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(57) Abstract: Methods and systems of the current invention
separate condensable vapors such as carbon dioxide from
light gases or liquids in a mixed process stream. The separa-
tion is carried out in a cryogenic process using one or more
external cooling loops (ECLs) that first cool down (120) a
mixed process stream containing condensable vapors and
light gases or liquids, causing the condensable vapors to de-
sublimate and form solids. Next, the solids are separated
(130) from the light gases or liquids, forming a solid stream
and a light gas or liquid stream. Then the refrigerants of the
ECL are cooled (150) by warming the separated solid stream
and light gas or liquid stream, efficiently recovering energy
used in cooling and desublimating the condensable vapors.



WO 2012/162690 A3 |00 U R A RO

Published: (88) Date of publication of the international search report:
2 April 2015

—  with international search report (Art. 21(3))

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2012/039775

A. CLASSIFICATION OF SUBJECT MATTER

INV. BO1D53/34 F25J3/06
ADD.

BO1D53/00

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

B. FIELDS SEARCHED

F25J BO1D

Minimum documentation searched (classification system followed by classification symbols)

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

EPO-Internal, WPI Data

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X FR 2 949 553 Al (AIR LIQUIDE SA) 1-21
4 March 2011 (2011-03-04)
page 1, line 1 - page 1, line 4; figure 2
page 5, line 31 - page 5, line 32
page 9, line 3 - page 9, line 5
page 9, line 25 - page 9, line 34
page 10, Tine 22 - page 10, line 30
X JP HO3 17490 A (MITSUBISHI HEAVY IND LTD) 1,9,11
25 January 1991 (1991-01-25)
abstract; figure 1
X JP HO9 70521 A (TOKYO ELECTRIC POWER CO; 1,9,11
MITSUBISHI HEAVY IND LTD)
18 March 1997 (1997-03-18)
abstract; figure 1
- / -

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

19 January 2015

Date of mailing of the international search report

13/02/2015

Name and mailing address of the ISA/

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

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

Fax: (+31-70) 340-3016

Authorized officer

Petereit, A

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

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2012/039775
C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A WO 2009/070785 A2 (UNIV BRIGHAM YOUNG 1-21

[US]; BAXTER LARRY L [US])

4 June 2009 (2009-06-04)

page 3, line 23 - page 3, line 24; figure
1

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

page 2 of 2



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2012/039775
Patent document Publication Patent family Publication
cited in search report date member(s) date
FR 2949553 Al 04-03-2011 AU 2010291032 Al 19-04-2012
CA 2771059 Al 10-03-2011
CN 102497917 A 13-06-2012
EP 2488278 Al 22-08-2012
ES 2523754 T3 01-12-2014
FR 2949553 Al 04-03-2011
JP 2013503808 A 04-02-2013
US 2012180657 Al 19-07-2012
WO 2011027079 Al 10-03-2011
JP HO317490 A 25-01-1991 JP 2686320 B2 08-12-1997
JP HO317490 A 25-01-1991
JP H0970521 A 18-03-1997  NONE
WO 2009070785 A2 04-06-2009  CN 101939075 A 05-01-2011
EP 2234694 A2 06-10-2010
US 2011226010 Al 22-09-2011
WO 2009070785 A2 04-06-2009

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




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - wo-search-report
	Page 4 - wo-search-report
	Page 5 - wo-search-report

