wo 2014/152193 A3 | IO OO A A A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/152193 A3

25 September 2014 (25.09.2014) WIPO I PCT
(51) International Patent Classification: (72) Inventor; and
HOIM 4/52 (2010.01) CO1B 33/26 (2006.01) (71) Applicant FRIANEZA-KULLBERG, Teresita
COIB 25/26 (2006.01) CO01D 1/00(2006.01) [US/US]; 2896 Berwick Lane, Gastonia, NC 28054 (US).
1B 2 2006.01 1D 2006.01 . .
o /30 ) COID 3/00 ) (74) Agents: GUY, Joseph, T. et al.; Perking Law Firm, LLC,
CO01B 32/60 (2017.01) CO01D 5/00 (2006.01) 200 N. Main Street. Suite 301. G e, SC 29601 (US
COIB 33/20 (2006.01)  COID 7/00 (2006.01) -Main Street, Suite 301, Greenville, (US).
(21) International Application Number: (81) D.esignated. States (unle.ss othe.rwz'se indicated, for every
PCT/US2014/027056 kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
(22) International Filing Date: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
14 March 2014 (14.03.2014) DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
25 Filine L . i HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
(25) Filing Language: Englis KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
(26) Publication Language: English MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
L. OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
(30) Priority Data: SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
13/839,374 15 March 2013 (15.03.2013) us TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
(71) Applicant: PERFECT LITHIUM CORPORATION ZW.
[CA/CA]; PO Box 11604, Suite 620-650, West Georgia (84) Designated States (unless otherwise indicated, for every

Street, Vancouver, BC V6B 4N9 (CA).

kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,

[Continued on next page]

(54) Title: COMPLEXOMETRIC PRECURSOR FORMULATION METHODOLOGY FOR INDUSTRIAL PRODUCTION OF
HIGH PERFORMANCE FINE AND ULTRAFINE POWDERS AND NANOPOWDERS FOR SPECIALIZED APPLICATIONS

Figure 4

(57) Abstract: A method of forming a powder MjXp wherein Mi is a positive ion
or several positive ions selected from alkali metal, alkaline earth metal or trans-
ition metal; and Xp is a monoatomic or a polyatomic anion selected from Groups
lilA, IVA, VA, VIA or VIIA; called complexometric precursor formulation or
CPF. The method includes the steps of: providing a first reactor vessel with a first
gas diffuser and an first agitator; providing a second reactor vessel with a second
gas diffuser and a second agitator; charging the first reactor vessel with a first
solution comprising a first salt of Mj; introducing gas into the first solution
through the first gas diffuser, charging the second reactor vessel with a second
solution comprising a salt of Xp; adding the second solution to the first solution
to form a complexcelle; drying the complexcelle, to obtain a dry powder; and cal -
cining the dried powder of said MiXP.



WO 2014/152193 A3 WAL 00T 0000 T O

UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SF, S, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant'’s entitlement to apply for and be granted
a patent (Rule 4.17(ii))

as to the applicant's entitlement to claim the priority of
the earlier application (Rule 4.17(iii))

Published:

(88)

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))

Date of publication of the international search report:
21 September 2017



INTERNATIONAL SEARCH REPORT International application No.
PCT/US2014/027056

A. CLASSIFICATION OF SUBJECT MATTER

HO01M 4/52(2010.01)i, C01B 25/26(2006.01)i, C01B 25/30(2006.01)i, C01B 32/60(2017.01)i, C01B 33/20(2006.01)i,
C01B 33/26(2006.01)i, C01D 1/00(2006.01)i, C01D 3/00(2006.01)i, CO1D 5/00(2006.01)i, CO1D 7/00(2006.01)i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HO1IM 4/52; CO1B 25/26; B82B 3/00; B22F 9/06; G02B 6/13; HO1M 4/58;, CO1B 25/30; C01B 32/60; CO1B 33/20; CO1B 33/26; CO1D
1/00; CO1D 3/00; CO1D 5/00; CO1D 7/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords: ceramic powder, inorganic powder, ultrafine powder, bubble surface,
lithium metal oxide, calcium phosphate, lithium aluminosilicate, lithium aluminate, lithium metal phosphate, gas diffuser, complex

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

A US 2002-0192137 A1 (CHALONER-GILL, BENJAMIN et al.) 19 December 2002 1-35
See paras. [0071]-[0075], [0118]-[0129]; claims 39-47; and figs. 1, 2.

A JP 2010-076014 A (TOSHIBA CORPATION) 08 April 2010 1-35
See paras. [0009]-[0012]; and claims 1-11.

A ZHU, CHONGQIANG et al., "High performances of ultrafine and layered 1-35
LiCo02 powders for lithium batteries by a novel sol-gel process",
Journal of Alloys and Compounds, 2010, Vol. 496, No. 1, pages 703-709
See abstract; pages 704, 708.

A WOHLRAB, SEBASTIAN et al., "Synthesis of MNDBO3 nanoparticles (M= Li, Na, K)" 1-35
, Chemistry of Materials, 2006, Vol. 18, No. 18, pages 4227-4230
See pages 4227, 4228; and scheme 1.

A KR 10-2011-0056133 A (INSTITUTE FOR RESEARCH & INDUSTRY COOPERATION, 1-35
BUSAN NATIONAL UNIVERSITY) 26 May 2011
See paras. [0005]-[0013]; and claims 1-20.

|:| Further documents are listed in the continuation of Box C. 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" carlier 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 referting 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 "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
17 August 2017 (17.08.2017) 17 August 2017 (17.08.2017)
Name and mailing address of the ISA/KR Authorized officer ST
e International Application Division
Korean Intellectual Property Office KIM, Sun Hee

189 Cheongsa-ro, Seo-gu, Daejeon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578 Telephone No. +82-42-481-5405 R

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/US2014/027056

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2002-0192137 Al 19/12/2002 AU 1999-12891 Al 24/05/1999
AU 2002-24399 Al 29/04/2002
AU 2002-367056 Al 30/07/2003
AU 2002-39458 Al 11/06/2002
AU 2003-241284 Al 27/10/2003
CA 2333259 Al 02/12/1999
CA 2349945 Al 18/05/2000
CA 2350201 Al 18/05/2000
CA 2364262 Al 14/09/2000
CA 2412601 Al 27/12/2001
CA 2425838 Al 25/04/2002
CA 2427103 Al 06/06/2002
CA 2435880 Al 01/08/2002
CN 103554516 A 05/02/2014
CN 103554516 B 01/03/2017
CN 1277627 A 20/12/2000
CN 1277734 A 20/12/2000
CN 1305411 A 25/07/2001
CN 1322185 A 14/11/2001
CN 1328486 A 26/12/2001
CN 1329575 A 02/01/2002
CN 1343378 A 03/04/2002
CN 1347561 A 01/05/2002
CN 1374883 A 16/10/2002
CN 1402888 A 12/03/2003
CN 1429336 A 09/07/2003
CN 1434765 A 06/08/2003
CN 1443376 A 17/09/2003
CN 1471439 A 28/01/2004
CN 1503728 A 09/06/2004
CN 1503728 B 20/11/2013
CN 1531480 A 22/09/2004
CN 1555308 A 15/12/2004
CN 1571726 A 26/01/2005
CN 1589236 A 02/03/2005
CN 1831189 A 13/09/2006
CN 1915837 A 21/02/2007
CN 1982242 A 20/06/2007
CN 1982242 B 08/09/2010
EP 1016149 Al 05/07/2000
EP 1027394 Al 16/08/2000
EP 1027400 Al 16/08/2000
EP 1027400 B1 29/12/2004
EP 1027721 Al 16/08/2000
EP 1027721 Bl 25/06/2008
EP 1082405 Al 14/03/2001
EP 1082405 B1 18/08/2010
EP 1129035 Al 05/09/2001
EP 1131154 Al 12/09/2001

Form PCT/ISA/210 (patent family annex) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/US2014/027056
Patent document Publication Patent family Publication
cited in search report date member(s) date

EP 1163703 Al 19/12/2001
EP 1165442 Al 02/01/2002
EP 1166286 Al 02/01/2002
EP 1230016 Al 14/08/2002
EP 1249047 Al 16/10/2002
EP 1249047 B1 25/08/2010
EP 1279018 Al 29/01/2003
EP 1280657 Al 05/02/2003
EP 1301954 Al 16/04/2003
EP 1333935 Al 13/08/2003
EP 1335829 A2 20/08/2003
EP 1335829 B1 05/10/2011
EP 1338043 Al 27/08/2003
EP 1383646 Al 28/01/2004
EP 1383646 Bl 21/12/2016
EP 1417094 Al 12/05/2004
EP 1417094 B1 11/03/2009
EP 1425162 A2 09/06/2004
EP 1448478 Al 25/08/2004
EP 1886802 A2 13/02/2008
EP 1886802 A3 30/07/2008
EP 2366736 Al 21/09/2011
JP 2001-510930 A 07/08/2001
JP 2001-521979 A 13/11/2001
JP 2001-521980 A 13/11/2001
JP 2001-522130 A 13/11/2001
JP 2002-516351 A 04/06/2002
JP 2002-523327 A 30/07/2002
JP 2002-529224 A 10/09/2002
JP 2002-529352 A 10/09/2002
JP 2002-536286 A 29/10/2002
JP 2002-539064 A 19/11/2002
JP 2003-505233 A 12/02/2003
JP 2003-514353 A 15/04/2003
JP 2003-531370 A 21/10/2003
JP 2003-535702 A 02/12/2003
JP 2003-536231 A 02/12/2003
JP 2004-508669 A 18/03/2004
JP 2004-511342 A 15/04/2004
JP 2004-514940 A 20/05/2004
JP 2004-524396 A 12/08/2004
JP 2004-537767 A 16/12/2004
JP 2005-500242 A 06/01/2005
JP 2005-504701 A 17/02/2005
JP 2010-100061 A 06/05/2010
JP 2010-265171 A 25/11/2010
JP 4222829 B2 12/02/2009
JP 4524410 B2 18/08/2010
JP 4535677 B2 01/09/2010
JP 4646490 B2 09/03/2011

Form PCT/ISA/210 (patent family annex) (January 2015)




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/US2014/027056
Patent document Publication Patent family Publication
cited in search report date member(s) date

JP 4833408 B2 07/12/2011
JP 5101790 B2 19/12/2012
JP 5148800 B2 20/02/2013
JP 5189068 B2 24/04/2013
JP 5286582 B2 11/09/2013
JP 5401000 B2 29/01/2014
KR 10-0597057 Bl 06/07/2006
KR 10-0597580 Bl 10/07/2006
KR 10-0635312 Bl 18/10/2006
KR 10-0670713 Bl 18/01/2007
KR 10-0696972 Bl 20/03/2007
KR 10-0696973 Bl 20/03/2007
KR 10-0769491 Bl 24/10/2007
KR 10-0807655 Bl 28/02/2008
KR 10-0816116 Bl 24/03/2008
KR 10-0890981 Bl 27/03/2009
KR 10-0930557 Bl 09/12/2009
KR 10-0934679 Bl 31/12/2009
KR 10-2001-0072686 A 31/07/2001
KR 10-2002-0004959 A 16/01/2002
KR 10-2002-0018997 A 09/03/2002
KR 10-2003-0077592 A 01/10/2003
KR 10-2004-0012671 A 11/02/2004
KR 10-2005-0111650 A 25/11/2005
TW 200305738 A 01/11/2003
TW 266090 B 11/11/2006
TW 420651 B 01/02/2001
TW 488100 B 21/05/2002
TW 531771 B 11/05/2003
TW 576931 B 21/02/2004
TW 590988 B 11/06/2004
TW 1266090 B 11/11/2006
TW 1318693 B 21/12/2009
US 2001-0000912 Al 10/05/2001
US 2001-0020581 Al 13/09/2001
US 2001-0045063 Al 29/11/2001
US 2001-0046468 Al 29/11/2001
US 2001-0051118 Al 13/12/2001
US 2002-0064497 Al 30/05/2002
US 2002-0075126 Al 20/06/2002
US 2002-0142218 Al 03/10/2002
US 2002-0164119 Al 07/11/2002
US 2002-0179886 Al 05/12/2002
US 2002-0192476 Al 19/12/2002
US 2003-0031438 Al 13/02/2003
US 2003-0035642 Al 20/02/2003
US 2003-0044346 Al 06/03/2003
US 2003-0077221 Al 24/04/2003
US 2003-0077513 Al 24/04/2003
US 2003-0117691 Al 26/06/2003

Form PCT/ISA/210 (patent family annex) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/US2014/027056
Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2003-0118841 Al 26/06/2003
US 2003-0127316 Al 10/07/2003
US 2003-0198590 Al 23/10/2003
US 2003-0203205 Al 30/10/2003
US 2003-0207129 Al 06/11/2003
US 2003-0228415 Al 11/12/2003
US 2003-0232200 Al 18/12/2003
US 2004-0105163 Al 03/06/2004
US 2004-0120882 Al 24/06/2004
US 2004-0173780 Al 09/09/2004
US 2004-0197659 Al 07/10/2004
US 2005-0042152 Al 24/02/2005
US 2005-0118411 Al 02/06/2005
US 2005-0132659 Al 23/06/2005
US 2005-0158690 Al 21/07/2005
US 2005-0170192 Al 04/08/2005
US 2005-0200036 Al 15/09/2005
US 2005-0232878 Al 20/10/2005
US 2005-0264811 Al 01/12/2005
US 2005-0271805 Al 08/12/2005
US 2006-0132020 Al 22/06/2006
US 2006-0141142 Al 29/06/2006
US 2006-0147369 Al 06/07/2006
US 2007-0116409 Al 24/05/2007
US 2007-0202319 Al 30/08/2007
US 2007-0208123 Al 06/09/2007
US 2008-0003522 Al 03/01/2008
US 2008-0069945 Al 20/03/2008
US 2008-0131356 Al 05/06/2008
US 2008-0131357 Al 05/06/2008
US 2009-0075083 Al 19/03/2009
US 2009-0233098 Al 17/09/2009
US 2009-0255189 Al 15/10/2009
US 2009-0288601 Al 26/11/2009
US 2010-0209328 Al 19/08/2010
US 2010-0314588 Al 16/12/2010
US 2011-0017952 Al 27/01/2011
US 5952125 A 14/09/1999
US 5989514 A 23/11/1999
US 6099798 A 08/08/2000
US 6106798 A 22/08/2000
US 6130007 A 10/10/2000
US 6136287 A 24/10/2000
US 6193936 Bl 27/02/2001
US 6225007 Bl 01/05/2001
US 6290735 Bl 18/09/2001
US 6387531 Bl 14/05/2002
US 6391494 B2 21/05/2002
US 6471930 B2 29/10/2002
US 6482374 Bl 19/11/2002

Form PCT/ISA/210 (patent family annex) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/US2014/027056
Patent document Publication Patent family Publication
cited in search report date member(s) date

US 6503646 Bl 07/01/2003
US 6506493 Bl 14/01/2003
US 6508855 B2 21/01/2003
US 6599631 B2 29/07/2003
US 6607706 Bl 19/08/2003
US 6680041 Bl 20/01/2004
US 6692660 B2 17/02/2004
US 6726990 Bl 27/04/2004
US 6749648 Bl 15/06/2004
US 6749966 B2 15/06/2004
US 6788866 B2 07/09/2004
US 6849334 B2 01/02/2005
US 6881490 B2 19/04/2005
US 6890624 Bl 10/05/2005
US 6919054 B2 19/07/2005
US 6952504 B2 04/10/2005
US 7029513 B2 18/04/2006
US 7039264 B2 02/05/2006
US 7101520 B2 05/09/2006
US 7112449 B1 26/09/2006
US 7132783 Bl 07/11/2006
US 7164818 B2 16/01/2007
US 7214446 Bl 08/05/2007
US 7224882 B2 29/05/2007
US 7226966 B2 05/06/2007
US 7258706 B2 21/08/2007
US 7306845 B2 11/12/2007
US 7323158 B2 29/01/2008
US 7384680 B2 10/06/2008
US 7391940 B2 24/06/2008
US 7423512 B1 09/09/2008
US 7437047 B2 14/10/2008
US 7507382 B2 24/03/2009
US 7575784 Bl 18/08/2009
US 7722787 B2 25/05/2010
US 7776406 B2 17/08/2010
US 7792406 B2 07/09/2010
US 7816439 B2 19/10/2010
US 8048523 B2 01/11/2011
US 8515232 B2 20/08/2013
US 8568684 B2 29/10/2013
US 8648136 B2 11/02/2014
US 8673407 B2 18/03/2014
US 9163308 B2 20/10/2015
WO 00-10920 Al 02/03/2000
WO 00-27523 Al 18/05/2000
WO 00-27754 Al 18/05/2000
WO 00-46867 Al 10/08/2000
WO 00-54291 Al 14/09/2000
WO 01-07155 Al 01/02/2001

Form PCT/ISA/210 (patent family annex) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/US2014/027056
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 01-32799 Al 10/05/2001
WO 01-35473 Al 17/05/2001
WO 01-79808 Al 25/10/2001
WO 01-81079 Al 01/11/2001
WO 01-99215 Al 27/12/2001
WO 02-044765 A3 30/01/2003
WO 02-057812 A3 26/09/2002
WO 02-058928 Al 01/08/2002
WO 02-088019 A2 07/11/2002
WO 02-19448 Al 07/03/2002
WO 02-32588 Al 25/04/2002
WO 02-44765 A2 06/06/2002
WO 02-57812 A2 25/07/2002
WO 03-013846 Al 20/02/2003
WO 03-016961 A2 27/02/2003
WO 03-016961 A3 30/10/2003
WO 03-029145 Al 10/04/2003
WO 03-060564 A2 24/07/2003
WO 2003-060564 A3 24/06/2004
WO 99-04441 Al 28/01/1999
WO 99-23189 Al 14/05/1999
WO 99-23191 Al 14/05/1999
WO 99-23687 Al 14/05/1999
WO 99-61244 Al 02/12/1999
JP 2010-076014 A 08/04/2010 JP 4477083 B2 09/06/2010
US 2010-0072420 Al 25/03/2010
US 8303853 B2 06/11/2012
KR 10-2011-0056133 A 26/05/2011 KR 10-1138220 Bl 24/04/2012

Form PCT/ISA/210 (patent family annex) (January 2015)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - wo-search-report
	Page 4 - wo-search-report
	Page 5 - wo-search-report
	Page 6 - wo-search-report
	Page 7 - wo-search-report
	Page 8 - wo-search-report
	Page 9 - wo-search-report

