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non- 1 i m tidghnR*aigp) £ 1 sk.fléarcm&g%htl Hhuladb PR hivaaHh dm)mtyr ie @6tiding WiRh MgRRRAS dreD

t he processiddle bW mixiventtheOrigh-doddd hidTgRBUAI O WBRA B rdi. ME5 proddss bfltRTnvaniida 45
W % of aniHagine advahtageCdvardonve(tidhal lsprayRindibly procedsds MabhdodievhtaDtetipstbtGreDatb inti@ved Ssal t

corrpri Si ngevadr yredtrigtidnis nede dipossDo he Ugay aih leaich heettsatsitidd) ingredients alichmasnbisachéscaride,

sodi um sst ranpaiey pledwpiparkied intodtk producicar bonat e, sodium silicate or any

conbi nat i on Theenwotfon if twithef jliastmald tp tROolRNYE ofn-imitink éansping/ i0 which egvtsgeind percent-

conpri si ngpgel e bimmeighd udese athervise stptbd.ca, cal cite, sodi um sul phate, bentonite,

kaolin or any conbination thereof, and optionally other detergent

i ngredi ent LE$H0 wt % 45 In particular: (la) conpositions containing

sodi um i pol yphosphate as the principal builder, and al so contai ning

sodi um car%éfﬂégé as neutral ising al kali: (a) from 15 to 30 wt % of of

ani oni c surf , bl Q Odl 0, 0
(b2) from O%V:{ &93 high éimdlgsn g’zg'%g;lg er')t:erv ﬁtHe k%w: Zyb%P IO)%IQ'I}uﬁlo% \1va§
and/ or £l W a e 0 d| At omaceol Ica, calcite, sodium

sul phat e, bent on| te, kaol | n or any conbi nat| on ther eof, and optionally

ot her detergent ingredients to 100 wt% and (I b) corrposi tions containing
sodi um car bonate as the principal builder; 55 (a) from15 to 30 w % of
of anionic surfactant, (b) from20 to 70 wt % of sodi um carbonate, (c) from
0 to 20sowmt % of filler and/or flow aid conprising di atonmaceous earth,
silica, calcite, sodium

—l—'ho.
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sul phate, bentonite, kaolin or any conbination thereof, 8 EP 0 352 135
Bl and optionally other detergent ingredients to 100 wt% (2) Conpositions
containing crystalline or anorpho%:ﬁ%%%;%g Jretal alum nosilicate,
especially crystalline zeolite an € especially zeolite 4A as a
detergency builder: (a) from5 to 35 wmt % of non-soap detergent-active
material consisting at |east partially of anionic 5 weslr factant, (b)
from1l5 to 45 w % (anhydrous basis) of crystalline or anorpnhous al kal i

metal alum nosilicate, and optionally other detergent ingredients,

i ncludi ng any excepsedf &lievlisenzeéné sswhpiagentefor the aniahi@ surfactant,
to 100swm % The vyeciélght“ratiovpj {bxl)) to (a) is preferably atzl ast 0.9:1. An
especi al |y preferr@fSFHSsS ¥~ 4et@¥Yent conpositions that nay” be prepared
by the process ofsédpe 10 invention is described and claibhg® in our
copendi ng EP- A- 349 Lfi il 1989. These ¢onposiéig@ns conprise:
(a) from1l7 to 35”%%%% ﬁ%n?%(l)a dfé‘g{ ergent-active nateri a?scgnsi sting at

| east Bartially ofater dgelthszeedttant, and (b) from 28 to 4% % % of
crystalline or angkphonseal kahtenetal alum nosilicate, 15 4,.8he weight
ratio of (b) to (atz bei n% frgm 0.9:1 tf 2.6:1, preferably f£°6” 1.2:1 to
1.8:1, and opti orPf¥Yiatebralietts B8APOT 8T di ents to 100 w98 P (3)
Conposj.tions as desdéiubesulphate copendi ng EP-A-351937 filell.dh 27 April
1989: fa) from 12§i‘90¥gs¥\£i% of non-soap detergent-active mage{gal, and (b)
at least 15 wt % of "water-sol ubl e crystalline inorganic salts, 1ncluding
sodi um tri pol yphoSphiem o@rboxymethy} oresddi 8ftcarbonate, tHefweight ratio
of (b) to (a) beig9adhm! €8sboRafel preferably from0.4:1 19,9:1 and nore
preferably from0.4:1 to_5:1, and optionally other deter gen% onponents ‘to
100 wt % These cohPbitf8RedpFaFeFably contain a total of ffom 15 to 70

w % of water-sol gpeekLegstalline inorganic salts, which maQ.8onprise, for
exanpl e, sodi um s#lgha‘tee, sodi um ortho- or pyrophosphate, of 25 sodium
meta- or orthosilTR&a{e: Especially preferred conpositions contain from 15
to 50 3t % nore pPetfumdly from 20 to 40 w % of sodium trPpédPyphosphate.
As previously indicated, all these preferred classes of detergent
conposition that may be prepared by the process of the inxgﬁtwn may
contain conventional amounts of other conventional ingredirehts; for
exanmpl g, bl eaches, enzynes, lather boosters or lather controllers as

b op raﬁ@&ue&fed@ﬁggb&ss B eh 00 sk AGLLISE AL QN B0RRLS, perf umes,
dyes and i} QLS W& Srried BRIEffiR: P€ I ncorporated in the product at any

sui tabl e stpQfid igRdiehtd 8s ShekiiddsbioeteRd 8¢ RHixoh QF I EALO Rk bl 1 ARG, Bidg a stirrer

di fficul tygspdad de@b ehivinth ¥iaGhitdr @8l BOtsw/m € Suitable for adm xture in the
hi gh- sgeed m xer/granul ator, and which are not. The process of the

i nvention has the advant agg—over conventional—s e}%-ciryi ng processes that
no el evated tenperatures anednvolved so fewer 2 tri ctions are inposed on
the way in which heat - sensijtievide #tyydrdéddnt s such3&8 bl eaches and 35

enzynes are incorporated int¥duneapeatduct. The iﬁ&'ﬁ%tii on is further

il lusttated by the foll ow nelodiem-cppavmptigeetiesapl eS¢ iin which parts and
percent- ages are by wei ght] SPAM®SECH#R her wi se stat®d. [EXAMPLES 40 Exanple 1
A 750 kg batch of hi gh- bul K-AfBHEMeisic eRP¥PYent powder ihaving the fol | owi ng
nom nal formnul ation was preedéi‘foéed‘? fisi ng a Fukae :(T?ﬁdd Mar k) FS-1200

hi gh-speed mi xer/ granul at of :nga‘f?:m ) 55 | 5i5e

<y

“This amount of sodium carponas represemst a 4.9X excess over
that required for neutralisation of the alkvibenzense sulphonic acid
{soe paragraph (i) below).

50
(ii) water (0.375 parts, = 0.61 wi% on total solids) was addsd, and the mixer was operated at the same
stirrer and cutter speeds for 1 minute 30 seconds. Linear sikylbsnzens sulohonic acid (23.5 parts) was
added over a period of 5 minutes while the mixer was operaied ai 2 stirrer speed of 80 rev/min and a
cutter speed of 2000 rev/min. The temperature was meintainac beiow 300 by means of a cooling jacket
55 filted with water. Throughout this step, the reaction mixture remained in particulate form.
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9 EP 0 352 135 Bl wt % Li near al kyl benzene sul phonat e
25.0 Nonionic surfactant ' .0 Soap
1.0 Zeolite 4A (anhydr.) EP 0 352 133 & 35.0 10

N

Water with zeolite 9.99
Sodium silicate 4.0

Acryl at e/ nal eat e copol yner — T} 1.0
Sodiyum sul phat e Py ;g:;:;'g:'f/sof ol | B 1. 77

Fl uor escer 2 LT 0.18

Sodi um car boxynet hyl cel |l ul ose 0.9
Sodi um éar bdheliauid : solid ratio at the end of step (ii) was 0.39. 15.5 Tot al

added wat er (i) When neutralisation was complete, binder in the form of further water (1.4 pary), gp@@mic@ig
0.8 Enzyne surfactant (2.0 parts), were added to the mixer, which was then opsrated for 3 minutes at a stirrer spgpdg
25 of 100 revlﬁsgrlz quirfecutter speed of 2000 rev/min to effect granulation. The temperature was maintained

0. 25 100. 00 30" §HE Byareeps Y coding iagket flathmihgrat e Paucht’ diis Sipnvas ggppnular solid.
surfact¥nt in this conposition was 1. 29:1_ The process was carried out as
follows: (i) Solid ingredients gJompigsid i ed hetmas were dry-mixed in the
Fukas m xer for 1 m nute, using| ®okdsias Peaf teghaeth.@f : 100 rev/ mn and a cutter
speed of 200 rev/mn. 35 parts Zeolite 4A (hydrated) 34.0

Sodi um gar beR&kdid : solid ratio at the end of steptfly was 0.40 o

Sodi um car bg¥yAeBkd i lnG@®bd 1410885 was then addél 2 23RWialdMSik kieGRke? was operated for 2 minutes

4.0 Acryli chrepdtitbspedaadby id@inin with the cutter tulned oftl LOT eSCer

0.9 Fatty acTi resulting powder was free-flowing, hdd. £ Bulld Gensitv of 850 gllitre, and contained 73 wt% of

Tot al sol igd8icles <1700 wm. The particle porosity was10.185 Thi s anpunt of sodi um car bonate

represemt ed Goldlrédspeskiee sithosagre pplader (r8amus) medlerzpne grenutes 1.4 mat)ivere rikediwith the

al kyl benz exqedes ysipgheonlicg dren.cnd pelmp -23@adp e G ispiprddel dogive HBIlY foimulatpd thigh-bulk-

(0. 375 pardeasity deterg@n peyden kering excellentpovdergprafies: added, and the m xer was

operated at the same stirrer and cutter speeds for 1 mnute 30 seconds.

Li near al IEEBR%Ze sul phonic acid (23.5 parts) was added over a period of 5

m nutes™while the m xer_ was operated at a stirrer speed of 80 rev/mn and a

cutter speed? br o fe@fﬁﬁ?l?qg?aé‘?pfmg %???JP’E"W;@ '-'}?g]*"ﬁ ?a.'l“??ﬁosuﬁae?ﬁB waﬁ@f’%gr]
a_mixture with the acid, instea uring Step {ii). A sitnilar powder was obfgined. :

by neans of 280 I'ng | acke £ e)\ W th water: roughout this step,

t he reactié;(gmmgture remai ned in particulate form 10 EP 0 352 135 Bl

30

The procedure of Example 1 was repeated, with the difference that 5 parts of zeolite were added to the
mixer during step (iii), after addition of the binder but bsiore granulaiion, and only 6 parts of zeolite were
added as a flow aid in step (iv). A similar powder was cbiained.

35 Example 4

The procedure of Example 2 was repeated, with ihe Giffersnce that half the anionic surfactant was
added in step (i) as a powder (Marion (Trade Mark) A390 ex Hiiz'. A similar powder was obtained.

40 Example 5
This Example illustrates a procedure in which in-situ neutrziisaiion is followed by the addition of a
spray-dried base powder, and the mix is granulated togethser in: the high-spesd mixer/granulator.

A 750 kg batch of high-bulk-density detergent powdsar having ihe Tallowing nominal formulation was
45 prepared using a Fukae (Trade Mark) FS-1200 high-speed mixer/granulsior:

50

&5
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Total Iiquids 23.88 Solids as % of total 71 .95 5 The liquid
solid ratio at the end of step (ii) was 0.39. (iii) Wen neutralisation was
conpl ete, binder in the form of fgurd f@r{znater (1.4 parts), and nonionic
surfactant (2.0 parts), were added to the nixer, which was than operated
for 3 mnutes at a stirrer speed of 100 rev/mn and a cutter speed of 2000
rev/mn to effect granul ation. The tenperature was nai ntai ned bel ow 50[ err]
C by nmeans of a cooling jacket filled with water. The proguaaitsof this step
was a granular solid. 10 Total |iquids 27.28 Solids as % of total

69. 18 15 The liquid: solid ratio at the end of step (iii) was 0.44. (iv)
Zeolitee (a furthesnbirpankglbeasenkeruagtedaas a flow ai d25 | e the nixer
was operated for_ 2 mnytes at atstrrrer speed of 90 rev/Im i wWth the cutter
turned off. The NEBIPPASySIWAST s free-flowing, had a bul'k density of
850 g/litre, andseaptai ned 73 wt % of particles <1700 [err] dhe particle
porosity was 0.1 llr,rygg peckl es of the same pasier (0.8 parts)
and edZzyne granu?es ?6:?" 1. rt(s?B Werfe3 mxec[ with the povvderldJsd ng a rolling
drum and perfun¥Wat@x2wi sprayed to give a fully Yornul at ed

hi gh- bul k- densi tq)bdq%grp@g_qmcm/\der havr ng excel |l ent powder4 g operti es.
Exanpl e 2 25 The progedur a Was repeated, with {hg difference
that the noni oni &Y 513&& %)95-)5(3 g‘p é)(}'y S mxture with the acid, instead
of during step (isddium?stilptiahe powder was obt ai ned. Exarrpl:b -8 30 The

procedure of Exagg. %5%‘9@ repeated, with the difference thm15 parts of
zeolite were addéa 't e i xer durlng step (iii), after é{kélon of the
bi nder but bef or ScagiiamulcarhaxymeththiSeE b T% of zeolite e added as a
flow ad in step gdabhum ASB8Azde powder was obtai ned. 35 Xxadple 4 The
procedure of Exanple 2 was repeated, with the difference thatghalf the

ani oni c surfact ant was added in step (i) as a powder (I\/arlon (Trade Mar k)
A390 ex HDie). A simlar powder was obtained. 40 Exanple 5 This Exanpl e
illustr af'@s’atﬁ f??li’%éfﬂ?yé’Wﬁ t?/\HPb’P?”??@S*P'P&“ﬁéUY”Pé?fl"%"é'f“?”d'ﬁ‘s 1529? ‘ol l oned by the
addi t Pon '?5“1)] % G2iRd ﬁ 1\%% ? ; h‘8 Jix is anu at ed toget her
in the hi ,ewm.%‘*i/, g it T pers g yﬁjffc‘kg SR P iy At Kk Sy
det er gent Bo er havi ng Tow ng nom Tal fornul ation was 45 pr epar ed
usi ng a Fukae (Trade I\/ar k)—FS——LQOO—hw—h—-speed—m—*er-l—gr anul ator: 50 55 EP

0 352,135 Bl parts Linear jal kyl benzene sul phonat eko

25. 0 Noni oni ¢ surfactant Zeolite 4A (hydrated) D izg | 2.0
Soap Sodium carbonate {ogane 1.0 10
Zeolite 4A (anhydr.) Sodium carboxymethylceliulese @ %4 35.0 Water
wth zeolite Sodium silicate P58 10. 0 Sodi um
silicate Acrylic/malsic copolymer foas | 4.0

Acryl at e/ mal eat e copol yner| Fatty acid {35 ! 1.0

Sodi um sul phat e Fluorescer N ! 1.8

Fl uor escer Total solids P 2487 | 0. 18

% *5.98x excess over amount reguirsd for nautralisation

(i) Water (3 kg, = 1.22 wt% on total solids) was added. and the mxe; was operated at a stirrer speed of
80 rev/imin and a cutter speed of 2000 rev/min for i minute. ™ Howing ligquid mix was then added
over a period of 3 minutes while the mixer was operated =t ’w sarng stirrer and cutter speeds:

45

Linear alkylbenzene sulphonic acid -
Nonionic surfactant
Total liquids (including wate:)

50
The solids therefore represented 70.4 wit% of the liquids/sclids mix during the neutralisation step.
The liquid : solid ratio at the end of the neutralisation siep was (.42, The {emperature was maintained
below 50 °C by means of a cooling jacket filled with waier.
Throughout this step, the reaction mixture remained in pariiculate icem.

55 (i) When neutralisation was complete, a spray-dried bass powder {238 kg) of the following formulation
was added to the mixer:

12



Sodi um car boxynet hyl cel |l ul ose 0.9 20
Sodi um car bonat e ' 15.5 96. 4
The ratio of zeolite (anhydrous) tgpt@igdl 138y Soap surfactant in this
conobosition was 1.29:1. 25 The process was carried out as follows: (i)
Solid ingredients as specified bel ow were dry-m xed in the Fukas m xer for
1 mnute, using a stirrer speed of 100 rev/mn and a cutter speed of 2000
rev/imn. kg 30 Zeolite 4A (hydrated) Sodi um carbonate Sodi umparts

car boxymnet hyl cel | ul ose Sodium silicate 15.2 35

Acryl.i c/ mal ei ¢ copol )l/rrer 3.8 Fatty acid 3.5
Fl uor escer Tinear alkyvlbengepeTspdiphamates 25.0 2457
40 Nonionic surfat®a®®x excess over anmount requiged for

neutralisation (ii)\Water (3 kg, 1.22 wt% on total solids) s, added and
the m xer was opera?g‘apat a stirrer speed of 60 rev/mn and avﬁtﬂter speed
of 200014 ev/mn forZéokitet dATHenhyldrowi ng | idquid m x wWas t has.added over a
period of 3 m nutes b€yt i : s opergted at the sane igrer and
cutter speeds: 45 L?%SF gﬁEﬁl‘%égéﬁgasul phozi c acid 2{8. 1 N&?It.oq:li o
surfactant Total |i88fds™ FhéRGEERg water) 103.5 50 The sol i%d therefore
represented 70.4 w Zeof1a8e/hadehds/ eebodymeyx during the neutyg isation
step. The liquid : $o Ld rat}lo a;__ the end of the neutralisatigtn step was
0.42. The tenperat uPE W% ARIRPASed bel ow 50 C by neans of &-doling
jacket filled w th RéueresFaroughout this step, the reaction . a8ure

remained in parti cuggémgwﬁ,lo%ggggéwet Lhi )cet\_(,}li Hoagutralisation o'\as conpl ete,
er (336 “ ol ' '

a spray-dried base pow of “the f ow ng fornul ati on "was adde
to the e xer: 12 epigmicarbgonage parts 5 Lilfed |
al kyl benzene sul phowatér 25.0 Noy onic
sur fact ant 1.0 Soap

1.0 Zeolite 4A aanr 3 ) 2 , 35.0 .10
Water with @ gﬁl ‘8 ix granulated for 4 minutes at a stirrer speed of 80 rev/min and a cutteﬁ_(}sﬁeep ?&Q? m
uring step (i),

silicat é5 rev/min. The spray-dried powder contained sufficient free water, in addition to gfaftfdded
A | at e/ Ithat {IO further aidition of water as binder was necessary. )
Sg{:l?/u% €/ (%f?l e%litg ?anB %p&f kg) was then added as a flow aid, while the mixer was operated fo:J‘TlrQigt]tg ata

r%peed of 80 rev/min with the cutter turned off. .

Fl uorescer The resulting powder was free-flowing, had a bulk density of 891 g/litre, and contain&i é@mSPGf um
car boxyget futcies @h4ogluase 0.9 20

Sodi um car bonat e 10.5 Water

3.0 Examples 6 and 7

This pair of Examples illustrates the benefit of cooling with liquid nitrogen during the neutralisation step
35 (ii).

Two 750 kg batches (Examples 6 and 7) of high-bulk-density detergent powder having the nominal
formulation given in Example 5 was prepared using the Fukae FS-1200 high speed mixer/granulator. The
process was carried out as follows:

(i) Solid ingredients as specified below were dry-mixed in the Fukae mixer for 1 minute, using a stirrer

40 spoed of 100 rev/min and a cutter speed of 2000 rev/min.
kg
Zeolite 4A (hydrated) 285
45 Sodium carbonate 148
Sodium carboxymethylceliulose 5.8
Sodium silicate 30.4
Acrylic/maleic copolymer 76
Fatty acid 70
50 Total solids 4848

(i) Water (6 kg, = 1.24 wi% on total solids) was added, and the mixer was operated at a stirrer speed of
75 revimin and a cutter speed of 2000 rev/min for 1 minute. The following liquid mix was then added

565 over 5 minutes while the mixer was operated at the same stirrer and cuiter speeds:

13



and the whole m x granulated for 4 mnutes at a stirrer speed of 80 rev/mn
and a cutter speed of 2000 25 rev/mn. The spray-dried powder contained

sufficient free water, in additi ¢ 550l fAdtgqadded during step (ii), that no

further addition of water as binder was necessary. (iv) Zeolite (a further

60 kg) was then added as a flow aid, while the m'xer was operated for 1

mnute at a stirrer spee eV er d ,}ILLEI’ turned off. The
resul ting powder was freg- Er &f"zﬁ SFUR ?ﬂflaﬁ' ﬂ§ tyjof 891 g/litre, and

nionic

contai ned 80 wt % of 30 pa r] E les 6 and 7 This pair of
Exanples illustrates the |b ;§ é‘? tdq'g Ltg{ﬁ E uid nitrogen during the
neutralisation step 35 (ifi ,qmd ,,dgi kg batches ( nmples 6 and 7) of

hi gh- bul k- density det erge em—ﬁaJ—-fornuI ation given in

Exanpl e 5 was prepared using the Fukae FS-1200 hi gh speed mxer/%ranul ator.
The pr oces“:f‘%ﬁ@"’%’h?frﬂfee’tﬂu'ﬁﬁvasﬁmﬂé’?I”l:?v@"‘e' papdsSHpre d‘cﬁe?Fgf é’dﬁ()@r’ﬁ"é""é%o % &V i ed
bel ow wer dof PIHPS: E8f BAMRIHE ‘WR’HWW'&@FS giptained helqy 4 utgheg '@*‘0"40
speed b 1 aRPHSIUAE BT BE SR droothg i ’{?}“&"h"gﬁ? ;?%% o
fat e

( hy drat e d) mperatl.g In both 'Examples, the reaction mxi

thro hout the n ho S|
148 Sodi u \#n a% TG oHbIaS Sinder 18 163 dafwméw 1-CBYE) was added to th
30,4 Acryl uﬁér%pséapeﬂ BT /2000 reu/mil. o e g e

n operated for 3 minutes at the
7.0 50z same stlrrer and cutter speeds to effect granulaﬂ_&l t al 50 ' ds 484

(i) Vat ergvf Booktd (a farther 8AkgMad/a BbW LidlaAk nsRsbl $0.4 N Se3 AcbR GadedWhilb IR rilkeX @ WaS
oper at ed ajperdted tor I FRiuteSP & ExilreP$peddbof IBE YA AT Withith dattét Whidedlosispeed of 2000

rev/ m n f orrhd pdWdards Exarddies vad treasibwigy, hadjalbuk danitywasz2it daen, sddedaired@n wis of

m nut es pdnticlee <t f9@ um. xer was operated at the sane stirrer and cutter speeds:
55 1320 EPhQp@EEr d Fxanidle 1 wvascaprodattiof bilnian pelk dersitd phomiaping onlyl 69 wityy & paldifiponi C
sur f act ant700 um. 15 Total liquids (including water) 199 Solids as
% of total 70.9 Liquid: solid ratio 0.41 After
addi t i onBgmeege l'i qui ds vvas conpl ete the m xer speeds Were i ncreased to 100
rev/mn/2000_rev/m n m nutes. For he enmper ature was

mai nt &1 ned o8 B3 E} ?‘g 8UFEh Selerosh @%%ﬂ%wg. tg‘éf‘i“%”gl’ﬁ? inal fopraufiatipR, was

spr ayi ngp'P‘?aaﬁfiﬂ“a'“?\F k3 9'1)3 HEMBYRERYE Eor Exanpl e 7, the liquid
nitrogen cooling was ontted—and-the tepnperature rose to 52[err] In both
Exanpl es, the reaction m>ture remained in par {i cd¥at;e form t hroughout the
neutrgli sation st ep. (iii ) RS IBsH-ER sLiSRhAON | Wag s£anpl et e, binder in the
formof further water (6 KodonMRSsiddss tO0 the mxeg at stirrer/cutter
speeds of 80 rev/mn/2000 [reyim n, and the m x¢r was ;then operated for 3

m nutes at the 15 sale | Stdolité 84 (amHyek)CUt t er spqeslss tjo ef fect granul ation.
(iv) Zeolite (a further 57 Wwgdrvas zeittl ow ai d, andofit dorescer (1.4 kg) were
then added, while the n‘ixjprswmsmmerat ed for 1 n‘imute} at a stirrer speed of
80 rev/min with the cutter Acawgdalaafefcopohimer powdler 2.8f ;Exanpl e 6 was
free-flowi ng, had a bul k deSvdiumpuifate821 g/l itre¢, &AM icontai ned 81 wt % of
particles <1700 [err] 20 F'Uoﬁq@fgomder of Exafpl 8% iwas a product of

simlar bulk density but ¢oiPddmsPREVHANY cEiglosg db of o partl cles <1700 [err]
40 Sodium carbdnate 1800
Added water 2¢ !
Speckles 0.8 l
Enzyme C.51
Perfume 0.25 ‘
45 Flow aid 18
10C.00 ;

The ratio of zeolite (anhydrous) to total non-soap surfactant in this composition was 1.44:1,

The process was carried out as follows:
(i) Solid ingredients as specified below were dry-mixed in the Ful@e mixer for 1 minute, using a stirrer
speed of 300 rev/min and a cutter speed of 3000 rev/min.

55

14



e e——

'E'x/é'r_r'pl_-é 8 25 A 20 kg batch of high-bul k-density detergent powder having

the following nomnal forrmulation was prepared using a Fukae FS-30

hi gh-speed m xer/granulator: 30  gpg 352 i35 B Li near

al kyl benzene sul phonate 23.34 Nonionic surfactant 1.5 Soap
0.7 Zeolite 4A (anhydr.) (35.83 Water with zeolite

(10.17 35 SodrumrsTirTcats 4.0
Acryl at e/ mal eat e copol yner 2 0 _Sodium sul ph#8 ¢ 1.72
Fl uor escer Sodi um car boxynet Hsblitc 4 hydrasie 0.9 4.z |

Sodi um car bonat e Sodium carbdnte0 Added teTe |

2. 0 Speckl es Sodium carboxy@etByidsligop S RCI

0.61 Perfune Sodium silicate . 25 45 RS ,

Fl ow ai d Totalsolids 1. 0 100.00 TheZiatii o of zeolite

(anhydrous) to total non-soaprhiddnfoasiopddtiuiRarbétai r&RIERASH dniapitoiimdelylsd4: 1.
The process was carried out ascdsObvkeOMSamduht)redaéd 6k degiiRtbnenthe as specified
bel ow were dry-m xed in the FRixgagzénexaphohiobeid ardifattitadic (seSbdrayraph Gy i rrer speed
of 300 rev/imn and a cutter gpeedthebxcd&0rraspandsrionhe 5% wi% preserEl tid 382 135 Bl
parts Zeolite 4A (hydrated) formulationto 8&ide aBaditnum car bonat e

18. 72 Sodi um car boxynet hyl celTul ose 0.3 Sodiumsilicate

4.0 Totgl s@l Wer (0.375 parts, = 0.61 wt% on 1 sdids) Wl ia8aeB R Me Aiker SRS bpHMSAL: BRI ©
represent edsgiBd 8100 QeWR bR & cud¥r HESES S060BHmh G aRRUNS0 $eBsHAL. IB6l tcisWing liquid
neut ral i sat murdast ddBedadviiyd PRIBE BIEEMBUbPRINBItR rikdr had MCbpbraiioh Yat A6 icaind &6 and
par agr aph (kutpr dpeddsw) . t he excess corresponds to the 15.0 wt % present in
the final formulation to provide alkalinity. 15 (ii) Water (0.375 parts,
= 0.61 st % on total solids)[was added, and the mixepri%gs operated at a -
stirrer speed of 100 rev/m : 0O rev/inmin for 1
m nute 30 seconds. The f ol Ijo\featpHylbenzpre sHPhanigreeic wa s -Bdded over a period of
5 minutes while the m xer Ve &ibperation at the cdffelstirrer and cutter
speeds: 20 Nomog;::ll"sduérfactant 0-; :q
parts L¥near al kyl benzene qulfhithIS€ acid 21 .85 Fatfy: acid

lj@s as ; ﬁiﬁL Total |iquids

0.65 Nonionic surfactant 2§ ° uid,s;{?°;§9ta' e
Solids as % of total quid : sofif52tp3 e

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.
(iii) When neutralisation was complete, the following binder mixture was added:

paris
% Water 1.8
Acrylic/maleic copolymer 2.0 i
Fluorescer s |
Total liquids 27.5
© Solids as % of total 53.0
Liquid : solid ratio .45 }

The mixer was then operated for 3 minutes at a stirrer speed ¢! 300 sev/min and a cutter speed of 3000
rev/min to effect granulation. The temperature was maintained belo~ 80 C by means of a cooling jacket
45 filled with water. The product of this step was a granular solid.
(iv) 7.5 parts of zeolite, and 1 part of amorphous sodium aluminosilicate {Alusil {(Trade Mark) ex Crosfield
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 rev/min with the cutter turned off.
The resulting powder was free-flowing, had a bulk density of 822 wriiire, and contained 85 wi% of
50 particles <1700 um. .
Coloured speckles of the same powder (0.8 parts) and enzyme granules {0.51 parts) were mixed with
the powder using a rolling drum, and perfume (0.25 parts) were spraved on, to dive a fully formulated high-
bulk-density detergent powder having excellent powder properties.

55 Example 9

A 20 kg batch of high-bulk-density detergent powder built with sodium tripolyphosphate and sodium
carbonate and having the following nominal formulation was prepared using a Fukae FS-30 high-speed

15



Liquid: solid ratio The tenperature was mai ntai ned bel ow 50[ err] by neans of
a cooling jacket filled with water. Throughout 30 this step, the
reaction mxture remained in partgpigdatRsiggrm (iii) Wien neutralisation
was conplete, the follow ng binder mxture was added: parts 35 Water

1.0 Acrylic/maleic copolyner 2.0 Fluorescer Total |iquids
27. 9 Sol mpter/gemuldorof t ot al 69.0 40
Liquid : solid ratio 0.45 The m xer was then operated for 3 m nutes at

a stirrer speed of 300 rev[mn and a cutter spgeq, gr 3000 rev/imn to effect
granul ati on. The tenper at ue—was—rart-ai-red—below err] C by neans of a
cool i rig j acket 45 fill ejLWﬁftfH‘kwlmf\@neSUmenaﬁﬁ ?cﬁ?@t f this step was a
granul ar solid. (iv) 7.5 p?ﬁ?@“’bf"Pi‘tf&PﬁF’f‘ﬁe and [1?2%art of anorphous sodi um
al umi nosilicate (Alusil (Tf30ENEFR =8x Crosfi¢l®%Chenicals Ltd, 1 part)
were then added as a flow i dedvomere the mixer |w&d oberated for 2 m nutes
at a stirrer speed of 90 rg "'H‘LEJ Y t he cutteroturned off. The resulting
powder’ was free-flow ng, h d\“ e density of 8@({ g{lltre and cont ai ned
85 wt % of so particles <1700ferr}—Coloured sps 1'8s’ of the sane powder
(0.8 parts) and enzyne granul es (0 81 parts) were mixed with the powder
usi ng a Tl lafinef clystpine yater-3olble (neEgalio sais i ot g9n-sper surispiprijretlisampesiiotivee a
fully,fot#hl at ed hi gh- bul k-density detergent powder havi ng excel | ent
povvder pld ér“i’i"%’%"m E?B""‘E&é "éteg"’aﬂ ORFOR S FalBiff 51t N Rh otk S ;/s“"""‘

det far d u" S prPATE=ioy ﬁ?ﬁ?ﬁ%’ﬁ ABMat
aﬁde[]g\?ln ”"tﬁg’ P%’frf 83&"'& &STze?eoﬁ“ gt;ZgRseﬁgga%?pg% §USI ng a Fukaee

: . process arred
F.S_ 30 hi g § d red ZIXg:gg %@Lfﬁ(xé&&aﬂuln@‘gojﬁnc %aswré' sgeed of 3%0
Li nearo al Ig GED ﬁ§ rev, ium tripol yphosphat e .0
Sodi um car ona e 40. 0 Added wat er
M nor ingredients 0—16- Alu3|l
flow aid 2.0 QSJQ The ratio oParE§rvstaI i ne wat er-sol ubl e

|norgan| c salts to total nonf sedpn Gfohaet ant m;gzhl s conposition was 1.9:1.
In ths fornulati on sodi um cpshumatigolypasspite €220 aE a major part of the
bui | ding system The sodi um canbonaingrediadts odycexy during step (i) (see

bel ow) ampunted to an approx| fettlebligs 8x excesqd @\8&r| t he amount required for
neutralisation of the al kyl benzene sul'phonic acid (see par agraph (ii)

bel OW)ao Tnﬁ) WJtQQ@ﬁa?ts)"Wa% aG@e'arén@%eQHI(er das &d@la&e@%a st%@r acaeo( dr)IOOT Q@mﬁ@ha gcutter
i ngr edi entspedied 8oodlrivirith 16 mindtel TR iFaaK ARYIITh2684 suighbniclacll (B KoSartd) SedIlided Sved I I er
speed of 3DPero@of M Min@d dhhie GYItrliRF waP @eehetltion3B0Me ke Biridi aRAES: $6dsUMhe
car bonat e temperature wésimaitaimactelsnst ¢ P mygns @5 P bating jacke2indd with water. Throughout this

step, the reaction mixture remained in particulate form.

35

Total liquids 31.96
Solids as % of totat | 67.90
Liquid : solid ratio 0.47

40
(iii) When neutralisation was complete, binder in the 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 rev/min and a cutter speed of 3000
revimin. The mixer was which was then operated for 4 minutes at a stirrer speed of 300 rev/imin and a
cutter speed of 3000 rev/min to effect granulation. The temperature was maintained below 50°C by
45 means of a cooling jacket filled with water. The product of this step was a granuiar solid.

Total liquids 35.96
Solids as % of total | 65.28
Liquid : solid ratio 0.53

50

(iv) Alusil (2 parts) was then added as a flow aid, while the mixer =22 ~perasd for 1 minute at a stirrer
speed of 80 rev/min with the cutter turned off.
The resulting detergent powder was free-flowing, had a bulk density of 875 g/litre, and contained 75
55 wi% of particles <1700 um. Powder properties were excellent: dynamic flow rate was 133 ml/s and
compressibility was 2% viv.

16



Dry mnor ingredients
Wat er

0.7 Total
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SO

[ids

67.62 30  (ii)
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6 Ta9onatei apdihdving e fallelvinganominal igrmytiabOwasiprdppred\isite - Evkee H5+120Qthighrspeeds

conpl et &, mkaaresviatas t he form of further water (4.0 parts) was added to the
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(i) The solid ingredients were dry-réixéd iSO FukBo lrfiike ®r Y RRBR hidhga stirrer sped® o100

18.2

3.0

crystalline
act ant

inthis
follows: (i) The
1 mnute, using a

speed of 1200 rev/mn.
2. 04
&8:1) %Vater and alky?benzoenesulphonic acid were added over a period of 10 minutes while the mixer

was operated at a stirrer speed of 35 rev/min and a cutter speed of 1200 rev/min. The temperature was

35

maintained at about 45°C by means of a cooling jacket filled with water. 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 granulation step was required.

40

Water

Alkytbenzene suiphonic acid
Total liquids
Solids as % of total
Liguid : solid ratio

0.8
23.4
24.2
73.41

0.38

(iv) Alusil was added as a flow aid, while the mixer was opsratec for 1.5 minutes at a stirrer speed of 80
rev/min and a cutter speed of 1200 rev/min.
The resulting detergent powder was free-flowing, had the extremely high bulk density of 1050 gllitre,
and contained about 70 wt% of particles <1700 um. Dynamic flow rate was 71 ml/s and compressibility was

50 4.7% viv.

Example 11

55

17

A 60 kg batch of high-bulk-density detergent powder having the following nominal formulation was
prepared using a Sapphire (Trade Mark) RMG-100 high-speed mixer/granulator:



Sodi um tri pol yphosphat e
Dry mnor ingredients
Wat er

38. 0 Sodi um sul phat e
‘0.2 Tot al
and al kyl benzenesul phoni c j

sol i ds

6.6 30
66.84 (ii)/(iii)

ded over a period of 10 m nutes
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40

Al kyl benzene sul phoni c aci
as % of total 73.41

was added as a flow aid, w
stirrer speed of 80 rev/m
resulting detergent powder
densi t'y of 1050 g/litre, 5P
[err] Dynamic flow rate wag
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erdfefl for 1.5 ninutes at a
of 22200 rev/nin. The
had he extrenely high bul k
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Sh
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RMG- 1Q9 hi gh- speed ni xer/gréﬁéqeatbeff"e “iulfahsat'OEI@eeb‘?.’.@Q 135 B1 Li near

al kyl benzene sul phonat e
Sodi um car bonat e

Sodi um car boxynet hyl cel | ul &€& ge”ﬂ'a

Bl ue dye (phthal ocyani ne)

0.1 FlzowTlie mocess wea wtieddqdilay fellows:

gédft?ds reH¥pisaiop &y 35. 5
Added g)a t -1 vrtd, ﬁeétg%q‘ ) Q%?yvinatenals 5 0
ted by %?%'Eﬂ'é’f*’ L BRHPT ne © 0. 3
0.1 10 Per f ume
1.0 Water[err]

5.0 Sal ts (@Selictingredients as specified below wetddyy-mixed inAtbcRedstye froweionkeminute, usivgi 8 stisier ( see
bel OV\/) 15 speed of 75 rev/min and a cutter speed of 2880 re\zmiAdded after neutralisation ( see

bel ow) 3 Added wat er about

and generated by the neutral
(i) Solid in
1 mn
cutter speed of 2880 rev/mn
25.

out a®*foll ows:
the Sapphire m xer for

Sodi um car bonat e
30

1-1.5 ww% the rest

is fromthe raw materi al s

sati on reaction.

pals The process was carried

godlu car

‘%g ?fpg% :

-a,nﬁgl--424)

*This amount of sodium carbonate represanied a

|:°[1ea ‘pbel ow were dry-m xed in
%r ,sp)eed of 75 rev/imn and a

Jd pol yphosphate  35.0

5.0

a 4.47X excess

over that required for neutralization of the alkylbenzene

sulphonic acid (see paragraph

(i} balow:.

(i) A liquids premix was prepared by mixing 0.1 parts of phthalocvarine biue dye and 1.0 part water with

35

acid of 93 wt% purity, also with the Silverson mixer.

The liquids premix was then added to the solids mix in the Sapphirs ixsr at a liquid to solid ratio of
0.47 over a period of 5 minutes while the mixer was operated at a stirrer speed of 75 rev/imin and a
cutter speed of 2880 rev/min. The temperature was maintained below 3% = : by means of a cooling jacket

40
particulate form.

a Silverson mixer, then mixing the resulting dye dispersion intc 22.18 paris of alkylbenzene sulphonic

filled and circulated with water at 25°C. Throughout this step. the reaction mixture remained in

(iii) When neutralisation was complete, the cutter speed was reduced to 1440 rev/min while the stirrer
speed remained at 75 rev/min, and minor solids (sodium carboxymethv! csllulose, fluorescer) were
added over a 1-minute period, together with further flow aid (Dicamol 42Z4). The resulting mix was

45

granuiated for a further 1 minute at a stirrer speed of 75 rev/min an

o a cutter speed of 2880 rev/min. The

material was then discharged over a 1-minute period with the cutter furrad off and the stirrer running at

75 rev/min.

The resulting powder was free-flowing, homogeneously blue coloured, had 2 bulk density of 800 g/litre,
and contained 90 wit% of particles <1700 um. The mean particle size was 332 um. Dynamic flow rate was

50

81.1 mi/s, and compressibility was 9.2% v/v.

The powder had a rapid rate of dissolution comparable with the besi high-bulk-density powders

presently on the market:

55

18



*Thi s anmount of sodium carbonate represented, a 4.47x excess over that
required for neutralization of the al kyl benzene sul phonic acid (see
paragraph (ii) below). (ii) A I|qu||:.’518 B%%Eé was prepared by mxing 0.1
parts of phthal ocyani ne blue dye and f par water with 35 a Silverson
m xer, then m xing the resultlng dye dlspersmn into 29.19 parts of
alkylbenzene sul phoni ¢ aci d gfF=93—wt4t atrso-with the Silverson

mi xer. The |iquids prenix was_tIDedse5e0§ [ﬁ%WWH”QHY Lds mix in the Sapphire
mxer at a liquid to solid rdgtio af 0.47 overes peri 6d of 5 minutes while
the m xer was operated at a gtirreis speefd of o rev/imn and a cutter speed
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to the addition of flow aid: 35 Before After
neutral i sation ' neutralisation 40 Exanple 12:

5 parts Forcal U 2 g '&a?rpl 424 45 Exanple 13:
- 5 parts Forca?%% after parts neutralisation; 1.3

parts D canpol 424 after neutralisation 50 Exanple 14:

The liquid to sofid ratig@adt tite dn@ro€ @k neldralidatior step in thess Sxamples were therefore 0.55,
1 part Docaami0604&spedtidely. EP O 352 135 Bl The liquid to solid ratios at the
end of the Alghree pdwiderawerfresfi@ying monoheseusibbivapblegedierdehat ik déngities diealsh tha®. 57
and 0. 60 79kgljiec@the @bwder opertichwere aptolieisr s were free-flowi ng, honmogeneously
bl ue col oured, and had bul k densities greater than 700 g/litre. O her
powder properties werejas follows: 5 12 12 1313 144 3{| el d <1700 [err]

(Wt % 90. 3 8112 83—t Averagetpartttte—stize \CI r) 607 709
698 10 Xf;?a;;?:m ngﬁ(iucr:n Nl 73r at7§1(nﬁ1/ 120 120

a . oA
125 Bulik density (g/l) Dynarmig o ate (m'/§§ 88 b0 !t_v solution (W% :
after '10 sec Bulk den é 765 2] 15 800
after 30 sec 7 4‘7 8 Thi%e results show t hat

t he sequence of additi )rDlagelaidn(m%Exar[pl g 12 gave a powded with a smaller
average particle size anggggssperior ratle fis i ggpluty-on! 20 Exanples 15
to 19 ,Jhese Exanpl es s1g%,t3b§eceffects of| difsf er apt flﬂvg ai ds added before
neutralisation. 60 kg batctes—of—powder—were—prepar ‘ed—by-t he general

d d ff t
b 08U Uselh L0Pu RUELAIELES o, 3 5400 0 WL SRl TN

(1) Fl oW/ K98 PRECIS Y, a"fasﬁpeﬂ%r Y. 55 zeolite (5 parts)
D canob (E At 110 0. 49 Di canol (5 parts) 17 0. 53
For cal Di canol (2 parts) 18 0.51 Filtroseem

(5 pts) oS RhpiéslshSw Bk Secs Dt different flow aid-238ed bsfore ~oHAR8H (5 parts)
Di camol (1 gdalgtnatcRés of powdd? WFEEfrofFdAPS the @8nodl BroSd¥0MNisbd) int I6vicu® IEkAVYIER Jout
tabl e. | fusivg diferddCarSRMB of difentooaradl £ idiBwgave the best conbi nation of

properfies. 15 16 17 40 Bul k density
5(98/ i)l tre) 85 07/?2\86 AEAgrrZ;)ie ngl]ld 9(04’9 Yngvrvngd S{Upg% e'%;E\L E(fi\g‘tsl@p ii) 2285
Dynamic flow rate [(nm 1%) 11055 gaphte (5 parts) 1C05®9m¢r(‘b@sti biflity (%/v)
10.5 L 10.0 1 518 Dissoltftio ";%(5 parts) | -

17 0.53 orcal U (5 paris) Dicarnol (2 parts)

18 0.51 Filtroseem (5 pts) Dicamol {1.5 pts)

19 0.56 Dicamol (5 parts) izicarnol {1 part)

35 Powder properties are shown in the following table. it will be seen that Example 19 gave the best

combination of properties.

15 {18 far |

e Bulk density (g/litre) 730 | 736 | 7z

Yield <1700 um (wt%) 825 90.0 | 850

Average particle size (um) | 723 53¢ 1 5dn

Dynamic flow rate (mi/s) 110 8t e

Compressibility (%v/iv) 105 100 1 188 |
*® Dissolution (wt%): ’

after 15 sec 383 | 648 | 4339

after 30 sec 58.2 78.5 g 23.7

50

55

20



.

after 1_5 sec ) 38. 3 64.9 43.9 after 30 sec

58.2 78.5 63.7 50 55'20 EP 0 352 135 B1 18 19 Bul k density
(g/litre) 751 736 Yield <17 % 85.6 86.3 5
Average particle size (err) 536 %éggéy%%%c flowrate (m/s) 115 1
15 Conpressibility (%/v) 11.8 11.0 Dissolution (wt%: 10

after 15 sec o 58 8aftenm—30—SET 74. 6

78.2 Exanples 20 to 22 The general procedure of eabl'Per Exanpl es was
repeated, but to give powdel Busdersty @ity a mixzd sprréactjant system of
al kyl benzene sul phonat e (pr ¢p@ided 7@umbitey al ijsaBiBoh) 8ahd al pha-ol efin
sul phonate (post- added as Agﬂmrama)qmeieﬁi@(smutﬁﬁn) 5§he if ormul ati ons were

as follows: 20 20 21 Dypdniis/loyaate e syl Phon at“é~ ? 26.1 26.1
22.7 Aefin sul phonate Compressibility (3vig) 21§ | 1128 0 Sodi um

tripol yphosphat e 3 d{gsomt,oﬁ@taja) 32.10 25

Sodi um car bonat e 260 S—Ftaw ai d (Di canol)
5.0 .0 Flow aid (calci { é‘ﬁens séc” - 554 %68 2.0 Sodi um
car boxynet hyl cel | ul ose 1) gfter30sep 5 115 PBubr 82 dr

0.3 0.3 0.3 Perfune 0.1 0.1 0.1
Flow aid (D canol)[err] 1.0 0. 5 2.0 Salts, water etc
to s EXxemplas@0@p 22 100. O 100. 0 Added before neutralisation 35

2 Added after_neutralisation The powder properties of Exanples 20 and 21,
as shown in tHe QGB‘P’F'oWCﬁ@j”‘i 8’o?aé"e' %@“E"eﬁd‘t"s $eR§RIPT: ibEhiRt 3P REWPYTE CRAIning: & FRied

t hose of Eigéfﬁfg REYIBRS RpprEd ?‘2”1; Rfsaon PR > BT UREsEIe RPSH ut
inferior fI® 55‘””{) 8?5’8?‘13 38‘§*'°">26“e f°'m“ S were as WI%ul k density (g/litre)
780 2680 830 Yiel d<1700 [err] (w4 1 84.-3 89. 8 Average
particle size (am 527 578 Dynamc f1 ow ra&Oe (ﬁ1/s) 22100 103
Conpr essi bi | ity (/V). iy ddlo supndied 26D SSAUY T Qa7 (M % 50
after 15 sec 0|efu5§|pﬁonate 48.5 298 terg 30 ggC _
75.7 68. 3 77.7 55 [Exeyu RSolypRoshiite? The geger ads.progedure of earlier
Exanpl es®®*was used to pr epw'ua\ SAdhaln t ri pol yphesphat s-dui Izb odet er -

Flow aid (Dicamol) 5.0 5.0

Flow aid (calcite)* - - 2.0

Sodium carboxymethylceliutose 1.5 1.8 15

a0 Fluorescer 6.3 0.3 3.3

Perfume 0.1 0.1 0.1

Flow aid (Dicamol)? 1.0 0.5 20

Salts, water etc to 100.0 | 100.0 ! 100.0

' Added before neutralisation
35 2 Added after neutralisation

The powder properties of Examples 20 and 21, as shown in the following table, were not significantly
different from those of Example 19. The powder of Example 22 had a higher bulk density but inferior flow

0 properties.
20 21 J 22

Bulk density (g/litre) 780 780 830

a5 Yield <1700 um (wt%) a7.1 843 | 298
Average particle size (Lm) 527 578 i 445 |
Dynamic flow rate (mi/s) 100 103 . 357
Compressibility (%viv) 12.8 13.8 -

Dissolution (wt%):

50 after 15 sec 589 | 485 -

after 30 sec 75.7 68.3 i 77.7

65 Examples 23 to 25

The general procedure of earlier Examples was used to prepare socium tripoiyphosphate-buiit deter-
gent powders having the following formulations:

21



gent po’\)vders having the follow ng fornul ati ons:

21 EP 0 352 135 B1 23

24 25 Al kyl benzene sul phonat e 29.8 25.1 24. 3 Sodi um
tripol yphosphat e 52.0 35.0 5
Sodi um car bonat e EP %382 s = 45 0 25.0 Flow aid (calcite)
- 2.0 5.0 Sodi um car boxynet hyl cel | uI ose 1.5 1.5
1.5 Fluorescer (Phottnme—=t 0§ 2 0.3 0. P Per f unme
0.1 0.1 0.1 10 n\A/:.ur?(._,CaI’T'D| 424) [err]

2.0 2 AlkyibAAteps sulthariates et c |t @9.8 25.1 Z30. D 100.0
100 0 Liquid:solid safiirotripolyphosphate ). 680 200. 42 30 Dp. 45 1 Added
bef os e neutral i sat| 8odiun gaecbeade af t er nelit r &Pi Jat45@n |[152%owder properti es
were as follows: 2[3Flow aid (c2kite)’ 25 20}{Bulrk cen@ioty (glitre) 800
800 830 Yi el dSleum@fiw}hyFW%e 1.584. 01 93.;3E 89.4 Dynami c
flow rate (m/s) | Bmorescer (PpgneC) 20 AvePdge p813t| cl €%ike (err) 742
455 25 Exanpl es 26| P¥U9 The eneral procedurie f! e.arl%‘ler Exanpl es was used
to pPoduce 60 kg b f'&ﬁé‘g(%?a"?gﬁl4hm car boi%' e- —0 buil 7 ppwders to the
f ormul ati ons shovvnl p’é g\ﬁi'gslet‘? anpl es 2 ggg 2 ,04Lh 3] gha-ol efin
sul phonate was post—244zd® & fnfmm‘ 78—y —+rl Exanple 29 it was

added as 40 wt % sol uaqldsﬁbefaﬁveﬁra'ﬁetmral isation but before the addition of
the greater part of ?fdded gfter peubralisation

26 Linear al kyl benzene sul phonate 19.0 18. 29 Al pha-ol efin sul phonate
- Powder st waié RODIRWS 67.0 61. 0 Flow aid
(calcite) 4.0 4.0 40 Sodi um
car boxynet hyl cel | ul oge 5 FruorescEr zgr’ (0]¢ bfpe Clzs 0.2 Perfune
0.1 2 0.1 Flow aild (Di cannl _424) . 2.0 Water, salts
etc to 10Q. Bulk densit@/®e)i qui d88L| ijdéat | &3C 0. 36
0.50 50 55 22 EP ( Q8@<178GLBIWt%) 840 | 933 | 884

Dynamic flow rate (mi/s) 385 a0 120

Average particle size (um) | 742 455 J

25

Examples 26 to 29

The general procedure of earlier Examples was used ic produce 60 kg baiches of sodium carbonate-
built powders to the formulations shown below. In Examples 27 and 28, the alpha-olefin sulphonate was
post-added in the form of 70 wt% paste; in Example 29 it was added as 40 wt% solution, after neutralisation
but before the addition of the greater part of the calcite.

30

35 26 £7
Linear alkylbenzene sulphonate 19.0 8
Alpha-olefin sulphonate - 85 !
Sodium carbonate 67.0 sig
Flow aid (calcite) 4.0 4.0

@ Sodium carboxymethylcellulose 1.5 .3
Fiuorescer (Photine C) 0.2 g2
Perfume 0.1 et
Flow aid (Dicamol 424) 2.0 20
Water, salts stc to ¢ 100.0 3008

*® Liquid:solid ratio T 0.36 550

50

56

22



28 29 Linear al kyl benzene sul phonat e 20 7 22.5 Al pha-olefin

sul’ phonat e 5.0 2.5 5 Sodi um

car bonat e 62.0 58.0 Flow aid (calcite)

4.0 5.0 Sodi um car boxynet hy EPdl 352 136431 1.5 1.5 Fl uorescer
(Photine C 0.2 0.2 Perfune 0.1
0.1 10 Flow aid (Dicanol 424) 2.0
2.0 Water, salts etc to 100.0 1430. 0 Lpqquijd: solid ratio
0.50 0.44 15 g'ralkﬂge(?lgﬁretsblsr?on%er € By P o0 26

27 Bulk density (g/lit pha-olefin sulphonate 60 5.0 2.8 800 20

Yield; <1700 [err] (w% Sodium carbonate 93. 17 620 95.7 Dynam ¢
flowrate (m/s) Flow aid (cafcfte)? ™ 40 VO. E) AVer age particle size
(err) Sodium carboxymethyl&@fifosbt| WaiSs f 3und5t hat the poor flow

properties of the povvd  IFIudfosdaX @ARINECL6 could hye sbibsgantial ly i nproved by
postdosi ng a smal |l anoumerigde sodi um tri pol yiphasphpt eg.1 2%
wt % godi um tri pol yphos plFiivaid (Ripanaoy éz) t he dyjnaracc flomorate to 55.5 m/ s,
15.0 wt % sodi um tri pol yp¥etsshistes to npr oved tihedodynpnbeofliow rate to 60.0

m/s. 30 Liquid:solid ratio 0.50 0.44 28

29 Bulk density (g/litre) 880 796 Yield <1700 [err] (Ww%

92.8 9 R déNpropaities Wdr®us mtv@ (nm/s) 75 92 35

Corrpres&blllty (% v/v) 13.2 Average particle S|ze (err) 491
268 Clainms 40 [ A process for the pregar au;élen of —argranl - def er gent
con"p05| tion orleenponent—havinga-bulkidensity of af lea 7 650 g/ litre,

whi ch process | ncl uBldsdensdite (Hitrep of neutrallstlong a |iquidoacid pfecursor of
an apponi ¢ surfact afitld #170hua ¥ i d wat ¢r- solW¥Wl e al kal i n@s.¥norganic
material, the procdd¥apefionyatelmshct eri ged byd7dhe stieps oF9.045 (i)
fluidising a pactiAYPageragisieisige Wiler - s¢l ubl e -al kal i ne i $8F ganic|materiai in
an anpunt in exciess fend thagthe FRebw Rsbeftiod of IR WPowd bisbrhS8 16 QRkdivanal |y in

admi xture with costatalybipeoved tyaostpeingiaGthbibirfousta) bddfuim tigdblydhd3pigs Speed

m xer§ gr anul at or7.5hve%isngjurb blpblyhosphate mpnyedibé tdiami el eateCitl65.5 APs;action; (i)
gradual | y addi nd5f % gediuhn fpawpbessitate improvdughddygamis fiererdiond 6020 higr anul at or
while maintaining a tenperature not higher than 55 T~ whereby
neutralisation of the acid precursor by the wat er - sol ubl e 50

al kaI | ne inorgani c nat er rat—occurs—whie—the—ture—~remains in particul ate
form® (iii) granulating the nmixture in thd h8hisp@ed ni xer/granul ator, in
t he presence of a |iquid| Burdersity @wieg)eby g ggoanlilzas det er gent conposi tion
or conponent havi ng a bu| Kietlerigdoinm pft%pt ||leawts 65@0.g/litre is forned. 55 2.
A process as clained in flbamamiclffowcdtatnalst er|i si8d | negthat the particul ate

wat egs sol ubl e al kal i ne i héenemisipilitveteer) al jconpr | sés2sjodi um car bonate. 23

EP 0 352 135 B1 Average particle size (um) | 491 - 268 | M S * 28

29 Linear al kyl benzene sul phonate 20.7 22.5

Claims
40
1. A process for the preparation of a granular detergent composition or component having a bulk density
of at least 650 g/litre, which process includes the step of neutralising a liquid acid precursor of an
anionic surfactant with a solid water-soluble alkaline inorganic material, the procesa being characterised
by the steps of:

45 (i) fluidising a particulate solid water-soluble alkaline inorganic maieriai in an amount in excess of
that required for neutralisation, optionally in admixture with one or mcre other particulate solids, in a
high-speed mixer/granulator having both a stitring action and a cutting action;

(i) gradually adding the acid precursor to the high-speed mixei/granulator while maintaining a
temperature not higher than 55 * C, whereby neutralisation of the acid precursor by the water-soluble

50 alkaline inorganic material occurs while the mixture remains in particuiate form;

(iii) granulating the mixture in the high-speed mixer/granulator, in the cresence of a liquid binder,
whereby a granular detergent composition or component having a bulk density of at least 650 g/litre is
formed.

§5 2. A process as claimed in claim 1, characterised in that the particuiate water-soluble alkaline inorganic
material comprises sodium carbonate.
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Al pha-ol efin sul phonate 5.0 2.5 5

Asff)gi u’m cagbgng:)gl um car boxymet hyFEEeJOd Qgé)ﬁgsaao El gWF?iugr (eggle(r:wmwuuwulﬂns' " ,!I’

0.2 0.2 Perfunme 0.1 0.1 10

Fl ow aid (D canol 424) 2.0 2.0 Water, salts etc to

100. 0 100.0 Liquid: Jorrararto 07 5'0“"'0‘44 15 Powder
properties were as foll gws—26 i R"llk dedsity (g/litre)
800 800 Yi lehedr atiylPOGefesuipfiongtat ) 207 | 223 93.7

95.7 Dynanmic flow rate (|niphgjolefin sulphonate 3. 580 l 2.8 70.0 Average
particlée size (m Sodium carbonate 6597 !*FEwas found that the
poor flow properties of |tHe" #dkaeie) of Exanpl p 1%° coul #°be substantially

i mproved by postdosing 4 §9%.‘ | caRpIATYIeRIuIessd| und-S tei pofyghosphate: 25

7.5 Wt % sodi um tri pol ypHos e&feé(PhﬁﬁP&bed t he| dyta ic $fow rate to 55 5
m/s; 15.0 w % sodi ”m”'ﬂowﬁ’{bﬁ’c%r%%s |rrpro~/eag'$ ; dyna\r:Flc flowrate to
60. 0 rﬂ7s 30 Water, efc to 10 .0 ! 1":‘U j 28
29 Bul k density (g/1itrd) ooy . 796 Vi nkc%f,ﬁ( 2Eerr] (w9
92.8 90. O Dynam c fl ow .q‘m\,\n‘.a}q +5 02 Corpressi bility (% v/v)
13.2 Average particle size (err) 491 268 Clainms 40 1. A process
for t hgs pr ePAVEH PBPErisE warede falesar  det er gent conposi tion or conponent having
a bulk density of at least 650 g/litre. which process includes the step of
neutralising a I quid acid precursor of |an aniznic surfactamt wi{h a solid
wat er - sol ubl e al [KaT1 1 mat eri g, Proce 0] acterised
by the steps of:| 45 %E'Li%ﬁ?ﬁﬁ* i di si g a pgg;l cul Ete ?@El,d wafer - sol ubl e

al kal i & i norganij c rr@e,qarn{mafow Ao (m,s)armunt i N extess of t hat;gpequi fed for

neutralisation, jopti @l de3ba,|t,ae§£ymm ure mith one or rmre fyher particulate
ction and

solids, in ahlg =

a cutting action; aF tﬁﬂd‘SIF’P ﬂ&‘ﬂHPPFg“eF ﬁ’eth%l?ﬁwderr?f BREPe P ceuls Rehe
hi gh- speed m xer / ! “ Sﬁ’gﬂm r °‘§t?2§ﬁ$e? *éfFﬂ‘fp€°ﬁ'?Batte hi gher than
55 [er ﬁ C,where Owt/ﬁggltjgl [% h@glphate lmP ﬂrge mv(:l“rpllc{[%L 5§§

wat er - sol ubl e 5
m xture remains in particulate form (iii) granul ating the mxture in the
hi gh-speed mi xer/granulator, in the presence of a |liquid binder, whereby a
granul g§ detergent corrp05|t|on or corrponent haggi ng aebgl k density of at

| east 650 g/litre is fornmgd ctatrmed in claiml,

[o )
characterised in that the [p 2‘?’5 £ B’éqﬂérei;/at er ssg%éjbl 69 aI kal i ne inorganic

mat eri al conprises sodiumic PRG at ; 5 3 Bl 3. A process as
claimed in claim2, char actgﬂam;s f‘i’ltr e /B)st) t he "parlt i égul te water-sol ubl e
al kal i me i norganic nmateri gl FE n?c%e “n4§1arb %teln adm xture with
sodi um bi car bonat e and/ or w. u... m' } M rocess as clainmed in any
preceding claim characterised in that the aC| d precursor is a linear 5

al kyl benzene sul phoni c aci d.
Claims

40
1. A process for the preparation of a granular detergent composition or component having a bulk density
of at least 650 g/litre, which process includes the step of neutralising a liquid acid precursor of an
anionic surfactant with a solid water-soluble alkaline inorganic materizl, the process being characterised
by the steps of:

45 {i) fluidising a particulate solid water-soluble alkaiine inorganic mazistiai in an amount in excess of
that required for neutralisation, optionally in admixiure with one or more other particulate solids, in a
high-speed mixer/granulator having both a stirring action and a cutting action;

(i) gradually adding the acid precursor to the high-speed mixei/gianulator while maintaining a
temperature not higher than 55 ° C, whersby neutralisation of the acic precursor by the water-soluble

50 alkaline inorganic material occurs while the mixiure remains in particuiate form;

(iii) granulating the mixture in the high-speed mixer/granulator, in the cresence of a liquid binder,
whereby a granular detergent composition or component having a bulk censity of at least 650 gflitre is
formed.

55 2. A process as claimed in claim 1, characterised in that the particuiate water-soluble atkaline inorganic
material comprises sodium carbonate.
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5. A process as clainmed in any preceding claim characterised j
liquids to solids ratio at the end of step (ii) is not greater” . ﬂll

10 6. A process as clained in bng claim characteriseddntthat s =
in step (ii) the acid precursoraﬁogggg$%0er a period of from2 to 12
mnutes. 7. A process as clained in any preceding claim characterised in

t hat watser Aipfockd3tds @R AN PEIMOZ, chfactiisddag &lah@é pitidulict iler-aginth MaBRURBEHHici N
step (i), matariahtongpiees sbdiwd cdrsonae O.a0mixrenitd svdiiod Bicsedziomitheduamt siibate.

solids present in steps (i) and (ii). 8. A process as clained in any
precedi g &lmacass shelaimert @r anyamlededing blaitn. thacectsdsed ds that e exid Argpurserdp a( linpar
conprese sdblihgnzepasdinbprt &id- n adm xture with one or nore detergency buil ders
selected fromcry- stalline and anorphous al kali netal aluninosilicates,

al kal i ret AlProseRe P HiaiMed In aqn arepRdicg Gl charrsiertse In Ha iy liayidyp Selids Lot 1t W ned
in any preBStAPAY isciobgrpgierdfa P48t eri sed in that the solids present in step
(1) further include a surfactant in powder form 10. A process as clal med
in any fre AHCAY fl%ﬁ"ﬁﬁd ;Bg{;\g qugeé’knfg 5@"icﬁar?%?é{?edt'ﬁg‘ag'(gISl‘eas(")ﬁ?eegcé%?re‘f”hsc’rs‘tsep
(i) incl ug@idsgover aperiod gt fon 2 912 INUREt or gent base powder. 11. A process as
cl al med 7."a iﬁe%’:lgscggﬁ&ginqn | e dind?Er ,ta‘ra aﬁtgl%eb th {hga\LntJr I?sein{?@cfu&édcwomoe s

sol ids pr ez g’t&r grétuisbr)in 'siab 'H.AF afl a bUREbrorH o4

. i ko dE5k RAL bhdel bR ihiow
aid. 30 1 borbieRGESSpsaFaal @l Med in claim 11, characterised in that the

flow aid is zeolite, anorphous alkali netal alumnosilicate, thermally
treat ed genl dréc@ss &AkiIGimbE® in BHyabredBBIRE @lmn, @Adridibricdd iANYa: canfiimapresent @fstdph@se,
and i s addegingrite edtivantitthat®fin dndaure with ofle Wit Hpre hRBEEQMHUIdYes $diea@bl from cry-
conposi t i ostallinb3nd An@procesial astatdlanimsiticates, atkal/minlebesthatrg. ad aibngrescheagdhct eri sed
in that the total solids present in step (i) 35 anount to at |east 60
Wt % of t9eAtpeiceds as gl int 4ny mregedingenieim. icharaptesippd(in fhit thespiidspresers dnesiep (B&uriBerai med
in any preedderpsudicinhip petssr @¢t-eri sed in that the total amount of free
water present in steps (i), (ii) and (iii) does not exceed 8 wt % based on
the tot ol AEr5eRS;at caifmed My pisceding slaigy, ghagactedsed Inythadhy Pifs gipgenpineteB & AY el ai m
char a®t er i 8 & -grief AiProshBese 8MFEF at ure in the hi gh-speed ni xer/granul ator is
mai nt ai ngd ,bel ow 47[err] C throughput ste .S(Qi I 6. APLOCESS a3 Gl med

. . . aracteri i at te. pasiicdiate solids present

' oy et Rl o U B e e g Al

m xer/ granulat’or 1S bowi ©'shapea an as a substantially vertical stirrer

axi S. ;A551 £ o R LCRERARS ciiin il "BGrabtblisBN ¥ th: $R8EH BY 1S LRl arfoRAERGHEN hegd 1N
that I't fUublAREsICATRRAT 1bdlés Shifh cAdite SFTondcEEs Barfnl i 8hW cohtiblnlifdR Gt Padef Ul at e

flow aid, ishdadd inaPabuntQk trdrk 01 Owizh, baded-en He Maleompssidehe granul ar det er gent
conposition or conponent after the granulation step (iii) is conmplete. 50

18. A prmcagsocas £|chinieadn afy gréa@bing didim, claacadcke in wadnd ftal dobds drdsentfid sep @i d i S
finely diviadedt@nrbeshéotsd theustal abropvsitagirdsem at #gp (hhermal |y treated perlite,
calcite, diatonaceous earth or a conbination thereof, and is added in an
anount of4. Armepess. & ¢lamed O a0y %yechdirge dlaitn chabpstetisst 41 theoiivp Gd4! tamawnt off Goe water
process as Pekent imsters @ @1 aad (i) tges netrrxpase BavtP SReepdi A thetiete! ceheestiobw aid i s
finely divided crystalline sodi um 55 alumnosilicate and is added in
an anfunts- 8Pricessis slaned dn any recggling climsuaragierisedin hpihg S RHBES N eIEpPd  EP
0 352 135 MBxerigranuigtor ismaintajjed balow.47BGINKHERGYLHEA e 1. Verfahren zur

Her st el | i konten Waschni 1.t el .oder .- it
o SR S RS A AR % PRBISEER
I ner as g

wi- xls. .
der N%utra Isterung e si gen sauren Vorstufe eines

ani oni scfyeR feRS fdScifiha Rl AG Bkl thiMOHeaLiLR8] haGRER @bkaldal8Nhe step of
anor gani schgh,iiak @hdiAhividdRidliae ibw aidNF aWQREInt 8fonVEE haly £ Reg ek g Eplighnet
i st durch diggent BSrdokifon o bampBhdnnirleP®b Braflid&Ss:dRii] i§ BoRdig. M gen festen
wasser | oslichen, alkalischen, anorganischen Materials in einer Menge im
Qoer sgNUfB, AlbrdcBREE claftod if dillim 8, RBarMBdibddah thaethd Wiy R i§ Aetiiiided BmbrBious sodium
gegebenenf aluhmBodiidatd\iRdraaly UnRgtedrbérlitéi darRis, adpmadelRr @re Br & bahedimation thereof, and is

t ei | chenf 6raded @nanfee®tig bOFdrem?2 tors.Cevttebasédoaitogetotallddmposition.

schwi ndi gkei t sm scher/ Granul at or, der sowohl eine RUnrw rkung als auch
Schnei dwi% Wemﬁsmn@{d;in claim 17, characterised in that the flow aid is finely divided crystalline sodium
55 aluminosilicate and is added in an amount of from 3.0 to 12.0 wi%, based on the total composition.
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(i1) allrmahliche Zugabe der sauren Vorstufe zu dem

Hochgeschwi ndi gkei t smi scher/ Granul ator unter Bei behalten ei n muﬁm&!ﬂl MS”H“‘
von nicht nmehr als 55 C, wodurch Ry 5§I | gaLl on der sauren Vi

das wasser| 6sliche al kal i sche anorgani sche Material stattfindet, wahrend
das Gem sch in Teilchenformverbleibt; 75 (ti1) Granulieren des

CGem schespdténtslapiubae hgeschwi ndi gkei t smi scher/ Granul ator in Gegenwart eines
fl Ussigen Bindemttels, wodurch eine gekornte Waschmi ttel zusanmenset zung
oder - konpoivertdhesnrzut Hestolleng &iaen (gokoehited Waschnatslzusanciesietnsy Gs0-kgmponegred mlt @br

W rd. 20 2 .Schigtgithad vemn mirdlestendm@SPradc woldei ddedrerfabien ek eshyite e hNetralisdaiy dmnsr

t ei | chenf or Miisyigen weusaneYdrelwip isiphe anierliskkeni Baptids, mA raineyaip$terc essentdslishanaslkalischen
Nat ri uncar b@nriganigerea Meteria einsgblieflatndenebe) dashVerprigsy agtgnnzeichph gt duedh die Schritte:
gekennzei chneti), Auydrbele giges teilchenRenipesy fstejievasteaddighen.ciiplselion, angropnigches dYipterials in
anor gani sche Riﬁ%’é‘f“i"&? '"P\IHP?'?"D‘HPC%WBQﬁﬁaq'e fU oingy ﬁ'F%‘@Fﬁi?PQ e\ﬁﬁP’Perf@t'?ti RIBReRRAS ifat

und/ Odzqz 25 Anm| |sc Irtﬂ% a1 anqlere rkun%aBaL& q‘| umem Hochge
vor ang enden

e i near E %51’ R e °o:;:':::
vor angehenden, ser lpah% ﬂ%}é fé‘n&ena

FILBSlgkeltenT;H2 ten am Ende dés Schrittes nlc t gro er a
0,60 isgf GHAR6RA d%%x%é@%yﬁﬂéﬁE&@ lterﬂﬁ(E?{eH'@rQnulaQﬁﬁlnLﬁe@Ehwart sines

gekennzel chneﬁuSs,ﬁ@mdamﬁagrl tt (ii) die saure Vorstufe innerhalb eines
Zeitrauns von wodich ethé gbkoniid MaschbigRgaammMebizthg odar kompdRsriad Mt &he 8EHNtERENRE M
vor angehendesn inggatetcbo ga gebilaag hirgekennzei chnet, daB Wasser vor oder
zusamen mt der sauren Vorstufe in Schritt (ii) in einer Menge von 0,5 bis
2,0 Gew. -3 Vedahegerchuhsmice 1. riaBarich | dekamz¢ichneti s (das )eiloteniomegee raeserlSsliche,
Tr ockennass @kalisehgeagerioenipchs Maferialiatriugicaryetf uatiaben nach ei nem vor angehenden
Anspruch, dedurch gekennzel chnet, daB die in Schritt (i) vorliegenden

Fest st of f Nafahrenrmegh oreach| 3 dadvrecl aekengzeipinet 498 ries dRIFheniSmigs ayqsserldsiiche,
Waschmi t t el Blfisghey ﬁ"°'93l]|'§“é‘év0€m€f"?' Ngrdumapibatah i ARBIFChHRR i ntiFtfyRigarbonat und/oder
Al kal i Fet al NFHRTISEUBEat en, Al kal i met al | phosphat en und Geni schen davon,
unf assen. , 4 Ver.f ahr en Anacl r nspr u

gekennzel Ch%ﬁﬁ%::g °|: %gzmblv s Elfnif rl\('s mc\ﬁio‘t;(El i gctga'e%gg%zé stugaFI 8 szaﬂrge# Siech
ein Tensid in E’ verformunfassen. 10. Verfahren nach ei nem vorangehenden

Anspr ugh, 5 dggithrl REKEMAZ &r&igehaen Fakbrsth edd#ﬂrcﬁcéy'kér{rke:(:ﬁr)et Vdaé Idéseﬁé?lmﬁg yop

Feststof f e @juBsigkBifehR8 BostsRfkMh Bfio\0ES Qéhmtetst(lﬁ @Rt YRR V0 4T assen. 11.
Ver f ahren nach ei nem vor angehenden Anspruch, dedurch gekennzel chnet daB

di e wahr eg)d vagdhfent dacK bihenv QbrahgRBERBSHE Anshb@tH, Glaautm Igakampeidtnet, SkOT schikt 1B deci N
verteilte tesacheniié nhdrmb &ids Zeiiaunisaoe? bis ah MinaBe fugedeBen Well f ahr en nach
Ansprueh 11, dadurch gekennzeichrne;, daB die Flielhilfe Zeolith, anorphes
Al kal i me-7.5%erfahrentrath aihermivpresgehandat Anspiaer, rdegwhh lyekssnekidhinet, dife Wasder vétadder t |
Di at oneener desapoer mitjdaesagesh Vedsiulgen Belwith (it it dinon Meege vdd 8.8 &is 2i0sGew.rPhel bézageniapler
Menge von 2 di§iir Sehrittgs\j) umg, (iiyarseagede Taepkengiagsef wpedelops Wdsamenset zung,

zugegeben wi rd. 25 EP 0 352 135 i 53 L M
S 13. YerfanpP g%‘hé??ﬂ%’ﬁh Fﬁcﬁ?"e “e& é’kee'ﬁ 'tbﬂ)net,
daB die in & '?QFT 3‘3" %@sl % 8’§dt ens
60 Gew. - O/ dé&pss ° °P) vor"l°f ek AURIT GRS °a‘Zﬂ’sa

betragt. ?aﬂren hach ei nem vor angehenden Anspruch, dadurct h
gekennzei h%&am Ma Ghén JEEEIQE Aith, 'Jéc A g§§mn'zéi i(dab ’dle( fn échh{{‘ﬂ)
(iii) vorlig és?étc%% oh Sl 18 Wpuh/erro dritEksbh. aU ' € ges

Zusamenset zung, nicht ubersteigt. 15 Verfahren nach ei nem vorangehenden

Anspr uch, 1¢d adhehied a8 bREH 2B8lakdaRéiien ARsrueh, BiadiGidh SfeRénmkzeibithed Qias die MESBhritt (i)
Hochgeschwi ReHidRich $86tsiRB Oin/sERIRJAMORASRSs WilbrafitbRkadghk e Umiwad end Schritt (ii)
bei behad ten w rd.
11. Verfahren nach einem vorangehenden Anspruch, dadurch gekennzeichne:, daB die wihrend Schritt
(i) vorlisgenden teilchenifdrmigen Feststoffe eine fein vertsilte teilchenfGrmige FlieBhilfe sinschiiefen.

12. Verfahren nach Anspruch 11, dadurch gekennzeichnzt, da die FlieBhilfe Zeolith, amorphes Alkalime-

55 tallaluminosilicat, thermisch behandelter Perlit, Calcit, Diatomeenerds oder eine belisbige Kombination

von diesen ist und in einer Menge von 2 bis 8 Gew.-%, bezogen auf die fertige Zusammensetzung,
zugegeben wird.
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16. Verfahren nach ei nem vorangehenden Anspruch, dadurch gekennzei chnet,
daB der Hochgeschwi n- di gkeitsni scher/ G anul at or Schal enf%' Hﬂuﬂ”jmmmL
eine imwesentlichen vertikale Bprhrggqggl%e auf wei st. 15 1

ei nem vor angehenden Anspruch, dadurob gekennzel chnet, daB es zu$at?lith 'den
Schritt des Anmischens einer fein verteilten teilchenfor i gen Fliel3hilfe

i N ei nets. Nefy@n \nach Binén ybrangkianBenGansprulh, Ziacden ggkdtbrdiétmpi, daB die in Schritt (i)
WAaschmi t t ebriagsarTMange e gaspmeed feststiitenpanisstbes, 60n@ade derde ISci@ttaiiorliegenden
rungschr i gesafieniZysapeenglzung stragtunf al t . 20 18. Verfahren nach Anspruch 17,
dadurch gekennzeichnet, daB die FlieShilfe fein verteiltes anorphes

Nat r isuni$t YaaheEs |"P9hc%ﬂ°m YorragaiPreieh ApRRrvah Flaf ved gplanpieichnely iafi die Geseminmte’Bner de
oder ei ne 2KEnsP Bsbritiam (4% gpe §iik vorisaenden freienewaswﬁg%ewm b’EJ°-°Qe"b€I“fsd'5 seraeyy, -
bezogen a&f‘saﬂ‘i”’@"ﬁj&%ﬂ'@t%%‘ﬁ%nsetzung, zugegeben wird. 25 19. Verfahr en
nach Angp ue h 17 dadur nzei chnet of:

vert el lf& g ramrlgpes%e?%)v % lT{ﬂéche Hanﬁ]j tor untS im)u ‘%ICZN ?er: l-glfptbezjﬁaltwgﬁyémvon
3,0 Bis 1 zogen au geben

W rd. 3 BeYRRAINGA! r%ﬂﬁvo?ar;%ér{@nd% Q)Plﬂh p&%%rck%epén‘ﬂpéi&ﬁk{ Qly Ghr WG (fgsemaps' tion

ou de COMPRRALhiScheArEuRERR ISehdlinfith | oS uity 3R it NFosBHRAMA CorfMaIo AR R4S
i Ns 650 a@iéistt re, ce proced6 conprenant |'etape de neutralisation d' un

precw seur acide liquide d un tensio-actif anionique avec un materiau

I NOr gami7(|Werfahtef alatheifidM Mélehgdfenden AnSprGhO Bt GekehRzelRhARCEB SSCusadiaCbdr | Sant
par | es plsasielesninvisohbreine( feih vbrilibh teildthbrdsrinigom FIBRIR ifneihe MMeagh oh Q20@&M2Que

al cal i n sGbwee zh\ddr gakdintsb [ Véasganittelzosan@ienstzdanaiet rkemgpnemd, inbehdeni pier Graouiie: a

cel | e n6cesgwhrteliipioagndet &t prefadtr al | sati on, facultativenment en n6l ange avec un
ou pkusi eurs autres solides particulaires, dans un n6l angeur/granul ateur a

gr ande ¥ Versaben aoenfnsprugy 17 SRdurgl geksnpreinhngt ¢ fﬂ‘%ﬁ'%wf%iemd'eﬂ%'@ﬁG@Ofpkﬁi

(ii) 1" addptivearipastiza s‘é?’W@c*dGe'gf‘@('fﬁfr Bl Calgil diatreepstean F%[?ﬁﬂa&'t"eur a

grande vi f’%‘@%?{t Ut PNEHMAAGP PR RaRE StfhEeHt énﬁ%&?’lﬁ“éd'ﬁé'eﬁ‘ 'Pe’B%fé”"& 55 C,

grace a q@di®oTg" Wit ral i sation du pr6curseur acide par |e rrat eriau

i nor Fanjg 'K}grfa%ref ‘%'ac'h”AnQ rdEhOEP:i H§’ fh SS‘keane c‘r{ é bé e‘ﬁil ¢ By ﬂH?e fe.ﬁ Q%m%f Rt ©

SOus formflatg% s| a eMe‘ﬂé gesamte
mel angeur Lgr, se en presence

| i qui de, par eque est constltu6 une conp05|t|on ou un conposant d6t er gent
gr anyy apdvEndiaatibhs UNe densit6 apparente d' au noins 650 g/litre. 2. Un o
proc6d6 selon |la revendication 1, caracteris6 en ce quOle matéri au
i nor gam. que prkcéd! gotiv 1N pdpRaion tdecomPosition o dompodaits BRergeralkired bydhatdaonat e
de sodi underdité bbpaphBCaale momb @80 | gditré, case prdestiat dodpredint Cé&tép@C e hbwsralisetion ctunoue | e
mat eri au préourgganiacjde ligdidsatium téngidiact Ghiolihue pac tun Cobtérian enacganigues midalid usolide
car bemat e hytizosgloble. impresddérs aregérisantaer leuphbses avirotleat e de sodi um et/ ou du
silicate deldotiidstiongis matérigh inprganicel 8lciasefide hysmsolge baiistigitredade gne quantits
revendi cat i #mériegiece Gl néegssaicea pett t16 melBlisafienc dacefiativement penG pdlenges g uactude est
un aC| de suP'F%ﬁ\‘rscﬁH@aS@‘&PRW%H'ieén@"? Fhiaglpnoeur/gmgulateur Epragde3igssq gygnt 2 la fois

M uns agtion JRgiltion B §B°UB? on | une quel con ue des revendi cati ons
pr60§’deni esf,:) kagi"ﬁ 0t B qr?g'v%ﬂu pige ??é' qle 99“ yafet,p ?gdeef'teﬁﬁgémgt of"i des a
lafin de |8 fsg?a WL A qwga"?a SUESE  une

SOU le se IOCL{’E andis que | elange reste sous

a riau_inorganique alca
quel conque g |cai 8 CP rec rrso en ce ue | e precur-

Seur Rel G &T ui%ﬁén & %Ln%e %‘dﬁs Y nn?éna%l{u%}arﬂ%te& 2 grhfaeiBHh Eh ko @Udish de
' 6t aPe ( 3ant liquide,
par lequel est constitué une composition ou un composant détergent granulaire ayant une densité
apparente d'au moins 650 g/litre.

_E-—

2. Un procédé selon la revendication 1, caractérisé en ce que le matériau inorganigue alcalin hydrosoluble
50 particulaire comprend du carbonate de sodium.

3. Un procédé selon la revendication 2, caractérisé en ce gue le matériau inorganiquse alcalin hydrosoluble
particulaire comprend du carbonate de sodium en mélange avec du bicarbonate de sodium et/ou du
gilicate de sodium.

55

4. Un procédé selon l'une quelconque des revendications précédentes, caractérisé en ce que le précur-

seur acide est un acide sulfonique d'alkylbenzéne lindairs.
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7. Un proc6d6 selon |'une quelconque des revendi cations pr
caracterise en ce que de |'eau est incorpor6e avant ou en I;ﬂm mml |!l| ll\!}e
pr6curseur acide au cours de |' 6t gdpep fdd 935 hans une quanti

a 2,0 pour cent en masse sur | a base du total des sotides presents dans | es
6tapes (i) et 10 (1i). 8. Un proc6d6 selon |'une quel conque des

revendi cab. dimspranées Setbprues quettangae e ressfdicatiorseprdgddenice Tamcibrisd @s cp nasle mpportians
| ' 6tape (i) desliquidenetelat satides@da froded¥pal@) seUpassugreunBl0ghge avec un ou
plusieurs 6dificateurs de dMergence choisis parm des alumnosilicates de
6t aux al Eal q”rFEOOQ%P%éS‘“%GUGLSPﬁqS% gés revendications| qrwgder‘tﬁes:aqsﬁ@@p leR e guedie Préstraux
al cal i rfs, etse¥eSide Bt ARG sur gee G e Rid 12gninulgs ap cerEBerdee Gh | ' une quel conque
des revendl catl or)s %gcedent es, caracteri se en ce egue | es solides presents

e
20 10. Un | '

caract ey i se( ?g §aue 4Ry €6 ?n sssep?ué'sagﬁr% % dgtﬁ A‘f\% Lig 85 ﬁ§s =24 une
poudre de bafe d6t ergente s6ch6e par pul véri sati on. 11 Un proced6 sel on

une quekCaRaesGe Soidn PR ol HalPled BREGHETLRE6dsREY, BhhRdibEeh &Nous fos WiRied €S
sol i des par th k@ ubRSrsRhS HiE BrtpréhAdhs ol BlbaRR d JodkMTBT SRRARIL avbd) uRdX Iolusidirs €
de fluidit6 gafkddufsideddsicgohte BB toarfhi ésSAumirnbailichds dbmsRUREIBAIRs SRIrshes bicristal-
revendi;gat i Qis, bids prosphaed & h&fuxQRaliRE) efldke néladgbsidk kaxice de fluidite est de la
zeolite, un alumnosilicate de nbtal alcalin anorphe, de la perlite

t her not r ab.t am, prebédd selapdues duelcordas ded rélieadicatiang @réodtletien t@actidisdbémna@ e esdelides
ceux-ci, et pefsentaganet'@apddheompreonapuienduiré 6n whdiceactif sde idma dg ppditer cent en

masse, sur |a base de |la conposition finale. 30 13. Un proc6d6 selon |'une
quel comquéo cissprecgdesrifind'ane enisongrEdgdevandissions aréerdeBry. suaciiisten eprue|ias splisieg|
des sol i des Rifsededans I'tirped) QompreapRat yrie)Podit ﬁ’%@ﬁ%?ﬂ?@“@&%ﬁ%% DB'E?”%'B’P cent en

masse de E}_iad%oqnpoa tion tot a{ﬁ&q gsseg‘{?g%%fa%]sﬂea%t !égb% 35 14. Un lide
6d oS I ([¢]¢) n es soilaes
AR R EPUROTG S8 S ‘Ef it S vy

lib ,
Clen: eeﬁr ﬁg% rUn prgic% Teelor;a%gekg %itff '1} céa};%\b%ér) Srg i t}ﬁiﬁa ShSire %Q%ﬂff %j?e gg % éﬁ\%@ En

| * une quel qu&n‘fﬁéls&e&é% &% leé?%ut@rd% @H&aﬁtﬁe al%ﬁlf &Cé l%' bl efr thaklidSsut @
tenpéra- 40 labasegyra%oggd%o,{ﬁ,algﬁ angeur/granul ateur a grande vitesse est

mai nterwe en dessous de 470 C pendant toute |'6tape (ii). 16. Un proc6d6
sel on |' URE BHURbBENSHILA I'0RSquEBIHRISIHEE AbvieRINRdRE BRESIBMES SarackRELEH RIqus R t6tRl J6€
que | e Bl arsolidge présghtsadent aEteier (i) cofdspeded Wi FHORS 60 @&l cem chondd®e aelaldmp@itiod un
axe d' agit attotale pesdnsstdand liéebé gpent vertical . 45 17. Un proced6 selon |'une
guel conque des revendi cations pr6cedentes, caracteris6 en ce qu'il conprend
en out pe M4.6inapecédé saiei Himgeudcanqueadesi leveaicationdeprédégenttisiode pevetdicatiingiréagdents,
fi nement di \dagetérisd £n e grrelauantiti tetale dlepualipre présegte Ziang lgspétapep Gl fii) etelilit necdérepae se,
a | a conposiReF BROWECTREN BBITPEYD2 icanaliomesdet €ifljent apres achevenent de

' 6t ape de %nul ation (iii). 50 18. Un proc6d6 selon la revendication 17,
car acterid %Pg’“l' une GUPIEqngye, dos gryendicaiions prEcidertesyeargciorisieap derdue la jempéra-

" al uni*hosi I‘j"EQE"é SRR R T ﬁﬁéa"ded‘éte?sae?ié’}al"fef“ée HFEPA Pt SePendat tpype

cal cite, de "PaPYit onite ou toute conbi nai sons de ceux-ci, et est aj oute

dans ue, S Eh8aP LU el 5ot o Bilcholleo BN IaRERr U b A Rade |2
t
o e T T B

de sodi urrhf:rwnssredehé §b|d%t| ubS fueRbrid BestandRdibhishs PHREdhEH calaéta@é ofl6e qrilcophprbdd O
pour cent erpnlGusé estapdlte thélang&8%n Aekitbive GOMRMS ipkrticuird FiMbieRt divisé, dans une quantité
allant de 0,2 & 12,0 pour cent en masse, & la composition ou au composé granulaire détergent aprés
achévement de I'étape de granulation (jii).
50
18. Un procédé selon la revendication 17, caractérisé en ce que l'auxiliaire de fluidité est de la zéolite, de
I'aluminosilicate de sodium amorphe, de la perlite thermotraités, de la calcite, de la diatomite ou toute
combinaisons de ceux-ci, et est ajouté dans une quantité allant de 0,2 & 5,0 pour cent en masse, sur la
base de la composition finale.
55
19. Un procédé selon la revendication 17, caractérisé en ce que l'auxiliaire de fluidité est de I'aluminosilica-
te de sodium cristallin et est ajouté dans une quaniité allant de 3,0 & 12,0 pour cent en masse, sur la
base de la composition finale.



