EP 4 076 701 B8

(19)

(12)

(15)

(48)

(45)

(21)

(22)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(11)

CORRECTED EUROPEAN PATENT SPECIFICATION

Correction information:
Corrected version no 1
Corrections, see
Bibliography

(W1 B1)
INID code(s) 73

Corrigendum issued on:
30.10.2024 Bulletin 2024/44

Date of publication and mention
of the grant of the patent:
17.07.2024 Bulletin 2024/29
Application number: 21846455.0

Date of filing: 22.07.2021

(51) International Patent Classification (IPC):
B01D 53/02(2006.01) B01J 20/00 (2006.07)
BO01D 53/62 (2006-01)

(52) Cooperative Patent Classification (CPC):

B01D 53/0462; B0O1D 53/02; B01D 53/0438;

B01D 53/0476; B01J 20/18; B01J 20/20;

B01J 20/262; B01J 20/3204; B01J 20/3206;

B01J 20/3251; B01J 20/3259; B01J 20/3272;

B01J 20/3433; B01J 20/3441; BO1D 53/62; (Cont.)

(86) International application number:

PCT/US2021/042834
(87) International publication number:
WO 2022/020634 (27.01.2022 Gazette 2022/04)

(54)

APPARATUS, METHOD AND SYSTEM FOR DIRECT AIR CAPTURE UTILIZING

ELECTROMAGNETIC EXCITATION RADIATION DESORPTION OF SOLID AMINE SORBENTS TO

RELEASE CARBON DIOXIDE

VORRICHTUNG, VERFAHREN UND SYSTEM ZUR DIREKTEN LUFTABSCHEIDUNG UNTER
VERWENDUNG ELEKTROMAGNETISCHER ANREGUNGSSTRAHLUNGSDESORPTION VON
FESTEN AMINSORBENTIEN ZUR FREISETZUNG VON KOHLENDIOXID

APPAREIL, PROCEDE ET SYSTEME DE CAPTURE DIRECTE D’AIR UTILISANT UNE
DESORPTION PAR RAYONNEMENT D’EXCITATION ELECTROMAGNETIQUE DE SORBANTS
AMINE SOLIDE POUR LIBERER DU DIOXYDE DE CARBONE

(84)

(30)

(43)

(60)

(73)

(72)

Designated Contracting States:

AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR

Priority: 22.07.2020 US 202063055285 P

Date of publication of application:
26.10.2022 Bulletin 2022/43

Divisional application:
24182597.5

Proprietor: Atwood, Matthew
Berkeley, CA 94710-2509 (US)

Inventor: Atwood, Matthew
Berkeley, CA 94710-2509 (US)

(74) Representative: Schiweck Weinzierl Koch
Patentanwalte Partnerschaft mbB
GanghoferstraBBe 68 B
80339 Miinchen (DE)

(56) References cited:

CN-A-110 813 017

JP-A- 2019 188 319

US-A1-2017 153 279

US-B2- 8 784 532

CN-U-210 773 301
US-A1-2006 051 274
US-A1-2018 169 613
US-B2- 9 504 989

* HAKAN NIGAR ET AL: "Amine-functionalized
mesoporous silica: A material capable of CO2

adsorption and fast regeneration by microwave

heating”, AICHE JOURNAL, JOHN WILEY &

SONS, INC, US, vol. NJ E62, no. 2, 15 December
2015(2015-12-15), pages 547 -555, XP071011574,

ISSN: 0001-1541, DOI: 10.1002/AIC.15118

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid.

(Art. 99(1) European Patent Convention).

Processed by Luminess, 75001 PARIS (FR)

EP 4076 701 B8

(Cont. next page)



EP 4 076 701 B8

¢ HAKANNIGARET AL: "Removal of VOCs at trace

concentration levels from humid air by
Microwave Swing Adsorption, kinetics and
proper sorbent selection”, SEPARATION AND
PURIFICATION TECHNOLOGY, vol. 151, 1
September 2015 (2015-09-01), NL, pages 193 -
200, XP055973302, ISSN: 1383-5866, DOI:
10.1016/j.seppur.2015.07.019

CHERBANSKI R ET AL: "Intensification of
desorption processes by use of microwaves-An
overview of possible applications and industrial
perspectives”, CHEMICAL ENGINEERING AND
PROCESSING: PROCESS INTENSIFICATION,
ELSEVIERSEQUOIA,LAUSANNE, CH,vol.48,no.
1, 1 January 2009 (2009-01-01), pages 48 - 58,
XP025716174, ISSN: 0255-2701, [retrieved on
20080116], DOI: 10.1016/J.CEP.2008.01.004
WEBLEY PAUL A ET AL: "Microwave assisted
vacuum regeneration for CO2capture from wet
flue gas”, ADSORPTION, SPRINGER US, NEW
YORK, vol. 20, no. 1, 8 August 2013 (2013-08-08),
pages 201 - 210, XP035375277, ISSN: 0929-5607,
[retrieved on 20130808], DOI:
10.1007/S10450-013-9563-Y

WURZBACHER JAN ANDRE ET AL: "Concurrent
Separation of CO 2 and H 2 O from Air by a
Temperature-Vacuum Swing
Adsorption/Desorption Cycle",
ENVIRONMENTAL SCIENCE & TECHNOLOGY,
vol. 46, no. 16, 23 July 2012 (2012-07-23), US,
pages 9191 - 9198, XP055950187, ISSN:
0013-936X, Retrieved from the Internet
<URL:https://pubs.acs.org/doi/pdf/10.1021/es30
1953k> DOI: 10.1021/es301953k

MCGURK STEPHEN J ET AL: "Microwave swing
regeneration of aqueous monoethanolamine for
post-combustion CO2capture"”, APPLIED
ENERGY, ELSEVIER SCIENCE PUBLISHERS,
GB, vol. 192, 14 February 2017 (2017-02-14),
pages 126 - 133, XP029940353, ISSN: 0306-2619,
DOI: 10.1016/J.APENERGY.2017.02.012

(52)

CHRONOPOULOS THEODORE: "Microwave
Swing Adsorption for post-combustion CO2
capture from flue gases using solid sorbents",
THESIS, 1 July 2016 (2016-07-01), XP055901659,
Retrieved from the Internet
<URL:https://core.ac.uk/outputs/82971430>
[retrieved on 20220315]

STUCKERT NICHOLAS R. ET AL: "CO 2 Capture
from the Atmosphere and Simultaneous
Concentration Using Zeolites and Amine-Grafted
SBA-15", ENVIRONMENTAL SCIENCE &
TECHNOLOGY, vol. 45, no. 23, 9 November 2011
(2011-11-09), US, pages 10257 - 10264,
XP055973142, ISSN: 0013-936X, DOI:
10.1021/es202647a

CHRONOPOULOS THEODORE: "Microwave
Swing Adsorption for post-combustion CO2
capture from flue gases using solid sorbents",
THESIS, HERIOT-WATT UNIVERSITY, 1 July 2016
(2016-07-01), XP055901659, [retrieved on
20220315]

WEBLEY PAUL A.; ZHANG JUN: "Microwave
assisted vacuum regeneration for CO2capture
fromwetfluegas”, ADSORPTION, SPRINGERUS,
NEW YORK, vol. 20, no. 1, 8 August 2013
(2013-08-08), New York, pages 201 - 210,
XP035375277, ISSN: 0929-5607, DOI:
10.1007/s10450-013-9563-y

Cooperative Patent Classification (CPC): (Cont.)
B01D 2253/25; BO1D 2257/504; BO1D 2258/06;
B01D 2259/40094; Y02A 50/20; Y02C 20/40




	bibliography

