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BATTERY MATERIALS >> LITHIUM COMPOUNDS & BATTERY MATERIALS

Lithium Compounds & Battery Materials

Lithium-ion battery materials mainly include cathode material, anode material, electrolyte and
diaphragm. The cathode material is the decisive factor for the electrochemical performance of
lithium batteries, which directly determines the energy density and safety of the battery, and
then affects the overall performance of the battery.

The cathode materials of lithium ion battery mainly include the following types:

»  Metallic oxide: Mainly include layered structure metal oxides and spinel type
metal oxides.

»  Polyanionic salts: Phosphate, Silicate, Sulfate, Borate, Titanate, etc.

»  Other compounds: Fluoride, Sulfide, Selenide, etc.
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BATTERY MATERIALS >> KEY PERFORMANCE INDICATORS

Generally, the key performance indicators of anode battery materials include: chemical composition,
crystal structure, particle size, Tap density, BET, PH, initial charge/discharge capacity, etc.

6 Chemical composition: The cathode materials in lithium-ion batteries are all
lithium-containing oxides, and generally the higher the lithium content, the higher the
capacity.

&  Crystal Structure: There are 3 types of lithium-ion battery cathode material: @ -NaFeO2
layered, olivine, spinel

& Particle size: Particle size distribution is a key factor affecting charge-discharge
performance.

& Tap density: The mass per unit volume measured after the powder in the container is
vibrated under specified conditions.

6 BET: When the specific surface area of the anode is large, the cell has better
multiplication characteristics, but is usually more likely to react with the electrolyte,
making cycling and storage worse.

&  PH: Asslightly excessive amount of Li/Me is usually used to prepare cathode materials to
ensure that the material is thoroughly lithium from the inside out.

& Initial charge/discharge capacity: It is closely related to the content of main elements,
crystal structure, particle size, charging and discharging voltage, charging and

discharging current.
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BATTERY MATERIALS>> BATTERY MATERIALS LIST

Battery Materials List

CHEMICAL NAME FORMULA PURITY COLOR
Lithium Sulfide LizS 3N White
Germanium Sulfide GeS/GeS; 5N White
Silicon Sulfide SiS, 5N White
Lithium Fluoride LiF 3N White
Lithium Hydroxide LiOH/LiOH*H,0 3N White
Lithium Carbonate Li,CO3 3N Pale grey
Lithium Cobalt Oxide LiCoO2 3N Black
Lithium Cobalt Oxide Li14xC00; 3N Black
Lithium Manganate LiMn,04 3N Black
Lithium Manganate Lit1Mn204 3N Black
Aluminum doped Lithium Manganate LiMn,04+Al(x) 3N Black
Lithium Nickel Manganate LiNio.sMn1504 3N Black
Lithium Nickelate LiNiO> 3N Black
Lithium Nickel Cobalt Aluminum Oxide LiNip.gC00.1Alp.102 3N Black,Spinel
(NCA811) structure
Lithium Nickel Manganate LiNio.sMn1.504 3N Black,Spinel
structure
Lithium Nickel Cobalt Manganate LiNiCoyMny)O) 3N Black
Lithium  Nickel  Cobalt  Manganate | Li[Nio33C00.33Mng33]0, 3N Black
(NCM111)
Lithium  Nickel  Cobalt  Manganate | Li1os[Nio.sC00.1Mno1]02 3N Black
(NCM811)
Lithium  Nickel  Cobalt  Manganate | Li(NiosC002Mng3)O2 3N Black
(NCM523)
Lithium  Nickel  Cobalt  Manganate | LiNiosC002Mng .0, 3N Black
(NCM622)
Lithium Iron Phosphate LiFePO4 3N Black
Lithium Cobalt Phosphate LiCoPO4 3N Fuchsia
Lithium Nickel Phosphate LiNiPO4 3N Faint yellow
Lithium Manganese Phosphate LiMnPO,4 3N Dark purple
Lithium Nickel Vanadate LiNiVO4 3N Dark green
Lithium Vanadate LiV30s 3N Brownness
Lanthanum Vanadate LaVO, 3N Greenyellow
Lanthanum metavanadate LaVOs 3N Black
Lithium Nitrate LiNO3 3N White
Lithium Aluminate LiAIO; 3N White
Lithium Phosphate LisPO4 3N5 White
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BATTERY MATERIALS>> BATTERY MATERIALS LIST

Lithium Borate LiB30s 3N White
Lithium Titanate LigTisO12 3N White
Carbon coated Lithium Titanate C-LigTisO12 3N Black
Lithium Titanium Phosphate LiTi(PO4)s 3N White
Lithium Titanium Aluminum Phosphate LiTiAI(PO4)3 3N

Carbon coated Lithium Titanium | C-LiTi(POa)s3 3N Gray
Phosphate

Lithium Aluminum Titanium Phosphate LiAliTi-x(POa)3 3N White
Lithium Aluminum Germanium Phosphate Li1 sAlo.sGe1.5(POa)s 3N White
Lithium Scandium Phosphate LisSc2(PO4)3 3N White
Lithium Aluminum Scandium Phosphate Li3.5Al0.45¢1.6(POa)3 3N White
Lithium Lanthanum Titanate Lio.35La0.57TiO3 3N Faint yellow
Lithium Lanthanum Titanate Lio.33La0.56TiO3 3N Faint yellow
Lithium Lanthanum Tantalate Lio.3sLao.57Ta0.s03 3N White
Lithium Lanthanum Niobate Lip.35La0.57Nbo.g03 3N White
Lithium Silicate LiSiO3/LisSiO4 3N White
Lithium Silicon Phosphate Li3.5Si0.5P0.504(Li3sPO4:Li;SiO3) 3N White
Lithium Aluminum Silicate LiAISiO4 3N White
Boron oxide doped Lithium Phosphate LisP04:B,03 3N Pale brown
Lithium Lanthanum Zriconium Oxide | Lis7sLasZri75012/LizLasZr,012 3N Brownish
(LLZO)

Aluminum doped Alo 25-Lig 75LasZr1.75012 3N Brownish
Lithium Lanthanum Zriconium Oxide

Tantalum doped Tao.25-Lis.75La3Zr1.75012/ 3N White
Lithium Lanthanum Zriconium Oxide Taos-Lis.aLasZr14012

Aluminum Tantalum doped Alg »-Tao 25-Lis 75La3Zr1.75012 3N

Lithium Lanthanum Zriconium Oxide

Niobium doped Nbo.2s-Lis.7sLasZr1.75012/ 3N White
Lithium Lanthanum Zriconium Oxide Lis.sLasZr15NbosO12

Gallium doped Lig.aGao.2LaszZr,01, 3N White
Lithium Lanthanum Zriconium Oxide

Tungsten doped Lig.3La3Zr1.6sWo.35012 3N White
Lithium Lanthanum Zriconium Oxide

Lithium Phosphorus Sulfide LizPS, AN Off-White
Lithium Phosphorus Sulfur Chloride LisPSsCl 3N Off-White
Lithium Phosphorus Sulfur Bromide LigPSsBr 3N5 Off-White
Lithium Phosphorus Sulfur lodide LigPSs! 3N Off-White
Lithium Germanium Phosphorus Chloride Li1oGeP,S1.Cl 3N Off-White
Lanthanum Manganate LaMnOs 3N Black
Lanthanum Barium Manganate La@xBaxMnO3 3N Black
Lanthanum Barium Tin Oxide LagxBaxSnOs 3N

Lanthanum Titanate La,Ti,07 3N Black
Lanthanum Zirconate La,xZr,0; 3N Faint yellow
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Lanthanum Aluminate LaAlO3 3N

Lanthanum nickelate LaNiOs 3N Black
Lanthanum Iron nickelate LaFep 2sNio.7s03 3N Black
Lanthanum Iron aluminate LaFep 25Al0.7503 3N

Lanthanum Manganese aluminate LaMnAl1-x03 3N

Lanthanum Nickel aluminate LaNixAl1x03 3N

Lanthanum Vanadium aluminate LaV(Al(103 3N

Lanthanum Strontium Manganate La(1«SrxMnOs 4N Black
Lanthanum Strontium Manganate (La0.8Sro.2)0.0sMnO3 3N5 Black
Lanthanum Strontium Cobaltate La(1-xSrxCo0s 3N Black
Calcium Manganate CaMnOs3 3N Black
Lanthanum calcium manganate LagxCaxMnOs 3N Black
Lanthanum Cobaltate LaCoOs 3N Yellow
Lanthanum Strontium Cobaltate La(1xSrxCo03 3N Black
Cobalt Ferrite CoFe;04 3N Black
Lanthanum Strontium Ferrite (Lao.sSro.2)FeOs 3N Black
Lanthanum Strontium Iron Cobaltate La(1-xSrxFe(y)Co-y) O3 3N Black
Cerium Oxide CeO, 3N Pale Yellow
Samarium doped Cerium Oxide Ceo.sSmo.101.95 3N Pale Yellow
Gadolinium doped Cerium Oxide Cep.9Gdo.101.95/Cep.8Gdg201.95 3N Pale Yellow
Zirconium Scandium Aluminum Oxides Zr0,:5¢,03:A1,03(89:10:1wt%) 3N White
Zirconium Scandium Aluminum Oxides Zr0,:5¢,03:A1,03(93:6:1wt%) 3N White
Zirconium Scandium Cerium Oxides Zr0,:5¢,03:Ce0,(89:10:1wt%) 3N White
Zirconium Scandium Oxides Zr0,:5¢,03(90:10wt%) 3N White
Lanthanum manganese chromate LaMn3CrsO12 3N Black
Yttrium manganate YMnOs 3N Black
Lanthanum Ferrite LaFeOs 3N

Lanthanum Magnesium Ferrite La19MgxFeOs 3N

Lithium tungstate Li, WO, 3N White
Lithium Niobate LiNbOs 3N White
Lithium Tantalate LiTaOs 3N White
Magnesium Phosphate Mg3(PO4), 3N White
Bismuth Yttrium ferrite BiY3-x)FesO12 3N Sepia
Yttrium tantalate YTaO4 3N5 White
Neodymium aluminate NdAIO3 3N

Lanthanum chromate LaCrOs 3N

Yttrium chromate YCrOs 3N

Strontium vanadate SrVO, 3N
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