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EXPEDIENTE No. 02.021258
ASUNTO:  Solicitud de Patente de Invencién denominada PROCESQ DE
REMOCION DEL ACIDO SULFHIDRICO EN CORRIENTE GASEOSA
Y MEDIOS PARA DESARROLLARLO.

Solicitante: CORPORACION PARA EL DESARROLLO DE LA BIOTECNOLOGEA

CORPORACION BIOTEC.
TASAS EXAMEN DE PATENTABILIDAD

MARIA VICTORIA HENAO HERNANDEZ, identificada com cédula de ciudadania
No.29.808.404 de Sevilla, Valle, abogada en ejercicio con Tarjeta Profesional No. 22.057
del C.8.J., obrando como apoderada de la CORPORACION PARA EL DESARROLLO
DE LA BIOTECNOLOGIA CORPORACION BIOTEC, por medio del presente memorial
me permito anexar lo siguiente:

1)} El poder que me faculta como apoderada y ademds me autoriza para confinuar con
el tramite de solicitud de registro de la. Patente de Invencion denominada
PROCESO DE REMOCION DEL ACIDO SULFHIDRICO EN CORRIENTE
GASEOSA Y MEDIOS PARA DESARROLLARLOC.

2) E! recibo de Tasas Oficiales por valor de TRESCIENTOS TREINTA Y CINCO
MIL PESCS ($335.000) MCTE, para el examen de patentabilidad de la Patente de
Invencién de la referencia.

3) Certificado de la Camara de Comercio de la CORPORACION PARA EL
DESARROLLO DE LA BIOTECNOLOGIA CORPORACION BIOTEC, vigente y
original

Por Jo anterior, solicito nmy amsblemente se sirvan reconocerme personeria y se ordene el
examen de patentabilidad de la patente de Ia referencia y para lo cual se me puede notificar
en la CALLE 13 #9:33 OFC. 405, TEL. 091-28233268, BOGOTA , D.C. - Email.

henaghernandezgielesal.com.co..
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Jefk de la Division de Nuevas Creacionas
Superintendencia de Industria y Comercio
E. 3. D,

MYRIAM SANCHEZ MEJIA mayor de edad, identificadas como aparece al
pie de mi firma, obrando en nombre y rapresemtacion de la soclednd
CORPORACION PARA EL DESARROLLIO DE LA BIOTECNOLOGIA
CORPORACION BIOTEC, corporacion sin dnimo de Mucro, con domicilio
Cali, Valle, ateniamente manifiesto a ustad que confiero poder especial,
amplio y suficlenie a la Doctora MARIA VICTORIA HENAO
HERNANDEZ abogada en ejercicio con IT.P. No. 22.057, identificada con
cédula No. 29.808.404 de Sevilla (V), para contimuar con el trdmite da
solicitud de regisiro de la patente de invencién denominada PROCESO DE
REMOCION DEL ACIDO SULFHIDRICO EN CORRIENTE GASEOSA ¥
MEDIOS PARA DESARROLLARLO. Expediente No. 02021258, todo de
acuerdo al Articulo 69 del C.P.C

La apoderada quedn facultada para recibir, cancelar, fransigir, desistir,
renunciar, sustitutr, hacer modjificacionas y revocar sustituciones.

C.C.#31212.595
b--""-—-'-_.-—-

ACEPTO:

O BERNANDEZ

\#22.057delC. S. J.
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REPUBLICA DE COLOMBIA

CERTIFICADO DE EXISTENCIA Y REPRESENTACION
DE ENTIDADES PRIVADAS SIN ANIMO DE LUCRO

EL SUSCRITO SECRETARIO DE LA CAMARA DE COMERCIO CALI
CERTIPFICA:

NOMBRE:

CORPORACION PARA EL DESARROLLO DE LA BIOTECNOLOGIA CORPORACION
BICTEC

CLASE DE PERSONA JURIDICA:
CORPORACTION

DOMICILIO: CALI VALLE

DIRECCION NOTIFICACION JUDICIAL: UNIVERSIDAD DEL VALLE-SEDE
MELENDEZ . EDIFICIO CREE 20 PISO

CIUDAD: CALIT

CERTIFICA:

CONSTITUCION: QUE POR CERTIFICACION PROCEDENTE DEL
DEPARTAMENTO ADMINISTRATIVO JURIDICO DIVISION ASUNTOS
DELEGADOS DE LA NACION GOBERNACION DEL VALLE

DE MARZQ-~~== 21 DEL ANO 1997, INSCRITA EL 25 DE ABRIL-----
DEL ANO 1997 BAJO EL No. 01031 DEL LIBRO I, CONSTA QUE SE LE
RECONOCIO PERSONERIA JURIDICA POR RESOLUCION No. 00271 DE
AGOSTO---- 09 DEL ANO 1995 DEL:

DEPARTAMENTO ADMINISTRATIVO JURIDICO DIVISION ASUNTOS
DELEGADOS DE LA NACION GOBERNACION DEL VALLE

A LA:

CORPORACION PARA EL DESARROLLC DE LA BIOTECNCOLOGIA CORPORACION
BIOTEC

CERTIPFICA:

VIGENCIA: TERMINO INDEFINIDO

CERTIFICA:

OBJETO: LA CORPORACION BIOTEC TIENE COMOC MISION FUNDAMENTAL,
CREAR Y DESARROLLAR CAPACIDAD DE INVESTIGACION, DESARROLLO Y
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PRODUCCION EN BIOTECNOLOGIA RELACIONADA CON SALUD, ALIMENTOS,
MEDIO AMBIENTE Y PRODUCTOS AFINES PARA LA POBLACION COLOMBIANA Y
CAPACIDAD DE GESTION Y ENLACE PARA IMPULSAR LA INTEGRACION ENTRE
EL GOBIERNO, LA EMPRESA PRIVADA Y LA COMUNIDAD EN GENERAL A
NIVEL NACIONAL O INTERNACIONAL DENTRO DE FPARAMETROS DE
DESARROLLO SOSTENIBLE Y DE ACUERDO CON LAS NECESIDADES A CORTO Y
LARGO PLAZO DE LA SOCIEDAD.

CERTIFICA:

FORMA DE ADMINISTRACION: ASAMBLEA GENERAL, CONSEJO DIRECTIVO,
DIRECTOR. -

FUNCIONES DE LA ASAMBLEA GENERAL; ENTRE OTRAS: A. TRAZAR LAS
POLITICAS Y LINEAMIENTOS GENERALES PARA EL MEJOR CUMPLIMIENTO DE
1.0S OBJETIVOS DE LA CORPORACION BIOTEC. B. ELEGIR DOS MIEMBROS
DEL CONSEJO DIRECTIVO. E. APROBAR LA DISOLUCION DE LA
CORPORACION BIOTEC, CONFORME A LO DETERMINADO EN LOS PRESENTES
ESTATUTOS.

FUNCIONES DEL REPRESENTANTE LEGAL - DIRECTOR: A. FOMENTAR
ACTIVIDADES QUE REALICEN LOS OBJETIVOS DE LA CORPORACION. B....
C. CUMPLI Y HACER CUMPLIR LOS PRESENTES ESTATUTOS Y ILOS
REGLAMENTOS DE LA CORPORACION BIOTEC, SUJETOS A LAS LIMITACIONES
DE LA LEY, D.... E. CELEBRAR LOS ACTOS Y CONTRATOS QUE SEAN
NECESARIOS, PARA LA CORRECTA OPERACION DE LA CORPORACION Y CON
AUTORIZACION DEL CCONSEJO DIRECTIVQO, CUANDO EXCEDAN DE LA CUANTIA

QUE ESTE LE SENALE. F.... "G.... H. PRESENTAR, CONJUNTAMENTE
CON EL REVISOR FISCAL LOS ESTADOS FINANCIEROS Y LOS BALANCES DE
La CORPORACION BIOTEC. I. EJERCER LOS DERECHOS . QUE

CORRESPONDAN A LA CORPORACION COMO TITULAR DE ACCIONES Y DEMAS
TITULOS VALORES. J....

CERTIFICA:

DOCUMENTO: Certificado . NRO: S/N
FECHA: 1997/03/21 :
ORIGEN:

DEPARTAMENTO ADMINISTRATIVO . JURIDICO DIVISION ASUNTOé
DELEGADOS DE LA NACION GOBERNACION DEL VALLE
FECHA INSCRIPCION: 1997/04/25 NRO. 1031 LIBRO: 01

FUERON NOMBRADOS :
DIRECTOR: MTRYAM SANCHEZ MEJTA

C.C. No. 31.212.595
REPRESENTANTE LEGAL

CERTIFICA:

J
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CERTIFICA:

DOCUMENTC: Acta NRO: 07
FECHA:2000/04/07
ORIGEN:

ASAMBLEA GENERAL DE SOCIOS
FECHA INSCRIPCION: 2000/10/25 NRO. 02004

FUERON NOMBRADOS :

CONSEJO DIRECTIVO
PRINCIPALES SUPLENTES
UNIVERSIDAD DEL VALLE: OSCAR
ROJAS R.-CESAR AUGUSTO
LONDONO-IVAN ENRIQUE RAMOS

LEVAPAN: HECTOR MEZA
C.C. 14,958,236

SECRETARIA DE AGRICULTURA DEL
DEPARTAMENTC DEL VALLE:
BEATRIZ OROZCO

C.C. 29,331,910

SMURFIT CARTON DE COLOMBIA
S.A.: JORGE BERRIO
C.C. 8,290,852

UNIVERSIDAD TECNOLOGICA DEL
CHOCO: HECTOR DAMIAN MOSQUERA

CERTIFICA:

DOCUMENTO: Acta NRO: 07
FECHA: 2000/04/07
ORIGEN:

ASAMBLER GENERAL DE SOCIOS
FECHA INSCRIPCION: 2000/10/25 NRO. 02004

FUERON NOMBRADOS:
BKR FERNANDEZ Y ASOCIADOS INTERNATIONAL
REVISOR FISCAL FIRMA

LIBRO: 01

LIBRO:

0l
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CERTIFICA:

DOCUMENTO: Documento Privado NRO: -—--—--f-———e=-
FECHA: 2000/09/20
FECHA INSCRIPCION: 2000/10/25_ NRO. 02005 LIBRO: pl

LA FIRMA BKR FERNANDEZ Y ASOCIADOS INTERNATIONAL
NOMBRO A:

OWER ANTONIO CASSETTA V.
cC.C. 16,783,454
REVISOR FISCAL PRINCIPAL

EDISON ARANTES ROSAS ROJAS
C.C. 16,727,080
REVISOR FISCAL SUPLENTE

CERTIFICA:

FUNCIONES DEL REVISOR FISCAL: A. PRESENTAR AL CONSEJO
DIRECTIVO, CONJUNTAMENTE, CON EL DIRECTOR, LOS ESTADOS
FINANCIEROS Y BALANCES ANUALES DE LA CORPORACICN BIOTEC. B....
C. REVISAR LOS LIBROS Y ESTADOS FINANCIEROS DE LA CORPORACION
BIOTEC Y SUMINISTRAR A LA ASAMBLEA Y AL CONSEJO DIRECTIVO LAS
ACLARACIONES O INFORMES QUE LE SEAN SOLICITADAS. D. ESTABLECER
LAS NORMAS DE CONTROL QUE PERMITAN AUDITAR LAS OPERACIONES
CONTABLES Y FINANCIERAS DE LA CORPORACION. E.....

CERTIFI C A :

DEL PATRIMONIO Y LA FORMA DE HACER LOS APORTES: 1. EL CONJUNTO
DE TODOS SUS BIENES, DERECHOS DE INDOLE ECONOMICO Y FRUTOS EN LA
CARTA DE CONSTITUCION CONSTARA EL APORTE PATRIMONTAL INICIAL DE
LA CORPORACION. 2. LA POSESION Y ADQUISICION DE TODA CLASE DE
BTENES, AJUSTANDOSE EN SUS ACTOS DE DISPOSICION Y ADMINISTRACION
A LAS NORMAS QUE LE SEAN APLICABLES Y DESTINANDO SUS FRUTOS A
1.OS FINES QUE LE SON PROPIOS, TODC ELLOC DE CONFORMIDAD CON TLOS
PRESENTES ESTATUTOS. 3. LOS INTERESES O BENEFICIOS GENERADOS
POR SUS ACTIVIDADES REGULARES. 4. LOS APORTES, AUXILIOS Y
TRANFERENCIAS QUE SE OTORGUEN POR ENTIDADES PUBLICAS DE
CUALQUIER ORDEN. 5. LAS DONACIONES, HERENCIAS Y LEGADOS QUE SE
OTORGUEN POR PERSONAS NATURALES O JURIDICAS DE CARACTER PRIVADO.
6. CUALQUIER OTRO INGRESO QUE TENGA TAL CARACTER SEGUN ESTOS
ESTATUTOS.

CERTIFICA:
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CERTIFICA:

QUE NO FIGURAN INSCRIPCIONES POSTERIORES A LA FECHA DEL PRESENTE
CERTIFICADO, QUE MODIFIQUEN TOTAL O PARCIALMENTE SU CONTENIDO.

LOS ACTOS DE REGISTRO QUEDAN EN FIRME CINCO (5) DIAS HABILES
DESPUES DE LA FECHA DE SU INSCRIPCION, SIEMPRE Y CUANDQ, DENTRO
DE DICHOC TERMINO NO SEAN OBJETO DE RECURSOS EN LA VIA
GUBERNATIVA.

DE CONFORMIDAD CON EL DECRETO 2150 DE 1.995 Y LA AUTORIZACION
IMPARTIDA POR LA SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO,
LA FIRMA MECANICA QUE APARECE A CONTINUACION TIENE PLENA VALIDEZ
PARA TODOS LOS EFECTOS LEGALES.

EN CONSTANCIA EXPIDO EL PRESENTE EN CALI A 1LOS 30
DIAS DEL MES DE SEPTIEMBRE DEL ANOC 2,003 HORA: 17:00:50:11

EL SECRETARIO.




al

=

fadicacion : DEO2IZSH B8DGBRRL
focha (AIDY: PRES-12-86 1b=d3:dd

Tranite

DA

- ——— e —

SUPERTHDUSIRIA ¥ COHERCID

+ €52 PATENTES D

Foligs: ¢

1 REGISTRG/ 538 FETICIOM

Uegendencia: 2828 DIVISION DE MUEVRS CREACIGNES

NIT ¢+ B00176089-2

RECIRO OFICIAL HE CAJA : 03 - 94,112
FECHA i DICIEMBRE 24 DE 2003

teget CONSIBRACION tHin

DEPDSITARTE TIPC PAGD EANCD CUENTA No.

PG FECHA P50 Vr. PAGD

CORPORACEON BITTEC CONSTGNACION  BAKCO POPULAR  050-00110-4

ey £ DN CEPT O WK

11889926  05/12/2003 535,000.00

CANT. RENTISTICD CORCEFTO TOTAL CONCEPTO
{ 350003-01-01 SOLICITUDES B3 EXAMEN DE PATENTABILIDAD DE INVEW 339,000.00
TOTAL & § 335,000.00

SOM:  TRESCIENTOS TREINTA Y CINCO MIL PESOS

RESPONSABLE : - é,(fv -

RECIBO DE CAJA APLICADD AL EXPEDIENTE Mo.
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

2020
Bogot4, D.C.,

Doctor

JORGE E VERA VARGAS

Corporacién para el Desarrollo De La Biotecnologia
(Apoderado)

ASUNTO Radicaciéon 02-21258
Tramite 002
Evento 001
Actuacion 430
Oficio .n» 0" 6281
Folios .

. Como resultado del examen de fondo, realizado con fundamento enel articulo 45 de
la Decisién 486 de la Comisién de la Comunidad Andina, se le comunica:

Documentos estudiados:

Los textos estudiados fueron la descripcion (Folios: 11 a 20) y las reivindicaciones 1
a 12(folios: 212 22).

La presente solicitud no reivindica prioridad.
Objeto de invencion:

El objeto de la presente solicitud se refiere a un proceso para la remocion de acido
sulfhidrico y conversién microbiolégica en una corriente gaseosa a partir de un
soporte fijo 0 empaque de bagazo de cafia que comprende:

+ La inoculacion del bagazo antes de disponerio en el reactor
Mantener una Temperatura de 15 a 30°C
Mantener una humedad del soporte entre 50 y 75%
Controlar la variacién del pH del soporte de 7 hasta llegar a 2
Oxidar biolégicamente el acido sulfhidrico desprendido del soporte
Neutralizar el material lixiviado,
donde los microorganismos con los que se inocula el bagazo se seleccionan de
microorganismos provenientes de bios6lidos aerbicos. Asi mismo se reclama el
aparato para llevar a cabo dicho proceso.

> & > - »

El objeto de la solicitud definido anteriormente se clasifico en la IPC B01D 53/52 Y
B01D 53/84

Claridad de la solicitud:

£l articulo 30 de 1a Decisién 486 de la Comisidn de la Comunidad Andina establece que: “Las
relvindicaciones definirén la materia que se desea prolegsr mediante la patents. Deben ser claras y
concisas y estar enteraments sustentadas por la descripcion.




Las reivindicaciones podrén ser independienies o dependientes. Una reivindicacién sera independiente
cuando defina la materia que Se desea proteger sin referencia a ofra reivindicacion anterior. Una
reivindicacién seré dependiente cuando defina la materia que se desea proleger refiriéndose a una
reivindicacién anterior, Una reivindicacién que se refiera a dos o mds reivindicacfones anterioras se
considerara una reivindicacion dependiente miltiple.”

La reivindicacion 8 reclama un proceso en donde el sulfato de calcio al cabo de 4
horas se acumula sobre un 95%. El hecho que el sulfato se acumule sobre un 95%
es un resultado que se podria alcanzar con otros procesos no relacicnados con la
presente invencién. Asi pues, que los procesos se deben definir a través de las
caracteristicas técnicas de sus operaciones, que permiten hacer diferencia de la
materia que existe en el estado de la técnica y no mediante el resultado esperado.
En este caso jcudles son las caracteristicas especificas de este proceso que
permiten alcanzar tal resultado?

La reivindicacién 10 reclama un proceso en donde la adicion del inoculo permite
remover hasta un 99.9% del acido sulfhidrico por oxidacioén bioldgica.

El porcentaje de remocién es un resultado a alcanzar, pero no constituye una
caracteristica técnica que defina la invencion, éste resultado puede aparecer siempre
y cuando se acompaiie de las caracteristicas que llevan a alcanzarlo. E! decir que se
afnade el inoculo tampoco es una caracteristica que distinga la invencidén por cuanto
no se establece ¢Qué tiene de especial dicho inoculo? que permite alcanzar el
“resultado esperado”.

Seg(in lo anterior las clausulas en mencién no pueden ser consideradas claras a la
luz del articulo 30 de la Decisién 486.

Adicionalmente la descripcién no revela de una manera suficiente la invenciéon como
para que un tercero pueda reproducirla y Hegar a los mismos resultados, teniendo en
cuanta que el no puede establecer con exactitud cual puede ser el “inoculo de
biosélidos aerdbicos seleccionados”.

La

Determinacién del estado de la técnica:

El articulo 16 de la Decisi6n 486 de la Comisién de la Comunidad Andina establece que "El estado de
fa técnica comprenderé todo lo que haya sido accesible al publico por una descripcién escrita u oral,
ulilizacién, comercializacién o cualquier otro medio antes de fa fecha de presentacion de la solicitud de
Patenta o, en su caso, de la pricridad reconocida.

Sélo para el efecto de la determinacién de la novedad, también se considerara dentro del estado de la
técnica, el contenido de una solicitud de patente en trdmite ante la oficina nacional competente, cuya
fecha de pressentacion o de prioridad fuese anterior a la fecha de presentacién o de prioridad de la
solicitud de patente que se estuviese examinando, siempre que dicho contenido esté incluido en la
solicitud de fecha anterior cuando ella se publique o hubiese transcurrido el plazo previsto en el articulo
40",

Considerando que la fecha de presentacién de solicitud de patente en estudio es 8
de marzo de 2002, se buscaron documentos del estado de la técnica relacionados,
con fecha de publicacién anterior a esta.

Se hizo la bisgueda de documentos relevantes en el estado de la técnica,
entendiendo como estado de la técnica la definicidn provista en el articulo 16 de la
Decision 486 de la Comisién de la Comunidad Andina y las excepciones fijadas en el
articulo 17 de la misma.

—
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Se encontré como anterioridades (documentos cuya fecha de publicacién es anterior
a la fecha de presentacién de la primera solicitud de patente sobre la cual se
relvindica prioridad o de la fecha de presentacion de esta solicitud) que pueden
afectar |a patentabilidad del objeto de la presente solicitud:

. Fecha de
0
N Documento Titulo Publicacién
1 CA2312557 Two stage hybride Biofiltration 2001-07-01
JP02126917 Deodorizing Methods 1990-05-15
Process and apparatus for the ]
US5747331 purification of gases 1998-05-05

Evaluacion de los requisitos de Patentabilidad:

El Articulo 14 de la Decisién 486 de la Comisién de la Comunidad Andina el cual establece: "Los
Paises Miembros otorgarén Patentes para las invenciones, sean de producto o de procedimiento en
todos los campos de /a fecnologla slempre que sean nuevas, fengan nivel inventivo y sean
susceptibles de aplicacién industrial".

Se procedio a evaluar los requisitos de novedad, nivel inventivo y aplicacion industrial
con el fin de establecer la patentabilidad de la invencién reivindicada en la solicitud
en estudio.

Evaluacién de Nivel Inventivo:

El articulo 18 de la Decisidn 486 de la Comisién de Ia Comunidad Andina establece que "Se
considerard que una invencién tiene nivel inventivo, si para una persona del oficio normalmente
versada en la materia t&chica corraspondients, esa invencion no hubiese resultado obvia ni se hubiese
derivado de manera evidents del estado de la técnica”,

El Nive! Inventivo se evalud por comparacién entre lo solicitado y encontrado en el
estado de la técnica y que se relaciona con el objeto reivindicado y de acuerdo con
la definicion de nivel inventivo del Articulo 18 de la Decision 486 de la Comisidndela
Comunidad Andina.

La reivindicacioén 1 y sus dependientes reclaman un proceso para la remocién de
acido sulfhidrico y conversién microbiolégica en una corriente gaseosa a partirde un
soporte fijo o empaque de bagazo de cafia que comprende: La inoculacién del
bagazo antes de disponerio en el reactor, mantener determinadas condiciones de
temperatura y humedad (aspersion) al interior de un reactor, controlar la variacién del
pH del soporte de 7 hasta llegar a 2, oxidar biolégicamente el acido sulfhidrico
desprendido del soporte y neutralizar el material lixiviado ;donde los
microorganismos con los que se inocula el bagazo se seleccionan de
microorganismos provenientes de biosdlidos aerébicos y donde se efectda un
arrastre y neutralizacion del lixiviado. Las reivindicaciones 11 y 12 reclaman el
biofiltro donde se lleva a cabo la degradacion del contaminante el cual puede estar
dispuesto en baterias de 2 o mas. En la descripcién se menciona claramente que
los microorganismos preferentes para la oxidacién pertenecen al genero Thiobacillus.

El documento CA2312557 ¢ D1, revela la necesidad de remover el &cido sulthidrico
de los efluentes industriales y menciona el uso de bacterias del genero Thiobacillus
para la degradacién de dicho contaminante. Asi mismo divulga el uso de biofiltros
empaquetados con matrices organicas o inorganicas y estables a pH inferioresa 7.



De igual manera durante la degradacion de los contaminantes se emplea la
humectacién del compuesto entrante asl como la remocidn por arrastre del producto
degradado. Asi mismo, en la figura 2 se muestra claramente como se puede
presentar la disposicion de 1 0 més biofiltros.

El Documento JP02116917 o D2, divulga un biofiltro conteniendo microbios que
degradan los componentes malolientes de las aguas residuales de las plantas de
tratamiento de aguas y donde se emplea humectacion del biofiltro y donde se
efectia una neutralizacion del lixiviado.

El documento US5747331 o D3 revela el concepto de poner en contacto sustancias
gaseosas contaminantes tales como el H2S con microorganismos capaces de
degradarlos usando biofiliros o birreactores empaquetados con una matriz orgénica
en donde se inmovilizan los microorganismos pertenecientes preferiblemente al
género Thiobacillus.

Como se puede observar el problema técnico que se pretendia resolver, que era
remover el acido sulfhidrico en ambientes gaseosos contaminados empleando
biofiltracién, usando microorganismos del género Thiobacillus inmovilizados sobre
una matriz orgénica y manteniendo condiciones de operacién que permiten el
crecimiento del microorganismo, resulta obvio partiendo de las anterioridades D1 a
D3. Esto teniendo en cuenta que la principal diferencia entre el proceso reclamado
en la presente solicitud y los divulgados en tas anterioridades es el tipo de matriz
empleada, la cual constituye un residuo reconocide de la industria azucarera y que
por ello puede constituir un candidato optimo a emplear como matriz de biofiltros
ampliamente conocidoes en el estado de la técnica. De la lectura de la solicitud no se
encuentra cual es el aporte a la técnica de la presente invencién, por cuanto no se
revela si al emplear este tipo de matriz se van a obtener resultados sorprendentes
respecto a Ios que se obtienen en los procesos de las anterioridades o, sl los
microorganismos de biosdlidos aerébicos seleccionados exhiben caracteristicas
inesperadas (diferentes a los M.O de las anterioridades) que contribuyen a una
mayor eficiencia del proceso de bioconversion.

Tampoco se muestran en la solicitud datos experimentales que permitan establecer
que la capacidad del proceso, su eficiencia y demas caracteristicas de la invencién
representan un salto cualitativo sobre la forma en la que se ha resuelto el mismo
problema en el estado de la técnica.

De acuerdo con lo anterior se establece que el objeto de esta solicitud podria resultar
obvio para una persona del oficio normalmente versada en la materia y derivarse de
manera evidente del estado de la técnica.

N° Documento Rel\:;lec‘l:;adcal:nes Requisito que afecta

1 CA2312557 1a12 Nivel inventivo

2 JP02126917 1a12 Nivel inventivo
US5747331 1a12 Nive! inventivo

En cumplimiento del articulo 45 de la Decision 486 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias
contados a partir de la fecha de la notificacion de la presente comunicacién. En caso
de no dar respuesta al presente requerimiento o si a pesar de la respuesta
subsistieran los impedimentos para la concesidn, se denegaré la patente.
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Notifiquese el presente oficio conforme a lo dispyesto en el numeral 6.2, literal e), del
capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

ALIX CARMEN A CESPEDES DE VERGEL
Jefe de la Division de Nuevas Creaciones

El anterior/ requerimiento fue notificado por fijacibn en lista, de

fecha a8 JUN. 28

CONCEPTO TECNICO EXAMINADOR TECNICO
N°: 894 Cédigo N°: 202063 2006-08-01
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(54) SYSTEME HYBRIDE DE BIOFILTRATION EN DEUX ETAPES
{54y TWO.STAGE HYBRID BIOFILTRATION

CT))

A hybrld fitter system for degrading a sulfur-
contalning compound having a primary stage sacrificial
fiter and a secondary stage biofilter is disclosed.
This hybrid filter system significantly increases the
lifetime of the biofilter providing a cost effective
and removal effective hiofiltration filter system. The
process consiste of two filtration stages, a primary
stage sacrificial filtration and a secondary stage
biofitration. A small percentage of the sulfur-
containing compound ie oxidized to elemental sulfur
which blocks the pore space of the filter matrix. The
primary stage sacrificial filter is used to trap and
remove elemental sulfur which i produced when the
sulfur-containing compound is passed through the
filter. To protect the secondary stage biofilter from
premature plugging by precipitated elemental sulfur the
primary stage sacrificial fiter is used to capture the
precipitated elemental sulfur. It is then sacrificed on
a regular basis to minimize the impact of the elemental
sulfur on the secondary stage  biofilter.
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File: 30319.62

TWO-STAGE HYBRID BIOFILTRATION
Field of the Invention

This invention relates to biofiltration processes and more particularly to a process and
filter for increasing the biofilter efficiency in removal processes of sulfur-containing
compounds.

Background of the Invention

Environmental regulations are implemented to restrict the emission of pollutants into the
atmosphere. Accordingly, it i3 necessary to reduce the amount of pollutants to their
required level. Many chemical processes, such as fossil fuel conversion processes,
release sulfur-containing compounds which must be removed from the effluent stream
due to their negative environmental impact and high toxicity to most life forms.
Hydrogen sulfide (H,S), for example, is one of the most common sulfur-containing
compound whichTieeds removal and- disgosal-siggg-tlﬁs-aci_c_i_ gas-isextremely toxic and’)

— i —

vggy:c'_arr_aﬁﬁ..i—n-ﬂxe-pres;ﬁ:—:é of water;] Other toxic sulfur-containing compounds which
need to be removed from emitted effluents before entering the atmosphere include:
carbon disulfide, sulfur dioxide, carbony! sulfide, dimethy! sulfide, dimethy! disulfide,
methyl mercaptan, and ethyl mercaptan.

In recent years, environmental concerns and the introduction of new environmental laws
and regulations have brought about an increasing interest in more effective and
economical decontamination processes.

The majority of the biological world derives energy from the oxidation of organic
compounds, However, there exist some groups of microorganisms that derive metabolic
energy and reducing equivalents for their biosynthesis from the oxidation of inorganic
clements and compounds. Biofiltration'processes make use 6f these types of metabolism
(to remové sulfur-containing compounds from effluent ges streams.

. l\
Canadian Patent Application A
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A biofilieris sually. composed.of an oraanic material, Siich 45.cofpost, peat Sr-wood 7

baik, Having microorgamisms attacied tiéreto which are capable of decontaminating.an/

effluent gas sirearn; SThe component of interest is degrailey e he gas stream passes __/
tHE bicfilier through the metabolizing action.of the microorganisms withiri the filter7

A number of microbial processes for the oxidation of hydrogen sulfide have been
described in the patent literature. For example, TP Patent 02126917 describesa/
d’éﬁioﬁiiiﬁéfmj The decontamination is carried out in two peat packing layers
carrying microorganisms. Similarlyll__]_@_.‘;!fgtf_n_t_-y_g;-_S_,f_?ﬂg_?i‘[_dgcloses a process and an
apparatus for the removal of sulfur-containing compounds from waste gases with the aid
of microorganisms. The invention described therein is also a two-stage biodegradation
process wherein in the second stage the pre-purified gas is contacted again with the
microorganisms to degrade any remaining sulfur-containing compounds. The publication
in VDI Berichte 735, Biologische Abgasreinigung, VDI Verlag, Dusseldorf, pp. 129-138,
1989, also discloses the use of (Thlobacillus spp, microorganisms for the degradation of
hydrogen sulfide in waste gases.

Even though the above mentioned processes disclose biofiltration methods for the
removal of toxic waste gases, there are still problems associated with the removal

strategies, such as short biofilter age or incomplete decontamination.

The design of biofilters depends upon a number of criteria; some of which are the
ipGrosity of the filter material, the Srface area available'for the fiiicioorganisms in the
ofgafiie materialjto attach to, the loft of the organic material and last but not léast, the cost
of the media. |

'
It is apparent, that there is a need for effective and lasting biofilters in order to make
biofiltration processes more cost effective. The methods disclosed in the prior art attack
the problem of biofilter effectiveness by passing the waste gas through two or more
biofilters to achieve satisfactory decontamination. Another approach is the post-cleaning
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or chemical “polishing” of the decontaminated gas stream by passing the purified waste

gas through activated carbon. However, the biofilters have to be changed quite

frequently due to the deposition of solid residues and physical collapse of the biofilter
material. These deposits drastically reduce the capability of the biofilter to remove waste
gases since the porosity and the surface area of the biofilter are significantly reduced
because of pore blockage. Another aspect of this scenario is the economical disadvantage
of the methods described above as the production of biofilters is costly and time

consuming.

It is an object of this invention to provide an apparatus and a method for conducting
efficient biofiltration processes which are also more cost effective.

It is another object of the invention to provide a method for increasing the lifetime of
biofilters.

It is an object of one embodiment of this invention to provide a method and an apparatus
for the effective removal of hydrogen sulfide.

The invention disclosed herein obviates this difficulty, by providing a method and an
apparatus including two filtration stages with two different filters, a primary stage
sacrificial filter and a secondary stage biofilter; a hybrid biofilter system.

Summary of the Invention

In accordance with the invention there is provided a system having two filters seriaily
interconnected, only one of the two filters being a biofilter having microorganisms placed
therein for removing an unwanted sulfur-containing compound contained within a ges, a
method for removing the sulfur-containing compound contained within the gas
comprising the ordered steps of:
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(e) passing the gas through a first of the two filters, the first filter being a primary
stage sacrificial filter for removing elemental sulfur that is formed when the gas passes
through the first filter, said-first filter béifig stable at.a pH.<7; and sibsequently

(b) passing the gas through the biofilter for forming a degradation product from

the sulfur-containing compound; said bioflteF bEing SEbIE at apH <7.

In accordance with the invention there is further provided a filter arrangement for
forming a degradation product from a sulfur-containing compound contained within a gas
having two sequential filters, only one of the two sequential filters being a biofilter
having microorganisms placed therein, the filter arrangement comprising: (a) a first filter
for removing elemental sulfur which is formed when the sulfur-containing compound
passes through the first filter, said first filter being stable ata pH <7; and (b)a biofilter
disposed in such & manner as to receive a remaining sulfur-containing compound from
the first filter, the biofilter for degrading the remaining sulfur-containing compound to
form the degradstion product, sgi'diﬁioﬁjger;b_e_i_ng'sga_lil_t_-._yt_‘_a:pﬂ'_{_,’l_.}

Furthermore, in accordance with another embodiment of the invention there is provided a
system having two sequential filters, only one of the two sequential filters being a
biofilter for removing a sulfur-containing compound from a gas, a method for increasing
a filter effectiveness and prolonging a lifetime of the biofilter comprising the steps of:
(a) passing the gas containing the sulfur-containing compound through a first filter for
removing elemental suifur which is formed when the sulfur-containing compound passes
through the first filter, the first filter being stable at a pH<7; (b) passing the gas
containing a remaining sulfur-containing compound to the biofilter; and (c) passing the
gas containing the remaining gaseous sulfur-containing compound through the biofilter
for removing the remaining gaseous sulfur-containing compound from the gas, the
biofilter being stable at pH<7.

Advantageously, the present invention provides a method and an apparatus for
conducting efficient biofiltration processes which are also more cost effective. Itisa
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further advantage of the invention to provide & method for increasing the lifetime of
biofilters.

Brief Description of the Drawings

Exemplary embodiments of the invention will now be described in accordance
with the drawings in which:

Figure 1 shows a schematic presentation of the primary stage sacrificial filter;
Figure 2 shows a schematic presentation of the secondary stage biofilter; and

Figure 3 presents a graph showing performance data of the secondary stage biofilter.

Detailed Description of the Invention

The method and the apparatus in accordance with the invention provides an efficient way
of conducting biofiltration processes which are elso more cost effective. The process in
accordance with the invention includes two filtration stages: a first filtration stage
including a primary stage sacrificial filter and a second filtration stage including a
secondary stage biofilter.

Turning to Figure 1 a schematic presentation of the primary stage sacrificial filter is
shown. The primary stage sacrificial filter preferably has at least two cylindrical vessels
10° and 10" arranged in a parallel configuration. The gas containing the unwanted sulfur-
containing compound is directed in an up flow manner through all vessels in a parallel
configuration. The gas is either pressurized before entry or pulled through the system
using & fan. The vessels 10° and 10" are typically 1 meter (3.3ft) in height and usually 1-
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3 meters (3.3-9.9Rt) in diameter. The appropriate diameter is chosen depending upon the
application and how much gas has to be treated.

The vessels 10’ and 10" are filled with a filter matrix 12’ and 12" as indicated by the gray
ghaded area in Figure 1. In a preferred embodiment in accordance with the instant
invention coarse sphagnum peat is used as the filter matrix, Coarse sphagnum peat for
this application is peat which is retained on a plastic mesh with a square hole inner
dimension of 1cm by 1¢m (0.4in by 0.4in). Other dimensions may be used. The plastic
mesh is made from polyethylene or polypropylene or a like material. Sphagnum peat is
best suited because it has a relatively high surface area and porosity and is stable under
acid conditions, i.e. the filter matrix material has to be stable at a pH<7. Alternatively
(othier filter matfites may be uséd including{sphagnum peag or any other type of peat, pre-

molded or cut/shredded plastic media, "&'_9_‘.1_',‘.’!‘&1’5' or inorganic materials such as crushed
rock products and re-manufactured rock products, e.g. Perlite - a generic term for a

naturally occurring siliceous rock, or a combination of these materials.

The direction of the gas flow is indicated by the direction of arrows presented in Figure 1.
The incoming gases are applied to the entry side 14 of the primary sacrificial stage filter
in an up flow manner. After the incoming gases pass the entry side 14, they are passed
through a gas moisturisation zone 16. There, the incoming gases are moisturized by fine
droplets of water which are injected into the gas stream through the use of a fine spray
nozzle. Altematively, the incoming gases are moisturized by steam injected directly into

the gas stream. S 0]°

The primary stage sacrificial filter is used to trap and remove elemental sulfur which is
produced by the chemical oxidation of hydrogen sulfide in the presence of water and
oxygen. The elemental sulfur is precipitated onto the filter matrix 12° and 12”, for
example onto the peat, and causes premature plugging of the filter matrix and hence
reduces the air flow through the filter matrix. The elemental sulfur accumulates until the
pore spaces between the filter matrix, e.g. the peat strands, become occluded.
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Claims
‘What is claimed is:

1. Ina system having two filters serially interconnected, only one of the two filters being
a biofilter having microorganisms placed therein for removing an unwanted sulfur-
containing compound contained within a gas, a method for removing the sulfur-
containing compound contained within the gas comprising the ordered steps of:

(a) passing the gas through a first of the two filters, the first filter being a primary
stage secrificial filter for removing elemental sulfur that is formed when the gas passes
through the first filter, said first filter being stable at a pH < 7.0; and subsequently

(b) passing the gas through the biofilter for forming a degradation product from
the sulfur-containing compound, said biofilter being stable at a pH < 7.0.

2. A method as defined in claim 1 further comprising the step of rinsing at least the
biofilter for removing the degradation product from the secondary stage biofilter.

3. A method as defined in claim 2, wherein a matrix material of the two filters is selected
from the group consisting of peat, plastic media, wood chips, and crushed rock products.

4. A method as defined in claim 3, wherein the matrix material of the two filters is
compfised of Coarse sphagnum peat.

5. A method as defined in claim 2 further comprising the step of monitoring 4 pressure
differential of the gas upon passing the first filter, said pressure differential being used as
an indicator for determining a level of pore blockage in the first filter.

6. A method as defined in claim 5 further comprising the step of monitoring a pressure
differential of the gas when said gas passes the biofilter, said pressure differential being

used as an indicator for determining & level of pore blockage in the biofilter.

16
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7. A method as defined in claim 2 wherein the sulfur-containing compound'is selected
from the group consisting of hydrogen sulfide, carbonyl sulfide, dimethyl sulfide,
dimethyl disulfide, methyl mercaptan, ethyl mercaptan, carbon disulfide, and sulfur
dioxide.

8. A method as defined in claim 2, wherein the microorganisms are selected from tllze _
group consisting of Beggiatoa spp., Thiothrix spp.,tﬁioploca spp.{-Thiospirillopsis spp.,
Achromatium spp., Thiobacterium spp., Macromonas spp., Thiospira spp., Thiovulum
spp., Bilophococcus spp., Thiomicrospira spp., Thiodendron spp., Thiosphaera spp.,
Paracoccus spp., Hyphomicrobium spp., Acidophillum spp., Thermothrix spp.,
Sulfolobus spp., Acidianus spp., Hydrogenobacter spp.

9. A filter arrangement for forming a degradation product from a sulfur-containing
compound contained within a gas having twa sequential filters, only one of the two
sequential filters being a biofilter having microorganisms placed therein, the filter
arrangement comprising:

(a) a first filter for removing elemental sulfur which is formed when the sulfur-
containing compound passes through the first filter, said first filter being stable ata
pH < 7.0; and

(b) a biofilter disposed in such a manner as to receive a remaining sulfur-
containing compound from the first filter, the biofilter for degrading the remaining sulfur-
containing compound to form the degradation product, said biofilter being stable at a
pH <7.0. '

10. A filter arrangement as defined in claim 9 further comprising ges EOISHuTiZin}

ymeansythe ges moisturizing means being disposed in such a manner as @hy_l_!lldlfy_tge
sGlfiF-containing compound before said sulfur-containing compound enters the first
filter.

17
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11. A filter arrangement as defined in claim 10 further comprising rinsifig means for-7

removing the degradation product. -

12. A filter arrangement as defined in claim 11 further comprising pressure sensing
means for monitoring a pressure differential when the sulfur-containing compound passes
the first filter, the pressure sensing means for indicating available pore space in the first
filter,

13. A filter arrangement as defined in claim 12 further comprising pressure sensing
means for monitoring a pressure differential when the sulfur-containing compound passes
the biofilter, the pressure sensing means for indicating available pore space in the
biofilter.

14, A method as defined in claim 11 wherein the sulfur-containing compound is selected
from the group consisting ofihydrogen stlfide; carbonyl sulfide, dimethy sulfide,

~dimethyl disulfide, methy] mercaptan, ethyl mercaptan, carbon disulfide, and sulfur

dioxide.

15. A method as defined in claim 14, wherein a matrix material of the two filters is
selected from the group consisting of peat, plastic media, wood chips, and crushed rock
products.

16. A method as defined in claim 15, wherein the matrix material of the two filters is
comprised of coarse sphagnum peat.

17. A method as defined in claim 14, wherein the microorganisms are selected from the
group consisting of Beggiatoa spp., Thiothrix spp., Thioploca spp., Thiospirillopsis spp.,
Achromatium spp., Thiobacterium spp., Macromonas spp., Thiospira spp., Thiovulum
spp., Bilophococcus spp., Thiomicrospira spp., Thiodendron spp., Thiosphaera spp.,
Paracoccus spp., Hyphomicrobium spp., Acidophillum spp., Thermothrix spp.,
Sulfolobus spp., Acidianus spp., Hydrogenobacter spp.

18
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18. In a system having two sequential filters, only one of the two sequential filters being
a biofilter for removing a sulfur-containing compound from a gas, & method for
increasing a filter effectiveness and prolonging a lifetime of the biofilter comprising the
steps of:

(2) passing the gas containing the sulfur-containing compound through a first
filter for removing elemental sulfur which is forméd when the sulfur-containing
compound passes through the first filter, the first filter being stable at a
pH <7.0;

(b) directing the gas containing a remaining sulfur-containing compound to the
biofilter; and

(c) passing the gas containing the remaining sulfur-containing compound through
the biofilter for removing the remaining sulfur-containing compound from the gas, the
biofilter being stable at pH < 7.0.

19. A method as defined in claim 18 further comprising the step of monitoring a pressure
differential of the gas upon passing the first filter, said pressure differential being used as
an indicator for determining a level of pare blockage in the first filter.

20. A method as defined in claim 19 further comprising the step of replacing the first

filter when a pore blockage is indicated for avoiding a premature pore blockage of the
biofilter.

19
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growth period. Thiobacillus DSM 8985 had all the charac-
teristics of growth:

the amount of sulfate incraased

the pH sunk

the microbe density increased

. hydrogen sulfide and carbonyl sulfide (measured in the

discharge gas) were generated
the carbon disnlfide content sunk

The above examples illustrate that the biodegradation of 10

sparingly-solobie gases in # microbe suspension surprisingly
ﬁmclionsvuywellmththepoceuaoemdlngtoﬂ;elwen—
tion. Adjnsting the conditions in a microbe suspensicn is
very easy and with a microbe suspepsion it Is poasible to
significantly and quickly reduce the pollutant level of a gas
mthuaseemdbiodemdaﬂonstagephcedmemﬂuun
remove the remaining pollutant from the gas. For instance,
the problems enconntered with peat filters in cases where the
carbon disulfide content is high, are eliminated in case the

15

pollutant concentration {s lowered by pre-cleaning the gasin 20

a microbe suspension prior to directing it into a peat filter.

In the above description the invention has primarily been
illustrated by showing the oxidation of cerbon disulfide and
hydrogen sulfide with the preferred microorganism of the
invention, It is, however, evident to those skilled in the art
that for the degradation of carboa disnlfide and hydrogen
sulfide it i possible to use other known microorganisms or
microarganisma especially 1solated for the need in question,
which microorganisms have the capacity of degrading this

sparingly-solable poliutant in a microbe suspension. In a 30

corresponding way the removal of other sparingly-soluble
gases from gases may succesfully be performed by pre-
cleaning In a microbe suspension with microorgsmlsms
Isclated from the natre or obtained commercialty. In this

way the pollutant level in a gas can be reduced in a microbe 35

snspension cither in a sufficient degree or to such alevel that
the pollutant Jevel can be lowered adequately in a subse-
quent blereactor,

We claim:

I.A;u'oocssfnrﬂmmmovalofspmngly -scluble gaseous 40

snbmmesfmmagubybdnglnguldgu into"contact with
capableof degrading sald lpm'lngly-mluble_?
containing

P i

miuwgmiam
gnseous subslnces, dm'lcterlzedinﬂm said gas

nld‘sp‘Triigly—suluhle gascous _substance is led into a

.

dcyndlngsaidsubstmcenchthumdmfoms

bubhlesinuddmuobemapenﬂon,onﬁemd’msofwhlch
bubbles the microorganisms are able to degrade the
sparingly-soluble gaseons substance, and, if needed, the gas

ﬂp&bl:".,ﬂf *’

which has risen to (he surface of said suspension is directed 50

o ancather similar or different biodegradation stage.
2. Process according to claim 1, characterized in that said

gas is led into spid microbe suspemsion through a gas

bubbling means comprising 2 multitude of small openings.

3. Process accarding to claim 1, characterized in that the 35

gas which has been led into said microbe smspension is
distribated into smell bobbles by mixing, by directing it
through a perforated plats or grating, or in some other way.

4. Process according to claim 2, characterized in that the
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6. Procmaecudingwclaiml.chmmwdzedlnﬂmtsmd

other biodegradation stage comprises a‘trickling-filter-and”
that the gas which hes risen to the surface of said microbe
suspension is directed to the bottom of sald filter and that
microbe suspension is directed to the top of said filter.

7. Process according to claim 1, characterized in that said
nthe _’ggdqndaﬁnnmgewmpumauoﬂlm'ham an /

organic material, preferably peat, as ité filler, ™7

8. Process according to cisim 1, characterized in that the
gas to be purifled is moisturized in sald microbe snspeasion
to a moisture content of at least 95%, preferably a moisture
content of 95-100%.

9. Process acotrding to claim 1, characterized in that aaid
gaseoussubstancewhld:ismbcdegadedmmbon
disulfide, Hydioged Slfide,] dimethy] sulfide, mercaptanc,
styreas, tnlue'ie".'oraein&pmdmglpnﬂngl -solnble gas or
gas mixtare which is microbiologically degradable in said
suspension.

10. Process according to claim 1, characterized in that
said gaseous substance which is to be degraded is a gas
mh:mcontdninghydrogenmlﬁde,dimthylsumm

I A process for the removal of spuﬂngly-lolnblej

(sulphur-eonitiifiliig ghscous substances from & gas.by.bring-

?singsnid htownmetwiﬂliidmgmimscapableof}

degrading sajd-sulphur-containing substances, characterized
in that said gas containing sald sparingly-soluble sniphur-
containing substance or substances is led info a microbe
suspenaion containing microorganisms capable of degrading
said substance while distributing zaid ges in the liqnid into
gas bubbles such that said microorganisms degrade at lcast
a part of said sulphur-containing substance as said bubbles
rise towards the surface of sald microbe suspension and that,
if needed, the gas which has risen to the smrface of seid
suspension is directed to another similar or different bio-
depradation stage.

lzrrmwenrdingmcmmll dmrammdintlm
sﬁddqgndggnﬂmgmimismumbic icti
- and that said gas which is t be purificd is an oxygen-
containing gas, such as air.

13. Process acoording to claim 11, characterized in that
said gas which is to be purified is distributed into small
bubbles by directing said gas into sald suspension throngh a
nultitade of small openings the diameter of which 1s about
10 um to about 2 mm, preferably 100 pm-500 pm, or by
breaking said gas into bubbles by mixing, by using a grating
or & perforated plate, or in some other way.

14. Process according to claim 11, characterized in that
the gas which has risen to the smface of said microbe
suspension is ied direcily to another microbe sospension or
to a bioreactor or a biofilter, the filler or packing of which
camprises immobilized microorganisms capable of degrad-
ing sald gaseous subsance.

15. Process according to claim 11, characterized in that
the gas which has risen to the surface of said microbe
suspension is directed to the bottom of a trickling filter and
that microbe suspension is directed to the top of said fitter.

16. Process according to daim 11, cheracterized in that
said sparingly-soluble gaseons componeat which is to be

size of said operings is about 10 ym to about 2 mm, & degraded is carbon disulfide, hydrogen snlfids, dimethyl

preferably about 100-500 pm.

5. Process according to claim 1, characterized in that the
gas which has sisen to the surface of sald microbe suspen-
sion 15 lod directly to apother microbe suspension ortoa

hiclenctm- o & biofilts, the-filler-or- packing “5f Which_és

eomptlscs immobilized nnu‘oorganisms capablc off degmd—
iiig said gaseous substance. J

[

sulfide, mereaptane, and/or a mixture of any of these,
17. Process according (o claim 11, characterized in that

I&Prnoessmordingmdml'? chmd:u‘izedinihat
said microorganism i3 Thiobacillns sp. TF330 DSM 8985.
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19. An apparatus for the removal of spaxingly-soluble  errangement leading from said microbe suspension chamber
gaseous substances from gases by the use of microarganisms  (16) to the top of at least one bioreactor (10).
capable of demsmszid spagnngly-solnlgle sub:lﬂancel. 24, Apparatus according to claim 19, characterized in that
characterized appacatus compuises a microbe  gaid hioreactor is 2 trickling filter (16) filled with packing
sugpension chamber (16) having below ita lquid filling level 5 bodies (12), or-a-blofiltér (10, 10") filled with an organic
ﬂ:}lafeefdpipem&fm!hegaswhid;iswbcpmﬂed,u Wﬂpfefe\ﬁﬂﬁ_ﬂf-‘
well as at least onc bioreactor (10; 10/, 107) placed in direct ? ,
connection with said chamber (16), the pacidng or filler.of / 28, Appmm.s acconding to daim 19,. characterized in that
said-reaior_comprising immobilized therein ‘microorgan- themicm-ulgmmswhid: m:mmoi!ﬂmedlntlm filler or on
fimi’ capeble of degrading said sparingly-saluble gaseotis 10 the packing bodies are microorganisms belonging to the
substance. gemus Thiobacillus which utilize carbon disulfide andfor

20. Apparatns according to claim 19, characterized inthat ~ hydrogen sulfide as their energy souree.
said gas feed pipe (24) ends in perforated tnbes.or sinter 26. Apparatus according to claim 25, characterized in that
tubes (26) for distributing said gas as small bubbles below  gqid mieroarganism is Thiobacillus sp. TI330 DSM 8985.
said liquid filling level (22) of s2id suspension chamber (16). 15 27, Ay isclated and purified microonganism culture which
mﬂl.musammﬁngmdmzy,chmdinm is capable of degrading sparingly-soluble gases in a microbe

epmdzeofuiddebe(Zﬁ)mnbontlD!oSODm su ion. characterized in that said md ism is
2. Apparatus according to F“‘:“;:mm“‘““““ Thiobacillus sp. TI330 DSM 8985, which is capable of
nucans for the distribiition of sald gas into smaller bubbles 20 degFading carbon disulfide and hydrogen sulfide from a gas

and/or for increasing the retention time of sald gas. flow bubbling through a microbe suspension.
23. Apparatus according to claim 19, characterized in that
said apparatus comprises a microbe suspension recirculation £ oo nou
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