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REMSs applications

Household appliances
Alloys making
Electronic devices
Superconductors
Ceramics

Catalysts

Fertilizers

Glasses

Magnets

Other

-Petroleum refining
-Chemical processing
-Catalytic converter
-Diesel additives

-Industrial pollution

scrubber
Catalysts

NS
Other

-Water Treatment
-Flourescent lighting
-Pigments

~Fertilizer

-Medical tracers
-Coatings

The Many Uses of Rare Earths

Electronics

-Display phosphors
(CRT, PDP, LCD)
-Medical imaging
phosphors

-Lasers

—
Magnets

-Motors
-Disc drives & disk drive
motors
-Power generation
-Actuators
-Microphones & speakers
-MRI

. -Fiber optics
‘ -Optical tempera-
ture sensors

Rare Earths

-Anti-lock brake system
-Automotive parts
-Communication systems
-Electric drive & propulsion
-Frictionless bearings
-Magnetic storage disk
-Microwave power tubes
-Magnetic refrigeration
-Magnetostrictive alloys

-Polishing compounds
-Optical glass

-UV resistant glass
-Thermal control
mirrors

-Colorizers/
Decolorizers

Glass

Metal Alloys

-Hydrogen storage (NIMH
batteries, Fuel cells)
-Steel

-Lighter flints
-Aluminum/ Magnesium
-Cast iron

-Superalloys

-Capacitors
-Sensors
-Colorants
-Scintillators

Ceramics

www.theseus.fi/bitstream/handle/10024/105572/Ider Kadir.pdf;jsessionid=5D68D19F59E4D7871152EA4BOE2961D3?sequence=1
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Sources of environmental release:

Mining activities industrial wastes

Effects of REES on human health

Damage DNA
Make urinary stones

Genetic toxicity in bone marrow cells
Damage the lung cells causing Pneumoconiosis

Lower the blood clotting
Lower 1Q level leading to memory loss

cCooo0pDOo

Kidney failure

» plants, animals, and human health

Less fertility
Affect antioxidant enzyme Mitotic aberration
Liver toxicity Offspring anomalies

Accumulation of
rare earth elements

Delay embryo develogment
Reduce hatching and§urvival rate
Tail deformities 3 Dissolution of

Sea urchin  harmful materials

t Gold fish Growth retardation
Reproductive toxicity

Roundworm

Growth inhibition

Zebrafish Marine algaet

Water pollution

REEs associated risks in aquatic species (DOI: 10.1016@j.envint.2019.03.022)
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Conventional analytical methods Potentiometric sensors

Cost effective

Portable

Real-time measurements
High sensitivity

Low detection limit
Miniaturization capability
Fast response

O ICP-MS (inductively Coupled Plasma Mass Spectrometry)

Q ICP-AES (Inductively Coupled Plasma Atomic Emission Spectroscopy)
L NAA (Neutron Activation Analysis)

U XRF (X-ray Fluorescence)

U FFT-CCV (Fast Fourier Transform Continuous Cyclic Voltammetry)
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Purpose of study

Q' Time-consuming The search for novel ligands to be
Q High capital and operating costs employed in potentiometric sensors
O Need for trained staff for REE quantification

O Sample preparation steps
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E Experimental

Membranes
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cell
S1 (ETH 129) S2 (ETH 5234) ii
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Calibration was performed at 1077 to 1072M of each ion

ﬂ/ Results
The linear part of each sensor function plot (1075 to 1073M)
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Conclusion

The possibility of using commercial calcium ionophores for the determination of lanthanum,
europium, and lutetium was presented for the first time;

Reproducible and stable results, high sensing performance, and low detection limits make
them promising ligands for REMs analysis;

ETH 5234-based sensor demonstrated pronounced sensitivity towards REMs at pH 2 in the
linear range from pC=5 to pC=3;

ETH 5234-based sensor showed similar behavior to TODGA.
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