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Compounding of toner.

1 Volumetric feeder / 2 Extruder / 3 Compact cooling
conveyor / 4 Pre-grinding

chart Plant for the production
of toner.

image 1 ZSK flange barrel with
exchangeable, wear-resistant
oval liner.

image 2 Highly wear-resistant ZSK

kneading block with special
internal profile.

The toner formulation, consisting of resins, pig-
ments, and additives, is processed in a blender
to produce a premix. It may contain fines that
must be reprocessed.

This premix is fed continuously to the twin-
screw compounder (ZSK) via a metering de-
vice. The premix is added to the feed barrel
(barrel no. 1) via a chute.

The co-rotating, closely intermeshing screws
of the ZSK twin-screw compounder convey and
then compress the product in order to melt or
plasticize it with the kneading elements in the
plastification zone (barrels 2-3). During and after
the plastification process, the individual com-
ponents of the formulation are dispersed, mixed,
and homogenized. To help in this task the screw
rpm of the ZSK twin-screw compounder is ad-
justable. The throughput depends on the product

quality, the feed behavior of the product, and
the drive capacity of the ZSK twin-screw com-
pounder. Another important criterion is the
amount of fines to be processed and their grain
structure. The throughput has to be matched
to the corresponding values.

Barrel no. 4 has a vent port whose func-
tion is designed specifically for the process-
ing of fines. The vent in barrel no. 7 is used
depending on the formulation. It is possible
to close the barrel or to devolatilize at atmos-
pheric pressure or under vacuum.

The compounded melt is discharged ver-
tically downwards at atmospheric pressure,
through a die in the last barrel. The product is
cooled and pre-pelletized in a cooling device
as preparation for the subsequent grinding.
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Self-cleaning screw profile.
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ZSK MEGAcompounder
standard model.

ZSK - ideal for compounding toner

The ZSK twin-screw compounder is composed
of two main modules, the drive section and the
processing section.

The drive section consists of the speed re-
duction gear and a variable speed direct cur-
rent motor (alternatively AC-Motor).

The processing section of the ZSK twin-
screw compounder is designed on the modu-
lar principle. It consists of the barrels and the
two closely intermeshing, co-rotating screws.

The barrels are heated by means of elec-
trical resistance or induction heating, and cooled
with water. The screw consists of deep flighted
screw elements and kneading blocks assembled

ZSK twin-screw compounder

Drive capacity

Max. Screw speed

on a splined shaft. The segmented design allows
the process to be tailored to the end product.

The important feature of the ZSK screw is
its’ self-wiping profile. The flight of one screw,
intermeshes with the trough of the opposite
screw. The clearance between the two screws
is minimal, guaranteeing optimal self-cleaning
of the machine.

Particularly effective plastification, disper-
sion, and homogenization zones are achieved
through the installation of kneading elements.
The cross section shape of these elements
matches the screw barrels, allowing the walls
to be wiped clean.

One-component toner
Max. throughput +/- 30%

Two-component toner
Max. throughput +/- 30%

[kW] [min] [kg/h] [kg/h]

ZSK 26 Mc 52 600 25 15

image 3 ZSK MEGAcompounder ZSK 32 Mc 15 600 50 30

ATEX model.

ZSK 40 Mc 20 600 90 70

ZSK 50 Mc 27 600 180 150

ZSK 58 Mc 32 600 270 200

ZSK 70 Mc 80 600 500 350

Wear protection

The processing section of the ZSK is wear-pro- of one-component toners. Coperion Werner &
tected in the feed and plastification area of the
machine. This causes wear to be reduced to a
minimum, especially during the compounding

Pfleiderer has decades of know-how in wear
protection.
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» OPTIMUM SELF-CLEANING, EFFECTIVE DISPERSION AND PLASTIFICATION. <

Typical features of the ZSK machines

= Excellent dispersion quality = Short cleaning time

= Very good feed performance = Excellent wear protection

= Venting ability = Reproducible product quality

= Very good dispersion and = Universal use for broad range of
distribution characteristics products and formulations without

= Short residence time reconfiguration

= Uniform energy input = High efficiency

* Low energy consumption = Economical operation due to

= Gentle product handling high throughputs

= Reliable devolatilization = Compounding of fines up to 100%

= No dead spots = Low material requirement during

= Ability to add liquid components formulation development

= Product discharge at atmospheric pressure = Easily adaptable to future requirements
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