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Stationary energy storage based on sodium solid-state batteries 
(Na-SSB) can significantly improve energy density (>500 WhL-

1) and safety at scale using abundant materials – however, they 
suffer from dendrites and challenges with resistive interfaces
• Preventing dendrites usually requires high battery stack 

pressure (> 10 MPa)
• Similarly, low-resistance in cathode often uses high pressure
• Excessive pressure is impractical for realistic batteries 

Fig. 2. Process for Na-Na symmetric cell 
testing using sodiophilic porous carbon 

anode and x-ray µCT imaging of cell

APPROACH
Sodiophilic porous carbon1 utilized as 
an interlayer on Na-ß”-Al2O3 (BASE) 
solid-state electrolyte (SSE)
• Na-anode prepared by melt 

infiltration of Na into porous 
carbon

• Symmetric (Na-Na) cells 
assembled at low stack pressure in 
coin cells

• Full cells with standard or 
composite cathode assembled 
similarly

FY ‘26 RESULTS

CONCLUSIONS & IMPACT

FUTURE DIRECTIONS

• First project milestone achieved (2 mAh cm-2)
• Na/carbon/BASE successful foundation for Na-SSBs
• Determined oxide cathode/halide SSE system for future work
• Small liquid electrolyte between BASE and cathode 

facilitates assessment of composite cathode quality
• Interface impedance between BASE/cathode is a challenge

Continued anode improvement
• 2-3 mAh cm-2 to 5+ mAh cm-2 (critical for > 500 Wh L-1)
• Higher capacity at higher current density 
• Eventual goal – anode free cell design (discharged assembly)
All solid-state full cells
• Reduce interfacial resistance between cathode composites and 

BASE SSE
• Non-flammable liquid electrolyte interim, all solid final goal
• Demonstrate 1 mAh cm-2 accessible cathode capacity
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Project Milestones FY ‘26:
Milestone 1: Demonstrate 2x anode cycling capacity (2 mAh cm-2) at 1 mA cm-2

Milestone 2: Identify Na-TMO or Na-S cathode chemistry as most promising, 1 
mAh cm-2 cathode cycling capacity
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FY ‘25 RESULTS
Reversible 1 mAh cm-2 at < 0.72 MPa pressure, RT and 60 °C
Critical current density > 10 mA cm-2 (0.25 mAh cm-2) at RT
Quasi-solid full cell 2.7 mAh cm-2, full cathode capacity
Publication (ChemSusChem) acceptance anticipated Q3 FY ‘26

Fig. 1. Na-porous carbon anode – perfect interface, platform for Na-SSBs

2 mAh cm-2

Composite cathodes under 
active development 
• Focusing on oxide and 

polyanion cathodes paired 
with halide type SSEs

• Sulfur chemistry promising, 
but technical and safety 
challenges exist

• Need to reduce impedance 
between cathode/BASE:

• Non-flammable liquid 
electrolyte (triethyl 
phosphate based) can help – 
interim solution only

Fig. 4. Na-Na symmetric cycling 
showing 2 mAh cm-2 capacity, 60 °C, 
inset – morphology of C/ZnO anode

Fig. 5. Impedance analysis and 
morphology of composite-

cathode based full cells

Fig. 3. x-ray µCT image of full cell
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Achieved 2 mAh cm-2 (1 mA cm-2) 
and 3 mAh cm-2 (0.5 mA cm-2) Na-
anode cycling (symmetric cell)
• In situ nano-ZnO formation 

increases Na-diffusion
• Optimization expected to further 

improve anode performance
• Anode platform highly suitable 

for pairing with various cathodes
• Milestone 1 exceeded!
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