Guide to the use and management
of water in small scale dye units
Introduction
This manual is suitable for use in small scale units which are using REACH compliant dye stuffs (Azo
free dyes). If local dyes or waste water from other chemical processes are being used, expert advice
should be sort and a more complex effluent treatment plant may need to be installed.
If the chemicals are ‘safe’ then what is the problem?
• Even ‘safe’ chemicals in high concentration damage and kill plants, fish, animals and humans
• Water effluent after dyeing may not have the necessary levels of oxygen in the water
• Water effluent, after dyeing, needs to be ph neutral to support plant and animal life
• Discharging water with high BOD /COD or colour can be against the law
• Wasted water and chemicals waste money
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Specify what you want to treat

Make a specification for your dye unit (see template in Annexure 1) This sets the limitations on your
unit: i.e water source, and materials. Do not add new processes that were not part of your initial
specification without redesigning or adjusting your unit.
Test your current waste: Take a representative 2 litre sample for testing, in a big bucket or tank
throughout a day or weeks processing 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 2 litre sample for testing.

2

Know the inputs.
Record in detail all chemicals bought: keep all receipts and purchase
orders Including dates, suppliers and quantities bought. Mark this
information in a controlled way on the chemical container especially if
chemicals are no longer stored in original packaging.
Record the pre washing process: This includes the quantity of water and
chemicals used e.g bleaching.
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Record every batch of dye in detail: This includes the recipe, the chemicals type and quantity, the
amount of water, the order of processing and the temperature. The resulting swatch of the colour
should be attached to the final recipe for use again in the future if necessary.
Record the washing process: The quantity of water and chemicals used.

3

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. Store your chemicals carefully in fully airtight containers that are clearly
marked with full details of dye number and date purchased. Please note that chemicals can change
on exposure to air. Reduced chemical use reduces both the cost of materials and cost of treatment.
Analyse your results and look for areas in which you can reduce the use of both chemicals and
water.

4

Channel the pre-treatment and wash water to waste water tank

Though the ‘pre-treatment water ‘and ‘washing water’ is less polluted than the actual dye waste,
this water often has high levels of waste fibre or fillers depending on the pre-treatment type . It may
therefore require a physical filter or mesh to remove large pieces of debris which will block the
system. The water can then be channelled directly to the waste water treatment tank for full
treatment.

5

Treat the dye ‘waste’, dirty water

When the dye colour is not going to be used again or when the vat is being cleaned, dye ‘waste’ is
created. This is then poured into a separate storage tank for ‘dye waste’. This storage tank can be a
simple brick and concrete tank, large enough to hold at least one full day(ideally two days ) worth of
liquid ‘dye waste ‘.
After collection, dye waste needs to be treated. The best
way to move the liquid is by gravity. If the dyeing is on a
flat site, then the liquid needs to be pumped to a height to
enable it flow through the system. If you are designing the
system from scratch, consider undertaking the dying high
up, for example on a roof, so that gravity helps the flow
through the system without the use of pumps. The
treatment method depends on the amount of space
available and the climate.
In very hot dry climates, the ‘dye waste’ can be put into large tanks and dried out so that only the
dye dust remains. This can be collected and used again.
If there is too much dye to be dried out and it needs to be treated, the dye waste needs to be moved
to tanks big enough to hold at least one days waste in total between them.
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The treatment can be in one big tank

Or in a series of smaller tanks

The tanks are arranged so that the liquid flows into the top tank, and then flows into the second and
third. When the third is full, the valve is closed and the second tank is then filled, The next valve is
then closed and the third tank filled. For example in a small unit, three plastic 1000 litre tanks is
enough to hold a day’s dyeing.
At Get Paper Industry (GPI) in Nepal , Alum is added to the tanks. This is used to break down the
fibres in the waste water. It 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 minutes. After 20 minutes, a chemical imported
from India called Chemifloc (or flocculant)is added to each tank. This is mixed using an air bubble
agitator pump for at least 40 minutes. its is then left for as long as possible (but not less than 3
hours) and ideally 24hrs before the liquid is emptied out of the three tanks and into the big collection
tank. This system creates more sludge than pure biological treatment.
The liquid is then emptied into a large settlement tank. At GPI ,this is a large concrete or brick tank(
1.5 m x 4m x 1.5 m in size) with two out let pipes. The overflow pipe located near the top of the tank
allows the waste water to flow out when the tank is full. The sludge pipe allows the sludge to be
taken off.

Ideally the tank would have a sloped floor to allow all the sludge to drain through the outlet pipe.
At GPI, the tank is emptied of the spare liquid every six months . The sludge out let is opened and the
liquid sludge drained into a septic tank.
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5

Filtration tanks for all flow

The overflow liquid from the settlement tank pours
out of the overflow pipe into a series of four tall filter
tanks, containing activated sludge. As each tank fills
up, it then flows in to the next one. Each tank contains
broken bricks, carbon and sand in it.
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Oxygenate

The water will need to be oxygenated .This can be achieved by
rapid flow over a small ‘weir’ (a step) or along a long flat fast
flowing channel. Alternatively, it can be achieved by aerating
using a pump, which pushes air through the water
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Recycle
The water generated is no longer waste but a resource that can be
used for washing, watering or general use.
If after dying, the dye water from the vat matches the next dyeing
requirements, the dye water can kept and used again in large plastic
canisters. This needs to be carefully managed. it can be kept for
several days and the recipe carefully adjusted and recorded to
match the use of the recycled dye water.
With hot dyes, the used dye water would have to be allowed to cool
down before it could be transferred to plastic barrels for storage.

The dye water is reused whenever possible

9

Test

The final outflow from the last tank needs to have provisions 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.
Test your water, if there are any areas of non-compliance, then adjust the system until it works fully.
Test the system every year and every time the system is adjusted.

Christine Gent

christinegent@fairlycovered.com

25/05/2013 V2.3

Glossary
Activated sludge is needed to introduce the microbes to the carbon/sand/brick filter. To speed the
set up, process cow dung can be used as a source of microorganisms. (Although cow dung is unlikely
to be the best source of microbes for treatment of textile waste). If possible new reactors (either
activated sludge or fixed film systems) should be set up using activated sludge from an existing unit,
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 result in in
successful treatment .
Alum is both a specific chemical compound and a class of chemical compounds. The specific
compound is the hydrated potassium aluminium sulphate (potassium alum) with the formula
KAl(SO4)2·12H2O.
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 given water sample at certain te
over a specific time period.[1], 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 came 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 settleable solids that sink to the bottom in a short time and non -settleable
suspended solids. It is an important parameter because SS causes turbidity in the water causing
clogging of filters etc.1
Stabilisation means the degradation of organic matter until the point at which chemical or biological
reactions stop.

1

TR288 –Schölzel & Bower
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Annexur e 1
Specification for Waste Water Treatment Unit at ……………………………………………………………………………….
This unit is designed for the use of the following materials and method only
Date …………………………………………………………………………………………………………………………………………………….
Yarns, fibres and materials

Pre-treatment processes

Maximum quantity to be dyed per day
yards/metre/ kilo
Dye method, dyeing materials

Maximum quantity of severely polluted
waste dye water per day
Maximum Dye temperature

Washing process

Maximum quantity of total waste water
from all processes per day
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Annexure 2

Reed Beds

Annexure 2

Regulations on water purity

Regulations on waste water purity vary from country to country. Research the requirements in your
country and make sure that your water discharge is being tested to the right standard.
Bangladesh Example
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
**The is no official standard for COD of textile effluent but the general standard for discharge to
inland surface water is 200 mg/l2

2

Chemical Engineering Research Bulletin 13 (2009) 61-66 Available online at http://www.banglajol.info/index.php/CERB
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For example the Serial number Parameters Germany
The Limits of Discharged
1 COD
2 BOD
3 TP
4 TN
5 NH3-N
6 Nitrite

Concentration
160mg/L
25 mg/L
2.0 mg/L
20 mg/L
10 mg/L
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.
The waste water must not contain:
1. Organic chlorine carriers (dyed acceleration)
2. Separation of chlorine bleach materials, except the sodium chlorite from the bleached
synthetic fibres
3. The free chlorine after using sodium chlorite
4. Arsenic, mercury and their mixtures
5. Alkyl phenol as a bleaching agent
6. Cr6 + compounds in the oxidizing of sulphur dyes and vat dyes
7. EDTA, DTPA, and phosphate in the water treatment softeners
8. Accumulation of chemicals, dyes and textile auxiliaries
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