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Refining
battery-grade
lithium hydroxide
(LHM) from
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Refining battery-
grade lithium
hydroxide (LHM)
from recycled
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12500 tpa of LHM
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LevertonHELM Current Operation
@

Multi-Purpose
1 kTA LCE" Production & Inorganic Lithium Specialities
R&D

Sherrington,
Basingstoke, UK

Blending & Milling;
4 kTA LCE? Lithium Chloride
Recycling

Lithium Carbonate —
Technical & Battery Grade

Houndmills,

Basingstoke, UK

Dedicated Lithi
4 KTA LCE" C:?;:i?j:l(:rc; du':::m High Purity Lithium Chloride

Viables,
Basingstoke, UK

TLCE = Lithium Carbonate Equivalent



Our Products Today

HELM manufactures a wide range of inorganic Lithium chemicals to meet diverse industry needs

Lithium Carbonate Lithium Hydroxide
Technical Grade & Technical Grade & Lithium Chloride
Battery Grade Anhydrous
Lithium
Lithium Sulphate Lithium Bromide Lithium Nitrate
Lithium Acetate Lithium Citrate Customized

Lithium speciality salts



Why is a new conversion route needed?

NaOH H,O
. ‘ S — et Crude Pure
Primary SE 4 S
Source Mining &
(Speciumone) Concentration G ¢
o lauber‘s
Decrepitation o’ Salt
Acid Roasting -
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‘ BG LiOH-H,O
Black Mass
Processing m
: , : 0
Dismantling & Li,SO,-H,0 -3 H,O
Shreddin ‘3" 2 Na,SO,
Discharge
Collection &
Sorting LiOH
+ a 4
- |
End-of-life H,SO
i 2 4
Li-lon Battery
(NMC)

E-chem Route

Sustainable technology Substantial cost advantage at commercial scale Challenges
X  Demonstrate technology with 5 kt plant before

& v' Very high Li-recovery 9 commercial scale
X Install arobust and versatile feed purification process

v Verylow CO, FP when powered by green electricity

V" Very low level of chemical reagents is needed

d Easy scale up (modular units)

v Valuable by-product (H,SO,) to close the loop




How does it work?

Electrochemical Water Splitting + lon Selective Membranes

CEM AEM BPM

Cation Exchange Anion Exchange Bipolar Membrane
Membrane Membrane

2H,0 20, +4H*+4e-  4H,0 + 4e- >2H, + 40H-

. Bipolar membranes:
lon-selective membranes:

Electrolysis: Composite membrane using

Chemical reaction enforced by electricity Selectively per.n.weable 1o elthgr negatively natural water dissociation and ion
or positively charged ions : :
selective permeation




Technology setup

Identified 3 Technology Options with different Strengths (V') and Weaknesses (X)

2-chamber Electrolysis 3-chamber Electrodialysis Electrodialysis with Bipolar Membrane (BPED)

I 2-4% LiOH,

I 5-6%LiOH

) 5-6% LiOH,,, o

7-8 % H,SO, 3-8 % H,SO,

) H,S0,+Li,SO, . .
Li;SO, LiOH H,80, Li;SO, LiOH

Electrical driven

¥ High LiOH purity v High LiOH purity v'  Lower electrical energy consumption
v Commercial technology adaption from well v Valuable, high purity H,SO, co-product v Lower CAPEX
SlaEe R LEHREEEIE v Highest Li-conversion efficiency (99%) V' High Li-conversion efficiency (94%)
v Proven CEM materials v Recently proved at industrial scale (> 10 ktpa)
v Demonstrated for Li,SO, in 500 tpa scale In Argentina.
X Low Li-conversion efficiency (72%) X Higher electrical energy consumption X  Lower LiOH purity & concentration
X Acidic, weak brine byproduct needs further X Less mature AEM technology risks higher OPEX X Lower H,SO, co-product purity

rocessing & Li recover . :
P g y X High maintenance costs (many membranes)
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