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WHAT IS POTASSIUM
PERMANGANATE & SODIUM

(LIQUID) PERMANGANATE?

Permanganate is a chemical compound composed of
manganese and oxygen. The chemical formulas for potassium
permanganate and sodium permanganate are KMnO, and
NaMnOQ,, respectively. When dissolved in water, permanganate
ions give the water a distinctive purple color, which can range

from light pink to deep purple depending on their concentration.

Permanganate is known for its strong oxidizing properties,
which means it can react with a wide variety of organic and
inorganic compounds. This makes it highly effective in water
treatment processes for the breakdown, neutralization, and
removal of metals and other chemical contaminants.

HOW DOES OUR CAIROX®
POTASSIUM PERMANGANATE OR

CARUSOL®LIQUID PERMANGANATE
CLEAN WATER?

In mining operations, water becomes polluted with various
chemicals and metals that are harmful to the environment

if not properly treated. Our CAIROX or CARUSOL
permanganate products act as oxidants in water treatment,
meaning they facilitate the transfer of electrons from harmful
substances to themselves. This process, known as oxidation,
breaks down organic matter and oxidizes dissolved metals to
convert the toxic substances into less harmful forms. Physical
treatment processes such as clarification and filtration can
then be used to remove the oxidized contaminants.

OXIDATION MECHANISM

The oxidation process with CAIROX or CARUSOL typically
involves the transfer of oxygen atoms to the contaminant
molecules. Permanganate ions (MnO,’) react with organic
and inorganic pollutants by breaking their chemical bonds,
thereby degrading them into simpler, less toxic compounds.
For example, in the case of cyanide contamination from
mining activities, CAIROX or CARUSOL liquid permanganate
can oxidize cyanide ions (CN") into less harmful substances
like cyanate (OCN-), ammonium (NH,*), nitrogen gas (N.) and
carbon dioxide (CO,).

The by-products of permanganate oxidation reactions are
hydrous manganese oxides, which can act as effective
coagulant and adsorption aids, helping to remove other
impurities (e.g., positively charged ions, organics, hydrogen
sulfide) and reduce or eliminate the usage of other
treatment chemicals.




WHERE IS CAIROX® POTASSIUM
PERMANGANTE OR CARUSOL®
LIQUID PERMANGANATE USED?

1.Mining Industry: The mining industry generates large
volumes of wastewater containing heavy metals, metal
cyanides, and other contaminants. These pollutants can
severely impact local ecosystems if released untreated.
CAIROX potassium permanganate or CARUSOL liquid
permanganate are employed in mining wastewater
treatment plants to effectively neutralize cyanide
compounds and oxidize heavy metals such as iron,
manganese, arsenic, and thallium. By facilitating the
breakdown of these pollutants, our permanganate products
help ensure that discharged water meets environmental
standards and poses minimal risk to aquatic life.

2.Industrial Applications: Beyond mining, CAIROX and
CARUSOL find applications in various industrial sectors
where wastewater contains organic pollutants, oils, sulfur-
containing compounds (e.g., HZS) or metals. Industries such
as chemical manufacturing, food and beverage production,
metal processing and plating, soil remediation, and textile
production utilize permanganate for wastewater treatment
to comply with environmental regulations and minimize their
ecological footprint.

SAFETY CONSIDERATIONS

e Dosage Control: Proper dosing of CAIROX and CARUSOL
is critical to optimizing treatment performance and cost,
and to prevent overdosing, which can result in residual
permanganate in treated water.

e Environmental Impact: Residual concentrations of CAIROX
or CARUSOL must be monitored to ensure they comply with
regulatory standards before discharged water re-enters
natural ecosystems.

¢ Health Concerns: Direct exposure to permanganate can
irritate the skin, eyes, and respiratory tract. Therefore,
personal protective equipment (PPE) and safety protocols
are essential during handling and application.

BENEFITS OF USING CAIROX®
POTASSIUM PERMANGANATE OR

CARUSOL® LIQUID PERMANGANATE
IN WASTEWATER TREATMENT

e Efficiency: CAIROX potassium permanganate and
CARUSOL liquid permanganate are highly effective in
treating a wide range of contaminants due to their strong
oxidizing properties. They can also improve performance
and reduce required maintenance of downstream treatment
processes (e.g., filtration systems).

¢ Versatility: They can target both organic and inorganic
pollutants, making it suitable for diverse industrial
wastewater treatment applications.

e Safety: When used correctly and in controlled amounts,
CAIROX and CARUSOL are considered safe chemicals for
water treatment processes. Proper monitoring and dosing
ensure that their impact on the environment is minimized.

¢ Cost-Effectiveness: Despite being a potent oxidizing agent,
CAIROX and CARUSOL are relatively affordable compared
to some other alternative treatment methods. Its efficiency
in breaking down contaminants translates to lower
operational costs and reduced environmental impact over
time.

HOW SAFE ARE CAIROX®

POTASSIUM PERMANGANATE &
CARUSOL® LIQUID PERMANGANATE?

CAIROX and CARUSOL are powerful chemicals that must be
handled with care to ensure safety for both operators and the
environment. While they are effective in treating wastewater,
improper handling or excessive use can lead to

unintended consequences. Carus can help address any safety
concerns as part of our extensive on-site technical assistance
for chemical application and product safety training.




GOLD MINING OPERATIONS

Gold mining operations involve extracting gold from ore using
various methods, including cyanidation. Cyanide is commonly
used to dissolve and separate gold from its ores, forming
cyanide-containing wastewater known as cyanidation tailings.
These tailings are rich in cyanide ions (CN7), which must be
treated to meet environmental regulations before discharge
into natural water bodies.

CHALLENGES

1. Environmental Impact: Cyanide is toxic to aquatic life even
at low concentrations. Discharging untreated cyanide-
containing wastewater can lead to ecological harm,
affecting aquatic life and water quality downstream.

N

. Regulatory Compliance: Mining companies are required to
comply with stringent environmental regulations that limit
the concentration of cyanide and other contaminants in
discharged wastewater. Failure to meet these standards can
result in fines and legal penalties.

w

. Production Loss: Inability to effectively treat and remove
contaminants from the wastewater can reduce overall plant
throughput and result in significant production losses.

SOLUTION: CARUSOL® LIQUID
PERMANGANATE TREATMENT

In response to these challenges, the mining company
implemented a wastewater treatment system utilizing

our CARUSOL liquid permanganate as a key component.
Permanganate was chosen for its strong oxidizing properties,
which enable it to effectively oxidize cyanide ions into less
harmful compounds, such ascyanate (OCN-), nitrogen,(N,), and
carbon dioxide (CO,).

IMPLEMENTATION & RESULTS

1. Treatment Process: Cyanide-containing wastewater from
the gold mining operation was first neutralized to a pH
range suitable for permanganate oxidation. CARUSOL was
then introduced into the wastewater stream to initiate
cyanide ion oxidation reactions.

2. Oxidation Mechanism: Permanganate acts as an oxidant
by accepting electrons from cyanide ions, causing them
to break down into less harmful cyanate and carbon
dioxide. This process, known as decomposition, effectively
detoxifies cyanide and reduces its environmental impact.

3. Monitoring & Control: Continuous monitoring of CARUSOL
dosage and residual cyanide levels ensured that treatment
objectives were met consistently. Adjustments to treatment
parameters were made as necessary to optimize oxidation
efficiency and maintain compliance with regulatory
standards.

ENVIRONMENTAL &
OPERATIONAL BENEFITS

e Environmental Protection: By treating cyanide-containing
wastewater with CARUSOL liquid permanganate, the mining
company mitigated potential environmental risks associated
with cyanide toxicity. Treated effluents met regulatory
requirements for discharge, safeguarding local ecosystems
and water quality.

¢ Operational Efficiency: CARUSOL oxidation offered a
cost-effective and efficient solution compared to alternative
treatment methods. It facilitated the rapid breakdown
of cyanide compounds, reducing treatment time and
operational costs associated with wastewater management.



C STUDY CO

The successful application of CARUSOL® liquid permanganate
in treating cyanide-contaminated wastewater from gold
mining operations demonstrates its effectiveness as a
sustainable solution for environmental stewardship. By
harnessing the oxidizing power of permanganate, mining
companies can mitigate the environmental impact of cyanide
pollution and uphold their commitment to responsible mining
practices. As regulatory standards evolve and sustainability
practices gain prominence, permanganate provides a valuable
tool in achieving compliance and promoting ecosystem

health in mining-affected regions. Continued innovation and
collaboration in water treatment technologies will further
enhance the efficacy and sustainability of permanganate-
based treatment solutions across diverse industrial sectors.

LUSION

FUTURE TRENDS & INNOVATIONS IN

PERMANGANATE USAGE

As environmental regulations continue to tighten globally, the
demand for effective and sustainable wastewater treatment
solutions grows. Innovations in permanganate applications
and integration with advanced treatment technologies

are expected to enhance its efficiency and reduce overall
treatment costs.
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ADVANCED OXIDATION

PROCESSES (AOPS):

Combining CAIROX® potassium permanganate or CARUSOL®
liquid permanganate with other advanced oxidation
processes, such as ultraviolet (UV) irradiation, hydrogen
peroxide (H,0,), or sodium hypochlorite (NaClO) addition,
enhances its oxidizing power and extends its applicability

to challenging contaminants. These synergistic approaches
promote the degradation of persistent organic pollutants and
pharmaceutical residues in wastewater streams.

CONCLUSION

CAIROX potassium permanganate and CARUSOL liquid
permanganate play a crucial role in modern wastewater
treatment, particularly in industries like mining where
pollutants pose significant environmental challenges. By
harnessing its oxidizing power, permanganate facilitates the
transformation of harmful contaminants into less toxic forms,
ensuring that discharged water meets stringent regulatory
standards and safeguards ecosystems. As industries evolve
towards sustainable practices, ongoing research and
innovation in permanganate application promise continued
advancements in wastewater treatment efficacy and
environmental stewardship. Embracing these technologies
underscores a commitment to safeguarding water resources
and promoting a healthier planet for future generations.
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