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Solid Catalyst Systems
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Examples for Technical Catalyst Systems

PKW- Kat

CQO,
hydrocarbons,
NO,, N, Osz
50,

Lt |

i ’/

Catalyst
Support

D. Habel; Folie 6



Requirements for a Support
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Size of Granules

Distribution

Morphology

Wall
Strength

Pressing Granules

large

Wide , high packing density
Full Granule

Long Time Storage
but Pressablility

,Wrong“ Granulation !!!

Support

large

narrow, Iarge pores

hollow

thinn walled
Stable, no shrinkage, no wear
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Keramische Pulver

Suspensionstechniken Plastifizierte Massen|| Plasma-
Prefstechniken Giefstechniken Sp ri tzen
pruntrocknung cnlicker- un FUCK- . . =e
Aufbaugranulation schlickergul3, Foliengiel3en gleBen dieren |lUberdrehen
Pulver | Scherben |
. I?res.sen. Trocknung
unlaX|aI" |sos’Fat|sch (hohe Feuchte)
quasiisostatisch
A v v v v
Teilausbrennen (1), optional
Grunbearbeitung
Ausbrennen (2)
Sintern Drucksintern HIP Heillpressen v

Endbearbeitung






Newton Bingham

‘ T =n dv/dx I ‘ T =Tc+n dv/dx I

T

Yield stress, Schergrenze



How to change the flow behavior of a ceramic suspension?

Deflockulant, reduces viscosity

echarges (Na+)
esteric molecules (trioleates , Fish oil)

*polyelectrolytes (amnio-proanole
K poly-carbonic acids)
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Doppelschichten

Helmholz Guey Stern



Elektrophorese
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DLVO Konzept
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Darvan C

COOH - CH2 - CH3

KV 5088

2-amino-2-methyl- propanole

Manhaden Fish Oil (after desoxidation)



Feed stock Product
eraw materials egranulate

*additives
*0rganics 1 I

> 100um, heterogeneous
non dispersable: aggregate \
dispersible: agglomerate /
intensive
wet milling

granulation

~0.1-3 pm: particle

nm: crystallite
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Figure 4.8 Co-current-flow dryers
a  Downward rotary flow

aiR QUT

b Downward parallel flow (streamline)

¢ Upward flow
d Horizontal flow
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Bindergehalt Staudruck vs
Oberflachen- Oberflachenspannung
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Support Processing of um-TiO, by Spray Granulation

Abluft (~ 100°C)
A

Pulver-
behalter

T ~260°C

_ Heizelemente

ﬂ— Luft

Schlicker

Large Scale Examples:

<— Druckluft
1,5-2,5
bar

Zweistoffduse

Spray Dryer ( Anhydro)

Milk Powder, Washing Detergents

Food Spices (Maggi)
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TiO,- Spray Granulation

Granulation: from 0,6 pm up to > 20 ym
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Starting Powder Filled Granule Hollow Granule

Solid Content Solid Content
50 Masse% 20 Masse%
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Tropfen Anreicherung Dampfdruck Kragenbildung
des Binders
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HR SEM of a nano sized Sb functionalised Surface
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Keramische Pulver
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~ 50% Raw powder + ~20 Plasticiser + Solvent




Structural Viscosity Herschel Bulkley

‘ T =a( dv/dx )" | ‘ T=Tc+a(dv/dx)“|

Yield stress, Schergrenze
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