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Abstracts

The global Zinc-Bromine Flow Battery market size is predicted to grow from US$ 4.11

million in 2025 to US$ 36.14 million in 2032; it is expected to grow at a CAGR of 31.6%

from 2026 to 2032.

Zinc-Bromine Flow Battery (ZBFB) is a hybrid aqueous flow energy storage system

based on the electrochemical redox couples of zinc/zinc ions at the negative electrode

and bromine/bromide ions at the positive electrode. During the charging process, zinc

ions in the aqueous electrolyte are reduced and electrodeposited as solid metallic zinc

onto the anode current collector, while bromide ions are oxidized to elemental bromine

at the cathode and typically stabilized by complexing agents into a dense liquid phase

stored in the catholyte tank; this process reverses during discharge. As the second most

commercially mature flow battery technology after all-vanadium systems, ZBFBs offer

distinct advantages including high theoretical energy density (approx. 70-80 Wh/kg),

exceptionally low raw material costs, and 100% depth of discharge (DoD) capability,

making them highly competitive for long-duration energy storage (LDES), microgrids,

and commercial & industrial (C&I) backup power applications.

Key Findings

Global Zinc-Bromine Flow Battery production reached 13.9 MWh in 2025, indicating an

early stage of commercial deployment

The average selling price reached US$511/kWh in 2025, reflecting limited production

scale and relatively low manufacturing utilization

Dual-flow systems remain the principal commercial architecture, while single-flow
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designs target lower system weight and balance-of-plant complexity

Utility-scale storage and renewable energy integration represent the most important

near-term commercialization directions

Market Trends

The Zinc-Bromine Flow Battery industry is moving from cell-level electrochemical

optimization toward standardized modules and integrated long-duration storage

systems. Technology development is increasingly focused on suppressing zinc dendrite

formation and hydrogen evolution at the negative electrode, reducing bromine crossover

and polybromide shuttle, improving electrode catalytic activity and lowering auxiliary

power consumption from pumps. Recent research also emphasizes electrolyte

additives, bromine-complexing chemistry and zinc-interface engineering to extend cycle

life. On the product side, modular containerized systems are becoming more important

because they allow power and energy capacity to be expanded according to project

requirements. The technology's aqueous electrolyte, non-flammable characteristics and

ability to support deep cycling provide differentiation for stationary applications where

safety, cycle frequency and storage duration carry greater weight than volumetric

energy density.

Market Dynamics

Drivers

Increasing renewable generation creates greater demand for storage technologies

capable of shifting electricity across multiple hours, while grid operators and industrial

users are placing greater emphasis on battery safety and lifecycle performance. Zinc

and bromine rely on comparatively established industrial material supply chains, and

aqueous electrolyte systems reduce thermal-runaway risk. These characteristics

support ZBFB adoption in renewable integration, peak shifting, grid support and other

stationary applications requiring repeated deep discharge.

Restraints

Commercial penetration remains constrained by relatively low manufacturing scale,

system complexity and competition from mature lithium-ion storage. Conventional dual-

flow architectures require tanks, pumps, piping and control equipment, increasing

balance-of-plant cost and parasitic electricity consumption. Zinc dendrites, bromine
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crossover, corrosion and hydrogen evolution can also affect efficiency and operating

stability, while the limited number of large operating projects continues to restrict

bankability. The U.S. Department of Energy has also identified relatively lower efficiency

and limited large-scale demonstration maturity as constraints for zinc-bromine flow

systems.

Opportunities

The strongest opportunity lies in long-duration stationary applications where safety,

frequent cycling and lifetime economics become increasingly important. Utility-scale

renewable integration, grid-side peak shifting, microgrids and commercial and industrial

energy management provide potential deployment routes. Single-flow architectures

create an additional technology opportunity by eliminating part of the conventional

circulation system, potentially reducing equipment weight, pump requirements and

system cost if electrochemical stability and commercial-scale reliability can be

demonstrated.

Challenges

The industry must convert laboratory and pilot achievements into repeatable mass-

production economics. Achieving uniform zinc deposition over thousands of cycles,

controlling free bromine, improving stack energy efficiency and maintaining electrolyte

and component stability remain critical technical tasks. Commercially, suppliers must

demonstrate long-term field performance, improve automated manufacturing yield,

establish maintenance standards and lower installed system cost sufficiently to compete

with lithium-ion and other long-duration storage technologies.

Industry Chain Analysis

The upstream chain includes zinc bromide and other electrolyte chemicals, bromine

complexing agents, carbon electrodes and bipolar plates, separators or microporous

membranes, polymers, tanks, pumps, piping and electronic components. Midstream

manufacturers integrate these materials into cells and stacks and further combine

electrolyte circulation, BMS, PCS and EMS into modular storage systems. Downstream

demand is generated by utilities, renewable power plants, industrial and commercial

users, microgrids and specialized facilities. Competitive value increasingly shifts from

individual electrochemical materials toward stack engineering, electrolyte management,

system integration, manufacturing consistency and lifecycle service capability.

Segment Insights
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Dual-Flow ZBFB represents the more established configuration and remains the main

architecture for commercial-scale system development. Its separate circulation loops

offer mature control of reactant transport but require more pumps, tanks and piping.

Single-Flow ZBFB reduces part of the circulation hardware and has potential

advantages in system weight, energy density and balance-of-plant cost, but its

commercial maturity remains lower and much of its development continues to focus on

electrochemical and fluid-management optimization.

Downstream Market Opportunities

Utility-scale storage and renewable energy integration are expected to remain the

primary target markets because ZBFB characteristics are most valuable where multi-

hour discharge, frequent cycling and high safety requirements coexist. Commercial and

industrial storage also presents opportunities in peak-valley electricity management,

backup power and high-safety sites. Modular system design can gradually extend

deployment toward distributed energy, microgrids and specialized infrastructure.

Regional Insights

China has developed the most concentrated commercialization activity among the

defined flow-battery suppliers, supported by pilot projects, manufacturing-line

investment and demand for new energy storage associated with renewable power

development. North America remains an important market for zinc-based long-duration

storage and utility-scale projects, although the technology mix includes both flow and

static zinc-bromine/zinc-based architectures. Europe and other regions remain potential

deployment markets where storage safety, renewable penetration and long-duration

requirements can support future adoption, but the strict ZBFB supplier base is still

limited.

Competitive Landscape Analysis

Jiangsu Hengan Energy Storage Technology Co., Ltd., Wenzhou Zinc Era Energy Co.,

Ltd. and Hubei Jun’an Energy Storage Technology Co., Ltd. are directly aligned with

the Zinc-Bromine Flow Battery scope. Jiangsu Hengan remained in production-line

optimization and trial production during 2025; the associated energy-storage battery

segment generated RMB5.1 million of revenue and recorded a 58.8% gross margin,

although the business was still at the trial-production stage. Wenzhou Zinc Era has

developed a 40 kW/100 kWh zinc-bromine flow battery module and advanced

demonstration deployment, while Hubei Jun’an has established product platforms
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including 250 kW/1,000 kWh utility-scale and 60 kW/240 kWh commercial and industrial

systems.

Report Scope

LP Information, Inc. (LPI) ' newest research report, the “Zinc-Bromine Flow Battery

Industry Forecast” looks at past sales and reviews total world Zinc-Bromine Flow

Battery sales in 2025, providing a comprehensive analysis by region and market sector

of projected Zinc-Bromine Flow Battery sales for 2026 through 2032. With Zinc-Bromine

Flow Battery sales broken down by region, market sector and sub-sector, this report

provides a detailed analysis in US$ millions of the world Zinc-Bromine Flow Battery

industry.

This Insight Report provides a comprehensive analysis of the global Zinc-Bromine Flow

Battery landscape and highlights key trends related to product segmentation, company

formation, revenue, and market share, latest development, and M&A activity. This report

also analyzes the strategies of leading global companies with a focus on Zinc-Bromine

Flow Battery portfolios and capabilities, market entry strategies, market positions, and

geographic footprints, to better understand these firms’ unique position in an

accelerating global Zinc-Bromine Flow Battery market.

This Insight Report evaluates the key market trends, drivers, and affecting factors

shaping the global outlook for Zinc-Bromine Flow Battery and breaks down the forecast

by Type, by Application, geography, and market size to highlight emerging pockets of

opportunity. With a transparent methodology based on hundreds of bottom-up

qualitative and quantitative market inputs, this study forecast offers a highly nuanced

view of the current state and future trajectory in the global Zinc-Bromine Flow Battery.

This report presents a comprehensive overview, market shares, and growth

opportunities of Zinc-Bromine Flow Battery market by product type, application, key

manufacturers and key regions and countries.

Market Segmentation

Segmentation by Type:

Dual-Flow ZBFB

Single-Flow ZBFB
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Segmentation by Rated Energy Capacity:

?100kWh

>100kWh–1MWh

>1MWh

Segmentation by Rated Discharge Duration:

Below 4 Hours

4–8 Hours

Above 8 Hours

Segmentation by Application:

Utility-Scale Storage

Renewable Energy Integration

Commercial and Industrial Storage

Others

This report also splits the market by region:

Americas

United States

Canada
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Mexico

Brazil

APAC

China

Japan

Korea

Southeast Asia

India

Australia

Europe

Germany

France

UK

Italy

Russia

Middle East & Africa

Egypt

South Africa

Israel
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Turkey

GCC Countries

The below companies that are profiled have been selected based on inputs gathered

from primary experts and analysing the company's coverage, product portfolio, its

market penetration.

Eos Energy Enterprises

Jiangsu Hengan Energy Storage Technology Co., Ltd.

Wenzhou Zinc Era Energy Co., Ltd.

Hubei Jun’an Energy Storage Technology Co., Ltd.

Key Questions Addressed in this Report

What is the 10-year outlook for the global Zinc-Bromine Flow Battery market?

What factors are driving Zinc-Bromine Flow Battery market growth, globally and

by region?

Which technologies are poised for the fastest growth by market and region?

How do Zinc-Bromine Flow Battery market opportunities vary by end market

size?

How does Zinc-Bromine Flow Battery break out by Type, by Application?
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