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Textile Processing Industry of Pakistan
The textile sector in Pakistan has an overwhelming impact on the economy. The sector contributes 
nearly one fourth of industrial value added and provides employment to about 40 per cent of the 
industrial labour force. Textile products have maintained an average share of about 59 per cent in  
the national export. Moreover, the  textile exports of Pakistan were USD 10,042 million during July 
2018 to March 2019. But recently, the sector has been struggling to compete with the Chinese, 
Indian and Bangladeshi products that are cannibalizing its market share, primarily because of lower 
prices. Besides other remedial measures to stay competitive, improvement in efficiently using the 
resources at hand and pragmatic environmental policies leading to better performance can contrib-
ute significantly in supporting the Pakistani textile processing industry.

Here are a few methods of improving resource use efficiency:

Cooling Water Reuse

Reusing the cooling water from the machine is simple. It has to be 
collected in a small underground pit. The pit will then be attached with a 
recirculation pump, pipes and fittings. The discharge pipeline of the
recirculation pump can be connected to multiple machines where the 
water is intended to be reused.

There are considerable machinery items and equipment
in textile industries where cooling water is applied, e.g.

- Therm-oil pump cooling water 
- Coal feeding gate of therm-oil heaters
- Coal feeding gate of boiler  
- Thermosole padder’s hydraulic pump
- Ager therm oil pump 
- Calender cooling water 
- Comfort cooling water
- Coal boiler Induced Fan

1. Reuse of Cooling Water

Drain

Cooling
Water (CW)
to Process
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The purpose of supplying cooling water is to keep parts of the equipment from over heating. This 
cooling water is not in direct contact with any contamination. It is circulated to absorb heat and is 
ultimately discharged as wastewater. The quantity of this water can be up to 162 m3/day [or 52,326 
m3/year] and is worth PKR 3.15 million/year.

Capital Cost
Potential Savings
Estimated O&M Cost
Simple Payback

= 1200,000 PKR
= 3,150,000 PKR/year
= 500,000 PKR/year
= 0.54 year

For dyeing machines (knitted fabric), fresh water is circulated in the heat exchanger to cool down the 
hot dye bath. Once it passes through the heat exchanger, it is expelled in the drain and is wasted.
On the contrary, this water can be stored and reused, depending upon the capacity of fabric
production. The quantity of this water can be up to 150 m3/day [or 52,500 m3/year]. The value of 
this warm water is estimated to be PKR 6.29 million/year.

2. Reuse of Cooling Water - Dyeing Machine

Capital Cost
Potential Savings
Estimated O&M Cost
Simple Payback

= 1,200,000 PKR
= 6,290,000 PKR/year
= 500,000 PKR/year
= 0.3 year



In some industries, cold caustic soda is used in the mercerization process. The caustic soda solution 
is cooled through an ammonia chiller. Cold water is used in the ammonia chiller’s condenser to 
condense the ammonia gas. The water used for cooling can be collected and reused in the process. 
The quantity of this cooling water is estimated to be about 400 m3/day or 120,000 m3/year. The 
value of this cooling water is about PKR 0.6 million/year.

3. Reuse of Cooling Water – Ammonia Chiller Condenser

Capital Cost
Potential Savings
Estimated O&M Cost
Simple Payback

= 400,000 PKR
= 600,000 PKR/year
= 225,000 PKR/year
= 1.04 year

At singeing machines, the cooling water absorbs heat from hot rollers and becomes warm, reaching 
a temperature of about 40-45oC. This warm water is clean, but is commonly wasted and expelled 
into the drain. Generally, it is about 1 to 2 m3/h [or 24 to 48 m3/day] depending upon the machine’s 
capacity and its operation time per day. For an industry, having 47 m3/day [or 15,980 m3/year] of 
cooling water, the value is estimated to be PKR 1.20 million/year.

4. Reuse of Cooling Water – Singeing Machine

Capital Cost
Potential Savings
Estimated O&M Cost
Simple Payback

= 150,000 PKR
= 1,200,000 PKR/year
= 450,000 PKR/year
= 0.5 year

Water Used Normally Unaccounted

There is a considerable amount of anonymous water in textile processing industry. The opportunity of 
its reuse can save energy as well.

A multimedia filter is installed to pretreat the incoming water for the Reverse Osmosis (RO) plant. The 
purpose of this filter is to remove suspended solids in the form of grit, silt, clay, ferric iron and other 
precipitates to protect the RO membrane. This multimedia filter is backwashed four to six times per

1. Reuse of Multimedia Backwash Water
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day. The quality of the backwashed water is nearly the same as that of the supply water. This water 
can be collected and reused in the process. This stream can also be mixed with the RO reject water 
or can be used separately.

The quantity of this water can be up to 50 m3/day [or 17,500 m3/year]. Its value is PKR 0.6
million/year.

Capital Cost
Potential Savings
Estimated O&M Cost
Simple Payback

= 300,000 PKR
= 600,000 PKR/year
= 300,000 PKR/year
= 1 year

An RO plant converts 25 to 30 per cent of its input water into a concentrate stream [reject water] that 
is high in salts and is usually flushed out in the drain. This RO concentrate can be collected and 
utilized for general purposes such as washing floors, shower water at coal fired boiler wet scrubber  
and in toilets.

Generally the RO concentrate is about 150 to 500 m3/day [or 45,000 to 150,000 m3/year], 
depending upon the size of the RO plant and its operation time per day. Its value is estimated to be 
about PKR 0.74 million/year.

2. Reuse of RO Concentrate

Capital Cost
Potential Savings
Estimated O&M Cost
Simple Payback

= 500,000 PKR
= 740,000 PKR/year
= 350,000 PKR/year
= 1.15 year
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In the continuous bleaching machine and pad steam dyeing machines, steamers are installed. Steam 
is funneled to the steamer to keep temperature above 100 oC. Moreover, the steam condenses and 
mixes with the water at its bottom. The condensation of steam increases the level of the water at the 
bottom, which overflows and eventually washes out into the drain.

This hot water contains traces of chemicals and dyes. It can be directly fed into the post steamer hot 
wash boxes  to conserve water and energy. The quantity of this hot overflow water is about 16 
m3/day [5,168 m3/year]. Its value is about PKR 1.11 million/year.

3. Reuse of Steamer Overflow Water

Capital Cost
Potential Savings
Estimated O&M Cost
Simple Payback

= 300,000 PKR
= 600,000 PKR/year
= 300,000 PKR/year
= 1 year

4. Reuse of Vapor Condensate of Caustic Recovery Plant [CRP]

In those industries where Caustic Recovery Plants (CRPs) are  installed, water condensate 
from the evaporator can be collected and reused as washing water for post mercerization 
washes, desizing, scouring and bleaching washes. The quantity of this water varies from 30 to 75 
m3/day [or 9,000 to 22,500 m3/year]. The value of this hot water is about PKR 2 to 4 million/year.

Capital Cost
Potential Savings
Estimated O&M Cost
Simple Payback

= 300,000 PKR
= 3,000,000 PKR/year
= 350,000 PKR/year
= 0.22 year
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The printer table blanket at the Rotary and Flatbed printing machines is washed with forced water 
jets, by means of two or three rows of multiple nozzles, placed underneath the table in a cross 
direction, to remove the stains adhered to the blanket during printing operation. Generally, the 
washing water at the printing machines is kept on running, which is eventually wasted during the 
machines stoppage e.g. during maintenance or change over.

This water wastage can be avoided by synchronizing the water supply with the machine’s operation 
through installing an automatic water shut off valve. The quantity of blanket washing water can be up 
to 90 m3/d [or 29,070 m3/year]. Its value is about PKR 436,050/year.

5. Synchronization of Blanket Washing Water

Capital Cost
Potential Savings
Estimated O&M Cost
Simple Payback

= 200,000 PKR
= 400,000 PKR/year
= 100,000 PKR/year
= 0.75 year



Wastewater Reuse

There is a considerable amount of wastewater which can be reused in the textile processing industry. 
The opportunity of its reuse can save energy as well.

Modern textile machines including Bleaching, Mercerization, Pad steam dyeing, Soaper and Washing 
are designed on countercurrent washing mode in which wash boxes [that vary from 2 to 8 in number] 
are interconnected and washing water of one wash box is used in other wash box. This countercur-
rent washing mode, substantially reduces the water and energy consumption. Generally, the locally 
manufactured machines are not designed on countercurrent washing mode and each wash box is 
operated independently with supply of water in the wash box which is heated through steam and then 
wasted as overflow water. Countercurrent washing is based upon the principle that the dirty fabric is 
in contact with dirty water and clean fabric is in contact with clean water. The water and energy 
saving in monetary terms can be up to PKR 28.69 million/year. Water conservation can be up to 590 
m3/d [or 177,000 m3/year] and steam reduction can be up to 58 ton/d [or 17,400 ton/year].

1. Countercurrent Washing

Capital Cost
Potential Savings
Estimated O&M Cost
Simple Payback

= 500,000 PKR
= 28,700,000 PKR/year
= Negligible
= Immediate
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The continuous bleaching machine is employed to perform desizing washes, post scouring and post 
bleaching washes. The scouring wash water can be reused as desizing wash water by directing a 
discharge pipeline of scouring section wash water into the supply line of desizing wash boxes.

The influence of pH and fluff content should be checked for the use of scouring washing water for 
desizing washes. In case of fluff issue, the scouring washes should be passed through the screens 
prior to feeding into desizing wash boxes. The scouring wash water supply should go directly to the 
desizing wash boxes while bypassing the heat exchanger.

In some industries solomatic bleaching is carried out (scouring and bleaching processes are carried 
out simultaneously in one impregnator of the machine). In this case, post solomatic washing water 
can also be used for desizing washing. The water saving can be up to 100 m3/d [or 34,000 m3/year] 
in the bleaching machine. Its value is PKR 7.21 million/year.

2. Reuse - Post Scouring Wash

Capital Cost
Potential Savings
Estimated O&M Cost
Simple Payback

= 100,000 PKR
= 7,200,000 PKR/year
= 550,000 PKR/year
= 0.09 year

In the mercerization machines, hot washes at a temperature of 80oC to 90oC are applied in three to 
four wash boxes. The discharged washing water is alkaline and contains minor concentration of 
caustic soda. This water can be collected in the storage tank and reused as washing water for 
desizing wash, post scouring wash or post bleaching wash, generally in the continuous bleaching 
machine.

The quantity of post mercerization hot washing water can be up to 150 m3/day [or 45,000 m3/year]. 
The value of this hot water is about PKR 7.58 million/year.

3. Reuse - Post Mercerization Wash

Capital Cost
Potential Savings
Estimated O&M Cost
Simple Payback

= 800,000 PKR
= 7,580,000 PKR/year
= 500,000 PKR/year
= 0.17 year
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The continuous bleaching machines are employed to perform desizing washes, scouring and post 
scouring washes, bleaching and post bleaching washes and neutralization of alkaline fabric with 
acid. The post neutralization wash water can be reused as pre wash water. This can be done by 
directing discharge water of neutralization section into the supply line of pre wash boxes.

The quantity of post neutralization wash water can be up to 82 m3/d [or 20,500 m3/year]. This is the 
amount of water that can be reduced in the bleaching machine. Its value is PKR 2.27 million/year.

4. Reuse - Post Neutralization Wash

Capital Cost
Potential Savings
Estimated O&M Cost
Simple Payback

= Nominal
= 2,300,000 PKR/year
= Negligible
= Immediate
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5. Reuse – Water Lock Water at Pad Steam Machine

The pad steam dyeing machines are installed with the steamer for heating the fabric and giving 
reaction time for the completion of the dyeing process. There is continuous supply of fresh water at 
the fabric exit point of the pad steam steamer, which is eventually wasted by being expelled into the 
drain. This water is supplied to maintain a water level that serves as a lock to stop the wastage of 
steam.

About 50 per cent of the total water [either VAT dyes or Reactive dyes] is clean which can be collect-
ed and reused in the pad steam dyeing machine wash boxes for subsequent washing of fabric. The 
quantity of water lock water can be up to 115 m3/day [or 37,145 m3/year]. Its value is PKR 
742,900/year.

Capital Cost
Potential Savings
Estimated O&M Cost
Simple Payback

= Nominal
= 700,000 PKR/year
= Negligible
= Immediate
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Water Conservation Options

Reuse of Cooling Water

Reuse of Cooling Water-Dyeing Machine

Reuse of Cooling Water-Ammonia Chiller Condenser

Reuse of Cooling Water-Singeing Machine

Reuse of Multimedia Backwash Water

Reuse of RO Concentrate

Reuse of Steamer Overflow Water

Reuse of Vapor Condensate of CRP

Synchronization of Blanket Washing Water

Countercurrent Washing

Reuse of Post Scouring Wash Water

Reuse of Post Mercerization Wash Water

Reuse of Post Neutralization Wash Water

Reuse of Water Lock Water at Pad Steam Machine

Capital Cost
(million PKR)

1.2

1.2

0.4

0.15

0.3

0.5

0.2

0.1

0.8

-

0.3

0.3

0.5

Potential Savings
(million PKR/year)

3.15

3.0

6.29

0.6

1.2

0.6

0.74

0.6

0.4

2.3

28.7

7.2

7.58

0.7

O&M Cost
(million PKR/year)

0.5

0.5

0.3

0.3

0.35

0.35

0.1

-

0.5

0.55

-

-

0.225

0.45

Simple Payback
(year)

Immediate

Immediate

Immediate

0.17

0.09

0.5

1.0

1.0

0.27

0.54

1.04

1.15

0.22

0.75
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The Member States of the European Union have decided to link together their know-how, 
resources and destinies. Together, they have built a zone of stability, democracy and 

sustainable development whilst maintaining cultural diversity, tolerance and individual 
freedoms. The European Union is committed to sharing its achievements and its values with 

countries and people beyond its borders.

European Union

The International Labour Organization (ILO), founded in 1919, is devoted to promote 
social justice and internationally recognized human and labor rights, pursuing its founding 
mission that social justice is essential to universal and lasting peace. It is the only tripartite 
UN agency, which brings together governments, employers and workers of 187 member 
states, to set labour standards, develop policies and devise programmes that promote 
decent work for all women and men. Today, the ILO’s Decent Work agenda is helping 

advance economic and working conditions that gives workers, employers and governments 
a stake in lasting peace, prosperity and progress.

International Labour Organization

WWF’s mission is to stop the degradation of the planet’s natural environment and to build 
a future in which people and nature thrive. 

WWF-Pakistan

The ILES project (2016-2022), funded by the European Union, and implemented by ILO 
and WWF-Pakistan aims to improve national compliance with international labour and 

environmental standards. It provides necessary policy and capacity building support to the 
federal and provincial governments as well as extends hands holding and capacity building 
support to the enterprises from the textile and leather industry. It has introduced its targeted 

enterprises to different approaches/ methodologies that enables them to reduce waste 
production, ensure efficient resource utilization as well as have better working conditions, 
which in turn enables them to increase productivity and be more environment friendly. The 
project targets to contribute significantly to increasing competitiveness, as well as promote 

sustainable and inclusive growth in leather and textile sectors in Pakistan. 

International Labour and Environmental Standards Application in Pakistan’s SMEs (ILES)

wwfpak.org


