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1. Introduction

This report outlines the business case for installing on-line analysis. A separate report covering

the technical case can be downloaded from http://www.socsa.org.uk/SONAR.htm.

One of the key elements of the ‘unfair advantage’ is on-line process analysis and control, which in

general has not been widely used by the specialty and fine chemicals industry. Whilst the benefits are

often discussed and the principles of its application appreciated, the perception is that implementation

of this technology is difficult, particularly for batch processes, and littered with technical and economic

pitfalls. There have been too few successful case studies to highlight the solutions to the technical

problems, and demonstrate the costs and benefits.

This report outlines how the SONAR1 demonstration project, supported by the DTI, has addressed

these issues by focussing on process gas scrubbing and drying which are standard operations

throughout the industry, hence relevant to the widest possible audience.

The aims of this project were:

• To install and maintain on-line analytical demonstrator systems for extended time periods

in order to highlight the benefits of this technology to the specialty and fine chemicals

industry

• To widely disseminate the technical and cost benefit data generated and lessons

learned to the specialty and fine chemicals industry and the associated academic

community

Three on-line measurement techniques were evaluated at three chemical sites:

• Lambson Group Limited

Near Infrared (NIR) spectroscopy (Clairet Scientific) and autotitration (Applikon

Analytical) were installed to measure NaOH concentration in the liquid phase on a

caustic scrubber abatement system

• AH Marks and Company Limited

Near Infrared (NIR) spectroscopy (Clairet Scientific) and autotitration (Applikon

Analytical) were installed to measure NaOH concentration in the liquid phase on a

caustic scrubber

• Robinson Brothers Ltd

Mid-Infrared (MIR) spectroscopy (Clairet Scientific) was installed on a batch fluidised

bed dryer at Robinson Brothers to monitor water vapour in the dryer outlet stream.

‘Learn how to deliver paybacks of less than a year and
potentially as short as a few months; to increase
throughput by up to 100%; and to reduce processing time
by up to 50%!’

Tim Jessel

Senior Executive, SOCSA

SONAR Network Co-ordinator

‘…to make money in speciality organic chemicals in the
21st century, we need an unfair advantage…’

Dr Brian Murphy

MD, Robinson Brothers Ltd

Leader of the Chemistry Leadership Council's Business Intensification Project

1 SONAR, a partnership between SOCSA (the Specialised Organic Chemicals Sector Association) and CPACT (the Centre for
Process Analytics and Control Technologies), is an inter-disciplinary Network launched in 2002, supported by EPSRC to promote the
uptake of On-Line Process Analytics and Control Technology by companies in the UK specialised organic chemicals industry sector
to improve their productivity and competitiveness.



Additional Benefits – a deeper understanding of the process

Apart from demonstrating financial savings, the analysers have generated a much richer data set,

yielding a more in-depth understanding of the unit operations:

• Robinson Brothers Ltd

In particular for the Robinson Brothers fluidised bed dryer, the data have provided the

basis for modifying the batch drying operating regime to significantly reduce the

actual drying time, potentially by up to 50% with the corresponding increase in

throughput. The MIR spectrometer provided a window on the process that allowed

Robinson Brothers to identify constraints and opportunities to improve the upstream

process chemistry. Once these have been addressed, the scope for additional improved

performance should be realised.

• Lambson Group Limited

On the Lambson abatement system, it was proven that the analysers more closely

monitored the scrubbing operation than pH meters. Here the scrubber operated on a

‘top-up’ system controlled by two pH meters mounted in the scrubber circuit. It was

found that there was no correlation between caustic concentration and pH.

Additionally, the levels of caustic were far lower than at AH Marks but the autotitrator

measured very high levels of carbonate and bicarbonate. The analysis showed that even

when no caustic was present the carbonates/bicarbonates present provided sufficient

scrubbing capacity, which suggests that some cost savings may be possible.

When investigating online analysis and control applications therefore, the close attention that

processes receive can highlight additional improvements.

The analysers at all three sites were installed on-line but not directly integrated into the plant control

systems. It would be possible to directly couple an analyser to the plant distributed control

system (DCS) to allow closed loop control with an appropriately designed system.

2. The real business benefits

This project has demonstrated a range of benefits of some simple on-line analysis techniques, namely:

• Significant benefits from simple, inexpensive technologies

• A cost-effective way to improve profitability

• Providing a deeper operational understanding of processes

• Major process improvements that can be made between shutdowns.

Financial

The financial savings made at AH Marks were £15,000 per annum for a single scrubber

implementation. Giving a payback period of between 7 and 20 months depending on the analyser

used.

By multiplexing the analysers one instrument can monitor a number of separate analysis points for

example, a bank of up to eight scrubbers.

Figure 1 illustrates the range of the cost benefits identified, calculated as the investment payback time

in months vs the number of scrubbers an individual analyser is able to monitor. As the £15,000

financial saving can apply to each scrubber, this clearly shows the ‘unfair advantage’ that such

analysers can offer.

Figure 2 shows how this saving was achieved and how the improvement prediction made at the start of

the project was exceeded. Not only was the amount of caustic usage reduced, but the variability of

the operation was also reduced.
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Figure 2. Projected and actual improvements in scrubber performance.
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Step 1: The project team

The critical first step was to establish a project team, which included the equipment suppliers and

plant operators, to provide:

• Expertise in plant operation

• Knowledge of what improved control can do

• Guidance on business economics

• Someone to ask ‘naïve’ questions

• A senior management champion to drive the investigation forward

The team is described in detail in Section 4.

Steps 2 and 3: The base case and opportunities for improvement

Before installing the analysers, the operating goals were agreed and the existing ‘base case’

performance for each of our three demonstrator sites was quantified. This definition of the key

operating variables and associated constraints, including current operator practices, allowed process

improvement opportunities from installing analysers to be identified.

As was the case with this project, collecting the base case data often requires additional resources, as

routine plant data may not be sufficient. Having identified potential opportunities the team needed to

quantify the potential benefits to justify the investment.

Step 4: Quantifying the benefits

The team used a simple rule of thumb to provide a conservative estimate to justify the

investment in the analysers: that improved measurement and control will reduce process

variation by half. This allowed the team to estimate the potential process improvements and cost

savings based on the base case data we collected. For example, as illustrated in Figure 2 it was

estimated that AH Marks would be able to safely reduce their scrubber’s caustic concentration by 1%.

When making the financial case for implementing online-process analysis, simple calculations like

these can be very useful.

Step 5: Implementing the system

During the implementation stage, the instruments themselves were shown to be robust and

accurate. All three analysers performed well for over six months at the three sites.

The most critical element was the sampling system, which must to be carefully engineered and

commissioned to ensure long-term performance. The sampling system is the interface between the

process plant and the on-line analyser instrumentation. Though relatively simple in engineering terms,

this needs to be tailored to each specific implementation.

3. Lessons and recommendations on the control improvement journey

The main recommendation is about providing data to bring the process operations closer to their

actual constraints as shown in Figure 3.

The secret of good, economic operation is usually to reduce process variability and to operate close

to operational limits.

The decision to explore new on-line instrumentation and control opens the way to deeper knowledge

of the process and its unit operations. The value of this scrutiny should not be underestimated.

It is an integral part of process improvement and control.

This project followed a series of logical steps to achieve this, as shown in Figure 4.

2 Details of the sampling system design used in this demonstrator project can be found in ‘The technical case for online process
analysis’ available on: www.socsa.org.uk/sonar
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Figure 4. Benefits analysis – the five steps to success.

Figure 3. Comfort margins.
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4. The project team

The organisations involved in the project are shown below. SOCSA was the lead partner with overall

responsibility for disseminating the results and learning from the project.

The core project partners were:

• Three leading medium-sized specialty and fine chemicals companies:

– AH Marks and Co Ltd, Wyke, Bradford

– Lambson Group Ltd, Castleford

– Robinson Brothers Ltd, West Bromwich

• Two suppliers of analytical instrumentation:

– Clairet Scientific UK Ltd, Northampton (NIR and MIR)

– Applikon Analytical, Pershore (Autotitrator)

• One leading academic centre of excellence on analytics and control:

– Department of Chemical Engineering, University of Newcastle

In addition, three sub-contractor companies delivered specific aspects of the project:

• Anderson Barr Consulting: Cost benefit analysis

• Morris Partnership: Sampling system engineering

• Oxis Partnership: Project management

5. Information

The progress of the project was communicated through a series of eight newsletters (circulated to

over 150 individuals), three site visits and a final seminar involving some 50 individuals. The

newsletters, presentations from the visits and seminar and the detailed, downloadable report ‘The

technical case for online process analysis’ are available on the SONAR website at

www.socsa.org.uk/sonar.htm.

There were some operational problems with the sampling system, which suffered a small number of

failures due to leaks, blockages and pump problems due to the temporary nature of the demonstrator

installations and were easily rectified. These problems would not be an issue in a well designed

system for a permanent installation with an effective Planned Preventative Maintenance (PPM)

programme. It does highlight the care needed in engineering the sampling system and ensuring

that the plant operators are alert to potential problems and trained in how to deal appropriately

with them.

The challenges for the three companies involved in the project included:

• Doing the normal day job versus making time for the project. The support and

encouragement of senior management has been vital.

• Managing the demonstrator project alongside the significant variations in process

availability and turn-down of plant operations in response to production schedules and

plant upgrades. This reflects the responsiveness and flexibility of the specialty and fine

chemicals sector.

• Gaining the confidence of plant operators for the instruments to the point where they

took actions based on the data being generated and began to realise the potential

savings.

A generic NIR caustic strength model was successfully formulated over the range 10% down to

1% from the data collected on the scrubbing systems at Lambson and AH Marks. This generic model

should reduce the cost of entry into the technology as previously much manpower and resource

was expended to develop models in the early stages of commissioning. The autotitrator does not

require calibration.
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How to get help

Further details on the project are available on the SONAR website: www.socsa.org.uk/sonar.htm

SONAR Network

c/o SOCSA, Kings Buildings, Smith Square, London, SW1P 3JJ. T: 020 7963 6703

Email: dentr@cia.org.uk

CPACT

Mrs Angela Bott, Senior Secretary, CPACT, University of Newcastle, Merz Court, Newcastle upon Tyne,

NE1 7RU. T: 0191 222 5785 Email: a.m.bott@ncl.ac.uk

Clairet Scientific Ltd

17 Scirocco Close, Moulton Park Industrial Estate, Northampton, NN3 6AP. T: 01604 494411

Email: john.andrews@clairet.co.uk 

Applikon Analytical Ltd

Deer Park Business Centre, Eckington, Pershore, Worcs. WR10 3DN. T: 01386 757699

Email: info@applikon.co.uk

Anderson Barr Consulting Ltd (cost benefit analysis)

12 Burniston Drive, Billingham, Cleveland, TS22 5DD. T: 01642 551211

Email: jimanderson@ntlworld.com 

Morris Partnership (sampling system engineering)

15 Meadow Close, Grove, Wantage, Oxon, OX12 7NN. T: 01235 224493 

Email: kmpartners@ntlworld.com 

The Oxis Partnership (project management)

April Croft, Faringdon Rd, Shippon, Abingdon, Oxon, OX13 6LN. T: 01235 536766

Email: richard.bahu@oxis-partners.com 

Other sources of information:

• Intersect Faraday on sensor technologies http://www.intersect.org.uk/ 

• UK Analytical Partnership http://www.chemsoc.org/networks/ukap/ 

• GAMBICA listing of systems integrators and suppliers of measurement and control

equipment and systems www.gambica.org.uk

• IChemE – Process management and control subject group www.icheme.org.uk 

• RSC Analytical Division http://www.rsc.org/science/analytical.htm

• The Advanced Control Technology Club http://isc.eee.strath.ac.uk/ 

• Institute of Measurement and Control www.instmc.org.uk 

• Advanced Control Technology Transfer programme (closed but useful information

accessible at http://www.dti.gov.uk/actt/index.html)
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