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Degcription

The invention ralates to an wnformed
to a method of producing an sarth-moist, unformed
refractory material, and te use of the unformed rafractory

> a
mabterial,

Unformed refractory materials, alsc known ag refractory
masges, are made of & mixture comprising a refrac ctory bass

component and binder.

Unformad refractory waterialsg ave used in particular asa
bullding compositions, repair and maintenance conpositions
and as mortar. Puilding, repair and maintenance
compoaitions are used in particular for the oonstruction,

repair and maintenance of the internal linings of vessels

for steel production, for sxample units for the smallting or
treatment of molten steal,
US 5,254,872 diascloses a refractory concrere, comprising a

refvactory component and a binding agent component in the
form of an avid-basic-binder, which solidifies under an
exothermic reaction. faid refrac LOry cuncrete is pre-mixed
ag a dry mixture and consolidated by the addition of water.
Bxawple 1 shows a dry mixturs, comprising olivine as
refractory component, aluminium phosphate and MgQ asz
binding components. Water ig added to ths dry mixturs and

an axothermic eclidation reaction is genervated.

Consclidation oy hardening of the unformed refractory
materials may procesed in various ways. For exanple,
hydraulic systems ars known in whiich, once water hag been
added, hydraulic binding leads to sebed ng of the unformed
refractory material. Ceramin binder syatems are also known,

with which setting proceeds by heat treatwent accowpanisd
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by sintering. *Cold curing® conpositions are also known, in

which consplidation proceesds by way of chemical or organic

The refractory base component may comprise one or more

H

<

refractory substances, for example substances basad on the

aged on

%
o3

yetem Al0~810; {acidic refractory materialsg) ox
basic refractory materials, for example materia

NMgQ.

An important field of use for unformed refractory materials
i the use thers20f az tundish compositions or tundish wear
lining compositions. For this purpose, in partionlar basio
compositions are used, which then form the refractory imner

lining of the tundish.

3

Cold curing compositions are also used for tundigh
compositions. The advantage of cold curing compositiona is
in particular that no additicnal thermal energy has to be
applied to initiate binding in the composition. Instead,
with these cowmpositicn types one or more Liguid adhssive
binders ave regularly usged, for example water glass,
synthetic resin and sulfur- or phenol-containi ng bindsra.
However, the disadvantags of these binders is that hardling
both of the binders and of the unformed refra actory mabterial
mixed therewith is very complex. The reason for thie is in
particular alsc the adhesive properties of the bindars,
which may result in the machinery in which the binders, and
the unformed refractory material mixed therewith, arse
processad becoming stuck up by the binders. For this
reason, complicated and thus expensive machinery has often
to be used, for example sxpensive mixir g machings ., which
have in addition to be regulsa rly oleanad. In addition, some

of these liguid adhesive binders constitute an odour
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muisance or arse flammable or toxis, such that the mwmehinsry
for handling the binders or the compogiticns mixed
therewith has to be elaborately enclosed. Alse, some of

these bindevs have to be stored under permanently coel

m
»7-?

lesived curing ox

C}(

sonditions, since otherwisge un

vy
B
©

consolidation of the binder may ccocur before the binder

fondt

¥, it is also

been added to the composition. Converse
sometlimes necessary to heat the wnformed re :Lractory
material mixed with such liguid adhesive bindersg in order

&
Lo initiaste the binding reaction of the binders.

The object of the present invention is to provide a cold
curing composition, i.e. an unformed refractory material
usable without the use of external thermal enargy, which
may be used without the use of liguid adhesive bhinders. In

particular, it is intended that no liquid binders should hbe

2

¥

nesded for mixing the unformed refractory material whick
constitute an odour nuisance or are toxic ox flammabla. In
addition, the unformed vefractory waterial ig intended to
be usable without the use of additional external thermal
energy. i.e. to conmolidate or cure without the use &f

additional external thermal energy.

This object is achieved by the provision of an unformed

refractory material in the form of a dry wmixturs with

- & rafractery hase component and
% a binder agent cowmponent, the binder agent componsnt

comprising an acid component and a basic component.

The fundamental consideration underlying the present
invention is to provide such a binder agent COmponeEnt. in
the unformed refractory material, which binder comprises an
acidic component and a basic component. The use of such

vinder conponent is based on the recognition that a binder
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may be produced from an acidic component and a basig
componant solely by the addition of water {mixing waterx),
which binder lsads to consolidation or suring of the

unformed refractory material.

The unfcrmed refractory material according to the invention
therefore reguires mixing solely with wateyr, in order to
obtain a rgady-to-uge, plastis unformed refractory

i

material. The use of liguid adhesive binders ie thersfore

ne longer nacessary. The above-statsd disadvantages, whicgh
1

liguid adhesive binders ars used, are thus

It has ewerged that such an excellent binder wmay be

~

produced from & hinder component composed according to the
invention in that, in accordance with a preferved

s

snbodiment of the invention, the biander component of the
material according to the spplication does not comprise any
further cowponent in addition to the acidic component and

the basic component (while as yet wnmixed with water).

The acid cowmponsnt is preferably a component which exhibits
an acidic action in an aguecus environment or in aguecus

solution. The acid component is pressnt in the form of at

%

least one of the following substances: acid, salt of an

1

acid, ester of an acid as sulphonates, sulphate or

X

carbonate.,

The unformed refractory material particulariy preferably
comprigses an acid component in the form of at leagt one
acid, preferably in the form of at least one weak to

moderately weak organic acid, in particular in the form of

"'2

a weak organic acid.
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For example, an acid comnponent may be provided in the form
of at lsast one of the following substances: citric acid,

amidosul fonis acid, walino acid, tartaric acid, formic agid,

1»

acetic acid, oxalic acid, boric acid, sodium bhi icarbonate,
lignin gulfonate, hydvogenphosphate . hydrogensulfate,

godium metaphosphate,

The above-stated acid components may be used in any dewired
cambimation ag an acid component. A preferred combination
of acid componente is for exsmple the conbination of

anidosulfonis acid and boris acid,

The basic component is prefersbly a componsnt which

exhibits a basic action in awn aqueosus environment or in

B

5%
A

1.4

eous solution. The basic component is present in the
form of st least one of the following substances: urotropin
{hexamethylenstetramine), caloium oxid » salaium hydroxide,
sodium hydroxide, potassium hydrozide ox magnesiwm

hydroxids.

The above-gstated basic components way be used in any

desired combination as a basic component.

The above-stated acidic and basic components may be used in

any desirsd coubination as a hinder componsnt,

For example, the binder comgonent of the unformed
r@ffact@ry material may comprise one of the following

ronbinations of acidic and basic componants:

cityrie acid snd hydrated lime:
citric acid and caloium oxide:
sodium metaphosphate and hydrated lime:

amidogulfonic acid, horic acid and hydrated linme.
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Particularly preferably, the mformed refractory material
comprises an acid component in the form of at laast one
acid and a basic cowponent in the form of at least one
base, which react together in an acid-base reaction only
when water is added. In particular, an acidic conponent in
the form of ab least one acid and a basie component in the
form of at least one base may be provided, which reack it
an exothermic reaction, in particular an exothermic acid-
base reaction, when water ig added. The particulay
advantage »f guch an exothermic reaction is that, as &
result of the sccompanying increase in temperature, the
time needed for curing of the unformed refractory material

may be reduced markedly relative to the curing time of

]

unformed refractory materials according Lo the prior art,
in which no exctherwmic reaction of an acidic and & basic

component may be initisted with water.

It has emerged acvording to the invention that a
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particularly advantagecus course of consal
particularly favourable curing may be achisved for the
material according te the invention in that the ahove-
stated exothermic reaction increases the temperature of the
material by at least 590, i.e. for example aley by at laast
820 oy by at lsast 10°0. In addition, the tenperature of
the material may be increased by the exothermic reaction by
altt mogt 30%°¢C, i.e. for example ales by ab most 18°0. Az a
result of the emothermic reacticn, the tenmperature of the

material may aeca*\xrgly be increased for example by S ¢
3
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words, the acid component and the bagis component of the

unformed refractory material are tailored ro or

such & way that they react together onee water has been

added in such an exothermio reaction, in partisular in an
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acid-base reaction, that the temperature of the material is
increased by the above-stated temperature rangs by thas
reacticn. When this temperature increase takes place,
curing of the unformed refrac WOy material procesds
suffiiciently quickly, but not too quickly and also net with
a violent reaction of the acidic and basic compensnt with

water.

The proportion of acid component in the unformed refractory

wmaterial is 1.5 to & wb.%.

Unlesg otherwise staved herein, the rroportions in wt.%
ralate in principle to the total weight of the unformed

refracstory material (without wabter).

The proportion of basic component in the mat erial ia
e 1N

1 to 4 wb.%,

The acid component and the basic component of the binder

camponent are prefevably pressnt in the unforme

m
£
b
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material in such proporticns that they neutraliss one
another completely once water has besn added, thus for
example they in particular react together in such a way in
an acid-base reaction that, once the veaction is complete,
virtually no acid component and no basic companent of the
binder component any longey remaing in the refrac ctory
material, or at moat in extremely small residual

itier, for exampls in proportions of < 1 wh. %, of

a
= 0.5 wt.¥ or of only € 0.1 wt.%.

Py

Preferably, the acid camponant and the basic component of
the binder component are readily water-soluble, such that
these may dissolve readily in the miz ting water and resct

together complately,
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Reaction of the acid component and the basic component AV
be improved still further if they assums finely divided
form, preferably uniformly distributed in the unformed
refractory material. Accoxrding to cne smbodiment, the scid
component. and the baslc component of the bindey cowponent
asgume finely divided form, preferably with an upper grain

limit of 1000 gm or of 500 pw, determined to DIN 52 093,

The acid component and the basic componant acesrdingly

sreferably assume a dry or flowable or pourable form in the
3 2 2 a

unformad refractory material.

In addition, the acid compoment and the basic o OWPCREnL
agsume & storage-stabls form in the unformed refractory
material, such that the unformed refractory material {when
nob mixed with water}) may be simgply stored and trangpoytad,
without the acid component and the bhasic component  {(in the
dry stabte) reacting together or with the refractory base

componsant

The total progortion of hindeyr component in the unformed

refractory material may be for example 2 1 wt.%, thus for

57

" e N
& Wh.o% ¢

example algo = 1.5 wh.$,

Novy o EUE N NN A R e e
“ow e WELE, & 3 WL D@

2 3.8 wt.%. The maximum guantity of binder compoensnt in the

material may for axample bs 20 wi.$%$,. thug for example als

"/

318 wt.®, £ 16 wt.%, S 14 wt.%, £ 12 wh.o%, £ 10 wb.%,
S8 wb.¥% ar £ 6 whb.%. The proportion of binder corpenent in
the material may accordingly lis for szangle in the range

20 wt.%, thus for example alss in the ramge from

ALy

Q
.5 te 16 wt.o®, 1.5 to 13 wb.% or in the range from 2 to

In principle, the refractory base componant of the unformed

refractory waterial may be any desived refractory base
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component, in particular an dinorganic refractory bass

component

x:

Preferably, the refractory base component in the unformed
refractory wmaterial ig a basic re fractory base componsnt,

prafervably an MgD-based refractory base componsnt,

A& basic refractory base cowponsnt may be based fov example

on at least one of the following substances: magnesias {in

The proportion of refractory base conpoanent in the wnformed
refractory material may be for exampls < 88 wt.¥%, thus for
exanple also 2 90 wb.% or 82 wb.%. The maximum proportion
of refractory base component may be for example

S O2R.5 wb.%, thus for example also € 97 wh.% or < $6 wt.%.
Accordingly, the proportion of refrac ory base cowmponent in
the material may accordingly lie for axanple in the rangs
from 88 to 28.5%5 wt.%, thus foxr exavple also in the ranme

.

from 90 to $7 wt.% or in the rangs from 92 L0 96 wb.%.

%

The refractory base component may be present for ewanple in
& gyain sise of € 8 wm and for sxample in a grain size of

> 0.5 wmm or » 1 mm. Ths refractory bage component may
accordingly be present for example in a grain sige of » ¢
B B omn, > 0 Lo 3 mm, s O s % mMr, > L Lo & wmm OF s 1 oto

3w

b acad
a5
D]
v
:3
O
é
{.’2
4
]
b3}
4
%3]
{3
B
7
=<
£

matevial (not mixsed with water
preferably assumes pourable forwm, thus as a flowable oy

crumbly composition or as & dry nixture

To groduce a ready-to-usa, 1,8. earth-moist (plastic)

o

composition from the unformed refrs wtory material sccording
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to the inventichni, the latter is mixed with waber.

X by

Preferably, such 3 guantity of watery is added to the

¥

material that sald material takes on an earthsmoist, in
particular an sarth-moist, omwbly consistenoy. The

material is mized with a gquantity of water «f 1 to & wt.%.

A method of producing an earth-molst unformed refrxactory

material Lrom the unformed refractory material according o

the invention wmay for exsmple comprigs the following

- producing the wnformed refractory material described
heraing
- mixing the material with 1 to % wi.¥ water to produce

an earth-moist unformed refractory material.

Ag explained above, the unformed refractory material may be
wmized in particular with such & guantity of water that it

takes on an earth-wmoigt consigtency.

For this purpose, the unforwed refractory material may

praferably be mixed with the sbove-stated guantitissg of

oy

wWRTer .

Water may preferably be added to the unformed vefractory
material in a wixer, in particular for example in a
compulsory mixer or a continuous mixer, or in & sprayving
machine, for example a pressure spraver, in which the water

ig preferably added at the end of the hoss.

The unformed refractory wmaterial may preferably be used for
template backfilling. Accordingly, the unformed refractorny

material mixed with watey, i.e. in a plastic {earth-mzist)

state, may be introduced in a further step bhehind a

template in particular immediately or shortly after mixing.
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In particular, the unformed vefractory material may bs used

for template backfilling in a tundigh.

th-molist unformed refractory material displavs

extremely favourabls cuxring behavicuyr. The earth-moist

- ¥

reflractary material accordingly displaye such strength

atter a relatively ghort time that it dosg not have to b

*

2

held in shape by further auxiliary means, such as for
example templates. For example, the sarth-noeist refractory
material may be left to cure for a period of only & 10
minutes, thus for example also for a pericd of 2 30 wminutes
oy & 1 hour. The maximum curing time amounts for example to
i

% 4 hours, thus for axsmples algo to £ 3 hours or & 2 hours.
k2

The curing time accordingly amounts to for example 10

B3

minutes to & bhours, thus for example alse 30 minutes o

hours.

After congolidation or curing, any auxiliary means with

which the earth-moist refractory material is held in shape

}/

may be rewmoved, for exanpls tewplates may be withdrawn. The

curved refrastory material ie then ready foy use.

The unformed refractory material is also distingulished in
particulayr in that the water may be added thersto at roonm
temperasture, l.e. the unfcormed refractory matsrial doss not
have Lo be heatsd externglly in order, onoe watey has besn
added to the material, Lo cause the binder component to
perfcorm its binding action. Instead, in the case of the
unformed refractory material according to the invention, an
th

exethermic reagtion of & acid cowponsnt and the basic

N

smponent may supply any increased wmaterial tempsrature

2ded once water has been added

o
413
{B
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The unformed refractory material may in principls be uged
in any desived manner. Use of the unformed vefractory
matarial as a btundish composition is praferably provided.
For instance, the unformed refractory material may be used
as a tundigh cowmposition for monolithic structures or for

;
rapalivrs.,

The following formulations demonstrate four axamplas of
compositions for unformed refractory materials accord: ng oho

the invention:

Example 1

Component Material ?rnportien [wi . %]
Base component Sintered magnesia 72 -
Bage componsnt Glivine ‘ ebe!

Acid component Citrio acic , 4

Basic componsnt Hydrated lime 2

Example 2.

Component Material Proportion [wt.k]

Bage componsnt » Sintered magnesia | 73
Base componant Clivine 23
Acid component Boric agid 1
Acid component Amidosul fonic acid 2
Basic component Hydrated lime 2
Exanple 2.

Component Material ___iProportion [wh.%
Base componen Sintered wagnesis 72
Rase comyoment Qlivine i 22
Acid component Sodium metaphosphats | 4
Ragic component Hydrated lime ' 2

Example 41

Component Material “ Proportion [wb.]
Rage componsnt Sintered magnesia : 72
Base component Qliv?nﬁ v 34
Acid component Sodium metaphosphate ' 2
Rasic component galglum oxide 2
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The unformed refractory material sccording to the four

above-stated formulations was wmized in each case with the

in & lahoratory nizar and
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the fellowing investigationa of the course of setting ware

srformed:

«

Consolidation is determined using an apparatus to DIN-EN
1015-4 {1988] "Test methode for mortar for magonry, Part 4,
etermination of consistency of fresh nortar {by plunger
penstration} ¥ at 2-wminute intervals. The int wal of time

calouiated from the addition of water until & fallin
welght pensbtration depth of £ 1 nm is achisved is the

<

congoelidation time. The increage in Lenparature oanang

QJ
s
o3
5
~

the exzothermic acid-base reachtion was neasursd by meansg of

a temperature sensor additionally imstallisd in the test

apsoimen mould.

mivbures wore as

W
+
oy
G

1
6
%

The vesults achisved wi

follows:

For Bxawple 1t
Temgerature increase: 12-289Q

Congolidation time: 8«14 min

For BExample 2@
‘?emp&ratuxa increases: 8$-1feg

nsolidation time: 20-40 win

For Bxawple 3:
Tewperature Incrsase: 14-3890

Congolidaticon time: 10~18 min

For Example 4:
Temperature increags: T-1§58¢

<
Consclidation time: 18-2¢ mun
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For testing with regard to application as & tundiah

composition, the same barches were produced in sufficisnt

guantities and, after wmizing with 3 <% mixing watex, the

sarth-moist wnformed refracstas vy materials obtained in each

-

case were used for template backfilling in a tundish.

The consolidation times deternminsd in this case {calculated
from the addition of th mixing water to t
at which it waes possible to withdrasw the template) and the

temperature increase measurad in each cage were as Followa:

For Example 1.

RN .( 4\ b ~
For Example 2:
Temperature inorease; 5-1800

Consolidation tige: 20-50 nmin

For Brample 3:
Temperaturs increase: 15-254¢

Consolidation time: 10-185 min

For Bxample
Temperature increass: 10-20°0

Consolidation time: 15-%5 mvun



Szabadalmi igénypontok:

1. Formazatian fizalld anyayg, amelynek van
8. egy Hizalld baziskomponense és
b, egy ktbanyag komponense, ahol a kétéanyag komponens az anyaghoz
viszonyitva tartalmaz
b1. agy savas komponenst a kdvetkezé anyagoknak legaldbb gqyikehél
sav, sG eslvagy észiere egy savnak mint szulfonsdt, szulfat vagy
karbonat, 1,5 ~ 8 Omeg% részardnyban,
b2. egy bazikus komponenst a kévetkezd anyagok legalabb egyikének a
formajaban: uratropin, kalcium-oxid, kalclum-hidroxid, nattium-
hidroxid, kalium-hidroxid, magnézium-hidroxid 1 - 4 Wmeg%
részaranyban, s
co 1 - 5t6megh viznek a hozzasdasaval egy foldnedves, porhanyds
konzisztencidt kap és a kotdanyag komponensnek egy exoterm

Vi K

4. Az 1. igénypont szerintt anyag, amelynek a savas komponense legaldbb agy
szerves sav farmajaban van jelen, amelynek erdssége gvengetd! a kdzepesen
gvangdig terjed.

3 Az 1. igénypont szerint anyag, amelynek a savas komponsnse a kovetkezd
savak legaldbb egyikének formaisban van: citromsav, amidoszuifonsay.

4. Az 1. igénypont szerinti anyag, amelynél a kOtGanyag komponensnek a savas
komponens és a bazikus komponens meliett tovabbi kotbanyag komponense nincs,

S, Az 1. igsaypont szerinti anyag, amelynek a savas komponanse legalabb egy sav
formajaban és amelynek bazikus komponense legalabb egy bazis forméjaban van,
amelyek viznek az anyaghoz vald horzdadasa mellett egy sav-bazis reakcidhan
reagatnak.

& Az 1. igénypont szerinti anyag, amelynek a savas komponenss legalabb egy sav
formajaban &s amelynek bazikus kompanense legalabb egy bazis formajagban van,

BUBAPATENT L REV- 10000
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amelyek viznek az anyaghoz valé hozzdadasa mellett egy exoterm reakcidban
raagainak,

7. A8 igénypont szerintl anyag, amelyné! az exoterm reakald folyvtén az anyag
hémeérsékiste § ~ 30 °C ~kal ndvethets.

8. Az 1 igénypont szerintl anyag, amelynek egy bézikus Wizalls béziskomponense
van.

8. Az 1. igénypont szerinti anyag, amelynek egy bazikus tizalld baziskomponsnse
van, amelynek alapja a kdvetkezd anyagoknak legalabb egyike: égetett magnszia,
olivin,

10, Efjaras fSldnaedves formdzatian tizalio anyag eldallitasara, amaly a kdvatkezd
egymas utani lépéseket tartalmazea;
A, Egy 1. igénypont szerinti anyag eléallitass;
B. Az anyagnak a bekeverése 1 - & timeg¥% vizzel sgy fdidnedves
formézatian tizalld anyagnak az eldéllitéasara.

BUDAPSTENT / REY-10.900
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