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⎪ Pump systems, pipes, valves and seals ⎪

“E
very piece of equipment in a mill 
circuit has an effect on the whole 
system and when people simply 
focus on the primary pump, for 

example, its life and performance may not 
achieve the desired results if the selection 
of all the other system components are ne-
glected,” Koorts begins.

“We at Weir Minerals Africa work in con-
junction with our clients to provide holistic 
integrated solutions to improve the perfor-
mance of their circuits, rather than focusing 
on the initial capital cost of individual pumps, 
valves or piping. While we believe we have 
some of the best individual products avail-
able, Weir Minerals Africa is more than just 
a premium equipment supplier. We strive 
to implement complete solutions that offer 
mines the lowest TCO with the longest wear 
life and highest possible energy efficiencies,” 
he explains.

For mill discharge slurry pumping, Koorts 
believes the Warman® MC range, is the best 
in the world. “Slurry pumps are the largest 
contributor to the cost of consumables on a 
mill circuit, but any slurry pump will wear at 

According to Weir Minerals Africa pump product manager, Marnus Koorts, the wear life and efficiency 
of a high-quality pump may not be optimal if the selection of other pump circuit components such 
as valves, pipes and bellows is neglected. MechChem Africa finds out more.

Isogate knife gate valves integrated with Linatex rubber lining and hoses during production.

Below: A Warman AHF froth and paste pump coupled with a Linatex hose. Right: A Warman MCR450 in a secondary mill discharge application.

An Isogate knife gate slurry valve installed in a 
copper mine in Zambia.

The benefits of holistic  engineered solutions
for pumping slurry in mill circuits

an alarming rate if not installed into a suitable 
system and properly maintained. 

“Our state-of-the-art Warman® MCR and 
MCU pumps are designed to manage dense 
abrasive slurries that have large particle 
sizes. They offer the best combination of rug-
gedness, durability and hydraulic efficiency 
through the patented design characteristics 
and materials incorporated. They have been 
developed to enable the pump to perform 
in applications from the most difficult mill 
discharge duties to water-flushed crushers 
and mineral sands applications.

Key to improving the wear life of these 
pumps are large diameter, low-speed, high-
efficiency impellers. And for maintaining effi-
ciency, a simple full-face side liner adjustment 
enables the gap between the impeller and the 
throat bush to be quickly and easily adjusted.

“Even when using the best available 
pump, however, it is very important to 
build the surrounding system to minimise 
the pump’s consumable and energy costs,” 
says Koorts. “Operators can often achieve 
a step-change in operational costs simply 
by optimising the circuit around one of our 

Warman® MC pumps,” he adds.
Knife gate valves, he continues, are typi-

cally needed on the inlet and discharge ends 
of a mill circuit pump. “If a pump is started into 
an empty system without a discharge valve, 
then it sees a very low head with little initial 
resistance. This will cause the pump speed to 
ramp up rapidly until it is to the extreme right 
of its pump curve, resulting in cavitation and 
impeller damage as well as wasting energy. 
In severe cases, the pump motor may even 
blow. It is therefore standard practice to start 
a mill circuit pump with the discharge valve 
closed. If done properly, this can significantly 
increase the lifetime of more expensive com-
ponents such as pump impellers and motors,” 
Koorts notes.

The valve, he explains, quickly generates 
backpressure to simulate normal operation 
into a fully flooded line, preventing pump 
overspeed. These valves can then be automat-
ed via the PLC to automatically open to enable 
the product to flow at an efficient speed.

“By also installing a valve on the inlet side 
of the pump, the mill circuit pump can be 
isolated from the external circuit, enabling 

repairs or maintenance to be done without 
having to waste the many tonnes of product 
trapped in piping. Even if this valve is seldom 
needed, it can save huge amounts of valuable 
product as well as making the maintenance 
task far easier and quicker,” he adds.

In term of installation, however, Koorts 
suggests that the valves need to be positioned 
at a suitable distance away from the pump 
inlet or discharge. “Valves create turbulence 
in the product flow and, to reduce wear, a lot 
of research has been done on the MC® pump’s 
throat bush design to reduce turbulence going 
into the pump. So if a valve is too close to the 
inlet of the pump, the turbulence increases 

and the excellent technology built into our 
Warman® designs is undermined,” he points 
out, adding that, due to back turbulence, this 
is also true of the discharge valve. Koorts 
advises that the inlet and outlet valves need 
to be clear of the pump by at least two pipe 
diameters.

On the valves themselves, he says that 
most knife gate valves have a seat at the 
bottom of the valve to seal against the knife. 
“But when handling slurry, there is always 
some trapped material in the seat that caused 
the valve to drip or leak due to its inability to 
close fully. 

“Our Isogate knife gate valves have a built-
in flushing port below the blade that enables 
particles to be pushed through the seal when 
the knife gate closes. An elastomer sleeve, 
supported by load distributing springs, both 
wipes the blade as it passes and then seals 
against the clean blade surface,” he explains.

“Since there are no wear components in 
the line of flow, the valve lasts longer and 
requires less maintenance. The blade, in 
particular, lasts much longer and the Isogate 
valve has been designed for easy mainte-
nance with moulded rubber seals that are 
typically replaced once per year,” Koorts tells 
MechChem Africa.

For the pipe connection between a mill 
circuit pump and the valves, he recommends 
using the Linatex® Flexible Slurry Joints. 
“Connecting pipe sections are often a little 
too short or a little too long, so they have to 
be force fitted, which puts strain on the entire 
system. We have had cases where the inlet 
flange of a pump breaks off, due to excessive 
strain and vibration,” he recalls.

The resilient nature of the Linatex® 
Flexible Slurry Joint removes this strain, while 

also reducing the amount of vibration trans-
ferred into the pipeline and minimising the 
effect of water hammer. “These slurry joints 
also offer rotating flanges, which eliminate the 
possibility of misalignment and make installa-
tion far simpler. When a pipe has to be twisted 
to align the flange bolts, it again causes high 
strain, increased vibration and faster system 
wear,” he notes.

The piping and slurry transfer system is 
another important component of any mill 
or slurry pumping circuit on a mine. “Our 
Linatex hose range is designed to provide a 
low friction and cost-effective slurry trans-
fer solution which extends wear life while 
reducing friction losses and associated energy 
consumption.

“Pipes are often incorrectly viewed as 
consumables, particularly in high wear areas 
such as the pump discharge pipe going into the 
cyclone feed. These are large diameter, high-
pressure, vertical pipe sections transporting 
slurries with large particles up to a cyclone 
inlet, often 30 m above.

Using hoses made from the Linatex range 
of rubber with different material strength, 
hardness, wear and friction properties, the 
life of these high wear pipe sections can be 
extended by between four to seven times. This 
results in fewer change-outs and significant 
savings from reduced maintenance and down-
time costs – savings that far outweigh the cost 
of the engineered hose itself,” argues Koorts.

“By looking at pumping systems holisti-
cally and installing the right piping system, 
expansion joints and valves to one of our 
purpose-designed slurry pumps, significantly 
extended wear life can be achieved with mas-
sive associated component, maintenance and 
energy cost reductions,” Koorts concludes. q


