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Background and Objectives ASYV for Bi Detection
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Bi can be measured by itself in alkaline, however, the calibration curve we obtained was
poorly linear. This prompted us to investigate the use of Pb as a stripping mediator:
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* Develop a new anodic stripping voltammetry assay to quickly measure Bi
concentration in highly alkaline (pH >14) KOH electrolyte.

« Apply the developed assay to gain unprecedented insight into the diffusion rate R el — L ol i e i
of Bi ions through alkaline battery separators. < | /\ L T
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The electrode materials used in Metal Hydroxide Complexes Formed at High pH @ 05
alkaline batteries are soluble in high ZnO(s) + HO + 20H" & Zn(OH),* opp———" Wl S Y . AP
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dissolution and precipitating processes. CuO(s) + H,0 + 20H- > Cu(OH),> * *
A Pb mediator improves the linearity and repeatability of the calibration curve.

MnO, Separators Zn Pb and Bi form an alloy on the electrode surface.

ppb-Level Testing
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Metal Ion Measurement Techniques Adapted from J. Duay, et al. Electroanalysis (2017) §
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After an oxidative cleaning step, metal ions are 8.5 M KOH | ey 22 DEANED : : . :
]; Ioted onto the workingge lecﬁ; de. Then. an 2.5 ppm Pb = R The development of ion selective separators for aqueous alkaline batteries has the

oxidative polential is eradually applied, stripping | potential to greatly improve cycle life by limiting active material loss and shorting
the plated ions off the working electrode and o 1ssues. The goal of this work was to develop a new method to quickly screen these
generating a current which is measured. alkaline battery separators for their diffusion properties.

* An mnovative ASV methodology was developed for rapid measurement of Bi

T 600k 4 30% NaOH g concentration in highly alkaline KOH electrolyte, replacing traditional ICP-MS and
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8 400l R’ = 0.991 - * A Pb mediator in solution assisted with Bi1 plating and stripping to achieve a LOD of

O O

S o 8.5 ppb.

S H0k s, -  The Bi1 diffusion rate through commercial battery separators was determined to
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0 5 10 1 20 25 * Application of ASV for Zn, Cu, and now Bi, will be used to aid in the development
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(mg/L) PP (mg/L) of selective separators for alkaline battery development.
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