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Magnetic Density Separation!?

Ferrofluid Particles

MDS: novel

recycling +Vertical are
technology magnetic separated
field by
gradient

(non-magnetic)
waste flow separation separator post -

input laminator chamber blades  processing
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Basic MDS operating principle

At a height 7., the net force on a
(non-ferromagnetic) waste particle is zero:

F; + Fyuoyancy T+ Fmag(z) =0

Vertical field gradient desired that:

* varies with z

* js constant in horizontal directions

|H|(z) = H, exp (— 27”2) does the trick!
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Why use superconductors in MDS!?

Higher field strength (H,) & larger periodicity (A):
* Enhanced separation resolution

* Wider density range

* Deeper usable fluid bed
* More dilute ferrofluid (lower OPEX)

Project goal: demonstrator magnet
* 3 NbTi racetrack coils
5T peak field

* A=60cm

* Targeted application: electronic waste
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1) Ferrofluid




Single-walled cryostat

Sumitomo Cryogenics
GM Cryocooler. |.5W at 4.2 K

Direction of particle movement
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Single-wa!l$d_ cryostat

VACUUM ENGINEERING
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Magnet to be mounted on alu plate, plate

can slide into cryostat

Room-temperature steel pillars

support the top plate and
help minimize top-plate thickness
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Cassette to keep coils in place

High-strength aluminum alloy
two-part cassette

It * Shrink fits around coils upon
cool-down

» Holes for RT pillars
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Cassette bottom view

| aConnection to cooler

G11 warm-cold pillars
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Pure aluminum busbars to reduce AT
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Pillars optimized to balance

Euler’s

b buckling strength and heat in-leak
criterion
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Conclusions
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Thank you for your attention

This research is part of the program Innovative

Magnetic Density Separation (IMDS), which is supported

by NWO domain Applied and Engineering Sciences

and partly funded by the Dutch Ministry of Economic Affairs.

) | Applied and
NWO pplied an

Engineering Sciences

UNIVERSITY OF TWENTE. Jaap Kosse MT26 Vancouver 2019 13 of 12



	A Superconducting Demonstrator Magnet for �Magnetic Density Separation�
	Magnetic Density Separation?
	Basic MDS operating principle
	Why use superconductors in MDS?
	Contents
	Single-walled cryostat
	Single-walled cryostat
	Slide Number 8
	Cassette to keep coils in place
	Cassette bottom view
	Pillars optimized to balance �buckling strength and heat in-leak
	Conclusions
	Thank you for your attention

