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Description

[0001] The present invention relates to a method for upgrading a gas by separation of carbon dioxide therefrom.
[0002] Mostgases employed for large-scale energy purposes, such as natural gas, town gas, and biogas, present as
their main constituent methane. Various other combustibles may also be present, and additionally a certain share of
carbon dioxide is normally encountered, which latter compound may compromise the technical and calorific properties
of the gas.

[0003] On the other hand, the bulk of flue gases arising from power plants and a range of other sources is typically
made up of free nitrogen. Here, carbon dioxide is captured out of climate concerns or to recover it as a valuable product
in its own right.

[0004] When it comes to the initially mentioned gases for energy purposes, they must be upgraded to a methane
content of 95-98 % in order to meetthe standards required for gaining entrance to the natural gas grid and to be accepted
as vehicle fuels. In this regard, carbon dioxide, which, most pronounced in the case of biogas, may constitute as much
as 45 % of the crude gas and acts to dilute its energy content, must be cleared away to a large extent.

[0005] To separate carbon dioxide from methane, various methods have been applied, among which water scrubbing
and pressure/temperature swing adsorption are prominent.

[0006] Water scrubbing relies on the fact that carbon dioxide is more soluble in water than methane. The absorption
process is purely physical. Normally, the gas is pressurised and fed to the bottom of a packed column, while a stream
of water is introduced to the top of the column so that the absorption process is operated counter-currently. The spent
water typically must be stripped with air in another column in order to desorb the absorbed carbon dioxide.

[0007] In the case of flue gas, wherein carbon dioxide normally is to be separated from a bulk of N, rather than CHy,
a favourite absorbent has been monoethanol amine (MEA) in stead of water.

[0008] Pressure/temperature swing adsorption makes use of adsorbent materials, for which carbon dioxide shows a
selective affinity. Under pressure or low temperature, carbon dioxide tends to be attracted to certain solid surfaces more
strongly than methane. When the pressure is subsequently reduced or the temperature is raised, the carbon dioxide is
desorbed and can be removed.

[0009] The absorption of carbon dioxide in water as in water scrubbing and its adsorption to a solid material during
pressure/temperature swing adsorption are generally perceived in the art as two distinct and antagonistic methods to
be practiced separately.

[0010] For example, the British patent GB 1296889, which discloses a method for separation of carbon dioxide from
other gases by temperature swing adsorption to an ion exchange resin, teaches that the resin when adsorbing carbon
dioxide should not be wet with unsorbed water as this is believed to hinder carbon dioxide adsorption. In this regard a
content of water in the bed of resin of less than 30 % is specified as being desirable.

[0011] Likewise, the international patent application WO 2011/049759 describes a method for removing carbon dioxide
from a gas stream by temperature and optionally pressure swing adsorption to an ion exchange resin. It is stated that
a water content of above 10 % by weight in the resin is not beneficial and unnecessarily increases regeneration heat
requirements.

[0012] In the patent application US 2005/0160913 concerning a carbon dioxide absorbent mainly intended for a re-
breather system, resort is made to a strongly basic ion exchanger in the form of lithium hydroxide. Said compound is
pre-hydrated to form its monohydrate, i.a. to forestall an exotermicreaction whenin use. When hydrated to a stoichiometric
extent, the content of water amounts to approximately 43 % by weight. Accordingly, at this level all water is intimately
incorporated into LiOH as water of hydration. Thus, no unsorbed water is present, and it is stated that pre-moistening
of the ion exchanger beyond this stage is generally undesirable since the solid LiOH would otherwise begin to dissolve
and lose its properties.

[0013] Asadumbrated in the above mention of water scrubbing, a disadvantage connected to that method is the need
for subsequent treatment of the spent water in a separate procedure.

[0014] On the other hand, the alternative method of pressure/temperature swing adsorption is not free from incom-
modities, either. During the phase of its regeneration by pressure and or temperature swing, the adsorbent material
obviously is not available for adsorption of carbon dioxide. Accordingly, high demands are set for the adsorption capacity
of the adsorbent material and often it must be desorbed too frequently for the method to be operationally and economically
viable.

[0015] In view of the above, the object of the present invention is to provide an effective, efficient, yet simple and
durable procedure for separation of carbon dioxide from a gas, which procedure is environmentally friendly and does
not require a continuous supply of extraneous, industrial chemicals.

[0016] To meet this object, a method for upgrading or cleaning a gas by separation of carbon dioxide therefrom is
provided, which method comprises the steps of introducing a stream of said gas into a bed of a weakly basic ion exchange
resin provided with amine groups, at temperature and pressure conditions, under which the carbon dioxide is adsorbed
to said resin, and desorbing the adsorbed carbon dioxide from the resin by increasing the temperature and/or lowering
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the pressure in said bed, wherein the content of water in said bed of ion exchange resin during the step of gas introduction
amounts to more than 35 % of the total weight of ion exchange resin and water.

[0017] It has surprisingly been found that the presence of a considerable amount of unsorbed water in the bed of ion
exchange resin do not inhibit clearing of carbon dioxide from the stream of gas to be upgraded, but actually results in
an overall capacity for carbon dioxide removal, which is far superior to that achieved by conventionally operated tem-
perature/pressure swing adsorption as well as by water scrubbing.

[0018] Hereby, a robust and effective method is provided for upgrading or cleaning a gas, which method furthermore
can be performed within a relatively modest space.

[0019] The employed ion exchange resin preferably is of a macroporous type in order to provide a large surface for
adsorption. Its matrix may typically be composed of a polystyrene cross-linked with divinylbenzene. The functional group
is a tertiary amine.

[0020] In one embodiment, the gas is a flue gas, which is cleaned by separation of carbon dioxide therefrom. The flue
gas may emit from a power plant or any other facility or site, where a stream of waste gas with a content of carbon
dioxide is produced. Accordingly, "flue gas" is taken here to designate any type of waste gas.

[0021] According to another embodiment, the gas is upgraded by separation of carbon dioxide from methane. As a
result of said upgrading, the gas may typically become more suitable for energy purposes.

[0022] Depending on the intended end-use as well as the original source of the gas it may be relevant to remove
hydrogen sulphide from the crude gas stream prior to its introduction into the bed of ion exchange resin. Oftentimes,
this will be required to forestall corrosion of vessels and engines. Methods for hydrogen sulphide removal are well-known
within the art.

[0023] According to one embodiment, the gas to be treated is natural gas, such as shale gas or other types of fossil
gas. In a specific embodiment, the gas is biogas.

[0024] Preferably, the content of water in the bed of ion exchange resin during the step of introducing a stream of gas
amounts to 37% or more, 40% or more, preferentially 45% or more, advantageously 50% or more, optionally 55% or
more, of the total weight of ion exchange resin and water. It has been found that the total capacity for combined adsorption
and absorption of carbon dioxide from the stream of gas as well as the adsorption rate culminate close to a water content
of 50%.

[0025] Advantageously, the content of water in said bed of ion exchange resin during the step of introducing a stream
of gas amounts to less than 80%, less than 75%, less than 72%, preferably less than 70%, optionally less than 67%,
less than 65% or less than 60% of the total weight of ion exchange resin and water. At water shares exceeding 80%,
the mixture of ion exchange resin and water takes on the appearance of a diffluent slurry with a layer of resin beads
floating atop, and the favourable synergistic effect of CO,-absorption in the water and CO,-adsorption to the ion exchange
resin is no longer present.

[0026] According to one embodiment of the invention, a flow of water counter to the stream of gas is provided during
the step of combined adsorption and absorption, when carbon dioxide is introduced to the bed of ion exchange resin.
The flow of water is introduced as a spray above the bed of ion exchange resin, whereas the stream of gas is concomitantly
introduced to the bottom of said bed. The produced counter-flow of water emulates the principle of a water-scrubber
and has a certain effect in absorbing and driving downwards residual carbon dioxide that passes through the wet bed
of ion exchanger and rises above its reach.

[0027] Inapreferred embodiment, the temperature of the bed of ion exchangeresinisincreasedinthe step of desorption
by injecting warm water directly into said bed. Typically, the bed of ion exchange resin will be warmed to a temperature
of 20-100 °C, preferably 40-70 °C, at atmospheric pressure.

[0028] Preferentially, the temperature of the bed of ion exchange resin is lowered antecedently to the adsorption/ab-
sorption step of introducing a stream of gas by injecting cold water directly into said bed. Usually, the ion exchanger bed
will be cooled to a temperature of -20-20 °C, often 0-10 °C, for choice approximately 5 °C. However, when used for
cleaning of a flue gas, the resin will oftentimes be at more than 30 °C.

[0029] Moreover, the cooling and heating of the bed of ion exchange resin may be assisted by one or more heat
exchangers in the form of a mantle encircling the bed of ion exchange resin or elements protruding into said bed.
[0030] In a preferred embodiment, the step of introducing the stream of gas into the bed of weakly basic ion exchange
resin provided with amine groups is performed at a pressure of 2 bars (corresponding to 0.2 MPa and being about 1 bar
above atmospheric pressure) or more, especially 2.5 bars or more, chiefly 3 bars or more, principally 4 bars or more,
favourably 5 bars or more, notably 6 bars or more, advantageously 7 bars or more, particularly 8 bars ormore, preferentially
9 bars or more, more preferred 10 bars or more, most preferred 16 bars. In this way, the capacity of the ion exchanger
for adsorption of carbon dioxide is significantly augmented.

[0031] According to a further embodiment, the bed of ion exchange resin may be supplemented by additional similar
beds arranged in a serial array of two or more vessels, between which pressure equalization is applied, so that a gas
pressure released from one bed is subsequently utilized in one or more other beds.

[0032] In the following, a preferred embodiment of the invention will be illustrated with reference to the non-limiting
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figure. The figure shows a schematic view of a plant carrying out the method according to the invention. Process streams
for different phases of the method are indicated.
[0033] Referring now to the figure, the main features of the illustrated plant are referenced by numbers as follows:

1 is a vessel containing ion exchange resin and water; 2 is a vessel for cold water; and 3 is a vessel for warm water.
A shows the phase of cooling the content of vessel 1 with cold water from vessel 2; B illustrates the phase, wherein
gas is introduced to the bottom of vessel 1, carbon dioxide is captured, while methane passes through the bed of
ion exchange resin and water and is led out from the top of said vessel; C indicates the phase, wherein methane
with a higher content of carbon dioxide than accepted exits the bed of ion exchange resin and water and is led to
a storage vessel (not shown) for subsequent reprocessing; and D presents the regeneration phase, wherein warm
water from vessel 3 is led to vessel 1 such as to increase the temperature of its contents, whereby carbon dioxide
is desorbed and is subsequently led out from vessel 1.

[0034] A description of a preferred embodiment of the method according to the invention as carried out in the plant of
the figure will now be given.

[0035] A stream of biogas, which is derived from anaerobic digestion of manure and energy crops, or alternatively
originates from wastewater treatment plants, landfills or the like, is passed through a column of activated carbon im-
pregnated with potassium iodide to extensively remove hydrogen sulphide from the biogas. Alternatively, another type
of gas in which carbon dioxide is to be separated from at least methane, could have been used in lieu of biogas.
[0036] Vessel 1 is prepared for adsorption by cooling the ion exchanger to 5 °C by injection of cold water from vessel
2. When the resin has been cooled, vessel 1 is drained to the point, at which the content of water in the bed of ion
exchange resin amounts to approximately 50 % of the total weight of ion exchange resin and water.

[0037] After having been cleansed from hydrogen sulphide, the biogas is introduced at 5 °C and 100 % relative humidity
to the bottom of vessel 1 at a pressure of 2 bars (1 bar above atmospheric pressure) and a flow rate of 15 bed volumes
per hour. The biogas is mainly composed of carbon dioxide and methane in a ratio of 40/60. Carbon dioxide is absorbed
in the water and adsorbed to the ion exchange resin, and methane of a high purity is led out of a valve (not shown) in
the top of vessel 1. The pressure is kept constant at 1.5-2 bars.

[0038] Without wishing to be bound by a specific theory, it is assumed that the observed propitious synergy of carbon
dioxide absorption and adsorption owes itself to the fact that the water acts as a mediator between carbon dioxide in its
gas phase and the solid adsorbent resin.

[0039] The content of carbon dioxide in the methane leaving the valve in the top of vessel 1 is continuously monitored.
When the bed of ion exchange resin and water is saturated at 25-30 bed volumes, the supply of biogas is stopped and
any methane with a content of carbon dioxide exceeding the stipulated limit value is led to a storage vesselfor subsequent
repurification.

[0040] Now, vessel 1 is prepared for desorption by draining off the water contained therein. The pressure is slowly
regulated to atmospheric pressure and vessel 1 is heated from 5 °C to 70 °C by injection of water with a temperature
of 70-80 °C from vessel 3. During the heating process adsorbed CO, is released from the bed of ion exchanger, and
carbon dioxide of a high purity is collected from the outlet in the top of vessel 1.

[0041] When desorption is substantially complete, the bed of ion exchange resin is ready for being prepared for
adsorption as initially described.

[0042] The resulting upgraded biogas in the form of almost pure methane may be subjected to drying in a gas drying
system and possibly compression as required by the end users, while the separated carbon dioxide may be utilized in
various enterprises, e.g. greenhouses or breweries.

Examples
Example 1

Purity of upgraded biogas

[0043] A stream of biogas containing 40% CO, and 60% CH, is treated according to the method of the invention. The
employed ion exchanger is a macroporous polystyrene resin cross-linked with divinylbenzene and the functional group
is a tertiary amine. The biogas is introduced at 5 °C and a pressure of 2 bars to the bottom of a bed consisting of ion
exchanger and 50% water by weight. Methane at a purity of 98% is obtained. Desorption takes place at 70 °C and
atmospheric pressure upon saturation of the bed of ion exchanger.
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Example 2

Effect of relative water content on adsorption capacity and adsorption rate

[0044] The adsorption at 5 °C and 2 bars pressure of pure carbon dioxide to a bed of weakly basic, macroporous
polystyrene resin cross-linked with divinylbenzene and a tertiary amine as functional group was investigated at varying
relative contents of water in said bed. The results are rendered in Table 1.

Table 1.
% water by weight in ion exchanger bed | Adsorbed bed volumes of carbon dioxide after 30 minutes
0 5
15 9
26 12
55 22

[0045] At all investigated water levels, the adsorption initially went fast and for the levels 0-26 % stabilized close to
the values indicated above. However, in the bed having a water content of 55% adsorption continued and rose to more
than 30 bed volumes of carbon dioxide. It appears that the adsorption capacity as well as the adsorption rate find their
optima at a water content in the ion exchange bed of about 50%.

Example 3

Pressure dependency of adsorption of CO,

[0046] The adsorption at 20 °C of carbon dioxide from a stream of natural gas to a bed of macroporous polystyrene
jon exchange resin cross-linked with divinylbenzene and a tertiary amine as functional group (Dowex Marathon WBA-
2) was investigated at varying pressures in the vessel containing said bed of ion exchange resin. The content of water
in the ion exchange bed amounted to approximately 50% by weight. The results are given in Table 2.

Table 2.
Pressure in vessel containing ion exchange resin (bars) | Adsorbed bed volumes of carbon dioxide after 45 minutes
1.5 16
2.0 27
25 35
10.0 53
16.0 59

[0047] Regeneration of the ion exchanger following adsorption of carbon dioxide was effected at atmospheric pressure
by gradual heating of the ion exchanger from 20 to 80 °C in the course of 25 minutes. When adsorption took place at
2.5 bars, more than 28 bed volumes of CO, (> 80%) could be recovered.

[0048] By way of comparison, within the interval of 1.5-2.5 bars it was found that in the bed of ion exchanger suffused
with water in a proportion of approximately 50% by weight as specified above, 19 additional bed volumes of CO, was
adsorbed for every one bar of pressure increase, whereas in water alone, likewise at 20 °C, only 0.7 additional litre of
carbon dioxide could be absorbed per litre of water for each incremental pressure of one bar.

[0049] As arepresentative of a gel type resin, Lewatit A 8075 KR, a weakly basic ion exchanger based on an acrylic
copolymer with polyamine functional groups, was tested in the same manner. The resin showed a similar adsorption
capacity and pressure dependence, although it did only to a scanty degree lend itself to regeneration by heating.
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Example 4

Separation of CO, from flue gas

[0050] A stream of flue gas emanating from a power plant and comprising N, as a main constituent is freed from most
of its contents of H,S, SO, and NO, by conventional procedures, and is subseqently purified according to the method
of the invention. The content of water in the bed of ion exchanger is approximately 50 % by weight, and almost 100 %
of the CO, present in the flue gas is scavenged. Compared to a conventional method relying on absorption of CO, in
MEA (monoethanol amine), the energy consumption required for the separation and recovery of each kg of carbon
dioxide (in a traditional MEA process around 1 kWh/kg CO,) is reduced by 50-70 %. This is partly due to the fact that
the perfused bed of ion exchanger presents a lower heat capacity than MEA. Moreover, carbon dioxide is more firmly
attached to MEA and more energy is therefore required to strip off CO, from MEA than to recover CO, by regeneration
of the bed of ion exchanger according to the method of the invention.

Claims

1. A method for upgrading or cleaning a gas by separation of carbon dioxide therefrom, comprising the steps of
i) introducing a stream of said gas into a bed of a weakly basic ion exchange resin provided with tertiary amine
groups, at temperature and pressure conditions, under which the carbon dioxide is adsorbed to said resin, and
ii) desorbing the adsorbed carbon dioxide from the resin by increasing the temperature and/or lowering the

pressure in said bed,

wherein the content of water in said bed of ion exchange resin during step i) amounts to more than 35 % of the total
weight of ion exchange resin and water.

2. The method according to claim 1, wherein the gas is flue gas, which is cleaned.
3. The method according to claim 1, wherein the gas is upgraded by separation of carbon dioxide from methane.
4. The method according to claim 3, wherein the gas is biogas.

5. The method according to any one of the preceding claims, wherein the content of water in said bed of ion exchange
resin during step i) amounts to 50 % or more of the total weight of ion exchange resin and water.

6. The method according to any one of the preceding claims, wherein the content of water in said bed of ion exchange
resin during step i) amounts to less than 70% of the total weight of ion exchange resin and water.

7. The method according to any one of the preceding claims, wherein during step i) a flow of water counter to the
stream of gas is provided for.

8. The method according to any one of the preceding claims, wherein the temperature of the bed of ion exchange resin
is increased in step ii) by injecting warm water directly into said bed.

9. The method according to any one of the preceding claims, wherein the temperature of the bed of ion exchange resin
is lowered prior to step i) by Injecting cold water directly into said bed.

10. The method according to any one of the preceding claims, wherein cooling and heating of the bed of ion exchange
resin is assisted by one or more heat exchangers in the form of a mantle encircling the bed of ion exchange resin
or elements protruding into said bed.

11. The method according to any one of the preceding claims, wherein step i) is performed at a pressure of 2 bars or
more, preferably 10 bars or more, most preferred 16 bars.
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Patentanspriiche

1.

10.

11.

Verfahren zum Veredeln oder Reinigen eines Gases durch Abtrennung von Kohlendioxid daraus, das folgende
Schritte umfasst:

i) Eintragen eines Stroms des Gases in ein Bett von schwach basischem lonenaustauscherharz mit tertiaren
Amingruppen bei Temperatur- und Druckbedingungen, unter denen das Kohlendioxid an dem Harz adsorbiert
wird, und

ii) Desorbieren des adsorbierten Kohlendioxids von dem Harz durch Erhéhung der Temperatur und/oder Er-
niedrigung des Drucks in dem Bett,

wobei der Wassergehalt im Bett von lonenaustauscherharz wahrend Schritt i) mehr als 35% des Gesamtgewichts
des lonenaustauscherharzes und Wassers betragt.

Verfahren nach Anspruch 1, bei dem es sich bei dem Gas um Rauchgas handelt, das gereinigt wird.
Verfahren nach Anspruch 1, bei dem das Gas durch Abtrennung von Kohlendioxid aus Methan veredelt wird.
Verfahren nach Anspruch 3, bei dem es sich bei dem Gas um Biogas handelt.

Verfahren nach einem dervorhergehenden Anspriiche, beidem derWassergehaltim Bettvon lonenaustauscherharz
wahrend Schritt i) 50% oder mehr des Gesamtgewichts des lonenaustauscherharzes und Wassers betragt.

Verfahren nach einem dervorhergehenden Anspriiche, beidem der Wassergehaltim Bett von lonenaustauscherharz
wahrend Schritt i) weniger als 70% des Gesamtgewichts des lonenaustauscherharzes und Wassers betragt.

Verfahren nach einem der vorhergehenden Anspriiche, bei dem wahrend Schritt i) flir einen dem Gasstrom entge-
gengesetzten Wasserstrom gesorgt wird.

Verfahren nach einem der vorhergehenden Anspriiche, bei dem die Temperatur des Bettes von lonenaustauscher-
harz in Schritt ii) durch direktes Einleiten von warmem Wasser im Bett erhdht wird.

Verfahren nach einem der vorhergehenden Anspriiche, bei dem die Temperatur des Bettes von lonenaustauscher-
harz vor Schritt i) durch direktes Einleiten von kaltem Wasser im Bett erniedrigt wird.

Verfahren nach einem der vorhergehenden Anspriiche, bei dem das Abkiihlen und Erwdrmen des Bettes von
lonenaustauscherharz durch einen oder mehrere Warmetauscher in Form eines das Bett von lonenaustauscherharz
umgebenden Mantels oder in Form von Elementen, die in das Bett hineinragen, unterstitzt wird.

Verfahren nach einem der vorhergehenden Anspriiche, bei dem Schritt i) bei einem Druck von 2 bar oder mehr,
vorzugsweise 10 bar oder mehr, ganz besonders bevorzugt 16 bar, durchgefihrt wird.

Revendications

Procédé d’amélioration ou épuration d’un gaz par séparation du dioxyde de carbone de celui-ci, comprenant les
étapes consistant a

i) introduire un courant dudit gaz dans un lit d’'une résine échangeuse d’ions faiblement basique pourvue de
groupes amino tertiaires, dans des conditions de température et de pression dans lesquelles le dioxyde de
carbone est adsorbé sur ladite résine, et

ii) désorber le dioxyde de carbone adsorbé de larésine en élevant la température et/ou en baissant la pression
dans ledit lit,

dans lequel la teneur en eau dans ledit lit de résine échangeuse d’ions pendant I'étape i) s’éléve a plus de 35 % du
poids total de résine échangeuse d’ions et d’eau.

Procédé selon la revendication 1, dans lequel le gaz est un gaz de combustion, qui est épuré.
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Procédé selon la revendication 1, dans lequel le gaz est amélioré par séparation du dioxyde de carbone du méthane.
Procédé selon la revendication 3, dans lequel le gaz est un biogaz.

Procédé selon 'une quelconque des revendications précédentes, dans lequel la teneur en eau dans ledit lit de
résine échangeuse d’ions pendant 'étape i) s’éléve a au moins 50 % du poids total de résine échangeuse d’ions
et d’eau.

Procédé selon l'une quelconque des revendications précédentes, dans lequel la teneur en eau dans ledit lit de
résine échangeuse d’ions pendant 'étape i) s’éléve a moins de 70 % du poids total de résine échangeuse d’ions
et d’eau.

Procédé selon 'une quelconque des revendications précédentes dans lequel, pendant I’étape i), une circulation
d’eau a contre-courant du courant de gaz est prévue.

Procédé selon 'une quelconque des revendications précédentes, dans lequel la température du litde résine échan-
geuse d’ions est élevée a I'étape ii) en injectant de 'eau chaude directement dans ledit lit.

Procédé selon 'une quelconque des revendications précédentes, dans lequel la température du lit de résine échan-
geuse d’ions est baissée avant I'étape i) en injectant de I'eau froide directement dans ledit lit.

Procédé selon 'une quelconque des revendications précédentes, dans lequel le refroidissement et le chauffage du
litde résine échangeuse d’ions sont favorisés par un ou plusieurs échangeurs de chaleur sous la forme d’un manteau
encerclant le lit de résine échangeuse d’ions ou d’éléments faisant saillie dans ledit lit.

Procédé selon I'une quelconque des revendications précédentes, dans lequel I'étape i) est effectuée a une pression
d’au moins 2 bars, de préférence au moins 10 bars, idéalement 16 bars.
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STZABARALME IGENYPONTOR

1. Riidras egy ghe foljavitiedre vagy tisatithedrs, abbdl sedn-dionid slvilaseidedval, amady tar

tahnarze 42 alibh epdsekat

i1 az emiliied gdr dramdt onvhen bazikus foooserdld gyanta, amaly elaraminosoporisbial van <l
vat, dgvara vezetfik nhyan hffméradkiet &y syomas kOr@imények kialty, anmelyeknd! o weda-dionid ax

emiitett gvantin adaxorbealadik, &

i) A sdsrorbedlt srén-dioxidot & gyaotind dexavhediinh ax omlited dgyon a Tdméraskiat mugemelé-

sdvel defvagy 3 wyvomds rostkkentdadvel,

ahol ax cotiielt joncsersld pyanty dgy viztwrtaime az ) Jopss slatt Wb, sunt 35 %, aw lonosersld

svants & @ vivegviies Howpde vanatkotatva.
2. Az 1. igénypont srerinti elidrds, ahol & gie tivord ghe, ami tisetitdses kertil,

Az L fpdaypont sxorintl olidras, ahol & gl sedn-donidiak matdntdl tnidnd elvalasatisdval
¥p &

]
Py

53

P
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§zw§§;§ﬁ§; i

4. A 3L igérypont sreringl eljdcks, abol & pde Mogle

&

3. Az elfied igdnypontok birmelvike szerintl olidrds, ahol sz smifett Rooserdld gyanta dgy vis

o S
&8

S8 vivegyiites ?szmmm yorads

tartiaima az 1) pds alutl 39 % vagy condl tobb, ap fonsendld gyania
& B ; g

wpontok birmelyike sxeringi eljdrdy, ahod ax emditet! toneserdl gyants dgy wis-

tartsiong ax 1 ipsk aizm evoselb, mint 79 %, az joncasrdld pyants d a viv egyiittes thmegsre vonat-

boziaiva,

7. Az el igdnypontok barmelyike sserintt ofiieds, abol az 1) Kpdsben visst dramoltatunk, a

gz dfanaval elivotdtese

fad Jgenypontok birmelyihe szerintl ofiieds, ahod ax U} dpéshen ax foneserdld dgy b

fo2
s
e
e
%
pocs
=3

mrsdkistdack rm;&miav‘*m sisder vizel fooskandeaink kdeverlenitl az omiitett dgyba.

8. Az eliad ipdtaypontok biemelyibe sperintl eljdnds, shel az 1) Iopds 10 az joneserdld agy

»

Homdndkionsk foostikienidsdcher idey vize skendestink kdavetonil az smlitett dgvba

18, Az aloed lpdnypontok biomelyike seerintl cljfeds, ahid ax loncserdld gyants dgy lehiitdsst &y

-

fidmalegiidsdt sgy vagy 10hh hdoseréiOvsd sngitiik, az onceertld gyanta dgyat kdrlvewd kpeny

foemiidban, vagy sx oot dgybe bevitt dlonek fmdiaban,

11 Az elizd igdnypontok birmelvike sooringl olifnds, shol ax 1) Kpdst 2 bay vagy enndl na

avobl, elfiydsen 1 bar vagy enndl ragyohb, kilintsen oldoysen 16 bar syonudson vigeaziik.
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