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(57) Abstract: Methods and apparatuses for depositing agents relatively deep within pores of bio-char. Bio-char is first produced
in an airtight oven by heating biomass feedstock. The bio-char is then cooled and steam is diffused into the pores of the bio-char.
The steam-laden bio-char is immersed in a liquid bath containing soluble agents that are to be deposited in the pores of the bio-
char. The liquid bath cools the char to below the condensation temperature of the steam, whereupon the condensing steam gener-
ates a partial vacuum within the pores, drawing the liquid into the pores. The bio-char is then removed from the liquid bath and
dried so that the liquid within the pores evaporates, leaving behind the soluble agent. Accordingly, the invention yields bio-char
that has soluble agent embedded relatively deep within its pores.



INTERNATIONAL SEARCH REPORT

International application No.

PCT/US2009/068285

A. CLASSIFICATION OF SUBJECT MATTER

CIOL 5/44(2006.01)i, CO1B 31/00(2006.01)i

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

B. FIELDS SEARCHED

CI0L 5/44; B01J 10/00; CO7C 4/00; C10L 5/00

Minimum documentation searched (classification system followed by classification symbols)

Korean utility models and applications for utility models
Japanese utility models and applications for utility models

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)
¢KOMPASS(KIPO internal) & Keywords:bio char, pore, deposit, gas mixture

C. DOCUMENTS CONSIDERED TO BE RELEVANT

See the whole document

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2006-0096167 A1l (DONALD DUNLOP) 11 May 2006 1-29
See the abstract, fig.1 ~ 6, paragraph [51] - paragraph [130], whole claims
A US 2002-0035307 A1 (HAROLD J. VINEGAR et al.) 21 March 2002 1-29
See the abstract, paragraph [23] - paragraph [87]
A US 2004-0192980 A1 (BRIAN S. APPEL et al.) 30 September 2004 1-29

D Further documents are listed in the continuation of Box C.

g 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 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

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

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

Y

nyn

ngn

Date of the actual completion of the international search

02 AUGUST 2010 (02.08.2010)

Date of mailing of the international search report

02 AUGUST 2010 (02.08.2010)

Name and mailing address of the ISA/KR

Korean Intellectual Property Office
Government Complex-Dagjeon, 139 Seonsa-ro, Seo-
gu, Daejeon 302-701, Republic of Korea

Facsimile No. 82-42-472-7140

Authorized officer

JO Soo Ik

Telephone No.  82-42-481-5893

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/US2009/068285

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2006-0096167 A1 11.05.2006 AU 2002-347829 A8 22.04.2003
CN 100350992 CO 28.11.2007
CN 1620327 A0 25.05.2005
EP 1438111 A2 21.07.2004
JP 2005-506614 A 03.03.2005
KR 10-0914086 B1 27.08.2009
US 2003-0068053 A1 10.04.2003
US 20040161118 A1 19.08.2004
US 2005-0188608 A1l 01.09.2005
US 2007-0193436 A1 23.08.2007
US 6703550 B2 09.03.2004
US 7208671 B2 24.04.2007
US 7425675 B2 16.09.2008
US 7537622 B2 26.05.2009
US 7695535 B2 13.04.2010
WO 03-032538 A2 17.04.2003
WO 03-032538 A3 17.04.2003
WO 2007-078690 A2 12.07.2007
WO 2007-078690 A3 12.07.2007

US 2002-0035307 A1 21.03.2002 None

US 2004-0192980 A1 30.09.2004 AU 2004-225961 A1 14.10.2004
AU 2004-225961 B2 18.02.2010
AU 2005-292068 A1 13.04.2006
AU 2005-292069 A1 13.04.2006
CA 2517440-A1 14.10.2004
CA 2582351-A1 13.04.2006
CA 2582364-A1 13.04.2006
CN 101068906 AO 07.11.2007
CN 101379009 A 04.03.2009
CN 101379009 A 04.03.2009
CN 1871190 A 29.11.2006
CN 1871190 CO 29.11.2006
EP 1615862 A2 18.01.2006
EP 1797023 A2 20.06.2007
EP 1799793 A2 27.06.2007
JP 2007-524498 A 30.08.2007
JP 2008-514421 A 08.05.2008
JP 2008-514422 A 08.05.2008
KR 10-2006-0002888 A 09.01.2006
KR 10-2007-0058673 A 08.06.2007
KR 10-2007-0060138 A 12.06.2007
US 2004-0188340 A1 30.09.2004
US 2004-0192981 A1l 30.09.2004
US 2005-0113611 Al 26.05.2005
US 2006-0004237 A1 05.01.2006
us 7179379 B2 20.02.2007
US 7301060 B2 27.11.2007

Form PCT/ISA/210 (patent family annex) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/US2009/068285

Patent document Publication Patent family Publication

cited in search report date member(s) date
US 7476296 B2 13.01.2009
US 7692050 B2 06.04.2010
WO 2004087619 A2 14.10.2004
W0 2004-087619 A3 14.10.2004
WO 2006-039354 A2 13.04.2006
W0 2006-039354 A3 13.04.2006
W0 2006-039355 A2 13.04.2006
WO 2006039355 A3 13.04.2006

Form PCT/ISA/210 (patent family annex) (July 2009)




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

