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Al CLASSIFICATION OF SUBJECT MATTER

BOID 53/26(2006.01)i, BOID 53/64(2006.01)i

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

B FIELDS SEARCHED

IPC8 BO1D

Minimum documentation searehed {classification system followed by classification symbols)

Korean patents and applications for inventions sinee 1975

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

Electronic data base consulted during the intertnational search (name of data base and, where practicable, search terms used)
Delphion and keywords: mercury, coal, halogan, emissicn, aluminosilicate, caleium, and similar terms

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X TS 2004/0086439 Al (BAYER AKTIENGESELLSCHAFT) May 6, 2004 1-16, 40-77
abstract, section 7,9, 10, 15, 17, 23
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X US 6528030 B2 (MeDERMOTT TECHNOLOGY, INC) March 4, 2003 17-37, 40-81

abstract, column 2 line 25-50, column 3 line 44-57, ¢laim 10, 11

|:| Further doouments 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

earlier application ar patent but published on or afier the international
filing date

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)

document referring 1o an oral disclosure, use, exhibition or other
means

docmnent published prior to the international filing date but later
than the priority date claimed
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wn

wpn ngn

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 canmat 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 imventive 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

Date of mailing of the international search report
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Name and mailing address of the ISA/KR Authorized officer -
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Box No. 11  Observations where certain claims were found nnsearchable (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 reasons:

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

2. 5] Claims Nos.: 38, 39
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that ne meaningful international search can be carried out, specifically:

Claims 38, 39 direct to a method according to claim 35 which discloses a sorbent composition. A method ¢laimed by 38, 39 are
not clear whether they are directed to manufacturing method for the sorbent or method of combustion using the sorbent.

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. ITT  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

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

See separate sheets

1. I:l As all required addtional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. g Ag all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. |:| Ag 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. |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:‘ The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.
The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.
I:' No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 {continuation of first sheet (2)) (April 2005)
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Box No. [l
Unity of Invention

The International Searching Authority considers that there are 10 inventions covered by the claims
indicated as follows:

I: Claims 1-10, 12 directed to a process far burning cecal in a coal burning system to reduce the
amount of mercury released into the atmosphere comprising applying a sorbent composition
comprising a halogen into the coal burning system, wherein the sorbent composition is free of alkali
metal compounds

II: Claims 11, 13-16 directed to a method for reducing mercury in the flue gases resulting from
combustion of coal in a ceal burning system, comprising applying sorbent compenents into the coal
burning system, wherein the components comprise a halogen compound and at least one
aluminosilicate mineral.

Il Claims 1724 directed to a method for reducing the amount of oxidized mercury in flue gases
generated by combustion of mercury—containing carbonaceous fuels, the method comprising burning
the fuel in the presence of an alkaline powder sorbent, wherein the powder sorbent comprises
calcium, silica, and alumina.

IV: Claims 25-34 directed to a method for reducing sulphur and/or mercury in flue gases produced by
combustion of c¢eal in the furnace of a coal burning facility, comprising applying a powder
compaosition onto the coal before combustion and/or into the furace during combustion, wherein the
power composition comprises 50 to 98% by weight of an alkaline powder comprising calcium, and 2
to 50% by weight of an aluminosilicate material.

V: Claims 35-37 directed to a sorbent composition comprising 50 to 98% by weight of an alkaline
powder and 2 to 50% of an aluminosilicate, wherein the alkaline powder comprises one or more of
Portland cement, cement kiln dust, lime kiln dust, and sugar beet lime,

VI: Claims 40-56 directed to a process for burning coal to reduce the amount of mercury released
into the atmosphere comprising applying a liquid sorbent composition comprising a bromine
compound onto the coal; delivering the coal containing the sorbent into a coal burning furnace;
injecting a powder composition into the furnace during combustion, the powder camposition
comprising sources of calcium, silica, and alumina; combusting the coal together with the liquid and
powder compaosition in the coal burning furnace to produce ash and combustion gases.

VII: Claims 57-62 directed to a method for burning coal with reduced levels of undesirable elements
escaping into the environment comprising adding a sorbent composition comprising calcium, silica,
alumina, and a halogen selected from the group consisting of bromine and iodine onto the coal.

VIIl: Claims 63-71 directed tc a methed for reducing mercury in the flue gases resulting from

combustion of coal in the furnace of a coal burning system, comprising applying sorbent components
comprising a halogen, calcium, silica, and alumina into the coal burning system,

IXi Claims 72-77 directed to a coal ash, a cement, a pozzolanic product, a concrete ready mix
product, a composition, a set concrete construction.

X: Claims 78-81 directed to a process for formulating a cementitious mixture.

(Continued)

Fotm PCT/ASA/210 {extra sheet) (April 2005)
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Cantinuation of Box No. I

The reasons for which the present application has been deemed to contain 10 inventions which are
not linked such that they form a single general inventive concept, as required by Rules 13.1, 13.2 and
13.3, PCT are as follows:

The prior art has been identified as: D1{US2004/0086439A1) and D3(USE25833481)

Invention I:

From a comparison of the disclosure of this pricr art D1 and the technical features of claims 1-10, 12,
the features which are known from D1 (abstract, section 7-10) are the following: Removing mercury
from the flue gases generated by combustion of coal by varicus bromine compound. The fallowing
technical features of claim(s) 1-10, 12 can be seen to make a contribution over this prior art (Rule
13.2 PCT): Using halogens compound, which is free of alkali metal compounds.

Invention II:

From a comparison of the disclosure of this prior art D1 and the technical features of claims 11, 13-
16 the following features can be seen to make a contribution over this prior art (Rule 13.2 PCT): Using
additional aluminosilicate mineral.

Invention IlI:

From a comparison of the disclosure of this prior art 03 and the technical features of claims 17-24,
the features which are known from D3 {(abstract, column 5) are the following: Removing mercury from
the flue gases generated by combustion of coal by alumina, silica, aluminosilicate having porosity,
The disclosure of this prior art D2 and the technical features of claims 17-24 are overlapped (Rule
13.2 PCT).

Invention Vi

From a comparison of the disclosure of this prior art D3 and the technical features of claims 256—-34
the following features can be seen to make a contribution over this prier art (Rule 13.2 PCT):
Reducing sulphur and/or mercury in the flue gases with additional alkaline powder.

Invention V:
Claims 35-37 does not linked to other claims because in claims a sorbent composition only (Rule
13.1 PCT).

Invention VI

From a comparison of the disclosure of this prior art D3 and the technical features of claims 40-56
the following features can be seen to make a contribution over this prier art (Rule 13.2 PCT):
Reducing mercury in the flue gases with additional liquid bromine sorbent.

Invention VIl

From a comparison of the disclosure of this prior art D3 and the technical features of claims 57-62
the following features can be sean to make a contribution over this prior art (Rule 13.2 PCT):
Reducing undesirable elements with additional bromine.

Invention VIII:

From a comparison of the disclosure of this prior art D3 and the technical features of claims 63-71
the following features can be sean to make a contribution over this prior art (Rule 13.2 PCT):
Reducing mercury in the flue gases with additional bromine.

(Contined})

Fotm PCT/ASA/210 {extra sheet) (April 2005)
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Invention IX:
Claims 72-77 does not linked to other claims because in ¢laims a coal ash (Rule 13.1 PCT).

Invention X:
Claims 78-81 does not linked to other claims because in claims a process formulating a
cementitious mixture (Rule 13.1 PCT).

The above analysis shows that the special technical features of invention | to invention X does not
share any technical relationship among those inventions. Therefore, the groups of claims are not
linked by common or corresponding special technical features and define 10 different inventions not
linked by a single general inventive concept.

The application, hence does not meet the requirements of Unity of Invention as defined in Rules 13.1
& 13.2 PCT.

The Applicant should be aware that for the above mentioned 10 inventions a full search has been
carried out, without additional searching fee: this does not however imply that each of said | to X
inventions, fulfil{s) the requirement of unily of invention stipulated in Rule 13.1 & 13.2 PCT.

Fotm PCT/ASA/210 {extra sheet) (April 2005)
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