Europaisches
Patentamt

Urkunde

Es wird hiermit beschei-
nigt, dass fir die in der
Patentschrift beschriebene
Erfindung ein européisches
Patent flr die in der
Patentschrift bezeichneten
Vertragsstaaten erteilt
worden ist.

European
Patent Office

Certificate

[t is hereby certified that
a European patent has
been granted in respect
of the invention described
in the patent specification
for the Contracting States
designated in the specifi-
cation.

Office européen
des brevets

Certificat

Il est certifié qu’un
brevet européen a été
délivré pour I'invention
décrite dans le fascicule
de brevet, pour les Etats
contractants désignés
dans le fascicule de
brevet.

Européisches Patent Nr.

1238679

Patentinhaber

European Patent No.

Proprietor of the Patent

Minchen, den
Munich,
Fait & Munich, le

ENEA - ENTE PER LE NUOVE TECNOLOGIE,
L'ENERGIA E L'AMBIENTE

Lungotevere Grande,

Ammiraglio Thaon di Revel, 76

00196 Roma/IT

Mazzanti, Uranio
Via Della Pace, 2
01017 Tuscania (Viterbo)/IT

25.01.06

EPA/EPO/OEB Form 2031 08.05

Brevet européen n°

Titulaire du brevet

Alain Pompidou

Prasident des Europdischen Patentamts
President of the European Patent Office
Président de I'Office européen des brevets



EP 1 238 679 B1

)) [, TR ATRTAA R
(19) 0 European Patent Office ’

Office européen des brevets (11) EP 1 238 679 B1
(12) EUROPEAN PATENT SPECIFICATION
{45) Date of publication and mention (51) IntCi.:
26012006 Buletn 2006104 BoiDsytsom 0 sussreen
o - BO1J 8718 rossa

(21) Application number: 02425121.7

(22) Date of filing: 04.03.2002

(54) A process of deodorizing and damping evil-smelling organic materials from fumes and/or gases

Prozess zur Deodorisierung und Geruchsddmpfung von schlecht riechenden organischen Substanzen
in Dampfen und/oder Gasen

Procédé de désodorisation et d'atténuation des matériaux organiques d’odeur désagréable contenus
dans des vapeurs ef/ou des gaz

(84) Designated Contracting States: {72) Inventor: Mazzanti, Uranio
ATBECHCYDEDKESFIFRGBGRIEITLILU 01017 Tuscania (Viterbo) (IT)
MC NLPTSETR
(74) Representative: Sarpi, Maurizio
(30) Priority: 06.03.2001 IT FR010005 Studio FERRARIO
Via Collina, 36
{43) Date of publication of application: 00187 Roma (IT)

11.09.2002 Bulletin 2002/37
(56) References cited:

{73) Proprietors: DE-A- 10 030 958 GB-A- 1472 896
« ENEA - ENTE PER LE NUOVE TECNOLOGIE, GB-A- 1578 865 US-A- 4292 285
L’ENERGIA E L’AMBIENTE
00196 Roma (IT)

* Mazzanti, Uranio
01017 Tuscania (Viterbo) (IT)

Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention),

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 238 679 B1 2

Description

Field of the Invention

[0001] The present invention relates to a process of

decdorizing and damping evil-smeliing organic materials
from fumes and/or gases providing the inlet and the inti-
mate dispersion of absorbing and/or reactive solid parti-
cles which are able to provide a supporting surface for
condensation, deposition and the next separation of the
materials to be removed into the gaseous medium to be
deodorized.

{00021 The decomposition or the separation of the col-
lected materials from the absorbing powder particles is
carried out in a second step of preferably thermal regen-
eration of the powder particles before their recycle or
partial disposal.

State of Art

188031 Thedecdorization of fumes and mors ganerally
ithe damping of small amounts of undesired generaily or-
ganic materiais, when the latter come from incomplete
combusticn, is generaliy carried out by a reheating proc-
ess. This is made by means of a specific apparatus in
which fumes are brought to high temperature by inlet of
generally gaseous fuel (natural gas) and oxygen in the
presence of suitable catalyzers.

[0004] Evenenergetic cost of such systemis often pro-
hibitive considering that a great amount of air with low
thermal coefficient should be brought to high temperature
without any possibility of regenerating the produced en-
ergy. Therefore, this solution is used in great industrial
instajlations and when the gaseous medium to be deo-
dorized has a large enthalpy or heat content before the
reheating process.

[0005] When the materials to be removed are present
in a gaseous medium which has not enough high tem-
perature to allow its reheating, other systems such as
filtration on biologically active materials (biofiiters) or an
usual treatment with liquids in scrubbers are effectively
used.

[0006] Scrubbers are almost used especially employ-
ing water as liquid which is the medium in which the sub-
stances extracted from the gaseous stream are flowing.
[0007] Depuration of water or water solution of a spe-
cificreagentis a problem involving high cost which cannot
easily be solved.

[0008] Inthefield of pollution of the olfactory sensation
the thresholds of evil-smell tolerance are being studied.
In ltaly there is no specific standard or limit values for the
evil-smell emissions. ANPA (National Agency for the Pro-
tection of Environment) has launched a smell measure-
ment campaign by means of human and electronic "nos-
es™. The sensorial methods, however, do not allow single
chemical elements to be detected but only permit a reli-
able opinion on the olfactory nuisance to be given.
[0009] Evilsmells (butnot toxic emissions) do notharm
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or damage the health seriously until the olfactory detec-
tion of a certain concentration thereof and the stay time
of the subject in contact therewith do not exceed the limit
of the tolerance threshold. However, such evil smeils ir-
ritate and sometimes are unbearable causing side effects
such as difficuity of concentration, state of depression,
sick feeling and retching Weil-known examples are rub-
bish damps, cattie-breeding but also coffee reasting and
biscuit factories insofar as the nuisance comes not only
from inherently unpleasant smelis but also from pleasant
smells with high intensity and/or continuous emission.
Sensational examples are fast foods and the already
known "smog burger” effect associated thereto. A re-
search carried out by California University showed that
restaurants and fast foods of the district of Los Angeles
give out 19 tons of organic materials per day, i.e. about
1.5 tons more than the major oil refineries in the same
area.

[0010] According io US-A-4292285, GB-A-1472896
and GB-A-15723365 ars disclosed processes for remoy-
ing compounds having offensive odor from gases con-
taining the same, using soiid particles made of selected
substances pretreated and activated in order o prasent
suitable progerties.

Scope of the Invention

[0011] The process of the present invention seeks to
damp the unbumed materials present in the baking
fumes and responsible for the above-menticned "smog
burger” effect and/or a variety of similar products also
with tarry origin and tendency to polymerization which
are often in the form of minute particles dispersed in large
amount of gases so as to make their damping by the
known washing system ineffective and their reheating
unfavourable.

[0012] Such aim has been obtained by a process ac-
cording to the appended claims.

Description of the process

{0013] The main feature of the process consists of us-
ing solid particles with a large range of sizes and char-
acteristics related to types and sizes of the polluting ma-
terials dispersed in the gaseous medium.

{0014] - The solid particles fed and dispersed into the
gas stream are inert but almost provided with a high ca-
pability of adsorption and absorption. In any case such
particles should be able to provide a supporting surface
for condensation, deposition and the next separation of
the materials to be removed.

[0015] The particles that have captured the materials
present in the gas are regenerated and reused in the
capturing process. The regeneration can be carried out
according to the kind of the employed dusts and the pol
luting materials to be removed (the latter being conven-
tionally called tars from now on) by conventional single
operations such as washing with solvents, roasting or
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chemical or biological treatment. It should be mentioned

that the denomination "tars” refers, in addition to the
smelling organic materials present in the vapour phase,
also to all products similar to tar such as liquids and sem-
fliquids having more or less the tendency to condensation
and polymerization, including deliberately also the distil-
lation products of fat materials from food cooking proc-
esses in such definition as well as all materials present
in gaseous fuels from pyrolysis andfor thermal gasifica-
tion of wastes and residual fuels, fumes of coffee roast-
ing, mists from drying and roasting processes of other
materials such as vegetabie and animal flours.

[0016] According to a peculiar feature of the invention,
the amount of solid particles fed and intimately dispersed
into the gas streamis adjusted so that such solid particles
are not compietely wet by the condensing liquids and tar.
{0017] By suchmeasure, the solid particles will be eas-
ily recovered from the gas as solid mass in the form of
dry dust by means of cyclones, sleeve fiit.ers, or slectro-
static filters, i.e. apparatuses typically employed for the
even very extrame dust exhaustion of gases that cannot
instead be used when the materials dispersed in the gas
to be purified are wet or viscous or fat, thus adhering io
the dust exhaustion systems and making the latter inap-
plicable.

{0018] The solid particles that can be used in the proc-
ess of the present invention can be of the most varied
types, of organic orinorganic nature. in particular residual
ashes from combustion processes are used as suchash-
es are able to provide a large supporting surface for the
condensation, the deposition, and the next separation of
aromatic substances such as pitch in the gas stream pro-
duced by the gasification of biomasses.

[0019] The decomposition of the materials collected
with the dusts is then carried out in the thermal regener-
ation step of the dusts before their recycle (if such a re-
generation system can be applied) or their partial dispos-
al.

{0020] The dusts employed in the process can then be
divided into two "families™: disposable dusts and reusabie
dusts. In order to limit the financial burden, the former
are used once exhausted as energy carrier. This is the
case for instance of the wood flours, spent olive residues,
fuels in the form of fine particles that are not provided
directly for the heat regeneration but are used as energy
carriers once performed their function as fume purifying
means. Of course, this is the case only in particular in-
dustrial processes.

[0021] The latter family of reusable dusts is typically
exemplified by mineral dusts fully or partially formed by
carbonates of alkaline and alkaline-earth metals. After
the first thermal regeneration these metals take the form
of oxides (according to the temperature of the regener-
ation step) capable of reacting chemically with the pol-
juting materials to be captured. For this purpose alsoash-
es from biomass combustion processes can be used.
[0022] The recarbonation, which is possibie in prac-
tice, produces carbonates that in tum are iransformed to
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oxides again during the regeneration. The alkaline-earth
oxides, typically lime, are materials that can easily be
found, have a low cost and such features as to standard-
ize the processes to get optimum operative conditions of
the plants as far as high withstand of the dust capturing

- sleave filters, regeneration fimes and temperatures of

the exhausted oxides is concemned.

[0023] Other chemically inert dusts may be clay and
diatomaceous earth: the former are effective in particular
because of its fine granulomefry that must be ensured;
the latter because of its specific capability of capturing
poliuting materials within its structure. In order toimprove
the capture efficiency and where the financial means al-
lows it, mixtures of both types of dusts can be used. The
organic dusts also give a coniribute to the heat content
of the process during regeneration. Their possible incom-
plete combustion providing any mixture formed of oxides
and carbon materials o be recycled to the capture step
allows the polluting materials io be captured with high
efficiency.

106241 The thermal regensration is camed outina re-
actor in which the dusts are brought to such a high tem-
perature as to cause ihe thermal cracking of the captured
tars and then their combustion under controlled condi-
tions.

{0025] The advantage of using such system over a "re-
heating process” is connected to the energetic efficiency.
In fact, in order to ensure the thermal cracking and the
next combustion of even minimum amounts of evil-smell-
ing materials dispersed in the fumes by acting directly
thereon, a very high energy consumption (often in the
form of gaseous fuel in the reheating steps) is needed to
bring the whole mass of the gaseous medium to the tem-
perature atwhich the thermal cracking of the evil-smeliing
materials takes place for the time necessary to develop
degradation processes effectively. According to the
present invention only the limited amount of dusts that
have "captured” the materials to be thermally cracked
are brought to high temperature with the minimum energy
consumption and the maximum efficiency under control.
[0026] in any case but in particular when the dusts to
be treated inciude a combustible fraction in addition to
the captured organic materials, the thermal regeneration
system should be provided with devices able to ensure
the oxidation of the volatile fraction that are given off from
the regeneration oven so that the complete degradation
is ensured before leaving to the atmosphere. Typicaily,
such devices are Bunsen torches fed by gaseous fuel
and provided with air excess and temperature control
means and acting as catalytic aid to the combustion.
[0027] After checking of the humidity content and, if
necessary, after passing through a plenum chamber
(above all in case of non-thermal regeneration), the outlet
dusts from the regeneration system (i.e. an oven in case
the regeneration is thermal) are conveyed to the fumes
to be purified by pneumatic means ensuring high disper-
sion and fadilitating the intimate contact with the gaseous
polluting medium to be purified.
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[0028] Smail/imiddle size systems let the regenerated :

dust stream dispersed in air into a fume stream to-be
treated having the same direction of flow. Such systems
provides a suitable calculation of the contact time be-
tween the two streams and the turbulence to put effec-
tively in contact polluting materniais and purifying dusts.
Known systems such as baflles or static stream mixers
with high efliciency are possibie and their application de-
pends on the gaseous medium flow rate and channel dirt
problems, with the result of a need of maintenance and
a specific design according {o the circumstances.
[0629] Experimental tests carried out in a standard bi-
omass (hazel-nut shell) gasification fluid-bed instaliation
with inlet of dusts (ashes) in the same stream direction
of the gas flow, although without enhancing the turbu-
lence, showed that the presence of ashes reduces the
content of aromatic substances, "tar” (pitch), in the gas
by 50% under the same temperature. In addition, it shouid
advantageously be noted that the content of pitch is
strongly decreased even at low temperatures, thus mak-
ing the excessive {expensive) increase in the tempera-
ture of the gas mass useless. The result is shown in the
diagram of Fig. 1.

{0030] Industrial applications can provide the contact
between dusts and gaseous medium to be purified by
means of a fixed or boiling or furbulence or entrainment
bed through already known industrial equipment for the
neutralization of acid mists, for example by sodium bi-
carbonate, in spray drier towers.

[0031] In the specific case of combustible gas depu-
ration to be made uniform as far as the content of organic
tarry materials is concemed, the reactive-dust inlet de-
vice varies according to the pressure conditions of the
vessel in which the gas to be treated flows. If the laiter
is under depression, the inlet device can take advantage
of the Venturi system with the care of using a gas forthe
dispersion of dusts which is compatible with the gas with-
in the vessel. In order to ensure the compatibility, a frac-
tion of the same gas can be deviated so as to act as dust
fluidization carrier.

Claims

1. A process of deodorizing and damping evil-smelling
organic materials and tars from fumes and/or gases
wherein solid particles are dispersed into gaseous
medium to be purified, characterized in that the
solid particles are made of inert dusts; the amount if
said solid particles being adjusted so that the solid
particies are not completely wet by the condensing
liquid and tar.

2. The process of claim 1, characterized in that the
inert dusts are chosen from the group consisting of:

wood flours, spent olive residues, fuels in the form -

of fine particles, carbonate of alkaline or alka-
line-earth metals, combustion residual ashes, clay
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and diatomaceus earth.

3. The process of claim 1, characterized in that the
solid particles are dispersed in the gas in the same
or in the opposite direction of the stream or are en-
trained in the gas flow by the scrubbing of the gas in
dust bed.

4. The process of claim 1, characterized in that the
dispersion of inert dusts is obtained by static flow
mixers with high efficiency.

3. The process of claim 1, characterized in that the
solid particles can be separated from the gas as sclid
masses in the form of dry dust by known dust ex-
haustion systems such as cyclones and/or slegve
filters and/or electrostatic fillers.

The process of claim 1, characterized in that afler
the separation of the polluiing medium from the gas,
the solid particles asre thermaily regenerated o be
used again in a following purification cycle by roast-
ing in a regeneration oven.

2]

7. The process of the preceding claim, characterized
in that there are provided devices capable of ensur-
ing the oxidation of the volatile fractions which are
given off from the oven where the regeneration takes
place so as to ensure the complete degradation be-
fore their feaving to the atmosphere.

8. The process of the preceding claim, characterized
in that said devices are typically Bunsen torches fed
by gaseous fuel and provided with air excess and
temperature control means and catalytic aid to the
combustion.

Patentanspriiche

1. Verfahren zum Desodorieren und Dampfen von
schiecht riechenden organischen Materialisn und
Teeren aus Rauch und/oder Gasen, wobei Festkor-
perteiichen in einem zu reinigenden gasartigen Me-
dium verteilt werden, gekennzeichnet dadurch,
dass die Fesikdrperteilchen aus inerten Stiubenbe-
‘stehen, wobei die Menge der Festkdrperteilchen
derart angepasst ist, dass die Festkdrperteilchen
nicht volistandig durch die kondensierende Fliissig-
keit und den Teer benefzt werden.

2. Verfahren nach Anspruch 1, gekennzeichnet da-
durch, dass die inerten Stdube aus einer Gruppe
ausgewahit sind, welche aufweist: Holzmehl, ver-
brauchte Olivenriickstiinde, Brennstoffe in Form fei-
ner Partikel, Alkali- und Erdalkalimetallcarbonate,
Verbrennungsaschriickstande, Kalk und Kieselgur.
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Verfahren nach Anspruch 1, gekennzeichnet da-
durch, dass die Festkorperteilchen in dem Gas in
dieselbe oder in die entgegengesetzte Richtung des
Stromes verteilt werden oder in dem Gasfluss durch
das Waschen des Gases in dem Staubbett mitgeris-
sen wird.

Verfahren nach Anspruch 1, gekennzeichnet da-
durch, dass die Verteilung des inerten Staubes
durch statische Flussmixer mit hoher Effizienz erhal-
ten wird.

Verfahren nach Anspruch 1, gekennzeichnet da-
durch, dass die Festkdrperpartikel von dem Gas
ais feste Masse in der Form von frockenem Staub
durch bekannte Staubsaugsysteme separiert wer-

den kann, wie z. B. Zykione undfoder Hllsenfiltern -

undfoder elektrostatische Fiiter.

Verfahren nach Anspruch 1, gekennzeichnet da-
Hureh, dass nach der Trennung des verschmuizen-
den Mediums von dem Gas die Festkérperpartikel
durch Rdésten in einem Regenarierungsofen ther-
misch regenerieri werden, um wieder in einem nach-
foigenden Reinigungszyklus verwendet werden zu
kénnen. ’

Verfahren nach dem vorhergehenden Anspruch, ge-
kennzeichnet dadurch, dass Vorrichtungen be-
reitgestellt werden, welche zum Sichem der Oxida-
tion der flichtigen Bestandteile in der Lage sind, wel-
che aus dem Ofen abgegeben werden, in welchem
die Regenerierung stattfindet, so dass der volistan-
dige Abbau gesichertist, bevor sie in die Atmosphare
entweichen.

Verfahren nach dem vorhergehenden Anspruch, ge-
kennzeichnet dadurch, dass die Vorrichtungen ty-
pischerweise Bunsenbrenner sind, weiche mit ei-
nem gasformigen Brennstoff gespeist werden und
mit LuftGberschuss und einer Temperatursteue-
rungseinrichtung und katalytischen Hilfe fir die Ver-
brennung ausgestattet sind.

Revendications

1.

Procédé de désodorisation et d'atténuation de ma-
tieres organiques nauséabondes et de brais, issus
de fumée et/ou de gaz dans lesquels des particules
solides sont dispersées dans un milieu gazeux, pour
étre purifiés, caractérisé en ce que les particules
solides sont constituées de poussiéres inertes ; la
quantité desdites particules solides étant ajustée de
sorte que les particules solides ne soient pas com-
plétement mouillées par le liquide de condensation
et les brais.
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2.

Procédé selon la revendication 1, caractérisé en
ce que les-poussiéres inertes sont choisies dans le
groupe consistant en : des farines de bois, des rési-
dus d'olive épuisés, des carburants sous ia forme
de fines particules, un carbonate de métaux aicalins
ou alcalino-terreux, des cendres résiduelles de com-
bustion, de I'argile et de la terre de diatomées.

Procédé selon la revendication 1, caractérisé en
ce que les particules solides sont dispersées dans
le gaz dans le méme sens que le, ou dans le sens
opposé au, courant ou sont entrainées dans I'écou-
lement de gaz par I'épuration du gaz dans le lit de
poussiéres.

Procadé selon la revendication 1, caractérisé en
ce que la dispersion de poussiéres inertes est ob-
tenue par des mélangeurs 3 accuiement statique
avec un haut rendement.

Procédé selon la revendication 1, sarsciérisé en
ta gue les particules sofides peuvent étre séparées
du gaz en tant que masses sclides sous la forme de
poussiére séche par des systémes d'épuisement de
poussiére connus tels que des cyciones stfou des
filtres & poussiére et/ou des filtres électrostatiques.

Procédé selon la revendication 1, caractérisé en
ce qu’aprés avoir séparé le milieu polluant du gaz,
les particules solides sont thermiquement régéné-
rées pour étre de nouveau utilisées dans un cycle
de purification suivant, par grillage dans un four de
régénération.

Procédé selon la ravendication précédente, carac-
térisé en ce qu'il est prévu des dispositifs capables
d’assurer 'oxydation des fractions volatiles qui se
dégagent du four ou la régénération a lieu de fagcon
a assurer la dégradation compléte avant qu’elles ne
rejoignent 'atmospheére.

Procédé selon la revendication précédente, carac-
térisé en ce que lesdits dispositifs sont typiquement
des chalumeaux de Bunsen alimentés par un car-
burant gazsux et pourvus d’'un excés d’air et de
moyens de régulation de température et d’'une aide
catalytique & la combustion.
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