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A Tandem Solar-Electrochemical Biomass Electrolyzer

Transforming waste biomass into renewable
hydrogen and value-added products:

* |nput (waste): carbohydrates, waste food oils,
agricultural wastes (in acidic solution).

» Qutput: high-purity H,, polymer precursors
(e.g., FDCA), chemical feedstock (e.qg., DFF).

* QOperating Temperature:
120 °C (solar) / 80 ‘C (electrolyser)

* Projected system throughput:50 mL(soln)/min
» Estimated H, production cost: AU$12 / kg,
* Technology readiness level (TRL): 3

solar

PV
Cell
Bio-alcohol Renewable H, for

(H, Carrier) storage/export

solar

.

Biomass 150 180 80 °C % Value-added
Feed o0 Chemicals

Biomass Pre-conditioning Flow Electrolyser
Reactor (BPR) Cell (FEC)

Bio-char

COMPETITIVE ADVANTAGES

« 2X energy efficiency of a water electrolyser.

* Produces high purity H, and valuable
chemicals simultaneously.

 EXxploits solar energy (solar-thermal/PV) —
lower dependence on external energy source.

« Zero CO, footprint — no environmental impact

« Zero water loss (theoretically) — water is an
expensive resource.

This technology highlights an economic pollution-
free transforming of waste into ‘gold’ at a better
efficiency than current water electrolyzers.
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SELECTED RECENT PROJECTS and SUCCESSFUL
APPLICATIONS

ARENA Project: (AU$1.045 million)

A Zero-Emission Tandem Array for
Transforming Waste Biomass into Renewable
Hydrogen

FACILITIES AND INFRASTRUCTURE

* |n-situ synchrotron X-ray facility.

* Microscopy (TEM) and microanalysis
(XRD/XPS).

* |n-situ Raman, UV-Vis spectroscopy.

 Redox Flow Electrolyzers

« Parallel Chemical Reactors

* High-End Electrochemical Workstation

* Chromatography (GC/HPLC)
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