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Introduction

Exwold Technology Ltd - formed 1992
Small company - world wide client base
Produce granulated chemical formulations
70 statf, 24 hour shift pattern

Sites - Billingham and Hartlepool

Turnover approaching $8 million
I[PPC and COMAH authotisations
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Alternative Technologies

m Spray Drying/Fluid Bed Agglomeration

m Advantages of :
= Rapid Dispersion
® [.ow Unit Cost for High Tonnages

® Uniform Spherical Sizes

® Disadvantages of :
= Dusty and Friable
= Low Bulk Density
= High Capital Cost of Plant



Defining a granule

m Water Soluble Granules

® A granular agglomeration ranging from
1.5mm-5.0mm in diameter

m Primary particle size 5-50um

m Dissolving at a controlled rate in water



ical Extruded Granules

Examples of Typ



Process A
Y 4

Raw Materiall

®m Chemical Neutralisation

e Surface Area of Material
e Rate of Reaction

e Strength of Exotherm

e Rate of Water Removal
e VVacuum Drying



Process B

Air Inlet NIV
From Chillel/
M Mill

m Milling / Micronisation

eFeed Rate

«Crystal Structure

eAir Flow
e [emperature
eStickiness

eHumidity



/ \ Herbicide
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Process B

Liguid | »
Tank ¢
A A /E\ = Gravimetric

+—+ 1 |product Mixer Feeder

¢ Conditioning (ILiquid/Solid Mixing)

eNatural Inert Fillers & Water

eChina Clay / Kaolin / Bentonite

eResidence Time
Mixing Energy
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Extrusion Stage

® Extrusion

eExtrusion Diameter
eMoisture Content
eFriction/Compression

eDesign of Extruder
(radial or axial)



Extruded Product Characterisation

Screen Size/Capacity Moisture of Paste/Capacity

Capacity (kg/hr)
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Fluid Bed Drying

Fluid Bed Dryer

¢ Fluid Bed Drying

«Air Velocity
eAir Volume
eAir Temperature

eResidence Time



Tofts Farm, Hartlepool



Screening

Oversize Finished Product Undersize

© Granule Screening (Sieving)

eDesign of Sieve

eScreen Size

eScreen Area



An example of specialised Sieve Mesh
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Conclusions

“ Current low pressure extrusion granulation when

used in advanced chemical formulations clearly has many
Interactive facets which both engineers and chemists
need to understand.”

“| believe that more discoveries will be made

In the next 10 years to the point where the application of
low pressure extrusion will deliver complex chemical
solutions at value for money costs.”



