1 DESCRI PTION Method for the production of a

hydraul i ¢ bi ndi ng agent, a qstructural conponent, use

t hereof and device therefor The invention relates to a

met hod for the production of an inorganic-based

hydraul i ¢ bi ndi ng agenbﬁggégégégg to the preanble of

Caim1l and to a struc nent and an aerated

concrete block. The invention furthernore enconpasses
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the nost inportant building materials and usually

consists of a m._xture of m neral co onents - such
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containing raw materials - such as Ilnestone cl ay,

lime marl and clay marl - are m xed with one anot her
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and then usually heated inrotary furnaces with an

strea m.pr eheat i n ste of . different \pe unti
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is Portland cement (PC) which consists of a finely
ground mixture of PC clinker and calcium sulphates - such
as gypsum or anhydrite. After mixing with water, it sets

both in air and under water and retains its strength even

under water. For 1ts production, lime- and clay-
containing raw materials - such as limestone, clay, lime
marl and clay marl - are mixed with one another in such a

way that the mixture of raw materials contains between 75
and 79% by weight of lime (CaC0s;) in addition to silicic
acid (S;02), alumina (Alz03) and iron oxide ({Fe»03) from
the clay part. Preferably, there are at least 1.7 parts
by weight of lime per part by weight of soluble silicic
acid, alumina and 1ron oxide. The mixture is finely
ground and then usually heated in rotary furnaces with an
upstream preheating system of different type until
sintering 1is achieved. The Portland cement <clinkerx

resulting from this process is then finely ground and




resulting fromthis process is then finely ground and
2 processed by addi ng aggregates such as gypsumor the
like to formPortland cenent. Qther types of cenent

i nclude, for exanple, slag cenents (iron Portland

cenent d blast furnace slag cenent), trass cenent ..
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work. In order to reduce the costs for the production
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In order to reduce the costs for the production of
binding agents, alternatives to the starting materials
used are increasingly being sought. For example, fly ash
is used as an aggregate in concrete production; fly ash
is a product which is removed by filter systems from the
waste gas of industrial furnaces or waste incineration
plants, which is carried along as combustion residue in
the compustion gases and mechanically removed or

condensed out of the vapour state upon cooling.

Also used are calcined ashes and fly ashes (for example
from industrial furnaces from the paper industry) or slag
sands. The latter are formed when the burning blast
furnace slag flowing from tThe slag hole of the blast

furnace is introduced into moving water.

*

CEM = international designaticn for cement




furnace is introduced into noving water. CEM =

i nternational designation fer cenment 3 These

af orenenti oned aggregat es ich are used in cenent
mean that the binding agent cures nore slowy. For

exanple, a stren achi eved after 28 days in_ the case
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the invention. In respect of stated numerical ranges,
values which lie within the stated limits are also
intended to be disclosed as limit wvalues and can be used
at will.

By means of suitable components which can be used to
balance out different fly ash compositions, on the one
hand and a treatment of the mixture in an activator on
the other hand, the materials in the latent hydraulic
state can be altered in terms of the lattice structure
and the geometry of the individual particles, in such a
way that. active hydraulic effects are obtained which then

correspond to a high-quality Portland cement clinker.

By subjecting the mixture to high mechanical stress in an
activator, the product i1s ground and this results inter
alia in an increase in the surface area. Moreover, the

globular structures of a fly ash are altered in such a




By subjecting the m xture to high mechanical stress in
an activator, the product is ground and this results
inter aliain an increase I1n the surface area.
Moreover, the globular structures of a fly ash are
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surface area of the particles or grains - also

referred to as the Blain value. The increase in
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Cetmbeetpartlcles - or by the collision of the particles
Wi one anot her on the one hand and the tools on the

ot her hand - shock waves in interaction with
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to disruptions to the lattice structure within the

particles.

During the impact of the particles - or by the collision
of the particles with one another on the one hand and the
tocls on the other hand - shock waves in interaction with
occurring pent-up energy as a result of the pulse

interruption propagate in the ultrasocund range.

This energy — such as friction, kinetics and shear force
acting on the particles - 1is largely converted into
thermal energy which in turn is conducted away via the
newly created surfaces and given off toc the process air.
The increase 1in temperature of up to more than 3000°C
which occurs repeatedly at the break points for a brief
time within a few milliseconds causes a thermoplastic
alteration of the interfaces. The particles involved are

briefly in a plasmoid state.




new y created surfaces and given off to the process

air. The increase in tenpegature of up to nore than

3000C which occurs repeatedly at the break points for

a brief tinme within a few mlliseconds causes a

thernoplastic alteration of the interfaces. The

particles involved are briefly in a plasnoid state. 5
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eat inportance here. The conflguratlon of the
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The configuration of the tools for the mechanochemical
and also tribomechanical effects 1s of particular

importance.

The activator consists essentially of a zrotor and a
stator, which are held by a machine platform. The axis is
arranged vertically. The drive is obtained wvia an
electric motor by means of a V-belt on the rotor shaft
assigned to the rotor. The rotational speed of the rotor
can be adjusted in a step-free manner via a frequency

converter. The tools can be exchanged and adjusted.

The products to be activated are fed in from a silo from
above by a dosing device by means of a cellular wheel
sluice into the interior of the activator. In an annular
chamber or gap left free by the rotor and stator the
mixture is conveyed downwards 1in a spiral, wherein the

residence time of the product in this annular chamber can




The products to be activated are fed in froma silo
from above by a dosing device by neans of a cellular
wheel sluice into the interior of the activator. In
an annul ar chanber or gap left free by the rotor and
statar the g}xture IS C nveyedﬁﬁomwards in.a spiral,
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the rotor and of the stator are permanently covered
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tHenterrtiptlieen and the interactions resulting
therefrom such as reflections between the tools. The
activatable m xtures, in terns of their chem cal
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The activatable mixtures, 1in terms of their chemical
composition, are of similar orders of magnitude to that
of the cements. However, the product produced is based
mainly on silicic acid-containing fly ash, slag sand and

slag from waste incineration.

This main constituent 1s in each case passed into the
activator under oxidative conditicns with the addition of
aggregates - such as calcium oxides, calcium hydroxides,
calcium carbonates and aluminium hydroxide for example.
The supply of oxygen is ensured by air fed into the

activator from below.

The required added amounts for a setting time comparable
to that of conventional concrete lie in the range from

0.2 to 30 percent by weight in the case of calcium




aggregates - such as cal ci um oxi des, cal ci um

hydroxi des, cal ci um carbonates and al um ni um

hydr oxi de for exanple. The supply of oxygen is

ensured by air fed into the activator from bel ow. The

requi red added a nts for setting . tine conparable _,
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weight relate here to the finished binding agent

m xture. OF course, it is also possible to use ,
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aracteristics binds slowy in the formof strength
class 32.5 N (> 32.5 Nm®2 standard strength after 28
days); conpressive stremgBhEaiter 7 days > 16 N m2;

Fly ash/ Slag sand Burnt oil Ca alum.
Steink. % by weight shale % by weight
% by weight % by weight
Type A 69 15 15
Type B 65 10 20
Type C 65 13 15

Types A to C are explained below:

Type A: (a} Characteristics

* binds slowly in the form of strength class

32.5 N
(> 32.5 N/mm® standard strength after 28
days) ;

* compressive strength after 7 days

> 16 N/mm®;

* modulus of elasticity 1is defined with the
strength class;

* high bending tensile strength.

(b) Use




nmodul us of elasticity is defined with the strength

class; high bending tensilg strength. (b) Use 8

Fi ni shed products various concrete conponents

(bricks, panels, angle plates or the like). Type B

(a) Characteristics binds fairly quickly in the form

of strength class 32.5 R (> 32.5 Nmm2 standard

strengt h af Féni2Beddaysiinctenpreisuge cohrergth cafipencats

days > 10 - (b As in..chyil -
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| anmpposts, substructure formwrk or the 1like). Type
nge(ég Ghar aghestbebiestpipds rapidly in the form of

strength ctass 425 R (> 42.5 Nm®R2 standard strength

after 28 days); conpressive strength after 2 days >

20 NmR. (k) diseisC viaiengi ngaicRgy stmucttha@l form of

engi neering c onent s -and ngi neering since it
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component pro ‘i's water
* compressive strength after 2 days
> 10 N/mm®.
{b) Use

As type y2\ and in civil engineering
{foundation of borders, foundatiocn of
lampposts, substructure formwork or the
like}.

Type C: (a) Characteristics

* binds rapidly in the form of strength
class 42.5 R
(> 42.5 N/mm® standard strength after 28
days) ;

* compressive strength after 2 days
> 20 N/mm”.

(b) Use
Civil engineering, structural engineering
components and water engineering since it

binds rapidly!

If further additives are added, these binding agents can
be used in different sectors. The addition of cationic

surfactants means that the component produced is water-




9 resistant approximately 28 days after the setting
phase; no nore water is abgorbed through the
structure of the conponent. The use possibilities are
to be seen inter alia in the sectors of water

engi_neering, waste engipeerjng, anitation and the )
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| um nate to approximately 40% this binder can be

“U€ed T the sector of thermal |y stable building
materials, such as in the linings of furnaces,
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cl osed-pore structure i s obtained which corresponds

to conventional products in ternms of strength val ues,
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cationic surfactants are added are further advantages
COWARL T rolit%&ined i n conbination with the binding

agent according to the invention. The invention also

enconpasses.a nethod.for the, production_of buildin .
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However, the main advantage is the fact that there is no
longer any need to use an autoclave, which 1s necessary

in conventional production methods.

Open moulding and the waterproof nature and leaktightness
that can be achieved when cationic surfactants are added
are further advantages that are obtained in combination

with the binding agent according to the invention.

The invention alsc encompasses a method for  the
production of building components such as bricks, panels
or moulded parts for structural engineering and civil
engineering, which can be implemented in a cost-effective
manner; the building components thus produced have proven
to be resistant to tensile and compressive stress and to

weathering.




In order to achieve this, according to the invention a

m xture of in each case equgl amounts of clay with

particle sizes of |less than 100 pm fine sand with

particle sizes of 100 pmto 2 mmand sand with

article sizes.,of nore than 2 mmis mxed in,a m xer
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that in this case quantities of sand have to be added.
The required hydraulic binding agents, for example
cement, highly hydraulic lime, lime hydrate or fine lime,

are also widely and inexpensively available,

The mixture of clay, fine sand and sand which is reqguired
to carry out this method can be obtained in a simple
manner since most soils contain these three constituents
in sufficient quantity. In practical use, only the top
layers of soil have to be removed in order to obtain the
mixture of clay, fine sand and sand and, after removing
gravel, stone and organic constituents, this is fed to
mixing systems in which it is mixed with the respective
binding agent and the polyelectrolytes. Only  the
composition of clay, fine sand and sand must be checked

to ensure that these are present in egual amounts. A




m xi ng systens in which it is mxed wth the
respective binding agent and the polyel ectrolytes.
Only the conposition of clay, fine sand and sand rnust
be checked to ensure that these are present in equal

anmounts. A 11 conponent nay tionally be added if
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reqU|red quantity to be added i n each case depends in

Stg#%icular on the precise particle size distribution
and the nnisture content of the prepared m xture. In

ter of article si istribution
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results ani onica rom polyac
Chesmip @ pol ycar boxylic acids - cationically fron1

pol ybases - e.g. polyvinyl anmonium chloride - or is

neggsrsglllséggl X%n?n%(yeytcf a?lrl pgle gal,tsf?sually fine lime or
lime hydrate prove to be suitable as hydraulic binding
agent for carrying out the method according to the
invention, wherein in some cases it 1s also possible to
use highly hydraulic lime, cement and bituminous binding

agents.

The polyelectrolyte here in the conventional sense is a
water-soluble ionic polymer which results anionically
from polyacids - for example polycarboxylic acids -
cationically from polybases - e.g. polyvinyl ammonium
chloride - or is neutral (polyampholytes or polysalts).
One example of natural polyelectrolytes are
polysaccharides with ionic groups such as carrageen, but
also proteins and long-chain polyphosphates. According to
the invention, polyacrylamides are preferably used as
polyelectrolytes, that is to say compounds consisting of
monomers based orn acrylamide. It is furthermore

conceivable also to use mixtures of monomeric and




One exanpl e of natural polyelectrolytes are

pol ysaccharides with ionic gyoups such as carrageen,
but al so proteins and | ong-chai n pol yphosphat es.
According to the invention, polyacrylam des are

erably ied as ggl¥electrol tes, that is to say
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sand. Mbreover, before addi ng the hydraulic blndlng
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before adding the hydraulic binding agent, a styrene

acrylic copolymer 1is added to the hydraulic binding
agent, which is particularly advantageous in the case of

wet and salty mixtures.

The objects of the invention are also achieved by the
characterizing features of Claim 22. This procedure is
particularly advantageous 1in the «case of prepared
mixtures which have a low moisture content and a high
content of fine sand. It i1s provided here that a bitumen
emulsion and polyelectrolytes, preferably polymers or
copolymers pased on acrylamide, are added to the prepared

mixture.

It has also proven to be advantageous to add the
polyelectrolyte in a preferred amount of 0.001 to 2% by
weight with respect to the dry weight of the mixture

consisting of clay, fine sand and sand. To this end,




m xtures whi ch have a Iom1nDisture content and a high
content of fine sand. q] frovided here that a
bi tunmen erul sion and pon ectrol ytes, preferably
pol ymers or copol yners based on acryl am de, are added
to th prepar m xture. It has alsq proyen_.to be
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sand and sand components required fo carry out the method
are usually present 1in sufficient quantity. Only the
relative composition of clay, fine sand and sand must be
checked to ensure that these are present in each case in
equal amounts for further processing. Where necessary, a
component must be added if it 1s present in too small a

quantity.

Once clay, fine sand and sand components are present
essentially in equal amounts, as defined above, this
prepared mixture is mixed with polyelectrolyte in a mixer
in a subsequent method step. As already mentioned,

polyelectrolytes here means water-soluble ionic polymers

which result anionically from polyacids - for example
polycarboxylic acids - cationically from polybases - e.g.
polyvinyl ammonium chlioride - or are neutral
{polyampholytes or polysalts). It is furthermore

conceivable also to use mixtures of monomeric and

polymeric polyelectrolytes, optionally together with




Once clay, fine sand and sand conponents are present
essentially in equal ampuntys, as defined above, this
prepared mxture is mxed MAth pol yel ectrolyte in a
mxer in a subsequent nmet hod step. As al ready
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m1x'¥%é¥mhﬁfqg gives rise to a higher density and thus a
higher strength of the building component ultimately
produced. The polyelectrolytes used according to the
invention can thus also be referred to as surface-active

substances.

An important factor for the optimal effect of the
polyelectrolyte is represented by the potentials active
at the particle surface. These depend both on the
particles themselves and on the ambient conditions, that
is to say on the ionic strength of the conglomeration and
the properties defined thereby, such as pH value,
electrical conductivity or hardness. By means of
relatively simple preliminary tests, the person skilled
in the art will determine the polyelectrolyte with the
appropriate ionogenicity that 1s suitable for the

respective application. However, it has been found that




m xture, which gives rise to a higher density and thus
a higher strength of the Ry | di ng conponent
ultimately produced. The pol yel ectrol ytes used
according to the invention can thus also be referred

to as surface-active bst ances I mportant factor
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also prove to be advantageous.

The hydraulic binding agent is then added. Usually, fine
lime or lime hydrate prove to be suitable binding agents
for carrying out the method according to the invention,
wherein, in cases with a respectively high content of
relatively large particle sizes, highly hydraulic lime,
cement and bituminous binding agents may also prove to be
advantageous. The added amount of the respective binding
agent also depends in particular on the moisture content
of the prepared mixture, wherein it is desired to achieve
the so-called Proctor optimum at which the mixture
reaches the degree of saturation at which the optimal
compactability of the mixture is obtained. Soils and thus
the clay, fine sand and sand components obtained
therefrom often have too high a moisture content, with
water being drawn from the mixture when use is made of

fine lime, lime hydrate or highly hydraulic lime. This




prepared m xture with a | ow noisture content and a
high content of fine grainsg a bitumen enmulsion is
preferably added. However, it is not ruled out that a
m xture of a styrene acryl i ¢ copol ymar and of a

bi tynmen e n al so prove to vant ageous. .
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gstyr eriecactyl ian cdpaleyrssikile joining of the starting

components, namely clay, fine sand and sand. This is
achieved by agglomeration of the small-grained components
and alteration of the capillary water conveyance by
breaking up the adhering water film on the colloidal
constituents. This results in better compressibility of
the mixture and a high strength of the buiiding component
produced by means of the method according to the

invention.

The scope of the invention also includes a method for the
production of an aerated concrete block, in which a
mixture o©of a hydraulic binding agent, a fine-grained
component, water and an aerating agent is produced, cast

in moulds and dried.




then placed in noulds and noul ded at a pressure of at
| east 40 N'm2. The choice of pressure influences the
ultimate strength of the buil ding conponent, wherein
[ is neverthel ess usually possible to work with a

t
ressure of 40 to 120 NNmP. After conpression, the,
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capi |l l ary water conveyance by breaking up the
adheri R§2MaL&r filmon the colloidal constituents.

Thi se restabts in better conpressibility of the m xture

and a high strength of the buil ding conponent
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I nvent egampThe scope of the invention also includes a

met hod for. the production of an aerated concrete

bl ock, Tn which a mxture of a hydraulic binding

agent , 2B4f pRe2§Farabd 266APoAENPOrAatermatd an

aerating agent is produced, cast in noulds and dried.

17 For the production of aerated concrete bl ocks, .
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releases hydrogen, which 1is responsible for the high
number of pores. The mixture is cast 1in moulds, wherein
it 1is also possible to cut different formats and
profilings in the semi-solid state. The high strength of
the porous concrete 1is achieved after approximately four
to eight hours by steam-curing 1in autoclaves at
approximately 160 to 220°C and approximately 12 to 15 bar
pressure. During this, the hydrogen escapes and the pores
that are formed are filled with air. The effect of the
pressure and the hot steam gives off silicic acid from
the surface of the sand grains, which together with the
binding agent lime (lime hydrate) forms <c¢rystalline
binding agent phases - so-called CSH phases. These
crystalline binding agents bind to the sand grains and
create a solid structure of the individual additives. The
aerated concrete blocks thus produced have relatively low
densities of up to 400 kg/m® and have good heat insulation
properties on account of the pore structure and the air

inclusions thereof.




equal parts, and the aerating agent used is usually

al um ni um powder. The anouq? of aerating agent is in

this case less than 0.05% by wei ght of the overal

m xture. The reaction of the cal cium hydroxide with
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expensive and use a lot of power. For exanple, high
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dolomite, calcite, lime marl or marl and with aluminium
oxide-containing aggregates such as corundum abrasives,
clay marl or clinker, and burnt; then up to 40% by weight
of tectosilicates, for example tuff, are added and the
resulting product is ground to an average particle size
of less than 0.063 mm. Furthermore, the fine-grained
component used 1s a fine slag from waste incineration
plants or slag from smelting works or steelworks, and the
aerating agent is a surface-active agent. These

constituents will be explained in more detail below.

Typical domestic waste contains, 1in percent by weight,
usually 59 to 69% silicon oxide, 4.9 to 7.8% iron oxide,
5.1 to 6.3% aluminium oxide and 8.3 to 10.3% lime, and is
therefore suitable for the production of an inorganic

binding agent for concrete-type setting compounds.




steam curing. The quartz sands usually used to produce
aerated concrete bl ocks nustg noreover be of high
quality and may sonetines only be provided to the
production works after relatively long transport.

VWhen al.um nium i sed in _a production envitonnment, ,
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fine romwaste i ncirneration plants or slag from
snelting works or steelworks, and the aerating agent
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. explained in nore detail below Typical domeéstic waste
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THEheagﬁggggkbgn &ge&r] a n?ﬁﬂgwﬁggnﬁggaﬁnhﬁﬁ%rﬁlqpewégte,
wast eI nCi neration plants operated by special fuel |
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ardd ldpeon i xexide, 2 to 5%iron oxide, 4 to 12% al um ni um
oxide and 58 to 66%Ilinme and 2 to 5% nmagnesi um oxi de.
The conbustion bed tenperature is at |east 950C and
THilke generally gives an ignition loss of approximately

%, a sulphate content of 4%, a chloride content of
approximately 3%, a Blair value of 5000 cm®’/g and a total
base content of p > 2, wherein the total base content is
calculated via p = (CaO+MgO+Al,03+Fe,;03)35103.

By wvirtue of the 1ion exchange occurring during the
preocess and by virtue of sorbtion, any harmful substances
possibly contained in the domestic waste are bound and
can therefore be leached out of the binding agent and the
concrete produced therewith, and thus do not represent
any appreciable risk to the environment. It is largely
possible to omit the need for raw materials which can be
obtained only with considerable outlay. At the same time,
the problem ccncerning storage and treatment of houshold
waste 1s substantially alleviated. Since the energy is

essentially provided by the domestic waste itself, very




calorific value of the waste is at |east 13 M/ kg.

This ensures that practicaldy no additional primry

energy has to be used for conbustion purposes. The

addi tives used may be cal ci um contai ning waste from

i ndustry or cal ciumcontajning stone, such as
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bi ndi ng agent and the concrete produced therewth,
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the invnetion, the fine-grained conEonent used is
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Qﬁlng the production of crude iron in the ast furnace
and steelworks slag arises during the production of steel
in converters, in electric furnaces and in Siemens-Martin

furnaces.

Metal smelting slag is formed during the production of
non-ferrous metals. According to the current state of the
art, approximately 250 kg of blast furnace slag 1is
produced per ton of crude iron and appreximately 120 kg
of steelworks slag is produced per ton c¢f crude steel.
Large amounts of slag are thus produced, which can be

reused.

Blast furnace slag and steelworks slag differ in terms of
their chemical composition, but on account of their main
constituents of calcium oxide, silicon dicxide, aluminium
oxide and iron oxide they are both alsc suitable for use

with the method according to the invention.




incineration in industrial furnaces or waste
incineration plants. In waste incineration, slag
anounts to approxinmately 35% of the original weight
of the waste. Beside iron- containing conponents,
wast e logm neration slag al so. contains si gnl ficantly
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These may be water-soluble sodium or potassium salts of
saturated and unsaturated higher fatty acids (also
referred to as lye soap), or water-soluble sodium or
potassium salts o©of resin acids of colophonium (also
referred to as colophonium socap), or water-soluble sodium
or potassium salts of naphthenic acids -~ for example
casein-based enriched alkyl naphthalene sulphonic acid.
Moreover, thée surface-active agent should be added in an
amount of 0.03 to 0.001% by weight with respect to the

mixture pricr to drying.

By way of a non-limiting example of embodiment, it is
possible to produce, stated in absolute amounts, a
mixture consisting of 780 kg of the hydraulic binding
agent according to Claim 1, 2920 kg of fine slag, 250 kg
of water and 0.25 kg of the surface-active agent, which
after air drying results 1in an aerated concrete block

having a density of approximately 600 kg/m’.




agent for exanple. This is understood to nean
conpounds which becone greafly enriched fromtheir
solution at interfaces (e.g. water/oil) and as a
result lower the interfacial tension - the surface
tension in the case of |iquid/gaseous systens.

Al t hough even pol ar solvents such as al cohols,
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method according to the invention.

During practical testing of the aerated concrete blocks
produced by means of this method according to the
invention, it has also been found that less water 1is
absorbed on account of the closed-cell structure of the
aerated concrete blocks and no shrinkage occurs, but
rather, on the contrary, there is a slight swelling. This
counteracts the risk of crack formation in the impact

area.

The density of the aerated concrete blocks produced
according to the invention is between 650 and 1200 kg/cm’.
The compressive strengths and the bending tensile
strengths are dependent on the density, with the ratio
between compressive strength and bending tensile strength

being considerably greater than in the case of concrete,




wi t hout creating high pressures; instead, air drying

proves to be sufficient. The maturation process up to

processability of the aerated concrete blocks is in

this case approximately 3 to 7 days, with the fina

strength increasin s the drying tine ipcreases. Not
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and no shrinkage occurs, but rather, on the contrary,
there is a slight swelling. This counteracts the risk
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Acceording to a further feature, the powdered aluminium is
added in an amount of 0.05 to 0.001% by weight with
respect to the mixture prior to drying. The amount of
aluminium powder used will depend on the one hand on the
amcunt of surface-active agent used and on the other hand
on the desired properties, in particular the density, of
the aerated concrete block ultimately produced.
Additional amounts of aluminium powder ensure in
principle that the pore structure after drying 1is
coarser, as a result of which the density of the aerated
concrete block is reduced. In particular, the average
pore sgize is dependent on the average particle size of
the aluminium powder used. It 1is thus obvious that,
depending on the mixing ratio and particle sizes of the

aluminium powder used and of the aerating agent,




23 that is to say the bending tensile strength is
relatively high with respegt to the conpressive
strength. This ensures that heat-insulating panels
produced fromthis nmaterial have excellent stability
for exanpl e. However means of this
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Sarr)lac{,tlcllf S’CIhZJ.es Ofmeans that certain properties of the

resuiting aerated concrete block can be optimized. By way
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of non-limiting examples of embodiments, the following
formulas can thus be menticned for aerated concrete
blocks having a density of 500 to 600 kg/cm’ and strengths
of 25 to 40 kg/cm® (after drying for 28 days):

*+ 330 kg of hydraulic binding agent according to
Claim 25, 165 kg of fine sand, 230 kg of water and
0.5 kg of a mixture of the surface-active agent
and aluminium powder;

* 330 kg of hydraulic binding agent according to
Claim 25, 165 kg of fly ash, 300 kg of water and
0.5 kg of a mixture of the surface-active agent
and aluminium powder;

»+ 165 kg of hydraulic binding agent according to
Claim 25, 165 kg of cement, 165 kg of fly ash,




the al um ni um powder used. It is thus obvious that,
dependi ng on the m Xxing ratico and particle sizes of
the al um ni um powder used and of the aerating agent,
24 different properties of the final aerated concrete
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followng fornmulas can thus be nentioned for aerated

Otdencr etfleanbboeks Haritnges densi tptefil5001Lt oti6H0 ikglonBon

tr hs f t a/ dr yEng
S B RS AT aTS iRy o aebor Brggeres
exgr a5, Oﬁ658m906¥mﬂ1ﬁ% sand, 280kg wfskange anfo the

S&eﬁna{@@fd@aﬁﬁg urlQl Qfnitdpe surface-active agent and
al um ni um powder

Fig. 1 shows an o¢blique view of a product to be
crushed;

Fig. 2 shows an cblique view of the crushed product;

Fig. 3 shows an obligque view of a device for treating

the product;

Fig. 4 shows an enlarged partial cross section through

the device;
Fig. 5 shows an enlarged detail from Fig. 4;
Fig. © shows the side view of a tool part.
Fig. 1 shows a heap of debriS.IO consisting of spherical

constituents 12. By subjecting this mixture tc high

mechanical stress in an activator {described below), the




330 kg of hydraulic binding agent according to Caim
25, 165 kg of fly ash, 3005y of water and 0.5 kg of
a m xture of the surface-active agent and al um ni um
powder; 165 kg of hydraulic binding agent according

to ai m 25 65 kg of _cenent, 165 kg.of f.ly ash,, 25
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ol'l om ng description of preferred exanples of
agEiEd MR s2aREhor t AndefBred@ karhinns sed@hating on the

acHiaWitRe:, idhoit Chatéd. ptophgusean oy MW B2 and
pr.oduct tg,be, cru hed;j£| .2 shows an obliqgue view
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nl.ar,ged thal . cr.oss..sectj on through the device;
pa%it&.%l %éh(%\%r/s sla{%wélnllglr g& 'dtezt'ai | fromFig. 4, Fig. 6
shows the side view of a tool part. Fig. 1 shows a

THRe AR ARPId S A0k &ONSLLENG 10y sPhesd LAl activator 20,
which has a machine platform 22, a rotor 24 and a stator
30, the cover plate 32 of which is passed through by a
roter shaft 26. The latter runs coaxially with respect to

the vertical axis A of the rotor 24.

The rotor 24 is driven via an electric motor 36 (visible
" outside the stator wall 34) by means of a V-belt 38 on
the rotor shaft 26. The rotational speed of the rotor 24
can be adjusted in a step-free manner via a frequency

converter (not shown).

Reference 40 denotes a cylindrical silo from which the
debris 10 is fed to a dosing device 42. Running below the
latter is a floor-level horizontal arm 45 of a conveyor
44 which 1s 1in this case Z-shaped when seen in
longitudinal section; the inclined central section 46 of
said conveyor merges into a front arm 47 above the cover
plate 32 of the stator 30. Arranged downstream of said
front arm is a cellular wheel sluice 50, through which
the conveyed goods 10 are fed to the intericr of the

activator 20.




constituents 12. By subjecting this mxture to high

mechani cal stress in an acbipvator (described bel ow),

the 26 product is crushed, as a result of which inter

alia an increase in surface area is achieved.

Moreover, the globular structures of a fly ash are

al tered such that an anorphous structure is produced.
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and lead to splitting thereof into anorphous

structures and to disruptions in the lattice
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togile @4krequency converter (not shown). Reference 40
denotes a cylindrical silo fromwhich the debris 10

is fed to a d03|ng devi ce 42, Runni ng bel ow
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andhepwioneerily with this layer. This mutual collision and
the effects achieved thereby - such as plastic
deformation, restoring behaviour, splitting, friction -
give rise to a fundamental alteration c¢f the physical

properties of the particles 14.

Since layers of the mixture covering the tools 54, 54, are
supported by the bearing and resistance force of the
same, the mass of the tocls 54, 54, substantially assists
both the pulse and the pulse interruption and the
interactions resulting therefrom, such as reflections
between the tools 54, 54,.




plate 32 of the stator 30. Arranged downstream of said
front armis a cellular whegl sluice 50, through which
the conveyed goods 10 are fed to the interior of the

activator 20. 27 Figs. 4, 5 illustrate an annul ar
chanber 52 of radial dth bet ween the outer face
28 of the rotor 24 artfTHd E¥° face 29 of the

stator 30. Tools 54 and 54r, respectively, protrude
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di ssi pates excess heat. In this annul ar chanber 52,

the individual particles 14 are thrown outwards
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therefrom such as reflections between the tools 54,
S54r

4. Method according to Claim 2 or 3, characterized by
an alteration of the particles to form amorphcus
structures by the occurring pulses and pulse

interruptions or reflections.

5. Method according to Claim 4, characterized in that
the shock wave and/or the pent-up energy is produced by
collision of the particles, and the latter are converted

into amorphous structures.

6. Method according to any of Claims 3 to 5,
characiterized in that the shock waves in interaction with

the pent-up energy propagate in the ultrasound range.

7. Method according to any of Claims 3 to 5,
characterized in that most of the pent-up energy acting

on particlés is converted into thermal energy.




28 Patent Clains 1. Method for the production of an
organi c-based hydraulic biyging agent, characterized
in that latent hydraulic nmaterials are activated as
residue fromthermal processes by nechanochem cal

and/.or tri bonechani cal reactions. 2. Method accordin
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collision of the particles, and the latter are
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accordi ng to any of aims 3 to 5, characterized in
|
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_ energy i s conducted away via the resulting
stations.

11, Method according to any of Claims 1 to 9,
characterized in that the binding agent is obtained from
residues of the calcined ash or fly ash resulting from
the combustion of materials containing silicic acid,
alumina, iron oxide and lime, salid ash preferably being

taken from industrial furnaces.

12, Method according to any of <Claims 1 to 9,
characterized in that the binding agent is provided with
slag sand or Dburnt oil shale resulting from the
combustion c¢f materials containing silicic acid, alumina,

iron oxide and lime.

13. Method accordiﬁg to any of Claims 9 to 12,
characterized by calcium aluminate in the range from
approximately 0.2 to 30% by weight as an added component.

14. Method according to any of Claims 9 to 12,
characterized by sodium aluminate or potassium aluminate

NI —



surfaces and given off to process air. 9. Method
according to any of CQainms3ph to 8, characterized in
that fly ash, burnt oil shale and slag sands are
processed oxidatively with the addition of cal cium

,_oxi des, cal cium hydroxi des, cal ci ar hanates and/ or
L R A BxIGEE SETRCEA RSy Gt bxFdeLounder uetaht" as
ars @plleyl aforgroreatgen- contai ning fluid. 10. Met hod
according to any of Clains 1 to 9, <characterized in
that the binding agent is obtained from residues of
13.heMathogsh aeseidintg fEeom B¢ combusflepmaf 1 to 14,

cHIBERIHA 1S ORI HAN o3 |d 161 ROk, p &bt NBs hHQB OXbdene
and linme, said fly ash preferably %el ng taken from
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stations. 11. Method according to any of Clains 1 to

, racterized.in that the binding ent i
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characterized in that the binding agent is provided

W th | ag sand or, burnt oil shale_resulting fromthe
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to any of Clains 9 to 12, characterized by sodi um

al um nate or potassiumalumnate 30 in the range from
18apptetitast 15C DA ND Dok bgiteilght dRragteaddaf in that
theOmRaARilals to be activated are fed into an annular gap
of the activator against the force of gravity and with

air flowing in the opposite direction.

19. Method according to Claim 18, characterized in that
the particles of the materials are thrown against a
stator which defines the annular gap towards the outside,

and a pulse is generated.

20. Method according to Claim 18 or 19, characterized in
that the particles of the materials are thrown against a
layer of the mixture on tools of the activator, and a

pulse is generated.

21. Method for the production of a building component
such as a brick, a panel or a moulded part for structural
engineering and civil engineering, characterized in that
a mixture of in each case equal amounts of clay with
particle sgizes of less than 100 pum, fine sand with

particle sizes of 100 um to 2 mm and sand with particie




15. Method according to any of Clains 1 to 14,
characterized in that an akym ni um powder is added to
the binding agent to produce a porous concrete. 16.
Met hod according to any of Claims 1 to 15,
characterized in that cationi.c s rfachan%)r;
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pfbearny CORbRBRE SuchoRSLaMrPokbasedaddl oF gL anide,
aneb i dteximrmrt drorl stamyctplrated engi meerdngaaddrohlided at a
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of | ess than 100 um fine sand with particle sizes of
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mixture consisting of clay, fine sand and sand.
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24, Methed according to Claim 21 or 23, characterized in
that, prior to mixing with the hydraulic binding agent, a
styrene acrylic copolymer is added to the hydraulic

binding agent.

25. Method for the production of an aerated concrete
block, in which a mixture consisting of a hydraulic
binding agent, a fine-grained component, water and an
aerating agent is produced, cast in moulds and dried,
characterized in that, in order to produce the hydraulic
binding agent, domestic waste 1is comminuted, homogenized
and mixed with calcium=-containing additives such as
dolomite, calcite, lime marl or marl and with aluminium
oxide-containing aggregates such as corundum abrasives,
clay marl or clinker, and burnt, then mixed with up to
40% by weight of tectosilicates, for example tuff, and
the resulting product is ground to an average particle




noul ded at a pressure of at |east 40 NNm2. 22. Method
for the production of a buidfding conponent such as a
brick, a panel or a noulded part for structura

engi neering and civil engineering, characterized in
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bi ndi ng agent, a fine-grained conponent, water and an

aerating agent is produced, cast in noulds and dri ed,
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29. Method according to Claim 28, characterized in that
the powdered aluminium is added in an amount of 0.05 to
0.001% by weight with respect to the mixture prior to
drying, wherein the powdered aluminium is preferably

mixed with an alcohol solution before being added.

30. Method according to any of Claims 25 to 29,
characterized in that the fine-grained component used 1is
fly ash from waste incineration plants or slag from

smelting works or steelworks.

31. Device for carrying out the method according to at
least one of <Claims 1 to 20, characterized by an
activator (20) with a stator (30) and a rotor (24) on a

machine platform (22), wherein the stator and the rotor




fine-grained conponent used is fine slag fromwaste

i ncineration plants or slagsfromsnelting works or

steel works, and the aerating agent is a surface-active

agent. 26. Method according to Claim 25, characterized
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27, characterized in that the additional aerating

agent used is powdered alum niumfromrecycling
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sol ution before being a(?ded 30. Method according to

any of Clainms 25 to 29, characterized in that the
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and a rotor on a machine platform (22), wherein
1 e ot étr&% P&ttt 33 define an annul ar chamber
or annular gap (52) as a transportation path for the

35”.'at %’sleaI Soii 1Opoll3}2glectrolytes, preferably polymers or
copolymers based on acrylamide, £for the production of
building components such as bricks, panels or moulded

parts for structural engineering and civil engineering.

36. Moulded part or brick for structural engineering and
civil engineering, characterized i1in that it contains
polyelectrolytes, preferably polymers or copolymers based

on acrylamide.




32. Device according to Caim 31, characterized by
tools (54, 54r) of the stator (30) and/or rotor (24)
whi ch are assigned to the annular gap (52) and are at
| east partially covered by a |layer of the m xture.
m s ﬁg% Yol ding to daim31 or 32, characterized
—EééL—a—ggsFﬁq—gggice (42) arranged upstream of the
annul ar gap (52) and also at |east one air supply

r it fidy 40 bhge 9heyr and of -t Annel Afa9aPex B4 the
Use of a he

I ndi ng agent produced according to_t

meggriped ot tdte |t ohet vt O H ek T 0720 Wiehean and has

tHRC HRsEed eI WHcHRingeRl .ci um al umi nates and an addition
of refractory conponents for the production of

refractory Ilinings and noul ded parts. 35. Use of

pol yel ectrol ytes, preferably polynmers or copolyners
based on acrylam de, for the production of building
conponents such as bricks, panels or noulded parts
for structural engineering and civil engineering. 36.
Moul ded part or brick for structural engineering and
civil engineering, characterized in that it contains
pol yel ectrol ytes, preferably polyners or copol yners
based on acrylam de. 34 TRANSLATOR S NOTE In the
tabl e on page 15 of the original German text, the
nmeani ng of the abbreviation "Steink." was uncl ear and
has thus been | eft unchanged.




