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ELEMENT 
SYMBOL 

NAME USE 

CsSO4 Caesium Sulfate For use in isopycnic (or “density-gradient”) centrifugation 

Tm Thulium • Laser material 

• X-ray source 

• Developing application of Solar capturing film on exterior 
windows 

Lu Lutetium 
Because of production difficulty and high price, lutetium has very 
few commercial uses, especially since it is rarer than most of the 
other lanthanides but is chemically not very different. However, 
stable lutetium can be used 
as catalysts in petroleum cracking in refineries and can also be 
used in alkylation, hydrogenation, 
and polymerization applications.[32] 

Lutetium aluminium garnet (Al5Lu3O12) has been proposed for use 
as a lens material in high refractive index immersion 
lithography.[33] Additionally, a tiny amount of lutetium is added as 
a dopant to gadolinium gallium garnet, which is used in magnetic 
bubble memory devices.[34] Cerium-doped lutetium oxyorthosilicate 
is currently the preferred compound for detectors in positron 
emission tomography (PET).[35][36] Lutetium aluminium garnet 
(LuAG) is used as a phosphor in light-emitting diode light 
bulbs.[37][38] 

Aside from stable lutetium, its radioactive isotopes have several 
specific uses. The suitable half-life and decay mode made 
lutetium-176 used as a pure beta emitter, using lutetium which has 
been exposed to neutron activation, and in lutetium–hafnium 
dating to date meteorites.[39] The synthetic isotope lutetium-177 
bound to octreotate (a somatostatin analogue), is used 
experimentally in targeted radionuclide therapy for neuroendocrine 
tumors.[40] Indeed, lutetium-177 is seeing increased usage as a 
radionuclide in neuroendrocine tumor therapy and bone pain 
palliation.[41][42] Research indicates that lutetium-ion atomic clocks 
could provide greater accuracy than any existing atomic clock.[43] 

Lutetium tantalate (LuTaO4) is the densest known stable white 
material (density 9.81 g/cm3)[44] and therefore is an ideal host for X-
ray phosphors.[45][46] The only denser white material is thorium 
dioxide, with density of 10 g/cm3, but the thorium it contains is 
radioactive. 

 

Fe2MgO4 Iron magnesium 
oxide 

Pigment used in paint 

Mn2O7 Manganese 
heptoxide 

Very strong oxidant 

Nb  Niobium Steel production 
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Superalloys: rocket nozzle  
Niobium-based alloys 
Merlin Vacuum nozzle made from a niobium alloy 
(Lerch, Boysen, & Hansen, 2001)Other superconductors 
Other uses 
Electro ceramics 
Numismatics (Schwartz, Gresh, & Karlik, 1961) 

Y Yttrium ➢ Consumer products . Red color on TV 
➢ Garnets 
➢ Material enhancer 
➢ Medical 
➢ Superconductors 
➢ Lithium Batteries 

Cr Chromium …… 

Ba * Barium ✓ Pigment 
✓ Nanoparticles 
✓ Super conductor 
✓ Bearing Alloys 

W * Tungstun …… 

Be * Beryllium High temperature superconductors 
Vacuum tubes 
 

La Lanthanum • One material used for anodic material of nickel-metal 
hydride batteries is La(Ni 

3.6Mn 

0.4Al 

0.3Co 

0.7). Due to high cost to extract the other lanthanides, 
a mischmetal with more than 50% of lanthanum is 
used instead of pure lanthanum. The compound is 
an intermetallic component of the AB 

5 type.[44][45] NiMH batteries can be found in many 
models of the Toyota Prius sold in the US. These 
larger nickel-metal hydride batteries require massive 
quantities of lanthanum for the production. The 
2008 Toyota Prius NiMH battery requires 10 to 15 
kilograms (22 to 33 lb) of lanthanum. As engineers 
push the technology to increase fuel efficiency, twice 
that amount of lanthanum could be required per 
vehicle.[46][47][48] 

• Hydrogen sponge alloys can contain lanthanum. 
These alloys are capable of storing up to 400 times 
their own volume of hydrogen gas in a reversible 
adsorption process. Heat energy is released every 
time they do so; therefore these alloys have 
possibilities in energy conservation systems.[22][49] 

• Mischmetal, a pyrophoric alloy used in lighter flints, 
contains 25% to 45% lanthanum.[50] 
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• Lanthanum oxide and the boride are used in 
electronic vacuum tubes as hot cathode materials with 
strong emissivity of electrons. Crystals of LaB 

6 are used in high-brightness, extended-life, thermionic 
electron emission sources for electron 
microscopes and Hall-effect thrusters.[51] 

• Lanthanum trifluoride (LaF 

3) is an essential component of a heavy fluoride glass 
named ZBLAN. This glass has superior transmittance 
in the infrared range and is therefore used for fiber-
optical communication systems.[52] 

• Cerium-doped lanthanum bromide and lanthanum 
chloride are the recent inorganic scintillators, which 
have a combination of high light yield, best energy 
resolution, and fast response. Their high yield converts 
into superior energy resolution; moreover, the light 
output is very stable and quite high over a very wide 
range of temperatures, making it particularly attractive 
for high-temperature applications. These scintillators 
are already widely used commercially in detectors 
of neutrons or gamma rays.[53] 

• Carbon arc lamps use a mixture of rare earth elements 
to improve the light quality. This application, especially 
by the motion picture industry for studio lighting and 
projection, consumed about 25% of the rare-earth 
compounds produced until the phase out of carbon arc 
lamps.[22][54] 

• Lanthanum(III) oxide (La 

2O 

3) improves the alkali resistance of glass and is used in 
making special optical glasses, such as infrared-
absorbing glass, as well 
as camera and telescope lenses, because of the 
high refractive index and low dispersion of rare-earth 
glasses.[22] Lanthanum oxide is also used as a grain-
growth additive during the liquid-
phase sintering of silicon nitride and zirconium 
diboride.[55] 

• Small amounts of lanthanum added to steel improves 
its malleability, resistance to impact, and ductility, 
whereas addition of lanthanum 
to molybdenum decreases its hardness and sensitivity 
to temperature variations.[22] 

• Small amounts of lanthanum are present in many pool 
products to remove the phosphates that feed algae.[56] 

• Lanthanum oxide additive to tungsten is used in gas 
tungsten arc welding electrodes, as a substitute 
for radioactive thorium.[57][58] 

• Various compounds of lanthanum and other rare-earth 
elements (oxides, chlorides, etc.) are components of 
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various catalysis, such as petroleum 
cracking catalysts.[59] 

• Lanthanum-barium radiometric dating is used to 
estimate age of rocks and ores, though the technique 
has limited popularity.[60] 

• Lanthanum carbonate was approved as a medication 
(Fosrenol, Shire Pharmaceuticals) to absorb 
excess phosphate in cases 
of hyperphosphatemia seen in end-stage kidney 
disease.[61] 

• Lanthanum fluoride is used in phosphor lamp coatings. 
Mixed with europium fluoride, it is also applied in the 
crystal membrane of fluoride ion-selective 
electrodes.[13] 

• Like horseradish peroxidase, lanthanum is used as an 
electron-dense tracer in molecular biology.[62] 

• Lanthanum-modified bentonite (or phoslock) is used to 
remove phosphates from water in lake treatments.[63] 

• Lanthanum telluride (La3Te4) is considered to be 
applied in the field of radioisotope power system 
(nuclear power plant) due to its significant conversion 
capabilities. The transmuted elements and isotopes in 
the segment will not react with the material itself, thus 
presenting no harm to the safety of the power plant. 
Though iodine, which can be generated during 
transmutation, is suspected to react with 
La3Te4 segment, the quantity of iodine is small enough 
to possess threat to the power system 

 

SrTeO3 Strontium 
tellurite 

Super conductor 

   

 

*Clay deposit 
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Element Concentration  Lbs per Ton  Price per lb   Total Price per Ton  

C5SO4 0.5% 11  $            
800.00  

 $                       
8,800.00  

Thulium 0.5% 11  $            
226.50  

 $                       
2,491.50  

Lutetium 0.5% 11  $      
22,650.00  

 $                  
249,150.00  

Mangagnese Heptoxide 2.0% 44  $              
25.50  

 $                       
1,122.00  

Niobium 0.3% 6.5  $              
41.10  

 $                          
267.15  

Yttrium 0.3% 6.5  $        
3,400.00  

 $                    
22,100.00  

Chromium 0.3% 6.5  $                
5.75  

 $                            
37.38  

Barium 
  

 $                
6.51  

 $                                   
-    

Tungston 
  

 $                
3.25  

 $                                   
-    

Beryllium 
  

 $            
327.42  

 $                                   
-    

Lantahnum 3.0% 66  $        
3,624.00  

 $                  
239,184.00       

     

     

  
Total per ton Projection $523,152.03  

  

The above projections are based on the extraction ratios from samples of coal provided. Please note 

that averages may vary +/- per ton. 

 

Plant Capacity is 50 MT per day with actual operating range between 30-45MT 


