PROCESS FOR PREPARI NG GRANULAR SODI UM SI LI CATES The present invention
relates.to a process for preparing a conpacted granular sodiumsilicate
havi.ng an [ERR] nolar ratio of 1.7 : 1, in particular 2 : 1 to
3.5 1. 5 Sodium silicates can be use 'Tor various applications. In
detergents and cl eani ng agents they can provide the required alkalinity and
exhi bit good buf pIRICESSS [FORPEREPARINGS GRANULAR HobingW sTfr¢aATe§, Some sodi um
silicates possess good water-softening properties. T1hese include primrily
10 crystal |l i neThehpeeskhkeinsadttioh rdlateat €6 ahprodgss aforSigddpdaiQgol ar
rati o of about 1.7 1to4.1: 1. Most recently, detergents and cl eaning
agents have beenai aempdated, agranulrx mdion a$lioatel haxdin mya SO i,
which, owing to their small pack size, are intended to 15 contribute to
the desired reduBPilah BREPAREG Vg imd- toefikl: Fhdncoaphesulyped usudd y
only contain ingre, dients having high bulk density while doing w thout
st andardi zi ng agén§s oi'firlers.,US Pat ent 5, 236, 682 di scl oses a process
for preparing 20 crystalline sodiumsilicates of sheet structure in which
anor phous sodium silicate having a water content of 15 to 23 %by weight is
calcined in g rokapyulii bin flat&MRAbel HE&S Ry 74946858 ﬁi@l&fﬂ Cipged

material, after being crushed and mlled, is transferre o aroll
Cormactor 25 . agdtkhgenpsesHERU t:meshmgfla@éa&sv\hm@y el pPHRLAET the

required alkalinity and exhibit good buffering proper-
ties. In addition to this, some sodium silicates possess
good water-softening properties. These include primarily
10 crystal]_.ine sheet-like sodium silicates having an

éio,/Né,O molar ratio of about 1.7 : 1 to 4.1 : 1.

Most recently, detergents and cleaning agents have been
:Lntroduced onto the market as so-called compact types,
whn.ch owing to their small pack size, are 1r;tended to .
i5 contribute to‘. the desired reduction of packaging ma-
terial. The compact types usﬁally only contain ingre-
dients having high bulk density while doing without

standardizing agents or fillers.

US Patent 5,236,682 discloses a process for preparing
20  crystalline sodium silicates of sheet structure in which
amorphous sodium silicate having a water content of 15 to
23 % by weight is calcined in a rotary kiln at tempera-
tures of 500 to 850°C, the calcined material, after being
crushed and milled, is transf.erred to a roll compactor
25 and then pressed to give flakes which, after precom-

minution and screening, are processed to give granules



m nution and screening, are processed to give granules -2- having a
bul k density of 700 to 1000 g/l. The di sadvantage of these granules is
their | ow abrasion resistance which manifests itself negatively during
their pneumatic conveying, .in particular duing rapid-flight 5 conveying,
in the formation of, an undesirably, hi gh amunt of dust, Accordingly, the

obj ect of the i RPIHMDR iRULS I9RFELE L8 OB LIW Hilparing a conpact ed,;

granul ar sodium silicate which withstands abrasive effects, for exanple 10
mechani cal conveying, essentially w thout danage. This is achieved

according to the.invantion first J.ntimatel y.m xi,n he .sqdiumsili.cate
havi ng a nedi an%t‘ﬁﬁaeé)vcﬁr%%ro fthfq\ﬁ)(?rmet% :'gg r?%‘teg‘l;i g‘lowi %F ggél'loﬁg

its hardness befl,%‘rs%n yvc_eé W% hahgkgsggefﬁgglgrﬁ%&g%&% @9’%’ %?.{?té-_%cl e

siZzes of 0.1 to conpacting, conm nution and Scree

enbodi nents of }ﬂ&gﬁ S ' Q t | {MMENY 4 O !
i ncreasing the Har ness.%of c?ﬁgegggggma%o ﬂﬁé . sifl i g%fgﬂlgsﬁaa dgﬁlgb{hﬁ:e
sodi um si | i gat e ddhvdyy HPUAN helBokRati¥nbye i Aifdesirably high amount

of dust.

Accordingly, the object of the invention is to indicate
a process for preparing a compacted, granular sodium
silicate which withstands abrasive effects, for example
10 mechanical conveying, essentially without damage. This is
achieved according to the in{rention by first intimately
mixing the sodium silicate having a median particle
diameter of < 500 pum with a mater:_i.al increasing its
hardness before cdnverting it into pressed granules
15 having particle sizes of 0.1 to 5 mm by compacting,

comminution and screening.

In other embodiments of the process according to the

invention,
a) the material increasing the hardness of the sodium
20 silicate is added to the sodium silicate in an

amount of up to 5 % by weight;

b) after production of the pressed granules, the sodium

silicate is first mechanically rounded;



b) after producti‘on of the pressed granules, the sodiumsilicate is first
mechani cal | y rounded,; -3- ©) t he pressed granul es are additionally
coated with the material increasing their rdness |n an amount of up to 6
% by weight, relative to the sodlun1S|I|cat§ the materi al

increasing the hay dneggeobrtiecaodiimaidd cale ]Eédi‘hlaﬁéii 0ng, SUBSLANGE

fromthe group a sol n|on|c ani oni c

or cationic surfactan ﬁen‘§?£3£i‘8ia§§°rl‘égﬂ€|‘?%eg’gu’ggr&@é 8l 335 amount

sol utions, maleic aci pol yners an

copolymers thereof; eye g1€eSORVELSHYN it NC rRAGTIGFR HSNEheS doium

carried out at tenperaturés of 15 to 180[erT] Cf f) the additional coating
of the pressed granul ggiyehhejhe material increasing their hardness is
carried 15 out at a tenperature of between 15 and 130[err]C g)
granul ation of the sodiumsilicate is carried out on a roll conpactor in
conbi nation with I ntegrated comm nution of the flakes fornmed. The abrasion
nmentioned insthedpxanphesmahtkpialainderasing0 therrihae:dlnte,esf iofs tthee assad g
the particle size distribution
silicate is at least one substance from the group
comprising water, silica -s0l, silica gel, nonionic,
anionic or cationic surfactants, water glass, liquid
or dried water glass solutions, maleic acid and/or

10 acrylic acid and polymers and copolymers thereof;

e) the conversion into the pressed granules is carried

out at temperatures of 15 to 180°C;

£) the additional coating of the pressed granules with
the material increasing their hardness is carried

is5 -out at a temperature of between 15 and 130°C;

g) granulation of the sodium silicate is carried out on:
a roll compactor in combination with integrated

comminution of the flakes formed.

The abrasion_méntioned in the examples below was deter-
20 mined by first measuring the particle size distribution
of a 50 g sample by screening analysis (apparatus used:
RETSCH VIBRATONIé) and determining therefrom the median

particle diameter: d., (original).

The combined screening fractions from the above screening



L

of a 50 g sanple by screening anal ysis (apparatus used: RETSCH VI BRATONI C)
and determ ning therefromthe nedian particle dianmeter: [err] (original).
The conbi ned screening fractions fromthe above screening -4- anal ysis
are then transferred to a ball mll (matal"d’yl'i nder of 11.5 cmin di anet er

and 10 cmin depth ui,pped with renpvable |id _and containing 8 steel balls
of 20 mmin di anBR& 3&&& Mﬁhl%%ztﬁaﬁsgﬁﬁ'ﬁ? arkP nfl 1RLE mild (mebdl, pm

for 5 m nutes. Th| foll det er - ni ng the art,icl
di yiipRerof ndt - Sasfhe i Aiangfet a3 | dop
flo?gﬁlt gr %Ei[)”';m Qs d30 esg-%v\?';i Ié_;l dﬂd(gn e gstl n% g g Fl% by
d50 (original) 1§ J‘E?a e i‘ %a[}%p %FI ve Exaﬁpf:g’)'x §bnf<§ o? S 8?

I SKS- t
3 e o s i SRR BECE el G ad AN SR 90 ¥achf! phata gy "0
at a conpact 5ng REEIRUAR 00 frph E OBl diedS 10l d %foéﬂm&%gﬁfdéeéf-

width, followed by conmnution of the flakes in a screening gr | at or and

screening to gi vaidysly theemedaH sﬁrt‘ﬂasegaﬁaﬂéeérhadoagafééfntaaéiﬁgi
di aneter of 615 um

Abrasion is calculated by the following formula:

% Abrasion = d;; (origimnal) - d,, (after testing) - 100
divided by d4,, (original)

10 Example 1 (Comparative Example)

30 kg of sodium si:licaté (SKS-6 from Hoechst AG) com-
prising eséentially 6-Na,$i205 and having a median par- -
ticle diameter of 120 um were processed on a roll
compactor at a compacting pressure of the compacting -
15 _rolls of 30 KN/cm of roll width, followed by comminution
of the flakes in a screening grénulato:r: and screening to
give dust-free granu?.es.
The gra;zules had a median particle diameter of 615 um,

and their abrasion was 45.7 $%.
20 Example 2 (according to the invention)

In an Eirich mixer, 2 % of a 45 % by wéight water glass
solution (Si0,/Na,0 molar ratio: 2.0) was sprayed onto
30 kg of sodium silicate (SKS-6 from Hoechst AG) compris-

ing essentially 6-Na,8i,0, and having a median particle



and their abrasion was 45.7 % 20 Exanple 2 (according to the invention)
In an Eirich mxer, 2 %of a 45 % by weight water glass solution [err]
nol ar ratio: 2.0) was sprayed onto 30 kg of sodiumsilicate (SKS-6 from
Hoechst AG) conpris- ing essentially [err}-&hd having a nedi an particle
-5- dianmeter of 120 um The resulting m xture was processed by the
procedure of ExaﬁfibPEeEeFo"él v 0 - ?R"-‘@e’iﬁ aHfiRg mdxturs ag%rpmc@need

granul es was 30.9 % Ie 3 (according tQ the invention e 2
was repeat ed, exPXpF ? e@ﬁ% ﬁ 615939§8Fu@?6ﬁ %ﬁ%e %y

sprayi ng. The abgasi on_of .t he ules was 25.8 agple 4 (according to
t he invention) E%g r3sign Pg ggﬁegfaﬁyigﬁtw?ﬁ %oEé of the water 10

gl ass sol uti on was applled by ‘sprayi ng. The abrasion of the granul es was
21.3 % Exanple 5 (according to the invention) In an Eirich mxer, 3 %of a

fatty al cohol poh*gk%§§03 (QQPO g%gn g[@kg]gﬁg?gﬁé?g§;8o from Hoechst AQ

was sprayed 15 m si I ca rom Hoechst AQ
conprising essentially 6- Na28|20 and havi ng a nedi an

5 Example 2 was repeated, except that 3 % of the water
glass solution was applied by spraying.

The abrasion of the granules was 25.5 %.
Example 4 (according to the invention)

Example 2 was repeated, except that 4 % of the water
10 glass solution was applied by spraying.

The abrasion of the granules was 21.3 %.
Example 5 (according to the invention)

In an Eirich mixer, 3 % of a fatty alcohol polyglycol
ether molten (°Genapol OA-80 from Hoechst AG) was sprayed

15 onto 30 kg' of sodium silicate (SKS-6 from Hoechst AG)
comprising essentially 06-Na,8i,0, and having a median
particle diameter of 120 um. The resulting mixture was
processed by the procedure of Example 1 to give fiust—free
granules. |

20 'The abrasion of the granules was 35.0 %.

Example 6 (according to the invention)



particle dianmeter of 120 um The resulting m xture was processed by the

procedure of Exanple 1 to give dust-free granules. 20 The abrasion of the
granutes was 35.0 % Exanple 6 (according to the invention) -6- Exanpl e
5 was repeated, except that the fatty al ceh6l -pol ygl ycol ether applied by
spraying was [err] Genapol T-500 (Hoechst AG. The abrasion of the granul es
was 25.2 % 5 Exgmple 7 Wascorepertedr t RECPRYe ki) the £atEyr ialtqhoder

3 %of a fatty al cohol pol yglécol ether nplten ([err] Genapol OA-70 from
Hoechst AG) was RRANIIYVrR} | §LREF a3BRLOAEbYH SRFFNLNG o125 Se5RReln Tt

by Exanple 2. 10,The coated granules had an abrasion of 6.9 % Exanple 8
(according to th@??\%ﬁ?i%ﬁB'Exarrpl e 7-was repeated, except that fatty

al cohol poly- glycol _.ether appli by _spravin [erd] Genapol  T-500
(Hoechst AQG) . 15¥brﬁe Eﬁfléﬁgggénﬁg%gﬂ%%‘g%sa %?%hfo 2.6 %
5 Examplé 7 (according to the invention)

In an Eirich mixer, 3 % of a fatt} alcohel polyglycol
ether molten UGenapol OA-70 from Hoechst AG) was
additionally sprayed onto the dust-£free granules prepared
by Example 2. '

10 The coated granules had an abrasion of 6.9 %.
Example 8 (according to the invention)

Example 7 was repeated, except that fatty alcochol poly-
glycol ether applied by spraying was °‘Genapol T-500
(Hoechst AQG).

15 The coated granules had an abrasion of 2.6 %.



Clainms: 1. A process for preparing a conpacted, granular sodi um‘silicate
having am [err] molaf ratio of 1.7 : 1to 4.1: 1, in particu

3.5 .1, which 5 conprises first L_nt—,l mately m xi ng the so | \“

cate having a nedian particle dianeter of 500 pmwith a “L“

I ncreasing its h S before converting it I nto pressed visng™*
?i.gi%i[ and 1

particle sizes o o0 5 mm by conpacting, comm nution
screeni ng. 2. The process as clained in claiml, wherein the nmateri al
increasing the hardness of the sodiumsilicate is added to the sodium

silicate in an agQunt pA0HrdBeb8 Podopie a tempadted, [§2aRh268S8odSum
claimed fn claim1l or gf, wherei n afﬁtwerw%ct | oﬁlpof t he gr essed granul es,

the sodiumsilicate i si&&menwhlgcaw BIQYNEL mdflar dAELIPrOEEEST as 1
claimed in at |east one of clains 1 to 3, whereln the pressed granules are
additionally 20 tocdatlec Vit hin hpareieulat 2ner dation@ t5hei ri’hawhbers
i n an amount of up to 6 % by weight, relative to the sodiumsilicate. 5.
The process &s cl ai ne¢omprisese fdrstndntfimatalys mixing!, theesediun heili-
materi al increasing the hardness:
cate having a median particle diameter of < 500 pm
with a material increasing its hardness before
converting it into pressed granules having particle
sizes of 0.1 to 5 mm by compacting, comminution and

10 screening.

2. The process as claimed in claim 1, wherein the
material increasing the hardness of the sodium
silicate is added to the sodium silicate in an

amount of up to 5 % by weight.

15 3. The process as claimed in claim 1 or 2, wherein
after production of the pressed granules, the sodium

silicate is first mechanically rounded.

4. The process as claimed in at least one of claims 1

to 3, wherein the pressed granules are additionally

20 coated with the material increasing their hardness
'ir.l"an amount of up to 6 % by weight, relative to the

sodium silicate.

5. The proéess as claimed in at least one of claims 1

to 4, wherein the material increasing the hardness



- 8 - of the sodiumsilicate is at |east one substance from.the group
conprising water, silica sol, silica gel, nonionic, anioni ﬂmmmiuﬂm
surfactants, water glass, liquid or dri ed ter gl'ass sol u lm,”",
nmal ei ¢ acid and/or acrylic acid and pol yngrs® and copol yners t her eof

Th I d t f_cl wh
coﬁvﬁﬁifﬁﬁs.ﬁfocp?ég‘;’% ' Bpdn fesin, T frate i 2t tﬁﬁﬁ?aeﬁ%iés%s

180[err] C. 10 7. ngptlge e$:§ot?%f& :Fg.eéj:.ﬂ %tézeasélﬁnéaa t% ]tc'he 3 c]a -

6, wherein the additi© coat pre granul’es w erial

I ncreasing their har S i d a Lenp of and
130C. 15 8. The Sgg%bsﬁbﬁuaﬁe:m Ir??lg.tc bePEL €4 S fe sdﬁé’éﬁf‘d}zés?,

H

| east one of clains 1t

wherein granul ation ofa¢tde gf 0 &M B il LS | P G rﬂﬁ%@‘%léyh ad1ldions,
conpactor in conmbination with integrated conm nution of the flakes fornmed.

5 ' maleic acid and/or acrylic acid and polymers and

copolymers thereof.

6. The process as claimed in at least one of claims 1
to 5, wherein the conversion into pressed granules

is carried out at temperatures of 15 to 180°C.

10 7. The process as claimed in at least one of claims 1
to 6, wherein the additional coating of the pressed
granules with the material increasing their hardness
is carried out at a temperature of between 15 and

130°C.

15 8. The process as claimed in at least one of claims 1
to 7, wherein granulation of the sodium silicate is
carried out on a roll compactor in combination with

~ integrated comminution of the flakes formed.



