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Process for.t-he. preparatlon of crystal | i ne sodi um di silicat

present invention relates to a process for the _preparatio (MP’QCO
crystaltine sodiumdisilicates ‘having a | am nar structure, a nolar
ratro of SiJerr] to Na[err]Oof (1.9 -1 40 2.1) : 1 and a water content

of less than 0P3%b <] ght froma water glass salution obtained by
reacting SE0EE SHRIRPATALLS £ S8 Yt i 0 of

Sid2 to Na20 oglﬁ?]ﬂcﬁﬁeﬁ 3) 1 at terrperatures of 180 to - 240[err]C
and pressures ThelOptes@ft bamvditiiong félheast #9% procé¥s W ght tak .
solids, and spray-drying the water glass 10 solution with hot air at 200.
to 300[err]C wprkepahationnmifi mrystallimfe esquidwer di el icatoephhagisgdaum -
disilicate having, a wat er content (determned as |oss on heating at
7000) of lagipgrostrugtuseght Baban BatkodefisFLig: dfo Mm.0 efarf1380

al/l. 15 Gegmag ?‘fe_nl gun sschrift 4,031, 848 di slcl 0Ses a process

.for the prepar5Pi én'df 'cr?s?& |ané"asttﬁ:l'-|' Lﬁ'r?%??’i’?,af’és ess thap,fg3% PEmi nar

structure, ~a nol ar

wat er cont 2nt ‘5?lg8§akfﬂ’§n Owgg‘%r glasﬁys%flﬁﬁf’nf Pg%rf‘étnﬁgt éy %P&gil%l ution
having at |easf,g0%,; e} soQXuWei'198£oxféeSQLigéionl PhtRi §ofge b vaker

gl ass

Si0, to Na,0 of (2.0-to 2.3) :.1 at temperatures of 180 to
240°C and pressures of 10 to 30 bar, having at least 20%
by weight of solids, and spray-drying the water glass -

10 solution -with hot air at 200 to 300°C with the formation
of a pulverulent amorphous sodium disilicate ‘having a
water content (determined as loss on heating at 700°C) §f
15 to 23% by weight and a bulk density of more than 300
g/l. | |

15 German Offenleg'ungsschriftﬁ 4 ,031.,848 discloses a process
for the preparation of crystalline sodium silicates
having a laminar structure, a molar ratio of SioO, 1':0 Na,O
of (1.9 to 2.1) : 1 and a water content of less than 0.3%
by weight from a water glass solution having at least 20%

20 by weight of solids. In this case the water glass‘
solution " is obta.ined by_'reaction of quartz sand with
sodium hydroxide solution in the molar ratio of SiO, to

" Na,0 of (2.0 to 2.3) : 1 at temperatures of 180 to 240°C
-and pressures of 10 to 30 bar. This water glass solution

25 is treated in a spray drying zone with hot air at 200 to
300°C with formation of a pulverulent amorphous sodium
silicate .havin'g a water content (determined as loss on

heating at 700°C) of 15 to 23% by weight and a bulk



solution is obtained by reaction of quartz sand with sodi um hydr oxi de

solution in the nolar ratio of SiC2 to Na20 of (2.0 to 2.3) : 1 at
tenperatures of 180 to 240[err]C : and pressures of 10 to 30 bar. This
wat er gl ass solution 25 is treated in @ spray drying zone with hot air
atI 200 toh 300[err]Cwith formation of a pul verul ent anor phous sodi um
silicate havin ter, conten d as | 058, 90 heat.i ng_ at
700[err] ©) of ‘g@ﬁ‘\tl)gﬁ:?% Wr\ﬁel bﬁ{" g@]@ g}gulq&he pulveriilent, amérphots,

- 2- densi t re. th | ver ul p

wat er - cont ai nRPES RS RE, 5048k, p1ddtal /£h 1HBroddBREP IHEY ap

rotary kiln e c&pﬁféd"‘ %H | 683 of 0%@?%!%&& with é?ti&‘ésa%r' Sméxfji?ﬁé ed

therein W|thf ue gas a er a- nor e an 500 to 850[err]C

for 1 to 60 msc"iwﬁfs | dhd is tFONEE L REFEERA! wfi'tﬁWfMde.'”' 4 "B | dmpéra-
crystalline so Il1Tcate. Finally, the crystalline sodiumsilicate

lleaving the diggedd YOf‘eﬁéﬁé thehabpokitbh 850 WnEbPAULedo 60 mimuted hin aid
of a nmechani cal crusher to particle sizes of 10 0.1 to 12 nm A

di sadvant age Qiodnted-tirdtitoFdow withhfotmation bf crystalhbhe sudintmof a
reproduci bl e tenperature profile in the rotary kiln because of the

variations of giliddtiee gaBinally, the crystalline sodium silicate

"leaving the directly heated “rotary kiln is comminuted
with the aid of a mechanical crusher to particle sizes of

10 0.1 to 12 mm.

A disadvantage of the known process is the difficult
establishment of a reproducible temperature profile in
the. rotary kiln because of the variations of the flue gas
with respect to its quantity per unit time and its
15 temperature, by which means crystalline sodium disilicate

of varying quality is produced.

It is therefore an object of the present invention to
provide a process for the preparation of crystalline
sodium disilicates in which sodium disilicate of uniform
20 quality is obtained over a relatively long period of
time. This is achieved according to the invention by
grinding the spray-dried pulverulent, amorphous sodium
disilicate; introducing the ground sodium disilicate into
a rotary kiln equipped with devices for moving solids,
25 which is heated externally via the wall and which has a
plurality of different temperature zones in its interior,

and treéting the sodium disilicate therein at temperatures



‘With respect to its quantity per unit tirme and its 15 tenperature, by

whi ch neans crystalline sodiumdisilicate of varying quality is
:produced. It is therefore an object of the present invention to
provi de a process for the preparation ef3cerystalline sodi um

disilicates.in which sodiumdisilicate of uniforn1 20 quality is obtained .

over a relalpyelind ofg BODEE] fr 1 to! it millithd Syfeh BueHaBscR deho (O

t he invention by grinding the spray-drie ent, anor phous

sodi um grﬁgtaggage ispldioe @ixg 1t ound sodlun1d|S|I|cate into

a rotary kiln equipped with devices for noving solids, 25 which is heated
externally via the wall and which has a plurality of different
tenperature zones in its interior, and treating the sodiumdisilicate
therein at tEhpepmboess according to the invention can, furthexrbore, of
400 'to 800[err]C for 1 to 60 minutes with formation of crystalline
sodi um di si | ppbienally, be designecksn sl éi mpannexn Hhatvention can,
furthernore, optionally, be designed in such a nanner that

5 a) the spray-dried, pulverulent, amorphous sodium
disilicate is ground té part:.cle sizes of 1 to

50 pumg

b) the pulverulent crystalline sodium disilicate,
exiting the rotary kiln, having particle sizes of
10 0.1 to 12 mm is ground using a mill to particle

sizes of 2 to 400 um;

c) the ground crystalline sodium disilicate is fed to
" a roller compactor, by means of which it is
compressed to give compacted pieces at a roller

15 pressure of 5 to 40 kN/cm of roller width;

d) the compacted pieces are processed by mechanical
comminution to give granules -having a bulk density

of 700 to 1000 g/1;

e) the rotary kiln, externally heated via the wall, has
20 at least 4 different temperature zones in its

interior;

.f) in the first temperature zone adjacent to the entry



5 a) the spray-dried, pulverulent, anorphous sodium

disilicate is ground-to particle sizes of 1 to 50 [err]m
b) the' pulverulent crystalline sodium disilicate, _exiting
the'rotary kiln, having particle sizes af 4 10 0.1 to 12 nmis ground
using a mll to particle sizes of 2 to 400 [err]m c)

the ground crystallj sodi disilicate js fed 1o, . aroller
conpactor, by meansé% n’b\ﬂ?cngttf’s 500°C 1is ma{:’&%?‘%ggedlpotlﬁ!%es%‘_iﬂﬂ%ct ed
pieces at a roller r ur f.5 KN cmof roller. width,
d) the conpacted p?éeng%%r%t?%;%r%% %54;006) by° néeéc)%ﬁllcsalma"nqcalne&' St i on

to give granul es hayivy %Qﬂ#%ﬁgﬁafét %one 550 to 0?0308 &gzé%%%t%ina?d

e) the rotary kiln, externa eated via the wall, has

| east 4 different ad®rperehe’ foufOhEemplrhtire zone adjadedit! ¥o the
f) in the first tenperature zone adjacent to the entry _

5 exit opening 650 to 800°C is maintained.

In the process .according to the invention, owing to the
external heating of the rotary kiln via its wall, (so-
called indirect heating) a uniform transfer of heat into
the sodium disilicate via the wall is achieved with

10 better energy utilization.

The temperature control along the length of the kilnm,
i.e. the temperature profile, can be established exactly
in the process according to the invention by means of a
plurality of combustion chambers independent of each
15 other, without changing the gas velocity in the rotary
kiln. By this means it is possible to adjust more
aécurately the temperature range in which §-Na,Si,0, is
formed aﬁd to hold this consfant, so that the danger of

production of undesired a-Na,Si,0; is minimized.

20 Since, in the process according to t.he invention, no flue
gas is passed through the reaction chamber of the rotary
kiln, the gas velocity in this chamber is substantially |
lower, as a result of which only a small quantity of dust

is discharged from the rotary kiln.

25 In the process according to the invention the hot waste



S 4- - : openi ng. 200 to 500[err]Cis mai ntai ned, in the second

tenperature zone 400 to 600[err]C is maintained, in the third

t emperature zone 550 to 700C i s maintai ned and in the fourth
tenperature zone adjacent to the 5 .5 - exit opening 650 to 800[err]C
I s mai nt ai ned. In the process according to the |nvent|on owing to
t he ext er nal be rotar k|| via |ts wal |, (so-

called |nd|re8Fsﬁ§atF Lagﬁn% é ﬁ?t?ﬁﬂg gpdfromthe pxfernal heatdng,di um

disilicate vi 8¢ ”ﬁ‘%'a"#tasla'ngﬁ%ﬁée?‘é%{ H‘tfflb'{'ﬁé?z Itﬁef{ncener %\é utél [ zat i on.

The tenperaturée con

L omper ot ure Pefhthin GAY BESES! A o %fqtmf‘zt d for. exdafbl h%o‘ifng;fgﬁ%&

accordi ng to t I nven ‘means.

chanbers i nde d f ;gQ?ég as velocity
in the rotaryeﬁa GHEeQ HQQ%Q skﬁgt#%gﬂg'lt Q%Hé I bl'e to d?ﬁ%?fnnre

accurately the tenperature range in which [err] Na[err]Si[errr]derr] is
formed and to hold this constant, so that the danger of production of

undesireds[ erza- ﬂﬁéeaéééhbﬂﬁfiﬁbeﬂf&wiﬁgﬂ1éHﬁléﬁ%lfor carrying out the
process according to the invention is depicted diagram-

- l'.

matically and in section.

Spray-dried, pulverulent, amorphous sodium disilicate is
introdﬁced into a rotary kiln 1, externally heated via
10 its wall, via a feed line 2, while at the opposite end of
the rotary kiln 1, a discharge line 4 for crystalline
sodium disilicate leads to a cooler 3, the cooler 3 being
furnished with a filling line 5 for finished product. The
double jacket of the rotary kilmn 1 is subdivided into a
15 plurality'of chambers, into each of which opens a heating
gas pipe (6, 7, 8, 9). In this case, each heating gas
pipe (6,'7, 8, 9) is connected to an air supply pipe (10,
11, 12, 13) and a fuel supply pipe (14,'15, 16, 17), by
means of which the heating gas temperature can be separ-
20 ately adjusted for each chamber of the double jacket of

the rotary kilnm 1.

From the side of the rotary kiln 1, into which the feed
line 2 opens, there leads off an outgoing gas line 18,
which opens into a scrubber 19, which is connected via a
25 first line 20 to a waste gas system and via a second line

21 to a waste water treatment plant. Finally, a waste gas



"20 Since, in the process. according to the invention, no flue gas s
passed t hrough the reaction chanber of the rotary kiln, the gas- k
.velocity in this chanber is substantially | ower, as a result of which
onlkty a small quantity of dust i s=diésecharged fromthe rotary Kkiln.

25 In the process according to the invention the hot waste

e gasgsnedb2aPesds /08 eﬂ-JxE tRé Oﬁgeéfl Ei&g‘ 6Petﬁétf6€a£¥hﬁi‘ih”9

of the rotary kiln via its wall, since cont any dust,
can be utilized {RICRXWaPLE %&é TiYé"Ean for éf&tnié\@éeieél&aéé a%yka D in
the spray-drying tower. I n.the acconpanying draw ng, for
carrying out dpging tow@ropcess according to the invention is dep| cted

di agram matically and in section: - Spray-dried, pulverulent,
anor phous sodiumdisilicate is introduced into a rotary kiln 1,
externally heated via 10 its wall, via a feed line 2, while at the

opposi te end Bkample 1t haccordingktdnthe priloscamtye |ine 4 for crystalline
sodiumdisilicate leads to a cooler 3, the cooler 3 being
5 Sand (99% by weight Si0,; particle size: 90% < 0.5 mm)
and 50% strength by weight sédium hydroxide solution in
a molar ratio of Si0, to Na,0 of 2.15 : 1 were placed in
a nickel-clad, cylindrical autoclave equipped with a
stirring device. Thg mixture was heated to 200°C by
10 injection of steam (16 bar) with the autoclave being
| stirred and was held for 60 minutes at this temperature.
The contents of the autoclave were then flashed via a
stripping vessel into a container and, after addition of
0.3% by weight of perlite as filter aid at 90°C to
15 precipitate the insoluble matter, were filtered via a
disk pressure filter. The filtrate obtained was a clear
water glass solution having a molar ratio of Si0O, to Na,0
of 2.04 : 1. A solids content of 45% was established by

dilution with water.

20 The water glass solution was sprayed into a hot air
spray-drying tower equipped with a disk atomizer, which
spray-drying tower was heated via a gas-fired combustion
chamber and was connected to a pneumatically cleaning bag
filter for product separatio.n', the combustion chamber

25 being adjusted in such a manner that the hot gas entering

at the tower head had a temperature of 260°C. The rate of



furnished with a filling line 5 for fi ni shed product. The doubl e
jacket of the rotary kiln 1 is subdivided into a 15 plurality of

chambers, into each of which opens a heating gas pipe (6, 7, 8, 9).
In this case, each heating gas pipe7(6, 7, 8, 9) is connected to an
air supply pipe (10, 11, -12, 13) and a fuel supply pipe (14, 15, 16

Ahly ad ust e STV eacﬁmvg%g‘%%te?%lﬁ%ﬁﬁé‘n%o@lﬂﬁ? R LRt e S
kiln 1. sGehMd htﬁ’aﬁhgf %a%hecﬂégteéﬁr%§££@u% bBt %h‘@ é:i}if,éjhet%f{apens

line 2 opens, there |eads of an out gol

into a scf Ubbﬁi&x‘eare“méi‘viﬁ??ﬁ:gileciﬁgaz%i-&rfln&5 tdcw‘errStwié N§o3@ct,0 ﬁ%"gﬁz €

gas system and via a second a Wwaste water treatnment p
Finally, a wagkgidence time was calculated to be 16 second® from tHd N€ 22

| eads of f fromthe upper side of the rotary kiln 1, which waste gas
line can $or esdumee bfadthe aspﬁ&?b‘drylng towerd hfderfrom the fawmle 1
(according to the prior art) Sand (99% by weight Sigerr] ; -

particl e sizethgdtghpt5 timjough the spray-drying tower. The amorphous
sodium disilicate separated off at the bag filter had a

bulk density of 480 g/l with a low tendency to dust

formation, an iron confent of 0.01% by weight, an SiO, :

10 Na,0 ratio of 2.04 : 1 and a loss on heating at 700°C of

19.4%; its mean particle diaméter' was 52 um.

60 kg of amorphous s;dium disilicate was loaded per hour

into a direct-fired rotary kiln (length: 5 m; diameter:

78 cm; inclination: 1.2°), which was insulated with

15 multilayered mineral wool and a sheet metal jacket in
such a manner that, for a temperature in the interior of

the rotary kiln of 730°C, there was a temperature on its
exterior shell of at the most 54.°C. The crystalline
sodium disilicate leaving the rotary kiln, which sodium

20 disilicate contained 15% by weight of a-Na,Si,0; and had
. a water content (determined as loss on heating at 700°C)
of 0.1% by weight, was comminuted with the aid of a
mechanical crusher to a particle size of less than 6 mm

and, after an intermediate coolihg , was ground on a disk

25 mill (diameter: 30 cm) at 400 min? to a mean particle
diameter of 110 sm, the iron content of the ground
product remaining identical to that of the amorphous

sodium disilicate.



and 50% strength by wei ght sodium hydroxide sol ution in ' a nolar ratio

of SiJerr] to Na[err]Oof 2.15 : 1 were placed in ~a nickel -clad,
cylindrical autoclave equipped with a stirring device. The m xture
was® heated to 200C by 10 injection of =st&am (16 bar) with the autocl ave
bei ng stirred and was held for 60 mnutes at this tenperature.

Th tents ophd heagtéo v tlaih : | r PRI
vegsg?ni ﬁ?osa cont ai ner ghg 65:‘1\?%% addi t]{ylogé'gfqp was' f%m%%%yﬁgelbgﬁi[ﬂ%?

perlite as filirerthe deatrPOkeqibe for khe RufHpHdud sbdeunnapkybieagrt ter,
were filtered via a di sk pressure filter. The filtrate obtalned was a

cl ear vetrel wisisked oteita cschubbigg atowel 5 dkg ool sSETEmt @15020.
of 2.04 : 1. A solids content of 45% was established by dilution with

wat er . 20 cate weare dlschaxgedtpen hearswithethenwastehqasair _
spray-drying tower equi pped with a disk atom zer, which spray-drying
tower was heated via a gas-fired conbustion chanber and was connect ed
to a pneumatical ly cleaning bag, filter for product separation, the
conbust i o chiiPle? (reeerdingstedthe inventiemhner that the hot gas
entering at the tower head had a tenperature of 260[err]C. The rate of
From the water glass solution having 45% solids content -
was prepared, by analogy with Example 1, in the hot air
spray-drying tower, amorphous sodium disilicate having a
water content (determined as loss on heating at 700°C) of
10 19.0% and a bulk density of 420 g/l1, which, after
grinding with the aid of an air jet mill to a mean

particle diameter of 35 gm, had a bulk density of

630 g/1.

25 .kg/h of this ground aﬁorphoug sodium disilicate were
15 loaded into a rotary kiln (length: 5.3 m; diaméter:
40 cm; inclination: 5 mm/m 2 0.3°) externally heated via
the wall via a metering screw, the temperaturé in the
région of the first chamber adjacent to the entry (cf.
Figure) being 460°C, of the second chamber being 580°C,
20 of the third chamber being 650°C and finally in the
region of the fourth chamber adjacent to the outlet be.ing
690°C. In this case, there were arranged in the entry
region mechanical devices ¢ for moving solids, of such a
type that encrustation of amorphous sodium disilicate in
25  this région. of the interior wall of tﬁe rotary kiln was

prevented. No encrustation is formed at other parts of



- 7- the water glass solution to be sprayed was adjusted in

such a manner that the tenperature of the silicate/gas - m xture
.leaving the spray-drying tower was 105[err]C. The resi dence time was
calculated to be 16 seconds fromthe & 9 wolunme of the spray-drying
tower and fromthe gas t hroughput through the spray-drying tower.

.The anor phous : ' | 54 | S . qf f..at fi had a
bul k density o e481(fn§g§?i6vj\7l{nt'ﬂégi I%gva%rg%olg%ﬁ% 2&dﬁ£tua od tﬂfsgﬁ%a rflégﬁlo,%rtan
iron content qfarhdddo by weight, an SiJerr]: 10 Na2Oratio of 2.04 : 1 .
and a |l oss on heating at 700[err]C of 19.4% its nean particle

di aneter was 52 [err]m 60 kg of anorphous sodiumdisilicate was -

| oaded per hour into a direct-fired rotary kiln (length: 5 m

di amet er : The/ Sce¥btallihenaidodiim diditichke \Wiishasifed NnSnbmt athe t h
15 multilayered m neral wool and a sheet netal jacket in such a

- manner that, fretaryt doo adontained kenlyt4s iy wdight of td®a,Sizdy and n of
730C, there was a tenperature on its - exterior shell of at the nost
54[ err] C. 5The hadysa aWhiteer contemdvd{determihedane |loms rent heatdndr wikil n,
whi ch sodium 20 disilicate contained 15% by wei ght of )

[err]-Na[ err] 300&C) OpéEr 1. Bhdbyawweight; aitat du TePToees el Rg n&@sas

| oss on heating at, 700[err] Q) of 0.1% by wei ght, was conm nuted with
the aid of a carrieg@ihianglogarslsr 4o EXample d &sding. aprrusher; gd 6 mm
disk mill. '

Example 3 (according to the invention)

10 The product having a mean particle diameter of 145 im
obtained according to Example 2 was further comminuted
with the aid of a fluidized bed/opposed-jet mill with a
built-in mechanical screening device. Depending on the
rotary speed set of the screener, a sodium disilicate was

15 obtained, free from abraded particles, having a mean
particle _cliamet_er of 2 to 15 pm and a water content of
0.14% by weight, 'the laminar trﬁctul_:e remaining

unchanged.
Example 4 (according to the invention)

20 The pfoduct obtained according to Example 2 was further
comminuted with the aid of a porcelain-clad ball mill
filled with corundum balls. A sodium disilicate, free
from abraded particies_, was obtained having a mean

particle diameter of 5 to 14 um, depending on the



‘and, after an internediate cooling, was -ground on a disk 25 mll

in the entry region for the amorphous.sodiumdisilicate

(diameter: 30 cn) at 400 min[err] to a mean particle di aneter of 110
.[err]nt the iron content of the ground product remaining identical to
that of the anorphous sodiun1disLIi6aLe.

- 8- The waste gas of the rotary kiln was renoved by suction

and was fed

to a scrubbi nfuEsREP? PkgasinddBgumthei laminar strugturer Fegadidiaded

per hour with thﬁ wast.e gas. 5 Exanple 2 (according to the invention)
From t he wat ePR§P889%8s| uti on having 45% sol i ds cont ent was prepar ed,
by anal ogy with Exanple-1, in the hot air . spray-drying tower,

armor phous sodi um di silicate having
| oss on heati

ol l,
mean

g/ l.

whi ch, "

- particle diameter of 35 [err]m had a bul k density of

10

15

20

The product obtained according to Example 2 was processed
in a roller compactor at a pressure of the 5 cm-wide
compacting roller of 30 kN/cﬁ of roller width with sub-
sequent comminution of the crusts in a sieving granulator
to give dust-free granuleé having a mean particle
diameter of 750 um, a bulk density of 820 g/l and high

stability to abrasion.

To determine the stability to abrasion, 50 g of granules
were treated in a rolling ball mill (length: 10 cm;
diameter: 11.5 cm; 8 steel balls having a-diameter of

2 cm) for 5 minutes at a rotary speed of 100 min™.

After the abrasion test had been carried out, the mean
particle diameter was only 615 um, which corresponded to

a decrease of 18%.

The lime-binding capacity, given in the following table,
of the crystalline sodium disilicates obtained in the
examples was determined by the following procedure: CaCl,
solution (corresponding to.300 mg of Ca0) was added to
11 of distilled water, so thaf a water of 30° German

hardness was obtained.

wat er content (determ ned as

BB 478 Tt 1, g, 11 orel o

an air jet. mll to a

630



25 kg/h of this ground arrbrphous sodiumdisilicate were 15 |oaded into a

rotary kiln (length: ~ 5.3 m dianeter: - 40 cm inclination: 5 mim
Jerr] 0:3[err]) externally heated via the wall via a netering screw,
the-tenperature in the regi on of thf first chanmber adjacent to the

entry (cf. . Figure) being 460[err]C, of t he second chanber being

580[err]C, 20 of the third chanber being 650C and finally in the
regi on of _the T8ult + Sfarituts s JdpbeEntWeich hwaguhpatedepigher to gbjaxrr]C.

In this case, e were rr nged in the entr regj on nechani cal
devi ces, for rré@gﬁg gﬁ?iﬁg,eafgsﬁcﬂfa he crys inpys digibirage
am)rphous sodi disilhicate i S regio f the rior, wal] of the
rotary kiln vvaélm: i“eﬂ g&@ﬁ't&r}' ?Et%\‘? H %5 g] gt A hdeIRE t s of

merbers, éf%%%héiy??%aﬁ% Q S B, 5. 4 AVERRY e
rotary k| I comig aj ngd t ?3 % W%OeOfdJ.[s ol]veuakﬁ':t?x] §}a[teer1r]_}_d%er.rJ ando

5 had a water conte I’h neé’ as Ss on eat
AT AT o SRS D
suspension was stirred for 30 minutes at the selected
temperature (20 or 60°C), dtiring which the pH remained
stable. Finally, the mixture was filtered and the calcium
10 remaining in solution in the filtrate was determined by

‘complexometry. The lime-binding capacity was determined

by subtraction from the original content.
Table

‘Lime-binding capacity of sodium disilicates at pH 10.4

15 (in mg of Ca/g of Na,Si,0;)
Example '  at 20°C at 60°C
1 82 | 132

2, 3, 4,5 ' o 84 : 136




Exanpl e 3 (accordi ng to the invention) 10 The product W

particle dianeter of 145 [err]m obt ai ned according t
furthers conm nut ed with the aid of a fluidized bed/ Wm"ﬁmmmm
wth a built-in mechani cal screeningadevi ce. Dependi

rotary speed set of the screener, a.sodiumdisilicate was 15 obtai ned
free from abraded particles, haV| ng a nean - particle dianmeter of*2 to
15 [err]m and Batenterckaiment of 0.14% by wei ght, the | am nar
structure renaining unchanged. . Exanpl e 4 (according to the

i nventi on) 20 - The product obt ai ned according to Exanple 2 was further
o undun bl £ ' B LS SR o e
depending on ng'_ WA TEbes navlB | & LMLAE © stPuctp:d, 14 [%{Jﬂc?@r ati on
of grinding, the |3y of 'd5d,'t6 NEBIdE "AL.9 to 2VCf@Wehd a water
5 content of less than 0.3% by weight from a water
glass solution obtained by reacfing sand with sodium
hydroxide solution in a molar ratio of Sio, to Na,0
of (2.0 to 2.3) : 1 at temperatures of léO to 240°C
and pressﬁres of 10 to 30 bar, having at least 20%
10 by weight of solids and spray drying the water glass
solution with hot air at 200 to 300°C with formation
of a pulverulent amorphous sodium disilicate having
a water content (determined as loss on heating at
700°C) of 15 to 23% by weight and a bulk density of
15 more than 300 g/l, which comprises grinding the
spray-dried -'pulverulent , amorphous sodium disili-
cate; intrbducing the ground sodium disilicate into
a rotary kiln equipped with devices for moving
solids, externally heated via the wall and having a
20 piura.lity of different temperature zones in its
intérior and treating the ground sodium disilicate
therein at temperatures of 400 to 800°C for 1 to 60

minutes with formation of crystalline sodium disili-

cate.

25 2. The process as claimed in claim 1, wherein the
spray-dried, pulverulent, amorphous sodium disili-

cate is ground to particle sizes of 1 to 50 um.



"Exanmple 5 (according to the invention) The product—obtatned

according to Exanple 2 was processed 5 inaroller co a
*pressure of the 5 cmw de - conpacting roller of 30 kmnmmm,m””",
width with sub-- sequent conm nution of the crusts-in*a. s o e

gr anul at or to give dust-free granuligs -having a nmean particle

dianeter of 750 [err]m a bulk density of 820 g/l and high 10 stability
to abrasion. 3, TheTpréeées M Ldined il |dlain A ¥ 35) Qrher¥i e

granul es were treated in a rolling ball mll (length: 10 cm
dianmeter: 11.5 cmpé@leérelednl lcrysaalldne dsaditmr dfsilicat@ dgvimg 5
mnutes at a rotary speed of 100 min[err]. 15 After the abrasion test
had been carri ed gqeartidbe neizes frompd il dice kP aweteoritviasy diHey xotazyerr] m
whi ch corresponded to a decrease of 18% ~ The |ime-binding
capacity, given irkile is|goonmd wsihe, 6 a millotot pertigdealsiizes sfli2im
disilicates obtained in the 20 exanples was determ ned by the foll ow ng
procedur® CaC [er¥Q 400 pmy| ution (corresponding to 300 ng of CaO was
.added to 1 1 of distilled water, so that a water of 30 German :

4. The érocess as.' claimed J.n at least one of claims 1
to 3, wherein the ground crystalline sodium disili-
cate is fed to a roller compactor, by means of which
it is compressed to compacted pieces at a roller

10 - pressure of 5 to 40 kN/cm of roller width.

5. The process as claimed in claim 4, wherein the
compacted pieces are processed by mechanical
comminution to give granules having a bulk density

of 700 to 1000 g/1.

15 6. - The process as claimed in at least one of claims 1
to 5, wherein the rotary kiln externally heated via
the wall has at least four different temperature

zones in its interior.

7. The process as claimed in claim 6, wherein in the

20 first temperature zone adjacent to the entry opening
200 to 500°C is maintained, in the second tempera-

tufe zone 400 to 600°C is maintained, in the third
temperature zone 550 to 700°C is maintained and in

the fourth temperature zone adjacent <to the

25 discharge opening 650 to 800°C is maintained.



har dness was obt ai ned: To 1 1 of this wa
either to 20 or 60[err]C, was added 1 g of the cry

disilicate obtai ned fromthe exanples and O to 6 rﬂ!ﬂl@ I@ﬂﬂy MHL'
gl yci ne sol ution (obtained from75.1 g of glycine and

“whi ch were dissolved with water to gi'v - 1 1), whereupon apH of 10.4
was established. The s e} ls s at the

sel ected tenpe?gfﬁregs( Ee%% OF’ ?i el r?’rﬁ"{;(}'r |cﬂ1'f?‘elﬂe[e;H remai ned
stable. Finally, the mixture was st*j,_tug{ qq_sq_llqctalggscal CI t—10—remaining

in solution in the filtrate was det.erm ned by npl exonmetry. The

| i me- bi ndi ng capacity was determ ned by subt ract | oﬁh‘ $1mtﬂﬁd‘&e@képgbga al
content. Table ?

capacity of sabstmaditslfi d:hbedmlrdéu]:fé 4 15 .

Ca/g of Na[err]Si[err](err] Exanpl e

at 60[err]C 1 - 82

To prepare crystalline sodium disilicates having a

5 laminar structure, a molar ratio of SiO, to Na,0 of (1.9
-to 2.1): 1 and a water content of less than 0.3% by
weight, a water glass solu_t_ion is first obtained by
reacting sand with sodium hydroxide solution in a molar
ratio of Si0, to Na,0 of (2.0 to 2;3) ¢ 1 at temperatures

10 of 180 to 240°C and preésures of 10 to 30 bar. This water
glass solution having at least 20% by weight of solids is
treated in a spray drier with hot air at 200 to 300°C
with the formation of a pulverulent amorphous sodium
disilicate having a water content (determined as loss on

15 heating at 700°C) of 15 to 23% by weight and a bulk
density of at least 300 g/l. The spray~dried pulverulent,
amoréhéus sodium disilicate is ground. The ground sodium
disilicate is intfoduced into a rotary kiln equipped with

- devices for moving solids, externally hea_ted via the wall
20 and having in its interior a plurality of different
temperature zones, and is treated therein at temperatures

of 400 to 800°C for 1 to 60 minutes with formation of

crystalline sodium disilicate.



2, 3, 4, 5 . 84 o 136
-12- Patent claimer———m———1. A process for the preparation of
disilicates having a | am nar structure, a

¢rystaltine sodwm} be

mol ar d to NaJer]Oof (1.9 to 2.1): 1 and a
wat er 5 m@MHﬁ}Wthan 0. 3B4by wei ght frogma water

gl ass sol ginzon obt I ng san th sodiA hydr oxi de

solution ijnfa nolar ratio of SiJerr] to of (2.0 to
2.3) : 1. tenperatures of 180 to 240[e essures of 10
to 30 bar, |having at |east 20% 10 y wei ght}of sqglid nd spray
drying the wat er glass sol uti o | ' 200 to 300[err]C
with formagion of a pulverul erf anor phiau mdisilicate

havi ng a water content (deternfi ned as foxs—priheati ng at
700[err] Q) |of 15 to 2@ by wei ght and a bjul k denspiA i35 mor e t han
300 g/, which conprisgs grinding the i ed pul verul ent,
anor phous $odi um di sil - cate;} int rodu FL0ANhg ground sodi um
disilicatelinto ! rotary kil n feqonpeed Aeerdvi ces for novi ng
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solids, externatly heated via the wall .and having a 20 plurality of

different tenperature zones in its interior and treating the
ground sodiumdisilicate : therein at tenperatures of 400 to
800[err]C for 1 to 60 ‘mi-nutes,with formation of crystalline

sodium di sili- cate. 25" f‘k.

The process as clained in

claim1, wherein theprocess for HHetyr¥paihtiy \6¥ l&xﬁfﬁfatl(;&f@%é)hous sodi um

disili-
- 13 -

cate is ground to particle-sizes o [err]m
3. - The process as godiimmd digidlididels or 2, wherein the

pul verul ent crystalline sodiumdisilicate having particle sizes
from0.1 to 12 mmexiting the rotary Kiln is ground using a mIl
to particle sizes of 2 5 to 400 [err]m 4. The process as
clai med in atAbshtactnefothel dimclbsure to 3, wherein the ground -
crystalline sodiumdisili- cate is fed to a roller conpactor, by
means of which It is conpressed to conpacted pieces at a roller.
10 pressure of 5 to 40 kN cm of roller width. '

5

10

15

20

To prepare crystalline sodium disilicates having a
laminar structure, a molar ratio of Si0O, to Na,0 -'of (1.9
to 2.1): 1 and a water coni:ent of less than 0.3% by
weight, a wé.ter glass solution is. first obtained by
reacting sand with sodium hydroxide solution in a molar .
ratio of Si0, to Na,0 of (2.0 to 2.3) : 1 at temperatures
of 180 to 240°C and pressures of 10 to 30 bar. This water
glass solution having at least 20% by weight of solids is
treated in a spray dri;er with hot air at 200 to 300°C
with the formation of a pulverulent amorphous sodium

disilicate having a water content (determined as loss on

“heating at 700°C) of 15 to 23% by weight and a bulk

.densit_:y of at least 300 g/1. The spray-dried pulverulent,

amorphous sodium disilicate is ground. The ground sodium

disilicate is introduced into a rotary kiln equipped with .

- devices for moving solids, externally heated via the wall

and having in its interior a plurality of different
tempera.tﬁre zones, and is treated therein at temperatures

of 400 to 800°C for 1 to 60 minutes with formation of

_‘u';_.‘{;:"- .

AR w

- crystalline sodium disilicate.
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5. The procéss as claimed in claimd4, ﬁherein t he Y N
This 5 o fepERARGR sheet

-

.pieces are processed by nechani cal . ~ conmi nut nul"e
-having a bulk density : of 700 to 1000 g/!. 15 6. ., The
process as claimed in at |east one of clains 1 Date: t O ,,qu@erei n the
rotary kiJn externally heated via 171 t{he.wall as at llegst four
differe nper at ure zones&' Ihits i nvpri ok 7. The
process @sfclainmed in claim®6, wherein the 20 first tenperature
zone adjafent to the entry opening 2001 to erE Cis
mai nt ai nef, in the second tenpera- ture zonqd 400 to 600[err]Cis
mai ntai nefl, in the third tengerature e to 700[err]Cis
mai nt ai nefd and in , t he fourth |t enper atp+re—= adj acent to the
25 “ 1 di scharge egpning 650 to 800[grr]Cis ed.
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