2221695 DETERGENT COWVPOSI TI ONS AND PROCESS FOR PREPARI NG THEM 5  TECHNI CAL
FI ELD The present invention relates to granul ar detergent conpositions and
conponents of high bulk density, and their preparation by a dry
neutralisation process. 10 BACKGROUND AND PRI OR ART Recently there has been
consi derable interest within 15 the detergents industry in the production
of detergent powders having relatively high bulk density, for exanple, 650
g/litre and above. It has been sugg?ﬁ i:@g uch powders contai ni ng‘;
ani oni ¢ surfactants, for exanple alky z phonate, nay be prepared
by nethods invol ving 20 in-situ neutralisation of an acid precursor of .
the anionic surfactant with an al kali suech as sodi um hydroxi de or sodi um
carbonate. For exanple, JP 60 072 999A (Kao) and GB 2 166 452B 25 ( Kao)

di scl ose a process in which detergent sul phonic -2- acid, sodium
carbonate and water are mxed in a strongly shearing apparatus; the solid
mass obtained is cooled to 40[err] or below and pul verised; and the fine
powder thus obtained is granul at ed. This process is typical of 5 t hose
disclosed'in the art in that the product of the neutralisation reaction is
a doughy mass, and the reaction requires apparatus such as a kneader with a
very high energy requirenent; and separate_pyl verisation and

DETERGENT COMPOSITIONS
AND PROCESS FOR PREPARING THEM
5 TECHNICAL FIELD
The present invention relates to granular detergent
compositions and components of high bulk density, and
their preparation by a dry neutralisation process.
10 |
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BACKGRQUND AND PRIOE ART

Recently there has been considerable interest within

15 the detergents industry in the production of detergent
powders having relatively high bulk density, for example,
650 g/litre and above. It has been suggested that such
powders containing anionic surfactants, for example alkyl
benzene sulphonate, may be prepared by methods involvihg

20 in-situ neutralisation of an acid precursor of the
anionic surfactant with an alkali such as sodium
hydroxide or sodium carbonate.

For example, JP 60 072 999A (Kao) and GB 2 166 452B
25 (Kao) disclose a process in which detergent sulphonic




granul ation steps in different apparatus are required in 10 order to
obtain an acceptabl e granul ar detergent product. There has al so been

consi derabl e recent interest.-in the use of high-speed mxer/granulators in
‘the ‘preparation of high-bulk-density detergent powders. For 15 exanpl e,
EP 1$8 419B (Hashinura) discloses a process in whi-ch nonionic surfactant
and soda .ash are nmixed and granulated in a reactor having horizontal and
vertical= bl ades rotating at different speeds, to give a detergent. powder
built witH sortidn ceodiumtearbonabntandiwater Mg @hxed |faved sirongiisoni c

surfactant. cﬁ'xéaflﬂg%%pé%ig di Sd Oéégfl& Wil AN K HIRIETGEN

powder of | ow densit neutral 1 sati on process.
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not enough to wet t e r sul a roduct,.which is in.th for of, a-
free-fl ové]ng Hhogerdl ‘5) g’%s&f'% 3Lt rindthak ?S}i‘ﬁéﬁ%ff f'blTe exanpl e a
ri bbon bl endemeueﬂallq:ﬂ'aimharqam:km bs aldomg}@nsﬁasmacm then whi ch t-he
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neutrallsatlon S en ra pr oduc rocess Is thus
directed towahighterepgpdrednbrengnti gmndpaﬂmnsamrmbrwmm @@ to 35
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There has also been_cqnsiderable recent intérest in .
the use of high-speed mixer/granulators in the
- preparation of high~bulk-density detergent powders. For .
15 example, EP 158 419R. (Hashimura) discloses a process in
'.which nonionic surfactant and soda ash are mixed and
granulated in a reactor having horizortal and vertical
blades rotating at diffefent speeds, to give a détergent 
_ pdwder built with sodium carbonate and containing a high
- 20 level of nonionic surfactant; '

GB 1 404 317 (Bell) discloses the preparation of a
N\ o detergent powder of low or moderate bulk density by a dry
' neutralisation process. Detergent sulphonlc acid is
25 mixed with an excess of soda ash in the presence of
sufficient water to initiate the neutralisation reéction
" but not'enough to wet the resultant product, which is in
the form of a frée-flowing powder. The process is:
_carried out in apparatus, for example a ribbon blender,
300 planetary mixer or air transfer mixer, in which the
' reactants are "tossed and'fluffed", and carbon dioxide
liberated during the neutralisation is entrapped in the
product particles. The process is thus directed towards
the production of light, porous particles comparable to
35" those obtained by spray-drying. '



in a mxer with a cutting arrangenment, for, exanple a 5 [err] ploughshare
m xer. In order to obtain a granular product.rather than a doughy nass,
it i's necessary to blow the detergent sul phonic acid in by neans of a gas
stream to ensure adequate f1ui di satign and m xing of the reactants: this
reguires quite conplex nodification of I0 the m xer. No water is added
toipronnte the neutralisation reaction, which therefore proceeds slowy and
produces a relatively coarse product requiring an additional size reduction

- step. The terrpet;@t ur ae8urieny (Teligatlel)s diisen olekR %abl.rysc@s%esoEcOtaeouP* 85 C.
15 US 4 690 7 VVtcf) di_scl ase %ﬁ roc ss for .the rg@uctlon of §
al kyl benze®&° SRafE 5@Wﬁ§9°b§et - RY 380958 YafyitB8nzene
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-action.
_ 10 the mixer. . No water is added to promote the o

neutralisation reactlon, which therefore proceeds slowly
and prodﬁCes a reiatively coarse product requiring an
‘additionallsize reduction etep. The temperature durlng
S neutrallsatlon typlcally rises to about 85 °c.
15 : _ _ : ' '
| US 4 690 785 (Witco) discloSes'a process for the
production of’alkylbenzehe sulphonate powder by the
neutralisation of alkylbenzene sulphonic acid with a base
in solid or solution form. A substantial amount of
20 water is present at the beginning of the process, and the
'heat'generated byfthe exothermic reaction is used to
drive off this, and the water generated by the reaction _ L
itself; reaction temperatures of about 100°C are ' s
‘typical. ' ' o '
25 _ _

The present inventors have now discovered that
free-flowing detergent powders and detergent powder
components of high bulk density and small particle size

_ can be produced by-dry'neutralisation at relatively low

30 temperatures}'usingeonly_a'single piece of apparatus: a
'high—speed mixer/granulator having both a stirring action
and a cutting action. o



-4- DEFINITION OF THE INVENTICN The .present invention accordrngly provi des
a process for the preparation of a granular det ergent conposition 5 or
conpgnent having a bul k density of at |east, 650 g/litre, which process

i ncl &des the step of neutralising a liquid-acid precursor of an anionic-
surfactant with a solid water-sol uble al kaline inorganic material, the
process being characterised by the steps of: 10 (i) fluidising a

particul at e Seprdaires e %Qbelﬁgtﬁbkag i norganic material in an anmount in
excess of tha n, optionally in-adm xture with

one or nore other particulate solids, in a 15 hi gh- speed m xer/granul at or .
having both a sti r&‘h@@p&@hb@.& andeatauht hBGoéaih?m brbhaésla £8€e§§' d

precursor to the hi m.xer/ _granul at ficrentl adyal to
avoi d accunul Pfoﬁhgopr PBFaﬁﬁPEaefeB QEFBug?Eca?EﬁFgFHEré? °§h¥+%x

narntarnrﬁg aotrecpepanent havlhgghebunhadeﬁsﬁeyrbf abelebstnGﬂOralrsatron

f the d - f |l
cccurs i1 oS0 ALERRy, WhtRCpEBLESE) RptrheR) £Be' PonrSSRHFRIRLSIAG o1 g
the mi xt ure | B dAquidghcddepatesuxertgodnahaanionia shefactsphceith & |iquid
bi nder, Wﬂefeleladgm%k:a%oi%?égS@kaiS?H?C’ihéi-aékrgé h2eRppent having a

bul k densrty | east tre Is I nventioh al so provrdes'
a granul ar dePEPGERE PSﬁﬁSSFP?6ﬁ05Pré§ﬁ§ohEthﬁrébﬁ?édoﬁy this process.
10
(1) fluidising a parthulate solld:water~soluble
alkaline inorganic material in an amount in excess of
. that required for neutraliéation, optionally in admiXture
- with one or more other'particuiate solids, in a
15 hlgh-speed mixer/granulator hav1ng both a stlrrlng action

and a cuttlna action;

(1i) adding the acid precursor .to the high-speed mixer/
granulator sufficiently gradually to. avoid accumulatién
20 of unreacted acid'preéursor therein, while maintaining a
temperature'not_higher than 55°C, Whereby neutralisation
of the acid precursor by the water-soluble alkaline
o . incrganic material occurs’while the mixture remains in
‘particulate form; ' ' |
(iii) granulating the mixfure'in-the high-speed
'mixer/granulator; in the presence of a liquid binder,

- whereby a granular detergent composition or component

30 havihg a bulk density of at{' least 650 g/litre is formed.

The invention also provides a granular'detérgent
composition or component prepared by this process.



DETAILED DESCRIPTICN OF THE INVENTICN The process 5 DETAI LED DESCRI PTI ON

OF THE | NVENTI ON The subject of the invention is the preparation of

hi gh-bul k-density detergent powder by a process involving the dry :
neutralisation of the acid precursor of.an 10 - anionic surfactant with an
giallne solid. The process is carried out in a high-speed

m%er/ granul ator and invol ves the previously defined process steps (i),

(ii) and (iii). 15 : A very inportant characteristic of the prggess of

the '”Ve”tbQ@AEﬁEbhﬁﬁséhﬁpﬁﬁéﬁtbP”T?EX&NVﬁfoﬁﬁ'”S t hroughout: in o
particul at®or granutar torm Mg, pvatrtTmng and dough formation are

avoi ded, -and the product at. the end of the granul ati on step needs no

further 20Thep@tbbebe size reduction. ~The process of the invention

.general |y produces a granul ar product containing at l-east 50 wt %
preferably at |east 70 w% of particles snaller than 1700 microns. - This
is. achEeveﬂﬂﬁﬁléBQUDEﬁgRﬁﬁaEONlgﬂlEHEOENUEBNE@N particularly the acid

anionic 25 surfactant precursor,. do not have an opportunity to.act as

bi nders or aggloneratlng agent s, Flrst step (i) ensures that there is
initially a |argbeaﬁehaecef°§a#becanaeetéenua§ hespreparatéenveft o 30

t he ||qU|dﬁl§ﬁ-Bﬁledéﬂslt? aaeeﬁgéﬁt pelaee bbealﬁibeéyetiﬁeopblﬁee
| i qui ds. total so pres I n steg %t) anount. to at

eferabl
| east 60 mfgé ﬁﬁfenﬁ iéﬁ? 18P Peagﬁe6?c W?reﬁPrFﬂ t&" conposition
preseh0 i nasiepi¢i shrfactantswikhr ehoatk8bineadvdhdiageolbet pradesas hi gh\g/

Proporti 0nsgcRe2skll 6udf 1h"s AebhdshBBACHiSEEFREnbIEbENEhaPr O0UCt ot

this st
involves the previously deflned process steps (i), (;1)

and (111)

15 ' A very important characteristic of the process of
"~ the invention is_rhat'the reaction mixture remains
throughout in particulete'or granular form. Caking,
balling and ddugh formatioh are avoided, and the prbduct'
~at the end of the granulatlon step needs no further
20 partlcle size reduction. The process of the invention
. generally produces a granular,product containing at least
50 wt$%, preferably at least 70 wt%, of particles smaller
thah 1700 microhs.j This is achieved by ensuring that -/
liguid components, particularly the acid anionic
25  surfactant precursor, do not have an opportunity to act
' as_binders or agglomerating aéents. .

Flrst, step (i) ensures that there is initially a
1arqe amount of partlculate solids present, relatlve to
-30 the liquids to be added, in the mixer before the
introduction of the liguids. Preferably the total
solids present in step (i) amount to at least 60 wtg,
more preferably at least 67 wt%,. of the total
composition present in sfep (ii). It is therefore
35 __advantageous to add as high a proportion as possible of
the solid ingredients of the final product at this stage.



- 6 - - C. 3312 Preferably the liquids to solids weight ratio at the
end of the neutralisation step (ii) does not-exceed 0.60; *~ nore preferably
it -goes not exceed 0.55, and desirably it does not excee g g fg 5 The

sol ids nust of course include a partlculat Wwat er - sol ubl #¥41 i n

inorganic material (neutralising agent), in at |east “slight excess over the
amount required for neutralisation. . The terns "particulate 10 solid

t er - sol upl terialys N t i Si
horef n' ofcouPte ereply PASOTDLAIHR €6 01148 (werdBl Felh ue 8nd 86 or RS,
t he neutral i sheytagéhsation shepriii) tdoesingh|exceed N0 usedxg role in

the final coanéfékamysyEsaaayﬁbkyezléeedlelrw AP U $1tATy LY Saddy be
used. Accordlng to a preferred enbodi nent of t he invention the neutralising

agent conpri sBSts8UFERACArBBnate, either alone or in admixture with one or
nmore otheg 20 particulate water-soluble:alkaline inorganic materials, for

mpl-e, sodi bi b d/ dium sili Sodi b f
Gourbe &l so user ul P86 BOifE HURE B FTHERS ne Dt At EIAR N 1) T’
the final conpeser+salubldhatkalhibndi irntgatid heatewial i tmewtgalivings
advant ageous! YaBRe)sotn! SLPIEABE CoHELL IR LONIRLS dafe Wb O U

carbonate is fe~or princi at- case substantially
nmor e. sodi.um ctegBhned fﬁannegtrehy$¢t$pmcn rﬂhﬁrtﬁ#@ﬁu|Eﬁftkﬁplﬁ$¢wesent
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"neutralising agent“ used herein of course include
‘combinations of two or more such materials. If the
'neutrallslng agent is a mater1a1 that 1tself can play a-

useful role in the flnal compcesition, substantially

_15'- larger amounts than this may be used.

- According to a preferred embodiment_pf the invention
the neutxalising.agent comprises sodium carbonate, either
_ alone or in admixture with one or more other |
20  particulate water-seluble_alkaline_inorganic materials,
fbr_examplé, sodium bicarbonate and/or sodium silicate.
Sodium carbonate is of course also useful as a detergency
o builder and provider of alkalinity in the final
o composition. This embodiment of the invention may thus
25 advantageously be used'to'prepare detergent powders in
which sodium carbonate is the sole or'principal builder,
and in that case substantiélly more_sodium.carbonate than
is_required for neutralisation may be present. '

30 The sodium carbonate embodiment of the invention is
also suitable, however, for the preparatidn-pf detergent
composifions-in which substantial amounts of other
builders are present;' Those other builders may also
advantageously be present in the high-speed

35 mixer/granulator in step (i). Examples of such builders
include crystalline and amorphous alkali metal



~al so suitable;'hOMBver,-fof'the prepar ati on- of détergeht conpositions in

. which substantial anounts of other builders are present. Those ot her

bui | ders may al so advantageously be present in the high-speed 35

m xer/granulator in step (i). Exanplessofl such builders include
_crystalline and anorphous al kali netal . -7- alumnosilicates, alkali

' § phosphates, and m xt ures thereof. Sodi um car bonate may nevert hel ess
be present in excess of the anount required for neutralisation, in grder to
provide al Isahmlihbmuachlaespr aduali meaalephesphstesof aﬁaomﬁxtarée 150 % i s

ostrod sobPETPRArea: SRELIM SEEBvaRSrchel, heveRRhedss bR budgsRRY O

pol ymers; ant exeeepooift the a&ounaaenqg;redrfexanpnerasoaa@npnarbnxynethyl
cel | ul ose; Eae&ytach%v&ag a&kﬁlﬁ&h@guahalthgagkeaubfe forahsgﬁeéssor fillers

such as 808IUH1SU I at onaceous eart alcite, kaolin or bentonite.
15 . 5 pf é@@ﬂﬁe&o 40 1§ whtt isuthed suitabismts, for exanple, -

al kyl benzene sul phonate and/ or al kyl sul phate in pomder form may forn1part

of the solids charge i.n . ste 1) o s exa rgent powder
ot cpared by & he IhFoseldad EBRBeht, 4t FERER) c DR aRAS00 EntTBe! 3BY, Ene
sul phonat e oithepadesiredododdd dngxeddedds,i fost egafple,and in part prepared

in situ.in mﬁk A | A % 1
dgetergent’ FluBRekceks T pOLIRRILEN 13k dA1bRANE, ‘ﬁﬂ?a%?‘sqfﬁsstep ().
0. agents, for example, sodlum carboxymethyl ce 1ulose,_ -
fatty acids for in-situ. neutrallsatlon to form soaps; or

fillers such as sodium sulphate, diatomaceous earth

B ca1c1te,_kaolln or bentonite.

15 o 1f desired, solid particulate'surfaCtants, for
”example, alkylbenzene'sulphonate and/or alkyl sulphate
in powder form, may form part of the solids charge in
Step (i). Thus, for example, a detergent powder
‘prepared by the procees of the invention may contain
20 alkylbenzene sulphonate in part introduced as a powder in
' step (i), and in part prepared in situ in step (ii).

A]ternatlvely or addltlonally, a spray-drled ' ./
_deteraent base powder may form part of the solids charge
25 in step (i).

According to one preferred embodiment of the
invention, the solids present in step (i) include a
finely d1v1ded partlculate flow aid. This is suitably

30 present in an amount of from 2 to 8 wt% more preferably
from 5 to 7 wt%, based on the final composition.
Suitable flow aids include crystalline or amorphous
alkali metal aluminosilicate, thermally treated perlite,

_' calcite, diatomaceous earth, and combinations of these.
35 '



According to one preferred enbodi rent of the invention, the solids present
in step (i) include a finely divided particulate flow aid. This is
suitably 30 present.-in an anount of from2 to 8 w% nore preferably from
5to 7 m% based on-the final conposition. Suitable flow aids.include
crysgjalline or anorphous alkali netal alurénrosilicate, thermally treated
perlMte;, calcite, diatomaceous earth, and conbinations of these. 35
Preferred flow aids are diatomaceous earth, and, in particular, Dicanpl
(Trade Mark) 424 thermally treated perlite, -This material has a silica
-content of 80-87 WRmefarred (kaw @kffﬁ)r%@meaﬂsofema@@% gn  |ts

5 presence i pdhel @0ldds Dl cansl ofer A M)A A & 1RAd41190 tQledtied aci d
ani oni ¢ surfactant precursor %f ears to assist jin preventlnq%%ﬁf sive
aggl oner at i oPSd Y nt AP iahasn e Aidice sontenh &% %%®h 10 -
It is an i nparivrdnd eatwaiewfadder e sapdc itde o H\BS0-300 twist, t hatsol i ds
be very efficient 1 XE fJ.ui di_sed et j_Nnt.r. o L f,

l'i quid i ﬁsfgr e%é%ésg?én%h&rﬁeg?sn%iﬁsuiﬁl Sé{eﬁ%oﬁ:[e 'fsntbel;ée"{(}t%neggle{:ﬁ‘r? (rr%\reaéﬁg:igoq%/t ate
of nechani caldf thelaedl Anomie s fantant Wrecunsothiappedns wss of
particles is 44 5008 X0 ferftS it @hcdidi W& IImdIA8A 4y | nply the
blowing in of a gas, This state s achieved %¥P$he choi ce of apparatus: a
hi gh- speed mB&THRmNade FRATEBLIH % &t iRdTtHiFHAt Rt a cutting

action. Preferably the high-speed 20 niXer/granuIator has rot at abl e
st ;i'\[_j/er.- latpd cutt erltelfsrrean&l sintlphoa:.ltacnatn .Peeatqpreer 'aot:.g C*:rlendpez%ecr]eda;essntol15/ t%fe one -
| | invention that the sélids be very efficiently mixed and.
fluidised before the introduction of any liquid
ingredients: the téfm:“fluidisation“ as used herein
means a state of mechahicaily induced vigorous agitation
15 in which the mass of particies'is to some extent aerated,
“but does not necessarily imply the blowing in of a gas.
This stafe_is'achieved:by the choice 6f apparatus: a . -
high-speed mixer/grahulatof having both a stirring action
~ and a cutting action. Preferably the high-speed
20 mixer/granulator has rotatable stirrer and cutter
elements that can be operated independently of one
v : another{ and at sepa;ately changéable or variable speeds.
Such a mixer is capable of combining a high-energy
stirring input with a cutting action, but can also be
25 used to provide other, gentler stirring regimes with or
© without the cutter in operation. '
A preferred type of high-speed mixer/granulator for
use in the procesé of the invention is bowl-shaped and .
30 préferébly has a substantially'verticél stirrer axis.

Especially preferred are mixers of the Fukae (Trade |
Mark) FS-G series manufactured by Fukae Powtech Koayo
Co., Japan; this apparatus is essentially in the form of
35 a bpwl-shaped vessel accessible via a top port, provided



anot her ,

and at separately changeable or varjabl e speeds.

Such a m xer

is

capabl e of combini ng a high-energy stirring input with a cutting action,

but can al so ‘be 25

eed
~or without the cutter in operation. A pre§erred type of -high-sp

o
ranul ator for use in the process
gbxgré?eferably has a substantially vertical stirrer. axis.

Especially

used to provide other, gentler stirring regines with

the invention is bow - shaped and-

preferred are mxers of the Fukae (Trade Mark) FS-G series manuf act ured by

the {@rm
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vessel
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| lIi%tserl :s @feqmad'w,Oa orlyoqe/rg_r@mﬂla:t or, which like the Fukae m xe

~available'in a range of different sizes.
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-This apparatus is essentially. in

the formof a bow -shaped vessel ralsed—up pneurmatically to seal against a-

fixed lid. A thr@esimides muxememaanda&thQéd‘Hhaiﬁﬂlguﬁgeipﬁhare a 15

e lid.

ted on
singl e subSSapbthey(Tﬁﬁﬁbcﬁ5r§¥ é%é%%éﬁ?lggggdgne another, the

stlrre5 and mEy

stirrer

at

15

20

25

30

35

may be operate
spegﬁngPn lator, which 11ke ‘the Fukae mixer is available

in a range of dlfferent s1zes. - This apparatus is
essentially in the form of a bowl-shaped vessel ralsed up

'pneumatlcally to seal agalnst a fixed lid. a

three-bladed gtlrrer and a four-bladed cutter share g
single substantlally vert1ca1 ax1s of rotation mounted on

~the 1id. The stlrrer and cutter may be operated

1ndependently of one. another, the stirrer at speeds'of
‘75 rpm or 150 rpm, and the cutter at speeds of 1440 rpm

or 2880 rpm. The vessel”can be fitted with a cooling
water jacket. ' '

The Sapphlre RMG- 100 mlxer,'whlch is suitable for
handllng a 60 kg batch of detergent powder, has a bowl of
about 1 metre dlameter and 0.3 metres. deep; the worklng

_capac1ty is 200 11tres._ The stlrrer blades are of 1

metre diameter and the cutter blades are of 0.1 metre
dlameter.

Other 51m11ar mixers found to be suitable for use in
the process of the 1nventlon include the Diosna (Trade
Mark) V series ex Dierks & S8hne, Germany, and the
Pharma Matrix (Trade Mark) ex T K F1e1der Ltd., England.
Other mixers believed to be suitable for use in the
process of the 1nventlon are the Fujl (Trade Mark) VG=-C

. series ex Fujl Sangvo Co., Japan; and the Roto (Trade

Mark) ex Zanchetta & Co srl, Italy.

The

.



75 rpmor 150 rpm and the cutter at speeds of 1440 rpmor 2880 rpm The
vessel can be fitted with a cooling 20 wat er jacket. The Sapphire RMZ 100
m xer, which is suitable for handling a 60 kg batch of detergent powder,
has a bow of about 1 nmetre dianeter and 3 netres deep; -the working 25
capagity is 200 litres. . The stirrer blades are of 1 netre dianeter and
the ¢utter blades are of 0.1 netre dianmeter. Cther simlar mxers found to
be suitaple for use in 30 the process of the invention include the Diosna
E? age .%r 18 v s$rY'Kear|5:_aa-lx%ﬂiﬁ kfgi:&:{ encfdnaa?ard&we/;sxﬁmhum flmnse Mairix
rade Mar X i el de td.,_ _Engl.and., er .y xers l.i v be
Sui tabi o fof thes BEPGHRR (76 BAE Tvarthadi, s i RIS CRAdR Bamd Ve b
VG Ch35 seridesexd dajhatImgyixedn. ex Mmoion Mamhdnen€dRotIdd.Tr ade Mark) ex
Zanchetta & dtal f e d4 2o thers Ja.xer itable
for use in t%c%‘?%ac%ds:s o%ﬁartl_se qln%%nﬁsl o%?@_ﬁ%ﬁle%ﬁgréﬂﬁy}ﬁ@ﬁseri es
batch nmix&r @ NrabriidmEtieen hag @ hopigontial aXimi s @hW¥Srs fromthe

m xers menti onsw aRevefon, | Kowdidly | tfaStiHd idvantiyd 2t imianng
This configuratjon however,, has the di sadvant age.fhat mixing and

(1l ot ng't i chntSLFENY Al Roan of EiLs HRP B Hedeny BHR IR enent od
by the bl owi ngeed v Yo sswsp Esentidik by ntHe do owoimaneint icdheghsGdsl 369 269
(Colgate). 103 fhe {164 £t 3% YrdndH iy U 1BdNAY | Rb1gate) .

The next stage of the process. of the invention -
step (ii) - is the introduction of the acid surfactant
‘precursor. The way in which this step is conducted is
crucial to the success of the process. In particular,
15 it is important that throughout the neutralisation

- step the amount ofiliquid present never rises to a level

where.it'can cause substantial-aggiomeration.- i

. It is believed, however, that the solids, now
20 'effibiently fluidised, have to be wetted with just
‘sufficient water to initiate and promote the
neutralisation reaction before they encounter the acid
—  precursor. The amount of free water present in.step
_ (ii) is therefore believed to be very important. The
25 term "free water" is used herein to mean water that is .
not firmly bound as water of hydration or-cryStallisation'
to inorganic materials. If insuffigient is present, the
reaction will not proceed rapidly, and unreacted '
detérgent acid precursor will accumulate in the mixer and
30 act as a binder, causing_substantial agglomeration,

" balling up and even dough formation.  Thus it would
appear that enough water to wet all the solids should be
present, but not so much that the water itself will act
as a binder.

35



step (ii) - is the introduction of the acid surfactant precursor. . . The
way in which this step is conducted is crucial .to the success of the
process. = In.particular, 15 it is inmportant that throughout the
neutral i sation step the anount of |iqui,d present never rises to a |evel
where it can cause substantial aggl ome ifon. It is believed, however, that
“the solids, now 20 efficiently fluidised, have to be wetted with just
sufficient water to initiate and pronote the neutralisation reaction before

t hey encounter .qb 1l SOf4. AL O fi§$.@5§er reseﬁf?in
- step (ii) is thtg?%f %ﬁ% %ﬁ%‘.\%é%%&gebse;{vg&ry | lr',ﬁrog‘c}r“t rfnf.r e £ _ Term " free
water” is tedemhdiod theseneandidiions et bies atdrimedy'y Fomexagpleter of
hydration §f syney-ayileddedtrdent Yl igowlirE Hidhd: to laf rldiffiiiegiyent is-
present, the reaction wll not” proceed rapidly, and unreacted detergent
aci d precurS@h MAYSTIEG AAnHERY FIHE REOHideh o5t oTadl lafa Yhender,
causi n¢ sulfredntiatierng@ouiniedt. on,I HalnguRE idientd feen wddegh ifsor mat i on.
Thus it woul d a r. that enough t er_.t.o wet _all the-solgp sShoul d be
- present, bulétnq’r?d{)e%}gynﬁ%s[eﬁ’a thhet%\ﬁatseo_rhﬁss&thraﬁﬂel_'l L &S “3113’. nder. 35
11 The sol ictntirediies] wewurdy afowatiar shicild det ddded wditherf priorese
condi ti ons dop die it 1y @l or Spitadhl ¢ delsigent base
powder blown to a re atlvetl }y.hl git noi sture content coul d provide nost or
~all of theaditiqme ofattde A Rxeoursor . ns B iensdyre therangher is
10 wetting of the solids before the introduction of the acid -
' precursor, all the water may be added before addition of |
the acid precursor commences. Alternatively, the acid
precursor and the water may be introduced simultaneously
| into the mixer. ' '
15 - | o
' - If desired, a‘'small amount of water, sufficient to
initiate the neutfalisatibn reaction but not sufficient
to-causé substantial agglomeration, may be premixed with
the acid precursor before the latter is introduced into
- 20 the high-speed mixer/granulator. If a coloured product
is desired, dyestuff may conveniently be premixed with
the acid precursor and water before addition to the
high~speed mixer/granulator. |

- 25 The amount of water to be added will depend on the
- nature of the soiids present.' It has been found that an
amount within the range of from 0.5 to 2.0 wtg, |
. preferably from 0.5 to 1.5 wt%, based on the total solids
present in'steps (i) and (ii), giﬁes good results in the
30 preferred embodiment of the invention in which the
neutraiising agent is sodium carbonate.

Another3important_condition'for step (ii) is that
the acid precursor be added gradually, so that it will be
35 consumed immediately ahd'will not accumulate in the mixer



inherently present in the solids charge, a carefully controlled anpbunt of:
wat er shoul d be added-either prior to or concurrently (together or
separately) with the addition of the acid precursor. . To ensure thorough
100 wetting of the solids before the introduction of the acid precursor,
al | ihe wat er may be added before additto? of the acid precursor conmences.
Alternatively, the acid precursor and the water may be introduced _
sinultaqﬁ?usly into the mixer. 15. If desired, a small anmount of water,
sufficienlt to, initiate the

neut r al j,sation reaction but.not sufficiegnt to
cause subst arft’ a‘fn%\eg%ﬁfo r%‘?z.i"%‘n, r#d'ﬁFbtemﬁﬁ’ e’?ﬁ%%ﬁ ﬁ{‘q S rfe;ﬂ? sor
before the | a@dd&ition iof ridticerid mxed@irsox Hes o flcapess depesrdegrtara at or .
If .a col oure agiisind Se ir _ f SV EH &AL on be prem xed -
with the aci gt% ecur_s%r aﬂ?éwa;t\dej‘?ecgéﬁﬁej ifand tion t?atﬁenéﬂ%h% Speed :
m xer/ granul R¥fferaply takesplagh anenia parkod ehatad®afhil | depend on-
the nature ofmifersplndise PsEstably |dvdsa i dOWE e Arrcampunt w thin
the range of fromO0.5 to 2.0 W% ef rabl¥'fr 0.5 to 1.5 W% based on
the total solftREtFReditrs Prateratly Giam ¥ 50 1 MRy results in the
.30,  preferred enbodi nent of the invention in which the neutralising agent
i s sodi um car bonat ! qﬂgl ' ﬁgg' PR t he
acid precursor -be %&%%@@%Wgéﬁ#qiﬁa ‘{éé/)\%%@%e S%é clor)nts%l??rie& -
immedi ately sHringistrp Gbblunul atBxamplere of xeych ingredients include
~ \_ 10  nonionic surfactants, and low-melting fatty acids which

| may be also be neutralised in situ, to form soaps.

The neutralisation éﬁep (ii) may typically take 2 to
12 minutes, and, as indicated above, the gradual addition
15 .of the acid precursor (optionally plus other liguid |
ingréaientsi may or may not be preceded bv a separate
.step in which-water_(optionally plus other liquid
- ingredients) is added to the mixer.

20 "~ As indicated previously, the temperature of the
powdér mass in the high—speed mixer/granulator should be
maintained'throughout step (ii) at 55°C or below,
preferably below 50°C, more preferably below 47°C, and
desirably below 40°C. A water jacket may be sufficient,

25 ‘for example, a-jaCKet supplied with water at 25% is _
‘generally adequate to achieve températures below 47°C;
but in some cases it may be necessary to provide a
cryogenic unit to inject cooling liquid or gas, for
example, liquid nitrogen} into the mass of powder. -If

30 the temperature is allowed to rise, agglomeration”and
lump formation may occur. ' |

A very impoftant feature of the process of the
invention is granulation in the high-speed
'35 mixer/granulator. This'wili'generally take the form of a.
separéte.granulation step (iii) after addition of the



i n unreacted form The tinme required and. preferred for addition of the
acid precursor is of course dependent on the amount to be added, but in
general addition preferably takes place over a period of at least 1 5
mnute, nmore preferably. over a period.Qf from2 to 12 minutes, nore
preferably from3 to 10 m nutes.. Q har 1 i quid detergent ingredients nmay be
~introduced during step (ii). Exanples of such ingredients include 10
noni oni ¢ surfactants, and lownelting fatty acids which may be al so;bg
neutral i se f t il tep i) ma

Cypi cal 1y (2 Frebups®y 300 30dzo1 HiRedy o0 s e vl

addi tion 1boweﬂﬁrbhéd§éﬁdoﬂr@@uﬁb@r1G§Wﬂﬂ§néﬁﬁfsppé§06tﬁgﬁrlPqU|d '
- ingredi ent $b 138 vel n@,ofpquoar e@@é%@ltah%nsaaar dlceust aafb&ewhlch vat er
(optionally plus ot er ngr d s addgﬁd 0 thg m.xer .
As” i ndi cat %ISR Uit ire b SERETAORI IS AN e
hi gh- sﬁeedsﬁb@eﬂhgnanwathE mmmucésbarwalntann&hlmhcasghostepseﬂlan|) at
55[err] or I r I fe belom/47[err]
and desi ral?t%(ad g(gl&&/ %(fe&%% )bﬁ%%l Ster j& %eét rn%&ge f?’%lp'en 25 for- :
exanpl e, aqoadle@tceﬁjm ifegmiat 5 imgtler contiBuguiss sge@er(alll)y (adédmat eto
achi eve tenperatures below 47[err]; but in sone cases |t .y be necessary

- -to provide a cr%Pgenlc unit to inject coglin ui-d or gas, for exanple

‘Iiquid-ni trogen Thengganvdakion o Sepsdfication pyocesse lea@scttdre is

- al l owad t o pricBctaed @myamlm dudu msfwyrrat i @i'almy.a(td.w inAthery "

rportant SSEG e e MUSTO b AR o (0 T
separat e grldquisk bdmdstrep bt idn &t @moadd: Hl@mmcta}mé-ly lower than .-
_that used when granulating a powder in conventional
. apparatus such as a pan gfanulator:_ for example} from 3
- 15 to 8 wt% of the total composition,.eSpecially'about 5
' wts, as compared to 10-15 wts. " The binder is added
prior to granulation but after neutralisation is
complete. Tt will generally comprise water and/of a
1iqﬁid_detergent ingredient, for_eXample, an'aqueous
20 solution of a polycarboxylate polymer, or a nonionic
surfactant, or a'mixture'of any of_these. |

In'caléulaﬁing the'amount-of'biﬁder required, it is _ ~

important to take into account any free water already |

25 present in the composition and releasable at the process
‘temperature, generally about 30-50°C. For example,
hydrated zeolite (which contains 27 moles of water per
‘mole, or about 20 wt?® of bound water) might be expected
_to release about 20- Wt% of this (4 wt® of its total

30. welght) at these temperatures- while sodium
trlpolyphosphate hexahydrate would probably release
little or no water. '

It is'beliéved that the total amount of free water
35 that can be tolerated.in'the whole process is limited,



-13- acid precursor and neutralisation are conplete. I f, however,

addition of the liquids takes place over a relatively Iong per.i od,
granul ati on can occur before addition is conplete, and then a separate
granul.ation 5 step (iii) may be unneces3ary. In this case, steps (ii)
and g ii) of the process may be regarded as having coal esced to forma
single continuous step (ii)/(iii). The granulation or densification process
| eads to,a 10 product of very high bulk density. -~ Granulation in the
process 3( t handngeneirad lyeghonds nb¢ pmesatceoofozel thand8biwbleof bhe in

an amount st 04LhgaNblpeld¥9bn' N30 HISOBNRE ! BAGLAL pgea POV in

conventional apparatus-suchas ‘a“pan gran exanmpl'e, from3 15
to 8 % of the total conposition, especially about 5 w%. as conpared to

10-15 wt%  The bhﬁd%&thStﬁ@dﬁﬁtEE'QEqBQrQHaEBEaEhgnnEHEraﬁigétlon
neutralisation is cq It wll generally rise ter and/or a

liquid de er g&FEP; ﬁdggdléHFle&P“@xgﬁﬁFemoéﬁt&ﬁGega gpanudgrippomays a
pol ycar boxyl abe a@h)illﬁb,leOIfr&anheopdeéw maskaitsedf, aaftixiyr magf negy of

these. I n cal gul ati f required, it is inmportant to
take into acc%%n?egg%S%Egé #gb % }g gaSfésent in the conp05|t|on
and rel easabl e at the process tenperature generally about 30-50 C. For

exanpl e, hydrated I | t e rghol e, or
about 20 wt % of bogﬁ %%?g W@nﬁgh?ﬁ%e@g&%ggéqu?O§FgFe§§%§g g%t 20 mﬁ@bof

tthJ(4 W0 opartdopdede solidilifghiphabulkedentdfyer at ubEsleagki Pé0sodi um
g/litre, preferably at least 750 g/lltre, and more :

preferably at least 800 g/litre. = As previously
indicated, the particle size distribution is generally
such that at least 50,wt%,'préferably'at-least'70 wt$s

15. and mdre'preferably at least 85 wt%, of particles are
smaller than 1700 microhs, and the level of fines is low.
No further treatment has geherally been found to be -

necessary to remove either oversize particles or fines.

20 If désired, further ingredients may be admixed to
the granulated product of step (iii). - For example, -
minor solid inaredients such as fluorescer and sodium

_KJ carboxymethylcellulose may be added at this stage rather
' than included in the initial solids mix. '
25 - o | .
- Although the product generally has good flow‘
‘properties, low compressibility and little tendency
towards caking, those powder properties may be improved
further and bulk density further increased by the
30 admixture of a builder salt or.a finely divided
' particulate flow aid after granulation is complete.

A preferred builder salt that may be postdoséd is
sodium tripolyphosphate. This option is of especial
35 interest for powders in which the principal or.sole
builder is sodium carbonate. o



. solid ingredi enf8i

tri pol yphosphat e hexahydrate woul d probably release little or no water. It
‘is believed that the total anpunt of free water 35 that can be tolerated:-
in the whole process is linited, - 14 - - and generally shoul d not anobunt
to nore than 8 wt % of the total conposiglon preferably not nore than 4.
W§% As with the water required for the neutralisation 5 step (ii), .
suff|C|ent free noisture for granulatlon may be ‘avail able fromthe powder
mass itself, and it may not be necessary to add a |iquid binder. The:

“product of the ﬁﬁ@”!hé&'Qﬂd§tﬁantibhéd'ébavéoarePEEEbC§£§£§b§9|erOFJh'gh
bul k densit | east 650 g/litre, Ere erab at least 750 g/litre, and

nor e prefe?éﬁ#?lﬁP FEaEPlsoéaﬁPFlﬁFége %stb?ePFBﬁ§F§ |ndP€H?%@1nghe
particle soﬁetﬂesEnbbuaianchssgﬁnemelhayssahtahay Bé 4eas8 DR ¥h%

parti clos’ SeoRRaPFerPRafl- 1750 hPcPoREE: CRASECOTLVBF BFChEncs is |ow No

~furtheb trpaodwnt.has generally been found to be necessary to renpve either
oversize particles or fines.. 20 . - Hf desired further ingredients may
-+ be adm xed to the granulated product :of step |||£ For exanple, mnor -

ébhea§1PWuéi€§céPc&H€eSSEYEH?E inex3net APPERNOUS 0se may

- gftﬁddeﬂ ?hlkali Rbage éihﬂ@ﬁo&h&ﬂchﬂéhuﬂédlhé &HeaVéf&gé|p§9tiQ§e”1X 25
oug
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.10 preferably from 1 to 10 microns. The crystalline - -
. material (zeollte) is preferably added in an amount of —
from 3.0 to 12. 0 wt% ‘more preferably from 4.0 to 10. 0
wt%, based on the total product. . The amorphous
‘material, which is more welght-effeotive, is_pfeferably
15 added in an amount of from 0.2 to 5.0 wt%, more
' - preferably from 0.5 to 3.0 wt%, based on the'tbtal
product. A euitable amorphous material is available
coﬁmerciallv from Froefield Chemicals Lt4, Werrington,
- Cheshire, Encland under the trade mark Alusil. If
20 desired, both crystalllne and amorphous ‘aluminosilicates
may be used, together or sequentially, as flow aids.

The other flow aids mentioned previously, namely, . -\
thermally treated perllte, calcite, and dlatomaceous
25 - earth, are also sultably used in amounts of from 0.2 to
5.0 wt% preferably from 0.5 to 3.0 wt%, based on the
total product. '

Yet other flow aids suitable for use in the process
30 of the invention include_precipitated silica, for
example, Neosyl (Trade Mark),. and precipitated calcium
silicate, for example, Microcal (Trade Mark), both
commercially available from Crosfield Chemicals Ltd.



towards caking, those powder properties may be i nproved-further and bul k-
.density further increased by the 30 adm xture of a builder salt or a
fingly divided particulate flow aid after granulation is conplete. A
preferred builder salt that may be postdd$ed is sodi umtripol yphosphate.
This option is of especial 35 .interest for powders in which the principal
ar sol e builder is sodium carbonate. -15- The flow aids nentioned above
are also suitable for addition at this |ater stage ig,th pr.Qcess.

Dependi ng”on. the @ aﬁ%%%w&é@ﬁ,-cpmwe@?@%ﬁgnse i88¢¥ AdviAednount of
f_rolm g. 2 to Jaaﬁ}pud?@s ?mdmoralhhﬂnltftila!icéte }tboldudbnssu'gtrahhiafrl ow ai ds .

I ncl ude cryst I ne _and anorphqus a I, _eta im.nosi Liga avi ng an
aver age partié%ﬁ?%ﬁ_ \ﬁqﬂﬂoﬁat gnrgﬁﬁ a&plpgoﬁp%f%g%ggiogkﬁc%ﬁﬁgaefo :
preferabl y freom brepak@dranddios. dendlidiedydnakl haghnapeedal (zeolite) is '
preferably a | 1. an. Qf sLr.oms: 125Q5 ; -preferably from
4.0 to 10.0 3%§%L€4§§§§€¥$Q#ﬁgJ%bggfgng gc%Sd %+%éW%§%%Hﬁ%E§ nateriaIY .
whi ch i-s nor eopsingiiing Furepeas, PateptePppdicption NQdd@E BR42R5akount of
fromO0.2 to 44 %n @f%p‘}rﬁf qlogll Y pbaTsBea ke BPO3BH%pokased on the

total product. A sui tabl’e anorphous material is available comercially
from Crosfield Chemicals Ltd, Warrington, Cheshire, England, .under the
trade mark Alusil. . If 20 desired, both crystalline and anorphous

_ajﬂflnoTJl(; (§SS¥@EJ¥%LBGd’ togepher_or seqqentlally, as flow aids.

As-already.indiéated, the process of the invention
produces .-a granular hi§h+bulk-density solid, containing
. surfactant and builder, and having a bulk density of at
15 least 650 g/litre and preferably at least 700 g/litre.
It is also characterised by an especially low particle
- porosity, preferably not exceeding 0.25 and more .
preferably not exceeding 0.20,3which-distinguishes it
from even the densest powders prepared by spray-drying.
20 | | | | |
This final granulate may be used as a complete
detergent composition in its own right. Alternatively,
B, a it may bé admixed.with other components or mixtures
N prepared separately, and may form a major or minor part'
25 - of a final product. 'Generally, any additional
ingredients such as enzymes, bleach and perfume that are
not suitable for undergoing the granulation,prbcess'and.
the steps that precede it may be admixed to the granulate
to make a final product. The éensified granulate may
.30 typically constitute from 40 to 100 wt% of a final
| product. - 3

- *In anotherﬁembodiment of the invention, the
densified granulate prepared in accordance With the
35 present invention is an "adjunct" comprising a relatively



The other flow aids nentioned previously, nanely, thermally treated
perlite, calcite, and di atonmaceous 25 earth, .are al so suitably used in
amounts of from0.2 to 5.0 w% preferably from0.5 to 3.0 wt % based on
the total product. Yet other flow aidsqsuitable for use.in the process 30
cﬁ{}he i nvention include precipitated Si'lica, for exanple Neosyl (Trade
Mark), and precipitated calciumsilicate, for exanple,_M crocal (Trade
Mark), both comrercially available from Crosfield Chemicals Ltd. - .=16- A

pr ocess Wlm@mqwelsa& aaﬁesqwxlﬁaww&mwt@eqaawwmusm@me il
alum nosilicate to a ranu t co S|t|on co

sur f act ant A& 6& o & Pd;%gu%r 3’& é'ﬁ‘ﬂldﬁ%%g 5’ T 2O % ed 5 .
m xer./ gr anwltdiear nrsgmbehcemﬁmctaarﬁcbmi & rfeohaln pmmdtrcctpenm ng European Patent
Application No. 89 304205.1 filed on 27 April 1989, .published as EP 339

996. -10 - The product As already indicated, t he ‘process of the i nvention
producés a gr an(fher Brogessumaydsridi \pavantage: bet Aischdos premerant and

bui | der, ardteaydit ddnifdsidatid sedhftaatnllﬁ fﬂoﬁafst £8P @ 504dtigt,r e and

preferably at | east. 700 g/l itre. |s al so gr aracterlsed by an espeC|aIIy
| ow particls® HTY ,for;ﬂq’bfserté’ol:ﬂ; M3 re Pl ERICR G SHTLAGTRD ryte Fdfer abl y

not exceediang chi20 surflacitadits tbeigly steadvield Wwhobley@r tilke pdensdxionpowders
prepared by,spr %Ls‘i 3(:! ’?:%ut%%ﬂ@asti | “%Jea%rt%‘ﬁ' e s@% b(% iysed as a conpl ete:
;O _ , - W
o The process of_the 1nvent10n is of especial interest
for the'production of detergent powders or components
containing relatively high levels offanionic surfactant,
.forjexample, 15 to 30 .wt%, more especialiy.20 to 30 wtg,
15 but it is equall& useful for the preparation of powders
containing lower levels of anionic surfactant. o

The anlonlc surfactant prepared at least in part by
in-situ neutralisation may, for example, be selected from
20 linear alkylbenzene sulphonates, alpha-olefln _

- sulphonates, internal olefin sulphonates, fatty acid
ester sulphonates and combinations thereof. ‘The process _
of the invention is especially useful for producing </
compositions containing alkylbenzene sulphonates, by |

25 in-situ neutralisation of the corresponding alkvlbenzene
sulphonlc acid.

Other anionic surfactants thaﬁ may be present in
_compositions.prepared by the process of the invention
30 include primary and secondary alkyl sulphates, alkyll
ether sulphates, and dialkyl sulphcsuccinatee; Anlonlc
surfactants are of course well known and the skilled
reader w111 be able to add to this list by reference to
the standard textbooks on this snbject.'
35



det ergent conposition in its own right. - Aternatively, it may be adnmi xed
wi th other conponents-or mxtures prepared separately, and may form a major
or mnor part-25. of a final product. General |l y, -any additi onal
i ngredi ents such as enzynes, bleach and_p %fune that are not suitable for
undeQ90|ng the granul ation process and thé steps that precede it may be
adm xed to—the granulate to make a final product. The densified granul ate
may 30 iﬁ%plcally constitute from40 to 100 wt% of a final product. In

e

anot her Od'”EntI@fahh%sb%%&%hu9“hlbhec@%%%h&'%@ ﬁh&BHh%tguEEEE%Eﬂ@ in
accordance wth t pre fnventiqQn is Qonpr|5|ng a

) a
relatively 1n1f%eh%6ﬁal P@P tdélse éﬁfegct?@Qlﬁ&PQPﬁaPnéﬁn&ﬁ i nor gani c
cargier ?ndthEScE&mtbeladmbﬂﬁdfb&na(@Eh@&a&&?UBhquhb phusee bmgredi ents
to.forma fin rQce va be used to
pr epare deter%@%@ cghg Iaiheﬁstggﬁtégng 8% %%ﬁrg % %ﬂ%;ﬁég ?lally from
5 to 35 W @fddedi afiters graastlariont.hi s Ianooe prsﬁefratetianmbpdmgnueprfved
whol Iy or in payel shivemelildn i #ne ?65'%‘3-%"6%@ sRibAd ! sahaagk gkep (11). 10

The process of _the invention_is especi al 1 nterest productlon of
det er gent pom&éﬂ?@ﬁoLﬁg=ﬁoﬁ@4@@°@6ﬁﬁaln|ﬁberBP&FPPéPyaﬁﬁgﬁlpéveﬁs58#1
ani oni ¢ surf aglaatiiculerecxnipnic urifactant ¥t a0 eaglfetl skhye2@nt €hd0

Z“ffny? aining | oREPIeBTr e P ERRO Bost Featiqped - - TRUs”enB rBtass of

Y 10 . the invention represents a. versatlle route for

ncorporatlng ‘high levels of anionic surfactant in
powders of hlgh bulk density.

As_previously indicated, nonionic surfactants may
15 also be présent. These too are well known to those
skllled in the art, and include prlmary and secondary
alcohol ethoxylates. ' '

Other typés of non-soap surfactant, for example,
20 cationic, zwitterionic, amphoteric or semipolar
'-surfactants, may also be present if desired. Many .
_ suitable detergent-active compounds are available and are
- fﬁlly descfibed in the literature, for example, in
"Surface-Active Agents and Detergents", Volumes I and II,
25 by Schwartz, Perry and Berch. o

If desired, soap may also be present, to provide
foam control and additional detergency and builder power.

30 Typically, detergent compositions produced by the
process of the invention may comprise from 10 to 35 wt%
of anionic surfactant, from 0 to 10 wt% of nonionic
surfactant, and from 0 to 5 wt% of fatty acid soap.

| 35



The” ani onj ¢ surfactant pr epar ed at | east .in part by in-situ neutralisation
may, for exanple, be selected from 20 | i near. al kyl benzene sul phanat es,
.al pha-ol efi n sul phonates, internal olefin sul phonates, fatty acid ester
“sul phonat es and comnbi nati ons t hereof. The process of the invention-is
ezpecially useful for producing Coans}?ian cont ai ni ng al kyl benzene

sul phonates, by 25 in-situ neutralisation of the correspondi ng

al kyl benzene sul phonic acid: Qher anionic surfactants that nay be g&asent
in conposi &i,Q08, P §PBEELL LYo EN I 9ReSSeoEnt he i nvention 30 i ncl ugg
primary andk§5tund§ry-ag%yPﬂﬂ%%%%ﬂﬁas-agéyI et her sul phates, and. dial kyl -
sul phosucci nat es. Ani oni-c surfactants are of course well known and the"
skilled reader whélfb@labtﬁqtaradéeheramtSnbnstlﬁYtiﬁéeéﬁaﬁﬁléa éhe

standard t xtbo i'S_S an_especi hi gh :
Content “of FarRBIREL8h, FRbBanERRE i Ferdi f heurSParER Y AR o onal
ani oni 8 suptacéaat ofi thealihvéntivhgeneral | y agqueous paste or sol ution) .
rather than in acid precursor form may be 5- added after granulation.

In one preferred enbodi nent of the invention, the post-added anionic
surfactant (1} afpRRO8itiPnssapppvhaing: The possible addition of solid
particul ate ani oni c surf.act ant at an earlier stage in the process has

al ready been nent | Thus rogcess, of , 10 the invention represents.
a versatile roufd fo%rPﬂcarBBré |W§ hf haFé9%F§ 6?r§ﬂ?BﬂPE'surfactant in
10 . N

(b)) from 20 to 70 wt% of 1norgan;c builder salt
comprising_crystalline or amorphous alkali metal
aluminosilicate;'sodium tripolyphosphate, sodium
_ caruonate, sodium 3111cate or any corbination
15 .  thereof,

(c) from O_to:20 wt® of filler and/or flow aid
comprising diatbmaceous earth, silica, calcite,
sodium suiphate,_bentonite,'kaplin or any

20 combination theréaf, |

and optionally other detérgent ingredients to 100 wts.

/
, In particular: .
25 - : . | _
| (la) compositions'containing'sodium tripolyphosphatefas
the principal builder, and also containing sodium
carbonate as neuﬁralising‘alkali:-
30 - (a) from 15 to 30 wt% of of anionié surfactant,

(bi) from 10.t0'60'wt% of sodium tripolyphosphate,

(b2) from 5 to 60 wt¥ of sodium carbonate,
35 ' ' ' '



powders of high bulk density. As previously indicated, nonionic surfactants
may 15 al so be present. These too are well known to those skilled in
the art, and include primary and secondary al cohol ethoxylates. O her types
of non-soap surfactant, .for exanple, 20 cationic, zwitterionic,

anphpt eric or semipolar surfactants, nay 28 so be present if desired. . Many-
sui tiabl e detergent-active conpounds are available and are fully descri bed
i'n the KLEerature, for exanple, in "Surface-Active Agents and Detergents”,
Vol unes and |, 25 . Schwartz, Perry and Berch. |f desired, soap nmay
al so be present, t((zf’%pr 0‘5‘%/% G Fonomtboctid e ané{ar ddom §afcy and
bui | der power. 30 comprisihpidialtiomacieivey gartth;0iddsida  onaleviadyced by the
process of the inveptd ri fr 10 %_Qf., ani oni c '
surfactant, .from 01\%8 g\}?é?)ho-of'rgr)fonblseg‘r}:loé'&rs@tfr'f A{ﬁ%éét%; \Mérn romO to 5 wt % of
fatty acid soap. 3I®mbinatigpn theyesdfl, products of the invention The
followi ng are general, non-limting exanples of fornulation types that may
readily be prepared by the 5 process of the invention. (1) Conpositions .
conmprising: (&h9 qRtRmRLly AFhgndstenaedt drnaraddand® to1d 0%t om 20 to
70 wt % of i nafrglni ¢ buil der -salt conprising crystalline or anmorphous al kal
met al ' _ '

_ 3 (lb)'compositions containing sodium carbonate as the
N '1Q- principal builder: g

'_(a) from 15 to 30 wt% of of anionic surfactant,

‘{b) from 20 to 70 wt% of sodium carbonate,

15 .
| (c) from 0 to 20 wt% of filler and/or flow aid
comprising diatomaceous earth, silica, calcite,
sodium sﬁlphate, bentonité,-kaolin or any
- combination thereof,
20

and optionally other detergent ingredients tolloo wt%.

(2) Compositions containing'cryStalline or amorphous’
25 alkali metal aluminosilicate, especially crystallihe
zeolite and more especially zeoliﬁe 47, as a detergehcy
- builder:

(a) from 5 to 35 wt% of non-soap detergent-active
30 ‘material consisting at least partially of anionic
' surfactant,- ' '

(b) from 15 to 45 wt% (anhydrous basis) of
_ crystalline or amorphous alkali metal
35 aluminosilicate, ' '



'-sodlun1carbonatén especially. preferred. class o

al umi nosi f'i cat e, sodlun1tr|polyphosphate sodi um carbonate, sodiumsilicate

or any conbinati.on 15 ~ thereof, (c) fromO to 20 wt% of filler and/or
fl ow aid conprising diatomaceous earth silica, calcite, sodium sul phate,
bgntonite, kaolin or any 20 conBﬂnatlon t hereof, and optionally

other detergent ingredients to 100 wt%: In particular: 25 (la) conpositions
.containing sodiumtripol yphosphate as t he prlnC|paI bui | der, and al so

fcontalnlng sqdi-um,car hgnat e_as eutraI|S|n from 15
T0730. w oL BRPERIPRALAYs pERaE, Srberann} LRaRrdbentes olw%leamé %marhf
trupolyphoapbase o&bihefhentiaumsﬁﬁgma&ént fogli the canbonite, = 20- h(c_:)
fromO to |IIe n r fl g eart,
silica, % ?%é% un1sgpah§?g beﬁpo glgﬁgg%%?%go?g ﬁéngﬁb tion
~thereof, 51an9r@§8rebéylytoﬂaestdétengent i ngredients to 100 mﬁ@b and (1b)-

.conpos'tlons cont ai ning sodi um carbonat e as’ the 10 principal builder: (a)
5

Cfromi15 to 30 wt % of of anionic surfact ant, % df£0n120tto 70 Wt % of
etergen

compositions that may be prepared by the process of the
1nvent10n is descrlbed and claimed in our copendlng
,European Patent Application No. 89 304242, 4 filed on 27

10 April 1989, published as EP 340 013. These compositions
| comprise} ' | | - . :
(a) from 17 to 35 wt% of non-soap deterqent-activé
material conSLStlng at least partlally of anionic
surfactant, and
15 |
(b) from 28 to 45 wt% of crystalllne or amorphous
alkall metal alum1n05111cate,
_the weight ratio of (b) to (a) being from 0.9:1 to 2.6:1,
20 preferably from 1.2:1 to 1.8: 1, and optlonally other
detergent 1ngredlents to 100 wtd.,

(3) Compositions as described in our copending Europeao
25 Patent Appllcatlon No. 89 304210 1 flled on 27 Apr11
1989, published as EP 351 937:

. . '~ (a) from 12 to 70 wt% of non-soap detergent-active
- material, and
30 o o | |
(b) at least. 15 wt$ of water-soluble crystalline
‘inorganic salts, incloding sodium tripolyphosphate
and/or sodium carbonate, '



15 (c¢) fromO to 20 wt% of filler.and/or flow aid conprising diatonmaceous
earth, silica, calcite, sodiumsul phate, bentonite, kaolin or any

confi nation thereof, 20 and optionally og?er detergent ingredients to 100
w9k (2) Cbnp05|t|ons contai ning crystal Ffne-or amorphous 25 al kali et al
al uminosilicate, especially crystalline zeolite and nore especially zeollte
4A, as a detergency builder: (a) from5 to 35 wt % of non-soap

deterge actiye ri n e thaily of
-anlonlcq§ﬁrfa?FaH§99§; raFlgaB%S(Eb ig §526§ ﬂgd?%ugééggﬁg ¢ 4 crystalllne
or anor phous PAPEgFAPAY: sFoms50.4:1 toPyhi Andi PoEatRreferabdy . from

optional 'y obhar 1debesg@r)t ‘ahB0bpeieRkIly! HEhdfi A8t8PYeR¥ CESHD @xﬂeﬁbg
neutralising ag the anionic surfactant, to 100 wt % The wei ght

rati o of (b) ‘preferably at- least O. 9 1. An espeC|aIIy preferred
-cIass_odeetergent conpositions that may be prepared by the process of the

Aopl | cation No. 51885 §0RREpTEdhns, B8 terBRL oRea i SPERERTIORC) (o cp
340 013. Thésemcdhpbei f’Dows%coﬁpwaser-(sa;ubleomrxtgtablmeV\iﬂomammn soap
det er gent - aCEh!%s, which may comprise, for example, sodium sulphate,
_ sodium ortho- or pyrophosphate, or sodium meta- or
10 - orthosilicate. Especially preferred compositions
N ' contain from 15 to 50 wts, more preferably from 20 to 40

wt%, of sodium tripolyphosphate.

15 As previously indicated, all these preferred classes
' of detergent composition that'mey be prepared bylthe
‘process of the invention may contain cenVenfiqnal amounts
of other conventional ingredients, for example, bleaches,
enzymes, iather bopsters or lather confrollers as
20 appropriate, antiredeposition and antiincrustation
agents, perfumes, dves and fluorescers. These may be
_ incorporated in the product at any suitable stage, and
U the skilled detergert formulator will have no difficulty
in deciding which ingredients are suitable for admixture
25  in the high-speed mixer/granulator, and which are not.
The process of the invention has the advantage'over
conVentional-spray-drying processes that no elevated
temperatures are involved, so fewer restrictions are
imposed on the way in which heat-sensitive ingredients
30 such as bleaches and enzymes are incbrporated into the
product. ' |

The invention is further illustrated by the
following non-limiting Examples, in which parts, ratios and
35 percentages are by weight unless otherwise stated.



mat eri al consisting at |east partially of anionic surfactant, and 15 (b)
from28 to 45 mt % of -crystalline or anorphous al kali nmetal alum nosilicate,
the weight ratio of (b) to (a) being from0.9:1 to 2.6:1, 20 preferably
from1.2:1 to. 1.8:1, and optionally othey detergent ingredients to 100 wt %
(3§ Conpositions as described in our copendi ng European 25 Pat ent '
“Application No. 89 304210.1 filed on 27 April 1989, published as EP 351
937: (a) from12 to 70 wt % of non-soap detergent-active material, ang{QO
(b) at | eastxzhpitdo of wat er-sol uble crystalline inorganic salts, inCtuding
sodi um tri porypnosphat e and/ or sodi um carbonate, - -22-"the weight ratio
of (b) to (a) being at least 0.-4:1, preferably fromO0.4:1to 9:1 and. nore
preferably fromO0.4:1 to 5:1, and optionally other detergent conponents to
100 wt% .5 These.conpositions.preﬁﬁ§ ﬂéqphtain a total of from15 to 70
"W % of water-soluble crystalline Fﬁéﬁ@%ﬁrt-salts,'mhich may conprise, for-
exanpl €& sodi um sul phate, sodium ortho- or pyrophosphate, or sodium neta-
or 10 . orthosilicme kg BSRAE G | Vi Hah S LI PIBP A PO Pded rom 15
to 50 wt % rmr,eé)refer %H/from,zolo 40 _ .

having the owing nominal formulation was prepared

using a'Fukae'(Trade'Mark)-FS-1200 high-speed

mixer/granulator: _ . . -
S : wtt _
Linear alkylbenzene_suléhonate 25.0
Nonionic surfactant ' 2.0
15 Soap S 1.0
' Zeolite 4A (anhydr.) ) ( 35,0
Water with zeolite ) g 9.99
- Sodium silicate = : _ 4.0
Acryléte/maléate_copolymér' _ 1.0
20 _ deium'suiphate_ ' ; _ 1.77
' Fluorescer - | o | 0.18
Sodium cafboxjmethyi cellulose ' 0.9 _
Sodium-carbohéte o -  15.5 W/
_ Total added water ' N R 2.0
25  Speckles L o 0.8
Enzyme - | 0.6
Perfume ' - . 1 0.25
100.00

30 :
The ratio of zeolite (anhYdrous) to total non-soap
surfactant in this composition was 1.29:1.

The process was éarried out as follows:
35 : : : :



w % of sodiumtripol yphosphate. 15 - As previously indicated, al
these preferred cl asses of detergent conposition that may be prepared by
the process of the invention nmay contain conventional amounts of other
conventional ingredients, for exanple, bleaches, enzynes, |ather boosters
or laather controllers as 20 appropri a4 antiredeposition and -
antﬁ#ncnustation agents, perfunes, dyes and fl uorescers. These may be
inCorpaﬁg;ed-in t he product at any suitable stage, and the skilled :
det ergent” forpul ator widl,:have no difficulty in.decidi.ng which ingredients
. are suitable {gér adm xtétf’rlelr%g'%gq:lerﬁﬁnet%iLégsn-sfp‘)aec %elrﬁdggre/qé)rwar‘f'u 5 or, ‘and -
Whi ch are notdryrmixgdcdessthed Rukae mister diorhds milmwtedy astiage 2over.
convent i onal Er AR [ YA G ' e e
i nvol ved, so'%ﬁeéje%%%ﬁ%n@co;r n|§%odse%8 (%Jrﬁ\%tees\%ay I n \/\h%oe%ﬁ'
heat - sensi tive ingredients 30 such as bl eaches and enzynes are o
-incorporaged . into the product. The invention is furt&@@ﬁg | ustrated by the -
following non-limting :Exanples, in which parts, ratioS and 35 .
per cent ages are by wei ght unless otherw se stated. EXAVMPLES Exanple 1 5
A 750 kg batch of Zeqlitmil4d désinated®dt er gent powder 3awi ng the fol | ow ng
nom nal formul ati peerly ?’ieusi ng a Fukae (TradgViy4) FS-1200

hi.gh- speed m xer/ granul at or: i

Sodium carboxymethylcelluloée 0.9

o 10 sodium silicate - 4.0
' | .Acrylicjhaleic copolymer o 1.0
Fluorescer A _ 0.9

. Fatty acid o 0492

15 Total solids . 6125

*This amount qf_Sodium carbonate represented a 4.9x
excess over-that required for neutralisation of the
~alkylbenzene sulphonic acid (see pafagraph (ii) below]).
20
(ii) . - Water (0.375 parts, = 0.61 wt% on total solids)
was added, and the mixer was opefated at the same stirrer
and cutter speeds for 1 minute 30 seconds. Linear
alkylbenzene sulphonic acid (23.5 parts) was added over a
25 period of 5 minutes while the mixer was operated at a
stirrer'speed of 80 rpm and a cutter speed of 2000 rpm.
The temperature was maintained below 50°C by means of a
~cooling jacket filled with water. = Throughout this step,
the reaction mixture remained in particulate form. -
.30 | | |
' Total liquids .  23.88
Solids as % of total .  71.95

The liquid : solid ratio at the end of step (ii) was
35  0.39. o | |



wt % Li near. aIkbeenZene sul phonate - T 25. 0 Noni onic surfactaht

2.0 15 - Soap _ ’ 1.-0 ZeoILte 4A
(anhydr..). S) _ ( - 35.0° vater mnth zeolite :
9. 99 Sodlun1S|I|cate ' - 4.0 Acrylate/naleate
cqgolyner o , 1.0:20 - 25 Sodlun1sulphate '

7 Fl uorescer ' : 0 18 Sodlun1carboxynethyl
cellul ose 0.9 Sodlun1carbonate - : 15 5
-gogaéngsggq\%¥fﬂ When neutralisation was °°mé§Q§an9ﬁﬂ4?% in éie

0. 25 100. 0Ec¥n T futtheniwatent i ¢le 4 grEntdr)guand mdrdicliaon- soap '

sur f act ant 9: 9Ge jidied out as
fol.l ows: 35éd}§4142% %)ng)‘p% rﬂa i Jﬂelxﬁegraéd ﬁtq:s?oagl%sg@c’ég?e?fﬁ% ow wer e :
dry-m xed iwas Hemulanenates fagr 3 minnhes aksingtimnean rsmeesﬁo@efdl@fﬂ 100 rpm

and a oyt t &ipns RERT LI AAUY rdPBed of 2000 Tpm to effect granulation.
parts Zeoli te 4A &)h ydr at ed) 4.0 So@ um car bonate
19.-53* The temperature was maintained below 50 °C by means of a

: : cooling jacket fllled with water. The product of this

step was a granular solid.

10 . -Total liquids . 27.28 wy
Solids as % of total : 69.19

The liquid : solid ratio at the end of step (iii) was

0.44.
15
CA{iv) Zeolite ‘(a further ;l'parts)_was then added as
a flow aie, whi1e_the-mixér was operated for 2 minutes at.
_ a stirrer speed of 90 rpm with the cutter turned off.
120 | | |
' The resﬁlting powder was free-flowing, had a bulk
density of 850 g/litre, and contained 73 wt of particles o
<1700 microns. The particle porosity was 0.15 _\J
25 Coloured speckles of the same powder (0.8 parts) and-

enzyme granules (0.6 parts) were mixed with the powder
using a rdlling.drum, and'perfume (0.25 parts) were
sprayed on, to give a fully formulated high-bulk-density
detergent powder having éxcellent powder properties.

30 ' '



Sodi um car boxynet hyl cel | ul ose 0.9 10 . Sodiumsilicate

4.0 Acrylic/maleic copol yner ' 1.0 Fluorescer

0.9 Fatty acid . ©0.92 15 Total SO|IdS

61.25 *This anmount of sodlun1carbonate Lepgesented a 4. 9x excess over that
requ%red for neutralisation of the alkyl benzene sulphonlc acid (see
paragraph, (ii) below). 20 (ii) Water (0.375 parts, 0.61 Wt % on tota
~solids) was added, and the m xer was operated at the sane stirrer and -
cutter §béeds for 1 mnute 30 secomkﬁxamglméhr al kyl benzene sul phonic acid
(23.5 parts) was-added over a 25 period of 5 mnutes .while the m xer -was
operated at a stirrer speed of 80 rpmand a cutter speed of 2000 rpm The
tenperature was nelhe QWW%w%cﬁ@mﬂmﬁ@%fr@eﬁmnmm@e filled

wi th wat er.. dirflfé&&kwttﬁﬂ St1pd E}Ebni&?lé APt F ARl JRtEi e d N
'partlculage form 30 Tptal SO|IdS as %

u
of total mixture with 7f1h%%q"rfi' 1ingherd o IFing ister é'rfel step
(ii) was 35 simi3Par powdér was igbtainathen neutralisation was conplete,
bi nder in the formof further water (1.4 parts), and nonionic surfactant
(2.0 parts), were added to the mixer, which was then operated for 3 minutes
at- . a stirrer speed of 100 _ : ' : '

o 10
o _ :
Example 3
The procedure of Example 1 was repeated, with the
difference that 5 parts of zeolite were added to the
15 mixer during step (iii), after addltlon of the blnder but
before granulation, and only 6 parts of zeolite were
added as a flow aid in step (iv). A similar powder was
obtained.
20
Example 4
W The procedure bf'Example 2 was repeated; with the

difference that half the anionic surfactant was added in
25 step (i) as a powder (Marlon (Trade Mark) A390 ex Hﬁls)
A similar powder was obtalned

" Example 5
30

'This Example illustrates a procedure in which
in-situ neutralisation is followed by the addition of a
spray-dried base powder,'and the mix is granulated
together in the high-speed mixer/granulator.
35



‘5. rpmand a cutter speed of 2000 rpmto effect granulation. 0 The
enper ature was mai ntai ned bel ow 50 C by nmeans of a cooling jacket filled
th water. The product of .this step was a granular solid. 10 Tot al
l'iquids 27.28 Sokfrds as % of total S
69.19 The liquid : solid ratio at the end of step (iii) was 0.44. 15 (iv)
Zeolite' (a further 11 parts) was then added as a flow .aid, while the nixer
“was operated for 2 minutes at a stirrer speed of 90 rpn1mnth t he cut
“turned off. 20 The75@sh9tbngcbomdehlﬂhsbﬂibedﬁhemKMgdehsuqanbuphwae\§9ty of

850 g/ litrenaang CEHéafafﬂovﬁn&’[ HominRar Ebshﬁiafisﬁowagcbeai,arzhe particle.
porosity. was e saire powder (0.8

S .
parts) and %ﬁg?ﬁeagFHHﬁFe§TfB 8 BéFﬁg)FgeiéoﬁlkéﬁthPﬁe he powder. using: a'
rolling drurixepndopentilatot®. 25 parts) were sprayed on, to give a fully
formul at ed hi gh-bul k-density detergent powder -havi ng excell ent powder

"~ propertTes. 30 - 26 - Exanple 2 The procedure of Exanple 1 was repeated,
with the difference that the nonionic surfactant was addegaz$sa 5 nmixture
with the acid, instead of during step (iii). A sinilar powder was
obt ai ned. o : / _

o Linear alkylbenzene sulphonate 25.0
Nonionic surfactant - . - 2.0
10 - soap | - 1.0 U
Zeolite 4a (anhydr.) = ) ( 35.0 ‘
Water with zeollte ) ) ( | 10.0
Sodium silicate - - o 4.0
. Acrylate/maleate copolymer 1.0
15 ' Sodium sulphate - ' : o 1.8
Fluorescer : : o 0,18
Sodium carbéxymethyl Ceiluiose o 0.9
" Sodium carbonate ' 15.5
| | 96.4
20

The ratio of zeolite (anhydfous) to total non~-soap
surfactant in this composition was 1.29:1.

The process was carried out as follows:
25 ' B ' _
iy Solid ingredients as specified below were.
dry-mixed in the Fukde mixer for 1 minute, using a
. stirrer speed of 100 rpm and a cutter speed of 2000 rpm.



10 Exanpl e 3 The procedure of Exanple 1-was repeated, with the difference-
that 5 parts of zeolite were added to the 15 m xer during step (iii),
afteg addition of the binder but before granulatlon and only 6 parts of
zeolXte were added as a flow aid in step (iv). A sim | ar powder was
obt ai ned. 20 Exanple 4 The procedure of Examy e 2 was repeated with the
di.fference that half the anionic surfactant was added in 25 - step (i) as a
powder (ggylon (Trade Mark) A390 ex [err]) A simlar powder was obtai ned.
Exanpl e 30 This Exanple illustrates a procedure in which in-situ
neutralisation is foll owed by the addition of a spray- dr@gp base powder,
and the mix is granul ated together in the high-speed m xér/granul ator. 35
-27- ‘A 750 kg batch of high-bul k-density detergent powder having the

fol | owi ng noni nal forZedldticortAvdhydngt®eddd usi ng a Fukad 26Tr ade Mar k)

FS-1200 hi gh-speed mggyihil d4drite 5 Parts Linear aIkyb@eq;ene sulphonate
25.0

5 Sodium carboxymethylcellulose 3.4
" Sodium silicate = - 15.2
Acrylic/maleic copolymer - 3.8
Fatty acid . _ , 3.5
_ ~ Fluorescer : 0.7
Total solids 245.7
. *5.98x excess. over amount required for
neutralisation
15 | |
(ii) °~  Water (3 kg, = 1.22 wt% on total solids) was
~ added, and the mixer was. operated at a stirrer speed of
.60 rpm and a cutter speed of 2000 rpm for 1 minute. The
20 following liguid mix was then added over a period of 3
. minutes while the mixer was operated at the same stirrer
o and cutter speeds: '

Linear alkylbenzene sulphonic acid 89.1
25 Nonionic surfactant : . 11.4

“Total liquids (including water) 103.5

The solids therefore represented”70.4 wte of the
30 liquids/solids mix during the neutralisation step.

The liquid : solid ratio at the end of the neutralisation
step was 0.42. The temperature was maintained below 509C
by means of a cooling jacket filled with water.

35  Throughout this step, the reaction mixture remained in
pérticulate form. |



nionfc-surfactant - : . - 2.0 10 " Soap

.0 Zeolite 4A (anhydr.) -) . :( 35.0 Water with zeolite
10.0 Sodiumsilicate . ' ' ' 4.0 Acryl ate/ mal eate
copol yner . 1015 -~ 29 Sodi um sul phat e :
1.8 Fl uorescer ' - 0. 18 Sodlunlcarboxynethyl
cel | ul ose 0.9 Sodlunlcarbonate . 15.5

195420 Theegiio of weegl bLaelaIRNdiaus) vhg LahalieRel S0UaYhaGRTT |1

~this conpo rocess was ca 725 (|).
Solid |ngrbésenPQW§er¢§§ﬁkad sél@hewépélewynmii@ammdatn@anﬁ@e m xer for
1 minute, Wakeg RoSkhe’ gixereed of 100 rpmand a cutter speed of 2000 rpm

-28- kg Zeolite 4A (hydrated). - 126 Sodi um carbonat e
93.1* 5 - Sodlun1carboxynethylcelIurose : 3.4 Sodlun1S|I|cate
15.2 Asryllc/nalelc copolyner _ | - 3.8 Fatty acipdrts
3.5 Fluorescer_ - 0.7 10
Linear alkylbehiene sulphonate = - 25.0
Nonionic surfactant o B 1.0
- Soap . . ' o 1.0
10  Zeolite 4A (anhydr.) ) o 35.0 -
- Water with zeolite ) ( 10.0 |
Sodium silicate o 4.0 '
Acrylate/méleéte copolymer: o 1.0
Sodium sulphate = | ) _ 1.8
15 Fluorescer R o ~0.18
Sodium carboxymethyl cellulose _ 0.9
Sodium carbonate | ' 10.5

Water - o | 3.0

20 and the whole mix granulated for 4:miﬁutes.at a stirrer
speed of 80 rpm and a cutter speed of ZQOOIrpﬁ. The
spray-dried powder contained sufficient free water, in
additiqn to that added during step (ii), that no further

- addition of water as bindér_wasjnecessary.
25 L - :
(iv) Zeolite (a further 60 kg) was then added as a
flow aid, while the mixer was operated for 1 minute at a
stirrer speed of 80 rpm.wigh the cutter turned off.
30 The resulting powder was free-flowing, had a bulk

_.denéity of 891 g/litre;_and.contained 80 wt% of particles
<1700 microns. ' ' '



Total solids : . 245.7 *5.98x excess over anount
required for neutralisation 15 (ii) Water (3 kg, = 1.22 wt%on total .
'sol igds) was added, and the:nmixer was operated at a stirrer' speed of 60 rpm
‘and¥a cutter speed of 2000 rpmfor 1 mnute. The 20 following liquid

m x was then added over a period of 3 minutgs while the m xer was operated
at the sane stirrer and cutter speeds: Linear al kyl benzene sul phonic acid

89.1 25. Noni.oni ¢ surfact ant 11.4 Total liquids
(i ncludimg water) . 103.5 The solids therefore represented 70.4 wt % of the
30 l'i quids/solids mx during the pesmypbéssatanwd Btep. The liquid : solid

rfatio at the end of the neutralisatTon step was 0.242. The tenperature was
mai nt ai ned bel ow 50 C by nmeans of a cooling jacket filled with water. 35
Thr oughout this st eﬁl‘hiﬂepa'encd:f oExamples eilbustnetes ntiparbemaf &t eof or m

(336 ko) of the ToHohe b T or vl B vat duce F ThE mdigrn geraavnter

parts Linea? aI%??Beﬁ%bhe sulphonate , - 25.-0 Noni oni ¢ surfact ant
1.0 Soap i 1.0 10 Zeolite 4A

(anhydr.) ) Two 756 kg bgkg%es (Examples 6 and 7) of

high-bulk-density detergent powder hav1ng the nbminal
formulation given in Example 5 was prepared using the

10 Fukae FS-1200 high speed mixer/granulator. The;procéss
was carried out as follows: ' ' '
(i) Solid ingredients as specified below were
dry-mixed in the Fukae mixer for 1 minute, using'a
15 stirrer speed of 100 rpm and a cutter'speed of 2000 rpm.
kg
o Zeolite 4A (hydrated) | 285
20 ~ . Sodium carbonate . 148
_ Sodium carboxymethylcellulose ' 6.8
w : Sodium silicate 30.4
' Acrylic/maleic copolymer ' - 7.6
Fatty acid : _ - 7.0
25 _ o _
Total solids - . 484.8
(ii) ‘Water (6 kg, = 1.24 wt% on total solids) was

added, and the mixer was operated at a stirrer speed of

30 75 rpm and a cutter speed of 2000 rpm for 1 minute. The
following liquid mix was then added over 5 minutes while
the mixer was operated at the same stirrer and cutter
speeds: '



Water with zeolite ) ' ( ~ 10.0° Sodi um si i cat e

4.0 Acryl ate/ nmal eate copolyner : 1.0 Sodlunlsulphate

1.8 15 Fl uorescer - ' - 0.18 Sodi um
carboxynethyl cel I ul ose 0 9 .Sodi um car bonat e

1 5 Water 31 - 3.0 20 and the mhole m X

granul ated for 4 n1nutes at a stirrer speed of 80 rpmand a cutter speed of
2000 rpm The spray drled pomder contai ned sufficient free water, ‘“ﬁa
addition to thaty ( urpther addition of ter
as bi nder was necessar % éd%’ c[Tht%te a%q% ur?ﬁr 60 kg) was then -
added as a rowNﬂﬂ}OﬂMﬂlﬁyﬁ ﬁﬁ%&w was operated fold3l minute at a stirrer -

speed of 80 rpn1mnth the cutter turned off. 30 - The resulting powder
was free-flown d .a bul denS|t of- 891 g/litre, and contained 80 w %
- of particles <1 %1 A( éaéﬁﬂnﬁ and is pair -of Exanples

il lustmates the benefit of coollng with liquid nitrogen during the

neutralisation e ||) 50 kg bat ches (Ex Ies 6 and 7) of
" hi gh- bul k- densi %ojtf‘e% e%gs(en dpo-li-: e havi ng the nom nalafqgor nul ation gi ven in
g

Exanpl e 5 was prepared.u5|ng the 10 . Fukae FS-1200 high speed,
‘m xer/granul at orjquine %Ii‘%ﬁ?ratio o 0.41

10 - After addition'of the liquids was.complete the mixer_' - o

' speeds were increased to 100 rpm/2000 rpm for 2 minutes. -
For Example 6, the temperature was méintained_below 35°¢
throughout the neutralisation step by spraying liquid
nitrogen 1nto the powder. For Example 7, the'liquid

15 nltrogen coollng was omltted, and the temperature rose to

' 52 C. 1In both Examples, the reactlon mixture remained in

particulate'form'throughout'the-neutralisation step.

(iii) _When neutralisation was complete, binder in the
20 form of further water (6 kg) was édded to the mixer at

stirrer/cutter speeds of 80 rpm/2000 rpm, and the mixer

was then operated for 3 minutes at the same stirrer and
. - cutter speeds to effect granulation. . : S

25 - (iv) - Zeolite (a further 57 kg) as a flow aid, and
' fluorescer (1.4 kg)'Were'then added, while the mixer was
| operated for 1 minute at a stirrer speed of 80 rpm with

the cutter turned off.

30 ~ The poﬁder-of Example 6 was free- flowing, had a bulk
den51tv of 821 g/litre, and conta1ned 81 wt% of partlcles
<1700 microns. '

The powder of Example 7 was a_product of similar
35 bulk density but containing only 69 wt% of particles
<1700 microns. o



was carried out as follows: (i) " Solid i ngredi ents as specified bel ow
were dry-m xed in the Fukae m xer for 1 mnute, using a 15 stirrer speed
of 100 rpmand a cutter speed of 2000 rpm kg Zeolite 4A (hydrated) -

285 20 Sodi um car bonat e e 39 - 148 Sodi um
carb@xynethylcellulose 6.8 Sod?Un1siIiCate

30. 4 Acrylic/ mal ei c copol yner 7.6 Fatty acid '
7.0 25 Jotal  solids . 484.8 (ii) Water (6 kg,
= 1.24 W% on total solids) was addedgy d he m xer was operated at a
stirrer speed of 30 75 rpmand a c d of 2000 rpmfor 1 m nute.

'The following liquid m x was then added over 5 mnutes while the nm xer was
operated at the same26tkd risateindco £ iigti-lSpHodEensity detddd@nt pdwddbenzene
sul phoni c aci 17 ni pnd £ sur fact ant : s 5 Total |iquids
el a ng wevayiid SR 861 foithy Moiliay formutarion was prepaidd! |10,
Liquid : ol iwsingia Fukae FS-30 high-speed mixer/g¥anulafhiiti on of the

| i qui-ds was conpl ete the mi xer speeds were increased to 100 rpn 2000 rpm
for 2 mnutes. For Exanple: 6, the tenperature was naintained below 35 C

it_%; .
Linear élkylbenzene sulphonate 23.34
U 10 Nonionic surfactant - - 1.5
- Soap _ ' ' 0.7
Zeolite 4A ‘(anhydr.) ( 35.83
. Water with zeolite B ¢ 10.17
Sodium silicate ' 4.0
15 -Acrylaté/maleatejcopOlymer ' 2.0
' Sodium sulphate o 1.72
Fluorescer - . 0.18
Sodium carboxymethyl cellulose 0.9
_ Sodium carbonate ' 15,0
20 ~ Added water. ' ' 2.0
' '~ Speckles : . 0.8
- Enzvme . | . 0.61
— o Perfume _ o 0.25
- o "Flow aid ' 1.0
25
100.00

The ratio of zeolite (anhydrous) to total non-soap
30 surfactant in this composition Was 1.44:1.

The process.was carried out as follows:
(i) Solid ingrédients as specified below were

35 dry;mixed in the Fukae mixer for 1 minute, using a
stirrer speed of 300 rpm and a cutter speed of 3000 rpm.



t hroughout the neutralisation step by spraying liquid nitrogen into the.
powder. For Exanple 7, the liquid 15 nitrogen cooling was onitted, and.
the tenperature rose to 52 C. -In both Exanples, the reaction mxture
remai ned in particul ate fornlthroughoug the neutralisation -step. (iii)

Ren neutralisation was conplete, blnder in the 200 formof further water
(6 kg) was added to the m xer at stlrrer/cutter speeds of 80 rpm 2000 rpm

- -and the m xer was then operated for 3 mnutes at the sane stirrer. and-

.cutter speeds to effect granulation. 25 (1v) : 0%&%@5(6 furthed. 57

- kg) as a flow aid, and fluorescer (1.4 kg) were .then added, while the m xer
was operated for 1 minute at a stirrer speed of 80 rpmwith the cutter
.turned off. 30 ZeoliteThm [fbwdeate8l)Exanple 6 was free-8808i ng, had a bulk
density of 821 e tained 81 wt % of particl £00 m crons.
The ‘powder - of Egéh'lfllrn 7a§ggng%groduct of simlar 35 . f?kiéensmy but -
cont ai hi ng onIySeélum%Férbpavmﬁcbﬁéce119@°ﬁ¢crons ' -829 Exanple 8 A 20
kg batch of higBolhis- d¢nsh¥edet ergent powder having thegf ol | owi ng nonlnal
formul'ati on was prepared 5 usi ng a Fukae FS-30 hi gh- speed

',nlxer/granulator Wt % Li near al kyl benzene- sul phonat e . 23.34 10
Noni oni ¢ surfactreftl solids 1.5 Soap 62.12 .
0.7 ' - ' :
10  *This amount of sbdium carbonatg represented an | w

approximately 5% excess over the amount requifed for
' neutraliSatibn of the alkylbenzene sulphonic acid and
fatty acid (see paragraph'(ii) below): the excess
 corresponds to the 15.0 wt%'present in the final
15 formulation to provide alkalinity.-

(ii) Water (0.375 parts, = 0.61 wt% on total solids)
was addeqd, and the mixer was operéted at a stirrér'speed
of 100 rpm and a cutter speed of 3000 rpm for 1 minute 30

20 seconds. The folloWing liquid mixfurefwas added over a
period of 5 minutes while the mixer'was in operation at
the same stirrer and cutter speeds:

parts
25 | |
Linear alkylbenzene sulphonic acid $ 21,85
Fattv acid o - 0.65
Nonionic surfactant i ' 1.5
30 ‘Total liquids = . 24.00
Solids as & of total = | 72.13

Liquid : solid ratio 0.39

35



Zeolite 4A (anhydr.) ( 35.83 Water with zeolite

( 10.17 Sodiumsilicate : 4.0 15

Acryl at e/ mal eat e copol ymer - 2.0 Sodi um sul phat e :

1.72 Fl uorescer - - _ 340 18 Sodi um car boxynet hyl
ceIIUIose 0.9 Sodi um car bonat e : 15. 0 20
Added wat er L 2.0 Speckles

0.8 Enzyne ' ' 0. 61 Perfune

0.25 F|)0QW;ai'dThe temperature was maintainedlb81éw 46%c0fy THeanstép &f .

ce0lL 2 (SIS el Sol e (EERASERE el hBbpuhold EnEgIBERD! "

i ngredients athepeeaétédnbmhnhumerEeﬁ51nedrynnpaeﬁlculahe Fokme m xer for 1
mnute, using a stirrer speed of 300 rpmand a cutter speed of 3000 rpm

-33- parts Zeolite 4A (hydrated) 38.5 Sodi um car bonat e
18.72* 55  (iighdi um Gheborgutrajisationovas complete, the ofsblowing
silicate = pinder mixture was adaéa® Total solids
62.12. 10 *Th|s anount of sodi um carbonate represented an
o . _ parts
Water | S 1.0
Y 10 Acrylic/maleic copolymer B 2.0.
o ' Fluorescer | 0.9
Total liguids : : - 27.9
Solids as % of total - 1 69.0
15 Liquid : solid ratlo 1 0.45

The mixer was then operated for 3 minutes at a stirrer
speed of 300 rpm and a cufter speed of'3000,rpm to effect
granulation. The temperature was maintained below 50°C
20 by means of a cooling jacket filled with water. - The
' product of this step was a granular'solid.

\,( _ ' | (iv) 7.5 parts-of zeolite, and 1 part of amorphous
B sodium_aluminosilicate (Alusil (Trade Mark) ex Crosfield
25 Chemicals Ltd, 1 part) were then added as a flow aid,
- while the mixer was operated for 2 minutes at a stirrer
speed of 90 rpm with the cutter turned off.

_ _ The resultlng powder was free-flow1ng, had a bulk
30 den51ty of 830 g/litre, and contalned 85 wt% of partlcles
<1700 mlcrqns. '

Coloured speckles of the same powder (0.8 parts) and
enzyme granules (0.61 parts) were mixed with the powder -
35 using a rolling drum, and perfume (0.25 paﬁts) were
sprayed on, to give a fully formulated high~bulk-density
detergent powder having excellent powder properties.



approxi mately 5x excess over . the amount reqU|red for neutraflsatron'of t he ”
- al kyl benzene sul phonic acid and fatty acid (see paragraph (ii) below): the
excess corresponds to.the 15.0 wt % present in the flnal 15 fornulatlon to

provide al kalinity. (ii) - Water (0.375 parts, = 0.61 wt%on total"
_so{lds) was added, and the nmi xer was ng?ated at a stlrrer speed of 100 rpm
and a cutter speed of 3000 rpmfor 1 mnute 30 20 seconds. The

: follomnng Liquid m xture was added over a period of 5 nminutes whil e tHe

m xer was in operation.at the sane Etlrrfr gnd cutter speeds: - parts-?ﬁ
Li-near al kyl benzene sulphonlc aC|d 2 .85 Fatty acid

0. 65 Noni onic surfactant =~ ' - 1.5 30 - Total liquids

24.00 Solids as t o dratio
0.39 35 - 34- ’g %1 ?ﬂ%‘f‘}ét%’? ehv%h ]?r‘élu]%t%‘?’hseld % ‘?&é’g%gb‘?‘?r%%s of a
cool i ng j adRetlyiwith. %@@#PW%&%#POlynhﬁ%Ekﬂﬁﬁnan¢n%P@#Qﬂ)CQ#RP#%%%tlon

m xturesr er@ﬁd‘%\b:{h@aﬁﬁé Cf’éﬁi&dx@é Mhorminal i féﬂmulati@l@%é@%f@ééﬁéﬂ ion was -

O Rk W SR BB sed el el

parts

10 Linear alkylbenzene sulphonate . 32,0 -
o Sodiﬂm tripelyphosphate ' . 22,0 ' -
Sodium cerbonate L _ N 40.0
Added water o 2.0
_ Minor ingredients - 0.7
15 Alusil flow aid = . | 2.0

_ The ratio of crystalline water-soluble inorganic salts to
20 totalinon-Soap'Surfactant in this composition was 1,9:1.

In this formulatioh_sédium carbonate was present as a
. major part of the building system. The sodium carbonate -
" introduced during step (i) (see below) amounted to aﬁ
25 approximately 8x excess over the amount required for
neutralisation of the alkylbenzene sulphonic'acid (see
paragraph - (ii) belbw)._ |

_ The process was carried out as foliows:"

30 i ) o s

(i) | The solld 1ngred1ents were dry-mixed in the
Fukae mixer for 1 minute, using a stirrer speed of 300
rpm and a cutter speed of 3000 rpm:



10 Acrylic/ mal ei c copol yner . 2.0 Fluorescer

0.9 Total Iiquids - . 27.9 Solids as % of total

69.0 35 Liquid : solid ratio 0.45 The m xer was
then operated for 3 mnutes at a stirrer ﬁ?eed of 300 rpmand a cutter
'speeﬁ of 3000 rpmto effect granul ation” The tenperature was nai ntained
betomf[erki-ZO by means of a cooling jacket filled with water. The

‘product, of ‘this step was a granular solid. (iv) 7.5 parts of zeolite,
and- 1 pért of anor phous sodi.um al uminosilicate (Alusil (Tr Mar k) ex
Crosfield 25 Chemicals Ltd, 1 part) were then added as aid, while

the m xer was operated for 2 mnutes at'a stirrer speed of 90 FDHIMAth t he

cutter turned of f.gJdleuh esattdmgroonwder was free-flow ng, fipdha bul k 30 .
~density of 830 g/Iltre and, contai hed 85 wt % of particles <1700 m crons.

Col oured speckl es $9divm tahro bokRiPhate parts) and enzyn® gt anul es (0. 61
parts) wes e ni xed wyhnixhwrpmgﬂdf&ts using a rolling drumg,Aand perfune
(0.25 parts) were sprayed on, to give a fully fornulated high-bul k-density
det ergent powder havi ng excellent powder - properti es. -35- Exanple 9 A 20
kg batch of high-bbkatessligsdet ergent powder built wth €bdim

tri pol yphosphat e and sodi um carbonate 5 . and havi ng the follomﬁng nomi nal

formul ati on mes Prepared usin? a Fukae FS-30° hugh speed mi xer/granul ator:.
_ - Water ({2 parts) was added, and the mixer was _

'\/-',10 operated at e stirrer speed of ‘100 rpm and a cutter speed
- of 3000 rpm-fer 1 minute. The lihear alkylbenzene
sulphonic acid (29.96 parts) was added over a period of 1
# - minute while the mixer was in operation at the same
. stirrer and cutter speeds. The temperature was |
15 maintained below 50°C by means of a cooling jacket filled
with water. Throughout this step, the reaction mixture

remalned in partlculate form.

Total liquids 31.96
20 Solids as % of total . 67.90
Liquid : solid ratio . 0.47 -
~
| (iii) When neutralisation was complete, binder in the

25 form of further water (4.0 parts) was added to the_mixer,_
while it was operated for 1 minute at a stirrer speed of
100 rpm and a cutter speed of 3000 rpm. The mixer was
which was then operated for 4 minutes at a stifrer speed
of 300 rpm and a cutter speed of 3000 rpm to effect

.30 granulation. The temperature was maintained below 50°C

~ by means of a cooling jacket filled with water. The

product of this step was a granular solid.

‘Total liquids = 35,96
35 . ‘Solids as % of total - 65.28
Liguid : solid ratio ' - 0.53



parts 10 .- Li near alkyrbehzene sul phonate 32.0 Sodi um

tri pol yphosphate 22. 0 Sodi um car bonate .
40. 0: Added water - - - ' 2.0 Mnor ingredients
.0 /15 ~ Ausil flow aid - 37 2.0 98.70 The

io of crystalllne mater-soluble lnorganlc salts to 20 total non-soap
surfactant inthis conp05|t|on was 1.9:1. In this formulation sodi um

carbonate was present as a nmjor part. of the building system The sodium

car bonate uawnoducedAdu@ung(St@ar¢s) @a@ethehouﬁdaanuatadfuawaala5 o

appr oxi mat XC qui ¢ Ilsatlon of the
-aIkylbenzeﬁhxéglSﬁSnﬁﬁig%lﬁ Esgge%nggé 58% ? F;ggggo ﬁfsgess was
~carried ousp&sdfoﬁlaﬁsrmeWme the CUIhersahruedngﬁédlents wer.e dry-ni xed
in the Fukae mixer for ‘1 ninute, using a stirrer speed of 300 rpnland a
- cutter speed of 3000 rpm, . -36- parts Sodi um carbonate '
-44. 92 8odi um t r TPl FeRYI ARG detergent powder wag) fyeg-flowingpy Pagi nor

ingredientg bulk density of 875 gOlitEQtahnaObbd&alnea 75 wt$ of |
67.62 (ii) §8par was a t he m xer was 10 Operated

at a st|rr8Fr§ﬁ§i§5 fl% ang-a c§9ﬁ§?rs§§888rtles were

excellent: dynamlc flow rate was 133 ml/s and
compre551b111tv was 2% v/v.

Example 10

A 750kg batch of'high-Bulk-dénsity detetgent powder
- 18 built with sodiuﬁ tripolyphosphate and sOdium'carbbnate
and having the following nominal formulatlon was prepared -
using a Fukae FS- 1200 hlgh-speed mixer/granulator: .

wts
B Linear alkylbenzene sulphonate - 25,0
Soap o | o ' 2.0 -
Sodium tripolyphosphate _ - 38.0 D
_ Sodium silicate I 5.0 '
25 Sodium catbonate S . 18.2
Sodium sulphate L _ 6.6
Fluorescer : . N ' 0.2
Alusil flow aid a | | 3.0
2dded water S 2.0
30 | S B [—
| | | | 100.0

The ratio of crystalline water-soluble inorganic salts to
total non-soap surfactant in this composition was 2.5:1.
35 |



of 3000 rpn1for 1 mnute. The I|near al kyl benzene sul phonic acid (29.96
parts) was added over a period of 1 minute while the mxer was in operatlon
at the.same stirrer and cutter speeds. The tenperature was 15

mai-ntai ned bel ow [err] by means of a cogl ggg.jacket filled with water.

Thr oyghout " this step, the reaction mixture remained in particulate form
Total 1iquids _ 31.96 20 - Solids as % of total
67.90 Liquid : solid ratio ' ' 0.47 (iii) - . \Wen
neutral‘satlomheaprseeﬁheWQs bardeedi outhes2Bo11éwsm of further water (4.0
"parts) was added to the mxer, while it was operated for 1 mnute at a
stirrer speed of 100 rpmand a cutter speed of 3000 rpom =~ The m xer was
whi ch was t hetibpeTheedoldd dngrediestatweretdryemizeédeinoth€0Bukaen and a
‘cutter speed 0 p ec g e e was
mai nt ai ned beﬂixgﬁe??f E‘EQnGQE ?S§QE %I%ﬁﬂykg%kg€e? %gdlaﬁt mgégé The
product of thfscy ésrmeseadgpén&239 EBR; d. Total li qui ds

35.96 35 - - Solids as @6of total : - 65.28 Liquid : solid
rati o (iv) . Ausil (2 part % s then
added ‘as a fIOM/a|§°d&HWIEth8”ﬂF§er was operated for 1 mntte'at a stirrer
speed of 90 rpm w Sbditm tuipelyphospHabéf . The re3@l0ing
det er gent powder 8 gﬁ e- Fiéﬂggg had a bqu density of 875 g litre, and
cont ai ned 75 mﬁ@b par 00 m.crons. . Powder proper?les wer e

' U 10 Dry mlnor 1ngred1ents :

 Total solids - | 66.84

15 (ii)/(iii) wWater and alkyibehzehesulphdnic acid were
added over.a.period.ofllo minutes while the mixer was
operated at a stirrer speed of 35 rpm and a cutter speed
of 1200 rpr. The temperature was_maintained at about

_ 4S°C'by means of a cooling jacket filled with water. |
20 Because of the rather slow addition of the acid, it was
found that granulation had occurred as soon as acid

addition was complete. Thus no separate granglation

o . step was reqguired.
25 . Water _ '_ o 0.8 _
~ Alkylbenzene sulphonic acid = - 23.4
" Total liquids o 24,2
Solids as % of total - °73.41

30 ~ Liquid : solid ratio o - 0.36

(iv) Alusil was added as a flow aid, while the mixer was
_ operated for 1.5 minutes at a stirrer speed of 80 rpm and
35 a cutter speed of 1200 rpm.



excellent: dynamc fIOM/rate was 133 mi/s and conpre55|blllty was 2% v/ v.
10 Exanple 10 A 750kg batch of high-bul k-density detergent powder 15

. built with sodiumtripol yphosphate and sodi um carbonate and havi ng the

foll owi ng nom nal formulation was prepaged using a Fukae FS-1200 hi gh-speed

nﬁxer/granulator ' @620 Llnear aIkbeenzene sul phonat e 25.0
Soap 2.0 Sodlunltrlpolyphosphate

38.0 Sodiumsilicate ' 5.0 25 _ Sodlun1.

car bonat e The resultlng detergeﬁ& §o§@druﬁh§UEBEéLQlow1ng, had

"6.6 Fluorescger u flowaid
3.0 Added fo thremely hlgh bulk den51ty of logOOgA%1§66 02®fe ratio of

) crystallineonaaénedobbbha 7Rowganiof partscllest ¢1200nmicsoap.surfactant in

this conmpo : p out-as .

folloms 5?5? EcW% |§ ?ﬁé?e%égn?% &2(3 ?9—E8ﬁggésggéﬁggégkégsn1xer for 1

. minuted usﬂn@%avéﬂhrrer speed of 100 rpn1and 5 a cutter speed of 1200 -
rpm |

Fxample 11

A 60 kg'batch of high-bulk-density detergent powder

10 'haVing'the following'nOmihal formﬁlation was prepared -
~using a Sapphire (Trade Mark) RMG-100 hlgh-speed
mixer/granulator: ' '
L wte
15 _ _ . _
' Linear alkylbenzene sulphonate | 29.0
Sodium trlpolyphosphate : ' 35.0
Sodium carbonate ' ' 20,0
Flow aid (Dicamol 424)% | 5.0
20 Sodium carboxymethylcellulose - - 1.5
Fluorescer (Photine C) 0.3
Blue dye'(phthalocyanine) ' 0.1 .
Perfume | | : ' | 0.1 \/
- Flow aid (chamol 424) ' : 1.0_ |
25 - Water3 . 5.0
Salts etc to | _ 100.0
; Added before neutralisation (see below)

30 “  Added after neutralisation (see below)
| Added water about 1-1.5 wt$; the rest is from
the raw materials and generated by the
neutralisation reaction.



Sodi um car bonat e : . 22.04 Sodiumtripol yphosphate
38.0 Sodi um sul phat'e ' 6.6 10 Dry ninor
i ngredients - 0. 2 Total solids

66. 84 15 (iri)/(iii) Water and al kyl benzenesul phonic acid were added over'
a pew}xiof 10 mi nutes while the m xer wad0operated at a stirrer speed of
35 rpmand a cutter speed of 1200 rpm The tenperature was nai ntai ned at
about 45 C by means of a cooling jacket filled with water. 20 "Because of

the rathdf g%ﬁddltlon of the agi It was fiﬂ”d that granul ati on had
occurred as s BIO5€EPF ¥B& CASK s OUnBFef8110%Fiys no separat e
granul ation step was required. 25 - - Water

0,2 ALy benzqng, SulPhod ¥ lgrecionts e srblybIBROANSS,

solid ratio dry-mixed in the Sapphdresmixeyx fAruéumlwateaduédnasaa flow
ai d. whi | t NGkl WReRPYRS] bl ahaaMelithes BpeRaSbi! Q@EOSE?ﬁd of 80
rpn1and 35 a cutter Speed of 120 rpm 39- The resulting detergent
powder was free-flowi ng, had the extrenely high bul k density of 1050
g/litre, and ‘contained about 70 wt % of particles <170@akitgr ons. Dynam c
flowrate was 71 m /s and conpressibility was 5 4. 7% viv. Exanple 11

' _  Sodium tripolyphosphate - . 35.0
o 10 ~ Sodium carbonate j ~ 25.76*
Flow aid (Dicamol 424) | © 5.0

*This amount of sodium carbonate repfesented a 4.47x'
_ excess over that required for neutralisation of the
15 alkylbenzene sulphonic acid (see paragraph (ii) below).

(ii) A liquids premix was prepared by mixing_O.l parts
of phthalccyanine blue dye and 1.0 part water with a
" Silverson mixer, then miXihg_thé resulting dye dispersion
20 into 29.19 parts of aikylbenzene'sulphonic acid of 93 wt%
' " purity, also with the Silverson mixer. |

The liquids premix was then added to the solids mix
in the Sapphire mixer at a liquid to solid ratio of 0.47
25 over a period of 5 minutes while the mixer was operated
at a stirrer speed of 75 rpm and a cutter speed of 2880
rpm. The temperature was maintained below 50°C by means
of ‘a cooling jacket filled and circulated with water at
25°¢. ‘Throughout this step, the reaction mixture
30 remained in particulate form. - '

(iii) When neutralisation was complete, the cutter
speed was reduced to 1440 rpm while the stirrer speed
remained at 75 rpm, and minor solids (sodium

35 carboxymethyl cellulose, fluorescer) were added over a



A 60 kg batch -of high-bul k-density détérgent povvdér 10' havi ng t he
follow ng nomnal formulati on was prepared using a Sapphire (Trade Mark)
RMG 100 hi gh- speed n1xer/granu|ator wt % 15 Linear al kyl benzene sul phonat e

29.0 Sodiumtripol yphosphate. - _ a1 - 35. 0 Sodi um carbonat e
2¢9.0 Flow aid (Dicanol 424)1- ' - 5.0 20 - Sodi um
- carboxynet hyl cel | ul ose : : 1.5 Fluorescer (Photine C
0.3 Blue dye (phthalocyanlne) 0.1 Perfune

0.1 Flow aiﬂniﬁ%ﬁ@r@érfgé) 2‘t:ogether w:Lth further 1f2go‘35a1d goed%ﬁée reA ]

5.0 Salts et ore.
neutral i sat?bh- (scEhperesyloing mix was grm'ab%t%ét%@r neufwsthentt on (see

- bel ow) Addefnueé eat a®ostidrdr Sspédd of hesresh aﬁdfaoamttérréwééwioflals and

gener at ed he neutr |sat on,reacti process was carried
out “as 1ol FHBR TR beRinforen Ehen AlSChatosa BRI u wer o
dry-m Xed lfmimetéﬁpehloé w1thrtnercﬂttenuterned|mgfaaﬁd th¢irrer speed of

75 rpn}andsglfyéfefuﬁggﬁg of ?§8Ppﬁpﬁl parts Sodlun1tr|polyphosphate

35.0

The resultlng powder was freeeflow1ng, homogeneously
blue coloured, had a bulk density of 800 g/litre, and
10 = contained 90 wtt of particles <1700 mlcrons. The'mean _ .f\J '
partlcle size was 539 microns. Dynamlc flow rate was
" 81.1 ml/s, and compre551b111ty was 9.2% v/v.

. The powder had a répid rate of dissolution'_
15 comparable with the best high-bulk~density powders '
presently on the market:

Time (seconds) | ' Dissolution (wt%)
20 R o . 64.9
15 e - 78.5
20 o | | 86.1
25 . . 89.5 - \
25 A sample was examlned by scannlng electron

mlcrography and was found to have a much more porous
surface than a similar powder made without the addition
of the flow aid Dicamol 424 to the initial solids mix.

- 30



10 Sodi um car bonat e ' 25.76* Flow aid (D canol 424)
5.0 *This amobunt of sodi um carbonate represented a 4.47x excess over that
requi red for neutralisation of the 15 al kyl benzene sul phonic acid (see
paragfaph (ii) below. (ii) - Aliquids=~phAen+x was prepared by mxing 0.1
part & of  pht hal ocyani ne blue dye and 1.0 part water with a Silverson m xer,
then nmixing the resulting dye dispersion 20 into 29.19 parts of

al kyl be ne sul phonic acid of 93 wt% ur|t also with the Silverson

m xer . nhé liquids prem x was -t heBXaR Aﬁsté k8 38l ids mx in the Sapphire
mxer at a liquid to SO|Id ratio of 0.47 25 over a period of 5 mnutes

whil e the m xer wag, ted t a irrer.sp f 7 nd cutter
speed of 2880 rpm .e ﬁe F@WB Fﬁtaiéuﬂ§§aﬁﬁlﬁgﬁlﬁ@ﬂe%éFnggoaeangnﬁans of
a cooling jacEebwfhhﬂedlandhdsrcabatedlmnth WBbecadt (Pbafe Ma¥kj oUphout '
this stepg t r egai insparticylate f ||)
When neutrallgg%ggﬁ %gg ggékﬁggeggPﬁg cuttg§g§p3é8 was ?gdﬁggdsgghiéh
while the stirrer speed remained at 75 rpm and ninor solids (sodlun135

carboxynet hyl cel | ghoge. 66'k@rBﬁ%@hés“BEehiéﬁeﬁqueaeﬁslt -Qétér HHte
-period, together mnth further rlo Id (D.canol _424). e resufting mx

was granulate@owéﬁra heyipgethe ﬁPH&P@laﬁ &o@épﬁﬂeﬁ°§ﬁgéﬁt69n7gaﬁpnfand a
cutter speed pkepd2edr paing IhsaﬁpheteaHTwaaethaﬁkdlRMbangedhmthspeéd
1-mnute Berl%gxer/gr%g%lgggger turned off and t he stlrrer runnlng at 75

rpm_

wts
Linear alkylbenzene sulphonate 29.0
15 Sodium tripolyphosphate B 35.0
' Sodium carbonate = _ 20.0
Flow aid’ - . ' see below
Sodium carboxymethylcellulose 1.5
Fluorescer (Photine C) : ' 0.3
20 Blue dye (phthalocyanine) o _ 0.1
. Perfume . ' - 0.1
Water S - 5.0
U _ ' _ ————
Salts etc to o 100.0
25 | | | |
The powders were prepared generally as described in
E#ample 1, with the following differences relating to the
addition of'flow aid:
30
Before _ "After
" neutralisation neutralisétion
Example 12: 5 parts Forcal U 2 parts-Dicamoi 424

35



The resultlng pomder was free flomnng, hormogeneousl y bl ue coloured had .a
bul k density of 800 g/litre, and 10 cont ai ned 90 wt % of part|cles <1700
~mcrons.  The nean particle size was 539 mcrons. Dynam c flow rate was

81.1 m/s, and conpressibility was 9 2%gvLv. The powder had a rapid rate of
dis solutlon 15 . conparable wi.th the best high-bul k-density powders

presently on the market: Tine (seconds) Di ssol ution (mﬁ@a

20 0 o : 64.9 15 -

78.5 20 Example 13: - .86.1 25 5 parts Forcal U after‘*z

89.5 25 A sanmpl e was exam ned by scannpﬁgtekggkggﬁlghgamgraphy and
- was found to have a much nore porous surface than a made

‘Wi thout the addition of ‘the flow aid Dicanol 42% psrtheDnnampAI4§él|ds m X.

30 -42- Exanples 12 to 14 These Exanpl-es: |gk@§§rﬁggtggqlggggghts of
~adding_a flow aid (in this case calcite, Forcal. Tra e Mark) U 5 during
the inrtial stage - step (i) - of the pro€® letBree 60 kg bat ches of

- high-bul k-density detergent powder having the follomnng nonlnal fornulatlon
was prepar S|ng .Sapphire (Trade Mark) RMz 100 h| ed 10
nlxer/granﬁg g}e 1q‘%Llnear aIkbeenzene sul ph8AAT t& orc 1 ﬂ 39.0

_ -1 part D1camol_424 )

10 : " The: 11qu1d to SOlld ratlos at the end of the _ - w
"~ neutralisation step in these Examples were therefore |
- 0.55, 0. 57 and 0. 60 respectively,

All three pbwders were free-flowing, homogeneously
15  blue coloured, and had bulk densities greater than 700

g/litre.  Other powderlproperties were as follows:

12 13 14

20 vield <1700 microns (wt8) - 90.3 81.2 83.1
Average particle size (am) 607 709 B 699 .
__ | . Y
_ Dynamic flow rate (ml/s) 120 120 125 E
25 - | | | -
~ Bulk density (g/1) - 765 780 800
 Dissolution (wt%$): _
after 10 sec 56.5 '33.8 27.7

30 after 30 sec : 71.4 49.7 47.8

These results show that the sequence of addition
used in Example 12 gave a powder with a smaller average
particle size and a superior rate_of dissolution.

35 ' '



15 - Sodlun1tr|polyphosphate o 35.0 Sodlun1carbonate

20.0 Flow aid see bel ow Sodi um

car boxynet hyl cel | ul ose 1.5 Fluorescer (Photine C)

0.3 20 Bl ue dye (phthal ocyani ne) : _ 0.1 Perfume
0.1 §ater =44 - 50 Salts etc to

.100.0 25.The powders were prepared generally as described in Exanple 1,
W th the ‘foll.owing differences relating to the addition of flow. aid: 30

Before ™ | - After heutrﬁgisation 15 ‘o gfutralisation Exanpl e 12:
5 parts Forcal U 2 parts Dica a Exanpl e 13:
5 parts Forcal U-after part neutralisation;' 1.5. parts Di canol 424 after

neutralisation 5 é%%“ anpl e
14: . - These Examp%Fs ??%wﬁg?%a?f{fCts oﬁ.d cann ‘E§4 ) 10

The liquid toa%@$|@dﬂaﬂlb%f@Ieth%ubﬁ@1b$ath@nneutraI|sat|on step in these
 Exaanes gere therefore 0.55, 0.57 and 0.60 respectively.

60 kg batches of powder were prepared by the general
procedure used in previous Examples, but using different:
amounts of different flow aid as follows: '

.\« 10 - Example Liquid: Flow aid in : Flow aid in
' ' solid step (i) = step (ii)
15 - 0.55 zeolite (5 parts) ‘Dicamol (1 part)
15 16 0.49 ~  Dicamol (5 parts) = -
17 " 0.53 Forcal U (5 parts) Dicamol (2 parts)
18 . 0.51 . Piltroseem (5 pts) ‘Dicamol (1.5 pts)
20 ' _ _ | _
19 0.56 Dicamol (5 parts) Dicamol (1 part)
\/‘

Powder properties are shown in the following table.
25 It will be seen that Example 19 gave the best combination
of properties. : -



_Afl three powders were free-flow ng, hompgeneously 15 - bl ue col oured, and
had bul k densities - greater than 700 g/litre.  Qher powder properties were

. as follows: 12 ' 13 14 20  Yield <1700 microns (W% .
90.3 | 81.2 . 83.1 Average parthgle size [err] 607 709 _
699 Dynamic flowrate (m/s) -~ 120%° T 120 125 .25 Bul k density
(grl) - 765 780 - 800 Dissolution (W% : after 10 sec
56.5 - 33.8 - 27.7 30 after 30 sec . : ' 71.'ﬁ3
49. 7 '47.8 These results show that the sequencegof additiQn used™n
Exanpl e 12 gave a.powder with a smaller =avwerage patrticle size-and a
superior rate of dissolution. 35 - 44 - Exanples 15 to 19 These Exanples -

show t he eﬁﬁgﬁtaeggiéyfﬁgygmgrgbom1aidS'qued bef opggneutral ysgti on. 5 60
'kg bat ches of powder weré prepared by the general procedure used in

previ ous Exanpl es, but using different anounts of different flow aid as

follows: 1Piel8xadPbe mitransd(wtiFl ow ai 82i5 90.0 Flows&id in solid
~step (i) - . step (ii). 15 0.55 - zeolite (5 parts) -
Di-camol (1 part) 15 -16 : 0.49 Di canol (5 parts) 17 -0.53
Forcal U (Bvpumgs)pabkiadel si2epdpmy) 723 539 - . 640 :
‘Dynamic flow rate (ml/s) 110 | 81 . 100. ‘ '

o . S L | N
Compressibility (3v/v) 10.5 10.0 15.8
Dissolution (wt%): | _ : . -

after 15 sec = - - 38.3 64.9 43,9
15~ after 30 sec . - 58.2 78.5 = 63.7
18 19
20  Bulk density (g/litre) s 736
 Yield <1700 microns (wt%) . 85.6 86.3 .

B Avefage particle size (m) - 536 560

25 i R . o
Dynamic flow rate (ml/s) . 115 115
Compressibility (3v/v) ' - 11,8 11.0

30 Dissolution (wt%): |
~ after 15 sec . : 55.4 58.8
after 30 sec - 74.6  78.2



18 - 0.51 *Filtroseem (5 pts) 'Di.canol (1.5 pts) 20 19

0.56 EXpanDI'(S_parts) Di canpl (1 part) Powder properties are shown
inthe followi ng table. 25 It will be sgen that Exanple 19 gave the best
contd nation of properties. -45- 15 - 46 -16 17 Bulk density
(g/litre). 730 736 720 5 Yield <1700 mcrons (WM %
82.5 _90.0 - = - 85.0 Average particle size [err] 723 539
640 Dynam.c flow rate (m/s) : 119 _ %fl : 100 10
Conpr esstbi lity (W/v) Expmples 20 49 & 15. 8 Di ssol uti on
(Mt%: after 15 sec - 38.3 64.9 43.9 15 - ' '
after 30 sec. 8, ' . . 'J@%H@F - 19 20
Bulk density (g/l i-‘{‘lP%)gle.neraf pIZOCEdure 7CZ£ éarh?:. |]'Je%d w<%00 m crons -
(wt % repea8&dp but to give pondexs qentiainingiydixed | . :
236 5 96 Qﬁgi QW SRS kP BEN: sulphonatiel S(prepared
Conpr essi %i i ?/g%ﬁv §y g ﬁﬁﬂ%ene lpl. 0 30 (pDi spsol ut i:b?n
(W% : after néutpalisation) and alpha-olefinm sulphoppte JRegt-Rfided:
4.6 78-?as 4 wt% aqueous solution). The formulations were as
~ follows: ' ' '
Alkylbenzene sulphonate 26.1 26.1 - 22.7
'~ Olefin sulphonate 2.9 2.9 5.0
Sodium tripolyphosphate 35.0 35.0 32.0
15  Sodium carbonate ~20.0 20.0 120.0
Flow aid (Dicamol)® = 5.0 5.0 -
Flow aid (calcite)1 _ C- - - 2.0
Sodium carboxymethylcellulose 1.5 1.5 1.5
Fluorescer . 0.3 0.3 - 0.3
20 . Perfume f 0.1 0.1 0.1
Flow aid (Dicamol)’ 1.0 0.5 2.0
' - salts, water etc to 100.0  100.0 100.0
25 1 aAdded béfore neutralisation

- Added after neutralisation -

The powder properties of Examples 20 and 21, as

shown in the following.table, were not significantly
30 different from those of Example 19. The powder of
Example 22 had a higher bulk density but inferior flow

properties.



- 46- Exarrpl es 20 to 22 The gener al pr ocedure of earlier Bxanples was
repeated, but to give powders containing a mxed 5 surfactant system of
al kyl benzene sul phonate (prepared by, neutralisation) and al pha-olefin

sul phonate (post- added as 4 mﬁ@baqueou§7solut|on) The formul ati ons were
a§ follows: 10 o 200 21 22
Al kyl benzene sulphonate . 26. 1 26 1 ~22.7 Aefin sulphonate
2.9 2.9 - 5.0 Sodiumtripol yphosphate .. . 35.0 35:0 '
--32.0 15 Sodi um car bonat e S 2020:0 2120.0 22. 20. 0 ='ow
aid (£jcanDI) - 5.0 S . 5.0 Flow aid {calcite)™ _
. 2.0 Sodi um carboxynethylcellulose 1.5 1.5'-
1 5 Fl uoreBubk dens1ty (g/litre) 0. 3780 0.3780 ~ 0.88@0 - Perfune
0.1 - 0.1 0.1 Flom1a|d'([1cannl)[err] ' 1.0 . 0.5
2.0 ---- Salts, water etc 100. 0 100.0 .~ 100.0 25

1. A@dedybéiérélﬁ%%tme¥%%§|Sﬂti) Add®l- hf t er d%ﬁt3alisalﬁiwﬁ1he-pomder

properties of Exanples 20 and 21, as shown in the follow ng table, were not
'significa : dlffe ent fromthose Exanpl e_19. The powder
of Exanpleéﬁ%rﬁ%ﬁ B?ﬁ?bﬁ 5h?? dgmglty %%? |nfer|§ﬂaflom1pr%$%rtles :

Dynamlc'flow rate (ml/s)_ 100 103 - 67
10 . - o
Compressibility (%v/v) 12.6 13.8 - T
Dissolution (wt%): -
_ after 15 sec o '58.9 48.5 -
15 . after 30 sec - 75.7 68.3 . 77.7



47 20

21 *

22 Bulk density (g/litre)

780

780

89. 8 Aver age

443 Dynamic flow rate (rﬂ/s)

12.6
48.5

77.7 - 48-

Exanpl es was used to

powder s havi ng the

2.0

830 Yield <1700 microns (w% 87.1 84.3
partgcle size [err] 527 578
100 103 "67 10 C0npreSS|b+I48y—(@w/v)
13.8 Di ssolution (% : after 15 sec 58.9
- 15 ‘after 30 sec : 75.7 68. 3
Exanple§3’3 to 25 The general procedure of earlier
pr epar e 50di um tri pol yphosphat e-
follow ng formul ations: 23 24 25 Al kyl benzene sul phonat e
29.8 25.1 24.3 10 SOdIUﬁ]trIP gphosphate
20.0 ' 35.0 SodThifh 88ReERhRFOCEduUre ©

car boxyne
0.3
0.1

2.0 \Water,
Li qui d: so
before ne

| cel

g hy3 ow! ers

0.1 Flow aid (Di canpl

salts etc to
Iid ratio

424)[err]
- 100.0
0.60

5
liexg %?campleﬂgvags used 25 0
Fl ow ai d (Calﬁbtﬁiépﬁfé sodium’ trlpolyphosphate-ﬁhilt deterdert Sodi.um

o> Fl uorescer

%agla% th?@$?£%%y%hg formulatlon ..

2.0 .
00.0 4, 100.0 2
%—3-1 | -764%45 1 %%ded'

(Photine Q)
0.1

utralisation 2

“Added after

neutrallsatlon

24.3

Alkylbenzene sulphonate 29.8 25.1 .
-\v;._lo Sodium tripolyphosphate 52.0 20.0 35.0
" ~ Sodium carbonate 8.0 45.0 25.0
Flow aid (calc1te) - 2.0 5.0
Sodium car'boxymethylce_llulose 1.5 1.5 1.5
Fluorescer (Photine C) 0.3 0.2 0.3
15  Perfume S 0.1 0.1 0.1
Flow aid (chamol 424)? - 2.0 2.0
Water, salté“etcfto 100.0 100.0 100.0
20 Liquid:solid ratio 0.60 0.42 0.45
N 1 addea before neutralisation
. 2 Added after neutralisation
25 | |
Powder properties were as follows:
23 24 25
30 Bulk density (g/litre) 800 800 830
Yield <1700 microns (wt%) 84,0 - 93.3 89.4
Dynamic flow rate (ml/s) 85 80 120
35
742 -

Average particle size'(Pm)

455



25 Powder .properties were as follows: 23 .24 ¢+ 2530 Bulk

density (g/litre)’ ' 800. - 800 830 Yield <1700 nrcrons _
¥r 84.0 93.3 '89..4 Dynamic flow rate (m/s) 85
8 120 35 Average particle srie4$e+r] 742 . 4557 - 49 -

Exanpl es 26 to 29 .The general procedure of earlier Exanples was used to
produce 60. kg batches of sodi um carbonate-built 5 powders to the

formul ati ons- shown bel ow. I n Exanpl es 27 and 28, the alpha olefin :-

sul phonat e was post-added.rn'tﬁﬁﬂmnlsigiﬁzggmiébpaste in Exanpl e 28t
was added as 40 wt % sol ution, after neutralrsatron ‘but before the addition
of the greater 8art of the calcrte 27 Li near alﬁ¥lbenzene

sulphonate . ggggneral proce ugeﬁ$ﬁh%§E4%ﬁ¥rF%EWQﬁﬁﬁmH%ﬁ use
to proditbe 680RyUPaLEhESNGE esodium carbonate-buil®7. 0

Sir 805 %Vtﬁlﬁvgéfguf gl)ie formulai_;LJ.%ns shown 4b%‘%”FI uoPés%’é?“‘R%%'#’ne C

0.2 - and P82 Fhefahpha~olefin sulphonate was post-adddd in the 0.1 .
20 Fl ow aid. (Pecagol. ¢ tee i Fwamnio 2 Q r, salts
oo to " B BECRINse:  in Exgpple 29 it vas agadyfpdWET. SAllS

.~ 0.36 . wt% gokption, after neutrallsatlon but before the_'

addition of the greater part of the calcite.
1o A ; .

26 21 ™
- Lihear alkyibenzene sulphonaﬁe - 19.0 18,9
Alpha-olefin sulphonate : - 3 5.0
15  Sodium carbonate - o 67.0 : 61.0
Flow aid (calcite) - o 4.0 . 4.0
Sodium carboiymethylcellulose - '_ 1.5 _ 1.5
Fluorescer (Photine C) 0.2 0.2
_ Perfume | 0.1 0.1
20 Flow aid (Dicamol 424) . 2.0 2.0
Water, salts etc to 2 _ - 100.0 100.0
 Liquid:solid ratio = . - 0.36 050 U
25 | B | 28 29
Linear alkylbenzene sulphonate - 20.7 - 22,5
' Alpha-olefin sulphonate : 5.0 2.5
_ Sodium carbonate ' : 62.0 - 58.0
30  Flow aid (calcite) . | 4.0 5.0
Sodium carboxymethylcellulose. 1.5 1.5
Fluorescer (Photine C)e : 0,2 0.2
Per fume o ' | ) o 0.1 0.1
'Flow aid (Dicamol 424) - 2.0 2.0
35 Water, salts etc to .~ - 100.0 100.0

Liquid:solid ratio - - ©0.50 0.44



25 | . : 28 | 29 Li near

al kyl benzene sul-phonate 20.7 22.5 Al pha-ol efi n sul phonat e
5.0 2.5 Sodi um car bonate - | 62.0 58.0
30 Flow aid (calcite) . 4.0 5.0 Sodium
carbqyynethylcellulose . 1.5 ° =350 =1 5 Fluorescer (Photine C
0.2 i 0.2 Perfume - _ 0.1 - 0.1
F1ow1aiq~5E1canDI 424) 2.0 35 \Water, salts
etc to L QUL dg; [atio

0. 50 - 0. 44 gggdgﬁ Rdo?erF%ggrgfté %%rggg%bgofloms

27 5 Bul k density (g/litre) 800 : - 800.. Y|eId <1700
m crons (wt% - 93.7 - 95.7 Dypanmic flowratgz(m/s)

37. 5* 70.0 10 Average particle size [eTT] 507 *It was:

found that the poor flow properties of the powder of Exanple 16 coul'd be -
substanti Bl | yBulRr agngiby 1§/1ipee)dosi ng a smagboarmount of sogioem
tripol yphosphate: 7.5 wt% STP inproved the dynamic flowrate to 55.5 m/s;
15.0 wt % STP inproved the dynamic flowrate to 60.0 nml/s. 20 28 '

29 Bul k densi¥jeld/K17pe)microns (wt®) 880 -~ 93.7 796 25 %5 efd <1700
mcrons (Ww%) 92.8 - 90.0" o .
| Dynamic flow rate (ml/s) 37.5% 70.0
EOREN . -
Average particle size .(pm) . o - S - 507

*It was found that the poor flow prbperties of the powder
of Example 16 could be substantially improved by
15  postdosing a small amount of sodium tripolyphosphate:

7.5 wts STP improved the dynamic flow rate to 55.5 mlfs;'

- 15.0 wt% STP improved the dynamic flow rate to 60.0 ml/s.
20 | |

28 23
A\ . - S
Bulk density (g/litre) . 880 796
25 . o _ _ _ | .

 Yield <1700 microns (wt%) | 92.8 . 90.0

Dynamic flow rate (ml/s) =~ 75 | 92
30 Compressibility (& v/v) | - 13,2

Average parficle size (pum) 491 . 268

35



Dynamic flowrate (m/s) = 75 . 92 30

Conpressibility (%v/v) : : : 13.2 Average particle
;ze (-am - 491 - . 268 - 51 - CLAIM 1. A pracess
or the preparation of a granul ar detergent conposition or conponent having

'a bul k density 5 of at Ieast—ﬁﬁﬁ—g++rt+e——%h+eh.process I ncl udes the step

of neutralising a liquid acid cursor of an anionic surfactant with a
sol id wat epr,gplgbl e al kal-i ne i @

characterrsed—by the steps of: Hﬁﬂu lnmﬂﬁl"ﬂ"ngtgepg:?Fgﬁfafglggl|¥K

wat er - sol ubl e al kal i ne |norgan|c material i°n 4n amount in excess of”that
required for neytpabtéssi o8x @ﬁélﬁﬁéﬁéyatibx@d@fmwﬁmﬁrone or nore other -
-'s

T e e RSredRt SOuletPriol.or SorbenebE bt e Bihe A0 " 5 (e

- hi gh- s@eedoﬁ1aErlegsanﬂsatgllsﬁfé;cwbh¢hypgpeehsﬂigcluﬂesmthea@nqmulation

not. hi gher 1'on of the aci ecur sor by
t he wat er - serfiacbant heaumlg@metmewlwble@lkaimImqrmarmcxture '

remains i Mnpeetisyl a&ﬁeaefa&egé beiﬁ% hd AL ézg%ec s 0 the

“ hi gh- speed n1xer/granu In the presence o

Sl ARESRITFIAC] S el b Sl g

i0 _
(i) . fluidising a particulate solid water-soluble . o ~
alkaline inorganic materiél in'an amount in excess of |
that required for neutrallsatlon, optlonally in admlxture
. with one or more other partlculate solids, in a
15 hlgh— peed mlxer/qranulator hav1ng both a stlrrlng action
' and a cutting action; '

(11) adding the acid precursof to the high- speed mixer/'
granulator sufficiently gradually to avoid accumulation
of unreacted acid precursor therein, while maintaining a
20  temperature not higher than-SSOC, whereby neutralisation
of the acid precursor by the water-soluble alkaline
inorganic material occurs whlle the mixture remains in _ _ \;/_
' 'partlculate form; ’

25  (iii) granulating the mixture in the high-speed
' mixer/granulator, in the presence of a liquid binder,

whereby a granulef detergent composition or component
having a bulk density of at least 650 g/litre is formed.
30 | -

2. A process as claimed in claim 1, wherein the

qranular detergent comp051t10n or component formed in

step (iii) contains at least 50 wt% of particles smaller
35 than 1700 microns. |



wher eby a granUI a_r détérgent conposition or conponenrt—havi-ng-a bulk density
of at least 650:g/litre is formed. 30 2. A process as clained in claim1l, .

(715 Qontai e ot Teast oot of part erocsbrt or D GRNMBRARZ: ors.

*

3. A process as claimed in claim2, wherein the granufar"detergert
conposi ti.on or conponent fornmed in step (iii) contains at .| east 70 wt % of-

particlésgénaglerw%han 1700 nTcrfns.<£ A A prpc %3%§ clqined'in any
precedi e cl al e?xé?%e?%ea?)a? FEM A v%]taelr- solu 2k dt%he i nor ganic '
materi al conpgrarglavndietergemoetrpodition oA qommrentasfodmEdrech i n cl ai-m
4, wherein th rid - S0l ' ' | gnqﬁgi'

conpri ses sodﬁ cg% %in%%%%ﬁgt%e&wﬁﬁi%%%ufm r'I"Jbllcécar onlalt%er and/ or
sodi um si | i cat®@n gl 700 mirxRREs as clainmed in any preceding claim wherein -
the liquisls to solids weight ratio at the end of step (ii) is 20 not
greater than 0.60. 7. A process -as clained in claim®6, wherein the
liquids to solids weight ratio at the end of step (ii) is not greater 25
than 0.55. 8.4. A ¥»rppressssiac|claimed nixclaivmpkecddngg rclidie,| wherédn o

S_O| i ds el ght.tﬁé?‘tgggr@}.cﬁfaetee %@Jr-—sstoeﬁxl;]i.ei )aJiksalr}&te %.rn%%'tg%rni%o mattehr%.glo ) 50.
. comprises sodium carbonate. o S '
10 '

5. A process as claimed in claim 4, wherein the
particulate water-soluble alkaline inorganic material
- comprises sodium carbonate in admixture with sodium
15 . bicarbonate and/or sodium silicate.

" 6.. ‘A process as claimed in any preceding claim, wherein
the liguids to solids weight ratio at the end of step (1i) is
20 not greater than 0.60. |

7.. 2 process as claimed in claim 6,-whérein the liquids
" to sbiids, Weight ratio at the end of step (ii) is not greater

25 than 0.55.

- ' 8. A process as claimed in claim 7, wherein the liquids
' to solids weight ratio at the end of step (ii) is not greater
30 than 0.50. |

9. A process as claimed in’any preceding claim, w@erein
the acid precursor is a linear alkvlbenzene sulphonic
35 acid. |



9.

A

process as claimed in any precedlng cIa|n1 “Wher ei n the acid

process as clainmed in any preceding claim wherein

precursor is a linear alkylbenzene sul phonic 35 ge c “& "ﬂ!““” aci d

precursor is added over a period of at= |83st 1 ninu

FOCESS

'cﬁelned in claim10, wherein in step (||) the acid precursor is added ov
a period of from2 to 12 mnutes. '12. A process as clainmed in any

pr ecedi ng fé_ n% wherei n wat € troduced Lot to _or.toget her, with t
T or ooufte: b PESESST, £5 " ElalRed hh SRR cErBleding o s SEhar R 2t
wher ei n t hknastept (bi) waher aatideprecussep {siaddsdwvérnatperiadgefof fr

14.

A

0.5to 2.0 e total solids present in steps (i) and (ii).
a¥¢i@9§§ Bﬂnéggn claim13, wherein the amount of water added in

process as clal ne

step (ii) is within the range of fromo0.5 to 1.5 wt % based on the.total

SOIidsspresent in steps 25 (i) and (ii).

one of claj nB 12 to 14, wherein water is_ad n1xed wth the, acid precursor

‘prior to-3bl. |BSP§BB?§FoﬁSt51Fh@eﬂlbﬂ chash ﬁ?xé?%ﬁ?%hﬁl%?o?t?ﬂ step (i
16. .

25

10

15

20

30

35

A plﬂﬁ?sﬁheSaeidlﬁEdcuﬁsﬁfai§1&5de&h6vernawpéfiodndf from 2
to 12 minutes. : : '

12. A process as claimed in any p:eceding claim, wherein
water is introduced prior to or together with the acid
" precursor in step (ii). -

'13. A'process as:claimed in claim 12, wherein'the améuht
of water added in étep (ii) is within the range of from
0.5 to 2.0 wt% based on the tétal solids present in steps
(1) and (ii). - | o

14. A process as claimed in claim 13, wherein the amount
of water added in step (ii) is within the range of from
0.5 to 1.5 wt%'based-on the total solids present in steps

(1) and (ii). | - |

'15. A process as claimed in any one of claims 12 to 14,
wherein water is admixed with the acid precursor prior to
its addition to the hlqh-speed mlxer/granulator in step
(ii).

16. 2 process as claimed in claim 15, wherein water and
colour are admixed with the acid precursor prior to its
~ addition to the high-speed mixer/granulator.

as
er

he B

om

20

A process as clained in any

i)

-



35 colour are adm Xed with the acid precursor prior to its additien—to
the hi gh-speed nmi xer/granulator. . 17. A process as clainmed in any
precedi ng claim .wherein one or nore other liquid d m u“m ts- are
introduced into the high- speed mxer/grarrul%‘{dr durﬂm‘“ﬂmn %\‘

process as clained in claim17, wherein nonionic surfact@ant afd/ dr Tatty '
acid is or are introduced into the high- speed n1xer/granu|ator during step

10 19. | di I wh th
Col) s SrESart Ty DREEESo45e AR TFinds AL SRR 0 e e afhs
naterial in ceme xexrmeoye tdthere biqudd edaﬁergejrelt enma@lms chares . 20 A

E(r)(r)rg(rEISZeagog:%Am car ona!t%li{lgnl%b Vﬁ]fﬂfn% ure w %’Ildﬁ%le or m)re dlﬁ:g'?;g(elnz:y ..

bui | ders sel e¥¥@®l fibm crystalline and anorphous al kali netal _

al um nosigicates, alkali netal phosphates, and m xtures thereof. 25 21. A
process as claimed in any preceding claim wherein the solids present in
step (i) further conprise one or nore solid detergent ingredients selected
fromfluorescE8s, JPoyocedoxyd ataimdd nin sglaain |I’Bﬂapteﬁéimmoaﬁon:agent S,

and fatty acigs, 22and BIOSScabes R4 goﬁryreor%&%a&eca 4R, Wher ei n

the solids present Tn st I'nc
T . the high-speed mlxer/granulator durlng step (ii).

_ .10

U |

| 19. A process as claimed in any preceding claim, wherein

the solids present in step (1) comprise the water-soluble

. alkaline inorganic material in admixture with one or more
15  detergency builders.

20. A process as claimed in.ciaim.19,'wherein the solids
present in S£ep (i) comprise sodium carbonate in
20 admixture with one or more detergency builders selected
' from crystalline and amorphous alkali metal
aluminosilicates, alkali metal phosphates, and mixtures.
.\./ " thereof.

25
21. A process as claimed in any preceding claim, wherein
“the solids present in step (i) further comprise one or
more solid detergent ingredients selected from
'fluorescers, polycarboxylate polymers, antlredep051t10n
30 agents, and fatty acids.

22. B process as claimed in any preceding claim, wherein
the solids'preseﬁt in step (i) further include a
35 .surfactant in powder form.



35 surfactant in powder form. -55- 23." A process as clained in claim
22, wherein the surfactant in powder. form conpr :Tgm“n‘mmnﬁmumsul phonat e
and/or al kyl sul phate. 5 24. A process 5? cl ai ng claim-
wherein the solids present in step’ (|) i1Tcl ude a &pray- dri"ed ® detergent base

"~ powder. 10 25. A process as claimed in any preceding claim wherein the
particul ate SO|IdS present durlng step (1) i ncl ude a finely . di vi ded '

particul atp; fl gy Vi e 0 0 crons. 15 26' A
process asﬁd al é% aélgrgn egienl r?slt zowvélleff%llé aggged in an««éﬂ‘fount
of from 2 ‘t@@%%t s @ewsien rf@rfm mmmrﬁﬁfs@t]tkd(db%ezm A process as

clai med i s filHdiAS aMEry nikia fdw mitd i s added in an amount” of from5
to 7 wt% based on the final conp05|t|on 25 28. A process as clained in

~any one of clains 25 to 27, wherein the flow-aid is zeolite, anorphous
al kaliis metal alum nosilicate, thermally treated" perlite calcite, '

di at omace rth or any caombi.natj qn of these rocess_as
Clal medt iy Hekelini o IR Foy' BibEealhe’d1ash PLALERR
- the solids present in step (1) include a spray-dried
detergent base powder.

10 _
25, A process as c¢laimed in any precedlnq claim, wherein WeJa
the partlculate solids present during step (1) include a
finely divided partlculate flow aid having a particle size
of 0.1 to'20 microns.' '

15 | - . . : .
'26. A process as claimed'in claim 25, wherein the flow
aid is added in an amount of from 2 to é_wt%; based on
‘the final composition. |

20 _ _ :
' 27. A process as claimed 1n c1a1m 26, whereln the flow

aid is added in an amount of from 5 to 7 wtg, based on

the final composition. _ . _ .\,/

25
28. A process as claimed in any one of clalms 25 to 27,
wherein the flow aid is zeollte, amorphous alkali metal
aluminosilicate, thermally treated perllte, ca1c1te,
~diatomaceous earth or any combination of these.

30 '

29. A process as claimed in any preceding claim,'wherein
the total solids present in step (i) amount to at least '
60 wt% of the total composition present in step (ii).

35 " |



the total solids present in step (i) amount to at least - 60-w%of—the-total
conposi tion present in step (ii). 35 -56 - A process as clained in .
claim 29, wherein the total . solids present in ste H& | east
67 W % of the total conposition present jn §6ep (i .ﬂlﬂmmmlmﬂm Ss as
claingd in any preceding claim wherein the Iiquid bfnder '‘présedt in step
(|||) conprises ‘water and/or one or nore liquid detergent ingredients. 10
32. - A process as claimed in claim31, wherein the liquid binder present in
step (iiW)_ |s’@eleBtBH°FF§ﬁ1ﬂétEialgaéebﬂscééFBt?anwh?rﬁbpyﬁﬁ?bBQQthe

pol ynmers, nensamuasspﬁ:faa@hania, stag nxtuﬁ\eﬁntheéeaﬁ 18558367 wtPreeess as
clainmed in ang g dhng L wherein t g gn pt of free water
present in st&p ?P; P?Paﬁa %PP|?r888§ an § EBed*8’mt % based on the
total 20 conposition. A process as clainmed in claim33, wherein the
total anognt of free mater present in steps (i), (||) and (iii) 25 - does
not exceed 4 wt % based on the total conposition rocess_as cl ai med
in any precedfhg cﬂapﬁpcﬂﬁéréﬁnciﬁémﬁénﬁéréﬂMrErﬁﬁeﬂﬁégthhiﬁpeﬁbereln

m xer/granul agge 13894 bHﬁaBEabBGQeQ€|QW Eeepl (Lhipusbmptiseepwhtey. 36. A

rocess as clained in claim3 I
glxer/granula?859P§ one or more T@ d detgrggn e;ﬁégégléﬂté?e hlgh speed

: 10 : _

B VR A process as claimed in claim 31, wherein the liquid
binder present in step (iii) is selected from water,
agueous solutions of polycarboxylate polymers, nonionic

, surfactants, and mixtures thereof. '
15 '

33. A proéess as_claimed in any. preceding claim, wherein
the total amount of free water present in steps (i), (ii)
and (iii) does not exceed 8 wt%, based on the total

20 composition. | '

\U | 34. A process as claimed in claim 33, wherein the total
' amount of free water present in steps (i), (ii) and (iii)
25 does not exceed 4 wt%, based on the total composition.

35. A process as claimed in any precéding claim, wherein
the temperature in the high-speed mixer/granulator is
3¢ maintained below 47°C,through0ut step (ii).

36. A process as claimed in claim 35, wherein the
temperature in the high-speed mixer/granulator is
35 maintained below 40°C throughout step (ii).



35 mai nt ai ned bel ow 40 C throughout step (ii). 57 37. A process as
claimed inn any preceding claim where the high-speed n1xer/granu|ator S

W - shaped ‘and has substantlally vertical stirrer ocess

6 clainmed in any preceding.claim whi<lgfurther comllmmummmmém' -
adm xing a finely divided particulate flow aid having a®parti'tl € size of

0.1 to 20. mcrons to the granul ar. detergent conposition or conponent after

the granulation step (iii) is conplete. 39. A process as clained in claim
38, whereid7 ¢ hed fpvoress as ¢latared ditvianyl rireeading mladm.amhesteius g¥kal | i

15  netalegd %m&ﬁéé@tﬁxé#ﬁgfﬁdyawﬁa% cb&arigﬂaﬁpe&adxﬁ s

di at omaceous earth or_any conbination of . A process as clalned
in clai m38uRFtaneialo, Veﬂf-lc%eﬁ'@rlﬁ%m@’ﬂw ai d i s added in an amount- of
~from0.2 to 12.0 wt % based on the final conposition. 41. A process as
claingd in any one of clains 38 to 40, 25 . wherein the flowaid is finely
divid anmor phous sodlun1alun1n031llcate thernally treated perlite,
calcite, d& onacerusesards akaimesbni rexty @redetionf ,cladm, whidded in an

MUt of EEOMDE 2oy G e BRSSO dIRERNR1a CEOROY U 42

process as C oné of e ei'n ow aid |s
finely m\@4!%#@ﬂ§@#@ﬂfl¢ﬁa%bﬂhawiaguﬁlnéstlpéateiaﬁdOfSOa&déd 28 -an anount

of from 3,Qct8n3Sto 1ReOgtau1B25aEtOPgERE £BRBbsERIBASLE Bmponerit _
| after the granulation step_(iii) 1s_¢omp1ete.' \J

39. A proéess as claimed in claim 38, wherein the flow
_ aid is finely diVided_crystalline70r_amorphous'élkali.
15 metal alumincsiliéate, thermally treated perlite,

calcite,-diatomaéeous earth or any combinatibn of these.

- 40, A'process.as claimed in claim 38 or claim 39,
20 wherein the flow aidfis_édded in an amount of from 0.2 to
12.0 wt%, based on the final composition.

41. A process_as'claimed in any one of claims 38 to 40,.
25 wherein the flow aid is finely @ivided amorphous sodium
aluminosilicate;'thermally freated_perlite, calcité,
diatomaceous earth or a cdmbination thereof, and is added
in an amount of from 0.2 to 5.0 wt%, based on the total
| comp051t10n. '
30

42. A'prOCess as claimed in any one of claims 38 to 40,

wherein the flow aid is finely'dividéd crystalline sodium

aluminosilicate and is added in an amount of from 3.0 to
35 12.0 wt%, based on the total composition.



5 8 -- A process as clalned I n any precedlng cIa|n1 wherei n anionic
surfactant is added after step (iii). 5 A process as cralnea ™

cl ai m 43, wherein the further anionic surfa ant co
sul phonate. 45. A process as claimed in any- recedlgﬂl ﬂ #uﬂ 10 a .
bui |l der salt is postdosed to the conposition after

pr.ocess as clainmed in claim45, wherein the 15 bU|Ider salt conprlses

sodi um tri pol yphosgh S{AS I out -
ubstant Ay bs ha BLeceld: as/cPERREA i AaRY BpFECeaIng| E1ds, méféf,q

as herei nbefore descri I n any one_o | es to
29. 48. A graaufiarF daPePBift s‘éﬁﬁﬁ%?{"?ohso?dgﬁﬁp%ﬁ'éﬁ% ?h@Peml)haV. ng a
bulk density of "at | east 650 g/litre, 25 prepared by a process as clained
in any preceding claim 49. A detergent conposition or conponent as clained
in claim48, having a bulk density of at |east 750 g/litre. 30 50. A
detergentScOnpésitAoprocesenpsnemaimedciniutdiﬁn43laﬂheﬁ8imrth¢ain149

t t 5 f e h 0 59
o et ey GERFRRL Entbr1 8! SOPELLEARE SBRbr el BT .%%‘chmﬁ‘f@ﬁéte

containing at |east 70 wt % of particles sm

45. A process.as'claimed in any preceding claim, wherein
_ 10 a builder salt is postdosed to the composition after step
AN : (iii). s '

46. A process as claimed in clalm 45 whereln the
15 builder salt comprlses sodium trlpolvphosphate.

- 47, A process as claimed in claim 1, carried.but_.
_ substantially as hereinbefore described in any one of
20 'Examples_l to 29.

43, | A granular detergent comp051t10n or component
therefor, having a bulk density of at least 650 g/lltre,
25 prepared by a process as claimed in any precedlng claim.

~ 49. A detergent composition or component as claimed in
claim 48, having a bulk density of at least 750 g/litre.
30 | | |

50. -A'detergent composition or component as claimed in
claim 48 or claim 49, containing. at least 50 wt% of

, particles smaller than 1700 microns.

35



~ than 1700 microns. 5 52. . A detergent conpositiaon or conponent as clained
in any one of clains 48 to 51, which conprlses from5 to 45 w % of anionic
~surfactant. 10 53. A detergent. conp05| n or din

cl aim 52, which conprises from5 to 35" % Of anﬂ“mﬂlmﬂmauﬂfuﬂ“mﬁ 54
~ deg ergent conposition or. conponent as claimed in tlai mS3* which conprlses
from10 to 35 w % of anionic surfactant, fromO to 10wt % of nonionic
surfactant pan f t 0 tergent
corrp05|t|on or d%oér%%%lée)% Rt s é&&f_%{%% ggrr’?%%‘)% %%ﬁo%ipnrl?és\e%?f 15 to
30 'wt % of @habmi30 SLﬁt‘Pla%@mng 28t sheasi 'H%t‘éﬁ;éhf rankigles gmor onponent
~as clalnedthghciimgnﬁﬁbrgﬁgch conprises from20 to 30 wt % of ~=hionic
surfactant. - A detergent conposition or conponent as claimed in v
-one of clalns 48 to 56 whi ch conpri ses one or nore anionic surfactants
sel ect®d from al kyl benzene sul.phonat es, "al pha-ol efin ‘sul phonates, internal
olefin 5 53Ul PRORBLED e ! L8mBLLe £4 %bx SRBORE, €28 Sh SHRRA "R 0N

t her eof.. .
. : anv one of claims 48 to 51, which comprlses from 5 to 45

wt$ of anionic surfactant.

10
. 53. A detergent comp051t10n or component as claimed in | \_);
claim 52, which comprlses from 5 to 35 wt% of anionic '
surfactant. '
15 _
' 54. A detergent composition or component as claimed in |
claim 53, which cemprises from 10 to 35 wt% of'anionic _
surfactant, from 0 to 10 wt% of nonionic surfactant, and
from 0 to 5 wt% of fatty acid soap,. |
20 |
55. A detergent composition or component as claimed in
claim 53, which.cenprises from 15 to 30 wt% of anionic _
. surfactant. | _ . : N

56. A detergent eomposition or component as claimed in
claim 55, which comprises from 20 to 30 wt% of anionic
surfactant.'

30



58._'A-detergent conposi tion or -conmponent as claihed in 10 ‘an
clains 48 to 51, which conprises: (a) from5 to 35 w % of non-soap

T L T s o % S R A,

anor phous al kal i net al alun1n05|llcate 20 and optionat 'y other d%térgent

|ngred|ents to 100 vt % A detergent conposition or conponent as
clainmed:in cl n15 t o) ast 25
3101l 31 5 o B o 65 el 4 Lot 2

‘any one of clai ﬁsons e85 Glalmﬁlﬁl tonph i seich aeomﬁlf-"eﬁﬁﬂpﬂ% @5 MRS of
non- sap 5. a?1o?ﬂ8:§ﬁ9£§ét§§€$V§eI@%§é<% afiégﬂvrﬁ}qlfmﬁné ﬁa_st partially
of anionic surfactant, an 0 b of, cr ine_or

anor phous al ké? phenatesy Lﬁiﬂ%@lq’i%‘g}t% suiphepatRs ghint ’?agl &5 to (a)
bei ng frosn 0. Bulph@natés;t fattly cdidedter adubphoted tygenid i ngredi ents to

100 wt % %{ Aﬁde er nt cpnposition or conponent as clained in claim -
60, mhereln tﬁ% P% %0?51 1) i b) to (a) is within the range of from
1.2:1to 2.8:1. 20 A detergent conposition or conponent as clalned

in any one of cl ai ns 48 to 51, which conprlses

| - 58, A‘detergent composition or component'as'claimed in
10 any one of claims 48 to 51, which comprises: '

. | |
' {a) from 5 to 35 wt% of non-soap
detergent-active matérial consisting at least
, partially of anionic surfactant,
15 | o
(b) from 15 to 45 wts (anhydrous basis) of
crystalline or amorphous alkali metal
-aluminosilicate;_
20 and optionally other detergent ingredients £+0 100 wt3.
\_/ " 59. A detergent composition or component as claimed in

clalm 58, whereln the weight ratio of (&) to(a)js at least
.25 0. 9 1.



. t06 100 wt% 63. A detergent conposition or conpone

(x) from12 to 70 wmt % of non-soap detergent-active material, y)

at least 15 wt % of water-soluble crystalline inorganic salts, including
sodi um tri pol yphosphat e and/ or sodi um carbonate, 30 ' WN‘K i o of

- fy) to (x) being at least:0.4:1, and optdbnally ot hi\“\ m‘mﬁ ‘edi ent s

' ~as ckaitred in 35 .

~-claim 62, wherein the weight ratio of (y) to (x) is within the range of
from0.4:1 to 9:1. - 64. .. A detergent conposition or conponent as cl ai ned

in clain1682-mhkr@?tﬁtQﬁntwﬂqmpositiqn(ﬁr(q@mnanDQ'asscmaﬂMGﬁtﬂn;ﬁmange of

Cfrom0.4: 1,49 Snd -of EPaimd HELES IPN! ANBIP Hdnigt) Y .COMPonent as cl ai med

in * any on€ of clains 48 to 51, which conprises: (a) from5 to 45 wt% of ~

of anionic surfactant, 10.(b) from20 to 70 wt % of inorganic builder salt.-
conpri sing crystay | I feorli ANgy pjgju&ﬁldqalﬁomp al um nosilicate, sodi um
tripolyphosphat sodi um carbonat e, . sodi um silicate qr .any ,conbination 15
theradtr (o) taesEEeEAR AR Giateniih CHRBATC I A AR Dy 1 51 ng
~di at omaceous egpditislly cof amionice swcflatanyyl @ind e, bentonite, kaolin or
any 20 conbi nati-on thereof, -and optionally other detergent S
ingredients to 100 wt % o - K : :
: ' (b) from 28 to 45 wt¥ of crystalline or

o amorphous alkali metal aluminosilicate,
10 ) . . . - .

B ‘the weight ratio of (b) to (a) being from 0.9:1 to 2.6:1,
and optionally'other.detergent ingredients to 100 wts.

15 61. A detérgent composition or component as claimed in
claim 60, wherein the weight ratio of (b) to {a) i1s within the
range of from 1.2:1 to 1.8:1. '

20 62. A detergent composition or component as claimed in
any one of claims 48 to 51, which comprises:

(x) from 12 to 70 wt$ of non-soap detergent-active W,
material, and | ' ' |

”

(y) at least 15 wt? bf water%sblublé crystalline .

inorganic salts,-inclﬁding sodium'tripolyphosphate
- and/or sodium carbonate,

30 the'weight ratio of (y) to (x) being_at least 0.4:1, and
optionally other detergent ingredients to 100 wts%.

63. A_detergent composition or component as claiméd in
35 claim 62, wherein the weight ratio of (y) to (x) is
within the range of from 0.4:1 to 9:1.



63 66. A detergent tonposition or conponent as clainmed in claim65 which
conprises: (a) from15 to 30 wt % of of anionic sd‘TﬁEtéﬁT“ﬁ‘tbtf*%ront10
to 60 mt@bof-sodlunttrlpolyphosphate (b2) fromb5 t 04 sodi um

car bonate, "10 (c) fromO to 20 W% 62 +ille lmﬂm “E,”juﬂ
conprrsrng di at omaceous earth, silica, calcite, sodi tonite,

kaol i i~ or any conbi nation thereof 15  and optionally other detergent

|ngred|ent5ttg 100 @6 A dete gent conposi tion: or ng}nent as
cl ai med i.p’ ? ﬁntG% ﬁﬁFEﬂeEBnﬁPFEE§1 287 (¥ PPBH?&Btt653®1 BEDf LR
api oni ¢ surfaelafin, 68h) whéreim2€héowdlight ratisodfulyratdona) eis 25 '

(c) fromO-t « Wb f -il er apd/or.flo |d conpri sing di at onaceous
earth, S|I|caal§§ CI#%? g ?5ﬁﬁtg hb@% 8n|tg kaol i n or any

conbi-nation thereof, 30- and optlonally ot her detergent ingredients to 100
w% 68. gA detergent conposrtlon as claimed in claim48, substantially-as

herernbefore described in an¥ one of 35 Exanples 1 to 29.
65. A detergent composition or component as clalmed in

any one of claims 48 to 51, which comprises:

i (a) from 5 to 45 wt% of of anionic surfactant,
10 | ) | o
N\ - . (b) from 20 to 70 wt% of inorganic builder salt
o comprising crystalline or amorphous alkali metal
aluminosilicate, sodium tripolyphosphate, sodium
carbonate, sodium silicate or any combination
_152 - . thereof,

- (c) from 0 to 20 wt® of filler and/or flow aid
comprising diatomadeous.earth,'silica, calcite,
sodium sulphate, bentonite, kaolin or any

20 combination thereof, |

and optionally other detergent ingredients to 100 wt%.
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66. A detergent composition or component as claimed in

claim 65, which comprises:

(a)- from 15 to_3d wts of of éniéﬁic.surfactént' 
fbl)_fréﬁ_10 to 60.wt% of sodiumut;ipolfpﬁosphate,
(52).from 5”t0.60 wts of sodiﬁﬁ éarboﬁate,u

(cj :from-o to.20 wts of fillér and/or flbw_;id
cémprising diatOﬁaceous'earth, silica;:caicite,

sodium sulphate, @entonite.;kaolin or any
combination thereof,

- -and optidnally other'detergent ingrédients to 100 wtk.

67. A detergent.compositiOn or component as claimed in

- claim €5, which compriées:

(a) from 15 to 30 wt% of of anionic sﬁrfactant,
(b) from 20 to 70 wt% of sodium carbonate,

(e) from 0 to 20 wt% of filler and/or flow aid
comprising diatomaceous earth, silica, calcite,
sodium Sulphate; bentOnite, kaolin or any

combination thereof,

and optionally other detergent ingredients to 100 wt$.

68. A detergent gomposition as claimed in.claim 48,

substantially as héreinbeforé described in any one of
Examples 1:to 29,




