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Overview

In summary, this work demonstrates, for the first time, a sodium-aqueous
polysulfide (Na-APS) hybrid battery, in which a sodium-metal anode and the
organic anolyte are protected from an aqueous polysulfide catholyte by
means o. In summary, this work demonstrates, for the first time, a sodium-
aqueous polysulfide (Na-APS) hybrid battery, in which a sodium-metal anode
and the organic anolyte are protected from an aqueous polysulfide catholyte
by means of a high ionic conductivity Na+ ion solid electrolyte. The Na-APS
hybrid battery displays good cyclability with the use of a. 

There has been increasing interest in sodium-sulfur (Na-S) batteries as an
option for low-cost grid-scale energy storage. However, traditional Na-S
batteries operate at high temperatures, raising concerns about long-term
maintenance costs and safety. On the other hand, room-temperature Na-S
batteries have their own limitations, including Na dendrit. 

Sodium-sulfur batteriesHybrid batteriesSolid electrolytesAqueous polysulfides.

Interest in energy storage is becoming widespread as the world moves
towards a sustainable future built on renewable energy generation. To date,
energy storage systems beyond pumped hydro have lagged far behind in
terms of both development and deployment [1,2]. To compete with traditional
energy generation, such as fossil fuels and nuclear, energy storage for the
electric grid must be ultra-low cost to be competitive [[3], [4], [5]]. The
sodium-sulfur system has enjoyed renewed interest in this regard as it makes
use of abundant, inexpensive materials. However, traditional sodium-sulfur
batteries are operated at temperatures at around 300 °C, leading to concerns
regarding their safety and reliability [[6], [7], [8], [9]]. Furthermore, costs over
the battery lifetime associated with parasitic losses to maintain battery t. 

2.1. Synthesis of freestanding CuS-CNT electrodesCopper sulfide (CuS) hollow
microtubes were synthesized by a method described by Yao et al. [41], in
which 2.4 mmol of cupric chloride (CuCl2, 99%, Acros Organics) in 40 mL of
deionized water was mixed with 2.4 mmol of thioacetamide (TAA, 99%, Chem-
Impex International) in 30 mL of deionized water and allowed to react at room
temperature for a few minutes. Once a yellow suspension was formed, the
mixture was covered and transferred to a 60 °C oil bath for 24 h without
stirring. The resulting black precipitate was recovered by vacuum filtration
and dried overnight in a 50 °C vacuum oven. 56 mg of multi-wall carbon
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nanotubes (CNT, 95+%, NanoAmor) + 1. 

What are sodium-sulfur batteries?

Sodium-sulfur (Na–S) batteries that utilize earth-abundant materials of Na and
S have been one of the hottest topics in battery research. The low cost and
high energy density make them promising candidates for next-generation
storage technologies as required in the grid and renewable energy. 

Are sulfide electrolytes a good choice for solid-state sodium–sulfur (na–S)
batteries?

Sulfide electrolytes have emerged as the preferred choice for solid-state
sodium–sulfur (Na–S) batteries due to their excellent compatibility with sulfur
cathodes. Despite their advantages, such as high ionic conductivity,
mechanical flexibility, and enhanced safety, challenges like narrow
electrochemical st Recent Open Access Articles. 

What is a lithium & sodium hybrid battery system?

Recently, there have been significant development of several lithium and
sodium hybrid battery systems in which an aqueous cathode is used, and the
reactive lithium or sodium metal anode is protected by means of a solid
electrolyte. 

Are sodium-sulfur batteries a viable alternative to Li-ion batteries?

Sodium-sulfur batteries show potential as attractive alternatives to Li-ion
batteries due to their high energy density but practicality is hampered by
sodium polysulfide issues. Here, the authors introduce an intercalation-type
catalyst MoTe2 to improve the redox kinetics in Na-S batteries.
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Sodium-sulfur battery hybrid system

Cu-Facet Selective Sulfur Chemistry for ...

Sodium-sulfur batteries face significant
challenges due to the high solubility of sodium
polysulfides and the resulting shuttle effect,
which compromise ...

Sodium-Sulfur Batteries Enabled by a
Protected Inorganic/Organic Hybrid  

Dec 31, 2020 · Sodium-sulfur batteries are
promising energy-dense, cost-effective energy
storage systems. However, a low-resistance solid
electrolyte is necessary to stabilize the sodium ...

Cu-Facet Selective Sulfur Chemistry for
Ultrastable Sodium-Sulfur  

Sodium-sulfur batteries face significant
challenges due to the high solubility of sodium
polysulfides and the resulting shuttle effect,
which compromise cycling stability and
efficiency. ...

Unconventional Designs for Functional ...

Jan 30, 2023 · Sodium-sulfur (Na-S) batteries that
utilize earth-abundant materials of Na and S
have been one of the hottest topics in battery ...
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A Hierarchical Hybrid MXenes Interlayer with ...

Apr 2, 2023 · Room temperature sodium sulfur
(RT Na-S) batteries with high theoretical energy
density and low cost have recently gained
extensive ...

Self-sacrifice of sulfide electrolytes facilitating ...

Mar 19, 2025 · Sulfide electrolytes have emerged
as the preferred choice for solid-state sodium-
sulfur (Na-S) batteries due to their excellent ...

Self-sacrifice of sulfide electrolytes facilitating
stable solid ...

Mar 19, 2025 · Sulfide electrolytes have emerged
as the preferred choice for solid-state sodium-
sulfur (Na-S) batteries due to their excellent
compatibility with sulfur cathodes. ...
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Intercalation-type catalyst for non-aqueous room
temperature sodium  

Oct 17, 2023 · Room temperature (RT) sodium-
sulfur (Na-S) batteries emerge as strong
contenders for the next-generation energy
storage systems. This recognition stems from
their ...

Unconventional Designs for Functional Sodium-
Sulfur Batteries

Jan 30, 2023 · Sodium-sulfur (Na-S) batteries that
utilize earth-abundant materials of Na and S
have been one of the hottest topics in battery
research. The low cost and high energy density
...

p-d orbital hybridization induced by transition
metal atom ...

Jun 11, 2025 · This work designs atomic-scale
metal catalysts to boost sodium-sulfur batteries,
improving efficiency, stability and battery
lifespan.

Sodium-Sulfur Batteries Enabled by a
Protected Inorganic/Organic Hybrid  

Sodium-sulfur batteries are promising energy-
dense, cost-effective energy storage systems.
However, a low-resistance solid electrolyte is
necessary to stabilize the sodium anode.
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Designing dual-defending system based on
catalytic and ...

Sep 15, 2021 · Abstract The poor conductivity
and severe polysulfide dissolution greatly restrict
the development of room-temperature sodium-
sulfur (RT-Na/S) batteries. To address these ...

Development of low-cost sodium-aqueous
polysulfide hybrid batteries

May 1, 2019 · The development of room-
temperature sodium-sulfur (RT Na-S) batteries is
still hindered by a number of issues. As with
lithium-sulfur batteries, elemental sulfur and its
final ...

A Hierarchical Hybrid MXenes Interlayer with
Triple Function ...

Apr 2, 2023 · Room temperature sodium sulfur
(RT Na-S) batteries with high theoretical energy
density and low cost have recently gained
extensive attention for potential large-scale
energy ...
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