EP 0 552 053 Bl 'Descri ption TECHNI CAL FI ELD 5 The present invention
relates to a bl eaching detergent é)n'805| tion containing crystalline alkali
nmetal alum nosilicate (zeolite) as B &ﬁg%hcy bui | der, and al so i ncl udi ng
sodi um per bor at e nonohydrate bl each. BACKGROUND AND PRI O? ART The ability
of crystaldeképush kal i netal alum nosilicate (zeolite) to sequester calcium
ions fromaqueous solution has led to its becom ng a well-known repl acenent
f*or phosplratesicasrigLolet er gency buil der. - Particul ate detergent conpositions:
containing zeolite are widely disclosed in the art, for exanple, in GBB 1
473 3Qds ( Herltvelpygser ventive resaddstto aanauetingi dolorgent! compasitign pantaintng Gy sfalined fikali rdsapan
and the UnluniadsiiBete(zesita) s Adeerpanay buldier.pod gfbp inalutling sedjust eirbofater menolyfdrateciaidact. €
are known, the preferred zeolite for detergents use has al ways been zeolite
A ot her BAGKGRQUNDANPRIQRARE P(B) have not found favour because their

cal cium | on upt ake |s elther madequate or too slow. Zeolite A has the
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675A (Uni | evir 38400764 | (dsleverledeseripom endf alaima. b aibveb peplite ¢h (reeikinnum caluminidn tzeolitel? oni t h
a cobui | deeoligMAR aewingaan qspdcipiiieioy silicando almiviuw getioaian pregfersthati L3R and rovadereltenot
monohydr awealsl bach!Safids TAER! isldemerstgiedete by 8 aere slfigiandeierprsi Suliderrani oanvegfional
zeolite MAP#SYAi bit better detergency than correspondi ng conposit | ons
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lite ACHRV rate or of ohydrate, Blea eac
Ega/der s of P i@‘ q]P&s"a’g%g wmg f&g‘eﬂw %%‘8' PR e PRSP LEP G p°s“'°"s
perborate J?ch\%%g ‘that RBiadh % Eeo){te Q‘f 50 :&B éwgs%ﬁ Q&MO%' Denefit in
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that of Z%@@.tstns Pidr! M {hticaryy IdWer mtremrtt 2dolity ANT.1 ON
provi des a parti cuI ate bl eachi ng detergent conposition conprising: (a) one

or nore deleengeoN oATHE we/esigigpounds, (b) one or nore detergency buil ders

I ncl udisag al'kalT metal alumnosilicate conprising zeolite P having a
silicon to athdipreaént Mvenadn @ovilst a Giribia@blcadhig ddtergéht (:dwoendn&'bmmsmgef erred to
as zeolite MANe,or aine déBrgent{active @oriloeash syst em conpri si ng sodi um perborate -
rmnbh’ydr at e(b) briweor o dérganon biiiders ingudinglalidalk metalraiamingsikizhte gbmprising zeoh®( bpving a A
further subpitsot loghuntiien jatiey eqt pieatar than 1133 dhegeineften foferred 1oj as gediaMARY apdpr ove -t he

st abi | iy ofc)eb'aaonﬁvqm eryPEisieg o RyiEierale eonaydsatpar ti cul at e bl eachi ng :
det er gent ¥ Basition baying @ bylk fensiteef abpArE70A 80 n bul k den5|t of at |east
700 g/ . DETAUISHRESERh i vayarys egsookgaskiy MR trfreroce p SRl o o epbeme on
is a part |"t§’ﬂ‘i’ E alo i %Bifh‘i“l”i‘& HReri o SRpBSTie ‘tfnd"B'f"d APYR "BNoE lriongty of at

.cont ai nj, ng e gent active conpounds, a builder system based on zeolite

‘MAP, and %r@k@é%t&%@éﬁ SR PR ,ngﬂ on sodi um perborate nonohydrate.
These are the e invention; other optional detergent
i'ngredients TRYsuBlod QoAb M&HEENE £ parblEfle ety dofiéht’ &fhpodion rd?fh%ﬁ M&fk density
det er gent c@ﬂﬂﬁ?ﬁbsb&ér&ﬁt-édﬂveaé'dﬁ%&iﬂg Gutdet BysteRiCoakdiVéN obifd MBS BRE IaSishichifgPystbrih OM
5 t 0 60sWiKdaTon QB berBIEE nidRINGEEIE Vo Ghd HE osEHER SRR ot inbdnBeR, dforloptioRsl
Vit % of - oneteRfgeRMHgRdA Alad QBE e Bbdehihe ussired §1GdqurdaNg zeol ite MAP, 55 (c) a
bI each syst enpeRAR detdrgpt dorBsitan intaccddandeith theSraehtiotoakidder at e nonohydr at e,
and opt i onakd) frorfi 5 @0 wtteOof BnendrYhoed deerdahtasanh cgmmontssor , and
(L) irom 10 to 80 wt% of one or more detergency builders, including zeolite MAP,
bl (c) a bleach system comprising from 5 to 35 wt% of sodium perborate monohydrate, and optionally from
1 to 8 wt% of a bleach precursor, and
(d) optionally other detergent ingredients to 100 wt%,
all percentages being based on the detergent composition.
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(d) optionally other detergent ingredients to 100 wt% all percentages
bei ng based on the detergent conposition. 2 EP 0 552 053 Bl The

det ergent-active conpound The det er&@rﬂsﬁ%ﬁ’ﬁ@éi tions of .the invention wll
contain, as essential ingredients, one or nore detergent-active conpounds

(surfact ant $|)ed@m R-a0RY cBfpolitosen from soap and non-soap anionic, cationic,
5 noni oni witterionic detergent-active conpounds, and

mi xtures ther eﬁé doRIBN DHbsRBAE ol b SR@RIHh - A Lo, C&ﬁ&@mﬂsng%&névéﬁe' 8P kEre
and are ful bglergnssivedmpbuidd Betabiadts) Which Fdy bé @lﬁos&%ﬁdﬂpé&p ahdhon-SbEblaRiBRc, cAfohik.v €
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synt heti c néeive dgapts aml LatdrgenahVolnoes Ianil 8, by Gepaadndsry 4@ Berch. Ani oni ¢

surfact ant s arTbe pefeiredkdetpygenttagtive lvormreoundsi thit gzh herusphere geaps ar@santisdtie sor-soap artbaic
al kyl benzengdggpioniqgepperdss. particul arly |inear al kyl benzene sul phonates
havi ng ar® al k “°'(‘3‘ha'1"ﬁ°tﬁ’t§§1 ge h""‘l‘jf“" rtP “‘ P |s fligdyin i) 24 fe@mlesr ipcludealylbenzene sul-
sul phat es, gqé’l"’l“i’s B?’%‘EF'F i ‘ “%'[H' lfyéghamdm |of G¢-Fis¢ primary and
sul phat es; ‘? | fl |vz- : %% kit othe |su|phates olefin
sul phosucci ?1 '8'?“’3 N {3y 8?3 eSPE >¢ ° 8?136\ S §80ﬁ°ﬂrﬁs'§af Rhongfes. Sodium
gener al | Y5 pre hibnt surtactants -t Hr|I| Latné %mm an cop tgjnoi &nox g?es
the pri mar yos% il %%E%y al@ ﬁigh% ho?s iig’t; frithy ane§/ %Ely F slof etg lene
al i phati c alGhek ot AR LARE ohd Qsp@é?all@‘fﬁer 8gecQf pril 'é@rgné- s&dand% J\a%é afdbhols
et hyl ene OXbiRRyIREE with@védge 3t RN lo 10akMbs BPEIYI6RS Bade RF indfe &h.@m{oerr primary
and >secondar y ab iop litdrést al fonlambss/iaidNRKishia lsaictdts, Noradkedde rBgRolllychdides dhat @
10 nol es 20f aleihby biedsideXxds descpszd inEr @30bsafuairhial.. Al so of interest are

non- et hoxyl at gde nimive anidetegent-beatigd asrbund Gorfagastyahe theadnoyrt pedserg| Wit depede o0 tr@nd
0- 20 al kaneyded gbaid I®i ddegeatsoipmsition: ddfetont surfabtadt 2@st38rey (belithdsev ey ip wellkrown to
choi ce of die ekitpdrfermaletor. Ve hewdwaehingchréducts fand fon mtopyctsaintindoth dor ause imdifiquent dypet of
wi | | dependweshing mechinat ended use of the detergent conposition: different

sur f act aft. syJhefasl gagunbel wHeshprogant Ml alse|depepd Grhet iBteqdad erdcise| gy will generally .
f or mul at or, 'aPQ?r"%‘ﬂ 1% REpiatldREt S AP M or  product s_int ended for use i n
different t ){; §teE9P“t\ﬁ8'§PﬂsH%Pser@'ﬂerf@ usg 1 most ayipypatic igode washing, mpchies gereraliy sogian

present Wil %9? SP %"‘ge?’u' et Oh SO AYCeTHYRTP L PG "&'E%"a“%'lit Wi o 2 AR 519y PPPuAle
from5 to 6 /me #er abl y from5 to 40 wt % Detergent conpositions
sui tabl e fohm%%r e&yrgg%r ytgmatic fabric washing machines generally
contain ani mﬁrﬁ%ﬁ@&p“%lr'ﬁ ctant, or nonionic surfactant, or
combi nati ons Ghe hiii&odnRonlgdsifRY of M 'inQentn@rP&éoO&ﬁJaH o&%%ﬂ%eteﬂeﬁé} pofRR: TRGoNe
det ergency Ridunls betsrfsicf Rildd o HELSBSHUhs wMIRAGY tah§d WonPfo 1§ BPwbdvent i on al so
cont ai ns ;9ne  ahe BEErGenBCbURid] Syitam &ikd ddmpssitiodd @ tHeGivaticRIFBENRY o Leokite MAP Jsphichdlly
bui I der in hhenjGREGA0EH ohdBrsmokb blppBitbita biildsramye amb@kbflA8oliteOMSD prédeid mabsuitably
The det er gernye fi $ H@0 wey, Sicenprefbrabiiy @ort 091PAGiIwt%.0ns of - the invention is based
on ¥olite MAPrefaygidly. dimabikafl etal caumpinnsii¢ateo prevdnt fin the ecoppositionse ofs thp fiivention tcansjsts
bui | ders. Thubstantisilyrtholiyfof zeslite MAB. MAP present may suitably range from5 t.o 60 -
w% norespreferably fromi15 to 40 wt% Preferably, the alkali metal
al umi nosi | i éeplite MfPesent in the conpositions of the invention consists
substantial ly whol I of zeolite MAP. 40 Zeolite MAP Zeolite MAP (maxi rrum

al um ni um zeol4°¢ " ”f"sa'%'é”m Feoliiea p fﬂ”sﬁ tpEgept ‘Bﬁgosg?@ aﬂ%g‘?ff"rf

and cl ai medlc'f"ﬁ‘e 'U Mol & °f'“ 1Jﬁ qh typg
al umi nosifi ¢ av:@ ae?r'c th 5' tr b °tt i a&"’ﬁ& a " ?:f)aﬂgei% "
ratio not gre p' 1 g°°
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Zoeolite MAP generally has a calcium binding capacity of at least 150 mg CaO per g of anhydrous
s0 aluminosilicate, as measured by the standard method described in GB 1 473 201 (Henkel) and also
described, as "Method 1", in EP 384 070A (Unilsver). The calcium binding capacity is normally at least 160
mg CaO/g and may be as high as 170 mg CaO/g. Zeolite MAP also generally has an “effective calcium
binding capacity”, measured as described under "Method 11" in EP 384 070A (Unilever), of at least 145 mg
Ca0/g, preferably at least 150 mg CaO/g.

Although zeolite MAP like other zeolites contains water of hydration, for the purposes of the present
invention amounts and percentages of zeolite are generally expressed in terms of the notional anhydrous
malerial. The amount of water present in hydrated zeolite MAP at ambient temperature and humidity is
normally about 20 wt%.
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Of especial..intérest is zeolite MAP having a silicon to aluminiumratio not
greater than 1.15; and zeolite MAP having a silicon to alumniumratio not
greater than 1.07 is especially prt@p52eE3 Blolite MAP generally has a
cal ci um b| nding capacity of at |east 150 ng €aO per -g of anhydrous so

al um nosi | by the standard met hod described in GB 1 473
201 (Henké: pafifl S °ﬁ‘°z"°'°q"'mbed as "Method 1", in EP 384 070A (Unilever).
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have a di ane ure there ar e correspondrng

qua ti egublididor€t C. Especially preferred materr als have a [err] below 3
mcrorre,;,res—a's—v%f as a dso below 1 micronetre. Various nethods of

nMeasuring pab i MABEnG! @ deBRWbe 36a3d ifbdnjudéis® with lo@bl Indrgshid’ bredrgdnlc BuBse. ts.

I n the 10 HoWsveS BB breSeRe bif sigaitanOdmouktéIer zBalitel A is hét pRke@d.di st ri buti ons and

aver age val ussgahibbuidersgthbt) majubd pdseneincludeesadium edrbbinstellE adesireafin @odviihai@r With a

Mast er si zeystoifisataiesobdafok Falobint barondb, astiistlesss in @B t1e137 @5 (Usiteserp Organic builders that

dem nerzal imee de wedsent inginde Rblygaooxiatel palyarteisouctt & poly@criptas) tagrslic/eibicasrpeleersi ahy

but not e9ywistdhadphipates; imononessit ipplgcangylates \sudhaasecitrites. @vrogates. exydisyccipaiesy glyesrol

particle giope, dhusndnipucgingles. cesrromimethofysiscipatesp srbpamethyexyagiengtese dipicolinates;

subst ant i &YCI'?‘Y?‘r‘\é‘e\'"mi‘i?ce}a&w?é‘yba?ﬂt jiepdrgalongigg, and %‘f‘e‘c"}?%QFtainé Is!ép@ﬂ%@ fi"f)’ acid salts.

i st ri but iTBANISYHsrOHBYAIE YR VBe such that at | east

pr ef er @Bl ¥ aEl“"‘i'eésaQFth @PS” '%%% %‘?ﬁa‘r"? E'P‘e'iah'éﬁ’ei%“ Wra&‘F'bWﬁ‘F'rséE es%"f"""l"’e?%‘t"“ 83 wt %

and prefe Ilr for ‘t/ m? § fa | east

80 wt % an Id em ta y b er% conjun ion wi AP i ude Cilfrie acrE. salts, m her

bui | ders %ﬂf@% asﬁiﬁ'trig % ?ﬁ?néo faﬁ Z%Wt COI’IJ unct [ otn$5 Wtt"h

ot her. 'Por 9K r&grre(aragﬁﬂdl yea buya mer dpecid l @ﬂ%pdﬁme% gpthl;l)} £381

amount s ofy, ZEQAhts ofrdin 08 18195 widd, %@&Elﬁlg rom 1nt9 HGW Cot rtHé defRjort c()madsitrﬁﬁ-k{hr@lﬁnlder '
0

prasent i RehbithRorSio déBeaIrdAREEN EP BoEBA [UAfbvéy) CONbi nation with a
crystallisation seed for cal cium carbonate, as d| sclosed in GB 1 437 950

(Uni | ever Jthe @s@aRjsdtorbUi | der's that 25 nmy be present incl ude’ .

pol ycardoxyl ate pol yners such as pol yacryl ates, acrylic/ maleic copolyners,
and acrylic %msqnhbmoeisqnsrvgmmnbchedmey@arBMaiWhaﬂﬂee@ systein. abiclke ist bageceen the
gl uconat ednorggniy dersalic sddivey reghoratgl eng 'rvdraterriilm)ls an @speciglhy pffeqtivesileach meroroynd in view
car boxy metehis highyastive oxyege E‘H“ent%ﬁ!ﬁ)bé e le{dissylien Indhavael flaudt-pi col i nat es,

hydr oxyet gﬁl Sodiumoreroerai menohydralg Ry ab'éﬁﬁsedf Né‘ﬁ)?f“ﬁ‘ﬁ‘lt Birfrmes oSty pretergbly fram

and sul fhdRi BaviFabased enthedeleipanscomppgiton, j o j 5 not |ntended to be
exhaustrve psired, ‘hB [opheydem FaY #S9 HBPY aﬁ.b@a%rwfc he || are pr
i m@g 'Egzr uoré2A

present " " °'S %?
M;s AL
citric geid g Ao pr@&%%' egé beols!rﬁc c rso L %a?l?%a tabou@ TRYNT S
of from3 J\ " ﬂerdm;eﬁzo‘?:ra%l % f @} cwtp ch
combi nati on O %’é%f bl?y%@lararﬂéie& ;s%.%@ by Qiel-:rﬁratéﬁ‘igry %ﬁt%ni r“né q:yrgé’p)lomuﬁl-s%rgstrtuted
preferred aéh PBREWSHS, RO %lambs, ROLNIBRES in 09TL7RSPRCIRI by 49857y T57CA 8R! Blothers
copol yner sgomphHyl. aRd P 98£8b2a and EP 331 229A (Unilever). A preferred peroxyacid bleach precursor of this
55 class is 2-(N,N,N-trimethyl ammoniumy) ethy! sodium-4- sulphophenyl carbonate chloride (SPCC), also known
as cholyl-p-sulphopheny! carbonate (CSPC).
Examples of other preferred peroxyacid bleach precursors for use in the present invention include:
sodium 4-benzoyloxybenzene sulphonate (SBOBS);
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in anounts of from0.5 to 15 w% especially from1l to 10 w% of the
detergent conposition; this builder conbination is described and clainmed in
EP.502 675A (Unilever). The bl each &P%a7088 Bdet er gent conpositions
according to the invention contain a bl each system which is based on the

I norgani c per§ﬁ$&,,sodru rate Hgnohydrate This is an especially
effective ble |gh active oxygen content and its

ene l
high rate of (jt’dsus ::E ﬁ:}gb o enzenﬁ"‘l's"'a't% Sodi um per bor at e nonohydr at e
X -eo t T‘ 5to 35 wt% preferably from 45
nz&e sLIbRE; 9 P y

i's suirtably pp Em
110 ta.25 wt % s@w n%y, J;tgeng elipnkie Mgﬁrtron | f desired, the bleach
SySt em may al SEuirPIRS-lirBthAndXb ek beiz6te Llisdhate RAHBEYACT d DI each precursors

-are known and aadiaé YubdRRed ¢aeit ditied BiScidsbd M IERT2EE So2Af EH 308 %80MDER 456368 3k 8464
‘GB 864 798, sdeB¢@0)7 356, GB 1 003 310, GB 1 519 351, DE 3 337 921A, EP 185

522A, EP 174 BRach, prdcitsda bre 5@kl pldsentlin 3d Bm@idof frip 1 3o B, B8rablBort 2128 w4,
US 4 4121934 anmeuddSt deold BIABIAS impndde the shibitity @f bleatdh bleassdls ip patruta® Mlegchinigaietergent
per oxycar bosoyipbsttiopLhadinga bdkidensityf atrisigroe s &aheadubiyct pEFPRCISE DRIALUnildvegr ecur sor s
and peroxybenzoi c acid precursors; and peroxycarbonic acid precursors. One
cl ass of esPbeijingredienserest is formed by the quaternary ammoni um and :
phosphoni um substi t ut ed bl each precursors, for exanple, as disclosed in US

4 751 01% and “ler paterigls thagma E%V’é?""gf' (9P‘ﬁ'€?’§ C%??ggﬂ'?%)’ the,jpypriop "?B'ﬂe um it Ep

331 229A (UpYeespaston age § Sqdjms suiphate;
class is (2 S'E? &@ W?W’W‘éﬁ\%m bﬁﬂ% ?s%:rnippgf’rﬁfr Pigy uﬁﬂdzﬂi’;gh"feﬁ H'é‘n'f/ POt i%sEh Yt e
chl &# de ( *af'so known as chol yl - p- sul phophenyl carbonate (CSPC).

Exanpl es)(prth&ﬁgnypreferred per oxyaci d bl each precursors for use in the
present invemtTom include: sodium 4-benzoyl oxybenzene sul phonate (SBOBS); 4
EP 0 552 053 B Phriluile. ddterdoRitl éorpblitbhs 6t Y inedhash R B@ulk Téksl) of R0sksU90 g7, and
1- met hyl - 2- ,Qagagyh%yttmngmne 4- sul phonat e; sodi um 4- net hyl - 3- benzoyl oxy
benzoate; trimethyl ammoni um tol uyl oxybenzene sul phate; 5 sodi um
.nonanoy!| .@yybemneofwlqat@cgaatoemﬁcsnmS) ; sodi um ' :
3, 5, 5-trinet hyl hexanoyl oxybenzene sul phonate (STHOBS); and the substituted
cationi c nitr iTheparitilste|domdnti camEdRitig@of AB2itventisP ndg Do HROMed BPanyTReUBRPGitahiedorEP
464 880A ( Kheprodugliaazof higlpbuicdensigirewderse suitably present in an anmount of from
1 to 8 wt % poet epritbleymetheshyrgmarigessspigyedryingpa sluryipb cqmeatible heatdpsprsiiiveyjiaredignts,
i nprove t"he'"@‘t%ﬁr e tz?""t?f MAP e 2y hotpsr diifesso Bad @ lopi reft (of ther detesgeptrgtiyen gompounds:
det er gent ceApyEp tiheo FRSUNNg hagRy PR I"k ad@ﬁgr"t‘fmﬁ'f‘”"élf higk-spopd ixgr/gjpnulator.sand Hhen
subj ect of "8 9 °DB‘2§Q°T“ " %\)‘é@r‘ %r‘a*tenfg %ﬁﬂe%sﬁ’ﬁé"al%e s'““y' lying the sodium
rraterralstﬁ'ﬂama AR 9thpr Bl osi Lions of ernventron
| ude S di n ano %(tj od es ?crall § r éﬁ%) step can e omi ed %T:her .the high bulk
I nc 9 Ilelt!l %a Gl S & be% t ily (o] Bnt T Jﬂat% anulatlng
G S mi errﬁgri il o%ras'it B B i Erepray.
control age& ,ﬁg, st~ sif %s as approprrate pI grrent ; and per urres
Thisli'st i S’ PRkedsd @a{%h [ PoddCmRerigRHsiktbrY Gre diddiosddUioK oXiRBR] YEPTHHR 013A, EP 367
part | cul at eagdal @ B0PRE1CATRP 3L 3QRUMEvehNe 1 Nvention have a bul k densi ty of .
least «/00 g/|, and preferably at least 800 g/l. .25 Prepar ation of the:
det ergent cexpasEsi ons The particul ate detergent conpositions of the
i nvention may be prepared by any nethod suitable for the production of high
bul k density pbuitesmtion iXetheuliustidedebymbe finevingoFremples i wishepprieiangi perpeptagsts rer iy

Of conpat i bireight eplessi alwewiss] ipdicpted; ﬁ@m@!@# idlantiied by numbers are in accordance with the invention,
45 while those identified by lellers are comparative.

The zeolite MAP used in the Examples was prepared by a method srmrlar to that described in
Examples 1 to 3 of EP 384 070A (Unilever). its silicon to aluminium ratio was 1.07. Its particle size (dso) as
measured by the Malvern Mastersizer was 0.8 micromeires.

The zeolite A used was Wessalith (Trade Mark) P powder ex Degussa.

50 The anionic surfactant used was coconut alcohol sulphate (cocoPAS) ex Philippine Refining Co.. The
nonionic surfactants used were Synperonic (Trade Mark) A7 and A3 ex IClL, which are C;2-Cys alcohols
elhoxylated respectively with an average of 7 and 3 moles of ethylene oxide.

pol yners;

Example 1, Comparative Example A

Detergent base powders were prepared to the formulations given below (in parts by weight), by mixing
and granulating in a Fukae (Trade Mark)} batch high-speed mixer/granulator.



30 including the zeolite -MAR, any other builders, and at |east part of the
detergent-active conpounds: densifying the resulting base powder in a batch
or continuous hi gh-speed mi xer/ gr BRMROE3 BAnd t hen sprayi ng on or

post dosi ng those ingredients unsuitable for processing via the slurry,

i ncluding the sodi um perborate nonohydrate and any other bl each
ingredients. In another method, especially preferred,2he spray-&rying step
can be onmitted altogether, the high bulk 35 density base powder being
prepared directly fromits constituent raw materials, by m xing and
granglat i ng GaFFAF gh- speed ni xer/granul ator, and t Her®ost dos nyP bl each
and ot her i ngdrediprd ss@,_sfé@tgrm By ay- dryi ng/ post -tpyed densif|g@tion

route. Processes usi hi eed m xer/granul ators are_ discl oge for
exanpl e, in N4 Jﬁbl%l%%%%ﬁ%'g 3EQA EP 390 251 A ahtt®P 420 99

(Unilever). %W&J@ammﬁum is further illustrated py.obe

f ol | owirng per cent ages ey Weight unless

ot herwi se i ncF ‘lugl;wﬂp%e %nﬁ@ed by nunbersféar egl n accordance wth
the inventi cﬂmdm}n Cm¢@a1t-¢|ose identified by letterstare cond@r@®ive. The.
zeolite MAP 456 in the Exanples was prepared by a ngl&ed sSi m'basoto t hat
described in Exanples 1 to 3 of EP 384 070A (Unllev(g Its si %ic')n to

al uni ni'Uum r FAEWHRECAT 07. Its particle size (err) as nehsur ed i

Mal ver n Mastvesid taere Wasoi®aly cronetres. The zeolites 2Bised waé.V@ssalith
(Trade Mark) P powder ex Degussa. 50 The anionic_surfactapt_used was
cocouut al cohol sul phate (cocoPAS) ex Philippine Refining Co.. The nonionic
surfactants used were Synperonic (Trade Mark) A7 an#8A36ex | CF6-%hi ch are
[err] al cohols et hox'yl at ed respectively wi th an average of 7 and 3 nol es of
et hyl ene oxi de. 1 nparative Exanple A 55 Deterge ase powders
wer e prepar &P RPrto ‘%%‘g’PﬁiB\‘n{ﬁéﬂ ons given below.(in ?)%?ts by wé}ght), by

m xi ng and granul ating in a Fukae (Trade Mark) batch high-speed

m xer/ granul ator. 5 EP 0 552 053 B1 1 A CocoPAS

5.10 - 5.10 Noni onic surfactant 7EO

4. 80 4.8Dheloneohites wére twsed 3ED hydrated form, but the
7.10 a2m01]%é:9 ZlfQ![ ﬁﬁ@ﬁ/ﬁ& fﬁsté’ﬁh@h C%f)b@nﬁidrous material, the
-25 00 ¥ water og %@,}Iﬂqigﬂ?éapb%%ﬁ%a{]n lnrlé)gd n the amount shown for
- tdEa DOmSMEure.

0. 50. 0. 50 Fl uorescer

0.21 0.21 Moisture (nomnal)

6.25 6. TBe48cteal molsturgecamt@ut® ofehBet pasegPPy'ders

808 werélge@érmﬂlédzﬁ?l h&@éui“%ﬂ@ wegght n13¥5r atearf aearihyt tbhe
anmounts are quag Interns O

drous materi aJ f?g wat er of
hydwat i on bety ¢ nEPHARIPPAYt h%"‘érr‘ﬁ%ﬁ? SRR FBeroFﬁl £R51S¥8%e. The actual
noi sture contents of the base powders were determ ned by measuring wei ght

‘| oss af« er gtl&gre (wts) 8.6 6.5 -

Thus the base powder containing zeolite MAP had a slightly higher moisture content.

Powder samples were prepared by mixing 1.25 g of sodium perborate monohydrate with 8.75 g of each
45 base powder. Each powder therefore contained 87.50 wt% base powder and 12.50 wt% sodium perborate
- monohydrate.

The products were stored in open boitles at 37°GC/70% relative humidity. Storage stabilities were
assessed by removing samples at different time intervals and measuring their residual available oxygen
content by titration with potassium permanganate. The results, expressed as percentages of the initial value,

50 were as follows:

Storage time (days) 1 A

' 0 100 100
55 7 92.6 85.4
14 83.1 69.1
28 66.3 53.5




135 C for 1. hour, and were found to be.as follows: 40 Moi sture (wt%
8.6 6.5 Thus the base powder containing zeolite MAP had a-
skightly higher noisture content. PERd&r2 es were prepared by m xing
1.25 g of sodium perborate nonohydrate with 8.75 g of each 45 base powder.

Each powder 1Rk QfofdrCsofil plrstfle SonohQarkth /é}alBﬁl@%é%OMﬂedauﬂ dth& %eé% MAP/%o%B@i/]%n "

perborat e rg3RQR MRS Rs highdEmBEE ey WEr € stored in open bottles at
relative humdity. Storage stabilities were assessed by renoving sanpl es at

di fferent tgwmsi ntervals and neasuring their residual avail abl e oxygen
contgpt By titration with potassium pernanganate. The results, expressed as
per cent agest. oA parfi@latertiidattodg dsgehgaat, cofnfositionvdmgrisg: f ol | ows: St orage tine (days)
1 AO (a) one or mdr§) Getergent-4dli@: doppounds,

7 _ O2b)pone orQBord detergency builders ing@ling alkali G@tal] al@@inosilicate compnsmﬁ&edﬁte P
53.5 6 EP 0 ‘89 9sizomlp apmipunbietia not 9f3%§?!|“19m11§%f2w?9é4”€) gechohydr at e
stability was &R Precietysien comerising seqiumeeeheratepine powder, despite its
hi gher noi st uf@eeigred [that e gpmposifion '1&358?"5 ??E‘E”Vé’fﬁlelﬂftéﬂ%m ng deter gent '

o More deter AaRE Sfrsq?fr%f%?é iyl i kaprestgre SR AEUP A o i 8"

11 {n reater than
corrprl Si ng zeoll icon to alumniumrati o not gr eat er t han

1.33 ( Ze0| '4 €a wg%]ent @&Qp Qon as clanmeﬁ@an@ put%’:ﬁag IZ’Ia %&%&ertﬁaﬂh 930‘718 AIUH?S a

perborate non eﬁﬁ;&t’érre'd% d. I withih #ERBRAS 56 o
density of at Ieast 700 g/ . A detergent corrp05|t|on as clai rred in claim

1, Sharact e i &@6tedgsht waﬁos&.msmﬁ.wdmear%%cm@ cRiin; charde@Fisot! th 1At U3 SibstaRtiEIRified
not greafer thasolitAA7. 15 3. A detergent conposition as clainmed in any
preceding claim characterised in that the zeolite MAP has a particle size
[err] as her enndvetgente cah@dositiddas wiitnled rin taine preesipe atdfim,f wigel @irtier tcomprises a bleach
m cronetres. decuodet ergent conposition as claimed in any preceding claim
characterised in that it is substantially free 20 of zeolite AL 5. A
det er gent® d’onﬂbdsfﬁ@?'ﬁﬁo'%t@s'&‘?"aﬁsr?@@eﬂﬂ‘ #n gropadisg elmnyhien campfsesihi ch furt her
conprises a bl eadrRmoy 8RS pl onggr more dﬂerg‘ﬂt'ﬁféfeé‘t" BP9 onposi tion as cl a| med

in any precedi )f{?f"aﬁorf? 8%5"’%1"{ 8% f‘i’%%eéerg buidegz FegPsig SW"W“% 7?3 )
nore det er gent - g{ %to s'" ?Pé’ﬁ] °f o1, Wat81m°8?{‘éfdr8'ie r°8t'°"ay
Ldet er gengy bui I c) a bleach system conprising
from5 t0 35 "Yf c(ixa"a'(% &H%Ljieg%‘ s%::?:tfﬂ Gwif’g\ e, and optionally from2 to
8 wt % of a bl eacef'n ptionally other detergent

' ngr edi ent S7. t Q d&ggerwt o/Pnpﬁltan Qaeél&rﬁéy' ﬁgﬁysprgk%!iu clms&g'a&&s$m tlgﬂt ﬁWﬂﬁk density

conmposi tion. g aadl@bcgrgent conposition as clai med 1n any preceding claim
charactegi sed in that 1t has a bulk density of at least 800 g/l. 35 8. Use
of zeolite dVABsd & zbdWRrMArEtolifigtovb LR tdbility)of SdivmQ@ivdimte @by tiatetn aPaMRIM® bRachingN
a parti cuI at e dabrgat bonpgsiibatcemg®dig: conmposi ti on conpri si ng
-/ (a) one or more detergent-active compounds,
(b} one or more detergency builders including alkali metal aluminosilicate comprising zeohte P
40 having a silicon to aluminium ratio not greater than 1.33 (zeolite MAP), and
(c) a bleach system comprising sodium perborate monohydrate,
characterised in that the composition has a bulk density of at least 700 g/l.

Patentanspriiche
44
1. Teilchenférmige bleichende Reinigungsmittelzusammensetzung mit
a) einer oder mehreren reinigungsaktiven Verbindungen,
b) einem oder mehreren Waschkraftaufbaustoffen, einschiielich Alkalimetallalumosilicat mit Zeolith
P mit einem Verhiltnis Silicium/Aluminium von nicht mehr als 1,33 (Zeolith MAP), und '
50 c) sinem Bleichimittelsystem mit Natriumperboratmonohydrat,
dadurch gekennzeichnet, daB die Zusammensetzung eine Schiittdichte von mindestens 700 gl auf-
weist.

2. Reinigungsmittelzusammensetzung nach Anspruch 1, dadurch gekennzeichnet, daB der Zeolith MAP
55 ein Verhiéltnis Silicium/Aluminium von nicht mehr als 1,7 aufweist.

3. Reinigungsmittelzusammensetzung nach einem der vorhergehenden Anspriiche, dadurch gekennzeich-
net, daB der Zeolith MAP einen TeilchengriBe-dso-Wert gemés der obigen Definition im Bereich von

7
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(a) onhe or nore detergent-active conpounds, (b) one or‘““r‘e*derergeﬁty—

bui | ders i-ncluding al kali nmetal alum nosilicate corrprl ! mlmml,i#m,
I

having a silicon to alumniumrati er thanl
and (c) a bl each system conpri si ng':oesgglp’%?n?’f%i bor at e nonohyarate,

characterised in that the conposition has a bulk density of at Ieast 700
g/ 1. Pat ent anapbétehaodkim lperbbRite oIl ® e BBl | @isCHAIBELA in the zeolite-MAP-containing
ReFi ni gungswibt tebiplishighensaauetgited.t a) ei ner oder nehreren

rei ni gungsaktiven Verbi ndungen, b) ei nem oder nehreren

Waschkr af €Rimisbaust of fen, einschlieflich Al kalinmetallalunosilicat mt
Zedlithk P mt einemVerhaltnis Silicium A um niumvon nicht nehr als 1,33
(Zeol i th WAP) Pa"‘l‘jﬁﬂe B@?‘:”'"Q detef@?"‘é?wé’ﬁ’f“ﬂl GMETHL t el system mit

Nat r i unper bor & °'ged'éﬁ5fﬁ Snnzei chnet daB di e Zusammenset zung
ei ne Schtttdi oge\? Ixlno §?"§ﬁ§u dmg kah f.\lum osilicate comprising zeolite P
Rei ni gungsm t em com bt tﬁ’%{? gfﬁ?:%ih Ura é’ﬂd gekennzei chnet,

daB der Zeold1 tthec p p[) c| n| um von ni cht mehr
als 1,7 auf wel st el ni gu sm tte zusa nsetzung ach ei nem der

vor her geh@nd\e&t&mpwncdaauond@%ﬁrﬁéa 0 KRN ZRdrsckbrisdach maplza@z&% MO tam.n%%'%o
ei nen Tei | chRrghrBaudisRgdéetnaenniB der obi gen Definition imBereich von
EP 0 5%2 053 B1 * CL M S * Thus better sodium
per bor at e3.nekygihbdompsiithiab tihipedvnang placdding eldmj chatalterisacinltiat Be MReMONH i B ng
povvder des petide sitesdshi ayiherinbaors tefined. e bmtangel) ibm®.11o 5.0 Aigpandrbc ul at e
@chl ng detergent conposition conprising: (a) one or nore
et"er gent 4-act delasgenbrepasites as Clgimed ifeany propasing clist: ehagpsiadspd i ihatdds substantiallydieng
aI kal i *hvet al*f #elianosi | i cate conprising zeolite P having a silicon to
alumniumratio not greater than 1.33 (zeolite MAP), and (c) a bl each
syst em cofmpr SFif ge"é océl'f"ﬂ?ﬁ"}?éraﬁo?’%i‘f‘%d o At prareding, clath afichy ipthes ampiises (2 plescte
conposi ti on "H&E™d bul k density of at least 700 g/l. 2. A detergent

co 05|t| n 2 ne the zeolite NMAP
ha;rp a 3 I(|90onit;ergentcom"os':ﬁ"nﬁso 'ﬁ%ﬁj&gﬁ gef %It CIL'i' V%'éhio %V%iS 3. A detergent

CONpPOSi ti ON ag, &hAkBTchol o ¥n yHulers &ﬂér@fﬁ&‘i&o‘hé%ﬁ n that the

zeolite MAP h a%iegéiﬂr %Et@nln%oﬁbr'l—’s@\g [fa%rsl to 3§ wtw bEoBRR IpBrbo6iatd GlohsHy SrateVink h,bﬁbnaube
range of fromGind ¥ 8whe O AbickRpREN®RS. 4 A detergent conposition as clained

i N any apr ecedidygptiohatly BheiClRargRal ifdrédind b TootWwial it is substantially free of
zeolite A i pékedifigeys grplbasarga @l detebjentaBmpds@ioiled i n any preceding claim
whi ch further conprises a bleach precursor. 6. A detergent conposition as
cl ai med i h angetpoet ednmogtianl aickimedin ely mwerging days,: chéradgterisedoimttiat it basGDbulit énsify
one or nore dfetlesy@lglact i ve conmpounds, (b) from 10 to 80 wt % of one or
nore détergency builders conprising zeolite MAP, (c) a bleach system
conpri si nf fYseif Zolite MAB toimpraye the sibiinhohedyB e Tpy R ia Patrylal Miseeng| | v
from2 to 8 YRteogeBicoRPeItian eomAPIRg ur sor (d) optionally ot her det er gent
i ngredi ents t&"’f@ﬁ)"'\m% dafgrgen %ﬁ"\ﬁe ds, bel n based on th
conposi'tion. f) qerrey é’ (progns; i{’ %{ '"3?‘1' “‘tﬁr"@E‘Br g298'l‘°a| m
charact'eri sed f'ojH 'F°r| 5‘?'”5‘ \ﬂ:}? %’ 3 ‘% 23"800 g/ | .
(c}a beac system comprising sodium pet! ora monohy rate
characterised in that the composition has a bulk density of at least 700 g/l.

Patentanspriiche

1. Teilchenfdrmige bleichende Reinigungsmitielzusammensetzung mit
a) einer oder mehreren reinigungsaktiven Verbindungen, _
2} einem oder mehreren Waschkraftaufbaustoffen, einschligBlich Alkalimsetallalumosilicat mit Zeolith
P mit einem Verhalnis Silicium/Aluminium von nicht mehr als 1,33 (Zeolith MAP), und '
40 <) einem Blsichmittelsystem mit Natriumperboratmonohydrat,
dadurch gekennzeichnet, daB clie Zusammensetzung eine Schiittdichte von mindestens 700 g/l auf-
woist.

2. Reinigungsmittelzusammensetzung nach Anspruch 1, dadurch gekennzeichnet, dal der Zeolith MAP
5% cin Verhéltnis Silicium/Aluminium von nicht mehr als 1,7 aufweist.

3. Reinigungsmittelzusammensstzung nach einem der vorhergehendsn Anspriiche, dadurch gekennzeich-
nel. daB der Zeolith MAP sinen TeilchengréBe-dsg-Wert gemiB der obigen Definition im Bereich von

7
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35 8. Use af zedlite MAP to i-nprove the stability of sodium perborate

nonohydrate in a particul ate bl eachi ng det ergent conpos
(a) one or nore detergent-active cﬁ?n?)g 19 Lﬂllmmgmmmll
det ergency builders including al kali net aI "al uni nosi I i caf.*e Eonpri*sirg *
zeolite P 40y pis 50 phfaikwdge @ silicon to alumniumrati o not greater than
1.33 (zeolite MAP), and (c) a bleach system conprising sodi um perborate
nonohydr atage, H&r@h@ﬁﬁtﬁrzhﬁﬁﬁeﬁsgtzﬁlﬁ&E\chtd‘lﬂm%nm%@ehé?lﬂem%p@cﬂaLdakurgpdéﬁénh%icﬂf at
| east 700 g/det, dBBSi€int e36quichdridbinen. Zbblith A enthdltei | chenfrrni ge bl ei chende
Rei n{ gungsmi ttel zusanmenset zung nmit a) einer oder nehreren
r ei ni gung$akmeinigengsviiticlzusacimagpetayng bhach eiremeaien wehergehanadnrAaBeiiche, die des weiteren einen
Waschkr af t auBielursttelybridefer urafafitschl i el | i ch Al kalimetal | al unosilicat mt
Zeolith P mt einen Verliltinis Silicium Al um niumvon nicht nehr als 1,33
(Zeolith I%P?e"“qm@fi"ﬁ‘telzvsammense'@)"gePQ'?@W'BIde"l etaigsheaden\Aosnsicheridie
Nat ri urtper boréiﬁﬁ'ﬁ@% Byt singr a@elﬂﬂ‘feh’Pfe'g‘é'R'@Vﬂgi%P‘@hY\%'?'" upgen, di e Zusammenset zung
ei ne Schatdi Bj G‘f’ﬁ FroRines agips melyeropWpschiigftaufigystatie mitZeolith MAP,
Fl eirligungsm? f’% nesﬁ};ﬁkm,y \g’ }?c °""AH°SB?‘U5’PF°T°“H!§’B‘EW‘3;’H‘ ‘Be eestherelifet |

154 en

dag der Zeol it o re en| EE? ';“t | Efgtx’élaljh%bgr NLA Ui 1 Um von ni cht

mehr alg 1,7 ,ﬂ ,, ok lay ei nem der
vorherg’ehendue'n Anspr Cc e oze urc gekgnr?zelc net . Qﬁ "?‘Hg &% Flth VAP

ei nen Tei ke h%wuﬁ@sa\.tdﬁsgam&se%mn&hwemqm RrdeRdnbigh Aris&ﬁch'e rnaaﬁ&ﬁdeﬁéan%m 7
EP O 552 053:6Blas sie eine Schiittdichte vorl m|hdéL‘tlans| 800 b/ adibeik. 11 *
* ON¥ bis 5,0 j maufweist. 4. Reinigungsmttel zusammnsetzung nachl e| nem

der . vorzhemsgehenseing Anep IZadgihe ,MAPatiu Vebesgelogndes cStabiitit Vot NatribéBerBr@moridhydrat in
wesent | i cherdinek eiichenicrdigoh bibitheAdee MbiniglirigsmilielzuRewnmEngatrugg et t el zusamenset zung
nach ei nem derm) sioy ¢vler getiren cigunisakiiveMotbindungere des wei t eren ei nen

Bl ei chl mi t t el pbewnerupder makrpral WaschkeitauRepstriffg,Laingshipitiche Aalimateiirumosiiicatmit geotithch
ei nem der vor e H'e‘f?ﬁ@%‘ﬂ'%@\@wmw"f@'u"dwe njcht mehr als 1,33 (Zgolifh MARBGINEe . - % ei ner
oder nehrerer 4 e ﬁ!e REP Vil NalduppRrhorRiARgEvdrah) 10 bis 80 Gew. - % ei nes
oder mehr er et™Rh ueddapueh gelsanpzoirinebish 2a8 sereins SoUtigishte ygo mipdpstens {00 gl aufweist.
Bleichmttels gm mt 5 bis 35 Gew. - % Nat ri unper bor at nonohydrat und
gegebenent'§Y9" é'cﬁt °s 8 Gew. - A) ei nes Bleichnittelvorlufers und d)

-:gegebengnt‘aléqmp\g?u;[nerg qu n| ;a;‘?%nlpe%oﬁgg aenltl e auf 100 Gew. -% 16
%ta%é

urn aut ot ni gungsmi tt el zusammenset zung

bezogen sind. . unf?iﬁx asew.@% é@@ﬁ@%ﬂt&%ﬂm teCde ¥Rk Qfehiin comprenant
vor her gehendennéasis pGhs u %%m A& & Re aéfatse p &ﬁ@&m@ms) ot
SchQ t di cht e v@in B sRaRdedfic Gibromdnf MBleRoratelde soflum MRRoNpARIsISING €i nes

Zeol i t hg MAR:aZdirisde loh 65 0116 PBserRunsicnblis|abdardntoid réiisi7baigiper bor at monohydr at
in einer teilchenf6rm gen bl ei chenden Rel ni gungsm ttel zusamenset zung, die
a) .ei ne oder Compositunedéterjenits Gelorgia advbndicatioer, baradiisgpesn cdjuead zilite MALPrésaiw af e
Vasetikr af t aubhaustichh:ayumisiun se ipasshBloecho7Al kal i net al | al unosi | i cat mit
Zeolith P mt einemVerh~ltnis Siliciun Alum ni umvon ni.cht mehr als 1,33
(Zeol i tt mo\pgtomqumpnz:@tergente sel@)la eevendiShtion & leni2t taeacyjsse emrcerive la zéolite MAP presente
Nat r | unper botratorRoHemnsitR de. telinfug diniepigp *aa'deﬂ"@nse@k%hzte? GtHMet ist, daB sie
eine SchUttdichte von m ndestens 700 auf wei st Revendi catlons so 1.

Conposi ti dn SRERSFKRDHElergenlp prieap B by S RSB ST GHeR (et ssentelertont

exempte

5. Composition détergente selon I'une quelconque des revendications précédentes, qui comprend en
outre un précurseur de blanchiment.

6. Composition. détergente selon I'une quelconque des revendications précédentes, qui comprend :
50 (a) de 5 & 60% en poids d'un ou plusieurs composés détergents actifs,
"~ (b) de 10 & 80%. en poids d'un ou plusieurs adjuvants de détergence comprenant la zéolite MAP,
{c) un systtme de blanchiment comprenant de 5 4 35% en poids de perborate de sodium
monohydraté et, facultativement, de 2 3 8% en poids d'un précurseur de blanchiment,
(d) facultativement, d'autres ingrédients détergents q.s.p 100% en poids,
tous les pourcentages étant par rapport & la composition détergente.

(2]
<1

7. Composition détergente selon f'une quelconque des revendications précédentes, caractérisée en ce
gu'elle présente une densilé apparente d'au moins 800 g/l.

8



(a) un ou plusieurs conpesds. détergents actifs, (b) un ou
adj uvants de detergence dont un alum nosilicate de nbtal _ E! ﬂ !mﬂj ﬂ#
une z6olite P ayant un rapport sil iERiQUFR2A583®Ini um qui ne

(z6olite MAP), et (c) un syst bne de bl anchi nent conprenant du perbC}ate de

sodlun1nDnohydrat caract |s e C I e nsito6
appar ent e & é,lyh t Qégéncaﬁ ebr\ute gu ubo'? te 81 Pod%ﬁl r%n%?%lna?e ga%s une
revendi cat i orf° a‘,;“fg'g‘? ﬂcg er 5;99396% te MAP pr65ente un rapport
siliciumal um doﬂ&n a%m.ngare&e%b trisRNaIghid B3R 12
selan | g reven éoﬁ@tﬁ é}gnt n%p sulﬁ@hw UnSREIEPRsMEpddUR3 [Boltd MAP)L & MAP

pr esEnte une Ok ON5RERb [db BlaRbhPnent BnbrénddLi®: pdbiatdide sfliudsmbrdbdrats;onpri se entre
0,1 et 50 Urdﬁ?acténse@&’f%lﬁtbﬂd dmpsiitioR prgentk @nc@ngW apmrane\dE0dhoda 70gn. 1, 2 ou 3,
caractbris~e en ce.qu' elle est essentiell ement exenpte de zeolite A 45 5.
Conposition d6tergente selon |’ une quel conque des revendi cations
precedentes, qui conprend en outre un pr6eurseur de blanchinent. 6.

Conposi tion d6tergente selon |'une quel conque des revendi cati ons
prec6dentes, qui conprend: 50 (a) de 5 a 60% en poids d un ou

pl usl eurs conpos6s detergents actifs, (b) de 10 b 80% en poids d' un ou

pl usi eurs adjuvants de d~tergence conprenant |la zeolite MAP, (c) un systene
de bl anchi ment conprenant de 5 a 35% en poi ds de perborate de sodi um
monohydrate et, facultativenent, de 2 a 8% en poids d' un precurseur de

bl anchi nent (d) facultativenent d' autres ingredients detergents g.s.p
100%en poi ds, 55 tous les- pourcentages 6t ant par rapport N la
conp05|t|on détergente. 7. Conposition detergente selon |'une quel conque
des revéndi cations pr6cedentes, caracterisee en ce qu'elle pr6sente une
densite apparente d'au noins 800 g/l. 8 EP O 552 053 B1

111111 1121121 211211 111A 1 1111 8. Utilisation de z6olite MAP pour
anbliorer la stabilite du perborate de sodi um nonohydrat 6 dans une

conposi tison particul aire detergente de bl anchi nent conprenant: (a) un ou
pl usi eurs conposes detergents actifs, (b) un ou plusieurs adjuvants de

d6t ergence dont un alumnosilicate de nbtal alcalin conprenant la 5
zdolite P ayant un rapport silicium:alumriiumne dépassant pas 1, 33
0(260I|te MAP), et (c) un systenme de bl anchi nent conprenant du perborate de
“sodi um nwnohydrat 6, caract6risde en ce que |la conposition presente une
densit6 apparente d' au noins 700 g/l. to t5 20 25 30 35 40 45 GO !';5 9
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