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Granular cleaning compositions for hard water of hydration and are caused thereby to
surfaces normally are produced by mixing dry puff and form hollow spheres, thus lowering
partlculate morgamc salts with minor amounts the bulk density of the mixture. Such pro-
30 of a dry organic surface active agent. Due to cesses in order to obtain a substantial de-
the relatively high bulk density of the com- crease in bulk density require that the tetra- 70
ponent inorganic salts and the reduction in borate salt be present in the compositions in
size of the individual particles thereof as a major amounts with consequent increase in
result of the mixing operation, the bulk den- cost of such products over ones in which less
35 sity of the usual hard surface cleaning com- expensive raw materials are used. Another pro-
positicns falls in the range of about .85 to cess for obtaining a simulated spray dried 75
1.0 gm/cc. Products of this bulk density are granular cleaning composition, not limited to
unsatisfactory if the manufacturer desires to use for hard surface cleaning, and of a
package such a product in cartons of the bulk density comparable with that of currently
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40 desired to control the particle size of the have 1.0%retained on a 20
mesh screen and dry particulate raw naterials and the opera- 6% passing a
100 nmesh screen, the remainder 105 tion of the _aggl onerati on process such
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within a size range of from 20 to contained 27.3% water. An aqueous
solution of 45 100 nesh (Tyler Scale). Al dry particulate 1% of the
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akttiad Boridg bécofdo sevatee pieyend
excesswe caking and lumping of the final pro-
duct. Use of a fast settmg adhesive accord-
ing to the present invention reduces markedly
the period which agitation is required to pro-
duce a free flowing product, and in many
instances eliminates the need for any agita-
tion at all after the end of the spray period.
Acid salts, such as alkali metal bicarbonates,
are usually used in granular hard surface
cleaners to buffer the pH of the water solu-
tion of the compositions during use to about
10, for mildness to hands and the washed sur-
faces The preferred method of use of such
cleaners is one of wiping the soiled surface
with a damp cloth containing a solution of the
product, and when used in this manner, sub-
sequent rinsing of the washed surface with
fresh water or wiping with a dry cloth are
not found to be necessary to obtain a clean
looking surface after drying. A defect of a
product agglomerated by means of an alkali
metal silicate spray, which contains an acid

4nildhSectiaf granular hard cleaning com-
pcsAtmn of a final bulk density less than 809,
of the average bulk density of the dry par-
ticulate raw materials used therein, by using,
as an adhesive to bond individual particles to-
gether into an agglomerated granule, materials
that, in aquecus solution, are water soluble
but which become quick setting on abstrac-
tion of water, so that the interparticulaté bonds
once formed are resistant to substantial rup-
ture or compression dur 1ng {urther mixing.
Thus, the voids present in the granule as
formed are maintained without substantial
change during subsequent processing, and the
initial low bulk density c¢f the agglomerated
granule is preserved. The adhesive used must
be water-soluble under the conditions of use
of the finished product, for if the adhesive,
once it has hardened, will not redissolve, the
adhesive will be present in the solution during
use in the form of grit, and soiled surfaces
will be likely to be scratched during clean-

ing.
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140 F., 1.35 | bs. drum type. having in its molecular structure an alkyl
The inorganic salt capable of forming a radical whose carbon atem content is within
50 crystalline hydrate to be used may most suit- the range of 8 to 22 carbon atoms and a 115

55

65

ably be any of such salts which are compatible
with the other ingredients of the composition
and the usual hydrate of which is stable at
temperature of at least 120° F., although less
stable hydrates can be utilised by maintaining
the necessary low temperatures during the
process to prevent them frem decomposing.
Preferably an alkaline phosphate salt or salts,
possessing in its hydrate form the required
stability, is the hydratable salt as such com-
pounds act not only in this necessary function
but also as detergents. Specifically, trisodium
orthophosphate which forms octa-, deca- and
dodeca-hydrates is the preferred component
for use in these compositions. Trisodium ortho-

sulphonic acid or sulphuric acid ester radical.

Nonionic organic synthetic detergent active
agents may also be substituted in whole or
in part for the anionic detergent agents.
Examgples of such nonionic agents are alkyla-
ted aryl polyether alcohols, polyoxyethylene
glycol csters of fatty acids, and polycxyethy-
lene ethers of fatty alcohols. The nonionic
active material may be added in granular
solid form or as a liquid.

Among the materials that can be used in
accordance with this invention as the organic
adhesive in agglomerating the dry particulate
raw materials are various starches such as
corn starch and tapioca starch; dextrin and

120

173

130



50 added as solutions, and if a nonionic organic of an aqueous sol ution

containing a total of synthetic detergent active ingredient, for ex- 42%
of dextrin, _sodium_tetraborate, and anple, of the type of an_alkyl aryl
ether nmould control agent in the proportions of Ex- 115 (Triton-Trade
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he Apichtdd Gnikrade F AIE6E the dry
late raw materials as described above to
obtain the desired low density agglomerates,
or if desired, certain of the inorganic particu-
late raw materials including a hydratable salt,
such as the orthophosphate, and bicarbonate,
may first be agglomerated with the spray of
adhesive and then the remaining dry ingre-
dients including other hydratable or non-
hydratable salt or salts and the organic non-
cationic detergent (if desired} can be added
in granular form in a subse quent second mix-
ing step. In such a two step process the
reduction in bulk density of the agglomerates
alone is sufficiently large than even after the
granules at their original density are mixed
with the agclcmerates, the final bulk den51ty
of the whole composition is lower than 80Y%,
of the average bulk density of all of the dry
raw materials.

Another desirable variation in procedure
involves forming a coloured agglomerate. This
agglomerate can be coloured by spraying the
material with pigment either before or after
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he degree of atomlzatlon of the adhesive
spray is important in obtaining the best
agglomerating performance.  Poor atomiza-
tion results in excessive lumping and
non-agglomeration of some of the dry ingre-
dients. Proper atomization is achieved by use
of spray nozzles of the two fluid type, with
air or steam at or above about 20 psi.g,
as the second material fed to the nozzles or
if desired by the use of nozzles which atomize
the liquid being sprayed solely as a result of
its pressure, as for instance nozzles supplied
by The Spraying Systems Company,- Whirljet
or LN Series, It may be desirable to heat the
adhesive solution to reduce its viscosity. For
best results the agglomerating spray must be
finely atomized and the desired particle size
of the droplets of the spray should be no
larger than the size of the average of the
particles to be agglomerated, with even smaller
droplet sizes being preferable.

In order to obtain the proper agglomerating
performance from the addition of such rela-
tively small amounts of the agglomerating
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T constant particle size distribution., Thus it is alkyl suiphate having alkyl groups of 8 to 18

preferable to set 2 miniraum size limit for the carbon atoms and in a preferred instance,

dry particulate raw materials at about 100 containing a predominance of alkyl groups of
55 nesh (Tyler) to hold the usage of the adhe- 12 carbon atoms.

sive solution to an eccnomical amount of 9¢,
%72 or lcss, through finer raw materials can be ExaMmPLE II 120
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agglomerated with amounts of the adhesive The following dry particulate ingredients,

solution in excess of 99%. 100¢%, of which passed a 10 mesh screen, were
added to a cement mixer of 2 cubic feet

60 ExaMPLE I capacity while it was agitating:
The follcwing dry particulate ingredients 30.0 Ibs. sodium tetraborate decahydrate 125

all of which passed a 10 mesh screen were 6.4 lbs. anhydrous sodium carbonate

added to a ccment mixer of 3.5 cubic feet 6.3 1bs. sodium bicarbonate

capacity whilc it was agitating. Onto the agitated mixture of the dry ingre-
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Similar results are obtained if the mixture

of mincr ingredients is added in dry form or
as a solution sprayed on the final composition,
although minor ingredients as the dust sup-
pressant and perfume, if used, are preferably
added as solutions, and if a nonionic organic
synthetic detergent active ingredient, for ex-
ample, of the type of an alkyl aryl ether
(Tnton——Trade Mark—CF 10 from the Rochm
& Haas Co.) is substituted in whole or in
part for the anionic synthetic detergent of
this Example. Similar results are also ob-
tained if sodium tetraborate decahydrate or
sodium metaberate pentahydrate are substitu-
ted in whole or in part for the sodium tetra-
borate pentahydrate used in the adhesive solu-
tion of this Example.
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ExampLE IV sodi
the following dry particulate ingredients, both
of which passed a 20 mesh screen:

114 Ibs. of trisodium orthophosphate

(47.0%, H.O)

6.5 1bs. of sodium bicarbonate _

Onto the agitated mixture thereof, which
had a bulk density of 0.964 grams/cc. was
sprayed at a temperature of 140° F., 1,35 Ibs.
of an aqueous solution containing a total of
429, of dextrin, sodium tetraborate, and
mculd control agent in the proportions of Ex-
ample 1. The adhesive solids ‘were sprayed
on the agitated mixture at a rate of- 0.18 Ib. /
minute with air at 50 p.s.i.g. as the second
fluid in the spraying system of Example I.
The original moisture content of the tri-
scdium orthophosphate was low enough that
sufficient of the water added thereto in the
sclution of the adhesive solids was taken up
as water of constitution in crystalline Na,PO,.
10 H.O and Na,P04.12 H,0, to produce the
requisite sticky adhesive and agglomerates of
.543 grams/cc. bulk density were formed.

9.
precedlng
pbs%e granul es of

°c det er gent
1 os0di um al kyl

7spounds of
| ast ingre-
lve to

BHIKIE  hay £ i aMelAfen ek Eidngidiibon 20 135
pounds  OfheRbkiferSRGil VRS agihdedfoRthEl@NST ThE cempletéﬁx&m&ﬁa@ aglﬁtegp&:fﬂﬁéec%

When 5%
i n col oured
ingredient is
| phat e havi ng
10- 18
The

G@n be either
9 in 90 such

BN gleanss
ﬁ‘gﬁgettg‘“mv{h LRI MUPAIEBE salt conpri ses
d bk -

um

camigtraef! Edampln-1I werelafidedThe process of

105

110

115

120

125



i ng conpositions of a bulk density |ess than
adhesive is a 80% of the average bul k density of the dry

starch, a

partial lyhydrolysed-starch —a gum 95 particulate raw naterials thereof

conprising: or

12. The process of claim1l in which the which wll
organi ¢ adhe

screen, said
al kali netal
from the group

clainms in which the organic

a gl ue.

is dextrin.
13. The pr

m

§ of ‘any of the preceding salts,

pass a 10 nesh Tyl er

sel ected

35 agitating a mxture of discrete solid particles

m xture essentially conprising

7

the 100 al kal i

resul ting granulaﬁﬁ%ﬂ ﬂ&?°

brightly col our edthha:weﬂ@mamai

conS|st|ng 0 cIains in whi%®h234 pi gnent is included in
hosqha&g& glyghos-b n1xture so T hat th
een it tO "SS than

leltVt. 0’11.11:1011 9%‘?9% %p gtlggt c buéd Y

o 08 BgiR G e dbIRE. CARDANA

ateré‘é?’st(ﬁtﬂ & ﬁfé%i“l hgs.

t et r abor at es and ing giry IpertiMipns glaferiskobadn ewrragd ainpbstiastwad @rehed aml x;lymp ‘B Syas

thereof, at Ped au lf)fdw ;’iso gP7 g%ﬁg{ ?Clr"!z;evaéﬁﬂe fofndste @gcaclﬁm as|zg rapeg ghat7 passai
salts haV' ng a ydr.‘ ?‘Ffiﬂar SO car-A hf%éfgi% fmaqmtéﬁgﬁtlongoflbf &H?” ar
gl ean- 105 tion conUﬁﬂﬁesubstan e OW tht Smﬁﬁ@@m}mdmquQMQp§Mﬂr
substantially gos i3 ébsnbfesr@m@rdtﬂﬂydmst sydlurbutl- whi tehanwdffiefanthojegiea tol ebilt D hiaid sa-
cry- describe me rples . § aIIPﬁ? %qrﬁﬂ eregpdn pRoaisngrof r Bm
70to 9 15. A Gradulian qf S gﬁmablt Reliin resa%tesobm P dofihyr e
wi th an agueous SO|&mnﬁp&$edEﬁﬁﬁﬁﬂdlng to th ewmﬁﬁﬁ6§ﬁqm:§mﬂ£ lche AMWYm Ltk

of 20% to 5093H¥

110 adhesi ve
cl eani ng conpos

whi ch is a m xt urtelkoflenfityonh Osﬁf’/cgrams}'cq:)awdrs om‘ 0E g ﬁlahiﬁig

O%IH
of water are a@de{ﬁl b Q

di ssolved in

m xture; renovi

wei ght ,

prepared accor di
agitated ni xtufe

For the Applica

Chartered Pate
24 Sout hanpt on
Chancery Lane,
London, WZC. 2.
by the Cburler
Bui | di ngs, Lon
990, 252 phate-f
organi ¢ non-cat
gent |ngred|e
process of an

| east 65

50

55

60

65

gﬁ IXtﬁll{:g () clus on o
| -agflion WS free JABwiRd) RHXR

e

54
Bl ERintd

ngmarm@:a h\aa&erT eruamdeﬁsia;eoft
bylk dsmsity @f th<t Imr

eyl @f’é‘@

ﬁﬁ&h affikiedt clR!

Ca’i“Pﬁs

“lafsqrﬁi‘a

ntaSpH loN @0.a gl

sow

ar ’resﬁ are obtain,

B‘é’i‘? o?%ﬁm

3.dexthi i HHRCLIB&ivO fsol@loal oM this @x-
Lempiengt on S a: Prlnted for

Pr ey g2 of%]r'
m;:% i b

Ofhe
I @fMmwhigh tpassed?

i on t°é Pnhyife‘ls?@%m
éraﬂu%ﬁ¥ which had a
Ofbu 3@ar§s/@l % sphly

at a temperature of 120° F.,, 54 Ibs of
the aqueous adhesive solution of Example
I. The adhesive solids were sprayed on the
agitated mixture at a rate of 0.26 lb./minute,
with air at 50 p.s.i.g. as the second fluid in
the spraying system of Example I. Agglo-
merates of a bulk density of 0.449 grams/cc.
were formed by the end of the spray pariod.
Immediately after the end of the spray period,
to the agglomerated particles in the agitated
mixer were added the following dry particu-
late ‘materials which passed a 10 mesh screen

and had a bulk density of 0.485 grams/cc:
5.4 lbs. granular anhydrous sodium tripoly-

phosphate

2.4 Ibs, of the detergent of Example II

.12 Ibs. of an aqueous solution of the minor
ingredients . of Example I

was added to the agglomerates and the entire
mixture was agitated for four additional
minutes. Mealy granules resulted which after
aging for two hours were found to be crisp
and free-flowing and of a bulk density of
0.451 grams/cc., and thus the final composi-
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12 1bs. of the aqueous solution of minor
1ngred1ents of Example I. After three minutes
of additional agitation the composition was
found to be mealy and formed soft lumps.
After aging for 16 hours the product was
screened and found to be free-flowing and had
94.2%, by weight of a size range which passes
a 20 mesh screen and is retained on a 100
mesh screen. The product was found to have
a tctal moisture content of 34.0%, by analysis.
The final product had a bulk d“nsny of 0.517
grams/cc. and thus had been reduced in den-
sity to less than 669 of the composite bulk
density of the particulate raw materials (.784
grams/cc.). An aqueous solution of 1%, of the
compositicn had a pH of 10.4 and was an
excellent cleaner for soiled hard surfaces when
used thercon in a no-rinse, nc-wipe method.

Similar results are obtained when the par-
ticulate ingredients of this Example are varied
within the following amounts: trisodium
orthophosphate—{rom 30 to 459%,, sodium
bicarbonate—from 10 to 249, sodium carbo-
nate—from 8 to 48%,, sodium tripolyphos-
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EXAMPLE VI | t he orthophosphate and bi carbonate salts which 5
One hundred pounds of granular light-den- are mxed and sprayed with

0.04-0.10 parts sity (0 65 grans/cc. .

aqueous sol ution of the organic [err] tri pol yphosphate with a granul e size
smal l er sive per part of the total dry |ngred|ents than 20 nesh was the
dry ingredient. The finished conposition to for gglonerates 70
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according to the process of this invention, a
dlstmcme speckled product resuls,

The granules prepared in the preceding
Examples and the granules of this invention in
general can be ecither packaged and sold as
such or may be compressed to form tablets.

WHAT WE CLAIM IS:—

1. A process for preparing granular clean-
ing compositions of a bulk density less than
809 of the average bulk density of the dry
particulate raw materials thereof comprising:
agitating a mixture of discrete solid particles
which will pass a 10 mesh Tyler screen, said
mixture essentially comprising alkali metal

salts, selected from the group consisting of ..

alkali metal orthophosphates, tripolyphos-
phates, pyrophosphates, carbonates, bi-
carbonates, sesquicarbonates, tetraborates and
mixtures  thereof, at least one of
said salts having a water of hydra-
tion content substantially below its capa-
city, but which when hydrated forms a cry-
stalline hydrate, and spraying from 70 to 96
parts of said mixture with an aquecus solu-
tion of 20% to 509 by weight of an organic
adhesive which when dried is resoluble in
water, in an amount such that from 1 to 10
parts of organic adhesive solids dissolved in
from 3 to 20 parts of water are added to the
mixture; removing enough water from the
added organic adhesive solution by hydration
of the hydratable salts in the agitated mixture
to form a dehydrated adhesive, thereby caus-
ing agglomeration of the mixture into granules.

2. The process of claim 1 in which the
product is subsequently screened to the de-
sired particle size.

3. The process of claim 1 or 2 in which the
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9. The process of any of the Freceding
claims in which the hydratable salt comprises
at least trisodium orthophosphate.

10. The process of any of claims 1 to 9 in
which the hydratable salt comprises at least
sodium carbonate.

11. The process of any of the preceding
claims in which the organic adhesive is a
starch, a partially hydrolysed starch, a gum,
or a glue.

12. The process of claim 11 in which the
crganic adhesive is dextrin,

13. The process of any of the preceding
claims in which a pigment is included in the
mixture so that the resulting granules are
brightly ccloured having a chroma according
to the Munsell notation of at least 4 and a
Munsell value of substanrtially 4 to 7.

14. A process for preparing granular clean-
ing compesiticns substantially as hereinbefore
described in any of the Examples.

15. A granular cleaning composition pre-
pared according to the process claimed in any
of the precedmo claims.

16. A speckled granular cleaning comp031-
tion which is a mixture of from 989% to
70%, by weight, of a composition prepared
by the process claimed in any of claxms 1 to
12 and from 2% to 309, by weight, of a

composition prepared according to claim 13.

For the Applicants, 28
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