
Ion Exchange Resin Monitoring 
Improved by THORNTON 770MAX
A large ion exchange resin manufacturer needed to upgrade the in-line 

instrumentation in their kinetics testing laboratory. Mettler-Toledo 

Thornton multi-parameter instrumentation provided an efficient solution; 

significantly enhancing accuracy, reliability and data collection.

The customer decided to upgrade to a 
THORNTON 770MAX, which is capable of 
measuring all the required parameters 
simultaneously. After a year’s experience 
with this new equipment our customer 
stated that METTLER TOLEDO’s instru-
mentation is “significantly more reliable” 
than that previously used. 

Conductivity / resistivity measurements 
use the highly accurate THORNTON / Light 
temperature compensation algorithm. pH 
measurements employ the compact pHure 
Sensor with proven performance in low 
conductivity samples. It has a low volume 
stainless steel flow housing, internally 
pressurized flowing junction combination 
electrode and dual high input impedance 
measuring circuit, which all contribute to 
its excellent stability.

Resin measurements
Our customer’s resin kinetics laboratory 
studies the performance of various types 
and ratios of cation and anion exchange 
resins, to provide optimum solutions for 
their power industry users. The resin mix 
is placed in a small flow cartridge which 
can have pure water or salt solution passed 
through it. Performance is evaluated by 
monitoring conductivity, pH and tempera-
ture at the inlet, and monitoring resistiv-
ity, pH and temperature at the outlet. Any 
leakage is immediately detected by a drop 
in resistivity and the nature of the leak 
can be identified by pH.

Instrument upgrade
Testing was being conducted using old 
instrumentation which was becoming 
increasingly unreliable and inaccurate. 
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The installation also makes use of 
THORNTON Windows Configuration & 
Data Logging Software for 770MAX. This 
allows collection of real-time data into a 
computer as a file that is analyzed using 
the full graphing and other capabilities of 
Microsoft Excel. The resin response over 
time is readily apparent in graphic form, 
which provides much more capability 
than was previously available. 

TOC measurement
Organics are of considerable interest in 
ion exchange. Since the resins themselves 
are organic, any degradation of the resin 
is likely to produce trace organic con-
tamination. In resin manufacture, care 
must also be taken to ensure that all 
traces of organic solvents are removed. 

Furthermore, anion resins are good at 
removing organics from a clean water 
stream though they may eventually 
become fouled by the accumulation. An 
in-line trace level total organic carbon 
measurement can provide considerable 
insight into all of these issues. The multi-
parameter 770MAX accepts inputs from 
up to four analytical measurement devices 
including TOC, as well as conductivity 
and pH. The addition of a THORNTON 
5000TOC sensor with another 770MAX in 
the test facility is being considered to gain 
the benefits of low level organics monitor-
ing.

Benefits 
Versatile: multi-parameter and 
multi-channel
Convenient & compact: Smart 
Sensors for automated start up, 
universal power supply, single  
1⁄4 DIN case, sealed rear cover 
accessory
Accurate: 4-wire resistivity  
measurement  technology, which 
delivers the highest accuracy and 
lowest limit of contamination 
detection
Easy calibration: optional 1875 
770MAX calibrator verifies and  
calibrates all measurement ranges 
with NIST traceability

THORNTON 770MAX transmitter 
with 1875 calibrator

Wider application
Process make-up water treatment in gen-
eral can benefit greatly from the 770MAX 
which measures the key parameters pH, 
ORP, conductivity, flowrate, pressure, 
temperature and TOC. In addition, it can 
compute parameters of % rejection for RO 
membranes and deionization capacity for 
ion exchange in units of equivalents or 
grains. The 770MAX is the first choice for 
upgrades or new treatment system instru-
mentation.

For more information, go to:

THORNTON 5000TOC sensor
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Our customer had been experiencing 
some measurement issues with their 
existing feedwater DO instrumentation 
that included drift and poor measurement 
repeatability. The main goals in replacing 
the equipment were to increase measure-
ment accuracy and reliability over the 
existing DO measurement system, whilst 
reducing the frequency and degree of 
maintenance required for the sensor. 

The THORNTON solution
THORNTON’s high performance DO sen-
sor was chosen as it provides a very fast 
and highly accurate measurement capa-
bility in demanding low ppb applications. 
The sensor was used in conjunction with 
a THORNTON M300 transmitter, which 
can measure and display two sensor read-
ings on a single unit. The measurements 
can be in any combination of DO, conduc-
tivity, pH or ORP.  

As well as providing an accurate and stable 
DO measurement, the sensor also makes 
maintenance easy due to its drop-in 
modular membrane cartridge. This mem-
brane is constructed from stainless steel 
mesh-reinforced which provides 
exceptional durability whilst allowing 
maintenance to be carried out in min-
utes.

Less corrosion - lower  
maintenance
Our customer is delighted with the perfor-
mance of the METTLER TOLEDO system. 
Monitoring and controlling the DO con-
tent of the feedwater has become far more 
efficient and less time- consuming. In 
addition, corrosion effects are being 
reduced, therefore helping to minimize 
costly maintenance of the boiler / steam 
cycle.

For further details, go to:
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Reduces Maintenance Costs
A power plant in southern England relies on the THORNTON High 

Performance Dissolved Oxygen sensor to monitor ppb levels in boiler 

feedwater, resulting in a significant cost saving through more efficient 

maintenance. 

DO and corrosion
Dissolved oxygen (DO) may be a corrosive 
or passivating agent in boiler / steam 
cycles and it is therefore controlled to 
specific levels. Out-of-specification DO 
concentrations may cause corrosion in 
boiler systems which leads to corrosion 
fatigue and a build-up of corrosion prod-
ucts; this is detrimental to the life and 
efficiency of a steam generator. While 
corrosion failures are an obvious problem, 
the depositing of corrosion products pro-
duces a gradual but very significant loss 
of efficiency. Corrosion products accumu-
late on heat transfer surfaces, pipe walls 
and turbine blades, where thermal and 
mechanical losses can have a major effect 
on plant economics.

Measurement problem
The efficiency of DO removal from boiler 
feedwater (by mechanical or chemical 
means) is monitored by in-line DO mea-
surement systems that continuously 
measure the DO concentration after the 
removal process. DO measurements can 
also be used as a check for air leakage into 
the steam-water cycle.

At the point of measurement in the feed-
water, high temperatures and high pres-
sures are regularly found. Continuous 
samples are brought through side streams 
and conditioned prior to reaching the DO 
sensor. 

www.mt.com/DO

THORNTON High Performance 
Dissolved Oxygen sensor 

THORNTON M300 transmitter series
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In-line vs. grab and lab
Discrepancies between in-line measure-
ments and laboratory results are a con-
tinuous struggle in most power plants. 
Which is right? The in-line instruments 
provide continuous closed sampling and 
measurement but are less frequently cali-
brated. Laboratory grab samples are sub-
ject to temperature changes, time delays 
and contamination before they even reach 
the lab. Also, most laboratory instruments 
do not have the sophisticated high purity 
temperature compensation algorithms 
that in-line instruments do, and the dif-
ferences in results obtained can be quite 
significant.
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with a THORNTON 770MAX
In-line analytical measurements are widely recognized to be more 

reliable than grab sample measurements in the laboratory, especially 

with high purity cycle chemistry and make-up water samples. Here is 

an excellent way to meet these measurement challenges.

Many attempts have been made to adapt 
laboratory instruments for portable use to 
mitigate these shortcomings. But the fact 
remains that in-line instruments designed 
for high purity measurements give better 
results. To bring together the best of both 
worlds you need a portable in-line system; 
these have all the advantages with none of 
the disadvantages. 

The portable system equipment can be 
conveniently calibrated with NIST and 
ASTM traceability, yet it can be moved to 
sample panels or make-up water treat-
ment systems. There it can measure from 
continuously flowing samples and avoid 

www.mt.com/THORNTON

contamination and temperature changes. 
Results between it and the permanently 
mounted equipment can be readily com-
pared in real time. 

Uncompromising solution
Such systems have been built by and for a 
number of power organizations. The pre-
ferred instrument base is the THORNTON 
770MAX, which accepts the input from 
four analytical sensors into a compact ¼ 
DIN instrument. Various combinations of 
parameters can be selected from specific 
conductivity, cation conductivity, degassed 
cation conductivity, pH, ORP, DO and 
TOC. All the equipment is identical to that 
used in permanently mounted sample 
panels, so no compromises are made. 

The 770MAX provides a four-line display 
with multiple pages to show all parame-
ters, plus sample temperature and calcu-
lated parameters such as pH, computed 
from specific and cation conductivity. 
Analog and RS232 output signals are 
available for all parameters. PC data log-
ging software is also available. 

Discover more at:

System fabricator-designed  
mobile QC system

System fabricator-designed  
mobile QC system



770MAX Selected for “Project of the Year”
the Bundamba Advanced Water Treatment Plant 
The Mettler-Toledo Thornton 770MAX multi-parameter transmitter was 

selected for critical water measurements at the cutting-edge Bundamba 

Stage 1A water reclamation project in Australia.
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The 770MAX was selected not only for its 
outstanding accuracy and multi- 
parameter capability, but also because of 
METTLER TOLEDO’S global network of 
sales and service, which is able to support 
installations regardless of where in the 
world they are.

Unique technology
Using THORNTON’s unique Smart Sensor 
concept, the multi-parameter 770MAX 
transmitter measures and controls con-
ductivity, pH, flow and pressure in one 
unit. Smart Sensors used with the 770MAX 
have sensor type, calibration data and 
serial number factory-stored, providing 
automatic configuration of the 770MAX 
when connected. A system of 770MAX 
transmitters and sensors is capable of 
monitoring and controlling a complete 
water facility.

To find the right solution for you, go to:
www.mt.com/transmitter 

MegaMagnum is a registered trademark of Koch 
Membrane Systems, Inc. in the United States and 
other countries.

the WCRWP will provide recycled water  
to reduce the load on the region’s water 
supply. 

The project employs the 18-inch diameter 
MegaMagnum reverse osmosis (RO) ele-
ments from KMS, to treat municipal efflu-
ent for use as the water supply for cooling 
towers at two power stations. 

Dependable performance and 
support
During development of the MegaMagnum 
RO system, KMS undertook an evaluation 
of suppliers for measurement and control 
instrumentation packages. Because the 
MegaMagnum RO will be operated in 
remote locations around the world, global 
support was a key criterion in the evalua-
tion. As a world-class developer of mem-
brane systems, KMS required class-leading 
instrumentation and trained global  
support. 

Major project
Koch Membrane Systems Inc. (KMS), 
based in Wilmington, MA, USA is a world-
class developer and manufacturer of 
innovative membranes and membrane 
filtration and separation systems, and was 
a supplier to the Bundamba project that 
won the 2008 “Project of the Year” award. 
This award, presented by the International 
Desalination Association (IDA) and Glo-
bal Water Intelligence, recognizes the 
year’s most significant contribution to 
water technology and environmental 
protection.

The Bundamba Advanced Water Treatment 
Plant (AWTP) Stage 1A initiative is a 7.9 
million gallon (30 million liter) per day 
water reclamation system that is part of 
the Western Corridor Recycled Water 
Project (WCRWP). The largest recycled 
water project in the southern hemisphere, 
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Reverse osmosis system with built-in 770MAX transmitters Transmitter 770MAX



Visit for more information
www.mt.com/THORNTON

Process Analytics Product Catalog
New Edition 08 /09 Available
Get an overview of the latest INGOLD and THORNTON products available 

for your process application with the new product catalog 08 /09.

Mettler-Toledo Ltd
64 Boston Road
Beaumont Leys
Leicester LE4 1AW

Tel: (0)116 235 7070
Fax: (0)116 236 5500
Email: enquire.mtuk@mt.com

Mettler-Toledo AG
Process Analytics
Im Hackacker 15
CH-8902 Urdorf
Switzerland

The catalog offers comprehensive overviews on product 
features and specifications, benefits and recommended  
application areas, order details and much more for process 
analytics measurement solutions. 

The product catalog covers complete measuring solutions 
for these parameters:

pH
Dissolved oxygen and O2 in gases
Ozone
Dissolved CO2

Conductivity
Turbidity 
TOC
Flow

The featured product range includes:
Electrodes / sensors
Housings
Process connections
Transmitters / analyzers
Cleaning and Calibration systems
Cables
Accessories

Order your copy of this useful desk tool today!


