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Introduction

ZOLTEK PRODUCTS
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ZOLTEK PX30 ZOLTEK PX35 ZOLTEK OX

99 % Carbon Content for Superior Strength Outperforms All Other Ve
Extreme Heat & Harsh Environments. : to Weight Performance. Organic Flame Resistant Fibers. Zoltek Quality Management Systems

are certified to the Standards of
AS9100D and ISO 9001:2015.

CARBON 50K TOW Locations
CARBON YARN CHOPPED, PLATE TOW STAPLE Hungary —

Mexico [ B |

. United States =

CARBON FABRIC FABRIC, FELT YARN FELT,FABRIC
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Redox Flow Battery Electrodes
Features & Supply Chain ‘

REDOX FLOW BATTERY ELECTRODE FEATURES

v" 95% carbon content v' Good permeability v" Electrically conductive
v Corrosion resistant v"  Elasticity - compressibility v' Thermally stable
v Optimized for best quality v Customizable - activation v High production capacity

Supply Chain

OPTIONAL

PAN FIBER OX FIBER STAPLE OX FIBER OX FELT CARBONIZING CARBON FELT
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Electrode Physical Properties

Electrode Property PXFB PXFB PXFT PXFT PXFT PXFT
(PAN based CF) PW03 SWO08 FT50 FT300 FT450 FT540
Fabric or Felt Type Woven Spunlace Needled
SPUNLACE FELT ]

Areal Weight, g m-2 122 339 50 301 446 538
R 039 | 104 | 052 | 27 3.5 47
At 0.02 MPa compression
Felt bulk density, g cm™ 032 | 033 | 009 | 011 | 013 | 0.12
Areal weight / thickness at 0.02 MPa compression

‘2 "' Electrical resistivity, Q mm

i:}; At 1 A current for 30x30 mm sample, 20% 3.0 /.3 36 6.3 4.2 4.0

| “% compression, thickness direction

%g | Open Porosity, %

S Ccalculated as 1 - d‘fg , W, felt areal weight, d felt 82 82 95 94 93 94

thickness and p. is thé fiber density (1.78 g cm™3)
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Output Voltage (V)

Electrode Cell Performance
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Flow field:Through pass (Plate), 90 cm® min'@ 0.8 A cm-?
Carbonized and Activated
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PXFB- PXFT- PXFT- PXFT- PXFT- PXFT- PXFT-
PWO03 FT 300 FT 300 FT 450 FT 450 FT 540 FT 540
Activated Activated Activated Activated

VRFB output

voltage improved,

after activation
for all PXFT and
PXFB electrode

types.



Activated Electrode Characterization

Electrical resistivity [Ohm mm]
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Zoltek's activation process has little impact on

electrical resistivity or water permeability of the electrode
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Zoltek can supply carbonized felts and fabrics which can
be customized for RFB applications requiring electrodes
between ~0.4 mm to ~5 mm thick.

Zoltek's electrode activation process improves output
voltage in VRFB applications.

Carbon felt and fabric parameters continued to be
optimized to maximize RFB performance.
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Nyergesujfalu, Hungary
Barbara Génczi, bgonczi @zoltek.hu

c Sales - 3101 McKelvey Road Bridgeton, MO 63044
Alan Handermann, alan.handermann@zoltek.com
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