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EP 2 760 805 B1
Description

[0001] The present invention relates to a method for the production of a building material, in particular mortar or
concrete from an alkali activated hydraulic binder, in which at least one dispersing agent and at least one set modifier
is added to the mix according to claim 1.

[0002] Alkali activated aluminium silicate binders (AAAS) are cement-like materials, that are formed by converting
fine-grained silica- and alumina-solids with an alkali- or alkali-salt solution for forming gels and crystalline compounds.
[0003] During alkali activation a high concentration of OH-ions in the mixture acts on the aluminium silicates. While
in Portland-cement paste due to the solubility of calcium hydroxide a pH-value of greater than 12 is attained, the pH-
value in the AAAS-system is even greater than 13,5. The amount of alkali, normally being in the range of 2 to 25 % (w/w)
alkali (> 3 % (w/w) Na,O), depends on the alkalinity of the aluminium silicates.

[0004] The reactivity of an AAAS-binder depends on its chemical and mineral composition, the degree of vitrification
and the fineness of grinding. In general, AAAS-binders start to set within 15 minutes and on the long run offer rapid
curing and considerable increase in strength. The setting reaction and the curing process are not yet fully understood.
[0005] For producing high strength and durable building materials it is required to keep a relatively low water/binder-
ratio when mixing the building material, so that particularly dense and thus strong crystal structures result from the curing
of the alkali activated binder. A low water/binder-ratio involves the drawback that the building material provides unfa-
vourable rheological properties. The flowability of the building materials prior to setting is rather poor in such building
materials so that the casting or spraying of such building materials can only be carried out in a limited manner or notat all.
[0006] The addition of dispersing agents and set modifiers to hydraulic binders has been known for a long time and
there are different approaches to influence the rheological properties, the duration of workability as well as the setting
properties with respect to the strength values that can be reached with the building material - as a rule concrete or mortar
- produced with the respective binders, according to varying requirements by the addition of these compounds.

[0007] EP1735252B1 discloses an alkali activated hydraulic binder for the preparation of building material in form of
mortar, comprising blastfurnace slag and an alkaline activator. The binder mixture comprises a plasticizer/superplasticizer
and Portland cement clinker as setting accelerator.

[0008] Set modifiers provide a delay in the setting of the cement and hence allow for an extension of the workability
of concrete.

[0009] Dispersing agents, also called concrete-liquefiers, flow agents, plasticizers or super-plasticizers are deployed
in order to improve workability with regard to flowability. These additives are long chained organic molecules, that group
around the cement particles and thus either bring about electrostatic repulsion between the particles or steric stabilisation
of the particles, thereby increasing flowability of the building material. At pH-values prevailing in alkali activated hydraulic
binders most of the known dispersing agents however are not stable, so that the known addition does not yield the
desired results and moreover often brings about reduced values of end-strength.

[0010] It is hence an object of the present invention to improve a method of the initially mentioned kind to the extent
that also when using alkali activated hydraulic binders improved workability or flowability can be achieved without de-
creasing end-strength inappropriately. The invention shall result in workability and desirable strength values even at a
low water/binder-ratio of < 0,5, in particular < 0,45.

[0011] To solve this object, a method of the initially mentioned kind, according to claim 1, is developed such that at
least the dispersing agent is added after the steps of mixing the binder with water. This means that first of all the hydraulic
binder is thoroughly mixed with water until a homogenous mass is formed and that only afterwards the dispersing agent
is added. Applicant has observed that the inventive delayed addition of the dispersing agent provides for appropriate
flowability and sufficient strength values.

[0012] Itis important for the present invention that the addition of at least the dispersing agent is carried out only after
the mixing step. In doing so it is preferred that the dispersing agent and, optionally, the set modifier is added 2 to 60
minutes, in particular 3 to 10 minutes after the step of mixing the binder with water, in particular after the end of the
addition of the water.

[0013] According to a preferred embodiment of the present invention, the method is devised such that the dispersing
agent and the set modifier are added simultaneously. This means that the dispersing agent and the set modifier are
added at the same time, but in any case only after the step of mixing the binder with water, wherein it is preferred to add
the dispersing agent and the set modifier 2 to 5 minutes, in particular 3 minutes after the step of mixing the binder with
the water, in particular after the addition of water. In doing so, particular advantageous results were achieved as will be
exemplified below.

[0014] Referring to a further advantageous embodiment of the present invention it is provided to add the set modifier
together with the water when mixing the binder and to add the dispersing agent 30 to 60 minutes, in particular 40 to 50
minutes, in particular 45 minutes after the step of mixing the binder with the water. Also with this procedure satisfying
results were achieved.

[0015] The dispersing agent is selected from the group consisting of melamine sulfonate polycondensates, polynap-
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EP 2 760 805 B1

thalene-sulphonatepolycodensates and polycarboxylate ethers. These are known and commercially available dispersing
agents that surprisingly provide, when proceeded as described, the desired properties with regard to flowability, i.e.
workablility also in alkali activated binders.

[0016] The set modifier is selected from the group consisting of modified salts of lignosulphate acids, in particular Na-,
Ca- or NH, salts, salts of hydroxycarboxylic acids, in particular Na-, Ca- or Triethanolamine salts of adipic-, gluconic-,
tartric-, succinic-, citric- and heptonic acid, carbohydrates as well as polysaccharides and their derivatives.

[0017] In the course of the experiments that have brought about the findings of the present invention, it has turned
out to be of advantage if the set modifier and/or the dispersing agent is added in amounts of 0,025 to 1,5 % (w/w), in
particular 0,25 to 1,5 % (w/w) in relation to the binder.

[0018] For achieving the early strength and the end-strength as well as the durability desired in the present invention,
it is preferred to mix the building material with a water/binder-ratio of less than 0,5, in particular with a water/binder-ratio
of less than 0,45.

[0019] In principle, the inventive method can be applied to all building materials on the basis of alkali activated binders.
It is however particularly preferred that the hydaulic binder essentially consists of slag, in particular blast furnace slag
in amounts of > 20 % (w/w), aluminium silicates different from blast furnace slag, preferably fly ash and natural aluminium
silicates, preferably basalts, clays, marl, andesites or zeolithes, in amounts of 5 % (w/w) to 75 % (w/w) and an alkali
activator in an amount corresponding to an Na,O equivalent, defined as (Na,O + 0,658 K,0) (ASTM C 150) between
0,7 % (w/w) and 4 % (w/w). Such a building material is for example disclosed in EP 1735252 B1 of the applicant.
[0020] The invention is described in the following in more detail by way of exemplary and comparative examples. In
all the examples an alkali activated hydraulic binder having the following composition is used as binder:

% (Wiw)

Ground blast furnace slag | 90

N32003 5

Portland Cement 5

[0021] This binder was mixed with water in a water/binder ratio (W/B) of 0,45.

Example 1

[0022]
Binder [% (w/w)] 100
Set modifier [% (w/w)] 0
Dispersing agent [% (w/w)] 0

Addition time set modifier [min] *) -

Addition time dispersing agent [min] *) -

W/B 0,45
Workability after 10 min 157
Workability after 45 min 124

Compressive strength after 1 day [MPa] 13,22

Compressive strength after 2 days [MPa] | 22,28

Compressive strength after 28 days [MPa] | 45,20

*) time after addition of water

[0023] Workability was determined according to the HolcimCone™ Flow-Method. This method uses a modified cone
to measure the slump of fresh mortar samples, which correlates well to the slump of the concrete. The cone in this
method is half as high as the cone in the method according to ASTM C 143.
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Example 2

[0024]

Example 3

[0025]

Example 4

[0026]

EP 2 760 805 B1

Binder [% (w/w)] 100
Set modifier [% (w/w)] 0,75
Dispersing agent [% (w/w)] 0
Addition time set modifier [min] *) 3
Addition time dispersing agent [min] *) -
W/B 0,45
Workability after 10 min 187
Workability after 45 min 197
Compressive strength after 1 day [MPa] 9,9
Compressive strength after 2 days [MPa] | 18,4
Compressive strength after 28 days [MPa] | 41,0
Binder [% (w/w)] 100
Set modifier [% (w/w)] 0
Dispersing agent [% (w/w)] 1,0
Addition time set modifier [min] *) -
Addition time dispersing agent [min] *) 3
W/B 0,45
Workability after 10 min 212
Workability after 45 min 145
Compressive strength after 1 day [MPa] 12,7
Compressive strength after 2 days [MPa] | 20,6
Compressive strength after 28 days [MPa] | 39,6
Binder [% (w/w)] 100
Set modifier [% (w/w)] 0,75
Dispersing agent [% (w/w)] 1,0
Addition time set modifier [min] *) 3
Addtion time dispersing agent [min] *) 3
W/B 0,45
Workability after 10 min 272
Workability after 45 min 255
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Example 5

[0027]

Example 6

[0028]

Example 7

[0029]

EP 2 760 805 B1

(continued)

Compressive strength after 1 day [MPa] 8,1
Compressive strength after 2 days [MPa] | 16,8
Compressive strength after 28 days [MPa] | 37,7
Binder [% (w/w)] 100
Set modifier [% (w/w)] 0,75
Dispersing agent [% (w/w)] 1,0
Addition time set modifier [min] *) 0
Addition time dispersing agent [min] *) 0
Wi/B 0,45
Workability after 10 min 256
Workability after 45 min 263
Compressive strength after 1 day [MPa] 6,5
Compressive strength after 2 days [MPa] | 12,7
Compressive strength after 28 days [MPa] | 32,3
Binder [% (w/w)] 100
Set modifier [% (w/w)] 0,75
Dispersing agent [% (w/w)] 1,0
Addition time set modifier [min] *) 0
Addition time dispersing agent [min] *) 45
W/B 0,45
Workability after 10 min 199
Workability after 45 min 257
Compressive strength after 1 day [MPa] 8,0
Compressive strength after 2 days [MPa] 15,3
Compressive strength after 28 days [MPa] | 35,8
Binder [% (w/w)] 100
Set modifier [% (w/w) ] 0,75
Dispersing agent [% (w/w)] 1,0
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(continued)

Addition time set modifier [min] *) 45
Addition time dispersing agent [min] *) 0
Wi/B 0,45
Workability after 10 min 191
Workability after 45 min 248

Compressive strength after 1 day [MPa] 3,3

Compressive strength after 2 days [MPa] | 17,7

Compressive strength after 28 days [MPa] | 45,7

[0030] In all the examples the % (w/w) values are in relation to the binder.

[0031] In all the examples Na-lignosulfonate was used as set modifier and Polycarboxylate-ether as dispersing agent.
Comparable examples can, however, be observed with other set modifiers and dispersing agents.

[0032] The above examples were carried out in order to determine under which conditions a workability of more than
250 mm after 45 min, a compressive strength of more than 8 MPa after 1 day (early strength) and a compressive strength
of more than 35 MPa after 28 days (end strength) can be achieved.

[0033] The examples show that the desired workability cannot be achieved when neither a dispersing agent nor a set
modifier (example 1), only a set modifier (example 2), or only a dispersing agent (example 3), are used. The desired
workability can only be achieved when a dispersing agent as well as a set modifier are used (examples 4 to 7). However,
in this case the timepoint of the addition of the dispersing agent and the set modifier have to be carefully chosen in order
to achieve sufficient strength. Example 5 shows that the addition of dispersing agent and set modifier together with water
leads to strength values that are significantly below the objective. With the inventive delayed addition of the set modifier
and the dispersing agent however satisfactory strength values are achieved (example 4). If the set modifier is added in
a usual manner together with the water, it is advantageous to add the dispersing agent as late as possible, for example
directly at the construction site, for achieving the objective for the strength values (see example 6 according to the
invention). Example 7 shows that in the case of conventional addition of the dispersing agent together with water
workability can be improved by the addition of the set modifier. However, the early strength values are not satisfactory
also when adding the set modifier very late.

[0034] It has been shown that only the inventive method of addition according to examples 4 and 6 is capable of
fulfilling the objectives for workability and strength.

Claims

1. Method for the production of a building material, in particular mortar or concrete, comprising providing an alkali
activated hydraulic binder and mixing the hydraulic binder with water in order to obtain a mixture, said mixture
containing at least one dispersing agent selected from the group consisting of melamine sulfonate polycondensates,
polynapthalene-sulphonatepolycondensates and polycarboxylate ethers, and at least one set modifier selected from
the group consisting of modified salts of lignosulphate acids, in particular Na-, Ca- or NH, salts, salts of hydroxy-
carboxylic acids, in particular Na-, Ca- or Triethanolamine salts of adipic-, gluconic-, tartric-, succinic-, citric- and
heptonic acid, carbohydrates as well as polysaccharides and their derivatives, characterized in that at least the
dispersing agent is added after the step of mixing the binder with water.

2. Method according to claim 1, characterized in that the dispersing agent and, optionally, the set modifier is added
2 to 60 minutes, in particular 3 to 10 minutes after the step of mixing the binder with water, in particular after the
end of the addition of the water.

3. Method according to claim 1 or 2, characterized in that the dispersing agent and the set modifier are added
simultaneously.

4. Method according to claim 3, characterized in that the dispersing agent and the set modifier are added 2 to 5
minutes, in particular 3 minutes after the step of mixing the binder with the water.
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5. Method according to claim 1 or 2, characterized in that the set modifier is added together with the water when
mixing the binder and the dispersing agent is added 30 to 60 minutes, in particular 40 to 50 minutes, in particular
45 minutes after the step of mixing the binder with the water.

6. Method according to any one of claims 1 to 5, characterized in that the set modifier and/or the dispersing agent
is added in amounts of 0,025 to 1,5 % (w/w), in particular 0,25 to 1,5 % (w/w) in relation to the binder.

7. Method according to any one of claims 1 to 6, characterized in that the mixture has a water/binder-ratio of less
than 0,5, in particular a water/binder-ratio of less than 0,45.

8. Method according to any one of claims 1 to 7, characterized in that the binder essentially consists of slag, in
particular blast furnace slag, in amounts of > 20 % (w/w), aluminium silicates different from blast furnace slag,
preferably flue ash and natural aluminium silicates, preferably basalts, clays, marl, andesites or zeolithes, inamounts
of 5 % (wiw) to 75 % (w/w) and an alkali activator in an amount corresponding to an Na,O equivalent (defined as
Na,O + 0,658 K,0) (ASTM C 150) between 0,7 % (w/w) and 4 % (w/iw).

Patentanspriiche

1. Verfahren zur Herstellung eines Baustoffs, insbesondere Mortels oder Betons, umfassend das Bereitstellen eines
alkaliaktivierten hydraulischen Bindemittels und Anmischen des hydraulischen Bindemittels mit Wasser um eine
Mischung zu erhalten, wobei besagte Mischung zumindest ein Dispergiermittel ausgewahlt aus der Gruppe beste-
hend aus Melamin-Sulfonatpolykondensaten, Polynaphthalen-Sulfonatpolykondensaten und Polycarboxylatethern
und zumindest ein Abbindesteuerungsmittel ausgewahlt aus der Gruppe bestehend aus modifizierten Salzen von
Lignosulfatsauren, insbesondere Na-, Ca- oder NH4-Salzen, Salzen von Hydroxycarbonsauren, insbesondere Na-,
Ca- oder Triethanolaminsalzen von Adipin, Glucon-, Wein-, Bernstein-Zitronen- und Heptonsaure, Kohlenhydraten
sowie Polysacchariden und deren Derivate enthalt, dadurch gekennzeichnet, dass zumindest das Dispergiermittel
nach dem Anmischen des Bindemittels mit Wasser zugegeben wird.

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass das Dispergiermittel und ggf. das Abbindesteue-
rungsmittel 2 bis 60 Minuten, insbesondere 3 bis 10 Minuten nach dem Anmischen des Bindemittels mit Wasser,
insbesondere nach der Wasserzugabe, insbesondere nach dem Ende der Wasserzugabe, zugegeben wird.

3. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, dass das Dispergiermittel und das Abbindesteue-
rungsmittel gleichzeitig zugegeben werden.

4. Verfahrennach Anspruch 3, dadurch gekennzeichnet, dass das Dispergiermittel und das Abbindesteuerungsmittel
2 bis 5 Minuten, insbesondere 3 Minuten nach dem Anmischen des Bindemittels mit Wasser zugegeben werden.

5. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, dass das Abbindesteuerungsmittel zusammen mit
dem Wasser beim Anmischen des Bindemittels zugegeben wird und das Dispergiermittel 30 bis 60 Minuten, ins-
besondere 40 bis 50 Minuten, insbesondere 45 Minuten nhach dem Anmischen des Bindemittels mit Wasser zuge-
geben wird.

6. Verfahren nach einem der Anspriiche 1 bis 5, dadurch gekennzeichnet, dass das Abbindesteuerungsmittel
und/oder das Dispergiermittel in Mengen von 0,025 bis 1,5 Gew.-%, insbesondere 0,25 bis 1,5 Gew.-% bezogen
auf das Bindemittel zugegeben wird.

7. Verfahren nach einem der Anspriiche 1 bis 6, dadurch gekennzeichnet, dass die Mischung mit einem Wasser/Sin-
demittel-Verhaltnis von weniger als 0,5, insbesondere mit einem Wasser/Bindemittel-Verhaltnis von weniger als
0,45 angemischt wird.

8. Verfahren nach einem der Anspriiche 1 bis 7, dadurch gekennzeichnet, dass das Bindemittel im Wesentlichen
aus Schlacke, insbesondere Hochofenschlacke, in Mengen von > 20 Gew.-%, von Hochofenschlacke verschiedene
Aluminiumsilikate, vorzugsweise Flugasche und natirliche Aluminiumsilikate, vorzugsweise Basalt, Tone, Mergel,
Andesite oder Zeolithe, in Mengen von 5 Gew.-% bis 75 Gew.-% besteht und ein Alkaliaktivator in einer Menge,
welche einem Na,O Equivalent definiert als (Na,O + 0,658 K,O) (ASTM C 150) zwischen 0,7 Gew.-% und 4 Gew .-
% entspricht, eingesetzt wird.
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Revendications

Procédé pour la production d’'un matériau de construction, en particulier, de mortier ou de béton, comprenant I'étape
consistant a partir d’'un liant hydraulique a activation alcaline et a mélanger le liant hydraulique avec de I'eau afin
d’obtenir un mélange, ledit mélange contenant au moins un agent dispersant choisi dans le groupe constitué par
les polycondensats de sulfonate de mélamine, les polycondensats de sulfonate de polynaphtaléne et les éthers de
polycarboxylate, et au moins un modificateur de prise choisi dans le groupe constitué par les sels modifiés d’acides
lignosulfates, en particulier les sels de Na, Ca ou NH,, les sels d’acides hydroxycarboxyliques, en particulier les
sels de Na, Ca ou triéthanolamine d’acide adipique, gluconique, tartrique, succinique, citrique et heptonique, les
glucides ainsi que les polysaccharides et leurs dérivés, caractérisé en ce qu’au moins I'agent dispersant est ajouté
apres I'étape de mélange du liant avec 'eau.

Procédé selon la revendication 1, caractérisé en ce que 'agent dispersant et, facultativement, le modificateur de
prise sont ajoutés 2 a 60 minutes, en particulier 3 a 10 minutes aprés I'étape de mélange du liant avec I'eau, en
particulier, a la fin de I'addition de I'eau.

Procédé selon la revendication 1 ou 2, caractérisé en ce que I'agent dispersant et le modificateur de prise sont
ajoutés simultanément.

Procédé selon la revendication 3, caractérisé en ce que I'agent dispersant et le modificateur de prise sont ajoutés
2 a 5 minutes, en particulier 3 minutes apreés 'étape de mélange du liant avec I'eau.

Procédé selon la revendication 1 ou 2, caractérisé en ce que le modificateur de prise est ajouté en méme temps
que I'eau lors du mélange du liant et 'agent dispersant est ajouté 30 & 60 minutes, en particulier 40 a 50 minutes,
en particulier 45 minutes aprés I'étape de mélange du liant avec l'eau.

Procédé selon 'une quelconque des revendications 1 a 5, caractérisé en ce que le modificateur de prise et/ou
'agent dispersant est/sont ajouté(s) en des quantités de 0,025 a 1,5% (p/p), en particulier 0,25 a 1,5 % (p/p) par
rapport au liant.

Procédé selon I'une quelconque des revendications 1 a 6, caractérisé en ce que le mélange a un rapport eau/liant
inférieur a 0,5, en particulier un rapport eau/liant inférieur a 0,45.

Procédé selon I'une quelconque des revendications 1 a 7, caractérisé en ce que le liant est essentiellement
constitué de laitier, en particulier de laitier de haut fourneau, en des quantités > 20 % (p/p), de silicates d’aluminium
différents des laitiers de haut fourneau, de préférence, des cendres volantes et des silicates d’aluminium naturels,
de préférence, des basaltes, des argiles, de la marne, des andésites ou des zéolithes, en des quantités de 5 %
(p/p) @ 75 % (p/p), et d’un activateur alcalin en une quantité qui correspond & un équivalent de Na,O (défini en tant
que Na,O + 0,658 K,0) (ASTM C 150) entre 0,7 % (p/p) et 4 % (p/p).
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Eljdras opitdsi anyag oldallitdsarn

Szabadabmi igénypontok

1. Elifrds épltési anyag, kiildndssen habarcs vagy beton elbsliltdsdra, melynek sordn egy
alksdli-aktivall hidraulkus k&tSanyagot hozunk &tre, és a hidraulikus k&tGanyagot vizse ke~
verfil sgy keverek cidallitasara, mely logaldbl egy, melamin szulfonst polikondenzétumok,
polinaftalin-szulfondt polikondenzdiumok s polikarboiist-Stersk kel valaseioft diszpergs-
igszart, 63 logaldbb gy, lignoszulfdtsavak madosiolt s, kildndsen ndlrium-, kalciuny- vagy
armmdriumssl, hidroxikarbonsavak sol, kiildndsen adipin-, glikon-, borké-, borostydnkd-,
cirtom- é8 heplonsay ndlrium-, kalclume vagy istanciaminsdl, szénhidealok  valamint
poliszaccharnidok és sedvmasdkaik kdzl valaszioft madoshiSszernt tartaimaz, azzal sllemeas-
¥is, hogy 8 diszpergdioszert 8 kGiSanyagnak a vizzel 10nénd keverdsi Bpdsét kdvelden ads-
qaijuk,

2. Az 1. lgénypont szerintl elidras, azzal jellemezve, hogy a diszpergaldsrernt 2s adott eset-
bieny a madositdszent a kdtSanyagnak a vizzs! nténd keverdsi lépdsdt kdvetlen 2 &3 60 pare
kO, kGiSndgen 3 és 10 pere kGG KIS slteltével, kUIBndsen a viz hozzdadasinay belsie-
ése utsn adagoliuk.

3 Az 1 vagy 2. igénypont szenndl elfirds azzal jollomezve, hogy a diszpergdidszent €5 &
mddositoszen egyideiiieg adagotiuk.

4. A 3, igénypont szenntl slidrds azzal jellemezve, hogy @ mddositdszent 3 kdtanyagnek a
vizzel 10riend keverés! Spdsdt kbvetben R és § pere KOzOH, killdndsen 3 perc idd slteltével
adagoliuk,

5. Az 1. vagy 2. igénypont szorintl sligras azzal sllemezve, hogy & midosiidszen a vizzel
oyt adagoliuk 8 kdiGanyay keverdsckor, &s a diszpergdioszernt a kitGanvagnak a vizzel
rtend keversst Ipdadt kbvetden 30 &5 80 perg, kiidndsen 40 és 80 pere kdziH kidndsen
45 pere id siteltevel adagoljuk,

8. Az 1-5. igénvponiok bdnmelyike szerntt eljfrds azzal jellomezve, hogy a mddosiidszert
$shvagy a diszpergaidszen g kitBanyagra ssdmitott 0,025 « 1,5 Wmeg/idmeg%, kildndsen
0,25-1,5 tmeg/megSt mennyiségben adagoliuk.
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7oA 148, igénypontok Darmelvike szorintl elifrds azzal sllemezve, hogy ax slewy
vizdkdtBanyag ardnya 0.5-nd! idesbb, kiilénbsean a visltBanyag ardny kisebb, mint §,45.

8, Az 1-7. igényponiok barmelyike szorintl slidrds azzal jpllemezve, hogy a ktbanyag alap-
vetben 220 meghimeg% salakbdl, kitldndsen kohdsalakbdl, 578 tdmegibmeg¥, a kohd-
salaktdl  olitérd aluminlumszilikatokbdl,  oldnydsen  fisthamubdl €5 iormészeies
aluminiumszilikatosbdl, eldnydsen bazaltokbd, mdrgabdl, andezitekbdl vagy reclitokbdl és
,7-4 Omegittmeg® NaxQ skvivalensnek (NaxD » 0,858 K:O-ként definidlval magialsié
menryiségl alkal-aktivatorbdt &t
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