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(57) Abstract: The invention relates to a method for forming a quickly hardening, inorganic foam on the basis of the reaction of two
components: a) a solid component in the form of a reactive powder, which simultaneously has both framework-forming properties
and pore-forming properties, and b) a liquid component in the form of an alkali metal silicate (water glass), wherein the reactive
powder contains 45-65 wt% of aluminum oxide, 10-20 wt% of aluminum nitride, and 5-15 wt% of metal aluminum as essential
constituents, the alkali metal silicate has a molar ratio of silicon oxide to metal oxide of 1.0-2.2, and the two components are mixed
at a weight ratio of powder to liquid component of 0.5-2 to form a paste, from which a foam body having a bulk density less than 0.7
g/cm3 is then formed in an exothermic reaction in less than 10 minutes.

(57) Zusammenfassung: Die Erfindung betrifft ein Verfahren zur Bildung eines schnell erhértenden, anorganischen Schaums,
basierend auf der Reaktion von 2 Komponenten: a) einer festen Komponente in Form eines reaktiven Pulvers, das gleichzeitig
sowohl geriistbildende als auch porenbildende Eigenschaften besitzt, und b) einer {fliissigen Komponente in Form eines
Alkalimetallsilikats (Wasserglas), wobei das reaktive Pulver als wesentliche Bestandteile 45 - 65 Gew.-% Aluminiumoxid, 10 - 20
Gew.-% Aluminiumnitrid und 5 - 15 Gew.-% metallisches Aluminium enthédlt, das Alkalimetallsilikat ein Molverhéltnis
Siliziumoxid zu Metalloxid von 1,0 - 2,2 hat, und die beiden Komponenten im Gewichtsverhdltnis von Pulver zu fliissiger
Komponente von 0,5 - 2 zu einer Paste gemischt werden, aus der sich dann in einer exothermen Reaktion in weniger als 10 Minuten
ein Schaumkoérper mit einer Rohdichte von weniger als 0,7 g/cm3 bildet.
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The invention relates to a process for forming & mapid-
hardening incrganic foam based on the resaction of ¥ compo-
nentg:

1} & solid component in the form of a reactive powder with
at the same time structurs-building and pore-~forming propsy-
tiss, and

2} a liguid cowponent in the form of an alkaline activation
sglution.

The invention further relates to a reactive powder for the
preparation of a rapid-hardening inorganic foanm by reaction

with an slkaline scotivation solutlion.

Inorganic foam {(mimeral foawm! iz used ss s thermally insu-
lating, fires-resistant lightweight constructlon waterial.
Rapid hardening of the foam is of advantage im the £illing
up of hollows in wall consgbtructions. in the production of
insulating boards and in the repair of the thermal insula-
tion of industrial furnaces. In on-sits processing it ds ad-
vanbageous o use & Formula that reguirves mixdng of only 2
components whenever possible. For thersal insulations of in-

dustrial furnaces the inorganic fosm sust be bullt wpe of

gomponsnts which offer high temperabturs reslstance.

It is known to produce inorganis foam in the form of a geo-
polymeric foam by nixding at lsast 3§ components,

1} rescebive solids, contalning S10; and Al:O: in sufficient
amount and in reactive Fform {aghes, active glays., meba kao-
lin, pozzolans, slags ste.d,

3} an alkaline activation seolution that contains {apaxdt from

watar) a2lkali hydroxides, alkali silicates, alkall aliumi-
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nates, alkall carbonates and alkali sulphatss, either singly
or in combinations thareof,

3} a pore-forming component {addition of foam, gas-forming
reaction with aluminium powdsr or bhydrogen peroxidel}.

{&. Buchwald: What ave geopolymers? Currsnt stats of re-
gearch and technology, the opportunities they offer, and
their significance for the prescast industry. BFY Interna-

tlomal 72, Mo. 7, 2008, 43-487

UK patent 3,398,112 desceribes & process of preparing inor-
ganic foams by reacting water with a particulate mixture of
aluminian and & dry, watsr-soluble alkalil metal silicale,
the particles of said mixture having a particle size of less
than 10 mesh {2 no) ., and the watey content constituting from
30 to 75 weight percent of the btotal mizmture. The weight ra-
tio of sald alkali metal silicate to sald aluminiuwm iz from
1H:1 to 1:9, and said alkali metal silicate has an alkalil
metal oxide to silice ratieo of 2:1 te 1:4, According to the
description of this patent {volumn 2. lines 55-38) conmex-
sially availlables aluminiu powdser or other forme of finely-
divided aluninium having the corrssponding particle size can
ke emploved, and it is not necessary for the aluminiusm to be
pure. Insrt fillers such az silica, alumina, titandia, and
gimilay metal oxnides can alse be added {column 3, lines 8-
11y .

Acoording to exanple 1 of this patent a feoam product was
generated by stirring 12.% g water into a prefabricated dyy
nixturs of 10 g aluminius powder {(particle size less than
400 mesh) and 7.5 g solid sodium sdlicates {molar ratio
MaaGr8i0: = 3 & 3.22 and containing 17% by weight of wabtey of
hydrationd . while the formation of hydrogen and the connect-
sd gensration of foam began after 15 seconds, aud the mix-
ture solidifisd aftey some ninutes, connected with & tempeyrs

aturs inoveass to 1488 °4,
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according to example 2 of this patent a3 dry mixture of 3% g
of an aluminium dross {with & 70% metal conbtent and a partis
cle mize of sbout 100 mesh) and 70 g of a sodiuw silicate
{particle size about 200 mesh, melar rabio Fa:d 3 8510 =

T : 2, without water of hydraticn} is descoribed to which was
added §0 g of water; a foanm formed within 30 minutes, which

wag then dried and hardensed for 3 hours at 110 °C.

U8 patent 3,784,385 concernsg the production of a refractory
gas concrste having & thermal resistance up to 1,300 B0y
gonsisting of § componesnbta:s

1} & binder containing sodduwe silicate.,

3 a finely ground filler in the form of a chrome-aluminium
glag. in & weight percentage of 23 to 32 psxoent relative to
the total weight when mixed with said binder,

1) additiom of watsr.

4} a finely ground high-alumina refractory material and

5} & gas-forming agent in the form of sodium hrdvoxide and
aluninium powder. In accordance with the deseviption to this
patent {coluwsn 2, line €7 to columm 3, line 1§} the mixture
is heated to 38 - 42 ¢ for 3 - 5 hours, further treated for
1¢ hours in an autoolave at 170 - 180 °C¢, and finally stored

for ancther 3 davs at 30 °Q.

UE patent 4,133,891 describes a procsss fovw preparing an in-
crganic foam, having a molar ratio B8i0::8%:20: = 1:i o Id:d,
by mixding particulate metallic slumindium with an aguaous
basic scolution Fformed from & wabter-soluble alkall mebal oxe

ide, alkali metal hydroxide or alkali metal aluninate.

ke
Ry
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0.1 - 15% Joss on fgnition, and the main miperal comstitus
ents in the form of corundum {s~-Ad:0:) and spinel (Mglx-
21:02) . wherein the metallic aluminium particles are snveld-
oped by mineral transition modifications from sluminium hy-
droxide {Al:HxIN0) to a-Al:d:, and whersism the powder has &
particle size of at least %0% smaller than 00 pm and & spe~
pifio surface of ab least 10 /g, Thiz additive is produced
from & residus frow the treatment of alwninium salt slag. by
thermal debydration and activation within & tempesraturs
range of 400 - 1000 °C. According to example §, test &, of
this patent 4850 g of “IEROR TRTRY” (powder, thermally acti-
vated at 750 °C, with & specific surface avea of 4% a¥/g and
a content of metallic aluminium of 3%} was mixsd for about 1
minute with 400 ¢ of Iliguld water glass. after a few
minutes, the formation of gas in the paste began, veswlting
in the formation of foan and an incrsass in voluwme, oonnsei-
ad with an increasse of temperature to 78 *C. After a reags
tion time of 10 minutes the body was havdened so as to be

mechanically stable, having a bulk denaity of 0.83 glow’.

BER OO OSTS 254 A2 concerng a reactive non-mstallic product
with 7 - 25% alusiniuws nitride and 2 -~ 3% alumindum which is
produced by treating alusminius dross and aluminium salt slag
by washing out the chlovides {(page 2, linmes 53 ~ B3}. A pos-
sible use of this product for the production of refractories
or abrasives is descoribed, but net for the formation of dne

organic foam.

From the provsssing of sluminium dross with metal contents
of 40 - T5% emploving a plasma method {(ses US 4 580 480 A}
the reactive powder “HOVALY is known, which contains 83 -
£5% aluminium oxide, 9 - 20% alumindum nitride and § - 13%
metallic alwsdnium. The usability of "HOVALY for the produc-

vion of calodun alunminats, sodium aluninate, magnesium alu-



28 Oct 2015

2013250885

minate spinel, fused corundum, mineral fibers, as a cement
supplement and as a sand-blasting medium is described, but
not a possible suitability for the formation of inorganic
foam.

[R. Breault, S.P. Tremblay, J. Lachance, Y. Huard: Market
Opportunities for the ALCAN Plasma Dross Residues. Light
Metals (1995) 823-827]

[R. Breault, D. Guay, G.Dubé, D.Legault, R.Morin, K. Annett,
J. Bonneau: Aluminium Plasma Dross Treatment Process and
Calcium Aluminate Production: Closing the loop with no resi-

due. Light Metals (2000) 1183-1194]

The present invention seeks to provide a process of forming
a rapid-hardening inorganic foam which, based on the reac-
tion by 2 components, hardens in less than 10 minutes to
give a stable body of foam, without requiring an external
heat supply to achieve hardening, and, in addition, without
the need of drying the foam body. In addition the mineral
foam should have constituents which offer a high fire re-
sistance. The present invention also seeks to provide a re-
active powder for the formation of a rapid-hardening inor-

ganic foam.

In one aspect there is provided a process of forming a pro-
cess of forming a rapid-hardening inorganic foam based on
the reaction of 2 components: a) a solid component in the

form of a reactive powder with at the same time
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structure-building and pore-forming properties, and b) a
liquid component in the form of an alkali metal silicate
(waterglass), wherein the reactive powder comprises the es-
sential constituents: 45 - 65% by weight aluminium oxide, 10
- 20% by weight aluminium nitride, 5 - 15% by weight metal-
lic aluminium, and has a particle size of at least 90% by
weight smaller than 1 mm, and the two components are mixed
in a weight ratio of powder to liquid component of 0.5 to 2
to give a paste from which a foamed body with a bulk density
of less than 0.7 g/cm® is then formed in an exothermal reac-—

tion within less than 10 minutes.

In another aspect there is provided a reactive powder for
the forming of a rapid-hardening mineral foam by reaction
with an alkaline activation solution, wherein said reactive
powder comprises the essential constituents: 45 - 65% by
weight aluminium oxide, 10 - 20% by weight aluminium ni-
tride, and 5 - 15% by weight metallic aluminium, and has a
particle size of at least 90% by weight smaller than 1 mm,
preferably a particle size of at least 90% by weight smaller
than 300 pm.

In another aspect there is provided a use of a powder which
has been recovered from aluminium dross and which contains
the essential constituents 45 - 65% by weight aluminium ox-
ide, 10 - 20% by weight aluminium nitride, and 5 - 15% by
weight metallic aluminium, as a reactive powder for the
forming of an inorganic foam, particularly a lightweight
construction material, and wherein said powder preferably
has a particle size of at least 90% by weight smaller than 1

mm, more preferably smaller than 300 pum.

Since, in general, no heat supply from the outside is re-
quired for solidification of the inorganic foam, the process

according to the present invention can, preferably, be car-
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riad out at room tempesvabture, sald room temperature generale
1y being in the rangs from 15 *C te 3¢ °C, wors paviicularly

from 18 0 o 2F *C.

In the prior art, it has always been only the effect of me~
rallic aluminium a8 & gas-forming cowponent which has besn
gongidered in connection with the formation of incrganic
foam. Surprisingly it has besn found that it is possible to
form a stables body of ainsral foam with a bulk density of
lsss than 0.7 giom?, within less than 10 ninutes and withoub
rha need of further dryving. by veaction of a reactlve powder
having the mainm constituents 45 -~ 63% by weight alumdndum
oxids, 18 - 20% by welght alunindum nitride and § « 15% by
waight metallic aluminiusm and preferably baving s higher
content of aluminium nitride than of wmetallie alumlinduwm,
with liguid alkali metal silicats. Furthermors the high conm-
tent of aluminium oxide ig of advantage for s high fire ves
gistance of the inorganic foam. By means of x-vay diffrac-
tion snalysis it can be sesn that the mineral composition of
the formed bodiss of feam still contains some residual uwnre-
aoted metallic aluminduws while alundnium nitride cannot be
detected any more, and that, hence, the aluminium ndtyide

hag reactsd virtually completsly.

Thesse results weres unexpected gince, in accordance with

U8 3 39§ 112, example 1, when using pure alusinium powder in
reaction with & solid water glass and addition of watsy the
formation and solidification was conplsested already after a
fow minutes: howswver, agcording to US 3 388 112, sxample 2.,
the formation of the foanm already took 30 minutes when using

aluninium dross with s metal content of still 70% by weight.

The rapid forming of gas and solidification of the foawm that

was Found to coour when using the powder acgording to the



invention, being abt the same time strucsture-bullding and
pore-forming. in reaction with a Iiguid alkali metal sili-
gate, is presumably based on the ammonia gas {from the rsac-
tion of AIN + 2H:0 => AI00H + MMy} that is released in addi-
tion to the hydrogen gas being formed {from the reaction

281 ¢ AH:O => JAL00H + 3M:), and the connected, additional
formation of active aluminium hydroxide gel, which acceler-
ates the Fformation of the framework structure by polymeriza-
sion and conseolidation of the alkald metal silicate in the

way of a gsopolymer.

A powder scoording to the imvention, hawving strusbure-~
building as well as ges-forming properiies, can be obtainsd,
for example, in the recovery of aluminium from aluminiunm
dross by mechanical crushing and classifying in the form of
the grain size fractions of less than 1 mm, having the low-
est content of aluminium, for sxample in the form of the
gereenings “CAI-ALON $-D¥ and the filter dust “CAI-ALON B-
27, {manufacturer: CAST ALUMINIUM INDUSTRIRS. Dubai, Undited
Arah BEmirates: Table 1). As can be ssen from Table 1., the
aforementioned powders of the pressent inventlon exhibit a

BET surface arvea of 2.2 and 3.4 ntfg, respectively.

Az aforementioned, as the reactive powder according to the
present invention, s powder may be used that hag hesn ysoov-
erad from sluminium dross, preferably a powder recoversd
from aluminiuwn dross by nechanical size reduction and clas-
gification (particularly by scrsening, £iltration ov alr

clagssification}

According to the imvention other rsactlve powders ars alaa
suitable, 1f they show the properties according to the in-

vention, for example "NOVAL® obtained according teo
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U8 & 960 480 or the non-metallic product according to

EP O 578 354 A3,

The BET surface avea {specific surface areal of the reagtive
powder according to the pressnt invention is preferably
smaller than 10 m* /g, more preferably smaller than 7.8% m¥/y.
more particularly smaller than 5 m¥fg. BET surface arves is
determined according to IS0 277 {18%5%), which replacss

DIN 68131 (IS0 $3TT:1995; "Determination of the speeific
surface arsea of solids by gas adsorption using the BEYT meth-

od¥) .

The reactive powdey and the alkaline setivation solution can
of courss also be used in conbiration with further mineral
raw materisls such ss metakaclin, £ly ash, slag, pozzolan,
sement, lime, gypsum, sand, glass Sibers. minsral fibers, if
necessary adding further alkaline activation solution ox wa-
tey in an anount segesgary for adjusting the consistency of

the smizture to give a pasty consisgteney.

The present invention Ffurther relates to an incwganie foam
or lightwelght construction material that can be manulao~
rured, or has been manufactured, using the process according
to the pregent invention. More particularly. this foam oy
material is a thesmally insulating ov/and fire-resistant
lightwelight construction matsrial.

The incrganic foam or lightweight construction material agc-
cording to the preseunt invention may also be present in the
form of finished parts made thersfrom, particularly insulat-

ing boards.

e e ST TP AT il aeeaswen T a8 L e O T N T L T .
IN THE SuDSsuant SXampLes & o« ©opuvasae 3y w [N TFaQTITR paw
x5 oy - R O SN T N NN A E T N 3 = R s

aeay VESVRY XYY { N s VRPN Y X 3 3 T § ATEN s e MW VAN
dars “CAT-ALOE S0 and EAT-ALGY BE-BY wsrs mixsd WAl an
P I T . 2 S SR . S & o % A R SR S
a9 s Syeeds A aEa ™ N e Ao R owap i Bz et & SR S G TN AT oY R ST R TN e B g e
RIERLANY FCTITFATLLON SOt 0n, HaFed QR TH48 POTAFSIWWM wanLsy
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glass “SILIRIT M 1107 {Pable 2}, in guantitative ratioe of
powder to water glass from §.8 to 2 in & plastic nuy and
stirred to a paste at room temperaturse Loy spprox. 30 seg,
by using a spoon. The reaction tenperabture was measured by a
rhermoneter introduced into the paste. After the formation
and solidification of the foamed body, the bulk density of
the body was determined by messuring its weight and oube

lines.

The results show that thes consistency of the paste was reads
ily spreadable with the sxamples 1 ~ 3, and the formation,
the solidification and the bulk density of the foam were
hest: that iz, at mixburs ratios of solid to activation so-
lution of a weight ratio of 1 : 1. The consisteney of the
pagste in examples § and § was relatively thin, and in sxam-
ple 5 relatively thick, so that with regard bto achleving =
formation of an inorganic Ffoam that is as rapid as possible,
and with regard to cobtaining an incorganic foam with a buldk
deneity that is as low as possible, the best suitadle wixing
rabtios batwesn solid and actiwvation liguid iz considered to
be in the range of 0.5 to 2. By x-rvay diffraction analysis
it could be confirmed that the mineral composition of the
Formed foam bodies s:ill contained some vesidual metallie
alumninitn bud ne alusminius adtride, and that, henge, the al-
weinium nitride had reacted wirtually completsly, in cons

rrast to the metallie aluminium.
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Table 1: Reactive powders

L I T T i R T R

CARI-ALON 8- CAI~ALON B-H
Sorsenings Filtar dust

A ARG e

L T e R AN NN O AR AR AN DR G ANCAS NS we R G NRC AN &0 0% AT AR AR AR D AN AR AN N R 00 K0 XN 00 o0 N AN R an W QR R0 W OR AN An AN SR e e oananoas

Al HE 3 48,8 54,8
AlW %3 2.8 18,8
Al mebal %} 16.8 13.%
L0 %3 8.8 5.3
Mg S 4.9 5.3
Tag E%l 3.3 1.4
Naad f%3 $.8 &, 4
Kals £%1 §.8 8.9
Faals i} §.4 8.4
Tl {%1 8.5 9.3
¥ {%1 g% 2.0
oL {%] 1.8 8.5
N {%]1 4,3 5.1
e i%] g, 8.2
Holsture

Lass{g {%] 8.1% 8.1
Change in waight

1i60°Q %} &T 7 +14.5
Spegific surface

area® in?fgl 2.2 3.4
Farticles «300mm %] 9§08 88
Main nmineral constituents

Corundum e e
Spinel e g
Alundniuw Nitpide o e
Alumdniuw Metal g R
Duarts ¥ =

¥ BET surface aves; determination using the BEY method (IS0
82T



Tabls & Slkaline Waterglass

Type: STLIRIT M 118

Supplier: Cognis Gobd, D-40551 Disseldorf / Germany
Density fholom®l {20 %) 1600 ~ L7080
Viseosity fmFas] {28 o} 4% -~ 8O

RaQ {%] T80 < 31,00
210 {%1 2WL.L20 « 2RI, 00
Welight Eatio % 840 /0% R0 g.74 ~ G.80
Molar Ratie fmol 510 F mol RuQ 1,18 -~ 1,38
Takle 3 Exsaples

Bxample i 8 A 3 £ 3 &
AL -ALON E-D tgl gy o 18 ) 25 ig
CAY-ALOYW B-H fgl - <0 18 - L8
SILIRIT M1LQ {gl 28 28 20 25 is 18
Watay {gl = 18
Mixing vatio

sollid » water glass 1 i i §.§ 1.88 2
Consistency of the gagt al &) al B} o) b}
Time at staxt of

reaction fandnd 1 1 i 1 1 4
Tenperature max. RS 186 138 12§ 130 L0 83
Solidification fmind 5 5 ) § 3 3
Bulk Density {g/om’] 0.37 .38 0.37 0.43 0,87 £.57

a) rsadily spreadable
b} rslatiwvely thin
g} reliatively thick
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Throughout this specification and the claims which follow,
unless the context requires otherwise, the word "comprise",
and variations such as "comprises" or "comprising", will be
understood to imply the inclusion of a stated integer or
step or group of integers or steps but not the exclusion of

any other integer or step or group of integers or steps.

The reference in this specification to any prior publication
(or information derived from it), or to any matter which is
known, is not, and should not be taken as, an acknowledge-
ment or admission or any form of suggestion that that prior
publication (or information derived from it) or known matter
forms part of the common general knowledge in the field of

endeavour to which this specification relates.

Whilst the present invention has been hereinbefore described
with reference to a particular embodiment, it will be under-
stood that numerous variations and modifications will be en-
visaged by persons skilled in art. All such variations and

modifications should be considered to fall within the scope

of the invention as broadly hereinbefore described and as

hereinafter claimed.
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The claims defining the invention are as follows:

1. A process of forming a rapid-hardening inorganic foam
based on the reaction of 2 components:

a) a solid component in the form of a reactive powder with
at the same time structure-building and pore-forming proper-
ties, and

b) a liquid component in the form of an alkali metal sili-
cate (waterglass), wherein

the reactive powder comprises the essential constituents:
45 - 65% by weight aluminium oxide,

10 - 20% by weight aluminium nitride,

5 - 15% by weight metallic aluminium, and

has a particle size of at least 90% by weight smaller than
1 mm, and the two components are mixed in a weight ratio of
powder to liquid component of 0.5 to 2 to give a paste from
which a foamed body with a bulk density of less than

0.7 g/cm3 is then formed in an exothermal reaction within

less than 10 minutes.

2. The process in accordance with claim 1, wherein the
components are mixed for maximum 5 minutes, preferably maxi-

mum 1 minute.

3. The process in accordance with claim 1 or 2, wherein
the components are mixed without the supply of heat from the

outside, preferably at room temperature, to give a paste.

4. The process in accordance with any one of claims 1 to
3, wherein the alkaline activation solution is an alkali
metal silicate solution having a molar ratio of silicon ox-

ide to metal oxide of 1.0 to 2.2.
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5. The process in accordance with any one of the preceding
claims, wherein the reactive powder has a weight ratio of

aluminium nitride to metallic aluminium of greater than 1.

6. The process in accordance with any one of the preceding
claims, wherein the reactive powder has a particle size of

at least 90% by weight smaller than 300 um.

7. The process in accordance with any one of the preceding
claims, wherein the reactive powder is mixed with a liquid
potassium water glass, having a molar ratio (SiO; : K;0) of

1.16 to 1.26.

8. The process in accordance with any one of the preceding
claims, wherein the reactive powder and the alkaline activa-
tion solution are used in combination with other mineral raw
materials, such as metakaolin, fly ash, slag, pozzolan, ce-
ment, lime, gypsum, sand, glass fibers, mineral fibers, and
that, if necessary, further alkaline activation solution or
water is added in a quantity necessary for adjusting a pasty

consistency of the mixture.

9. The process in accordance with any one of the preceding
claims, wherein the BET surface area of the reactive powder
is smaller than 10 m2?/g, preferably smaller than 7.5 m2?/qg,

more preferably smaller than 5 m2/g.

10. The process in accordance with any one of the preceding
claims, wherein as the reactive powder a powder is used
which has been recovered from aluminium dross, preferably a
powder recovered from aluminium dross by mechanical size re-

duction and classification.
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11. A reactive powder for the forming of a rapid-hardening
mineral foam by reaction with an alkaline activation solu-
tion, wherein said reactive powder comprises the essential
constituents:

45 - 65% by weight aluminium oxide,

10 - 20% by weight aluminium nitride, and

5 - 15% by weight metallic aluminium, and

has a particle size of at least 90% by weight smaller than 1
mm, preferably a particle size of at least 90% by weight
smaller than 300 pum.

12. The reactive powder in accordance with claim 11, where-
in the weight ratio of aluminium nitride to metallic alumin-

ium is greater than 1.

13. The reactive powder in accordance with any one of
claims 11 or 12, wherein the BET surface area of the reac-
tive powder is smaller than 10 m2?/g, preferably smaller than

7.5 m?2/g, more preferably smaller than 5 m2/g.

14. The reactive powder in accordance with any one of
claims 11 to 13, wherein it has been recovered from alumini-
um dross, preferably by mechanical size reduction and clas-

sification.

15. Use of a powder which has been recovered from aluminium
dross and which contains the essential constituents

45 - 65% by weight aluminium oxide,

10 - 20% by weight aluminium nitride, and

5 - 15% by weight metallic aluminium,

as a reactive powder for the forming of an inorganic foam,

particularly a lightweight construction material, and where-
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in said powder preferably has a particle size of at least
90% by weight smaller than 1 mm, more preferably smaller

than 300 pm.

16. The use according to claim 15, wherein the reactive
powder is reacted with a liquid component in the form of an

alkali metal silicate, to form the inorganic foam.

17. The use according to claim 15 or 16, wherein the weight
ratio of aluminium nitride to metallic aluminium in the pow-

der is greater than 1.

18. The use according to any one of claims 15 to 16, where-
in the BET surface area of the reactive powder is smaller
than 10 m2/g, preferably smaller than 7.5 m2/g, more prefer-
ably smaller than 5 m2/g.

19. 1Inorganic foam or lightweight construction material
which can be obtained by a process according to any one of
claims 1 to 10, preferably a thermally insulating or/and

fire-resistant lightweight construction material.

20. The inorganic foam or lightweight construction material
according to claim 19, wherein it is present in the form of
finished parts, particularly in the form of insulating

boards.
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