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Abstrakt

Vyznamnou aktivitou odpadového priemyslu je vramci dynamicky sa rozvijajuceho sektoru
elektrickych vozidiel nakladanie s vyradenymi trakénymi litiovymi akumulatormi (LiA). Tieto su
potenciadlne velmi nebezpe¢nym odpadom, ale na druhej strane su zdrojom vyznamnych materialov,
ktoré je nutné recyklovat vzhladom na ich cenu a nedostatok. Kobalt, grafit, litium, obsiahnuté v LiA
patria medzi kritické suroviny pre Eurdpsku uniu. Recyklacia LiA je vyznamnou cestou k ziskavaniu
tychto kritickych surovin, ale na druhej strane je to komplikovany a ndrocny proces, kedZe sa jednd o
komplexny kompozitny material a jeho charakter, ako aj elektrické a chemické vlastnosti su vaznym
rizikom z hladiska bezpecnosti a ochrany zdravia.

Hlavnym cielom bolo ziskanie zakladnych zlozZiek LiA a to elektrédovych kovov medi a hliniku, aktivnych
¢iernych elektrodovych hmot a plastovych separatorov. LiA boli po vybiti zvySkovych napati rozdrvené
a podrobené gravitaénému rozdruzovaniu. Ziskali sa produkty pomerne vysokej Cistoty, obr. 1.
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Obr. 1 Ziskané produkty triedenia drviny LiA

Vysledky ukazali, Ze vhodne nastavenym postupom a dodrzanim nastavenych parametrov sa ziskaju
vytriedené materidly kovova med, kovovy hlinik, Cierna aktivha hmota, pozostdvajuca z katdédove;j aj
anddovej hmoty a plastové separdtory. Postup bol experimentdlne Studovany v laboratérnych
podmienkach, kedy je mozné ziskat bud maximalne mnoiZstvo aktivnej Ciernej hmoty s minimom
hlinika, alebo kovovy hlinik v zmesi s aktivnou hmotou a pripadne s medou.

Litiové akumulatory obsahuju dalSie zlozky, ktoré su velmi zaujimavé z cenového hladiska, ako
organické zlozky, dalsie neZelezné kovy Ni, Co, Mn a hlavne Li. Tato problematika sa bude riesit v dalsSej
etape projektu.

Celkova materidlova recyklacia vyradenych automobilovych akumulatorov vintencidch obehovej
ekonomiky je zobrazend na obr. 2.
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Obr. 2 Materialova recykldcia LiA v intenciach obehovej ekonomiky
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Abstract

A significant activity of the waste industry in the dynamically developing sector of electric vehicles is
the treatment of discarded traction lithium batteries (LiA). These have the potential to become very
hazardous waste, but on the other hand they can be a secondary source of important materials that
need to be recycled due to their cost and scarcity. Cobalt, graphite, lithium, contained in LiA (Co, Li,
graphite) are critical raw materials for the European Union. There is no doubt that LiA recycling is an
important way to obtain these critical raw materials, but on the other hand it is a complicated and
demanding process, as it is a complex composite material and its nature as well as electrical and
chemical properties are a serious health and safety risk.

The key objective was to obtain the basic components of discarded traction lithium batteries, namely
copper and aluminium electrode metals, active black electrode materials and plastic separators. LiAs
were crushed and subjected to gravity separation after discharging the residual voltages in batteries.
Products of relatively high purity were obtained, Fig. 1.
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Fig. 1 Obtained products from LiA chippings and powder sorting

The results showed that by a suitably set procedure and adherence to the set parameters, sorted
materials are obtained: metallic copper, metallic aluminium, black active substance, consisting of
cathode and anode mass, and plastic separators. The procedure was studied experimentally in
laboratory conditions, where it is possible to obtain either the maximum amount of active black
substance with a minimum of aluminium, or metallic aluminium in a mixture with the active substance
and possibly with copper.

Lithium batteries contain other components that are very interesting in terms of price, such as organic
components, other non-ferrous metals, Ni, Co, Mn and especially Li. This issue will be addressed in the
next stage of the project.

The total material recycling of discarded car batteries in the intentions of the circular economy is
shown in Fig. 2.
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Fig. 2 Material recycling of LiA in the intentions of the circular economy
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