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Dear reader,

In this issue

Fundamental changes are evident in the power industry. From
a highly regulated and monopolistic industry, it is evolving
rapidly into a marketplace defined by increasing competition
and deregulation. Technology providers should be in the game
allowing power companies to focus on their core business,
producing electricity at maximum efficiency.
In modern power plants, Steam and Water Analysis Systems
(SWAS) have become an essential element in corrosion control
and failure prevention. As a specialist manufacturer of on-line
water analyzers, AppliTek is challenged with offering you the
best in industrial grade analytics for water analysis, from standalone analyzers to complete industrial monitoring systems.
We invite you to take a closer look at our latest developments
in this area, either in this newsletter or on our website
www.applitek.com.

EnviroLyzer and TitriLyzer Series
Cost-effective, on-line monitoring for efficient water
management in the power industry

The usual suspects
A breakdown of the top-12 of most requested
chemical parameters in the water and steam cycle.

Product news: SulPhos
Simultaneous determination of sulphite and
phosphate in steam boilers

With analytical regards,
AppliTek NV

Read more:

Discover the On-line Analyzers Suite on www.applitek.com

Introduc on

EnviroLyzer and TitriLyzer Series:
Cost-effective, on-line monitoring for eficient water
management in the power industry.

TitriLyzer® Series
EnviroLyzer® Series

The requirements of the power industry for high purity water has urged
manufacturers of instrumentation and analyzers capable of detecting critical
process parameters and contaminants at very low levels. In AppliTek’s vision,
any on-line analyzer should not only demonstrate high performance in the lab,
but also become an integral part of the process: the water and steam cycle.

Bridging the gap between industrial and
environmental applicaons
Ease-of-use, robustness and analytical performance were keywords when
we designed the compact EnviroLyzer® and TitriLyzer® Series. The
flexible analyzer mainframes allow a perfect on-line duplicate of any
standard or laboratory wet-chemical method, with an excellent analytical
performance and incorporated smart features to reduce down-time and
unnecessary intervention.

• Single methodology, factory set measuring range (higher ranges
available on request)

• Minimalistic design: small footprint, less complexity
• Complete separation between electronics and wet part
• Smart features: automatic calibration, validation, cleaning
• Up to eight (8) sampling points possible
• Incorporated industrial panel PC with AppliTek controller software
• Extended data communication and exchange features
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On-line, automac colorimetry for boiler
feed water and condensate
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www.applitek.com

Close-up of the 5.7” human interface of the on-line silica analyzer.
The industrial panel PC uses both menu buttons and a touch screen.

The EnviroLyzer® Series have already been used in a myriad of
applications in the power industry. As with all of AppliTek’s
colorimeters, the compact proprietary photometer assembly
with magnetic stirrer is at the heart of the on-line analyzer.
Consumption of reagents is reduced by low volume analysis,
while a long optical path length assures high sensitivity. There is
no direct contact between the optical parts and the sample (or
reagents), to avoid fouling or corrosion of the optics. A narrowband optical filter avoids all influence from ambient light.

On-line, automac trimetry
For a number of applications titration is the preferred method.
AppliTek is a specialist in high precision titration and uses
different titrimetric techniques in function of the measuring
range, the application and parameter. Acid-base, redox or
precipitation titration are typically used in the potentiometric
configuration, where the endpoint is determined by use of a pair
of electrodes or a combination electrode, i.e. the indicator and
reference electrode.

Smart features reduce human intervenon
Each model of the EnviroLyzer® and TitriLyzer® Series is factory
calibrated in function of the set measuring range and generally
requires no recalibration. A preprogrammed cleaning cycle with
demineralized water is standard and includes the sample lines,
oxidation vessel and/or analysis vessel, in order to eliminate cross
interference. An automatic validation cycle with standard
solutions can be programmed in order to check the analysis
program and analyzer functionality. AppliTek’s controller software
allows to program the sequence and interval of validation,
cleaning and analysis cycle, but also to generate alarms when
results are out of range.

Data exchange and supervision funcons
The EnviroLyzer® and TitriLyzer® mainframes use the same
incorporated high performance industrial panel PC running
AppliTek’s proprietary controller-database software UPAMATIC®
to control all analysis steps, actions and logs. This fully integrated
software platform not only acts as the human interface but also
features a host of functions specifically designed for industrial
monitoring needs. If necessary, an optional add-on unit can be
installed in order to create a secure VPN (Virtual Private Network)
connection between the client (the analyzer) and the host (PC,
mobile device).
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Overview of applications
Product

Descripon

Short specs

EnviroLyzer® Silica
Silica forms hard and difficult to remove silica deposits and
is the main cause behind failures of turbines and boilers. The
silica configuration of the EnviroLyzer Series is optimized
for measuring Si in pure waters, by means of a sensitive
colorimetric measurement using a molybdate solution.

Measuring ranges
0 - 100 µg/L, 0 - 1000 µg/L Si
Conform with
APHA 4500-SiO2 (C)
Detection limit
≤ 1 µg/L Si
Cycle time
10 minutes

EnviroLyzer® Phosphate
Phosphate is an additive frequently used for pH control in
boiler operation with the goal of minimizing corrosion. The
phosphate configuration of the EnviroLyzer Series is a high
performance colorimetric water analyzer available with two
different methods, depending on the measuring range:
molybdate or vanadate-molybdate color reaction.

EnviroLyzer® Hydrazine
Hydrazine is an oxygen scavenger used in boiler feedwater.
Excess dosing, however, can in itself lead to increased risk of
corrosion. The hydrazine configuration of the EnviroLyzer
Series is capable of measuring low levels in pure waters, by
means of an analysis using p-dimethylaminobenzaldehyde.

Measuring ranges
0 - 1000 µg/L, 0 - 10000 µg/L P
Conform with
APHA 4500-P / 4500-P (C)
Detection limit
≤ 1 µg/L (M) / ≤ 10 µg/L (V)
Cycle time
10 minutes

Measuring ranges
0 - 500 µg/L N2H4
Conform with
ASTM D3185-07
Detection limit
≤ 1 µg/L N2H4
Cycle time
10 minutes

EnviroLyzer® Iron II / III / total
Traces of iron in boiler systems indicate a progressive stage
of tube corrosion that is likely to cause failures and even
accidents. Determination of both Fe(II) and Fe (III) species by
the 2,4,6–tris(2-pyridyl)–1,3,5–triazine (TPTZ) color reaction is
a cost-effective and reliable way to measure low levels of
iron in this type of process water.

EnviroLyzer® Ammonia
Ammonia is commonly used to raise the pH of condensate
and feedwater. Results on ammonia can also be used as an
alternative indicator of hydrazine levels (after decomposition). The ammonia configuration of the EnviroLyzer Series
is a colorimetric measurement based on either the Berthelot
method or the USEPA Nessler method for higher ranges.

EnviroLyzer® DEHA
Oxygen scavengers such as DEHA (diethylhydroxylamine) are
essential to reduce levels of dissolved oxygen and should be
monitored to avoid both under as overdosing. The DEHA
configuration of the EnviroLyzer Series is based on a color
reaction with the 3-(2-pyridyl)-5,6-bis(4-phenylsulfonic acid)1,2,4-triazine disodium salt (PDTS).

Measuring ranges
0 - 1000 µg/L Fe
Conform with
TPTZ method
Detection limit
≤ 5 µg/L Fe
Cycle time
10 minutes

Measuring ranges
0 - 1000 µg/L, 0 - 2500 µg/L N
Conform with
APHA 4500-NH3 / N.A.
Detection limit
≤ 5 µg/L / ≤ 10 µg/L N
Cycle time
25 minutes (B) / 10 minutes (N)

Measuring ranges
0 - 500 µg/L DEHA
Conform with
N.A.
Detection limit
≤ 5 µg/L DEHA
Cycle time
12 minutes
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Product

Descripon

Short specs

EnviroLyzer® Chlorine (free)
Chlorine is an oxidizing agent acting as a biocide in various
types of water and in particular to avoid biofouling in boiler
and cooling water systems. Free Cl2 levels are determined by
means of the DPD colorimetric analysis method (N,N-diethyl
-1,4-phenylene diammonium sulphate).

Measuring ranges
0 - 1500 µg/L Cl2
Conform with
APHA 4500-Cl (G)
Detection limit
≤ 10 µg/L Cl2
Cycle time
10 minutes

Hardness analysis
Total hardness levels can be an important water quality
index in the whole steam cycle, from the makeup water to
the cooling tower. Both the EnviroLyzer Series as well as
the TitriLyzer Series can be employed for determination of
hardness levels, with specific measuring ranges (ppp/ppm)
and corresponding standard methods.

TitriLyzer® Alkalinity - TA/TAC
Alkalinity values can come from carbonate or bicarbonate
ions. Like hardness it is indicative of increased scaling risks in
cooling water systems. TA/TAC is the French abbreviation of
titre alcalimétrique/titre alcalimétrique complet (Eng. PA/MA),
a special type of alkalinity that can be used to calculate concentrations of hydroxide, carbonate and bicarbonate.

TitriLyzer® Sulphite
Sodium sulphite and metabisulphite are inorganic types of
oxygen scavengers with effectiveness depending on temperature. Since excess sulfite ions in boiler water lower pH and
promote corrosion, it is a critical boiler parameter that requires monitoring. Analysis of sulphite is determined on the
TitriLyzer mainframe by means of a iodometric (iodine)
titration.

EnviroLyzer® ISE Sodium
Sodium is a critical dissolved compound in the steam cycle.
Specific or cation conductivity are often used for Na measurements, with compromised limits of detection (LOD) as a
result. The low sodium configuration of the EnviroLyzer ISE
Series harnesses a special ISE flow cell specifically designed
for determining ppb levels of sodium in pure waters.

EnviroLyzer® ISE Chloride
Traces of chloride lead to accelerated corrosion. Chlorides
are normally removed in the makeup water plant but may
enter the steam cycle through leaks. The EnviroLyzer ISE
conducts a straightforward, direct measurement using a
chloride ion specific electrode in a flow cell.

Measuring ranges
0 - 100 µg/L CaCO3 (E)
10 - 1000 mg/L CaCO3(T)
Conform with
APHA 2340 (C)
Detection limit
≤ 5 µg/L (E) / Range depending (T)
Cycle time
10 minutes (E) / 15 minutes (T)

Measuring ranges
Several ranges available
Conform with
APHA 2320 (B)
Detection limit
Depending on measuring range
Cycle time
10 minutes

Measuring ranges
0 - 100 mg/L SO3
Conform with
APHA 4500-SO3 (modified)
Detection limit
Depending on measuring range
Cycle time
10 minutes

Measuring ranges
0 - 100 µg/L Na +
Conform with
N.A.
Detection limit
≤ 0.1 µg/L Na +
Cycle time
Continuous

Measuring ranges
1 - 10 mg/L, 0 - 1000 mg/L ClConform with
ASTM D512
Detection limit
≤ 0.5 mg/L ClCycle time
5 minutes or continuous
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Demineraliza on

Chemical process parameters in reverse osmosis
and ion-exchange makeup water plants
Makeup water plants are tangled between two diametrically opposed situations:
a constantly fluctuating quality of raw water against a determined need for high
purity water for the steam cycle. Advanced control strategies based on a flow of
continuous data on chemical and physical parameters not only contribute to RO
or IX efficiency, but also decrease risk of failures downstream the process.

Raonale for on-line monitoring
Power plant operators are familiar with various water
demineralization techniques such as reverse osmosis (RO), water
softening and ion-exchange (IX), with the aim of a constant
supply of high purity feed water to boiler systems. Given the
dynamic nature of many treatment systems and the perceived
need for improved reliability and quality, manual or even lab
analysis has many drawbacks in water quality management
programs. In order to achieve high degrees of precision,
continuous monitoring with on-line, automatic water analyzers is
recommended.

• In IX demineralization, sodium leaks may lead to formation of
NaOH, with steeply rising pH as a result. Chloride leaks from the
anion exchanger cause increased corrosion in steel surfaces.
Leaks of ionized silica are a major risk factor downstream.

• In RO demineralization, residual chlorine should be monitored
to assure efficient chlorination. Calcium and magnesium, as
well as barium, may precipitate and lead to clogging of the
membrane. Conductivity measurements at both inlet and
outlet allow to monitor overall removal efficiency.

Image: schematic representation of a typical makeup water
treatment plant, based on either RO or IX demineralization.
Sampling points 1-6 indicate critical process parameters.

Sampling point

Parameters of importance

1

TOC, turbidity

2

ORP

3

pH, sodium (low), chloride, conducvity,
calcium, magnesium (barium)

4

Sodium (low)

5

pH, silica, sodium (low), chlorine

6

Silica, sodium (low), conducvity
Low-level sodium

Total Organic Carbon

Low-level silica
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Product news

SulPhos —Simultaneous determination of sulphite
and phosphate takes out the guesswork of water
chemistry in small to mid scale steam boilers.
From reacve to acve control
Conventional boiler chemistry programs often have a trialand-error approach where chemicals are dosed without
knowing the exact effects of dosing. As a result, under or
overdosing is all but too common in conventional
maintenance programs. Grab samples are often taken to
measure levels of scavengers and active chemical
components, in an attempt to quantify and control the
water chemistry. Due to the lack of data in between these
discrete points it will be unlikely for an operator to know
what is happening inside the steam boiler.
The SulPhos® On-line Water Analyzer, developed on the mainframe
of the state of the art TitriLyzer® Series, serves as an analytical tool
in a proactive, properly managed boiler chemistry program
allowing companies to focus on their core activities:

• Continuous and simultaneous monitoring of critical parameters
sulphite (SO3 ) and phosphate (PO4 ). The controller software can
receive signals from external sensors (conductivity, temperature).

• Improved protection against scaling and corrosion, the major
causes of failure and down-time;

• Efficiently managed steam boiler allowing to cut back on water,
energy and chemicals without cutting back on overall
performance;

• Analyzer data can be communicated to a secure web portal
where customers or external service providers can visualize the
results in function of time.

Analysis results of the SulPhos®
can be displayed on mobile
devices or via secure VPN
connecon to mobile
networks or WANs.

UPAMATIC controller soware provides
seamless integraon and data communicaon
AnaSense: The newly developed web portal is an elegant solution to
authorize
users
having
access
the analysis results of
Unique control
alternativemultiple
for efficient
anaerobic
waste
water to
treatment.

the SulPhos. Once a user has logged in, he can see results in real
-time on any computer or mobile device, which is very
interesting for service companies. AppliTek’s controller software,

at any time, integrates seamlessly in corporate networks
and industry standard communications, including 4-20 mA,
MODBUS, RS232, RS485. If necessary, a secure VPN
connection to mobile networks (3G, 4G) or Wide Area
Networks can be created by means of an add-on unit.
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