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When it comes to wastewater treatment, one of the primary challenges faced by
engineers and environmental scientists is the removal of nitrogen compounds.
High levels of nitrogen can have detrimental effects on water bodies and aquatic
life if not properly treated.

In recent years, researchers and professionals in the field have explored
innovative techniques to efficiently remove nitrogen, providing cleaner and safer
water resources. Among these groundbreaking methods, shortcut nitrogen
removal has emerged as a promising solution.
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The Science Behind Shortcut Nitrogen Removal

Shortcut nitrogen removal is a unique process that combines the nitrite shunt and
deammonification to convert nitrogenous compounds into harmless gases. This
process takes advantage of specific bacteria that are capable of breaking down
nitrogenous compounds more efficiently.

The Nitrite Shunt
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The nitrite shunt is a step that diverts nitrite production in the nitrification process
before it can be converted to nitrate. Typically, during conventional nitrification,
ammonia is first transformed into nitrite by one group of bacteria, followed by the
oxidation of nitrite to nitrate by another group of bacteria.

However, by enabling the nitrite shunt, the nitrite produced is redirected to a
different set of bacteria capable of converting it directly to harmless nitrogen gas.
This bypasses the conversion to nitrate, which is essential to minimize the
production of nitrous oxide, a potent greenhouse gas.

Deammonification

Deammonification, on the other hand, refers to the removal of nitrogen through a
biological process that converts ammonia directly into nitrogen gas. This process
is performed by bacteria known as anammox bacteria (anaerobic ammonia
oxidizers).

By combining the nitrite shunt and deammonification techniques, wastewater
treatment plants can achieve highly efficient nitrogen removal, reducing the need
for energy-intensive processes such as traditional nitrification-denitrification.

The Benefits of Shortcut Nitrogen Removal

Shortcut nitrogen removal offers numerous advantages compared to conventional
nitrogen removal techniques. Some of the key benefits include:

1. Enhanced Efficiency

By using the nitrite shunt and deammonification techniques, the removal of
nitrogen compounds is significantly accelerated. This results in faster treatment
processes and improved overall efficiency of the treatment plant.



2. Reduced Energy Consumption

Shortcut nitrogen removal requires less energy compared to traditional
nitrification-denitrification processes. By avoiding the conversion of nitrite to
nitrate, energy consumption is minimized, leading to cost savings and
environmental benefits.

3. Environmental Sustainability

As shortcut nitrogen removal produces less nitrous oxide, it contributes to a lower
carbon footprint compared to conventional methods. This environmentally
sustainable approach aligns with the global efforts to reduce greenhouse gas
emissions and combat climate change.

Applications of Shortcut Nitrogen Removal

Shortcut nitrogen removal has proven to be highly effective in various
applications, including:

1. Municipal Wastewater Treatment

Wastewater treatment plants can implement shortcut nitrogen removal techniques
to efficiently remove nitrogenous compounds from municipal wastewater,
ensuring the purity and safety of local water resources.

2. Industrial Wastewater Treatment

Industries that generate high levels of nitrogen-containing wastewater, such as
food processing plants and pharmaceutical companies, can greatly benefit from
shortcut nitrogen removal. This innovative approach provides a cost-effective and
sustainable solution for treating industrial effluents.

3. Sustainable Agriculture



Shortcut nitrogen removal can also be applied in agricultural settings to mitigate
the environmental impact of excessive nitrogen fertilizer use. By optimizing
nitrogen removal from agricultural runoff, shortcut nitrogen removal helps protect
water bodies from nitrogen pollution.

Shortcut nitrogen removal, through the combination of the nitrite shunt and
deammonification, offers a groundbreaking solution that revolutionizes nitrogen
removal in wastewater treatment. With enhanced efficiency, reduced energy
consumption, and environmental sustainability, this innovative approach ensures
cleaner water resources for a healthier and more sustainable future.
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Shortcut nitrogen removal, an emerging economical solution for water resource
recovery facilities, refers to the biological nitrogen removal (BNR) process
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whereby ammonia is not converted to nitrate, but instead stops at nitrite to
shortcut the conventional nitrification/denitrification process. The resulting
breakthrough single-step deammonification has significant advantages compared
to conventional BNR processes, including reduced energy requirements, reduced
carbon requirements, and reduced chemical costs.

Shortcut Nitrogen Removal--Nitrite Shunt and Deammonification is an essential
resource for facility owners and practitioners evaluating the implementation of
these advancements, including guidelines for assessing the application of various
technologies.

This book will ensure that you are able to:

understand the current research,

identify best practices, and

recognize how implementing these emerging processes affects permit
compliance, energy recovery, carbon usage, chemical addition, and solids
production.
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