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Asturiana de Zinc is part of the 
XSTRATA Group and operates the 
world‘s largest zinc electrolysis 
plant, located in the city of San 
Juan de Nieva in Northern Spain. In 
addition to producing pure zinc, the 
plant also manufactures various 
zinc alloys, germanium dioxide, 
mercury and sulphuric acid.

Raw materials come primarily 
in the form of concentrated 
zinc sulphide ores to the nearby 
port. The ores are mined mainly 
at the company‘s own site in 
Cantabria. The zinc sulphide is 
then processed (roasted) into zinc 
oxide and sulphur dioxide. The 
largest part of this sulphur dioxide 

is then processed into sulphuric 
acid while the zinc oxide, through 
the processes of leaching and 
cleaning, is processed into pure 
electrolytic zinc and other metals.

The San Juan de Nieva plant has 
successfully operated different ABEL 
pumps for many years. In addition, 
Asturiana de Zinc also operates a 
pumping system which consists of 
a total of seven hydraulically driven 
piston pumps or “solid pumps“ 
produced by a reputable German 
manufacturer. These pumps transport 
Jarosite filter cakes from the belt filter 
presses into silos by means of a pipe 
system. 

Jarosite is a potassium iron sulphate 
that is produced from zinc oxide as 
part of the leaching process during 

the precipitation of iron. It is generally 
considered to be a waste product, 
but can be combined with cement 
and calcium carbonate to create an 
additive which can be used in many 
different applications, including road 
construction, etc.

Due to the increasing operating costs 
of the piston pumps and because of 
the overwhelmingly positive experiences 
users have had with ABEL piston 
membrane pumps, it was proposed 
that an ABEL piston membrane pump 
should be used to transport the 
thixotropic, but nearly compact Jarosite 
sludge. Transporting highly abrasive 
sludges using piston membrane pumps 
is a state-of-the-art technique; pumping 
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compact sludges such as filter cakes 
is an entirely new idea. The plant 
was already using an ABEL piston 
membrane pump to transport Jarosite, 
but in this case, the Jarosite was lightly 
thinned and still had a measurable 
degree of viscosity. However, pumping 
cakes directly as they are released 
from the belt filter presses represents a 
particularly challenging task for a piston 
membrane pump. Because the filter 
cake is not able to flow, it must be fed 
into the pump.

Together with a specialist in mechanical 
conveyor systems, ABEL tested a 
double-shaft screw conveyor for use as 
a feed device for the piston membrane 
pump. The goal of this test was to 
develop an idea of the screw shaft 
geometry and trough length required 
in order to utilise the thixotropy of 
the sludge and to begin to liquefy 
the sludge before it enters the piston 
membrane pump.

After making the necessary tests, 
the screw shaft geometry and the 
necessary pump size were determined. 
ABEL decided to use a stainless steel 
piston membrane pump of type HMD-
H-50-0500-ED designed for a pump 
pressure of 2.5 MPa. The customer 
was already using a similar pump and 
was impressed by its smooth and quiet 
operation.

In summer of 2007, pump and double 
screw conveyor were produced and 
that fall, they were put into operation. 
All of the customer‘s expectations were 
met from day one. The combination 
of a screw conveyor and a piston 
membrane pump employs a unique 

 The ABEL Technique

design and thanks to its 
direct operation using an 
electric motor, runs smoothly 
and is more efficiently than 
other comparable systems. 
The residual pulsation that 
occurs with oscillating 
displacement pumps is 
reduced to a minimum using 
an appropriately-sized pulsation 
damper.

 Conclusion

 The ABEL Solution

Jarosite sludge entering the 
double-shaft screw conveyor

Belt filter press with dewatered Jarosite sludge

Piston membrane pump type HMD-H-50-0500-ED with screw conveyor

ABEL HMD for transporting thinned Jarosite 
sludge
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