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INTRODUCTION

Monitoring and controlling water quality is essential for effective wastewater
treatment and regulatory compliance. Manual methods provide only periodic
snapshots of key parameters such as ammonia, alkalinity, and phosphorus. These
intermittent measurements often delay necessary adjustments, leading to process
instability, inefficient chemical use, and missed compliance targets.

By integrating real-time titration and photometric analysis with on-line liquid
process analyzers, facilities can continuously monitor critical parameters and respond
proactively. This approach improves process stability, supports biological treatment,
enhances nutrient removal, and reduces operational costs, all while generating
reliable, actionable data to guide decision-making.

MUNICIPAL WASTEWATER ANALYSIS

Each stage of wastewater treatment presents distinct analytical challenges. From
influent screening to final discharge or reuse, water quality shifts rapidly, and with it,
the chemistry that drives treatment efficiency, permit compliance, and operational
cost. Without continuous monitoring, operators are left reacting to problems instead
of preventing them.

On-line titration and photometric analyzers offer a way forward. By placing
measurements where decisions are made, clarifiers, aeration basins, and at the
influent and effluent of the dichlorination process, plants can optimize dosing,
stabilize pH, and track nutrient loads in real time.

Fig. 1: Key analyzer locations in the treatment process.

(1) Primary Clarifiers — Ammonia, orthophosphate, chromium (VI), phenol and metals.

(2) Biological Treatment — Ammonia, nitrate/nitrite, pH, and alkalinity.

(3) Dechlorination Influent & Effluent — Total, free and bound chlorine, ammonia, and orthophosphate.
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ON-LINE TITRATION

Titration is a proven method for monitoring key
wastewater parameters like alkalinity, hardness,
and residual chlorine. On-line systems automate
this technique using precise reagent dosing and
sensor-based endpoint detection. Depending on
the application, process analyzers can perform
direct titration, standard addition for complex
matrices, or direct ISE measurements for high-
concentration ions.

Use when:

Frequent pH or alkalinity adjustments

are required
Vlanual titrations are inconsistent or
abor-intensive
Matrix effects complicate accuracy without
standard addition

ON-LINE PHOTOMETRY

Photometry measures light absorption after
a reagent forms a colored complex with the
target analyte. This technique is ideal for low-
level detection of nutrients and metals such as
phosphate, iron, and manganese. Photometry is
especially useful for effluent monitoring where
regulatory thresholds are low and precision
matters. It eliminates the subjectivity and manual
effort of colorimetric test kits and ensures
consistent results over time.

Use when:
Low-level detection is needed (ug/L—mg/L)
Manual colorimetric kits are time-
consuming or subjective
Effluent monitoring requires precise
nutrient data

Fig. 2: 2026 HD Titrolyzer

Fig. 3: 2029 HD Process Photometer

ON-LINE MONITORING OF AMMONIA

Ammonia levels in wastewater are dynamic. They drop during nitrification as bacteria
oxidize ammonia to nitrate, then rise again after chlorination when ammonia is
added to form chloramines for disinfection. This creates a dip-and-spike pattern
that manual testing can’t capture.

On-line process analyzers offer three ways to measure ammonia at mg/L levels:
direct ISE, which provides fast, reagent-free readings; standard addition with ISE,
which improves accuracy in complex matrices; and photometric analysis, which is
more sensitive at low concentrations.

For influent and post-secondary monitoring, ISE-based methods are preferred. They
handle higher concentrations, tolerate fouling better, and require less maintenance
than photometric systems, making them more practical for continuous process control.

Graph 1: Dip-and-spike pattern observed during on-line
monitoring of ammonia in wastewater treatment

Fig. 4: NH3-Selective Gas Membrane Electrode

CONCLUSION

Real-time liquid analysis allows wastewater facilities to move from reactive corrections
to proactive control. By automating titration and photometric techniques, operators
gain continuous insight into parameters that directly impact biological treatment,
nutrient removal, and disinfection performance.

Compared to manual methods, on-line analyzers deliver more frequent, more accurate

data without the need to collect grab samples, supporting tighter process control,
improved chemical efficiency, and better compliance with evolving discharge limits.
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