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How Can We Create A More
Effective Densified Sludge?

As effluent requirements get more
stringent, flow rates increase, and
energy and land costs rise, there is a
growing need for new ways to intensify
treatment processes. Densified sludge is
an intensification strategy for wastewater
treatment that can improve both
treatment capacity and effluent quality
compared to conventional activated
sludge systems. There are various ways
to intensify treatment, including those
that promote sludge densification.
A very effective way to achieve true
densified sludge is with a pure biology
approach, using a time-based batch
control strategy to manage the treatment
environment. Done this way, densified
sludge can significantly improve
treatment outcomes in a more controlled
environment, compared to flow-through
activated sludge or even flow-based batch
systems.

What Is True Densified Sludge?

True densified sludge uses selective
biology to establish more compact flocs,
with particles ranging between 200 um
and 400 um. Denser particles settle more
quickly, creating more concentrated
mixed liquor suspended solids (MLSS).
Densified sludge reduces the sludge
volume index (SVI), with a target SVI30
of less than 80 mL/g, compared to 100
to 150 mL/g of conventional activated
sludge. The process also shows greater
phosphorus removal over traditional
activated sludge and improved removal
of nitrogen, biological oxygen demand
(BOD), and total suspended solids (TSS).

To achieve these results, operators must
control the reactor conditions to create
more intense and effective “feast and
famine” phases. An anaerobic stage
encourages the growth of slow growing

bacteria, in most cases phosphorus
accumulating organisms (PAOs), while
controlling filamentous bacteria that can
cause poor settling. During this stage,
influent is fed from the bottom directly
to the biomass to create feast conditions
and maximize food-to-microorganism
(F/M) ratio. This promotes the release of
phosphorous and extracellular polymeric
substances (EPS), the latter of which are
like a natural glue that allows sludge
particles to stick together and densify.
The substrate is then diluted or reduced
to create a famine cycle. The combination
of feast and famine conditions enhances
the formation of densified sludge and
improves settleability.

Strategic wasting is also essential —
removing lighter and smaller particles
while favoring the denser ones.
Specialized technology can enable

uniform wasting throughout the tank to
encourage the growth of more settleable
biomass, rather than single point wasting
or the need for mechanical separators
such as hydrocyclones. Altogether,
effective feeding combined with
uniform wasting leads to more effective
densification.

The Importance of A

Time-Based Control Strategy

The Aqua TruDense™ True Densified
Sequencing Batch Reactor is a technology
featuring a time-based batch operation
to develop true sludge densification. In
batch processing, all of the treatment
stages, including feast and famine phases,
occur in the same tank, which makes
them more pronounced. Combining
this with time-based controls offers
the ability to precisely control the feed
phase and the anaerobic conditions.
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This ultimately leads to better storage
of carbon and other polymers during
the feast phase and more efficient use of
these stored materials during the famine
phase, resulting in more effective nutrient
removal rates.

The defined phases in time-based batch
processing offer greater hydraulic control
and thus a more stable environment
for microorganisms to develop. This is
harder to achieve in other systems, such
as continuous-flow systems or even flow-
based batch systems. These processes can
do selective wasting but have less control
over the feast/famine cycles. Finally, with
time-based batch systems, operators gain
improved control over settling times and
how and when to remove the desired
sludge particles.

Benefits Of Densified
Sludge Technology

Densified sludge technology offers several
significant advantages for wastewater
treatment operations:
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and phosphorus removal.

Reduced footprint. In

Increased system capacity. By
combining several processes in
a single tank, along with higher
MLSS and faster settling, the
total capacity increases by 20%
to 25%.

Improved settling times. The
larger particles settle faster,
with some tests showing
reductions in SVI. This increases
system capacity, allowing the
system to handle more flow
and perform better throughout
the year.

Enhanced nutrient removal
rates. Intensified treatment
improves the rates of nitrogen

greenfield or retrofit projects,
true densified sludge reduces
the necessary footprint by
about 20% compared to batch
activated sludge systems and
greater than 50% reduction
compared to flow through
activated sludge systems.

Pure biology densified sludge using
time-based batch processing offers
a practical way to enhance nutrient
removal in existing facilities with a single
tank concept. By combining advanced
biological process control with efficient
system design, the Aqua TruDense™
system offers a cost-effective way to
expand capacity and enhance effluent
quality — all while minimizing chemical
addition for nutrient removal. l
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