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Expediente No.: 08-117.920 .

Patente de Invencidn: “INSTALACION DE GASIFICACION A
BAJA TEMPERATURA CON UN
GASIFICADOR ORIENTADO
HORIZONTALMENTE"

Titular: PlascoEnergy IP Holdings, S.L., Bilba ,

Schaffhausen Branch
DESTINO: 09

HUMBERTO RUBIO CAMACHO, mayor de edad, domiciliado en Bogota, D.C., identificado
con la cédula de ciudadanfa ndimero 17.192.062 de Bogota, abogado en ejercicio, portador de
la Tarjeta Profesional No. 50.007 expedida por el Consejo Superior de la Judicatura, actuando
en caracter de APODERADO de la Sociedad PlascoEnergy IP Holdings, S.L., Bilbao,
Schaffhausen Branch domiciliada en Vordergasse 3, CH-8200 Schaffhausen, Suiza; me
permito anexar:

1.- Documentos de cesion otorgados por los inventores, debidamente legalizados por
el Consulado de Colombia en Canada; traducidos oficialmente del idioma Inglés al
Espafiol y reconocidos por el Ministerio de Relaciones Exteriores en Colombia; por
medio de los cuales se ceden todos los derechos poseidos sobre la- presente
invencion a favor de la Sociedad Plasco Energy Group Inc.

2.- Fotocopia auténtica del documento de Traspaso por medio del cual la sociedad
Plasco Energy Group Inc., traspasa los derechos de la solicitud en referencia, a
la sociedad PlascoEnergy IP Holdings, S.L., Bilbao, Schaffhausen Branch.
Documento que se encuentra debidamente notarizado y iegalizado por el Consulado
de Colombia en Canada, traducido oficialmente del idioma Ingiés al Espaiol y
avalado por el Ministerio de Relaciones Exteriores de Colombia.

3.- Fotocopia auténtica del documento de Poder y Certificado Notarial que acredita la
existencia y_representacion legal de mi representada la sociedad PlascoEnergy IP
Holdings, S.L., Bilbao, Schaffhausen Branch, el cual se encuentra
debidamente notarizado y legalizado por el Consulado de Colombia en Canada,
traducido oficialmente del idioma Inglés al Espafiol y avalado por el Ministerio de
Relaciones Exteriores de Colombia.

4- Nuevo pliego de Dibujos

Teniendo en cuenta lo anterior solicito se continlie con el tramite correspondiente.

Atentamente,’

(8 —

HUMBERTO RUBIO CAMACHO

C.C. 17.192.062 de Bogota

T.P. 50.007 Consejo Superior
de la Judicatura.

COD. 4134
: 08/2590/P000768
Bap



CONSULADO DE COLOMBIA
Ni>. 280 Ottawa, Canada, a 2 de Diciembre de 2008
"Visto en este Consulado para autenticar la firma de
VALERIE TAILLEUR
quien en la Fecha ejercja-iasifunciongs de
FVI E‘CANADA

CANADA

Province of Ontario

To Wit:

WISTERID B%.
F[Qﬁi“ i

glle;

EE‘E B"" LE '11Lif§‘f§rw i
JE A T

) TO ALL TO WHOM THESE
PRESENTS MAY

COME, BE SEEN OR KNOWN

S’ g’ Nvagee” v’

I, Michelle Ai Ling Li, a Notary Public in and for the Province of Ontario, by
Royal Authority duly appointed, and residing at the City of Ottawa, in the Province of
Ontario, DO CERTIFY AND ATTEST that the paper hereto annexed is a true copy of a
document produced and shown to me and being the notarized Assignment of Invention,
effective May 5, 2007, the copy having been compared by me with the original notarized
document, an act which, having been requested, I have granted under my notarial form
and seal of office to serve as shall be required. ’

IN. TESTIMONY WHEREOF [ have hereto subscribed my name and affixed |
my Notarial Seal of Office at the City of Ottawa, this 20" day of November 2008.

(Seal)

/A7
A NOTARY PUBLIC IN AND FOR THE
PROVINCE OF ONTARIO

‘ tod @t theDgpagment of Foreign Affairs and
»&:?Arm:\al Trade fq,} egaligation {.the
T’oregomg_Slgnature ot 2\

T

Ln tres et
légaliser

Foreign Affairs

Sous-ministre des

g o
Sirg ngéres e
Affaires etrangeres

CANADA




ASSIGNMENT OF INVENTION
This Assignment is effective the 5 day of May, 2007.

In consideration of One ($1.00) Dollar and other good and valuable consideration, the

"~ receipt and sufﬁcmncy of which is hereby acknowlcdged I

- CHOTALIYA Ashish, whose full post office address is 1816 121 St SW,-
. Edmonton, Alberta T6W 1T5, Canada;

agree and confirm that I have sold, assigned and transferred, and by these presents do hereby
- sell, assign and transfer to Plasco Energy Group Inc. (hereinafter the “Assignee™), whose full
- - post office address is 1000 Innovation Drive, Suite 400, Kanata, Ontario K2K 3E7, Canada,
-all’ my right, title and initerest throughout the world in and to (1) my invention(s) relating to -

"A, Low Temperatnre Gasnﬁcatlon Facility With A Horizontally Oriented Gasifier, as

N - described and/or ¢laimed if the patent applications listed in Schedule A attached hereto;

.. (2) 4l improvements, including but not limited to modifications, additions, substitutions,
L denvatxves -and deletions to said invention(s); (3) the above-identified. apphcatlons in (1) and
.. national phase applications theréof; (4) all otheér applications for Letters Patent in any country
© . throughout the world for said invention(s) and improvements, including but not limited to all -~
"... divisional, continuation, continuation-in-part, renewal, reissue, and substitute applications; (5)

" any Létters Patent which may issue from any of said applications as exemplified in (3) and (4)’
" - above in any country throughout the world; (6) a1l Convention or Treaty rights derived from any

" of said applications, including without limitation, all rights of priority throughout the world in L

- and to said apphcahons and (7) the full and complete right to file applications for Letters Patent

" in the name of the Assignee; or in my name at the Assignee’s election, on saxd invention(s) and o

TR nnprovemeuts in all countries throughout the world.

For said conmderanon I agree, upon the request and at the expense of the Ass1gnee its"

7 suceessors and assigns, to execute any and all divisional, continuation, continuation-in-part, -
' . reissue and substitute applications for said invention(s) and improvemients, and acknowledge and

| . agree that all rights therein shall vest in the Assignee, its successors and assigns, whereby said -
Letters Patent will be held and enjoyed by said Assignee, its successors and assigns, to the full

- end of the term for which said Letters Patent will be granted, as fully and entirely as the same-

- would havé been held and enjoyed by the undersigned if this assignment had not been made. In' -

o _dddition, I will, at the request of the Assignee, execute any and all documents required by the

Ass1gnee to fully and propetly vest the aforementioned rights in the Assngnee

The undersigned hereby grants to the firm of MBM Intellectual Property Law LLP

‘whose full post office address is 270 Albert Street, 14" Floor, Ottawa, Ontario, Canada, K1P
.5G8, the power to insert on this assignment any further information and/or correct any clerical
. erfor in the information pertaining to the referenced application above, which may be necessary
or desirable in order to comply with the patent legislation for recordation of this document. '

[CONTINUED ON NEXT PAGE] -
Page 1 of 4 ' :
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SCHEDULE A

International International Application Filed: May 7, 2007
(PCT) No. PCT/US07/68407
- Argentina Argentina Application No. P-070101975 | Filed: May 7, 2007
Bahamas Bahamian Application No. 1982 -Filed: May 25, 2007
Chile Chile Application No. 1288-2007 Filed: May 7, 2007
' Jamaica Jamaica Application No, 18/1/4628 Filed: May 7, 2007

Panama Panama Application No. Filed: May 7, 2007
PI/PAQ1/87255-01

Taiwan Taiwan Application No, 96116178 Filed: May 7, 2007

Venezuela Venezuela Application No. 07-0926 Filed: May 7, 2007

Aruba Aruba Application No. OCT-02/071105 | Filed: November 5, 2007

Bangladesh Bangladesh Application No. 242/2007 ] Filed: November 4, 2007

Burundi Burundi Application No. Not Yet Filed: November 5, 2007
Available 4

Bolivia Bolivia Application No. SP-270345 Filed: November 1, 2007

Gulf Cooperation | Gulf Cooperation Council Application | Filed: November 5, 2007

Council (Oman, | No. GCC/P/2007/9412

Bahrain, Qatar,

U.AL.E., Saudi

Arabia, Kuwait)

Iran Iran Application No. 38609165 Filed: November 27, 2007

Jordan Jordan Application No. 460/2007 Filed: November 4, 2007

Lebanon Lebanon Application No. 6837 Filed: November 1, 2007

Mauritius Mauritius Application Filed: November 5, 2007

_ No. MU/P/07/00083 '

Nepal Nepal Application No. 925 Filed: November 2, 2007

Peru Peru Application No. 001515-2007/OIN { Filed: November 5, 2007

Pakistan Pakistan Application No. 1279/2007 Filed: November 2, 2007

Paraguay Paraguay Application No. 37.569 Filed: November 2, 2007

Thailand Thailand Application No. 0701005570 | Filed: November 2, 2007

Tonga Tonga Application No. TO/P/07/00007 | Filed: November 2, 2007

Uruguay Uruguay Application No. 30.688 Filed: November 5, 2007

Yemen Yemen Application No. Not Yet Filed: November 6, 2007
Available

Family VIII (123")
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EXECUTION OF ASSIGNMENT OF INVENTION

Execution by Assignor

ASSIGNOR:
By: %LQJ"‘};:K -

(Signature ' (Signaturé) — -
| Livtent Bowritreined
CHOTALIYA, Ashisk . (Namef
Nov 07, 200 R AT o “'7"’"/0?'

(Date Signed) {Date Signed)

Cd'yvv.nwl'ﬂ’) , Cﬂmﬂ‘lg\

(City & Country Where Assignment Exccuted)

Notarization of Witness to Signature of Assignor

IA@wW /{ptwrw%w /—C/$

(WitnessDame) (Witness address)

declare that [Avas personally present and-did witness the abovementloned Assignor duly sign and
execute the above Assignment.

Sworn Before Me at EpmanTON ,
(City)
CAVADA on Nov 7 200%
{Country) (Date) p

O0SAY. JWAJL
::zrrlq‘]‘g[{nd Solicitor

R, Ny
" ; .
wmw‘aﬁa’s Signature) &—

A Commissioneér for taking Qaths and Affidavits _for the

jurisdiction of ALBEATA

(State, Province, etc})

/ (Signatur},{f Witness).- —

L N R T W N U N
A
>
~3
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Execution by Assignee:

ASSIGNEE: WITNESS
L 0 -
BY; Fn ==
U {Signature) 'Signature)

Name; ML’EF\’S “TCAN GARLS

Tide: ;= ScrEnTis7 ame)
ate Sigoed) (e Sigasd)

Caalb T A CANADA

(City & Country Wheze Assignment Exccuted)

Notarization of Witness to Signature of Assignee:

I Hb%% Fé* :SEQ"':Q ofﬂ' SEQZ (L e Qeg&gg \ lgggg}wg( %C
itness name) ({Witness address)

declare that I was personally present and d1d witness the abovementioned Assignee duly sign and

execute the above Assignment.

Sworn Before Me at %\u oy Cfm&\

(Cxty)

N on /UZ\/ZO lmrﬁ

oty o ctiod)

{Cormissioner’s Name)

A Commissioner for taking Oaths and Affidavits for the

_]urlSdlCthIl of )
(State, Provincs, &te)

R . T i N g T i

Page 4 of 4
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CONSULADO DE COLOMBIA
No. 280 Ottawa, Canada, el 2 de Diciembre de 2008
Visto en este Consulado para autenticar la firma de VALERIE TAILLEUR quien en esta

fecha ejercia las funciones de OFICIAL DE AUTENTICACIONES M.R.E DE CANADA

Cénsul de Colombia

MINISTERIO DE RELACIONES EXTERIORES
9 DE ENERO DE 2009 ~ 860071

JEFE DE LEGALIZACIONES BOGOTA, D.C.

CANADA )

Provincia de Ontario ) A TODOS LOS QUE PUEDAN VER O CONOCER
LOS PRESENTES

Consideracion: )

Yo, Michelle Ai Ling Li, un Notario Publico en y para la Provincia de ;Ontario,
debidamente nombrado por la Autoridad Real y residente en la ciudad de Ottawa, en la
Provincia de Qntario, CERTIFICO Y ATESTIGUO que el documento anexo €s una copia
fiel de un dochento dirigido y presentado ante mi y corresponde a la Asigna_c.i:(')n de la
invencion con fecha de entrada en vigor el 5 de mayo de 2007; comparé la cépia con el
documento original, un acto .que me fue solicitado, y he otorgado bajo mi ﬁrmall y sello

notarial de la oficina para servir de acuerdo como sea requerido.

Roootucidn
6694/78
Minjusticia

ENGLISH - FRENCH - SPANISH
ANGLALS - FRANCAIS  ESPAGNCI
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EN TESTIMONIO DE LO CUAL he suscrito mi nombre y fijado mi sello notarial de la

Oficina en la ciudad de Ottawa, este dia 20 de noviembre de 2008.

(Sello)
UN NOTARIO PUBLICO EN Y PARA LA PROVINCIA DE ONTARIO

Certificado en el Departamento de Relaciones Exteriores y Comercio Internacional para la
legalizacion de la firma anterior de
Ministro de Relaciones Exteriores

CANADA

Clerandida 259458 Tejada
Rooelueidn _TRA & 'URA OFICIAL
6694/78 (

Minjusticia
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ASIGNACION DE LA INVENCION

Esta asignacién entra en vigor el 5 de mayo de 2007

En consideracion de un ($1.00) délar y otras consideraciones buenas y valiosas, cuyo

recibo y suficiencia se reconoce por medio del presente, yo

CHOTALIYA, Ashish, cuya direccion es 1816 121 St SW, Edmonton, Alberta Téw 1T35,

Canada;

Acuerdo y confirmo que he vendido, asignado y transferido y por medio del presente
vendo, asigno y transfiero a Plasco Energy Group Inc. (de ahora en adelante el
“Cesionario™), con oficinas ubicadas en 1000 Innovation Drive, Suite 400, Kanata, Ontario
K2K 3E7, Canada, todos mis derechos, titulos e intereses en todo el mundo en y sobre (1)

mis invenciones relacionadas con

Una instalacion de gasificacion de baja temperatura con un Gasificador orientado

horizontalmente, tal como se describe y/o reivindica en las solicitudes listadas en el

Programa A anexo;

(2) todas las mejoras, incluyendo sin limitacién las modificaciones, adiciones,
sustituciones, derivaciones y eliminaciones de dicha invencion; (3) las solicitudes antes
identificadas en (1) v las solicitudes de la fase nacional; (4) todas las demas solicitudes para
las Cartas de Patente en cualquier pais del mundo para dichas invenciones y mejoras,

Claviniri pareiss Tejada
TORA OFICIAL

Rogolucién
6694/78
Minjusticia

&
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incluyendo sin limitacidn todas las solicitudes divisionales, continuaciones, continuaciones
en parte, renovaciones, remisiones y solicitudes sustitutas; (5) todas las Cartas de Patente
que se puedan expedir de cualquiera de dichas solicitudes tal como se ejemplifica en los
numerales (3) y (4) anteriores en cualquier pais del mundo; (6) todos los derechos de
Convenciones o Tratados derivados de dichas solicitudes, incluyendo sin limitacién, todos
los derechos de propiedad en todo el mundo en y sobre dichas solicitudes y (7) el derecho
total y completo para radicar las solicitudes por Cartas de Patente a nombre de Cesionario,
0 en mi nombre a eleccion del Cesionario, sobre dichas invenciones y mejoras en todos los

paises del mundo.

Por dicha consideracién, acuerdo, a solicitud y por cuenta del Cesionario, sus sucesores y
asignados, ejecutar cualquiera y todas las solicitudes divisionales, continuaciones,
continuaciones en parte, remisiones y solicitudes sustitutas para dichas invenciones y
mejoras y reconozco y acuerdo que todos los derechos seran envestidos en el Cesionario,
sus sucesores y asignados, hasta el final del término por el cual se otorgaran dichas Cartas
de Patente, tan completamente y totalmente como hubieran sido mantenidas y disfrutadas
por el suscritos si no se hiciera esta asignacion. Ademas, a solicitud del Cesionario, ejecutar
cualquiera y todos los documentos requeridos por el Cesionario para envestir

completamente y apropiadamente los derechos antes mencionados en el Cesionario.

El suscrito por medio del presente le otorga a la firma MBM Intellectual Property Law
LLP, con oficinas ubicadas en 270 Alvert Street 14 Floor, Ottawa, Ontario, Canada K1P

5G8, el poder para insertar en esta asignacion cualquier informacion adicional y/o corregir

6694/78
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||

errores de oficina en la informacion pertinente a la solicitud referenciada anteriormente, lo

cual puede ser necesario o deseable para la recordacién de este documento.

4 tobikatii biisads tejada
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PROGRAMA A

International Solicitud internacional Radicado: 7 de mayo de 2007
e |

(PCT) No.RCT/US07/68407

Argentina Solicitud Argentina No. P- Radicado: 7 de mayo de 2007
070101975

Bahamas Solicitud Bahamas No. 1982 Radicado: 25 de mayo de 2007

Chile Solicitud Chile No. 1288-2007 Radicado: 7 de mayo de 2007

Jamaica Solicitud Jamaica No. 18/1/4628 Radicado: 7 de mayo de 2007

Panama Solicitud Panama No. Radicado: 7 de mayo de 2007
PI/PAQ1/87255-01

Taiwan Solicitud Taiwan No. 96116178 Radicado: 7 de mayo de 2007

Venezuela Solicitud Venezuela No. Radicado: 7 de mayo de 2007
PI/PA01/87255-01

Aruba Solicitud Aruba No. OCT- Radicado: 5 de noviembre de 2007
02/071105

Bangladesh Solicitud Bangladesh No. 242/2007 | Radicado: 4 de noviembre de 2007

Burundi Solicitud Burundi No. Aun no Radicado: 5 de noviembre de 2007
disponible

Bolivia Solicitud Bolivia No. SP-270345 Radicado: | de noviembre de 2007

Concejo de Solicitud del Concejo de Radicado: 5 de noviembre de 2007

cooperacion del
golfo (Oman,

Bahréin, Qatar,

cooperacién del golfo No.
GCC/P/2007/9412

Rooelusidn
6694/78
Minjusticia
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U.AE., Arabia

Saudi, Kuwait)

Iran Solicitud Iran No. 38609165 Radicado: 27 de noviembre de 2007

Jordania Solicitud Jordania No. 460/2007 Radicado: 4 de noviembre de 2007

Libano Solicitud Libano No. 6837 Radicado: 1 de noviembre de 2007

Mauricio Solicitud Mauricio No. Radicado: 5 de noviembre de 2007
MU/P/07/00083

Nepal Solicitud Nepal No. 925 Radicado: 2 de noviembre de 2007

Peru Solicitud Perd No. 001515- Radicado: 5 de noviembre de 2007
2007/0IN

Pakistan Solicitud Pakistan No, 1279/2007 Radicado: 2 de noviembre de 2007

Paraguay Solicitud Paraguay No. 37.569 Radicado: 2 de noviembre de 2007

Tailandia Solicitud Tailandia No. Radicado: 2 de noviembre de 2007
0701005570

Tonga Solicitud Tonga No. Radicado: 2 de noviembre de 2007
TO/P/OT7/00007

Uruguay Solicitud Uruguay No. 30-688 Radicado: 5 de noviembre de 2007

Yemen Solicitud Yemen: atn no disponible | Radicado: 6 de noviembre de 2007

CHTaws il bavawss fejada

Roaeiusidn TRADLICS RA OFICIAL
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EJECUCION DE LA ASIGNACION DE LA INVENCION

Ejecucidn por parte del Cedente

CEDENTE TESTIGO:

Por Por

CHOTALIYA, Ashish EILEEN BOTHILLIER
7 de noviembre de 2008 7 de noviembre de 2008
EDMONTON, CANADA

(Ciudad v pais en donde se ejecuta la asignacion)

Autenticacion de la firma del testigo del Cedente

Yo, EILEEN BOTHILLIER, de EDMONTON, AB declaro que estuve personalmente y fui
el testigo del Cedente antes mencionado quien firmo y ejecutd debidamente la Asignacion
anterior.

Juramentado ante mi en EDMONTON

Canada, el 7 de Noviembre de 2008
Nombre del Comisionado

Firma del Comisionado

Un Comisionado para tomar juramentos y declaraciones para la jurisdiccién de Alberta.

Gibiisuiis i=diiess sejada
ADUCTORA OFICIAL
6694/78
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Ejecucion por parte del Cesionario

Cesionario Testigo
Por Por
Nombre: ANDREAS TSANGARIS MARGARET SWAIN

Cargo: CIENTIFICO JEFE
Nombre: 20 de noviembre 2008 Nombre: 20 de noviembre 2008
KANATA, CANADA

(Ciudad y pais en donde se ejecuta la asignacion)

Autenticacion de la firma del testigo del Cesionario

Yo, MARGARET SWAIN de 3807 111 WEST PENDER, VANCOWER, BC declaro que
estuve personalmente y fui el testigo del Cesionario antes mencionado quien firmé y
gjecuto debidamente la Asignacion anterior.

Juramentado ante mi en Ottawa (Kanata)

Canada, el 20 de noviembre de 2008

A. ATHANASSIADIS

Nombre del Comisionado

Firma del Comisionado

Un Comisionado para tomar juramentos y declaraciones para la jurisdiccion de Ontario.

o "t‘fl‘lliuida:'s:’.h s telada 7
Rossiusisn ., TRADLEIORA OFICIAL

6694/78 : R et
Minjusticia & S smiiast
ENGLISH - FRENCH - SPAR[SH -
ANGLAIS - FRANCAIS - ESPAGNQL

|S



',--—,

No 282 Ottawa, Canada, a 2 de Diciembre de 2008
Visto en este Consulado para autenticar la firma de
VALERIE TAILLEUR i

CONSULADO DE COLOMBIA

quien en la Fecha ejerma las funciones de
OFICIAL DE AUTENTICACIONES'M.R E DE CANADA

US$30.00 Ans de Colombla

‘?\j o
Z". e A
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CANADA ) TO ALL TO WHOM THESE

PRESENTS MAY

Province of Ontario COME, BE SEEN OR KNOWN

A S e

To Wit:

I, Diana Mansour, a Notary Public in and for the Province of Ontario, by Royal
Authority duly appointed, and residing at the City of Ottawa, in the Province of Ontario,
DO CERTIFY AND ATTEST that the paper hereto annexed is a true copy of a
document produced and shown to me and being the notarized Assignment of Invention,
effective May 5, 2007, the copy having been compared by me with the original notarized
document, an act which, having been requested, I have granted under my notarial form
and seal of office to serve as shall be required.

IN TESTIMONY WHEREOF [ have hereto subscribed my name and affixed
my Notarial Seal of Office at the City of Ottawa, this 10™ day of November, 2008.

| C
(Seal) - L(L\(_,/L
. ANOTARY PUBLIC IN AND FOR THE
PROVINCE OF ONTARIO

Qu Commﬁe,mternatlonal
S%

MForugn Affalrs

Certified at the Department of Foreign Affairs and

internatia (Bl Eaﬂe‘f eghlization of the
yﬁ:g Signature S&zt o fﬁ

&
Q%mne au Mlmstere des P2

d Iegahser

of

Sous-ministre des
Affaires étrangeres
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ASSIGNMENT OF INYENTION
This Assighment is effective the 5 day of May, 2007.

In consideration of One ($1.00) Dollar and other good and valuable consideration, the
receipt and sufficiency of which is hereby acknowledged, we,

(a) BASHAM, Scott Douglas, whose full post office address is 87 Cedar Valley Dr, Ottawa,
Ontario, K2M 3A3, Canada;

(b) CAMPBELL, Kenncth Craig, whose full post office address is 69 Meadow Cres,
Kitchener, Ontario N2M 4E9, Canada;

(c) CUI, Mao Pei, whose full post office address is 18 Gardengate Way, Ontario K2G 572,
Canada,

(d) DOBBS, Geoffrey, whose full post office address is 201 Deerwood Drive, RR #2,
Kinburn, Ontario KOA 2HO, Canada,

(e) FEASBY, Douglas Michael, whose full post office address is 175 Woodbine Place,
Unit 204, Ottawa, Ontario K1S 5M8, Canada;

(f) MARCEAU, Pascale Bonnie, whose full post office address is 13 Kettleby, Kanata,
Ontario K2K 3C4, Canada,;

(g) MCLEAN, Alisdair Alan, whose full post office address is 41 Iona St, Ottawa, Ontario -

K1Y 3L6, Canada,

(h) SHEN, Zhiyuan, whose full post office address is 1480 Bradshaw Cr, Ottawa, Ontario
K1B 5G2, Canada;

() WAGLER, Thomas Edward, whose full post office address is 625 Kerwin Rd, Dunrobin,
Ontario KOA 1T0, Canada; .

agree and confirm that we have sold, assigned and transferred, and by these presents do hereby
sell, assign and transfer to Plasco Energy Group Ine. (hereinafter the “Assignee”), whose full
post office address is 1145 Innovation Drive, Suite 100, Kanata, Ontario K2K 3G8, Canada,
all our right, title and interest throughout the world in and to (1) our invention(s) relating to

A Low Temperature Gasification Facility With A Horizontally Oriented Gasifier, as
described and/or claimed in the patent applications listed in Schedule A attached hereto,

(2) all improvements, including but not limited to modifications, additions, substitutions,
derivatives, and deletions to said invention(s); (3) the above-identified applications in (1) and
national phase applications thereof; (4) all other applications for Letters Patent in any country
throughout the world for said invention(s) and improvements, including but not limited to all
divisional, continuation, continuation-in-part, renewal, reissue, and substitute -applications; (5)
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any Letters Patent which may issue from any of said applications as exemplified in (3) and (4)
above in any country throughout the world; (6) all Convention or Treaty rights derived from any
of said applications, including without limitation, all rights of priority throughout the world in
and to said applications; and (7) the full and complete right to file applications for Letters Patent
in the name of the Assignee, or in our names at the Assignee’s election, on said invention(s) and
improvements in all countries throughout the world.

For said consideration, we agree, upon the request and at the expense of the Assignee, its
sucoessors and assigns, to execute any and all divisional, continuation, continuation-in-part,
reissue and substitute applications for said invention(s) and improvements, and acknowledge and
agree that all rights therein shall vest in the Assignee, its successors and assigns, whereby said
Letters Patent will be held and enjoyed by said Assignee, its successors and assigns, to the full
end of the term for which said Letters Patent will be granted, as fully and entirely as the same
would have been held and enjoyed by the undersigned if this assignment had not been made. In
addition, we will, at the request of the Assignee, execute any and all documents required by the
Assignee to fully and properly vest the aforementioned rights in the Assignee.

The undersigned hereby grants to the firm of MBM Intellectual Property Law LLP
whose full post office address is 270 Albert Street, 14® Floor, Ottawa, Ontario, Canada, K1P
5@G8, the power to insert on this assignment any further information and/or correct any clerical
error in the information pertaining to the referenced application above, which may be necessary
or desirable in order to comply with the patent legislation for recordation of this document.

[CONTINUED ON NEXT PAGE]
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SCHEDULE A

Family VIII (123%)

International International Application Filed: May 7, 2007
(PCT) No..PCT/US07/68407
Argentina Argeiitina Application No. P-070101975 | Filed: May 7, 2007
Bahamas Bahamian Application No. 1982 Filed: May 25, 2007
Chile Chile Application No. 1288-2007 Filed: May 7, 2007
Jamaica Jamaica Application No. 18/1/4628 Filed: May 7, 2007
Panama Panama Application No. Filed: May 7, 2007
PI/PA01/87255-01
Taiwan Taiwan Application No. 96116178 Filed: May 7, 2007
Venezuela Venezuela Application No. 07-0926 Filed: May 7, 2007
Aruba Aruba Application No, OCT-02/071105 | Filed: November 5, 2007
Bangladesh Bangladesh Application No. 242/2007 | Filed: November 4, 2007
Burundi Burundi Application No. Not Yet Filed: November 5, 2007
' Available
Bolivia Bolivia Application No. SP-270345 Filed: November 1, 2007
Gulf Cooperation | Gulf Cooperation Council Application | Filed: November 5, 2007
Council (Oman, | No, GCC/P/2007/9412
Bahrain, Qatar,
U.A.E., Saudi
Arabia, Kuwait) .
Iran Iran Application No. 38609165 Filed: November 27, 2007
Jordan Jordan Application No. 460/2007 Filed: November 4, 2007
Lebanon Lebanon Application No. 6837 Filed: November 1, 2007
Mauritius Mauritius Application Filed: November 5, 2007
No. MU/P/07/00083
Nepal Nepal Application No. 925 Filed: November 2, 2007
Peru Peru Application No. 001515-2007/OIN [ Filed: November 5, 2007
Pakistan Pakistan Application No. 1279/2007 Filed: November 2, 2007
Paraguay Paraguay Application No. 37.569 Filed: November 2, 2007
Thailand Thailand Application No. 0701005570 | Filed: November 2, 2007
Tonga Tonga Application No. TO/P/07/00007 | Filed: November 2, 2007
Uruguay Uruguay Application No. 30.688 Filed: November 5, 2007
Yemen Yemen Application No. Not Yet Filed: November 6, 2007
Available
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EXECUTION OF ASSIGNMENT OF INVENTION

Execution by Assignor #1
WITNESS:
By
/ (Signatare)
Rosemary Genest
BASHAM, Scott Douglas (Nea)

bI'z:s\os - _Odpiaen 3, 308
(Date S1gn§) ) (Date Signed)

{City & Country Where Assugnm:nt Executcd)

Notarization of Witness to Signature of Assignor #1

L Q%n,mqru éeznes:" of loay TQmJ Lane, Obnwa . Qdariv t’C'Y‘S

(Witneds name) (Witness address)

declare that T was personally present and did witness the abovementioned Assignor #1 duly sign
and execute the above Assignment.

Sworn Before Me at Kﬂzﬂd)ét ( ﬁ?éa/a,) R
(City)
on_(cts bpr 23 2003-
(Country) (Date) 4

4

/ (Signature of Witness)

A ,‘)%Mf/ﬁl’)&(’

{Commissioner’s Name)

-

- {Commissioner’s Signature)
A Commissioner for taking Oaths and Affidavits for the

jurisdictionof OV feuido

(State, Province, edc)
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Execution by Assignor #2

ASSIGNOR #2: WITNESS:

By ﬁw By: W

(Signatute) (Signature) &
CAMPBELL, Kenneth Craig semary &enest

. I (Nafne)
O et 23 /5 Extobes, 23, 0B
(Date Slgned) (Date Signed)
(City & Country Where Asslgpmeni Executed)

Notarization of Witness to Signature of Assignor #2

I, Rose_maru ém ,of fm'-#—]?l/;(u LQn.e, %J %ﬁb tlc_‘vg

(Witndss name) (Witness address)

declare that I was personally present and did witness the abovementioned Assignor #2 duly sign
and execute the above Assignment.

Sworn Before Me at %A/au s
(City)
M on OrAf5ds 23, 2009 .

o) (Patc)

,@ MW)@M

(Commjss:cnu' s Name) 5 2

(Comnussxona' s Signature)

5 (Signature of W:mws)

A Comnﬁssioner for taking Oaths and Affidavits for the

jurisdiction of Ondarcs

(State, Province, etc}
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Execution by Assignor #3

ASSIGNOR #3:

By: /fj—?éé,‘
//

4
(Signature)

CUI, Mao Pei
ot 237 %s4

,WE?M

{City & Country Where Assignment Executed)

‘WITNESS:

oy P2y 26T

’ {Signature)
osemary Gen et
(Name)

Ertoho 23 Sopy

(Date Signed)

Notarization of Witness to Signature of Assignor #3

1,_Kosemar y Genuft, ofL‘uLE&H_L_amJ_QMM kic by
(Witness nahn (Witness address)

declare that I was personally present and did witness the abovementioned Assignor #3 duly sign

and execute the above Assignment,

A Ao o d

(Commissioner's Name) &:

Signature of Witness)

{Commissioner’s Signaturc) had

A Commissioner for taking Oaths and Affidavits for the

Ontaiy

jurisdiction of

(State, Province, ctc)
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Execution by Assignor #4

ASSIGNOR #4: WITNESS:
By: AL - By 2& ?@A_«g,_' ofe. (gtuuﬁ-% Leol-
(Signature) (Signature)
DOBBS, Geoffrey HAe' a Do farima Wacqago
(Name)
Wwo§ ~10-11 Q. 23, 200g
(Date Signed) (Date Signed)
CTTNA VD4
(City & Country Where Assignment Executed)

Notarization of Witness to Signature of Assignor #4

1 IMARIA DE FAtiva UaCanbpof _ f02 Coder  AVE, wanats foN kooygy

(Witness name) (Witness address) T CANADRA

declare that I was personally present and did witness the abovementioned Assignor #4 duly sign
and execute the above Assignment.

Sworn Before Me at M
G
. (Country) (Date) E

M /mo.. w%mwa RN

ST\ (Signature of Witness)

:4 Wff/w

(Commissjoner’s Name) §

" (Commissioner’s Signature)

A Commissioner for taking Oaths and Affidavits for the

jurisdiction of mu%l/b(:()

{State, Province, etc)

Page 7 of 13

Family VIII (1237}




Execution by Assignor #5

ASSIGNOR #5: WITNESS:

By: %/% By: @éﬂﬂﬂ/
(Signature) (Signatore)
FEASBY, Dougla/Mnchael Rogmggf ée% &

ame)

_23/10/08 %QA_Q_,_aﬂaa

(Date Signed) (Date Signed)
NEATONTA, CANADA

(City & Country Where Assignment Executed)

Notarization of Witness to Signature of Assignor #5

I Rog;mg g,f ang;i ;
(Witness §ame)

declare that I was personally present and did witness the abovementioned Assignor #5 duly sign
and execute the above Assignment,

Sworn Before Me at MM
{City)

Qurada o (Cetiks 23 2ovs.

(CountW) (Date) 7

/@ /?T#Wj' DAL

{Commissioner’s Name) S

(Comunissioner’s Signature) ~

/ ' (Signamre of Witness)

A Commissioner for taking Oaths and Affidavits for the

jurisdiction of @’?/’fﬂ)\xﬂ)

(State, Province, etc)
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Execution by Assignor #6

ASSIGNQOJ¥3#6:
By: :

(Signature)
MARCEALU, Pascale Bonnie

23 2
(Date Signed)

Kanal‘a. s Ofd?xnb, Camualar

(City & Country Where Assignment Executed)

WITNESS:

By: %ﬂ—flﬂ/g
4 (Signature)
‘eo&:,marc! éenesf-
(Name)

Octobe. 23, dvos,

(Date Signed)

Notarization of Witness to Signature of Assignor #6

I,_Rosemacy Genest ,of 1084 Toliy, lope, Ofews Odoris Kycrys

(Witness'name) v

Y /Witess address)

declare that I was personally present and did witress the abovementioned Assignor #6 duly sign

and execute the above Assignment.

sworn Betore Me at_(Zdatn. (O70ue)
(City)

on %2‘3%

.

"~ (Couatry) Date) 7

. . AT SEADI

* (Commissioner’s Name)

e (Signature of Witness)

i i i I S N T

{Commissioner’s Signature)

A Commissioner for taking Oaths and Affidavits for the

jurisdicion of _(ON7ALD

(State, Province, etc)
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Execution by Assignor #7

o Uy o/ /%Wf

(Signature) (Signatnre)
MCLEAN, Alisdair Alan Roso.marq Gened”
(Name)
Cer 23  200@, QOctobia 23,008
(Date Signed) (Date Signed)

OTrawd _ CANAOA .

(City & Country Where Assigninent Executed)

Notarization of Witness to Signature of Assignor #7

I, Rosemmu Genad ,of 1oy 'T‘aﬂku hane, Offwwas .8d i 1vs

(Witness name) UT (Witness address)

declare that 1 was personally present and did witness the abovementioned Assignor #7 duly sign
and execute the above Assignment.

Sworn Before Me at %4/& L
(City)
@.MA&U on A58 23 2008 .
T (Country) oty 7

Lh.q

/f§ignature of Witness)

/él AT AL,

(Commssmner 's Name) S

(Coml:msmonu‘ s Signature)

A Commissioner for taking Oaths and Affidavits for the

jurisdiction of (I Far i

(State, Province, etc)
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Execution by Assignor #8

ASSIGNQR #8: l

(Signatore)
SHEN, Zhiyuan

oct. ;@ do0f
Maﬁﬂm

(City & Country Where Assignment Executed)

/ (Signature) :
'gg.s_ﬂ,m:mf_ég_ngsj'

ke 2B | Seog

{Name)

(Date Signed)

Notarization of Witness to Signature of Assignor #8

I Rosmrq Genesl of [0y

(Witness name)

ne, Oftada, Ontario , Kic1ys

{Witness address)

declare that I was personally present and did witness the abovementioned Assignor #8 duly sign

and execute the above Assignment.

M)

Sworn Before Me at Ciasasoo ,
~(City)
C oo on_Cx+. 28,208 .
(Country) (Date)

Tonathon Roth

i y

. - (Commissioner’s Namme)
: | @M
% .-t A

“~————1Commissioner's Signature)

LA Coﬁunissidner for taking Oaths and Affidavits for the

OUMtARL A

(State, Provinee, etc)

jurisdiction of

/  (Signature of Witness)
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Execution by Assignor #9

ASSIGNOR #9:

By: /zﬂn . :Lgﬁ%é
(Signature)

WAGLER, Thomas Edward

OA 23 zoog
(Dawslsned)

’(a-n CCIQ (QA“‘DLV 1Q CM&J&.

(City & Country Where Assignment Executed)

WITNE
By: %—“Y’
(Signature)
Rew\nq,ru Genest
(Nmne)
Odomwa 22, X0&

(Date Signed)

Notarization of Witness to Signature of Assignor #9

of usqLI T.[A.u Lcme, @‘fmu Qa‘arm ,Ere vy

11, Rosemar % Genest
(Witness

VT (Witness address)

declare that I was personally present and did witness the abovementioned Assignor #9 duly sign

and execute the above Assignment.

Sworn Before Me at [am,/zb ( W

(City)

n @/z%»zams.

(Cmmtry) (Date) 7/

14 Wmﬁq@( JADY

(Commissioner’s Name) S

7 (Signature of Witness)

R B Tl S N U e

(Commissioner's Signature)

A Commissioner for taking Oaths and Affidavits for the

Onféu,:)

jurisdiction of

(State, Province, etc)
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Execution by Assignee:

ASSIGNEE: W%
=4 P —
By: —W By: @_—H—
ignature) (Signature)
Name: Pt L AongpRS WSA \ERE
Title: VR [Shanc@. £ CFO Meze)
o3/ 08 10/ 21 Jos
(Date Signed) (Date Sigued)
OTHAA_, &A%
(City & Country Where Assignmen: Exocuted)
Notarization of Witness to Signature of Assignee:
Lusae Sciaaeee  0f13 Lono Gavte couet eEPent OAST
{(Witsiesy name) (Witness address)

declare that I was personally present and did witness the abovementioned Assignee duly sign and

execute the above Assignment.

Obua .

Sworn Before Me at
‘ {City)

(aroda on &# ) 1ovs

* (Country) . (Dute) ~

(Commissiover's Name) /%' A’WW
A Commissioner for taking Oaths and Affidavits for the

N 2o

jurisdiction of
(State, Province, eic)

{Signature of Witness)

N vt v Nt N et N’ Nt N
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CONSULADO DE COLOMBIA
No. 282 Ottawa, Canada, el 2 de Diciembre de 2008
Visto en este Consulado para autenticar la firma de VALERIE TAILLEUR quien en esta

fecha ejercia las funciones de OFICIAL DE AUTENTICACIONES M.R.E DE CANADA

Consul de Colombia

MINISTERIO DE RELACIONES EXTERIORES
9 DE ENERO DE 2009 — 860074

JEFE DE LEGALIZACIONES BOGOTA, D.C.

CANADA )

Provincia de Ontario ) A TODOS LOS QUE PUEDAN VER O CONOCER
LOS PRESENTES

Consideracion: )

Yo, Diana Mansour, un Notario Publico en y para la Provincia de Ontario, débidamente
nombrado por la Autoridad Real y residente en la ciudad de Ottawa, en la Provincia de
Ontario, CERTIFICO Y ATESTIGUO quz el documento anexo es una copia fiel de un
documento dirigido y presentado ante mi y corresponde a la Asignacion de ?la invencion
notariada con fecha efectiva 4 de mayo de 2007; comparé la copia con el documento
original, un acto que me fue solicitado, y he otorgado bajo mi firma y sello .notarial de la

oficina para servir de acuerdo como sea requerido.

Clomensia Puvindss tefeda

Rooelueién ADLCTORA OFICIAL
6694/78 d
Minjusticia

ENGLISH - FRENCH - SPANISH
ANGLAIS - FRANGAIS - ESPAGNOL
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EN TESTIMONIO DE LO CUAL he suscrito mi nombre y fijado mi sello notarial de la
Oficina en la ciudad de Ottawa, este dia 10 de noviembre de 2008.
(Sello)

UN NOTARIO PUBLICO EN Y PARA LA PROVINCIA DE ONTARIO

Certificado en el Departamento de Relaciones Exteriores y Comercio Internacional para la
legalizacion de la firma anterior de
Ministro de Relaciones Exteriores

CANADA

Clsmenein Bozedes Yojada
. TRADUCIURA OFICIAL

Rooslusidn
6694/78 Iy
Minjusticia  © e i gt
ENGLISH - FRENCH - SPANISH ’.5\
ANGLALS - FRANGALS - ESPAGNOL




ASIGNACION DE LA INVENCION

Esta asignacion entra en vigor el 5 de mayo de 2007.

En consideracién de un ($1.00) délar y otras consideraciones buenas y valiosas, cuyo

recibo y suficiencia se reconoce por medio del presente, nosotros,

(a) BASHAM, Scott Douglas, cuya direccion es 87 Cedar Valley Dr, Ottawa, Ontario,

K2M 3A3, Canada;

(b) CAMPBELL, Kenneth Craig, cuya direccién es 69 Meadow Cres, Kitchener, Ontario

N2M 4E9, Canada;

(¢) CUI, Mao Pei, cuya direccion es 18 Gardengate Way, Ontario K2G 572, Canada;

(d) DOBBS, Geoffrey, cuya direccion es 201 Deerwood Drive, RR #2 Kinhurn, Ontario

KO0A 2H0, Canada;

(e) FEASBY, Douglas Michael, cuya direccion es 175 Woodbine Place, Unit 204, Ottawa,

Ontario K18 5M8, Canad4;

() MARCEAU, Pascale Bonnie, cuya direccion es 13 Kettleby, Kanata, Ontario K2K 3C4,

Canadai;

Clemensis Barodes Yojada
Rogoelueién 1». TRADUSTURA OFICIAL
€694/78 L

Minjusticia




(g) MCLEAN, Alisdair Alan, cuya direccién es 41 lona St, Ottawa, Ontario K1Y 316,

Canada;

(h) SHEN, Zhiyuan, cuya direccidén es 1480 Bradsbaw Cr, Ottawa, Ontario K1B 502,

Canadaj;

(1) WAGLER, Thomas Edward, cuya direccién es 625 Kerwin Rd, Dunrobin, Ontario

KOA 1TO Canada;

Acordamos y confirmamos que hemos vendido, asignado y transferido, y por medio de los
presentes vendemos, asignamos y transferimos a Plasco Energy Group Inc., (de ahora en
adelante el Cesionario), con oficinas ubicadas en 1145 Innovation Drive, Suite 100, Kanata,
Ontario K2K 3G8, Canada, todos nuestros derechos, titulo en interés en todo el mundo en y

sobre (1) nuestras invenciones relacionadas con :

Una instalacién de gasificacion de baja temperatura con un Gasificador orientado
horizontalmente, tal como se describe y/o reivindica en las solicitudes de patentes listadas

en el Programa A anexo a este documento, y

(2) todas las mejoras, incluyendo sin limitacién las modificaciones, adiciones,
sustitucicnes, derivaciones y eliminaciones de dicha invencion; (3) las solicitudes antes
identificadas en (1) y las solicitudes de la fase nacional; (4) todas las demas solicitudes para

las Cartas de Patente en cualquier pais del mundo para dichas invenciones y mejoras,

Clemensla Pacedon Bijada
Rooetusién s RADU
6694/78 'r"
Minjusticia »° ;
ENGLISH - FRENCH - SPANISH
ANGLAIS - FRANCAIS - ESPAGNOL ’5‘6




incluyendo sin limitacidn todas las solicitudes divisionales, continuaciones, continuaciones
en parte, renovaciones, remisiones y solicitudes sustitutas; (5) todas las Cartas de Patente
que se puedan expedir de cualquiera de dichas solicitudes tal como se ejemplifica en los
numerales (3) y (4) anteriores en cualquier pais del mundo; (6) todos los derechos de
Convenciones o Tratados derivados de dichas solicitudes, incluyendo sin limitacion, todos
los derechos de propiedad en todo el mundo en y sobre dichas solicitudes y (7) el derecho
total y completo para radicar las solicitudes por Cartas de Patente a nombre de Cesionario,
0 en nuestros nombres, a eleccidn del Cesionario, sobre dichas invenciones y mejoras en

todos los paises del mundo.

Por dicha consideracion, acordamos, a solicitud y por cuenta del Cesionario, sus sucesores
y asignados, ejecutar cualquiera y todas las solicitudes divisionales, continuaciones,
continuaciones en parte, remisiones y sustitutas para dichas invenciones y mejoras y
reconocemos y acordamos que todos los derechos seran envestidos en el Cesionario, sus
sucesores y asignados, hasta el final del término por el cual se otorgardn dichas Cartas de
Patente, tan completamente y totalmente como hubieran sido mantenidas y disfrutadas por
los suscritos si no se hiciera esta asignacién. Ademds, a solicitud del Cesionario,
ejecutaremos cualquiera y todos los documentos requeridos por el Cesionario para envestir

completamente y apropiadamente los derechos antes mencionados en el Cesionario.

Los suscritos por medio del presente le otorgamos a la firma MBM Intellectual Property

Law LLP con oficinas ubicadas en 270 Albert Street, 14 Floor, Ottawa, Ontario, Canada,

K1P 5G8, el poder para insertar en esta asignacién cualquier informacién adicional y/o
Clomianetis Puivssdni Pofodei

Rocelueién
6694/78
Minjusticia

ANGLALS - FRANGAIS - ESPAGNOL
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R

corregir errores de oficina en la informacién pertinentes a la solicitud referenciada
anteriormente, lo cual puede ser necesario o deseable para la recordacion de este

documento.

Clemainsiu borcdes terada
R09°|ue|¢n . "{R{\D” URA OFICIAL
6694/78

Minjusticia

ENGLISH - FRENCH - SPAN <
ANGLAIS - FRANCAIS - ESPAGNOL
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PROGRAMA A

International Solicitud internacional Radicado: 7 de mayo de 2007

(PCT) No.PCT/US07/68407

Argentina Solicitud Argentina No. P- Radicado: 7 de mayo de 2007
070101975

Bahamas Solicitud Bahamas No. 1982 Radicado: 25 de mayo de 2007

Chile Solicitud Chile No. 1288-2007 Radicado: 7 de mayo de 2007

Jamaica Solicitud Jamaica No. 18/1/4628 Radicado: 7 de mayo de 2007

Panama Solicitud Panama No. Radicado: 7 de mayo de 2007
PI/PA01/87255-01

Taiwan Solicitud Taiwan No. 96116178 Radicado: 7 de mayo de 2007

Venezuela Solicitud Venezuela No. Radicado: 7 de mayo de 2007
PI/PA01/87255-01

Aruba Solicitud Aruba No. OCT- Radicado: 5 de noviembre de 2007
02/071105

Bangladesh Soligitud Bangladesh No. 242/2007 | Radicado: 4 de noviembre de 2007

Burundi Solicitud Burundi No. Atin no Radicado: 5 de noviembre de 2007
disponible

Bolivia Solicitud Bolivia No. SP-270345 Radicado: 1 de noviembre de 2007

Concejo de Solicitud del Concejo de Radicado: 5 de noviembre de 2007

cooperacion del
golfo (Oman,

Bahréin, Qatar,

cooperacion del golfo No.
GCC/P/2007/9412

Rogelusién
6694/78
Minjusticia

Bigaamels Darsdes wjGoa
,,., FICIA{
5

{¢h,
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U.A.E., Arabia

Saudi, Kuwait)

Iran Solicitud Iran No. 38609165 Radicado: 27 de noviembre de 2007

Jordania Solicitud Jordania No. 460/2007 Radicado: 4 de noviembre de 2007

Iibano Solicitud Libano No. 6837 Radicado: 1 de noviembre de 2007

Mauricio Solicitud Mauricio No. Radicado: 5 de noviembre de 2007
MU/P/07/00083

Nepal Solicitud Nepal No. 925 Radicado: 2 de noviembre de 2007

Peru Solicitud Perd No. 001515- Radicado: 5 de noviembre de 2007
2007/0IN

Pakistan Solicitud Pakistan No. 1279/2007 Radicado: 2 de noviembre de 2007

Paraguay Solicitud Paraguay No. 37.569 Radicado: 2 de noviembre de 2007

Tailandia Solicitud Tailandia No. Radicado: 2 de noviembre de 2007
0701005570

Tonga Solicitud Tonga No. Radicado: 2 de noviembre de 2007
TO/P/07/00007

Uruguay Solicitud Uruguay No. 30-688 Radicado: 5 de noviembre de 2007

Yemen Solicitud Yemen: aiin no disponible | Radicado: 6 de noviembre de 2007

Cicrmencla Barades Tej
Rcoelusién TRA ~' o 1 ada
6694/78

Minjusticia &'

ENGLISH - FRENCH - SPANISH
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EJECUCION DE LA ASIGNACION DE LA INVENCION

Ejecucion por parte del Cedente #1

CEDENTE #1 TESTIGO:

Por Por

BASHAM, Scott Douglas Rosemary Genest
10/23/08 23 de octubre de 2008

KANATA (OTTAWA), CANADA

(Ciudad y pais en donde se ejecuta la asignacion)

Autenticacion de la firma del testigo del Cedente #1

Yo, ROSEMARY GENEST, de 1094 Tafty Lane, Ottawa, Ontario KICIYS declaro que
estuve personalmente y fui el testigo del Cedente #1 antes mencionado quien firmé y
ejecutd debidamente la Asignacion anterior.

Juramentado ante mi en Kanata (Ottawa)

Canada, el 23 de octubre de 2008

A. ATHANASSIADIS

Nombre del Comisionado

Firma del Comisionado

Un Comisionado para tomar juramentos y declaraciones para la jurisdiccién de Ontario.

Ejecucion por parte del Cedente #2

lemencia Paredes Tejada
Rcoslusién o T'f\‘ADr‘}A
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Ejecucion por parte del Cedente #2

CEDENTE #2

Por

CAMBELL, Kenneth Craig
23 de octubre de 2008

OTTAWA, CANADA

TESTIGO:
Por

Rosemary Genest

23 de octubre de 2008

(Ciudad y pais en donde se ejecuta la asignacion)

Autenticacion de la firma del testigo del Cedente #2

Yo, ROSEMARY GENEST, de 1094 Taffy Lane, Ottawa, Ontario KICIYS declaro que
estuve personalmente y fui el testigo del Cedente #2 antes mencionado quien firmé y

gjecuto debidamente la Asignacion anterior.

Juramentado ante m{ en Kanata (Ottawa)

Canada, el 23 de octubre de 2008

A. ATHANASSIADIS

Nombre del Comisionado

Firma del Comisionado

Un Comisionado para tomar juramentos y declaraciones para la jurisdiccion de Ontario.

Rooslusién T
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Ejecucion por parte del Cedente #3

CEDENTE #3 TESTIGO:

Por Por

CUI, Mao Pei Rosemary Genest

23 de octubre de 2008 23 de octubre de 2008

Fecha de firmado
KANATA, OTTAWA, CANADA

(Ciudad y pais en donde se ejecuta la asignacion)

Autenticacion de la firma del testigo del Cedente #3

Yo, ROSEMARY GENEST, de 1094 Taffy Lane, Ottawa, Ontario KICIYS declaro que
estuve personalmente y fui el testigo del Cedente #3 antes mencionado quien firmo y
ejecutd debidamente la Asignacién anterior.

Juramentado ante mi en Kanata (Ottawa)

Canada, el 23 de octubre de 2008

A. ATHANASSIADIS

Nombre del Comisionado

Firma del Comisionado

Un Comisionado para tomar juramentos y declaraciones para la jurisdiccion de Ontario.

_ btimiangii Karedoa Ty
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Ejecucidn por parte del Cedente #4

CEDENTE #34 TESTIGO:

Por Por

DOBBS, Geoffrey Maria de Fatima MACHADQ
27 de octubre de 2008 27 de octubre de 2008

OTTAWA, CANADA

(Ciudad y pais en donde se ejecuta la asignacidn)

Autenticacién de la firma del testigo del Cedente #4

Yo, MARIA DE FATIMA MACHADDOFF, de 103 COHEN AVE, KANATA/bN
K21464 CANADA declaro que estuve personalmente y fui el testigo del Cedente #4 antes
mencionado quien firmé y ejecutd debidamente la Asignacién anterior.

Juramentado ante mi en Ottawa

Canada, el 27 de octubre de 2008

A. ATHANASSIADIS

Nombre del Comisionado

Firma del Comisionado

Un Comisionado para tomar juramentos y declaraciones para la jurisdiccion de Ontario.

ulmzacmﬂamdw Fejada
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Ejecucion por parte del Cedente #5

CEDENTE #5
Por
FEASBY, Douglas Michael

23 de octubre de 2008

KANATA, OTTAWA, CANADA

TESTIGO:
Por

Rosemary Genest

23 de octubre de 2008

(Ciudad y pais en donde se ejecuta la asignacion)

Autenticacion de la firma del testigo del Cedente #5

Yo, ROSEMARY GENEST, de 1094 Taffy Lane, Ottawa, Ontario KICIYS declaro que

estuve personalmente y fui el testigo del Cedente #5 antes mencionado quien firmé y

ejecuto debidamente la Asignacidn anterior.

Juramentado ante mi en Kanata (Ottawa)

Canadj, el 23 de octubre de 2008

A. ATHANASSIADIS

Nombre del Comisionado

Firma del Comisionado

Un Comisionado para tomar juramentos y declaraciones para la jurisdiccién de Ontario.

Glsmansia fiavedes Tejada
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Ejecucién por parte del Cedente #6

CEDENTE #6 TESTIGO:

Por Por

MARCEAU, Pascale Bonnie Rosemary Genest

23 de octubre de 2008 23 de octubre de 2008

KANATA, OTTAWA, CANADA

(Ciudad y pais en donde se ejecuta la asignacion)

Autenticacion de la firma del testigo del Cedente #6

Yo, ROSEMARY GENEST, de 1094 Taffy Lane, Ottawa, Ontario KICIYS declaro que
estuve personalmente y fui el testigo del Cedente #6 antes mencionado quien firmé y
ejecutd debidamente la Asignacion anterior.

Juramentado ante mi en Kanata (Ottawa)

Canada, el 23 de octubre de 2008

A. ATHANASSIADIS

Nombre del Comisionado

Firma del Comisionado

Un Comisionado para tomar juramentos y declaraciones para la jurisdiccion de Ontario.

Clamanata bamsdss 18jada
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Ejecucion por parte del Cedente #7

CEDENTE #7
Por
MCLEAN, Alisdair Alan

23 de octubre de 2008

KANATA, OTTAWA, CANADA

TESTIGO:
Por

Rosemary Genest

23 de octubre de 2008

(Ciudad y pais en donde se ejecuta la asignacion)

Autenticacién de la firma del testigo del Cedente #7

Yo, ROSEMARY GENEST, de 1094 Tafty Lane, Ottawa, Ontario KICIYS declaro que

estuve personalmente y fui el testigo del Cedente #7 antes mencionado quien firmo y

ejecutd debidamente la Asignacion anterior.

Juramentado ante mi en Kanata (Ottawa)

Canada, el 23 de octubre de 2008

A. ATHANASSIADIS

Nombre del Comisionado

Firma del Comisionado

Un Comisionado para tomar juramentos y declaraciones para la jurisdicciéon de Ontario.

Rcoelugisn
6894/78
Minjustiaia
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Ejecucion por parte del Cedente #8

CEDENTE #8 TESTIGO:

Por Por

SHEN, Zhiyuan Rosemary Genest

28 de octubre de 2008 28 de octubre de 2008

KANATA, OTTAWA, CANADA

(Ciudad y pais en donde se ejecuta la asignacion)

Autenticacidn de la firma del testigo del Cedente #8

Yo, ROSEMARY GENEST, de 1094 Taffy Lane, Ottawa, Ontario KICIYS declaro que
estuve personalmente y fui el testigo del Cedente #8 antes mencionado quien firmo y
gjecutd debidamente la Asignacion anterior.

Juramentado ante mi en Kanata (Ottawa)

Canada, el 28 de octubre de 2008

Jonathan Rod

Nombre del Comisionado

Firma del Comisionado

Un Comisionado para tomar juramentos y declaraciones para la jurisdiccion de Ontario.

Clommista Hetdes Tojada
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Ejecucion por parte del Cedente #9

CEDENTE #9 TESTIGO:

Por Por

WAGLER, Thomas Edward Rosemary Genest

23 de octubre de 2008 23 de octubre de 2008

Fecha de firmado
KANATA, OTTAWA, CANADA

(Ciudad y pais en donde se ejecuta la asignacion)

Autenticacion de la firma del testigo del Cedente #9

Yo, ROSEMARY GENEST, de 1094 Tafty Lane, Ottawa, Ontario KICIYS declaro que
estuve personalmente y fui el testigo del Cedente #9 antes mencionado quien firmé y
ejecutd debidamente la Asignacion anterior.

Juramentado ante mi en Kanata (Ottawa)

Canada, el 23 de octubre de 2008

A. ATHANASSIADIS

Nombre del Comisionado

Firma del Comisionado

Un Comisionado para tomar juramentos y declaraciones para la jurisdiccién de Ontario.

. Etemsiotg Bavedes Tejada
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Ejecucién por parte del Cesionario

Cesionario Testigo
Por Por
Nombre TIM SAUNAAVRS LISA SOULIERE

Cargo: VP Finanzas y CFO

10/31/08 10/31/08

OTTAWA, CANADA

(Ciudad y pais en donde se ejecuta Ja asignacion)

Autenticacidn de la firma del testigo del Cesionario

Yo, LISA SOULIERE, de 13 LONE GATE COURT NEPEAU ONT declaro que estuve
personalmente y fui el testigo del Cesionario antes mencionado quien firmo y ejecutd
debidamente la Asignacion anterior.

Juramentado ante mi en Ottawa

Canada, el 31 de octubre de 2008

A. ATHANASSIADIS

Nombre del Comisionado

Firma del Comisionado

Un Comisionado para tomar juramentos y declaraciones para la jurisdiccion de Ontario.

Roaslusién
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. Y CONSULADC DE COLOMBIA
No.2830ttawa, Canada, a 2 de Diciembre de 2008
Visto en este Consulado para autenticar la firma de
VALERIE TAILLEUR N
- quien en la Fecha ejercia las.funciones de

-

OFICIAL DE AUTENTICACIONES M:R:E-DE CANADA
o G

US$30.00 Cénsu C/o{lg_mgg;\ GO
{55 s

OHAGAR

BOGOTA O.C.
CANADA ) TO ALL TO WHOM THESE
PRESENTS MAY
)
Province of Ontario ) COME, BE SEEN OR KNOWN
)
To Wit: )

I, Diana Mansour, a Notary Public in and for the Province of Ontario, by Royal
Authority duly appointed, and residing at the City of Ottawa, in the Province of Ontario,
DO CERTIFY AND ATTEST that the paper hereto annexed is a true copy of a
document produced and shown to me and being the notarized Assignment of Invention,
executed on the 27" day of October 2008, the copy having been compared by me with the
original notarized document, an act which, having been requested, I have granted under
my notarial form and seal of office to serve as shall be required.

IN TESTIMONY WHEREOF I have hereto subscribed my name and affixed
my Notarial Seal of Office at the City of Ottawa, this 7" day of November, 2008.

O

(Sealy,

A NOTARY PUBLIC IN AND FOR THE

PROVINCE OF ONT

A I - -
Ce\rii'fﬁzd at the Department of Foreign Affairs and
edalizajon of the

ay
: N

)
CAitie au Minigfére des ®ia)
&’%ommer&{j%e#qaﬁonal a
3 signature‘;g'r‘-_d.e;".sidixs de: [
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ASSIGNMENT OF INVENTION

This Assignment is effective the 5™ day of May, 2007.

In consideration of One ($1 .00) Dollar and other good and valuable conmderatlon, the
receipt and sufficiency of which is hereby acknowledged, I,

ZOU, Xiaoping, whose full post office address is 145 Moresby Dr, Ottawa, Ontario
K2M 2E4, Canada;

agree and confirm that I have sold, assigned and transferred, and by these presents do hereby
sell, assign and transfer to Plasco Energy Group Inc. (hereinafter the “Assignee"), whose full
post office address is 1000 Innovation Drive, Suite 400, Kanata, Ontario K2K 3E7, Canada,
all my right, title and interest throughout the world in and to (1) my invention(s) relating to

A Low Temperature Gasification Facility With A Horizontally Oriented Gasifier, as
described and/or claimed in the patent applications listed in Schedule A attached hereto,

(2) all improvements, including but not limited to modifications, additions, substitutions,
derivatives, and deletions to said invention(s); (3) the above-identified applications in (1) and
national phase applications thereof; (4) all other applications for Letters Patent in any country
throughout the world for said invention(s) and improvements, including but not limited to all
divisional, continuation, continuation-in-part, renewal, reissue, and substitute applications; (5)
any Letters Patent which may issue from any of said applications as exemplified in (3) and (4)
above in any country throughout the world; (6) all Convention or Treaty rights derived from any
of said applications, including without limitation, all rights of priority throughout the world in
and to said applications; and (7) the full and complete right to file applications for Letters Patent
in the name of the Assignee, or in my name at the Assignee’s election, on said invention(s) and
improvements in all countries throughout the world.

For said consideration, I agree, upon the request and at the expense of the Assignee, its
successors and assigns, to execute any and all divisional, continuation, continuation-in-part,
“reissue and substitute applications for said invention(s) and improvements, and acknowledge and
agree that all rights therein shall vest in the Assignee, its successors and assigns, whereby said
Letters Patent will be held and enjoyed by said Assignee, its successors and assigns, to the full
end of the term for which said Letters Patent will be granted, as fully and entirely as the same
would have been held and enjoyed by the undersigned if this assignment had not been made. In
addition, I will, at the request of the Assignee, execute any and all documents required by the
Assignee to fully and properly vest the aforementioned rights in the Assignee.

The undersigned hereby grants to the firm of MBM Intellectual Property Law LLP
whose full post office address is 270 Albert Street, 14' Floor, Ottawa, Ontario, Canada, K1P
5G8, the power to insert on this assignment any further information and/or correct any clerical
error in the information pertaining to the referenced application above, which may be necessary
or desirable in order to comply with the patent legislation for recordation of this document.

Page 1 of 4
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SCHEDULE A

International International Application Filed: May 7, 2007
(PCT) No..PCT/US07/68407
Argentina Argentina Application No. P-070101975 | Filed: May 7, 2007
Bahamas Bahamian Application No. 1982 Filed: May 25, 2007
Chile Chile Application No. 1288-2007 Filed: May 7, 2007
Jamaica Jamaica Application No. 18/1/4628 Filed: May 7, 2007
Panama Panama Application No. Filed: May 7, 2007
PI/PAC1/87255-01
Taiwan Taiwan Application No. 96116178 Filed: May 7, 2007
Venezuela Venezuela Application No. 07-0926 Filed: May 7, 2007
Aruba Aruba Application No, OCT-02/071105 | Filed: November 5, 2007
Bangladesh Bangladesh Application No. 242/2007 | Filed: November 4, 2007
Burundi Burundi Application No. Not Yet Filed: November 5, 2007
Available
Bolivia Bolivia Application No. SP-270345 Filed: November 1, 2007
Gulf Cooperation | Gulf Cooperation Council Application | Filed: November 5, 2007
Council (Oman, No. GCC/P/2007/9412
Bahrain, Qatar,
U.AE., Saudi
Arabia, Kuwait)
Iran Iran Application No. 38609165 Filed: November 27, 2007
Jordan Jordan Application No. 460/2007 Filed: November 4, 2007
Lebanon Lebanon Application No. 6837 Filed: November 1, 2007
Mauritius Mauritius Application Filed: November 5, 2007
, No. MU/P/07/00083
Nepal Nepal Application No. 925 Filed: November 2, 2007
Peru Peru Application No. 001515-2007/OIN | Filed: November 5, 2007
Pakistan Pakistan Application No. 1279/2007 Filed: November 2, 2007
Paraguay Paraguay Application No. 37.569 Filed: November 2, 2007
Thailand Thailand Application No. 0701005570 | Filed: November 2, 2007
Tonga Tonga Application No. TO/P/07/00007 | Filed: November 2, 2007
Uruguay Uruguay Application No. 30.688 Filed: November 5, 2007
Yemen Yemen Application No. Not Yet Filed: November 6, 2007
Available
Page2 of 4
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EXECUTION OF ASSIGNMENT OF INVENTION

Execution by Assignor
ASSIGNOR; WITNESS:
(Slg:atum : (Signature)
HARA pe £avina Hacdape
ZOU, Xiaoping (Name)
(A 20°4 Ok, 231 2008
: (Pate Signed {Date Signed)
Ottawd. _, Canada :
(City & Country Where Assipnment Executed}

Notarization of Witness to Signature of Assignor

IMARA D FamiMa mAckHDo , of  J0) Conew BVE, XANR | or k2l 46y CANADA

(Witness name)

(Witness address)

declare that I was personally present and did witness the abovementioned Assignor duly sign and

execute the above Assignment.
Sworn Before Me at %Ma
(City)
M n (24223 2008 .
' ‘(Coyntry} Date)

AL_ ATHANKEL 14 R

(Commissioner’s Name)
»

' (Commissioner’s Signature) ~

A Commissioner for taking Oaths and Affidavits for the

jurisdiction of

(State, Province, etc)

%&_dfg:hmw“%d,

(Signature of Witness)

A i S g . T L T
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Execution by Assignee:

ASSIGNEE: WITNESS:
N’ o Q’UI <, N 4
Bﬁ_ﬁb"ﬁ By \Wltoao. d}-ﬁa‘(ﬂumL & o=V
(Sigranure) (s
Name: AWDEEAS A ANGAE Y MBRLA DE EATHMA HACHADD
Title: CH'SF (I ENTST Pame)
Uz Y, Z00% Cck 23, zoo%
(Date Signed) (Dute Sigaed)
7AW
(City & Country Where Assignment Executed)

Norarization of Witness to Signature of Assignee:

Luapia DE Carise Macapoof ol Codew gue. lcanminlon  ik2tyey

(Witness npme)

(Witness zlldress,

CANVADR-

declare that T was personally present and did witness the abovementioned Assignee duly sign and

execute the above Assignment.

Q?é«u/ﬁ;) (t Kem@) ,
on (&fj&km%% 2008 .

2

A (Commissioner’s Name) ﬂ W$}4 W
A Commxssxoner for taking Oaths and Affidavits for the

ONifaris

{State, Province, ¢ic)

Sworn Befqre Me at

(Cownryy -

jurisdiction of

Wasse et fea

(Signature of Witneas)
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CONSULADO DE COLOMBIA
No. 283 Ottawa, Canada, el 2 de Diciembre de 2008
Visto en este Consulado para autenticar la firma de VALERIE TAILLEUR quien en esta

fecha ejercia las funciones de QFICIAL DE AUTENTICACIONES M.R.E DE CANADA

Cbébnsul de Colombia

MINISTERIO DE RELACIONES EXTERIORES
9 DE ENERO DE 2009 - 860072

JEFE DE LEGALIZACIONES BOGOTA, D.C.

CANADA )

Provincia de Ontario ) A TODOS LOS QUE PUEDAN VER O CONOCER
LOS PRESENTES

Consideracion: )

Yo, Diana Mansour, un Notario Piblico en y para la Provincia de Ontario, debidamente
nombrado por la Autoridad Real y residente en la ciudad de Ottawa, en la Provincia de
Ontario, CERTIFICO Y ATESTIGUO que el documento anexo es una copia ﬁei de un
documento dirigido y presentado ante mi y corresponde a la Asignacién de la invencién
¢jecutada el 27 de octubre de 2008; comparé la copia con el documento original,._lun acto
que me fue solicitado, y he otorgado bajo mi firma y sello notarial de la oficina para servir

de acuerdo como sea requerido.

Clemonatis Pasitis i
Rooelusisn  TRADIS "'ﬁg"" Tyfada
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EN TESTIMONIO DE LO CUAL he suscrito mi nombre y fijado mi sello notarial de la

Oficina en la ciudad de Ottawa, este dia 7 de noviembre de 2008.

(Sello)
UN NOTARIO PUBLICO EN Y PARA LA PROVINCIA DE ONTARIO

Certificado en el Departamento de Relaciones Exteriores y Comercio Internacional para la

legalizacidn de la firma anterior de
Ministro de Relaciones Exteriores

CANADA

Clamonety Paceitss tsiga,
Reselusian TRAD UgAOF;c:P Gaa
6694/78
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ASIGNACION DE LA INVENCION

Esta asignacion entra en vigor el 5 de mayo de 2007

En consideracion de un ($1.00) dolar y otras consideraciones buenas y valiosas, cuyo

recibo y suficiencia se reconoce por medio del presente, yo

Z0U, Xiaoping, cuya direccion es 145 Moresby Dr, Ottawa, Ontario K2M 2E4, Canada;

Acuerdo y confirmo que he vendido, asignado y transferido y por medio del presente
vendo, asigno y transfiero a Plasco Energy Group Inc. (de ahora en adelante el
“Cesionario™), con oficinas ubicadas en 1000 Innovation Drive, Suite 400, Kanata, Ontario
K2K 3E7, Canad4, todos mis derechos, titulo e intereses en todo el mundo en y sobre (1)

mis invenciones relacionadas con

Una instalacion de gasificacion de baja temperatura con un Gasificador orientado

horizontalmente, tal como se describe y/o reivindica en las solicitudes listadas en el

Programa A anexo;

(2) todas las mejoras, incluyendo sin limitacion las modificaciones, adiciones,
sustituciones, derivaciones y eliminaciones de dicha invencion; (3) las solicitudes antes
identificadas en (1) y las solicitudes de la fase nacional; (4) todas las demas solicitudes para
las Cartas de Patente en cualquier pais del mundo para dichas invenciones y mejoras,

incluyendo sin limitacion todas las solicitudes divisionales, continuaciones, continuaciones

Glemencig Earedes Tejada
fi668lusish TRAGUCTURA OFICIAL
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en parte, renovaciones, remisiones y solicitudes sustitutas; (5) todas las Cartas de Patente
que se puedan expedir de cualquiera de dichas solicitudes tal como se ejemplifica en los
numerales (3) y (4) anteriores en cualquier pais del mundo; (6) todos los derechos de
Convenciones o Tratados derivados de dichas solicitudes, incluyendo sin limitacién, todos
los derechos de propiedad en todo el mundo en y sobre dichas solicitudes y (7) el derecho
total y completo para radicar las solicitudes por Cartas de Patente a nombre de Cesionario,
o en mi nombre a eleccion del Cesionario, sobre dichas invenciones y mejoras en todos los

paises del mundo.

Por dicha consideracion, acuerdo, a solicitud y por cuenta del Cesionario, sus sucesores y
asignados, ejecutar cualquiera y todas las solicitudes divisionales, continuaciones,
continuaciones en parte, remisiones y solicitudes sustitutas para dichas invenciones y
mejoras y reconozco y acuerdo que todos los derechos serdn envestidos en el Cesionario,
sus sucesores y asignados, hasta el final del término por el cual se otorgaran dichas Cartas
de Patente, tan completamente y totalmente como hubieran sido mantenidas y disfrutadas
por el suscritos si no se hiciera esta asignacion. Ademas, a solicitud del Cesionario, ejecutar
cualquiera y todos los documentos requeridos por el Cesionario para envestir

completamente y apropiadamente los derechos antes mencionados en el Cesionario.

El suscrito por medio del presente le otorga a la firma MBM Intellectual Property Law
LLP, con oficinas ubicadas en 270 Alvert Street 14 Floor, Ottawa, Ontario, Canada KI1P

5G8, el poder para insertar en esta asignacion cualquier informacién adicional y/o corregir

Clemencta Paraides Tojada
Ragolueldn . TRADUCTURA OFICIAL
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errores de oficina en la informacion pertinente a la solicitud referenciada anteriormente, lo

cual puede ser necesario o deseable para la recordacion de este documento.

Clomeancts Powides Tejada
Reaoelusién N TRADUCTURA OFICIAL
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PROGRAMA A

International Solicitud internacional Radicado: 7 de mayo de 2007

(PCT) No.PCT/US07/68407

Argentina Solicitud Argentina No. P- Radicado: 7 de mayo de 2007
070101975

Bahamas Solicitud Bahamas No. 1982 Radicado: 25 de mayo de 2007

Chile Solicitud Chile No. 1288-2007 Radicado: 7 de mayo de 2007

Jamaica Solicitud Jamaica No. 18/1/4628 Radicado: 7 de mayo de 2007

Panama Solicitud Panama No. Radicado: 7 de mayo de 2007
PI/PA01/87255-01

Taiwan Solicitud Tatwan No. 96116178 Radicado: 7 de mayo de 2007

Venezuela Solicitud Venezuela No. Radicado: 7 de mayo de 2007
PI/PA0O1/87255-01

Aruba Solicitud Aruba No. OCT- Radicado: 5 de noviembre de 2007
02/071105

Bangladesh Solicitud Bangladesh No. 242/2007 | Radicado: 4 de noviembre de 2007

Burundi Solicitud Burundi No. AUn no Radicado: 5 de noviembre de 2007
disponible

Bolivia Solicitud Bolivia No. SP-270345 Radicado: 1 de noviembre de 2007

Concejo de Solicitud del Concejo de Radicado: 5 de noviembre de 2007

cooperacidn del

golfo (Oman,

Bahréin, Qatar,

cooperacion del golfo No.
GCC/P/2007/9412

Ragolucidn
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U.A.E., Arabia

Saudi, Kuwait)

Iran Solicitud Iran No. 38609165 Radicado: 27 de noviembre de 2007

Jordania Solicitud Jordania No. 460/2007 Radicado: 4 de noviembre de 2007

Libano Solicitud Libano No. 6837 Radicado: 1 de noviembre de 2007

Mauricio Solicitud Mauricio No. Radicado: 5 de noviembre de 2007
MU/P/07/00083

Nepal Solicitud Nepal No. 925 Radicado: 2 de noviembre de 2007

Pert Solicitud Perd No. 001515- Radicado: 5 de noviembre de 2007
2007/0IN

Pakistan Solicitud Pakistan No. 1279/2007 Radicado: 2 de noviembre de 2007

Paraguay Solicitud Paraguay No. 37.569 Radicado: 2 de noviembre de 2007

Tailandia Solicitud Tailandia No. Radicado: 2 de noviembre de 2007
0701005570

Tonga Solicitud Tonga No. Radicado: 2 de noviembre de 2007
TO/P/07/00007

Uruguay Solicitud Uruguay No. 30-688 Radicado: 5 de noviembre de 2007

Yemen Solicitud Yemen: atin no disponible | Radicado: 6 de noviembre de 2007
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EJECUCION DE LA ASIGNACION DE LA INVENCION

Ejecucion por parte del Cedente

CEDENTE TESTIGO:

Por Por

Z0U, Xiaoping MARIA DE FATIMA MACHADO
27 de octubre de 2008 27 de octubre de 2008

OTTAWA, CANADA

(Ciudad y pais en donde se ejecuta la asignacién)

Autenticacion de la firma del testigo del Cedente

Yo, MARIA DE FATIMA MACHADO, de 103 COHEN AVE, KANATALON, K26464,
CANADA declaro que estuve personalmente y fui el testigo del Cedente antes mencionado
quien firmd y ejecutd debidamente la Asignacion anterior.

Juramentado ante mi en Ottawa

Canada, el 27 de octubre de 2008

A. ATHANASSIADIS

Nombre del Comisionado

Firma del Comisionado

Un Comisionado para tomar juramentos y declaraciones para la jurisdiccion de Ontario.

Cleriencia Dorides rejada
Rooneluelén R,
6694/78
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Ejecucion por parte del Cesionario

Cesionario Testigo

Por Por
' Nombre: ANDREAS TSANGARIS MARIA DE FATIMA MACHADO
y Cargo: CIENTIFICO JEFE

27 de octubre de 2008 27 de octubre de 2008

OTTAWA, CANADA

(Ciudad y pais en donde se ejecuta la asignacion)

Autenticacion de la firma del testigo del Cesionario

Yo, MARIA DE FATIMA MACHADO, de 103 COHEN AVE, KANATALON, K26464,
CANADA declaro que estuve personalmente y fui el testigo del Cesionario antes
mencionado quien firmé y ejecuté debidamente la Asignacion anterior.

Juramentado ante mi en Ottawa

Canada, el 27 de octubre de 2008

A. ATHANASSIADIS

Nombre del Comisionado

Firma del Comisionado

Un Comisionado para tomar juramentos y declaraciones para la jurisdiccidén de Ontario.

Clemeneia barades Tejada
TRAPTETURA OFICIAL
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CONSULADO DE COLOMBIA

No 284 Ottawa, Canada, a 2 de Diciembre de 2008
Visto en este Consulado para autenticar la firma de

VALERIE TAILLEUR

| « quien en la Fecha ejercia las funciones de ! Hi?ﬁSTE Rig i
OFICIAL DE AUTENT|CAC|ONES M.R.E DE CANADA “;‘_’LA Eﬂ%’;d ‘V ."lﬂ {it
20 DECY;
Us$30.00 Consul de:Getombia ‘O¢_
& ;.?,ﬁo“? N 2 ENE -9 A 8 53
JEFE CE LE%L@I ks
BOGOTA BLL.
CANADA ) TO ALL TO WHOM THESE
PRESENTS MAY
Province of Ontario COME, BE SEEN OR KNOWN

A g

To Wit:

I, Michelle Ai Ling Li, a Notary Public in and for the Province of Ontario, by
Royal Authority duly appointed, and residing at the City of Ottawa, in the Province of
Ontario, DO CERTIFY AND ATTEST that the paper hereto annexed is a true copy of a
document produced and shown to me and being the notarized Assignment of Invention,
effective May 3, 2007, the copy having been compared by me with the original notarized
document, an act which, having been requested, I have granted under my notarial form
and seal of office to serve as shall be required.

IN TESTIMONY WHEREOQOF [ have hereto subscribed my name and affixed
my Notarial Seal of Office at the City of Ottawa, this 12™ day of November, 2008.

(Seal) ,Wg&-
ANOTARY PUBLIC IN AND FOR THE
PROVINCE OF ONTARIO

Certified at the Department of Foreign Affairs and
Internanonal Trade for Leg alization lthe
% |
C gtﬁie au Mm_!stere des f\L qires dyangeres et
légaliser

é’Commerce international-ayx fing dg
Ié"sngnatu@"cs desspus de %%

’J”,’

Frgrelgn Affairs

f

/éous -ministre des (;\

ffaires étrangéres
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ASSIGNMENT OF INVENTION
This Assignment is effective the 5™ day of May 2007, 2¢Be: Qo |5, 200%

In consideration of One ($1.00) Dollar and other good and valuable consideration, the
receipt and sufficiency of which is hereby acknowledged, I,

(@  SWAIN, Margaret, whose post office address is 270 Albert Street, Ottawa, Ontario K1P
5G8, Canada;

confirm that I have sold, assigned and transferred in an assignment document executed by
Andreas Tsangaris to Plasco Energy Group Inc. on July 30, 2007 with regard to the invention
entitled “A Low Temperature Gasification Facility with a Horizontally Oriented Gasifier”
and by these presents do hereby sell, assign and transfer to Plasco Emergy Group Inc,
(hereinafter the “Assignee™), whose full post office address is 1145 Innovation Drive, Suite
100, Kanata, Ontario K2K 3G8, Canada, all our right, title and interest throughout the world

~ in and to (1) my invention(s) relating to

A Low Temperature Gasification Facility with a Horizontally Oriented Gasifier, as
described and/or claimed in International Patent Apphcatlon No.(PCT/US07/68407 filed
on May 7, 2007;

A Low Temperature Gasification Facility with a Horizontally Oriented Gasifier, as
described and/or claimed in Argentina Patent Application No. P070101975 filed on
May 7, 2007, and for which an assignment from Andreas Tsangaris to Plasco Energy
Group Inc. was executed on June 20, 2007;

A Low Temperature Gasification Facility with a Horizontally Oriented Gasifier, as
described and/or claimed in Bahamas Patent Application No, filed on May 25, 2007;

A Low Temperature Gasification Facility with a Horizontally Oriented Gasifier, as
described and/or claimed in Chilean Patent Application No. 1288-2007 filed on May 7,
2007, and for which an assignment from Andreas Tsangaris to Plasco Energy Group Inc.

was executed on June 20, 2007,

A Low Temperature Gasification Facility with a Horizontally Oriented Gasifier, as
described and/or claimed in Jamaican Patent Application No. 18/1/4628 filed on May 7,
2007, :

A Low Temperature Gasification Facility with a Horizontally Oriented Gasifier, as
described and/or claimed in Panamanian Patent Application No. 87255 filed on May 7,
2007, and for which an assignment from Andreas Tsangaris to Plasco Energy Group Inc.
was executed on June 20, 2007;

Page 1 of 4
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A Low Temperature Gasification Facility with a Horizontally Oriented Gasifier, as
described and/or claimed in Taiwanese Patent Application No. 96116178 filed on May 7,
2007, and for which an assignment from Andreas Tsangaris to Plasco Energy Group Inc.
was executed on June 20, 2007;

A Low Temperature Gasification Facility with a Horizontally Oriented Gasifier, as
described and/or claimed in Venezuelan Patent Application No. 07-0926 filed on May 7,
2007, and for which an assignment from Andreas Tsangaris to Plasco Energy Group Inc.
was executed on June 20, 2007;

A Low Temperature Gasification Facility with a Horizontally Oriented Gasifier, as
described and/or claimed in United States Patent Application No. 11/745,438 filed on
May 7, 2007,

(2) all improvements, including but not limited to modifications, additions, substitutions,
derivatives, and deletions to said invention(s); (3) the above-identified applications in (1) and
national phase applications thereof; (4) all other applications for Letters Patent in any country
throughout the world for said invention(s) and improvements, including but not limited to all
divisicnal, continuation, continuation-in-part, renewal, reissue, and substitute applications; (5)
any Letters Patent which may issue from any of said applications as exemplified in (3} and (4)
above in any country throughout the world; (6) all Convention or Treaty rights derived from any
of said applications, including without limitation, all rights of priority throughout the world in
and to said applications; and (7) the full and complete right to file applications for Letters Patent
" in the name of the Assignee, or in my name at the Assignee’s election, on said invention(s) and
improvements in all countries throughout the world.

For said consideration, I agree, upon the request and at the expense of the Assignee, its
successors and assigns, to execute any and all divisional, continuation, continuation-in-part,
reissue and substitute applications for said invention(s) and improvements, and acknowledge and
agree that all rights therein shall vest in the Assignee, its successors and assigns, whereby said
Letters Patent wili be held and enjoyed by said Assignee, its successors and assigns, to the full
end of the term for which said Letters Patent will be granted, as fully and entirely as the same
would have been held and enjoyed by the undersigned if this assignment had not been made. In
addition, 1 will, at the request of the Assignee, execute any and all documents required by the
Assignee to fully and properly vest the aforementioned rights in the Assignee.
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The undersigned hereby grants to the firm of MBM & CO. whose full post office address
is P.O. Box 809, Station B, Ottawa, Ontario, Canada, K1P 5P9, the power to insert on this
assignment any further information and/or correct any clerical error in the information pertaining
to the referenced application above, which may be necessary or desirable in order to comply with
the patent legislation for recordation of this document.

Execution by Assignor:

ASSIGNOR:
By: o — g/ ;
(Sigoature) {Signature)

N B0 ATHANASTARS

(Name) . (Name)

Roghe e 1, 2007 oot 2570
o Cosadon )

{Ciry & Couniry Where Assignment Executed)

Notarization of Witness to Signature of Assignor:

1, KAL) ATEABIANL . of 48 MACLABIN ST, ZTrmnit, B . Ot
(Witness name) (Wi address)

declare that I was personally present and did witness the abovementioned A551gnor duly sign and
execute the above Assignment.

Sworn Before Me at OTTANA ,
' (Caty)
CAdmd A oOn Sep7eMgs A8 AooF
{Country) Dae)

)%/fwwp

(Signature of Witness)

c
Qi
(Comumissioner's Name) {5¢ A - AAN 500/L
A Commissioner for taking Oaths and Affidavits for the

N Nt St N g gt Nt gt Nt

jurisdiction of OMTA2LO
(State, Province, etc)
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"Sworn Before Me at D77 #o) A ;
(ciy
& At ot on_plregec s Joo?
(Commiry) £ )

Execution by Assignee:

ASSIGNEE: ’ WITNESS:

- By:w
(Sigoature)

_@&mwwqessbw . Stheve ﬂu& Yo

(Name) {Name)

acr 7, 20:17

[
(Date Signed) (Date Signex)
dﬁéua a&-—»&a‘"

(Chya W!éuu Assignment Executed)

Notarization of Witness to Signature of Assignee:

L_ Stroe lygte of /1Y Zmionetyn ot ,OMowaOn Concd.
(Witness nameR__J {Witness eddress 7

declare that I was personally present and did witness the abovementioned Assignee duly sign and
execute the above Assignment.

¢
" (Comumissioner's Nume) | 25/ AV~ AF IS8T
A Commissioner for taking Oaths and Affidavits for the

g (sm%uwaéz ?é

jurisdiction of QM7 (D

(State, Province, etc)
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CONSULADO DE COLOMBIA
No. 284 Ottawa, Canada, el 2 de Diciembre de 2008
Visto en este Consulado para autenticar la firma de VALERIE TAILLEUR quien en esta

fecha ejercia las funciones de OFICIAL DE AUTENTICACIONES M.R.E DE CANADA

Cdnsul de Colombia

MINISTERIO DE RELACIONES EXTERIORES
9 DE ENERCQC DE 2009 — 860073

JEFE DE LEGALIZACIONES BOGOTA, D.C.

CANADA )

Provincia de Ontario ) A TODOS LOS QUE PUEDAN VER O CONQOCER
LOS PRESENTES

Consideracion: )

Yo, Michelle Ai Ling Li, un Notario Publico en y para la Provincia de Ontario,
debidamente nombrado por la Autoridad Real y residente en la ciudad de Ottawa, en la
Provincia de Ontario, CERTIFICO Y ATESTIGUO que el documento anexo es una copia
fiel de un documento dirigido y presentado ante mf y corresponde a la Asignacion de la
invencion con fecha de entrada en vigor el 5 de mayc de 2007; comparé la copia con el
documento original, un acto que me fue solicitado, y he otorgado bajo mi ﬁriina y sello

notarial de la oficina para servir de acuerdo como sea requerido.
]
Oliamialy Baisues sejada
Roaeiugién |, TRADUCTORA OFICIAL
8as4iTe  IRELR:
Miniuﬁtlcla i ;: AL
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EN TESTIMONIO DE LO CUAL he suscrito mi nombre y fijado mi sello notarial de la

Oficina en la ciudad de Ottawa, este dia 12 de noviembre de 2008.

(Sello)

UN NOTARIO PUBLICO EN Y PARA LA PROVINCIA DE ONTARIO

Certificado en el Departamento de Relaciones Exteriores y Comercio Internacional para la
legalizacion de la firma anterior de
Ministro de Relaciones Exteriores

CANADA

Rceoelusién
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ASIGNACION DE LA INVENCION

Esta asignacion entra en vigor el 5 de mayo de 2007. 15 febrero de 2008

En consideracion de un ($1.00) dodlar y otras consideraciones buenas y valiosas, cuyo

recibo y suficiencia se reconoce por medio del presente, yo

(a) SWAIN, Margaret, cuya direccion es 270 Albert Street, Ottawa, Ontario, K1P 5G8,

Canada;

confirmo que he vendido, asignado y transferido en un documento de asignacion ejecutado
por Andreas Tsangaris a Plasco Energy Group Inc., el 30 de julio de 2007 con respecto a
la invencidn titulada “Una instalacion de gasificacién de baja temperatura con un
gasificador orientado horizontalmente” y mediante el presente vendo, asigno y transfiero
a Plasco Energy Group Inc. (de ahora en adelante el “Cesionario”), con oficinas ubicadas
en 1145 Innovation Drive, Suite 100, Kanata, Ontario K2K 3G8, Canada, todos mis

derechos, titulo e intereses en todo el mundo en y sobre (1) mis invenciones relacionadas

con

Una instalacién de gasificacion de baja temperatura con un Gasificador orientado
horizontalmente, tal como se describe y/o reivindica en la Solicitud de patente

Internacional No. PCT/US07/68407 radicada el 7 de mayo de 2007;

Cliwiaiiu buioes wejada
Rossiusién ‘TR‘,\DRA OFICIAL
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Una instalaciéon de gasificacion de baja temperatura con un Gasificador orientado
horizontalmente, tal como se describe y/o reivindica en la Solicitud de patente Argentina
No. P070101975 radicada el 7 de mayo de 2007, vy por la cual se ejecutd una asignacion de

Andreas Tsangaris a Plasco Energy Group Inc., el dia 20 de junio de 2007,

Una instalacion de gasificacion de baja temperatura con un Gasificador orientado
horizontalmente, tal como se describe y/o reivindica en la Solicitud de patente de

Bahamas No. radicada el 25 de mayo de 2007;

Una instalacion de gasificacion de baja temperatura con un Gasificador orientado
horizontalmente, tal como se describe y/o reivindica en la Solicitud de patente chilena No.
1288-2007 radicada el 7 de mayo de 2007, y por la cual se ejecutd una asignacion de

Andreas Tsangaris a Plasco Energy Group Inc., el dia 20 de junio de 2007;

Una instalacion de gasificacion de baja temperatura con un Gasificador orientado
horizontalmente, tal como se describe y/o reivindica en la Solicitud de patente jamaiquina

No. 18/1/4628 radicada el 7 de mayo de 2007,

Una instalacion de gasificacion de baja temperatura con un Gasificador orientado
horizontalmente, tal como se describe y/o reivindica en la Solicitud de patente panamefia
No. 87255 radicada el 7 de mayo de 2007, y por la cual se ejecutd una asignacion de
Andreas Tsangaris a Plasco Energy Group Inc., el dia 20 de junio de 2007,
deO-BIIJBiéH

6694/78 I
Minjusticia  #°

" TRADUCTORA
a\‘ it

ENGLISH - FRENCH - SpaNISH
ANGLAIS - FRANGAIS - ESPAGNG,

EFemassia Favcass igjada

¢4



Una instalacion de gasificacion de baja temperatura con un Gasificador orientado
horizontalmente, tal como se describe y/o reivindica en la Solicitud de patente taiwanesa
No. 96116178 radicada el 7 de mayo de 2007, y por la cual se ejecutd una asignacion de

Andreas Tsangaris a Plasco Energy Group Inc., el dia 20 de junio de 2007;

Una instalacion de gasificacion de baja temperatura con un Gasificador orientado
horizontalmente, tal como se describe y/o reivindica en la Solicitud de patente venezolana
No. 07-0926 radicada el 7 de mayo de 2007, y por la cual se ejecutd una asignacidon de

Andreas Tsangaris a Plasco Energy Group Inc., el dia 20 de junio de 2007;

Una instalacion de gasificacion de baja temperatura con un Gasificador orientado
horizontalmente, tal como se describe y/o reivindica en la Solicitud de patente

estadounidense No. 11/745.438 radicada el 7 de mayo de 2007,

(2) todas las mejoras, incluyendo sin limitacién las modificaciones, adiciones,
sustituciones, derivaciones y eliminaciones de dicha invencion; (3) las solicitudes antes
identificadas en (1) y las solicitudes de la fase nacional; (4) todas las demas solicitudes para
las Cartas de Patente en cualquier pais del mundo para dichas invenciones y mejoras,
incluyendo sin limitacién todas las solicitudes divisionales, continuaciones, continuaciones
en parte, renovaciones, remisiones y solicitudes sustitutas; (5) todas las Cartas de Patente
que se puedan expedir de cualquiera de dichas solicitudes tal como se ejemplifica en los
numerales (3} y (4) anteriores en cualquier pais del mundo; (6) todos los derechos de

Convenciones o Tratados derivados de dichas solicitudes, incluyendo sin limitacién, todos

v

Clumansia Bavedas tejada
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los derechos de propiedad en todo el mundo en y sobre dichas solicitudes y (7) el derecho
total y completo para radicar las solicitudes por Cartas de Patente a nombre de Cesionario,
o en mi nombre a eleccion del Cesionario, sobre dichas invenciones y mejoras en todos los

paises del mundo.

Por dicha consideracién, acuerdo, a solicitud y por cuenta del Cesionario, sus sucesores y
asignados, ejecutar cualquiera y todas las solicitudes divisionales, continuaciones,
continuaciones en parte, remisiones y sustitutas para dichas invenciones y mejoras y
reconozco y acuerdo que todos los derechos seran envestidos en el Cesionario, sus
sucesores y asignados, hasta el final del término por el cual se otorgaran dichas Cartas de
Patente, tan completamente y totalmente como hubieran sido mantenidas y disfrutadas por
el suscrito si no se hiciera esta asignacion. Ademas, a solicitud del Cesionario, ejecutar
cualquiera vy todos los documentos requeridos por el Cesionario para envestir

completamente y apropiadamente los derechos antes mencionados en el Cesionario.

El suscrito por medio del presente le otorga a la firma MBM & CO, con oficinas ubicadas
en P.O Box 809, Station B, Ottawa, Ontario, Canada K1P 5P9, el poder para insertar en
esta asignacion cualquier informacion adicional y/o corregir errores de oficina en la
informacion pertinente a la solicitud referenciada anteriormente, lo cual puede ser necesario

o deseable para la recordacion de este documento.
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Ejecucion por parte del Cedente

CEDENTE TESTIGO:
Por Por
A. MARGARET SWAN ARIADNI ATHANASSIADIS

Rosemary Genest

28 de septiembre de 2007 28 de septiembre de 2007

OTTAWA, CANADA

(Ciudad y pais en donde se ejecuta la asignacion)

Autenticacion de la firma del testigo del Cedente

Yo, ARIADNI ATHANASSIADIS, de 42 MACLAREN ST, OTTAWA, ONTARIO,
CANADA, declaro que estuve personalmente y fui el testigo del Cedente antes mencionado
quien firmoé y ejecutd debidamente la Asignacidn anterior.

Juramentado ante mi en Ottawa

Canada, el 28 de septiembre de 2007

FIRMADO
Nombre del Comisionado
Firma del Comisionado

Un Comisionado para tomar juramentos y declaraciones para la jurisdiccién de Ontario.

Glemancia Baranss ejada
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Ejecucion por parte del Cesionario

Cesionario Testigo
Por Por
Nombre: RANDY BENNETH STEVE RUNSTOR

VP BUSINESS DEV
1 de octubre de 2007 1 de octubre de 2007
OTTAWA, CANADA

(Ciudad y pais en donde se ejecuta la asignacién)

Autenticacion de la firma del testigo del Cesionario

Yo, STIVE RYYTER, de 1145 (ILEGIBLE), CANADA, declaro que estuve personalmente

y fui el testigo del Cesionario antes mencicnado quien firmoé y ejecutd debidamente la

Asignacion anterior.
Juramentado ante mi en Ottawa

Canada, el | de octubre de 2007

FIRMADO

Nombre del Comisionado: DIANA MANSOQUR

Un Comisionado para tomar juramentos y declaraciones para la jurisdiccién de Ontario.
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..CONSULADQ DE COLOMBIA
No.285 Ottawa, Canada, a 2 de_Diciembre de 2008
Visto en este Consulado para autenticar la firma de

VALERIE TAILLEUR , ) : eI ATILINAD
quien en la Fecha ejgrcia.lag funciones de ‘. VT (IR nr 1)
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CANADA ) TO ALL TO WHOM THESE
PRESENTS MAY
Province of Ontario COME, BE SEEN OR KNOWN

S umn g’ “vap’

To Wit:

I, Michelle Ai Ling Li, a Notary Public in and for the Province of Ontario, by
Royal Authority duly appointed, and residing at the City of Ottawa, in the Province of
Ontario, DO CERTIFY AND ATTEST that the paper hereto annexed is a true copy of a
document produced and shown to me and being the notarized Assignment of Invention,
executed on the 1* day of October, 2007, the copy having been compared by me with the
original notarized document, an act which, having been requested, [ have granted under
my notarial form and seal of office to serve as shall be required.

IN TESTIMONY WHEREOF 1 have hereto subscribed my name and affixed
my Notarial Seal of Office at the City of Ottawa, this 12™ day of November, 2008.

(Seal) Mlelle -
| ANOTARY PUBLIC IN AND FOR THE
PROVINCE OF ONTARIO

Intern3# :
Forgfding Signature of:

xk



ASSIGNMENT OF INVENTION 0 X
This Assignment is éffective the 5™ day of May 2007, 20/06. )&/f @zg G ) 20

_ In consideration of One ($1.00) Dollar and other good and valuable con51derat10n the
: recelpt and sufficiency of which is hereby acknowledged, I,

() A TSANGARIS, Andreas, whose post office address is 29 Confederation Private, Ottawa,
Ontario K1V 9W6, Canada;

-confirm that I have sold, assigned and transferred in an assignment document executed by
Andreas Tsangaris to Plasco Energy Group Inc. on July 30, 2007 with regard to the invention
entitled “A Low Temperature Gasification Facility with a Horizontally Oriented Gasifier”
and by these presents do hereby sell, assign and transfer to Plasco Energy Group Ine.
(hereinafter the “Assigriee”), whose full post office address is 1145 Innovation Drive, Suite

- 100, Kanata, Ontario K2K 3G8, Canada, all my right, title and interest throughout the world

in and to (1) my invention(s) relating to

" A Low Temperature Gasification Facility with a Horizontally Oriented Gasifier, as
described and/or claimed in International Patent Application No. PCTfU S07/68407 filed

on May 7, 2007;

A Low Temperature Gasification Facility with a Horizontally Oriented Gasifier, as
described and/or claimed in Argentina Patent Application No. P070101975 filed on

May 7, 2007, and for which an assignment from Andreas Tsangaris to Plasco Energy _

Group Inc. was executed on June 20, 2007;

A Low Temperature Gasification Facility with a Horizontally Oriented Gasifier, as
described and/or claimed in Bahamas Patent Application No, filed on May 25, 2007,

-~ A Low Texf_‘x"lperature Gasification Facility with a Horizontally Oriented Gasifier, as
described and/or claimed in Chilean Patent Application No. 1288-2007 filed on May 7,

2007, and for which an assignment from Andreas Tsangaris to Plasco Energy Group Inc. |

was executed on June 20, 2007,

A Low Temperature Gasification Facility with a Horizontally Oriented Gasifier, as
described and/or claimed in Jamaican Patent Application No. 18/1/4628 filed on May 7,

2007,

A Low Temperature Gasification Facility with a Horizontally Oriented Gasifier, as

described and/or claimed in Panamanian Patent Application No. 87255 filed on May 7,

2007, and for which an assignment from Andreas Tsangaris to Plasco Energy Group Inc.
was executed on June 20, 2007;

Page 1 of 4
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A Low Temperature Gasification Facility with a Horizontally Oriented Gasifier, as
described and/or claimed in Taiwanese Patent Application No. 96116178 filed on May 7,
2007, and for which an assignment from Andreas Tsangaris to Plasco Energy Group Inc.
was executed on June 20, 2007;

A Low Temperature Gasification Facility with a Horizontally Oriented Gasifier, as
‘described and/or claimed in Venezuelan Patent Application No. 07-0926 filed on May 7,
2007, and for which an assignment from Andreas Tsangaris to Plasco Energy Group Inc.
was executed on June 20, 2007,

A Low Temperature Gasification Facility with a Horizontally Oriented Gasifier, as
described and/or claimed in United States Patent Application No. 11/745,438 filed on

May 7, 2007,

(2) all improvements, including but not hmited to modifications, additions, substitutions,
derivatives, and deletions to said invention(s); (3) the above-identified applications in (1) and
national phase applications thereof; (4) all other applications for Letters Patent in any country
throughout the world for said invention(s) and improvements, including but not limited to all
divisional, continuation, continuation-in-part, renewal, reissue, and substitute applications; (5)
any Letters Patent which may issue from any of said applications as exemplified in (3) and (4)
above in any country throughout the world; (6) all Convention or Treaty rights derived from any

- of said applications, including without limitation, all rights of priority throughout the world in

and to said applications; and (7) the full and complete right to file applications for Letters Patent

- ‘in the name of the Assignee, or in my name at the Assignee’s election, on said invention(s) and
" improvements in all countries throughout the world.

For said consideration, I agree, upon the request and at the expense of the Assignee, its
successors and assigns, to execute any and all divisional, continuation, continuation-in-part,
reissue and substitute applications for said invention(s) and improvements, and acknowledge and
agree that all rights therein shall vest in the Assignee, its successors and assigns, whereby said
Letters Patent will be held and enjoyed by said Assignee, its successors and assigns, to the full
end of the term for which said Letters Patent will be granted, as fully and entirely as the same
would have been held and enjoyed by the undersigned if this assignment had not been made. In
addition, I will, at the request of the Assignee, execute any and all documents required by the
Assignee to fully and properly vest the aforementioned rights in the Assignee.
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The undersigned hereby grants to the firm of MBM & CO. whose full post office address
is P.O. Box 809, Station B, Ottawa, Ontario, Canada, K1P 5P9, the power to insert on this
assignment any further information and/or correct any clerical error in the information pertaining
to the referenced application above, which may be necessary or desirable in order to comply with

the patent legislation for recordation of this document.

- Execntion by Assignor:

" ASSIGNOR; ' WITNESS:

By: M
Kooy Lerpellf
Oc )Ldée/ {/ 2007

By: %

(Siguature)

Auoens TeANGHR LS
O | 2007

{Dao Signed)

~

(City & Country Wheze Assighment Exccuted)

Notarization of Witness to Signature of Assignor:

(Date Signed)

‘..I ﬂaoc// glfmerf of /%5~ Aﬂdutt.lllan.mr O%‘? y -

mm:ss name)

{Witness nddress)

. declare that I was personally present and did witness the abovementioned Assignor duly sign and

' execute the above Assignment,

Sworn Before Me at OTT A/ A— ,
(City}

A Aran A on__ plroset s Lo F
(Country) (Due) 4

C

7
) (Diana Mansour)
A Commissioner for taking Qaths and Affidavits for the

N

jurisdiction of ONT AN

(Suwte, Provinoe, uc)
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Execution by Assignee:

ASSIGNEE: WITNES

By, S o ’
ﬁ 4:/1 g« u:)ef/ Y/ éz.sme.r:bt’u g mé Mf @W

Qzéég /[, LooF Q% l 0//O :Z
(Dato Signed), ' : (e Signed)
Oﬁl&.b\)ﬂ 4#4‘3

{City & Country Whm Assignment Bxecuted)

Notarization of Witnéss to Signature of Assignee:

| -'Ié?:'ag'viéLﬁmfof

(Witnesy name)

declare that I was personally present and did witness the abovementioned Assignee duly sign and
execute the above Assignment.

Sworn Before Me at DT s A ,
(City)
C Aap i on_ povogex /s, S00F
{Cowniry) (Datef

N =

X (Diana Mensaur)

{Signature of Witness)

" A Commissioner for taking Oaths and Affidavits for the

Jjurisdiction of o Thtco

(State, Province, cic)
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CONSULADO DE COLOMBIA
No. 285 Ottawa, Canada, el 2 de Diciembre de 2008
Visto en este Consulado para autenticar la firma de VALERIE TAILLEUR quien en esta

fecha ejercia las funciones de OFICIAL DE AUTENTICACIONES M.R.E DE CANADA

Consul de Colombia

MINISTERIO DE RELACIONES EXTERIORES
9 DE ENERO DE 2009 — 860070

JEFE DE LEGALIZACIONES BOGOTA, D.C.

CANADA )
Provincia de Ontario ) A TODOS LOS QUE PUEDAN VER O CONOCER
LOS PRESENTES §
Consideracion: )
)

Yo, Michelle Ai Ling Li, un Notario Puablico en y para la Provincia de Ontario,
debidamente nombrado por la Autoridad Real y residente en la ciudad de Ottawa, en la
Provincia de Ontario, CERTIFICO Y ATESTIGUO que el documento anexo es uﬁa copia
fiel de un documento dirigido y presentado ante mi y corresponde a [a Asignacién de la
invencion dado el 1 de octubre de 2007; comparé la copia con el documento origiﬁal, un
acto que me fue solicitado, y he otorgado bajo mi firma y sello notanial de la oficina para

servir de acuerdo como sea requerido.

.
Cisingneta Pavodsi 767
Rocelueidn TRA BA o;fcm{ada
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EN TESTIMONIO DE LO CUAL he suscrito mi nombre y fijado mi sello notarial de la

Oficina en la ciudad de Ottawa, este dia 12 de noviembre de 2008.

(Sello)

UN NOTARIO PUBLICO EN Y PARA LA PROVINCIA DE ONTARIO

Certificado en el Departamento de Relaciones Exteriores y Comercio Internacional para la

legalizacion de la firma anterior de
Ministro de Relaciones Exteriores

CANADA

Claichuia Favsdss Tefada
Rooelusién AU
6694/78
Minjusticia
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ASIGNACION DE LA INVENCION

Esta asignacion entra en vigor el 5 de mayo de 2007, 6 de febrero de 2008

En consideracion de un ($1.00) délar y otras consideraciones buenas y valiosas, cuyo

recibo y suficiencia se reconoce por medio del presente, yo

(a) TSANGARIS, Andreas, cuya direccidén es 29 Confederation Private, Ottawa, Ontario

K1V 9W6, Canada;

Acuerdo y confirmo que he vendido, asignado y transferido en un documento de asignacion
elaborado por Andreas Tsangaris a Plasco Energy Group Inc., el 30 de julio de 2007 con
respecto a la invencion titulada “Una Instalacion de gasificacion de baja temperatura con un
gasificador orientado horizontalmente” y mediante el presente vendo, asigno y transfiero a
Plasco Energy Group Inc., (de ahora en adelante el “Cesionario™), con oficinas ubicadas en
1145 Innovation Drive, Suite 400, Kanata, Ontario K2K 3G8, Canada, todos mis derechos,

titulos e intereses en todo el mundo en y sobre (1) mi invencion relacionada con:

Una instalacion de gasificacion de baja temperatura con un Gasificador orientado
horizontalmente, tal como se describe y/o reivindica en la Solicitud de patente

Internacional No. PCT/US07/68407 radicada e! 7 de mayo de 2007;

Una instalacion de gasificacion de baja temperatura con un Gasificador orientado

horizontalmente, tal como se describe y/o reivindica en la Solicitud de patente Argentina

Cleniditiia bavedes Tejada
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Rcoeluelén
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No. P070101975 radicada el 7 de mayo de 2007, y por la cual se ejecutd una asignacion de

Andreas Tsangaris a Plasco Energy Group Inc., el dia 20 de junio de 2007,

Una instalacion de gasificacion de baja temperatura con un Gasificador orientado
horizontalmente, tal como se describe y/o reivindica en la Solicitud de patente de

Bahamas No. radicada el 25 de mayo de 2007,

Una instalacién de gasificacion de baja temperatura con un Gasificador orientado
horizontalmente, tal como se describe y/o reivindica en la Solicitud de patente chilena No.
1288-2007 radicada el 7 de mayo de 2007, y por la cual se ejecuté una asignacién de

Andreas Tsangaris a Plasco Energy Group Inc., el dia 20 de junio de 2007,

Una instalacion de gasificacion de baja temperatura con un Gasificador orientado

horizontalmente, tal como se describe y/o reivindica ea la Solicitud de patente jamaiquina

No. 18/1/4628 radicada el 7 de mayo de 2007,

Una instalacion de gasificacion de baja temperatura con un Gasificador orientado
horizontalmente, tal como se describe y/o reivindica en la Solicitud de patente panamefia
No. 87255 radicada el 7 de mayo de 2007, y por la cual se ejecutdé una asignacion de

Andreas Tsangaris a Plasco Energy Group Inc., el dia 20 de junio de 2007,

Una instalacion de gasificacion de baja temperatura con un Gasificader orientado
horizontalmente, tal como se describe y/o reivindica en la Solicitud de patente taiwanesa
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No. 96116178 radicada el 7 de mayo de 2007, v por la cual se ejecutd una asignacion de

Andreas Tsangaris a Plasco Energy Group Inc., el dia 20 de junio de 2007,

Una instalacion de gasificacién de baja temperatura con un Gasificador orientado
horizontalmente, tal como se describe y/o reivindica en la Solicitud de patente venezolana
No. 07-0926 radicada el 7 de mayo de 2007, y por la cual se ejecuté una asignacion de

Andreas Tsangaris a Plasco Energy Group Inc., el dia 20 de junio de 2007,

Una instalacion de gasificacion de baja temperatura con un Gasificador orientado
horizontalmente, tal como se describe y/o reivindica en la Solicitud de patente

estadounidense No. 11/745,438 radicada el 7 de mayo de 2007;

(2) todas las mejoras, incluyendo sin limitacién las modificaciones, adiciones,
sustituciones, derivaciones y eliminaciones de dicha invencidn; (3) las solicitudes antes
identificadas en (1) y las solicitudes de la fase nacional; (4) todas las demds solicitudes para
las Cartas de Patente en cualquier pais del mundo para dichas invenciones y mejoras,
incluyendo sin limitacion todas las solicitudes divisionales, continuaciones, continuaciones
en parte, renovaciones, remisiones y solicitudes sustitutas; (5) todas las Cartas de Patente
que se puedan expedir de cualquiera de dichas solicitudes tal como se ejemplifica en los
numerales (3) y (4) anteriores en cualquier pais del mundo; (6) todos los derechos de
Convenciones o Tratados derivados de dichas solicitudes, incluyendo sin limitacion, todos
tos derechos de propiedad en todo el mundo en y sobre dichas solicitudes y (7) el derecho

total y completo para radicar las solicitudes por Cartas de Patente a nombre de Cesionario,
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o en mi nombre a eleccion del Cesionario, sobre dichas invenciones y mejoras en todos los

paises del mundo.

Por dicha consideracion, acuerdo, a solicitud y por cuenta del Cesionario, sus sucesores y
asignados, ejecutar cualquiera y todas las solicitudes divisionales, continuaciones,
continuaciones en parte, remisiones y solicitudes sustitutas para dichas invenciones y
mejoras y reconozco y acuerdo que todos los derechos seran envestidos en el Cesionario,
sus sucesores y asignados, hasta el final del término por el cual se otorgaran dichas Cartas
de Patente, tan completamente y totalmente como hubieran sido mantenidas y disfrutadas
por el suscritos si no se hiciera esta asignacion. Ademds, a solicitud del Cesionario, gjecutar
cualquiera y todos los documentos requeridos por el Cesionario para envestir

completamente y apropiadamente los derechos antes mencionados en el Cesionario.

El suscrito por medio del presente le otorga a la firma MBM & CO, con oficinas ubicadas

en P.O Box 809, Station B, Ottawa, Ontario, Canada K1P 5P9, el poder para insertar en
esta asignacion cualquier informacioén adicional y/o corregir errores de oficina en la
informacién pertinente a la solicitud referenciada anteriormente, lo cual puede ser necesario

o deseable para la recordacion de este documento.

Cikiddneia Bavados thiada
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Ejecucion por parte del Cedente
CEDENTE

Por

ANDREAS TSANGARIS

1 de octubre de 2007

TESTIGO:

Por

RANDY BENNET

1 de octubre de 2007

OTTAWA, CANADA

(Ciudad y pais en donde se ejecuta la asignacién)

Autenticacion de la firma del testigo del Cedente

Yo, RANDY BENNETT, de 1145 Innovation Dr. Ottawa, declaro que estuve
personalmente y fui el testigo del Cedente antes mencionado quien firmé y ejecutd
debidamente la Asignacion anterior.

Juramentado ante mi en OTTAWA

Canada, el 1 de octubre de 2007

Nombre del Comisionado

Firma del Comisionado

Un Comisionado para tomar juramentos y declaraciones para la jurisdiccion de Alberta.
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Ejecucion por parte del Cesionario

Cesionario Testigo
Por Por
Nombre: RANDY BENNETT GEORGE W. CARTER

Cargo: Vicepresidente comercial
1 de octubre de 2007 1 de octubre de 2007
OTTAWA, CANADA

(Ciudad y pais en donde se ejecuta la asignacién)

Autenticacién de la firma del testigo del Cesionario

Yo, GEORGE W. CARTER de 600 CHAPMAN BLVD OTTAWA ON KIG IT9, declaro
que estuve personalmente y fui el testigo del Cesionario antes mencionado quien firmo y
ejecutd debidamente la Asignacion anterior.

Juramentado ante mi en Ottawa (Kanata)

Canada, el 1 de octubre de 2007

Nombre del Comisionado
Firma del Comisionado

Un Comisionado para tomar juramentos y declaraciones para la jurisdiccion de Ontario.

Giswibiatu Eavades T6iaaa
Rosaiueién . T
6694]78
Minjusticia

" ENGLISH - FRENCH - SPANISH
ANGLAIS - FRANCAIS - ESPAGNOL




CONSULADO DE COLOMBIA
No. 286 Ottawa, Canada, a 2 de_Diciembre de 2008
Viste en este’Consulado para autenticar la firma de

VALERIE TAILLEUR _ ) [T —
quien en la Fecha ejercia las funciones de ) % is?‘“th’}g U
QFICIAL DE AUTENTICACIONES M R.E DE CANADA SUTALIONES FETFRIGEES

. (o DE ¢
S S\le.egl-cimilao(%

0.0 A 143 ENE -9 A 8 5

JEFE DE LESATIZAGIUHES
noGOTA §.C.

CANADA ) TO ALL TO WHOM THESE
' PRESENTS MAY
)
Province of Ontario ) COME, BE SEEN OR KNOWN
)
To Wit: )

I, Ariadni Athanassiadis, a Notary Public in and for the Province of Ontario, by
Royal Authority duly appointed, and residing at the City of Ottawa, in the Province of
Ontario, DO CERTIFY AND ATTEST that the paper hereto annexed is a true copy of a
document produced and shown to me and being the Assignment of Intellectual Property
between Nipun Soni and Plasco Energy Group Inc. dated November 29, 2005, the copy
having been compared by me with the original document, an act which, having been
requested, I have granted under my notarial form and seal of office to serve as shall be
required.

IN TESTIMONY WHEREOF I have hereto subscribed my name and affixed
my Notarial Seal of Office at the City of Ottawa, this 20™ day of November, 2008.

(S_s'eal). | W&,,MA,& C A Lt BBIA0 S

ANOTARY PUBLIC IN AND FOR THE
PROVINCE OF ONTARIO

Certified at the Depariment of Foreign Affairs and
international Trade for Legalizatiop ofthe  /

‘/i
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ASSIGNMENT OF INTELLECTUAL PROPERTY
BETWEEN: - N
(hereinafter referred to as the "Employee”)
-and -

PLASCO ENERGY GROUP INC.
a corporation incorporated under
the laws of Canada

(hereinafter referred to as "Company")

WHEREAS the Employee is employed by the Company for the development and
implementation of systems incorporating the Company’s patented plasma gasification process for the
environmentally safe disposal of all waste streams including industrial hazardous waste, hereinafter

referred to as the “Work™;

AND WHEREAS due to the nature of the Work, the Company wishes to ensure that the

Employee does not acquire - and to the extent that he or she does acquire, that Employee assigns -
any intellectual property interest relating to his or her past or futureremployment and the-Work,
including but not limited to any copyright, patent or other interest of an intellectual property nature;

NOW THEREFORE, in consideration of the payment of the sum of $1.00 to the Employee
and other good and valuable consideration, the receipt and sufficiency of which is hereby

acknowledged:

1. Employee acknowledges and agrees that all right, title and interest in the [ntellectual Property (as
defined, below) is the property of the Company at all times, and that Employee has and will
acquire no rights in the foregoing as a result of his or her employment. The Company will have

the unlimited right to use, commercialize, reproduce, distribute, disclose and publish the

Intellectual Property, without any claim on the part of the Employee.

2. To the extent that the Employee has acquired or acquires rights in the Intellectual Property, at law
or otherwise, the Employee hereby assigns to Company, and its successors and assigns, ail of the
Employee’s right, title and interest to inventions, improvements, processes, patented and
copyrighted works which the Employee has made or conceived or will make or conceive during
the period of his or her past or future employment with the Company, including without
limitation the entire right, title and interest in the intellectual property relating to the Work,
wherever the same subsists or shail subsist, and any renewal, extension or reversion of copyright,
and any related trademarks and the goodwill ansing therefrom, and all other related nghts of any
nature whatsoever, including know-how and all related rights of action, powers and benefitsto a
belonging or accrued (collectively, the “Intellectual Property™) and including, but not limited to,

w2




22-
the right to make such changes therein and such uses thereof as Company may determine and the
right to restrain any distortion, mutilation or other modification of the Intellectual Property that

would be prejudicial to Company’s goodwill or reputation.

The Employee hereby waives any moral rights which the Employee may have, now or in the
future, with respect to the creation of any of the Intellectual Property.

The Company hereby accepts the foregoing assignments and waivers.

At the request and expense of the Company, the Employee shali do all acts necessary and sign all
applications, assignments and other documentation necessary in order to ensure Company’s
ownership of the Intellectual Property, including but not limited to providing all reasonable
assistance to the Company in the prosecution of any patent application, copyright registration or
trade-mark application, and providing to Company any other documents required to enable
Company to document rights to and/or register patents, copyrights, trade marks, industrial
designs and such other protections as Company considers advisable anywhere in the world.

Employee agrees not to bring onto Company premises or make any unauthorized use whatsoever
of any trade secrets, confidential information or proprietary property of any third party, including
without limitation any trademarks or copyrighted materials, during the period of his or her

employment with the Company.

This Assignment of Intellectual Property and all of the Employee’s obligations herein shall
survive beyond the termination of the period of the Employee’s employment with the Company,
and shall be binding on the assigns, executors, administrators and other legal representatives of

the Employee.

DATED at Ottawa this_ 29> day of povesnbey |, 2005.

NECEINN ), ) |

Witness A ;rws) Soor

PLASCO ENERGY GROUPIINC.

p ’// v
Per:\ Y’/ ¥
w’A/' v



CONSULADO DE COLOMBIA
No. 286 Ottawa, Canada, el 2 de Diciembre de 2008
Visto en este Consulado para autenticar la firma de VALERIE TAILLEUR quien en esta

fecha ejercia las funciones de OFICIAL DE AUTENTICACIONES M.R.E DE CANADA

““““

Consul de Colombia

MINISTERIO DE RELACIONES EXTERIORES
9 DE ENERO DE 2009 — 860068

JEFE DE LEGALIZACIONES BOGOTA, D.C.

CANADA )

Provincia de Ontario ) A TODOS LOS QUE PUEDAN VER O CONOCER
LOS PRESENTES |

Consideracion: )

3
Yo, Ariadni Athanassiadis, un Notario Publico en y para la Provincia de Ontario,
debidamente nombrado por la Autoridad Real y residente en la ciudad de Ottawa, en la
Provincia de Ontario, CERTIFICO Y ATESTIGUO que el documento anexo es‘ ll-ina copia
fiel de un documento dirigido y presentado ante mi y corresponde a la Asigna'cic’m de la
Propiedad Intelectual entre Nipun Soni y Plasco Energy Group Inc., dado en la fecha 29 de
noviembre de 2005; comparé la copia con el documento original, un acto que; me fue
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solicitado y he otorgado bajo mi firma y sello notarial Jde la oficina para servir de acuerdo

como sea requerido.

EN TESTIMONIO DE LO CUAL he suscrito mi nombre y fijado mi sello notarial de la

Oficina en la ciudad de Ottawa, este dia 20 de noviembre de 2008.

(Sello)

UN NOTARIO PUBLICO EN Y PARA LA PROVINCIA DE ONTARIO

Certificado en el Departamento de Relaciones Exteriores y Comercio Internacional para la
legalizacién de la firma anterior de
Ministro de Relaciones Exteriores

CANADA

Clomanciu Porsdss rejada
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ASIGNACION DE PROPIEDAD INTELECTUAL
ENTRE:
Nipun Soni
(de ahora en adelante referido como ¢l “Empleado™)
-y -
PLASCO ENERGY GROUP INC,
una compaiiia incorporada bajo las leyes de Canada

(de ahora en adelante referida como la “Compaiiia™)

CONSIDERANDO que el Empleado esta contratado por la Compaiiia para el desarrollo e
implementacién de los sistemas que incorporan el proceso de gasificacion del plasma
patentado de la Compafiia para la disposicion ambientaimente segura de todos los flujos de
las basuras, incluyendo los desechos industriales peligrosos, de ahora en adelante referido

como el “Trabajo”;

Y CONSIDERANDO que, debido a la naturaleza del Trabajo, la Compaiiia desea
asegurarse que el Empleado no adquiera y hasta la extension que él o ella adquiera que el
Empleado asigne — todos los intereses de propiedad intelectual relacionados con su empleo
pasado o futuro y el Trabajo, incluyendo sin limitacién todos los derechos de propiedad

intelectual, patentes u otros intereses de una naturaleza de propiedad intelectual;

AHORA POR LO TANTO, en consideracién del pago de la suma de $1.00 al empleado y

Clemsnsia Faswiios tejada
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de otras consideractones buenas y valiosas, cuyo recibo y suficiencia se reconoce por medio

del presente:

l.

El empleado reconoce y acuerda que todos los derechos, titulos e intereses en la
Propiedad Intelectual (tal como se define a continuacién) es de propiedad de la
Compafiia en todo momento y que el Empleado no tiene ni adquirira derechos sobre
los anteriores como resultado de su empleo. La Comparfiia tendra el derecho
ilimitado de uso, comercializacién, reproduccion, distribucién, revelacion y

publicacion de la Propiedad Intelectual, sin reclamaciones por parte del Empleado.

Hasta la extension que el Empleado haya adquirido o adquiera derechos en la
Propiedad intelectual, por ley o de manera contraria, el Empleado por medio del
presente le asigna a la Compaifiia, y sus sucesores y asignados, todos los derechos,
titulos e intereses del Empleado sobre los inventos, mejoras, procesos, trabajos
patentados o con derechos de autor que ¢l Empleado haya hecho o concebido o que
hara o concebira durante el periodo de su empleo pasado o futuro con la Compaiiia,
incluyendo sin limitacidn todos los derechos, titulos e intereses sobre la Propiedad
intelectual relacionada con el Trabajo, donde quiera que estos subsistan o deban
subsistir y cualquier renovacion, extension o revision de los derechos de autor y
todas las marcas registradas relacionadas y el goodwill surgido de estos, y todos los
demas derechos relacionados de cualquier naturaleza en lo absoluto, incluyendo el
know-how y todos los derechos relacionados de accion, los poderes y los beneficios

que le puedan pertenecer o acumulados (colectivamente, la “Propiedad Intelectual”)
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e incluyendo sin limitacion el derecho de hacer cambios en ese aspecio y todos los
usos que la Compaiiia pueda determinar y el derecho de contenerse de cualquier
distorsion, mutilacién u otra modificacion de la Propiedad Intelectual que pueda ser

perjudicial para el goodwill o la reputacién de la Compatiia.

3. El Empleado por medio del presente renuncia a los derechos morales que el
Empleado pueda tener, ahora o en el futuro, con respecto a la creacidn de cualquier

Propiedad Intelectual.

4. La Compaiiia por medio del presente acepta las asignaciones y renuncias anteriores.

5. A solicitud y por cuenta de la Compaiiia, el Empleado debe hacer todos los actos
necesarios y firmar todas las solicitudes, asignaciones y demés documentos
necesarios para asegurar la titularidad de la Compaiiia sobre la Propiedad
Intelectual, incluyendo sin limitacion el ofrecer toda la asistencia razonable a la
compaiiia en los procesos de cualquier solicitud de patentes, registros de derechos
de autor o solicitud de marcas registradas y entregar a la Compaiiia todos los
documentos requeridos que le permitan documentar los derechos para registrar las
patentes, derechos de autor, marcas registradas, disefios industriales y todas las

protecciones que la Compaiiia considere apropiadas en cualquier parte del mundo.

6. El empleado acuerda no traer a las premisas de la Compafiia o hacer usos

autorizados en lo absoluto de secretos comerciales, informacién confidencial o

Clmmoncia £avdds Fojada
Raooelusién . TRADHLYURA OFICIAL

6694/78
Minjusticia

- SPANISH
ANGLAIS - FRANGAIS - ESPAGNOL

ok




propiedad privilegiada de un tercero, incluyendo sin limitacion marcas registradas o

materiales con derechos de autor, durante el periodo de su empleo con la Compaiiia.

7. Esta asignacion de Propiedad Intelectual y todas las obligaciones del Empleado en
virtud del presente sobreviviran mas alla de la terminacién del periodo del empleo
del Empleado con la Compaiiia, y sera obligatoria para todos los asignados,

ejecutores, administradores y demads representantes legales del Empleado.

DADO en Ottawa, este dia 29 de noviembre de 2005.

Testigo

PLASCO ENERGY GROUP INC

Clemensia Paucdss Tjada
IRADYCY
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No. 281 Ottaw,a, Canida, a 2 de_Diciembre de 2008 .

i Visto en‘esté Consulado para autenticar la fima de
‘¢ ' VALERIE TAILLEUR

CONSULADO DE COLOMBIA

quien en la Fecha gjercia.as fungiones de

- (Seal)- | L\Q—\_,VL—'—

OFICIAL DE AUTENTICACIGNES M.R: E”BE CANADA

CANADA ' L ) TO ALL TO WHOM THESE
o ' PRESENTS MAY
, ) :
Province of Ontario ) COME, BE SEEN OR KNOWN
) _
To Wit:. D

"I, Diana Mansour, a Notary Public in and for the Province of Ontario, by Royal
Authority duly appointed, and residing at the City of Ottawa, in the Province of Ontario,
DO CERTIFY AND ATTEST that the paper hereto annexed is a true copy of a
document produced and shown to me and being the notarized Assignment of Invention,
effective December 31, 2007, the copy having been compared by me with the original
notarized document, an act which, having been requested, I have granted under my
notarial form and seal of office to serve as shall be required.

IN TESTIMONY WHEREOF I have hereto subscribed my n
my Notarial Seal of Office at the City of Ottawa, this 7™ day of Nove

A NOTARY PUBLIC INIA

Cem“lgfaTxM istere deeE{Msenal,
d ’Cgmmerc mie‘rnalmna”f _ux fins

|k (:/el_]n Affaer
BOUS- ministre des

'A’NADA ) [Atiaires étrangéres

f)

T ]

) &




" ASSIGNMENT OF INVENTION
This Assignment is effective as of the 31™ day of December 2007(’@%6}‘%@”@').

In consideration of One Dollar ($1.00) and other good and valuable consideration, the ; &=/
receipt and sufficiency of which are hereby acknowledged, Plasco Energy Group Inc.
(hereinafter the “Assignor”), whose address is 1000 Innovation Drive, Suite 400, Kanata,
Ontario K2K 3E7, Canada, confirms that by way of a Contribution Agreement executed
on December 31, 2007 by and between Plasco Energy Group Inc. and PlascoEnergy IP
Holdings, S.L., it has contributed, assigned, transferred and conveyed and does hereby
contribute, assign, transfer-and convey to PlascoEnergy IP Holdings, S.L., acting through
its Schaffhausen Branch (PlascoEmergy IP Holdings, S.L., Bilbao, Schaffhausen
Branch) (hereinafter the “Assignee acting through its Swiss Branch™), whose address
is*Vordergasse 3, CH-8200 Schaffhausen, Switzerland, all its right, title and interest
throughout the world, except Canada and the United States, in and to the following:

| (1) the inventions relating to the patent appl1cat1ons/patents llsted in Schedule

A attached hereto; .
(2) all improvements, including but not limited to modxﬁcatlons additions, -

substitutions, derivatives, and deletions to said invention(s);
- (3)  the above-identified applications in (1) and national phase applications
. thereof; B . ‘
€)] all other applications for Letters Patent and certifications, notices,
publications and registrations in any country throughout the world, except Canada and
the United States, for said invention(s) and improvements, including but not limited to
all divisional, continuation, contmuatmn -in-part, renewal, reissue, extension and
substitute applications; v
%) any Letters Patent or other rights which may issue or derive from any of
said applications, certifications, notices, publications and registrations as exemplified in
(3) and (4) in any country throughout the world, except Canada and the United States;"
(6) all Convention and/or Treaty rights derived from any of said apphcatxons _
throughout the world except Canada and the United States; A
@) all rights of priority throughout the world in and to said applications; and
(8)  the full and complete right to file applications for Letters Patent in the
name of the Assignee acting through its Swiss Branch, or in the Assignor’s name at the
election of the Assignee acting through its Swiss Branch, on said invention(s) and
improvements in all countries throughout the world, except Canada and the United -

States.

For said consideration, the Assignor agrees, upon the request of the Assignee.
acting through its Swiss Branch, its successors and assigns, to execute any and all
documents relating to divisional, continuation, continuation-in-pa £ i
and substitute applications for sa1d 1nvent10n(s) and improvement A
and agrees that all rights therein shall vest in the Assignee actingRNTeh® {26
Branch, its successors.and assigns, whereby said applications 1 A ". SRR,
certifications, notices, publications and registrations will be held a

f’a’ge 1 of 4



Assignee acting through its Swiss Branch, its successors and assigns, to the full end of
the term for which said Letters Patent, certifications, notices, publications and
registrations will be granted, as fully and entirely as the same would have been held and
enjoyed by the Assignor if this assignment had not been made. In addition, the Assignor
will, at the request of the Assignee acting through its Swiss Branch, execute any and all
"documents required by the Assignee acting through its Swiss Branch to fully and
properly vest the aforementioned rights in the Assignee acting through its Swiss Branch.

The undersigned hereby grants to the firm of MBM Intellectual Property Law,
LLP, whose full post office address is P.O. Box 809, Station B, Ottawa, Ontario, Canada,
KIP 5P9, the-power to insert on this Assignment any further information and/or correct
any clerical error in the information pertaining to the referenced application above, which
may be necessary or desirable in order to comply with patent legislation for recordation
of this document.

[CONTINUED ON NEXT PAGE]
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EXECUTION OF ASSIGNMENT OF INVENTION

IN- WITNESS WHEREOQF the Assignor and the Assignee acting through its Swiss
Branch have caused this Assignment to be executed in two duplicate originals by their
duly authorized representatives to be effectlve as of the Effectlve Date.

Execution by Assignor

PLASCO ENERGY GROUP INC.:
By: . g ™~
; : _ _ (Signsture) '
77 e \@Vaﬁ?f A SA Souly eREe
A Name) ) _ (Name) .
o ' /b/.?//m : Lo 31) 200Y
< ‘ o Signed) ’(Date Signed)
{City & Country Where Assignment Executed)
Notarization of Witness to Signature of Assignor
Lwlss Sou \;\&2& , of\} uouc, GATE COALRT ILEPEAN, sy
(Witness name) (Witness address)

declare that I was personally present and did witness the above-mentioned A331gnor duly sign and
execute the above Assignment,

Sworn Before Me at %/\/6{/ -,
(City)
@a,a{ﬂ., on 0(% 3/, wg
(Country) . - (Dmc)

(Commissioner's Name)

(Signarure of Witness)

A Commissioner for taking Oaths and Affidavits for the

jurisdiction of O)’MIZ{M

_(State, Provinee, e1c)

R T S NV NI W W
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EXECUTION OF ASSIGNMENT OF INVENTION

Execution by Assignee acting through its Swiss Branch

PLASCOENERGY IP HOLDINGS, S.L., WITNESS:

BILBAO, SCHAFFHAUSEN BRANCH: /?
By (T By: 2 ’—;AV-—
\ (Siguature) (Signacure)
Name: Dr. Herbert Trachsler Esther Buesser
* Title: Branch Manager . e
3 November 2008 : 3 November 2008
(Date Signed) ' (Pate Signed)
Zurich, Switzerland :
(City & Coumtry Where Asignment Exeonted) l

Notarization of Witness to Signature of Assignee acting through its Swiss Branch

|, Eximer G2 of & FEol Ctr A Fer ’

{Winess oame) (Witness address)

tdeelare that-I was personally ‘present-and -did witness-the-abeve-mentioned- -Ass:gﬂee——aeaﬂg ’

through its Swiss Branch duly sign and execute the above Assignment.

, . )
Sworn Before Me at R )
iCany
)
on )
(Country) {(Dazc)
)
)
{Coramissiaper's Name) ) (Signature of Witness)
A Commissioner for taking Oaths and Affidavits for the %

jurisdiction of

{Stawe, Provinee, eic)
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Official Certification

Seen for authentication of the reverse side signature, affixed in our prgsence by

: B ' Swass cifizen o{— Ngt rat.\Rje: bact}-Zt’} h
‘Ms. Esther BUSSER, born 1. December 1948, Natiorratity: Netstal GL, according to her informa-
tion residing at Am Pfisterhéizli 48, 8606 Greifenseee, : »
personally known to us.

Zirich, 3. November 2008
BK no. 3545-3546/ems
Fee CHF 20.00 p




N_cpﬂl_.

Nepal Application No. Not Yet Available

Filed: November 2, 2007

Pery Peru Application No. 001514-2007/0IN Filed: November 5, 2007
Pakistan PakisténlApplication Ne. 128072007 Filed: November 2, 2007
Puagusy | Paraguay Application No. 37.568 Filed: November 2, 2007
Thailand Thailand Application No. 0701005569 Filed: November 2, 2007
Toﬁ'ga Tonga Application No, TO/P/07/00008 Filed: November 2, 2007
Um.gl-l;ay Uruguay Application No. 30.689 Fi“led: November 5, 2007
Yemen Yemen Application No. Not Yet Available Filed: November 6, 2007

FAMILY VIII: A Low Temperature Gasification Facllity With A Horizoatally Oriented Gasifier

Interviational (PCT)® | Intemational Application No” PCT/US07/68407— |-Filed:May 7;2007 "}
Argentina N%wtina Application No. P-070101975 Filed: May 7, 2007
Bahamas Baﬁhmiaﬁ Application No. 1982 Filed; May 25, 2007
Chile Chile Application No. 1288-2007 Filed: May 7, 2007
Jamx_licax Jamaica App]icn;ion No. 18/1/4628 Filed: May 7, 2007
'Panaﬁua Panama Application No. PI/PA01/87255.01 Filed: May 7, 2007
Taiwan Taiwan Application No. 96116178 Filed: May 7, 2007
Venezuela Venezuela Application No. 07-0926 Filed: May 7, 2007
Aruba Aruba Application No. OCT-02/071105 Filed: November 5, 2007
Bangladesh Bangladesh Application No. 242/2007 Filed: November 4, 2007
Burundi Burundi Application No. Not Yet Available Filed: November 5, 2007
Bolivia Bolivia Application No. SP-270345 Filed: November 1, 2007
Guif Cooperation Gulf Cooperation Council Application Filed: November 5, 2007
Council {Oman, No. GCC/Pr2007/9412

Bahrain, Qatar, U.AE.,
Saudi Arabiz, Kuwait)

Iran Iran Application No. 38609165 Filed: November 27, 2007
Jordan Jordan Application No. 460/2007 Filed: November 4, 2007
Lebanon Lebanon Application No. 6837 Filed: November 1, 2007
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.CONSULADO DE COLOMBIA
No. 281 Ottawa, Canada, el 2 de Diciembre de 2008

Visto en este Consulado para autenticar la firma de VALERIE TAILLEUR quien en esta

fecha ejercia las funciones de OFICIAL DE AUTENTICACIONES M.R.E DE CANADA

Cénsul de Colombia

MINISTERIO DE RELACIONES EXTERIORES
9 DE ENERO DE 2009 —- 860069

JEFE DE LEGALIZACIONES BOGOTA, D.C.

CANADA )
Provincia de Ontario ) A TODOS LOS QUE PUEDAN VER O CONOCER
LOS PRESENTES

Consideracién: )

Yo, Diana Mansour, un Notario Publico en y para la Provincia de Ontario, debidamente
nombrado por la Autoridad Real y residente en la ciudad de Ottawa, en la Provincia de
Ontario, CERTIFICO Y ATESTIGUOQO que el documento anexo es una copia fiel de un
documento dirigido y presentado ante mi y corresponde a la Asignacién de la invencion

né?ériadﬁ con fecha efectiva 31 de diciembre de 2007; comparé la copia con el doggn;qnto '

e

original, un acto que me fue solicitado, y he otorgado bajo mi i\x‘ ;

\
\

e

Win . -..,‘; . o,
e YAl TR
-~ i

. ~- N 1:\ ' » ) .
~ oficina para serVit de acuerdo como sea requerido.
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EN TESTIMONIO DE LO CUAL he suscrito mi nombre y fijado mi sello notarial de la
Oficina en la ciudad de Ottawa, este dia 7 de noviembre de 2008.
(Sello)

UN NOTARIO PUBLICO EN Y PARA LA PROVINCIA DE ONTARIO

Certificado en el Departamento de Relaciones Exteriores y Comercio Internacional para la
legalizacion de la firma anterior de
Ministro de Relaciones Exteriores

CANADA . ‘

il Hejada

- i

Reaoiusién '“‘AD
6694/78 U 2
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ASIGNACION DE LA INVENCION

Esta asignacion entra en vigor €l 31 de diciembre de 2007

En consideracién de un ($1.00) dolar y otras consideraciones buenas y valiosas, cuyo
recibo y suficiencia se reconoce por medio del presente, Plasco Energy Group Inc., (de
ahora en adelante referido como el “Cedente™), cuya direccién es 1000 Innovation Drive,
Suite 400, Kanata, Ontario K2K 3E7, Canadd, confirmo en forma de un Contrato de
Contribucion celebrado el 31 de diciembre de 2007 por y entre Plasco Energy Group Inc., y
PlascoEnergy IP Holc{ings, S.L., ha contribuido, asignado, transferido y cedido y por medio
del presente contribuyo, asigno, transfiero y cedo a PlascoEnergy IP Holdings, S.L.,
actuando mediante su sucursal Schaffhausen (PlascoEnergy IP Holddings, S.L., Bilbao,
Sucursal Schaffthausen) (de ahora en adelante el “Cedentev actuéndo mediante su Sucursal

Suiza™), cuya direccion es Vordergasse 3, CH-8200 Schaffhausen, Suiza, todos sus

derechos, titulos e intereses en todo el mundo, excepto Canadd y los Estados Unidos, en y

~

sobre lo siguiente: R

1} Las invenciones relacionadas con las solicitudes de patente/patentes listadas en el

Programa A anexo;

Rasolueion
6634/78
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4) todas las demds solicitudes para las Cartas de Patente y certificaciones,
notificaciones, publicaciones y restricciones en cualquier pais del mundo, excepto
Canadad y Estados Unidos, para dichas invenciones y mejoras, incluyendo sin
limitacion todas las solicitudes divisionales, continuaciones, continuaciones en

parte, renovaciones, remisiones y solicitudes sustitutas;

5) todas las Cartas de Patente u otros derechos que se puedan expedir o derivar de
cualquiera de dichas solicitudes, certificaciones, notificaciones, publicaciones y
registros, tal como se ejemplifica en los numerales (3) y (4) anteriores en cualquier

pais del mundo, excepto Canadd y los Estados Unidos;

6) todos los derechos de Convenciones o Tratados derivados de dichas solicitudes en

todo el mundo, excepto Canada y los Estados Unidos.
7) Todos los derechos de prioridad en todo el mundo en y sobre dichas solicitudes; y

8) el derecho total y completo para radicar las solicitudes por Cartas de Patente a

nombre de Cesionario actuando mediante su Sucursal Suiza o en nombre e
i -]
_ B et ]
Cedente a eleccidon del Cesionario actuando mediante su SucUzséi et aob%
@ " ‘ﬁ

/] M\“
=] Ww MMGO oo

@iﬁj a{iz}f 8.

Estados Unidos.

Reaciualén
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Por dicha consideracion, el Cedente acuerda, a solicitud del Cesionario, actuando mediante
su Sucursal Suiza, sus sucesores y asignados, ejecutar cualquiera y todas las solicitudes
divisionales, continuaciones, continuaciones en parte, remisiones y solicitudes sustitutas
para dichas invenciones y mejoras y reconozco y acuerdo que todbs los derechos seran
envestidos en el Cesionario actuando mediante su Sucursal Suiza, sus sucesores y
asignados, mediante el cual dichas solicitudes y Cartas de Patente, certificaciones,
notificaciones, publicaciones y _registros seran mantenidos y disfrutados por dicho
Cesionario actuando mediante su Sucursal suiza, sus sucesores y asignados, hasta la
terminacién completa del término por el cual se otorgaran dichas Cartas de'Patente,
certificaciones, notificaciones, publicaciones y registros, totalmente y completamente como
si esfa asignacién no se hubiera hecho. Ademds, a solicitud del Cesionario actuando
mediante su Sucursal Suiza, ejecutar c>ualquiera y todos los documentos requeridos por el
Cesionario actuando mediante su Sucursal Suiza para envestir completamente y

apropiadamente los derechos antes mencionados en el Cesionario actuando mediante su

Sucursal Suiza. N

El suscrito por medio del presente le otorga a la firma MBM Intellectual Property Law,

LLP, con oficinas ubicadas en P.O Box 809, Station B, Ottawa, Ontario, Canadd K1P 5P9,

Resoclucidn
6694/78
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EJECUCION DE LA ASIGNACION DE LA INVENCION
En testimonio de lo cual el Cedente y el Cesionario actuando mediante su Sucursal Suiza ha
causado la ejecuciéon de esta Asignacién a ser ejecutada en dos originales por sus

representantes debidamente autorizados que entra en vigor a partir de la fecha efectiva.

Ejecucion por parte del Cedente

PLASCO ENERGY GROUP INC. TESTIGO:

Por ' Por

TIM SAUNDERS LISA SOULIERE

31 de octubre de 2008 31 de octubre de 2008

OTTAWA, CANADA

(Ciudad y pais en donde se ejecuta la asignacion)

. Autenticacion de la firma del testigo del Cedente

Yo, LISA SOULIERE, de 13 LONG GATE COURT NEPEAU ONT, deglaro que estuve
personalmente y fui el testigo del Cedente antes mencionado quien firmé y ejecutd
debidamente la Asignacion anterior.

Juramentado ante mi en OTTAWA

Canada, el 31 de octubre de 2008 w-'f"’m |
. W@n @"‘
w@w‘ k
| R e T
o

.Nombre del Comisionado

Firma del Comisionado

Un Comisionado para tomar juramentos y declaraciones para la jurisdiccipi

Roaplusibn
5894/78
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EJECUCION DE LA ASIGNACION DE LA INVENCION
Ejecucion por parte del Cesionario actuando mediante su Sucursal Suiza
PLASCO ENERGY IP HOLDINGS, SL., TESTIGO
BILBAO, SCHAFFHAUSEN BRANCH
Por ' Por
Nombre: Dr. Herbert Trachsler Esther Buesser
Cargo: Gerente sucursal
3 de noviembre de 2008 3 de noviembre de 2008
ZURICH, SUIZA |

(Ciudad y pais en donde se ejecuta la asignacion)

Autenticacién de la firma del testigo del Cesionario actuando mediante su Sucursal
Suiza

Yo, ESTHER BUESSER de CH (ILEGIBLE), declaro que estuve personalmente y fui el
testigo del Cesionario antes mencionado quien firmd y ejecuté debidamente la Asignacién
anterior.

Juramentado ante mi en

Nombre del Comisionado
Firma del Comisionado

Un Comisionado para tomar juramentos y declaraciones para la jurisdi

Ehianiausd Bigaes sejada
Asoaiukién TRASUCTORA OFICIAL
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Certificacion oficial

Visto para la autenticacion de la firma en el lado reverso, fijada en nuestra presencia por la

-

_ Sra__.'.Eslther BUSSER, nacidgre_:l 1 de diciembre de 1948, ciudadéna suiza, de acuerdo con su

N

informacion residente:en Am Pfisterholzli 48, 8606 Greifé'nseeé',. personalmente conocida

por nosotros.t ..

Zutich, 3 de noviembre de 2008

BK No. 3545-3546/ems

NOTARIO

Stefan Walder, notario publico delegado

PROGRAMA A

Pais | Solicitud No | Fecha.de Solicitud
FAMILIA VIII: Instalaciéon de Gasificacién a Baja Temperatura con un Gasificador

Orientado Horizontalmente
PCT INTERNACIONAL Solicitud Internacional No. | Mayo 7 de 2007
PCT/US07/68407

Minjusticia Fai iy
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HUMBERTO RUBIO & CIA LTDA,
ABOGADOS -

Propiedad Industrial e Intelectual

PODER

- El abajo firmado

PlascoFnergy TP Holdings, S.L., Bilbao,
Schaffhausen Branch

domiciliado en Vordergasse 3, (H-8200
Schaffhausen, Suiza

por el presente conferimos poder amplic y
suficiente a HUMBERTO RUBIO CAMACHO
y/o TINEKE STOL TERZANI y/o
HUMBERTO RUBIO STOL domiciliados en
Bogota, Colombia, para solicitar de las oficinas y
autoridades correspondientes la obtencién de
registros, renovaciones, traspascs y en general
todo lo  relacionado con el mantenimiento,
obtencion y proteccion de sus marcas de fabrica,
denominaciones comerciales, marcas de comercio
y patentes, licencias sanitarias a cuyo efecto le
faculta para dar ante dichas autoridades todos los
pasos necesarios en cumplimiento del objeto
indicado; elevar solicitudes, descripciones,
protestas, declaraciones, apelaciones y reclamos;
abonar todos los impuestos y cuotas de cualquier
otros pagos determinados por la Ley; recibir todos
los documentos presentados, solicitar testimonios,
desistir y enmendar solicitudes, cobrar y percibir
para oponerse y protestar contra cualquier
solicitud, que a juicio del apoderado, pudieran
prestarse a confusion o infringir o de cualquier
modo perjudicar las marcas, denominaciones o
patentes del Mandante. A los mandatarios se les
otorga autorizacion amplia y bastante para
contestar todos los reclamos y las demandas
presentadas ante autoridades administrativas y
Judiciales, desistir de procedimientos, transar
conflictos, pudiendo asf mismo sustituir eoste
Poder en todo o en parte y revocar dichas
sustituciones.

Dado y firmado hoy

€n

NOTARIZATION AND LEGALIZATION BY
APOSTILLE OR COLOMBIAN CONSULATE
IS REQUIRED. o

BOGOTA - COLOMBIA

Para patentes, modelas, dibujos, marcas de fibrica de comercio y servicio, enseflas
y nombres comerciales. Licencias y registros sanjtarios.
For patents, designs, twademarks, ensigns, commercial names. License health

registrations.

POWER OF ATTORNEY

The undersigned

PlascoEnergy IP Holdings, S.L., Bilbao,
Schaffhausen Branch
from

Vordergasse 3,
Switzerland.

CH-8200  Schaffhausen,

hereby grant full and sufficient Power of Attorney
to a HUMBERTO RUBIO CAMACHO y/o
TINEKE STOL TERZANI y/o HUMBERTO
RUBIO STOL from Bogeta, Colombia, to apply
to the proper officers and authorities for the issue
of registrations, renewals, assignments, proofs of
renewals and in general all that is related to the
maintenance, obtention and protection of its
trademarks, tradenames, commercial marks,
patents and sanitary licenses, to which end it
empowers them to take all steps necessary before
said authorities for the object stated; to file
petitions, prepare descriptions; make protests,
declarations, appeals and objections; pay taxes
and other. charges required by law; apply for .
certifications, receive documents’ and take
testimony abandon and amend applications and
collect refunds; to oppose, ask for the cancellation
of and protest any application or registration
which in their judgment could lend to confusion
or could be considered an infringement or could in
any form prejudice the undersigned’s trademarks,
tradenames, patents and commercial marks. To
the said mandatory sufficient Power is granted
hereby to answer in the matter of all claims and
demands that maybe presented, before
administrative or judicial officers of any class,
giving them likewise Power to abandon
proceeding,  settle conflicts, substitute these
present in whole or in part and reyoke such
substitutions.

Given and signed this 23" _
In Karata, Ontario, Cangfi

Signature 4
By: Herbert Trachsler
Title: Branch Manager




- HUMBERTO.RUBIO & CIA LTDA.
I j ABOGADOS

»

Propiedad Industrial e Intelectual

CERTIFICADO NOTARIAL (Individuo)

Alos dias del mes de _ ante mi,
Notario Publico de compareci6 personalmente

a quien(es) doy fe de conocer y me consta que
es(son) la(s) persona(s) firmante(s) del documento
que precede, y quien(es) tiene(n) capacidad legal
para otorgarlo.

CERTIFICADO NOTARIAL (SOCIEDAD)

Hoy 23 de Oct  de 2008

comparecid(eron) personalmente

Herbert Trachsler

a quien(es) conozco como la(s) persona(s) que
firma(n) este documento en representa- cidn de la
sociedad/compaiifa denominada

PlascoFnergy IP Holdings, S.I.., Bilbao,
Schaffhausen Branch

Certifico:

a) Que Plascafinergy IP Holdings, S.L.,

Bilbao Schafﬂlauseq Branch
es una sociedad/compafiia legalmente constituida

y existente de acuerdo con las Leyes de
Suiza

b) Que el domicilio de dicha sociedad/compaiifa
es Vordergasse 3, (-8200, Schaffhausen
Suiza

¢) Que el objeto u objetos para los cuales se
otorga el presente poder estdn comprendidos
dentro del objeto social de la mencionada
sociedad/compailia.

d)Que R .

T ler ‘
estd auforizado paraeotorgar el presente poder. Lo
anterior estd probado por medio de los siguientes
documentos, que certifico he visto:

Ciudad de

hoy
de :

CONSULADO DE COLOMBIA
No. 287 Ottawa, Canada, a 2 de Diciembre de 2008
Visto en este Consulado para autenticar la firma de
VALERIE TAILLEUR
quien en la Fecha ejercia las funciones de
OFICIAL DE AUTENTICACIONES M R‘E{)E CANADA

T T Ty
US$30.00 Co sul 0/.{;0I0mblaﬁ
- J < s
[r e N / " —
¥ 2C)
EZ ‘-E Y
aner‘:ecre{anoE arae SEugcioges Gonsylares
cloda lambl
O e p i, 0

rys

This 23" day of October 2008

NOTARIAL CERTIFICATE (Individual)

On this before me, a Notary
Public of personally appeared to
me known, and known to me to be the person{s)
who executed that foregoing document, and who
has (have) legal capacity to execute it.

day of

NOTARIJAL CERTIFICATE (Corporation)

On this 23rd day of October 2008
personally appeared Herbert Trachsler

whom I know to be the person(s) who signed this
document as  representative(s) of  the
corporation/company named PlascoEnergy 1IP
Holdings, S.L., Bilbao, Schaffhausen Branch

I Certify:
a)That PlascoEnergy 1P Holdings, S.L., Bilbao,
Schaffhausen Branch

is a corporation/company légaIly constituted and
in existence accordance with the law of
Switzerland

b) That the domicile of said corporation/company
is Vordergasse 3, CH-8200 Schaffhausen,
Switzerland.

c) That the prdrpose or purposes for which the
present Power of Attorney is granted are
compromised within the object set forth in the
charter of the mentioned corporation/company.

. d) That Dr. Herbert Trachsler is authorized to, L,m"—\
grant the present Power of Attomey é’fhe/

»
“ﬂ

aforementioned was duly proven
following documents and 1 dulys
seen them — Commercial
Schafthausen.

Cemhed at the Depariman: =f Forelgn Affairs and
iz atiop of the

'.(gé‘au Ministere des AS)
Q¥mmerce ﬁernatuorml agN

N > ‘__‘
7/§gnmure 3

'

=%
E .
T

A

)

és us-ministre des
o Haires étrangéres

A
S angsres v
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CERTIFICADO EN EL DEPARTAMENTO DE ASUNTOS EXTRANJEROS Y.

- COMERCIO INTERNACIONAL PARA LEGALIZACION DE LA PRESENTE‘ FIRMA

CANADA
DIPUTADO DEL MINISTERIO DE ASUNTOS EXTRANJEROS

MINISTERIO DE RELACIONES EXTERIORES NO. 860067
FECHA: ENERO 9 DE 2009

JEFE DE LEGALIZACION DE SANTA FE DE BOGOTA

YO CLEMENCIA PAREDES TRADUCTORA OFICIAL COMPETENTE DE INGLES-
ESPANOL-INGLES Y FRANCES-ESPANOL-FRANCES DEBIDAMENTE

REGISTRADA ANTE EL MINISTERIO DE ASUNTOS EXTRANJEROS SEGUN LA
3y

| RESOLUCION 6694/78 EXPEDIDO POR.EL MINISTERIO DE JUSTICIA, CERTIFICO:

QUE ESTA ES UNA TRADUCCION COMPLETA Y PRECISA EN LO MEJOR DE Ml
CONOCIMIENTO Y CREENCIA DEL DOCUMENTO ANEXO

BOGOTA, DC. ENERO 16, 2009.

Reoslueisn
86094/78
- Minjusticia

ENGLISH - FRENCH - spapdh
H
ANGLAIS - FRANCAIS - E5pacg,

Y%

—
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e L2 ENE, 2008

A




TYH3LYT OLNIINYZYIdSIC

} YHNOIL

ONOGHY2 30 NOISHIANDD

9 NG e A PRI =
(72} N2 on
2 |z s |5 S |s
= ] = b g 3
& 43 2 |o ERE
ONOSHYO 30 NOISHIANDD fronooav2 3T NOISHIANGD)  SOALLIY
e 2 NOOVZIILVIOR T

AR WANS

 vantponlll 0 14 |- Z0 = 1 Bivaaoniiriivnt

T NOIOU2I LY TOR 1 e 0OYI3S nmeey : .
SRR EE N AR N v T SRR  y3OYNOSHYD
Isve

IYNAIS3H SYH

20 ViH3ILYIN

£

INAIS3IH SYH oavevdv-svo

1/114

el

LA



Z YuNOId

eplios asey ap pnybuoT

i

SOpPJJOS SONPISAL 3p euoy?

1

T

UQIDEZIIIZ|OA 8P BUOZ

SEZ|U3D B BUD] 9P UOQIED
ep UOISI2AUODD 8p BUOZ |

|

d

w

UOIJBZ|INIE|OA 8P BUOZ

/owmomm 2p BUOZ

T~

oce

oze

ole

.

Altura de Fase solida

O,

2114

iy

I#y

W9



€ YdNOId
D)UAILNSAAG
( wmusa way 3|qop
340y eued ajhua esed 30 30N T ebung VOVIUISIA e Daupasalgns
ebued ap uphues edey 6p OaNIELIY ap &L - e Q@.ﬂfvy _YIns3 Ecm_EMm_“w_m_ﬁ__.uM
30 IrVEND3 30 2NTHH0D w V0353
S 190 L o oo
- T kil
DR Frr, s sfel 00N P .‘..._mm,E.o._ Ecr
30 Hugrnd . e | | o | (PR
seg ap _ SIS EE&%/ gz g5y Eqﬂ_%wmﬁﬁﬂw V
Jmjoy| sadeds] 002 swsmy & VEvd ¥DTHI ke
ADS1 10! DDLXS 30 v DOvALYY SvS1m pav
oi0w o T P ] o e S s I HDOVAIdNIZY
F\l EC I el I e 10 QI q DATATHND :
S3400VHINIT 1 w__w._.: - [05000d 7 L\ ¢ ~ .
/4 Ty ] S esolo B orzg| 0005 0021
0925 vy 049 | 089 L
666 05 i HOPN 0229 0708 3HINVD 381V -
7 . ) HOD 30 VHLSIS
DAISINES & o
WVASB|  |odISEnS L OH3TIY
30 wAISS )
VIUAING NORIANI
o2l VIINIRIIAT 30 YNy -
QLAY

/TIHLSINIARS







QEi?

l

\

)

|
o212 | | o212

9218}

9214
e /l \ %
9216 9221
0222
FIGURAS



(O

ovee

6£26

oezs ([

T T se |

AR k.

b &

d '

]P!m LSRR

e RO R
IS X

!

¥S vHENOIL

TAAL

OLCE

1226

6/114



€8s YuNold

ia>T4 -]

3TAH

1526 ‘ Aﬂ

0526

7114



&

(2]

2208

FIGURA 6

8114



80c<

L4 vHNOIL

91114



8 YHNOId

10/114

\"Z2?



| 2230
i 22708
I_\u\g RoRrETa ¢ | @ 2208
*T_—.Tﬁ;_—ATgJ_ ; N
' 2270C
! / |
i S .{‘v"---—
- |
2276 2208
FIGURAQ
11114

2



<

e

«)

2402

2406

2408

2404

FIGURA 10

121114



/¢



)

A9

@

2304

2302

=
) !
: !
i
" :’g“.

2280

2278

2282

FIGURA 12

14/114



&

o

[exd

B N I P R R I LYY




@

>

8OEZ

F1 YHENOI

18/114




@
[ O}

o

P

D TR Tr ey ,,. ETone 5 . - 3 ooy :
- S . o en & e oy e v
T3 e, v
<ot Ky
‘ .
A T "(“ — -. = '.- e i =Y
SPIA Bol o
: : :
s X :
) y o
Y
e

171114




2]
@
(5

[

2328
2326

2308

S 3

I

]
>

L/ Tl

FIGURA 16

18/114




<=y

&

<

2217

\

2215 2213
\ \
\ \

/L

2232

O

\

\ 2230 \ ©

O L, 1
\\ i”‘ =T - 2212

2228 \

(i 1T ] =

2216

/

FIGURA 17

19/114



&3

o

4230

3208

o
[
(]
o

FIGURA 18

20/114



FIGURA 19

21/914

5L

Wil 4




5]

Lo

. 3202

R

3204

]
GAS RESIDUAL DESDE
EL GASIFICADOR

FIGURA 20

22114

o



FIGURA 21

23114

3222




NIVEL DE AIRE 2-2

ANTORCHA 2

NIVEL DE AIRE 3

VAPOR 1

NIVEL DE AIRE 2-3

ANTORCHA 1

NIVEL DE AIRE 1
VAPOR (REPUESTOQ)

AIRE (REPUESTQ)

VAPOR
r — ANTORCHA
“{__ AIRE-2
AIRE-1
FIGURA 22
241114

NIVEL DE AIRE 1-2
VAPOR 2

NIVEL DE AIRE 2-1

i



[5)

FIGURA 23

251114




3208

3210

\\P\N

7.

FIGURA 24

26/114




- 332.00

Al AT R R RTTTRRRRR ERNEERWN

oo

&74.80

&

|

AtHTTHTTIHTI I T T T T T T N N R SRSRS

FIGURA 25

-

27114



[

cocy S
VId YN VY

VIH0OO0S83 3G
0osnyg
OLN3INWVIEING

ory

9% VHNOId
~ 0022
%N + ONaIS3Y 3a
HOQILHIANOD
ozzy

0029 S0D 30 ONGIS3Y

28/114

A}
W




6230

2200

= —"‘"R—L y,
\1/' V4
W 7
N\
74
PG
.\‘
L1y ' DD e e
L

29114

FIGURA 27



4230

RESIDUO A RCC

4224

|

v

ESCORIA FUNDIDA
PARA UN TANQUE DE
ENFRIAMIENTO
BRUSCO 4240

FIGURA 28

30/114




4228
4221

FIGURA 28
KATARE]




YIiH0OS3 =240 vid

= “.‘ ] ¥ “\
R
Ul
.
Ocy
vilg

VYHVd VOVOIdIH LA VIHOOS3

oy

0¢ YHNDIZ

Py

A

o9z ozey

31114

e



R\
AL

4200

U"

4230

FIGURA 31

33/114



4254

4256 —!

4200
£ -

FIGURA 32

341414



p/—-— 4200

4252

<4258

e ama e v— m— i ot— w— wr—— —clr__ vl

FIGURA 32A

351114

\03



1200

5200

6220

CARBON
= ACTIVADO 1

6230

|

[}

]

[}

f

- H

i

) 6240 |

[}

'

1

CORRIENTE DE | !

. AGUA RESIDUAL |
1
1

j’ MERCURIO)
6260 ! 5
y ~—~tDEPURADOR
6270 I DE H2S
t

\"\ CONVERTIDOR RESIDUO
l GAS DE SINTESIS 4220
'3
TRANSFORMA.
DOR DE CALCR 7
5200
"""""" \ "‘”“"-'i"'"" 4252
ENFRIAMIEN- -
TO BRUSCO ' : rf'/
EN SECO | RESIDUO || TRANSFORMADOR A4,
) 1| DECALORDEAIRE |,
I | acasinobirecto |, 4254
I | I
'
. | T
] ! i
\. FILTROBAG | i FILTROBAG 4~ |
HOUSE T, ' HOUSE +
' I '
: : | 42%
b | :
| 1 |
i 1
DEPURADOR! | GAS ' e L~ | RESiDUO
DE HCL ] '
| i \ 4258
l i 1
| ! /
1 '
LECHODE I, i LECHO DE '
CARBON i ) CARBON "
(PULIDORDE | | i |
i ] ]
i 1 1
{ el e e ]
' J
) PARA
1 ELIMINAR
" 4250 RESIDUOS
: PELIGROSOS
———— .‘[,_ _____ i °
TO GRS
7200
FIGURA 33
35/114



6272
7220

9289

©
]
Y
6274

6230
;j

L&
7
|
N 4,
|
o
6250

6240

e,

\,‘:‘
)
A 5

6220

T4

FIGURA 34



SE vHNOIL

SISALNIS 30 VO
30 VaMYS 30 SYMMOOWYEL
)

T
S29 vivd e = w vanvs mMNmPH_n__...M_.J_n
SIS3LNIS 3Q SVD " 30 NCIDNAIHLSIO .
A | Y1V 30 HOAVILLNIA
S prp————
7N\ 20re a1 2055
Uﬁ \ \. AAINIIGWY IV
SYO HLLYIANOD T
vdvd ¥0vD 3a !
YOQYWYOISNVEL | oLzs
i
i
OUVWNOISNVUL RIY (3] ) y
AN._” v 30 WaN¥s 30 SYIAND0wWYaL i
NOIDVOLJISYD = _“ 1 0z2s .
30 053004d ViVd 1=._1
OQVANITVD Y1V .
@
CAVRHOASRVIL :
Vd34SOWLY VHvd S0 TS 30 vatraYA
e mem NOD 20 Y nAT YOVHIN
NOIDYILINIA R 30 NOIDNANISIA

SYONIS 30 ey G5 :
VOVHINT 3G SYRNDOWYAL
~—— 0028

JINITIVO
SISALNIS 30 SvD

38114



- 6220
p/-—-G

FIGURA 36

39114

Y



2IUBpUSISEP UuoDEdde -3

P DIUBIILIO0D BIRy

0TeS

LE YHNOIL

oy
Y Yuvd

4

DSNOY
Beg ond

4

Ps

ocee

OpPEARDE
uoqied

opelu
SIS2IIS
op sen

401114




30 ITAZIRACI ARAY
330133230 LGIJATHYA

X

0pS® ——

macegne mareama i m o]

. FOOARU93Q
WoZA- - e 104

zgean
[ 2I2IATUIR

|
AQATANE AUDA -—»—-;m';:oaezmw
£014950 500
AUDA 30 OTUETA 4
ROATYISAD

OTIUAL0D ZUDYAT ARAG

10UE230 LUDA SE

8% ARUDNR

DEPAED



L LA

VNQISIN VNSV QIIW"

6€ YHNOIL

N

IVNAIS3Y VOV
30 NQIONI L3y
30 3NDNYL

N ———

30 NOINVDI VivVd

N

3(9VS3A 30 0L0NANOI

>

I

HAN3ANIOSY
31NIIHEOD
30 053004d
13 30830

421114



NOISTUd
Jy4nZy <1 OHild

07 ¥HNOId

3

I

9UTe

0129 ll\\\

AOLIVIHOIE

- -

~
vi29

EL D
HOAVLNIA vivd

EL L

01LSNYD
oLNoYD

3{N3ANIIS30

AINIHHOD 30 08300Ud = ——
Vivd SISALNIS 308V

DEPURADOR
H2S

™

FA XA

JINIAN3OSY

""" 3ININYOD 30 0SI20¥d

3QN30 SIS3LN|S 30 SV

431114



b o_v mzummo UJ _
S L1 S
Fo— — = 8 |

09Z6

IVNQISAY YNOV
30 OLNIINVIVEL

[ e — ——

N

6676 SIINVHEO0S S3SVO 30 51 P
NQILSNEN0D Yivd YINILAHO VI ¥

Ly YHNOIS

WNAISIU VOV
30 OINIIIVLVAL -

0 3rYN3¥Q _ ozes
o .02 \/\_oumm ,
< g —<-
SZH ¥OaV¥Nd3a
30530
0L2L

/

otes

V/.QONh

v

441114

\69\




cP YHNOI

D!
—d Qe Paiee armef
R A m....
21l NS

e (s [ e £ e O vty
5
&

104G ¥ M
Gy g O S O 0o 1 1S ,@ 0
SIEIITH 30 VSV e ] 1.8 &
T ———— s N ) MA @
i inGds ﬁ%n_hoﬁ :
- ga hE 4 & &
AR WATAY
) D ANTALS
[ .w_...
Ly
il
(-]
[-]
TSNS 0
@ F S¥9 30 QBT
\ ppommd v liHEEyS o 030y}
ez =< &, ST ES - = “ J_.m_r A
/ xIHm ey mEcan g Pl 1 |_ &z e—
VAR
vl
BN A

ocZL \.L @

451114




461114

— DJSNYB DINGMYINING
30 neuwon 30 oovcns (0 030 20mv9on CED osungg s 20 v YHNOI4 VOVIHILA YINEIS] 30 Nl vt roins
LI ELEET @ NDIS3Hd vz 3 o . ROEED 30 DA
30 TE4INDT 36 HOAVIIRH by 30 HOSIWSHYEL OVORINDIS 30 VINATVA g8
VNI o
G001 (78] orm i ]
10 AN 30 BTV {28 orms30 woswasver (19) o [18] 30 3VIOHIA 30 TN W00 3 HESLT .a
G VAR IYU3diaL JIEVIEVA — .
15 104240 30 40GVAIGH) B} s 0 %ﬁﬂwﬁ@ gozp- — o= o= ==~
el B [T |
aog | L5 % 1274
o N\t (e
w18 gscr 3
..................................... 1oy A b G048
R SISIUHIS 30 SY3 30 BROVIILIEA m TN
03926 - 9218 30 1013344 30 TDLKDD Vi¥d ADd
¥ 30 401N Vi ( oz : S8 ——~) ssmsunsan —— g
3083 30 SOLINONED ) , DAV A SO0V YHNA (1] MSH
y V()| s _ ;
AD31y s =7 | 30 IvdHL Vi 30 025023 .
1Y DOLYS AL I O W S
30 SREDOVYIIT ! 7
: A
' ﬁ 09c9 013 %,wwg VIRSOALY
VAYd W04
I = I L |y e e NGISHE 30 LKA
) S — S S N Sl .
ol 918
cHvadnd

ov



FEYTEE LTy |

% VHNOIS
G2y
$09
: 0526
bZ18 soHJy
0022 WSt
p4 i m
IV CEmrs B = S e
002t -7 NOIS3Hd
yorg — 1L 0118
\Jl/ _
40wl 30
HOOVIRHOISNYH]L
0025~ [

_ WNm
Vy
829
NQIJISOdIOD oc18
' _ ozi8
0926 ormid!
SYO
_. |
orvay
IINIBHOD
30 NOIOVDIIAY 00z

6626

471114



99z8

St VHNOI4
g T4 Z9z8 28
i Yl A e el s eVl
euwise|d i {ejo} are MSH
op 108D " Uppnaisg op ofni sopraasip op
__/

08Z8

|

eamesadway
ap s3jonuo)

_

Rt o

osasoud ua

seinjeladwa]

viZ8

cles

vol8

4OH
1opInguIsip op
BloUINDBIZ4

BlOUBJajsuelt
! "ap pepiun
OJUHUIAOLY

1 } §
elousIsjsuel]
AJHIMSI ep pepiun
Jopesedag ap iopejonuo)d
PraV Ay Pra Vol Y.
£9¢8 FAFAt]
{830 JOH+MSHIH
e 3P UOPNQUISIP | ’
ap epouandsid |
eV
asce
2JE:AIqISNqUID AOH:MSH
1e10} auie ap ofnld ugpe uoIoe|al
8p Jopejosiuody ap 10peIoNuo) op 10pEIONUOD

T P A
0ize 81:74°]

S|SINS

ap seb ap oiniy

SI1S8IUIS 9P SED
2p 2|GNSNqUIod

8p E{NAIBA

sISajuIS P
sep 2p UogIED
ap OpUBIIOD

SOPIUAAUGD

S0pJI0S
op BAIN

osze V7

481114




SR

HENHY 23

CEUISTGatoMY

CCY|SsA\cacoLd

DISIMRIC 0oL UGHAce

-

yainos hvradilt.]

DICIMDNIGOoL J  DienIpnRigol

052

LG

0T
<y
o
8

2020 Anllthv i 2040 A
=
—

{ln

< 3332 H_H—V 3002




oM e
EICNEY 22

S

vaiace !

i

DiglupmgoL C

2840

e ||

r

couso

<



ENURRY

=ENUY 28

S —
N

=iy

E—‘:%ﬁ@
|

T T ~

el




PLLES

§S YHNOIL

|




3069

3003

e
1IGAYY 29
$600 I
(:;:::;;:if?;;ss
-0 0"

_ﬁdf;_" 3638
<o o<

.© Qb S~ 20

2839

3%ce



LIS
S YHNOIA

0002 0002

600¢

~ C | 200¢

000¢

900€



A
EICNSY 23







€S vHNOId

¥l L/SS




NNV 1




PENEL

EICNBY 2

AL

IUI \\\

\ \ e - o 2 s e e s e S
2 i
\\\ n ﬁ //
A j’f
7
'. SR )
1 o \
. “\ -

I//




2

iGNy <8

P

I




HENHY Q)

-.
C o g

5




EIOAUY e
o N - N N < L - N 0305 . O3 .

Autiacuds HCE -3 Qe cowsuie : c cie oo
nwesq s Q3 qeniprgoL : .,mq.c:., \ b Lk Lo 5 1'rilo g8 bIEaa
ORI tuLo ELCEITUS]D nuw..mnnwwwwwor nﬂnﬂwcm,.% LRl ¢ %uﬁu._..nma: celol g9
J E SUC)
| I % .
S ; A 8
{
(ATUT{TICYUC COWZUD '
f1u;6Ta g5 (2ravHce < cl DITAIPRCIQU €I n ;
COURS,CEOLCD SanTisool _I|J cIe gl _ i
Fi) 1/\/ 0 /7 N.,, J/H/ e e n e
308 £535 _ 9230 {
RarA+HCE 105H] . _
Y & | qenmnsge go | 2 B — |
LLCGRZUTID €3 ! i
- O NI~ | i
= | gz2e | |
] ’ .
v CoLZuLs P
[L2rAKee COIRATIDIIELO CoIzZNTiD s > CIEDSLOINLY
LG TelQY Leice;gu 1Zj2ei0y Lo €s cpo MO:FM“MM pos
COUILOCT0L GB COULOITGOL 6D COouLo{BgoL GO courojgoL €3
TN~ A A YA Ry
3 LI 931 BN Nﬂ 8350

>

COUASLILOE
2%iiqoe
AT G3

austin
s Eroan
€2 CLLgU
COou{SUlo

ciussema
dca2 s

Linio ga

21Te
gz g3
CoO 53

Gu brocszo
leuhsietniga

83\ 893\9




:-]» 3006

a
ug

q
. 3008
3010 < > <7 \EE .
i <""~’-‘> 3010

\ Distributdor
3008

3403A
34038
/’\_\ Pa
Ceniza %; Ceniza
Aditi Aditivos Aditivos
itivos . i
Distribuidor Ceniza/escoria
FIGURA 58
6817114




0o

v

i
4
m

1 1]
-
1t

: o (:' 3008

Distribuidor E
L 4

Aditivos

Distribuidor

+
- Aditivos

\ LN 3404

Escoria

FIGURA 59
62114



NOIOYOIHISYD 09 YHNDIS

34 05S3004Hd YHYd

Oav.iN3TVO JHIY

(0 ,00€-051) SYD 30 v23idi1

vHvYd OQILH3IANOD SYD<F——] OSHH 4

30 HOAVNOIDIaNOD
vHVYd SISALNIS 30 SYO 1) 4,

1¥2071 NOIOOV43 TV~ b
NVHLIND TV 30 SYNIHY 30530 3LI3DV 30 NOIDIVHLX3I- HOdvA 30
NOIOYOIISYD 3d 0S300kd-
0193410 Or3INVIN 30 SYNIGHNL- _
VOIH10313 NOIDVHINID-
'YHVd HOdVA

OQILHIANOD (2.00Z L-006)
SVYD 3d HOYD SVYONAS
30 HOQYRHOISNYH L

631114

0S320Hd
N2 3Hiy !

HYOTv¥I 30 COV¥HIdNI3Y HOJVA 30 HOAYHINIO

A HO1v¥O 30 HOAYINHOISNYHL



L9 YHADIL

NOIOVOIISYD
30 0S300Hd YHVd =
0QVLNI1VD JHIV

(9 ,00€-051) SVD
30 vZ3tdm N
VHYd S009 ¥ 00Z1-00
OaVIHIND <<= OLNIA le———e HOTVD p— oomm_mww. zmw
SISALNIS 30 SYD -VIHN3 30 HOGYINHOISNYHL ISTLNS

053004d

vaov REEL L

0OSNEE OLNIINVIHINI A HOTVO 30 HOAYNHOISNYHL

647114

-

N




€9 vHNOIZ
JLNIINVYO

3HIY 30 vaIvS

OQLLHIANOD
Sv9 3a
SISALNIS HOQVNOIDIONOIY
30 S¥D 3Q YAIYS & O DSHH vHvd
= SISIANIS 30 SVO aWiv 30
HOAVULNIA
COUHAANOD
Nos O
30 HOVO 3a ¥
OQVINHOISNVHL
NOIOVOHISYD _
m_.n,_www@w 30 0S300Hd ~
30 YavH1IN3T vHvd Olg1l 3HIvY
’ SIS3INIS
HO1VvD 3d vavH1iNG 3asvo

SOIHYA HOTVO 30 S3HOAVHOISNYHL

85/114



OSHH OQILHIANOD
SvY9 3Q
HOAQYNOIDIONODY
vHvd

SISAINIS 30 SVvO

£9 YHNOId

m _ FHIY 30 VIrvd

JYIY 34 vrvd

of o

OQLLYIANOD
HOAVOLISYD

JHiv
30 HOAVILLNIA

U

OULLYIANOD
HOQVIHO43Y 3HiIV 30 OTINY

NOIJVYOI4ISYD 3a HOLOV3IH 713 ¥ OQ¥YNHO4ISNVHL
FHIV 73 HIH34SNVHL vHvYd SOIGIAn

AANCD
SVD 30 HOTVO
30 YHOAVINHO4SNYHL

86/114




e S HOQIAHIH
3a NQIDVLNIWIY
Yuvd YOV

HOdVA 30
HOAVILLNIA

#9 YHNDI
OQILHIANOD -3
SY9D 30 HOAYNOIDIaNOOY
VYHvd SIS3LNIS 34 SYO
OQILLY3IANOD 4
SYD 30 HOAYNOIDIANOIY
YHYd SIS3ILNIS 3 SYD
HOdYA
OQILH3IANOD
SV¥D 20 HO1VD _
30 HOAQYIRHO4SNYHL
NOIDVIIHAISYD 34 053304d -3
YHYd OGVYINHOASNVYHL FHIY
(9SHH) HOWVD

O

SIS3LINIS 3a SYD

30 HOAYWHOISNYHL A HOTYD 30 OAvHIdNOIH HOJYA 30 HOAYHINID

67/114




NOIDVZINIDONWOH
30 VIN3LSIS

59 YHNOIL

QCGUHIANOD SYO
I0 HOQVNOIDINOSY

L]
]
(]
1 o
1
HOQLLHIANOD 1 OULLHIANOD
, SVYD 30 HOTVYD 30
' HOOVINHO4SNYHYL
[———4 [——] ! L}
=
[ ]
1
lllllllllllllllllllllllll p |
SISALNIS 2a

SYD 20 0UINTA/NOIS3Bd 30 T0HLNOD

HOdVA
30 HOQYILLNGA

68/114

\fg,\



99 vHNOIZ

1)
‘‘‘‘‘‘ ]
W
B 0 e e e e e e e e e A e
DSHH OQILHIANOD
N LEL _
HOQVYNOIJIONODY = <]
vHvYd
HOGILHIANOD SISILNIS 30 SYO
HOJVA
30 HOAVTILNAA
T OQILHIANOD
SV 33 HOTVD
= - o -t - 0 HOAVINHO4ASNYHL
Lo @~ .J
YHI4SOWLY
w.mdn_ NOIDVILINIA a / L o
| T 2
vdN1lvd3adNG L 33d TOHLNOD .

© O

69/114



®

EH

HOQILHIANOD

EL

HOQILHIANOD

JHIv

4% vHNOI
OQULLHIANOD
P— OQLLHIANDD
3dvos3 9suH SIHOLON SY9 30 HOA 2% , §¥9 30 HOTWO 3a
~YNOIDIANODY HOOVNHOISNYYL
HOdVYA vnov HOdVYA vnov
OGQLLHIANQD
STHOLOW wmw_.wwﬁ%% OSH SVO 30 HOTVS 3
NOIAONOOY HOGVIWHOASNVHL
3dvas3 HOdVA  vnoY
OQLLHIANDD
COUHIANGD ooSNHE
S3HOLOMN SVD 30 HOa OLNINVILANT SVD 30 BOTVD 30
~YNOIJIANOIY BOGVWHO4SNYHL

3dvos3

HOQILHIANOD

-

ﬂ

70/114




JdvIS53

—

3dVI53 =

(NCD) 19 VHNOI4
Jdiv
SOLHIANDS 35vA 30
OOLNIANDD OOILHIANOD
SIHOLOW SYD30H0Q [ o5 SV5 30 50WD 30 HOOLLHIANDD M
~YNOIOIONDOY HOGYRHOSSNVHL JIIH .
HOAVA  ynoy
H300d 1.\.\\—
[ El-i
YNIBHNL
mon<>% HOJYA
r
; OCHLEIANDD :
OGULKIANOD
= £VS 30 4O oseH Sy ooty ad HOAUHIANGD
S3HOLON TROINONO Y HOOVIRHOASNVHL
vnov vnov
YV
§vD 30 501Y0 30
HOTY
STHOLOW e s2H HOQYWHOASNVEL HOOLLHIANOD
| -vnoIIaNDOY
_ HOAVA | l i
AdvIS3 yNnov
H3aod

1
~_

vNIgHNL

(0123H1a 0AYI3s)
E]

717114




'NOD) 9 wunOI

YV

(oosnug

N OLNIIAVIHANT-ZHd
OQILEIANOD
S3HOLOW Syoa0k0d oSN oLNAYILEN3 HOQLLEIANOD I
3dvos3 Arnunnlug HOdVA  wnov
EL1L
<
s
(OINSIRVINIIVD ==
~3Hd YUVYd HOdVYA ©J
OULHIANDD &
SIHOLOW SvD 20 uod o HOOLLHIANOD
~YHOIDKINDDY H
3dvos3 oll._ HOdVA vnov
Juiv
" OGLLEIANGD
{0123H10 0av23s)
OQULIHIARDD g3 SVD 3 HOVD 30 XM OLO3HION]
S3HOLON SVD 30 40Q HOGYVIHOISNYYL HOGUHIANOD I5v6 30 ViH3Lve 30
_ “YNOIHONODV ﬁ HOOVNOIDIGNOIY o

3dv2s3

HOdVA

vNoOv



(NOD) 49 VHNOIL

&

JHIv
OULLHIANDD
S3HOLOW NOIOVZINIDOUWOH P SYD 30 HO'TVD 30 18 woauuaaNos
30 YIRALSIS -¥NOIDIGNGOY HOGYWHOASNVHL ' <
| : | ]
OLNIIWYLNITVO-3ud
3dvos3 YHVd YINILSIS OHLO
SVD -
30 HOAVIAIND ,— "
Nt
ZHoduHIANDGD
s
-—
b
ENIL] R
£¥D v IV 30 HOIVYD 30
HOOVIRMOSISNYHL
TWNOISIY
SV 30 HOA
“YNOIIORODY
iy
YR
OQUHIANCD Yo N Ow.__....um__“_m_mu,_nw,_mmﬂ_m {1vnaisay
$3HOLOW _Sra3auo0 Syodasowo g HOGLLUIANOD uaavNomianooy|  SYO 30 OLNIMVINGTVO)
r

3dvIs3 Avll.ll_




CARBON
— ACTIVADO

FILTRACION
LECHO DE
CARBON
(LIQUIDO)

CONVERTIDOR

TRANSFORMADOR
DE CALOR
ACONDICIONADOR
o DE RESIDUO
____-_é,_____, SOLDO
]
ENFRIAMIENTO ' R T .
BRUSCO ' | S '
¢ y [TRANSFORMADOR | !
! A ) [DE CALORDE AIRE | !
: 3 1 | AGAS INDIRECTO :
]
b b
i
= r ;
Ll ' : é I
{ OUSE ; ! BAGHOUSE(PM & | 1
BAGHOUSE (PM & ' _
METALES [T ' METALES i [
PESADOS) ' ) PESADOS) :
5 )
[ ' l
]
8 ', CORRIENTEDE | 1 :
DEPURACOR JGAS SECUNDARIA ! | GAS ENFRIADO '
HCL N : (OPCIONAL) ,
| ]
]
: ) | cEniza
il | : ]
PULIDOR DE | 1| LECHO DE '
MERCURIO | L CARBCN .
ENFRIADO DE b ! (OPCIONAL} .
GAS ' ) .
] : 1
) : e e mmmmm———- ¢
DEPURADOR ' PARA
H2S : ESCOMBRERA
t
______ é p——y |
PARA
ALMACENAMIENT
O DE GAS
FIGURA 68
741114




e ——— A —— — - — i —— ——————— —— ———— —— —— — —

e eee > e =

CONVERTIDOR

TRANSFORMADOR
DE CALOR

CICLONES

LECHO DE
PROTECCION DE
CLORITO

" REMOCION H2S DE
SORBENTE

RESIDUQ SOLIDO
PARA
ESCOMBRERA

FILTRO PN
FILTRO CERAMICO

ALMACENAMIENTO DE

GAS
FIGURA 69

751114

— - —— e ——— -

-— e - v - )

- AZUFRE POR -
PRGDUCTO



I
I
|
|
|
|
|
|
|
|
|
|
!
t
}
!
|
|
I
|
|
|

CONVERTIDOR CAMARA DE
— > ESCORIA
=== ——=a
TRA%S‘EFCO:&%DOH i
. THANSFORMADOR
i CENIZA | DE CALOR DE AIRE
| A GAS INDIRECTO
iy pupep !
| ! ;
) I l
. FILTRO BAGHOUSE ) | | FILTRO BAGHOUSE
| (Pm&METALES | (PW & METALES
' PESADOS) I, W—— PESADOS)
| ! :
{ l ]
[ |
i GAS |
I | oepurapor | | casenFriano
| HCL | | (OPCIONAL)
[ |
| ! :
| & | | !
| LECHO DE ! |
I CARBON | LECHO DE
(PULIMENTO DE I $ CARBON
| MERCUR!O) ' i (OPCIONAL)
| .
| %ll : 1_
' ' e e gen mm— e e M
t DEPURADOR |
H2S !
H
| }
s é. p————
ALMACENAMIENTO DE
GAS
FIGURA 70

76/114

CENIZA

v

PARA
ESCOMBRERA



il ALl

¥ PN W W I & T e

INYECCION DE
CARBON

[mm—m e e e ————————— - —

CONVERTIDOR

r

TRANSFORMADOR
DE CALOR

ENFRIAMIENTO
BRUSCO DE
PILA

FILTRO
BAGHOUSE

VENTILADOR

4

i

DEPURADOR
HCL

)}

LECHO DE
CARBON

i

REMOCION
H2S

— — - w— -

DE GAS

FIGURA 71

77114

!
|
I
{
|
|
|
|
|
|
|
|
I
1L

|
|
}
!
|
i
}
!
|
I
}
|
|
|
I
|
{
!

PARA ALMACENAMIENTO




CONVERTIDOR

CAMARA DE

(e ESCORIA
- | '
[ i | |
o ELEVADA ' ceniza | e CALoA DE ARE |
| (SEPARADOR- | . I A GAS INDIRECTO
' FILTRO DE CICLON) |} I |
- {
| f v | ) |
! : [ P sasiosE |
T Fi
| [TRANEr O OB | I PESADOS) 7
| |
| oS | :
! Jg : | |
{ [ FILTRO BAGHOUSE |
(| e mETaLES | | s?gp%rfggnoo '
PESADOS) q S ) |
{ |
{ \ | :
r ! : | 2 :
! DEPURADOR i | LECHO DE |
. HCL T CARBON |
' | 1 {OPCIONAL) |
i ! | |
1 : 1 |
i LECHO DE | ! FILTRACION = §
LECHO DE
| CARBON | —0] LECHOD \
) ' | (LiQUIDO)
| |  EE——
| L L= il
|
1 DEPURADOR |
\ H25
l |
| Sp——— —-—-—m—J
PARA ALMACENAMIENTO
DE GAS
FIGURA 72
78114

CENIZA

PARA

ESCOMBRERA



AGUA RESIDUAL

CONVERTIDOR

TRANSFORMADOR
DE CALOR

FILYRO DE
TEMPERATURA
ELEVADA

— e e e G R A Sl e e U U A W et D e A WA D S . WO WA N me amm w—

|
|
I
)
|
|
1
I
|
I
|
<3 T DEPURADOR DE
GAS
I
|
|
!
{
I ,
! REMOCION DE H2S
|
!
|
1
|
|
|
| PULIDOR DE
' MERCURIO
|
|
o e —we e - -— .y = e
FIGURA 73
’ PAHA ALMACENAMIENTO
DE GAS
781494




v YHNDIL

0 ~
=
=
S

——— i ———— —_— e e e ————— —_—_———_— - - —_———— - | @
_ I
, [
. |
I | asnon el
OldNN <311 pyaCHLNd [ L13IrNIdKIOdIL [T [HAINIA 30 [I—===—] NO12ID

SIS3LNIS 30 SYO I 3@ HOAVHNA3A Hoavundaa ! oansd
| | SIS3LNIS 30 SVD
i ]
. |



SPRAY
QUIMICO

SPRAY
QUIMICO

GAS DE SINTESIS
CRUDO

;

TRANSFORMADOR
DE CALOR

DEPURADOR DE
PILA

FILTRO
BAGHOUSE

:

ABSORBENTE
DE DEPURACION
HUMEDA

!

CANMARA DE
FLUJO
CRUZADO

PARA
ALMACENAMIENTO
0E GAS

FIGURA 75

81/114

SORBENTES

TANQUE DE
OXIDACION

|
|
I
I
|
I
|
|
|
I
|
|
!
: o
I
|
!
I
|
i
!
|



RESIDUO SOLIDO

RESIDUO SOLIDO
DE CONVERTIDOR

DE GQCS
(OPCIONAL)
ADITIVOS
SOLIDOS
{OPCIONALES) AIRE OPCIONAL CALOR DE PLASMA
y
SRCC
ENFRIAMIENTO DE
ESCOR!A Y
ELIMINACION
(USO)
FIGURA 76
82,114

>

GAS
RESIDUAL




Residuo Sdlido (Desde (Opcional)
or adjunto o P Genera dor Plasma

coméi?wigucto?tje o ;, | Sagda " (Ubica:;:;ﬂr; gl Qngulo
Wz T 77

FIGURA 77

83/114




CONVERTIDOR

é

"y

LA WAL A Y

v

SRCC

CONVERTIDOR

FIGURA 78

a4/114

FILTRO
BAGHOUSE
GQCS

SRCC

oS



O
/ ﬁ 1000-1200°C
/

N

CORREDERA 1 700-1000°C

CORREDERA 2

/ CORREDERA 3

LECHOS DE ESTRUCTURA DE

ESCALERA PARA CORREDERAS
DE DESPLAZAMIENTO

CAMARA DE

RESIDUO
SOLIDO

FIGURA 79

85/114

v

AN AN

1450°C



PISCINA DE ESCORIA 67

L)
Jale"s! atatele atatutadatet atatetats

ANV 31NIHS

R Y

B

vl

/5?

CARCASA DE
ACERO

QUEMADOR

PEQUERNO
(OPCIONAL)
Para mantener

L a escoria
hasta la salida
caliente

M

%

.

ENFRIADOR BRUSCO DE AGUA (O CAIDA
EN CARROS DE OCLUSION DENSA)

+

FIGURA 80

86/114

°



FIGURA §1

87/114




CALENTADOR DE
INDUCCION
ADJUNTA
ESCORIA FUNDIDA S
3
;
3 VACIADO
FIGURA 82
PASTA REFRACTARIA
SUAVE
ESCORIA FUNDIDA
7 LANCETA 02
/ /
7
SRS
- : VACIADO
FIGURA 83

881114



NS

98 YHNOI4

Ivnais3y
W
whov 30 vhov 20
OLNIUNVLIVHL OLNIINYLYHLE
o arvnzua\ 9 O 3rvN3ya T
——
oor | - ~ et | o8 —) ose
T I B A AN
SzH
% > L i “ / oL  HOOGvHNd3d
T 3as3a
VY11 30 3dVYOS3 -
30 OLONANOD VHVd .ll_bﬂﬂll ,
b
o1
° o1 LAY




28 vHNOId

YNaIs3y
¥YNOv 3a
OLNIIAVLVHL
O 3rvN3dd

TN

]

~
4

30 ;
ot

YiNYI1 30 34vIS3
30 013NANOD YHvd -

o

[P

7

J5¢E

e

SZH
HOAvHNd3a
3as3a

911114



88 YHENOId

IYNAIS3AH vNOV

30 OLNIINVLYHL -
O 3rvN3da

Hoavdnd3d =

&Qo@w \/\
lm Y

VINYT11 30 2dYIS3
3d OLONANOD YHYd

T
Pl
4

\\J UOQN \/\ﬁOomﬁ STH.. m

3as3ag S

1v




s
ey
68 vHNol4 1WNaIS3L YNOV
30 OLNIMYLYHLS )
0 3rVNIHA
4 J5E
IYNaIS3Y vNov %2 7N —€- .mooqm:wwu
30 OLNTNVIVHL > h 3gsaa
0 rvNENG 1vnais3y vnov
== 30 OLNIINVLYHL
i m 0 3r¥N3YQ
y 7
ool @ e
“ + STH,
Diﬁmf W _'Ll HOAVHNd3a T
] e —— WNaISIY YDV i S
_IAE.IWF_ ; |30 O1NTMYIVHL 30530
, _ _ 0 3rvNaud
(32 25E SzH
(R —— 4 s 2 7\ | -  wogvundag
VINYTT 30 3dvIS3 T.E.Ol 2dsad
1VNaISay vnov
3G 0LONANOD YHYd 30 OLNIMYLYEL
0 2rVN3Hg
A
P e SZH
gAY 3L D\ " HOOVHNd3G
aas3a
/




06 YBNOId

IVAAIS3H YNOV

30 OLNIINVLVHL T|_
0 3rvN3Ha

e

o~

E=0v \/&
B
Z
C—o—8— - ﬁl»
34 AdvISd 3A
D &qﬂ m OLONANOD YHVYd _ " %

o~

cav
Ivnais3y
vNov 3a

OLNIINYLYHL _

O 3Aryn3da

\\\-I.l/

oSt

O

S2H
HoavHdnd3aa
3as3a

STH
HOGVHN43A
3as2a

841114




£6 YHNOI

= (] SV

97114




&

SOHOd 30 OHLNI3Q
OAQVNIOVINIV V1S3 SV

SVO 3G VANYS A|m.|.

v6 YHNOIL

j—

(.

SVYD 30 VAVHING

88/114

c)}\




SVY9 30 vaivs

56 YHNOI4

SVD
39 vaVvHINT

O

991114

'),\’1/



{
|
VOILS|HIALOVHVD |
{
|

26 vHNOH

NQRYLAdWOD 30 VINHO4VLY1d

I

NOI233130
30 SOIN3NITI

V1SINdS3IH
30 SOININITT

I

V3OVNOGHVD

3Sv4 30 VIH3LVA 30 NQISHIANGD 30 YINILSIS

OHLINOD 30 SOHLIWYHVd

100/114

qﬂ\'b



- e — e —

!
_
|
!

(feuoiodo)

olIeNSN (9P EPEIIUD
ap sooujuad

———

- S

re ~

uoloedijisen
8p 0s3d01d
ap uoPEBINWIS
ap soleq
o/A ruwilojele|d

epeJjul

L6 YHNOIL

{eooj 0/A eloUBISIP
g Jopeusapio 10d s31qi6a)
ojuanueuasewie ap (919 ‘|eo0|

o/A pas Jod 0sadoe Sp solpaw
‘S3IGIAOLLID} OJUINLIBUBIEBII|E
op SoIpawW ‘RVH ‘WOH) SOIPSH

seopsualoRIe)

Jenua) eun ap sopiNqUIsia
0jA SOPEIIBUDIIB]
S210pesad0id
jupioesedQ ap (s)ewsisis

o — e e

(reuordo) IND
jouens 19p EPIIES

, ap sooudNlad

b e e e = =

epijes

[041U0)) 9P sosaweIEd

[
1

1017114




2
ugId0alep 2p
(s)ojuaws|3

g
uoI009}ap ap
(s)ojuawaly

86 YHNOId

3
elsandsay ap
{s)ouaway3

-]
uo§d23ap ap
(s)ojuawaly

(leqo|)
{enua) j0nu0) 8p _WAISIS

q
eisandsay ap

{s)ojuawalg

102/114

O

=

v
elsandsay ap
(s)ojuswz|z

o



g
eysandsoy ap .

(s)ojuswa)3

feuoibay jeoo
[onuo0)
ap ewa)sISANg

|

v
ugId2913Qq 3P
{s)ojuawalzy

66 YHNOIZ

fenue)
jonuo)
ap ewodlsiS

Y
gisondsay op
(s)oyuswa|3z

jeuoibay/ieso
|ofwo)
8p ewdls|sgng

H

v
u01323)3( ap
(s)ojuawa|3zy

103/114



g\

FIGURA 100
1047114

energia

X

X— X S
[1] o L]
3 3 3 g
[-+] s} TR -1 m
© o h-] W ewsasssemansnsne
=} o o @
T k<] k1] -
=1 3 =1 m
3 3 2 S
o 'S o C
K- > g
oS ugoRleq | r
ho ..m : ]
] 8p S91eUds: O
Q8 ———r @
Eo °
g o
o a £
e eisandsay ; 7
ap sajeyas | (7
2 — 4
&
g H S .
2 E= 5
m @ - o N OP4 30 OALLIGY 30
v- .............. TYN3S 30 TOHLNOD
Orn13 30 TOULNOD 33 TYN3S
| oALLIaY
Orf13 30 TOHINOS 30 TN3S
VION3LOd 3@ 35V 30 SVIHALYW
VNS 3G TOHLNOD

A.“




X

seo) ap
JOpELOIIPUODY

101 YHNOIL

X

sedy

ap uoioeziuabowoy

ap ewalsIS

X

Jojed ap
(sa)lopewojsueid]

sodep

I@TlJ (s8)uoioeody

_ 2%

onpisay ap
10PRUOIIPUCIY

wl@l 10PILBAUOD

{ s)shd _

—

B4 Y

40H

o 20

D

MSIN

105114

.'L'\%




ZH% 0% "00%
YHN1YHIAdWIL

orn14 3a VioNaN03H4

<01 vBAOId
VINSY1d DHY
YNSY1d 3d
NOIDYOIANSYD 340 31N3IdIO3Y " _ T —— T 03IDYNOSHYD

o

vnov

1061114




€01 wHNOI

BWSE|d
ap Joje)

eaty
epojnisdp -
ugdNglasiq

eimesadwa)
Ip sUOPEjONVOD

A

-

osasosd Ud

seameiadwal

MSH 4OH
1moL soprivay loprluawiy ClouBaBIRI L
8 3D PEPIUN 3
1)y ap ofnd ap e
4 » w
4OH/MSH eoudlapsued)
iopeiedas ap pepuuf
8p JOpe|IONUOD
3 )
IEI0L 4OH+M
SIRUQIBRGLISIO -
2p
B ELEETE]
Ieljoy ey .
-eiquenquiod SOH: MSI
e uolsejay ugjoelay ap

ap Jopejosiuod

ep I0PEjou0)
A

lopejonuod)
=\

d

ssoluIS ep

sen) op olny4

I

S|SaUIS op 58D

ap ejansnquIc)
op oj2A

|

S|SAUS op

uoguED 0p
opBUOY

SOpIIBAUDD

SOPIIOS ap |3AIN

107/114



01 YHNOId

ewseld
ap lojed

A

LTS
o4y 9p olmd

MSH
ug|anguIs|g
ep
BISUBNDAL

404
JopmuswjY
op
2I2USNI61Y

BDUDIDISUEL]
op prpjun ap
QIUOUYACLY

einjesadwa]

op
sasope|onuo)

osaooad ua

seinjeladwa]

JOH/MSI elouaiajSuRIL
jopeiedag ap pepun
ap JopEjONUOD
i )
el =01 4OH*MSH
enyopolniy  |fo——o 10p Ny ap
8p I0pBORUCD erouCnodsy
eue
-2QISNAWo g0l FOHOSH
uQlanquIsia ep
uoRElRY ap 10pBIoNUeD uoeidy
8p 10pE}ONUOY 1opejonued

sisels
op se0 9|
ansnquod
ap BINAZA

s|saug op
seD
op olnyy

SISO |S Op
uoqes ep
oplUNUCD

SOPIINAUOD)
$0pHHOS
ap 18AIN

yJ
Oi
R

108114




S0l YHNOId

ap 10[ED

ap oln|d 3p
uQINQIISIQ

eanmesedwa) ep
$2I0PRIONUC)

o0sadoid us
seinjeiadwa)

jelol any
ap ofni

10dep 8p
uoloipe ap
TR TEL LT

MSW
olny ap
eouansaly

40H
olnyy ap
B[3UaN3314

5

E|DUIRISUBLL
8p pepiun op
OuADY

BjouAIOjSUBIL
ap peplun
ap 10pBjORU0D

B

soden - o JOH/MSIN
ap ofni4 '2eDd - _| iopesmees
[Bi0L JOH*MSHN
p—— JOpEjUBtUIY - .
ﬁ op 212ueNdadl4
ey
jei0] sodea -w_n,“__.__NEOU FOH MSH
a1y op olny3 Y uoeY uooRIRY
ap 1opejonuUo] ap iuw_n_.._m..oo op 10pE|01UOD &8p Jopejojuod

s|selus op
[3:15)
ap olniy

o)
siIsajuis
ap sen

TH
s|saus

ap sen

sisajuisg
ep sED) 9p
uggque) ap
opluARUOYD

SOPILBAUGD
SOPISS

ap [AL

P AN ‘\

-

109/114




901 YHNDID

aay
ap olny4 ep
uolnqIysta

ewseld
op iofe)

einjesadwal oap
§240pejosuo

osaooud ud
seineiadia)

ejoudIjsSues )

SisauIS
ap
seo ap
ug|said

s1EUG

ap seH op
alqusnquod
ap JojeA

SiEAUS op
s39 mied

uoged op
oplusiucs

Mmsw 49H
jeiel any sopejuswlY .ouuﬁwE__d mwnmw_ﬂ—__ﬁom_v
ap !
ap ofnid 210uUanoai4 BjoUaNDald
i
elouRRjsURLL
%Hﬁnmm_w ap pepiun
ep JopelohuUD)
)} i)
[E10L JOH+MSH
e jOpRIUBLIY o —
ap ejousnoaly
any .
0 4OH: MSW
EE_wu otz na_uuwﬂﬂou ugioBsey
o HUO,
8p 10pRIOILOD ﬁ op soperonuod | 8p JOPEJCHUC)

SOpiHaAUG)
SoplHoesS
8P I3AIN

110/114




DOS SISTEMAS DE GASIFICACION SEPARADOS
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Hi’g_w TO RUBIO & CIA.
i ABOGADCS _ {
Cra. 7a # 74 - 64 Oficina 506
Tel: (571) 3132408 — 3132423 - 3132410 - 3131759
Fax:(571) 3131647 - 3132367 - ‘ -
E-mail: rubiolaw@cable. net.co
Apartado Aereo 21848
Bogota, D.C. -Colombia

.'/— SUPERII‘;J;'E;ID EN(-S-IA é[—: INDU;TRI; Y;.;;A;F;o

' R R |
Doctora 2 l“"“"!!!i“!;\!;ll‘! !7'!‘2'0'—'—!‘!003-ooooUECREACIOM 2
Alix Carmenza CESPEDES DE VERGEL s 11 2%‘29%%3&}75&5'?6‘i:ugvi’f%fﬁ%emc,omm J
Jefe de la Division de Nuevas Creaciones At 444 RESPUESTAREQRE 7%
Superintendencia de Industria y Comercio

E. S. D.

e

Expediente No. 08-117.920
Patente de Invencion:  “INSTALACION DE GASIFICACION A
BAJA TEMPERATURA CON UN

GASIFICADOR ORIENTADO
HORIZONTALMENTE"

Fase nacional PCT: PCT/US2007/068407

Titular: PlascoEnergy IP Holdings, S.L.,

Bilbao, Schaffhausen Branch
DESTINO: 444

HUMBERTO RUBIO CAMACHO, mayor de edad, domiciliado en Bogota, D.C., identificado
con la cédula de ciudadania nGmero 17.192.062 de Bogété, abogado en ejercicio, portador
de la Tarjeta Profesional No. 50.007 expedida por el Consejo Superior de la Judicatura,
actuando en caracter de APODERADO de la Sociedad PlascoEnergy IP Holdings, S.L.,
Bilbao, Schaffhausen Branch, domiciliada en Vordergasse 3, CH-8200 Schaffhausen,
Suiza; encontrandome dentro del término legal para dar contestacion al auto proferido por
su Despacho mediante Oficio No. 547 notificado por fijacién en lista el 23 de Enero de 2009,
me permito manifestar y anexar:

1. MANIFIESTO

1.1- Mediante escrito radicado ante su Despacho el 22 de Enero de 2009, fueron
aportados los siguientes documentas:

i) Fotocopia auténtica del documento de Poder y Certificade Notarial que
acredita la existencia y representacion legal de mi representada la sociedad
PlascoEnergy IP Holdings, S.L., Bilbao, Schaffhausen Branch, el cual
se encuentra debidamente notarizado y legalizado por el Consulado de
Colombia en Canada, traducido oficialmente de! idioma Inglés al Espafiol y
avalado por el Ministerio de Relaciones Exteriores de Colombia.

ii.) Fotocopia auténtica del documento de Traspaso por ‘medio del cual la

sociedad Plasco Energy Group Inc., traspaso los derechos de la solicitud
en referencia, a la sociedad PlascoEnergy IP Holdings, S.L., Bilbao,

— EE N > p—— B T T SR SRR L NN IO S S0, 3 S U S S



1.2.

2.1.-

2.2.-

HUMBERTO RUBIO & CIA.

ABOGADOS
Pagina 2 de 2

Schaffhausen Branch. Documento que se encuentra debidamente
notarizado y legalizado por el Consulado de Colombia en Canad3, traducido
oficialmente del idioma Inglés al Espafiol y avalado por el Ministerio de
Relaciones Exteriores de Colombia.

ii.) Documentos de cesion otorgados por los inventores, debidamente
legalizados por el Consulado de Colombia en Canada; traducidos oficialmente
del idioma Inglés al Espafiol y reconocidos por el Ministerio de Relaciones
Exteriores en Colombia; por medio de los cuales se ceden todos los derechos
poseidos sobre la presente invencién a favor de la Sociedad Plasco Energy
Group Inc.

iv.)  Nuevo pliego de Dibujos con su traduccion al espafiol.

Las modificaciones a las reivindicaciones presentadas junto con la solicitud de
patente citada en referencia, radicada ante su Despacho el dia 5 de noviembre de
2008, corresponden a las modificaciones efectuadas dentro del termino legal ante la
Oficina Internacional (Art.34).

El Reporte de Examen Preliminar de Patentabilidad que se anexa, fue realizado
seguin modificaciones presentadas en la solicitud internacional.

ANEXO

Copia simple del memorial radicado ante su despacho el 22 de Enero de 2009, por
medio del cual se adjuntaron los documentos mencionados anteriormente.

Reporte de Examen Preliminar Internacional junto con sus anexos (IPRP). La
traduccion de los anexos (capitulo reivindicatorio) fue radicado junto con la solicitud
fase nacional.

Teniendo en cuenta lo expuesto anteriormente y los documentos aportados, solicito muy
respetuosamente continuar con el tramite correspondiente.

Atentamente,

Do

HUMBERTO RUBIO CAMACHO

C.C.
T.P.

17.192.062 de Bogota
50.007 Consejo Superior
de la Judicatura.

COD. 4134 08/2590/P000738



HUMBERTO RUBIO & CIA.
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Expediente No.: 08-117.920
Patente de Invencion: "INSTALACION DE GASIFICACION A
o BAJA TEMPERATURA CON UN
GASIFICADOR ORIENTADO
' HORIZONTALMENTE"
Titular: PlascoEnergy IP Holdings, S.L., Bilbao,
Schaffhausen Branch
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HUMBERTO RUBIO CAMACHO, mayor de edad, domiciliado en Bogotd, D.C, identificado
con la cédula de ciudadania nimero 17.192.062 de Bogota, abogado en ejercicio, portador de
la Tarjeta Profesional-No. 50.007 expedida por el Consejo Superior de la Judicatura, actuando
en . caracter de APODERADO de la Sociedad PlascoEnergy IP Holdings, S.L., Bilbao,
Schaffhausen Branch domiciliada en Vordergasse 3, CH-8200 Schaffhausen, Suiza; me
permito anexar:

1.-

3.-

4-

Documentos de cesién otorgados por los inventores, debidamente legalizados por
el Consulado de Colombia en Canada; traducidos oficialmente del-idioma Inglés al
Espafiol y reconocidos por el Ministerio de Relaciones Exteriores en- Colombia; por
medio de los cuales se ceden todos los derechos.poseidos sobre la presente
invencién a favor de la Sociedad Plasco Energy Group-Inc.

Fotocopla auténtica del documento de Traspaso por medio del-cual ia sociedad
Plasco Energy Group Inc., traspasa los derechos de la solicitud-en referencia, a
la scciedad PlascoEnergy IP Holdings, S.L., Bilbao, Schaffhausen Branch.
Documento que se encuentra debidamente notanzado y legalizado:por el Consulado
de Colombia en Canadi, traducido oficiaimente del idioma Inglés al Espafiol y
avalado por el Ministerio de Relaciones Exteriores de Colombia.

Fotocopia auténtica del documento de Poder y Certificado Notarial que acredita [a
existencia y representacion legal de mi representada la sociedad-PlascoEnergy- 1P
Holdings, S.L., Bilbao, Schaffhausen Branch; el cual se encuentra
debidamente notarizado y legalizado por el Consulado de” Colombia en Canada,
traducido oficiaimente del idioma Ingles al Espafiol y avalado por el Ministerio de
Relaciones Exteriores de Colombia. )

Nuevo pliego de Dibujos

Teniendo en cuenta lo anterior solicito se contintie con el trdmite correspondiente.

Atentamente,

o e

HUMBERTO RUBIO CAMACHO
C.C. 17.192.062 de Bogota

T.P.

50.007 Consejo Superior
de la Judicatura.
COD. 4134

08/2590/P000768
Bap




PATENT COOPERATION TREATY

o the

ITERNATIONAL PRELIMINARY EXAMINING AUTHORITY

To:

DAVID J. LORENZ

POWLEY & GIBSON, P.C. ' A : PCT

304 HUDSON STREET NOTIFICATION OF TRANSMITTAL OF

2ND FLOOR INTERNATIONAL PRELIMINARY

NEW YORK, NY t0013 REPORT ON PATENTABILITY
{Chapter 1! of the Patent Cooperation Treaty)

(PCT Rule 71.1)

Date of mailing

(day/manth/vear) 1 8 F EB 2009

Applicant’s or agent’s lile reference
IMPORTANT NOTIFICATION

322.2(PCT) .

International application No. International filing date (day/month/year) Priority date (day/month/vear)
PCT/USQ7/68407 07 May 2007 (07.05.2JOO7) 05 May 2006 (05.05.2006)
Applicant

PLASCO ENERGY GROUP INC.

1. The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the
international pretiminary report on patentability and its annexes, if any, established on the intemational application.

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication to all
the elected Offices.

3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the
report {but not of any annexes) and will transmit such translation to those Offices.

4. REMINDER

The applicant must enter the na(ional phase before each elected Office by performing certain acts (filing translations
and paying national fees) within 30 months from the priority date (or later in some Offices){Article 39(1))(see also
the reminder sent by the Intemational Bureau with Form PCT/IB/301).

Where a translation of the international application must be furnished to an elected OfTice, that translation must
contain a translation of any annexes to the international preliminary report on patentability. [t is the applicant’s
responsibility to prepare and furnish such translation directly to each elected Office concerned.

For further details on the applicable time limits and requircments of the elected Offices, see Volume 1l of the PCT
Applicant's Guide.

The applicant’s attention is drawn to Article 33(5), which provides that the criteria of novelty, inventive step and
industrial applicability described in Article 33(2) to (4) merely serve the purposes of international preliminary
examination and that “any Contracting State may apply additional or different criteria for the purposes of deciding
whether, in that State, the claimed invention is patentable or not” (see also Article 27(5)). Such additional criteria
may relate, for example, to exemptions from patentability, requirements for enabling disclosure, clarity and support
for the.claims.

Name and mailing address of the [PEA/ US Authorized officer
Mail Stop PCT, Aun: IPEA/US '

Commissianer for Patents Alexa Necke!

P.O. Box 1450 .

Alexandria, Virginia 22313-1450 Telcphone No. (571) 272-9813
Facsimile No. (571) 273-3201

Form PCT/IPEA/416 (January 2004)




PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter [1 of the Patent Cooperation Treaty)

(PCT Article 36 and Rule 70)

Applicant’s or agent's file refercnce
. FOR FURTHER ACTION See Form PCT/TPEA/416

322.2(PCT) )
International application No. International filing date (day/month/year) Priority date (day/month/year}
PCT/US07/68407 07 May 2007 (07.05.2007) 05 May 2006 (05.05.2006)
International Patent Classification (IPC) or national classification and IPC
IPC: Please See Continuation Sheet
USPC: 48/61,197R,202,210
Applicant
PLASCO ENERGY GROUP INC.

1. This report is the international preliminary examination report, cstablished by this International Preliminary

Examining Authority under Article 35 and transmiticd to the applicant according to Article 36.
2. This REPORT consists of a total ofg__ sheets, including this cover sheet.
3. This report is also accompanied by ANNEXES, comprising:

a. z] (sent to the applicant and 1o the Internarional Bureaw) a total o!si_ sheets, as follows:

m sheets of the description, claims and/or drawings which have been amended and are the basis of
this report and/or sheets containing rectifications authorized by this Authority (see Rule 70.16
and Section 607 of the Administrative Instructions).
D sheets which supersede earlier sheets, but which this Authority considers contain an amendment
that goes beyond the disclosure in the international application as filed, as indicated in item 4 of
Box No. I and the Supplemental Box.
b. [__J (sent to the International Bureau only) a total of (indicate type and number of electronic carrier(s})
, containing a sequence listing and/or iables related thereto, in electronic form only, as

indicated in the Supplemental Box Relating to Sequence Listing (see Section 802 of the’
Administrative Instructions).

4. This report contains indications relating to the following items:

& Box No. 1 Basis of the report
D Box No. 11 Priority
I:] Box No. Ii} Non-cstablishment of opinion with regard to novelly, inventive step and industrial
: applicability
@ Box No. IV Lack of unity of invention
g Box No. V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement
D Box No. V| Certain documents cited
D Box No. VII Certain defects in the international application
I:] Box No. VIIl  Certain observations on the international application

Date of submission of the demand Date of completion of this report

14 May 2008 (14.05.2008) 02 February 2009 (02.02.2009)

Name and mailing address of the IPEA/ US

. Authorized officer
Mail Stop PCT, Attn: IPEA/US

Commissioner for Patents
P.O. Box 1450 Alexa Neckel
Alexandria, Virginia 22313-1450
Facsimile No. (571) 273-3201 Telephone No. (571) 272-9813

Form PCT/IPEA/409 (cover sheetXApril 2007)



»

International application No.

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
PCT/AUS07/68407

Box No. 1 Basis of the report

1. With regard to the language, this report is based on:
& the internationai application in the Janguage in which it was filed.
I:I a translation of the imernational application into English , which is the language of a translation furnished for the
purposes of:
D international search {under Rules 12.3(a) and 23.1(b))
D publication of the international application (under Rule 12.4(a))

D international preliminary examination (under Rules 55.2(a) and/or 55.3(a))

2. With regard to the elements of the international application, this report is based on {replacement sheets which have been furnished
to the receiving Office in response to an invitation under Article {4 are referred to in this report as “originally filed" and are not
annexed to this report): .

D the international application as originally filed/furnished

E the description: '
pages ]-148 as originally filed/furnished
pages* NONE received by this Authority on
pages® NONE - reccived by this Authority on

VA the claims:
pages NONE as originally filed/furnished
pages® NONE as amended (together with any statement) under Article 19
pages® 149-199 received by this Authority on 30 Qctober 2008 (30.10.2008)
pages® NONE received by this Authority on

@ the drawings:
pages 1-114 as originally filed/furnished
pages* NONE received by this Authority on

pages* NONE received by this Authority on

a sequence listing and/or any related table(s) - see Supplemental Box Relating 10 Sequence Listing.

3. [:] The amendments have resulted in the cancellation of:

D the description, pages
D the claims, Nos.
D the drawings, sheets/figs
D the sequence listing (specify):
D any table(s) related to the sequence listing (specify):

4, D This report has been established as if (some of) the amendments annexed to this report and listed below had not been made,
since they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Bex (Rule 70.2(c)).

D the description, pages
D the claims, Nos.
D the drawings, sheets/figs
D the sequence listing (specify):
D any table(s) related to the sequence listing (specify):

3. D This report has been established taking into account the rectification of an obvious mistake authorized by or natified to this
Authority under Rule 91 (Rule 70.2(e)).

* If item 4 applies, some or all of those sheets may be marked “superseded.”

Form PCT/IPEA/409 (Box No. T} (April 2007)
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Intemational application No.

INTERNATION
ERNATIONAL PRELIMINARY REPORT ON PATENTABILITY PCT/US07/68407

Box No. IV Lack of unity of invention

1. D In response to the invitation to restrict or pay additional fees the applicant has, within the applicable time limit:

restricted the claims.
paid additional fces.
paid additional fees under protest, and, where applicable, the protest fee-

paid additional fees under protest but the applicable protest fee was not paid

Hugans

neither restricted the claims nor paid additional fees

2. D This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule
68.1, not 1o invite the applicant to restrict or pay additional fees.

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is:

[] complied with.

@ not complied with for the following reasons:

Please See Continuation Sheet

4. Consequently, this report has been established in respect of the following parts of the international application:

D all parts

X’ the parts relating to claims Nos. 1-11

Form PCT/IPEA/409 (Box No. 1V) (April 2007)
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International application No.

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY | PCT/US07/68407

Box No.V  Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial -
applicability; citations and explanations supporting such statement

i, Statement
Novelty (N) Claims }-11 YES
Claims NONE NO
Inventive Step (IS) : Claims 1-11 YES
Claims NONE NO
Indusltrial Applicability (IA) Claims 1-11 : YES
Claims NONE NO

2. Citations and Explanations (Rute 70.7)
Di: US 2004/0245086

Claims 1-11 meet the criteria set out in PCT Article 33(2)-(3), because the prior arl does not teach or fairly suggest each limitation

comained in claims 1 and 9.
D1 teaches an apparatus and method in which a gasifier (102) converts a carbonaceous feedstock into a residue and raw synthesis gas

(inherenty by gasfication, paragraph 54, 110). The raw synthesis gas is then treated in a plasma reformulating system/heater (36,

paragraph 54) which produces more CO ahd H2 (paragraph 54).
The prior art however, does not teach conditioning the residue with plasma heat and recycling a portion of the heat from the plasma

torch to the gasifier.
Furthermore, the prior art does not teach or suggest a gas homogenization system for receiving gas comprising a plasma reformulared

gas and providing a substantially homogenized gas.

------------------- NEW CITATIONS -ecemaemeemcaces

US 2004/0245086 Al (STEYNBERG et al.) 09 December 2004, see Fig. 2, paragraphs 54-55

Form PCT/IPEA/409 (Box No. V) (April 2007)




International application No.
INTERNATIONAL PRELIMINARY REFORT ON PATENTABILITY PCT/USD7/68407

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of:
Continuation of IPC:

BO1J 7/00( 2006.01); HO1M 8/06( 2006.01);C01B 3/36( 2006.01):C10J 3/00( 2006.01),3/46( 2006.01),3/54( 2006.01),3/16(
2006.01):C10K 3/06( 2006.01) ‘

1V. 2. This Authority found that the requirement of unity of invention is not complied with for the following reasons and chose,
sccording to Rule 68.1, not to invite the applicant to restrict or pay additional fces:
Group |, claim(s) 1-11, drawn to a facility for conversion of carbonaceous feedstock.

Group I, claim(s) 12-14, 55-69, 74-89, 92-110, I 13-134, 137-157, 160-182 and 198-200, drawn to a facility configurable to perform
processes comprising generating raw offgas and/or syngas.

Group II1, claim(s) 48-54, drawn to a process and apparatus for reformulating a gas in a2 gasification facility.
Group IV, claim(s) 70-73, drawn 10 a horizontally oriented progressive processing gasificr and method of using.
Group V, claim(s) 90 and 91, drawn to a residue conditioning system and method of using.

Group VI, claim(s) 111 and 112, drawn to a heat recycling system and method of using.

Group VII, claim(s) 135 and 136, drawn to a gas conditioning systcm and method of using.

Group VI, claim(s) 158 and 159, drawn 1o a gas homogenization system and method of using.

Group X, claim(s) 183-187, drawn to a process for conveniné carbonaceous feedstock into a gas comprising a defined composition
suitable for downstream applications.

Group X,_ciaim(s) 188 and 189, drawn to a fucility and method configurable (o perform processles comprising generating a raw syngas.
Group XI, claim(s) 190, drawn to a process for generaling syngas from a carbonaceous feedstock.

Group XII, claim(s) 191 and 192, drawn to a facility for handling solid municipal waste.

Group X111, claim(s) 193, drawn 10 a plastics handling system.

Group X1V, claim(s) 194 and 195, drawn to a carbonaceous feedstock handling system.

Form PCT/IPEA/409 (Supplemental Box) (April 2007)




International application No.
INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY PCTAUS07/68407

Supplemental Box

Group XV, claim(s) 196 and 197, drawn 10 a facility that generates electricity from municipal waste.

The inventions listed as Groups | and Il do not relate (o a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or comresponding special technical features for the following reasons: Group | contains two or more
laterally distributed processing zones, which is not contained in Group 11 and Group Il contains ane ore more sensing clemenis
configured to sense one or more characteristics of a process, which is not contained in Group 1.

The inventions listed as Groups I and 11l do not reiate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13,2, they lack the same or corresponding special technical features for the following reasons: Group I contains two or more
laterally distributed processing zones, which is not contained in Group 1l and Group 111 contains the gas reformulating system is
configured to promote concurrent, countercurrent, radial, tangential, or other feed flow direction, which is not contained in Group I

The inventions listed as Groups 1 and IV do not relale to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons: Group I contains two or more
laterally distributed processing zones, which is not contained in Group IV and Group 1V contains a step of optimizing conditions in each
zone to promote successive stages, which is not contained in Group 1.

The inventions listed as Groups 1 and V do not relate o a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or corrcsponding special technical features for the following reasons: Group | contains two or more
laterally distributed processing zones, which is not contained in Group V and Group V contains a refractory lined restduc conditioning
chamber operatively assodated with the plasma heat source, which is not contained in Group 1.

The inventions listed as Groups 1and VI do no1 relate 10 a single general inventive concept under PCT Rute 13.1 because, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasans: Group I contains two or more
laterally distributed processing zones, which is not contained in Group VI and Group VI contains one or more gas-to-fluid heat
exchangers configured to transfer heat from a hot gas, which is not contained in Group I.

The inventions listed as Groups I and VII do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons: Group | contains two or more
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Form PCT/IPEA/409 (Supplcmental Box) (April 2007)

\O



Intermational application No.

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY PCT/USQ7/68407

Supplemental Box

The inventions listed as Groups | and VIi1 do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons: Group I contains two or more
laterally distributed processing zones, which is not contained in Group VIl and Group VIII conleins a gas homogenization chamber
comprising one or more GHS inputs associated with one or morc sensing and response elements, which is not contained in Group I.

The inventions listed as Groups 1 and [X do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons: Group | contains a plasma
reformulated gas containing higher levels of CO and/or H2, which is not contained in Group IX and Group IX contains optimization of
operaling conditions in each of the gasification processing zones, which is not contained in Group I.

The inventions listed as Groups I and X do not relatcto a single general inventive concept under PCT Rule 3.1 because, under PCT
Rule 13.2, they lack the same or corresponding spectal technical features for the following reasons: Group | contains a plasma
reformulated gas containing higher ievels of CO and/or H2, which is not contained in Group X and Group X contains a (loor of the
gasifier having steps, which is not contained in Group 1.

The inventions listed as Groups 1 and X1 do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or corresponding special lechnical features for the following reasons: Group | contains two or more
taterally distributed processing zones, which is not contained in Group X1 and Group X1 contains heating the reactant material to a
temperature to promote drying, which is not contained in Group I.

The inventions listed as Groups I and XJ1 do not relale to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons: Group [ contains two or more
laterally distributed processing zoncs, which is not contained in Group X1l and Group XIE contains one or more municipal solid waste
handling systems, which is nol cantained in Group I

The inventions listed as Groups | and X111 do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons: Group | contains two or more
laterally distributed processing zones, which is not contained in Group X111 and Group XJII contains a shredder operatively associated
with an inlet hopper, which is not contained in Group I.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A facility for conversion of carbonaceous feedstock into gas comprising a plasma -
reformulated gas, the facility comprising;
a gasifier for conversion of carbonaceous feedstock into raw off-gas and/or syngas
and a residue, the gasifier comprising two or more substantially laterally distributed
processing zones; ‘ -
a gas reformulating éystem in fluid communication with the gasifier, the gas
reformulating system comprising a gas reformulating chamber comprising one or
more sources of plasma heat and configured for the conversion of raw off-gas and/or
syngas produced in the gasifier into a gas comprising a plasma reformulated gas
containing higher levels of CO and/or H; than the raw off-gas and/or syngas,
a control system to regulate operation of the facility,
and optionally one or mofe of:
a residue conditioning system operatively associated with one or mare sources of
plasma heat for converting the residue from the gasifier into molten slag and a residue
gas, and/or
a heat recycling system for reclaiming heat from gas comprising a plasma
reformulated gas a.nd/orla residue gas and recycling at ]eastv a portion of the heat to the
gasifier, | -
a gas conditioning system for removal of a majority of particulate matter and at least
a portion of heavy metal contaminants from gas comprising a plasma reformulated
gas and/or a residue gas to provide a conditioned gas comprising plasma reformulated -
gas and/or residue gas, and/or
a gas homogenization system for receiving gas comprising a plasma reformulated gas
and providing a substantially homogenized gas comprising a plasma reformulated

gas.

2. The facility of claim 1 comprising one or more residue conditioning systems, each

residue conditioning system operatively associated with one or more sources of

wq
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plasma heat for converting the residue from the gasifier into molten slag and a residue

gas.

3. The facility of claim | comprising one or more heat recycling systems for reclaiming
heat from the gas comprising a plasma reformulated gas and/or a residue gas and
recycling at least a portion of the heat to the gasifier.

4. The facility of claim 1 comprising one or more gas conditioning systems for removal
of a majority of particulate matter and at least a portion of heavy metal contaminants
from pas comprising a plasma reformulated gas and/or a residue gas to provide a

conditioned gas comprising a plasma reformulated gas.
5. The facility of claim 1 comprising one or more gas homogenization systems for
receiving gas comprising a plasma reformulated gas and providing a substantially

homogenized gas comprising a plasma reformulated gas.

6. The facility of claim 1, wherein the control system comprises:

a) one or more sensing elements for monitoring one or more processes occurring
within the facility;
b) one or more response ¢lements configured to effect one or more changes in

one or more of the processes; and

c) one or more computing platfoims communicatively linked to the one or more
sensing elements and 10 the one or more response elements, the one or more
computing platforms configured to receive input signals from at least one sensing
element and to provide control signals to at least one response element to either
maintain or adjust a process characteristic with the facility,

wherein the control system is optionally configured to execute feed forward and/or
feedback control scheines, and

wherein the control system optionally comprises one or more proportional (P),
integral (I) or differential (D) controllers, and utilizes adaptive, predictive, and/or
fuzzy logic tontrol.

\50
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7. The facility of claim 6, wherein the gasifier comprises one or more inlets for the input
of one or more process additives therein, and wherein the control system is
configured to determine one or more parameters within the facility, compare the one
or more parameters with a specified parameter, and adjust the input of process
additives and/or feedstock into the gasifier to adjust the parameters of the process
within a specified range of the specified parameter.

8. The facility of claim 1, wherein the gasifier comprises one or more lateral transfer

units.

9. A method for the conversion of carbonaceous feedstock into gas comprising plasma
reformulated gas of a defined composition, the method comprising the steps of:
a) feeding the feedstack to a first zone of a gasifier, the gasifier comprising two or
more substantially laterally distributed processing zones; .
b) laterally transferring the feedstock through each zone of the gasifier as a reactant
material and processing the reactant material to provide raw offgas and/or syngas; and
¢) reformulating the raw off-gas and/or syngas into a gas comprising plasma
reformulated gas by the application of plasma heat, the gas comprising plasma
reformulated gas containing higher levels of CO and H; than the raw off-gas and/or
syngas,
wherein the carbonaceous féedstock optionally comprises a feedstock additive to

adjust the amount of carbon in the reactant material.

10. The method of claim 9, comprising the step of monitoring lateral transfer of the

reactant material being processed in step (b) and adjusting the rate of lateral transfer

of the reactant material in response thereto.

11. The method of claim 10, wherein monitoring the lateral transfer of the reactant

material is via feedstock height sensors operatively associated with the gasifier.

By
- ‘ 3 -

AMENDED SHEET - IPEA/US



PCT/US07/68407 30-10-2008 - PCT/US2007/068407 30.10.2008

~ International Patent Application No, PCT/US2007/068407
1365-123PCT - Art. 34 amended claims

12. A facility configurable to perform processes comprising generating a raw offgas
and/or syngas from carbonaceous feedstock and processes for converting a gas
reformulating system input gas (GRS input gas) comprising the raw offgas and/or
syngas to a plasma reformulated gas, the facility comprising:

a) one or more gasifier systems for generating raw offgas and/or syngas from
carbonaceous feedstock, the one or more gasifier systems optionally operatively
associated with one or more sensing and/or response elements, each gasifier system in
fluid communication with one or more GRS input gés inlets;
b) one or more gas reformulating systems for reformulating a GRS input gas having
a first chemical composition into a plasma reformulated gas having a second chemical
composition, the one or more gas reformulating systems optionally operatively
associated with one or more sensing and/or response elements, each gas reformulating
sysiern comprising one or more plasma heats sources and a gas reformulating
chamber comprising one or more GRS input gas inlets for receiving the GRS input
gas and one or more plasma reformulated gas outlets, the gas reformulating chamber
operatively associated with the one or more plasma heat sources, the plasma heat
sources configured to provide heat to promote the dissociation of gaseous molecules
in the GRS input gas which then recombine into a plasma reformulated gas; and
c) acontrol] system comprising:
i one or more sensing elements configured to sense one or more
characteristics of a process, a process device, a process input and/or process
output within the facility;
ii. one or more response elements configured to affect one or more
characteristics of one or more processes within the facility;
iii. one or more cbmputing platforms operatively associated with one or more
of the sensing elements and one or more of the response elements, the one or
more computing platforms configured to receive input signals from at least one
sensing element and to provide control signals to at least one response element to
either maintain or adjust a process characteristic within the facility;

wherein the control system is optionally configured to execute feed-forward and/or
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feed-back control schemes; and
wherein the control system optionally comprises one or more proportional (P),
integral () or differential (D) controllers, and optionally utilizes adaptive, predictive,
and/or fuzzy logic control; and
d) optionally one or more of:

one or more residue conditioning systems optionally operatively associated with
one or more sensing and/or response elements, the residue conditioning systems in
fluid communication with one or more other systems within the facility, wherein at
least one of the one or more of the residue conditioning systems coxhprises one or

more sources of plasma heat configured to provide heat for converting a residue

generated within the facility into molten slag and a residue gas,

one or more heat recycling systems optionally operatively associated with one or
more sensing and/or response elements, the heat recycling systems in fluid
communication with one or more other systems within the facility, wherein at least
one of the heat recycling systems is configured to recover heat from a gas generated
within the facility; '

one or more gas conditioning systems optionally operatively associated with one
‘or more sensing anci/or response elements, the gas conditioning systems in fluid

communication with one or more other systems within the facility, wherein at least

~ one of the gas conditioning systems is configured to remove a majority of particulate

matter and at least a portion of heavy metal contaminants from a gas generated within
the facility;

one or more gas homogenization systems optionally operatively associated with
one or more sensing and/or response elements, the gas homogenization systems in -
fluid communication with one or more other systems within the facility to receive a
gas generated within the facility and configured to provide a substantially
homogenized gas.

13. The facility of claim 12, wherein the gas of a first chemical composition and the gas

of a second chemical composition comprise different ratios of CO/CO; and Hy/H,0.
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14. The facility of claim 12, wherein the ges of a second chemical composition has a
desired chemical composition and/or a desired heating value and/or an optimized

heating value.

15. The facility of claim 12, wherein the one or more plasma heat sources of the gas
reformulating system and the GRS gas inlets are cooperatively configured to promote
concurrent, countercurrent, radial, tangential, or other feed flow direction of the GRS

input gas relative to the one or more plasma heat sources.

16. The facility of claim 12, wherein the ges reformulating chamber is a refractory-lined
chamber and the one or more input gas inlets for receiving the GRS input gas are
positioned at or near the upstream end of the chamber, wherein at least one of the
input gas inlets is optionally operatively associated with one or more sensing and/or
response elements, the chamber comprising: ‘
a)one or more gas outlets for releasing the gas comprising a plasma reformulated gas,
the one or more gas outlets positioned at or near the downstream end of the chamber,
wherein at least one of the gas outlets is optionally operatively associated one or more
sensing and/or response elements; and
b)one or more process additive inlets in fluid communication with the chamber,
wherein at least one of the proceés additive inlets is optionally operatively associated
with one or more sensing and/or response elements;
wherein the one or more plasma heat sources and the GRS gas inputs are
cooperatively configured to promote concurrent, countercurrent, radial, tangential, or
other feed flow direction of the GRS input gas relative to the one or more plasma heat

sources.

17. The facility of claim 12, wherein the gas reformulating system is configured to

provide a gas residence time of about 0.5 to about 2.0 seconds.

18. The facility of claim 12, wherein the gas reformulating chamber comprises one or

more air jets that promote mixing of'gas through the gas reformulating chamber,
(Sy4
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wherein at least one of the jets is optionally operatively associated with one or more

sensing and/or response elements.

19. The facility of claim 12, wherein the one or more of the plasma heat sources of the
gas reformulation system provide a temperature of about 800° to about 1200°C,
wherein at lcast\ one of plasma heat sources is optionally operatively associated with

one or more sensing and/or response elements.

20. The facility of claim 12, wherein the one or more sources of plasma heat of the gas
reformulating system utilize a gas selected from the group comprising air, Oz, N3, Ar,
CH4, CzHg and C3H5.

21. The facility of claim 12, wherein at least one of the plasma heat sources of the gas
'- reformulation system is a non-transferred arc A.C. plasma torch optionally

operatively associated with one or more sensing and/or response elements.

| , 22. The facility of claim 12, wherein at least one of the plasma heat sources of the gas
reformulation system is a non-transferred arc D.C. plasma torch optionally

operatively associated with one or more sensing and/or respoase elements.

23. The facility of claim 12, wherein at least one of the plasma heat sources of the gas
reformulation system is a non-transferred, reverse polarity D.C. plasma torch

optionally operatively associated with one or more sensing and/or response elements.

24. The facility of claim 12, wherein at least one of the plasma heat sources of the gas
reformulation system is a water cooled, copper electrode NTAT DC plasma torch

optionally operatively associated with one or more sensing and/or response elements.

25. The facility of claim 12, wherein the gas reformulating system comprises one or more

secondary heat sources to assist in heating the gas reformulating chamber, wherein

the at least one of the secondary heat sources is optionally operatively associated with

15S
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one or more sensing and/or response elements.

26. The facility of claim 12, wherein at least one of the gas reformulating systems

comprises a substantially vertically criented gas reformulating chamber.

27. The facility of claim 12, wherein at least one of the gas reformulating systems

comprises a substantially horizontally oriented gas reformulating chamber.

28. The facility of claim 12, wherein the gas reformulating chamber is configured to

allow for access to intermediate sections of the chamber.

29. The facility of claim 12, wherein the gas reformulating chamber comprises sections

that can be separated to allow for access to intermediate sections of the chamber.

d 30. The facility of claim 12, 26 or 27, wherein the length-to-diameter ratio of the gas

g ' reformulating chamber is from about 2:1 to 6:1.

31. The facility of claim 12, wherein the gas reformulating system is configured to

provide for heat recovery and cooling of the plasma reformulated gas.

b 32. The facility of claim 12, wherein the gas reformulating system comprises one or more
of a gas reformulating chamber comprising a water jacket, a gas reformulating
chamber comprising multiple walls, and/or a gas reformulating chamber operatively
associated with one or more heat exchangers, wherein the system is configured for

heat recovery and cooling of the plasma reformulated gas.

33. The facility of claim 12, wherein one or more of the plasma heat sources of the gas

reformulation system are mounted on a sliding mounting mechanism.

34. The facility of claim 12, wherein at least one of the GRS input gas inlets comprises a

controller to contro} the flow of GRS input gas into the gas reformulating chamber,
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wherein the controller is optionally operatively associated with one or more sensing

and/or response elements.

35, The facility of claim 12, wherein one or more of the GRS input gas inlets comprise an
injector to inject the GRS input gas into the gas reformulating chamber, wherein at
least one injector is optionally operatively associated with one or more sensing and/or

response clements.

36. The facility of claim 12, wherein at least one of the GRS input gas inlets of the gas
reformulating chamber is positioned in the wall of the gas reformulating chamber

proximal to an upstream end.

37. The facility of claim 12, wherein at least one of the reformulated gas outlets is
positioned at or near a downstream end of the gas reformulating chamber, and
wherein at least one of the reformulated gas outlets is optionally operatively

associated with one or more sensing and/or response elements.

38. The facility of claim 12, wherein the gas reformulation system comprises one or more
process additive inlets for introducing one or more process additives into the system,
wherein at least ane of the process additive inlets is optionally operatively associated

with one or more sensing and/or response elements.

39. The facility of claim 38, wherein the process additive inlets comprise heat resistant

atomizing nozzles or jets.

40. The facility of claim 12, wherein the gas reformulating system comprises means to

promote mixing of the GRS input gas.

41, The facility of claim 40, wherein the means to gas promote mixing comprises bafiles
located at various locations in the gas reformulation chamber to promote back mixing

and turbulence of the GRS input gas.
')
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42, The facility of claim 12, wherein the gas reformulating system comprises one or more

43.

44,

45.

46.

47.

48,

air jets at or near the one or more GRS input gas inlets configured to promote 2
swirling motion and/or turbulence in the GRS input gas stream, wherein at least one
of the air jets is optionally operatively associated with one or more sensing and/or

response elements.

The facility of claim 40, wherein the means to promote gas mixing comprises ports
for oxygen sources and/or ports for plasma torches cooperatively configured to
promote mixing of the GRS input gas, wherein at Jeast one of the ports is optionally

operatively associated with one or more sensing and/or response elements.

The facility of claim 12, wherein the gas reformulating system comprises a collector

for solid particulate matter,

The facility of claim 12, wherein the gas reformulating system comprises means for-
collecting and feeding solid particulate matter into one or more systems within the

facility for further processing.

The facility of claim 12, wherein the gas reformulating chamber comprises one or
more scalable inlets, the sealable inlets comprising plugs, covers, valves, sealing
glands and/or gates, and wherein at least one of the sealable inlets is optionally

operatively associated with one or more sensors and/or response elements.

The facility of claim 12, wherein the facility comprises one or more induction
blowers in gaseous communication with the gas reformulating chamber, wherein at
least one of the induction blowers is optionally operatively associated with one or

more sensors and/or one or more response elements.

A gas reformulating system suitable for use in a gasification facility,

the gas reformulating system configured for operative association with a control

v
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system for managing processes within the gas reformulating system comprising
conversion of a gas reformulating system input gas (GRS input gas) comprising raw
offgas and/or syngas having a first chemical composition into a plasma reformulated
gas having a second chemical composition,

the gas reformulating system comprising:

(a) one or moré gas reformulating chambers wherein at least one of the gas
reformulating chambers is a refractory-lined chamber comprising one or more inputs
for receiving the GRS input gas positioned at or near the upstream end of the
chamber; one or more outputs 'for releasing the plasma reformulated gas positioned at
or near the downstream end of the chamber; and optionally one or more process
edditive inputs; and
(b) one or more plasma heat sources operatively associated with each of the one or
more gas reformulating chambers, the plasma heat sources configured to provide heat
to promote the dissociation of molecules in the GRS input gas within the gas
reformulating chamber, which then recombine as a plasma reformulated gas;

wherein the gas reformulating system is configured to promote concurrent,
countercurrent, radial, tangential, or other feed flow direction of the GRS input gas

relative to the one or more plasma heat sources.

49. A process for converting a gas reformulating system input gas (GRS input gas)
comprising raw offgas and/or syngas of a first chemical composition into a plasma
réformulatcd gas of a second chemical composition, the process comprising the steps
of: .

{a) applying plasma heat to the GRS input gas at a temperature sufficient to dissociate
at Jeast a portion of the molecules in the GRS input gas;

(b) allowing the dissociated molecules to recombine to provide a plasma reformulated
Bas;

(c) optionally imparting turbulence, countercurrent, radial, tangential, or other flow
direction to the GRS input gas during steps (a) and/or (b), and

(d) effecting adjust;nents in one or more steps of the process as necessary to produce

the plasma reformulated gas of a second chemical composition.
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50. The process of claim 49, comprising the step of adding one or more process additives
to the GRS input gas.

51. The process of claim 50, wherein the one or more process additives are selected from

an oxygen source, steam, carbon dioxide and hydrocarbons.

52. The process of claim 51, wherein the oxygen source is 0xygen, oxygen-enriched air,

air, oxidizing medium, steam or a combination thereof.

53. The process of claim 50, comprising the step of adjusting the amount of process
additives added to the GRS input gas such that release of heat during reformulation is

maximized.

54. The process of claim 49, comprising the step of capturing excess heat from the

reformulation process for transfer or recycling.

55. The facility of ctaim 12, wherein at least one of the gasifier systems comprises a
horizontally-oriented gasification chamber, wherein the gasifier system is configured
for progressive conversion of reactant material generated at least iﬁ part from a
carbonaceous feedstock to 'gcnerate a raw off-gas and/or syngas and a residue, the
gasification chamber comprising;

a) two or more laterally distributed processing zones;

b) one or more feedstock inputs, optionally operatively associated with one or more
s:ensing and/or response elements,

c) one or more gas outputs, optionally operatively associated with one or more
sensing and/or response elements;

d) one or more residue outputs, optionally operatively associated with one or more
sensing and/or response elements;

e) one or more lateral transfer units for moving reactant material through the

gasification chamber during processing, wherein each of the one or more lateral
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transfer units is optionally operatively associated with one or more sensing and/or
response elements; and
f) optionally, one or more process additive inputs, optionally operatively associated
with one or more sensing and/or response elements;
. wherein the gasification chamber is operatively associated with heating means for

~delivering heat to the laterally distributed'prooessing Zones.

56. The facility of claim 55, wherein the gasification chamber is operatively associated

with one or more level switches to measure pile depth.

57. The facility of claim 55, wherein the facility comprises feeding means to feed
carbonaceous feedstock into the one or more gasifier systems, wherein the feeding
| means is optionally operatively associated with one or more sensing and/or response

1 elements.

58. The facility of claim 57, wherein the feeding means is configured to receive one or
more carbon-rich feedstock additives and to feed the one or more carbon-rich

feedstock additives into the one or more gasifier systems.

59. The facility of claim 55, wherein at least one of the process additive inputs in the

|

| gasification chamber is a carbon-rich feedstock additive input, wherein the carbon-
| rich feedstock additive input is optionally operatively associated with one.or more

sensing and/or response elements.

60. The facility of claim 55, wherein the heating means comprises heat recovered from
one or more locations within the facility, one or more plasma heat sources or hot air
generated using recycled heat, wherein at least one of the heating means is optionally

operatively associated with one or more sensing and/or response elements.

61. The facility of claim 55, wherein at leest one of the gas outputs is directly coupled to

the gas reformulating system.
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62. The facility of claim 55, wherein the gasifier system comprises one or more of a

thermocouple, material height detector, pressure sensor, closed-circuit monitor and/or

gas analyzer.

63. The facility of claim 55, wherein each of the laterally distributed processing zones in

64.

65.

66.

the gasification chamber is configured to promote a stage of the successive

conversion of reactant material generated from carbonaceous feedstock to generate a

raw off-gas and/or syngas, the stage comprising primarily drying, volatilization or

carbon conversion.

The facility of claim 55, wherein each of the laterally distributed processing zones in
the gasification chamber is configured to maintain a different temperature and
wherein the one or more lateral transfer units are configured to move the reactant

material through each zone.

The facility of claim 55, wherein each lateral transfer unit comprises a shelf, platform,

ram, plow, screw, carrier ram, conveyor, belt or combination thereof.

The facility of claim 55, wherein gasification chamber is configured such that the one
or more process additive inputs are positioned relative 1o each processing zone for
inputting one or more process additives in the processing zone to promote a stage of
the successive conversion of reactant material generated from carbonaceous feedstock
to generate a raw off-gas and/or syngas, the stage comprising primarily drying,

volatilization or carbon conversion.

67. The facility of claim 55, wherein the gasifier system comprises a controliable

residue removal means optionally operatively associated with one or more sensing

and/or response elements.

68. The facility of claim 55, wherein the gasifier system comprises means for breaking
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up agglomerates in the residue, wheréin the means for breaking up agglomerates is
optionally operatively associated with one or more sensing and/or response

elements.

69. The facility of claim 55, wherein the gasifier system comprises an ash extractor

optionally operatively associated with one or more sensing and/or response elements.

70. A horizontally-oriented progressive processing gasifier system suitable foruse in a
gasification facility, the gasifer system configured for operative association with a
contro] system for managing processes within the gasifier system comprising
generation of raw off-gas and/or syngas from a carbonaceous feedstock,

the gasifier system comprising: :
a) a substantially horizontally-oriented gasification chamber configured for

| progressive conversion of reactant material generated at least in part from the

carbonaceous feedstock to generate a raw off-gas and/or syngas and a residue, the

gasification chamber comprising:

i two or more laterally distributed processing zones;

' ii. one or more feedstock inputs;
ii iii. one or more gas outputs;
iv, one or more residue outputs;,
1 v. one or more lateral transfer units for moving reactant material through the

gasification chamber during processing, and
vi. optionally, one or more process additive inputs; and
b) heating means operatively associated with the gasification chamber for

delivering heat to the laterally distributed processing zones.

71. A process of genefating raw offgas and/or syngas from a carbonaceous feedstock

comprising the steps of:

a) passing carbonaceous feedstock into a first gasification processing zone of two or
[ . more laterally distributed processing zones of a gasifier system to provide a reactant

material;
143
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b) progressively passing the reactant material laterally throuéh the two or mote
gasification zones;

. c) optimizing conditions in each of the zones to promote the successive stages of
drying, volatilization and/or carbon conversion to provide a raw offgas and/or syngas
and a residue; and

. d) optionally inputting process additives into one or more of the gasification

processing zones.

72. A lateral transfer system suitable for use in & horizontally-oriented progressive
gasifier o move reactant material through the gasifier, the lateral transfer system
comprising:

one or more lateral transfer units configurable for coordinated movement or
independent movement, and
| ~ acontrol system operatively associated with the one.or more lateral transfer units
| for controlling the movement thereof,

; wherein the lateral transfer system is configured to move the reactant material
‘ through the gasifier in order to promote specific stages of a gasification process
t

comprising drying, volatilization and carbon conversion.

73. The lateral transfer system of claim 72, wherein the control system is configured to
control the movement speed of each lateral transfer unit, the distance each lateral -
transfer unit moves and/or the sequence of movement of the lateral transfer units in
relation to each other, such that movement of the reactant material through the

gasifier can be varied depending on process requirements.

74. The facility of claim 12, comprising one or more residue conditioning systems,
wherein at Jeast one residue conditioning system is configurable to converta .
residue generated from processes carried out within the facility into molten slag and

! a residue gas, each residue conditioning system comprising one or more plasma

| heat sources and a refractory-lined residue conditioning chamber comprising:

a) one or more residue inlets adapted to receive the residue;
Vo
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b) one of more residue gas outlets, optiornally operatively associated with one
or more sensing and/or response €lements;
c) one or more molten slag outlets, optionally operatively associated with
one or more sensing and/or response elements; and
d) optionally, one or more process additive inputs, optionally operatively
associated with one or more sensing and/or response elements,
wherein the residue conditioning chamber is configured to provide a reservoir to
collect at least a portion of the molten slag and is operatively associated with the one
or more plasma heat sources, and
wherein the residue conditioning system is optionally operatively associated with
means to capture heat from the residue conditioning process and/or products

produced thereby.

75. The facility of claim 74, wherein the residue conditioning chamber is operatively
associated with one or more of a gasifier system, a gas reformulating system, a
residue storage hopper, a gas conditioning system, a catalyst system, a particulate
matter collection system, and/or a solid phase separation system, to receive residue

therefrom.

76. The facility of claim 74, wherein the residue conditioning chamber is configured to
receive residue from a plurality of sources and wherein each source is operatively

associated with a separate residue inlet.

77. The facility of claim 74, wherein the facility is configured to combine residue from

a plurality of sources prior to entry into the residue conditioning chamber.

78. The facility of claim 74, wherein one or more of the residue inlets are operatively
associated with an active input means for actively inputting residue into the
conditioning chamber, wherein the active input means is optionally operatively

associated with one or more sensing and/or response elements.

{5
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79.

The facility of claim 74, wherein the one or more plgsma heat sources are AC

transferred arc torches, DC transferred arc torches, AC non-transferred arc torches,
DC non-transferred arc torches and/or inductively coupled plasma torches, wherein
at least one of the plasma heat sources is optionally operatively associated with one

or more sensing and/or response elements.

80. The facility according to claim 74, wherein the residue conditioning system

81.

82,

83.

84.

85.

cbmprises one or more process additive inlets configured for introducing process
additives into the system, wherein at least one of the process additive inlets is -
optionally operatively associated with one or more sensing and/or response

elements..

The facility according to claim 74, wherein the residue conditioning chamber
comprises one or more process additive inlets configured to input air, steam and/or

other oxygen containing additives into the residue conditioning chamber.

The facility of claim 74, wherein the residue conditioning system is configured for

addition of one or more process additives directly to the residue.

The facility of claim 74, wherein the residue conditioning system comprises means
for adding at least one process additive to the residue prior to the residue entering
the residue conditioning chamber, wherein the means is optionally operatively

associated with one or more sensing and/or response elements.

The facility of claim 74, wherein the residue conditioning system is operaﬁvc!y
associated with one or more heat exchangers optional]y operatively associated with

one or more sensing and/cr response elements.

The facility of claim 74, wherein the residue conditioning system is operatively
associated with means to recycle heat to a gasifier system within the facility,

wherein the means is optionally operatively associated with one or more sensing’

s
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and/or response elements.

86. The facility of claim 74, wherein the residue conditioning system comprises means
to direct the residue gas to a gas conditioning system, wherein the means is
optionally operatively associated with one or more sensing and/or response

elements.

87. The facility of claim 74, wherein the residue conditioning chamber comprises one
or more sources of plasma heat operatively associated with one or more sensing
and/or response elements and one or more induction heaters operatively associated

with one or more sensing and/or response elements.

88. The facility of claim 74, wherein the residue conditioning chamber comprises one
" or more sources of plasma heat operatively associated with one or more sensing
and/or response elements and one or more induction heaters operatively associated
with one or more sensing and/or response elements and means for adding at least
one process additive to the conditioning chamber, wherein the means is optionally

operatively associated with one or more sensing and/or response e¢lements.

89. The facility of claim 74, wherein the residue conditioning system comprises one or
more induction heaters configured to control the temperature in a region of the
residue conditioning chamber including a moiten slag outlet, wherein at least one of
the induction heaters is optionally operatively associated with one or more sensing

and/or response elemenis.

90. A residue conditioning system suitable for use in a gasification facility, the residue
conditioning system configured for operative association with a control system for
managing processes within the residue conditioning system comprising converting a
residue generated from processes carried out within the facility into molten slag and
a residue gas, '

the residue conditioning system comprising:

169
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91.

92.

a) one or more plasma heat sources; and
b) a refractory-lined residue conditioning chamber operatively associated with the
one or more plasma heat sources and comprising one or more residue inlets
adapted to receive the residue; one or more residue gas outlets; one or more
molten slag outlets and optionally, one or more process additive inputs; wherein
the residue conditioning chamber is configured to provide a resen'roir to collect at
least a portion of the molten slag,
wherein the residue conditioning system is optionally operatively associated with
means to capture heat from the residue conditioning process and/or products

produced thereby.

A process for converting a residue generated within a gasification facility to molten
slag and a residue gas, the process comprising:

a) applying plasma heat to the residue at a temperature sufficient to melt solid
material in the residue to provide molten slag and to volatilize any carbon
remaining in the residue to provide a residue gas;

b) optionally addihg one or more process additives to the residue;

c) separating the molten slag from the residue gas, and

d) optionally submitting the residue gas to further processing.

The facility of claim 12, comprising one or more heat recycling systems, wherein at
least one of the heat recycling systems is configured to recover heat from gas within
the facility and deliver the heat to one or more locations, wherein the heat recycling
system comprises: )

a) one or more gas-to-fluid heat exchangers configured to transfer heat from a
hot gas to a fluid to produce a heated fluid, each of the gas-to-fluid heat
exchangers comprising one or more hot gas inlets and one or more heated
fluid outlets, wherein at least one of the hot gas inlets and at least one of the
heated fluid outlets is optionally operatively associated with one or more
sensing and/or one or more response element;

b) one or more hot gas conduits configured to provide fluid communication

Wt
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between one or more hot gas outlets positioned at one or more locations
within the facility and the one or more hot gas inlets, wherein at least one of
the hot gas outlets is optionally operatively associated with one or more

sensing and/or response elements; and

¢) one or more fluid conduits configured to provide fluid communication

between the one or more heated fluid outlets and one or more heated fluid
inlets positioned at the one or more locations, wherein at least one heated fluid
_inlet is optionally operatively associated with one or more sensing and/or
response elements; )
wherein the control system is configured to adjust the operating conditions within

the heat recycling system, and thereby regulate the transfer of heat to one or more

-locations.

93. The facility of claim 92, wherein the heat recycling systems is configured to deliver

94.

9s.

96.

heat to one or more locations within the facility.

The facility of claim 92, wherein the heat recycling systems is configured to deliver

heat to one or more locations for transfer to a site outside of the facility.

The facility of claim 92, wherein the one or more hot gas‘outlets are operatively
associated with one or more of the gasifier system, the gas reformulation system,

. the gas conditioning system, a gas cooling system, the residue conditioning system,
the gas homogenization system, a conduit connecting these systems, and/or an

engine.

The facility of claim 92; wherein the hot gas comprises raw offgas and/or syngas,
reformulated gas, conditioned reformulated gas, and/or gas produced during residue

conditioning.

97. The facility of claim 92, wherein the fluid is air, water, oil, or a gaé.

69
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98. The facility of claim 92, wherein the fluid is air, and the gas-to-fluid heat exchanger

13 a gas-to-air heat exchanger.

99. The facility of claim 92, wherein the fluid is water, and the gas-to-fluid heat

exchanger is a heat recovery steam generator.

100. The facility of claim 92, wherein the heat recycling system is configured to

deliver heat to the gasifier system.

101. The facility of claim 92, wherein the hot gas comprises a plasma reformulated

gas.

102. The facility of claim 92, wherein the hot gas comprises a plasma reformulated gas

and the heat recycling system is configured to deliver heat to the gasifier system.

103. The facility of claim 92, wherein the hot gas is a gas comprising a plasma
reformulated gas and the heat recycling system comprises: -
means to transfer the hot gas to a gas-to-air heat exchanger, wherein the
heat from the hot gas is transferred to air to produce a heated exchange-air and a
cooled gas comprising a plasma reformulated gas, and )
means to transfer the heated exchange-air to an exchange-air inlet in the

gasifier system. .

104. The facility of claim 103, wherein the heated exchange-air provides at least a
portion of the heat for preheating the carbonaceous feedstock and/or removing -

moisture from the carbonaceous feedstock..

105. The facility of claim 103, further comprising one or more heat recovery steam
-generators 10 generate steam using residual heat from the cooled gas comprising a

plasma reformulated gas.
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106. The fa{cility of claim 103, wherein the one or more heat recovery steam generators

are operatively associated with a steam turbine such that the generated steam drives
~ the turbine.

107. The facility of claim 105, wherein the steam generated in the one or more steam

generators is for use as a process additive in the gasification process.

108. The facility of claim 92, wherein the heat recycling system comprises one or more
individual temperature transmitters located at a hot gas inlet and/or at a hot gas
outlet, wherein at least one temperature transmitter is optionally operatively

associated with one or more sensing and/or response elements.

109. The facility of claim 92, wherein the heated fluid inlets comprise perforations

located in the walls of the gasification chamber.

110.. The facility of claim 92, wherein one or more of the hot gas and/or fluid conduits
are operatively associated with a flow management system comprising one or more
of a flow regulating device, flow meter and/or blower to control the flow rate of the
hot gas or heated fluid, wherein the flow management system is optionally

operatively associated with one or more sensing and/or response elements.

111. A heat recycling system suitable for use in a gasification facility, the heat
recycling system configured for operative association with a control system for
managing processes within the heat recycling system comprising recovering heat
from a hot gas and transferring the heat to a gasifier within the gasification facility,

the heat recycling system comprising: ‘
a) one or more gas-to-fluid heat exchangers configured to transfer heat from
@ hot gas to a fluid to produce a heated fluid, each of the gas-to-fluid heat
exchangers comprising one or more hot gas inlets and one or more heated fluid

outlets; -

b) one or more hot gas conduits configured to provide fluid communication
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between the one or more hot gas inlets and a source of hot gas; and
c) one or more fluid conduits configured to provide fluid communication

between the one or more heated fluid outlets and the gasifier.

112. A process for recovering heat generated within a gasification facility, the process
comprising the steps of; .
a) passing hot gas from one or more locations within the gasification facility
through a gas-to-fluid heat exchanger to provide a heated ﬂ.uid, and
b) transferring the heated fluid to a gasifier and opticnally one or more other

locations within the facility.

| 113. The facility of claim 12, comprising one or more gas conditioning systéms,
wherein at least one gas conditioning system is a two-stage system configurable to
condition gas conditioning system input gas (GCS input gas) wherein the GCS
input gas comprises a plasma reformulated gas, the one gas conditioning system
. comprising;

a) one or more Stage One gas conditioning units configured for performing stage
one processes comprising dry phase separation wherein a substantial
proportion of particulate matter and a substantial proportion of heavy metal
contaminants are removed from the GCS input gas to provide a partially
conditioned gas, wherein each Stage One unit is optionally operatively
associated with one or more sensing and/or response elements; and

b) one or more Stage Two gas conditioning units located downstream from the
one or more Stage One gas conditioning units configured for performing stege
two processes comprising removal of a substantial portion of acid gases and
other contaminants remaining in the partially conditioned gas, wherein each
'Stage Two unit is optionally operatively associated with one or more sensing

and/or response elements.

114. The facility of claim 113, wherein the two-stage process gas conditioning system

comprises one or more gas cooling systems optionally operatively associated with

e
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one or more sensing and/or response elements, and/or one or more humidity
controllers optionally operatively associated with one or more sensing and/or
response elements, wherein at least one gas cooling system and/or humidity
controller is positioned upstream of the one or more stage one particle removal units
to cool the GCS input gas. -

115, The facility of claim 113, wherein the gas conditioning system comprises one or
more humidity controllers selected from a chiller, or a chiller in combination with a
gas/liquid separator, wherein at least one of the humidity controllers is optionally -

operatively associated with one or more sensing and/or response elements.

116. The facility of claim 113, wherein the gas conditioning system is operatively
associated with a residue conditioning system configured to receive and melt
particulate matter and heavy metal contaminates removed from the GCS input gas

in the gas conditicning system.

117. The facility of claim 113, wherein the one or more Stage One gas conditioning
units comprise one or more of dry injection systems, particle removal units,
activated carbon filtration components, and/or components configured to allow

contact of the GCS input gas with a specialized sorbent.

118. The facility of claim 113, wherein at least one of the Stage One gas conditioning
units comprises a particle removal unit selected from a cyclone separator, a cyclone
filter, a high temperature ceramic ﬁlter, a moving bed granular filter, a baghouse
filter, and an electrostatic precipitator, wherein the particle removal unit is

‘optionally operatively associated with one or more sensing and/or response
elements.

119. The facility of claim 113, wherein at least one of the Stage One gas conditioning
' units comprises a baghouse filter, wherein the baghouse filter is optionally

operatively associated with one or more sensing and/or response elerents .
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120. The facility of claim 113, wherein the gas conditioning system is configured to
produce hazardous waste less than about 5% of the weight of carbonaceous
feedstock used to generate the GCS input gas.

121. The facility of claim 113, wherein the gas conditioning system is configured to
remove at least about 70% of the particulate matter present in the GCS input gas in

the stage one processes.

122. The facility of claim 113, wherein the one or more Stage Two gas conditioning
units comprise dry scrubbers and/or wet scrubbers for acid gas removal, wherein at
least one of the scrubbers is optionally operatively associated with ope or more

sensing and/or response elements.

123. The facility of claim 113, wherein at least one of the Stage Two gas conditioning
- units comprises activated carbon, alumina, alkali earth carbonates, alkali earth
oxides, alkaline earth carbonates, alkaline earth oxides, chloride guards, a flue gas
sorbents, and/or high temperature sorbents for removal of HCI vapour from the,
partially conditioned gas.

124. The facility of claim 113, wherein at least one of the Stage Two gas conditioning
units comprises a high temperature sorbent for removal of HCI vapour from the
partially conditioned gas, the high temperature sorbent selected from alkali earth
compounds, alkaline earth compounds, shortite (Na2CO;. 2CaCQs), trona
(NaCO;.NaHCOQ;3.2H;0), eutectic melts of Li;CO;, eutectic melts of Na;CO;, and

alkalized alumina, or a combination thereof.

125. The facility of claim 113, wherein the one or more Stage Two gas conditioning
units comprise an HCI scrubber, wherein the HCI scrubber is optionally operatively

associated with one or. more sensing and/or response elements.
174
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126. The fecility of claim 113, wherein at least one of the Stage Two gas conditioning
units comprises a H,S removal system, wherein the HzS removal systefn is
optionally operatively associated with one or more sensing and/or response

elements

127. The facility of claim 113, wherein at least one of the Stage Two gas conditioning
units comprise one or more particle removal units, wherein at least one particle
removal unit is optionally operatively associated with one or more'sensing and/or

response elements.

128. The facility of claim 113, wherein at least one of the Stage Two gas conditioning
- units comprise one or more activated carbon mercury polishers, wherein at least one
of the activated carbon mercury polishers is optionally operatively associated with

one or more sensing and/or response elements.

129, The facility of claim 113, wherein at least one of the one or more Stage Two gas
conditioning units are configured for removal of dioxin, furan, carbon dioxide, or

ammonia from the partially conditioned gas.

130. The facility of claim 113, wherein the gas conditioning system comprises one or
more cooling units operatively associated with one or more Stage Two gas
conditioning units, the cooling units selected from evaporative cooling towers, gas
coolers, chillers, recuperators, heat exchangers, indirect air to gas heat exchangers;
and/or heat recovery steam generators, wherein at least one of the cooling units is
optionally operatively associated with one or more sensing and/or response

elements.

131. The facility of claim 113, wherein the gas conditioning system comprises one or
more humidity controllers operatively associated with one or more Stage Two gas

conditioning units, the humidity controllers selected from demisters, reheaters,

11s
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and/or chillers, wherein at least one of the humidity controllers is optionally

operatively associated with one or more sensing and/or response e¢lements.

132. The facility of claim 113, wherein the gas conditioning system comprises one or

more compressors operatively associated with one or more Stage Two gas
conditioning units for compressing the partially conditioned or conditioned gas to a
desired pressure, wherein at least one of the compressors is optionally operatively

associated with one or more sensing and/or response elements.

133. The facility of claim 113, wherein the gas conditioning system comprises one or

more gas moving units operatively associated with one or more Stage Two gas
conditioning units for moving gas through the gas conditioning system, wherein at
least one of the gas moving units is optionally operatively associated with one or

more sensing and/or response elements.

134. The facility of claim 133, wherein the one or more Stage Two gas conditioning

units comprise one or more particle removal units, wherein at least one particle
removal unit is optionally operatively configured as a process device operatively
associated with one or mere sensing and/or response elements and wherein at least
one of the gas moving units is located upstream of the one or more particle removal

units.

135. A gas conditioning system suitable for use in a gasification facility, the gas

conditioning system configured for operative association with a contro! system for
managing processes within the gas conditioning system comprising removing
contaminants from a gas conditioning system input gas (GCS input gas) tdprovide
a conditioned gas,

the gas conditioning system comprising;

a) one or more Stage One gas conditioning units configured for performing

stage one processes comprising dry phase separation wherein a substantial

proportion of particulate matter and a substantial proportion of heavy metal
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éontarninants are removed from the GCS input gas to provide a partially _
conditioned gas, wherein each Stage One unit is optionally operatively associated
with one or more sensing and/or response elements; and

b) one or more Stage Two gas conditioning units located downstream from
the one or more Stage One gas conditioning units configured for performing stage
two processes comprising removal of a substantial portion of acid gases and other
contaminants remaining in the partially conditioned gas, wherein each Stage Two
unit is optionally operatively associated with one or more sensing and/or response
elements, and

c) a residue conditioner operatively associated with the Stage One gas
conditioning units and/or Stage Two gas conditioning units and configured to

receive and melt residue therefrom.

136. A process for conditioning a gas generated within a gasification facility, the
process comprising the steps of: '
a) removing from the gas at least a portion of any particulate matter and at least a
portion of any heavy metal contaminants present in the gas to provide a partially
conditioned gas;
b) removing from the partially conditioned gas at least a portion of any acid gas
present.in the partially conditioned gas thereby providing a conditioned gas, and
c) optionally applying plasma heat to particulate matter and/or heavy metal
contaminﬁnts removed from the gas to mell the removed particulate matter and/or

heavy metal contaminants and volatilize any carbon present therein.

137, The facility of claim 12, comprising one or more gas homogenization systems,
wherein at least one gas homogenization system is configured to receive a gas
homogenization system input gas (GHS input gas) for homogenizing and regulating
gas parameters to provide a regulated gas having substantially consistent
characteristics, the gas homogenization system cdmprising:

a homogenization chamber comprising one or more GHS input gas inlets

optionally operatively associated with one or more sensing and/or response
17
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elements and one or more regulated gas outlets optionally operatively associated
with one or more sensing and/or response elements,
wherein the gas homogenization system is designed to accommodate a gas

residence time sufficient for regulation of the one or more gas characteristics.

138. The facility of claim 137, wherein the gas homogenization system comprises one
or more draft induction devices operatively associated with the gas homogem'zaiion
chamber for providing uniform input gas flow. thereto, wherein at least one of the
draft induction devices is optionally operatively associated with one or more

sensing and/or response elements.

139. The facility of claim 137, wherein the gas homogenization system comprises one
or more chillers operatively associated with the gas homogenization chamber for
adjusting the temperature of the GHS input gas, wherein at least one of the chillers
is optionally operativély associated with one or more sensing and/or response

elements

140. The facility of claim 137, wherein the gas homogenization system comprises one
or more gas/liquid separators operatively associated with the gas homogenization
chamber for adjusting the humidity of the GHS input gas, wherein at least one of
the gas/liquid separators is optionally operatively associated with one or more

sensing and/or response elements

141, The facility of claim 137, wherein the gas homogenization system comprises one
or more gas conditioning skids operatively associated with the gas homogenization
chamber for adjusting the temperature and humidity of the regulated gas, wherein at
least one gas conditioning skid is.optionally operatively associated with one or

more sensing and/or response elements.

142, The facility of claim 137, wherein the gas homogenization system comprises one

or more filters operatively associated with the gas homogenization chamber for
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removing impurities from the regulated gas, wherein at least one of the filters is
optionally operatively associated with one or more sensing and/or response
elements, '

143. The facility of claim 137, wherein gas homogenization system is configured to
regulate one or more gas parameters to result in: (i) a pressure variance limit less
than about 0.145 psi/second, (ii) a regulated gas composition lower heating value
hav'mg a maximum % change of about 1% change in about 30 seconds, (iii} a
rcgﬁlated gas with higher heating value of about 50BTU/scf with a minimum of
about 12% Hydrogen, to result in a gas having a Wobbe Index (defined as
T(degrees R)/sq.rt (specific gravity)) +/- 4% of the value required for use with
turbine engines, (iv) gas with a minimum lower heating value of about 300 Btw/scf
and a minimum pressure of about 475 psig or (v) a gas with gas temperature greater
than or equal to the dew point temperature plus about 20°F where relative humidity

is at a maximum of about §0%.,

144, The facility of claim 137, wherein the gas homogenization system is configured to
provide a gas residence time of between less than about one minute to about 20

minutes,

145, The facility of .claim 137, wherein the gas homogcnizz{tion system is configured:
(i) so that the variable gas volume ranges from 0-30,000 m?, (ii) to have a
mechanical design pressure of about 5.0 psig, (iii) to provide regulated gas to a gas
engine requiring a gas pressure of about 1.2-3.0 psig, (iv) to provide regulated gas
to a gas turbine requiring a gas pressure of about 250-600 psig or (v) to have a

mechanical design temperahire tolerance in a range between about —40°C to about
300°C.

146. The facility of claim 137, wherein the homogenization chamber is a gasometer, a

gas holder, a variable volume tank or a fixed volume tank.
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147. The facility of claim 137, wherein the gas homogenization system comprises a
compressor operatively associated with the gas homogenization chamber for
compressing the GHS input gas, wherein the compressor is optionally operatively

associated with one or more sensing and/or response elements.

148. The facility of claim 137, wherein the gas homogenization chamber is defined by
an inner membrane and an outer membrane, and wherein the gas homogenization
system comprises one or more blowers operatively associated with the outer
membrane to provide inflation to the region between the membranes when the
regulated gas exits the gas homogenization chamber and one or more regulators

- operatively associated with outer membrane to adjust the pressure of the inflated
region when GHS input gas enters the gas homogenization chamber, and wherein at
least one of the blowers and at least one of the regulators are optionally operatively

associated with one or more sensing and/or response elements.

149. The facility of claim 137, wherein the gas homogenization chamber is an

absorption-type gas holder having a constant volume.

150. The facility of claim 137, wherein the gas homogenization chamber is configured

for positioning above ground, underground or with a portion thereof underground.

151. The facility of claim 137, wherein the gas homogenization system comprises
sensing elements and/or response elements to monitor and/or regulate ene or more

- of gas composition, gas flow rate, gas temperature and/or gas pressure,

| 152. The facility of claim 137, wherein the gas homogenization chamber comprises

multiple sensing elements configured to sample gas at different locations within the

gas homogenization chamber.

153. The facility of claim 137, wherein the gas homogenization system comprises a

flow control means operatively associated with a GHS input gas inlet for
Vo
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controlling the flow rate of the GHS input gas into the gas homogenization
chamber, wherein the flow control means is optionally aperatively associated with

one or more sensing and/or response elements.

154. The facility of claim 137, wherein the gas homogenization system comprises one
or more sensing elements for evaluating gas characteristics of the GHS input gas
and one or more response elements configured to direct compliant gas to the gas
homogenization chamber and non-compliant gas to one or more other systems in
the facility.

155. The facilify of claim 137, wherein the gas homogenization system gas comprises
a flow control means operatively associated with a regulated gas outlet for
controlling the flow rate of the regulated gas from the homogenization chamber to a
downstream application or a pressure regulating vatve device operatively associated

‘with a regulated gas outlet for controlling the pressure of the regulated gas prior to

delivery to a downstream application.

156. The facility of claim 137, wherein the gas homogenization systemn comprises a .
gas/liquid separator operatively associated with a regulated gas outlet optionally
configured to remove any water formed due 1o the condensation of the regulated

gas.

157. The facility of claim 137, wherein the gas homogenization system is configured:
. (i) such that the maximum fluctuation in the lower heating value of the regulated
gas is about 10%, (ii} for operation at a pressure of 2.2 to 3.0 psig or (iii) for a

‘maximum pressure of 5 psig.

158. A gas homogenizatidn system suitable for use in a gasiﬁcaﬁon facility, the gas
homogenization system configured for operative association with a control system
for managing processes within the gas homogenization system comprising

regulating gas characteristics of a gas homogenization system input gas (GHS input

11
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L

gas) to provide a regulated gas,
the gas homogenization system comprising a homogenization chamber
comprising one or more GHS input gas inlets optionally operatively associated
with one or more sensing and/or response elements and one or more regulated gas
outlets optionaliy operatively associated with one or more sensing and/or response
elements,

wherein the gas homogenization system is designed to accommodate a gas

" residence time sufficient for regulation of the one or more gas characteristics,

159. A process for providing a regulated gas from a gas generated within a

. gasification facility, the regulated gas having substantially consistent characteristics

suitable for a selected downstream application, the process comprising the steps of:
a) passing the gas into a homogenization chamber, and
b) retaining and optionally mixing the gas in the homogenization chamber for a
time sufficient to provide a regulated gas having substantially consistent

characteristics.

160. The facility of claim 12, wherein the control system is operative to:
{a) dctermiﬁe a current opcfating condition of one or more processes within the
facility, the current operating condition based at least in part on one or more input
signals received from one or more sensing elements; and

(b) determine one or more control signals for at least one response element to adjust

‘ " the one or more processes to obtain or adjust towards a target operating

condition, said one or more control signals based at least in part on a comparison
of the current operating condition and the target operating condition;

(¢) provide the one or more control signals to the at least one response element.

161, The facility of claim 12, wherein the control system is operative to:
a) determine a target operating condition of one or more processes within the

facility;
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b) determine one or more control signals for at least one response element to
adjust the one or more processes 10 obtain the target operating condition; and

c) provide the one or more control signals to the at least one response element.

162. The facility of claim 12, wherein the control system is opérative to:

a) represent a sensed characteristic by a characteristic value, said sensed

characteristic indicative of one or more of the input signals;

b) compute one or more process control parameters based in part on a comparison

" of: »

. one or more charactenistic values wherein the characteristic value is a
value or a derived value, with
one or more target values or ranges thereof wherein the target value is a
value or a derived value,

wherein the process control parameters set conditions for operation of one or

more response elements; and

¢) provide control signals reflective of the one or more process control

parameters 10 at least one response element to maintain or adjust a process

characteristic of one or more processes within the facility.

163. The facility of claim 162, wherein the control system is configured to generate

one or more process control parameters at least in part using an approximately
linear relationship defined between one characteristic value and another
characteristic value, according to the equation: [X] = [a][Y);

wherein [a] is an empirical constant that depends on facility design and one or more
desired output characteristics of the facility, wherein one or more other

characteristic values are held constant.

164. The facility of claim 162, wherein the control system is configured to determine a

target value by calculating an equation according to [X], = a[Y] w, wherein

temperature and pressure are held constant, and wherein

either [X], or [ Y], represents a known target value;
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the control systerri also configured to determine a characteristic value by
calculating an equation according to [X)y = a[¥]., wherein temperature and

pressure are held constant, and wherein
either [X]ey or [Y]cv represents a known characteristic value;

wherein [a] is an empirical constant that depends on facility design and one or more
desired output characteristics of the facility; and
wherein the control system is configured to generate one or more control
parameters based in part on a comparison of one or more target values with

corresponding one or more charactenistic values.

165. The facility of claim 162, wherein one or more characteristic values are indicative
of a gas composition and wherein one or more control parameters are indicative of
an additive input rate to the gasification process, wherein said additive input rate is

adjusted at least in part as a function of the gas composition.

166, The facility of claim 162, wherein one or more characteristic values are indicative
of a gas composition and said one or more characteristic values are used at least in_
part to define a heating value of the gas, wherein one or more control parameters
are indicative of an air additive input rate and wherein said air additive input rate is

adjusted at least in part as a function of the heating value.

167. The facility of claim 166, wherein the computing system is configured to adjust

the air additive input rate as a linear function of the heating value of the gas.

168. The facility of claim 162, wherein one or more characteristic values are indicative
\ of a gas composition, the gas composition including & sensed CO content and
sensed H; content of the gas, wherein one or more control parameters are indicative
of an additive input rate to the gasification process, wherein said additive input rate
is adjusted at least in part as a function of the sensed CO conlent and the sensed H;

content.
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169. The facility of claim 162, wherein the control system is configured to compute
one or more control parameters including parameters for controlling the amount of
Air fed into the gasifier as a process additive as a function of the Heating Value
(HV) of the product gas, the parameters computed based on a linear relationship
defined between the HV of the product gas and the amount of Air fed into the
gasifier according to: [HV] = [a][Air];
wherein [a] is an empirical constant that depends on facility design and one or more
desired output characteristics of the facility and wherein one or more other

characteristic values are held constant.

170. The facility of claim 162, wherein the control system is configured to compute

i ‘one or more control parameters including parameters for controlling the amount of

Air fed into the gasifier as a process additive as a function of the Low Heating
Value (LHY) of the product gas, the parameters computed based on a linear
relationship defined between the LHV of the product gas and the amount of Air fed
| ‘ into the gasifier according to: [LHV) = [a][Air];

wherein [a] is an empirical constant that depends on facility design and one or more

desired output characteristics of the facility and wherein at least temperature and

p pressure are held constant.

171, The facility of claim 162, wherein the control system is configured to 6ompute
one or more control parameters including parameters for controlling the amount of
Air fed into the gasifier as a process additive as a function of High Heating Value
(HHYV) of the product gas, the parameters computed based on a linear relationship
defined between the HHV of the product gas and the amount of Air fed into the

i gasifier wherein at least temperature and pressure are set as constants.

172. The facility of claim 162, comprising a converter solids level detection module
operatively associated with the control system; wherein at least a portion of output

from the converter solids level detection module is cooperatively used for

s
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generation of one or more process control parameters for control of motion of one
" or more Jateral transfer units, Carbonaceous Feedstock (CF) feed rate and High

Carbon Feedstock (HCF) feed rate. !

173. The facility of claim 172, wherein the control system is configured to compute

~ control parameters including parameters for controlling rate of motion of the one or
more lateral {ransfer units and/or CF feed rate, and/or and HCF feed rate and/or
height of solids in the gasifier, wherein the paramctér-s are computed based on a
linear relationship defined between ﬁ1e rate of motion of the one or more lateral

transfer units, the CF feed rate, the HCF feed rate and the height of solids in the
gasifier.

174. The faciiity of claim 162, comprising a product gas carbon content detection
module operatively associated with the.control system and configured to sense the
product gas carbon content, wherein at least a pdrtion of output from the product
gas carbon content detection module is cooperatively utilized for generation of one
or more.ﬁrocess control parameters for control of a Carbonaceous Feedstock (CF)
feed rate and a High Carbon Feedstock (HCF) feed rate.

175. The facility of claim 162, comprising a product gas carbon content detection
module operatively coupled with a Carbonaceous Feedstock (CF):High Carbon
Feedstock (HCF) ratio controller, each operatively associated with the control
system and configured to cooperatively control a CF/HCF splitter for controlling a
CF feed rate and a HCF feed rate into the gasifier.

176. The facility of claim 162, comprising a product gas fuel value detection module
operatively associated with the control system and configured to sense product gas
fuel value, wherein at least a portion of output from the product gas fuel value
detection module is cooperatively utilized for generation of one or more process

control parameters for control a Carbonaceous Feedstock (CF) feed rate and a High
Carbon Feedstock (HCF) feed rate.
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177. The facility of claim 162, comprising a product gas fue) value determination
module operatively associated with the control system and configured to sense a
product gas fuel value, wherein the product gas fuel value determination module is
operative to provide one or more control parameters for a Fuel:Air ratio controller
configured to contro! a feed rate of total Carbonaceous Feedstock (CF) and High
Carbon Feedstock (HCF) directed to the CF/HCF Splitter, the Fuel: Air ratio
controller further configured to provide one or more control parameters to a transfer

unit controller for control of motion of one or more lateral transfer units.

178. The facility of claim 162, comprising a product.gas H; determination module and
a product gas CO determination module operatively associated with the control
system and configured to sense a product gas H, content and product gas CO
content, wherein at least a portion of output from the product gas H; determination
module and the product gas CO determination module is cooperatively utilized for
generation of one or more process control parameters for control a Carbonaceous
Feedstock (CF) feed rate and a High Carbon Feedstock (HCF) feed rate.

179. The facility of claim 162, comprising a product gas flow detection module
operatively associated with the control system and configured to sense the product
gas flow, wherein the product gas flow detection module is operative to provide one
or more contro} parameters for control of a feed rate of total Carbonaceous
Feedstock (CF) and High Carbon Feedstock (HCF), motion of one or more lateral

transfer units and total airflow.

180. The facility of claim 162, comprising one or more process temperature detection
modules operatively associated with the control system and configured to sense
temperature at one or more points within one or more processes, wherein the
process temperature detection module is operative to provide one or more control

parameters for control of airflow distribution and plasma heat.
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181. The facility of claim 162, wherein the control system is configured to generate
one or more process control parameters to at least in past control input of air and
steam into the Gasifier, wherein the one or more process contrel parameters control

system are determined at least in part using a relatiohship according to:

Hy,| |a b| Air
co| |c. d| Steam
wherein a, b, ¢ and d are empirical constants that depend on facility design and one

or more desired output characteristics of the facility and wherein where H, and CO

are product gas characteristic values.

- 182. The facility of claim 162, wherein the control system is configured to determine a

target value by calculating an equation according to:
Hy| fa b 4Air
CO| |c d| Steam
wherein temperature and pressure are held constant, and wherein
[Hj)w represents a target value for the product gas H; content;
[CO1l represents a target value for product gas CO content;

[Air]e represents a target value for amount of Air added as a process additive into
the gasifier; and

[Steam];, represents a target value for amount of Steam added as a process
additive into the gasifier;

wherein two of [Hz)w , [CO)w , [Air)w and [Steam),, represent known target values;

wherein the control system is further configured to determine a characteristic value

by calculating an equation according to:

o2 ol

wherein temperature and pressure are held constant, and wherein
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[Ha)., represents a characteristic value for the product gas H content,
[CO].v represents a characteristic value for product gas CO content;

[Air]c. represents a characteristic valve for amount of Air added as a process

additive into the gasifier; and

- [Steam]., represents a characteristic value for amount of Steam added as a process

additive into the gasifier;

wherein two of [Hzlw , [COJev , [Aif]ey and (Steam]., represent known characteristic
values;
wherein a, b, ¢ and d are empirical constants that depends on facility design and one
or more desired output characteristics of the faéility; and
wherein the control system is configured to generate one or more control
parameters based in part on a comparison of one or more target values with

corresponding one or more characteristic values.

183. A process for converting carbonaceous feedstock into gas comprising plasma
reformulated gas of a defined composition suitable for one or more downstream
applications, the process comprising the steps of:

é) passing carbonaceous feedstock into a first gasification processing zone of two
or more laterally distributed gasification processing zones of a gasifier system to
provide a.reactant material;

b) progressively passing the reactant material thrbugh the two or more
gasification processing zones;

¢) optimizing operating conditions in each of the gasification processing zones to
promote the successive stages of drying and/or volatilization and/or carbon
conversion of the reactant material to provide a raw offgas and/or syngas and a
residue;

d) optionally inputting process additives into one or more of the gasification
processing zones;

¢) applying plasma heat to the raw offgés and/or syngas at a temperature

d 189
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sufficient to dissociate at least a portion of the molecules in the raw offgas and/or
Syngas gas, ‘

f) allowing the dissociated molecules to recombine to provide a plasma
reformulated gas;

g) optionally imparting turbulence, countercurrent, radial, tangcntial,_ or other
flow direction to the raw offgas and/or syngas gas during step €) and/or f), and

h) optionally submitting the plasma reformulated gas to further processing.

184. The process of claim 183, wherein heat recovering heat generated in one or more

of steps a) to g) is recovered by:

i. passing the raw offgas and/or syngas, or the plasma reformulated gas
through a gas-to-fluid heat exchanger to provide a heated fluid, and

i, transferring the heated fluid to one or more of the gasification processing
zones.

‘185. The process of claim 183, wherein the residue from step ¢} is converted to molten

186.

slag and a residue gas by a process comprnsing the steps of:

i. applying plasma heat to the residue at a temperature sufficient to melt
solid material in the residue to provide molten slag and to volatilize any carbon

remaining in the residue to provide a residue gas;

ii. oiitionally adding one or more process additives to the residue;
ii, separating the molten slag from the residue gas, and
iv. optionally submitting the residue gas to further processing,

The process of claim 183, wherein step h) comprises the steps of:

i removing from the plasma reformulated gas at least a portion of any
particulate matter and at least a portion of any heavy metal contaminants present
in the plasma reformulated gas to provide a partially conditioned gas;

ii. removing from the partially conditioned gas at least a portion of any acid
gas present. in the partially conditioned gas _thereby providing a conditioned gas,

and
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iii. optionally applying plasma heat to particulate matter and/or heavy metal
contaminants removed from the gas to melt the removed particulate matter and/or

heavy metal contaminants and volatilize any carbon present therein.

187. The process of claim 186, wherein tﬁe conditioned gas is further processed to
proﬁdc a regulated gas having substantially consistent characteristics suitable for a
selected downstream application by:

i. passing the conditioned gas into a homogenization chamber, and
il retaining and optionally mixing the conditioned gas in the homogenization
chamber for a time sufficient to provide a regulated gas having substantially

consistent characteristics.

. 188. A facility configurable to perform processes comprising generating a raw offgas
and/or syngas (raw gas) from carbonaceous feedstock and processes for converting
a gas reformulating system input gas (GRS input gas) comprising at least in part the

raw gas into 8 homogenized gas, the facility. comprising:

a) a feedstock handling system configured to feed the carbonaceous feedstock into a

i gasifier system,;

b) a gasifier system configured for progressive conversion of a reactant material at
' leastin part including the carbonaceous feedstock into the raw gas; the

gasificetion system comprising a substantially horizontally oriented, refractory-

lined gasiﬁcaﬁon chamber compnsing:

i) one or more feedstock inputs operatively linked to the feedstock handling
system; ' '

i) tv;ro or more substantially laterally distributed proce_séing zones, wherein each
processing zone is configured to maintain a different temperature and each

processing zone is configured to promote a stage of the progressive

conversion; the progressive conversion comprsing drying, volatilization and
carbon conversion;
iii) a floor having steps, wherein each processing zones corresponds substantially

to a step;
IS}
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d

i\{) one or more gas outputs in gaseous communication with one or more GRS
input gas inlets;

v) one or more lateral transfer units cdnﬁgured to move the reactant material
between processing zones;

vi) one or more process additive inputs configured to inject process additives
including plastics and steam into the gasification chamber; and

vii) a residue output configured with an output means for removal of a residue

from the gasification chamber;

wherein the gasification chamber is operatively associated with heating means

configured to deliver heated air to the processing zones to promote the

progressive conversion therein;

a gas reformulating system operatively associated with one or more plasma heat

sources and operatively coupled to the gasifier system, said one or more plasma

heat sources configured to. promote dissociation of gaseous molecules in the GRS

input gas having a first chemical composition, which.thcn recombine into the

plasma reformulated gas having a second chemical composition, said gas

reformulating system comprising: a refractory-lined gas reformulating chamber

having an upstream end and a downstream end, said gas reformulating chamber

comprising:

1) one or more GRS input gas inlets positioned at or near the upstream end for
receiving tﬁe GRS input gas at least in part from the gasifier system;

ii) one or more plasma reformulatcd gas outlets positioned at or near the
downst;'eam end for releasing the plasma reformulated gas; and

iii) one or more process additive inlets for injection of one or more process
additives; -

wherein interaction of the GRS input gas.with the plasma heat sources is

promoted by swirling patterns created at least in part by one or more air jets and

relative spatial arrangement of the GRS input gas inlets, process additive inlets,

the air jets and the plasma heat sources;

a residue conditioning system operatively coupled to the gasifier system and

operatively associated with one or more secondary plasma heat sources, the
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€)

residue conditioning system configured to convert at least part of the residue from -

the gasification system and optionally particulate matter and/or contaminants

from a two stage gas conditioning system into a molten slag and a residue gas, the
residue conditioning system comprising a refractory-lined residue conditioning
chamber comprising:

i) one or more residue inlets adapted to receive the residue and optionally the
particulate matter and/or contaminaﬂts;

ii) one or more process additive inputs;

iii) one or more molten slag outlets; and

iv) one or more residue gas outlets configured to direct the residue gas to an
operatively associated residue gas conditioning system configured to produce
an at least partially conditioned residue gas;

a two-stage gas conditioning system operatively coupled> to the residue

conditionihg system, and configured to remove particulate matter and

contaminants from a GCS input gas comprising the plasma reformulated gas and
the at least partially conditioned residue gas, wherein the gas conditioning system
comprises:

i) oneor more Stage One units configured as a dry phase separation system
configured to received the GCS input gas and at least in part remove
particulate matter from the GCS input gas; '

ii) one or more Stage Two units configured to receive input gas from the Stage
Ome units and/or the GCS input gas and configured to at least in part remove
contaminants therefrom; _

wherein the gas conditioning system is optionally configured to transfer the

removed particulate matter and contaminates to the residue 'cbnditioning system,

the two gas conditioning system producing a conditioned GCS input gas;
optionally, a gas homogenization system operatively coupled to the two stage gas
conditioning system and configured to receive GHS input gas comprising at least
in part the conditioned GCS input gas, the gas homogenization system configured
to provide a desired residence time to regulate one or more gas characteristics of

the GHS input gas thereby forming a homogenized gas, the gas homogenization
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8)

h)

system comprising one or more gas homogenization chambers operatively
coupled in serial and/or parallel, each gas homogenization chamber comprising
one or more gas inlets and one or more gas outlets, said one or more gas outlets
configured to provide the homogenized gas to one or more downstream
applications;

a heat recycling system configured to capture heat at least in part from one or

more of the gasifier system, the gas reformulating system and the residue

conditioning system, the heat recycling system configured provide the heat to

desired locations of the facility; and

a control system comprising:

i} a plurality of sensing elements configured to sense one or more characteristics
of one or more of the gasifier system, the gas refomiulating system, the
residue conditioning system, the two-stage gas conditioning system and the
gas homogenization system;

i1) a plurality of response elements conﬁgured‘to adjust and/or maintain one or
more operational characteristics of one or more of the gasiﬁe’r systeni, the gas
reformulating system, the residue conditioning system, the two-stage gas

conditioning system and the gas homogenization system; and

i) one or more computing platforms communicatively linked to the sensing elements

and to the response elements, the one or more oomi)uting platforms configured to

receive input signals from at least one sensing element and to generate and provide

control signals to at least one response element to control operation thereof, thereby
controlling functionality of the facility.

189. A method for generating a homogenized gas by progressive conversion of a

reactant material derived at least in part from a carbonaceous feedstock, the method

comprising the steps of:

a)

feeding the carbonaceous feedstock for input into a gasifier system, the gasifer
system comprising a substantially horizontally oriented, refractory-lined

gasification chamber having two or more substantially laterally distributed
processing zones,
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d)

€)

g

h)

h)
K)
)

m)

n)

delivering heated air to each of said processing zones such that a different
temperature is substantially maintained in each processing zone théreby
promoting progressive conversion, said progressive conversion of the reactant
material into a raw offgas and/or syngas (raw gas), the progressive conversion
comprising drying, volatilization and carbon conversion,

optionally, adding one or more process additives to each of said processing
zones;

transferring the reactant material, during processing, through each processing
zone using one or more lateral transfer units; ,

transferring said raw gas from the gasifier system to a gas reformulating
system comprising a refractory-lined gas reformulating chamber;

configuring one or more plasma heat sources operatively associated with said

gas reformulating system to promote conversion of said raw gas into a plasma

reformulated gas;

optionally, adding one or more process additives into the gas reformulating.

chamber through one or more process additive inlets;

optionally, promoting mixing within the gas reformulating cha:;mber using one
or more air jets and by relative spatial arrangement of one or more inlets of the
gas reformulating system, process additive inlets, air jets and the plasma heat
sources;

transferring a .residue from. the gasifier system to a residue conditioning
system comprising a refractory-lined residue conditiorﬂng chamber;

optionally transferring particulate matter and/or contaminants from a two
stage gas conditioning system to the residue conditioning system;

configuring one or more secondary plasma heat sources operatively associated
with said residue conditioning system to convert the residue and particular matter
and/or contarninants into a molten slag and a residue gas;

adding one or more process additives to the residue conditioning system;

directing said residue gas to a residue gas conditioning system to produce an
at least partially conditioned residue gas;

transferring said at least partially conditioned residue gas to a two-stage gas

19s
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conditioning system for removing particulate matter and contaminants from the at
least partially conditioned residue gas thereby producing a conditioned gas;

" 0) - transferring said conditioned gas to a gas homogenization system comprising
one or more gas homogenization chambers configured in serial and/or parallel,
holding the conditioned gas for a desired residence time for regulating one or
more gas characteristics thereby producing a homogenized gas;

p) directing said homogenized gas from the gas homogenization system to one or

more downstream applications.

190. A process for generating syngas from a carbonaceous feedstock, the process
comprising:
a) passing carbonaceous feedstock into a gasification processing zone to provide a

reactant material;

b) heating the reactant material toa temperature sufficient to promote drying
and/or volatilization and/or carbon conversion of the reactant material, thereby
generating a syngas and a residue;

c) optionally inputting process additives into the gasification processing zone, and’

d) one or more of: '

i. applying plasma heat to the syngas to provide a plasma reformulated
syngas; and/or

ii. applying plasma heat to the residué to generate additional syngas.

191. A gasification facility integrated for flow-through processing of municipal solid

waste to electricity via a plurality of processes, the gasification facility comprising:

8 one or more municipa!l solid waste handling systems;
) b) .one or more carbon-rich feedstock handling systems;
! ¢) one or more gasifier systems;

d) one or.more gas reformulating systems;

e) one or more gas conditioning systems;

f) one or more gas engines; and |

g)  acontrol system, and -

1ak
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h) optionally, one or more heat recycling systems, and/or
one or more residue conditioning systems, and/or
one or more gas homogenization systems,
wherein the processes aré integrated to ensure optimized conversion of waste to
electricity.

192. A municipal solid waste handling system integrated into a gasification facility, the

municipal solid waste handling system comprising:

a) a municipal solid waste storage building;
b) a loader;
c) a municipal solid waste shredding system;

d) optionally, a magnetic separator; and

e) a conveyor configured to convey shredded municipal solid waste into one
or more gasifiers within the gasification facility, wherein the conveyor is
operatively associated with a process controller for controlling the rate thereof to

meet process demands of the gasification facility,

193. A plastics handling system integrated into a gasification facility, the plastics
handling system comprising: .
a) ‘a storage facility,
b) an input hopper;
c) a shredder operatively associated with the input hopper;

. ‘ : d) a take away conveyor configured to convey shredded plastics away from
the shredder; and
€) a feed conveyor configured to convey shredded plastics into one or more

gasifiers within the gasification facility, wherein the conveyor is operatively
associated with a process controller for controlling the rate thereof to meet

process demands of the gasification facility.

194. A carbonaceous feedstock hé.ndling system integrated into a gasification facility,

the carbonaceous feedstock system comprising:

a)
&9
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a) one or more storage buildings;
b) one or more shredding syslemsi
c) optionally, a magnetic separator; and
d) one or more conveyors configured to convey shredded carbonaccous
feedstock as a single feedstock or mixed feedstocks into one or more gasifiers
within the gasification facility, wherein the conveyor is operatively associated
_ with a process controller for controlling the rate thereof to meet process -

demands of the gasification facility.

195. The carbonaceous feedstock handling system of claim 194, wherein the
carbonaceous feedstock is one or more of: municipal solid waste; high carbon
feedstock; coal; plastics; liquid wastes; hazardous wastes; municipal wastes;
industrial waste; biomedical wastes; carbonaceous material inappropriate for
recycling; non-recyclable plastics; sewage sludge; heavy oils; petroleum coke;
heavy refinery residuals; refinery wastes; hydrocarbon contaminated solids;
biomass; waste wood; fresh wood; remains from fruit, vegetable and grain

processing; paper mill residues; straw; grass; manure and/or agricultural wastes.

196. A facility that generates electricity from the gasification of municipal waste on a
substantially continuous basis comprising:

8) a municipal waste handling system for the supply of processed municipal
waste and optionally a carbon-nich feedstock additive;

b) a gasifier for converting the municipal waste into raw off-gas and/or
syngas and a residue, wherein optionally processing heat for the gasifier is
provided in part by recycled heai; ‘

c) a gas reformulator operétively associated with one or more sources of
plasma heat for reformulating the raw off-gas and/or gas into a plasma
reformulated gas; .

d) a conditioning system for conditioning a gas comprising plasma

reformulated gas;
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e) one or more gas engines for converting a gas comprising plasma
reformulated gas into electricity, and
f) optionally, a homogenization system for homogenizing a gas comprising

plasma reformulated gas.

197. A facility that generates electricity from municipal waste and optionally high
carbon-rich feedstock, the facility comprising a gasifier system, a gas reformulating
system, a heat recycling system, and a control system, wherein the control system is
configured to ensure that the amount of municipal waste and high carbon-rich
feedstock entering the gasifier system and the conversion of the municipal waste
and high carbon-rich feedstock to a gas comprising plasma reformulated gas is
sufficient to provide a gas comprising plasma reformulated gas of adequate energy

- content to Tun one or more gas enéines to generate electricity on a substantially

continuous basis,

198. The facility of claim 12 having a modular design, wherein one or more of the
systems is provided as a pre-builf function block such that a plurality of pre-built

function blocks can be assembled on site to form the facility.

199, fhc facility of claim 12, wherein one or more of the gasifier systems, the gas
reformulating systems, the sclid residue conditioning systems, the gas conditioning
systems and the gas homogenization systems are configured as a component
module, each component module configured to be factory built and factory '
functional.

200. The facility of claim 199, comprising one or more gasification trains, each
gasification train formed from one component module or from a series of
interconnected component modules and each gasification train configured to -

perform a desired set of processes.
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