 

Der Anspruch 5 fordert, dass 

5 1) die a119ereicherte Luft mindestens 500/o Sauerstoff, 

5.2) vorzugsweise mir1dester1s 900/o Sauerstoff, er1thait. 

In der fabeile auf Seite -i9 der A 1 werden We rte fUr den Stickstoffgehalt des bei der 

svrithesegaserzeugun9 e:r1;iesetzt Oxid:itiorismitteis an9egeben. lrn Falie A (enriched air) sind d,es 

;:.mgereicherte Luft 580/o bzw. 95% Sauerstoff enthait. 
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Auch aus der A3 kbnnen \Nerte fur den Sauerstoffgehalt des im Sekunda,reforn1er eingesetzten 

Oxyd,_rtionsrnittel entnormnen werden / Z. 38 43), die zwischen 980/o und 1000/o 1iegen. 

Der Anspruch 5 ist daher eritweder nicht r,eu, wrnn rCrckbezogen auf ;\nspruch ·1 (Artikel 54 EPU), 

oder 11icht erfinderisch (56 EPLI) 

6. Anspruch 6 ( abhanoig von einem der Ansprliche 1 bis 5) 

Artik.el 100 (a) EPU -- Mangelnde erfinderische Tatigkeit unter Verwendung von A 1 bzv,r A2 und 

A3 sowie fachmannischem Ki:innen 

Der Anspruch 6 gibt ,.rn, das·, 

6.1) die Brerrnstofffraktion des Synthesegases erne oder rnehrere der folger,den Vorrichtungen 

speist: einen Darnpferzeut1ungs- uncJ/oder Oberr!itzungsoten; einen oder rnehrere Brenner 

eines Prirnardarnpfreformers (A3 Abstract, Fig. !, 2 und 3); eine:1 oder mehrere (lfen zurn 

Vorhelzen der Charge eines dutotherrnischen Reformers (A I/ ietzter Absotz) oder eines 

Par tia loxidationsrea kt ors oder ei nes Erdgasentschwef el ungsabsch nitts. 

Die Beheizur1g von Oarnpferzeugungsofen, Oberhitzur1gsofen, ()fen zum Vorheizen der Charge eines 

Part,;J1oxidat1ormeaktors oder eir1es Erdgasentschwefe1ungsabscl-rnitts mit einern gasformiger1 

Bren,1stotf 1st seit vielen Jahrzehnten Stand der Technik und dern Fachrnann bekannt, weshalb er 

ohne Auserbung einer erfinderische,-i Tatigkeit die Brerrnstofffrdktion des Synthesegases auch zur 

Beheizung derart1\1er Ofen einsetzten wUrde, zumai er erkennt, dass auch durch diese Ma!snahme die 

CO2-Emission des Verfahrens reduziert werden karrn. 
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Der Anspruch 6 ist daher entweder nicht neu (Artikel 54 EPU) oder nicht erfinderisch (Artikei und 56 

EPU) 

7. Anspruch 7 labhangiq von einem der Anspruche 1 bis 6) 

Artikel 100 (a) EPO - Mangelnde erfinderische Tatigkeit unter Verwendung von A2 und A3 sowie 

fachmannischem Konnen 

Der Anspruch 7 (Jibt an, dass 

7.1) ein Splilgas des Ammoniaksyntheseverfahrens. das Wasserstoff und Meth an enthalt, so 

behandelt wird, drJ5S der cbrir1 enth,1ltf'l1e W21sserstoff zurUckgewonr1en wire], wobei ein 

wasserstoffreiches Gas und ein Methan enthaltendes Endgas erhalten wird. wobei 

rrm1dester1s ein Teil des Endgase5 als f)rozes5gas wiederverwertet wird und dern Schritt der 

Umwandiung des Erdgases in Synthesegas unterzogen wird 

In den Absatzen [OOS6] [00')8] der A2 wird ar1gegeben, dass ZlH KO!,trolle von 1nerten Stoffen e1n 

1r,ethanhaltiges Spuigas 27 aus dem Ammoniak Synthesekreis ausgeschleust werden muss. O;~s 

SpUlgas 2 7 wi1-d in der flSA 17 zerlegt, wobei \/\fasserstoff u1,d St1ckstoff zur l<uckfUhrung i11 d2is 

Arnrnoniak-Synthesegas -, 8 so,,vie ein methanhaltiger Brermstoff 22 (Abs. [0052]) anfallen. 

Die Id beschreibt die Abtrennung eines rnethanhaltigen Nebenprndukts 76 aus dern C02-

abgereicherten Strom 62. Zumir1dest ein Tei I 78 des Nebenprodukts 76 vmd in cJer1 Erdgas-Einsatz 1 o 

zurUckgetohrt und der Urnwandlun\l in Synthesegas unterzot1en (Sp. 4, Z. 36-39, Sp. ,J, Z. 56- Sp. 5, Z. 

6). Die A3 beschreibt weiter (Sp. 5, Z. 27-33), dass optiona1 ein Teil 77 des 111etha1-J1altiger1 

r~ebenprodukts 76 zur t1efeueruntl des l~eforrners 7 00 eint1esetzt werden kann. 
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Der Fachrnann hatte daher erkannt, dass ein rnethanhaltiges Gas entweder verbrannt oder als Einsatz 

fln die Syr1theseg,-1serz.eugung genutz.t werden bnn. Er h!Hte diese Lehre umgesetzt 1.md ware ohne 

.AusObtJr1g einer erfinde!·ischen Tatigkeit zum Gege11stand des Anspruchs 7 gelangt, dem es toigiich in 

Anbetracht von A2 und /13 sowie fachrnannischern Kbnnen an erfinderiscr1er Tatigkeit man~Jelt 

(Artikel '-i6 ffU) 

8. Anspruch 3 ( abhanoig von einern der Ansprliche 1 bis 7) 

Artik.el 100 (a) EPU -- Mangelnde erfinderische Tatigkeit unter Verwendung von A 1 bzv,r A2 und 

A3 sowie fachmannischem Ki:innen 

D,is Merkmal des Anspruchs 8, wonach 

8.1) ein Tell des C02-abgere!cherter1 Syn~w,es ,n e,ner l:.ir1he,t zur Abtrerrnur1g von Stickstoff 

behandeit wird, wobei ein erster Strom von stickstoffabgereichertem Syngas und ein zweiter, 

rnit Stickstoff angereicherter Strom erhalte11 wird; wobei mindestens ein Tei I des ersten 

Stroms, vorzugsweise a lies davon. dis Brennstoff verwendet wird; wobe! jeder verble1be11de 

Teil des ersten Strorns zusarnrnen mit dern zweiten Strom der f\rmnoniaksynthese zugefllhrt 

ist wed er i,1 A 1, A2 oder A3 offenbart. 

Der Anspruch 8 unterscheidet sich so,T1it von der Entgegenhaltung A 1 bzw. einer Kombination von A2 

und f\3 du tfas Merkrnai 8.1 ). 
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Als Effekte dieses Unterschieds gibt das Streitpatent an (Abs. [0069]-[0070]), dass der Heizwert der 

Brerrnstotffraktion erh(Jht, der Volumenstrnrn ckr Verbrerrnungsg,-1se reduziert und ':1tickstoff feir die 

.Ammoniaksynthese gewoni1en wird. Er lost die Autgaben, diese Eftekte zu erreichen. 

Der Fachmann weir~, dass eine 8rem1stoftfraktio11 einen umso geringere,1 Heizwert besitzt, je meh,­

Stickstoff sie umfasst. Da die Brerrnstoffiraktior, eir,en Kostenfaktor darstellt, hatte er versucht, die 

ar1gestrebte f<eduzierung der CO2-Emission .. mit einer mbgiichst geringer1 Brennstoffrnen~ie zu 

e:reiche,1. Aufgrund von Routine(iberlegu,,gen hatte er Stickstoff von dem tlir die f:rzeugung der 

Brerm,tofffrakt,on vorgesehenen Ted des C02-abgere,chereten Syr1theseg;_1s ;_1bgetrer1nt, urn 

stickstoffabgereichertes Synthesegas als Brennstofffraktion zu erhalten. Da Arnrnoniaksynthesegas 

Wasserstoff und St,ckstoff entht.ilt, h/.itte er ohne AusObung einer erf1nderischen nitigke,t einen nicht 

als Brennstoft benotit1ten Tei! der weitgehend aus Wasserstoff bestehenden Brennstotffraktion 

zusammen rnit dern abgetrenr,ten Stickstoff der Ammoniaksynthese zugefijhrt. 

Der Fachrnann ware daher ohne ,'\usu bung einer er1'ir1derischer1 Tatigkeit zurn Gegenstar1d des 

.Ansprucfa 8 gelan~Jt, dern es folglich in Anbetr21cht von A 7 bZ\N. A2 und A3 sow!e f,=ichm21nnischem 

l(orrnen an erfinderischer Ti.itigkeit rnar,geit (56 EPU). 

9. Anspruch 9 (abhanaig von einem der AnsprUche 1 bis 8) 

Artikel 1 oo (a) EPO -Mangelnde erfinderische Tatigkeit unter Verwendung von A 1 bzw. A2 und 

A3 sowie fachmannischem Konnen 

Das Merkrnal des Anspruchs 9, wonach das Verfahren 

9.1) auch einen Schritt (Jer Expansion unter Erzeugur1g rnecha1-1ischer Arbeit des co2-

abt1ereicherten Sy,19ases (7 2), optionai nach dessen r:rwarmung, umfasst, 
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ist wed er ir: A 1, A2 oder /1..3 offenbart 

Der Anspruch 9 unterscheidet sich somit von der Entgegenhaltung Al bzw. elner Kombination von A2 

ur1d A3 durch das Merkmal 9.1 ). 

Dieser Ur1terscr1ied hat den Effekt, dass der Druckunterschied zwischen des C02-abgrecherten 

Synthese~iases und seinem Verbrennungsort der Brennstofffraktion zur Eftizienzsteigerung des 

Verfahrens genutzt wird. 

Dies lcist die /\ufgabe, den Druck der Brennstotffraktion zur Verbesserun\1 der Verfahrenseffizienz zu 

nutze,1. 

Den Druck eines Gases, ir1sbesondere eir:es wasserstoffreichen Gases,. dadurch zu nutzen, dass das 

(j,15 unter Verrichtur1g rnecha!lischer .A.rbeit be1spielswe1se ir1 einer rurbi,1e entspannt wird, geh,Jrt 

zum fachrnanniscr1en Wissen. Ebenso gehcirt zu diesem \Nissen, dass die verrichtete Arbeit erhciht 

werden k2inn, wenn das Cias vor der l::xpansion angewarmt wird 

Der Fachmann ware daher ohne AusUbung einer erfi,1derischer1 T21tigkeit zum Gegenstand des 

Anspruchs g gelangt, dem es tolglich in M1betracht von /\ 7 bzw. A2 und A3 sowle fachmannischem 

Korrnen cm erfinderischerTatigkeit man~1e1t (56 EPU). 

1 o. Anspruch 1 o (abhangig von einem der Anspruche -1 bis 9) 

Artikel 100 (a) EP0 - Mangelnde erfinderische Tatigkeit unter Verwendung von A2, A3 und 

A 1 sowie fachrnannischem Ktinnen 
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Oas Merkrnal des Anspruchs 7 0, wonach 

10.1) das e.:iesamt-Dampf/l<ohlenstoft-Verh,~ltnis im Umwandlungsschritt groiser ais 2,0, 

vor zugsweise ~)fbfser als 2,4 und besonders bevorzugt grol1er als 2,7 ist, 

hat gernal1 dern Streitpatent den Effekt, die Umwandlung von /v'1ethar1 du CO zu CO2 wahrerid der 

Shift zu erht'1hen. 

Dieser Ur1terschied lc~st die ,l\ufgabe, wie Methan und rn in der Shift effektive1· urngesetzJ werderi 

konnen. 

Der Fachmann weiis, dass Methan und co um.so effektiver durch :.,hift umt1esetzt werden konnen, je 

mehr Darn pf dern Shift Reaktor zugefuhrt wird. Er 1Nird daher die Shift rnit ei11ern rnogkhst ho hen 

D,mpfanteil durchfUhren. Hierzu kann er dem ShifH~eaktor Dampf u112Jbhar1gig oder zusammen mit 

dem Synthesegas zufuhren. Aus der A2 (Abs. [0005]) weils er, dass Synthesegas durch Primar ur1d 

Sekur1darreformierung rrnt einem Ciesamt-Dc1mpf/Kohienstoff-\/erhaltnis zwischen },/ u1,d 3,0 

erzeugt werden kann. 

Daruber zei\lt auch die A 1 (S. 7 8) das Merkmai des i\nspruchs 1 D. Die/\ 1 gibt art dass das der Arn mit 

e1riem Darnpf/Kohlenstoff-Verhaltnis von 3,0 betrieben werden kann .. wem1 als Oxid;:Jtionsmittel 

sauerstoffan\1ereicherte Luft eint1esetzt wird, und rnit 2,0, wenn der t3etrieb rnit reinem Sauerstoff 

durchr.iefuhrt w1rd. 

Der Fachrnann ware sornit durch eine blofse Korn bi nation der Lehreri aus J\2 und /\3 und ggf. kl sowie 

frichmannischem Konnrn zum Merkrnal des Anspruchs 1 o gelc1ngt, der daher nicht erfinderisch 1st (S6 

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

Artikel 100 (a) EPU - Mangelnde erfinderische Tijtigkeit unter Verwendung von A 1 bzw. A2 und 

A3 sowie fachmannischem Konnen 

A11spruch 11 schia~Jt vor, dass 

17 .1) die Synthesegas-Brenr1stofffr,1ktion den gesamten Brennstotf der im Umwandlungsabschnitt 

verwendeten ()fen bi!det,. oder 

11.2) eine l\,A,entie an l:rdgas als Zusatzbrennstoff (trim fuel) bereit\1esteilt wird_, wobei dieser 

Zusatzbrerrnstoff 1·1icht mehr r11s 1 S% der gesarnten Verbrerrnungsw/irrne ausm,Kht. 

Weder A3 noch A1 offenbart expliz,t die Merkrna1e des .A.nspruchs ·11. Allerd1ngs wird in der fo.3 (Sp. 5, 

Z. 27-45) ausgefDhrt, dass Brenngas 711 lecJigHch optional durch einen Teil des ~kbenprodukts 77 

oder des ,..trirn fuels''18 ergar,zt wird. Der Reformer 100 ist der einzige Brerrngasverbraucher, so dass 

implizit auch dds Merkmai 11 1) durch die A3 offenbart wird. 

Im letzten Absatz der A 1 w1rd angegeben: 

,,>q cornplete separation ol the entire CO2 could also be realized in the A r~·-bosed 

plont , .. provided tht_) fired heoter be fed vv1th syngas instead ol natural 

gos. 

Da ansonsten ke1ne voilstandige C02-Abtrennung erreichbar ware, stelit der ,,fired heater" den 

e,nzigen Brennstoff-Verbraucher irn Umwandlungsschritt dar, so dass Syr1thesegas­

Bren,1stotffraktion den gesamten Brennstotf der im Umwandlungsabschnitt verwendeten Ote,1 bi!det 

ur1d die A 1 das Merkrnal 11.1) ebe11fal!s implizit offenbart. 
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D,Js Merkrnal 11 2) hat gern~ifs Stre1tpate1-1t den Effekt, dass die Leistung (je: mit der 

Brennstotffraktion beheizten Verbraucher schnell geregelt werden kann. 

Dies lcist die Aufg,1be, die Brennstoftrnfuhr zu den Ve1-braucl1ern schneli an schwankende 

Betriebsbedir1gungen anzupassen, d.h zu trimmrn 

Zur Lbsung dieser Aufgabe hatte der Fachmann ein rasch und unkornpiiziert verfllgbares Brenn gas 

gesucht und hatte er1tweder al1ein aufgrund seines Fachwisser1s oder durch Anregung der Ai (Sp. '5. 

Z. 27-42} Erdt1as als Trimm-Gas eingesetzt Da einerseits Erdgas biiliger ist als die aus dern co2-

abgre1cherter1 5ynthesegas geworinene Brerrnstofffraktion und andererseits auch die CO2 -

Emissionen Kosten verursachen konnen (C02-f\bgabe), hatten der Fachmarrn aus wirtschaftlichen 

Grunden so wenig Erdgas wie mbglich als ZusatzbrennstoH eir1gesetzt und ware zu dern im Merkrnal 

11.2) angegebenen Wert gelangt, ohne erfinderisch tatig werden zu rnusser1. 

Der ~achmani1 wi'ire somit durch eine blofse Kombin21tion der Lehren aus A2 und A3 und ggf. A 1 sowie 

fachrnannischern Konnen zu den lV1erkrnalen des Anspruchs ·, 1 gelangt, der daher r,icht auf e,ner 

erfinderischen Tc1tigkeit beruht (Art1kel ')6 EPO). 

12. Anspruch 12 (abhangig von einem der Ansprliche 1 bis ·1 ·1) 

Artikel l 00 (a) EPO - Mangelnde erfinderische Tatigkeit unter Verwendung von kl bzw. A2 und 

A3 sowie fachmannischem Konnen 
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Anspruch ·12 sch1agt vor, dass 

12.1) die Bre11nstoftfraktio11 im Uberschuss ir1 t"3ezug auf den Wr der1 Urnwandlungsabschnitt 

erfordedicher1 Brennstoff erzeugt wird, wobei die Mrnge der Brerrnstofffraktion, rfo.: Clber die 

erforderiiche hinausgeht, i'lUS dem Verfahren exportiert wird, und eine l<egelung des 

U1wNanrJ1ungsabschnitts durch Modulierer1 der ;v1enge der zu1T1 Urnwand!ur1gsabschnitt 

gerichteten f:lrer1nstotffraktion und der aus dern Prozess exportierten Menge erfolgt. 

die Brennstoftzufuhr zu cJen \/erbrauchern schnell an schwankende Betriebsbedingungen 

,_mzupassen. d.h. zu tri111rne1·1. 

Die Erzeugung eines Produkts irn Uberschuss .. urn den zeitlich schwankenden Bedarf eir1es 

Verbrauchers stets decken zu kcinner1, wobei die vom \/erbraucher nicht abger1ommene 

Produktrnenge einer a1ternativen Verwertung ZLJiJefuhrt oder verworfen wird, ist konventione!I und 

dern ~achmarrn bek21nnt. f:r hatte daher die gestellte Aufgabe entsprechend dern !V1erkmal 12.1) 

gelost, ohne erfir1derisch tatig zu werden. 

Der Fachrn21nn ware somit durch eine bloise Kombination der Lehren aus r'\2 uncl f\3 und ggt. 1;1 sowie 

f21chmam1ischern Kc1rrnrn zu den Merk.rnalen des Ar1spruchs 12 gel21ngt der daher nicht auf einer 

erfinderischen Tatigkeit beruht (Artikel 56 EPU). 

13. Anspruch ·13 (abhanqiq von einem der AnsprUche 1 bis 12) 

Artikel 1 oo (a) EPO -Mangelnde erfinderische Tatigkeit unter Verwendung von A 1 bzw. A2 und 

A3 sowie tachmannischem Konnen 
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Ar1spruch 13 fordert, dass 

13 1) die Urnwandlung der Erdg;~s-Char~Je ir1 Synthesegas einen Schritt des autotherrnen 

Reformierens, optional mit Vorreforrnierung, oder einen Schritt der partieilen Oxidt1tion 

urnfasst; wobei de: Schritt des autotherrnen Reforrnierens oder der partiellen Oxidatior, rnit 

einem D,mipf/Kohlenstoff- Ve1-hii!tnis vo11 nicht mehr ais 2 durchgefllhrt wird (A), Abs. 

{0018] und 

Der Anspruch -13 beruht tfaher in i\nbetracht von i\2 und /-\3 sowie \1Qf. auch tachrnannischern Konn en 

n,cht auf eir1er erfir1derischer1 Tatigke,t (Artikel 56 EPO). 

14. Anspruch 14 (abhanqiq von einem der Anspruche -1 bis 13) 

Artikel 100 (a) EP0 - Mangelnde erfinderische Tatigkeit unter Verwendung von A 1 bzw. A2 und 

A3 sowie fachmannischem Konnen 

f\nspruch 14 sieht vor,, dass 

14.1) die Urnwand!ung des Erdgases in Synthesegas urnfasst: prirnares Reforrnieren des Erdgases in 

Gegenwart von Dampf und sekund;jres Reformieren. d,Js mit dern Sauerstoffstrorn oder 

ant1ereicherter Luft durchgeWhrt wird (/\3, Abstract, Fig. 2). 

Der Anspruch -14 beruht daher in i\nbetracht von i\2 und A3 sowie \1Qf. auch tachrnannischern Konn en 

n,cht auf eir1er erfir1derischer1 Tatigkeit (Artikel 56 EPO). 
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15. Schlussfolgerung 

lnsgesamt ist der Cieger1star1d de'., Stre1tpate1·1ts nicht patentf21hig, da es sarntlichen AnsprLichen 1 bis 

14 entweder an der fur die Patenterteiiung notwendigen Ne uh tit oder erfinderischen Tatigkeit 

111ar1~ielt Der ~iesteilte Antrag ;_rnf Widerruf des Patentes ist darn it gerechtfertigt. 

Sollte sich die Einspruchsabtei!ung den obi(Jen Ausfuhrungen nicht anschlieBrn, 1,vird hilfsweise die 

.Anberaumung einer rnCl1Hiiichen Verhandiung beantri'lgt. 

Linde GmbH 

Dr. \/Verner Fischer 

/W 52-i-190 

Anlagen: Entgegenhaltungen A 1 bis AS 

Abbuchungsauftrag 
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REQUESTS 

- It 1s requested to revoke the patent EP 3 358 067 81 ("the disputed patent") pursuant to 

Art. 101 (2) EPC in its entirety. Tl1e request to revoke the patent EP 3 358 067 B1 is based 

on Art. 100 (a) EPC. 

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

WRITTEN REASONED STATEMENT PURSUANT TO RULE 76(1), (2) EPC 

Bibliographic data of EP 3 358 067 81 (EP 18702977.2} 

Filing date: 

Priority date: 

31.01.2018 

15.02.2017 

06.10.2017 

Publication date: 25.12.2019 

Grant date: 08.09.2021 

GROUND FOR OPPOSITION PURSUANT TO ART. 100 (A) EPC 

Grnnted claims 1 to 14 do not fulfil! tl1e requirements of !\rt. 52(1) EPC together with Art. 54(1), 

(2) EPC and Art. 56 EPC. Opponent cites the following documents: 
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Table 1: cited documents 

Number Document Publication date 

01 US 2004/ 0234426 A"1 25.11.2004 

D2 EP 1 648 817 B1 26.042006 

03 EP 2 266 922 A1 29.12.2010 

D4 Max Appl Ammonia Principles and Industrial Practice, 1999, 1999 

Wiley-VCH, ISBN 3-527-29593-3; 

D5 DE 102015210803A1 15.122016 

06 DE 10 2014 209 635 A1 26.11.2015 

The earliest priority date of the disputed patent is 15.02.2017. Therefore, D1 to 06 form state of 

the art pursuant to Art. 54(2) EPC. 

1,1 NOVEL TY IN VIEW OF 01 

The subject matter of claim 1 lacks novelty in view of D1. The features of clairn 1 in cornparison 

to the disclosure of D1 are shown in table 2. 
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Table 2: ciairn 1 in comparison to the disclosure of 01 

Feature 

a) 

b) 

c) 

d'i 
I 

e) 

EP 3 358 067 81 D1 (US 2004 I 0234426 A 1) 

Process for synthesis of ammonia from claims (i.e. claim -1, claim 8). 

natural gas, comprising: 

conversion of a charge of desulphurized claim 8 

natural gas and steam, with oxygen-

enriched air or with oxygen into a 

synthesis gas containing hydrogen, CO 

and CO2, in a conversion section: 

a treatment of said synthesis gas paragraph [0024], "Heat from the 

comprising at least a shift reaction of the 

carbon monoxide into CO2, 

reforming process is recovered in a 

waste heat recovery unit 230, and 

the reformer effluent is shift 

converted in one or more 

downstream shift converters (e.g., 

high and low temperature shift 

converters) 240 to produce 

converter effluent 242, 

predominantly comprising 

hydrogen, nitrogen, and carbon 

dioxide. 

and subsequent separation of CO2 from paragraph [0039], "A subsequent 

the gas, thus obtaining a CO2-depleted acid gas removal unit (here: carbon 

synthesis gas and a CO2-rich gaseous dioxide removal unit) 650 removes 

flow containing the CO2 separated from significant quantities of carbon 

the gas; dioxide, ... " 

optionally, a step for methanation of the paragraph [0039], " ... and a 

syntt1esis gas and/or addition of nitrogen methanator 660 downstream of the 

to the synthesis gas, acid gas removal unit converts 

residual carbon monoxide and 

carbon dioxide to methane." 
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i) 

GULDE & PARTNER 

separation of a part of said CO2- paragraph [0014], "a separation 

depleted synthesis gas as fuel fraction unit separates a feed gas having a 

molar ratio of hydrogen to nitrogen 

of less than 2.5 into a fuel gas and 

the ammonia synthesis make-up 

gas." 

wherein said fuel fraction ('l 4) is fed as paragraph [OOrn], "at least one of 

fuel to at least one furnace the purge gas and the fuel gas are 

combusted in the primary reformer." 

and wherein said separation of the fuel paragraph [0040], "A first portion 

fraction comprises the split of said CO2- of rnethanator effluent 662A is fed to 

depleted synthesis gas into at least a the PSA 685 that separates the 

first stream and a second stream, said methanator effluent 662A into a 

streams having the same composition hydmgen rich stream 662A and a 

waste stream 662A", predominantly 

comprising methane, hydrogen, 

and nitrogen. A second portion of 

methanator effluent 6628 is fed 

directly to the syngas compressor 

680, that also compresses 

hydmgen rich stream 662A to form 

a compressed syngas having a 

molar ratio of hydrogen to nitrogen 

of about 3.0." 

wherein the first stream forms the fuel paragraph [0040], "The waste gas 

fraction and the second stream is is preferably combined with the 

process gas intended for the synthesis purge gas from the synloop 690 to 

of ammonia, combined waste gas stream 672 

and fed into the burner of primary 

reforme1- 610, while the synthesis 

loop 690 produces ammonia 

product 692." 
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") J, optionally after further purification. see g}, methanation as optional 

further purification 

D1 has already been cited in the examination proceedings. It was out of question that D1 

discloses features a) tog) and i) to j). 01 also discloses feature h). in the examination proceedings 

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

the same composition, because the fuel gas is allegedly a purge stream resulting as a by-product 

from a trnnsformation process of a CO2 depleted synthesis gas into a purified synthesis gas. 

However, figure 6 of D1 discloses that ti1e CO2 depleted syngas is split after methanation 660 

into two stream 662A and 6628 that do, in fact, have the same composition. 

605B 
I 

,J 
/ 
/_ 

Paragraph [0040] also states: 

600 

592 

figure 1 - Figure 6 of D1 

"A first portion of methanator effluent 662A is fed to the PSA 685 that separates the 

methanator effluent 662Ainto a hydrogen rich stream 662A and a waste stream 662A 11
, 
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predominantiy comprising methane, hydrogen, and nitrogen. A second portion of 

methanator effluent 662B is fed directly to the syngas compressor 680. that also 

compresses hydrogen rich stream 662.A to form a compressed syngas having a molar 

ratio of hydrogen to nitrogen of about 3.0." 

Claim 1 does not restrict any further treatment of the fuel fraction before it is fed to a furnace. 

Therefore, granted claim 1 is not novel in view to D1 pursuant to Art. 54(1). (2) EPC. 

OF INVENTIVE BASED 

Claim 1 is not based 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] it is stated that the 

disclosed process steps have proven themseives 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, 

wt1erein hydrocarbons contained in the gas are catalytically split into hydrogen, carbon 

monoxide and carbon dioxide in a reformer by means of steam, and catalytic conversion 

of the resulting carbon monoxide to carbon dioxide and hydrogen takes place in a 

downstream conversion stage (feature c)) 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 j)) (11) into a product gas 

stream (12) consisting of hydrogen and a waste gas stream (13), and 

wherein the waste gas stream (13), together 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 f}, g}, h), i}) 
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As for features f), g), h), and i) it is shown in Fig. 1 of D2, that a CO2-depleted gas stream is split 

into a product gas stream that is being purified and then used as process gas, whereas stream 

14 with tl1e same composition is sent to a reformer as fuel gas . 

. 2 
/ 

-~ 

rD 
1 I 

I 

4 

s 

figure 2 - Figure 1 of D2 

Claim 1 does not restrict the fuel gas fraction to be the only fuel gas to be sent to a furnace. On 

the contrary the term "fuel fraction" indicates, that this fuel gas is a fraction of the fuel gas that is 

actual!y directed to the respective furnace as it is also shown in every embodiment in figures 1 to 

4. 

Since D2 does not directly aim for tl1e production of ammonia but ratl1er the preparation of syngas 

that can later be used for the synthesis of ammonia (w~1ich is what claim 1 of the disputed patent 

also discloses), the subject matter of granted claim 1 differs from D2 by the explicit formulation of 

feature b) (and optional feature e), 

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

or with oxygen into a synthesis gas containing r,ydrogen, CO and CO2, in a conversion 

section. 
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This feature results in the technical effect, that the hydrogen to nitrogen molar ratio for the syngas 

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

The objective technical probiem 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 skil!ed in the art would include, for exampie, a 

secondary reformer for the production of syngas solely based on the basic knowledge of the 

person skilled in the art 

Secondary reforming is, for example, also shown in D1 (i.e. [0020]), \1vhich is an example for 

ammonia production. Also, D4 discloses the typical conditions fo1- the production of ammonia 

(4.1.1). 

As an alternative for steam reforming with a primary and a secondary reformer, it is also known 

to utilize an autothermal reformer. This alternative is for example shown in D5 (i.e. [0003]) and 

D6 (i.e. [0006]). The person skilled in the art is able to choose from these alternatives based on 

the process conditions that they i1ave to work with. 

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

secondary reformer (feature b) first aiternative). 

In an autothermal reformer oxygen is used for the reforming process (feature b) second 

alternative). One advantage of the autotherrnal reformer is that nitrogen can be added later in the 

process which can have an advantageous effect on the dimensions of certain apparatuses of the 

front end of an ammonia plant. 

Therefore, feature b.), is not based on an inventive step pursuant to Art. 56 EPC based on D2 

with the knowledge of the person skilled in ti1e art or at least in combination with one of the 

references 01, 04, D5 or D6. 
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As for optional feature e) a methanation is a commonly used method for purification (see i.e., D1, 

Fig. 6 or D4, 4.1) next io a PSA. The person skilied in the art would easily be ab1e to choose a 

metl1anation for the process instead of a PSA (feature e) first altemative). 

When an autothermal reformer is used, the person skilled in the art would automatically include 

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

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

on 02 wiU1 the l<nowledge of the person skilled in the art or at least in combination with one of the 

references D1, D4, D5 or 06. 

or- 03 

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

03 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 methanol is 

used. Furthermore, claim 1 of D2 reads: 

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

(a) introducing a process stream ( 10) comprising steam and at least one hydrocarbon 

selected from the group consisting of methane, ethane, propane, butane, pentane, and 

hexane into a plurality of catalyst-containing reformer tubes (104) in a reformer furnace 

(100) and reacting the process stream inside the plurality of catalyst-containing reformer 

tubes (104) at a first temperature ranging from 700°C to 1000°C and a first pressure 

ranging from 0.2 to 5 MPa (2 to 50 atmospheres) to form a reformate stream (12) 

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 stream (12, 32) in the presence of a shift catalyst (44) at a 

second temperature ranging from 190°C to 500°C and a second pressure ranging from 

0.2 to 5 MPa (2 to 50 atmospheres) to form a second process stream (42) comprising 

carbon dioxide, i1ydrogen, carbon monoxide and methane (feature c)): 
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(c) scrubbing the second process stream (42) with a wash stream (64) to form a carbon 

dioxide-depleted stream (62) and a carbon dioxide-loaded wash stream (66) (featured)); 

(d) separating the carbon dioxide-depleted stream (62) to form the hydrogen-containing 

product gas (72) and a by-product gas (76) comprising methane and carbon monoxide; 

(e) introducing a portion of the by-product gas (76) into the process stream (10, 14) at a 

location upstream of the plurality of catalyst-containing reformer tubes (104) and/or into 

the reforrnate stream (12) at a location upstream of a reforming catalyst (24) in a 

secondary reforming reactor (20); and 

(f) com busting a fuel gas (7 4) comprising a portion of the r,ydrogen-contairnng product gas 

(72), optionally a prniion (77) of the by-product gas (76), and optionally a supplementary 

fuel (18) in the reformer furnace (100) (features f), g}, h), i)) external to the plurality of 

catalyst-containing reformer tubes (104) to 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 PS.A. 70, as described in 

paragraph [0033] (feature j)). 

As for features f), g), h), and i) it is shown in Fig. 1 of D3, that a CO2-depleted gas stream is split 

into a product gas stream and a fuel gas stream 74 with the same composition. The fuel gas 

stream is sent to a reformer. 
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l 1 

i 
+ t 

heat exchar.ger 

IG. 1 

figure 3 - Figure ·1 of D3 

A.nalogously to what has been elaborated according to reference D2, D3 also does not directly 

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 

matter of granted claim 1 differs from D3 by the explicit formulation of feature b) (and optional 

feature e), 

conversion of a cl1arge of desulphurized natural gas and steam, with oxygen--enriched air 

or with oxygen into a synthesis gas containing ~1ydrogen, CO and CO2, in a conversion 

section. 

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

can be maintained at a ratio of about 3 to 1 for the further synthesis of ammonia. 
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The objective technical probiem 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 in the art 

Secondary reforming is for example also shown in D1 (i.e. [0020]), which is an example for 

ammonia production. Also. 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 it is also known to 

utilize an autotherrnal reformer. This alternative is for example shown in D5 (i.e. [0003]) and D6 

(ie. [0006]). The person skilled in the art is able to choose from these alternatives based on the 

process conditions that they have to work with. 

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

secondary reformer (feature b) first aiternative). 

In an autothermal reformer oxygen is used for the reforming process (feature b) second 

alternative). One advantage of the autothermal reformer is that nitrogen can be added later in the 

process which can have an advantageous effect on the dimensions of certain apparatuses of the 

front end of an ammonia plant. 

Therefore, feature b.), 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 one of the 

references 01, D4, D5 or 06. 

As for optional feature e) a rnethanation is a comrnonly used rnethod for purification (see i.e., 01, 

Fig. 6 or 04, 4.1) next to a PSA. The person skilled in the art would easily be abie to choose a 

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

Therefore, optional feature e) 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 one of the 

references 01, 04, D5 or D6. 

Granted claim 2 adds the features: 

wherein said fuel fraction is comprised between 1 'Xi and 40% of the total amount of said 

CO2-depleted syngas, preferably between 10'-Yc, and 30%. 

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

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

patent is to reduce the external natural gas needed 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 energy ammonia plant 

·h,tal ton~uu:tpti~;:n 
}A~SMs'~ 

Toi al !,.s1,·~ 
NH, pri)(focl 
EffidrncY, 

figure 4 - Table 39 of 04 

727 Topsoe, Inc. – EX1003 
Page 727 of 1210



GULDE & PARTNER 

In the first lines the natural gas consumption for the reformer feed as well as for the reformer fuel 

is shrnNn. In the examples the ratio for the fuel needed for the reformer to the total natural gas 

consumption is well in the scope between 10 % to 30 %. 

The person skilled in the art would obviously attempt to reduce the needed natural gas as fuel to 

a minimum and would therefore replace the natural gas needed as fuel with the fraction of the 

CO2 depleted gas stream. 

Therefore, dependent claim 2 is not based on an inventive step pursuant to Art. 56 EPC in view 

of 01, 02 or D3 in combination with the basic knowledge and/or reference D4. 

3 

Granted claim 3 adds the features: 

wherein said fuel fraction is separated upstream of the metl1anation step or upstream of 

the nitrogen addition step. 

02 discloses that the fuel fraction is separated upstream of the PSA. 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 skilled 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 to Art. 56 EPC in view 

of D2 in combination with the basic knowiedge of the person skilled in tt1e art or 0·1. 

According to the nitrogen addition step, it is obvious for the person skilled in the art to add nitrogen 

after the fuei fraction is separated from ti1e process gas stream. Nitrogen reduces the heating 

value of the fuel fraction. In order to have an efficient fuel fraction, it is desired to wait for the 

addition of nitrogen until the stream is split into 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 56 EPC in view of D1, 02 or D3 in combination with the basic knowledge of the person 

skilled in the art. 

Granted claim 4 adds the features: 

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

04 discloses typical values of CO2 rates before and after CO2 depletion in an ammonia process 

on page 130 (table 33). The CO2 amount in lean gas is 0, 1 % which co1Tesponds to 1000 ppm. 

Therefore, dependent claim 4 is not based on an inventive step pursuant to Art. 56 EPC in view 

of D1, D2 or D3 in combination with D4. 

5, 5 

Granted claim 5 adds the features: 

wherein said enriched air contains at least 50% of oxygen, preferably at least 90'}6 oxygen. 

01 discloses in paragraph [0026]: 

"an oxygen-rich gas 306 (i.e .. comprising at feast 25 mo!%, more typicaffy at least 15 mof 

%, and most typically at feast 90 mo! % oxygen) may be provided to the secondary 

reformer 320, '' 

Therefore, dependent claim 5 is not novel in view to D1 pursuant to Art. 54(1), (2) EPC. 

729 Topsoe, Inc. – EX1003 
Page 729 of 1210



GULDE & PARTNER 

Granted claim 6 adds the features: 

wherein said fuel fraction (14) 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; 

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 needed. Additionally, 

the person skilled in the art would, of course, use the fuel gas in the apparatuses claimed in claim 

6. 

Therefore, dependent claim 6 is not novel in view to D1 pursuant to i\rt. 54(1), (2) EPC and is not 

based on an inventive step pursuant to Art 56 EPC in view of D1 in combination witr1 the basic 

knowledge of the person skilled in the art. 

7 ', 7 

Granted claim 7 adds the features: 

wherein: a purge gas of the ammonia synthesis process, containing hydrogen and 

methane, is treated so as to recover the l1ydrogen contained in it, 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. 

A hydrogen recovery section is well known in ammonia plants. 04 discloses hydrogen recovery 

in the process for production of ammonia on pages 166 to 169. 
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Therefore, dependent claim 7 is not based on an inventive step pursuant to Art. 56 EPC in view 

of 01, 02 or D3 and the basic knowledge of the person skilled in the art respectively D4. 

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 pa1i of said first stream, preferably all of it, is used as fuel; any 

remairnng part of said first stream is fed to H1e synthesis of ammonia togeti1er with the 

second stream. 

Nitrogen wash is well known in ammonia plants. D4 discloses, for example, liquid nitrogen wash 

on page 137 (4.325). 

Therefore, dependent claim 8 is not based on an inventive step pursuant to /-\rt. 56 EPC in view 

of 01, D2 or D3 and the basic knowledge of the person skilled in the art respectively D4. 

Granted claim 9 adds the features: 

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

depleted syngas, optionally after heating 1t 

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 to 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 turbine to generate mechanical work. 

Therefore, dependent claim 9 is not based on an inventive step pursuant to Art. 56 EPC in view 

of 01, 02 or D3 in combination with the basic knowledge of the person skilled in the art. 
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0, 

Granted claim 10 adds the features: 

wherein the overall steamicarbon ratio in the conversion step is greater than 2,0, 

preferably greater than 2.4 and more preferably greater than 2. 7. 

D4 discloses on page 71 in the last paragraph: 

"Modern natural gas based plants with a conventional primary reformer use a SIC ratio of 

around 3. 0, compared to values of 3. 5 - 4. 0 in older installations." 

Therefore, dependent claim 10 is not based on an inventive step pursuant to Art 56 EPC in view 

of 01, 02 or D3 in combination with the basic knowledge of the person skilled in the art 

respectively D4. 

1 , 

Granted claim 11 adds the features: 

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 

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 optionaily a supplementary 

fuel (18) in the reformer furnace (100) external to the plurality of catalyst-containing 

reformer tubes (104) to supply energy for reacting the process stream inside the plurality 

of catalyst-containing reformer tubes (104), and withdrawing a flue gas (f 10) from the 

reformer furnace (100)." 
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By-product gas and supplementary fuel are only optional. Therefore, the fue1 gas fraction 74 can 

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

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

of D3 in combination with one of the references D1, D4, D5 or D6. 

2 

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 quantity of said fuel 

fraction directed towards the conversion section and the quantity exported from the 

process. 

If the circumstances allow it to produce excess fuel that can be used in other units, which 

otherwise would be provided with fuel that produces an overall higher amount of CO2 emissions, 

it is obvious for the person skilled in the art to produce excess fuel in order to reduce CO2 

emissions_ 

Therefore, dependent claim 12 is not based on an inventive step pursuant to Art 56 EPC in view 

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

3, CLAIM 1 

Granted claim 13 adds the features: 

the conversion of the natural gas charge into synthesis gas comprises a step of 

autotherrnal 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 steamicarbon 

ratio not greater than 2. 

As described in 2.1.1 b) the use of an autotherrnal reformer is not based on an inventive step. 

Furthermore, D5 discloses, for example, in paragraph [0020] that the steam/carbon ratio of an 

autothermal reformer can preferably be at a ratio not greater than 2. 

Therefore, dependent claim 13 is not based on an inventive step pursuant to Art. 56 EPC in view 

of 01, 02 or D3 in combination with D5. 

1 

Granted claim 14 adds the features: 

wherein 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 

oxygen flow or enriched air. 

D1 discloses in paragraph [0018] that a 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 not is not novel in view to D1 pursuant to Art 54('1), (2) EPC. 

Dependent claim 14 is also not based on an inventive step pursuant to /\rt 56 EPC in view of 02 

or D3 in combination witl1 the basic knowledge of the person skilled in the art, respectively D4. 
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Granted claims 1, 5, 6 and 14 lack novelty in view otthe explicit and implicit disclosure of D1. 

In addition, granted claims 1 to ·14 are not based on an inventive step 

Christian Salewski 
Euro pear: Pater:t Attorney 

Enclosures 
D1 - D6 

Dr. Jan Neigenfink 
European Patent Attorney O Partner 
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ABSTRACT OF THE DlSCLOSURJI 

Process for producing a hydrogen-containing gas frcnn 
a light hydrocarbon, such as natural gas, whe.rein a natural 
gas-steam mixture (mole ratio of steum to natural gas of 
3.0-3.8: 1) is reacted in a primary reformer, maintained 
at a pressure above 400 p.s.i.g. and a temperature above 
1450° F., to partially convert the natural gas. The effluent 
from the primary reformer is mixed with a mixture of 
steam and a free. oxygen-containing gas, preheated to a 
temperamre of 1000 °---1500° F., in a secondary reformer 
to produce a hydrogen rich eflluent, containing less than 
05% natural gas. 

This invention relates to the rdorming of hydror:arbons, 
and more particularly to the steam reforming of a hydro­
carbon to produce a gas rich in hydrogen, which is suitable 
for further treatment to form ammonia, methanol, etc. 

Hydrocarbon feeds generally utilized include methane, 
ethane, propane, butanes and/or pentanes. ln most prior 
art processes reforming was conducted at low pressun,s, 
Le., 15 to 50 p.s.Lg., and at temperatures of from 1225 to 
1450° F. Under such conditions steam was added to the 
feed to provide a steam to carbon ratio of from about 2: J. 
to 4: 1 expressed as moles of steam to atoms of carbon. 
If the synthesis gas was to be used for the production of 
ammonia, air is introduced at some point in the process 
to provide a gas, which, after various treatments, ccmtain 
approximately three moles 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 to obtain the necessary 
methane decomposition at reasonable mbewall temper­
atures, it is necessary to operate the reformers at higher 
steam to carbon ratio, as for instance set forth in U.S. 
Patent No. 3,081,268 wherein ratios of from 4: 1 to 8: 1 
are described. However, operating at such higher steam 
to carbon ratios increases the dutv of the radiant heatinv. 
s~cti.on of tl~e refnrrner, thus ret1uidng n1ore fuel to b; 
fired, Additionally, at such higher pressures, methane de­
composition, for instance, in the primary ref:omier is re­
duced !hereby requiring the secondary reformer to per­
form an jncreasing amount of ·methane decompositinn, 

It is a primary object of our invention to provide an 
improved process for the reforming 0£ hydrocnrbons to 
form g,m:ous .,treams rich in hydrogen and carbon 
monoxide. 

A further object of our invention is to provide an im­
proved process ·for the steam reforming of hydrocarbons 
utilizing a process having lower fuel requirements. 

Another object of our invention is to provide an im­
proved process for the steam reforming of hydrocarbons 
at high pressures at steam and carbon ratios of from 
3.0: 1.0 to 3.8: LO. 

Still another object of our invention is to provide nn 
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 actually re­
duced by the lower steam to carbon ratios. 

2 
A still further object of our invention is to provide an 

improved process for the steam reforming of hydrocar­
bons at high pressures and lower steam to carbon ratios 
whereby the methane decomposition in the secondary de­
composer is easily improved. 

5 Yet another obj,:ct of our invention is to pwvide an 
improved process for the steam reforming of hydrocar­
bons whereby wider flexibility of •operation is achieved 
with greater rnnge of feedstocks. 

A further object of our invention is to provide an im-
lO proved proc,:ss for the steam reforming of hydrocarbons 

whereby deposition of carbon on the catalyst in the pri­
mary re.former is substantially eliminated when the hydro­
carbon feed contains appreciable amounts of olefim. 

Further obj,,cts of our invention will beeo.me ap11arent 15 from the follcwing description wh,,n taken in conjunction 
with the accompanying dra\vlng H:ustrating a schematic 
flow diagram of our improved process. 

In accordance with our invention, the hydrocarbon feed 

20 such as methane, ethane, propane or other light hydro­
carbons are mixed with steam at a pressure of from 400 
p.s.i.g. or greater, and preheated in rbe convection section 
of a primary reformer to a temperature of above about 
800° F. The molal ratio of steam to atoms of carbons in 

26 the hydrocarbon feed stream is in !he range of from 3.0 
to 3.8, The preheated gas stream is 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 effluent is withdrawn at an outlet ternperature of 

30 about 1450° F, or higher. At this pressure and temper­
ature, th,, primary reformer effluent is passed to a sec­
ondary reformer. 

A mixture of steam and air, also preheated in the con­
vection section of the primary reformer is introduced 

35 
into the secondary reformer at a temperature in the range 
of 1000° to 1500° F. and mixed with the primary re­
former effiuent to complete the decomposition of the 
methane. The process gas leaving the secondary reformer 
is a raw ammonia synthesis gas containing hydrogen and 

40 carbon rnonoxide at approximately three times the nitro­
gen content, and with a methane content of 0.5 mole per­
cent or Jm,;er. In the event that the hydrocarbon feed 
contains some olefins, some air is added to the steam 
admixed with the hydrocarbon feed to the primary re-

45 former so that the oxygen content of the feed to the 
catalyst tubes is less than about LO moie percent. By 
introducing air into the steam admixed with the hydro­
carbon feed, deposition of carbon on the catalyst is essen­
tially eliminated thereby permitting wider flexibility of 

50 operation with a greater range of feedstocks, 
If a mixture of steam and oxygen is introduced into 

the secondary reformer, then the process gas icaving the 
secondary reformer is a gas suitable for further treat­
ment to yield methanol or high purity hydrogen. 

55 Referring now to the drawing, a hydrocarbon feed, in 
line 10, such as methane, ethane, propane or other lighter 
hydrocarbons, is admixed with steam in line 11 and 
pa,sed to a primary reformer, gener,dly indicated as 13 
including a convection section 14 and a radiant heating 

60 section 15. Solely for the following description of foe 
flow diagram, natural gas will be considered to be the 
feed to the process, however, this is in no v,ay intended 
to Emit the scope of the appended claims. The natural 
gas and steam at a pressure of about 400 p.s.i,g. to about 

fJ/'i 800 p.s.Lg. is preheated in the coil 16 positioned within 
the convection section 14 of reformer 13 and heated to 
a temperature of about 950° F. to about 1000° F. The 
molal ratio of steam to carbon atoms in the feed ln line 
12 is control!ed so that such ratio is in the range of from 

70 
3.0 to 3.8. 

As hereimbove mentioned, in the even that the hydro­
carbon feed gas contains minor quantities of oleforn, air 
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in line 17 is passed via line 18 under the control of va1ve 
19, and admixed with the sterim in line H, Oiefinic hydro• 
carbons exhibit a strong tendency to deposit carbonaceous 
matters on the cat;ilyst contained in the tubes of the 
radiant section 15 of the prinrnry reformer 13, By nsing 5 small amounts of air or oxygen in the feed to the radiant 
.h,,ating section deposition· of carbon in the catalyst i, 
substantially eliminated, 

The prelieated natural gas and steam mixture is with­
drawn from the coil 16 and passed through line 20 to the 10 
catalyst tubes in parallel, generally indicated as 21, verti­
cally disposed within the radiant heat section 15 of the 
re.former 13. The catalyst tubes are heated by the corn· 
bustion of a fuel in line 22 which is passed to burners, 
schematically illustrated as 23. Tn the radiant heating 15 
section 15 o·f the reformer 13, the preheated mixture of 
naturnl gas and steam is heated to a temperature where• 
bv tht~ mixture is withdrawn in line 24 from the radiant 
h~ating section 15 at a temperature of at least 1450° F. 
The upper temperature to which the gas mixture can 20 
be heated in the radiant heating section 21 is set by 
present metallurgical limitations. Tbt' gaseous effluent in 
line 24 is thereafter introduced into a secondary re·• 
former, generally indicated as 25, 

Air in iine 17 is admixed with steam in line 26 and 25 
passed through line 27 to a coil 28 also positioned in the 
convection section 14 of the prirnary reformer 13. The 
n1jxture of st~;an1 and 3ir is preheated in the convection 
section 15 to a temperature in the range of from HlOO 
to 1400° F. The preheated mixture is withdrawn through 30 
line 29 and admixed with the gaseous mixture in line 24 in 
the upper portion of the .secondary reformer 25, At the 
temperature and pressure of the gaseous streams in lines 
24 and 29, further decomposition of residual quantities 
of methane in line 24 ls effected during passage tbrough 35 
the catalyst bed 30 of the second,;ry reformer 25, A 
gaseous effluent is withdrawn from the secondary re-• 
former 25 t.hrough line 31. and passed to subsequent proc• 
essing units (not shown) for further treatment. The 
gaseous effluent in line 31 contains hydrogen and carbon 
monoxide at approximately three times the molar con­
tent of nitrogen in such gas stream. The gaseous .gtream 

40 

in line 31 also contains less than about 0.5% methane. 
By opernting the primary reformer at pressures of 

above 40fY p.s.Lg.; and at a steam to carbon ratio of from 
3.0 to 3.8; and by using an air and steam mixture pre- 45 
heated in the primary reformer for introduction into the 
secondary reformer, the duty of the radiant heating sec­
tfon 15 of the primary reformer .13 is considerably re­
duced. As hereinbefore mentioned, at increasing pn;s. 
sures, methane decomposition is reduced in the primary Ml 
reformer, Consequently, it is necessary to provide for a 
bigber enthalpy of the feed ,treams to the secondary re­
former to provide for the same overall methane decom­
position as obtained in the reforming proces,;es hereto­
fore opernted at lower pressures. 55 

In known prior processes, all of the steam requirements 
were admixed with the l1ydrocarbon foed prior to pas­
sage through the cata.lyst tubes of the radiant heating 
section. ·with such processes, the total steam preheat duty 
was limited by the cracking temperature of the heaviest liO 
hydrocarbon constituent in the gas feed prior to contact 
of the hydrocarbon feed with the catalyst in the tubes 
of the radiant heating section. By preheating an air and 
stenn1 n1ixture in the convection section of the _primary 
reformer, the steam can be preheated to a much higher G5 
temperature. A more efficient use is made of the fuel fired 
in the radiant. section of the primary reforr:ner, 

Further advantages of om process may be had by 
reference to the following t~xamples illustrating inter 
alia, the net fuel savings obtained by reforming a hydro- 70 
carbon in accordance with our process. In all of the fol­
lowing examples, lOG moles of natural gas CJGO% CH.;) 
is introduced into the process. The temperature of the 
feed to the radiant heating section is set at 950" F, while 
the outlet t,;;mpcn1ture from the ~econdary reformer is 75 

4 
maintained at 1700° F. The quantrty of air which is 
passed through line 17 and admixed with the steam in 
line 26, to the subsequently introduced into the second­
ary reformer is maintained as to provide a ratio of hy­
drogen and carbon .monoxide to nitrogen in the gaseous 
effl.uent withdrawn fron1 the secondary reformer of 
about 3.0. 

Oqse No, _____ ---------------- __ ---------~ 

-100 
370 
262 
632 

142.n 
1, ODO 

0,83 
43. g 

292.9 
55. :) 

111. :i 
537,9 

8.580 
C C. 
V,V 

400 
3?0 
20'.l 
682 

142.6 
1, zoo 

ll.83 
43. 9 

202. n 
56. ;3 

111. 3 
537,9 

8,355 
9. 0 

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

EXAMPJ;~ II 

!:mi1g ff,~}Ji};f c[.if t\(~~Yf ~irli :: :: : l, 
6618 

Total steain added (n1n'tes) --- --·---------- 1,090 
Air tosacondaryr~former (moles) _________ -14_3_5 
TenJp" of air+steG.m to se..::.ondary (0 1? .) _ - 1,000 
Gas at outlet sGcondo.ry reformer: 

CH, (,nol0
,'. ____ ··-------······· •• .......... 0.18 

ii:\;:tt~~)~==~=::~~~~.:~:= :::: .:: :: :: :: :::: 3g}: i 
CO, (moles) ............ ···-·-----------· 68.6 
N, (moles) ..... -·---------·------·-·-·- 112. G 
H20 (mOl6S) ______________ ··-··--------- 983.4 

]~1{11F1~t;~/1~·~/3(r!d if~ t~~~fio~e)f~l~ ~r~~~~ .. 12, 398 
:t~t:t fuel saving, pearcent ____ _ __________________ _ 

,)1)(1 

370 
722 

1. 082 
143. 5 
1, 00(1 

IJ, 18 
31. 3 

307, '7 
68.6 

112. 0 
us:i.9 

10. 712 
12:.5 

3 

,Joo 
370 
722 

lr 0'.32 
143. 5 
11200 

IJ,18 
31. 3 

30'7.'I 
68.6 

112, 0 
98:J. g 

10. 183 
15. 4 

The above example illustrates the additional net fuel 
savings when introducing 60';'1,:, more steam to ihe process 
as compared with Example I. 

[GXAMPLE III 

Prc-,f:ouic (p,s.i.g.) _____ ·----·--·-··- .. - ________ _ 
Steam to prhnary :reformer (:.:noles) ______ _ 
Steam to seco:ndury reformer (moles) _____ _ 
Total stean1 added (mol,3s) _____ _._··-··· ..... . 
Air tn ~:leecndar y refcrn1er (moles) ....... _ ... . 
1J'cmp. of 8:h•+Jteam to secondary(~ ]r,) .. ... 
Gas nt outl~t s&r:::ondary reformer: 

86\~1~~)~ .. :: ::·=~=::================== I-Is (rnolcs) --·-- _., _____________________ _ 
CO2 (moles) .. _________________________ _ 
N2 (•nolec;) __ ·-----------·--·----·-·••<>•'"• _ 

H,O (molGSJ-.--·-············-·-··-----­
]~jre.d process duty in primary reformer 

(I\,fl\1 B.t.u./hr.) (Radhtnt. Sf.Ct.ion) ___ _ 
Net fu..:!l saving, percent'" ______________ --·-··-

600 
630 

(I 

o:w 
14],3 
1,000 

1. 77 
4:). :) 

2-90. :) 
55.0 

110.2 
537.6 

!).144 

2 

600 
a?o 
280 
530 

HL3 
1,000 

1. 78 
4:l.3 

'.l90. 2 
54. 9 

110. 2 
53€?.3 

8. 528 
6, 7 

3 

tiOO 
:mi 
26ll 

14r~~ 
1,200 

1. 78 
13,3 

290.2 
54. 2 

110.2 
53!i, ;3 

·----------

Example III illustrates improved net fuel savings when 
operating at higher pressures but at the same quantity of 
steam as set forth in .Example I. 

.As hereinbefore set forth, should it be desirable to 
produce a gas suitable for the synthesis of methanol, 
oxygen instead of air is to be admixed with the steam 
in iine :26. Consequently, the term free-oxygen contain­
ing gas as used in the claims is to be interpreted as air, 
oxygen, or oxygen in admixture with inert gases, 

It will be understood that the embodiments of the ln­
vention st~t forth above are illustrative only and that cer-. 
tai11 changes may be made by those skHled in the art 
within the scope of the invention as d9fined in the claims 
appended hereto, 738 Topsoe, Inc. – EX1003 
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We claim; 
I. A process for the steam reforming of light hydro­

carbons which comprises: 
{a) admixing said hydrocarbon feed ,rnd steam at a 

pressure above about 400 p.s.Lg. to .Provide a feed 5 
stream having a molal ratio of steam to carbon atoms 
of from 3,0:l to 3,8:.\; 

(b) heating said feed stream to a temperature above 
about 1450" F. in tbe presence of a reforming catalyst 
in a primary reforming zone to form a gaseous ef- 10 
fluent including hydrogen; 

(c) preheating a mixture of steam and a free oxyen­
containing gas to a tempe.rature of about 1000 to 
about 1500° F.; 

(d) mixing the gaseous effluent of step (b) without 15 
further heating, with an a.mount of the mixture of 
step ( c) to provide an effluent in step (f) containing 
no greater than about 0.5% of light hydroc,,rbons; 

6 
(c) 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 gaseous effluent including hydrogen 
from said radiant heating zone at a temperature above 
about 1450° F. 

( e) preheating a mixtnre of a free-oxygen containing 
gas and steam in said convection section of said pri­
mary reformer to a temperature between about 10000 
F. and about 1500" F.; 

(f) mixing in a secondary reforming zone the effluent 
of step (d), without further heating thereof, with 
an amouni of tbe mixture of siep (e) to provide a 
secondary reforming wne effi.u,,nt containing no 
greater than about 0.5% of light hydrocarbons; and 

(g) withdrawing a hydrogen-enrkhed 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-(e) passing the resulting mixture of step (d) through 
a secondary reforming zone; and 20 oxygen containing gas is air. 

(f) withdrawing a gaseous effluent from said secondary 
reforming zone which is rich in hydrogen and c01{ .• 
tains no greater than about 0.5'}i, of light hydro­

carbons. 
2. The process defined in claim 1 wherein air is ad- 25 

mixed with the steam of step (a) to provide an oxygen 
content of the stream passing through the catalyst of less 
than LO mole percent. • 

3. The process defined in claim 1 wherein the free 
oxygen-containing gas employed in step (c) is air and the 30 
air is present in the mixture in an amount to provide an 
effluent in step (f) containing about three moles of hy•• 
drogen and carbon monoxide per mole of nitrogen. 

4, A process for reforming a light hydrocarbon which 
comprises: a5 

(a) forming a feed mixture of said light hydrocarbon 
",nd steam at a pressure above about 400 p.s.Lg. and 
having a molal ratio of steam to carbon atoms of 
from3.0:1to3.8:1; 40 

(b) preher.ting sr,id feed mixture in ihe convection 
zone of a primary reformer to a temperature above 
about 800° F.; 

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

7. The process denned in cbim 4 wherein air is ad­
mixed with the steam of step (a) to provide an oxygen 
content of the stn:am passing through the catalyst of 
less than LO mole percent. 

8. The process defined in claim 4 wherein said hvdro-
carbon feed fa natural gas. • 

1,957,743 
2.700,598 
.J,264,066 
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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 
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VIA eFILE PATENT APPLICATION 
Docket No. 283386WOUS01_ 495230-44 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of 

Serial No.: 

Filed: 

For: 

Confirmation No.: 

Customer No.: 

Examiner: 

CASALE SA ) 
) 

96/000,424 ) Art Unit 
) 3991 

March 29, 2022 ) 
) 

PROCESS FOR THE SYNTHESIS OF AMMONIA) 
WITH LOW EMISSIONS OF CO2IN ) 
ATMOSPHERE ) 

) 
9950 ) 

) 
116407 ) 

) 
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. 

1 
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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, 11. 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 

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 

751 Topsoe, Inc. – EX1003 
Page 751 of 1210



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 

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 

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," "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 

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

gas includes a step of autothermal reforming preceded by a pre-reforming," "wherein said fuel 

3 
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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 15th 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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Title: PROCESS FOR THE SYNTHESIS OF AMMONIA WITH LOW EMISSIONS OF 
CO21N 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)) 

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

D 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. 

D 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 

_P_a_t_e_n_t _O_w_n_e_r'_s_S_t_a_te_m_e_n_t _o_f _th_e_l n_t_e_rv_i_e_w _____ (identify the type of reply): 

D has been filed previously on _________________ _ 

0 is enclosed herewith. 

B The issue 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 0MB Control 
Number. The 0MB 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 lnformationCollection@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, ca/11-800-PT0-9199 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. 0MB 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 0MB 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 

0 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 l.20(d)) of$ l 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 l.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 l.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)(ll)(C)-(F) for additional guidance on the information 
required to establish that the entire delay was unintentional. 

□ Because this petition under 37 CFR l.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. 0MB 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 0MB 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 US PTO, 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 l.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/ 
Signature* 

Marcus S. Simon 
Typed or Printed Name 

111 S. Main Street, Suite 2100, Salt Lake City, UT 84111 

Address 

Address 

Enclosures: 

0 Petition fee under 37 CFR l.17(m) 

0 Reply and/or fee 

D Terminal Disclaimer Form 

November 15, 2023 
Date 

50258 
Registration Number, if applicable 

801 -933-7360 
Telephone Number 

D Additional sheet(s) containing statements establishing unintentional delay 

D Other:---------------------------------------------

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

I hereby certify that this correspondence is being: 

D 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. 0. Box 1450, Alexandria, VA 22313-1450. 

D Transmitted by US PTO 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 (0MB) 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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P .0. Box 1450 

Alexandria, VA 22313 1450 
www.uspto.gov 

ELECTRONIC ACKNOWLEDGEMENT RECEIPT 

APPLICATION# 
96/000,424 

RECEIPT DATE /TIME 
11/15/2023 05:37:03 PM Z ET 

Title of Invention 

ATTORNEY DOCKET# 
283386WOUS01 495230-44 

PROCESS FOR THE SYNTHESIS OF AMMONIA WITH LOW EMISSIONS OF CO21N ATMOSPHERE 

Application Information 

APPLICATION TYPE Utility- Reexamination based on 
supplemental examination 

CONFIRMATION# 9950 

PATENT CENTER# 63267025 

CUSTOMER# 116407 

CORRESPONDENCE -
ADDRESS 

PATENT# -

FILED BY Samantha Mayo 

FILING DATE 04/26/2023 

FIRST NAMED - 11286168 
INVENTOR 

AUTHORIZED BY Marcus Simon 

Documents TOTAL DOCUMENTS: 2 

DOCUMENT 

20231115 283386WOUS01 
495230-44 Patent-Owners-
5 tatement-of-the-
lnterview .pdf 

20231115 283386WO US 01 
495230-44 Petition-for-
R evival.pdf 

Digest 

DOCUMENT 

PAGES DESCRIPTION SIZE (KB) 

4 Miscellaneous Incoming Letter 120 KB 

4 Miscellaneous Incoming Letter 427 KB 
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20231115 283386WO US 01 49 0160180B D0AD231E CC B3CC 95009D6784CA385F B4461F F 953E 
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This Acknowledgement Receipt evidences receipt on the noted date by the US PTO 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 MP E P 503. 

New Applications Under 35 U.S.C. 111 

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR l.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 US PTO 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 MP E P 1810), a Notification of the International Application Number and of the 
International Filing Date (Form PCT/RO/105) will be issued in due course, subjectto 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 PA TENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

96/000,424 04/26/2023 

116407 7590 03/14/2024 

Dorsey & Whitney / UT GENERAL 
111 South Main Street 
21st Floor 
Salt Lake City, UT 84111-2176 

FIRST NAMED INVENTOR 

11286168 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

283386WOUS01_ 495230-44 9950 

EXAMINER 

JOHNSON, JERRY D 

ART UNIT PAPER NUMBER 

3991 

MAIL DATE DELIVERY MODE 

03/14/2024 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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Ex Parte Reexamination Control No. 96/ 000, 4 24 2 

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§ l.SS0(d) or§ l.957(b) 
or limited under§ l.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§ l.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)(l) 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§ l.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: 

3 

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 l.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 l.SS0(d). 

* 

IV. FURTHER DISCUSSION OF THE PETITION REQUIREMENTS 

See also MPEP § 71 l.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 

2 See 37 CFR l.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. 

4 

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, 2023 3 , 

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. 

3 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 Paten ts 

5 

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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Salt Lake City, UT 84111-2176 

FIRST NAMED INVENTOR 
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UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
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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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Application/Control Number: 96/000,424 
Art Unit: 3991 

Page 2 

Notice of Pre-AJA or AJA Status 

The 11,268,168 patent was examined under the first inventor to file provisions of the 

AIA. 

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 pa rte reexamination will be ordered pursuant to 35 

U.S.C. § 257 issued on June 28, 2023. 

A non-final Office Action rejecting claims 1-12, 14-17 and 19-23 was mailed July 7, 

2023. An amendment amending claims 1, 10, 19 and 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 
compnsmg: 

con version of a charge of desulph urized 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: 

providing a flow 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 for ammonia 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 
compnsmg: 

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 that is 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 
compnsmg: 
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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. 

35 USC §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)(l) 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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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 et al. (Licht '422) and EP 2 817 260 (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 "front end". The term "back end" is instead 

used to denote the section for ammonia synthesis . In the front end, 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 ref ormate 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 2 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 beingunpatentableoverEP '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 effluent is 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]. 

EP '260 differs from the claims in not teaching nitrogen wash of the carbon dioxide-

depleted stream. 

Ammonia, pages 13 7-13 8 teaches for partial oxidation processes 

[l] iquidnitrogen wash [754]-[756] delivers a gas to the synthesis loop that is 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 equipment is 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 carnon 
dioxide in the inlet gas will freeze, causing operating difficulties, removal of these 
impurities down to a very low level is 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, e.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)(l) 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 effluent is 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," 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 which is 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 A CTI ON 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 3 7 CFR 1.13 6 apply only to "an applicant" and not to parties in a 

reexamination proceeding. Further, in 35 U.S.C. 305 and in 37 CPR 1.550(a), it is 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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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 set in 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 extension in a patent owner requested ex parte reexamination 

for more than two months from the time period set in 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 than a 

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 CPR 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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Any inquiry concerning this communication or earlier communications from the 
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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 you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (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 https://ef s. n spto ,,2:ov/efile/myportal/efs~registered 

By Mail to: 

By FAX to: 

By hand: 

Signed: 

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

(571) 273-9900 
Central Reexamination Unit 

Customer Service Window 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 
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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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-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -­

a. 0 Responsive to the communication(s) filed on 02 November 2023. 

0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

b. 0 This action is made FINAL. 

c. 0 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 parte 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. 

THE FOLLOWING ATTACHMENT(S) ARE PART OF THIS ACTION: Part I 

1. 0 Notice of References Cited by Examiner, PTO-892. 3. 0 Interview Summary, PTO-474. 

2. 0 Information Disclosure Statement, PTO/SB/08. 4. 0 

Part II SUMMARY OF ACTION 

1 a. 0 Claims 1-19 and 21-26 are subject to reexamination. 

1 b. □ 

2. □ 

3. 0 
4. 0 
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6. □ 

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, filed on __ are acceptable. 

7. □ The proposed drawing correction, filed on __ has been (7a) 0 approved (7b) 0 disapproved. 

8. 0 Acknowledgment is made of the priority claim under 35 U.S.C. 119(a)-(d) or (f). 

a) 0 All b) 0 Some* c) 0 None of the certified copies have 
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3 0 been filed in Application No. 16/485,695. 

4 0 been filed in reexamination Control No. 

5 0 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. 0 Since the proceeding appears to be in condition for issuance of an ex parte reexamination certificate except for formal 
matters, prosecution as to the merits is closed in accordance with the practice under ExparteQuayle, 1935 C.D. 
11, 453 O.G. 213. 

10. 0 Other: __ 

cc: Requester (if third party requester) 
U.S. Patent and Trademark Office 
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Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. 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. 

3. 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. 

4. 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). 

5. 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. 

6. 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)). 

7. 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. 

8. 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.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.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. 

9. 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. 

EFSWeb 2.1.18 
786 Topsoe, Inc. – EX1003 

Page 786 of 1210



Case 3'.24-cv-00033 Docurnent 3 Filed on 01/31/24 in TXSD Page 1 of 1 

.\1:ail Stop 8 REPORT ON THE 
TO: 

rnn~dor or the CS. Patent and Tnidnmir:k Offkf' 
P.O. Bm:: 1450 

FI.LING OR l)E-I.ER\HNATH)l\ OF AN 
ACTION RE(;ARUlNt:;. A. PATENT OR 

TRillEI\lARl{ AJ~xamhfa., VA 22313-1450 

DOCKET ,•,.rO. 
3:24-cv-00033 

PLA1.-...:rTfff 

T opsoe, lnc . 

. PA,T.E),tf OR 

11,286,168 

3 

4 

5 

DATETI<JCU.:DED 

3 

4 

5 

PATENTOR 
'II.:?...A.I:rE~.J.i.·:\_R_}( 1'~(>. 

DF:CJSION/HJDGE~,fENT 

Southern District of Texas, Galveston Division 

DATEPlLED 
1/31/2024 

3/29/2022 

INCLVDEDBY 

DATE OF PATENT 

1:_y_ S. DISTRICT COUJU 
Southern District of Texas, Galveston Division 

DEFENDAJ,ff 

Casale US, !nc;. and Casale S,A, 

HOLDER Of PATENT OR TRA.DEi\--1.AR,'< 

Casale SA 

[J 0-msBill [] Other Plj;:ildrng 

HOLDER OF PATF.-f'·ff OR TRADEMARK 

I (BY) DHUTY CLERK 

Copy 1-----Ufmn tulthHi<r!l M adi,m, nm:11 tll.i& rnpy t!l Dll'edm· Cupy 3------F pots termtmsti•rn of ar.tiun, urnil this n,py tu fJirf'dm' 
Clipy 1-----l_cpmi. fHing durnmt:nt iHMillg pat~ut(sJ, nm.ii tlih rnpy tii Dirt'ctm· Cupy 4-----C'a~t file n,py 

787 Topsoe, Inc. – EX1003 
Page 787 of 1210



Driving progress 

Robert R Riddle 
D1rect Phone: +1 7'13 469 3881 
Email: rriddle@reedsmith.com 

January 31, 2024 

Via Email (rbiazzi@.zardi.ch) 

Mr. Riccardo Biazzi 
M. Zardi & Co. SA 
Via G.B. 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: 

r~eed Smith LLP 

1221 McKinney Street 
Suite 2100 

Houston, TX 77010 
+1 713 469 3800 

Fax +·1713469 3899 
reedsmith.com 

Earlier Topsoe filed the attached complaint against Casale US, Inc. 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 contact me by no later than close of business on February 7, 
2024. Any such resolution would have to, at a minimum, include a covenant not to sue Topsoe or its 
licensees regarding U.S. Patent No. 11,286,168 and any related patents, including EP 3 583 067 Bl, and 
an agreement to refrain from any further communications \svith 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 DHABI+ ASTANA♦ ATHENS+ AUSTIN♦ BEIJING♦ BRUSSELS+ CENTURY CITY♦ CHICAGO+ DALLAS+ DUBAI♦ FRANKFURT+ HONG KONG 
HOUSTON ♦ LONDON ♦ LOS ANGELES+ MIAMI ♦ MUNICH + NEW YORK + ORANGE COUNTY♦ PARIS + PHILADELPHIA♦ PITTSBURGH 

PRINCETON ♦ RICHMO~lD ♦ SMl FRANCISCO + SHANGHAI ♦ SILICON \/ALLEY ♦ SINGAPORE ♦ TYSONS ♦ WASHINGTON, D.C. + WILMINGTON 
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Mr. Riccardo Biazzi 
Mr. Case Collard 

Page2 

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 \svaive service of a 
summons. Pursuant to Rule 4(dJ we have attached the required notices and requests, as well as a form 
waiver. 

\Ve look fon-vard to heaiing from you. 

Very truly yours, 

Robert R. Riddle 

Attachment 

Cc: Kenneth A. Kuwayti 

789 Topsoe, Inc. – EX1003 
Page 789 of 1210



Espacenet 

CN102533365A Process for coproducing liquefied natural gas (LNG) and synthetic ammonia 

Applicants: AEROSPACE CHANGZHENG ENG CO LTD 

Inventors: HUI ZHAO,YONG HAN,DANYU LUO,YUYING ZHU,CONGBIN JIANG 

Classifications: 
IPC 

CPC 

C01C1/04; C10L3I08; C10L3/10; 

F25J310219 (EP); F25J3/0233 (EP); F25J3/0276 (EP); F25J2205/30 (EP); F25J2210/20 (EP); 
F25J2210/42 (EP); F25J2215/04 (EP); F25J2245/42 (EP); F25J2270/12 (EP); F25J2270/18 (EP); 
F25J2270/66 (EP); Y02P20/10 (EP}; Y02P20/129 (EP); 

Priorities: CN201110412589A 2011-12-12 

Application: CN201110412589A· 2011-12-12 

Publication: CN102533365A·2012-07-04 

Published as: CN 102533365A;CN1025333658 

Process for coproducing liquefied natural gas (LNG) and synthetc 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 end advanced physical and chemical absorption process, methane is 
obtained by using an advanced methenatlon 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 e product, 
i.e. the LNG, meanwhile, the produced hydrogen is mixed with nitrogen to form a synthetic gas, end the synthetic gas is 
conveyed to an ammonia synthesizer for the production of the synthetic ammonia after the cold energy is recovered. The 
coproductlon 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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Patent Translate 
Powered by EPO and Google 

Notice 
This translation is machine-generated. It cannot be guaranteed that it is inteUigible, accurate, complete, reliable Of 

flt for specific purposes. Critical decisions, such as commercially relevant Of financial decisions, should not be 
based on machine-translation output. 

CLAIMS CN102533365A 

L 
u A method for co-producing liquefied natural gas and synthetic ammonia, characterized by comprising the 

following steps: 

(1) 
11 The coal gas is subjected to conversion treatment to obtain conversion gas; 

(2) 
u After the condensate obtained by condensation separation of the shift gas is desulfurized and decarbonized to 

obtain purified shift gas; 

(3) 
umethanating the purified converted gas to obtain a mixed gas inch1ding hydrogen and CH<sub>4</sub>; 

(4) 
11 subjecting the mixed gas obta.ined in step (3) to cryogenic separation, and separating the liquid 

CH<sub>4</sub> as liquefied natural gas: and obtaining hydrogen: 

(5) 
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 proces.s to obtain ammonia. 

25-04-2024 1 791 Topsoe, Inc. – EX1003 
Page 791 of 1210



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. 
* The method according to claim l 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 part 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 
in stages. 

4. 
56 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 

methanatlon proces.s and a supplementary methanation proces.s; in the bulk methanation process, CO is 
converted Into CH<sub>4</sub>: in the supplementary methanation proces.s, CO<sub>2</sub> is 
converted into CH<sub>4</sub>. 

6. 
611 The method as claimed In claim 5 is characterized in that: the methanation treatment includes three stages of 

methanatlon; 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 methanatlon 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 treatment; 
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. 
9S 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 l or 1. characterized in that the cryogenic separation of the mixed gas 

obtained in step (3) comprises the steps of: 
1115 (1) The mixed gas enters the No. 1 raw gas cooler in the cold box for primary cooling, and the cooling 

capacity of the cooler is provided by the No. 1 mixed refrigerant circulating compressor and the returned 
synthesis gas after nitrogen addition; 

JIJf (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. 2 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; 

m (4) The mixed gas after tertiary cooling enters the No. 4 raw gas cooler, and the cooling capacity of the No. 4 
raw gas cooler is provided by liquid methane and nitrogen scrubbing; 

m (5) The mixed gas after four coolings enters the nitrogen washing tower from the bottom, and liquid nitrogen 
is sprayed into the nitrogen 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. l 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. 
m 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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1n The method according to claim 6 is characterized in that: the dissolved hydrogen and argon are separated by 
reduced pressure Hash 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. 

lL 
1J1 The method according to claim 6 ls characterized in that the high-pressure nitrogen comes from the air 

separation unit, is cooled by No. l and No. 2 raw gas coolers, and is then mixed with the nitrogen-containing 
hydrogen from the top of the nitrogen scrubbing tower. 

12. 
us The method according to claim l or 6 is characterized in that the concentrations of the acid gases 

H<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: 
1sz 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: 

1ss 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: 

151 Desulfuri1.ation and decarbonization unit, which removes acidic gases through desulfurizatlon and 
decarbonization equipment; 

1s, Methanatlon unit, converting the remaining CO and hydrogen into methane gas; 
180 Cryogenic separation unit, including nitrogen scrubber, condenses methane gas into liquefied natural gas and 

simultaneously separates hydrogen containing nitrogen; 
1sz Ammonia synthesis unit: uses medium-pressure synthesis process to produce liquid ammonia product. 
Ii3 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 c1yogenlc unit. and the cryogenic unit ls 
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 methanatlon unit, and the cryogenic 
unit for recovering heat. 

14. 
111 The system as claimed in claim 13 is characterized in that the conversion unit includes two conversion 

furnaces, a heat exchanger is provided at the inlet of the first-stage conversion furnace, 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. 
JIil 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 fumace is connected to the inlet of the second-stage methanation furnace through a pipeline, 
the heat exchanger is provided ln the pipeline, the outlet of the second-stage methanatlon furnace is 
respectively connected to the inlet of the thb·d-stage methanatlon furnace and the first-stage methanation 
furnace through pipelines, the outlet of the third-stage methanatlon furnace is connected to the heat 
exchanger located at the inlet of the first-stage rnethanation furnace, and is connected to the cryogenic unit 
after heat exchange. 

16. 
IH In the system as claimed in claim 13, the cryogenic unit includes four plate-fin heat exchangers, a mixed 

refrigerant circulation compressor 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-On heat exchangers circulates between the plate-Hn heat exchangers 
through the circulation compressor: the hydrogen and nJtrogen mixed gas flowing out of the top outlet of the 
nlt.rogen scrubber passes through the four-stage plate-fin heat exchanger and enters the ammonia synthesis 
unit after being heated. 
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• (),i-f- P\OOJ r,,.-.1•: ,11t1•r b.-~,, t1~f.1r:t .,•wt 

~(11"/·f--'iy'jj,Qlft,a\-C- {\1,:,),, ... ;t,!'IJ.!t,1.ct••~!" 

• ;ii-,111111~ ~:.W,'-•~.; !>i,,•c t:~-.,,,, V••·•c :-., slill11;, 

di:11;.-t1,iit:1o.-OlltlhW'1j!l.('4c'1l'ilt.:;:t!l, 

• 1,. /..~~•A>J'f;'tl Nlf, .,_,.,,fl~• .. \,IQ. 

n ft• '111'1\ !IN) ,1.1.,.\&h1"4 ,iWf> £j,j:,l\ti1 

•l'lr(li.:,,t:,,;:1,i11t,,•ft a,,¢:'n w,., ~~'.'.,.tl'•d 

• f1'jt!!lh l!f•ffi.1-1'\~l it, ti.l1',t •r\h.l!'l<:f 1filfl l'..::-1 

\tt U•• l1$ :,p,nl'il ... ~1•1t:1r\\..t ---.t~V ►,;,n 

1se,)1t..!•1 

• tJ.rirlVl. •-ott1J /a:•r,t'.l'\t,. •1•mt•4 11, tit+ 

ll,('t.., \~ l~I'! J::l)o(•I (1\1 l\l'l.1, 1•n•h it•t'''C 
f1.-i1l.at\<'Htillhli t:• ~J<>'.'' jf,H1 ,w1•l Pl'f~fr 

• l..1't ... f ,l!'.'J-,:Jll'l~J.' \K,illlt t»'flt- l•'•flil'!)fl'# 

f,\'H)1,, j;,;t11i1:IC,>~1""-il,dt,,f,;::;;,,:,. lh \fr,'t•lh. 

i'\Octl~!l°'ICt 

• fil'"_,~,.,,, 1.;.t 1n,• 1,..tM\¢1'1 t1~•tliltl{», IH 

11\t• 1"<1,l'U'\ \ll'\t1.':1f'&.\.U:,">1,,1l(1ft'( f\,11J,ol 

l)t\l#-1,ll';,;, 

• 

♦ 1111t •r~• ,•11,\1Hit t1~111 fe;.:lti•uC ~l"l\'-'"-'trn• 

ll,/J-,~fl•'llfC: .. , ,1!1•\{1 HI-Mt• h.\'f' t-.i,~ 11!1 .. 

1':f..,ir tn.11, -.;,ett tJt! tf\lk:¢1 lfljlll,,tt• 

• A lo,t(~• tu,,·,d~.t ';f tlf,y, v-~::11,,~:i.01, f~( 

<,ti.·1 d,it, tt1r •:'()r\i~, or•,:n.-;wl'I, •tti.P,►i:li_,.. 

1, G1~1·11i11. -1,t~tt •*""'11\r n•m;c11 tt,tl'olrt 

~ ,~, tiifJ,:!(;,l~ i~ r4,ft ~!\tl'"'lt"!ll'\\•;,: 

:J;H-•C~,:,,,. <' :/'iJl:, •111;;,1..,4,rtl( ~11Jt'•1~ 

'F1hUI\, trn,. Wi•1•, ,:,.,,1:,1,. ,'l•,1.J1t. ;:,,:.r, 

Yt'> ... h'l!\l<,◄1,:1 

♦ 1M\i. 1,: H""~I~ I• •v-.. \'II• H\ .. J.N !"' c,~r 

'it 1Q,(Pf !h<1,1•fl,'):l.t1t •'0!.J l"O~::l1h\1 t• 

•· ,:i"'-'•lt "f~'••i h,,,!'tt, m<:1 .. Js, rn !'t,.. 

ir;•)i.11-r ~,:1 !:'Ull ,.,,;, t H!"l 1'1l~l1'0: till 

,!'41 -.)t.!~'.,"h i•¢••1 J.-,,~ in h,tw fr'ttl 

!•tfl•'i)dl~i,f-1 l,1: {)l,t, l\ll1t,,IH, l('1J1)t~~\...., 

••~J<!i)t;1>ih ~Ill,! 1•"4H1_( tfr if f.',r\l• (lf1 \t\,l 

i::rl'tt•'*''"-'~..-1 
♦ t;,,,..:••~,.1,w;,,,,. ,n ,1_,, flt\tl..l' '1'-,~,:.,or.11·(1~ 

,:1,;-.,111 ,.,ilhl).'rll ~M r'Jtr;,•~C-\ ltt,i:11 I\A1!'\•t. 

,i"'fl..:'.il.\lf1-l'l:)flt1(\l/;;li:<1,:;}"1Jt,\"'"fll,t\!t 

• 'h•t~ .. I ... .,,,,.f"lltl:11r; ,.,, '\.i'Qll't!)l(lltl 

"IHO'Q .... litllf'lt l)f!X:l(:(,H'► ~, (Ctlt11.:lr),, 

fJ,t~ t\',.t:Ji\ 1l. ;),fJ(',{.Ji. o'it"f""'•tn l"\t•,tll''h 

• f'lol'th, 1Vhf.,.,,.. f-,, lttt~, 1h \.Ill 1V lo!ll~h 

.. , ..... l!<i,J~ i11 l•;;-','leill~N~ lll:"- J'W't.i, •. 

,Pt'i'if:,jj<} ,i;p.;ti:f Ut. ,~\'9:!":tS ,t it.~t 

,_..,,,, .... ~ th•mkii:f Jifl:Nll( J.••il'J" tlfl,f,Qll,I 

\t1'io:un1ft,"' 1''1111 tr,U:m1illldf'lt1ll m:;:lt~►t 

• n,~ ,,1,v♦l"l:ln 1q•rUt!~ l!.'llV.:ltl~ U{!'~ll 

tr.¥'' 1,1'(!\\f tht, n.-..- t.,-.,.i--,.,,~t>t> h.;,c_ntm 

, ... m.!rtl'.l,1./f ....... ,t,.,,, Ll'l\,l,!,.i1v;1 ... :.,~ 

t.;,,~tn'Ct::' fti:111'1 "'11fl '°'11.rlr.~1, iJ0•-'111\"', 
._,T\l~ 1,. ~rtdrlt•:• (:,,' tl◄l 111/it,• 

• \:ttit•!"O,<t 1;1~11••~H• 11_., l>J ,w,f!•; •n !h,;,f 

\••\l>t"'•IMf ,1-..·0t t-t1rn:Jt1 ln,i' Ulf',ti '-...,,... 
,u 

♦ i-t,:.wt•i,,:11, •Hi!','< >'fll:f)l!11r-.,,;•1 l11'i!H•~l ~J;lt~ 

IM(h. ,;;,11Hbnr•1 N tl'\t;l',t, \;l'l,f'W!",,l fl\{1/ 

• "'t~\1,1111,\f\,JI pir"!•;;tlml ('\ /\l I"!- ll,'.1,<1• .,,i,t• 

11Jl14hl'l1't M ('.(~t,l'll1ol"r;,♦' >ts"'> 1.111(>:lr; 

1'11(' ... ~t\ l,, fn•~1•• .r!\•l,1i' if!'\>'l ~ j<!t(i.$ 

... ~:1 ,::i,f j ttt,~'.'l'(;f"I' t··•t/1111' t•l'l~Jil'll'!I 

♦ \JI.,.. >,i • .,,._.,.~ Jli»'t'IOht,; -~,,_;1'\1' ,,t 1111: U~ 

..-,:,r,i..-,.,.,t,;t•1•,r•:<,•iW••,wi1tir;. .. 1:e,r 

1~- ~1:it :» ,u( ••tt,vi 1L '"'·• ::1 ,t~,•f 
• ""• tbtt,tall .:.,.ll(m•. s'\ln~JtW\\.. 1IIIU'i lf('j(.«111-

.,..,.. f1'tt 1"/W11V'tl11-. ~ltlf'l,l • 

ThyssenKrupp Uhde -
Engineering with ideas. 
1'ht krt In <M ~IICCl!!S ,. t~ crHIIVlt, aH1J r~sou,"lu!rli!SI ot 
our Mlploy~~' Md it ii \hi, that k~p& t11rntrtg llll!j(lr chall11ttges 
1111!1 IIOhlbOM that ;ye Mt onlv tmlh&nt ,mil inna,;itiye, but oflifl 
Ht th!:< s!anlla1l1 !or Ill• entirv t/Qillttl'IIQ sector 

l'·~t1t1th!!it.t.~., ~!lt;l \f . .ll,.:ZOll 
11111~1,51.,,o• 
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t:l'ltl!•<• IL' •JN}w, ...... ~(I m,;ttt.1W , ... T'lt"'lllfl 

f:lt1J~Ttt;,,-e:~· - lhJI , • .,,,tj U1 ,ll.Jl'l~/1'1,th•!i; 

:0#'1.. tv U't f•OIJ t >\1 11"'11 tr ,1.,.: rt,4\.M> t:10, 

•rt• c1·,~•ni)/\i.l ;,t<wi$:1 t,,,t....:J1)' t~,, t1?()111••1 

h'l;\\ft~ )\tl)O,'i 1NftJ1' t1,~,.,. ,. ,r'Mmtll\1'J 

'1tt n,t• l;li•·,r , 2t:t!.:1 ~lilt'lltl"r,>t,:t 1l.& .. ,\tlf. 
~\t;,.,tt 19 •:!:!~t\ll<I:\ I•• i"~'.\~! ;w11-•·{t.NH,,~l•<'i: 

f.1°'-l 11,11ltf\.n, ,jJt.,$: it"flf•\)l\t• •111Jf'll.1f'tl'e 

JtQ/'.11:tl •il"h,<(h\.. li;./..-,,t, ~ 1.WMI ••~'o(,lf1Jlt:,~ 

fl• tlfl.l<1'f',,d (lf'Ol,f,,l,f'J\ \'fl'\dl':m,l~ ,lfr\,M • .­

,_. ji,.;,,J, T\)lf d1tr>1.,•ll• Vt tii",l;l -~~;~>1,'3:,r,., 

,,.ll.lt t'l~.-::·11,, ~ l, 1 ,!,":,(CJ 'ti<<. l1·\i: ..,,,,.:'rt~ f•tn 

l)','l;1f1 \~ ,> f'Nht•· ,W<~f iO>ld\:( ~J';t, t;;. 

t.1.itt\t,j t.><"'•·•1:-1 fi\1 .. J ,ot.)1L ·- vre.Ji -~,r,1t••1 

h"' d•lo•t1«t1'1-.;<1mtrt;•;:,;..,1t;;·.t .,-.,\• 1:1. t'°• 
u~ ,,,..,,..,..,r,t ,~,, A,·.11t,,,. 1';(' ••·~t. •tri.-, 

..,,._n "'"'J i:,•H' f-'lflJl'(;t Ac,·,, "~~,;rti,:! t(~ t'--: 

l;'l'.IHlr.,•M•r(, ""' ,~l'f \<tV1 °'' 'Jin J .:litl'\l 1,111 

-::"l'r .. t !ll't',;'4"-lor,•t♦f'I: f~,,a, !'NIN"\ 

\l;t\l\• j,f,..Mwtl'i t,,1,:,t,i,\ t, 111• •1tl",1('f 

14).;J'l)tl 1,I \;t,niQd(~• l;,,,'l,ltJ.i{,,, \$: \M ll'{'-,1"°:"'~ 

ftt-1\hi'l'fl .,.'"' 1h(,l '1 • .-r,nt,t,,,..u 'fl' ),tol,f, 

•~1►1nw-·1\ i:t.')W\1.,n:il'W:111 ·mm ,,:,Hn c\"'" 
• .,. "-1\'!11:t< •• t\l'llT<,;..f)I ,~,'l"llillt;;."'._'lll ''"('\\ 

fW:)f~ t'l·j•, \JWt'.>f.-,1-.ff t,,,(,T,t«,.tlll8 ~\if 1~,o 

f~O~l~tl,i'> ,l~ f .. '! ... ,if'ltll\i·• tLt1:1'° IJ( j)l:)\'llf:it 

tlil'"iilit'-1('!\ .,....; ,;•v .. 1~•1.••nl ,IJlfl1j.;_ r-1.mt.•'\llt-'~ 

.- 11'1"' flft,,t<MM~tiltt1c.r(,1•\"t m~\'.'.I''.,...! llll,t 

~"'""'•1 \lijj:1/f'tr,.-,ct .\ll itw, !-tt11tcd1 lf't'~ 
i'o1"J1!'.-il(1a Ce,tQO rill1t:t M tvi,\'"""'' 

Ooll-.O!• o,1,,f,<,,11r,ot1 (,:<: , .. •--1H•H1••!'i 

t'•t1•-.;,.tv 11 (t• \,1t1' ,.,.._,1 1,-,,,1,1.r, ~fo,.tr, 

D,k.ilft l)if1!;1'(,,.l()1\t(\}-l'A(l\~1Jln•fl'\l'l!l4 

~1:t\;cl:l1T#lr\•!II ll\;\f,11'l ,,f ll •of'I~ )(iJ),)() 

lt,:;J•1~1t f~\•ttflf\/. tt0.:1'\'q«.4• 11111! 41ii ltt (/'t!'.H'.'·~ 

#!'1'Mtlftt'~f ,;J ~lll'f11'11t¥11: •1'-•l:i!rt:1/'i(t'., ,;,hj<i,I 

'.tlt•wtd: i)llo i:_:,,.,1i;if~';t/ b; lQ :Nill iw 

W11Jl,l'lr JS1.-, d,, 'J (·1~·t'-~{;llt"t"'tt( tl',',\t:f 

1.W-•11i,r1iP,~~q-1,1pft\(1(1i4\,l;.1t•~t':'\,.-..'i 

<1in11 f.t ;in"1o1•nt 1~• \J!t, •l]tll..c.•• t, \('.!o~, 

t,ti! ,;;.• i,t,.>l'•i,1"1~•. Jlf'tt' l:t{\'f"\,it,hht'• i:.tT,,•.-1, 

t<,MIIW• .. ',l'\W, 

,__ •• , .. ,...,,1ntt• 
tJi, t1,m'1- tfot1•1.,..ti11 ,'Jl"IJ,\ i<M 1:i,,.,,,r«ol ('.,; 

f\o:<•• ••lt.'Mctt h ,,-,,..lo),.-. (II,;:., \I) \ti nmd11, .. 
~iQi,t,.,,,..,,.,.11'• ~t\1•t H ;,,e;, ,1 (•,t1~,ir...- •. ,1""1t• 

~l-•J,ltl t.11',(i•h•1• i~ll'tlfl~ ( "-~lt,i r.~lda:.,; •ft,tldil, 

• ,,,1,;tf>:1t••1'"txl\•i~ ... ;,;...11,:,.:,-ft111t'!lin11'lt 

{! .. ~,,,,_,llt..-lf ~!~;1'!1'<, 1'1'1-."ii<~ l'l 1"111•:.t-- l:'1\t!t!'/lt 

.t.i\!tt, ,,1o1t11• ,t/'1,t lH.h.r,1111t 1c, b~( .. lnl\.~,.,,o 

• -ti'· •<l)lt>t'V• 11 .... ,~,tJ,Jt>M (. ;1(,'11, II~,~ .. 

JU), I kfltl) l ,.,':Ii,. ..... f:l!'ti.11' t,"f -.•lf~11. 
t)l-•l'.I•·· 1,1,, u,mi, O'tlht '1f:'N':'t•Wit, "-,t,.. 

i:',.,..~,, .,,,1 <11,"-~M,"l.it, ,.-,f'Ql.trn1:~ ,,1,., r....,.•1 !ti.. 

1'~1;/x• •\.•Jn1)ta-c:r.t,111;"1l \cl/,fl ;&.\ $.ntQlpf'i 

1.att-,'llf►, tXttl'l<l''fl[/'I j:ltci.'.,\,l(t,t,111, (II.,{ Sirh 
,,,11;11,.v:,,,,1:ii•Jt;,.l,r,tot'"-t•l~••••1Ji,:,,."'tt>.1i 

u 

tlf¥l••'l&',11(llt1'<_, ... ,,!l,W\O 'i,t,;1•hr•fo1!•1w•,r 

1" .,,,. \lf(·<;:lt•+l' ~!S. ,,4-,.~u:rn t'Ait••!a ~11n 

"""'1:l'1•'"i"""'f,,•C(1 1N{'.•'fl'<('q',tilhl.\\;f"-:1Cc<I 

"'• , ... ,.t ~;:, mt <"-, .. ,~,,li,i:t,c:l 1,1tm .1:i. ,•.'\11 tu11 

"''"lfW-t:..,h,..K)U 

('T., "'.".':;~;--

11 ..... cl1illtpt1...., 11111&111111 
l'IJ,(m'- (,,,_,~IN': 'l>'t, [,,,.;,1,..tN1 l ll.l "tit( ~h# 

110,• (t,n,i,•1r t >Jtftn,11nf"'"'"1vi' lv11t 111 

-.11',flfl, •Jt1 1-l,V(;q1,.1"L tt:~• l.iH",,W•tl "!,).;J'j 

,;if l]o\1lt1.',lllaU; ... ~)&'I(' v11'1-,,m!-,-, 1t11,'"1\• 

~1;.·,tmi.-1 ~\,! 1 (1!>0 tR ;',•'lit•1,.; l:il 11'tllot:•> 

'! ct..1·,; tl!t J'<e ~ r,1 .it1 ~ t t~tt~f1' 1:1:.,Jrt 
t,. 1:1,~ v•,: t,,;im tt<,i; l't""-,1,11.1£it l'm1,1\io,•· 

l'~i,rN1.,,\I-\ zll hr~~tnrn •t-••tH:·i;:,1h 1h •t.et•! 
~oo~~ .,.,,:1 .:-'!" '.l.rtlil'\t• -Cl4)( mtk'lt11t1 v, ,:tf.:\iJ 
!"fl\it,.~t"I f'O.(ll<('l\{',1'''~'•••~1•:!~1hl)I\ 'l'/"11 r:l.llt•t 

\(•• ~\hil ()'.JO;t;\ 11:!11 '\l l"!'..•1t,N,J thi-,'1{~•t• .. -:' 

,'/\tf,"'1 A,,,,t~ "'1lt :!,,.ltpt/~lll\ifl ;'.."/Jj '.\ l.~•{f 

11,H,t;'(' 'U; ,.,\i,..,,1 t,At \),11,q!\ :••~I\IU'f ~\- \t) 

'lj f~~lt tr-iJ.t"t..,t'.lo)((< ~i.-0,.,11!')1, f .. 1l:')1Q-1n, 1i,<{)') 

,,,.~, 1.1"I ,~,,.1i11'f'••••"'? , .. "l!l(, V~1 \-.t "-t1,t. 

l.:'i!1T-­
o•v111.-
Tt1c Q'l,Mf ::e-•,1\l!!"t C-t'r1~(:1s'!lt, 1,-,..rti:.1\ IC., 

1~1il<'1 1m1ldl(rtr•ffl11 •b t"""'r f).t'tit i/ N',',.1\"lr'<. 

t/!h,w•(t llr1~ ;'It 1ht, 1,.l.1"i'lJ;,t1•-... 't W\.(Hv•:,,J 

u1~:• j),•.t,t."110"-' '.~U~fl tJ11'tl!~,1 ,..,,.,1,_ lt,•t d\o.t 

j'.,,.,., t.'"''•tl *'"' 110•1t :u. u,nu•1 p,r~W"h'..','l 
~•ff"\~I\'~ tn .i n,jr,,1,1•, ;; , i:, ll!lltl'C't,ltt ,......,14• 

.l J rnil•i•tm ~,• er~ 1,~;• 11,,~, t-,i;,.-,. v,,,-.~1.v: 
t,M, 11\1•• •·•• l.::: f:i. t:1 "i'\1fl,c,n ••• -.1-t, l•o!t 

M•i~-.=~1Q-.1'1i'•;•l.,t ~• ,t11 ), ;at ....... 1ti'• 1,1t'!Wo 

Q~R"' Mli ;1.te,tw,t 11\f '/l'X,-J~ l.t.:\\it t•t ll'f, 

.,,:i,ui~ 11. ltAl~l,•'t ~I'"" .Ir, •1,;o•• 6il,Q,()0 t '/., 
11'('\flllll•,l'tl)! <JU. nt mr: ,.a !Ii •• ,.. f1,l1,n-.n.i ...t 
l:('{tl!-,,, .. ~.-.;\t'jf)t,,,llt'tlll"'t,,1t}1""-':'t,)4i\lt'lftt 

ll!~ 
1111t111111•n•IIIN•itla 
S,,nttf .. \J!, (,,, i,t,.~1.lo11 .,__ •· f<-.t!c\,1i11 hJJw. 
t.('l,,tJm!•t \tt tfw(;J ,:nt.t.o.:,~,._ ;r•1 ur.,11.11► 

1.,.,r, t• 1rnr• tillll'll'JI.,.... """'~ 1t1ii, 14.1! m,m, 

ttt"t t:.•1~ P"tt.lll!l.-Wi ;!.'Kll(';.V'!.J (.,_\.,1Nll HMi 

lt«.ir'tlt"l,tOV\C/1f.-.""""'!1,''L't1tfotlil(Jn.l•'I 1,1• 

!ill.Kit t~•l'<t •' 0;.lh.,,H "~' bltvi .~,1~:,.,!-.'I~ 

hl•lt!Mtt•Jt ,t,'14 tt'IQ 1";!'1,,,)1'4('1111o·" ot l>t',lt]; 

,~.-, •hr: ~:,-.011~: l'W'f.,,(1,1.; ••:it t•f)l(l.>'J.1\/t fl:, 

,,-,ui•.,trt, ,1;.r,,,_._..,. P..,1,ti,"'• ~r;c•w~. 
,ttfl'A ,t_,.t,q,f' in C.~miu.. On t-1,1,f.m 

t.-,, ! tfh !,. ,~•,,w.tr1n·••ttt CUf!l",1lU.l'IJ lg I); 

,:;,;itl!f•~rt,, (.)f, ~"t)i1ti, U• tl'lr, ! .... N.., l(!t 

it'.lf \JH\4 t~,:~_,. • .._, Jlh1 :i'tJll if\ tottli&f t-t 
11.,\'l"t t"" •• ,.,., d,:'!"t:,,,!'.:.1 :1,r tf'II:' ~rt.1, ,,1w,t,N, 
M1111"-Y\'.10 lf'lt•H' '1'11p"rl0 :)!)H t)lti tiv,,i,4,1' 1•1t 

IJ!".~\ ,p 't'!{.•~Cj,;. (" 11). l;QU"1,(f I( tJ.4f-.i'IC:t tff 

t<lr,)ll'lHII._.,, .... ,, Ul•n•/'11'~,t t'-'t\11( '1f'(l-:lfl'lhtr 

\'/~ tlJC<fl\oo;"'\lf. fl) !:ill !)t') ((),,{ t(Jll)1•«'· lf'\f,,\ 

,.,~.._, ••t.,-11 \J>,..ffl•\1. k'-..t { .... •1, p.,.,t.l.-h 

~.:,:.•1 a ¥~..Cft~tl'I ¢t l(,tJ.tiQI) 4~il(ltC'ti 
\OWl\'li, 

l!• t(i'-,/t ii'•l'•b iii,,t,I bt ~-•\< lt--GP\ l".I' 

...-.l'flto: tllll'f" "' !i!lt~l 1..,IJl~tll'<if !l! ;;; :.I t,~,n,,11•r• 

1,<1:1 T't>l!','ll1t'l1J•,l'tf•'9•,JJ.11tl!illlr 111,U,;i-lA,,·,t. 

'M•iC!'I. 11"\ .. H'll•lit t ~J: d,1'f'• i.t t"" 11' 7-0f t 
,.,_,. ~ .. , •• ,. t.ul'tWJll'lil"ll'\-, 1m:.,~\•t"'1l J')J\lt •t 
4/)t- \~I t:,,,..,/d~f, t,-.,_..,n•~:11,•u. •hi-::::• 
i11i\ ,1.~ r...r·,~ 11t 1f"tf;';11(ti,t•t, ,.1,; ..,, .. ti. 
.,_1<1.,tt1 Mt ,.:;:..,1 tb'.11., ,r,,• ~H1'!!tl\, ..,t,1(<1 

"'l\► '"Y•~ (:t¾,, 

t:ln:.",;,!--
111tc11i1•1M111u,,._e1111 
"11"11io:.tu11 r:it., 01'11t c,t n," '-"tltM tt~it(),: 

:,.\ fiJ1tlc1 l•'-1 1Wituf..::h ..... li 1··•~· ,'t,1,-\ ..... v,t 

fttt111VUftti af;•l (l,l,i/,nt ":\l'•·,~ •11;"""' to.,-,.,~ 
/<''lt,11V• hJl1UJr,.-UA0 n .. , l\f/'•~:li,'jr\ J.:ifll\l, 

~.J'..Ji;l<I 11'1 v,,, ;,,(l.1Jtt1'Mtl ,,l\l,1• vr Utm,tr~;,, 
i;;t·-.,,,\lt1 ... l~•O•i>, tM:..,1111t/FJ!',,l'\1'.l'lt•\,-it•1 

ftHlf <'hioFl•Ja,IJ \tt ~•,f,tl;J:'t ",t(,.,-J t:q- ,~i 

l'l:\'Y11Vf•"'"•llll"-'' 1 ... tf.J(l' 1'11'1':l- 1)7i'l\,'l)>'•( 111/IIIW) 

,,11..,i, ;;m •i,t •n.:,,,... i,1•\i';ll!'/l !'<•ti:•("1\'••n•:-:1 

.. r~m 1 iiw l'llt>•< «r.xl' !1K1l:tt ., ti:-..- ~t.·1 
Jtd( hll fl(!io'l<•t•; Y..1ir1 !'tMl<i'jtll• l,tf,ti.._•mt \,Jt 

~,w M1~i·~" .d,; 'llf."-l,'t)RN• l•M oin,:t.Jt,,, 

1~!Jc.-i:l"m1t~I 

11:::t-..-. 
••• ....,,_,11,l"'lld 
tir•<w~w,I; ,_.,~ • .,.,_ it,l!IH tt. ,.,~ t,, :aci1't1 

•11 Jllfilftl)J't,1t,t'tJ{11J {,.tll,t;t I\\ i•utl,.Ot 1r1~•/ 

J("l,i'.Hdl,1( ~·· ii 5HP.'.•JM\t1'\t 1,1-j' ;\1(1(\fHt! l•ll, 

n..-1 fiofc~,,,...;;~,11,\lt;.i.; t• /f~1 fh• !!#'.(;,Ii 

lf'Mll'tH1 Wr'IJ ,1 dff,;:;<.(\t• t1~0~ I;\"\ flf'oOi'1t 

♦et'Nllll'I( lr, WP{' W11 .... , t1fl!• llf\i),),thon 

l'I," ?l!u',1-'fk"~• ,t,,·1:.:,1:m• ..,,.,,,'llt'l 1r•t1 r1oo. 

1.irl,,M t• t,\'Jtt'-tf\l,:I l!l& Qitu11t 111 tti" •\i>Jt,, 

l;li'i"'i t~!1 f!:,1;1,•t :If ,'1!11l.-t.-,,i•~-! '" ... 'li~1 
t""""~" !'ti':' \.,•:; n:,._t'tlt\♦'t ,n :,;;;:1(lt' !t•n 

t~•'• tt•~ ,,w,,nu,t 111",.'il, w1,it11 f41ei,,,r•• 
"""ll'IJ..>'11f'l'~ .-:, S♦.00 ,.,,11\1'11'1 t.:,. ,,QG,,,a 
t f5 ~(lttll! li.H'\f •-1 ,J;t•)lh!::t1"1'• .. l'•Q Uft!f> 

~_.,1-4tlly 

r;~ 
Wb!N,..,.... It ... 
.....,._ ii lllt•U 
t//UJrh,.-" t)li1 F•r~ll ( ,,;.~"'U \t.t t:of"t,'tn l:!..••lllt!i 

l'.11'"> M ,ti!, 11~r~1•• i,t1'\.t('t 1r, 'tr. t-C~O•\"• 

Ptl~Q ,,t.~•fo'(• tt,· thil1 ••·•.'.' 1t' ::,,.ii, •1' 

•Mt1 ;matt \li'ii trnni, .u;u,•tM,t t<1-,.~r• 
~t•~l "h""''•" t'~\•t ~,411..tc1-•f, H.._, _.,,-,,~t 

A fruitful partnership. 
To help• $0('UI~ hll\ll'ff tood SUlll)hH, l'hyuer1K1,1pp Uhde'! englt1"\ll'S 
dri,klp ttr<;/5' ~cal(' pl~nts lor the fertfllser ir>d11l!ry'. 
As ll lNCliog El'( ca<\tl~cill!, we 11tso h11,~ a propneta,v 1J011folio of 
lel:hl)(llcQin And wt nlllwo,i inttlliq•n"v Wtll11n tll• lllysseuKrupp Ullde 
11r0,ip bllStd 011 ou, bu,ll'lei, philosoptly Engineeiing wii/1 ,~ . 

; t:tilt'lkf'1.i.!f tJII,, ,,j\;At• \'$, .J.J 
• l!.>fil,6""'!1• 
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lilTROGfl. IHOUSl!I~ liEWl 

1t""f P-'.C-(l'tt 1JNiJfl,i..,~ Utt, ,;,,;l)'J1t\,;,{;,it-

p i.l)fd t/d 1;1111,1w,ro IN•,;,t !1.'.'!; tM 
,,,, .. ;,:- ,it<tl ~•,tr•t ,,.,,,d 1,u1-1) i:. :\1.-1'1'1,m~"'r r ..... 

,it;,1k t!ll\111 ,,n tl';<'! <'11twHIJi•1 .,.,;t,,, ~ 

~•1J<•:1t. ,1~tJ'<rl. r,,., f:,,:n,:;..m·,, ••pit.t:,·i.~ th 

i ... 1(.f l'i .. t~r,ntn),:st 'l('<I :,&\l,,;; 1,1,;•,1ll\'t:f,<'1 

'\t~•lllj•-. 'l()W1 ..t\11:11 -.,,1 t•,:• i;U,t' t(,q 

11,'f' m1JnH,1 hl t'tt•"'l~J)li:tit, ~1'.!lil'i ...,..,</'1\; 

Cl';',•}~{!',:~ 
Sllplll I• llltllll •• Sala ,-t 
1./W 'it•1l'lh ,l,\'•f;'li'l" e:1,1ft(1l'J.l• i;~r,~•1),1•rr, 

;~-,:tu:11 f ,.it, iti\.:nM:f • 1,.,f'i.:a1 ~C';M~ 1r. 

ltt)lt ... S..11rn!\'T• s~ r;;'I d,h1r,,1> ,.,..,) 11 ... 1t1J 

!~? tn,ht1•) li~ti:t ,f~;),{ IHl~t'f1l \d1tcl plll'il 

,;tt ls,,hM f1r·oou.;r1r,11 r:c.,;..x;J~1 ltf ~!•.or f<C'<'-

1~ ..... ~ .. ,,....,,'<'"'1•' ... ,.e,,,;,..,Al,J,{).i;,•,:o,,.'!;t11,\,'•, ~-··· ,..t.1-:• .. ·.1..:1 t,r l;Jl'l•'V)!!I .,.,,.,rHt•t1· n 

ti•'\; Pf0(',.t"lt1l•'•,,S~ C\>!",•r,Ktl f.!r~rc,{i;l\_ ,,,r,.;•,;,(l t,·, •~•;t<:)\ \ J ... ,,,,.-1, ('II N vt•'til, 

..,,p,r 1\ fNf,ill'lr\'-:1 .. ;l''t' 'f'l">Jl-.•i M l•'lt'i; "ll'i..'.t "t1n,><t1f !tW.~\rjtttii '-'l•!I >;O"fW' 

~ti• ri.,-t\n.·<11•~ •." ;1•'.)l.1, •-1\ (!{}'(•l•tm.,, 

1•:••,\,j;l H.1,{~ ;.-. N•t,) ;,,;1)1f;, H)\1_:i,!1+..l'l! 4f 

ttt• [,('),.\',: IY n!•li'\.~t1 ¥1 ~-\ .. ,' rr..1\i,";,•, 

S,•:•r1.,t••" lOcJW ttl'!! •mr 1·1• ·r·.i,,nf\ ;,, .,.,,1\,1,~ 

tW:#'Jt.'t,,,t1:,1w•, .-.,tn Ctw\ti,;l'\t.i,. ,;,n•t••• rt1,•t..il 
H,t ";r;:1,·•••1n,· te, t,111-~J,bi.,t~ 1:•~ A •ti 
'fttt>tv! ti,., ONj .. ~t ,.t'll'.l••t,1r1~1, ,~, ··•,r,111,., 

rt. »11 .. 1,(,ll ,., .. t,.:. hH>1/ij;/J;.~. 15 mr;h<'.N\ 

'fs'1/(f: <I •·,Jit1d'l))i t1:1.~ ti,,::!>"\' (;J~•l"llill .. 

.\!1•1\'(}'1«1fn ;.1lf.\l• IIH,\1i,;;,:>Jf-n"< t,,. 

11,.~W\ h.to ,JOH""'"\"' ''(,tta,1t1•t,l'l'.,>h (>)' ~114 

~A.11<.·.,111,,a:J ... ,,:' o'1ll•1w+t •t"'f>':'I<. l'<l>M.~•~ 

1;N10 ... l.th™'tWt•l\\~i,ot.\il~·t)hll!l(),.i.t,'!:/,!'t, 

,•ltk11,.-.(,;'.. Q'ftl'lilf-.; :\{f:,,rti.» j)f\''fl\l")i 1<; 

, r•t••(\ \,~,·,t,,,n•i ta-t,..!f'P Sr•1cr,1• 1){ f-,Jt,, 

•1,1tt .... i t,,r~),';1(1:•r•~,lr). 

~ 
C:Wa Ill r«tllMr" •Ill"* 
(hl\li '.(t,X r'11!1ti'IIWf '. ft' U1"'- ~ti,t i')i"''•••a. 

,.,,,r.oc1..i li-ttr1tp,1,M. ... l!•Jt'Ul J:!'•!'h,t."11,1 

,·,'"1,~~.,11,... b.·n:ti "'-"th ,11,:"1Juth~'-•, l~j 

,·11,11.:~,. n,,~ t•a~1'1 •••~·ll.,• "~'';," i,.uv1 '"'* 
O;l1t'•7f'..- !'.,..r! J.4.~! .. tot•l'1t• r:it.11'1 ... l!·,, 

,,,.,:,;11(1~>') 1..·>tt1,{1f\ ,m,: JIQ'(,;,lll'~l\ i(!". W•lh:l i!l~ 

"'"::: ,ot,,\l ... ,h..,l!JN w•rt ,,,,.iu:t 1r,.l(tlt~,t~(lf1,:.1 

w,._.j,:tf,';11!,'.:•)".tt/li;(\l';> .. »'!,,,-l;1'1<):/\~ut.J1fl<l 

fl·• !1•,•• ,~r:irv~-..,.,,r, ..l,'"f10f1,<1..t{('I ;:.,'f"'•"'­

.t)loli l•n/11~:. ei'JC,'f ,UI •rtJ'\\\Ql ,mttte1U t1)tt' ttf 

.It,.,.. t◄ .. ! ~WN,....,•U, t,i.1 ,_-,...,.. l1i! r,h;.ll:Wt 

f,t,;W.p:f t<W bit' 1i~t! ,~" '.'~,, """'t1-.:,;w,n\ ~,f 
r,. M:\1'Jf)i'lny II, 't'l"'"" ,, ... p,{,-r\f, .,!OJIU 
l '(I("> ~11"(11)1 "'°t'Q<l.,~t•,, .,,,,t ., (<,!lllt•'f.1 1111•(,:(lt 

,r,t r..:\M,l,J t\1/rrwt~t•Hl ,:•1mi.1 4-m tlJ1t,t11t'\\ 

,. •l(,,,1,.,t,n1w,1t· ~..il>tll<)I M Ch1l'm At), .-, 

j~<!!"C,.l .... (Tt,!~f 

f)',•,1 ~L'.\ ~~r'fl>#:ll('" uti ,·:i, 1;,·1•..r or t!I• 
iirt••· tnii b•+lt ll't•~· ()~Gl(hJ('•~t:• I•• 

:.,;1.1, .. •t• t(H't1•1f'll f.l'tl•)'W<.:l!{1t; 1':•;'),,1c:,"".,. 
_..) •!• IJ\\Jllo'!•1 t/,! ('it l,ii'lltc'f, tl(il)J;I(~) \;'~ 

or ..,,,,,,,Ji:1'1•.itt;: -,n\l•t>!l:< •I<! :~1(Jt:,oi:.~1 t/1' 
1",il' ,r•,ntt•,~I nw f.~t""':t•,r,y 1~ u•''"'l\l iQ 

D1·•1•',·xp ill• 1,:,wt,( f.i1l"'I• w \11·1.-~•1:f: Ct•y, 
i*r,11,111 l-'<i'lv!l',"C,, Jt~/1. ,til'l!"'t \'1 fr•P•l;~. 

h' 1.-, h.n•, ts•H'"' ... J in ~•O!.l """'I -~o 
(.-J111t:Jr,y , i.nr; ,·,~• ,,te;.;, t.toftC:ft'r .,.,, tba,r1 

'rV:/lllt>l,U'«•,i·,..,..*:._1wl1l"-.:>\1;,,1,...., 

14 

C11,•1,\t,1,~.,;,;tr1 (ff :,11,• •·~ tlt,,1,t t:,, • ._,,u...,;►,J 

im,it f'I;\ •·ti,;111.t•~·., ... in) o:,i:m;·,1111;, ,,J t,l'tr'.J:,t 

,1i:>n m,• r,, 4.tl11' .:.-it•w' t~ ~,.litl llf•tlt'lf11 

<'\.r:•<r2,t. 
"lftllil.,\1 t':::,J'!tiC"~ ,.o,~,,"11,t i ,,,'. fhtll!<l"'I: tr,::i: 

M 11tt,.,..t•J1n1• ~ ..; :t: ,11,1, or. v• ~,f ,111'°!'~' 

r♦J:11'.,(t,I\ •· Ill ,1Jt, .. ,, ,,,\, •"1h •• ,f«JJ•'t'Ht• 
1:st l'ln1m::.i,1• ,n: :~,0(-.rv,, ci ,ii{i• 141 t/<t· 

\~{\ 'tJ.\!,M .. ;u,11., ;,t1'11/) "l ~<ll\ol'>I n ..... '~ 

J1ff>;,1_,.;1<•ll*l•'k1,.♦ Cli ,\.;l/\llllt&l.fSktJ'l)"tt1.-1•, 

{!'·~ 1..,,.., •. r,....,,~1t11 Ctr,,i.c: .. m•f Wlft, ;1 t,,l'!i:W 

,l,;:!tHll7 (, ·~ r;t. •~tr<:(\~ ,:,w-,1 t,;;n:r,1.\XJ t/ti,, 
(\,/ n:•• ~.1'(1.:rl) h:-.n !'.l'•#;!'l.•i"t<>'j'« riut~•W; 

11,1 rlf~jl~.'(!t! tt,'11 I\ ll,\\ Mrtn Ho#tJ,IH,1 W" 

Jt"W"l'I' :::«!<tt•,1~·· cit~., ft\t'~- ,,ii,~(""'-'' 

...,:*,'lvt>tt fc>tl!'ll",•t ~ri• ~••:t r1r,;.~t11r,t•ir,:,:t;,,,.. 
\., !<J.'.lt-1\,..,.'f f(t iW \!01iff4(t)1 Ir~ 'f,l! l'li'll·f~.'11'.,. 

*'""''' r• ;1..\"..J, ~,;+ ,"1Ch.!M:i <"flt~,...,l't. 
pir .. :,1mn~•,1t {1'.ii'l'all,,•-1:1,,,. ;lu'· ~r),"(,frt•l 

i,\./ tl~j/. ,l('lllt t~'fl\1U\:,.,~,Ji,;'l'l,1~j >t!,lt-1 •l\:,/',1111(:'I'> '.'>11 :l;l 

'-.l\l''(,1>,0't\ll)P'l\,t._'o,l,$i'l 

f:-1:'l!l!!t:~ 
s1•11111,.,,_...,._ 
flly11k!iot')Jw;l;) Vf••h• 1-1•r~ \t,t( t! /wt tore 

"'tlf\11\· f1t1.N:liltt .J>."tt 11'tt.t ~ihl.,_..~~ ".i.U•♦ p.lft 
,n ,ti. ,,,.1h(l,,,l:!f'.!i,, ,W,t/1111 c<,11,r11• 1'Jri-lt 

..:t1H•'rli~4.IW1<l"\I JI [PC Ul"tl'l:tt:tl !111 f.'111'1f1t 

YWflt, 11,. nt• r,•rldlolUl.}tl t1,c(\lt~, 1;,f,/tl'I. 

lhw·1• v•11"<Hli♦l\l i4• 1ni(l,.i11l1 \\( trnlll:tW•, 
l!lftt'l-,t \.11\1(1 t1ltJ'1t, '#ll~l) ~.....,l"t. t'II ),'!',();} 

i/,A. t'M~rmo.~:o" k)C:'1 \NN 'r'fl'U,, ~,., 
'f1•1.t 1:tr.-ri,,.tt.411 (:4,.~) n•mt,;, t$6W 11'11fitt1M 

Utt".l t~t~l''l\l•l.tff 1i>.;i;1o 11~,, ... ,1 t,.:,•~ 

\:V1tt,l1i1,rta.-.., •1t111.1!1tk ,.,c))('1nr.td1r ,.,. 

~l'\(l>'lftllt\tl(. '!»tt'l:'.'l't' ..::• 11:,i; ,:rr1..,µ1,.,.nt W'lit 

m-,. r~i:.w.~,1;1r, t11 ,~ t)ll1:;11t ,;,i ~1 1m,tt 
t,ti~ ... , {1,,1,,.,I"} 't•o--••· Th• r)ii"f<t ,JNt ,_.,,, 

ri1:W.1Q'e ,~ ;;1wtli~tt(l t.:!':, N'lr) u6 vrtu 

!Hlhi),-;,n, \•r.•l• Jt ~ttr:~l!,1, '•:r .. ,t.•11it, pi.~ 

tl1,1\1tton r.(IQ.llrtll; 111,t,, iU(l,r'KlV t ii \\l 

l .;JiI <'l''<fl\11,'J11 i ill ):'Jt!ht1 l,M)• tt!•l1lili/,i lolf'~t 

~•f'.!i •u1;1t1' ,~lt lJ'\t ;'llJ'M! 1» ')r,)) i'.xJ"l: !(i, 
,u1d nO\fh 1,,,,, .. 1 i,t.,-,1•.,.J> at<l.N Jtl',!;I Attf{ 

(t;-.,. 'fOl\t\.-,ii:t,i fh • Jll.!111\lf• }{\n,t1'.)l{ tr 1'.I t,,t 
11111•1•,l,,tly\,(l'-tht 

M1\,1,1,,li1,J,,bt i~ l'JrtUt>t\.lC t.,~ h!il•I" i:,,-,11 f(v, 

1r·-~m11:1\ lN! [!•;.,ll(]s~,, f,;,,,,,~fl•fh/lll 

1,,)r.°",:;t,1, h1t,.\l.t,t1".\I t~\ .•• 1, flt\ tl,flt!rl'(,1,~ ;i,, 

t\()'11)(;(< l, If ,;.11),i,1,~l'.•l'l f,/fli<l ,'If ti'•· ,';;;,1~'t:'1lt 

,'tl;J,/ ""'1'.\ ;~f'OM"fi~l!im 1;,l f•~•• •1>1l','l(l!,l'~/Jlt,;.•, 

tfo>1't {,l;'lit>{'iONtl• if t!~ ~tHdf Pfiii.'Ct. ~i\•'N!' 

,ell(,, 1t w 1::,r•t»r•~ 'hit n .. m•N .,-;"'""' t• 
lo j{t ,,, ,.. .. ,1:.,.,., \)'~t· ... ,t./'( ll<'\ll>I!; 1'.'1":0(! "'"-,1• 

f\1:r1 .. p.lrt1,1:"•, 

,::.:~;'!.~it 
11a1c,i-.w11,1a--. .. 
111-lil•-,iat 
1tlol:- ,A;Jtf(•)1\I\ 't•rl"l•tnW t;t (,~~ti,0111.,,·. t,M\\llf 

,t1•.;J "''"·~-~,, "'.,iti,,, *·I""''•.'.! t:\ (,,ll/',, '""\~fl! 

._,1"'1'''\'l'!'l''l' •111, ,1 <f)'H'I0!'\\1"t1 ,)f l:Jrtwr;;a .• 

11r1,v ... )j't:,1,.-\Jfr.r., iY11b·A-,r•h· H••.,V 11tc,!11'> 

11',d llG .W'« fo1••. i!•'\IC,nt•~~t,f ';';,11Jt-

1,1UC>h, .!:k•·•t~ -tn.:t !l1N1 tN"" t;.1, ,.-~,r,:• 
·l'•fit,♦~llHf, •iJri< ,.;-, 11" ..... t>'tl(:,'l'\l,j \Jo,~t:i 

,111\n t•n.,nun r11\t'' Jr -\Nj;t1I• r~• <!!~);!'1¥ 

'r"'t'1t l.',;,o..•~•1' fl'-,, 'tl/Jt,.,~ !'.le._'(~' 1:1• 1, .. jj..t'l 

\Jl'~{.1,'l.f.ti11111 ;,'I ~ll«V'l"_,...O'•i,: QO<'l,11~1,t,t,, .)111:) 

fo,-,{,'tl,l!I ,:;,!. •:.J<•,w,.. ;W dJJ\l.1r ,Wt,d"I, 

fNt 1~1hl1Wl\'\<,1, "'"'""' J'•'I"\;'. ,·,j:, !fr 1-1<; 

..,1 ♦ ,i<:/.\tr\flt• 1',,t:l)'C "1'1 : •• , ......... r,.,t,•eit, •tiO,it 

3\~nt n~t~I· tit t1H,111i.o1:•. Co.,r1r1.,c11or: 

ill,;h-.l'IPlf pn:•t""':l,im ,.,.,o ~'"J\j'il11( t.,.,,,,1 
t.i••i m ;,,o·-,~1.'tt,"l.::t hr 1i.:, '·"''"''"'''•t\' th 1t,~1 
n•{~ 1\t )(H:S. .. ,~·tt.•<11,·iG' .1,l!hilttH,lu 

r...,-,,,,, •• f:.11.""".::tr•" ~•('()1,,l1•tf,+f~H,,•rw,,1,'t 

111,,,l l,tt,.l) t',.t1,•1f .,,,;:\>. Tt,o;: 1t•r1;,(1,,....,.,11(. 

#")<":1,,11ti,""'•flt1>,1,.t1:(,t1..:hv,::1/r,,..,·t•l'•l.t_....,1t( 

~m ··•~..I kl \1\1"1 <;(l(IM)(lllrfl!:1 ~t,,',,•,.,q,. 

t,;.~('t,f:tl't ,;II Int• tlM1.(J\ <4111;,Ji''l~f'.U"C., ~,,. 

i>• l~l''lfit• iM)!':1'.(;f; ,1,. tt~~•s!Uttl ti:- \t,;,;t i.'l ,;f 
~'1t,a•~ Au.'i.lH.JtH( i,,; 1,:111.1,Hh•,,'li. U\t• ,.1,:,,1 

';('\[ VJ." •·n":\t),i 1,,1hrW (>t.~ Mtt'lf)ill..l' ~l! 111~, 

111\i Mr~ l<'1'll.1'1J• t'<""'•""•l".•ll°' \<':> Sttf1i 

rr:::r:rrn~ 
---••-pllllillflliltfllllllJ 
f;,Jltft)'':J,1•~ ') "l;,~1'1l~•fi1,'l\t'f>f ft.:l\•IV\ill }4tt••·,:i, 

''"'ti-::!"~; 1-.'Qf'f~♦{J'l).h •l'1ll, +11r,r,t '.I Writ, 

w•1w.,,, <.J1' 1.1,,1;)~,•~t•n,:1,r'C •l,ijrH.-1 ..,,,a 

i:,11tn'H"°'i' tr,; ,i 1,V~\t ,'fl!ldt; f(tt/:l,l.1t<1!;, 

r,\11111, ,;,,, 111 ;.•<:w,;..;;,t1f t•."i 1.>:il.'ll""•'t !t.<Jtn, .. 1,,4_.. 
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T opsoe, Inc. 

vs. 

Casale US, Inc. 
Casale SA 

United States District Court 
Southern District of Texas, Galveston Division 

Plaintiff, 

Defendants. 

Case No.: 3:24-cv-00033 
Jury Trial Demanded 

FIRST AME1''DED COMPLAINT 

INTRODUCTION 

1. This action arises out of Defendants' bad faith, fraudulent conduct aimed at 

procuring a patent on technology that they did not invent and theu wielding that patent, and making 

false and misleading statements, to tmfairly compete against PlaintiffTopsoe, 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 soh1tions and related technology for over 

80 years. It supplies high-perfoml8llce, proprietary technologies, engineering, and services to the 

chemical and oil and gas industries. Topsoe helps these industries to get the most out of their 

process and products using the least possible energy and resources and is at the forefront of 

developing sustainable technologies. 

3. One of Topsoe's key environmentally sustainable technologies is its ammonia 

processes, cmTently also referred to as blue or low carbon ammonia processes, which are used to 

reduce greenhouse gases that i.ue emitted during the process of creating ammonia. Ammonia (NH3) 

is critical in the manufacturing of fertilizers and is one of the largest vohm1e synthetic chemicals 

produced in the world. It is produced through a chemical reaction between hycb:ogen and nitrogen 
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at high pressure and temperatures. The process is highly energy-intensive, accounting for up to 2% 

of energy consumption and 3% of carbon emissions worldwide. 

4. Topsoe is a pioneer in the field of ammonia technology, particularly targeting 

strategies for lowering carbon emissions, and began commercially selling and installing its 

ammonia technology in manufacturing facilities over 30 years ago. During that time Topsoe has 

extensively presented and published on its low carbon ammonia process and has obtained multiple 

patents protecting the technology in the United States and abroad. 

5. Defendants Casale US, Inc. and Casale SA (collectively, "Casale") are direct 

competitors with Topsoe, and market and sell their 0\\111 ammonia process. As described in more 

detail below, i.t1 2019 Casale filed for a U.S. patent application claiming to have "invented" features 

of a low carbon ammonia process that had been used in Topsoe 'sown process for decades. Casale 

was well aware of this because, among other things, over the previous four years it had received 

extensive exposure and access to Topsoe's commercially installed ammonia process while 

working 011 revamping a factory in India that utilized the Topsoe process. Casale has also attended 

presentations 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 Topsoe paper relating 

to the presentation, and the records from the conference confirm that Casale attended the Topsoe 

presentation. Casale misued Topsoe's information by including it in a patent application and 

misrepresenting that it bad been developed by Casale. 

6. Casale procured the U.S. patent through deception. During prosecution of the 

patent applicatiou Casale failed to disclose as prior art Topsoe's commercial process or the 

publications describing it, which were clearly material to the process Casale was trying to patent. 

Casale even failed to disclose its mvn material prior art disclosures from many years earlier which 
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publicly disclosed the key featme it impermissibly was trying to patent and therefore precluded 

Casale from trying to patent the technology. 

7. After improperly obtaining the patent, Casale set out to deliberately disrupt 

Topsoe's customer relationships, falsely claiming that it O\VIlS technology that was developed by 

Topsoe, that Topsoe infringes its patents, and that any customer employing Topsoe's technology 

would be infringing its patents as well. When Topsoe asked Casale point blank whether it had 

contacted any ofTopsoe's customers, Casale falsely claimed that it had not. Casale has also been 

wrongfully asserting that Topsoe infri.J.1ges the patent. 

8. Topsoe accordingly brings 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 tmenforceable, and to enjoin 

Casale from asserting 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 Wlfair competitive practices. 

THE PARTIES 

9. Topsoe, Inc. is a Texas corporation, with its principal place of business at 18050 

Satmn 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 

14. This is au action arising under the Lanham Act, 15 U.S.C. § 1 l25(a) and the patent 

laws of the United States, 35 U.S.C. §§ 271, et seq, and the Declaratory Judgement Act 18 U.S.C. 

§§ 2202 and 2202. Accordingly, this Court has subject matter jmisdiction pursuant to 28 U.S.C. 

§§ 1331 and 1338(a). 

15. Topsoe's unfair competition claim arises 1mder Texas state law. This Court has 

subject matter jurisdiction over that claim pursuant to 28 U.S.C. § 1367, because it is so related to 

other claims in the action within the Court's original jurisdiction that it forms part of the same case 

or controversy. This Court also has jurisdiction 1mder 28 U.S.C. § 1338(b) because Topsoe's 

unfair competition claim derives :from a common nucleus of operative facts. 

16. This Cmnt has general persona] jurisdiction over Casale US, Inc. due to its 

incorporation in Texas, and its principal place of business being located in the Southem District 

of Texas. 

17. This Court has specific personal jurisdiction over Casale SA because this lawsuit 

arises out of and relates to Casale SA's affinnative acts in the Southern District of Texas. Among 

other things, Casale SA contacted representatives of Topsoe located in the Southern District of 

Texas repeatedly through its attorneys in an attempt to enforce its improperly obtained and 

unenforceable U.S. pateut. insisting that Topsoe's ammonia process cannot be used without its 

written consent. Casale SA also pmposefully 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 annnonia technology at its facilities in Texas. Given the 

facilities location in Texas, Casale US would have been aware of and involved in the pursuit of 

potential Topsoe customers and would have been aware of and participated in these wrongful 

activities. Casale SA, in collaboration with Casale US, is actively and forcefully 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 advertising and misleading statements aud other unlawful acts in this district or affecting 

residents of this district 

I 8. Moreover, Casale SA controls the day to day activity of its wholly owned 

subsidia1y, Casale US, Inc., which it holds out as its agent Both share a website 

(https://www.casale.ch/contacts/casale-in-the-world) and share email domains (casale.ch). 

Casale's website includes 110 mention of specific activities or individuals associated with Casale 

US only. 

19. Consistent with this, Topsoe can find uo reference to Casale US business activity 

ouli.ne and can find no individuals online holding 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 ~fr. Chris Mancinelli who is employed "fu)l 

time" by Casale SA as "Sales Manager - Americas at Casale SA" and located iu Houston. See 

https://www.linkedin.com/in/chris-manciuelli-922b82/. 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 fonnation shows tbat it 

has authority to issue 10,000 shares with no value., Casale US bas uo 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 selling Casale SA technology in the US. 

21. On information and belief. Casale SA uses Casale US's property as its own. For at 

least these reasons, Casale US and Casale SA have failed to observe corporate formalities and, 

accordingly, 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 the world." See 

filI~IJJY..~[JY~:9UJ6,g;!ffiL£illlm!mY~W~~Q:Q!!!Lt/. 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 promotion materials for blue ammonia Casale SA represents that it has a branch office 

located in Houston. 
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Casale in the world 

• 

Headquarter • Branch offices 

• 
, . 

•• • • • 

• 

• 

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 Patent and Casale prosecuted 

the '168 Patent before 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 litigation: Ammonia Casale S.A. v Af/V Skanderborg, et al. No. 4:00-cv-2121 

(S. D. Tex.).1 

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 semor process engmeer currently working m Houston. 

h s://www.linkedin.com/in/robertfsmith Casale SA also advertises to hire employees in 

texas-mlited-states. 

27. Casale SA has imported ammonia process equipment into the U.S. and into this 

district through the Port of Houston. 

28. In addition, Casale SA has licensed low-carbon ammonia technology (Flexiblue®) 

for use at a facility located in this district, including, on information and belief, the '168 patent 

technology, which impose enforcement obligations with a party residing in Texas. 

s-

~-

29. In the alternative, this Court has personal jurisdiction over Casale SA tmder Federal 

Rule of Civil Procedure 4(k)(2}(A) because: (a) Topsoe's claims arise under federal law; (b) Casale 

1 Ammonia Casale SA is predecessor to Casale SA. See June 19, 2014 press release 
https:/ /casa.le.ch/hannonized-skills-to-serve-you-

st/ ·~· -W % 0 o/,' e oOA lonnn11"JT""'"' 1/o 

("We are pleased to a1mounce 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."). 
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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 sufficient coutacts with the United States as a whole, including, but not limited to, 

filing lawsuits in the United States and licensing and designing plants located within the United 

States, such that this Court's exercise of jurisdiction over Casale SA satisfies due process 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 U.S. PTO. Similarly. Casale SA has registered a trademark at the U.S. 

PTO for its low-carbon blue ammonia technology, Flexiblue®, which Casale SA has described as 

covering goods/services directed to "Licensing of patents; legal services, namely, licensing of 

trademarks: licensing of intellectual property rights." 

31. Venue is proper in the Southern Disttict of Texas pursuant to 28 U.S.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 and at least because Defendants have 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 to 28 U.S.C. § 139l(c)(3), as Casale SA is not a resident of the United 

States and, accordingly, they may be sued in any judicial district. 

FACTUAL ALLEGATIONS 

Topsoe's Contributions to the Field of Low Carbon Ammonia Technology 

32. Topsoe Inc. was incorporated in 1961 and is a wholly owned subsidiary ofTopsoe 

A/S. Topsoe NS was founded in 1940 by chemical engineer Dr. Haldor Topsoe and is 

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 employees, including 128 at its 

catalyst manufactming facilities located at Pasadena, Texas, and approximately 90 at its principal 

corporate offices in Houston, Texas. 

34. Topsoe has long been a leader in the development and commercial implementation 

processes to produce ammonia. Topsoe has worked to develop ammonia processes, partic1darly 

targeting low carbon emissions, which it currently markets commercially 1mder the uame 

SynCORTM ammonia, low carbon, or blue ammonia, to reduce COi emissions for more than two 

decades. 

35. Topsoe A/S owns numerous United States patents in the field of low carlx>u 

ammonia technology, and Topsoe, Inc. is the exclusive licensee (with rights to license to its clients) 

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) Annual Seminar 

where Topsoe described aspects of its low carbon ammonia process in a presentation and 

companion paper both titled "Energy efficiency and CO2 reduction potential in ammonia plants 

based on lean gas." Of particular relevance here. the presentation and paper both describe as part 

of Topsoe's process splitting the synthesis gas stream into two streams one of which is used as 

:filel-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 A.meet Kakoti 
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and Per Juul Daht noted that "'[m]ore than 20 years ago, i.e. before the decarbonization took off, 

Topsoe introduced the foundations for the SynCOR™ concept." 

39. Topsoe's ammonia technology also has been used in commercial ammonia plants. 

Topsoe designed an ammonia plant for the Indian Farmers Fertilizer Cooperative Ltd. (IFFCO), 

Aonla, India. The first unit at IFFCO was comtnissioned in May l 988 and the second unit in 

December 1996. Both units are based on Topsoe' s low carbon ammonia technology, including the 

splitting of a synthesis gas stream into two streams 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 bas long been aware of Topsoe's low carbon ammonia technology. 

41. Casale is a regular attendee and presenter at Fertilizer Association of India ("F AI") 

meetings, attended the 2009 F AI meeting, and received preprints of the seminar papers, including 

the ammonia paper authored by Topsoe. Materials from the conference show that Casale attended 

the Topsoe presentation. 

42. Casale circulated infonnation from industry meetings and events within the 

company. For example, US 7,465,324, which lists Ennanno Filippi as sole inventor, refers to prior 

art processes of competitors that were presented at au industry meeting. US 7,465,324 col. l, 11. 

58-63. ("Processes of this type have been described for example in the following papers: 

"'Synetix's advanced gas heated refom1er, P. W. Farnell" and "New Kellogg Brown & Root 

ammonia process, Jim Gosnell"; both expmmded at the "44th AIChE Annual meeting on safety in 

ammonia plants and related facilities". Seattle, USA, 27-30 Sep. 1999."). Another example is US 

2002/01517 49, which lists as a co-inventor Federico Zardi, and refers to "AIChE Ammonia Safety 

Symposiwn, Boston September 1996." US 2002/01517 49 1 9. 
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43. Additionally, Ermanno Filippi, Francesco Baratto, and Raffaele Ostuni regularly 

present at industry events, including events in 1he United States. For example. Osruni presented on 

bh1e ammonia at the 2022 Ammonia Energy Association meeting in Phoenix, Arizona, Baratto 

presented on blue ammonia at the 2021 Arab Fertilizer Association. and Filippi was a panelist for 

low-carbon ammonia plants at the 2023 Aimnonia Energy Association Annual Conference in 

Atlanta (for which Casale was a sponsor). 

44. On infonnation and belief, Filippi, Baratto and Ostuni maintain a close working 

relationship in which technical infonnation is shared between them. For example, they are listed 

as co-inventors in US 2019/0023565. h1deed, in this application Filippi. Baratto and Osruni 

attempted to claim .. a method for revamping of an ammonia plant" and Casale's work on tbe 

IFFCO plant in India described above was a reva:mp. 

45. Casale also gained access to the IFFCO plant in which Topsoe's low carbon 

ammonia technology had been installed. Casale gained detailed information about Topsoe's 

ammonia technology 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 ammonia units, it was given access to 

Topsoe's design for the ammonia units and learned-similar to what had been desc1ibed in 

Topsoe's 2009 paper-that Topsoe's design included splitting a synthesis gas stream into two 

streams of the same composition so one stream 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, including citation by Casale's 

Chief Technology Officer, Ermanno Filippi. See, e.g., US2012/0279033 (refening to and 

providing a diagram of a Topsoe ammonia synthesis loop); US2019/0023565 (naming as inventors 
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Ermanno Filippi, Francesco Baratto, and Raffaele Ostuni, based UlX)ll a PCT application filed by 

Marco Zardi, and rejected by the PTO over Topsoe prior art references including a PCT application 

entitled "Process for the production of arrunonia"). 

48. Accordingly, Casale has had access to, and detailed infonnation about. Topsoe's 

low carbon ammonia process since as early 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. TI1e ' 168 Patent issued on March 29, 2022. 

5L TI1e '168 Patent is related 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 "'770 Patent"), 

filed on October 6, 2017. 

52. Attorneys of Dorsey & Wlritney 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 require, among other things, splitting a synthesis gas 

stream into two streams of the same composition so one stream could be used as a fuel, just as was 

done by Topsoe's technology that had been in use at the IFFCO plant. Specifically, claim l of the 

'168 patent requires "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." See claim l. 
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54. All patent applicants and persons involved with the substantive preparation of a 

patent application have a duty of candor to disclose to the US PTO all known prior a11 or other 

information that may be material to the patentability of the invention. This prior art information 

is disclosed in the fonn of an Infonnatiou Disclosure Statement ("IDS") Casale filed one IDS 

during prosecution of the '168 Patent ou August 13, 2019. fu this IDS, Casale disclosed only a 

limited mnnber of prior art references. 2 Casale did not disclose any prior art references, including 

prior uses. that were attributed to Topsoe, despite being aware of Topsoe's low carbon ammonia 

technology since at least as early as 2009 and having been extensively exposed to it as part of its 

work at the IFFCO plant. 

55. Cassie's inclusion in its claims of 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 tbe patent. To overcome a rejection by the US PTO of its claim, Casale argued 

to the Examiner th.at the "distinguishing feature of the 'first aud second streams having the same 

composition,' ... plays a substantial role in the solution of the technical problem underlying the 

claimed subject matter. Due to the fact that a stream of CO2-depleted synthesis gas (i.e., a gas veiy 

poor in CO2 and rich in nitrogen and hychogen) is used as a fuel in the furnace, instead of a methane 

rich stream as suggested by [the prior art] it is advantageously possible 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) U.S. Pub. No. 2014/0248205; (3) U.S. Pub. No. 2015/0031916; (4)WIPO Pub. No. 
2010/018550; (5) International Preliminary Report on Pateutability for International Application 
No. PCT/EP2018/052358 completed May 10, 2019: and (6) futemational 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 distinguishing feature" but intentionally 

hid this infom1ation from the Examiner in order to secm·e allowance of the patent 

57. Casale's strategy worked, 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. 

Casale's European Patent 

58. As noted above, the European co1mterpart to the '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 patent granted by the EPO within the first nine mouths after the patent 

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 Thyssenkrupp Industrial Solutions AG 

(the "European Opposition"), bringing to the attention of the EPO additional prior art that Casale 

had not put before the EPO that called the viability of Casale' s patent into serious question. 

60. Casale recognized the severity of the challenge to its patent from the prior m1 

included in the European Opposition. Casale had not disclosed this prior art to the US PTO either. 

As discussed in more detail below, Casale filed a "supplemental examination" in the US PTO and 

submitted the prior 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 fotmded in 1999 by Marco Zardi and is a Swiss law firm specializing 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 specifically, Marco Zardi. 

64. Zardi also is representing Casale in the Em-opean Opposition. 

65. Zardi, including Marco Zardi and Riccardo Biazzi, also were substantively 

involved in 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 Federico Zardi (CEO of Casale) are 

blood relatives. 

68. Ou information and belief, Casale engaged Zardi, rather than a law firm with no 

affiliation with Casale or its officers, to assist it in its wrongful scheme to prosecute the U.S. patent 

without disclosing the material prior art, and to 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 Topsoe Customers 

69. Unbeknownst to Topsoe at the time, Casale began communicating with Topsoe 

customers about the Disputed Patents and Topsoe's low carbon (blue) ammonia technology 

beginning 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 who is plamring to develop low carbon (blue) ammonia 

projects in Texas and Louisiana. The letter was an effort by Casale to liceuse 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 refeffed to Casale's rights in the 

Disputed Patents, including the ' 168 Patent, and expressly represented that the Disputed Patents 

were enforceable. 

72. The one feature of the patented technology that is mentioned iu the letter is tbe 

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 one of which is used as fuel. Specifically, Casale stated that the patent concerns "a process 

for tbe synthesis of ammonia wherein part of the hydrogen-containing process gas is used as a fuel 

:fraction to reduce the consumption of hydrocarbon fuel and, consequently, to reduce emissions of 

carbon dioxide." Casale represented that, according to its evaluation, without the use of this 

technique, "the result would anyway be a higher plant cost and a lower efficiency." 

73. Casale's letter to the customer referred to Topsoe's blue a1mnonia 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 cotnmmrications were made to disparage and malign Topsoe by 

characterizing Topsoe as an infringer, as well as to threaten customers with patent infringement 

should they choose to do business with Topsoe. Casale was hoping to scare customers away from 

doing business with Topsoe now, and in the foture. 

75. Tue European Opposition, filed on June 8. 2022, predates Casale's communications 

to Topsoe's customer. Casale's c01mnunications did not include any info1mation related to the 

European Opposition of the '607 Patent, however, nor did Casale reveal that the prior art raised in 

those opposition 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 of the '607 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 custo1uers at the time sent. Casale knew that the prior a1t references 

cited in the European Opposition are material to patentability and enforceability of the Disputed 

Patents at the time Casale sent its COllllllllllications to Topsoe's customer. 

78. In addition, no reference was made in Casale's communications to any ofTopsoe'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. 

And no reference was made to the fact that Casale had failed to put any of the Topsoe prior art 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 

communications regardless. Casale knew that these statements were objectively baseless for the 

many reasons described above. 

80. Casale's statements were also false, misleading and objectively baseless because 

Casale represented that it was the only legitimate source for low carbon ammonia technology that 

uses a portion of the synthesis gas stream as fuel. Casale was fully aware that this was not true. 

Casale's Communications with Topsoe 

81. On Febnuuy 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. The First Letter to Topsoe stated that Casale was "of the opinion that the 

SynCOR™ process with hydrogen firing includes all the features recited, at least, in tbe 

independent claims of the [Disputed Patents]." 

83. The First Letter to Topsoe did not include a claim chart or other detailed 

infringement analysis and instead again emphasized that the synthesis gas is split into t\vo 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 natural 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 gas (i.e. hydrogen-rich gas) is fed as fuel to at least oue 

furnace." 

84. In a second letter to Topsoe dated June 1, 2023 ("Second Letter to Topsoe") Casale 

pointed to the Topsoe September 13, 2022 paper that was presented at the AICHE Ammonia Safety 

Conference, allegiug its "opinion that the SynCOR process appears to include features patented by 

Casale is based on the following diagram from the paper by Kakoti and Dahl." This diagram is as 

follows: 
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85. Casale explained: "If we compare the above diagram with claim l of US 11,286,168 

we find self-evident that the SynCOR process includes all features of the claim." 

86. Neither The 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 SynCORTM ammonia process "was using the 

features pmportedly 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 paper at the 2009 F AI meeting that Casale had 

attended. Topsoe noted that Casale had access to at least the "2009 F AI meeting, and received 

preprints of the seminar papers, including the paper authored by Topsoe ... [which] Casale did 

not disclose . . . to the patent office." T opsoe also noted that that Casale had direct access to 

Topsoe's technology implemented at the IIFCO plant when "Casale began a revamp of [Topsoe's 

technology implemented at IFFCO's AonJa Fertilizer plant] in 2014 and completed the revamp in 

2018" and that despite this revamp being started and completed before the filing date of the '168 

Patent, the teclmology implemented by Topsoe in the plant was not disclosed to the PTO. Topsoe 

closed the letter by asking Casale to advise whether it had communicated its infringement 

allegation to customers and if so, to identify those customers and provide copies of any written 

communications. 

88. On September 15, 2023, representatives from Casale and Topsoe briefly discussed 

verbally Casale's allegations. Casale's US attorneys and attorneys Marco Zardi and Riccardo 

Biazzi from Zardi participated 011 the call, as did officers of Casale, Ermanno Filippi, Chief 
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Technical Officer, and Raffaele Ostt.mi. Head of Gas Technologies (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 SynCORTM ammonia technology. Casale's Chief 

Teclmical Officer, Ennanno 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 Febma.1y 16, 2023, shortly before its initial correspondence with Topsoe and 

significantly after becoming aware of the Oppositions filed in the European cmmtelJ)art '067 

patent, Casale filed a request for supplemental examination of the '168 Patent at the USPTO. 

90. Ca.sale's request for supplemental examination presented to the U.S. Patent Office 

eleven prior art references that were raised in the European Opposition proceedings stating: 

the European com1terpart (EP Patent No. 3583067BI) to U.S. Patent 
No. ll,286,168 was challenged via two Notices of Opposition both 
filed before the European Patent Office on J\me 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 November 3, 2022. Out of an abundance of caution, 
the Patent Owner is submitting this Request, which includes as the 
items of information to be considered the references 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 that was issued by the US PTO. It is an ex parte procedure in which 110 party other than 

the patent owner can participate. By raising this prior art in the supplemental examination, Casale 

precluded Topsoe or any other competitor from filing a petition for Inter Partes Review (<'IPR) 

with the US PTO raising any of the p1ior art that Casale had omitted. In contrast to the 

supplemental examination procedure chosen by Casale, in an IPR proceeding, the third party who 

files the petition is allowed to fully participate. Casale wanted to 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 bad been raised iu the European Opposition. 

h1credibly, in requesting 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 F AI 

presentation or publication in its request for supplemental examination, or any other T opsoe 

presentation or publication about its low carbon ammonia technology. 

93. Nonetheless, even without the Topsoe prior art, aud even without au adverse party 

participating in the proceeding, on May 11, 2023. the US PTO issued the Supplemental 

Examination Certificate, finding that 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 

prosecutiou of the '168 Patent. 

94. On J1me 28, 2023, an ex parte reexamination was ordered by the US PTO pursuant 

to 35 U.S.C. § 257. As the name implies, in a reexamination proceeding 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 Aoula Fertilizer 

plant from 2014 to 2018 in its request for supplemental examination or in any subsequently filed 

papers in the ex parte reexamination. 

96. Ou November 2, 2023, Casale submitted at1 IDS in the ex parte reexam that 

included "Response letter from Topsoe counsel dated June 13, 2023" and Topsoe's 2009 FAI 

paper: '"Fertiliser Policy for Sustainable Agricultlll'e', 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 its statements to Topsoe' s customer regarding the 

Disputed Patents and their enforceability, despite knowing that the US PTO placed the '168 Patent 

into reexamination because it found "[a] substantial uew question ofpatentability 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 UNENFORCEABILI1Y 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. An actual and justiciable controversy exists between Topsoe and Casale concerning 

the '168 patent. 

I 00. Due, at least in part, to Casale's repeated letters to Topsoe and to at least one Topsoe 

customer, there is a substantial controversy between Topsoe and Casale and there is sufficient 

immediacy and reality that Casale will seek to assert and enforce its patents against Topsoe. 

Therefore, a declaratory judgment action is appropriate. 

101. Topsoe seeks a judgment declaring that the claims of the '168 Patent and any 

related U.S. patents, are unenforceable under the doctrine of inequitable conduct 

102. The claims of the '168 Patent are 1menforceable due to inequitable conduct 

committed before the US PTO by Casale, Casale's attomeys (including Zardi attorneys and Marco 

Zardi), attorney Sin10n, and Casale's employees' and '168 Patent inventors' Francesco Baratto 

("Baratto") and Raffaele Ostuni ("Ostuni"), as well as Casale's Chief Technology Officer, 

Em1anno Filippi. These individuals deliberately and knowingly withheld and/or omitted 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 C.F.R. § 1.56. TI1e infonnation withheld and omitted was highly material, non­

cumulative, and was withheld and omitted with an intent to deceive the PTO and/or '168 patent 

examiner, as described below. 

103. The '168 Patent lists two inventors, Francesco Baratto and Raffaele Osn.mi. 

104. On information and belief, Casale's Chief Technology Officer, Ennanno Filippi, 

was associated with and substantively involved in the preparation or prosecution of the patent 

application. Filippi is highly involved with Casale's research, development, and design related to 

ammonia production, as well as the design of the revamping and of new ammonia plants. Filippi 

also is highly involved with Casale's efforts to seek patent protection for its ammonia technology, 

as shown by the fact his name appears 011 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. Cassie's attroneys at Zardi (e.g., Marco Zardi) were associated with aud 

substantively involved in the preparation or prosecution of the patent application. The patent 

application was based on a PCT application filed by Zardi, and specifically, Marco Zardi. On 

infonnation and belief, Zardi, aud specifically, Marco Zardi, was involved in in instructing 

Casale's U.S. lawyers on the prosecution of the patent application by, for example, 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 ou the • 168 Patent was made aware of aud acknowledged their 

duty of candor to the US PTO and duty to disclose material information to the USPTO. stating: 

I acknowledge the duty to disclose all information which is material 
to patentability as defined in 37 C.F.R. § 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 international filing date of the continuation-i11-
part application. 

Combined Declaration and Assignment signed August 28, 2019. 

109. Additionally, each inventor falsely declared in violation of37 C.F.R. § 1.63: "I am 

tile original inventor or au original joint inventor of a claimed invention in the above-identified 

application." Both inventors were fully 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 Casate·s assertion of claims ofinfiingement against Topsoe. Filippi. Ostuni, and Simon 

were each present during the September 15, 2023, call between Casale and Topsoe. 

llL TI1e '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 a1t references as well as several pieces of prior art attributable to Topsoe, including but 

not limited to the 2009 Fertilizer Association of India Annual Seminar presentation; 2009 FAI 

Paper~ and Topsoe's technology installed in IFFCO's Aonla Fertilizer plant, which Casale was 

hired to revamp between 2014 and 2018. Topsoe's disclosmes predate the '168 Patent. 

113. Baratto, oue 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 position, and the relatively small size of 

Casale, he would have worked on or at the very least known of the IFFCO project 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, prior 

to, at the time of, and after the effective filing date of the '168 Patent, at least one of the '168 

inventors, Baratto, had direct, firsthand knowledge of at least one piece of Topsoe prior art, 

namely, the low carbon ammonia processes and products embodied in the Aoula Fertilizer Plant 

that was installed by Topsoe and revamped by Casale :from 2014 to 2018. 

l 14. As CTO, Filippi duties associated witl1 this position include revamping activities. 

Due to Filippi's position, and the relatively small size of Casale, he would have worked on or at 

the very least known of the IFFCO project to revamp the Aoula 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 Filippi, had direct, firsthand knowledge of at least 

one piece of Topsoe prior art, namely, the low carbon azmnonia processes and products embodied 

in the Aonla Fertilizer Plant that was installed by Topsoe and revamped by Casale from 2014 to 

2018. 

115. Additionally, Filippi, frequently attends and presents at industry conferences. As 

just one example, Filippi attended the ESF North America 2022 Conference in Houston, Texas 

and presented on Casale's technologies for low-carbon ammoma. See 

https://www.linkedin.com/posts/casale-sa__greytogreen-a:mmonia-greenammonia-activity-

69452920146450923 52-R-ro/. 

-26-
877 Topsoe, Inc. – EX1003 

Page 877 of 1210



Case 3:24-cv-00033 Document 28 Filed on 05/02/24 in TXSD Page 27 of 43 

116. On information and belief, Filippi, Barrato, and Ostuni also had direct, firsthand 

knowledge of at least one additional piece of Topsoe prior ru1. As described above, materials from 

the 2009 F AI conference show that Casale representatives attended the Topsoe presentation, and 

Casale received tbe accompanied paper. Casale regularly participates in F AI meetings, seminars, 

and conferences and at least Filippi has attended and presented at F AI events. 

117. Fw1her, given that Topsoe and Casale are direct competitors in an industry with 

only a few players, and given that the Topsoe technology at issue had been widely known and used 

in the industry for decades, it is extremely unlikely that an alleged inventor of ammonia processes 

at Casale would not have known of Topsoe's technology. This is especially tme in light of the 

frequency at which Topsoe publishes papers and other material on this technology and in light of 

the fact Topsoe's technology is used commercially in many facilities worldwide. Casale, as one 

ofTopsoe's main competitors, 1mdoubtedly paid attention to Topsoe's activity in the marketplace 

and at industry events. In fact, Casale bas referenced Topsoe's commercial systems in its patents 

in the past, including in patents prosecuted by the Zardi finn that list Filippi as an inventor. See 

e.g. E.P. 16,168,159. 

118. The' 168 Patent is directed towards a process for synthesis of a1mnonia from natural 

gas. The '168 Patent includes two independent claims. 

l 19. The first independent claim of the '168 Patent is: 
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1. A proce~~ for synthesis of ommonio from nuturnl gus, 
the process comprising: 

conversion of a charge of desulphurized natural gas and 
ste.1m, with oxygen-enriched air or with oxygen. into a 
synthesis gas comaining hydrogen, CO i:ind CO2. in a 
conversion section~ 

treatn:1ent of said symhesis gas including at least a shift 
reaction of the carbon monoxide into CO2, and subse­
quent separation of CO2 from the gt1s. thus obtoin.ing a 
CO2-depleted synthesis gas and a CO2-rich gaseous 
flow containing 1he CO2 separated frnm the gas; 

separation of a pnrt of said CO2-depleted synthesis gas as 
fuel fraction, wherein said fud fraction is fod as fuel to 
al least one fi.1mace and wherein said separation of the 
fueJ fractfou includes the split of said CO2-dcplet1.-d 
synthesis gas into al lemn a first stream and a second 
stre~1m, said 0rst and second streams having lhe SWllt! 
composition. whcrcm the first Afrcam fonns the fuel 
lhtc.:lion and Ille se~ond stream is proce8s gas intm<le<l 
for the synthesis of ammonit1. 

Dkt. 1-1 at col. 18, 11. 38-57. 

120. The second independent claim of the '168 Patent is: 

21. A method for revamping u plant for synthesis of 
ammonia from notural gas or ammonia/urea plant. wherein 
the plant includes o rcfimuing section that includes n pri­
mary steum refonner and an air-tired secondary rcfomier, 
nnd a section for treatment of the synthesis gas by a shiil 
read ion of carbon monoxide into carbon dioxide, and ciecar­
bonation~ the method cornprising: 

providing. a flow of curiched air or oxygen and using said 
flow as oxidant. ini-tead of air~ for the secondary 
reformer: 

scpamting a part of the synthesis g,as, downstream of 
decarl:xJm11inn. fi>r use as fuel fraction. and allocating. a 
remaining process fraction of the synthesis gus for 
ammonia conversion: 

feeding said fuel fraction of the gas. which has a reduced 
CO2 content, as fhcl for nt least one furnace of the 
rtant. 

Dkt. 1-1 at col. 20, 11. 22-38. 
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121. As is 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 used as fuel. 

122. During prosecution of the application that eventually issued as the '168 Patent, 

independent claim l was independent claim 19 and independent 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, Oshmi 

et al (US 2016/0115017 Al). Office Action dated April 28, 2021. 

123. In response, Casale argued that "[ t ]he PTO ha[ d] not established a prim a facie case 

of obviousness against independent claim [1] because, at a miuinunn, the PTO ha[ d] uot 

demonstrated that the cited references teach or suggest . . . 'separation of 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 ha • the same com sition." Response dated Oct. 22, 2021. ( emphasis in 

original). Casale distinguished Reddy on the basis that Reddy did not split the synthesis gas into 

two strean1s 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,' ... plays a substantial role in the solution of the teclmical problem 

underlying 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 CO2 emissions 

of the processes disclosed in the '168 Patent.3 

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 in 
view of Osumi, "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 uot 
specifically claim that "said first and second streams having the same composition," it claimed this 
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124. At the time Casale made these statements, it was well aware that the Topsoe low 

carbon a1mnonia teclmology included this same "distinguishing feature" but intentionally 

concealed this material information from the Examiner in order to secme 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 

and 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 l and 21 iu the issued 

patent are identical to independent claims 19 and 39, respectively, filed in the preliminary 

amendment on August 13, 2019. 

126. The 2009 FAI Paper states that "Various schemes for optimizing the annnonia 

process in order to minimize the energy consumption as well as the emission of CO2 will 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, 011e used as fuel and one used 

for ammonia production, "plays a substantial role in the solution" provided in the '168 Patent. The 

2009 F AI Paper discloses that the excess syngas used for file} and the gas used to produce ammonia 

can be from the same source gas ( e.g., have the same composition). The reference explains: "excess 

synthesis gas is produced, and this excess gas is used as fuel in the prima1y 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, aud allocating a remaining process 
fraction of the synthesis gas for ammonia conversion" and incorporating the argument as to claim 
l 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 F AI Annual Seminar presentation discloses substantially the same 

infonnation as disclosed in the 2009 F AI Paper, and includes the below figure, 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 F AI Paper, this reference is highly material to the 

patentability of the '168 Patent and should have been disclosed during prosecution. 

Feed 
Reformer 

Syngas CO shift CO2 Synthesis NH3 

conversion removal section 
~ 

a -
Excess syngas 

Fuel 

128. fu addition, as part of Casale's work ou revamping the IFFCO ammonia tmits from 

2014-2108, it was given extensive access to Topsoe's design for the ammonia units and learned 

that Topsoe's design included splitting a synthesis gas stream into two streams of the same 

composition so one stream could be used as a fuel. Therefore, this infonuation is highly material 

to the claimed subject matter of the '168 Patent and should have been disclosed during prosecution 

of the '168 Patent. 

129. Despite Casale's clear and undeniable knowledge of the numerous material Topsoe 

disclosures that predated the '168 Patent, no reference 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 Casale filed 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 of tl1e ex parte reexamination. 

131. Casale intentionally omitted and only finally submitted the Second Letter that 

Topsoe had written to Casale and the 2009 publication referenced in the Second Letter to Casale 

in an IDS filed on November 2, 2023 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 disclosure to the US PTO. 

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 disclosm·es of its ammonia technology and the technology used in the 

IFFCO plant were material to patentability of the '168 Patent and are non-cumulative prior art to 

the '168 Patent. Therefore, Casale's knowing and intentional nondisclosure of these prior a.11 

references, and its access to Topsoe's technology implemented in the IFFCO plant constitutes an 

intentional and material nondisclosure. 

133. Casale knew of the mate1iality of the Topsoe prior art references before, during, 

and after prosecution of the '168 Patent, and thus intentionally withheld the iut so that it could 

receive a patent and wield that patent against Topsoe, the real inventor of the technology. The '168 

Patent bas an effective filing date of January 31, 2018, shortly after Casale completed its revamp 

ofIFFCO's Aonla Fertilizer plant. Casale began sending communications to custom.ers in the Fall 

of 2022, shortly after the '168 Patent issued 011 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 invention 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 prior rut that Casale concealed was necessarily non­

cumulative, as Topsoe's prior art papers and implementation clearly include the specific feature 

that Casale argued was the "distinguishing feature" that made its purported invention patentable 

over the prior art, and that the patent 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 

publication referenced in the Second Letter during the reexamination further demonstrates that the 

Topsoe prior a11 that Casale concealed was non-cumulative. 

135. Casale's disclosure of the Second Letter to Casale and 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 '168 Patent. including at least 2012 

MEGAMMONIA® - the Mega-Ammonia Process: the Newest Trend in the ammonia Industry. 

137. Ermanno Filippi. Francesco Baratto, Raffaele Ostuni, and Marco Zardi were aware 

of Casale's own p1ior art such as 2012 :tvIBGAfvfM:ONIA® - the Mega-Ammonia Process: the 

Newest Trend in the ammonia Industry. Indeed, Filippi has presented and published 011 the 

Megammonia. 

138. 2012 "MEG.AMMONIA® - the Mega-Ammonia Process: the Newest Trend in the 

ammonia Industry discloses a process in which CO2 is removed from synthesis gas and split into 
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two streams, one stream intended for synthesis 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 to 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 reference was published by Casale. Therefore, it is tmdeniable that Casale 

knew of this prior art reference before, at the time of, and after the filing date of the '168 Patent. 

And given that Casale knew of this art, and-by its own admission during prosecution of the '168 

patent-knew that the stream splitting feature was material to patentability, Casale should have 

disclosed this art to the examiner as well. 

141. Despite Casale' s clear and undeniable knowledge of its O\\'Il material 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 ai1 to the 

patentability of the '168 Patent as Osumi et al. (US 2016/0115017 Al), a patent application also 

owned by Casale and invented by Ostuni, was cited in the obviousness rejection of the '168 Patent. 

143. Similarly, in Casale's US2019/0023565 (which names as inventors Ermanno 

Filippi, Francesco Baratto, and Raffaele Osttmi and originates from a PCT application filed by 

Marco Zardi) Casale disclosed its own prior ait references, and the US PTO cited Topsoe prior art 

references when rejecting the claims presented by Casale. Thus, Casale knew its own prior art 

references, as well as Topsoe prior art references were material to patentability of the ' 168. 
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144. Casale's failure to disclose the Topsoe prior art references and its own prior ait 

disclosure during the initial prosecution of the ' 168 Patent was done knowingly and intentionally, 

with the intent to fraudulently obtain the '168 Patent by with.holding material prior art references. 

Th.is therefore constitutes an intentional and material nondisclosure. 

145. Intentional nondisclosure of material prior art during prosecution of a patent 

application constitutes inequitable conduct. 

146. fuequitable conduct during prosecution of a patent application renders any resultant 

patent unenforceable. 

14 7. All non-duplicative relevant prior a1t must be disclosed and filed during prosecution 

of a patent application. An explanation for not submitting any relevant prior art must be included 

dming prosecution of a patent application. No such explanation was filed during prosecution of 

the '168 Patent as to the nondisclosure of tbe 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 the materiality ofTopsoe and Casale prior 

art to the claims they were pursuing in the '168 Patent and intentionally withheld that information 

from the US PTO. 

149. Casale's, Casale's attorneys. attorney Simon's, Zardi's and Casale's employees' 

and '168 Patent inventors' Baratto and Osumi and Casale's CTO Filippi's faihare to disclose 

material infonnation 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 attomeys, attomey Simon, and Casale's employees and '168 

Patent inventors' Baratto and Osttmi engaged in this conduct to avoid the Examiner rejecting 

claims of the '168 Patent so that Casale could monetize its intellectual prope11y through litigation 

against other members of the industry, to monetize the intellectual property ofTopsoe 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 a result of the tmenforceability of the '168 Patent and Casale' s assertion of the 

'168 Patent and allegations of infringement of the '168 Patent against Topsoe and its customers, 

Topsoe has suffered and will continue to suffer hann 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. "Any 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 device, or any combination thereof, 

or any false designation of origin, false or misleading description of fact, or false or misleadi11g 

representation of fact, which-is likely to cause confusion, or to cause mistake, 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 bis or her goods, services, or commercial activities by another person, 

or in commercial advertising or promotion, misrepresents 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 damaged 

by such act" 15 U.S.C. § l 125(a)(l)(A)-(B). 

154. Casale's communications to at least one Topsoe customer in November 2022 

compared its blue ammonia technology, which it falsely 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 Patents, including the '168 Patent and 

that the '168 Patent was valid and enforceable. Further, Casale falsely claimed that Casale was 

the only legitimate source for low carbon ammonia technologies that uses a portion of the synthesis 

gas stream as :filel. Casale knew, however that these communications were false and misleading: 

Casale knew that the '168 Patent was invalid and unenforceable and that it was it not the only 

legitimate source for this technology. Casale also knew that its '067 Patent, which it specifically 

referenced in its conummications with the customer, was the subject 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, characteristics, 

and qualities of both Casale's products and ofTopsoe's products, and made o~jectively baseless 

claims to Topsoe's customers. 

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 asserted its 

unenforceable patent rights against Topsoe and notified customers of its patent rights, falsely 

claitning 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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liability under the Lanham Act. Casale has acted with malice and specific intent, as it had 

knowledge of the falsehood of its baseless statements and/or acted with reckless disregard for the 

tmth and made the statements regardless, with the intent to cause ha1m to Topsoe's reputation and 

business. 

157. The false statements made by Casale as set forth here, constitute material 

misrepresentations and/or omissions of the nature, characteristics, and qualities of Casale's and 

Topsoe's goods, setv.ices and/or connnercial activities, and are thus in violation the Lanham Act, 

15 U.S.C. § l 125(a). The statements were intended to mislead or confuse consumers and direct 

them to Casale's products instead ofTopsoe's products. 

158. Casale's communications constitute unfair competition under 15 U.S.C. § 

l 125(a)(l)(A). Casale's communications included false and misleading descriptions and 

representations of facts, including the enforceability of the Disputed Patents and their 

infringement. These false and misleading descriptions and representations of fact were made with 

knowledge of their falsehood and with the bad faith intent to cause conft1sion and mistake as to 

the ability ofTopsoe and its customers to make, use. sell, and offer to sell the Topsoe 'slow carbon 

(blue) ammonia products and processes and were Jikely to cause such confusion and mistake. 

159. Casale's commmrication to customers constitutes c01wnercial advertising or 

promotion as it constitutes co1wnercial speech by a competitor with the intent to influence 

cousmuers into buying Casale's services rather than Topsoe's. Casale's commllllication to 

customers constitutes sufficient dissemination 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 nwnber 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 commercial advertising and promotion within the scope 

of the Lanham Act. Casale engaged in a course of conduct specifically to interfere with Topsoe's 

relationships with its customers by notifying at least one customer of Topsoe's alleged 

infringement, and creating tmcertainty as to Topsoe customers' abilities 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, sent a letter to at least one 

customer with operations in the 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. Addition.ally, Casale has caused its blue 

ammonia technology products to enter interstate commerce, including through its proposals to 

customers in the U.S. 

161. Casale' s comnnmications deceived and/or had the capacity to deceive customers. 

As a result ofCasale's com.mw1ications, at least one customer is under the impression that Casale 

owns valid, enforceable, and exclusive rights to low carbon (blue) ammonia technology, which is 

nottme. 

162. Casale's communications are material and likely 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 conummications were likely to influence purchasing decisions. 
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163. As a direct and proximate result ofCasale's false and misleading statements in the 

marketplace, Casale caused economic injury to Topsoe. Casale's false and misleading statements 

have caused at least one customer to withhold trade from Topsoe. 

164. Further, as a direct and proximate result of Casale's false and misleading 

statements, Topsoe has suffered, and will continue to suffer, monetary damages, and seeks 

recovery, in an amount to be proven at trial, to compensate for Casale 's false advertising and unfair 

competition. Casale's false advertising and unfair competition will continue to damage Topsoe, 

causing irreparable harm for which there is no adequate remedy at law, unless enjoined by this 

Comt. 

165. Casale acted in bad faith, intentionally, with knowledge of, and in willful and 

conscious disregard ofTopsoe's rights, in misrepresenting the nature, characteristics aud qualities 

of Casale' s process and its illicitly obtained '168 Patent and ofT opsoe' s process. Topsoe is entitled 

to injllllctive relief and to the recovery of all available damages, interest, attorneys' fees, costs, 

enhanced damages, and Casale's profits. 

166. Tiris is an exceptional case within the meaning of Section 35 of the Lanham Act, 

15 U.S.C. § 1117. 

THIRD COUNT 

(COMMON LAW UNFAIR COMPETITION) 

167. Topsoe incorporates by reference the allegations set forth in this Complaint as 

though fully set forth herein. 

168. 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 connnon law unfair competition. 
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169. As described in Topsoe's Lanham Act claims, Casale has, among other things, 

knowingly made false and misleading representations to Topsoe' s customers regarding the validity 

and enforceability of the Disputed Patents aud their alleged infringement. 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 T opsoe and its 

customers to make, use. sell, and offer to sell Topsoe's low carbon (blue) aDllilonia 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 ammmt to be 

proven at trial, adequate to compensate for Casale 's false advertising and tmfair competition. 

Casale's unfair competition will continue to damage Topsoe, causing irreparable hmm for which 

there is no adequate remedy at law, mtless enjoined by this Court. 

170. As a direct and proximate result of Casale's false and misleading statements, 

Topsoe has suffered, is suffering, and will continue to suffer immediate and continuing irreparable 

injmy for which there is uo adequate remedy at law. 

171. On information and beliet Casale's false and misleading statements are knowing 

and willfitl, flagrant, and/or with inteutional disregard as to the trne 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 pursuant to 35 U.S.C. § 285. or otherwise 
permitted by law; 

C. for judgment awarding to Topsoe all gains, profits, and advantages derived by 
Casale as a result of its wrongful conduct~ 
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D. for judgment awarding monetary damages sufficient to compensate Topsoe for the 
ham1 suffered as a result of Casale's wrongful conduct; 

E. for a judgment awarding enhanced damages and/or attorneys• fees pursuant to 
15 U.S.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 fitrther 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. for judgment awarding costs of suit, as well as pre- and post-judgment interest; and 

I. for judgment awarding Topsoe such other and further relief as the Court may deem 
just and proper. 

-42-
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Case 3:24-cv-00033 Document 28 Filed on 05/02/24 in TXSD Page 43 of 43 

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 vice) 
Morrison & Foerster 
755 Page Mill Road 
Palo Alto, CA 94304 
Telephone: (650) 813-5688 
Email: kkuwayti@mofo.com 

Berkeley G. Fife (pro hoc vice) 
Morrison & Foerster 
755 Page Mill Road 
Palo Alto, CA 94304 
Telephone: (650) 813-5626 
Email: bfife@mofo.com 

-43 -

Respectfully submitted 

By: ls/Robert Riddle 

Robert R. Riddle (attorney-in-charge) 
Texas Bar No. 24035495 
S.D. Tex. No. 1553007 
Telephone: (713) 469-388 l 
Facsimile: (713) 469-3899 
Email: rriddle@reedsmith.com 

Daniel Avilla II 
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: • @· • 

Jennifer Black (pro hac vice) 
Reed Smith LLP 
1717 Arch Street, #3100 
Philadelphia, PA 19103 
Telephone: 215-241-5460 
Email: jblack@reedsmith.com 

Cou11se/ for Plaintiff 
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Espacenet 

CN103303863A Method for producing ammonia synthesis gas fran coke-oven gas 

Applicants: HUANG JIAHU 

Inventors: HUANG JIAHU 

Classlffcations: 
IPC C01B3/02; C01B3/34; 

Priorities: CN201310233151A2013-06-13 

Application: CN201310233151A·2013-06-13 

Publication: CN103303863A·2013-09-18 

Published as: CN103303863A 

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, firstly separating out 
hydrogen in the coke-oven gas for later use; respectively converting remaining high methane gas with vapor and sir, 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 amma,ie synthesis gas, wherein ell 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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Patent Translate 
Powered by EPO and Google 

Notice 
This translation is machine-generated. It cannot be guaranteed that it is inteUigible, accurate, complete, reliable Of 

flt for specitlc purposes. Critical decisions, such as commercially relevant Of financial 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 desulfurizatlon as raw material, and is cbaractetized by the following steps: 

l' 
1a: Separate the hydrogen from the coke oven gas for subsequent use; 

2' 
22 : The remaining coke oven gas after hydrogen separation is methane-rich gas, which is successively subjected to 

heat exchange steam catalytic reforming with water vapor to convert methane and other hydrocarbons Into 
hydrogen and carbon monoxide to obtain reformed gas, and then subjected to autothermal catalytic reforming 
with air to convert carbon monoxide in the ref onned gas into hydrogen and carbon dioxide to obtain 
converted gas; 

3' 
:r, : After removing carbon dioxide from the shift gas, decarbonized gas is obtained, and the decarbonized gas is 

mixed with the hydrogen separated in step l' 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 l' 

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 l' is about 90 (v) %. 

4. 
46 The method according to claim 1, characterized ln 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. 
s1 The method according to claim l, 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>O/C=2. 7-4.0. 

6. 
s1The 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 '. 

7. 
62 The method according to claim l, 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. 
G1 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: 

1& The methane-rich gas is compressed to 1 ~4Mpa with a sulfur content of less than 0.2ppm, heated to 
250~450 t , and then mixed with water vapor pressurized to 1 ~4MPa; 

n The mixture of methane-rich gas and water vapor is converted from methane to hydrogen and carbon 
monoxide in a heat exchange reformer at 400-550° C: 

110 After the methane-rich gas and water vapor complete the conversion from methane to hydrogen and carbon 

25-04-2024 2 897 Topsoe, Inc. – EX1003 
Page 897 of 1210



monoxide, they are autothermaUy converted in a second-stage furnace together with air preheated to a 
temperature consistent with or dose to that of the converted gas to obtain hydrogen and carbon monoxide. 

10. 
a1 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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VIAeFILE 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 

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 

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

Dear Commissioner: 

) 
) 
) 
) 
) 
) 
) Art Unit 
) 3991 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

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 

compnsmg: 

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 

ammoma. 

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. 

2 
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Application No. 96/000,424 
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. 

3 
4894-9181-8939\l 

909 Topsoe, Inc. – EX1003 
Page 909 of 1210



Application No. 96/000,424 
Amendment "B" dated May 28, 2024 
Reply to Final Office Action dated April 22, 2024 

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] convers10n 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. 

4 
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Application No. 96/000,424 
Amendment "B" dated May 28, 2024 
Reply to Final Office Action dated April 22, 2024 

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 

A. BACKGROUND 

REMARKS 

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. 1 

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 m view of the above 

amendments to the claims and the following remarks. 

B. NOTICE OF EXISTENCE OF CONCURRENT LITIGATION PROCEEDINGS 

As required under 37 C.F.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 ("F AI") 

1 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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Application No. 96/000,424 
Amendment "B" dated May 28, 2024 
Reply to Final Office Action dated April 22, 2024 

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 ("F AI") Annual Seminar 

presentation and paper, Patent Owner respectfully submits that this ref ere nee 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 I February 2012 issue of Nitrogen + Syngas (seep. 

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 

7 
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Application No. 96/000,424 
Amendment "B" dated May 28, 2024 
Reply to Final Office Action dated April 22, 2024 

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 1s 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 et al. ("Licht") and Foreign Patent No. EP28 l 7260 ("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. PA TENT ABLE 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 

8 
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Amendment "B" dated May 28, 2024 
Reply to Final Office Action dated April 22, 2024 

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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Amendment "B" dated May 28, 2024 
Reply to Final Office Action dated April 22, 2024 

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. 

MSS: JR: ss 

4894-9181-8939\l 

Dated this 28th 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 
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CN102381717A Method for converting natural gas to produce ammonia and device 

Applicants: PETROCHINA CO l TD 

Inventors: YUEHUA BAl,JIANGUANG FAN,JING CHEN,XUESHENG HU.WEI ll,CHAO CHEN,YUAN XUE,LIYUN ZHANG 

Classifications: 
IPC C01C1l04; 

CPC Y02P20/141 (EP); Y02P20/52 (EP); 

Priorities: CN201010269717A 2010-09-01 

Application: CN201010269717 A·2010-09-01 

Publication: CN102381717A·2012-03-21 

Published as: CN102381717A;CN102381717B 

Method for converting natural gas to produce ammonia and device 

Abstract 

The invention relates to a method for converting natural gaa lo produce ammonia and a device. 70%-80% of natural gas is 
partially oxidized llllith oxygen to 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 t> 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 decarburizatlon 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 is low in investment, and energy consumption is low. 
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CLAIMS CN102381717 A 

1. 
13 A method for producing ammonia by converting natural gas, characterized in that: 
u After two stages of compression, the natural gas with a pressure of6.52MPa (G), a temperature of 135.7C and 

a total sulfur content of I 0mg/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 ·t by the oxygen/natural gas ratio to generate crude 
synthesis gas with H<sub>2</sub>, CO, CO<sub>2</sub> as raw materials and a small amount of methane; 

11 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: L After the mixed gas is preheated to 540-560" C by the mixed gas at 
the outlet of the gasifier and the heat exchange refonner, it enters the heat exchange refonner, and the natural 
gas and the medium-pressure steam undergo a conversion reaction In the reforming tube equipped with a 
nickel catalyst to generate hydrogen and carbon oxides: the gas pressure out of the heat exchange reformer is 
6.3MP(G), the temperature is about860' C, and the methane contentis 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 t.ower, and the gas is saturated with the condensate from the conversion system: 

n The mixed gas at the outlet of the heat exchange reformer at 6. 4MPa and 220.5 t: , which has been humidified 
by the water washing 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 ls converted into CO<sub>2</sub>, releasing reaction heat. The process gas at the outlet 
contai.ns 0.412% CO and has a temperature of 249 C, and enters the decarbonization system. 

11 The decarbonizati.on system adopts a process flow of two-stage absorption, two-stage regeneration and one­
stage high-pressure Dash evaporation; the process gas after decarbonization by MDEA solution is sent to the 
gas refining unit after defoaming and separation ofllquid droplets: the CO<sub>2</sub> gas removed in the 
decarbonization system is sent to the urea unit after cooling and separation; 

J7 The gas refining unit uses liquid nitrogen washing technology under cryogenic conditions. The process gas is 
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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 l.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 
compressor. 

J9 The synthesis gas compressor is divided into three stages for compression. In the third stage, the synthesis gas is 
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 flrst 
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, which is used to heat the synthesis gas at the outlet of the synthesis gas compressor, and is cooled to 
4.4 ° C before entering the separator; the circulating gas separated by the separator 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 pre~ure reduction to go to the urea device. 

2. 
511 The method for producing ammonia by natural gas reforming according to claim l is characterized in that: a 

non-quenching process gasifier is used. the gasification pressure is 6-7Mpa; and the operating temperature 
should be in the range of 1102-1150 ° C. 

3. 
ss The method for producing ammonia by converting natural gas according to claim l is characterized in that: a 

nonnal 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 ls less than 2ppm. 

4. 
n The method for producing ammonia by converting natural gas according to claim I, characterized in that: 
12 Liquid ammonia separation is post-tower separation, with two-stage ammonia cooling, and the ammonia 

condenser temperatures are 17-19 ° C and 1-3 • C respectively. 

5. 
11 L A device for producing ammonia by natural gas reforming as claimed in claim l, 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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