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Organic solvents are used widely by furniture manufacturers in coatings sprayed onto wood, for
thinning coatings and for cleaning spraying equipment.  Such solvents are expensive and the volatile
organic compounds (VOCs) emitted during their use have the potential to damage both health and
the environment.

Reducing solvent use therefore reduces costs, thus improving competitiveness, and reduces the
environmental impact of wood coating operations.  This Guide provides furniture manufacturers
with the necessary tools to make efficient and cost-effective use of their solvents. 

More efficient solvent use results in:

� less spending on raw materials;

� less solvent and coating waste;

� lower waste disposal costs;

� cost-effective compliance with environmental legislation;

� improved environmental performance.

In this Guide, advice is given on:

� producing a solvent inventory;

� analysing and controlling solvent use through a Measuring to Manage programme;

� achieving savings through improved process management;

� compliant and low solvent content coatings;

� reducing the use of thinners and cleaning solvents;

� the use of higher efficiency spray guns;

� efficient spraying techniques;

� practical waste minimisation measures. 

Industry Examples demonstrate the savings and other benefits achieved by five furniture
manufacturing companies that have implemented a Measuring to Manage programme. 
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The UK furniture industry uses large amounts of organic solvents in the coatings sprayed onto 
wood, as thinners and for cleaning spray guns.  Traditional solvent-based coatings typically contain 
60 - 80% solvent.  Solvent therefore accounts for a significant proportion of the cost of the coating.

Many organic solvents also evaporate easily at normal temperature and pressure, giving rise to volatile
organic compound (VOC) emissions.  VOCs can contribute to the formation of low level ozone, which
can irritate the eyes and nose.  Higher levels of ozone can also damage trees and crops.  Some
solvents are toxic and/or carcinogenic, while some deplete the stratospheric ozone layer.  All VOCs
contribute to global warming.  As a result, VOC emissions are controlled by legislation.

This Good Practice Guide provides furniture manufacturers with the necessary tools to make
efficient and cost-effective use of their organic solvents.  It also provides advice on how to comply
with relevant environmental legislation. 

1.1 THE BENEFITS OF EFFICIENT SOLVENT USE

Efficient solvent use has a number of benefits, including:

� Reduced raw material costs.  Coatings and solvents such as thinners typically cost £1 - 3/litre.

� Reduced waste disposal and pollution control costs.

� Easier compliance with Local Air Pollution Control (LAPC), and particularly the requirements
of PG6/33(97) Secretary of State’s Guidance Note - Wood Coating Processes.1

� Market advantages from improved environmental performance.  Many companies are
increasingly demanding good environmental performance from their suppliers, including
responsible solvent use.

� Improved health and safety, eg less fumes and odour in the workplace and reduced nuisance
for neighbours.

1.2 CONTROLS ON SOLVENT USE

A wood coating operation using a total of five tonnes or more of organic solvent in any 12-month
period is required to be registered with the appropriate regulatory authority2 and to have an
authorisation to operate.  All sources of solvent, including the solvent content of coatings, are
included in this total.  The conditions attached to each process authorisation are based on the
guidance provided in PG6/33(97) Secretary of State’s Guidance Note - Wood Coating Processes.3

Key requirements of the Guidance Note - applicable to all authorised processes - include:

� Solvent inventory. Records must be kept of the amount of solvent used in the process (see
Section 2.1).  Good Practice Guide (GG114) Reduce Costs by Tracking Solvents, describes a
simple, computer-based procedure for producing a solvent inventory.  Copies of the Guide
are available free to UK businesses through the Environment and Energy Helpline on
freephone 0800 585794.

1
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1 Available from The Stationery Office, PO Box 276, London SW8 5DT. Tel: 0171 873 9090. Fax: 0171 873 8200.  
ISBN 0-11-753387-4.  £10.50.

2 Local authorities in England and Wales, the Scottish Environment Protection Agency (SEPA) in Scotland and the Department
of the Environment (Northern Ireland) Environment and Heritage Service in Northern Ireland.

3 The Guidance Note is due for review in 2001. 



� Spray efficiency. Coatings must be applied using high efficiency equipment, eg air-assisted
airless or high volume low pressure (HVLP), or any system capable of achieving a transfer
efficiency of solids of at least 65% (see Section 4.1).

� Cleaning. Operations must be reviewed with the aim of eliminating cleaning steps.  Where
possible, water-based or less volatile solvents should be used for cleaning spray lines.
Equipment cleaned off-line, eg spray guns, should be cleaned in enclosed units (see 
Section 3.3).

1.2.1 VOC reduction strategies

All authorised solvent users must use best available techniques not entailing excessive cost
(BATNEEC) to prevent or reduce VOC emissions.  A choice of three compliance routes is given.
Companies using more than 15 tonnes/year must comply by 1 April 1999 and companies using 
5 - 15 tonnes/year must comply by 1 April 2007.

The three routes to compliance are:

� Use of compliant coatings, ie coatings with a maximum solvent content as specified in
PG6/33(97).  The use of different coatings, including compliant coatings, is described in 
Section 3.4. 

� A non-arrestment VOC reduction strategy, ie the use of low solvent content coatings, etc
to reduce VOC emissions at source.  The mass balance approach allows sites to use an amount
of solvent which is proportional to the amount of solids applied.  This approach
accommodates varying levels of production and, if essential, allows the use of more
traditional coatings alongside low solvent coatings (see Section 3.4.1).

Target emissions are related to the solids content of the coatings and are calculated from the
solvent inventory (see Section 2.1).  The first step is to determine the total mass of solids in
the coatings consumed during the inventory period.  For sites using more than 15 tonnes/year
of solvent, the target emission is equal to the total mass of solids.  For sites using 
5 - 15 tonnes/year of solvent, the target emission is 1.6 times the total mass of solids.

� Use of abatement technology, eg incineration, to reduce VOC emission levels to below 
50 mg/m3 for sites using more than 15 tonnes/year of solvent and to below 150 mg/m3 for
sites using 5 - 15 tonnes/year of solvent.
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Advice on the most recent legislation regarding solvents and their use
in furniture manufacturing can be obtained through the Environment

and Energy Helpline on freephone 0800 585794.



1.3 WHICH PROCESSES GIVE RISE TO THE MOST VOC EMISSIONS?

Coatings are applied in a series of steps, as outlined in Table 1.

Type Purpose

Stain Add initial colour, even-out colour variations and accentuate the natural wood grain.

Most stains require wiping after application to ensure even coverage.

Filler Oil-based, highly pigmented coatings used mainly on open pore wood.  Designed to
set hard and reduce absorption of subsequent coating layers by the wood fibres. 

Sealer Designed to seal the wood, provide adhesion for subsequent layers and enable
denibbing.

Also known as base coat.

Denibbing Staining and sealing frequently lead to a raised wood grain (especially if water-based
products are used).  Denibbing involves fine sanding to remove the raised grain. 

Colour coat May be applied to accentuate areas and to correct patches of poor colouration.

Also known as highlight. 

Lacquer Designed to protect the colour coats, enhance the final appearance and provide a
durable surface.

Also known as top coat.

Hand finishing A wire wool and wax hand finish is sometimes applied to reproduction furniture to
enhance its appearance. 

Table 1  Common coating steps

The many variables associated with wood coating processes, eg substrate, product, coating types,
application methods, drying conditions and desired appearance, mean that no two coating
processes are identical.  However, some activities use more solvent and produce more VOC
emissions than others.  When taking action to reduce solvent use, these processes should be given
priority.

Table 2 shows the solids weight and VOC content of typical finishing processes.  Section 3.4
describes the use of compliant high solids, water-based coatings and UV-cured coatings to reduce
VOC emissions.
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Process Wet film Solids weight VOC content 
(g/m2) (g/m2) (g/m2)

Spray nitrocellulose sealer or lacquer 110 27.5 82.5

Spray non-compliant acid-catalysed sealer or lacquer 110 44 66

Spray and hand wipe nitrocellulose solvent-based stain 44 0.7 43.3
on wood veneer

Spray and wipe solvent-based stain on wood veneer 44 0.7 43.3

Warm spray compliant acid-catalysed sealer or lacquer 88 48.5 39.5
on wood veneer

Spray nitrocellulose colour coat 40 2.5 37.5

Hand coat nitrocellulose filler 55 34.5 20.5

Spray water-based sealer or lacquer on solid pine 110 36.3 5.5

Spray water-based stain on wood veneer 44 0.7 4

Automated spray and oven dry water-based stain on wood veneer 30 0.5 3

Automated spray, cure and oven dry water-based, UV-cured acrylic 65 21 3
sealer or lacquer on wood veneer

Roller coat and oven dry water-based colour coat on wood veneer 6 0.1 0.5

Roller coat UV-cured acrylic lacquer cure on wood veneer 6 6 Nil

Double-headed roller coat UV-cured lacquer full cure with 28 28 Nil
sanding (on wood veneer)

Table 2  Relative VOC content of various coating and finishing processes – expressed as weight per unit area

1.4 INDUSTRY EXAMPLES

The solvent management techniques described in this Guide have already been used successfully by
a range of furniture manufacturing companies in the UK. 

The cost savings and other benefits achieved by five companies are summarised in Table 3 and
described in more detail in Section 6.  Using no-cost and low-cost measures to manage their solvent
use more effectively, these companies have together saved over 35 tonnes/year of solvent and over
£48 000/year.

Company No. of employees Benefits*

Alstons Cabinets Ltd 250 Savings of £8 000/year
Solvent use reduced by 7.5 tonnes/year

Cornwell Parker Furniture Ltd 530 Savings of £11 900/year
16 tonnes/year reduction in solvent use taking the
company below the 15 tonnes/year threshold

Ducal Ltd 900 Savings of £14 000/year
Solvent use reduced by 4 tonnes/year

Stag Furniture plc 400 Savings of £10 000/year
Solvent use reduced by 6 tonnes/year

Wood Bros (Furniture) Ltd 200 Savings of £5 000/year 
Use of cleaning solvent reduced by 2.4 tonnes/year

* All savings are at 1998 prices

Table 3  Industry Examples
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Measuring to Manage is a systematic method of analysing and controlling solvent consumption,
thus enabling companies to save money by producing more product for the same amount of
solvent.  As shown in the Industry Examples in Section 6, Measuring to Manage programmes can
be extremely cost-effective, with a payback period of weeks or months.  The techniques used in
solvent Measuring to Manage can just as easily be applied to the management of other raw
materials, packaging and utility use, eg water, energy, etc.

Measuring to Manage involves a number of stages:

� identifying current solvent consumption;

� identifying which solvent to manage and how to measure it;

� identifying and evaluating solvent management controls;

� implementing controls and measuring their impact.

To help companies implement a Measuring to Manage programme, the main considerations are
illustrated in the following Sections with a worked example in a fictitious furniture manufacturing
company called Timberwise Ltd.

2.1 SOLVENT INVENTORY

The first step in a Measuring to Manage programme is to identify current solvent consumption.  A
solvent inventory quantifies solvent use and breaks it down into component parts, eg thinners, stain
and sealer.  Preparing an inventory will help you to identify major areas of solvent consumption.
Companies using more than five tonnes of solvent/year should already have compiled an inventory
to comply with the requirements of PG6/33(97) Secretary of State’s Guidance Note - Wood Coating
Processes.

Preparing an inventory involves identifying:

� total solvents bought; 

� total of non-emitted solvent4, ie solvent sent off-site for re-use or recovery for re-use;

� total solvent emissions.

Companies that have adopted a mass balance approach to achieve compliance with PG6/33(97) also
need to determine the ‘total solids applied’.  
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M E A S U R I N G  T O  M A N A G E2

Timberwise Ltd manufactures cabinet furniture and has a workforce of 200 people.  Annual
turnover is £10 million and solvent consumption is around 20 tonnes/year, ie 20 000 kg/year.
The Company spends about 3% of its turnover on coatings.

The Company decided to implement a Measuring to Manage programme to:

� reduce its operating costs;

� help achieve compliance with PG6/33(97) Secretary of State’s Guidance Note - Wood
Coating Processes.

4 PG6/33(97) refers to this category of solvent as ‘discountable’ solvent.



2.1.1 Information from your suppliers

Ask your coating suppliers to provide you each year with information about your purchases,
including:

� coating product name and number (including thinners, pullover and stripper);

� volume of each product supplied in litres;

� weight of solvent per litre for each coating in either g/litre or kg/litre;

� weight of solids per litre for each coating in either g/litre or kg/litre.

Good Practice Guide (GG114) Reduce Costs by Tracking Solvents describes how to calculate the
solvent content of made-up coatings.  The Guide includes an easy to use Microsoft® Excel
spreadsheet to assist in calculating solvent content.  Copies are available free of charge through the
Environment and Energy Helpline on freephone 0800 585794.

2.1.2 Solvent sent off-site for recovery/re-use

PG6/33(97) Secretary of State’s Guidance Note - Wood Coating Processes allows waste solvent, eg
dirty thinners or obsolete coatings, sent off-site for re-use or recovery for re-use to be excluded or
‘discounted’ from the amount of solvent brought onto the site.  This solvent is not emitted to
atmosphere, but becomes an input to another process.  

Solvent waste and solvent-containing wastes sent for disposal by landfill or incineration cannot be
excluded.

When calculating the amount of solvent sent off-site for re-use or recovery for re-use:

� obtain written confirmation that the waste carrier is taking the solvent-containing waste off-
site for re-use or recovery for re-use;

� obtain written confirmation of the average solvent content of the waste (typically about
80%);

� retain consignment notes for at least three years to provide confirmation of the volume of
liquid sent off-site.

Any solvent that is recovered by distillation and subsequently re-used on-site should not be included.
It is both an input and an output and therefore it is assumed to cancel out in the calculations.

2.1.3 Solvent inventory calculations

Table 4 summarises the calculations needed to produce a solvent inventory.  If you require any help
with these calculations, contact the Environment and Energy Helpline on freephone 0800 585794.
Appendix 1 contains a sample solvent inventory for you to photocopy and use in your company.  A
solvent inventory prepared by Timberwise Ltd in shown in Fig 1.

Alternatively, if you would prefer to use a computer-based procedure, contact the Environment and
Energy Helpline on freephone 0800 585794 and ask for a free copy of Good Practice Guide (GG114)
Reduce Costs by Tracking Solvents.

Measure How to calculate

Total solvents in Volume of coating (litres) x Solvent content (g/litre or kg/litre) for each
coating/solvent

Total non-emitted solvent Litres of solvent sent off-site for re-use x Average solvent content

Total solvent used (emitted) Total solvent in – Total non-emitted solvent

Total solids applied Volume of coating (litres) x Weight of solids applied (g/litre or kg/litre) for
each coating

Table 4  Solvent inventory calculations
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2.2 WHICH SOLVENT TO MANAGE AND HOW TO MEASURE IT

The solvent inventory breaks down solvent consumption into categories, eg thinners, stain, sealer
and lacquer.  Since it is not generally possible to take action to reduce solvent use in all areas at
once, it is best to start with the areas that are likely to yield the greatest reductions, eg:

� improving transfer efficiency;

� reducing the amount of thinners used;

� minimising the amount of material lost in container residues. 

The solvent inventory gives details of overall site consumption.  To identify cost-effective measures
to reduce solvent use in different areas, it is necessary to make more specific measurements.

� Which aspect of solvent use to measure? The solvent inventory should highlight the
processes that use the largest amount of solvent.  It is also important to consider which processes
have the highest material costs, which are used regularly and which are easiest to change. 

� How to measure? If a solvent has only one application in the factory, it may be possible to
analyse use on the basis of stocktaking.  However, if there is more than one application, you
may need to measure solvent use in each area.  For example, if thinners are also used for
cleaning, you will need to set up a recording system to measure the relative importance of
each application in terms of solvent use and cost.  The computer-based spreadsheet provided
in Good Practice Guide (GG114) Reduce Costs by Tracking Solvents will help you to collect
and analyse data on a number of materials and applications.

� How to take production into account? Solvent use generally varies with production.  Your
solvent measurements should therefore be linked to production levels over the same period
of time, eg cleaning solvent used per chair or per batch or per hour of operation.  Some
measurements can be related to the weight of solids applied.  For example, if the transfer
efficiency does not change, then the weight of solids applied is related to the level of
production.  Such measurements could include cleaning solvent or residual container
contents per tonne of solids applied.  
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Timberwise Ltd uses a relatively simple process - just one coat of stain, sealer and lacquer on a
single product range.  The Company prepared its solvent inventory for 1997 using information
provided by its coating supplier and solvent recovery specialist.

Fig 1  Solvent inventory prepared by Timberwise Ltd

Period: 1/1/96 - 31/12/96 Compiled by: J. Smith
Product Solids Solvent  Volume Total Total

content content (litres) solids solvent 
(kg/litre) (kg/litre) (kg) (kg)

Thinners 0 0.88 5 500 0 4 840
Stain 0.07 0.86 6 000 420 5 160
Sealer 0.3 0.65 8 000 2 400 5 200
Lacquer 0.28 0.6 10 000 2 800 6 000

Total solvent bought in 5 620 21 200

Total non-emitted solvent 0 0.85 820 0 700

Total solvent used 20 500



� Which measurement period to use? This depends on the application and the chosen
production measure.  The choice is usually between batch, daily, weekly or monthly - the last
two are generally preferred. 

More advice on taking production into account, deciding your measurement period and analysing
solvent inventory data is given in Good Practice Guide (GG60) Practical Measures to Save Money in
Screen Printing, available free to UK businesses through the Environment and Energy Helpline on
freephone 0800 585794.

2.3 IDENTIFYING AND EVALUATING SOLVENT MANAGEMENT
CONTROLS

Measuring to Manage is particularly applicable to reducing solvent use in the following areas.
Sections 3 and 4 describe a wide variety of other solvent management controls.

2.3.1 Use of thinners

The solvent inventory shows the total amount of thinners used by the site, but not where it is used.
Thinners are mainly used for thinning coatings prior to application and cleaning solvent-based spray
lines and equipment.  Thinners/strippers may also be used for repairing damaged coatings or used
unofficially by maintenance staff for cleaning purposes.

The first step in a programme to reduce the use of thinners is to break down use by area/process.

Keep the thinners in the solvent store.  Record the purpose and amount of each batch requisitioned
from the store.  Fig 2 shows the chart used by Timberwise Ltd to record the amount of thinners used.

� Investigate discrepancies between the amount requisitioned and the solvent inventory.

� Minimise unnecessary consumption using techniques described in Sections 3 and 4, eg: 

- improved housekeeping;

- control of coating temperatures;

- operator training;

- restricted access to thinners; 

- enclosed cleaning systems;

- solvent capture from cleaning operations;

- re-use of dirty thinners as a pre-wash;

- on-site solvent recovery by distillation. 

Fig 2  Recording chart for thinners used by Timberwise Ltd
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Date Litres Purpose User

01.12.98 10 Thinning stains AB

01.12.98 5 Thinning base coat BC

01.12.98 15 Cleaning stain spray lines AB

The Industry Examples at Alstons Cabinets Ltd, Cornwell Parker Furniture Ltd and Wood Bros
(Furniture) Ltd (see Sections 6.1, 6.2 and 6.5 respectively) illustrate the savings achievable
through applying a Measuring to Manage programme to reduce the use of thinners.



2.3.2 Transfer efficiency

Transfer efficiency is a measure of how much coating actually ends up on the wood, ie:  

Transfer efficiency %   =   Amount of coating on the work   x   100

Total coating sprayed from the gun

A transfer efficiency of 100% means that all of the coating ends up on the work and there is no
waste.  PG6/33(97) Secretary of State’s Guidance Note - Wood Coating Processes requires the use
of modern spray guns with a transfer efficiency of at least 65%.

Spray gun manufacturers quote standard transfer efficiencies for their equipment.  However, these
figures are measured under ideal conditions and when spraying a large flat surface.  Actual transfer
efficiencies in the workplace may be less than half the optimum value due to incorrect spraying
pressures, poor spraying technique and awkward items, eg chairs, that have only a small surface
area available on which to deposit solids.

Environmental Performance Guide (EG130) Solvent Use in Wooden Furniture Coating, which contains
the results of a survey of solvent use by UK furniture manufacturers, shows typical transfer efficiencies
achieved by UK companies.  EG130 explains - with the aid of a worked example - how to calculate
your actual transfer efficiency and examines the factors that influence transfer efficiency and thus
affect solvent consumption.  The main factors are:

� type of spray gun;

� air and fluid pressure;

� spraying technique.

EG130 is available free of charge through the Environment and Energy Helpline on freephone 
0800 585794.

Measures to improve transfer efficiency are described in Section 4 of this Guide.  These include:

� use of high efficiency spray equipment;

� optimisation of air and fluid pressures;

� optimisation of fluid temperatures;

� operator training.

2.3.3 Material lost as container residues 

A surprising amount of unused coating is disposed of in supposedly empty containers.  This wastes
expensive raw materials.  In addition, waste thinners and coatings are classed as special waste.  The
provisions of the Special Waste Regulations 1996 therefore apply if a significant quantity of waste
thinners or coating is left in any one container.

The Industry Example at Ducal Ltd (see Section 6.3) describes the use of a Measuring to Manage
programme to quantify and subsequently manage container residues.
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For advice on regulatory controls affecting the disposal of waste thinners and coatings, contact
the Environment and Energy Helpline on freephone 0800 585794.



2.4 IMPLEMENTING CONTROLS AND MEASURING THEIR IMPACT

Evaluating control measures will help you to identify areas with the greatest potential for
improvement.  The next step is to implement these measures and monitor their effect on solvent use.

It is important to:

� provide feedback to everyone involved;

� ensure everyone is trained accordingly;

� incorporate the technique into your written operating procedures;

� take action to ensure that the technique remains in use and that people do not revert to
former bad habits. 

10
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A Measuring to Manage programme implemented by Stag Furniture plc reduced solvent use by
0.5 tonnes during just two months.  This represents a saving of 6 tonnes/year - worth around
£10 000/year - on one coating line alone.  Stag Furniture now plans to extend the operational
changes identified through Measuring to Manage to other areas.

For more details and other measures taken by Stag Furniture, see the Industry Example in 
Section 6.4.



Improved process management can produce a significant decrease in unnecessary solvent use.
Many of the measures described below are no-cost and low-cost and rely on training and
motivation. 

3.1 HOUSEKEEPING

Good housekeeping measures, which often cost nothing to implement, are a practical and
affordable way of reducing solvent and coating losses.  They also reduce the risk of pollution from
handling and storing such materials.  Detailed advice on improving your housekeeping is given in
Good Practice Guide (GG28) Good Housekeeping Measures for Solvents, available free of charge
through the Environment and Energy Helpline on freephone 0800 585794.

3.1.1 Delivery sizes

Most companies buy coatings in 25-litre drums.  These are easy to stir and are suited to the relatively
small quantities required for most pressure pots.  Some coating pump systems are designed to fit
25-litre drums.

However, large users may find it cost-effective to change to 205-litre or even 1 000-litre intermediate
bulk containers (IBCs) for key coatings.  Changing from 25-litre to 205-litre containers can reduce
residues five-fold due to the lower total coating left in the containers.  The benefits are however
reduced if decanting is necessary.

3.1.2 Storage

It is preferable to minimise the amount of solvent stored in the workplace.  This will help to:

� meet legal requirements;

� improve health and safety;

� prevent spills;

� reduce losses due to evaporation.

To minimise the need to visit the coating store, some sprayers tend to store several days’ worth of
coating around spraybooths.  There is then a temptation to finish one job and switch to the next
coating drum, leaving the original containers in the workplace (often without a lid).  By the end of
the day, the spraying area is full of part-used, unlidded containers.

� Insist that the only containers allowed in the working area are those that are being used.

� Store the rest of the day’s requirement in local, secure metal storage cabinets.

� Store the bulk of the coatings in a central solvent store.

� Consider the temperature of storage areas.  Cold liquids have a higher viscosity (see Section
4.2.2) and may need more thinning.  Bringing the following day’s coatings inside and storing
them overnight in local solvent cabinets will allow them to warm up. 

� Keep water-based and high solids coatings in a controlled temperature store maintained at
around 20°C.  Water-based coatings should be protected from frost.  Low temperatures
increase the viscosity of high solids coatings leading to poor flow, application problems and
slower curing.  Section 4.2.2 considers the effects of temperature on viscosity.
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3.1.3 Lids

If lids are left off solvent containing tins, the contents will evaporate - leading to expensive and
unnecessary waste.  There is even more waste if thinners have to be added to return the coating to
the correct viscosity.  Containers without lids are also vulnerable to spillage.

Getting operators to keep lids on containers is often an ongoing battle for management.

� Insist that lids are put back on cans and drums.

� Provide training to increase operator motivation and raise awareness.

� Congratulate people who are doing things correctly.

3.1.4 Dispensing units

Use plunger pots or dip cans to store solvent applied
by rag or by hand, eg the application of pullover or
general cleaning solvents.  Such devices eliminate
open cans and thus reduce solvent evaporation.

Plunger pots come in a variety of forms, eg a sprung
lid which is pushed down to access solvent or a
plunger which is depressed to dispense a set amount
of liquid.  Dip cans (see Fig 3) consist of a solvent
reservoir with a plunger pump set in the middle.
When an operator places a cloth or rag on the
plunger and presses, solvent is dispensed.

3.1.5 Use of thinners

Thinners are used to reduce the viscosity of coatings
and promote their atomisation and application.
However, if properly managed, most coatings should
not need thinning.  

� Keep lids on containers to minimise solvent loss.

� Ensure coatings are up to temperature and thus at the correct viscosity.  ‘Cold’ coatings are
more viscous.  Consider using in-line heater systems (see Section 4.2.2).

� Issue thinning solvents only when they are needed.

As shown in the Industry Example in Section 6.2, operators can become accustomed to adding
thinners even when they are not required.  Controls on the issue of thinning solvents will make
operators think about whether they are needed as well as encouraging measures to minimise the
loss of the coating’s original solvent content.
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Improved housekeeping allowed Stag Furniture plc to significantly reduce solvent waste.
Sprayers had a tendency to collect and open all of the coatings required for the day’s schedule.
This led to unnecessary solvent losses which then had to be replaced by adding thinners. 

An awareness raising programme was therefore initiated to improve housekeeping, and sprayers
were only allowed to keep the lids off coating containers that were actually in use.  These simple
measures reduced coating use by 5%.  For more details, see Section 6.4.

Fig 3 Dip can



3.1.6 Spillage

When liquids are spilled on site, the temptation may be to wash them down the drain (out of sight
and out of mind).  However, this is generally the worst method of clearing a solvent spillage.

� Provide spillage kits at key locations, eg solvent store and waste solvent collection point, and
near sensitive locations, eg surface water drains located on solvent transfer routes.

� Have procedures in place for dealing with spills and ensure that everyone knows what to do
in the event of a spill.

� Provide operators with training in how to clean up spills.

� Set up a reporting system to record significant spillages, eg more than one litre of solvent or
more than two litres of solvent-based coating.  This will help to discourage careless solvent
handling and encourage effective spill management.  The information will also be required
for Measuring to Manage programmes. 

3.1.7 Mixing surplus coatings

If handled incorrectly, two-pack materials can generate large amounts of waste.  Manufacturers
usually quote a pot life, eg 48 hours. However, gellation and application problems are generally
experienced long before then.  Most two-pack materials increase in viscosity slowly during the first
few hours after mixing.  After this, viscosity will have increased sufficiently to affect application
properties.  Thinners then have to be added, thus increasing solvent consumption.

� Avoid catalysing more material than is required for a given period of work.  Ideally, only
enough material to last for two hours’ production should be mixed.

� Dilute any catalysed material left at the end of the day with uncatalysed lacquer.  Add the
balance of acid catalyst at the start of the next day.

3.2 SURFACE PREPARATION

Applying a coating to a properly prepared surface will reduce the amount of coating required to
obtain a satisfactory finish - leading to lower costs and reduced solvent consumption.  

� Sand finish the workpiece so that short, cut fibres appear as a smooth, matt, dust-free
surface.  Subsequent finishing should produce only a minimal rise in the fibres.  

A sanded workpiece with a shiny, glossy finish is one that has been compressed and exposed
to high frictional heat.  It will have an unacceptable fibre rise during subsequent coating, thus
increasing the likelihood of uneven stain application and the need for denibbing (fine sanding
to remove the raised grain).  Such problems occur as a result of incorrect grit sequence
selection, too high a sanding pressure and the use of abrasive belts that are worn or clogged. 

� Using anti-static sanding belts and efficient earthing of machinery avoids having dusty and
pore-filled workpieces.  Static electricity generally occurs when the relative humidity is below
50%.  It is caused by movement and friction between the work piece, abrasive belt and
machine parts. 
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3In 1996, a company spilled just 22 litres of toluene.  The liquid entered a surface water drain and
caused the death of around 4 000 fish in a local stream.  The company was subsequently fined
£4 000 and made to pay court costs and clean-up costs - all due to the careless handling of a
single container of solvent. 



3.3 CLEANING 

Companies using more than five tonnes of solvent/year are required by PG6/33(97) Secretary of
State’s Guidance Note - Wood Coating Processes to take action to minimise their use of organic
solvents for cleaning.  For companies that have adopted a mass balance approach to achieving
compliance with PG6/33(97), cleaning solvent increases the solvent total without adding to the
solids total.

The survey reported in Environmental Performance Guide (EG130) Solvent Use in Wooden Furniture
Coating5 found a wide variation in the amount of cleaning solvent used by furniture manufacturers.
Most companies are using a low percentage (ie 0 - 5%) of their total solvent use for cleaning, but
some are using more than 20%.  Companies that use more than 5% of their total solvent use for
cleaning could achieve significant cost savings by taking action to reduce solvent use.

The following steps will help to reduce solvent consumption for cleaning.

� Eliminate

- Avoid unnecessary cleaning, eg roller coaters for applying UV-cured acrylic coatings may
need cleaning only once a week rather than daily. 

� Minimise

- If possible, clean spray lines with water.  One of the benefits of converting a spray line to
a water-based coating is that organic solvents are not needed for cleaning.

- Consider using less volatile solvents for cleaning.  Solvents with lower boiling points
evaporate faster at room temperature.  Many furniture manufacturers use solvents such
as acetone and toluene which have boiling points of 56°C and 110°C respectively.
Replacement with a higher boiling point solvent, eg butyl acetate (165°C), should reduce
evaporative losses.  

- Consider replacing the solvent used for cleaning furniture with other substances.  A
number of companies have switched from traditional solvents to a cleaning solution
based on residues produced during the manufacture of orange juice.  In addition to a
significant reduction in solvent use, this change gives health and safety benefits.

� Re-use

- If spray lines/guns are cleaned by spraying solvent through the system, ensure that the
used solvent is collected and either re-used directly or cleaned for re-use.

- Even relatively dirty cleaning fluids may be suitable for additional cleaning or for use as a
pre-wash.  Solvent can clean effectively when it contains up to 15% solids. Dirty solvent
sent for recovery typically contains only 5 - 8% solids.  This means that half of the
cleaning power is wasted and twice as much solvent is used.

� Recycle

- Send waste thinners off site for re-use or recovery for re-use. 

- Consider on-site recovery of dirty solvents using a solvent recovery still.  This may be more
cost-effective as the recovered solvent can be re-used many times.  This reduces the need
to buy fresh solvent and greatly reduces the total ‘solvent in’.  The Industry Example at
Wood Bros (Furniture) Ltd (see Section 6.5) shows the short payback period with 
such units.
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5 Available free of charge through the Environment and Energy Helpline on 0800 585794.



Fig 4 shows the effect on Timberwise’s solvent inventory of introducing controls on the use of
thinners.

3.4 CHANGING COATING FORMULATIONS

3.4.1 Types of coating

A wide range of wood coatings is now available.  To avoid the need to install expensive abatement
equipment, the use of compliant coatings or low solvent content coatings is required to comply with
PG6/33(97) Secretary of State’s Guidance Note - Wood Coating Processes (see Section 1.1).

Table 5 overleaf shows the solvent and solids content of the various types of coating, together with
their advantages and disadvantages.  Compliant coatings are shown in bold.
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Timberwise Ltd realised that thinners constituted around 25% of its solvent use.  Cleaning
operations were therefore reviewed and various initiatives introduced, eg written procedures for
cleaning and operator training.  The installation of a solvent recovery still led to solvent re-use
on site and reduced the non-emitted component to zero.  Solvent used for thinning was also
controlled and issued only upon request.  Operators were encouraged to keep the lids on
containers and thin their coatings only when it was essential. 

These initiatives led to a significant reduction in the amount of thinners bought, from 
5 500 litres/year to 800 litres/year.  Total solvent use therefore fell by over three tonnes/year.

Fig 4  The effect of controlling the use of thinners at Timberwise Ltd

Assuming a typical cost of £1.20/litre for the thinners, the reduction in material use represents
a cost saving of £5 640/year.

Period: 1/1/97 - 31/12/97 Compiled by: J. Smith
Product Solids Solvent  Volume Total Total

content content (litres) solids solvent 
(kg/litre) (kg/litre) (kg) (kg)

Thinners 0 0.88 800 0 704
Stain 0.07 0.86 6 000 420 5 160
Sealer 0.3 0.65 8 000 2 400 5 200
Lacquer 0.28 0.6 10 000 2 800 6 000

Total solvent bought in 5 620 17 064

Total non-emitted solvent 0 0.85 0 0 0

Total solvent used 17 064



Coating type Typical content Advantages Disadvantages

Organic Solids VOC
solvent (%) (%) (g/litre)

Nitrocellulose 75 25 ~ 690 
(pre-catalysed) 

Acid-catalysed 60 40 570
two-pack

Compliant 45 55 435
acid-catalysed

Polyurethane 60 - 70 30 - 40 570
two-pack

Water-based 10 30 100 
(contain some
solvent to
promote film
formation)

UV-cured acrylic 0 - 10 90 - 100 0 - 100 

Water-based 0 30 - 35 ≤50 
UV-cured acrylic
(Despite the
absence of
organic solvent, 
the coating may 
still be a liquid
due to presence
of other materials)

Table 5  Comparison of wood coatings
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� One-pack coating

� Fast drying

� Easy to apply, sand and
repair

� High solids and high build

� Good chemical and
mechanical resistance

� Lower solvent content

� Compliant coating

� High solids and high build

� No reddening effect on pine

� Excellent water resistance

� No residual odour

� One-pack coating

� Non-flammable

� Better resistance properties
than nitrocellulose

� 75 - 90% reduction in
solvent per weight of solids
applied compared to
nitrocellulose

� One-pack coating

� Non-flammable in solvent-
free form

� Resistance properties match
or exceed acid-catalysed

� Very high solids

� Very fast curing

� High grain filling properties

� One-pack coating

� Excellent resistance
properties

� More open grain effect than
UV-cured acrylic coatings

� Readily applied by
automated spraying
equipment

� Overspray can be
recirculated

� Good levelling and film
formation

� High solvent content

� Highly flammable

� Limited mechanical and
chemical resistance

� Limited pot life

� Need to measure and mix

� Highly flammable

� Longer drying times

� Limited pot life

� More expensive

� Highly flammable

� Presence of isocyanates
means that operators need
air-fed masks

� Grain raising

� Not as clear as nitrocellulose

� Drying is slow in damp or
cold conditions 

� Not as easy to repair as
nitrocellulose

� Must be protected from
frost during storage

� Specialist application and
curing plant needed

� Precautions needed to avoid
skin irritation from acrylates

� Three-dimensional items are
difficult to cure

� Grain raising

� Pre-drying required to
remove water

� Specialist application and
curing plant needed

� Precautions needed to avoid
skin irritation from acrylates



3.4.2 Avoiding problems

A variety of low solvent coatings are now available as alternatives to traditional solvent-based
coatings.  Many of the early problems experienced with low solvent coatings have now been
overcome following further development work by coating manufacturers.  Problems were often due
to inexperience with a new technology coupled with a lack of operator enthusiasm for the new
product.

� Provide operators with training in how to use the new coating.  Raising awareness will help
to increase motivation and overcome any lack of enthusiasm.  Your coating equipment
supplier may be able to help identify appropriate training.

� Be aware of surface requirements.  Surface preparation is more critical with water-based
coatings - they are not as forgiving as solvent-based coatings.  Water-based coatings
generally need:

- A finer surface prior to coating, ie one with shorter fibre lengths.  This is best achieved
by sanding in two or more different directions, thus ensuring that fibres are not
compressed into the surface of the workpiece.

- Lower pressure and lower belt speed when sanding between coats.

Different coatings often do not sand in the same manner.  It may, therefore, be necessary to
investigate sanding parameters and grit sequences, eg some coatings sand better with
aluminium oxide abrasive than with silicon carbide grit.

� When grain raising occurs, take care to prevent excessive denibbing, ie sanding through the
stain on high spots leading to an uneven colour.  A better solution is to review and optimise
pre-coating sanding operations to prevent the problem from occurring in the first place.

Table 6 overleaf summarises some of the key issues encountered when changing coating
formulations - particularly from solvent-based to water-based coatings - and possible solutions.
Many of these problems can be overcome by development work and training.
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Key issue Nature Potential cause Potential solution

Aesthetics Opaque appearance � Excessive binder addition � Reduce binder
to water-based stain

� Humid air resulting in moisture � Increase use of retarder to 
penetrating the coating film. slow down drying process 
If drying is too fast, this (for nitrocellulose lacquers)
moisture has insufficient � Increase control of air used
time to evaporate off.  It is  for drying
trapped in the coating films, 
producing a hazy effect

Small indentations like � Incorrect choice of wetting � Change wetting agent or  
pin pricks in the finished agent, solvent level or type incorporate more water- 
article miscible solvent.  NB This

can only be achieved by the
coating supplier

Ageing New coatings do not � Differences in reaction to � Further development work in 
reproduce the traditional natural UV light. Traditional association with coating 
change in furniture colour coatings yellow whereas suppliers to produce an 
with time water-based coatings tend exact colour match 

to be relatively light-fast

Blistering Air bubbles are trapped � Too fast drying of the outer � Increase use of retarder to
in the coating film layers slow down drying process

(not applicable to water-
based)

� Increase the level of control
on air used for drying
purposes

Build Less build achieved with � Lower level of solids applied � Increase the number of coats
water-based products during each coat compared or introduce one solvent- 

to acid-catalysed based high solids coat 

Drying Significant increase in � Water does not evaporate � Use drying tunnels to 
time drying time off from the workpiece at increase the heat and air 

the same rate as organic flow over coated items
solvent

Grain Grain raised by water- � Wood absorbs water, � Ensure optimum sanding
raising based products whereas organic solvent prior to coating.  Consider

evaporates off using a denibbing stage
after the sealer

� Alternatively, use a high
solids sealer to increase build
between grains 

Staining Finished article is much � A lower volume of dark � Train operators to reduce 
excessive too dark water-based stains is often quantity applied 

required

Staining Small streaks of wood � Inadequate surface retention � Increase use of retarder to
uneven that have not taken stain time does not allow wiping slow down drying process 

following spraying and while stain is still wet (not applicable to water- 
wiping based coatings)

� May also be due to grain � Revise sanding processes.
compression owing to poor Problem may be due to
sanding practice.  Stain has excessive pressure and
difficulty penetrating a frictional heat and/or use of 
‘sealed’ surface too fine an abrasive

Table 6  Changing coating formulations: problems and solutions
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3.5 DEALING WITH WASTES

A variety of waste streams result from coating operations.  These are subject to the Duty of Care,
while the more hazardous wastes are also controlled under the Special Waste Regulations 1996.

3.5.1 Empty containers

It is often difficult to empty containers completely.  The presence of a small amount of residual
coating (typically >0.1% of the initial volume) may mean that coating containers are classified as
special waste and are thus unsuitable for disposal in general waste skips. 

� Investigate the possibility of returning them to your supplier.

� Train employees about the importance of ensuring that containers are as empty as possible
before disposal.

� Store empty containers in a secure, contained location. 

� Keep special and general wastes apart.  Mixed special and general waste will all have to be
disposed of as special waste.

� Crush empty containers prior to disposal in specialist crushing machines.  The crushing
machines should have a drip tray to contain any liquid residues.  Scrap merchants may be
willing to pay for empty, segregated containers. 

3.5.2 Other wastes

� Do not empty waste coatings into water back booths.  This increases both the toxicity of the
effluent and the cost of its disposal.  If possible, waste coatings should be sent for solvent
recovery.

� Water back booth effluent should be tankered off-site for disposal on a regular basis, eg every
three months.
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When Ducal Ltd installed a machine to crush its empty coating containers, it found that the
residues collected in the integral drip tray filled a 205-litre container every week.  The collected
residues were found to contain solvent worth almost £20 000/year.  Having investigated the
reasons for this excessive loss, Ducal implemented measures to reduce this waste - including:
training, awareness raising and individual mixing machines for hand spraying equipment to
reduce surplus made-up coatings.  Container residues fell by 84% and Ducal saved
£17 000/year.  

For more details and other measures taken by Ducal Ltd, see the Industry Example in Section 6.3.

For advice on solvent recovery and the disposal of waste coatings, etc, contact the
Environment and Energy Helpline on freephone 0800 585794.



3.6 TRAINING

Many organisations experience resistance to change.  For example, over the years sprayers will have
perfected the use of traditional solvent-based coatings and be able to consistently achieve a set level
of quality.  These sprayers will not generally be keen to switch to water-based coatings as these often
create new problems.  Similarly, resistance is encountered to improved housekeeping, eg putting lids
on containers, mainly due to laziness combined with a lack of understanding of the associated
benefits.  The result is a short period of using lids before reverting back to old bad habits. 

Training is essential to achieve long-term solvent reduction.  Training should:

� raise awareness of the environmental effects of solvents and the benefits of solvent reduction
to the company and individuals;

� explain relevant legislation and the changes needed to meet legal requirements - this will help
to dispel any perceptions that the desire for change is just a temporary management whim;

� educate sprayers about new techniques, eg how to get the best out of spray equipment and
the best spraying techniques;

� motivate employees to maintain interest in solvent reduction on an ongoing basis, eg display
charts to show how much solvent has been saved through their efforts in the past month. 
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The aim of the wood coating process is to transfer solid material onto wood either through hand-
held spray guns or in automated coating lines.  The greater your transfer efficiency (see 
Section 2.3.2), the more coating ends up on the work and less is wasted.  Key factors influencing
transfer efficiency are the type of spray gun and the spraying technique.  Spraying technique is
discussed in more detail in Section 4.3.

4.1 SPRAY GUN SYSTEMS

The advantages and disadvantages of different spray gun systems are summarised in Table 7
overleaf.  Typical transfer efficiencies and capital costs are also given for each system.  For details
about how the different spray gun systems work, see Good Practice Guide (GG53) Cost-effective
Paint and Powder Coating: Application Technology, available free of charge through the
Environment and Energy Helpline on freephone 0800 585794.

Although popular with coating operators, conventional spray guns have a low transfer efficiency
due to excessive bounce-back.  Higher efficiency spray guns, eg high volume low pressure (HVLP),
have many advantages, including significantly less bounce-back.  Details of how state-of-the-art
spraying equipment reduced costs at Johnson & Johnson Furniture, a manufacturer of wooden
kitchen furniture products, are given in Industry Example 9 of Good Practice Guide (GG124) Solvent
Management in Practice: Industry Examples, available free of charge through the Environment and
Energy Helpline on freephone 0800 585794.
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A P P L I C AT I O N  T E C H N O L O G Y4

To reduce VOC emissions during spraying, PG6/33(97) Secretary of State’s Guidance Note -
Wood Coating Processes recommends the use of air-assisted airless, centrifugal, high volume
low pressure (HVLP) or electrostatic application techniques.  Other methods are permitted only
if the transfer efficiency is at least 65%.

Timberwise Ltd and Shoddy Spray Ltd have similar coating requirements and need to apply five
tonnes/year of solids.  The only difference is their transfer efficiencies.  Operators at Timberwise
Ltd are properly trained and use advanced spray equipment, achieving a transfer efficiency of
70%.  Operators at Shoddy Spray Ltd use conventional guns and are not trained; their transfer
efficiency is 40%.

To apply the required amount of solids per year, operators at Timberwise Ltd have to spray 
7.1 tonnes of solids compared to 12.5 tonnes at Shoddy Spray Ltd.  The less efficient company
therefore has to buy nearly twice as much coating and incurs twice the handling, storage and
disposal costs. 



22

Type Transfer Advantages Disadvantages Typical cost
efficiency (1998 prices)

Conventional 30 - 50% � Unskilled sprayers can use

� Variable spray pattern 

� High quality atomisation

� Inexpensive and easy to 
maintain

Airless 55 - 60% � Very high application rates

� Good for coating large 
surface areas

� Low spray fog

Air-assisted 40 - 70% � Very high application rates
airless � Good for viscous coating 

materials

� High quality atomisation

� Low spray fog

� ‘Tails’ easier to eliminate 

� Lower fluid pressure than 
airless

High volume 55 - 80% � High transfer efficiency
low pressure � Low spray fog
(HVLP)

� High quality atomisation

� Highly variable pattern size 
and fluid rates

� Allows operators to 
‘feather in’

Electrostatic 5 - 15% � High transfer efficiency
spray systems enhancement � High application rates 
(see Section possible 
4.2.1)

� Reduced overspray and 
bounce-back

� Achieves some degree of 
wrap around

In-line heater 5% � Coating viscosity reduced 
systems (see enhancement without adding solvent
Section 4.2.2) � Maintains a consistent 

coating temperature

� Improved finish quality

� Can achieve higher 
film build

Table 7  Advantages and disadvantages of different types of spray gun systems
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� Low transfer efficiency

� Do not meet the
requirements of
PG6/33(97)

� Small nozzle blocks easily

� Finish quality not as good
as conventional

� Inflexible liquid hose due
to high pressure

� Generally do not meet
the requirements of
PG6/33(97)

� Small nozzle blocks easily

� Requires high pressure
pump

� Requires skilled operator

� Restricted pattern
versatility

� Requires skilled operator

� May create finish
problems with high solids
coatings

� Requires skilled operator

� Component grounding
necessary

� Correct conductivity
coating required

� May need to consider
flameproof areas

� More equipment requires
cleaning

� Reduces pot life of most
two-pack coatings slightly

£130 for gravity-
fed gun

~£600 for gun
and pressure pot
system

~£1 500 for a
system including
pressure pump,
lines and gun

£400 gun only

£1 000 - £3 000
for complete
system (depends
on the pump)

£200 - £300 gun
only

£1 000 - £1 250
(including pressure
tank)

£2 500 - £3 500
for power pack,
gun and cables

£2 000



4.2 ENHANCEMENT TECHNIQUES

Enhancement techniques increase transfer efficiencies compared to the basic atomisation method.  

4.2.1 Electrostatic systems

This technique involves applying a charge, usually negative, to the coating as it is atomised and
earthing the surface to be coated (thus making it positive).  The negatively charged spray droplets
are attracted to the earthed surface.  This effect is so powerful that, with some objects, coating
spray can be observed to ‘wrap around’ (see Fig 5).  Visible evidence of ‘wrap around’ depends on
the shape of the component, but is most obvious on round components up to 50 mm in diameter,
when complete coverage can sometimes be achieved from one pass of the gun.  However, equal if
not better results are achieved on large, flat surfaces.  Electrostatic systems cannot be retrofitted to
existing systems.

4.2.2 In-line heater systems

In-line heaters can be added to any type of spraying system to reduce the viscosity of coatings
without the need to add thinners.  Such systems are particularly useful for high solids coatings and
can be retrofitted to existing equipment.

In-line heaters consist of a fully flameproof and enclosed unit fitted on the outlet of any pressure
system.  Heaters have adjustable temperature gauges and are thermostatically controlled.  To
maintain a constant temperature during spraying, the coating is recirculated so that it cools down
when spraying stops. 

Such systems produce a much more consistent coating temperature and can maintain coating
temperatures to ±1°C.  A temperature of 40 - 50°C is generally optimum. 

The effect of temperature on viscosity

Viscosity is a measure of the extent to which a liquid resists the tendency to flow - the greater the
viscosity, the less the liquid flows.  Viscosity can be measured by observing the number of seconds
that it takes for the coating to run through a calibrated viscosity cup. 

Too high a viscosity can lead to application problems and poor finish quality.  Viscosity can be
reduced in a number of ways, eg by adding thinners or increasing temperature. 
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Fig 5  Electrostatic ‘wrap around’ effect
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The effects of variations of temperature on viscosity, and therefore on quality, are illustrated in 
Table 8, which shows daily temperature fluctuations in a hypothetical workshop.  During the course
of the day the viscosity of the coating, measured as the time taken to run through a viscosity cup,
changes from 23 to 17 seconds.  This decrease reflects the drop in viscosity at higher temperature
and leads to a 22% increase in the output of the spray guns.  Unless operators are trained properly,
this change could lead to excessive application and over-colouring. 

Time Conditions Temperature Viscosity Spray gun 
(°C) measurement (seconds) output (kg/min)

Morning Cool workshop 15 23 13.0

Mid-morning Workshop heats up 20 20 14.7

Midday Workshop at full 25 17 15.9
temperature

Table 8  The effect of temperature on coating viscosity

4.3 TIPS FOR EFFICIENT SPRAYING

The benefits of switching to equipment with a high transfer efficiency are lost if it is used in a less
than optimum manner.  Theoretical and actual transfer efficiencies are then significantly different. 

4.3.1 Use the optimum air and fluid pressure

Some operators assume that increasing the air and fluid pressures will increase the rate of spraying,
thus allowing a greater throughput of items.  In addition, some operators like to feel a ‘kick’ from
the gun when they depress the trigger.  

However, increasing pressures above those recommended by the manufacturer lead to:

� increased bounce-back;

� excessive equipment wear;

� unnecessary energy consumption (to provide the pressure);

� over-atomisation;

� the formation of an excessive air cage in front of the item being coated.

The net result is a significant reduction in transfer efficiency and an increase in operating costs.
Environmental Performance Guide (EG130) Solvent Use in Wooden Furniture Coating shows the
effects of air and fluid pressure on transfer efficiency.  For example, EG130 shows that air pressures
of 80 psi reduce the transfer efficiency of air-assisted airless guns to less than 20%.  Three to four
times more coating is then needed compared with the same gun operating at optimum pressure. 

Setting up

� Check that the air supply in the spraybooth is at the correct pressure (see Fig 6).

� Check that the line can supply the correct air flow rate for the spray gun.

� Make sure that you are using the correct size air hose (according to the spray gun
manufacturer’s advice).
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Alstons Cabinets Ltd reduced the use of thinners by five tonnes/year by introducing controls on
solvent use and using a hot spray system to reduce coating viscosity rather than adding thinners.
This reduction in solvent use is worth about £8 000/year.

For more details and other measures taken by Alstons Cabinets Ltd, see the Industry Example in
Section 6.1.



� Ensure that the spray gun is assembled correctly for the job in hand (according to the coating
manufacturer’s recommendations).

� Using an aircap pressure tester, make sure that the air supply is adequate to deliver the
required pressure at the aircap (according to the spray gun manufacturer’s advice) and no
more than this pressure.  A common mistake made by sprayers is to set the aircap pressure
too high.

� Test spray before starting the job to check that the spray pattern is correct for the particular job.

4.3.2 Pay attention to cleaning and maintenance

Proper maintenance is essential to ensure optimum performance and life span from spray
equipment.

� Check and replace pressure pot valves and worn parts such as nozzles and needle valves as
part of a regular maintenance programme.

� Regularly check the electrical connections of electrostatic systems. 

� Flush out spray systems working with two-pack materials and leave them full of solvent at the
end of the working day.

� Clean out systems using single-pack air-drying coatings weekly.  Fill them with solvent when
not in use for a prolonged period of time.  The choice of solvent is important.  If it does not
clean thoroughly, deposits will build up with time. 
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Fig 6  Checking air pressure for spraying



� Clean the in-line filters of air-assisted airless systems regularly to prevent blocking of the spray
tips.

� Match the mesh sizes of the two filters in air-assisted airless systems (one large area filter on
the pump outlet and one fine filter in the handle of the gun) to the tip size used in the gun.
This helps to prevent tip blockages.  Clean the larger pump outlet filter weekly using solvent
and a soft brush.  The smaller gun handle filter should be cleaned every two working days. 

4.3.3 The importance of operator technique and training

Proper operator training is essential to maximise transfer efficiency.  Most gun manufacturers provide
training to enable operators to understand how their equipment works and how to optimise its use.

The following simple measures reduce waste significantly.

� Triggering at the end of a pass. Many operators do not release the trigger when the gun
ceases to be directly over part of the item being sprayed.  Training operators to stop spraying
immediately will increase transfer efficiency, reduce the amount of coating used and save you
money.

� Gun positioning. The gun should always be held at right angles to the surface being
sprayed.  Operating the gun at an angle will produce variations in coating depth.  It is also
important to ensure that the gun is the correct distance from the workpiece, eg around 
150 - 300 mm for HVLP guns.  If the gun is too far away, there will be losses due to gravity.
The coating may also be too dry by the time it is applied to the wooden surface, leading to
peeling.  If the gun is too close, the applied coat may be too wet, leading to runs. 

� Fan pattern adjustment. The fan pattern should be altered to suit the item being coated,
rather than always using the largest spray pattern to increase application rates. 

Fig 7 shows the correct spraying technique with HVLP guns.
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Fig 7  Correct spraying technique with HVLP guns
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Fig 8 shows the effects of optimising transfer efficiency at Timberwise Ltd.

4.4 USE OF AUTOMATED COATING LINES

Hand spraying still accounts for the bulk of wood coating operations in the UK.  However, an
increasing number of furniture manufacturers are adopting automated spraying.

The actual configuration of an automated coating line depend on various factors, including:

� type of coating, eg solvent, UV-cured or water-based;

� type of application, eg spray guns, curtain or roller coating;

� number of coats needed for the required finish;

� availability of space and capital;

� volume of throughput and degree of flexibility required.

The benefits of automated coating lines include:

� Increased process control leading to better optimisation of fan patterns, air and liquid
pressures according to the components being coated.

� Increased consistency.  Once programmed, machines are not subject to human fluctuations
in concentration, attitude and skill levels.  This increases quality control and minimises rework. 

� Potentially high output in terms of square metres coated per minute.

� Reduced labour costs.
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Timberwise Ltd has air-assisted airless spray guns with an optimum transfer efficiency of 70%.
However, a Measuring to Manage programme implemented by the Company found that
operators were only achieving a transfer efficiency of 51%. 

Timberwise began regulating air and fluid pressures and retrained operators in the correct
spraying technique.  These measures raised transfer efficiency by 17% to 68%.  This effectively
means that 25% less coating could be sprayed while maintaining the amount of solids applied
to the surface.  The amount of stain, sealer and lacquer used fell significantly, with a further 
four tonnes/year reduction in solvent use overall.  This reduction brought Timberwise below the
15 tonnes/year threshold for LAPC.

Fig 8  The effects of optimising transfer efficiency at Timberwise Ltd

Assuming a typical cost of £2.20/litre for the stain, sealer and lacquer, the reduction in material
use represents a cost saving of £13 200/year.

Period: 1/1/98 - 31/12/98 Compiled by: J. Smith
Product Solids Solvent  Volume Total Total

content content (litres) solids solvent 
(kg/litre) (kg/litre) (kg) (kg)

Thinners 0 0.88 800 0 704
Stain 0.07 0.86 4 500 315 3 870
Sealer 0.3 0.65 6 000 1 800 3 900
Lacquer 0.28 0.6 7 500 2 100 4 500

Total solvent bought in 4 215 12 974

Total non-emitted solvent 0 0.85 0 0 0

Total solvent used 12 974



� The ability to apply a wide range of coatings, including 100% solids UV-cured coatings.

� The enclosed nature minimises overspray in the workplace and facilitates its capture and 
re-use. 

However, automated systems are not applicable to all companies due to:

� High volume of throughput (not applicable to smaller operations).

� Set-up requirements.  Machine set-up and clean-down take longer than hand spraying,
making automated systems more suited to relatively large batches.  However, technological
improvements are reducing the time difference. 

� Inflexibility.  Automated systems are generally suited to a specific use, eg a system designed
for the UV-cured coating of flat panels will not be suited to coating three-dimensional items.

� Cleaning.  Re-use of overspray will necessitate a thorough clean-down between each change
of coating material.

The survey of UK furniture manufacturers reported in Environmental Performance Guide (EG130)
Solvent Use in Wooden Furniture Coating found that the transfer efficiency of automatic spraying
was reduced by:

� untidy loading of panels on the conveyor;

� excessive edge overlap on the traverse of the spray guns;

� incorrect traverse speed of the spray gun carriage.

The survey also highlighted a tendency for companies to use conventional spray guns for automatic
spraying, instead of more efficient guns.
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Solvent reduction is just one of the benefits of implementing a systematic approach to waste
minimisation.  On average, waste accounts for 5% of company turnover and the true cost of waste
is typically 5 - 20 times the cost of disposal.  Around 1% of turnover can be saved through simple
waste minimisation initiatives.

This Section outlines the implementation of a waste minimisation programme in a furniture
manufacturing company and indicates opportunities for significant cost savings.

More detailed information on waste minimisation is available free of charge through the
Environment and Energy Helpline on freephone 0800 585794.  Useful publications include: 

� Good Practice Guide (GG25) Saving Money Through Waste Minimisation: Raw Material Use

� Good Practice Guide (GG26) Saving Money Through Waste Minimisation: Reducing Water
Use

� Good Practice Guide (GG27) Saving Money Through Waste Minimisation: Teams and
Champions

� Good Practice Guide (GG38C) Cutting Costs by Reducing Waste: A Self-help Guide for
Growing Businesses

The Environment and Energy Helpline can also tell you about waste minimisation clubs and other
activities in your area.

5.1 STEPS IN A WASTE
MINIMISATION
PROGRAMME

The main steps in a systematic waste
minimisation programme are shown in
Fig 9.  

5.1.1 Commitment from
senior management

Ongoing commitment and support
from senior management is essential
for successful waste minimisation.
The changes required to minimise
waste may affect the way people work
as well as having a temporary impact
on productivity.  Some changes may
also involve expenditure, eg switching
to more efficient spray guns.

Give someone responsibility for waste
minimisation - this does not have to be
a full-time job.  Results are actually
achieved by groups of people working
in teams.  For more information, see
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Fig 9  Step-by-step approach to waste minimisation

STEP 1
Give someone responsibility
for waste minimisation

STEP 2
Establish the size of the 
waste problem

STEP 3
Establish and use a 
monitoring system

STEP 4
Analyse the information

STEP 5
Consider the waste 
minimisation options
available

STEP 6
Produce an Action Plan

STEP 7
Implement the Action Plan

STEP 8
Review the progress



Good Practice Guide (GG27) Saving Money Through Waste Minimisation: Teams and Champions,
available free of charge through the Environment and Energy Helpline on freephone 0800 585794.

5.1.2 Identify waste streams

To obtain a true picture of the current waste situation, you need to identify all waste streams.

� Write down all the obvious wastes.

� Walk round the site looking at each area and process.

� Compile a process flow diagram for the site.6

� Look at your invoices.  If a substance is brought onto the site, at least part of it is likely to
become a waste.

Involve people from all areas of the site in this exercise, including those not directly involved in
production, eg purchasing and distribution.  

5.1.3 Quantify waste 

Try and quantify all waste streams in terms of the amount (volume/weight) and cost.  Documents
that may help you include:

� management reports;

� production statistics;

� water and energy bills;

� purchase inventories;

� waste transfer/consignment notes;

� waste contractor invoices.

In the absence of existing data, you may need to make a best estimate based on records, visual
evidence, talking to operators and weighing representative samples.

5.1.4 Identify waste saving opportunities

Identifying and quantifying waste streams will help you to identify priority areas for action.  Working in
teams, seek the underlying causes of each source of waste and develop initiatives to tackle the problem.

Practical waste minimisation measures that have proved profitable in furniture manufacturing
companies are described in Section 5.2. 

5.1.5 Evaluate, implement and monitor

� Evaluate potential opportunities to reduce waste in terms of practicality, costs and benefits.

� Draw up an Action Plan that includes realistic and achievable waste reduction targets.  These
targets should be agreed by senior management.

� Implement no-cost and low-cost measures immediately.  Then implement high-cost measures
that pass company evaluation criteria.

� Monitor performance to demonstrate improvements.

� Review progress against targets regularly - initially after six months and then at least annually.

� Provide feedback to everyone to maintain enthusiasm for waste minimisation and to generate
more ideas. 
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Take photographs of waste generation, handling and storage to convince others of the extent
of the problem.  Photographs can also be used to encourage people to take action to improve
their particular area of operation or responsibility.

6 See Good Practice Guide (GG25) Saving Money Through Waste Minimisation: Raw Material Use, available free of charge
through the Environment and Energy Helpline on freephone 0800 585794.



5.2 PRACTICAL MEASURES TO REDUCE WASTE

5.2.1 General

� Eliminate or prevent waste at source.  Where this is not possible, consider minimisation, re-
use, recovery and then disposal. 

� Implement good housekeeping measures.  An untidy factory is a wasteful one.  Poor
housekeeping can also lead to a downward spiral of mistakes, reduced product quality and
increased waste.

� Segregate all wastes at source.  This is essential if wastes are to be re-used, recovered or
recycled.

� Encourage communication between different operational areas.  If those at the start of the
process know that their actions have knock-on effects further down the production line, they
will be more inclined to stick to correct procedures. 

5.2.2 Raw materials

� Check containers and consignments for transit damage, quantity and quality.  Poor quality
raw materials will lead to excessive waste through rejects and the need for rework.

� Insist on good housekeeping in storage areas to avoid raw materials deteriorating or being
spilled before they are even used.

� Store veneer at the correct humidity and temperature to avoid problems due to splitting.
Separate veneer stores and humidifiers can keep veneer in optimum condition, leading to less
waste during initial cutting and reduced reworking of cracked tops.

� Evaluate the segregation, re-use and recovery potential of packaging from raw materials,
components, fixtures and fittings.  For packaging that is only suitable for disposal, discuss
alternatives with your supplier.  Ask yourself whether the packaging is really necessary or what
its function is.  Good Practice Guide (GG140) Cutting Costs and Waste by Reducing Packaging
Use - available free of charge through the Environment and Energy Helpline on freephone
0800 585794 - will help you to rethink your packaging needs and thus save money.

5.2.3 Woodworking

� Machining is inherently wasteful.  If machining is unavoidable, use the smallest stock size
possible.  This will lead to the least waste and reduce processing time, energy consumption
and tool wear. 

� For items such as legs and arms, it may be more cost-effective to buy pre-cut timber - which
only has to be shaped and finished - rather than buying in standard sizes of timber that have
to be cut to shape, etc.

� Calculate the proportion of a component that is wasted by weighing the original timber and
comparing its weight with that of the final uncoated version.

� Use off-cuts to set up machines for new batches rather than waste virgin material.  Rejects
and poor grade timber may also be suitable. 

� Maintain machinery regularly to minimise waste generated during malfunctions, additional
set-ups and restarts.  Fewer interruptions, eg staggered lunch breaks, may also help. 

� Review process control.  Do individual operators follow the same procedures or do they all
have their own way of doing things?  If it is the latter, identify the best method and make
this standard practice.  Training may be necessary.

� Record and analyse the reasons for rejects.  Investigate the reasons for repeated problems and
make operators aware of the knock-on effect of problems in their own areas. 

� Where economically viable, send rejects for rework and re-use.  It is easy for rejects to be put
in a skip - thus incurring disposal charges - without potential uses being considered. 
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� Do production bonuses encourage speed at the expense of accuracy?  This may lead to
unnecessary waste in the form of rework and rejects.  Are bonuses withheld if faulty goods
are produced?

5.2.4 Energy

� Identify and target the areas with the highest energy consumption.

� Extraction systems can account for up to half of a factory’s electricity consumption.  If specific
machines are used regularly on their own, fit additional localised extraction to avoid having
the whole system operating for one machine.

� Fit localised thermostats, eg on radiators, to allow flexibility.

� Compressed air costs generally account for 10% of energy costs.

- Remove or disconnect dead legs.

- Install a cascade mechanism for two or more compressors.  One compressor acts as a lead
compressor, with the second and third compressors cutting in only when demand is high.

- Look for leaks and rectify them immediately.  Use good quality fittings to attach
equipment to air lines.

� Walk round the factory looking for:

- lights left on unnecessarily - label banks of switches to allow selective use and/or install
automatic lighting based on movement or light detectors;

- extraction equipment and machinery left switched on;

- unnecessary temperatures;

- heat loss through doors, windows, etc.
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Concern about compressed air costs led Cornwell Parker Furniture Ltd to investigate the
potential for savings.  One area of waste discovered by the Company was shapers’ use of a jet
of compressed air to clear surplus material, eg dust and off-cuts, from the workpiece.  The
compressed air pipe was switched on at the start of the shift and switched off at the end of the
day - regardless of whether the machine was in use. 

An automatic switch was installed on the air jet so that it was switched off whenever it was not
in use.  Other machines were fitted with a pulsing jet of air rather than a continuous one.
Payback periods for the alterations varied from 4 to 21 weeks.

Stag Furniture plc spent £20 000 on a computerised energy management system which allows
remote setting of thermostats, heating, cooling and time switches.  The new thermostats are
accurate to ±0.1°C (the old ones were only accurate to ±3.0°C).  The system is expected to more
than pay for itself by the end of the first winter.  

Stag also installed a cascade mechanism on its air compressors at a cost of around £250.  By
avoiding having a second large motor running continuously, Stag saved £1 700/year.

For advice and free publications on all aspects of energy efficiency, contact the Environment and
Energy Helpline on freephone 0800 585794.



5.2.5 Water

Although water is only a small cost for most furniture manufacturing sites, there are a number of
practical measures to make this even smaller, eg:

� Recirculate water used for washing, eg use ‘dirty’ water as a pre-wash.

� Sewage charges are normally based on a percentage of the amount of clean water supplied
to the site.  If a significant amount of water is used in water back booths, then this will not
be discharged as sewage but will be tankered off-site.  Check your water bill for the
percentage of water that is charged as sewage out.  If this is too high, contact your local
water company.

� Eliminate unnecessary washdowns.

� Look for leaks by monitoring water use over time.  Increased consumption at unexpected
times generally indicates a leak or some other problem.

� Ensure that taps are not left running or dripping.

� Measure the degree of water use during shutdown in toilet areas and implement controls as
appropriate, eg infrared flush controls in urinals and cistern volume adjusters.

Good Practice Guide (GG67) Cost-effective Water Saving Devices and Practices highlights typical
water savings that can be achieved for industrial and commercial applications and explains how to
identify the most appropriate devices and practices for specific equipment and processes.  The water
saving devices and practices described in GG67 are intended to be implemented as part of a
systematic water saving campaign.  Such a campaign is described in Good Practice Guide (GG26)
Saving Money Through Waste Minimisation: Reducing Water Use. Both publications are available
free of charge through the Environment and Energy Helpline on freephone 0800 585794.

5.2.6 Maintenance/garage

� Do not neglect non-production areas.  Maintenance departments have a vital role in
identifying and implementing waste management practices.

� Check that these areas are disposing of items such as scrap metal, oil, waste solvent and
batteries in accordance with the Duty of Care and/or the Special Waste Regulations 1996.

� Investigate possible re-use, recovery and recycling of waste streams in these areas.
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Stag Furniture plc fitted urinal controls at a cost of about £60/washroom.  These controls
produced a 46% reduction in water consumption.



These Industry Examples describe how five companies have achieved cost and other benefits through
taking action to reduce their solvent use.

6.1 ALSTONS CABINETS LTD

Alstons Cabinets Ltd, a manufacturer of bedroom cabinets, employs around 250 people at its
Ipswich factory.  Production centres on MDF and chipboard panels to which foils are applied.  The
single coat of lacquer needed by some of these foils is applied via an automatic spray line.

Solvent consumption at Alstons Cabinets Ltd was about 22 tonnes/year.  Only nine tonnes/year were
associated with coating use.  Of the rest, the use of thinners for cleaning and thinning accounted
for eight tonnes/year and the use of pullover to clean finished items prior to packaging and dispatch
for five tonnes/year.

The company’s Measuring to Manage programme focused on reducing solvent use as thinners and
pullover.  This showed that 2.5 tonnes of the eight tonnes/year of thinners used were acetone for
cleaning the automated spray line.  The remaining 5.5 tonnes/year were used for thinning coatings
to give the desired application characteristics.

Alstons Cabinets installed a hot spray system to reduce the viscosity of the coatings and thus reduce
the amount of thinners required for thinning.  This change, together with tighter controls on
operating procedures, reduced the amount of thinners used by five tonnes/year - a saving of around
£8 000/year.  The hot spray system cost about £25 000, giving a payback period of three years.
However, the hot spray system had other benefits, including reduced operator exposure to solvent
during thinning.

As part of the Measuring to Manage programme, Alstons Cabinets also investigated possible
replacements for the pullover used for cleaning the finished product.  Trials with a water-based
cleaner found it to be suitable for about half of the cleaning tasks.  This produced a 2.5 tonnes/year
reduction in solvent use. 

As a result of these changes, solvent use at Alstons Cabinets has fallen to 14.5 tonnes/year.  The
Company is now below the 15 tonnes/year threshold for LAPC and has gained more time to achieve
full compliance with the requirements of PG6/33(97) Secretary of State’s Guidance Note - Wood
Coating Processes.  This extension will enable Alstons Cabinets to undertake further development
and testing work.

The Company is currently evaluating solvent recovery stills and expects to make further reductions
when one is installed.  Alstons Cabinets hopes to use the still to reduce the remaining three
tonnes/year of acetone and thinners, as well as recovering solvent from obsolete coatings.

Works Manager, Kevin O’Looney said, “The programme showed just how much solvent can be
reduced in a short time if there is a concerted effort by all concerned.”
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6.2 CORNWELL PARKER FURNITURE LTD

Cornwell Parker Furniture Ltd has two sites - Parker Knoll Furniture at Chipping Norton, Oxfordshire,
and Parker Knoll Cabinets (Nathan) at Edmonton in north London.  The Chipping Norton factory
specialises in the production of upholstered chairs based on beech, ash and board material.  The site
employs 530 people and previously used about 29 tonnes/year of solvent. 

The Chipping Norton site uses thinners for two purposes, ie thinning and cleaning.  The first stage
of the Measuring to Manage programme was to establish how much was attributable to each
purpose.  A recording system was set up which showed the date, amount and use of all thinners
issued from the solvent store.  This measuring process found that 55% of thinners was used for
thinning stains in dip tanks, 30% was used for thinning sealer and lacquer and the remaining 15%
being used for cleaning.

Although measurements were made over a representative period, the actual amount of thinners
used during the recording phase was significantly less than average use.  If use during the
measurement period had continued at the same rate for a year, annual consumption would have
fallen by 1.1 tonnes.  This  represents a saving of £1 700/year.  The Site Manager believed that this
reduction was due to increased employee awareness of the importance of solvent management.
Awareness was increased by:

� a factory-wide briefing by the Managing Director with regard to future changes;

� involving all coating shop personnel through team briefings and target setting;

� involving team leaders in the monitoring programme.

Further measures are planned to reduce remaining thinners use, including:

� switching to water-based stains, thus eliminating the use of thinners to thin stain;

� switching to high solids coatings applied via air-assisted airless spray guns, thus eliminating
the need to use organic solvent to thin sealer and lacquer;

� installing a solvent recovery still to significantly reduce the amount of fresh thinners used for
cleaning.

As a result of these measures, Parker Knoll Furniture expects thinners use to fall from 
7.9 tonnes/year to about 0.2 tonnes/year.  This represents a cost saving of around £11 900/year.
Total site solvent use is expected to fall from 29 tonnes/year to around 13 tonnes/year.

Projects Manager, Ray Smith said, “The solvent inventory identified thinners use as being high and
the simple process of measurement has led to increased awareness and a decrease in solvent use.”
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6.3 DUCAL LTD

Ducal Ltd, one of Europe’s largest producers of high quality pine furniture, operates from a number
of different units located around an industrial estate in Andover.  The Company employs around 900
people and has an annual turnover of £55 million. 

Over the past decade, Ducal Ltd has carried out extensive research and development with a view to
moving away from the use of traditional solvent-based coatings.  High efficiency spray equipment
was introduced in the early 1980s and new water-based and low solvent content coatings were
developed. 

The Company is a significant user of solvent and there are, inevitably, many empty coating
containers.  A crusher has recently been installed on-site and the crushed containers are sent to a
scrap merchant.  The crusher has an integral drip tray to collect residues from crushed containers.
The tray is emptied into a 205-litre container and, when full, sent for recovery in accordance with
the Special Waste Regulations 1996.  The solvent content of the coating residues is excluded from
the Company’s total ‘solvent in’.

Crushing the containers and collecting the residues also revealed a surprising amount of coating left
in supposedly empty containers.  Ducal Ltd therefore implemented a Measuring to Manage
programme focusing on residues in these containers.  Measurements showed that one 205-litre
container was typically filled with coating residues from the crusher in a week.  About half of this
material turned out to be rainwater that had collected in uncovered containers.  The other half was
solvent residue.  This represented a raw material cost of almost £20 000/year.

Further investigations revealed that this solvent had a number of origins, eg:

� residual coating which could not be extracted from the container;

� excess two-pack materials which had exceeded their pot life;

� surplus one-pack materials.

Having identified the sources of the waste, Ducal Ltd took action to reduce this waste.

� Training and awareness raising were conducted to make sprayers, spray shop supervisors and
unit managers aware of the amount of waste produced. 

� Individual mixing machines were installed on hand spraying equipment.  These machines are
designed to mix only the required amount of two-pack coatings for each job. 

� Information was displayed - on an ongoing basis - to show the changes in the volume of
container residues collected. 

� Empty containers were stored under cover and out of the rain.

The combined effect of these measures was that container residues fell to about 1 500 litres/year -
a 70% reduction in residue and representing a saving of around £14 000/year. 

Ducal’s Finishing Manager, Duncan Rampton commented, “A large number of solvent reduction
initiatives can be profitably conducted using Measuring to Manage programmes. Along with
container residues, Ducal will continue to investigate transfer efficiencies, variances in operator
technique, on-site solvent recovery, automation, robotics and spray technology.”
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6.4 STAG FURNITURE PLC

Stag Furniture plc specialises in the production of hardwood furniture.  Its two sites in Nottingham
employ a combined workforce of 400 people.  The wood coating operation currently uses around
220 tonnes/year of solvent.  Around 20% of this total is accounted for by thinners and 20% by
stains.  The remainder is sealer and top coat.  

Stag Furniture has been carrying out a Measuring to Manage programme to reduce solvent use
since 1990.  Initial work concentrated on using a mass balance approach to identify and quantify
fugitive solvent emissions7.  Site input of coatings was known, as was the amount sent off-site for
recovery.  Measurements were made to break down the totals into exact areas of use and waste, eg
the weight of coating applied to furniture, the amount of disposed paper filters from extraction
booths, floor sweepings, wiping rags and in water back booth effluent.

This process found that fugitive emissions accounted for 7% of total coating use.  Much of this
waste was due to poor housekeeping, with sprayers tending to collect and open all of the coatings
required for the day’s schedule.  This led to unnecessary solvent losses which had to be replaced
through the addition of thinners.  An awareness raising programme led to fugitive emissions falling
to 2% of coating use, thus saving the Company £8 000/year.

More recently, the Measuring to Manage programme has aimed at increasing the general efficiency
of solvent use.  Two coating lines with similar product and throughput were selected for attention.
One was operated as normal while the other was subjected to a number of operational changes, ie:

� thinners use was recorded;

� safety lidded gauze top containers were used in the staining areas to reduce fugitive
emissions;

� standard nozzle pressures and agitator speeds were agreed with operators;

� film weights were carefully controlled;

� operators were briefed about the project and encouraged to suggest their own ideas for
reducing solvent use.

At the end of a two-month trial period, the results showed that:

� Operators were using thinners out of habit rather than necessity.  By raising awareness and
encouraging minimum thinners use, a 3% reduction in the use of thinners was achieved.

� More waste solvent had been collected for re-use and recycling. 

� Controls on pressure and the rotation speed of the agitators had achieved a 7% reduction in
compressed air costs as well as increasing transfer efficiency.

� 0.5 tonnes less solvent had been used on the line with the operational changes.

The reduction in solvent use during the trial equates to six tonnes/year reduction on the spray line.
This represents a saving of around £10 000/year on this line alone.  These controls have now been
applied to other areas.

However, Stag’s Engineering and Safety Manager, Richard Hartburn commented, “Raising
awareness and securing change is an ongoing process - constant reminders must be given to all
concerned.”

37

section

6

7 A fugitive emission is an emission to the atmosphere which is not vented to a stack or other extraction equipment.



6.5 WOOD BROS (FURNITURE) LTD

Wood Bros (Furniture) Ltd is a long-established company manufacturing high quality solid oak
reproduction furniture.  The Company, which has an annual turnover of £12.5 million, employs 200
people at Ware in Hertfordshire. 

The coating process is relatively solvent intensive, requiring six layers of solvent-based product, 
ie stain, sealer, pullover, colour coat, lacquer and wax.  Such a process is necessary to give the
product its traditional appearance.

Of the Company’s then total solvent use of 38 tonnes/year, around 10% was accounted for by
thinners - mostly used for cleaning.  A Measuring to Manage programme was implemented with the
aim of reducing the use of thinners for cleaning.

Wood Bros worked with a supplier of solvent reduction equipment to design and construct
containment units into which spray guns and lines could be flushed with cleaning thinners.  The
integrated extraction units were found to significantly reduce fugitive emissions compared to the
traditional method of flushing spray lines through into empty coating containers. 

Cleaning procedures were subsequently updated to ensure that cleaning thinners were used three
times before being reclaimed.  Operators were also trained to appreciate the need for solvent
reduction and the use of correct cleaning procedures. 

Wood Bros then invested in an on-site solvent recovery still at a cost of £3 700.  During the first four
weeks of operation, the still and the improved operating methods reduced the amount of thinners
bought from 400 litres to 150 litres.  At an average cost of £1.70/litre, this represents a saving of
£425/month or 200 kg/month of solvent.  In a whole year, the improvements should reduce
purchases of thinners from 4 750 litres to 1 750 litres, ie 3.7 tonnes to 1.3 tonnes of solvent.  This
would represent a saving of £5 100/year.  In addition, Wood Bros will achieve savings through
reduced special waste handling, storage and disposal costs.  The payback period for the machine is
around nine months.

Works Manager, Alan Murray said, “The traditional nature of our product means that it is difficult
to reformulate coatings and reduce solvent content while still retaining the characteristic finish with
which the Company is associated.  It is therefore vital that the Company eliminates any non-essential
solvent use, eg excess cleaning thinners.”
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Do you want to reduce your operating costs by making your
solvents go further?

Investigate solvent use within your company.

Compile a solvent inventory to help you identify the main areas of solvent use.  Use
the computer-based procedure in Good Practice Guide (GG114) Reduce Costs by
Tracking Solvents to help you.

Measure your solvent use more accurately, especially in areas that use large
quantities or expensive materials.

Implement a Measuring to Manage programme.  See Good Practice Guide (GG60)
Practical Measures to Save Money in Screen Printing for a detailed worked
example.

Identify, evaluate and implement solvent management controls.

Train and motivate your workforce about the importance of reducing solvent use
and how to achieve this.

Pay attention to housekeeping, delivery, storage and surface preparation.
Implement appropriate measures from this Guide and Good Practice Guide (GG28)
Good Housekeeping Measures for Solvents.

Calculate your transfer efficiency using the procedure described in Environmental
Performance Guide (EG130) Solvent Use in Wooden Furniture Coating.

Optimise the use of high transfer efficiency spraying equipment and ensure correct
operator technique. 

Change to coating formulations with a lower solvent content.

Minimise the use of thinners and cleaning solvent, including re-using and
recovering waste solvent.

Measure the impact of measures to reduce solvent use.  Adopt techniques that
achieve savings as standard operating practice. 

Continue to review solvent use and solvent management controls with the aim of
producing further savings. 

A C T I O N P L A N7
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If necessary, obtain help.
The Environment and Energy Helpline (0800 585794) can:

Send you copies of relevant Environmental Technology Best Practice Programme
publications.

Tell you about relevant environmental and other regulations that could affect your
operations.

Provide free up-to-date information on environmental issues, equipment suppliers
and technologies described in this Guide.

Arrange for a specialist to contact your company if you employ fewer than 250
people, at the discretion of the Helpline Manager.

Remember:

If you don’t measure it, you can’t manage it.



PG6/33(97) provides a suggested format for a solvent inventory.  However, the alternative given here
includes the weight of solids and is similar to the annual solvent summaries provided by coating
suppliers.  

The sample solvent inventory overleaf divides solvent-based materials into categories such as
thinners and stains.  This may help you to:

� identify target areas;

� compare inventories over several years. 

Good Practice Guide (GG114) Reduce Costs by Tracking Solvents uses a computer-based
spreadsheet to produce a solvent inventory.  To obtain a free copy, contact the Environment and
Energy Helpline on freephone 0800 585794.  
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Period: Compiled by:

Product Solids Solvent  Volume Total Total
content content (litres) solids solvent 
(kg/litre) (kg/litre) (kg) (kg)

Thinners

Stain

Sealer

Lacquer

Other, eg stripper and pullover

Total solvent bought in

Total non-emitted solvent

Total solvent used
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A list of useful contacts is given below.  This listing is not exhaustive and has been compiled from
the information currently available to the Environmental Technology Best Practice Programme.  The
listing of an organisation should not be regarded as an endorsement of its products or services by
the Programme.  Similarly, the Programme makes no claim for the competence or otherwise of any
organisation not listed.

Further advice on cost-effective solvent management may be obtained from the Environment and
Energy Helpline on freephone 0800 585794.

Organisation Telephone No. Nature of business

Coating suppliers

Becker Acroma Ltd 01440 703611

Granyte Surface Coatings plc 0161 832 4276

Hickson Coatings Ltd 01977 673363

Morrells Woodfinishes Ltd 0161 406 5300

Equipment suppliers

Cefla Finishing Equipment Ltd 01834 813229 Automated coating

Ekamant UK Ltd 0151 691 1811 Surface preparation

Hymmen-Miller Ltd 01462 490777 Automated coating

ITW DeVilbiss Ltd 01202 571111 Hand spraying

Kremlin Spray Painting Equipment Ltd 01753 538143 Hand spraying

Ney Ltd 01203 420300 Automated and hand spraying

Viatec Ltd 01572 747320 Solvent recovery

Regulators

Environment Agency 0645 333111 General Enquiries

Scottish Environment Protection Agency (SEPA) 01786 457700 Head Office

Northern Ireland Environmental Enquiry Point 0800 262227

Trade associations

BFM Ltd (Association of British 0171 724 0851 
Furniture Manufacturers)

FIRA International Ltd 01438 777700

U S E F U L  C O N TA C T S
Appendix 2 



The Environmental Technology Best Practice Programme is a joint Department of Trade and Industry

and Department of the Environment, Transport and the Regions programme. It is managed by 

AEA Technology plc through ETSU and the National Environmental Technology Centre.

The Programme offers free advice and information for UK businesses and promotes

environmental practices that:

� increase profits for UK industry and commerce;

� reduce waste and pollution at source.

To find out more about the Programme please call the Environment and Energy Helpline on

freephone 0800 585794.  As well as giving information about the Programme, the Helpline has

access to a wide range of environmental information. It offers free advice to UK businesses on

technical matters, environmental legislation, conferences and promotional seminars.  For smaller

companies, a free counselling service may be offered at the discretion of the Helpline Manager.

FOR FURTHER INFORMATION, PLEASE CONTACT THE ENVIRONMENT AND ENERGY HELPLINE

0800 585794
e-mail address:  etbppenvhelp@aeat.co.uk

world wide web:  http://www.etsu.com/etbpp/


