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  M A G N E T I C  S E P A R A T I O N By Gert van der Have

By running iron oxide water over a belt, the magnet on the underside enables separation of particles based on their different densities. 

LiquiSort - a highly 
attractive separation solution
What has been a laboratory prin-

ciple for decades has now been 

transformed into a cost-effective 

industrial application: a system 

using magnetic fluids that can 

take separation of different non-

magnetic materials to the next 

level. Dutch company Bakker 

Magnetics believes its Magnetic 

Density Separation process will 

achieve the highest levels of 

purity for high-value materials.

A dark brown mixture of iron-oxide parti-

cles and water is fl owing over a specially-

designed rotating belt; a magnet positioned on 

the underside of that belt attracts those metal 

items with the highest density, while less dense 

materials remain fl oating in the fl uid at their 

specifi c density level. In a single sentence, this 

is the core principle of a newly-developed and 

patented Magnetic Density Separation process 

which has been developed by LiquiSort - a 

brand new offshoot of Bakker Magnetics of 

Eindhoven in the Netherlands.

‘This is the system as it is,’ says Charles Smee-

man, pointing to a 22-metre-long run of 

machinery. Formerly Sales & Marketing man-

ager at Bakker Magnetics, he is now heading 

up its new LiquiSort operation. The parent 

company has invested millions of Euros in 

research and development of this new system. 

‘This principle has been researched for decades, 

but we are the fi rst ones who have been able to 

build a fully-industrial system,’ explains Erwin 

Bakker, Mechanical Engineer at Bakker Mag-

netics and the one starting from scratch devel-

oping the system.

Wider material processing range
Conventional wet separation systems are suited 

to the separation of only two types of material 

but the alternative LiquiSort approach widens 

this processing range. Instead of using pure 

water, iron oxide particles are added to create a 

fl uid which, when exposed to a strong magnet, 

comprises varying densities at different levels. 

Mr Bakker explains: ‘At the bottom, the fl uid can 

have more than 20 times the density of water. 



R&D specialist Erwin Bakker explains the nerve centre of the 
Magnetic Density Separation System.

The material is then absorbed with the layer 

which has the specifi c density. Some materials 

will sink to the bottom; others will fl ow over the 

metal belt as far as a rim which holds the mate-

rial.’ When the particle-containing iron oxide 

water fl ows over the system’s specially-designed 

magnetic plate, it assumes an almost solid form 

owing to the magnetic power of the fl uid.

The rims which contain the material of equal 

density are placed on a belt at a 90-degree angle. 

This transports the pure fractions to a washing 

line before depositing them in the appropriate 

storage area.

Practically 100% separation
‘I believe that researchers in this fi eld have been 

too fi xed on the specifi c density of one selected 

type of material, while 

this process is focusing 

on the different densi-

ties of the mixed materi-

als in the stream,’ says 

Mr Bakker who, inci-

dentally, has no family 

relation to the parent 

company for which he 

works. 

Mr Smeeman adds: ‘In 

principle, this process 

can be used for all types 

of material as long as it 

keeps its structure under 

wet conditions, because 

this is a wet process. 

Another condition is that all materials need to 

have a particular difference in relative density - 

but then you get practically 100% separation of 

pure fractions.’

The magnetic iron oxide particles - each meas-

uring 20 nanometres - have been found to be 

the best solution for creating different densities 

in the water rather than the more commonly 

used option of salt water. This latter solution is 

not considered cost-effective as it would require 

some 400 kg of salt per cubic metre while the 

density of the water would increase only slight-

ly. Also, cleaning the water would be more of a 

problem: once the Magnetic Density Separation 

process has been completed, a nano fi lter can 

separate oxide particles from the water such 

that both can be reused.

Big advantage
Use of this principle is not limited to the 

recycling of, for example, common plastics 

and metals. It can also be used in the separation 

of gold and diamonds as well as for agricul-

tural purposes such 

as separating differ-

ent types of seed. 

And therein lies the 

biggest advantage 

of this new technol-

ogy: all materials 

are ‘measured’ in the 

magnetised fluid 

according to their 

density while other 

characteristics - such 

as particle size or 

colour - are unim-

portant.

At present, however, 

the main area of 

focus for Bakker’s LiquiSort venture is the recy-

cling industry - in particular, the recovery of 

high-value non-ferrous metals and plastics. ‘I 

have used it to separate heavy metals, copper 

and aluminium, and that worked very well,’ says 

Mr Bakker.

First industrial plant
The fi rst industrial-scale plant is housed at Van 

Overdie Recycling, a major metals processor 

based at Alkmaar in the Netherlands. Here, the 

system is used to separate various metal mixed 

fractions in clean metal fractions and is process-

ing between 8 and 10 tonnes per hour.

A joint venture company known as Bakker Liq-

uiSort Overdie has already shown off the plant 

to a number of visitors. Interest in the system 

has been such that Mr Smeeman expects vari-

ous new contracts to be signed in the near 

future - both in the Netherlands and for the 

export market.

He comments: ‘Although the market isn’t in a 

good situation at this moment, clean material 

is getting more and more important.’   

www.liquisort.com

Joint venture approach
As a testament to its confi dence in the Magnetic 
Density Separation process, Bakker LiquiSort is not 
selling the system but, rather, is creating joint ven-
tures with recycling companies. In effect, Bakker is 
no longer simply a systems developer and machinery 
supplier; it is now also a recycler engaged in buying 
and selling scrap. 
Up to this point, the company has signed contracts 
with two fellow Dutch fi rms for establishing separa-
tion units at their facilities: these are metals processor 
Van Overdie Recycling and plastics recycler AKG, 
which is based in Vroomshoop. Dick de Jong, Manag-
ing Director of Van Overdie Recycling, says: ‘For me, 
Bakker was already a trustworthy partner, and we 

always aim to be one step ahead of our competitors. 
Now we can achieve a quality of material we have 
never had before. In diffi cult times, when contracts 
haven’t been respected due to sudden “quality prob-
lems”, I believe this will no longer be an issue.’
According to Mr Smeeman, Bakker LiquiSort has 
chosen this joint venture structure because it 
believes wholeheartedly in the system itself. With 
this approach, the client or partner is guaranteed 
an immediate service because both the partner 
and Bakker LiquiSort are directly affected by its 
performance in both good times and bad. 
The LiquiSort team confi rms that it will install a unit 
to separate 25 000 tonnes per annum of mixed 

polypropylene and polyethylene streams, thus taking 
the Magnetic Density Separation technology to a 
wider market.

Celebrating their joint venture are Bakker LiquiSort’s Managing 
Director Charles Smeeman (left), and Overdie Recycling’s Director 
Dick de Jong.

Erwin Bakker: 
‘...researchers in 

this field have been 
too fixed on the 

specific density of 
one selected type of 

material.’


