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INTERNATIONAL SEARCH REPORT International application No.
PCT/AU2016/051231

A. CLASSIFICATION OF SUBJECT MATTER
€258 1/04(2006.01) C258 11/06{2006.01) C25B 15/00(2006.01) HOIM 4/90(2006.01) €258 1/00(2006.01)

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}

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

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

EPODOC and WPIAP with [PC/CPC class marks; C25B1, C25B9, C25B11, C25B135, HOIMS, HO1M4, YO2E60/366 and Keywords {electrelysis,
thermoneutral, autothermal, volts, potential, catalyst, platimum, palladium, iron, cobalt, nickel, iridium, mtheninm, spinels, perovskites, PTFE,
TEFLON) & like terms. EPOQUE Cluster - SPATEN: EPODOC, WPIAP, TXPEA, TXPEB, TXPEC, TXPEE, TXPEF, TXPEH, TXPEI,
TXPEF, TXPEPEA, TXPEPER, TXPES, TXPUSEQA, TXPUSELA, TXPUSEA, TXPUSEB, TXPWOEA and above class marks and keywerds.
EPOQUE Cluster - TXTE with keywords (PTFE , TEFLON, catalyst, volt, potential , neutral and like terms). Applicent name and inventor name,
searched in Esapcenet, Auspat and in internal databases provided by IP Australia, ESPACENET with CPC mark HO1M4 or Y02E60/366 and
keywords; electrolysis, thermoneutral, catalyst and PTFE and like erms. ESPACENET GOOGLE Patents AND GCOGLE Advanced Patent
search with keywords: electralysis, thermoneutral, catalyst, PTFE and like terms.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

Documents are listed in the continuation of Box C

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 isnot ~ "T"  later document published after the international filing date or priority date and not in

considered to be of particular relevance conflict with the applicatien but cited to understand the principle ar thenry
underlying the inventicn
"E* earlier application or patent but published on or after the "X"  document of particular relevance; the claimed invention cannot he considered novel
international filing date ar cannot be considered to invalve an inventive step when the document is taken
alone
"L"  document which may throw doubts on priority claim{s)or  "Y"  document of particular relevance; the claimed invention cannot be considered to
which is ¢ited to establish the publication date of another involve an inventive step when the document is cembined with one or more other
citation or other special reason (as specified) such documents, such combination being obvious to a person skilled in the art
"O"  document referring to an eral disclosure, use, exhibition wow ,
o1 other means & document member of the same patent family

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

Date of the actual completion of the international search Date of mailing of the international search report
2 March 2017 02 March 2017
Name and mailing address of the ISA/AU Authorised officer
AUSTRALIAN PATENT OFFICE Kosala Gunatillaka
PO BOX 200, WODEN ACT 2606, AUSTRALIA AUSTRALIAN PATENT OFFICE
Email address: pet@ipaustralia.gov.au {180 2001 Quality Certified Service)
Telephone No. 0262223652

Form PCT/ASA/210 (fifth sheet) (Tuly 2009)
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Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.,

US 4585532 A (MARTIN et al.} 29 April 1986

X Claim 1; column 4, lines 3 — 24; paragraph 4, lines 34 - 39; and Examples 1-3,7-9,11-14,17, 19,
24, 25,28 -30,32-35,41 -
43, 45,46, 48, 49
Y As above 15,16,22,23
US 2009/0325014 Al (NEWKIRK) 31 December 2009
X Claims 1 & & and paragraphs [0008], [0019], [0020] & [0024] 1- 10, 19, 24, 25,32 - 40
Y As above 15, 16, 22, 23
WO 2014/082170 Al (AXINE WATER TECHNOLOGIES INC) 05 June 2014
Y Claim 1; from page 12, line 32 to page 33, line 13 and claims 16 - 18 15, 16,22,23
GB 2066293 A (HAROLD PATRICK ADAIR NELSON) 08 July 1981
A Abstract
EF 2149626 Al (MARTIMORT, OLIVIER [FR]) 03 February 2010, Google machine
translation of the specification
A Abstract and paragraphs [0009] - [0016]
EP 00145%6 B1 (DIAMOND SHAMROCK CORPORATION [US]) 14 September
1983
A Claims 1 & 10 and Examples

Form PCT/ASA/210 (fifth sheet) (Tuly 2009)
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Box No. Il  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following
TeAsONs:

1. I:I Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

the subject matter listed in Rule 39 on which, under Article 17{2)}(a}(i}, an inlernational search is not required to be
carried out, including

2. I:l Claims Nos.:

because they relate to parts of the intemational application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. I:‘ Claims Nos:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a)

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

See Supplemental Box for Details

As all required additional scarch fees were timely paid by the applicant, this international scarch report covers all
searchable claims.

As all searchable claims could be scarched without effort justifying additional fees, this Authority did not invite
payment of additional fees.

(1 P[]

As only some of the required additional search fees were timely paid by the applicant, this international search report
covers only those claims for which fees were paid, specifically claims Nos.:

4, I:‘ No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first menticned in the claims; it is covered by claims Nes.:

Remark on Protest The additional search fees were accompanied by the applicant’s protest and, where applicable,

the payment of a protest fee.

I:l The additional search fzes were accompanied by the applicant's protest but the applicable
protest fee was not paid within the time limit specified in the invitation.

No protest accompanied the payment of additional search fees.
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Supplemental Box

Continuation of: Box 111

This International Application does not comply with the requirements of unity of invention because it does not relate to one
invention or to a group of inventions so linked as to form a single general inventive concept.

This Authority has found that there are different inventions based on the following features that separate the claims into distinct
groups:

* Claims 1 — 31 are directed to a method for management of an electrochemical cell comprising; electrodes and an
clectrolyte between the electrodes. The feature of said method comprising; creating an operational voltage for the
electrochemical cell that is below or about the thermeneutral voltage for an electrochemical reaction at an operating
termperature; and operating the electrochermical cell at the operational voltage and the operating temperature to produce the
electrochemical reaction, wherein a catalyst applied to at least one of the electrodes facilitates the electrochemical reaction
at the operational voltage and the operating temperature, is specific to this group of claims,

e Claims 32 — 44 are directed to an electrochemical cell. The feature of said cell comprising; electrodes; an electrolyte
between the electrodes; and a catalyst applied to at least one of the electrodes to facilitate an electrochemical reaction at an
operational voltage of the electrochemical cell; whergin the operational voltage is below or about the thermoneutral voltage
for an electrochemical reaction, is specific to this group of claims.

+  Claims 45 — 49 are direeted to a catalyst Tor an electrochemical cell comprising electrodes and an electrolyte between the
clectrodes. The feature of said catalyst comprising a mixture of one or more catalytic materials selected from the group of:
precious metals, Pt black, Pt supported on carbon materials, Pt on carbon black, Pt/Pd on carbon materials, Pt/Pd on carbon
black, 02, RuQ2, Nickel, nanoparticulate nickels, sponge nickels, Raney nickel, nickel foams, Nickel alloys, NiMo,
NiFe, NiAl, NiCo, NiCoMo, Nickel oxides, oxyhydroxides, hydroxides, Spinels, NiCo204, Co304, LiCo204,
Perovskites, La0.8810.2MnQ3, La0.65:0.4Co 0.2Fe0.803, Ba0.5810.5C00.2Fe0.803, Iron, irot compounds,
nanoparticulate iron powders, Molybdenum compounds, MoS2, Cobalt, cobalt compounds, nanoparticulate cobalt
powders, Manganese, manganese compounds, and nanoparticulate manganese powders; and polytetrafluoroethylene
{PTFE); wherein the catalyst is able to be applied to at least one of the electrodes to facilitate an electrochemical reaction at
an operational voltage of the electrochemical cell that is below or about the thermoneutral voltage for the electrochemical
reaction, is specific to this group of claims.

PCT Rule 13.2, first sentence, states that unity of invention is only fulfilled when there is a technical relationship among the
claimed inventions invelving one or more of the same or corresponding special technical features. PCT Rule 13.2, second sentence,
defines a special technical feature as a feature which makes a contribution over the prior art.

When thete is no special technical feature common to all the claimed inventions there is no unity of invention.

In the above groups of claims, the identified features may have the potential to make a contribution over the prior art but are not
common 1o all the claimed inventions and therefore cannot provide the required technical relationship. The enly feature common to
all of the claimed inventions and which provides a technical relationship among them is an electrochemical cell comprising:
electrodes; an electrolyte between the electrodes; and a catalyst applied to at least one of the electrodes to facilitate an
electrochemical reaction at an cperational voltage of the electrochemical cell; wherein the operational voltage is below or about the
thermoneutral voltage for an electrochemical reaction.

However this feature does not make a contribution over the prior art because it is disclosed in:
US 4585532 A (MARTIN et al.) 29 April 1986 (claim 1 and column 4, lines 3 — 18)

Therefore in the light of this document this common feature cannot be a special technical feature. Therefore there is no special
technical feature common to all the claimed inventions and the requirements for unity of invention are consequently not satisfied
posteriori.
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