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As particles get finer the resistance 
against removing water increases.  
Gravity dewatering can no longer 
be used, pressure has to be used.

By creating a differential pressure 
Dp across a cake of solids, liquid 
can be removed by

Compression
“Dewatering by compression means  
replacing the liquid in a cake with particles”.

Through blow
“Dewatering by through blow means  
replacing the water in a cake with air”.
For vertical plate pressure filters either  

Mechanical dewatering by pressure 
compression or a combination of compres-
sion and air through blow is used.

The VPA pressure filter basically consists of a 
fabricated head stand and an end  frame, 
joined by two side beams, which support 
the movable head (pressure piece) and the 
filter plates, which are fitted between the 
fixed and movable heads.

Pulling type hydraulic cylinders, 2 for VPA 10 
size and 4 for VPA 15 and VPA 20 size filters, 
are used to open and close the filter and to 
provide the necessary closing force during 
filtration.

Filter cloths are suspended from tubular  
supports and hang between the filter plates.  
The cloth support bars are carried on an upper 
frame to which  vibrator motors are fitted.  

These can be activated during cake discharge 
to ensure full removal of cake from the cloths.

The filter plates are linked together and to 
the movable head, so that the filter plates 
are opened “concertina” style and to provide 
accurate spacing between the plates during 
opening.  Similarly the cloth support bars are 
also linked together to ensure that the cloths 
are always located between filter plates.

The filter cloth support bars also serve as 
spray pipes, being fitted with spray nozzles 
and being fed from a fixed header pipe and 
flexible hoses.  As the spray nozzles are  
located between the filter cloths, the cloth 
wash water is contained between the cloths 
and over spray is eliminated.
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VPA means Vertical Plate Airblow  and designates the filter 
which provides for compressed air dewatering of the filter 
cake.

The operating pressure of this machine is usually 7-10 bar 
and is the standard machine for  dewatering of mineral 
concentrates. Membranes are inflated with compressed air. 
Cycle time can often be as short as 6 minutes.

VPC means vertical plate compression and  designates the 
filter which provides for high pressure membrane  
dewatering  of the filter cake.

This machine can operate with pressures up to 16 bar and is 
used where high pressure filtration and membrane pressing 
is required for dewatering. 

The field of applications is wide and ranges from very fine 
particle slurries in the industrial mineral  industries to  
precipitated sludges in the chemical industry.

Membranes are inflated with high  pressure water. Cycle time 
often varies from 10-30 minutes depending on application.

The heart of the system is the pressure filter which is available in two basic versions, VPA and VPC.
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Development in filtration and 
dewatering  technology has 
advanced rapidly in the last years. 
Environmental awareness has 
been a major  driving force and 
increase in cost of energy and 
personnel has made  tougher 
demands on efficiency and 
 automation.

Metso developed the VPA pressure filters for 
the mineral industries which brought 
together high performance and high degree 
of automation into lowest total cost.
The result is an automatic pressure filter with 
unique features such as:

• Light weight construction with machined  
 polypropylene filter chambers.

• Compact design with pulling hydraulic  
  cylinders for reduced space requirement.

• Filter cloth change, a one minute   
 operation.

• Available in several pressure ratings for   
 different applications.

• Few moving parts for low maintenance  
 and high availability.

The complete filtration system must be  
carefully considered for each individual 
application. 

Metso supplies the complete 
system:
• Slurry thickener with automatic discharge

• Feed slurry buffer tank

• Flow and density meters for filter feed

• Slurry feed pump

• Cloth wash water pump and tank

• Compressed air system

• Product weighing system for production   
 monitoring

• Filter cloth damage detector

• Process controller for complete automatic   
 operation

• Service platform

The vertical plate pressure filter

Fixed head

Cloth wash spray bars Filter cloth support upper rails

Load cells

Parallel hydraulic cylinders
Filter cake 

discharge chute

Moving 
 head

Spray water inlet
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• Simple construction with few moving 
parts

• Pulling cylinders provide a compact  
layout and light weight support frame  
design

• Plastic  (Polypropylene) filter plates, for  
good chemical resistance and light   
weight

• Fully automatic  control system with load 
cells and patented weighing system for 
process control.

• Fixed hanging filter cloths with few   
moving parts, makes low maintenance  
costs.

• Fast and easy cloth changing

• The VPA-membrane technology means 
low energy requirements = low  
dewatering costs.

• The VPA pressure filter is originally  devel-
oped for use in dewatering of minerals 
and mineral tailings.   
Most other filters are developed for other 
materials (mostly organic) and rebuilt for 
use in minerals.

• Because of  few moving parts the VPA  
filters have lowe spare- and wear parts  
costs, often less than 50% compared  with 
other filters.

• The VPA membrane technology  
eliminates drying cracks in the cakes  
which means lower compressed air  
consumption = lower dewatering costs.  
Other membrane systems do not allow 
membrane squeezing at the same time as 
air drying.

• Some filters on the market must select 
suitable filter cloths for both filtration- and 
mechanical reasons, which dramatically 
reduces the assortment of  available filter 
cloths. With the VPA  concept  the best 
cloth for filtration only, can be selected.

VPA - Features and benefits
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The Metso pressure filter is a 
heavy duty machine, developed 
for filtration of metallic minerals, 
industrial minerals, coal and 
tailings.

The filter has simple mechanical  
construction and design, with few moving 
parts. By using a pulling hydraulic cylinder 
system for closing and sealing the filter plate 
pack, we can provide a compact layout and 
a light weight support frame design.
Polypropylene filter plates are used for good 
chemical resistance and the light weight.

Low dewatering cost with the 
membrane technology
The pressure filters use a rubber membrane 
in each filter chamber. The membrane  
technology eliminates cracks in the cakes 
and also compensates for the shrinking in 
the cake during the compressed air drying.  
The result means lower compressed air  
consumption and lower total dewatering 
cost.

Low maintenance cost
Because of the simple mechanical design 
with few moving parts as well as the filter 
cloth design and system, with extremely 
short downtime for cloth changing, the 
Metso pressure filters have very low  
maintenance costs.

Simple mechanical construction

Picture showing filter cloth
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The Pressure Filter is controlled by a system 
consisting of a PLC connected  to a PC 
screen, built in a well sealed and well  
insulated cabinet. All control logics  are 
implemented in the PLC. On the PC monitor 
the filter operator can follow and control the 
filter operation and information such as  
settings, statistics and alarms.

High unit capacity
By installing the Metso Pressure Filter on load 
cells connected to the PLC a multitude of 
data become available. The weighing system 
provides accurate production information, 
and can be used to optimize the  
filtration- and drying steps in the filter cycle. 

Smart fully automatic control system
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Dimensions

L W

H

L W

H

The complete Metso VPA or VPC Pressure  Filter installation can be arranged in several ways and the table belove is for guidance only. 
Detailed  installation drawings are available from Metso and are issued with quotations or upon request.

L W

H

      Weight  Power** 
    (empty) (hydraulic motor)
Model H mm  (inch) L mm  (inch) W mm  (inch) ton high kW/hp     low kW/hp
VPA 10..-12* 2 310  (91) 5 500  (217) 2 750  (108) 7.2 22/30 11/15

VPA 10..-16 2 310  (91) 6 100  (240) 2 750  (108) 8.1 22/30 11/15

VPA 10..-20 2 310  (91) 6 700  (264) 2 750  (108) 9.0 22/30 11/15

VPA 10..-24 2 310  (91) 7 300  (287) 2 750  (108) 10.0 22/30 11/15

VPA 10..-28 2 310  (91) 7 900  (311) 2 750  (108) 11.8 22/30 11/15

VPA 10..-32 2 310  (91) 8 500  (335) 2 750  (108) 12.9 22/30 11/15

VPA 10..-36 2 310  (91) 9 100  (358) 2 750  (108) 14.0 22/30 11/15

VPA 10..-40 2 310  (91) 9 700  (382) 2 750  (108) 15.1 22/30 11/15

VPA 15..-16 3 160  (125) 7 600  (299) 3 800  (150) 24.7 45/60 22/30

VPA 15..-20 3 160  (125) 7 900  (311) 3 800  (150) 26.1 45/60 22/30

VPA 15..-24 3 160  (125) 8 500  (335) 3 800  (150) 27.5 45/60 22/30

VPA 15..-28 3 160  (125) 9 100  (358) 3 800  (150) 28.9 45/60 22/30

VPA 15..-32 3 160  (125) 9 700  (382) 3 800  (150) 31.2 45/60 22/30

VPA 15..-36 3 160  (125) 10 300  (406) 3 800  (150) 32.0 45/60 22/30

VPA 15..-40 3 160  (125) 10 900  (429) 3 800  (150) 33.2 45/60 22/30

VPA 15..-46 3 160  (125) 11 800  (465) 3 800  (150) 34.3 45/60 22/30

VPA 15..-50 3 160  (125) 12 400  (488) 3 800  (150) 37.5 45/60 22/30

VPA 15..-54 3 160  (125) 13 100  (516) 3 800  (150) 39.2 45/60 22/30

VPA 20..-20 4 580  (180) 10 203  (402) 4 250  (167) 56.0 75/100 30/40

VPA 20..-24 4 580  (180) 11 000  (433) 4 250  (167) 59.2 75/100 30/40

VPA 20..-28 4 580  (180) 11 800  (465) 4 250  (167) 62.4 75/100 30/40

VPA 20..-32 4 580  (180) 12 600  (496) 4 250  (167) 65.6 75/100 30/40

VPA 20..-36 4 580  (180) 13 400  (528) 4 250  (167) 68.8 75/100 30/40

VPA 20..-40 4 580  (180) 14 200  (559) 4 250  (167) 72.0 75/100 30/40

VPA 20..-46 4 580  (180) 14 800  (583) 4 250  (167) 76.8 75/100 30/40

VPA 20..-50 4 580  (180) 15 600  (615) 4 250  (167) 80.0 75/100 30/40

* 1012, 10 = filter chamber size10x 10 dm (40x40 inch),12 = number of chambers   ** High = high pressure stage, Low = low pressure stage 
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Filtration
The pressure filter plate plate pack is locked 
under pressure by the high pressure  
hydraulic pump.
Feed slurry enters the filter chambers 
through the top-feed ports. 
Filtration begins immediately on both sides 
of the chamber. The filtrate is drained 
through the four ports of each chamber.  
The double sided filtration gives speedy 
build-up of the filter cake and a short  
filtration part of the cycle.

A.  Slurry feed
B.  Filtrate
C.  Filter plate
D.  Membrane plate
E.  Filter cloth

Compression
When the cake is formed it is  stabilized by 
inflating the rubber membrane on one side 
of each cake. This is normally a short part of 
the cycle and is beneficial for the dewatering 
economy and reduces the total cycle time.
Membrane inflation is accomplished by 
compressed air or, for high pressure  
applications, by pressure water.

F.  Diaphragm
G.  Pressure medium
     (air or water)  

Air Dewatering (VPA)
Compressed air is supplied to the membrane 
side of the filter cake and displaces the free 
water in the cake to the filtrate discharge on 
the opposite side of the cake. The  
membrane is usually kept inflated to  
maintain good cake stability. 

This reduces air consumption and ensures 
lowest residual cake moisture. The time for 
air blow depends on the material to be 
dewatered but is typically 1-4 minutes.

H.  Compressed air
B.  Filtrate
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Cake discharge
When the cakes are ready for discharge the cake chute door (drip 
tray) is retracted and the filter opened by actuating the high capacity 
hydraulic pump. The filter opens at a rate exceeding one chamber 
per second. 

The cloths hang freely from the suspension bar and the cakes are 
released at the same rate. In the fully open position the cloths are 
vibrated (if necessary) to ensure release of any cake residue. This is 
controlled by the load system).

I.  Chamber opens
J.  Cloth vibration

Cloth washing
With the plate pack still in the open position the cake chute door 
(drip tray) is closed and the cloths are rinsed by the spray nozzles in 
the cloth suspension bars. The cloth vibrators may be actuated  
during the cloth washing.

This sequence takes about 30 seconds and after this the filter is 
closed and the cycle begins again.

K.  Drip tray in position
L.  Washing cloth from internal spray bar
J.   Cloth vibration
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