EP 0351 937 B1 Description TECHNI CAL FI ELD 5 The present invention
relates to granul ar detergent conpositiogp 0‘551@39 abul k density having good
washi ng performance and good powder properties, a process for preparing
t hem BACKGROUND AND PRI OR ART 10 Recent |y there has been consi derabl e
interest within md'seruﬂehergents industry in the production of detergent
powders having relatively high bulk density, for exanple, 600 g/litre and
above. Parti cul saTECHNICALFIELD has been paid to the densification of
spray-dried powders by post-treatnent. EP 219 328A (Unilever) discloses a
gr aQBI ‘ar | ow phos pHet rresdett isvegiant relgtesnivo gianylas rdefergentaqomdositipnssef r high- tafikydengity ehaving good
slurfy to give avatigerepumare achenod perrdegrropertiosy anda pigerss it erepadngethedf  sodi um
tri pol yphosphate builder and | ow | evel s of 15 inorganic salts, and then
post dosi ng sol i BAYKBROUND AN RROBIART sodi um suI phate of high bulk densi ty
and of smaller par |cIe S|ze than the ba e wder , thus filling the vo

bet ween base B %ﬂyt l'JU}J rqqp FP;B?YW“ rp ‘f tion of

JP 61 069897A ( ‘tfﬁ §"' t e Sy, ; rtl;:ular

pouder cont ai i i °gw n i o %.og fgts g, ?Eﬁaymga;w;ﬁg

bui | der (ZeO| I t%? c ntai rﬁgje elgvep @s hjat nd low levels of
oFE;%EtE s

granul ati ng tfs nangt r‘a n Lm spl I?ategsgf% H ' dglﬂlty and of
bei ng car r' ed OlWnafied p 89 sz@% C(ﬁe 9 %wd@'g@lng fi |ﬂ thb RS HbtwébnStiks asv?der partlcles and
properties” havigiQudty HHJuBIFriPbdil dehgityS ze up to 10um and optional

bi nder. 1t woul a.np&atsséd?at(xaopa.sé?&em %c&s@@edmén é(ﬁfréyg:fnad" drhdnt povtdaecomammg a high
spray-dried powd&el df anibild Suriddtdny akdf HleRNevdPoMbuider @editelR sBibjéthed stidceshivilly 1d Rllverising and
t he surface- i aprguiiaeg #6@Méntsind higRspedd MixeRrariiRior, MegyranlRidn BEiAEErdA dutliWBe presence of
pul wef i sed mmat erahahgesr BNiHpRiviAgl sirfacd properiest havinh ap aaakige tpatifle Bize)lip LIOKm and optionally a
density. The surdndeet iwopid appeltha (e ths ,highspeudi naiker/granuatdr the bprayetiriod pavdier is initially broken
particul at e sol iddwrs tech firmsstdte fedivisiohi thensafagerdmpowing iagant end aptionalhirglercaré khgn added and the
required in or deelvergedymaterih gratutptedctorirasa finabprofuch of Highr bvikirgnsitit The | sarfageimipecving agent,
or cakes. EP 22%hgh s fineladividel] pagicuate solid sechde dherggdium @lumpinpsilicate, iscapparntly required in order
i norgani c sal t, ¢ eeveatébmesmposition {fpro farming Intariergebalis o cakespr ay- dri ed base powder
prepared as in t heERaBe Blifelieq) shrelgses mogidosg P Gy el{nRApIing ritpraseip tsall. rierrRyample, sodium
restricted | evelc@8pnalgntocr spsayrdried Base Powqes Propared at gyt phove-septiened JP §1 9PFTf (Kag} and
hi gh bul k denS| t "*%"gp? d'mn?ted qup) of sejublp e'mt“f"emgama.se'ei 19ofiedlucp bﬁ'tseé’é"é density

whi ch t t
!t II:]I po: ;phzggﬁat eo rl@r@ﬁ tsggsgi;ode; Slp V\g& Sﬁ%‘? | n| nﬁ‘gé?f ?exer%?nt cowders
n|

ate ar lfle e{oHtsed ina m?rumenzer
"maruneri zer' (1(: 3}%‘7 ever ose use 0O
the same appar at %lSngg tutlaere %ﬂhg ' Qf@gpp MQ Ergraf?\ﬁlatg Q ﬂ&eda{e eht rE)owder
the pl‘ esence :Qf To Pa Iq I n@t rd&&tg onﬁ:g sthB I tumerizer™
The "maruneriz ercomb‘rQSQf’E i s§ n§a||§ 8% Ho ed {ataElQQé szﬁtHrQB eHRH dn@lafti@Wabe of a

t abl e positi onedyyhég v | SthootGanie theSdidasianiadd adsboiatedOWitnl thidlapparatus is that it
snoot h-wal | ed cwddo&erpowdztseorgtaaasb/m ie%mmlpat.ad sid &iktridutidnS andW peritlilkScohtGiining a
that it producese@os@igh gaspodibn Bt b@ssiZaaparnicds.asuchgheiictiViedbitPgdol bidortiéh &R dispersion
di st¥¥but | 0N, soaRBarkdibriftids, t gaftiddigtly i6 Wt perit@e 3hdredurdtioy elayhindi viiisheP a8 psdd in QEpadése and
oversi ze parti cloger faSiastarnpvastiigohashieesh THis tan[be @ppatking ®Che tongmeasstiegdstp et wasiom fabrics,
40 charact eri stan¢® maphinel wastihgipddg ta mhigiolerel efestaget ur e short durati on machi ne
washes as used in ERagehezdd @rgteoidhGamisielr dissipsese e PESHsi ingvhieh oth BRTRYdried (gptergent powder
be apparent to tchuainiRgn s gbr loves (eB5 0P D @nioni Strtactat d mixed with 98 ingrganis dyidge (sodium
washi ng | eads*t drirglypilogpheteeeresodig ajyminosilinste aud spdiem Garkonaepprsk-goBacedcey| high pressure
di scl oses a prod®ega i compasier Gehilpanator) e semensted material. aer/pmqval of siversize Ma ?"aéa“d fines,
hi gh | evel (30- 8*5"‘9\9! G}t)a"‘tﬂﬁ‘eda'ﬂﬁ"@rﬁ%"eg'lﬁ’t‘?' Zepaalys: fog ejgmpley av“‘“f"ﬁeda'FPdt WB‘Ptjat‘H % or rotating

bui | der (sodi um9" ¢ org]soe urg al rréiaterr do %ﬁrr% xm amajorpmpomon
car bonat e) and o? gq 8 6:t%:n’:el’q 3\?!::11 é\ urfa nt ﬁwh lly or
("chil sonat or® f :@ PEPRTSY Jevractgt {ip
. omin om )ln a -s e mlx r ula
and. f ' nes, ist % s an\ylﬁéh nté‘gpéafz@hddsﬁhon &y mﬁgd"‘m Knead@r, then
fluidised bed, cU ﬁtecmn)%%ll’l arﬂ co th fﬂgy dwlded zeolite before being granulated in a Marumerizer.
It has now been found that spray-dried powders containing moderate or high leveis of water-soluble
s5 crystalline inorganic salts, including sodium tripolyphosphate and/or sodium carbonate, can be granulated
and densified in a high-speed mixer/granulator, if necessary after pulverisation, without the need for an
"agent for improving surface properties” or similar pulverulent material, even when high levels of anionic
surfactant are present.



orum or pan. EP 158 419A (Hashi mura) discloses the preparation of a
det ergent powder by m xing a naj BP 0850887 Bilon 50 of soda ash (preferably
70 to 85 wt % of the m xture) and a m nor proportion of surfactant (wholly

or pred 'Fn?ntl noniloni c)..in a high-speed m xer/granul ator. DE-A-3617756
describ E iy constituents of a corrpos'ition are mxed in a

kneader, coat ed d|V|ded zZeolite

t AR oS eyl

bet prtoat IatloR raydes o Bl o oy E lrbonl pion o

opr ay; di hﬁé"i g}gﬁa?g;% b o °Az=ﬂé'§%§§ ‘Zl?’é <P T B 3 s Wi s
cryQ/aI 1 frérgqég%lw%% otn %ﬁg ri pol yphosphat e and/ or

o o S s e o,

m xer ! gr agg A Qboondtd, NECESSAry

"agent foshewaaﬁtqworw(bﬂar(;)%eﬁg an@mm i opfidnaify! diflel @terddH bmpoHeRE o mw;l al,
even #hena kb spebEMRbigraliatt tia Qf\if Bot® bk rﬁﬁta@tm\ aRd £cuBing 3&BA, in the absenes ofh 5@ 937
B1 DEFI Ntmbmarﬂ:aua%ehi\wwr Taﬁadar S5RAbs nARNSaRIB $¥6 il Gesteathil dsess for
t he pr epvheraby géhulfionaing téhsitidalion etbeikgai%&y & @pa368sDigiite £6 efBB@ONENt having a -
bul k density of at |east 650 g/litre, which conprises the step of treating
a parti QETALED BES@ummmggTﬂaumEmIomorrpr'i sing: (a) from12 to 70 wt % of
non- seap detergent-active material, and (b) at |east 15 w % of
wat er - sol uThednventips fsa¢dncaneedi with ragarodiess ®Baihe preparativh wtia dejergamti pawgier combining high |
tri pol yhils dertsitn. goadipdyvdar propettiasrand exchitontortashingtane clpaning perforeanéed of (b) to (a)
bei ng at | Bwagresentinvantors haye dound thatit tisferganhiesse dewder grenared by ppostshlesmetipdiand we %
to in aceitgnngGbentialigvels ofjwaiercsoluble crypfaline ingragee Balts may pe proprgseddn p High-sprgda
cut t i g Mhergrapylatar. withept thereed for ther usq of Pﬁe#@"‘d?’v’!"ﬂ@ﬂ"%&\”?‘?eo‘!ﬂpaf"és fyang the or
i rrph‘fw PEndefion Sieg ﬁﬁr%?fé?'{eﬂé%{ 2§l GBPBR%HY (Kad) o giye 2 defls wate bavingdaqd flowm
wher eb "Eﬁpﬁlﬂ? e¥en ﬂ@h‘g‘fefsl%a'l"?"lfr?“'fa&ta A frecette p uchis characferisad;by
g/ 1 tre oG AKeY 8 '°' f;, RITCYIN) Dpya vefyEmp PRAS °I%’s“'1‘h'8a‘°"

i nventi ' 9§°°(,doaﬁ T e e A %"gkf oPolRES: hr eparation of a detergent

powde? crggggrw‘ ng Qérgh buI k density, good powder properties and excellent l
washi ng g performance. The present inventors have found that a
det er gent P%%n?f%& &m&wgrﬂ 0B wiltth-bhRteCerf BRI HorGAR ssms)% Rsdl Bon-
subst antshgl suhgXt &) Witnin'Bd Ginge> O tHoR] G4:F SV@T, Mokd PBtelablp Fr&lR 014G 15811 An SFp¥cid
pr oceess%ggfé,,gd fandd h§@,g@ (@agm,g% mghadsd ator, without the need for the use
of an "agembremBly thdTREMY Pavddt bdndird iR 8f wmeas 16170 iwkg df WRtepEahblel @dtdine St ep
as prestdoldamél sdig. AbRveil s Q6RAADtfiPolyphacPhate brid sgllivi® carbéhaie Sexaripies vl lsachatldansivag good
fl ow pr gpunt sulishate S366iGm iofthd- eldBgyrapRdsphdiisOdnd e sellid sodiunistiicas, ehabis kd sag,tsadidm ar e
pr esent silidaes Haviogl b Gétiol (SiOg e Na«) ex 1,ss8ch &y scgliomespesticad by svaiumonetgticdts. lhe si ze
di st rss batkalios and melutiah silirates iot highar rbtio commenly wwedhinl dgtergepiocdmpositions aevet 30 be
mat er i alregagpd/asvgystplinel and rapi d cold water "di spersability and | ow
i nsol ubl esAccardingrioca preferradiembodiment of theningantignethe sterting pewedr igentsins\iiger15/x80 W% at i o
of t ot almoygeRreferaliy,fram PRlo 4P wie . f Badiven tripplyplpsehate- sal ts (b) to total non- soap
sur f act ant The AIpn-iiap |§Hrfrctem Preserit di the fstarting Revsleypraferally gongists lpast ‘é?faPﬂP ic { rom

0. 43¢0t guriactant. Jyjtable gpipnic, By ﬂ'éaeevrq“éaow"a*ﬁ a'r'"eﬂ H’é“‘PaFf‘l do‘f'c"%dﬂ ""
is from® "ie"f‘ﬁ'eﬁu'ﬁh" ?‘?seP@T’ 3ty s @ pvingpg a °"?H“ from
15 primary acoho phates

15 to 78 th('o ﬁ?“ Pg gl ysouumCm
alkyl ether sulp eS; alp a-olefin and internal olefin sulphonates; alkane sulphonates; diatkyl sulphosuc-
cinates; fatty acid ester sulphonates; and combinations thereof.

45 If desired, the starting powder may contain nonionic surfactant. Nonionic surfactants too will be well
known to those skilled in the art, and include primary and secondary alcohol ethoxylates, especially the
Ci12-Cis primary and secondary alcohols ethoxylated with an average of from 3 to 20 moles of sthylene
oxide per mole of alcohol.

Suitably the surfactant oomponent of the starting powder may be constituted by from 0 to 70%,

50 preferably from 8 to 60 wi%, of anionic surfactant, and from O to 20%., preferably from 0 to 10%, by weight
of nonionic surfactant.

Other types of non-soap surfactant, for example, cationic, zwilterionic, amphoteric or semipolar
" surfactants, may also be" present if desired. Many suitable detergent-active compounds are available and
are fully described in the literature, for example, in "Surface-Active Agents and Detergents”, Volumes | and

55 I, by Schwartz, Perry and Berch.

If desired, soap may aiso be present, to provide foam control ‘and additional detergency and builder
power; soap is not included in the 12 to 70% figure for the surfactant content quoted previously.
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to effect granulation and densification. If desired, the mixer may also be used for a pretreatment step before
granulation is carried out,
For example, it is within the scope of the invention, as previously indicated, for one or more further
ingredients to be admixed with an otherwise premixed powder prepared elsewhere (for example, by spray-
s5 drying). A suitable stirring/cutting reglme and residence time may be chosen in accordance with the
materials to be mixed.
Ancther possible pretreatment that may be carried out in the high-speed mixer/granulator is pul-
verisation; whether or not this is necessary depends, among other things, on the method of preparation of
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process tof grenylationsiapris nop prlyenaeqepraryiiubesn avith Tomafermyiations mekegeanplaion aprergiffiquits g
Sohne, C%PYP&IWPOS%M@I the Pharma Matrix (Trade Mark) ex T K Fielder Ltd.
Engl ad. Other simlar mxers believed to be suitable for use in the
process B optigpal f%%t | on | ncI ude the Fuji 45 (Tr ade Mark) VG C series ex

F S Co

oy a’rlgg;ig o %“R e ::x:' zt: ﬁﬂb i §%.§fa%? it
I nvent |

it S dfmaﬂ‘ Ge R T e |

that i tsﬂ;l'ﬁrtﬂerﬂ[)\ﬁ id ejr f\@ 91 wr@iheslatteﬂ?: dlfferentAa% Al a ted above, the usq
of a HeAtVentidh Hould e URtilished fromind g8 4M 6BSsof 0P 61 bevegzA :
i nventi O(RaJ) qn&.i.érse labd¥6, 3R Whidh R RagdhtdordiMbrolihg SitthdeQitopeitibs"Ohitidhl Gl be tiEsodiude r
May  akeS Callfinosiictb, fsQProsant Ry RAGrERARtonSSLRYB itbaNT 1 IsGwitBih ia skt iophe pesertlinvenash out].
For exanpla8d aiparticBatdiidwhid attdi ranGiagon i© Eoniphde, ibGty 8éxplained atovd) itas bssorgibliyto the
I ndi cat aekentionrthad e finsly rdMdad fpartitunas “agentr fod imprdving tsarfabe peagleriiest the \preisént adaring
ot her wi sgranpiationi Rrexchdpitanch ia fipw eid afterdranlistionticecomplefeaan bove ap kdsjtionsy benpliciay effegls
dryi ng) . enfthe picpartidscof She granuialy, cegatdiens) off thg iformulation, whemasthacreesericerf fhisytypreof |
chose# | materibdyrintpthe granyilation stépcin tha pepcesa lokthe ipventionrmhakeschrocessing Imere §i bl e i
pretreat mefite prieferrecrasanuiation: samperatirep oft frank 30 He 487 G Herefprakby abaul &% /Co ma (SRS | s
pul - vermaciaineduringiba sybsequnnt aemixturgofe flow aidecessary depends, anpng ot her

t hi ngs, OnTQQﬂS’WrﬂS’( ip, 8 finebf dlwegmlg{lqtq)ﬁatmal The preferred average particle size is 01 to 20 m,
more preferably 1 to 10 um.

55 According to one preferred embodiment of the invention, the flow aid is finely divided amorphous
sodium aluminosilicate, as described and claimed in our copending application of even date, now EP-A-
339996. A suitable material is available commercially from Crosfield Chemicals Ltd, Warrington, Cheshire,
England, under the trade mark Alusil. This material is effective in improving flow properties even at very low
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added preferably does not exceed that needed to bring the free
te. |f nexsessiog0g20. which digtinguighee:t ior pyep thgdersest PRUAPTSFIORRE Oy sRardsying aigne.
FOBP
e the m o ia ll‘l?l Wﬂgh enqrﬂ!y A% ags rﬁ)ﬂ%ﬁ g@ me that are
b v ekl §r°8wssa5% & 'e‘ﬁ%% iy ba
In o 8 gm eLared by
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Hen be admnxe der\s%g’:l'
oper at i OBranula erlsitiod g?an'ﬂ@fe’ma& RyplcBflconRBR froM&0 & Fdlwe loPa fHaFdrSHRct N
|y subst mérganit! daiviert £ 1By BeQddmixad ivQrhifad kincunt Widibted Ingrgdientsib &irrh @lfinal loduct.
bly above 30 C. The optinmumtenperature is apparently
sent i nventn fmerama'Ps hich fellg Wﬁh@aﬁW&'ﬂlaBW%ms&@éﬁ?d for inproving
ely high r t“l‘,%f{"e bui | der to surfactant, in
Qrese
l.l
tion gtepd ot o
% 51 or even inpossible. 35
on, a finekgy: di vi degdoiRAdal (westalith freddb Markpéxhagiaéaipe adni xed with the
m xer iS operated at a slow speed for a 40

i's gener al lomes tidwl didsl saitbbole fdrBe Tl thetproddds of ke MverdnShdiude @@ap.taed silica, for example,
nsity has been allowed to rise to at least 650 g/litre. The presence
e cont ent dhe fifabgranylatedes @ bk denisitnat abipast 650; glitre @nd)\proferably atieash70glgdifre. It is also
gr anuPt i orihe finaf aranylste @%Vaﬁetqs %E!@fe? detergent ‘f?ﬂ‘é?%‘ﬁf‘ its Q4R ightrAlternatively, it
s first fpd to the
orr ent &l it g%g anlt%gse ;?o deru
WE\S«: %fl %rge}%gnts
n of a b @&Q&S%W anB vr‘eeanﬁ@ or
whet Ber ~ Olin BidkneP BhNdIneRBbA B8 itventibe i [dBiidifiod [yRNIAL RFepBBY irf baBBdhch Qiith the
ng to a pr ahemnvetonasiiantr masttated fby tifcfollawing mba-itinggFxamplbsa in wehichiparts and percent-
tion-depBXAMRES but appears generally to lie within the range of
30 prop agodinat ingdr @'kylpenzane sulphodRte ment i oned JP 61 069897A
%ﬁp
nce with t % he use of a finely di vi ded
anul at1 on
after granulation is conplete. Advantageously, flow aid
Powders containing sodium tripolyphosphate and sodium sulphate were prepared by spray-drying

| ed by cRedspqTede M&R) sRNeipiatscalcRiCsilichte, TorSeximRs) Mi@ouarlTiaBaMark)) Both commer-
qui d bs ntrexfinalgrandgessary for successful granul ation. The anount of
may | eadchegctarisgd byan espegially, lowipgrticle poresity pr pregeding 0126 @nd merg preferably not
ent noi sPf¥ Be admixed with ’E"“t"&s @pﬁ%eaafatrw a ’ @r minor
i ncr ea5|
e inventon,
san%ql? |fcf3
gtion nee E}%nc a %aﬂr gfsthé W&ﬁl@ﬂt e\(epfuﬂﬁ‘éf'si@re%reﬁ@% Uﬁ désred®BE admixed after
RCRE d
to do Whddent MvenBSaciS 2R Mdjurizt"Néomplidig ATireldlivelyE AiGH iidvel 081 SdefoRyghtiabtve ntdteRial on an
out at ageeemiby @bibi@dnless otherwisg Stateenper at ure sonmewhat above anbi ent,
to 45 [err], preferably about 35 C. It is an essential feature of
e predent N rGE’&‘QSH cignt (ethoxylated alcohdly { o1 | at i on having a
| ate mater L a§%dl um al um nosi licate during the
%}&ﬁ&eﬁ@ y but can with sone fornul ations
optional f nPW ai d IAms.aﬁraes MRS Akdnf &lv.@ed%ﬁfpﬁws@sh.mmh&m&e of the
d whils¢ Ehepgs fgwl ate is still in the high-speed m xer/granul ator,
aqueous slurries to the formulations (weight %) shown in Table 1.



jurthér sﬁort period. No further j occurs at this stage. It is
also within the scope of the i nveﬂ;sg# ?@éﬂd

after repoving the latter to different apparatus. This enbodi ment of the
i nvention shoul d be distinguished froqg%@g prior art process of JP 61
069897A (Kao) menti oned above, |n which an "agent for inproving surface
properties", which can be fine gotum tHt
during the granul ation stage itjsBfemple “its i 2ni
inventd on 45 to add a parti cullatas fl oviaed
but, as expl ai ned above, it is |essentipl sto|the
di virded particul ate "agent for {i N§D @yi h@o8uf fi26
during granul ation. The additidnSt¥ a [ l4@w Ri4els
conpl ete can have an additional| Suphetei citeR pfi48
granulate, regardless of the fdrPalts @i pR29vherfdas the presence of this ty
of so material during the granu$%wion step| i #M9tlhe process of the inventi
makes processing nore difficult| Siicate | d82Thd0frleferred granul ation
tenperature of from30 to 45 C| VpePerpbP4 pbdt| 35 C, may al so be
mai nt ai ned during the subsequert Watsfhi x| 0f8 bf23 [flow aid. The flow aid is
finel y°divided particul ate nmatdc®4®) The?f

0.1 to 20 um nore preferably 1 to 10 um. 55 According to one preferrg
enbodi ment 201kg thiateheis b eachi ppwder twae densifiedain @ Fukaef (Tragé Madl) hghdspdedamierighaoulator,

silicate, is present

r granulation is conplete|
i nvention that no finely
properties" be present
ter granulation is

on the properties of thg
e

Brbt4fled average particle size ifs

sodi um abpragessomiilions atdresulling gewdsr priopstties iveing srawmindTable 20k Exangireh therpgwder was
appl i gat iniially subjesiegirto @2~ minatevwaffing\up BRVA.3E 2 gk stirpit spEdd(SPreevimin) ahd without the
avai | abl eutieoyeing junlil| the temparatGreoksdi sacheCiabort 3BBS" Q-tThis wWaa rfeliomest bin pulGrisation r e,
Engl.and, (optiondly thembinder adgiitiom{alsk optional; then grerulstinpioliowpd finallysbyapditiontof flow 4ida

i nproving flow properties even at very |low 6 EP 0 351 937 B1 [err]

| evel s, and al so has the effect of increasing bulk density. It is therefor

p033|b§e to adjust bulk density by [err] appropriate choic

of the level of anorphous sodium al um nosilicate added after granul ati on.
[err] Anor phous sodium alum nosilicate is

advant ageously used in an anount of fromO0.2 to 5.0 wt% based [err]

on the starting powder, nore preferably from0.5 to 3.0 ww% J[err]

5 30 Anot her preferred flow aid is finely divided crystalline sodi um
alumnosilicate. The crystalline al- [err] um nosilicates
di scussed previously in the context of builders are also suitable for use
as flow aids. They are, however, |ess weight-effective than the anorphous
material and are suitably used in an amount of fromf[err]

3.0 t812.0 % nore preferably from4.0 to 10.0 wt% [err]

I f desired, both crystalline and anorphous sodi um al um nosilicates may be
used, together or sequen- [err] 10 tially, as flow aids. O her
flow aids suitable for use in the process of the invention include
precipjtated silica, for exanple, Neosyl (Trade Mark), and precipitated
cal ébum silicate, for exanple, Mcrocal (Trade Mark), both commer- [err]
cially available from Crosfield Chem cals Ltd, Warrington, Cheshire,
England. [err] [err] 15 The final granulate [err] [err]

The final granulate has a bul k den5|ty of at least 650 g/litre and
prefewably at least 700 g/litre. It is also [err]

characterised by an especially |l ow particle porosity, preferably not
exceeding 0.25 and nore preferably not exceeding 0.20, which distinguisheg
it fromeven the densest powders prepared by spray-drying alone. [err]

20 The final granulate nay be used as a conplete detergent conpositiorn
init8own right. Alternatively, it [err] may be adm xed wit

ot her conponents or m xtures prepared separately, and may forma major or

m nor

55

the flow aid to the granul ate

d
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[err] ' part of a final product. Generally, any additional
i ngfed ents such as enzynes, bleach an pe that are [err]

not su tabl e for undergoing the granul ﬁg‘g@éss and the steps that
precede’it may be-admi xed to the granul ate to make a final product. [err]

25 n one preferred enbodi mrent of the invention, for exanple, a

detergent base powder is prepared by [err]Table 2 spray-drying an
aqueo slurry of heat-insensitive and conpatible ingredients; if desired,
ot her Jingredients [err] may then be adm xed as di scussed

above;! and tshe resulting powder is densified andlgranul at e#i{ah acco2dBhce
with the process of paivedimaenbhon. Yet further ingredients may if desired
be adm xed after [err] ' granul atison; the sified

gr anul at e may typically constr%ute from40 t 10 wt % of a Tinal groéluct.
[err] 30 Stirper gRersh (Feyd@imdntl8 the }8%enti on,

densi fli ed gf@nul ate preruimtdrl spamqrrdalﬂmenw t3oaohe [ er1090 1000
presert invention is an "adjunct” conprising a relatively high |evel of
deterdent-active material on an [err] i norganic carrier;
and tfis may be adnPi®dern dwatefhor anount with ot her ingredients to forma
final product [err] Amount (wt %) The invedtion is @&t her 0.5
illustrated "by t he follg\gﬁggi q:memhmg Exanpl §s, in wych parts g n?l

percelft - ages are by we ess ot se,st.ated. 35 EXAMPLES
rn t h¢ Exanpl es which foﬁ%llﬁF’t%qdol H(}; Abl}%@\/r ati oh® are use&go[err
MISAS: sodium i nmttatkw@z(ereer/mlnphm [ er3900 3000
__“NI : 20 NONi oni c surfactant (ethoxylated al.cohol) [err]
"NSQ_( total non-soap detergent STP: sodi um tri pol yphosphat e
[erf] Granulatggnpongat e sodi um carbonate [err]
Sul phat e: sodi um sul fisee (hink | 155 Sil7cate: 6odi um

al kal iine silicate [err] geirrer peed (rev(min®’ 140 1§00d [errjqe
Al u: 25 Alusil (Tr a(}e ‘Mar k ( 5 gr Vﬂ'l%%d am)ri@@)us sodr3 %
al umiposilicate [err] Cutter s eed (reV ite 4A ? ssalith

(Trade Mark) ex Degussa) [err] so Exanples 1 & 2 [err] Powders containing
sodi um tri pol yphospppde s3ad sodi um sul phate were prepared by spray-drying

aqueous slurries to the forrrul i ons (wei ght % shown ip, Table 1. err]
55 [efr] [e?"r] [err] 7 ‘Zeoppr 937 Bl Table P¥anpl e‘(ll 1 268 5
LAS 9. 7 Ngount (wt %) 8.1 2.8 2 1.5 5
aAddition time (min) 1 1 1
Stirrer speed (rev/min} 90 90 90
% Cutter speed (rev/min) 300 300 300
-y © Yield <1700 pm (wt %) 95 93 97
]
Average particle size (um) 689 555 480
Bulk density (g/litre) 854 840 780
Dynamic flow rate (ml/s) 109 92 61
45 Compressibility (%v/v) 7.6 7 12
Particle porosity <0.20 <0.20 <0.20

Comparison of Examples 2(a) and 2(b) shows the greater weight-effectiveness of Alusil as flow aid.
§0 ’

Examples 3 to 5

Powders coritaining sodium tripolyphosphate as the sole water-soluble crystalline inorganic sait were
prepared by spray-drying aqueous slurries to the formulations (weight %) shown in Table 3.
55




.NSD (a)  20.3 12.5 STP 427 _42.5 Sulphate 10.2  14.8 10

Salts (b) 52.9 57.3 Soap EPO0361937B1 4 9 gj|jcate 10.2  10.0
Mnors - 2.4 2.8 Water 14.2 12.5 15
(b):(a) 2.6 4.6 20 kg batchgg,.qf each powder were densified in
Fukae (Trade Mark) high- speed mxer/granul ator, process conditions and
resul ting powder properti ¢s—Berhg-showi—h ub! €12. In Exanple 1, the
powder was initially subj¢ffampled a®-3 ntnute® wharming up period, at a
stigrer speed (50 rev/m n)] agd wit hegit |tdzg ¢wslsef running, until the
te@erature had reached abaut 30-|35- [e r k4 Thies pas foll owed by
pulverisation (optional), |tNsBnabi|n detizt | @.0( pl so optional), then
granul ation, followed finalgty by aEEfr'ti onso| 46lBo ai d. 30
3C 35 Salts (b) | 26.7 | 425 | 459
35 80 55 8 EP 0351 937| Blicatablle15% 5{ 11.0 | 10.0
1 2(a) 2( p)Miraes veritsaat {oR9 [[i B8 {min)
0.5 0.5 Stirrer spo¥ater(rdv/%i n] 1588p 122 180 180 1
Cutter speed (rev/min) 3009 05519045 | 16 | 1000 Binder (water):
Amount (wt 9% 4 0.5 0.5 Addition tinme (
1 " 20 KJ. Batches of each dawder Wefeldensified in a Fukae (Trade Mark) high-spesd mnfkérRfanQRt6ae
(r ev/ miestjibedli® Bxamples 1 and 2,]dddess conditions dfdCedufiid powder properties being shown in Tables
Cutterdappeed (rev/mn) 3000 ' 3000 3000 [err] 20 Granul at
Time (mn) 15 7 - 6 Stirrer speed
re%/m' n) 140 140 140 25 Cutter speed (rev/mn) 270
00- 3000 Fl ow aid: 30 Zeo or Au Al
Zeo Amount (W % 2 1.5 5
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Additjioh time (mn) 1 1 1 Stirrer speed
(rev/mp) 90 90 90 Cutter speed
(rev/mh) 300 300 35%%6‘ BUBL 4 <1700 um (wt 9

95 93 97 Average particle size (um 689 555
480 Bulk density (g/litre) 854 840 780 Dynam c
flowrate (m/s) 109 92 rabl ‘61 45 _

Conpressi bi lity (%/v) 7.6 2an-2 2 12 Particle
por osi tly <0. 20 <0. 20 <0. 20 Conpari son of

Exanpl €s 2(af and 2(b) shows the greater weight-egfectiven of Aleysil as
i )hosg'll:lt;ile

flow ai

as

d. 50 Exanpldﬁﬁs‘le"?é ﬁgg?g‘Povxders containing sodiumtri

t he sol.e water - sol PRf ne i norganic salt were prepared by
spray-dryi ng aqueous sl fimeedéminm) t he fornul ati ons3 (wei ght %.Shown igpsTabl e
3. 55 ¢ EP 0 361 937gBirfap! speed (3 Rin) Soo 4180 ° 180
LAS 48.6  25.3_ 264 ,
5 NI - 2Chtter jspeqdhresymin)g 3000 7 730089 o S3POO
26. 7 42.5 45.9 Salts (b) 26.7 42.5 45.9 10
Silicafe 15.5 gilk .
10 Mnprs ,5 1.5 ° eg. é"';geg’.‘g Vit er 7.7  15.9 12.2 (b):(a)
MRS55 1.5 1.6 15 Amopnkg(Waildhes of each powder wemengensi fiBdnen a
kae | Trade Mark) hi ghagaeeton tde dmanyl at or asy 15 described in
Exanmpl ps 1 and 2, procegg.conditions and,resuyltj powder properties being
shown | n Tables 4 and 5.§§§ng speed’ (1v/niz)’ 14V - -
20 25 20 Cutter speed (rev/min) 3000 - -
25 30
gg 28 %5 Granulation:
45 50 i Time (min) - 5 5 6
gg ?g _ # Stirrer speed (rev/min) 275 140 140
' Cutter speed (rev/min) 3000 2700 2700
30 Flow aid: '
Zeo. or Alu. Alu Alu Zeo
Amount (wt §&) 1 1.5 5
Addition time (min) 1 1 1
% Stirrer speed (rev/min) 90 90 90
Cutter speed (rev/min) 0 300 300
) ©
Yield <1700 gm (wt %) 80 94 93
Average particle size (um) 693 528 389
® Bulk density (g/litre) 673 720 820
Dynamic flow rate (ml/s) 134 83 96
Compressibility (tv/v) 3.5 14 11
50 Particle porosity <0.20 <0.20 <0.20
55
11




L T
+EP 0.351.937 B1 Table 4 3 5 (a) 5(b) Pul verisation: Time (mn)
3 0.5 0.5 Stirrer sge rev/n1n) 300 180 18(0
10 Cutter speed (rev/nin) 3000 E 3000 Binder (water): [err]
15 Amount (wt 9% none none [err]
Addltlontlrre(mn) 1 - Stirrer speed (rev/mry)
100 - 20 Ojtataglesgeed (rev/mn) 3000
- C}anulation Time (mn) 5 5 6
25 Stirrer speed (rev/mn) 275 140 140 Cutter spged
(r@v/g1n) 3000 2700 2700 30 FI dWadi d: Z&tk) or Al u.
Al u Zeo Annunt (W % 1 1.5 5
Addltlon tinme n1n1 1 1 Stirrer speed (rev/mn)
90 90 Ve%“é}PPer speed (rev/ nin) 0 300 300
40 Yield <1700 am (WT2ge {(min) - 90.5 ®35 Average partic]e
size founm 693 ul'k ggensity {gﬂl itre) 6]7 3
720 820 Dynami ¢ stizie?, gpeed n?ﬁg feru ¥ g8 96
Conpr essi bi ity (%/ /gutter speed érSV/mln) 13000 139%&) Particle
porosity <0. 20 <0. 20 <0.20 55 EP 0 351 937 Bl
Table 5 4(a) 5 Pulverisation: Tine (mn)
0.5 0.5 18?9&: (water): o g speed (rev/m n) n1%0 - 180
10 Cutter speed (rev/Amennt Jwgot) 3000
Addition time (min) 0.5 0.5
Stirrer speed (rev/min) 100 100
N Cutter speed (rev/min) 3000 3000
Granulation:
25 Time (min) 4 4
Stirrer speed (rev/min) 140 140
Cutter speed (rev/min) 2700 2700
30 Flow aid:
Zeo. or Alu. Alu Alu
Amount (wt %) 2.5 2.5
Addition time (min) 1 1
35
Stirrer speed (rev/min) 90 90
Cutter speed (rev/min) 300 300
\s
40
Yield <1700 um (wt %) 95 96
Average particle size (pm) 501 608
“ Bulk density (g/litre) 830 770
Dynamic flow rate (ml/s) 86 89
Compressibility (%v/v) 9 11
50 Particle porosity <0.20 <0.20 )
ss Examples 6 to 8
Powders containing sodium tripolyphosphate, sodium carbonate and sodium sulphate were preparéd to
the formulations (weight %) shown in Table 6.
12




15 7 " Binder (water):

" 15 Anpunt (Wt % 1  Epossié7mAddition time (nin)

0.5 3 . 0.5 Stirrer speed (rev/mn) 100 100 20 Cutter speed
(rev/jm n) 3000 3000 Granul ation: 25 - Time (mn)

4 ’ 4 25 Stang®er speed (rev/mn) 140

140 tter speed (rev/imn) 2700 2700 30 " Flow aid:

30 Zgo0. or Al-u. A U gxampie™ B Aount; (jw g% 2.5
253  Addition ti et P 1
35-StirrerSspeed (rev/imn) go | LAS HEB &L 159 sped (rev/min) 300
309~ 40 NI - 3.0 15 ) _
40 Yield <1700 um (wt % NSR@) - %—g ¢) 5 Melade particle size (um
501 . 608 45 Bul k density (%ET tre)| 279 | 300 43t 770 Dynamic flow
rate (/s 86 89 ﬁ?ﬁégs qggl t¥5.3%’ 3/ 9

11 so Particle porosit g. <0.20 55 Exanpl es
6 to!8 Powders containing sodiu g“‘:f,bb& ypl%g;ﬁhs '0, S’O]dl um car bonat e and
sodi um sul phate were prepared to gRgef Or Pug gt Vg qht %9 shown in Table
6. 12 EP 0 351 937 Bl Table g Egadpr! el sq | 6- 7 8 5

4

LAS 528.0 15.0 15.5 N | Minors 10 14 1.5 NSD (a) 28.0
18.0! 17.0 STP 27.0  30.|0wab. 0 Caibdnaie| 8@ 10.0 18.9 10
Sul phat e 15.0 15.0 17.2 Sallt @y@p) 47.10 3.69. ®.7 §2. 1 Soap

6.0 Silicate 8.0 9.0 9.0cCaTrte—50 ——— -

; 2 The powders were prepared by spray-drying aqueous slurries. However, the sodium carbonate in the

. powder of Example 6 was not incorporated via the slurry but postdosed in the Fukae mixer.’
N 20 kg batches of each powder were densified in a Fukae (Trade Mark) high-speed mixer/granulator as
described in Examples 1 and 2, process conditions and resulting powder properties being shown in Table 7.

25

30

35

45

50

55

13




15 M nor s 1.0 1.0 1.4 Water ‘
11.0 11.0 9.8 (b):(a) 1.7 EPPIH193IBA The powders were prepared by
spray-dryi ng aqueous slurries. However, the sodium carbonate in the 20
powder of Exanple 6 was not incorporated via the slurry but postdosed in
t he Fukae m xer. 20 kg bat ches of eaclg-aggwdy:r were densified-in a Fukae
(Trade Mark) high-speed m xer/granul alor as descri bed in Exanples 1 and 2,
process conditions and resulting powder properties being shown in Table 7.

25 30 35 40 45 50 55 13 EP 0 351 937 Bl Tdble 7 6 2 7
5 Ruftverisation: Time (mn) 1 1 10
Stirrer speed in). . 300 300 70
Cutter speed (%ég‘yémﬂns)a)tigﬁoo 3000 Binder (water): Amount (W %
0.5 1 Addi tTi®e tmin) (nin) 21 1 Stirrer speed
g(r)g\é/ m) 100 stirretOfpeéa (t(')ev/min)l mterT_spegdo_(r)ev/mn) 3000
.arul ation: Ti n
4 4 25 Cutter speeq, $1rzeevr/ﬁ:é}%ged§t§dr6e)vl i n;n'%‘"é% 200
25 Cutter speed (rev/mn) 3000 3000 30 Fl ow ai d:
30 Zeofq or Al uBinder (water): Al U Alu Amount (W % 1
1 Addit9on tine (m 1 Stirrer speed
(rev/mn) 90 lﬂr}ot.mt éﬁt.“l 09,% ' 135 Cutter speed
(rev/ nin) 0 Addition ¢ime) (min) 2 1
40 Yield <1700 um (sMir¥er speed (rev/@in) 100 g Avgogge particle size
(um 743 cuttd? SPeed (revtuii)eS68dY (9/13b66) 906
60Q oy
Granulation: '
Time (min) 4 4
» Stirrer speed (rev/min) 225 200
Cutter speed (rev/min) 3000 3000
20 Flow aid:
Zeo. or Alu. Alu Alu
Amount (wt %) 1 1
Addition time (min) 1 1
35 Stirrer speed (rev/min) 90 90
Cutter speed (rev/min) 0 0
@
Yield <1700 um (wt %) g g
Average particle size (um) 743 582
45 Bulk density (g/litre) 906 800
Dynamic flow rate (ml/s) 133 120
Compressibility (%v/v) 3.5 7.0
w0 Particle porosity <0.20 <0.20
55
:
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Dynqm‘! flowrate (m/s) 133 120 Conpressibility (%/v)

7.0 Particle porosity EP 0 351 937 81<0. 20 <0.20 50

50 55
55 14 | EP 0 351 937 Bl Table 8 5 8
(a) - ! 8 (b) 8 (c Pulverisation: none .none
none Tiime (mn) - Tablé08Stirrer speed (rev/mn) -
- Chtter speed (rev/mn) - - 15 Bi nder (water): Amount (wt
% 1.5 1.5 1Additiontirre(m'n2 0.5

0.5 20 Stirrer speed (rev/n8fa) 1008(b) 1008(c)
109’CUtter speed (rev/ mn) 3000 3000 3000 Granul ation: 25
Time (mn) 1 7 Stirrer speed rev/
140 140 Pu Vﬁﬁﬁsif&?%n speed (rev/n1n?°"%7oo noRen. he' 5700
30 Fl ow ai 01I‘:J Zeo or Al'm.me (min) Al u Al u - Alu Anpent (wt
% i on_ tlne (mn 0.5
0.5 1 Sti rrer eed}?!‘rses\fee O%rrjevgg@n) 90 Cutter speed
(rev/mn) 300 3 ptter speedy(fresd myind| ¢ <17oo um (Mt %)
94.5 96 96 45 Bul k density (g/litre) 920 870
760 Dyhami ggfl ow g g g Conpressibility
(W/v)* ° ﬁ?LSeﬁnkﬁéger) g 50 Particle porosity
<0.20 : <0.20 <0. mwamwes 9 and 10 Polwf®rs cdntiai ning sddi um

tripol yphosphate and sgdaiismrdaRat(mingr e prepag esl, by gsray-dryi ggs
aqueous slurries, to the,formul ati t sho n Tabl e and
densiffed in the FukaeShiXEFE a%pqeﬁloné'e('%“% 180°"°"1dd 100

U Cutter speed (rev/min) 3000 3000 3000
Granulation:
% Time (min) 10 7 7
Stirrer speed (rev/min) 140 140 140
Cutter speed (rev/min) 2700 2700 2700
30
Flow aid:
Zeo or Alu Alu Alu Alu
Amount (wt %)’ 1.5 1.5 1
% Addition time (min) 0.5 0.5 1
Stirrer speed (rev/min) 90 90 90
Cutter speed (rev/min) 300 300 300
.«
§ Yield <1700 um (wt §) 94.5 96 96
Po® Bulk density (g/litre) 920 870 760
-g Dynamic flow rate . (ml/s) g g 9
: Compressibility ($v/v) g g g
50 Particle porosity <0.20 <0.20 <0.20

[}

55 Examples 9 and 10

Powders containing sodium tripolyphosphate and sodium carbonate were prepared, by spray-drying
aqueous slurries, to the formulations (weight %) shown in Table 9, and densified in the Fukae mixer as in

15




1

.EP 0.351 937 Bl previ ous Exanpl es, _as shown in Table 10. Table 9 5 Exanple
9 10 LAS 38.0 22. 7E'NP3‘ 37'e1 - 2.1 NSD (a) i
38.0 24.8 10 _ : STP 21.0 ;
37. 1 Car boRakdas Exafoted as shbin i T2k 16 (D) 43.0 54.6 Silicate 12.0 |
. 3 N mor ks Exeiel asstbfn 133 Vat er
6.0 10.3 Table 9 15 (b): (a)
1.1 2.2 20 ,
20 25 s ¢
2530 : Example 9 10
30 35 LAS 380 | 227
35 40 NI - 21
40 45 NSD () | 380 | 248
45 50 10 STP 210 | 374
50 55 16 EP 0 351 937 Bl1 Tabl|eCattgpnae | 220 {105 |Pul veri sation: Tinme (mn)
3 310 St i|r§alis (b pgdefBQ 1e®briln) 300 300
Cutter speed (rev/nin) 3000 s""3““3000 B3~91cer9-3(*\/at er): 15
Amount (wt % 2 | Minors 1) 1qi 5% tine (nin) 1
1 Stirr8r speed (rev/min) 100 | Water 1(ﬁ3?201g'g Cutter speed
(rev/nin) 3000 3000 G adBX@siod- 1t | 22
i 20
'\/,
25 : l
30
35
v 40
45
50
55
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. Ti ma (i n) 5 5 25 Stirrer speed
(revimn) 275 275 Cutter sEpQ;hsﬁrggy/Bm n) 3000 3000 30
Fl ow ai d: Zeo or Alu Alu Amount (Wt %
1 1 Addition time (mn) 1 1 Stirrer speed
(revimin) 90 90 Cutter speed (rEabBXs o 0 0 40
Yield <1700 um (W % 80 90 Average particle size (um
810 : 566 45 Bul k density (g/litre) 746 801
Dynam c flowrate (m/s) 137 122 Congressibiddty (%W/v)
0 50 Particle porosity <0. 20 <0. 20 55
Exarrpl e 11 A powder pg9pbai sodi um tri pol yphosphate, sodi um sul phate and
borax was prepared to t% %Hoérl%u ‘ation (weight % shown in Table 11. 1 7
EP 0 351 937 Bl Table 11%%5 (min) 2830 NSD (e?)
28.0 5 1o Stirrer speed (revAdih) 300 27.0
Sul phat e ' 0.0 s (b)
56. 7 Pol yacryl at e pol yrrer té(}r %i’e‘fﬁ (rev/min) 300& %oto
M nors 0.8 .
10 ater Binder l(kateth): (2) 2.03 15 The powder
was jpr epared by spray dr ous slurry of_all the ingredients
excegpt the borax. ﬂ"ﬁ& nggﬁgy dri ed base powder h 1.0 kg of borax
werd m xed and gr anul at e‘tﬂ%?hft fmitle Fukae hixer, pr dcess conditions
ggdi_gesultl ng powder prcElrire®sspeedd(s8omid) 166! e 12. 130
55 .30 2 Cutter speed (rev/min) 3000 3000
30°95 |
35 40 45 Granulation:
45 . . :
Time (min) 5 5
2 Stirrer speed (rev/min) 275 275
Cutter speed (rev/min) 3000 3000
30 Flow aid:
Zeo or Alu Alu alu
Amount (wt %) 1 1
Addition time (min) 1 1
0 ‘Stirrer speed (rev/min) 90 90
Cutter speed (rev/min) (] 0
s
] Yield <1700 um (wt %) 80 90
Average particle size (um) 810 566
“® Bulk densiiy (g/litre) 746 801
1 Dynamic flow rate (ml/s) 137 122
Compressibility (tv/v) 3.0 10
: 50 Particle porosity : -€0,20 <0.20

s§5 Example 11

A powder containing sodium tripolyphosphate, sodium sulphate and borax was prepared to the
formulation (welght %) shown in Table 11.
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50 55 . EP 0 351 937 Bt

55 cool 418 EP 0351 937 Bl Table 12 11 Mxing: Tinme (mn)

5 Stirrer speed (rev/mn) : 200 10 , Cutter
speed (rev/mn) o Bedder (water): Amount (W %

19.0 15 xer, Additi?.n_l..i_ae(mn\ 1 Stirrer speed
(rev/mn) 300| a8t er speed (jr2saQ nn) 3000 20
Ganufation: Tine (mn) NSD (a) 28.0 9 Stirrer speed
(rey/mn) 300| 2P 270 |Cutter speed (rev/mn)
3000 Breakdown of oversize: B@ulphate 197 Time (min)

1.5 Stirrer speed (rev/nin). | Borax P Qutter speed (rev/mn)

3000 35 Fl ow ai d: | 288 ®r Al u 56.7 Al u
Amounb (W % Polyacrylate polymer 4 4.5 | Addi tion time
(mn) ). & i rrer spde z bv/ mi n) 75
Cutter speed (rev/mn) (b;:Z; 0 4 Di scharge: Tine
(mn) . Q.5 Sti >peed (rev/mn) '

75 Cutter speed (rev/mn) 0 50 During granulation the ;
t enpear at urdepowder aseraparmd binsprayalryind @fi equeduststyrra bicall thediretiionts exaept. the horaxa®0 not
necessaky ol spragPriaddhgse povder andced kg of hasaprearprixed and granulaterideniwfied irf the:Fukee mirer at e
wer e as PIogess gopglitions and resulting powder properties being shown in Table 12.
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EP 0+351 937 Bl Yiel'd <1700 um (wt % 82.1 Average particle size (um
583 Bul k density (g/litre) 887 Dynamgrco Bsowdzgge (m/s) 140 '
Conpressrbility (%/v) 4.7 Particle porosity - <0.20 The
product was a m|d detergent powder giving a pH (1 wt % aqueous sol ution) of
9.2. 10 Cains 1. A process for the preparati f, &,9ranul ar detergent
conposi tion or conponent having a bul k densi tgﬁm east 650 g/litre,
characterised by the step of treating a particulate starting materi al
conpri si ng: 15 (a) from12 to 70 wt % of non-soap detengent-active
material, and (h) at | eMdxkifg:w % of water-soluble crystallif® inorganic
salts, including sodiumtri p@i&(eohgl}sipfgat e and/ or sodi um carbonate, the
wei ght ratio of (b) to (a) belng Yeast 0.4:1, and optional | § ot her

det ergent conponents to 100 $%%rex0 speedi frev Miigh- speed m xeppgr anul at or
havi ng i ndependent |y control¢etites ggae(rgppm.cngtter el enents, in the
absence of a finely divided particul ate agent 6r i nproving surface
properties having an average particle size not greater that 10um whereby
granul ation and densifi% ‘?% (Watgrbul k density of at |east 650 gAitre are
ef fected. 25 2. A process ammduakMe@eigy claim 1, characterised in that

Qnul ation®is carried out i 1:bowl -}éa/épe hi ?h- speed m xer/ grlanul at or
dving a substantially verti cg? 3PPt dmis) 3. A process as Iclainmed in
claim1 or claim2, charact &tiizcerispaddt(rtehgmpajti cul ate Stgygt i Nng materi al
consists at least partiallycattersepeng ¢leGd,poyder. 30 4. rocess as
claimed in_any preceding claim characteri séd'Th that the pé‘ﬁl cul ate
starting material has a ratio of (b) to (a) within the range of fromO0.4:1
to$ 1. 5. A process aSr@rulationn claim4, characterised in that the
particulate starting materipiméagih)ratio of (b) 35 .to (a) within the
range of from1:1 to 5:1. 6s {Algrocess as clainmed in any precéding claim
characterised in that the parti%& &Peedt Srevfmimateri al conpooses from 15
to 70 wt % of wat er - sol ubl e €¥ttrrisperd i(revgami)x salts i nclygghng sodi um
tripol yphosphat e and/ or. sodi um carbonate. 7. A process as clainmed in claim
6, characterised in th e;ﬁg articulate starting material conprises from
15 to 50 wt % of sodiumTtri pcf"&pl‘? sPHe¥®i2er A process as clainmed in any
precedi ng ® ai m charact er % i(minhat the non-soap detergent tive 45
material of the particul at estSiyaeli B t(err iv | consists at |eadst” partially
of anionic detergent-activec terial._ 9, ,&;fnbﬁ ss as clainetPin any
preceding claim characteri SeternsPeed (ney panPi cul ate stasadong material is
prepared by a process including the step of adm xing at |east one inorganic
or organi c®salt havi ngrrowalilgi:cl e size of at least 100 umwith the

remai nder of the particul age startjng material in the high-speed so

mi xer/granul ator. 10. A pr&&8s€F A% aimed in claim9, chamasterised in

that the salt is selected Amounbotwi,s)sodi um 1
U © Addition time (min) 0.5

S’titre:_: speed (rev/min) 75

Cutter speed (rev/min) 0

45 Discharge:

Time (min) 0.5

Stirrer speed (rev/min) ' 75

s Cutter speed (rev/min) 0

-

During granulation the tem
§5 cool the mixer.

The properties of the densified granulate were as follows:

perature rose from an initial 20°C to about 40-45°C. it was not necessary to



*ﬁ-—
. bi carbonat e, sodiumsilicate, sodiumtri pol yphosphat e, sodi um car bonat e,
sodi um per borate, sodi um percarbonate, sodiumcitrate, sodium
nitrilotriacetate, sodium succi nat EP 0s%di98fPdul phat e and combi na- 55
tions thereof. 11." A process as clained in any preceding claim which
further conprises the step of X | y_divi:ded particulate flow
aid to the granular material pied<iglOanmulva®) on|i s2.cofpl ete. 20 EP 0 351
937 BL* C L M S * Yield kArD®e gartiqanizedgm) | 58382 (1 Average particle
size (um 583 Bul k density | §vlkfansity)giitre) 887 387
nam csflow rate (m/s) 140 icdiow ol (mig)y  ( k80 v) | 4.7 Particle
porosity <0.20 The plr Semreessipiits Cavivhi | d| det-r gent powder giving a pH
(1 wt % aqueous sol ution) of Barticleporssityi ng 1. A f#¥késs for the preparation
of a granul ar detergent conposition or conponent having a bul k density of
at | east 650Thy/droductavas g il astdrgsini modverlgiving BRHSE % fiedus SuMiibi)@f G2 parti cul ate
starting material conprising: 15 (a) from1l2 to 70 wmt % of non-soap
det er gent ‘@¥msve material, and (h) at |east 15 wt % of water-sol uble
crystalline inorganic salts, including sodiumtripol yphosphate and/ or
sodi um car'bofi®fasesstiefehe grengiationrah B igrangldr deteigent gorpppititneir GompErnent dadrig albuk: dbnsitand
optionally o?fﬁéPaiﬂ@?er”g]é aractasiprstRy thesstapef te@ting s Pesticgi@e starting materiahdogiprisinge e d

m xer / gfanul at®Omalfith &0 ikt parreamdateosaiastiveatesigli ad sti rrer and cutter

el ements, in t‘h’gfgtrd ! gg%%g'g'@ter-ﬁwwwal}w@argm $4it® inichiiao ediym trpelyphosphate
ot Y onh WSS A By ) SR Saf et ahb o apiosasmorrsi o
CranctE?, S B RGOy B0 A BhRCSRRER 1 A ol e
e o am e okt AL el ey b ol
as cl ai med i gninglaf dfectdd. OF C! al n%%} CRar scter raedan et eé's'P!a & &art

starting material consists at |east partially of a spray-dried powder. 30

4. A pr:9cessaA drcésst ak @Riheli h @ik 1DERALEIRY inCtha | gnusldR AGHRE '08SH albBwilt B hidnh e
particul at e spbaf rhikétgrah@ite hbvig a@@staﬂtidil@@értﬁal‘%fin%is.t o (a) wt h?n btg etyrbr%ahr'l e of
from0.4:1 to 5:1. 5. A process as clainmed in claim4, characterised in
that the parA ipwobsatas cdiniedt in iniTBL R daih 2N Sfradtelisdd i thé PiridMte startidgOmbtdal

wi thin the reanssts afeatrparialy ofla épeay&iiidd podder A process as clainmed in any
precedihg claim characterised in that the particulate starting materi al
conpri ses4f rioprdess asclFiMedin $oyopreaseitg claimodheratterised ndhanthb pareculafOstgmg inttesialnas

i ncl udi ng s detisaf () k@) within thepange of fmmdl4girto §8di um car bonate. 40

6. A process as claimed in claim 4, characterised in that the particulate étarting material has a ratio of (b)
35 to (a) within the range of from 1:1 to 5:1.

6. A process as claimed in any preceding claim, characterised in that the particulate starting material
comprises from 15 to 70 wit% of water-soluble crystalline inorganic salts including sodium
\_ tripolyphosphate and/or sodium carbonate.

7. A process as claimed in claim 6, characterised in that the particulate starting material comprises from
15 to 50 wt% of sodium tripolyphosphate.

8. A process as claimed §n any preceding claim, characterised in that the non-soap detergent-active
45 material of the particulate starting material consists at least partially of anionic detergent-active material.

9. A process as claimed in any preceding claim, characterised in that the particulate starting material is
‘prepared by a process including the step of admixing at least one inorganic or organic salt having a
particle size of at least 100 um with the remainder of the particulate starting material in the high-speed

50 mixer/granulator. '

10. A process as claimed in claim 9, characterised in that the salt is selected from borax, sodium
bicarbonate, sodium silicate, sodium tripolyphosphate, sodium carbonate, sodium perborate, sodium
percarbonate, sodium citrate, sodium nitrilotriacetate, sodium succinate, sodium sulphate and combina-

55 tions thereof.

11. A process as claimed in any preceding claim, which further comprises the step of admixing a finely
divided particulate flow aid to the granular material after granulation is compiste.

20



7 A process as cI ained in claim6. characterised in that the particulate
starting material conprises from15 to 50 wt % of sodi um trib’b’l"ypho&phate,_
8. A process as clained in any ecgdi nsg cl aim charar at the
non- soap detergent-active 45 r941Bhbf the partlclmuﬂ

material consists at |east partiall y of an| oni ¢ detergent - &ct |Lv "

9. A process as clained in ecee-rg—etat—ehay acterised in that the
particul ate starting materi eri‘:g“ﬂ?%ﬁat"é&’)b a #¥locpss including the step
of adnixing at |east one in Ayerpgeadsle sz of S8 t having a particle size
of at least 100 umwith the rBé!'l'fﬁP‘ﬁ 99"'6‘7) t he pﬁ‘l"thJI ate starting materi al
I n the high-speed so ’p’rs) 1 Aﬁ focess as clained in
claim9, characterised in th am A ' t"" 4t ed] from borax, sodi um

bi carbonate, sodiumsilicatk %%P‘ﬁ% L nnl VA ncn at e, sodi um carbonat e,
sodi um per borate, sodium percar bonat e, sodi um ci trat e, sodium

‘nitril otriEhedregduet Wasem"t!lthIMPWEQMWFUmVG%IaMWeSOM@) oidfdi na- 55
tions®t hereof. 11. A process as clained in any preceding claim which
further Q¥Mpri ses the step of adm xing a finely divided particul ate flow
aid to theA%ranuI ar material after granulation is conplete. EP 0 351

:z

937 Bl r0c83S g thq refaralien of aygranuiar mggowar FRskporert baviga bplk density
charagteri de f:&e?sﬁs t"’twpitjf"ié’a‘f‘?'ﬁﬁ? oy '59 Pt t_ y gﬂé‘%‘“ ﬁ?ﬁ' Ima‘?i'ﬁﬁ ‘i‘?B‘g"ﬁ"\gc ate
and i S addec{ of water-solr,nbe Cr %‘a lline :?-r? { amc mc n%g?dlum E 8 ﬁs&hﬁtg
conposi tion. m} r RTINS I'n eri t

t
the flow ai Gnd Geibdt mﬁ.t,x,f &[ﬁ W (gtetgmgray%t%b'mn%fsogﬁtnu@) @her d%tergalt %ﬁ%&%{é loCf3b €

and is addedusn an anDun ase e tota

CONPQ§i ti Of-a High-spBed MAGRFMUIRGCRIHE HledeRdARY caNiBiREE isitbr GhdLiReBEh&S) irf (A6

det ergent AREREH 4 Hifdly diided PAARRRRUger? fof R &g R¥fabd)Sroplintfes Raving b Svdad Phatitic | ©
porosi ty Ofizd £ réafdrthal 10k, whbrebyl granufhtibH SieeSshsifiatidar gLk &bngityadfr& tVg3er ei n
t he det er ggmie atdémRE®BH.L | ON Oor conponent has a particle porosity of |ess than

0.20. [err] Pat ent ansprUche 15 1. Verfahren zur Herstell ung
ei ners k@nch ercelsnas giaimadéis claim 1, tobéradisiasiie Nisae habukdiod Betarried OUIIO B oyt legh-
mt einer $petd mixeligrdntietontaringra sutbstedtiellysreditd) stiyfel axigeker i nzel chnet durch den
Schritt der Behandl ung ei nes teilchenform gen Ausgangsmateri als unfassend:
100 3. A process as claimed in( ¢lgim 1D obrleim73) dfipracterispdimibal the eirticusid stearding mglerial
waschakt i veofisisgeteeastaadiatyrnd a cerpy-teddendeens 15 Gew. - % wasser | 6sl i cher
kr| st3l I | ner anorgani scher Sal ze, einschlieBlich Natriuntri- the

8'|° A @S sRIed inagy Bffé?d'q%ﬂ‘?'ﬁ‘ (Fh#ragtasiserip tha&thg particulate starting material has
vvobel das ) @?H'&YW‘H??"Q?&‘I"?’B?‘Q&?&) ni ndest ens O, 4 1 betr~gt, und
gogebengnfgl | s an dere dte|I S zu

100 Gew’™- % PR 'ﬁ\"% ﬁé’g ch%aﬁﬂtfrbsﬁ%w tg%m&?ﬁ@'?'ﬁa@ %{?{Eﬂ a'P%?"a af atfﬁtgb“rftg’l)]gl g

a) withi ran e
vonei nander (l)ege are Schnel del ementen i n Abwesenheit eines

feinvergeid bafads &ls! iy %B Jna%s tor Ehd! Rhiddia trt | 25
ser ot AR B el P e e
ni cht gr6qﬁ‘go|y%gqugemorm &ho te,Stnu I erung” und Ver I chtung zu el ner
Schl t4 di chte 'von m ndestens 650 g/l bewirkt wird. ial 2.

Ver f ahr en A1 pbesé\as Rlaiied inlslaif B tHafddteGRM FNAZQhL Piiilate GBRing infatekiiIABMbrisO$ HEHg | N
ei nem schalsan 6@ with of sYaiom ipeighesshbtel ndi gkei t sm scher/ Granul ator mt einer im

wesent | i chen vertikal en Rei hrerachse ausge- 30 fuhrt wird. 3S
8. A process as claimed in any preceding claim, characterised in that the non-soap detergent-active
45 material of the particulate starting material consists at least partially of anionic detergent-active material.

9. A process as claimed in any preceding claim, characterised in that the particulate starting material is
prepared by a process including the step of admixing at least one inorganic or organic sailt having a
particle size of at least 100 um with the remainder of the particulate starting material in the high-speed

50 mixer/granulator.

10. A process as claimed in claim 9, characterised in that the salt is selected from borax, sodium
bicarbonate, sodium silicate, sodium tripolyphosphate, sodium carbonate, sodium perborate, sodium
percarbonate, sodium citrate, sodium nitrilotriacetate, sodium succinate, sodium sulphate and combina-

55 tions thereof.

11. A process as claimed in any preceding claim, which further comprises the step of admixing a finely
divided particulate flow aid to the granular material after granulation is complete.
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37 Verf ahren nach Anspruch 1 ‘oder- 2, ‘dadurch gekennzel chn
teil chenf 6rm ge Ausgangsma- terial zum ndest teilweise ‘ Eumﬁmli !
spri hgetrdckneten Pul ver besteht. 35 4P OR5193RBIn nac enden
Anspruch, dadurch gekennzel chnet, daB das tei I chenffr ‘m ge Ausgangsrrat erial

ein Ver hal tni _SF]-‘)/ X" pr(ocgss ( a)claur{\]err]ie{nh aum 3 g?l?;e ense %h P Qc{&%ﬁ&

auf vei st. al osilicate and is a ded nan am%unt nth y é' 0S| o?admm i
gekennzel chnet, é‘gl‘:?d teilc fdr us an srrater TRATE von

(b) :ta) inner h?d.l)\ &:%sﬁ.gr ?a'inga%§ 5"y aBEr% t:!13 Jtha?‘mgw &l fi Elwd in m
6. “Wer f ahr en nac mu%,anesﬁ&tigﬁoa@g@cﬁem%@c erfﬁﬁ 0 8384 bag@ﬁ% SRS UAEL:

das teil chenf6rm ge Ausgangsnateri al 15 bi s Gew. - % wasser | dsI I ch er

kristalliner afunadastesCdagirdingtb 28y pr&ﬂe&agaémneﬂ&rb.ﬁ e NBibrgbrit BdridoRifin YoP EaipBAbAL prepared
und/ oder Natri unmanhw;sshwiaantcgepgé,s.tﬂonemﬁémsen nach Anspruch 6, daorur ch
gekennzel chnet, daB das teil chenform ge Ausgangsmaterial 15 bis 50 Gew. -
Natriuntripad ytm@spha‘ss adcthaiing . to Tlalfn 1% avhbrail rieen deiergdnt ednip@sition aor To@Ednern ches a particle
Anspruch, dadur ciporgsityehiassahanler2et , daB das nichtseifenartige waschaktive
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%ugogeben wird. fusgangsmateria @i Verhgitgis é?%@H?N’B‘P@HB&?Fe‘??EPé’HeSAﬁE!;MUEH 51\ AuleEit di e

urch das Verfahren her stellte V\aschmt- te zu n e| zu}a& dA terial
kamponent e cihe XA g&yf f s gﬁjégﬁ? apyAsoggpspgteral o
Ver f ahren nach AN@'?WEP{% Wg\a nt sz"tfs set zung oder
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Natriumtripolyphosphat und/oder Natriumcarbonat, umfat.
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45 7. Verfahren nach Anspruch 6, dadurch gekennzeichnet, daB das teiichenformige Ausgangsmaterial 15
bis 50 Gew.-% Natriumtripolyphosphat umfaBt.

8. Verfahren nach einem vorangehenden Anspruch, dadurch gekennzeichnet, da8 das nichtseifenartige
waschaktive Material des teilchenférmigen Ausgangsmaterials zumindest teilweise aus anionischem
50 waschaktivem Material besteht.

R 9. Verfahren nach einem vorangehenden Anspruch, dadurch gekennzeichnet, dag das teilchenfGrmige
! Ausgangsmaterial durch ein Verfahren, einschlieBlich des Schrittes der Anmischung mindestens eines
) anorganischen oder organischen Salzes mit einer TeilchengréBe von mindestens 100 um mit dem Rest
55 des teilchenférmigen Ausgangsmaterials in dem Hochgeschwindigkeitsmischer/Granulator hergestelit

wird.
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45 14. Verfahren nach einem vorangehenden Anspruch, wobei die durch das Verfahren hergestelite Waschmit-
45 4. Pr ttzbskennsenbetaong oden&orfipbadnicosi@Uieildheporogtition werager ain 8, 2paudvetstient es,
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(b)™( ats. Yetfahmompehi Ansprathr 4, Gvoldei HiecWadshniittelnisanirepsstadag sder compenenteemadieiéat i on
4, car acp&ﬂp@esﬂbtrvomuempmaw@m@pp@tt (b):(a) dans la matibre particulaire de
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50 6. fmvepdieptios®| on | ' une qtkel conque des revendications precedentes,
car®cterise _en ce que |la matibre de depart conpprend de 15 a 70% en poi ds de
sel s ntn&rosteé g pepartion rf‘s""ﬁ;Fﬂ'F’EP:?B?'UB'F SemposRet SRRt RIS ?GF&/ ottt e de
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| ?"[p°b"8 P Erferogpback ds. d hate d
G 2'2 d?fgt G o e o o 4 ROHPRREET ., O
| une queiy C H&Hepo Pal ébgvagﬁégtxi ngn}é (104’ L& OHERGSnent A2 &%E%B&aéo%gﬁ!‘ﬁ&&geﬂiéo le

detergen matiere particulalire

consi st edéHé Jﬁnhél&ggﬁfgﬁahﬁétéﬁ FEGHind€ RitddSd Sdnipeittint ée%télé‘meﬁia'dﬂdahéiélﬁ ot &0 cu@a:ue Procede
sel gn 1" yapeRdtiinten Y BLIELS Bn 18466 | LA dgBl PallERirs RRIMAE divis2 pais laRBIloRe? 18N Ce

qu' on pr gRgMdis! sapdiiolids] BresbRtaht! unbl gRNIIGMEER ribYEIME uiltIdépsdiFae A0 Gkéh, G@BSk St ant a
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r evéndi cgéurgran@stewr dr grabder vilsssealy type §uaivétie méslentss tun cdxe | dAgitgbawr rsensiblembdr ax, le
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3. Procédé selon la revendication 1 ou 2, caractérisé en ce que la matiére particulaire de départ consiste
en poudre au moins partiellement séchée par pulvérisation.
45
4. Procédé selon 'une quelconque des revendications précédentes, caractérisé en ce que, dans la
matigre particulaire de départ, le rapport (b):(a) est compris entre 0.4:1 ot 5:1.

6. Procédé selon la revendication 4, caractérisé en ce que le rapport (b):(a) dans la matigre particulaire de
50 départ est compris entre 1:1 et 5:1.

6. Procédé selon I'une queiconque des revendications précédentes, caractérisé en ce que la matiére de
départ comprend de 15 & 70% en poids de sels minéraux cristallins hydrosolubles, notamment du
tripolyphosphdte de sodium et/ou du carbonate de sodium.

55

7. Procédé selon la revendication 8, caractérisé en ce que la matiére particulaire de départ comprend de

15 &4 50% en poids de tripolypnosphate de sodium. .
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de soedium le silicate de sodium le tripol yphosphate de sodi

carbonate de sodium |e perborate de sggligugy ghfgipor car botm‘mr‘ﬂ“mﬁﬂl&“\lue
citrate de sodium le nitrilotriac6tate de sodium |e sucH® L Uty

| e sulfate de sodi um et des .conbi nai sons de ceux-ci. 15 11. Procede solon -
| une quel conque Eresidé @siamntline ajusinguepdes eclerndications QtécédomeEs cBcRriss érNEOGUB ¢ Bdtorgent
dans | a mati ere aptibnvalsaionrewaqand & naetiére partiesdatre deeddpart cpnsistelaarhoingrpartiellamerg @m tiétergent
particul ai re fi natibamionidéevi se d' assi stan- ce a |'ecoul ement. 12. Procede
selon | a revendication 11, caracterise en ce quo |'agent d' assistance &

| ' ‘®coul ement &8st Progidé selony I'uap qpdicenarie| deg sevendingtinnp incedientesp daraptfrisd erpee qu'anjrrdpere la
a raison de 0,2 BatSreopaytispairodel déngr Pay u Bropddé ceopsistash Apsealangsr g1 madinsalinesel winéral ou.
Proc6de sol on | ao'gisus dueegraniemeétie daymainsdf 4m qvpr lecompiément deyla fatidre particulaire de
d' assi stance a |9REHEANE Repriangeup/oranylalou] 39708 vi9sEit e de sodium cristallin
finement diyvi t gn |l'ajoute a raison.de 3,0 a 12, 0% par. ra rt 25

u poi o5 debl 30 ptardh Avbricfion %fécgpﬁcegga ol g ot 3 R B b
ovendicatt ons Pl ser %*"r@éﬁilf gef’%:%ﬂgoﬁ%g?g 7 ol sl 1o svconse
inferieure A 0, 25. g'om"gglﬁ tBrgce' egégon&]ba rg\gen I'cat i on 14, dans | equel

l'a porosi t §;dq%, Aak eakﬁungaﬁlﬁsﬁéa&smn&em% GrOABASE Bl ARk §5Hbrp6ra! dans 1a

inférieure a 0, 2Qatiadyrdhlaiftrap nt de la granulation, un agent particulaire finement divisé d'assistan-
' ce & I'écoulement.

12. Procédé selon la revendication 11, caractérisé en ce que l'agent d'assistance A I'écoulement est
\\/ 20 I'aluminosilicate amorphe de sodium et on ["ajoute A raison de 0,2 & 50% en poids par rapport 2 la
composition totale. :
13. Procédé selon la revendication 11, caractérisé en ce que I'agent d'assistance 3 I'écoulement est un
_ aluminosilicate de sodium cristallin finement divisé et on I'ajoute 2 raison de 3,0 3 12,0% par rapport
25 au poids de fa composition totale.

14. Procédé selon I'une quelconque des revendications précédentes, dans lequel la composition ou
composent détergent préparé par le procédé présente une porosité de particules inférieure 2 0,25,

30 15. Procédé selon la revendication 14, dans lequel la porosité des particules de la composition ou
composent détergent est inférieurs & 0,20.
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