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Introduction
The aim of this manual is to demystify some of the science and technology used in water treatment
in a small scale dye unit, a small scale dye unit is defined in this manual as one using less that 10,000
litres of water per day. The manual will outline the basic principles and show that with correct
processing, training and advice a cost effective solution can be developed.
This manual assumes that reasonable quality dyes and chemicals are used. Where lower quality dyes
and chemicals are used, the requirements of the treatment unit may need to be adjusted to take into
account the higher level of impurities that are present in these lower quality products.
The textile industry has many professionals who can help you with the initial evaluation of your
process. Identify your local experts at the start of the process. These include:•
•
•

Representatives of effluent treatment chemical companies, they will be able to
advise the optimum chemical usage for the chosen application.
Water treatment engineers who can advise best practice for water management.
Local Government Officials – In charge of water and sewerage services.

If the dye chemicals are ‘safe’ (Azo free, REACH compliant suitable for export) what’s the problem?
All chemical have a level of toxicity. In too high a concentration chemicals damage and kill plants,
fish, animals and humans or are present in too high a concentration to pass local legislation. The
dyeing process uses both chemical products that even in small concentrations can have an
environmental impact. This impact can include changing of the residual Ph, (it should be neither
alkali like chalk or acidic like vinegar or lemon juice), or increasing either Chemical Oxygen Demand
(COD) and or Biological Oxygen demand (BOD). All these factors can have a negative effect on the
environmental system present in, rivers, streams etc.
The legislation affecting water usage and discharge can vary greatly depending on geographical
location and it is important that someone intending to start a small scale dyeing operation fully
understands and complies with local legislation before starting on any small scale processing.
Inefficient usage of water and effluent as well as having a negative effect on the environment, also
has a negative effect on your business. This can be shown in higher costs, wasted materials and
power (dye chemicals, yarn cloth, energy and water) all cost money, the more efficiently they are
used the less the costs.
So there are three clear reasons for following the advice in this manual to
1. Meet the requirements of the law
2. Ensure your business is not damaging the environment
3. Reduce waste and potentially save money
Understand your responsibilities. Before you dye any textile it is important you understand the local
situation in regards to water usage and effluent. Find the law which apply to your unit: what
effluent is allowed, in what condition, into what form of disposal, for example ‘The Environment
Conservation Rules 1997 Bangladesh’ states which tests the water coming out of the unit has to pass
depending on where the water is going (see Annexure 3). If you are unable to find the law a water
engineer /water test laboratory or chemical supplies company will know what the government
requires.
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Make a specification for your dye unit (see template in Annexure 1) this also sets the limitations on
your unit. Do not include new processes without redesigning or adjusting your unit.
Test the water going into your unit if the water already contains a lot of minerals (eg iron or calcium)
this will impact on your dyeing recipes and may increase the quantities of dye chemicals used,
consider harvesting rainwater which is softer (contains less minerals).
Test the water coming out after dyeing, for guidelines on what to test and how, see Annexure 2.

Know the inputs.
If you know and understand the quality of your inputs, then you can control your outputs. Your
inputs into your factory include, fibre / fabric, dyes, chemicals, water, energy.
Try to buy the best quality products you can and this will help you in your processing. Collect the
Azo free certificate from the dye company when you buy the dye.
Record in detail all chemicals bought, keep all receipts and purchase orders, date of purchase and of
expiry, suppliers and quantities bought. Mark all information clearly on the chemical container. Keep
chemicals and dyes in their original containers and keep the containers sealed. Storing all your dyes
and chemicals in the correct containers and conditions will help them keep their effectiveness and
aid their performance.

Optimise your process.
The processing of fabric prior to dyeing can be more water inefficient and produce more hazardous
effluent than the actual dyeing process. Processes such as scouring and bleaching produce highly
toxic effluents, which have high impact in terms of Ph, BOD and COD. It is important that if you do
this in house you understand the process and the nature of the effluent you are discharging.
For all processes you should keep accurate records of not only the dyes and chemicals used but also
the process involved.
Record the pre washing process, quantity of water and chemicals used eg bleaching.
Ensutre the process for each dye batch is carefully recorded in detail: the recipe, the chemicals type
and quantity, the amount of water, the order of processing, the temperature and a resulting swatch
of the colour attached to the final recipe for use again in the future if necessary.
Record the washing process: quantity of water and chemicals used.

Reduce quantities of dyes and water where possible
All inputs are measured in order to accurately treat the outputs as well as to identify areas to reduce
chemical and water use.
Even if water is currently not paid for it takes energy or time to pump it, or money to pay for it, it is a
finite natural resource to be used carefully.
Analyse your results and look for areas of reduction in use of both chemicals and water.
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Plan your site and process
Plan the site according to
•

•
•

•

•
•
•

The more space available, the more space the more you can leave the water to be treated
biologically and the system will be less expensive to run, but may cost more to build. Less
space more chemicals are needed in the treatment, it will cost more to run, but it may cost
less to build
The climate, hot and dry for dissection, wet for rainwater harvesting, etc
Water flow: a low cost way to move the water through the system is by gravity, if you have a
slope then start the processes at the top of the slope, or you will need to pump the water, if
you pump to the first tank then gravity can feed the process after that. The higher the place
for the dyeing the less pumping necessary. If you are designing the system from scratch
consider undertaking the dyeing high up for example on a roof. All tanks need to be
protected from contamination eg by bats, birds and animals.
What happens to the post dyeing water will define your treatment method, for example if
you if you plan to reuse it, send the treated water to a drain or if you send it to a river or
pond or soak away, the treatment will vary. If the post dyeing water is going to a drain the
oxygen level required by law (parameters) may be different to if it is going to a river or pond.
The water should be reused and the system needs to be designed with this in mind from the
beginning.
If there is a river or pond nearby plan the site so that it will not flood during times of heavy
rain.
How regular is the use of the site: every day, only a few weeks of the year etc
Safety for workers, children, plants and animals.

Channel each batch of post dyeing water into the specific treatment
area
There are three or more sorts of water produced these will include
1. Pre dyeing washing water – water produced before the dyeing process, often high in fibre
content.
2. Surplus dye effluent- the liquid which is surplus to the dyeing process, which can no longer
be recycled and with a very high concentration of chemicals (sometimes dark in colour).
3. Post dyeing washing water, produced after the dyed fabric or yarn is washed, this water
contains both fibres and chemicals, but this may be in a relatively low concentration.

Filter the pre-dyeing washing water and post dyeing water
The pre dyeing washing water may have high levels of waste fibre or fillers depending on the pretreatment type and may require a physical filter or mesh to remove large pieces of debris which will
block the system. Then it goes directly to the water collection tank (settlement tank 2). Likewise the
post dyeing water goes straight to the same tank.
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Treat the surplus dye effluent
At the end of the dyeing process, the dye bath is normally discharged to the effluent treatment
system. The first stage in any effluent treatment system is a storage tank and this tank should have
the capacity for 3 days of “normal” processing. After collection the dye effluent in the ‘dye effluent
tank’ needs to be treated to remove the chemicals. The treatment method depends on the amount
of space available and the climate.
Dry out the liquid
• In very hot dry climates the ‘dye
waste’ can be put into large tanks with large
surface area and dried out so that only the dye
dust remains the care must be taken to make
sure this is not blown away but stored
carefully. This can be collected and disposed
of safely.
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Chemical treatment
If there is too much dye to be dried out, it will need to be treated to take the chemicals out of the
water; if there is not much space then some chemicals will be used in this process.
Adjust for acid or alkali. The liquid in the dye effluent tank needs to be neutral so that natural
organisms are able to biodegrade the organic matter. It may be acidic or alkali and needs to have the
PH balanced use a simple PH meter to test the liquid and add acid or alkali to adjust accordingly.
Treatment Tanks
Add the chemicals needed to settle the metal salts out of the water
From the dye effluent tank or neutralising tank the dye effluent is pumped to the treatment tank(s),
this can be in one tank or in a series of small tanks the advantage of small tanks is that each tank can
be treated and left as long as possible as soon as it fills up. For example three 1000 litre plastic tanks
can arranged so that the liquid flows into the top tank, but then flows into the second and third until
the third is full and then the valve is closed and the liquid treated and the second tank filled and then
the valve closed and the third tank filled.
Based on your test results the chemicals are added for example at GPI firstly Alum is added at
approx. 1 grm per litre for a light coloured dye and 2grm per litre for a dark coloured dye. This is
then left for 20 mins. After 20 mins a chemical imported from India called flocculent is added to each
tank and this is mixed using an air bubble agitator pump for at least 40 mins, this helps the molecules
to clump together so they are heavy and sink to the bottom of the tank. This system creates more
sludge than pure biological treatment. This is then left as long as possible at least 3 hours and ideally
24 hrs before the liquid is emptied out of the three tanks and into the ‘settlement tank’.
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The treatment can be in one big tank

Or in a series of smaller tanks

Settlement tank
The water then flows into the settlement tank. The aim of this tank is to stop the water flowing so
that the flocs sink to the bottom. At GPI this is a large concrete or brick tank 1.5 m x 4m x1.5 m with
two out let pipes. The overflow pipe located near to the top of the tank allows the water to leave the
tank when the tank is full. The sludge pipe allows the sludge to be taken off, this sludge contains
most of the metals suspended as salts.
At the bottom of this tank is activated sludge, this is sludge which should have the right microbial
population. Although cow dung can be used it is unlikely to be the best source of microbes for
treatment of textile waste. If possible new settlement tanks should be set up using activated sludge
from an existing water treatment tank, preferably one treating a similar waste. If this is not possible
polluted river water is likely to be a good source of suitable microorganisms and can be used
together with cow dung or activated sludge. It is likely to take several months for the microbial
population to establish itself and successful
treatment to result.
Ideally the tank would have a sloped floor to allow
all the sludge to drain through the outlet pipe. At
GPI every six months the tank is emptied of the
spare liquid and the sludge out let is opened and
the liquid sludge drained into a septic tank. If the
tank it working well there should not be much
sludge produced.
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Water Collection Tank
The overflow from the settlement tank pours into the water collection tank here it rejoins the water
from prewashing and post washing. Ideally the water collection tank will have the water constantly
flowing through the tank but with a series of baffles to encourage any further sedimentation. Here
the water is tested again PH and adjusted if necessary.

Filter Tanks
From here the water flows through four tall filter tanks, as each tank fills up so it then flows in to the
next one. Each tank has pebbles, carbon and sand in it.

Oxygenation
The water will need to be oxygenated, this can be achieved by rapid flow over a small ‘weir’ or along
a long flat fast flowing channel or by aerating using a pump and putting air through the water.

Test
The final outflow from the last tank needs to have provision for the water to be tested it therefore
needs to be high enough off the ground to be able to collect a clean sample of water, if this is not
possible the final out flow needs to pass through a small collection trough in which clean water
samples can be taken at the end of treatment.
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Now test your water, if there are any areas of noncompliance then adjust the system until it works
fully. Test the system every year and every time the system is adjusted.

Recycle
Recycle the water
The water generated during this process is now suitable for reuse.

Recycle dye
If after dyeing the dye water from the vat after dyeing matches the next dyeing requirements in the
next few days then the dye water can kept and used again in large plastic canisters if very carefully
managed. This can be kept for several days (no longer) and the recipe for carefully adjusted and
recorded to match the use of the recycled dye water. Note that there will be residual colour in any
process water and if the chemical conditions of the subsequent process are different this could cause
issues with quality of final product.
The dye water is reused whenever possible

With dyes that are used at a hot temperature rather
than cold water dyes the used dye water would have
to be allowed to cool before it could be transferred to
plastic barrels for storage.
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Glossary
BOD (Biological Oxygen Demand), describes what can be oxidised biologically, is the amount of dissolved
oxygen needed by aerobic biological organisms in a body of water to break down organic material present in a
[1]
given water sample at certain temperature over a specific time period. , and is always a fraction of COD.
Usually BOD is measured as BOD5 meaning that it describes the amount of oxygen consumed over a five-day
measurement period. It is a direct measurement of the amount of oxygen consumed by organisms removing
the organic matter in the waste.
COD (Chemical Oxygen Demand), is said to be the most general parameter to measure organic pollution. COD
describes how much oxygen is required to oxidise all organic and inorganic matter found in the wastewater
sample.
Flocculation refers to the process by which fine particulates are caused to clump together into a floc. The floc
may then float to the top of the liquid (creaming), settle to the bottom of the liquid (sedimentation), or be
readily filtered from the liquid.
REACH is the European Community Regulation on chemicals and their safe use (EC 1907/2006). It deals with
the Registration, Evaluation, Authorisation and Restriction of Chemical substances. The law entered into force
on 1 June 2007. REACH has a list of ‘Substances of Very High Concern’ (SVHC) listed at http://echa.europa.eu
These substances are harmful to health and should not be used.
SS (Suspended Solids) describes how much of the organic or inorganic matter is not dissolved in water and
contains settle able solids that sink to the bottom in a short time and non -settle able suspended solids. It is an
important parameter because SS causes turbidity in the water causing clogging of filters etc.
Stabilisation means the degradation of organic matter until the point at which chemical or biological reactions
stop.

Credits
This guide is developed based on the years of experience and knowledge with continuous upgrading and
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Development Society Bangladesh, Kumbheshwar Technical School Nepal, Selyn, Sri Lanka, Prokitee,
Bangladesh.
Grateful thanks to the extensive feedback from Mr Ian Smith of Coloursmith www.coloursmith.co.uk
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The more this manual is trialled and the more water treatment units that are in use the more this guide can be
updated and refined. This is why it is a ‘draft’ please feedback your comments and experience.
Researched and written by Christine Gent
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Annexure 1 Specification for Waste Water Treatment Unit
at ……………………………………………………………………………….
This unit is designed for the use of the following materials and method only
Date ……………………………………………………………………………………………………………………………….
Reference the regulation set by the
government to which this unit has to
comply.
Yarns, fibres and materials

Water Source (ground, rain water,
municipal etc), iron and calcium levels if
known
After treatment where will the water go
(eg resuse, drain, river, pool, soak away)
Pre-treatment processes

Maximum quantity of material to be dyed
per day yards/metres/ kilos
Dye method, dyeing chemicals/brands
used
Grams of dye chemical used per litre of
water (state min and max)
Maximum Dye temperature

Washing process

Water used per day
minimum
maximum
Breakdown of % water used
Pre washing (% min max)
Surplus dye waste water (% min max)
Post dyeing washing (% min max)
Other (state and %)
Maximum quantity of severely polluted
waste dye water per day, litres
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Annexure 2 Guidelines for testing water
Contact the test laboratory before you collect the sample, give them the parameters that you want
to test against. Ask if they have recommendations on
•
•
•

How the sample is collected
Size of sample
How quickly after collection the sample should be at the laboratory

Before designing your unit you need as much information as possible
Test the raw water being used, for example calcium and iron can be high in water taken from a bore
hole, test for
•

‘Potability test and include Arsenic (As)

Ideally the dye water after dyeing is also tested: take a representative 2 litre sample for testing, in a
big bucket or tank throughout the dying process collect a representation of the waste some prewash
water, some dyeing waste water, some fixing water, all approximately in the ratio in which they are
generated, mix them up and from this take a sample for testing for
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

PH
Total Suspended Solids (TSS)
COD
Alkalinity as CaCo3
Total Dissolved Solids (TDS)
BOD5
DO
Chloride
Ammonia (free ammonia)
Arsenic (As)
Copper (Cu)
Iron (Fe)
Lead (Pb)
Manganese (Mn)
Zinc (Zn)
Nickel (Ni)
Cadmium (Cd)
Chromium (Total Cr)
Mercury (Mg)
Phenol compound (C6H5OH)
Sulphide (S)

OR Test per the parameters required by national legislation (see annexure 3)
Compare the results of your water test with the national legislation; identify the areas of
noncompliance (if any) adjust the chemical treatment according to the non-compliant area.
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Annexure 3 Regulations on water purity
Regulations on waste water purity varies from country to country, research the requirements in your
country and make sure that your water discharge is being tested to the right standard.
For example Bangladesh
Under ‘The Environment Conservation Rules 1997 Bangladesh’, it is mandatory to treat and monitor
the effluent discharged from dyeing. Table 1: Discharge quality standards for classified industries
composite textile plants
Parameter
Limit
pH
6.5-9
Total Suspended Solid (TSS), (mg/l)
100
BOD5 20°C, (mg/l)
50/150*
COD(mg/l)
200**
Oil and Grease, (mg/l)
10
Total Dissolved Solid (TDS), (mg/l)
2100
Waste Water Flow
100 L/Kg of fabric processing
Special parameters based on classification of dyes
Total Chromium (as Cr molecule), (mg/l)
2
Sulfide (as S molecule), (mg/l)
2
Phenolic compounds as C6H5OH, (mg/l)
5
*BOD limit of 150 mg/l implies only with physio-chemical processing
**No official standard for COD of textile effluent but the general standard for discharge to inland
surface water is 200 mg/l1
Discharge Quality Standard for Classified Industries - Composite Textile Plant and Large Processing
Units only applies to industry with an investment of over Tk 30,000,000

For example the Serial number Parameters Germany
The Limits of Discharged
Concentration
1 COD
160mg/L
2 BOD
25 mg/L
3 TP
2.0 mg/L
4 TN
20 mg/L
5 NH3-N
10 mg/L
6 Nitrite
1.0 mg/L
Table 4. Textile industry standards for water pollutants
The requirements of ammonia and total nitrogen are adjusted for the biochemical outflow at
12°C or above. Besides, the standard has also made the following emission requirements for
the wastewater at the production stain.
There must not be in the wastewater:
1. Organic chlorine carriers (dyed acceleration)
2. Separation of chlorine bleach materials, except the sodium chlorite from the bleached
synthetic fibers
3. The free chlorine after using sodium chlorite
4. Arsenic, mercury and their mixtures
5. Alkyl phenol as a bleaching agent�APEO�
6. Cr6 + compounds in the oxidizing of sulfur dyes and vat dyes
7. EDTA, DTPA, and phosphate in the water treatment softeners
8. Accumulation of chemicals, dyes and textile auxiliaries
1

Chemical Engineering Research Bulletin 13 (2009) 61-66 Available online at http://www.banglajol.info/index.php/CERB
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