
	[bookmark: nev]IMRE MÁTYÁS PÓLYA
Process Engineering 
MSc, 12. semester
University of Miskolc
Faculty of Earth Science and Engineering
	






Supervisor:
	Dr. Sándor Nagy
senior lecturer, ME MFK




Mechanical preparation of LEDs originated from LCD display backlight

Mechanical preparation of LEDs originated from LCD display backlight
Throughout my research I examined the possibilities of the concentrating of rare earth metals found in LEDs providing LCD display light within the TÁMOP-4.2.2.A-11/1/KONV-2012-2005 „CRITICEL” project, called „International base research for the exploitation of the economy developing potential of critical raw materials”.
Firstly, I defined the structure of the LED. I examined some polished LED samples with an electron microscope. Within the LED a small-sized LED chip can be found on which precious Ga and In were applied in layers.
Throughout the examination it turned out that the chip can be found on the inner copper core, basically a sapphire block on which thin, a few micron thick semi-conductive layers can be found which are precious to us.
On the basis of the optical and electron microscope images I found that the sizes of the chips were within the range of 0.5 × 1 mm. I started the experiments with mechanical cutting which I did with a cutting mill. The liberation of the chips was considerably successful. In the next phase I removed a considerable amount of copper content by using an electrostatic separator. Having found the proper settings I managed to reach decent separation of chips, that is to say that the chips had not got into the conducting product together with other components. I separated the final non-conducting product according to density. Owing to the high density of chip components I used a solution of 3000 kg/m3 density.

By reason of the examinations I found that using the methods shown above the LED chips are recoverable. The critical elements can be concentrated mechanically with high degree of efficiency. The critical elements in the chips can hereafter be dissolved by acid or base. 



