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Abstract: In order to improve the performance of colloidal electrolyte and realize the comprehensive
improvement of the performance of colloidal batteries, the properties of colloidal electrolytes containing

four different additives. Polyvinyl alcohol derivatives(PVAD), sodium dodecyl benzene sulfonate(SDBS),
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trisodium phosphate(TSP) and polyvinyl pyrrolidone(PVP) were explored, and the compound additives
were prepared by orthogonal experiments on this basis. The stability test showed that the addition of
PVAD and PVP improves the stability of the colloidal electrolyte, and the optimal PVAD content was
0.003%. The cyclic voltammetry and electrochemical impedance tests indicated that the four additives
could improve the redox process of lead electrode in colloidal electrolyte and boost the utilization rate of
active substances. Within a certain content range, PVAD, TSP and PVP could increase the overpotential
of oxygen or hydrogen evolution and inhibit self-discharge of the colloidal electrolyte. All four additives
reduced the internal resistance of charge transfer during electrochemical reactions. The optimization
scheme given by orthogonal experiments was 0.020 0% SDBS, 0.006 0% PVAD, 0.400 0% TSP and
0.002 5%PVP. Test results demonstrate that the composite additive enhances the overpotential for hydro-
gen and oxygen evolution reactions, reduces the charge transfer resistance, and contributes to a compre-
hensive improvement in the overall performance of batteries containing this additive.
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