
CEETSE-Partenariats2@hydroquebec.com20
25

G
01

4-
4

Interne

Lithium Metal Purification

Transport/
Melting

Precipitation 
and

Sedimentation

Reactive
purification

Battery grade
storage

B
ille

t C
as

tin
g

(Distillation)

Filtration
(coarse)

Filtration
(fine)

Filtration
(fine)

Filtration
(fine)
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Li metal
LITHIUM METAL PURIFICATION

UTLF PRODUCT SPECIFICATIONS

UTLF 2.0
ENERGY DENSITY AND COST ADVANTAGES

UTLF 2.0 ROADMAP 
Lab scale prototype – partial (TRL5): Q4 2023  
Continuous production in a roll-to-roll process (10-30 meters) 

Qualification line (TRL8): Q4 2026  
Continuous production in a roll-to-roll process: >100 meters long roll 

Next step 
Supply UTLF 2.0 at large scale to demonstrate a fully automated  
qualification line with EcoPro Innovation

CONCLUSIONS 
PRINCIPAL ADVANTAGES OF UTLF 2.0 COMPARED TO  
FREE STANDING LI FOIL 
Thin Li layer 
Lower cost and higher volumetric energy density 

Scalable R-2-R manufacturing process  
High speed and easy to scale up 

Size adaptability  
The width of the foil can be adapted to a wide range from 50 mm to more than 500 mm  
according to the battery design 

Thickness adaptability  
The thickness of the Li layer can be adapted to a very thin layer (2-5 μm for solid state electrolytes)  
to a much higher thickness (15 μm for liquid electrolyte applications) without affecting the productivity 

Electrolyte chemistry adaptability  
The surface treatment and the thickness of the Li layer can be adapted according to the electrolyte  
nature and composition 

MULTILAYERED CURRENT COLLECTOR 

UTLF 2.0
PATENTED ROLL-TO-ROLL MANUFACTURING PROCESS
Hydro-Quebec is actively working on a breakthrough technology to produce ultra thin  
lithium metal foil utilizing a highly scalable R2R process.

Thickness of lithium can be lowered to 2 um, allowing for higher energy density of battery  
with lower material cost.

Lithium deposition is processed directly from lithium ingot using an affordable  
high-speed technique.

HQ has been using exclusively Li metal as anode material for all of its solid state battery 
technologies. The UTLF 1.0 anode which is a free standing lithium foil with a thickness of  
25-50 μm, has already been tested with different generations of the SSB batteries. UTLF 1.0  
is produced at a very high speed (30 m/min) with a low tolerance (±1 μm) in thickness 
variation and the manufacturing process has already been scaled up to industrial level.  
In recent years, in order to reduce the lithium anode cost and improve its performance,  
HQ has focused on the development of a new generation of Li anode (UTLF 2.0) with  
a thickness of 2-5 μm of Li metal on each side of a current collector. The total thickness  
of the anode foil can be as low as 12 μ which results in an improvement in volumetric  
energy density and a reduction in material cost. The development of the UTLF 2.0 R-2-R 
manufacturing process is currently at lab scale (TRL5) and will be scaled up to continuous  
pilot scale (TRL8) by the end of 2026. 

TRINITY 

ULTRA THIN LITHIUM FOIL 
PROGRAM AT HYDRO-QUÉBEC

PRIMARY REDUCTION 
MOLTEN SALT ELECTROLYSIS
Lithium precursor

METALLOREDUCTION
Test rig bench marking with Mg stablished

TRINITY PROJECT 
LITHIUM PRODUCTION, PURIFICATION AND  
ULTRA THIN LITHIUM FOIL (UTLF2.0) 

Interne

HHQQ  hhaass  bbeeeenn  uussiinngg  eexxcclluussiivveellyy  LLii  mmeettaall  aass  aannooddee  mmaatteerriiaall  ffoorr  aallll  ooff  iittss  ssoolliidd  ssttaattee  bbaatttteerryy  tteecchhnnoollooggiieess..  TThhee  UUTTLLFF  11..00  
aannooddee  wwhhiicchh  iiss  aa  ffrreeee  ssttaannddiinngg  lliitthhiiuumm  ffooiill  wwiitthh  aa  tthhiicckknneessss  ooff  2255--5500  μμmm,,  hhaass  aallrreeaaddyy  bbeeeenn  tteesstteedd  wwiitthh  ddiiffffeerreenntt  
ggeenneerraattiioonnss  ooff  tthhee  SSSSBB  bbaatttteerriieess..  UUTTLLFF  11..00  iiss  pprroodduucceedd  aatt  aa  vveerryy  hhiigghh  ssppeeeedd  ((3300  mm//mmiinn))  wwiitthh  aa  llooww  ttoolleerraannccee  ((±±11  μμmm))  
iinn  tthhiicckknneessss  vvaarriiaattiioonn  aanndd  tthhee  mmaannuuffaaccttuurriinngg  pprroocceessss  hhaass  aallrreeaaddyy  bbeeeenn  ssccaalleedd  uupp  ttoo  iinndduussttrriiaall  lleevveell..  IInn  rreecceenntt  yyeeaarrss,,  iinn  
oorrddeerr  ttoo  rreedduuccee  tthhee  lliitthhiiuumm  aannooddee  ccoosstt  aanndd  iimmpprroovvee  iittss  ppeerrffoorrmmaannccee,,  HHQQ  hhaass  ffooccuusseedd  oonn  tthhee  ddeevveellooppmmeenntt  ooff  aa  nneeww  
ggeenneerraattiioonn  ooff  LLii  aannooddee  ((UUTTLLFF  22..00))  wwiitthh  aa  tthhiicckknneessss  ooff  22--55  μμmm ooff  LLii  mmeettaall  oonn  eeaacchh  ssiiddee  ooff  aa  ccuurrrreenntt  ccoolllleeccttoorr..  TThhee  ttoottaall  
tthhiicckknneessss  ooff  tthhee  aannooddee  ffooiill  ccaann  bbee  aass  llooww  aass  1122  μμ  wwhhiicchh  rreessuullttss  iinn  aann  iimmpprroovveemmeenntt  iinn  vvoolluummeettrriicc  eenneerrggyy  ddeennssiittyy  aanndd  aa  
rreedduuccttiioonn  iinn  mmaatteerriiaall  ccoosstt..  TThhee  ddeevveellooppmmeenntt  ooff  tthhee  UUTTLLFF  22..00  RR--22--RR  mmaannuuffaaccttuurriinngg  pprroocceessss  iiss  ccuurrrreennttllyy  aatt  llaabb  ssccaallee  
((TTRRLL55))  aanndd  wwiillll  bbee  ssccaalleedd  uupp  ttoo  ccoonnttiinnuuoouuss  ppiilloott  ssccaallee  ((TTRRLL66))  bbyy  tthhee  eenndd  ooff  22002244..  

Trinity project : Lithium production, purification and 
ultra thin lithium foil (UTLF2.0) 
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