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_l%'-.nvent ion relates to the-use of free-flowi ng iron

ron. 5 Particul ate magnetites produced by .pr pd"laimgs) on: ps g_g.@etg'-éﬁ Qg
aqueous sol utions have been known for a | ohg tine L] Drddng6)2 : Baviad t—.ﬁ'et P o e
production of nmagnetite by the precipitation of i [ErAbittacsul ph: :'g"ﬁ&"tﬁpﬁd_“' """""
al-kal i ne conponent and subsequent -oxi dation with &Lt is. ed.™ Jﬂé’ﬂflﬂs_

ot her appl i cat Useef fred-Bowing, imaghitic ronduidel with 50 teE3 _ ¥ 4¢0liood
preci pitation process were subsequently filed.:>The iron oxides \}O 1801026
produced were initially used for the production of -all types of p_ai'ntslﬁihﬁ
particul ar advept AgentRin rERARES tHeGRe 6PIRANSHINYifdd A With BT 33AMD,GRDON
black lies in their very much better weathering.resistance, so that paints
of this type can al so be used outdoors. :Furthefnore, precipitation
magnetites aregused for col.ouring concrete nouldings. suUch as concrete:
pavi ng st%nes g?’%ﬁ'%ﬁt& rgfl%neklgegfqrﬂgﬁeﬁ Irbgs?reﬁ}g éocnl _grggesﬁ%ﬁléoql %queousaF%lBt“HEen .
used for some hivigthekid kedbwe forePlbag teeaRNYSTR0R 2B ethe pestivetib® Bf MhghetiRehybthe
Magnetites produced by the precipitation process are preferably used to
produce - t oner spregipitatign efricongfl} sulphatjvish aw Alsalinerpompenent and suhsequegheidationoner
used for this P, 2 hav. ! enes:alk.: L] es. l.ers and
orinters conti o g5 i deSbbE RuhBicd St HPiPuchls BEREAY S nERroRREh 0y
the magneti c t magfetidesdby ¢he pesgipiationy ,prodess ereragbsetudney Uled] The ifoh, odidese
become i ncreasi ngl-y high.. The | atest generatjon-of printers achieves a
resol uti &h of oK ed wregot psed fgt therpduqtion)of afliypes efeits Jlhegparpigular
devel oprent of , 4 RGoR W ihdphtited E6mbRLE “ith\brighni b i€ WP iz e
di stribution. gl' iagﬁl ans ’tghatl ét’hgmkragnet%h&%%et%% gnéi‘ gr&;{vﬁfea%ﬁtrlrlhﬁlp h%\i/ré a
very 25 naverywnychr bettet svegthenngiiesistanbe;tsochat Pdinte of ¢his typepantalsoubansed
particle size is re uiﬁre' so that a. hom?‘?neogs--di Strid?-'if:tig& of. the

i g

‘magnetite part PRAREr BIQTE; REFSHIUARON: PIAgDCtEEs; AT 4SS0yl FRIgHERg (coucrete

avai | abl e on t Bgy [, educh Qs cbﬁt@ét@rp‘aﬁﬁgtsidﬁﬁs 6?63&_&2_& focHng tQVNBighetiBl Rdveneet -
t hese requirenents. wever, these powdered precipitation magnetites have
poor fl oW propalse besn uské fassomg tie iniglscisopltegraphyegntheipreduction of toners.
therefore-difficult and | abour-intensive. Mreaver, the powdered pignents-
tend to- . ' ' '

Magnetites prodﬁced by the predipitation proné$S are preferably used to produce
“toners for cdpiers with single—cofnpoqent tone'r'i'si:._'-'-The magnetic toner used for this
purpose must have various general pr_bperties. ,/féfs:_;;_‘c'_opiers. and .pri'nter's continue to be
20 - 'd'eveloped‘ and in;proved, the. requirements of themagnetlc tdner and, consequently,

- of the magnetite used for it, have become incrf ingly high. The latest generation of

printers achieves a resolution of more than 60(-),-# p1 (dots per inch), which has led to .
the development of fine particle size toner with a very narrow particle size

distribution. This means that the magnetites -ré'é[hir_ed for them must have a very

25 ©  narrow particle size distribution. Moreover, a particular particle size is required so

that a homogeneous distribution of the magnetite particles in the finished toner is

ensured. The magnetites available on the market for the production of toners are

powders which meet these requifeme__nts. Ho gr; these powdered precipitation

magnetites have poor flow properties. Mets . of ‘the powdered mag'netife is

30 therefore difficult and labour-intensivei:"More_i_v the .'p:__,'cf)wdered pigments tend to

give.off dust. For these reasons, grahiifeé would'be more suitable than powders. The
dispersible. Hard,

. disadvantage of granules, on the other hand, i_s-"'_th’at-they_ have to be
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gi ve of f dust. ranul es woul d be nore suitable than
powders. The di sadvant age of granul es, on the other hand,  is that they have
't o be di spersible. Hard, 2 strong, readily transported and netered, :
free-fiow ng granul es are usually poorly dlspersible. Soft granules are
readi | y.di spersible, but not usually transportabl et and di.si nt egrate back
into powders when handI ed. 5 In US 5 401313, = erng ot her things,
speci al - pi gmenstrangameddiy twrspmimb and exbterbd cﬁee}ﬂewmgoglaﬁﬁds fafeo Obuiallg poorly

.correspondl ng g@“@ﬁélsngoéh at .| east ope addi ti:ve to:od é the - surface

charge and at %’ﬁﬂé’ileél ofiE ?H‘?b*‘béﬂot?‘{trf\?é siEanspertable; andgy
al so be used |a131§{ﬁgmébgckt1%q;omfg:w§éntﬂagm§d 10 - .=The object of the
present “application was therefore to provide magnetr € +ron oxide granul es
that may-be used in toners, pri nt| ng i nks and inks:.and .t hat have the

ok e 155 P PR a0 B0 Rl BB e ot aranes O Bl icn
transported i naﬁ‘p?@ddc@&ﬁ@ﬁﬂh@ ﬁ&lﬂéspondmg B@W@&s QithRe ferétink labiditivdto modlfy the
formul ation conpatibility. It was possible to achieve thi's object wt

speci fi c granufusice Tharse mpd et ileast p@r étseersm-prmomveea@ﬁw dihgsecgrafules mw
production of arid i nks,’ conprising 95.0 to -
99..8 wt. % of. aalgr%génﬁ m@ﬁﬁ&%@&%};{:@?%ﬁé\ﬁos&%mgn iron content - of 50 to 73 wt. /
a Ilght ness- under ‘brightening L* of 40 to 79 C ELAB units,

Le A3 -Foreign C tr1e

‘ 'jil-O " The object of the present application was therefore to prov1de magnetlc iron oxide
- granules that may be used in toners, pnntmg mks and 1nks and that have the following
propertres

= good flow properties
15 - high colour intensity
- largely dust-free
- readily metere_d
- . readily transported in nie_tering_ equipme_nt_'
. - good dispersibility o |
20 - formulation compatibility.

it was possible to achieve this object with speciﬁe grantrles.

. The invention relates to the use of granules for the productxon of toners, prmtmg inks

25 and inks, compnsmg 95.0 to 99.8 wt.% of a magnetrc iron oxide having an iron
content of 50 to 73 wt.%, a lightness under brlgh. 'mng L* of 40 to 79 CIELAB units,
a colour cast a* of -1.0 to 4.0 C[ELAB units end_a colour cast b* of 0.0 to -7.0
CIELAB units, an average particle size of 30 t __'_':25.0 p. and a residue of less than

2 wt. % in the flow properties test with a 1 mm sieve w1th 400 strokes and a binder in -

'compounds consxstmg of

30 a quanuty of 0.2 to 5.0 wt.% selected from the group
polysiloxanes, polyesters, monohydnc or polyhydnc polyalcohols long-chain fatty
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a col our. cast LgA 32 151-Foreign LAB units and a col our cast b* of 0.0 to
-7.0 CIELAB units, an average partlcle size of 30 to 250 [err]mand a
residue of less than 2 wt.%in the flow properties test-with a 1 mn5|eve
‘Wi th 400 strokes, and a binder in 30 -3 quantity of 0.2 to 5.0 w .

sel ected fromthe group of conpounds consi sting of polysil oxanes,

- polyesters, nonohydric or polyhydric polyalcohols long-chain fatty -3
-_ acids and fagidkYarRC 'fﬂt}esatcﬂr Sstéhst bvﬂ!lﬁo inforé @B 110 Qﬁfbtbﬁn at%hﬂ”sorganometalhc
organonetal | i ¢ conpounds, yacryl ates and pol.yvinyl al cohol s.

gr anul es ar e . gPapepads wlm@ﬂmem%qlmml|Mhms or’ wi th organomet aI lic 5
conpounds as binders. The quantity of binder #s: preferably 0.5 to 2.0 wt.%
If the quantities of binder used are too smal I, the granul es obtained will
not be sufficikhet gyanslesong preferablyt bevdubehtwitly ditbxdnien der vl astghsortealic.
great tgl S quantity )sgicause problems with the toner 10 production..
In US 5 201 319mpeundsagdindetsy additives nust be added. This neans that the
quantity of additive is relatively hi gh, ‘which nmay have a negative effect
on the fornulation conpatibility, anong other things, and that production
is costly. 15 Tﬂeelugnmymfdmdesesdpmfembmo 5got200 i &6.i I ienduantitiésofbigdeo dised

properties such as flow erti d ch per.si bilit w abr asi on
and are conmpat¥f$i® %wﬁlgt &’t?‘ﬁ?‘ﬁmla&?t&? ntly str%a%d gjﬁ guantity.

may ble ltor oduced tixdetadddedSs I%chkéﬁesthls P@ﬁﬁﬁ@' aa9r&99es PESHIGME with: the' totef aY
granul ation- -

10 productlon

.

InUSS 401 313, at least two additives fust be added This means.that the quantity o
of addltxve is relatively high, which may have a negatwe effect on the formulation
compatibility, among other thmgs and that productxon is costly

15 . ]
The granules used accordmg to the invention have good properties such as good flow
propertles good dlspersxblhty, low abrasmn and are compatlble with the toner
formulatlons
20  The granules used may be produced'by-variouS'_.ﬁrocesses. Possible processes are,
eg. ' ' |
- spray granulation
- disk granulation
25 - press granulation.
In the case of granulation processes which stanfrom the suspension, the binder,l
which usually consists of a liquid or a solution, ‘ddded to a known quantity of the
- pigment dispersed in water. Diépex‘éing is achie red y equipment such as meclia_nical
30 stirrers, continuous flow disperser units, jet pumps or similar equipment. The

suspension is then converted into granules bjji;ggx@ible granulation process. Spray

gra;nulatibn is particularly suitable for granulating’ piéments present in suépensio'n. |

i uﬁu




di sk granul at i %Az 151-Foreign Cougtriess gr anul ation. In the case of

granul ati-on processes whi.ch start fromthe suspension, the binder, which
‘usual |y consists of a liquid or a solution, is added to a known quantity of
t he pigment dispersed in water. Dispersing4ks achieved by equi pnent such as
mechani cal 30 stirrers, continuous flow disperser units, jet punps or
simlar equi pnent. The suspension is then converted into granules by a
suitable_granulatiOn process. Spray granul ation is particularly suitable

-for granul ati ng pi gnents present in.suspensjon. 4- Spray granulation
may, for exanp erayeéane&npnéay@fiqrevs?snnlelhemedmtmﬁq&@ws 'di spersion of the
magnetic iron oxide is produced by breaking up 5 .a filter cake -

using a high-speed stirrer or continuous flow disperser units by the

rotor-stator p#i nmAheaqu%usshsﬂensmrcﬁ‘lthmmgmuahm okbde-ib @foduced by breakiag tupt €.
The binder i's addedt@)thls di spersion i egwdfc;rm (ejther pure or
di ssolved® in a suit&bHter Eﬂﬁe\/‘ﬁﬂg)a “SPP SHYES 8 CogHnyaus %Glspﬁfﬁefl‘!}“%hﬂ to

240 min by stirrin i t
y JiheRBIHR. sfworogrme THG éﬁ%eewboh%sq@o 500 but Agﬁxme

di sperser unit,-so that the blnde geneo di st I'n the
di spersion. 15 ' The finished dlspersion |s sprayed in a nozzle or

di sk spray drier. aust rat.ure. be .110-140 The

speed gf %/he di sk |Eﬁ%§ﬁng?:rtl§&dg‘%ﬂr? @ﬁéﬁ pﬁﬁg)ndlgill,qp OEP(; L PUFS, errJo%ed

- obtai ned (depends omggaﬁaslgrs@lugh ut and the size of the spray- dri er) 20
)

When a nozzle spray drier |s used the partlcle size is deternined by the
throughph@

- - This dispersion is mixed for 10 min to 240 min by stirring, pumping or passing
through the continuous flow disperser unit, so that the binder is homo-

geneously distributed in the dispersion.

15 - ' The finished dispersion is sprayed in a nozzle_of disk spray drier. The exhaust
' gas temperature should be 110-140°C. The speed of the disk is selected such
that the desired granule size is obtained (depends on the throughput and the

 size of the spray drier).

20 When a nozzle spray drier is used, the part_iele size is determined by the throughput,

the pressure and the nozzle cross section.

Iﬁ the case of granulation- processes starting from dry pigmehts, the binder - a liquid

or solution is usually used here-ioe_'-' is adeed to the pigmeﬂt powder in a suitable

25 - mixer. Mixing is then carried out for a sufficient length of ﬁme and the granulation
step is subsequenﬂy p_erfofméd.. The particle size and strength of the granuleé are
influenced by adjusting the }Srocess parainetefs‘ In the case of press granulation, for
example, a stronger granule may be obtained by increasing the compression pressure.

| In spray granulation, the particle size is influeniced by the nozzle diameter and the rate

30 of drying.
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the pressure defiA3eldcBopignGayaiiesection. I n the case of -granul ation

. processes starting fromdry pignents, the binder - a liquid or solution is

4usual|y used here too - is added to the pignment powder. in a suitable 25

. mxer. Mxing.i.s then. carried out for a sfifficient |ength of time and the
granul ation step.is subsequently performed. The particle. size and strength
of the granules are influenced by adjusting the process paraneters. In the
case of press D6 detetraing e properti@XGHITRS Srandle$ tEORAEWING & MebhdB ¥rd Re@P!t ai ned
by |ncreaS|ng t he conpression pressure. In spray granul-ation, .the particle
sirize is influenced by the nozzle dianeter and the rate 30 . of drying.
-5- To determpe t | . st he f test mef hods
are used: 1. P Colrc(;?}rB{n\c/)pﬂi&éessa? %dcw'"e erlﬂ{lﬁgﬁar@ﬁe_"r}%@f}gﬁ‘ ﬂﬁt)orﬁﬂf TRkt or e -

}w he méas_ur remment 3.22g affthé hagnaigiein axide 8 geoundersiig e Micdodisetibrathr $30”)
crodis rator.

_ ( 0 . di anet er .a ate B .
b?I |t .h' 2.0 g Sf t he é r‘”‘m %}jStﬂ[ %‘*&&ﬁ%%&@gﬂ@fmﬁwé&y @ g
0 e ground magn r
(Bayertitan[err] R- Kgué(ta&g?r' gfuc Ql a?/itegﬁlé%ﬂ éﬂe ggmﬁr%%-dnecci% Oll)’le tesﬁd
gri ndi ng nachi ne frand EﬁgglofrTaﬁﬂ(BWﬁam BuFKil_ihmwduct ofIquht AEHY are tien

d d b* (bl |
ccor dance with D NEBSNGSE ek, SRAYISF (RAEpine S0u Fapsycestt The SolouF aeles k*and

by cal cul ation using Fh dnessh;! £ (Bdnayhninb* Qﬂlu&iégré’r@d&erﬁ@neaobyl%gsur% in

El enental anal ysis © Fe(l), Fe(lll); ‘detersination in accordancé wth

DIN 55 9i3: 15 accordanqm‘eltl: IN| 35 98nweth Dataflags 260h{d/87), dpparatus Atandibywi th
KMO4 by rmeans of g Megmdh b ﬁ@%eéféi&ﬁfévaﬁauw})mgm%pk é.l_b.i99é?term_“ed in

t he sane way wi t-h

-

2. Elemental analysm of Fe, Fe(H) Fe(HI) detemnnatton in accordance with
DIN 55 913: h R

15 The ‘Fe(I) content is ld'eten'nined_by tittjéti‘pii‘ with K_MhQ; by means of a
' Memotitrator (Mettler DL-70).. Fe(III) |
T1C13 The total iron content is calculated:,

- determined in the same way with

om. the tvtio individual values and
- the weighed quantity. The contents of the two standard solutions are
. deterrmned daily. '
3. Testing the flow properties

The granule sample was first passed through- a sieve with a 2.5 mm mesh size.

50 g thereof were weighed into a sie ar__: (dlameter = 76 mm; hetght =

‘94 mm) with an intermediate sieve plate with a 1_ mm mesh size. The sieve jar -

25 with the weighed portion was placed ina. collectmg jar with a 102 mm

diameter and a height of 163 mm. At the bottom of the collectmg jar was a
bayonet seal. This was used to place the ja on a tamp volumeter according to

DIN/ISO 787, part 11 and tampmg was perf "_rmed up to. 400 times. If the flow

properties are - very good, the number of t ng strokes may be reduced to up -

3_0 : to 25. The flow properties were expre:

'51eve in the sieve jar ——
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Tid[err]. Thed&@d315EoreiggCoyntriess cal culated fromthe two individual

val ues and the wei ghed- quantlty The contents of the two standard sol utions
*are .determned daily. 20 3. Testing the flow properties The granul e
sanpl e was first passed.through a sieve wiéh a 2. 5 mm nmesh si ze. 50 g
thereof were weighed into a sieve jar (diameter =76 mm ‘height = 94 mm)
with an internmediate sieve plate with-a 1 m"nmesh size. The sieve jar 25 -
with the weighed portion was placed in a coll egcfegmgekqmwlth a 102 mm '
dianeter. and a hei ght of 163vkinlflaw properies] = e okl ecting jar was a
bayonet seal . This was used to pl ace the jar %We'§? 981 unet er accor di ng
to DI N ISO 787, part 11 and tanpi ng was perforied up to 400 times. I'f the
flow properties are very good, the number of tanping strokes may be reduced
to up 30 Smﬂbsremwmmmpmtetﬂewmmemﬂxpr essed as wt. %of
residue-on the 1 nm5|eve in the sieve jar -6 - g residue x- 100 wt.

[flow properties] g wei ghed portion Smaller residue val ues nean better
flow properti ephe @venuon’&m bl BXlsthé iR ribre defdR vaththe hid A the Yollow g adiples i t h .
the aid of the follow ng Exanples. Exanples 10~ Exanple 1 A magnetite
with an Fe content of 69.0 wt. %vvas adj usted to a concentration of

Examples

10 Example 1

A magnetite with an Fe content of 69.0 .wt.%_ was adjusted to a concentration of
~ 300 g/l with water ina stirred vessel. 1. 25 wt.%.of the after-treatment agent KR-TTS
(a product of Kenrich Petrochexmcals tns-2-propyl 1sosteaxy1 titanate, C57H11207Ti)
15 was pumped into this suspension. It was then stlrred for 30 minutes and spray-dried
using a disk spray drier with a throughput of 10_ I/h at a speed of 10 000 Vmin. The
granules obtained were free-flowing and had the :fblloizVing properties:

Lightness L*: 50.0 CIELAB units

20 a*: 0.5 CIELAB units -

b*: ~ -3.7 CIELAB units

'Flow properties as residue after 100 strokés inl

ieve: <i wt.%
KR-TTS (fatty acid ester): 1.05 wt.% o

25
'_ meg to its good flow propertles thts product is pamwlarly suitable for the

' production of toners. _

. This Sheet Has’ Been Re[ilaced _
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» . .
300 g/ with 8321 Foreign Countriggsel . 1.25 wt. % of the after-treatnent

agent KR-TTS (a product of Kenrich Petrochemcals, tris-2-propyl isostearyl
<titanate, Clerr]Herr]Ti) 15 was -punped into this suspension. It was
then stirred for 30 minutes and spray-dri€@-using a disk spray drier with a
. throughput of 10 I/ h at a speed of 10 000 |/ m n. The granul es. obt ai ned were
free-flowing and had the follow ng properties: -Li ghtness L*: 50.0

Cl ELAB units 2Qomparstive examiple 1 , 0.5 CIELAB units b*: -

-3.7 CIELAB units Flow propertres as residue after 100 strokes in 1mm
sieve: <1 wt.%KR-TTS (fatty-acid ester): 1.05w.%25 Oning to its good
fl ow properti i I _
of toners. e?he é&&%&%‘r&g@%as ngagal{rfed%lj 1%@@ ls/ eﬁll?rﬂealﬁg&ﬁeaﬁﬁ?e; H@atﬂ{eﬂfj%%;%dr ired

at 18 000 |/ mi Gnushhgtﬂe flow pioperties, rmsldiaenbf Hwne wﬁfotx@dsaﬁeigoo lserokdsow
properties, a residue of 18 wt.% was found afer-400 strokes. 5 Conparative
exanpl e The sane magnetite was spray-dried vmth 1.25 wt. % of the

after-treat meng, #ﬁ%t@eéﬁ%@ie 1 at 18 000 |/nin. On testing the flow
properties, a : - % was 10 : found after 400 strokes.

The same magnetxte was spray-dried with 1 25 wt % of the aﬁer—treatment agent of

Example 1at 18 000 /min. On testing the ﬂow propertles a re51due of S wt.% was
10 found aﬁer 400 strokes.
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.-, LeA32 151 Forei -
.8 - Clainms 1. = iR Goutiey e o anul es for produci ng toners or ..

i nks, the gr anul es corrpr|2;| ng 95.0 to 99.8 wt. % of a nagnétic iron oxi de

and 0.2 to 5.0-wt. % of 5. a binder, Wjerein th?_: M’gﬂam““mm' ML ]

- oxide has an iron content f 50 to.73 wt. %Sand wher ei n:
~ the follow-ng- properties:ia |ightness under 'brightening: of 40 to ¥
Cl ELAB units, “a col or: ‘castia* of-1.0 to 4. 0 CIELAB units, a color cast b*
of 0.0 to -7- OE!EEIE\Bun , an average particle size of- 30°to 250 [err]m
and a residue of less th 2 W.%in aflow 10 properties test -
having a 1 nm si eve. and_' 00 -strokes. 2. The granul es according to claim
1, wherein the i ndeVagiefB it Sxie iy m t he, grqup
consi sting of :pol ysil ogignes pol 'y %er %égﬁﬂg&ﬁg to{lgrﬁo‘l H'Slfg ﬁ'@ granules
pol yal cohol-s, .| ong- @nmpﬁsmaﬁﬁﬁ taa%tswh%mfregmagneac roaoxiie 8@ 0PRS5.0 $2.% of
fatty. acugesters having. m Q carbon atq organonetal lic -

2 l’ﬂge %f%sa@e.fn ne{l“r d‘ES’Ho?’é‘HB e fas ah wep cgpigntioESO to

conpounds, polyacrylate

accordi ng to clai m 73 with] ehdwhbreinbihe dednules Habe HROfUSHr g@@ﬁ%?ﬁq&hﬁwt he

fatty acid ester: corrpg nd:havi ng nore than 10. carbon at
or the organonetal | UAGeRHsHteRmE 17" of 40 Wh@@Ed-rABBmtsaaccolodlcmg at @fcl gitgud

V\/nerelnthefattya Vi n arpbon atons .
conprises tris-2- protggl“gﬁ ﬁﬁ]{sg%pg‘ﬁg{]q?%ﬁ’at 890?5)[0 ‘}Bg([’lm}“mg'n’é“t@rﬁhﬂl@ége _
according to clai m partictergize of 89 t6.250t0n,2arid Mresiduel oft 106 thhﬁ‘@e&/t% n a flg

gr anul eségccordl ng . t m 1l wherein the residue is Iess than A)ln a

flow propérties tesP W%éeséhi""i‘&ﬁsh Pipssieyeand 400 sroksites. | The
granul es- according to claim 1, vvherel n the nagnetlc iron, OXIde has an iron
content of about 69.0 w. l

15 . f—‘atty 'aoi__ i esters havmg more than 10 carbon atoms, organometalhc,

compounds polyacrylates and polyvinyl alcobols.

3. The granules according to claim 2, whereln the blnder is the polys1loxane '
compound the fatty acid ester compound having more than 10 carbon atoms,

20 ' or- the organometalhc compound.

“ 4, The grany "e:_s according to claim 3, 'whe__rein the fatty acid ester compound

_:.t_han 10 carbon atoms comprfses tris-2-propyl isostearyl titanate.

25 5. The granules according to claim 1, compri's_ing 0.5 to 2.0 wt.% of the binder.
. 6. | The granules according to claim 1, wherem the residue is less than 1 wt. %ina
flow properiies test having a 1 mm sieve and 100 strokes.

30 7. _ The granules 'accordmg to claim 1, where1n the magnetlc iron oxide has an
ntent of about 69.0 wt.%. ' '
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8.

_di-sk—0OT o

press. granul atron process . _ The spray or disk gr’ﬁ"ﬁ'r'é'tron
*accordi ng to claim8, the process 5 : conprisi‘p \l\m‘ﬁ ﬁ gﬁﬁﬁ\“\a)
di spersing the nmagnetic iron oxide to formaPa agueous d|

adding a liquified formof the binder to the dlspersron * 10 c) m xi ng
the di spersi.on containing the bi nder until the binder is honogeneously

di stributed ingthe Uh&%@ixﬁlé@naccéﬂﬁhgj)to clax&np'ia)ﬁfdlﬂc&h%y”i Xs?ﬁgd'ﬁ@{e%' |.n a

nozzl e or disk spray dr| er. 15 10 The spray, disk S .granula
- process according t&faélll&ﬁlmB‘OGQSﬁe process conpri sing the steps of: a)
addi ng the binder to a dry formof the magnetic iron oxide; 20 b) m Xi ng -
the binder and magnetic iron oxide for an effective period of time to form

a honpgeneous i xt uThe apelyiori Hiskitgramilationl piccess; acdlling) to clakdr @ymégpioh@ss
honogene fus m xture in,a nozzle o ﬁE] di sk spray drrer ~oF _2

pressing 1 he hormge?mss‘% ¢ 81eBS i a press.
a)  dispersing the magnetic iron oxide to form a arrueous dispersion;

b) " adding a liquiﬁed- form of the binder_ ro the disp_e_rsion;

10

c) mixing the dispersion ¢ontainiﬂ§ff the 'binﬂer until - the binder is

homogeneously distributed in the'd:is_persion; and

d)  spraying the mixed dispersion in a nezzle or ciisk spray drier.

15 | '. |
10.  The -s_p'fay, disk or press granulation prodéss according to claim 8, the process

comprising the steps of’ '

a) ~  adding the binder to a dry form of t_ﬁe magnetic iron exide;
20 _ . _

b) | _ -mixing the binder and magnetic iron oxide for an effective period of

" time to form a homogeneous mixture and initiate granulation; and

) L - spraying the hemogenenous, mixture in a nozzle or disk spray drier, or

25 o pressing the homogeneous mixture in a press.
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