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aicL | Why Bromine for Energy Storage? BJf

* Liquid at room temperature

* Abundant and cost effective

* High energy density — High Br, loading
* High power density — Fast kinetics

* Electrochemical reversibility
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AicL | How does BCA work?

HBr + Br2+ BCA
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 Bromine vapor pressure is reduced significantly
 The complexed bromine (organic phase) is notably less reactive

* Cell materials are less subjected to Bromine oxidation
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AicL | How does BCA work?
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AicL | How does BCA work?

Electrochemical HBr oxidation on rotating electrode




AlcL | Electrolyte components distribution E}

mmm-m-_

HBr [M] 1.67 3.35 7.70
Br, [M] 3.35 3.00 2.20 0.34 0
BCA[M] 1.1 1.1 1.1 1.1 1.1
4 )
* No Bromine vapor is
observed

* High Br2 loading =
High Energy density

e Br2is stored safely in
its complexed phase

* Available Bromine
concentration in the
agueous phase is low
and stable
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AlcL | Electrolyte components distribution E}
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AicL | Case Study: BCA PEM Interaction B}
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AlcL | Experimental setup

Chemical composition of HBr/Bry_eIectronte solution

SOC% 0 16 33 67 100
7.6M HBr | | | | | 1.0M HBr
OM Br, =T | > 3.3M Br,
1.1M BCA —+——+— . + 1.1M BCA

Electrochemical impedance spectroscopy (EIS)
Membrane resistance measurement setup

4 electrodes conductivity cell Membrane cross section
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AlcL | State of Charge effect

Membraneionic resistance Br, and BCA conc. in Ag. phase
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AIcL | BCA — Structure & Function

Complexing agent illustration

Quaternary
Br amine Ring

«—— Alkyl Chain

Same electrolyte, different complexing agent
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AIC

L | BCA Alkyl Chain effect

Membraneionic resistance
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Br, and BCA conc. in Ag. phase
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The longer the chain the higher
the resistance.
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phase decreases as chain length
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AICL

State of Charge Response

lonic resistance vs BCA concentration E}

Alkyl chain length Response
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AICL

State of Charge Response
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AICL

State of Charge Response
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AL | Effect of quaternary amine type E}

Alkyl Chain length
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