
A Technical Analysis of the Mercury Removal System (MRS) for 
Advanced Mercury Remediation and Recovery 

1.0 The Global Challenge of Mercury Contamination 
Mercury contamination is a critical global environmental and public health challenge. As a 
potent neurotoxin, it persists in the environment, bioaccumulates in food chains, and poses 
significant risks to ecosystems and human health. The strategic importance of developing 
advanced remediation technologies is underscored by international drivers like the Minamata 
Convention on Mercury, a global treaty designed to protect human health and the 
environment from anthropogenic emissions and releases. The pervasive nature of mercury 
pollution, stemming from decades of industrial activity and ongoing use in sectors like 
artisanal mining, demands solutions that are not only effective but also economically and 
environmentally sustainable.The primary sources and impacts of this global crisis are 
extensive, creating a clear and urgent market need for superior remediation technology. 

●​ Artisanal Gold Mining:  This sector is a major contributor to global mercury 
pollution, releasing over 1,400 tons of mercury into the environment annually. 

●​ Coal Power Plants:  The combustion of coal is the largest source of atmospheric 
mercury pollution, distributing the toxin across vast geographical areas. 

●​ Widespread Fish Contamination:  Mercury bioaccumulation has led to 40% of 
lakes in the United States having fish consumption advisories, directly impacting 
public health. 

●​ Severe Health Impacts:  Recognized by the World Health Organization (WHO) as 
one of the top ten chemicals of major public health concern, mercury is a powerful 
neurotoxin that severely affects brain development, particularly in children. 

●​ Industrial Legacy:  Decades of industrial activity from chlor-alkali plants, 
thermometer factories, and battery manufacturing have left a legacy of heavily 
contaminated sites requiring cleanup.Traditional mercury removal methods have 
consistently failed to address the full scope of this challenge. Technologies such as 
standard activated carbon and sulfide precipitation are often unable to meet modern, 
stringent regulatory standards. Their fundamental shortcomings include limited 
removal efficiency (often only 70-90%), an inability to reduce mercury to the ultra-low 
concentrations required for safe drinking water, and the generation of high-volume, 
hazardous secondary waste streams like toxic sludge or spent carbon that require 
costly specialized disposal.These limitations highlight the profound need for a novel 
technological approach capable of overcoming the technical, environmental, and 
economic barriers posed by conventional systems. 

2.0 The Mercury Removal System (MRS): Technology Overview 
The Mercury Removal System (MRS), developed by Tasmania Limited, is a specialized 
chemical treatment technology engineered to capture, remove, and recover mercury from a 
wide range of contaminated media, including water, soil, and industrial process streams. Its 
strategic importance lies in a multifaceted design that leverages four distinct mechanisms to 
address the full spectrum of mercury contamination challenges, from achieving ultra-low final 
concentrations to recovering the captured mercury in a pure, reusable form.The core 



operational principles of the MRS are based on the synergistic action of four key removal 
mechanisms, ensuring robust and comprehensive performance. 

1.​ Chemical Chelation:  Proprietary sulfur-based ligands create strong, selective 
chemical bonds with mercury ions, effectively sequestering them from the 
surrounding medium. 

2.​ Adsorption:  A specialty sorbent media, consisting of a functionalized activated 
carbon, is used to physically capture mercury molecules from solutions. 

3.​ Precipitation:  The system converts dissolved mercury into a stable and insoluble 
mercury sulfide form, causing it to precipitate out of solution for easy separation. 

4.​ Ion Exchange:  Integrated mercury-selective resin systems are employed to 
exchange any remaining mercury ions for less harmful ions, further polishing the 
treated stream. 

Comprehensive Treatment Capability 

A critical advantage and key differentiator of the MRS is its ability to treat all primary forms of 
mercury within a single system. Unlike specialized technologies that may only target one 
specific form, the MRS is effective against elemental mercury (Hg⁰), inorganic mercury salts 
(Hg²⁺), and highly toxic organic compounds like methylmercury. This comprehensive 
capability allows the MRS to be deployed in complex contamination scenarios where 
multiple forms of mercury are present, eliminating the need for costly and inefficient 
multi-technology treatment trains.This unique technical design enables the MRS to deliver 
superior performance, which is best understood through a direct comparison with incumbent 
remediation technologies. 

3.0 Comparative Analysis of Remediation Technologies 
A technology's true value is best understood through direct comparison against established 
alternatives. This section provides a quantitative and qualitative analysis of the Mercury 
Removal System (MRS) versus leading competitors—including activated carbon, chemical 
precipitation, and specialized ion exchange—across four key performance vectors: removal 
efficiency, mercury recovery, waste generation, and overall cost-effectiveness. 

3.1 Performance: Removal Efficiency and Final Concentration Limits 

The primary measure of any remediation technology is its ability to consistently reduce 
contaminant levels to below regulatory limits. The following analysis compares the 
performance of MRS against specific commercial alternatives.| Technology | Typical 
Removal Efficiency (%) | Achievable Final Hg Level (µg/L) | Notes on Compliance || ------ | 
------ | ------ | ------ || MRS | 99.5-99.98% | <2 (often <1) | Consistently meets and exceeds 
EPA and WHO standards. || Activated Carbon (Darco Hg®) | 70-90% | ~10-50 | Fails to 
consistently meet EPA standard of <2 µg/L. || Sulfide Precipitation | 90-96% | ~10-50 | Fails 
to consistently meet EPA standard of <2 µg/L. || Chemical Precipitation (TMT-Mercury) | 
95-98% | ~5-10 | Approaches, but does not reliably meet, the EPA standard. || Ion Exchange 
(MetalZorb®-Hg) | >99% | <1 | Meets EPA standard but at a significantly higher operational 
cost. | 
This data demonstrates that while certain specialized technologies can achieve low 
concentrations under specific conditions, only the MRS reliably meets the most stringent 
global standards in a cost-effective and operationally flexible manner. 



3.2 Economic Viability: Mercury Recovery and Revenue Generation 

The MRS introduces a unique economic model that fundamentally changes the financial 
equation of environmental remediation. The system is designed to recover captured mercury 
as a 98%+ pure, commercial-grade elemental product. This recovered mercury is saleable, 
allowing operators to generate a revenue stream that can offset 30-60% of total treatment 
costs. This capability transforms a costly environmental liability into a potential asset. In stark 
contrast, competing technologies like activated carbon and chemical precipitation offer no 
recovery value and only generate additional costs associated with hazardous waste 
disposal. 

3.3 Environmental Footprint: Waste Generation Profile 

The environmental impact of a remediation process extends to the waste it produces. The 
MRS is engineered for minimal waste generation, producing up to 80% less waste volume 
than comparable activated carbon systems. The spent media is  regenerable 3-5 times 
with over 90% capacity retention , further minimizing its environmental footprint. Due to 
the stability of the captured mercury, the final waste can often pass regulatory tests (TCLP) 
for classification as non-hazardous. This contrasts sharply with the high-volume hazardous 
waste produced by activated carbon (spent carbon requiring incineration or landfilling) and 
the toxic sludge generated by precipitation methods, both of which present significant 
disposal and long-term liability challenges. 

3.4 Operational Profile: Cost-Effectiveness 

By combining high efficiency, minimal waste, and revenue-generating resource recovery, the 
MRS demonstrates a significantly lower total cost of ownership. The inclusion of recovery 
value is critical to understanding the net cost advantage.| Method | Operating Cost (per m³) | 
Recovery Value (per m³) | Net Cost (per m³, post-recovery) || ------ | ------ | ------ | ------ || MRS 
| $3-8 | $2-5 | $1-6 || Activated Carbon | $5-12 | $0 | $5-12 || TMT-Mercury | $8-15 | $0 | 
$8-15 || Ion Exchange | $15-30 | $0-2 | $13-30 | 
As shown, the MRS demonstrates a 20-70% lower net operating cost compared to the 
alternatives. This cost profile, driven by the unique mercury recovery mechanism, 
fundamentally redefines remediation projects from pure cost centers to operations with the 
potential for partial or full cost recovery, a capability absent in all competing 
technologies.This compelling performance and cost data is not merely theoretical but has 
been validated through numerous real-world field deployments. 

4.0 Validated Performance: Field Application Case Studies 
The strategic value of any advanced technology is ultimately proven through its performance 
in real-world conditions. The following five case studies summarize the successful 
deployment of the Mercury Removal System across a diverse range of challenging 
scenarios, demonstrating its effectiveness, versatility, and unique economic benefits. 

Case Study 1: Artisanal Gold Mining, South Africa 

●​ Scenario:  Gold Mine Mercury Contamination 
●​ Problem:  A stream in an artisanal gold mining area was heavily contaminated with 

mercury from the amalgamation process, showing initial levels of 180 µg/L total 
mercury—90 times the EPA drinking water limit. 



●​ Solution:  A continuous flow MRS was deployed to treat the stream at a rate of 12 
m³/hour. 

●​ Quantified Results: 
●​ Final mercury concentration was reduced to 1.2 µg/L, achieving a 99.3% removal 

rate and bringing the water into compliance with the EPA standard (<2 µg/L). 
●​ The system recovered 2.1 kg of 98% pure mercury per month. 
●​ The sale of recovered mercury generated R 9,450/month in revenue, exceeding the 

monthly operating cost of R 6,200 and resulting in a net profit of R 3,250/month. 

Case Study 2: Former Thermometer Factory Site Cleanup 

●​ Scenario:  Industrial Site Cleanup 
●​ Problem:  Soil and groundwater at a former thermometer factory were contaminated 

with mercury from 40 years of operation, with soil levels up to 45 mg/kg and 
groundwater at 28 µg/L. 

●​ Solution:  A combined approach using an MRS solution for soil washing and a 
pump-and-treat system for groundwater remediation was implemented over eight 
months. 

●​ Quantified Results: 
●​ Soil mercury levels were reduced by 97% to <5 mg/kg, meeting residential standards. 
●​ Groundwater mercury concentration was reduced to <1 µg/L. 
●​ A total of 84 kg of commercial-grade elemental mercury was recovered. 
●​ The value of the recovered mercury (R 378,000) offset 20% of the total treatment 

cost, which was R 1.85M compared to an estimated R 4.2M for traditional excavation 
and disposal. 

●​ The site was granted an unrestricted use certificate. 

Case Study 3: Chlor-Alkali Plant Decommissioning 

●​ Scenario:  Industrial Decommissioning 
●​ Problem:  A chemical facility shutting down its mercury cell technology required a 

comprehensive cleanup of process water, equipment, and building materials 
contaminated with an estimated 2,500 kg of mercury. 

●​ Solution:  The MRS was used for water treatment, vapor capture during demolition, 
and equipment washing. 

●​ Quantified Results: 
●​ Process water was treated from 1,200 µg/L down to <2 µg/L for safe discharge. 
●​ Airborne mercury vapor concentrations were reduced from 45 µg/m³ to <1 µg/m³. 
●​ The project recovered 2,340 kg of mercury (94% of the estimated inventory) at 99.2% 

purity. 
●​ The recovered mercury had a market value of R 10.5 million, which far exceeded the 

project cost of R 4.8 million, generating a net profit of R 5.7 million. 

Case Study 4: Artisanal Mining Mercury Vapor Exposure Reduction 

●​ Scenario:  Public Health Intervention 
●​ Problem:  Small-scale gold miners were burning mercury-gold amalgam in the open, 

creating hazardous mercury vapor levels exceeding 50 µg/m³ and causing acute 
health issues. 



●​ Solution:  Portable MRS retort systems were deployed to provide an enclosed 
heating process that captures, condenses, and purifies mercury vapor. 

●​ Quantified Results: 
●​ Mercury vapor in work areas was reduced from >50 µg/m³ to <2 µg/m³. 
●​ The system captured 95% of the mercury for reuse, eliminating its release to the 

atmosphere. 
●​ Miners reduced their operating costs by 30% by reusing the recovered mercury. 
●​ Acute mercury poisoning cases in the community were dramatically reduced. 

Case Study 5: Laboratory Mercury Spill Emergency Response 

●​ Scenario:  Emergency Spill Response 
●​ Problem:  A spill of 4.5 liters of elemental mercury in a laboratory resulted in unsafe 

mercury vapor levels of 35 µg/m³. 
●​ Solution:  An emergency MRS spill kit was deployed, utilizing a specialty sorbent for 

liquid mercury, a chelating solution for cracks, and an air scrubber for vapor. 
●​ Quantified Results: 
●​ Over 95% of the liquid mercury (4.3 liters) was recovered. 
●​ Vapor levels were reduced to <1 µg/m³ within 48 hours, allowing for safe 

reoccupancy. 
●​ The response was completed in three days at a cost of R 65,000, compared to an 

estimated R 280,000+ for a traditional hazmat contractor.These field results are 
substantiated by extensive, certified laboratory data that forms the foundation of the 
technology's performance claims. 

5.0 Laboratory and Regulatory Validation 
Robust field performance must be supported by certified laboratory testing and a clear 
pathway to regulatory compliance. The Mercury Removal System has undergone extensive 
independent testing to validate its efficiency, capacity, and safety, and it is engineered to 
meet or exceed the world's most stringent environmental standards. 

Independent Laboratory Performance Data 

Testing conducted at certified facilities, including the University of the Witwatersrand, has 
consistently validated the core performance metrics of the MRS technology across all major 
forms of mercury contamination. The system reliably reduces high initial concentrations to 
levels well below the U.S. Environmental Protection Agency (EPA) Maximum Contaminant 
Level (MCL) for drinking water.| Mercury Form | Initial Conc. | Final Conc. | Removal % | EPA 
MCL || ------ | ------ | ------ | ------ | ------ || Hg²⁺ (inorganic) | 500 µg/L | 0.8 µg/L | 99.84% | 2 
µg/L || Methylmercury | 180 µg/L | 1.2 µg/L | 99.33% | 2 µg/L || Elemental Hg⁰ | 850 µg/L | 1.5 
µg/L | 99.82% | 2 µg/L | 
Further laboratory analysis has confirmed other key performance characteristics. The 
specialty sorbent media demonstrates a  breakthrough capacity of 85 g Hg per kg  (the 
operational limit for high efficiency) and a  saturation capacity of 120 g Hg per kg  (its 
maximum loading). The media is regenerable 3-5 times while retaining over 90% of its 
capacity. Additionally, the system exhibits rapid kinetics, achieving greater than 99% mercury 
removal in just 5 to 20 minutes of contact time, which allows for smaller system footprints 
and higher throughput. 



Regulatory Compliance and Standards 

The Mercury Removal System is designed for global applicability and meets the 
requirements of major international and national regulatory bodies. Its performance 
consistently achieves final concentrations below the EPA standard for drinking water (<2 
µg/L) and the more stringent WHO guideline (<1 µg/L). The technology is fully aligned with 
the global mercury reduction goals of the Minamata Convention. In South Africa, it has 
secured approvals from key agencies, including the Department of Water and Sanitation for 
potable water treatment, demonstrating its viability for the most sensitive applications. 

6.0 Conclusion: A Paradigm Shift in Mercury Remediation 
The evidence presented throughout this analysis confirms that the Mercury Removal System 
(MRS) represents a paradigm shift in the approach to mercury remediation. It moves beyond 
the traditional model of contaminant removal and disposal, introducing a holistic solution that 
is technically superior, environmentally responsible, and economically advantageous. By 
integrating ultra-high efficiency removal with revenue-generating resource recovery, the MRS 
effectively addresses the shortcomings of conventional technologies and provides a viable 
path forward for tackling the global mercury crisis.The primary advantages of the Mercury 
Removal System establish it as the premier technology in its class: 

●​ Ultra-Low Final Concentrations:  Consistently achieves mercury levels below the 
strictest global drinking water standards (<2 µg/L and often <1 µg/L), a feat 
unattainable by most competing systems. 

●​ Revenue-Generating Mercury Recovery:  Uniquely recovers 98%+ pure, saleable 
mercury, creating a revenue stream that offsets 30-60% of operational costs and 
transforms a liability into an asset. 

●​ Comprehensive Treatment of All Mercury Forms:  Provides a single, robust 
solution for treating elemental (Hg⁰), inorganic (Hg²⁺), and highly toxic organic 
mercury, eliminating the complexity and cost of multi-technology systems. 

●​ Superior Cost-Effectiveness and Environmental Profile:  Delivers a 20-70% 
lower net operating cost than alternatives while generating 80% less waste than 
activated carbon and producing no toxic sludge.The Mercury Removal System is the 
only commercially available technology that holistically addresses the technical, 
environmental, and economic challenges of mercury contamination, making it the 
definitive solution for industries, governments, and communities seeking to 
permanently eliminate this persistent toxic threat. 
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