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Conrse support silics particles

The present invention relates o novel granudar silicas for use as a carvier materiad,
aspeoially a a support for catalysty in Gifferent reacior systems, and to the production

and use thereofl

T many Belds of application, for sxample 1 the seotor of prodtucts e ciop protection,
in the case of autive pharmacentival ingredients, in the production of anbmal feedys and
animal feed additives or o the Toods industry, carrior materials are used to convert, for
example, Haguid or resioows active ingredients o a free-flowing and storsge-stable
torm. To prodoce the sohid Brmudations, Hauid or meltable substances or substance
mixtures are apphed to carrier materdals, in some cases together with assistants {for
example swriactants and disintegrants). In the case of solid substances the cartier

nraterials serve primarily as a bller, whereas they absorh Huuid inthe case of Hauid or
fowatelting substances, This shonld afford eayy-tohandle, outwardly dry absorbates,
which are then brought o market, inthe sgrochemical sector for example, directly in
the form of powder (hoown ay WP, wettable powder) or, 1o herther-processed forn, as
grannies/extrndates (WG, water dispersilile granules). I requived by the partizular
apphications, the gbsorbed solutions can be dried, or the shsorbed mells can be

solidified. In general, veference i made to laden carrer materials

A signihicant demand on the carrier waterial 18 8 sufficiently high absorptivity, such
that ay little as possible carvier material need be vsed. A series of patent applications,
for exaraple DEIDIO06DGITES, s therelore concernad with processes for \‘;’:iﬁ'i&i}{.?iﬂg
the vontent of abaorbed material on the carvier watesial, However, the performance of
these processes is very complex and they bave not becoms established on the industrial

seale 1o dale.

A further domand on the cartier matorial s that the absorbates have good free flow and
hence good processibility. In additton, the silices shoold have o minbmn fevel of
dusting in the course of wansport, dispensing and production of the absorbates. To
mprove the free flow, EP OUR4772 Bl and BP 0066207 B1, for example, therelore

proposed using microgranulay silicas with approximately spherical shape and with a

IR 4607 A ii §£§! g;w mg”
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mean particle sike of more than 150 gm as caerier materiad, Althongh the absoghates
obtained in this way have improved free How, the processing properties of the silcas
are not optimal, since caking in the wixers hag frequently been observed i the
production of abworbates with these silicas, and has 1o be remwoved, sometimes i a

costly and meonverient manner.

T the field of fixed bed catalyals, there are firther additional denands on the carrier of
support msterial, For exaople, 1 1s mecessary (o ensure that reactions in fxed bed
reactors in which the yeactants flow theough 2 reaction chamber filled with laden
support materials to which & eatalyst has been applied give rise to minimum pressure
dropy i the reaction chuenber. In the case of reactions in which a catalvst-laden
support material s suspended in @ reaction medium, the support material has © be
reacior require that the laden support materialy can be Buidized effiviently thesein, {tia
thug obwvicus that different reactor tvpes place gutle dilferent demands on the laden
supports and heage alse on the swppon material, 1o date, research work has
substantialty been focussed, as shown above, on the absorptivity of carvise materials or
the processibility thereof. There are still no satisfactory support materials for the
specific demands in calalytic progesses,

There Is therefors still g high demand for inexpensive camier or support malenials
which have good procossibility, allew productinn of highly laden absorbates with gond

free flow, and additionally have good suitabulity for catalytic processes.

Absorbates are anderstoed o mean carrler or support sificas laden with an active
substance or an active substewee middore, divectly or in dispersion, solation or in the
medt. o addition to the active substanee or active substance mixture, i 15 alsp possible
to- Joad assistants or gxeipients. The substances loaded onto the carrier or support silica

gre also reforred o here us abeorbed substances.

It was therefore mn object of the present tnvention 1o provide novel grannlar stlivas
which have at least some of the dissdvantages of the prior art carrier or support

materialy only o 8 veduesd degree, i at all, st which allow production of novel taden
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carriers or supporty with nproved peeformancs properties. Iy addition, 2 provess for
producing these gramudar sibicas and for producing the laden carriers or supports shall

bie previded.

it was a speeifie olject of the inveation o provide pranular silicas which allow
produoction of supports which have been laden with catalysts and which can be

removed very readily froms suspensions,

1 was a turther specitie object of the fnvention to provide gravular silicas which allow
production of supports which have been laden sith catalysis and which, In fixed bed
reactors, cause a minimum level of pressure drop of the reaction mixture as it flows

theough.

These ohjscts and further objecty which are nod stated explicitly are achieved by the
granular silicas, laden carrlers or supports and production processes defined in detail in
the claims, deseription and gxaniples.

I has heen found that, surprisingly, U s pot sufficlent {0 use Support materials of
spherical shape and mwan particle sise mare then 150 pm, as deseribed
EROWR4TT B and BPO968207T B o produce absorbales, sinee such suppost

materials have notackdeved satisfaetory vesults in fixed bed renctions,

The ventors have found, by indepth studiss, that an essential eriterion that the
support material has o meet is the stabdlity thereo! © mochanica! siresses. When the
support msterial is too soft, stress on the support waterial fu the mixer can result in
caking, In addition, n the course of Ruther procesaing of the laden support materials
and during the filling of the resgtors, a portion of the support materisls may be
pulverized, and the powder formed may blogk the resctor, resulling in an inereased

prassure deop i the reactorn

It s alse krnown that abrasion phenomens can oceur ag g fluid flows over the laden

supporty in the reactor i the support materialy we pot sofficiently hard; this can
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abviously explain pressure drops in the running operation of fined bed reactors ot

filtration problems in the region of the suspended catalysts,

Finally, it hag been found that the particles of the support materials must have o
specific particle size distnibution in order to cause a mininmm fow resistance in the

fixed bed reactor or iy the Huidized bed reavion,

It was possible by a spocific production process 1o enhance the hardness of the
ventive grarmlar silicay anch that they significantly betier withstand the mechanival
stress 10 the absorbate production, the absorbate processing and the operation of
regctors, and thus have signdficantly tmproved perfermance propertiss, n addition, the
particle size distribution was tmproved, and # was ensored tha the bardened granular
stlieas have g suffiviently high porosity, The inventive granulor silicay are therefore
notable for o sufficiently high porosity ~ expressed by the Hy pore volume - betier
stabitlized pore wally - expressed by the matio of the mean partivle size {dag without
ultrasound exposare to the mean particle size (deoud afier 3 min of piteasound exposure
- and an optimized particle size - expressed by the dosepy for deseription of the fine
fraction aud by the doyesee for description of the coarse factinn, In other words, the
increase In the mechanical stability was achieved and, at the same e, a8 igh

absorptivity with oplinsal particle size distribution was obtained,

In g preferred embodiment, the inventive silicas have an approximately nevival pH,
such that they can be ased very aniversally as cariers or suppons and do nof have any

o

adverse effects on the stovage stability of the absorbed materials,

In addition, the inventive stlicas, compared to corumercially used carder or support
silivas, for example Zeosit 163 GR from Rbodia Chimie or Feodent DP-OITS from
Huber Corp. have sy optimal ratio of hardness, e, mechanical stability, particle size

distribution with regard to fine and coarse fractions, and absorplivity.,

The present invention therefore provides gramnlae siticas having

~au Hy pore volume (<4 gm) of move than 080 mllg,
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2 deyreren of more thay 400 i with, at the same e, o dos-oo of loss than
3000 pan, where the granales 15 adjasted to the appropiate particle fraction by
scresiing of sersen granulation af 8 scree sive of 3000 pnt and sereening off the
fines with g sieve mesh sive of 4000 am and

& yatio of the dag without ulivasound exposure t dap gfier 3 min of ulirascund

exposure of < 4.00, the measurement being effected on a fraction of particles

from 480 1o 508y,

The present invenlion further provides granudar sthicas which, In addition o the

abovementioned parameters, have ot least one of the following properties

pHof S 85

a ratio of the dsy without slisssomnd sxposire 1o de after 3 min of aligspund
exposurs of 1.00 to 3.00, preforably 1.00 {0 2,60, more preferably 1.00 {0 2,14,
especially preforably 100G to 1.60. This measyurement iy effected on o fraction of

particles From 400 to M0 pm,

The present invention additionally provides & first process for producing the Joventive

graular stlicas, comprising the steps of

a} providing a precipifated or fumed silica, tn dried andior ground form, having
& myean particle size dsy without oliveownd fregiment of 0.1 o 3530 m,
a BET surface aren of 30 10 800w/ i, and |
- & DIBP number of 140 to 400 g/ 10 &
by moistening the silica from step a) according o the shaping process employed
tosa drving loas of 30-8096 by wetght;
o} shaping the silice from step ) by exteusion, granulation, compaction, or
other customary shaping processes;
di deying the shaped sihea bodics in drying units suitable theretor; and
g} sorsen granulation or seresning of the granules af a soreen shee of 3000 pm

and sereening oif the Hoes with 8 sercen aesh stee of 4 on
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Alternatively to the above-deseribed fiest process according to the invention, U is alsa

possible to nee o watsr-containing flercake with a drying loss of 30-80% by weight is

psed as the starting material for step el

The present invention further provides a second process for producing the inventive

granslar silioay, comprising the stops of

it providing a precipitated or fmed silica, in dried andéor ground form,
having @ drying loss of < 30%6 by weight, and having
-~ aBET SL!}”fiithi arey ;3{’ 30w 800 n:t_"“:'g&g amd
~ a DR number of 140 {o 400 /180 ¢
i) shaping the silica from step 1) by dry compaction, preferably between
twe retating rollars, at 8 specific contact presaure of 0.8 kMN/om of roller
width o 12 Ko ol roller width to give slugs, and
i} soreen gramulation or streening of the slogs at a sereen size of 3000 um

and screening off the fines with 8 screen wesh sbee of 406 p.

o all provesses according to the invention desertbed shove, it is possible 1o further
enbance the hardness of the partivles by subjecting then o a tregfment with water
vapour at clevated tempersture, for example 70°C to 400°C, Thereafler, u futher

drying step may be necessay.

I additton, 1t s possible to enhance the hardness of the particles by contacting them
with an alkaline substance for 8 cortain time in order to raise the pH of the partivles.

The process is deseribed in more dotall in DE 102008035867 AL

A frther means of enhancing the hardneas of the particles consists {o calehuing the

partiches at an elevated fomperaiore, typically hetween 700°C and 120000, tor o cortain

3

time {generally <t 1 By

R

The sbove-deseribed process steps for hardening the particles can be performed befors

-

riter the process step of sereen grannlation sod sorsening,
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The molstening andfor pranuation process steps from the first process aecording to the
mvention can be perfornied in g high-speed intensive mixer, kneader, compactor, pan
sranulator andfor perforated die press or the like, Alternatively, the moistening may be
followed by ao extrugion, or a water-contalning fillercake wan be extruded directly.
Extruded shaped bodies can subsequently be altored in geometric shaps by fnther

sutiable processes {o.g. spheronizer from Caleval

The drying process steps from the fivst provess scvording o the wvention an be
performed, for example. o deving cabinets, fluidized bed dryers, belt dryers or the like.
The dried shaped bodies are subsequenaly adjusted to the appropriate particle size
fraction by futher progesses, for example sereening or screen granulation at 8 screen
size of 3000 pm, and sereentug off the fnes Haction with g screen mesh size of
400 um.

The shaptug step from the second process according to the fnvention s preferably

performed na compagtor, oy example 0 an appatatos from Hosckawa Bepex GmbH,

such as Bepex LI0O/SO, or Alexanderwerk AG,

The sereen granulation from both provesses according o the invention s preferably
perforroed fo apparatuses such as a sereen mill from Frewitt or Hosokawa Bepex
GrobH, The screening can be effected by means of all known techuigues, preferabdy by
means of a vibrating soreen from companies such as Vibea, Enpelsomanm or Allgeler. It

ts possible to perform several scrpens or several sercening steps.

material, preforably as support materigd for catalysts,

The present invention Hually provides absorbates compriging at least one inventive

stlica.
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The subjgct-matier of the present invention s deseribed in detail hereinadior. In the
context of the present inveotion, the terms "sthicads), "precipiiated silfvals)' and
*fmed silicals)” are wsed synonvmousty,

A sulliciently high porosily snsures that the inventive granolar silicas have a suflficient
pore volume i the meso- andfor maeropare range, and henee that the catalyst has good
accessibility for the reactants and, at the same tme, a mintnum amotnt of support
material i vequived for production of the inventive shaarbates. The fnventive grasular
silicas therefors have an Hi pore volume (<04 umi of more than .90 mlg, preferably
of move than 1,35 wilfy, more preferahly more than 1.60, even mor preforably more

than 1RO, expecially preferably more than 1,80,

Fuorther preforred fnventive granalar silicss have an Hy pore volume (24 gy of 0.9 to
P34 mblp, more preferably of 0.9 wlig to L3 mldg, weost prs:‘sz*a}si;v* of 0.9 milig

128 ‘ﬁi

A further important property of the inventive grannlar silicas Is the hardoess thersofl
When the porosity 15 high, &t may be the case that the mechanival stabilily can no
tonger be enswed, which van resnlt In Increased formation of fines under mechanical
stress on the silica md on the abeorbates produced therewith, The mechanical stresses
ity the conrse of packaging and transport of the silica, in the course of prodoctien of the
absorhates, and in the course of use of the laden support materials are simudated by the
action of ubtrasound waves on the silica &uspt:mimi iy svsterfor 3 min, The watio of dyy
withent ultrasound exposiee 6 s alter 3min of ulttasound  exposurs gives
information as to how much the dyy has been reduced by the mechanical stress, The
harder the stien, the smaller the differsoce between degr afler wltrasonnd expospre and
dss without ultrasound e:x;:«{_?sm‘e, Le in the ideal case, the ratio of dy withowt
ultrasound expesure to dsgn aller 3 min of nlirasound exposure wonld be 100, The
feventive granular silicas have avery good hardness fnoapite of their high memn particle
stze, soch that the ratio of dyw withogt sltvasound exposure (o dsg after 3 min of
ultrascund exposure s less than 3.00, preforably less than 2,60, mare proforably less
than 2,10 wad especially preferably lesy than 160, This measprement s effvcted on

fraction of particles of 400 gy~ 300 pm,
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The pardicle size distribution - charscterized by the digeron and the deosms « I8
unportant o gusare good flow properties in fixed bed reactars or to enswe good
fuslization propertivs in fluldized bed roactors. Exeessively large proticles do not have
sufficient specitic surface area for the reaction, dissolution and diffusion. Excessively
sl particles 1o tum inersase the flow resistance. The inventive grannlar silicas

theretore have a deg-ps 00> 400 pm and dopoose < 3000 .

The inventive granular silicas preforably have s pH in the range from 5 o &3, This

substantially neviral pH of the silicas ensures a broad application specirum with regard
o the lguids to be absorbed, since excessively acidic or execessively basie support
matertals can trigger or accelerste the decomposition or ether chemieal conversion of

ey

the higuids to be absorbed.

For carnier or support applications, a nuunber of silicas on the piacket can be used v the
provess aceording o the invention. Examples thereol are the silicas RIPERNATR 3¢,
SIPERMNAT® 508, S00LS, 22, SIPERMAT®R 225, SIPERNAT® 22 LY and
SIPERMNAT® 33 from Bvonik Degussa GmbH, As the inventors have found, these
silicas « even though developed specially for camier or support applications - ave
theansehves unsuitable or only tnsufficlently sultable foruse 89 8 support material in the

field of catalytic processes: The cause of this ~ especially in the vase of the spray-dried,
nozzle tower-dried and/or ground particles - is the excessively low particle size
thereof, which, ss cutlined above, can lead to an undesived pressure tise in the reactor,
By wvirtue of the provess acvonding o the invention, compaction of the silicas is
undertaken, the particle stze and the strength of the particles obtained thereby being
coptrolled by the process according to the invention such that particles with an
aptimum particle size distribution and hardness are obtained, which have g low flow

resistance i the reactor or can eastly be filiered out of suspensions,

In addition o the silicas already mentioned, in step a) of the first process according to
the invention, it is possible to use, for example, the silicas SIPERNAT® 2200,
Acrosti® 200 from Evonik Depussa GrabH, Tixesii® 38 A o X from Rhodia Chiwie,

HISHR 8C 60 and HISH® SC 72 from PPG, Hubensii® 3170 from Huber, and the
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silicas  dizclosed i Fuwropean Patents EPGOB4772 BRI, BP Ra8207 BT and
EPO9sT7ss AL

The silicas used 1n the process seconding 1o the nvention have

3
~ g mean paticle sire dye wathout ultresound treatment of 008 o 350 pm,
preferably of 1 o 200 pm, more preferably of 41 © S8 am and most
preforably of 1w $0 payg
< BET sorface aren of 30 to 80U m¥g, preferably of 40 o 700 mg, more
10 wreferably of 30 to 800 rﬁ?fg) most proforably of 150 to 550 m? N

= & DRP murnber of 140 to 400 /100 g}, prefevably of 140 10 338 ¢/(106 ¢, more

s

proferably of 19010 380 @100 gy, most prelerably of 290 to 330 p/100 pi

The fiest process according o the Jovention is preferably podformed in a mixer,
1§ kusader or compactor (optionally with downstream extruder)y and downstream dryer,
scroen pragulator and soreen. Fov exawple, U s possible first to wet the nitially
charged siliva with Howid, for example v an apparates fom Birleh GambH Qunlusy
filigreake s used dieetly), then o comypress or compacet i, then extride W and dry it it
fa likewise possible to dey the Hoyuid-wetted and compressed or compacted silica, then
28 o perform a seresn gramidation and then to sereen it to the destred particle fraction,
The hardness of the final carder or support particles can be contralled by the messure
of compreasion or compaction of the starting eiliea. The vompaction i generally

effected by the addition of water with stmultancous intreduction of shear energy. T

a3
2

addition, it i3 also possible o add aqueous solutinns sueh as celtidose solutions or oils,
wihich are suitable for functioning as binders between the particles. The liquid is, based
on a density of LOU g/iml, added prefiraddy in proportions of 30 1o 90% by woight,
mare preferably in proportions of 80 1o S0% by welght and most preferably
proporticns of 65 10 90% by welpht, In addition, during the compaction, it is posaible
3 o oadd g solid which i saitabls e functioning gs a binder betwoen the particles, for
sxample cellnloss, waxes or polymers, o monomers which we subseguently

polymerized. The solid ta sebiled in preportions of 0.1 to 30% by weight, preferably in
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proporiions of 0.5 © 15% hy weight, more preferabily in proportions between 0.5 and

§% by weight.

In g prefered embodiment, the varrter oy support maderials are compressed or

compacted without the addiiton of hinders.

The compaciion 18 performed preferably & & tomperature of 10°C 10 90°C, morg
preferably of 10°C w 70°C,

The shaping io the first process according to the iovention i3 preferably effected by
intensively compacting the starting silica in the muxing unit with the aid of the lguid
added wntit there i3 partial discharge of Had, and grasulation of the particles sets in,
The particle stze of the granules thus obtgined {raw granules) can e homogenized by
ancexirpsion step, and they can then be dried, In addidon, the moist raw granules, m
omission of the extrusion step,can also be dried directly and passed twough 8 sereen
having a characteristic sizg of 3000 pmy, which comninutes the particles larger than the
chatacteraiic 301?@&1}. size. The passage is effected preferably in apparatuses such as &
sorsen il from Prewitt or Hosokawa Bepex OwmbH. Paeticlse larger than the
charactoristic sixg of the passage seveen Can, inthe case of use of the Tnventive suppont
absorbates and wesult Iy long ditthsion or resction times. It s addittenally
advantageous when all screen factions smaller than 400 pm are removed. Ag
deseribed above, these syaall particles have an adverse effect on the Bow resistance of

the particles and lead to pressure drops in fixed bed reactors.

The sereening can be effected by meany of all known techoiques, preferably by means
of » vibrating sereen trom companies Hke Vibra, Engelamam ov Allgeier, It {5 possible

to perfonn several soreens or sevenal screening steps.

in the second case of the process aceording o the lnvention, i which the compaction
of the silica ia preferably perfommed in a dry compactor with downstream screen
granulator and soreen, in other winds, the mutially charged silica is firsy; for example,

compacted dn an apparatus from Hosokawa Bepex GabH, such as Bepex L200/50, or
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from Alexanderwerk AG, and then the compasted material i3 fractionsted 1o the

desired pariicle fraction,

i step 1) of the second process sccording 0 the wvention, the dry starting silica i
compacted, e prossed 1o slugs, which have g particle size and hardness optunized tor
the uyventive application. The hardness can be controfled by the pressure with which
the starting silicas are compacted. The compaction iy effected preferably at a specific
contaet prossure of 0.5 © 15 kN/om of voller width, more preferably of 3 1o 12 ENVam
of voller widih and most prefersbly of & to 10 kN/ome of roller width, and at 8
temperature of 10°C to 80°C, more preferably of 1050 to 70°C. In addition, dumg the
compaction, # 15 possible to add a Hgnad, preferably water, aguecns solotions such as
cellulose solulions, or oils, which are suitable for functioning as a binder betwsen the
partivles. The Hquid s proforably added in proportions of 1 to 3006 by weighi, more
preferably ty propodiions of 1 {0 20% by weight and rost preferably n proportions of
3t 158% by weight, In addition, during the compactiony it 18 possible 1o add a solid
which is suttable for functioning as a binder between the paticles, for sxaaple
cellulose, waxes or polymers or misnomers, which are subsequertdly polynmerized. The
solid ie added in proporfions of 8.1 t0 30% by weight, preferably iy propoctions of (0.5

{0 13% by weight, more preforably in proportions between 0.3 gad 8% by weight,

o

This dey compaction ix preferably effected in such @ way that the dry startiog silicn is

prassed i 8 compaction antl between two rotating rollers, at lenst one roller more
preforably having recesses such as grooves, depressions or cashions, the characienstic
dimensiony of which wre greaier than those of the particles to be obtained. The rellers
are of straight or concave configuration, A funher particularly preforred cmbodiment
consists i using at keast one perlprated toothed wheel roller. 1o addition, 3t way be
advantageons when af least one roller iy configured sueh that a reduced pressure can be
generated at the roller surface, by which the silica to be compacted is sucked onto the
roller. The silica can be supplied 1o the compaction unit by means of all conveying
mesns known {0 those skilled in the art, for example conveying serows, Twin serews,
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After the compaction, the stugs oblsived are passed through & screcn having @
characteriatic size of 3000 wm, in the course of whichk the particles larger than the
charactoristie soreen stze e comminited. The passage 15 effected profersbly in
apparatns such as a sereon mill frowy Frowitt or Hosokawa Bepex GmbHL The particles
targer than the characterisiic stve of the passage screen, when used n inventive support
waterials i the field of suspension catalysis, can lead to undesired sedimentation of
the absorbates and result in long diffision ov reaction tmess In addition, the sorsen
fraction swaller than 400 g b removed. As deseribed above, these small particles
have an sdverse effect on the How resistance of g particle bed, und lead to pressure

drops in fived bed reactors.

The possible water vapowr treatment on the finished dry granules can be accomplished
i all apparatusey sudtable for thiy purpose, examples being belt drvers, rolary tubs
dryers, deving cobinets, fluidized bed devers, et The gravules are exposed fo 8
temperature of 7080 - 400°C, prelerably 80°C - 300°C, move preferably R0°C ~
200°0 and most prefevably 106°C - 1RO, The restdence tirae af this temperature 3

up o 16 b, preferably up o 12 5 more proforably up to 8 b, most preferably upied h,

The possible ealvination of the particles can be effected i different apparatus, for
example calaining furaaces, belt or oty tube caletners, or i Hash or Hiidized bed
caleiuers, This involves oxposing the granples {o fmperatores of 7O0°C ~ 12007,
preferably BOOSC < 1300°C, more prefeorably ROGYC « 1100°C. The residence time
depends on the calcinmtion lomperature and the dosieed particle hardnoss. The

residence thoe i the process 18 Dh, prefeeably 20w, more preferably less than

Himin,

The mventive granuhe silicus can be wsed o produce absorbates, the absorbed
snbstarces proforably belng hacdesiog sgends or indlators, ovosshinking agenis,
catalysts, aotive pharmacsatioal ngredicats amd exeipients, active cosmetic ingredipnts
andd excipients, cloansing andlor care compesitions, Havourings, aromes  and
fragrances, antmal feeds or antad feed additives, for example amine acids, vilaming,
mineraly, foods or fond additivey, dyes andfor plgments, amine acids, oxidizing ar

blesching sgents, additives with wicrobicidal, espeelally fangicidal or hacterdeidal,
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action, chemicals for agriveltwe and forestey, wudfor a conerete admiciure. The
material absorbed on the carvier way be sn aguocns or nonaguenus Hgud, for exanple
an ail, 4 resin, g solution, a disporsion, a suspension, an comulsion, 8 wax, 4 polymes or
a melt The absorbed substances can subsequently be treated thermally, heat weated, or
induced to orystatbize, to solidify, o separate or 1o react ln addition, the shsorhed

substanees can be drled beforehand or afleroands,

Absorbates I the sector of amimal feede snd animal feed addilives include, for
oxample, vitaming, mincrals, cwrhoxylic acids, mineral acids, amine avids, g, oils
and aremas. These are more preferably formide actd, acetic acid, propionic acid, lactie
acid, jpi‘},c}:;jphm‘éc acid, choline cis}m‘ide soiution, vitamin  acetate sad pland exiracts,

for gxample fagetos extrast.

Absorbates t the sector of agricolture and forestry include, for example. absarbed
fertilizers, for example nitrate- sudior phosphate-containing fertilizers, crop protection

compastiions, pesticides, for example herbicides, fungieides, insecticides,

Alsorbates in the sector of cosmetic produwts inclide, for example, oils such as
essenthinl iy, perfume oy, care oifs, fragrance olls and silicone oils, active
antibacterial, sntivival or fongicidsl  ngredients; disinfectant and  antimicrobial
substances; deodaramis) antionidants; biologieally active substances and biogenie
active grodients; vitamins and vitgmm complexes: engymes and cnzymatic sysiams
sach ay amylanes, celhulasey, Hpases and profeases; cosmetically active substanoes such
an ingredisnty of cosmetics and persomal hyplene prodicty, washings and cleanings
aetive substances such oy surfactants of all kinds, washing- andéor cleaning-active
inorganic and organic scids, soilrepellent and sotlorelease active ingredicots, oxidanty
and Meaches, bleach activators, butlders and colwilders, amtiredeposition additives,
greving and  diseolowration lubiiors, asctive substanwes for colour profection,
substances and additives for laundry care, optical brighteners, fown inhdbitors, pH

rwodificrs and p batfer substances,

Absorbates in the sector of foods and foed additives include, foar example, abisorbed

aromas, toed supploments, vitaming, minerals, amine acids,
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Absorbates from active phermacsatical Jngredients inclode all kinds of sctive
pharmaceitical ingredients, for example wprotoinase inhibiter, sbacavir, abeiximaly,
scarhose, geetvlsaliovhic acld, aoyelovir, adenosing, atbuterol, aldeslenkin, alendeonaie,
alfuzosin, alosetvon, alpraeolam,  alieplase, ambroxel, smitostine,  amiodarone,
avusalpride,  amlodipine, amoxycillin,  smphetamine,  amphotericin,  ampicillin,
amprenavir,  anagrelide, anastrozole, smpod, wntihaemophilic  factor,  aprotinin,
stenolol,  alorvastatin,  atropine,  axelastine,  azithromyely,  gsulene,  barmdiping,
beclomethasone,  benavepril, benserazide,  beraprost,  betamethasone,  betaxolol,
besafibrate,  eslptamide,  bisabolol,  bisoprolol,  botnlin  toxm,  brimonidine,
bromazepam, bromocripting,  budesondde,  buplvacuing,  buproplon,  buspirons,
butorphanal, eabergoling, caleipoiripns, caluitontn, calcitriol, canphor, candesartan,
cpnwlesartan oilexetil, captoprill carbamazepine, carbldops, carboplatin, cavvedilal,
cefaclor, cefadvoxil, celuxitin, cefazolin, cefdiniy, cofopime, celixime, cetmetazole,
cefoperszone, vefotiam, cefoxopran, celpodoxime, cefprozil, ceftazidime, coftibuten,
ceftniaxone, ceforoxime, celecoxib, cehprolol, cephalexin, certvastabo, cetitiaing,
chiramphenicol,  cilastatin,  silazapril,  cimotidine,  ciprofituate,  ciprofloxaciy,
cisapride, cisplatin,  citalopram, clarithromyetn,  clavulanic  seid,  clindamyving
clomipramine, clongrepam, cloniding, clopidogrel, clotrbmarale, clovapive, cromalyn,

cestrel,

eyelophosphandde, oyeloaporin, oyproterone, dalteparin, deforoxmnine, dese
dextrosmphetamine,  diazepam,  diclofense,  didanosine,  digitoxin,  digoxis,
dihydrosrgotantng,  diltazem, diphtheria proteln, diphthera toxoid, divalpross,
dobutamine, docetaxel, dolasetron, donepezil, domasesq, doreolannde, doggrosin,
doxitluriding, doxorobiey, dydregesterone, ccabet, efavirenz, enalapedl, cnoxapasin,
eperisone,  epivasting, epirubictn, eptifibatide, erythropoictinag,  erythropoietindg,
slanercept, ethynyloestradiol, etodolac, ctoposide, facior VI, famciclovir, famotidine,
faropenem, felodiping, fenofibiate, fonoldopan, femtanyvl, fexofenadine, filgrastim,
finasteride, flomaxef, uconarols, Hudarabine, {lunisolide, Honttravepan, Hooxeting,
flutamide, Toticasone, hvastatin, uvoxandne, fnllitropivea, folliropin-f, formotemd,
fosmopnl,  furosamide,  gabapenting  gadodiamide,  panpiclovir,  paifloxacing

gemelabing, gestodene, glativamey, ghibenclamide, glimepiride, glipizide, glyburide,
goserelin,d granisetron, griseofulvin, hepatitis B antigen, hyahwonic achl, hycosm,

varochlorathiaside hydrocodone, hvdvogoriisons, wwdromorshons,
hydrochlorathiaaide, hydrocodens, hydrogor , hydromorphon
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hydroxyehloroquine, hylan G-F 20, ihuprofen, Hostamide, imidapril, imiglucerase,
imipenem, tmnunoglotding,  indineeviry Wndomethacin,  infliximab, insaliy, insulin
human, insulin lspro, inselin aspiet, interferon-§, lnterforon-g, jodine-125, iadixanol,
iohexal, iomeprol, iopromide, loversol, loxoprolens, ipratropium, ipriflavens,
chlorazepate, potassinn chlotide, ketoralac, Ketotifen, whooping cough vaceing,
{:i@tﬁing factor IX, famivudine, lanotrigine, lansopravole, latanoprost, leflunomide,
Ienograstim,  letrozvole,  leuprodide,  levodopa,  levofloxascin,  levenorgesivel,
levothyroging, ldocsine, Hnerolide, listnopril, lopamided, lorscarbef, loratadine,
lorazepam, losartan, lovasiatin, lysine acetvlsalivylic acid, manidiping mecobalamin,
medroxyprogesterone, megestrol, meloxicam, menictrenone, MENMPOCOTONS VACLINE,
menottopin, meropenem, mesalamine, motaxalone, metformin, methylphenidate,
methyiprednisolone, metoprolol, midazolam, milvinone, minocycline, mirtgzaping,
msoprostol,  mitoxantrong, moclobemide, modafinil, mometasone, montelnkast,
morniflumate, morphium, woxifloxsein, mycopbenolate. nebumetong, nadropann,
naproxen, unaratripian, nefarodone, nelfingvir, nevirapine, ndacin, snicardiping,
nicerpoline, nifediping, nilutamide, nilvadipine, nimadiping, pitroglycerin, nizatidine,
norpthindrone, norfloxacin, octreotide, olanzaping, omeprazole, ondansetron, orlistal,
oseltmmivir, vestradiol, cestrogens, oxaliplatin, exaprosin, oxolinie acid, oxybutynin,
paclitaxel, palivizumab, pamidronate, panerelipase, panipenem  pantoprazole,
paracetamol,  paroxetine,  pentoxifyiline,  pergolide,  phenytoin,  ploglitarone,
piperacilling plrodeam, pramipexole, pravasiating prazosin, prebuccl, progesterone,
propatenone, propofol, propoxyphee, prostaglandin, guetiapin, guinapril, rabepravole,
valowifene, ramiprl, ranitidine, repaglinide, reserpine, ribavivin, riluzole, risperidone,
ritonavir, riluximab, dvastigmin, rvizadripian, rofecoxil, ropinirole, rosighiszone,
salmeterol, saguinavir, sprgramostim, servapeptase, sertraling, sevelaner, sibutraming,
sitdepafll, simvastatin, somatrepin, sotalol, spironolactone, stavudiag, Saﬂbamam,
sulfacthidole, sulfamethoxazole, sulfasalazine. sulpiride; sumatriptan, tacrolimus,
tamoxifen, lamsalodn,  tazebgotam,  teicoplanin,  temwcaprdl,  temozolemide,
tenecteplase, fenoxicam, feprenone, terazosin, terbinafine, terbutaline, ietanus toxeid,
tefrabenazine, tetrazapan, thymol tagabine, tibolone, ticarcillin, ticlopiding, timalel,
tirofiban, tizaniding, tobramyein, tocopheryl sicolinate, tolterodin, {oplramate,

topotecan, forasemide, tramadol, feandolapril, trastuzumal, irancinolone, triazalam,
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trimebutine,  trimethoprim,  troglilarone,  tropiseiren,  tnlobuternl,  uneprostone,
grofollitropi,  velacvelovie, valprole acid, valsartan, vancomyoin, venlafixing,
verapamil, verteporfin, vigshattin, vinorelbine, vinpoceting, voglibose, warlarin,
zalirtukast, saleplon, zanapnivie, didovadine, wlmitriptany, zodpidem, sopichme and
derivatives theveof However, active pharnmceutical mgredients are also understond o
mean other subsiances such as vitamdng, provilandns, essentinl fatty acids, extracts af
vepetable and  anbmal onigin, oils of vegetable and animal origin, vegetable

medicament preparations and horneopathic prepacations.

The mventive eramular silicas van espeoially be used as g varrder for antmal feed
a8 gt -
additives, for example formic acld, propiorde acid, Jactie acid, phosphoric acid, cheline

chloride solution, vitamdn E acetate or plant extracts, for example tagetes extract.

fraddition, the mventive granular silicas can be used as acarrier material for chemical
: B
products such as melaming resing, rubber additives, plastivs addiiives, additives for

construction chemicals or patot additives,

The inventive granular allieas are most preferably used as support material for catalysis

¥

of all kinds. The catabysts may espectally preferably be ensymes or a combination o
transforases, hydrolases, Hpuses, lvsases, isomerases snd Hgases {secording o EC
{Enzyms Commuission) number of the Nomenclature Connmittes of the laternational
Union of Bilochemistry and Molseolar Biologyl Enzyme variaots which have boen
produced, for example, by recombination techniques shall ltkewise be included I the

term Meneyme”.

To produse the laden carriers or supports, the inventive granudar siltcas are contacted
with at least one substance 10 be absorbed, such that the substanee can pooctaage into
the pores of the siliea. For this purpose, it is possible 1o employ all welmologies known
to those shifled in the art, for cxample spray application, dropwise application,
sgturation, impregnation, nozele spraying, ete. The sihica 35 preferably tnitially charged
e sobids niixing anit, for example kneader, paddle dryer, tumbling niixer, vertival

mixer, paddie mixer, Schugh mixer, cement mixer, Gericke continpous wixer, Eivich
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mixer andfor stio mixer. The tenperature in the mixing vl Is, as ¢ Rmetion of the
matare and composition of the substance o be absorbed, preferably betweon 5 and
Q0% more preferably betwesn 10 and 707C. The pressure o the wiver {9 preferably

between 0.1 barand 2 bar, more profevably between 0.5 bay and 1.2 har

The content of ahsorbed substance in the laden carriers or supports is betwesn § and
TO%, preferably between 3 and 65%, more preforably between 5 and 80%. The derm
"shsorbed substance” describes the sum of ol substances apphied w the carrier o

SUBBOE,

The foventive absorbaies are especially preferably weed as catalysts in fixed bed

repctors, in the fleld of beterogensous catadyaly, in Huldized bed resctors and fw

reaction i SuSpensinns.

The physicochemical data of the raw materials used and of the nventive granular

sittess are determined by the ollowing methods:

Petermination of BET surface ares

The specific nitrogen surfsce area (referred to hereinafier as BET qurface area) of silica
s determined to IS0 8377 ag the multipoint surfice arex. The wessuring instrument
nsed iz the TriStar 3000 surface ava measuring ivstrament frem Micromeritios. The
BET surfsce arca is typteally detonniged within a partial pressure mange of .05 - 028
of the saturation vapour pressure of hguid siirogen. The sample is prepaved by beating
the sample at 1W60°C under vacuum for one hour iy the VacPrep 061 heating station

from Micromeritics.

Determination of DBE absorption

DIRE absorption (DRP nuaber), which s a measare of the absorptivity of the sibies, i

determined on the basis of the standard DN $3881 as follows.

ahiusted by drying at 105 i o drying cabinet) are infroduced nip the koeading

chamber of the € absorplometer from Brabender. The measurement on the ©
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shsorptometer I effected with PC suppont osing the softwars BRABENDER
Automatic O Absorption Sysiern Version 112 with fived damping of the meassured

Lorgue curve,

In the case of filtercakes, they ame dried before use down 1o a moisture content of
<G et 103°C oo deviag cabinet, and passed theongh o 3 o soreen and then
thvough a 300 om sorsen

At a peripherad speed of the lefichand kneader paddie of 123 rpm, the Tironic
Untversal bareite (from Schotly which forma part of the U absorptometer i used o add
ditrutyl phithalate dropwise to the kocadiog chanber at room temperature gt @ rate of
4 mlfmin, The switch-off ppint st which the contrel software of the € shsorptometer

stops the kneader and DBP metering 1s defined ata torgoe of 0.6 M.
The following formula servis to caloulite the DIBP absomption [/ 100 ok

FED Y0 g

DBP = \ £
& 00 g

where
BBP T3P absorption [g/100 g
¥ DIBF consured fmi

» DRE dewsity fe/ml} (1047 gfmal at 2070

0% Starting weight of sihica f¢l
K Correction valne aeeording to molsturs correetion table [ 100 gl

The DIBP absorption is defined for anhydrous deied silicas. I the case of ose of
uidriad silicas, the correction value K should be taken wnto sccount for the calealation

of the DBEP absorption. This valoe can by determined using the correction table below,

Fable 1 Moisture correction fable for dibuty! phthalate shsorption (anhydrous)
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If the moisture content of & silicn 18 5.8%, a correction value K of 33 ¢/100 ¢ is added
to the value analysed as deseribed above for the DBP absorption. The motsture content
of @ sthics I3 determined by the "determination of moisture coment™ method desceibad

tater in the Jext

Determination of particle size by means of Inser diffraction

The application of laswr ditfraction to defermine particle e dishributions of
pulverulent selids is based on the phenomenon that particles scatter or ditfract the light

from a monochramatic faser beam in gll directions with different intensity patterny

Rample preparation for particle size measurennent by means of laser diffraction

Since the size of the sample particles partly exceeds the measurement vange of the
instrunent used and the ratio of d30 withoot ultrasound exposure o 30U after 3 min
of ultrasound exposure depends on the starting particle stze (smaller particles of a

material poasess a higher ratio of the sizes described), the measnrement iy preceded
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by scregning @ particly fraction of 400 g~ 300 pm ot of the sample, This
aperation allows the stability of different materialy to be compared reliably to obtain
& statement abont the substanco-spectiic stability, The sercening is effected with a
HAVER EML 200 Digital Pl screening machine, from Haver & Boecker, $9302
Oelde, which is equipped with 400 wm and 300 wn screens. 5 g of the starting
materigl are applied (o the upper, 500 pm scroen, and sereened with an amplitide

sotting of 1O for 2 minwes. The particle fraction between 400 gm and 300 pm iy

used fo the further analysis,

Should the 400 gm to 500 win Gaction, which is important for the compurizon, not be
part ¢f the particle size disiribuiion of the present carvier or support material, 8
cortesponding screen Baction is produced by passing a sufficient amount of the
starting nuaterial through a 300 wm sereen at 108 oscitlationsy/minute with the aid ofa
TGES soreen granulator from Bweka GmbH, Heusenstamm, and then screened off

through a 400 pm soreen. The sereeming 18 accomplished ax described sbove,

dso determination without altrassund exposure

frt the case of hydrophilic silicas, the sample 15 prepared for the analysis (ringdng of
the module, ste.d by means of the L8 230 laser diffraction system (from Beckman
Coulter; measwenad range 004 - 2000 pm) and Haold module {Small Yolune
the aid of 0.05% wi/m etrasodiom diphosphate o dewineralized water ay dispersion
Hauid, and in the case of insufficlently watsr-wittable silicas with au sthanol/watsr
mixture (volome ratio 1) ss dispersion Hquid,

Before the staet of the analysis, the laser diffraction system hag to wanm up for
2 bonrs. Thereafter, the SVM module i3 rinsed three times with the dispersion Hguid,

The following parameters refevant for the particle analysis should be set?

Analysis times 60 seconds
Muraber of messirements i

Pump apeed: 5%
Optical model: Fraunholer

PGS funsction: deactivated
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Offxet analysis: activated
Adinstment; Aute

Background measirement: activated
Set sample concentrations activated

A spatula is used to add the stlivg screen fraction (400 ~ 500 ) watll the required
measwrement coneentration for which the L8 230 laser diffractor gives the "OK®
message s attained. Aller dispersing the silica suspension for 60 seconds by pumped
ciroulation without alivasound exposurs, the analyss is offccied at room temperature,
From thy raw daty curve, the software ealenlates the particle size distribution and the
dyg withoot olirasound exposige (median) on the basis of the Fraoushofer moded

{Fraunhoferafd filey

deny determingtion alter 3 winutes of snltrasennd treatment o 100% amplitude

The silica suspension present in the LY 230 laser diffractor i3 dispersed again by
plirasound treatment for 180 seconds by means of the ultraseund finger integrated in
the S¥M modole Viba Cell VOX 130 ulivasound provessoy Brown Sonjes with

CY 181 nlirssound converter and & omn ultrasound Hp) st 100% smplitude with

staltancous pumped eirculadion in the Hauid module, and analysed as deseribed
abirve,

From the raw data curve, the seftware ealenlates the particle stze disteibution and the
dson afler 3 woinmes of alirssoond exposure (medium) on the basis of the Fraunhoter
maodel {Fraunhoferoid filg)

Determingtion of particle size by means of dynapue husre evalugiion

o dynamie deage evaluation, 2 stream of bulk materad falls downwards between a

light souree snd a camera, The particles are detected 88 a projection aves, digitalized

>

and converted to & particle dee with g computer program.

Determination ol O3 18% and ¢330

To measure the partivle sive, the CAMSIZER from RETSCH Technology (bl

Haan tg used. The particles are supplied to the measuring instrament with the aid of the
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DR 10040 metering channel with veservolr flmmel. For the image evaluation, the

software supphied fn version 3.12d should be nwed.

Hetore the start of the aoalysis, the instrument s allowed 1o woarm up for 2k I is
ensured that pless guurds o front of the Mumination wnit and the camiey are fres of
dust. The distance botween funnel and motering channel s adjosted o about teee
times the maximum pagicls sire. The metering channg! s placed divectly above the
measuring nstroment. Abaul 1530 mi of sanple ae introdueed into the funnel. The
paranyeters fhy the analyaiy are recorded in the analysis tasks file (% afe) scoording to

Figure 1,

To repulate the metering channel, the settings ave rercrded i the sofiware according to

Figure 2.

In the evaluation of the digiialized images, the % values are calidsted from the mindxe}

values, No form fhctors are used secording 1o Pigure 3,

The output of the dassaws nd of the dosoems s determingd Iy the base parameters

{Flgure 4).

No fitting of analyvas data is underaken with the ad of Giting Gles.

The moistiwe content of sthess is deteromned to 180 787-2, For this porpose, a sample
amount of 1« 4 g is dried In a deyving cabinet at (108 4 210 for 2 bowrs and evaluated
aceording t¢ the ISO specifications. This dryving less consisty predomizently of

phyaicatly bownd water,

Botermination of pil of the silics

The pH o the ailica &5 determined a8 an sueous suspension &t room tanperature.

Granulated sampley are pestied or ground befbrehand. 93 g of delonived water arg

added to 3 g of silica. The suspension is stirred by muans of & magnetie stirver for

5 minutes. Directly thersafter, with the aid of & pH meter calibrated in the expectec
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mwasurenent range Metrohm 780 pl Meter), the pH of the suspeusion s measared

aecurately to one decimal place.

Determination of mercury purevolume <4 am

The method s based on mereury ntrasion to DIN 68133, using an AutoPore IV 9820
system from Micromerities,

The process principle is baged on the measnrement of the mercury volume njected futo
a porons solid ay 8 function of the pressure apphied. This covers only the pores into
which mereury ean penelrate at the prossare applied {roax, 414 MPa) (Ritter and Dake

methed

A ponswetting Bgud penelrates Inde 8 porous systemy ouly uader pressure. The
wressure i be expended 15 tnversely proporiional (o the olear width of the pore orifices,
For cylindrical pores, the relationship between pore radius tyy and prossure pis piven

by the Washbun equation

B
g, = W\:T xgosf
£
T Pore radius
™ Prossure
a: Surface tension (80 mN/m™)
&: Contact angle of meraury (40

o DIN 66133

The mercury pore volume <4 um is calenlated fror the comulated porve vohme of all

potes having o diameter of <4 pm down to the detection Himit of the AntoPore IV

Q520 mercury porsimeter (naginum pressure 4 14 MPa)

The examples which follow are intended to ilhusteate the fovention in detadl, without

restricting the scope thereof,

Bxample §
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RIPERNAT®S0S from Bronik Depussa GmbH was mixed and compacted in a mixer
{from Somaken, MPLLY with addition of 200 ml of water/ 100 g of silica, This was
done wsing 8 0.5 e mixing vessel gt & temperature of 23%C, equipped with the
standdard muxing crosy. AL g miging rafe of 2300 pm, 30 goof water are metered into
the 15 g of siliea weighed in within 20 seconds, and then the mixtore Is mixed until
granplation. The operation v alopped as soon as cutwardly shightly meist 8 mm
seplomerates bave ormod. The granules obtained are drisd © constant waiglt at
16070 1y 8 drying cabloet, then passed throngh o SO0 wm sereen and sereened through
a 400 pm sereen i a further stepe The 400 - 300 gy scresn fraction thus obiained i3

used for the subsaspuent tegting of hardness and of porasity.

Exanple 3

SIFERNATRINE from Evonik Depussa GmbH wis mixed and compacied in & mixer
{from Somakon, MISLD with additon of 270 ml of wated/100 ¢ of siliea, This was
done nstng a 0.5 e miking vessel &t o fomperatire of 23°C, equipped with the
standard mixing crosa. At a mising rate of 2200 rpva, 403 g of water are metered into
the 15 g of silivcg weighed in within 20 seconds, and then the mixture s mixed until
granulation. The operation i stopped g5 soon as outwardly slightly moist S mm
agglomerates bave formed. The granules obtained are dried to constant weight @
LEO°C Ta o drying cabinet, then pessed through a 500 wm sereen and sorecned through
a 400 um screen iy a further step. The 400 ~ 500 wm soreen fraction thas obiained is

used for the subsequent testing of hardness and of porostiy,

Lounole 3

A sample of the carvier or support siticg produced fnexaraple 2 is stored under & water
vapour atnosphere at TIO9C for 16 by then dried to constant weight gt 120°C and vsed

for the subsequent testing of hardness and of porosity.

Exnunle 4
Fillgreake of a SIPERNATE 22 (from Bvonik Degussa GobH) suspension with a

solids content of approx. 28% Iy introduced in precomminnted form into a dram
gravulator (from RWEL AL a Gl level of 209, a speed of 8 rpm, a batch e of

S nvinuies and @ heating tompsrature of 120°C, dry granules are formed, The gramudes
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are subsequently crushed in a soreen grannlwtor {(Bom FPrewitt, MG 633 with g
F230 pm soreen insert o a defined madinum particle size. In order 1o obtain g dost
free product, the fines are romoved by screening (from Gough, Vibwecon GV 241, @
600 mun) through a 400 i screen. These fines can be used topether with the filtercake
§ o the pext granulution batch. The pranules obtained are dried o constant weight at
B0°C 11 g drving cabinet, thon passed through u 300 um soreen and soreened throngh
& 400 i soreent oo g forther step. The 400 - 300 pot sereen fraction thus obtained i3

‘i

used for the subisequent testing of hardness and of porosity,

W Example §

Filtercake of a SIPERMNATE 22 (from Beonik Degussa GmbH) suspension with g
solids content of approx. 253% i miraduced i precomminuted form hdo o dram

granulator (from RWED At g 81 feved of 20%, a speed of R spin, 8 bateh Gme of 99
mintes and a heating temperature of 12050 dry gravules ave formed,

18
50 ¢ of the granules thus obtained are weighed into a porcelain dish {maser 1584 g
diamaetery {20y} and placed intd a laboratory furoaee proheated to 1000°C
{Naberthermi After § roinutes, the samiple s remved and transfereed medisely e a
cold glasy vessel The vovled gramdes are subsequently passed through g 300 pm

W sereen and sereened through a 400 pm sereen n g further stepe The 400 - 506 um
serepn haction thos obtained v used for the subsequent testing of hardness and of

POTOSHY.

Example &
SIPERNAT® 22 from BEvonik Degussa GrabH s compacted with 8 compactor (from

523
o

Bepey, L2003 @t a contagt prossure of the rollers of 40 kN, The compactates are
subsegnently erushed o a defined maginmm padicle size by a screen granulator (Trom
Frowitt, ML 633) with o screen josert of 2800 wm. In order fo oblain o dust-free

product, the fines fom the pranulstion we removed by scresming (from Gough,

Py
S
s

Do

Yibrecon GV 31, & 600 nun)y through a 400 pm screen, and recveled intn the initial
charge of the compactor. For the testing, the grannles are screenod through 1 500 pm

sereen and screened through o 00 wm sereen o a fether step. The 400 ~ 308
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sereen fraction thus ebiained s used for the subsequent testing of hardnesy and of

porasity,

Example 7

SIPERNATRIN from Evomk Depussa GabH was muxed and compacted in a mixer
{lrem Somakon, MPLD with addiion of 233 mi of watet/100 g of stlica This was
done nsing a 0.3 litre mising vessel 8 s temperature of 3390, cqudpped with the
standand mixing cross. Al g mixieg rate of 2200 rpmy, 35 g of water are metored inte
the 13 g of silica weighed in withiy 20 seeconds, and then the mixture {y mixed untd
granulation. The opsration is stopped ax seon ay ontwardly slighily meist Smm
agglomerates have formed. The granules obtained are deied o constani weight at
160°C in g deying cabinet, then passed through a 300 pm screen and sercened through
4 400 g sereen inoa forther step The 400 - 300 pm sareen fraction thus obtaiued s
nsed forihe subseguent osting of hardoess and of porosity,

The physicochemical properiies of the toventive silicas secording fo examples -7 are

Hsted intabde 2 below:

Comparative exampley

Table 2 coutaing figures for the physicochemieal properties of comparative silivas of
the prior art. Comparative examples A and B correspond to Ultragit™ 7000 GR and
Ultrasit™ YN OR from Bvonik Degnssa GmbH, Comparative example © involves
Feosil™ 163 GRY from Rhodia Chimie. Comparative example I involves Feodent DR
9175 from Huber. The sibicas of comparative exaroples AU are nsed commereially to

reinforee rubber for var fyres,
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1§

Exnmple  / Ratio of
Comparative | Hg pore volume < | d8{ to d50U d33=16 | dO3=98

example & g fdigd (SO0388 m fravtion) % fpm] | Yo [pm]

1 120 142 467 994

1995

3o
-
A

989

223

977

2448

o6d

A RIS i1 439 6192
B3 1.03 344 935 3538

667 i3ts |sal

3] 131 JRAL | 299 603

ultrasound. exposure o dag after Jwmin of ulirasound exposure, increases with
decreasing water content i the cowrse of moistening. At the same time, however, the

gheorptivity & reduced, expressed by the Hg pore volume,

The production processes described cosure that the products from examples -7 have

only a very small fines fraction, gxpreased by the dQ3=10% of more than 400 wm.

In addition, example 3 shows that the aftertrestiacnt of the tnveative silicas generaies

surpsisingly clear gain o particle stability with virtually wichanged mvosity,

Exanple 5 shows that the caleination can achieve particles with exirensely high

hardness.
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The carier or support silicas lested in comparative examples A o € have a
comparatively high ahsorptivity but are wmsattable for applications in catalytio
provesses sinee they have oo low a hardness {characterized by the ratio of dag 16 dseul
In addition, the doy=90% vahues ave signifivastly greater than 300 wm, ag g nesplt of
sehich the diffusion pathways for reaciants and produets i the pore system of the silies

are too fong in the gpphication as catalyst supporis.,

The carvier or sapport silics tested in comparative example 11 15 notable for sufficiend
absorptivity and bhardoess, but hay an excessively low dep=10%, which leads o

ineregsed prossure drops 1 reactors and increases the flow resistance of the absorbates.

This demonstrates that the inventive granular silivas have a suffictently low fines
contert, snd thus, given simolapcously sufficient stability and porosity, differ

significantly from the commercially used varrier or anpport silicas customary to date.



Seabadabn jgéaypontok

L. Bromesds szilionan-dionid, smebvoek:
~ & higsivos ehdrassal st ponstdelogate (54 ) pagyobb, vuat 0,90 wmidy

> dasagon Srbihe nagyvobb, mint 08 pom & ugysakkor 8 dovean Sridke kovesebb, mint 3060 am,
. O B . R P &

ghol & seamosdket 3000 pmeos seilamdrette] Wrtdid suhialdagad vazg_y seitaldsos pranuldlissal g5 a

résrsoskefrakeithoz és

~ ulttshangos Keseles ndlkiil gt di Sotekdnek 8 3 parcig tntd olirahangos kezelis uldn mert dy

Sridkher viszonyiion ardnye Kisehb, mint 4,00, 8 nadedst 3300 g vagysigh részecsketiakeion

vegeeaiikoel

T

s

2, Az 1. ipdnypont szerintl ssomcsds szilichum-dioxid, azeal jellomaave, hogy a pH &idke s 58,5
ERHYY 5 . : i

ttomdnyban van,

3 Az 1.2, igénypont seerinil szomasds srilicionediogid, azesd jellemerve, hogy az vhrahangos kezelés
ndthil mért dy drtékenek a 1 percig trtd ultrabungos kozelds wtdn mén dy dékher viszonyitont
ardiva L0300, eldnydsen L0200, eldnyisebben 100210, kitlontsen ¢Bnytaen L0160, Bata
mérdst 400-300 pom nagysinl révcecskefaboidn vigeraiikoel,

4. Az 1.4 igsnypont szerintt sverneses seilicium-dionid, azzal jellormaeve, bogy a liganyos sljardssal

mdrt porustérfopate (< 4 gy nagyobb, mint 135 mlg, elSavdsen nagyuld, mint 1,68 nidfg,
elthmyisebben nagyobd, ndnt LB m¥y, kilondsen ellinybsen nagyobl, mint 1,98 mlig,

8. Az 12, igduvpont sreriitt aremosés aetlichmmedonid, sezsl jellenseve, bogy 8 higauyes oljdrissal

mert pleustérfogata {4 pm 0,91,34 wiy olfnyosebben 8,91 30 ml/g, elénydsebben §,9-1,20 mlig,
6. Bljards szemonds aribichw-dioxidok cliallitdsara, amely az aldbbi péseket tutalmaza:
a) lacsapatoft vagy Spetett seilichum-dioxid bigtositdsa, sedritolt &/vagy Seolt formdban, arelyaele
- g Attagow vészecskemerete ubrahangos kezelén nélkBl 0, 1-350 pa
- BET fujlagos folidete 30-800 ro'/g, &

- DIBP sxdma 104400 g/100 g

P >

hyazs) 3é§}<§sb@rx kaptt setfichm-dioxid nedvesiidse ax alkalmazott fosmazasi sljavis szeriot 30-80

¢) a by Bpdsben Rapot seificinm-dioxid formaziss extruddlassal, gramdifissal, thadritdssel, vagy

TN

{22845 146974 MOUSAZ SZTNH-100 EPRSS0095 B

egyéh szokasos formardsd elianissaly




&) & formdvott sziticipm-dioxud tearek szaritdsa orre alkalmas sadritéepységekbeon: e

£} 8 szemoeadk 3006 gaees seitamdrettel firkdnd axitdldzos ranuldldss vagy seitdlasa &5 a fom

X

anyag 400 poeex szitanyildsmérsite] eidnd lesaitidasa,

7. A G, igdnypout seerintl sHdeds, azeal jellemezve, hogy 8 ©) Kpés kiindulds] anyagaként egy vizst

tavtalmaed, 3080 thneede szamdast vesziessgl sutirdpogacsdt alkabnmrunk,

8. A R ipgdnypont st sliands, sezal jllenezye, hogy nx s} Kpesban kapont szitichus-dioxidot a o}
Rpesben otk ox gs‘amiz‘%iju}k nagysshességit ntersay baverdkber

9. Biidras szemesds seiliclam-dioxidok elbdliitdaden, amely az alibbi Ipdseket tartalmaraa:

o

) leosapatoit wagy dgetet szilfcivnediosid biztosftisr, sedrliolt &fvagy Srdlt formdban, 30

thmepend] kevesebb cairitdel vesatesdpgel, amelynske

- sy sitlagoe résreoskemérete ultvabangos keeeda nelbid 84, 1354 pw,
- BET tajlagos fdiifete 30-R00 m'/y, &5
~ DRP sxdng 15100 /100 &

i1} &z 1y epesben kapott seilichmdiosid formazdas szaraz Omdritdesel, slony s kit Rugd henger

Koudith ,5-12 kWG failagos folifert nyomdsesal 2 henger sedlossdégdre szdmitve, gy tablettd

kapunk, &
15} q sxemesek 3000 goves adiamdrettel whrtdndt seitdlioos granuldlisa vagy seitdlass & o finom
anyag HEO aness seitanyildsméretiel 1nénd leseitdling.
HE A 6.9, igénypontod bimudyike szevlntl eljrds, aveal jplomeave, hogy ndoden 400 povndl kisebb
agstatraketdt eldvolitunk,
LA 68, igdnypontok birmelyike seorioll sdjdeks, azeal jollomerve, bogy o) éx i1} formsadsi Iépéseket
kiftGanyagok hozzaadiss ndlkil bajtink végrs,
12, &z 143, igduypontok birmelyiks seerintl saamesds szilichp-dioxidok alkalonsisn abszorpald
tormskek cloatiitasary.
13, Legalabl ey 15 ipdnyvpontok biumsdyike szorintl szenosdés seilicim-diosidot tartalmazs
abszorpeids termskek.
B A 13, igénypont seerintl abszorpeids tormckek, auzal jellomerve, hogy tartalmazuak legalabb e
Katalitikusan akify anyagot,
P50 A 13, vagy B igénypont szerinfl abszorpeios tremidk, awzal jellemenve, hogy az abszorbeill
srvagokst 170 (0megh avtnyban, olonyisen 3-60 tdmephh avanyhan, o5 «lbuydsebben 5-50 tdmagh

sranvhan alkalmazeuk.



s

16, A& 13 vagy 14 dnvpont szevintt absromeios fenmdk, azsal jellomerve, hogy s aktiv anyagol
vagy aktiv anvagheverdket 120 oo asrduvban, olfnyOsen 3220 idowg¥% atdivban, &

elfrydsebben SIS tmepde actnyban slbalmazeuk,

17, Bhdsds a 1318, ipdnypontok barmwelvike seeringl abseorpuids erokek olodliitdséra, azzad
jellemenve, bogy ey 14, ipénypontrk binmelvike sverintl szemcsés axibichandioxidot rintkozdsbe
horank legalabb epy ax alabblak korehil vélasziott folvadékkaly seilinditd seerek vayy indcidtorok,
torhalostio sverek,  katolivdtorok, gyopysreréarell hatdenyapok ¢éx  segddanyagok,  Keumetikai
hatdanyagok ¢ segddanyagok, thatitd dsivagy dpold seork, lzesitdk, sromak v iHatauyagok, altad
takanmdnvok vagy allatl smkarssiny adaldkanyagok, ¢lelmiszerek vagy élelnuiszer adalékanyagok,
festékek dafvagy pigmentek, wolnosavak, oxiddle vagy fohdeltd seerel, mikrobadil, kithindesn

sazdasigl fo erdOpamddikodds

i adaldkavvagok, mepd

gombadlt vagy hakierbwndld tulajdonsdg

vegyszerek, esfvagy gy batonkeverdk,

2

I8, A 1316, ipénypoutok birmelyvike szerintl abszorpeids termékel alkalmardss Katalithus

chigrdaokban:
19, A 18, igdnypont szevintl eljdrds, aszal jellomeve, hogy az elpirast fix dgyas venkiorban, fluidieal]

fyas reabtorban vagy az abasorpesds fermeékel spy reakiadkeverdkben vald ssusependildcival bajtjuk

vigre,

200 A 18 vapy 19 ipdnvpont seerintl alkalvands, avzal jellemesse, bogy az absrorpoids ternudkek

genypoiok  Bamuelyike segrintl sagmesss

T

katalizatorként tavtalmaznal gy enshinet oy B30 &

seitichdioxidon,
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Tgure
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Figum 3,
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