






























































































































PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUTHORITY PCT 
To: 

De Clercq & Partners 

Edgard Gevaertdreef 1 0a 

9830 Sint-Martens-Latem 

BELGIQUE 

NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL SEARCH REPORT AND 

THE WRITTEN OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY, OR THE DECLARATION 

(PCT Rule 44.1) 

Date of mailing 
( day/month/year) 

6 December 2022 (06-12-2022) 

Applicant's or agent's file reference 

YARA-241-PCT FOR FURTHER ACTION See paragraphs 1 and 4 below 

International application No. International filing date 

PCT/E P2022/073638 ( day/month/year) 
25 August 2022 (25-08-2022) 

Applicant 

YARA INTERNATIONAL ASA 

The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 

Filing of amendments and statement under Article 19: 
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
international search report. 

How? Directly to the International Bureau preferably through ePCT, or on paper to: 
The International Bureau of WIPO, 34 chemin des Colombettes, 1211 Geneva 20, Switzerland 

For more detailed instructions, see the PCT Applicant's Guide, International Phase, paragraphs 9.004 - 9.011. 

The applicant is hereby notified that no international search report will be established and that the declaration under 
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

□ 
□ 

the protest together with the decision thereon has been transmitted to the International Bureau together with any 
request to forward the texts of both the protest and the decision thereon to the designated Offices. 
no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Reminders 
The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority 
to the International Bureau. These comments will be made available to the public after international publication. The 
International Bureau will send a copy of such comments to all designated Offices unless an international preliminary 
examination report has been or is to be established. 
Shortly after the expiration of 18 months from the priority date, the international application will be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international 
application, or of the priority claim, must reach the International Bureau before the completion of the technical preparations for 
international publication (Rules 90bis.1 and 90bis.3). 
Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority 
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the 
prescribed acts for entry into the national phase before those designated Offices. In respect of other designated Offices, the 
time limit of 30 months (or later) will apply even if no demand is filed within 19 months. For details about the applicable time 
limits, Office by Office, see www.wipo.int/pct/en/texts/time_limits.html and the PCT Applicant's Guide, National Chapters. 

Within 22 months from the priority date, the applicant may request that a supplementary international search be carried 
out by a different International Searching Authority that offers this service (Rule 45bis.1 ). The procedure for requesting 
supplementary international search is described in the PCT Applicant's Guide, International Phase, paragraphs 8.006-8.032. 

Name and mailing address of the International Searching Authority 

;) 

European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk 
Tel. (+31-70) 340-2040 

--- Fax: (+31-70) 340-3016 

Form PCT/ISN220 (revised January 2020) 

Authorized officer 

MARCHETTO, Lisa 

Tel: +49 (0)89 2399-2796 



PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference FOR FURTHER see Form PCT/ISA/220 
YARA-241-PCT ACTION as well as, where applicable, item 5 below. 

International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year) 

P CT/E P 2022/0 73638 25 August 2022 (25-08-2022) 25 August 2021 (25-08-2021) 

Applicant 

YARA INTERNATIONAL ASA 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of 3 sheets. 

0 It is also accompanied by a copy of each prior art document cited in this report. 

1 . Basis of the report 

2. 

3. 

a. With regard to the language, the international search was carried out on the basis of: 

b. □ 

c. □ 

□ 

□ 

CR] the international application in the language in which it was filed 

□ a translation of the international application into _________ , which is the language 
of a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1 (b)) 

This international search report has been established taking into account the rectification of an obvious mistake 
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

Certain claims were found unsearchable (See Box No. II) 

Unity of invention is lacking (see Box No Ill) 

4. With regard to the title, 

0 the text is approved as submitted by the applicant 

D the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

0 
□ 

the text is approved as submitted by the applicant 

the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant 
may, within one month from the date of mailing of this international search report, submit comments to this Authority 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. _____ _ 

D as suggested by the applicant 

D as selected by this Authority, because the applicant failed to suggest a figure 

D as selected by this Authority, because this figure better characterizes the invention 

none of the figures is to be published with the abstract 

Form PCT/ISA/210 (first sheet) (July 2022) 



INTERNATIONAL SEARCH REPORT 
International application No 

PCT/EP2022/073638 

A. CLASSIFICATION OF SUBJECT MATTER 
INV. C01B21/26 B01D53/56 C01B21/28 C01B21/38 
ADD. 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

C0lB B01D 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

EPO-Internal 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X DE 10 2013 004341 Al (THYSSENKRUPP UHDE 1-18 
GMBH [DE]) 18 September 2014 (2014-09-18) 
claims 1-27 
paragraphs [0082] - [0104], [0107] -
[0111] 
figures 1,2 

-----
A us 6 264 910 Bl (MAURER RAINER [DE] ET AL) 1-18 

24 July 2001 (2001-07-24) 
claims 1-7 
column 5, line 38 - column 6, line 30 
figure 1 

-----
A "Latest nitric acid process design", 1-16 

NITROGEN,, 
no. 165, 1 January 1987 (1987-01-01), 
pages 32-40, XP001266113, 
figure 2 

-----

□ Further documents are listed in the continuation of Box C. GJ See patent family annex. 

* Special categories of cited documents : 
"T" later document published after the international filing date or priority 

"A" document defining the general state of the art which is not considered 
date and not in conflict with the application but cited to understand 

to be of particular relevance 
the principle or theory underlying the invention 

"E" earlier application or patent but published on or after the international "X" document of particular relevance;; the claimed invention cannot be 
filing date considered novel or cannot be considered to involve an inventive 

"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 
cited to establish the publication date of another citation or other "Y" document of particular relevance;; the claimed invention cannot be 
special reason (as specified) considered to involve an inventive step when the document is 

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination 
means being obvious to a person skilled in the art 

"P" document published prior to the international filing date but later than 
the priority date claimed "&" document member of the same patent family 

Date of the actual completion of the international search Date of mailing of the international search report 

28 November 2022 06/12/2022 

Name and mailing address of the ISA/ Authorized officer 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 

1 
Tel. (+31-70) 340-2040, 

Gerwann, Jochen Fax: (+31-70) 340-3016 

Form PCT/ISA/210 (second sheet) (April 2005) 



INTERNATIONAL SEARCH REPORT 
International application No 

Information on patent family members 
PCT/EP2022/073638 

Patent document 

I 
Publication 

I 
Patent family 

I 
Publication 

cited in search report date member(s) date 

DE 102013004341 Al 18-09-2014 AU 2014231220 Al 01-10-2015 
BR 112015022805 A2 18-07-2017 
CA 2905560 Al 18-09-2014 
CN 105209382 A 30-12-2015 
DE 102013004341 Al 18-09-2014 
EP 2969937 Al 20-01-2016 
ES 2681599 T3 14-09-2018 
KR 20150128949 A 18-11-2015 
RU 2015140607 A 20-04-2017 
us 2016039674 Al 11-02-2016 
us 2019359486 Al 28-11-2019 
WO 2014139678 Al 18-09-2014 

-----------------------------------------------------------------------
us 6264910 Bl 24-07-2001 EP 0945400 A2 29-09-1999 

ES 2177162 T3 01-12-2002 
JP 4469437 B2 26-05-2010 
JP Hl1314907 A 16-11-1999 
us 6264910 Bl 24-07-2001 

-----------------------------------------------------------------------

Form PCT/ISA/210 (patent family annex) (April 2005) 



PATENT COOPERATION TREATY 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: 

see form PCTASAQ20 

PCT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.1) 

Date of mailing 

(day/month/year) see form PCHSA,210 (second sheet) 

Applicant's or agent's file reference 

see form PCTASAQ20 
FOR FURTHER ACTION 
See paragraph 2 below 

International application No. 

PCT /E P2022!073638 
International filing date (day/month/year) 

25.08.2022 

International Patent Classification (IPC) or both national classification and IPC 

INV. C01B21i26 B01 D53;56 C01B21i28 C01B21/.38 

Applicant 

YARA INTERNATIONAL ASA 

1. This opinion contains indications relating to the following items: 

[2J Box No. I 

□ Box No. II 

Basis of the opinion 

Priority 

Priority date (day/month/year) 

25.08.2021 

□ Box No. Ill 

□ Box No. IV 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 
[2J Box No. V Reasoned statement under Rule 43bis.1 (a)(i) with regard to novelty, inventive step and industrial 

applicability; citations and explanations supporting such statement 

D Box No. VI Certain documents cited 

D Box No. VII Certain defects in the international application 

D Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will usually be considered to be a 
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where 
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the 
International Bureau under Rule 66.1 bis(b) that written opinions of this International Searching Authority 
will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to 
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months 
from the date of mailing of Form PCHSAQ20 or before the expiration of 22 months from the priority date, 
whichever expires later. 

For further options, see Form PCHSAQ20. 

Name and mailing address of the ISA: 

European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 
Fax: +49 89 2399 - 4465 

Form PCHSA,237 (Cover Sheet) (July 2022) 

Date of completion of 
this opinion 

see form 
PCHSA,210 

Authorized Officer 

Gerwann, Jochen 

Telephone No. +49 89 2399-0 



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. 
PCT /E P2022!073638 

Box No. I Basis of the opinion 

1. With regard to the language, this opinion has been established on the basis of: 

IZI the international application in the language in which it was filed. 

□ a translation of the international application into , which is the language of a translation furnished for the 
purposes of international search (Rules 12.3(a) and 23.1 (b)). 

2. □ This opinion has been established taking into account the rectification of an obvious mistake authorized 
by or notified to this Authority under Rule 91 (Rule 43bis.1 (a)) 

3. □ With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this 
opinion has been established on the basis of a sequence listing: 

a. □ forming part of the international application as filed. 

b. □ furnished subsequent to the international filing date for the purposes of international 
search (Rule 13ter.1(a)), 

□ accompanied by a statement to the effect that the sequence listing does not go beyond the 
disclosure in the international application as filed. 

4. □ With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this 
opinion has been established to the extent that a meaningful opinion could be formed without a WIPO 
Standard ST.26 compliant sequence listing. 

5. Additional comments: 

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 

2. Citations and explanations 

see separate sheet 

Form PCHSA/237 (July 2022) 

Yes: 
No: 

Yes: 
No: 

Yes: 
No: 

Claims 
Claims 

Claims 
Claims 

Claims 
Claims 

1-18 

1-18 

1-18 



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

Re Item v 

International application No. 

PCT /E P2022/073638 

Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

Reference is made to the following documents: 

D1 DE 10 2013 004341 A 1 (THYSSENKRUPP UHDE GMBH [DE]) 18 
September 2014 (2014-09-18) 

D2 US 6 264 910 B1 (MAURER RAINER [DE] ET AL) 24 July 2001 
(2001-07-24) 

D3 "Latest nitric acid process design", 
NITROGEN,, 
no. 165, 1 January 1987 (1987-01-01), pages 32-40, XP001266113, 

1 The present application does not meet the criteria of Article 33(1) PCT, because 
the subject-matter of claims 1-18 does not involve an inventive step in the sense 
of Article 33(3) PCT. 

Document D1 is regarded as being the prior art closest to the subject-matter of 
claim 1, and discloses a dual-pressure plant for producing HNO3 (fig. 2). Air 
(100) is compressed (1) and directed via line (120) together with vaporized NH3 
(2) and 02 depleted gas mixture (220) into oxidation reactor (3). The gas 
mixture, entering (3) has a molar ratio of O2/NH3 from 1.25 to 1.75. NOx/H2O, 
leaving (3) is first cooled in the heat-exchanger (4) and afterwards directed to 
the condenser (5), from which non-condensed NOx leaves via line (140). 
Diluted HNO3, leaving (5) is directed to the absorption tower (8) via line (150). 
NOx, leaving (5) via (140) is compressed in (7) and directed to (8). HNO3 is 
obtained from (8) and leaves via line (160). Tail gas leaves (8) via line (180) and 
is heated in the heat exchanger (4) and purified in (9). Purified tail gas leaves 
(9) via line (190) and is split in two streams, wherein one part is directed to the 
turbine (10) for recovering energy, while the remaining purified tail gas is 
expanded in (11 ), before redirected with the compressed air from compressor 
(1) via line (120) into the reactor (3) (D1: claims 1-27; paragraphs [0082]-[0104], 
[0107]-[0111 ]; fig. 1, 2). 

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005) 



WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) 

International application No. 

PCT /E P2022/073638 

The subject-matter of claim 1 therefore differs from this known document D1 in 
that the plant comprises means for measuring and adjusting different gas 
concentration. 

The subject-matter of claim 1 is therefor novel (Art. 33(2) PCT). 

Although no information provided in the present application, the technical effect 
linked to the differentiating feature can be seen in running the plant under 
optimized conditions. 

The problem to be solved by the present invention may be regarded as to run 
the plant for preparing HNO3 und optimized production conditions. 

The solution proposed in claim 1 of the present application cannot be 
considered to involve an inventive step (Article 33(3) PCT): 

Using "means" for measuring and adjusting gas concentrations in a modern 
plant for producing HNO3 by oxidation of NH3 is what a skilled person would 
apply the exercise of inventive skill, in order to solve the problem posed. 

Therefore, the subject-matter of claim 1 does not fulfil the requirement of Art. 
33(3) PCT. 

Dependent claims 2-8 do not appear to contain any additional features which, in 
combination with the features of any claim to which they refer, meet the 
requirements of the PCT in respect of novelty and/or inventive step. 

Present claim 9 discloses a method for producing HNO3 in a production plant 
according to any one of claims 1-8. 
With regard to novelty and inventive step, the same arguments apply mutatis 
mutandis to the subject-matter of independent claim 9 and of dependent claims 
10-16. 

Present claim 17 discloses a plant according to any one of claims 1-8 for 
performing the method according to any one of claims 9-16. 
With regard to novelty and inventive step, the same arguments appl mutatis 
mutandis to the subject-matter of independent claim 17. 

Present claim 18 discloses a method for revamping a plant for producing HNO3. 
With regard to novelty and inventive step, the same arguments appl mutatis 
mutandis to the subject-matter of independent claim 18. 

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005) 
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Information on Search Strategy - Pilot phase {see OJ 201s, A86) 
The type of information contained in this sheet may change during the pilot for improving 
the usefulness of this new service. 

Application Number 

PCT/EP2022/073638 

TITLE: DUAL PRESSURE SYSTEM FOR PRODUCING NITRIC ACID AND METHOD OF OPERATING 
THEREOF 

APPLICANT: YARA INTERNATIONAL ASA 

IPC CLASSIFICATION: C01B21/26, B01D53/56, C01B21/28, C01B21/38 

EXAMINER: Gerwann, Jochen 

CONSULTED DATABASES: NPL 

CLASSIFICATION SYMBOLS DEFINING EXTENT OF THE SEARCH: 

IPC: 

CPC: C01B21/26, B01D53/56, C01B21/28, C01B21/38 

FI/F-TERMS: 

KEYWORDS OR OTHER ELEMENTS FEATURING THE INVENTION: 
dual pressure, HNO3, pressurized air, redirecting tail gas, turbine 



Possible steps after receipt of the international search report (ISR) and written 
opinion of the International Searching Authority (WO/ISA) 

General 
information 

Filing informal 
comments 

For all international applications, the competent International Searching 
Authority (ISA) will establish an international search report (ISR) accompanied 
by a written opinion of the International Searching Authority (WO/ISA). The 
WO/ISA may be responded to by 

• filing informal comments with the International Bureau of WIPO (18) 
(where no demand for international preliminary examination (demand) 
is filed) 

• filing amendments under Art. 19 PCT (this can be done whether or not 
a demand is filed) 

• filing amendments under Art. 34 PCT and/or formal observations in 
response to objections raised in the WO/ISA (where a dem~nd is 
actually filed) 

This document explains these possibilities. 

After receipt of the ISR and WO/ISA, the applicant may file informal comments 
on the WO/ISA, directly with the 18 (see International Search and Preliminary 
Examination Guidelines 2.15). These will be communicated to the 
designated/elected Offices, together with the International Preliminary Report 
on Patentability (IPRP) at 30 months from the priority date. 

Amending claims The applicant may file amended claims under Art. 19 PCT, directly with the 
under 18 by the later of the following dates: 
Art.19 PCT 

• 2 months from the date of mailing of the ISR and the WO/ISA 
• 16 months from the priority date 

However, any such amendment received by the 18 after the expiration of the 
applicable time limit shall be considered to have been received on time by 
the 18, if it reaches it before the technical preparations for international 
publication have been completed (the 15th day prior to the date of publication, 
see PCT Applicant's Guide, International Phase, 9.013). 

For further information, please see Rule 46 PCT as well as form PCT/ISA/220. 

Please also note that, when filing amended claims under Art. 19 PCT, such 
amendments shall be accompanied by a letter identifying the amendments 
made and also the basis for the amendments in the application as originally 
filed (Rule 46.5(b) PCT). Where a demand is filed, failure to comply with this 
requirement may result in the amendments being ignored in the International 
Preliminary Examination Report (IPER), see Rule 70.2(c-bis) PCT. 



Filing a demand 
for international 
preliminary 
examination 

In principle, the WO/ISA will be considered to be the written opinion of the 
International Preliminary Examining Authority (IPEA). Where the WO/ISA 
issued by the EPO as ISA gives a positive opinion on the international 
application and the invention to which it relates, filing a demand with the EPO 
as IPEA,would normally be unnecessary, since a positive IPRP would anyway 
be established by the 18 based on the WO/ISA (see also further below). 

If the applicant wishes to file a demand (for example, to allow him to argue his 
case in international preliminary examination with regard to objections raised in 
a negative WO/ISA before the IPEA issues an IPER), this must be done before 
expiration of 3 months after the date of mailing of the ISR and WO/ISA or 
22 months after priority date, whichever expires later (Rule 54bis PCT). 
Amendments under Art. 34 PCT can be filed with the IPEA, normally at the 
same time as filing the demand (Rule 66.1 (b) PCT) or within the time limit set 
for reply to any written opinion issued during international preliminary 
examination by the IPEA. 

If a demand is filed at the EPO as IPEA and no comments/amendments have 
been received by the time the EPO starts drawing up the IPER (Rule 66.4bis 
PCT), the WO/ISA will be transformed by the IPEA into an IPER (also called 
the IPRP (Chapter 11) which would merely reflect the content of the WO/ISA 
(OJ 10/2011, 532). The demand can still be withdrawn (Art. 37 PCT). 

Please also note that, when filing amendments under Art. 34 PCT, such 
amendments shall be accompanied by a letter which identifies the 
amendments made and also the basis for the amendments in the application 
as originally filed (Rule 66.8(a) PCT). Failure to comply with this requirement 
may result in the amendments being ignored in the IPER (IPRP (Chapter 11)), 
see Rule 70.2(c-bis) PCT. 

Filing a request The applicant may, with the 18, file a request for supplementary international 
for supplementary search under Rule 45bis.1 PCT. The present ISR and WO/ISA may also be 
international taken into account in the execution of that supplementary international search, 
search provided that these are available to the Authority charged with this task before 

it starts the supplementary search (Rule 45bis.5 PCT). 

End of the 
international 
phase 

This kind of request cannot be filed specifying the ISA who did the 
international search. 

More information on this topic can be found in the PCT Applicant's Guide, 
Chapter 8 (http://www. wipo. int/pct/en/guide/ip08.html). 

Where no demand is filed, at the end of the international phase, the 18 will 
transform the WO/ISA into the IPRP (PCT Chapter I) (Rule 44bis PCT), which 
will then be transmitted together with possible informal comments to the 
designated Offices. Where a demand is filed, the WO/ISA is not transformed 
into an IPRP (Chapter I) by the 18, but rather the IPEA will establish an IPER, 
(the IPER is the same as the IPRP (PCT Chapter II), see Rule 70.15 PCT). 
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Bitte beachten Sie, dass angefi.ihrte Nichtpatentliteratur (wie z. B. 
wissenschaftliche oder technische Dokumente) je nach geltendem Recht 
dem Urheberrechtsschutz und/oder anderen Schutzarten fi.ir schriftliche 
Werke unterliegen k6nnte. Die Vervielfaltigung urheberrechtlich 
geschi.itzter Texte, ihre Verwendung in anderen elektronischen oder 
gedruckten Publikationen und ihre Weitergabe an Dritte ist ohne 
ausdri.ickliche Zustimmung des Rechtsinhabers nicht gestattet. 

Veuillez noter que les ouvrages de la litterature non-brevets qui sent 
cites, par exemple les documents scientifiques ou techniques, etc., 
peuvent etre proteges par des droits d'auteur et/ou toute autre protection 
des ecrits prevue par les legislations applicables. Les textes ainsi 
proteges ne peuvent etre reproduits ni utilises dans d'autres publications 
electroniques ou imprimees, ni rediffuses sans l'autorisation expresse du 
titulaire du droit d'auteur. 

Please be aware that cited works of non-patent literature such as 
scientific or technical documents or the like may be subject to copyright 
protection and/or any other protection of written works as appropriate 
based on applicable laws. Copyrighted texts may not be copied or used 
in other electronic or printed publications or re-distributed without the 
express permission of the copyright holder. 
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0 For receiving Office use only
0-1 International Application No.

0-2 International Filing Date

0-3 Name of receiving Office and "PCT
International Application"

0-4 Form PCT/RO/101 PCT Request
0-4-1 Prepared Using PCT Online Filing

Version 3.51.000.275e MT/FOP
20141031/0.20.5.24

0-5 Petition
The undersigned requests that the present international application be processed according to the Patent Cooperation
Treaty

0-6 Receiving Office (specified by the
applicant) European Patent Office (EPO) (RO/EP)

0-7 Applicant's or agent's file reference YARA-241-PCT
I Title of Invention Dual pressure system for producing

nitric acid and method of operating
thereof

II Applicant
II-1 This person is Applicant only
II-2 Applicant for All designated States
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II-5 Address Drammensveien 131

0277 Oslo
Norway

II-6 State of nationality NO
II-7 State of residence NO
III-1 Applicant and/or inventor
III-1-1 This person is Inventor only
III-1-3 Inventor for All designated States
III-1-4 Name (LAST, First) VIGELAND, Bent
III-1-5 Address Nordheimvegen 63

3714 Skien
Norway

III-2 Applicant and/or inventor
III-2-1 This person is Inventor only
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III-2-4 Name (LAST, First) ØIEN, Halvor
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3943 Porsgrunn
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III-3 Applicant and/or inventor
III-3-1 This person is Inventor only
III-3-3 Inventor for All designated States
III-3-4 Name (LAST, First) FAUCONNIER, Peter
III-3-5 Address Brusselsesteenweg 127

1850 Grimbergen
Belgium

III-4 Applicant and/or inventor
III-4-1 This person is Inventor only
III-4-3 Inventor for All designated States
III-4-4 Name (LAST, First) DE SMET, Andre
III-4-5 Address Volkerak 7

4535 JH Terneuzen
Netherlands

IV-1 Agent or common representative; or
address for correspondence
The person identified below is hereby/
has been appointed to act on behalf of
the applicant(s) before the competent
International Authorities as:

Agent

IV-1-1 Name De Clercq & Partners
IV-1-2 Address Edgard Gevaertdreef 10a

9830 Sint-Martens-Latem
Belgium

IV-1-3 Telephone No. +3292802340
IV-1-4 Facsimile No. +3292802345
IV-1-5 e-mail info@dcp-ip.com
IV-1-6 Agent's registration No. 458
V DESIGNATIONS
V-1 The filing of this request constitutes under Rule 4.9(a), the designation of all Contracting States bound by the PCT

on the international filing date, for the grant of every kind of protection available and, where applicable, for the
grant of both regional and national patents.

VI-1 Priority claim of earlier regional
application

VI-1-1 Filing date 25 August 2021 (25.08.2021)
VI-1-2 Number 21193029.2
VI-1-3 Regional Office EP
VI-2 Priority claim of earlier regional

application
VI-2-1 Filing date 11 January 2022 (11.01.2022)
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VI-2-3 Regional Office EP
VI-3 Priority document request
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obtain from a digital library a certified
copy of the earlier application(s)
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where an element of the international application referred to in Article 11(1)(iii)(d) or (e) or a part of the description, claims
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VII-1 International Searching Authority
Chosen European Patent Office (EPO) (ISA/EP)

VII-2 Request to use results of earlier
search; reference to that search

VII-2-1 Filing date 11 January 2022 (11.01.2022)
VII-2-2 Application Number 22150904.5
VII-2-3 Country (or regional Office) EP
VII-2-5 Documents are available to the ISA in a

form and a manner acceptable to it, and
therefore do not need to be submitted by
the applicant to the receiving Office, or
to the ISA (Rules 12bis1.(c) and (d) and
12bis.2(b)):

A copy of the results of the earlier
search
A copy of the earlier application
A copy of any document cited in the
earlier search results

VIII Declarations Number of declarations
VIII-1 Declaration as to the identity of the

inventor -
VIII-2 Declaration as to the applicant's

entitlement, as at the international filing
date, to apply for and be granted a
patent

-

VIII-3 Declaration as to the applicant's
entitlement, as at the international filing
date, to claim the priority of the earlier
application

-

VIII-4 Declaration of inventorship (only for the
purposes of the designation of the
United States of America)

-

VIII-5 Declaration as to non-prejudicial
disclosures or exceptions to lack of
novelty

-

IX Check list Number of sheets Electronic file(s) attached
IX-1 Request (including declaration sheets) 4 ✓
IX-2 Description 44 ✓
IX-3 Claims 11 ✓
IX-4 Abstract 1 ✓
IX-5 Drawings 5 ✓
IX-6a Sequence listing part of the description
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IX-11 Copy of general power of attorney - ✓
IX-19 Other Pre-conversion
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is a complete and
accurate copy of
the international
application prior
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into the electronic
document format in
which it is filed.
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IX-20 Figure of the drawings which should
accompany the abstract

IX-21 Language of filing of the international
application

English
X-1 Signature of applicant, agent or
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corrections under PCT Article 11(2)

10-5 International Searching Authority ISA/EP
10-6 Transmittal of search copy delayed
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0-1 Identification of IPEA

0-2 Date of receipt of DEMAND

0-3 Form - PCT/IPEA/401 PCT Demand

0-3-1 Prepared Using eOLF
Version: FMMNGR5183, IBR4015182, FM_FOP0205

0-4 Demand under Article 31 of the Patent
Cooperation Treaty:

The undersigned requests that the
international application specified below
be the subject of international
preliminary examination according to the
Patent Cooperation Treaty and hereby
elects all eligible States (except where
otherwise indicated).

0-5 International Preliminary Examining
Authority (specified by the applicant)

IPEA/EP

I Identification of the International
application

I-1 International Application No. PCT/EP2022/073638
I-2 International Filing Date 25 August 2022 (25.08.2022)
I-3 (Earliest) Priority Date 25 August 2021 (25.08.2021)
I-4 Applicant's or agent's file reference YARA-241-PCT
I-5 Title of Invention Dual pressure system for producing nitric acid and

method of operating thereof
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II-1 Applicant

II-1-1 Name Yara International ASA
II-1-2 Address Drammensveien 131

0277 Oslo
Norway

II-1-3 State of nationality NO
II-1-4 State of residence NO
II-1-5 Telephone No.

II-1-6 e-mail

II-1-7 Applicant's registration No. with the
Office

III-1 Agent or common representative; or
address for correspondence

The person identified below is hereby/
has been appointed to act on behalf of
the applicant(s) before the competent
International Authorities as:

Attorney
(appointed earlier)

III-1-1 Name De Clercq & Partners
III-1-2 Address Edgard Gevaertdreef 10a

9830 Sint-Martens-Latem
Belgium

III-1-3 Telephone No. +3292802340
III-1-4 e-mail info@dcp-ip.com
III-1-4a The International Preliminary Examining

Authority is authorised to use this e-mail
address, if the Authority so wishes, to
send notifications issued in respect of
this international preliminary
examination:

exclusively in electronic form (no paper notifications
will be sent)

III-1-5 Agent's registration No. 458

YARA-241-PCT
2/5

PCT DEMAND FOR INTERNATIONAL
PRELIMINARY EXAMINATION (CHAPTER II)



IV Basis for International Preliminary
Examination

IV-1-1 Statement concerning amendments:
The applicant wishes the International
Preliminary Examination to start on the
basis of:

International preliminary examination
will start on the basis of the international
application as originally filed or, where a
copy of amendments to the claims
under Article 19 and/or amendments of
the international application under
Article 34 are received by the Interna-
tional Preliminary Examining Authority
before it has begun to draw up a written
opinion or the international preliminary
examination report, as so amended.

-the international application as originally filed

IV-2 Language for the purposes of interna-
tional preliminary examination:

English
-(which is the language in which the international
application was filed )

V Election of States The filing of this demand constitutes the election of all Contracting States which
are designated and are bound by Chapter II of the PCT.

VI Check list Number of sheets Electronic file(s) attached Received Y/N (For IPEA
use only)

The demand is accompanied by the
following elements, in the language
referred to under item IV-2 for the
purposes of international preliminary
examination:

VI-6 Letter accompanying the amendments
under Article 34 (Rule 66.8)

4 LETT.pdf

Accompanying Items Details Electronic file(s) attached Received Y/N (For IPEA
use only)

The demand is also accompanied by the
following item(s):

VI-8 Fee calculation sheet 1 fees.pdf
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VII-1 Signature of applicant, agent or common
representative

PKCS7 Digital Signature: Annelies De Clercq 41099

VII-1-1 Name De Clercq & Partners
VII-1-2 Capacity Representative
VIII Note(s) to IPEA/EP
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8-2 Adjusted date of receipt of demand due
to CORRECTIONS under Rule 60.1(b)
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AFTER the expiration of 19 months from
the priority date and items 8-4 and 8-5
below do not apply.

8-3-1 The applicant has been informed
accordingly

8-4 The date of receipt of the demand is
WITHIN the period of 19 months from
the priority date as extended by virtue of
Rule 80.5.

8-5 Although the date of receipt of the
demand is after the expiration of the 19
months from the priority date, the delay
in arrival is EXCUSED pursuant to Rule
82.

8-6 The date of receipt of the demand is
AFTER the expiration of the time limit
under Rule 54bis, 1(a) and item 7 or 8,
below, does not apply.

8-7 The date of receipt of the demand is
WITHIN the time limit under Rule
54bis.1(a) as extended by virtue of Rule
80.5.

8-8 Although the date of receipt of the
demand is after the expiration of the
time limit under Rule 54bis.1(a), the
delay in arrival is EXCUSED pursuant to
Rule 82.
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MAIN OFFICE

Edgard Gevaertdreef 10a

B-9830 Sint-Martens-Latem

Belgium

HASSELT BRANCH

Corda Campus

Kempische Steenweg 309 bus 2.01

B-3500 Hasselt

Belgium

LEUVEN BRANCH

Groenveldstraat 13

B-3001 Leuven (Heverlee)

Belgium

European Patent Office

80298 MUNICH

GERMANY

Online Filing

Sint-Martens-Latem, June 16, 2023

Our Ref.: YARA-241-PCT

Re: International patent application PCT/EP2022/073638, filed on August 25, 2022

entitled “Dual pressure system for producing nitric acid and method of operating

thereof”

____________________________________________________________________________

Dear Madam, Dear Sir,

In response to the International Search Report and Written Opinion in connection with the above-

mentioned international application, issued by the International Searching Authority (ISA) on 

December 6, 2022, the applicant respectfully submits the following observations. 

A request for Preliminary International Examination under Chapter II PCT is hereby filed.

The Written Opinion particularly cites DE102013004341 (D1), US6264910 (D2) and “Latest nitric 

acid process design (Nitrogen, 1987)” (D3), and the same numbering is used herein.

1. Observations

Novelty & Inventive Step

It is gratefully acknowledged that the Examiner finds the claimed subject-matter novel over the 

cited prior art. 

The examiner is further of the opinion that the claimed subject-matter is not inventive over the 

cited prior art. Briefly, according to the examiner, D1 does not disclose that the plant comprises 

means for measuring and adjusting different gas concentrations. However, the examiner asserts 

that the skilled person would routinely apply these means for running the plant under optimized 

production conditions.

The applicant respectfully does not agree with this opinion.

First, the main aspects and advantages of the present invention can be summarized as follows.
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As inter alia discussed in the background section, prior art plants and methods for producing nitric 

acid use compressed air as the primary air (i.e. used for oxidation of ammonia in the ammonia 

converter) and secondary air (e.g. used as stripping medium in a bleacher unit). However, 

operating the air compressor requires a high amount of energy. This also complicates upscaling 

the production plant, as it requires installing a new air compressor or revamping an existing one 

(see p.3, line 20 – p.4, line 10).

As explained on p. 7 and p. 17-18 of the present application, these drawbacks have been 

overcome and important gains compared to conventional dual pressure systems and methods 

have been obtained by essentially completely replacing the conventional primary air and/or 

secondary air consisting of pressurized air by the combination of (i) an oxygen-rich gas, in 

particular as a pressurized oxygen gas or oxygen-rich gas, such as produced by a high-pressure 

water electrolyser, and (ii) a recirculated tail gas stream with controlled oxygen content. In 

particular, the separate supply of pressurized oxygen-rich gas combined with the recirculation of 

the tail gas allows the complete removal of compressed air to be supplied. This goes hand in hand 

with the complete removal of the air compressor needed for operation of a conventional nitric 

acid plant (as explicitly stated in claim 18), while maintaining and ensuring an optimal oxygen 

concentration for the optimal conversion of ammonia to nitric oxide. This is clearly demonstrated 

in the examples, with example 1 showing that the combination of providing pressurized oxygen 

and recirculation of 99.3% of the tail gas during continuous operation of the plant allowed to 

produce nitric acid in the absence of further pressurized air (i.e. without an air compressor). This 

also allowed to export a higher amount of steam compared to a comparative example comprising 

an air compressor which is at least partially powered by a steam turbine.

It is respectfully submitted that these effects and advantages are not disclosed or acknowledged 

in the prior art and cannot be obtained in an obvious manner therefrom.

Considering D1 as the closest prior art, it is respectfully submitted that D1 at least does not 

disclose the feature of a supply of an oxygen-rich gas, such as e.g. a high pressure water 

electrolyser as specified in claims 7 and 15, and accordingly, the mixing of the oxygen-rich gas and 

a recirculated tail gas (i.e. the first tail gas stream). Considering claim 18, D1 also does not disclose 

the step of removing the air compressor.

As discussed above, this has at least the effect of operating the dual pressure nitric acid plant 

without an air compressor during continuous production, without compromising the conversion 

of ammonia to nitric oxide in the ammonia converter (see also e.g. p. 7 and p. 17-18 of the present 

application as filed), thereby significantly reducing the energy consumption of the plant.

The problem to be solved may thus be formulated as how to provide a dual pressure nitric acid 

plant (and related methods for the production of nitric acid) with reduced energy consumption, 

particularly with reduced energy consumption of the air compressor.
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It is respectfully submitted that the solution is not disclosed nor suggested in the prior art.

First, it is respectfully submitted that D1 is silent on how to reduce the energy consumption of the 

production plant/process in general, and the air compressor in particular. Moreover, D1 is 

completely silent on the possibility of removing the air compressor all together, i.e. a feature 

which is explicitly stated in claim 18.

In addition, as already mentioned above, D1 does not disclose providing a separate oxygen-rich 

stream, such as generated by a high-pressure water electrolyser, and subsequently providing a 

mixture comprising the oxygen-rich stream and a tail gas stream to the ammonia converter. D1 

aims to reduce the oxygen content (or the molar ratio of oxygen to ammonia) of the gas mixture 

before entry into the converter (catalyst bed) (see D1, [0036]]. In this context, D1 discloses several 

options to dilute the compressed air stream, essentially by mixing the air with a low-oxygen gas, 

including a low-oxygen rail gas (residual gas) (see e.g. D1, [0082]-[0090], [0110]). Providing an 

oxygen-rich gas and mixing this gas with the recycled tail gas thus goes against the teachings of 

D1 which aims to limit the oxygen supply to the burner.

D2 provides a dual pressure nitric acid production plant and production process, comprising 

providing a multi shaft geared centrifugal compressor separately with process air and nitrous gas 

(D2, abstract). Providing an oxygen-rich gas and mixing this gas with the recycled tail gas to allow 

the complete removal of the compressor thus goes against the teachings of D2.

D3 is a publication discussing prior art nitric acid process design. It essentially discloses what is 

already mentioned in the background section of the present application. D3 thus does not teach, 

hint or motivate to provide an oxygen-rich gas and mixing this gas with recycled tail gas.

Accordingly, starting from D1, the skilled person would not arrive at a solution falling within the 

scope of the claims, because there is no teaching, suggestion or hint in D1, alone or in combination 

with any of the other cited documents, that would serve as motivation for carrying out the 

necessary modifications, i.e. providing a separate supply of oxygen-rich gas (e.g. a high pressure 

water electrolyser – see claims 5 and 12) in order to allow the removal of the air compressor.

In view of these observations, it is respectfully submitted that claims 1-18 involve an inventive 

step over the cited prior art. 

2. Requests

In view of these amendments and observations, it is submitted that the claimed subject matter 

complies with the requirements of the PCT and a positive opinion is therefore requested. Should 

the examiner nevertheless still be of the opinion that the claims are not meeting the requirements 

of patentability, the applicant would appreciate a possibility to present further arguments, either 

orally or in writing.
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Yours sincerely,

ir Kris Pappaert, PhD
ir. Hans Goesaert, PhD 
Professional Representatives before the EPO
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