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[57] ABSTRACT 
A method of preparing a particulate detergent builder 
includes admixing liquid sodium silicate with anhy 
drous soda ash having a particle size of less than 200 
microns at a temperature between 2l°—51°C., passing 
the resultant wetted granules through at least an eight 
mesh screen and rapidly heating the screened material 
to in excess of 100°C. 

3 Claims, No Drawings 
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SILICATED SODA ASH 

BACKGROUND OF THE INVENTION 

It is known to be desirable to incorporate alkali metal 
silicates into various detergent compositions both for 
their inherent detergency and for their ability to pro 
tect ceramic and reactive metal surfaces from corrosive 
attack. Various problems have presented themselves in 
attempting to effect this incorporation. The most read 
ily available source of dry, granular soluble SiO2 is the 
crystalline‘ sodium metasilicates which, however, are 
too alkaline for many uses and in any event tend to seg 
regate from the compositions into which they are incor 
porated. Other particulate sodium silicates having a 
higher ratio of silica to sodium oxides are not readily 
available, thus being too expensive for incorporation 
into most detergent compositions. Furthermore, where 
used, the tendency of these particulate materials is 
again tosegregate and/or contribute substantially to 
dusting. Various techniques have» been suggested for 
blending liquid silicates into a detergent composition 
followed’ by drying to achieve the desired particulate 
state. However these methods, such as spray drying or 
agglomeration, generally require expensive equipment 
and hence large scale production to justify the neces 
sary investment. 

STATEMENT OF THE INVENTION 

Therefore it is an object of the present invention to 
provide a method for incorporating liquid silicates into 
a detergent formulation. ' 

It is a further object of the present invention to pro 
vide a particulate silicated soda ash and-a method of 
preparing same. i . 

There has now been found a method of preparing a 
free-?owing particulate detergent builder, which 
method consists essentially of: 

a. preparing an aqueous solution of sodium silicate 
having a Na2O:SiO2 weight ratio of from 1:1.6 to 
3.3 and a solids content of from 38 to 50 percent 
by weight; ‘ ~ 

b. admixing said solution with a substantially anhy 
drous sodium carbonate having a particle size of 
less than about 200 microns, said carbonate consti 
tuting from 45 to 70 percent by weight of the mix 
ture; ' 

c. maintaining the temperature during admixture be 

d. after thorough admixing, passing the resultant ma 
terial through at least an eight mesh screen; 

e. rapidly heating the wetted, screened material to a 
temperature within the range‘ of 105° to 250°C.‘ 
and, 

f. recovering as the product a substantially dry partic 
ulate detergent builder having a bulk density of 
from 25 to 50 pounds per cubic feet and a uniform 
SiO2 content of from 10 to 30 percent by weight. 

In such a detergent builder the silicate is distributed 
uniformly on the soda ash particles and a sufficient 
amount of said silicate may be incorporated to provide 
the desired and advantageous properties. Further it has 
been found that the resultant particles are highly absor 
bent, being capable of taking up, for example, up to 15 
percent of their weight of a liquid surfactant. It will be 
appreciated that the equipment requirements of one 
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2 
desiring to’produce such a detergent builder are quite 
modest. Hence, most any desired size production oper 
ation may be achieved. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The sodium silicate employed will generally be one 
of those commercially available which have an 
Na2O:SiO2 weight ratio within the stated range of from 
about l:l.6 to 3.3 and a solids content within the range 
of from 38-50 percent by weight, the balance being wa 
ter. Of course _it is possible to adjust the ratio of the so 
lution to a desired point by the addition of sodium hy 
droxide. The amount of such a silicate employed will be 
within the range of from 30-55 percent of the com 
bined aqueous silicate/soda ash, corresponding to a 
uniform SiO2 content in the ?nal product within the 
range of l0 to 30, preferably 18-22, percent by weight. 

The sodium carbonate must be substantially anhy 
drous since those materials having water bound thereto 
will not accept the desired quantities of silicate. That 
the soda ash has a particle size of less than about 200 
microns, for example passing through an eighty mesh 
screen, has been found important to the process since 
otherwise a sticky mass, essentially impossible to mix 
while retaining a particulate form, will be obtained on 
addition of the silicate solution. The amount of sodium 
carbonate employed falls within the range of 45 to 70 
percent by weight of the mixture. 

It has been noted that during the admixture of the sil 
icate and soda ash it is essential that the temperature 
be maintained within the range of 2 1° to 51°C. At lower 
temperatures the mixture becomes quite heteroge 
neous consisting of quantities of silicate coated with 
soda ash and “free” soda ash. On the other hand, at 
temperatures in excess of about 51°C. a taffy-like mass 
is formed which is unsuitable for the subsequent opera 
tions. 
The result of the foregoing is a wet granular material 

which is then passed through at least an eight mesh 
screen in order to obtain a particle size suitable for sub 
sequent operations. By the phrase “at least an eight 
mesh screen” it is intended to refer to an eight mesh 
screen (Tyler or US. Standard) or one the openings of 
which are smaller, e.g., a 10 mesh screen. 
The thus-screened material is then passed to a heat 

ing step wherein the temperature is rapidly raised to 
within the range of 105° to 250°C. For example, the 
material being screened may be allowed to fall directly - 
onto the surface of a hot plate having the appropriate 
temperature. The purpose of the heating step is to 
cause the formation of water vapor within the silicate 
and the subsequent release thereof, thereby resulting in 
the formation of a silicate “foam.” Temperatures of 
less than 105°C. do not yield any substantial foaming, 
thus dictating a product having a bulk density higher 
than is generally desired for use as a detergent builder. 
While temperatures in excess of 250°C. may be used, 
no signi?cant additional advantage is obtained, an opti 
mum low bulk density being achieved at the stated tem 
perature. Obviously then, control of the temperature 
within this range is one method of regulating the bulk 
density of the product within the stated range of 25 to 
50, preferably 35 to 50, pounds per cu. ft. 

Itwill be apparent from the foregoing that, with the 
appropriate choice of equipment, the process may be 
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operated either batch-wise, for small amounts with spe 
ci?c formulations, or, preferably, in a continuous man 
ner. 

A surprising result of this process, and characteristic 
of the product, is that the pH of the silicated soda ash 
is lower than that of either ingredient alone. For exam 
ple, the pH (measured as a 1 percent aqueous solution) 
of a product made from sodium silicate having a ratio 
of l:2.4 and containing 20 percent Si02 is measured at 
1 L0. A solution of soda ash alone reads 1 L4 and the 
silicate has a pH of l 1.3. 

In order that those skilled in the art may more readily 
understand the present invention and certain preferred 
embodiments by which it may be carried into effect, 
the following specific examples are afforded. 

EXAMPLE 1 

ln the following Table the samples are prepared by 
adding the silicate to the soda ash over a period of 5 
minutes while mixing at low speed in a Hobart mixer at 
a temperature of about 43°C. The soda ash employed 
is an anhydrous sodium carbonate, 98 percent of the 
particles of which pass through an 80 mesh Tyler sieve, 
indicating a particle size of less than 174 microns. Mix 
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EXAMPIIE "3" ' 

Sample 3 is repeated, this time conducting the mixing 
operation at a temperature of l 8°C.?T_llevrie_sul_tis a het 
erogeneous mixture containing granules of silicate 
coated with soda ash and about 20 percent of silicate- 
free soda ash. Conducting the same experiment at a 
temperature just in excess of 51°C.. a taffy-like mass 
unsuitable for further processing is obtained. 
While the invention has been described with refer 

ence to certain preferred embodiments thereof, it is not 
to be so limited since changes and alterations may be 
made therein while remaining within the intended 

‘ scope of the appended claims. 
I claim: 
I. A method of preparing a free-?owing particulate 

silicated sodium carbonate detergent builder which 
method consists essentially of: 

a. prearing an aqueous solution of sodium silicate 
having an Na2O:SiO2 weight ratio of from 121.6 to 
3.3 and a solids content of from 38-50 percent by 
weight; 

b. admixing said solution with substantially anhy 
drous sodium carbonate having a particle size of 
less than about 200 microns, said carbonate consti 

ture increase has essentially no further effect on the ul 
timate bulk density. Sample 8 was determined to be ca 
pable of absorbing up to 15 percent of a liquid polyeth 
oxy ether nonionic surfactant while still remaining free 
?owing. 

By way of comparison, Sample 3 is repeated, substi 
tuting a commercially available anhydrous sodium car 
lmaa?lercem of tbs -partislss 9f. WlliEl! Pass 
through a 30 mesh screen, 92 percent being retained on 
a 100 mesh screen. Upon addition of the silicate, a 
sticky mass not capable of being converted into a uni 
form granular mixture is obtained. This experiment is 
repeated substituting a second commerical soda ash, 95 
percent of which is retained on a 100 mesh screen, with 
thssame results, 
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Upon grinding the first of the aforesaid commercial 65 
soda ashes until it passes through an eighty mesh 
screen, a satisfactory product similar to Sample 3 is ob 
tained. 

ing is continued for 10 minutes after addition is com- 25 tuting from 45 to 70 percent of the mixture; 
pleted, following which the wet granular material is c. maintaining the temperature during admixture be 
screened through a l0 mesh Tyler sieve onto a hotplate tween 21° and 51°C.; 
having asurface temperature as indicated. n“ d. after thorough admixing, passing the resultant ma 

TABLE 

Na2CO;l Aqueous Na2O:SiO, Silicate Drying Product Bulk 
Silicate Solids Tempera- SiOz Density 

Sample (gms.) (gms.) (wt.ratio) (7r) ture (°C.) (7:) (lbs/ft“) 

1 500 450 1:25 47.3 110 19-20 45 
2 500 450 12.5 47.3 188 19-20 28 
3 500 450 12.5 47.3 438 19-20 26 
4 560 500 13.22 38.3 160 19-20 34 
5 ' 600 500 1:2.84 43.1 160 19-20 35 
6 530 500 12.0 44.1 160 19-20 34 
7 510 548 l:I.6 43.6 160 19-20 36 
8 500 255 112.0 44.1 182 12 34 

By comparing Samples 1, 2 and 4 of the Table, the terial through at least an eight mesh screen; 
‘effect of temperature in the drying step on the bulk e. rapidly heating the screened material to a tempera 
density of the product can be seen. Further, Sample 3 ture within the range of 105° to 250°C. and, 
‘indicates that an additional and substantial tempera- 45- f- recovering as the productasubstantially dry partic 

ulate detergent builder having a bulk density of 
from 25 to 50 pounds per cu. ft. and a uniform SiO2 
content from 10 to 30 percentby weight. 

2. The particulate free-flowing silicated sodium car 
bonate detergent builder produced by the method of 
claim 1 which is a substantially anhydrous coherent 
mixture of sodium carbonate and a sodium silicate ‘hav 
ing a Na2O:SiO2 ratio of 1:1.6 to 3.3, the amount of 
SiO2 being within the range of 10 to 30 percent, said 
builder having a bulk density within the range of 25 to 
50 lbs./ft.3, being capable of absorbing up to 15 percent 
of its weight of a liquid nonionic surfactant and having 
a pH lower than that of either the sodium silicate or so 
dium carbonate from which it is fonned. 

3. The particulate free-?owing silicated sodium car 
bonate detergent builder produced by the process of 
claim 1 containing from 18 to 22 percent by weight 
SiO2, as sodium silicate having a Na2O:SiO2 weight 
ratio l:2.4, said builder having a bulk density within the 
range of 35 to 50 lbs/ft”, being capable of absorbing 
about 15 percent of its weight of a liquid nonionic sur 
factant and having a pH, measured as a 1 percent aque 
ous solution, of about l 1.0. 
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