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IOS je inovativno podjetje. Izvajamo R&R, svetujemo s področja krožnega gospodarstva. Tržimo nove inženirske koncepte 
na področju recikliranja voda Water4Future/Wate(R)euse, odpadkov, tržimo senzorje na področju kvalitete hrane, okolja 
(FreshSens), varnosti, osebne zaščite (OptiSens). Raziskujemo in razvijamo širok spekter različnih materialov. Smo 
inovativni, specifični, iščemo nove rešitve (out of the box), ki jih tudi realiziramo. 

Projekt MetRecycle z uporabo novih naprednih 
pristopov nanotehnologije prispeva k doseganju 
selektivnega in učinkovitega procesa recikliranja 
elementov redkih zemelj (REE). MetRecycle je 
osredotočen na razvoj funkcionaliziranih magnetnih 
nanodelcev kot novega pristopa k recikliranju REE 
iz vodnih raztopin (odpadne vode), ki nastanejo 
po tehnologijah predobdelave. Funkcionalizirane 
magnetne nanodelce se po končanem postopku 
recikliranja lahko enostavno odstrani iz vodnega 
medija s pomočjo zunanjega magnetnega polja ter se 
jih ponovno uporabi.

Pričakovani rezultati bodo zajemali področje raziskav 
in razvoja novih adsorpcijskih nanomaterialov za 
recikliranje ionov REE kovin, z namenom izboljšanja 
selektivnost REE in stopnjo recikliranja, doseganjem 

trajnostne rasti, povečanja stopnje zbiranja e-odpadkov, 
izboljšanja zahtev po bolj trajnostni industriji, s katero 
bi industrijo prisilili k ponovni uporabi odpadkov kot 
surovin ter vlade k spremembam obstoječih zakonov z 
zagotavljanjem spodbud za recikliranje.

Funkcionalizirani magnetni nanodelci so primerni za 
odstranjevanje različnih kovin iz vodnih raztopin. 

Projekt MetRecycle se izvaja v okviru H2020,  sheme 
ERA-NET, sklada ERA-MIN2. 

Za sofinanciranje izvedbe projekta MetRecycle 
se zahvaljujemo ERA-MIN2, Evropski komisiji 
in nacionalnemu sofinancerju Ministrstvu za 
izobraževanje, znanost in šport Republike Slovenije 
(www.mizs.gov.si). 
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IOS is an innovative company. We are implementing R&D and advising on the area of the circular economy. We are 
marketing new engineering concepts e.g. Water4Future / Wate(R)euse, waste, marketing of sensors in the field of food 
quality, environment (FreshSens), security, personal protection (OptiSens). We also research and develop a wide range of 
different materials. We are innovative, specific, we are looking for new out-of-box solutions that we also implement.

Formation of functionalized magnetic nanoparticle (FMNP)
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MetRecycle deals with the novel strategic approach 
using advanced nanotechnology to achieve selective 
and efficient recycling process of rare earth elements 
(REE). 

MetRecycle project is focused on the development 
of functionalized magnetic nanoparticles as a novel 
approach for REE’s recycling from aqueous solutions 
(waste waters) after pre-processing technology. 
Functional magnetic nanoparticles are easy to remove 
from aqueous solution by using external magnetic field 
to be recycled.

Expected results will cover the field of research and 
development of novel adsorbent nanomaterials for 
recycling of REE metal ions in order to improve REE 
selectivity and recycling rate, to achieve sustainable 
growth, increase in collection rates of e-wastes, greater 
social demand for more sustainable society, forcing 

industries to reuse waste as a feedstock, governmental 
legislation/changes to existing laws by providing 
incentives for recycling.  

Functionalized magnetic nanoparticles are suitable for 
removing various metal ions from aqueous solutions. 

Adsorption nanomaterials consist of a superparama-
gnetic nucleus and a functional core shell, which shows 
a high tendency and selectivity for binding various 
metal ions from aqueous solutions.

The project MetRecycle is supported by ERA-NET 
Cofound on Raw Materials (ERA-MIN 2) under 
Horizon 2020. We express our gratitude to European 
Commission and the national funding organisation 
Slovenian Ministry of Education, Science and Sport 
(www.mizs.gov.si/en) for co-financing the project 
MetRecycle.


