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An.1: Material flow chart 
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An.2: Energetic flow chart 
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An.3: Water flow chart
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An.5.b: Continuous process scheme
Department
pretreatment

Fabric 
all kind (mostly CO)

Process 
bleaching 

bleaching and oxidative desizing

enzymatic desizing

Equipment 
pad-batch

Item
PB1

Operating
semi-continuous

Number of cycles/yr


Cycle time (h)


Processed fabric (kg/yr)  
4158109

Processed fabric per hour (kg/h)
3462

The 3 mentioned processes are not done after each other: it is always 1 of the 3.

Bleaching: 18% of production on PB1

· water

· NaOH

· H2O2
· stabilising agent

· detergent

Bleaching+oxidative desizing: 64% of production on PB1

· water

· NaOH

· H2O2
· stabilising agent

· detergent

· persulphate

Enzymatic desizing (heavy fabrics): 18% of production on PB1

· water

· detergent

· enzymes


bleaching = padding the cold solution on the fabric on the PB1

OR

bleaching and desizing = padding the cold solution on the fabric on the PB1

OR

enzymatic desizing = padding the hot solution on the fabric on the PB1

AND

dwelling the padded rolls to let the solution react with the fabric


Discharge type : discharge of padder solution 

Bleaching

T [°C]= ambient temp.

pH [-]=13.22

Conductivity [mS/cm]=130.3

COD [mg/l]=18 700

BOD [mg/l]= <10

SST [mg/l]= 160
Bleaching+oxidative desizing

T [°C]= ambient temp

pH [-]=12.93

Conductivity [mS/cm]=160.1

COD [mg/l]=19 300

BOD [mg/l]= <10
SST [mg/l]= 108
Enzymatic desizing (heavy fabrics)

T [°C]= 70°C

pH [-]=7.27

Conductivity [mS/cm]=20.3

COD [mg/l]=36 280

BOD [mg/l]= 21 970
SST [mg/l]= 544





An.5.b: Continuous process scheme
Department
pretreatment

Fabric 
all kind

Process 
bleaching (and desizing) followed by rinsing

Equipment 
rakojet

Item
RJ1

Operating
continuous

Number of cycles/yr


Cycle time (h)


Processed fabric (kg/yr)  
5696040

Processed fabric per hour (kg/h)
1502

Everything treated on PB1 goes also through RJ1.

90% of PES/CO is only pre-treated on the RJ1.

Water: 3 l/kg

water

NaOH (50%): 12 ml/kg

H2O2 (200 vol%): 15 ml/kg

stabilising agent: 3 ml/kg

detergent: 7 ml/kg

water: 5 l/kg

water: 1 l/kg

formic acid
rinsing of 100% CO (already bleached on PB1)

14% of production on RJ1

rakojet + steamer

(bleaching)

rinsing

neutralising
Discharge type : counter current stream over 3 compartments

T [°C]=90°C

pH [-]=11.5

Conductivity [mS/cm]=3.91

COD [mg/l]=3120

BOD [mg/l]=854

SST [mg/l]= 47
Discharge type: counter current stream over 4 compartments 
T [°C]=90

pH [-]=11.8

Conductivity [mS/cm]=4.22

COD [mg/l]=1850

BOD [mg/l]=<10
SST [mg/l]= <20
1 compartment




Water: 3 l/kg

water

NaOH (50%): 12 ml/kg

H2O2 (200 vol%): 15 ml/kg

stabilising agent: 3 ml/kg

detergent: 7 ml/kg

water: 5 l/kg

water: 1 l/kg

formic acid
rinsing of 100% CO (already bleached and oxidative desized on PB1)

28% of production on RJ1

rakojet + steamer

(bleaching)

rinsing

neutralising
Discharge type : counter current stream over 3 compartments, 

T [°C]=90

pH [-]=12.6

Conductivity [mS/cm]=2.07

COD [mg/l]=8660

BOD [mg/l]=3230

SST [mg/l]= 114
Discharge type: counter current stream over 4 compartments 
T [°C]=90

pH [-]=11.6

Conductivity [mS/cm]=4.9

COD [mg/l]=1920

BOD [mg/l]=<10
SST [mg/l]= 23
1 compartment



Water : 3 l/kg

water

NaOH (50%): 40 ml/kg

H2O2 (200 vol%): 50 ml/kg

stabilising agent: 10 ml/kg

detergent: 20 ml/kg

water: 5 l/kg

water: 1 l/kg

formic acid
rinsing of 100% CO (already enzymatic desized on PB1)

5% of production on RJ1

rakojet + steamer

rinsing

neutralising
Discharge type : counter current stream over 3 compartments, 

T [°C]=90

pH [-]=7.9

Conductivity [mS/cm]=3.91

COD [mg/l]=10 900

BOD [mg/l]=4 020

SST [mg/l]= 189
Discharge type: counter current stream over 4 compartments 
T [°C]=90

pH [-]=12.4

Conductivity [mS/cm]=13.4

COD [mg/l]=4 910

BOD [mg/l]=<10
SST [mg/l]= 59
1 compartment

Water: 3 l/kg

water

NaOH (50%): 40 ml/kg

H2O2 (200 vol%): 50 ml/kg

stabilising agent: 10 ml/kg

detergent: 20 ml/kg

water: 5 l/kg

water: 1 l/kg

formic acid
wetting of not sized fabric (PES/CO)

30% of production on RJ1

rakojet + steamer

(bleaching)

rinsing

neutralising


Discharge type : counter current stream over 3 compartments, 

T [°C]=90

pH [-]=8.7

Conductivity [mS/cm]=2.35

COD [mg/l]=1930

BOD [mg/l]=934

SST [mg/l]= 26
Discharge type: counter current stream over 4 compartments 
T [°C]=90

pH [-]=12.1

Conductivity [mS/cm]=8.01

COD [mg/l]=4770

BOD [mg/l]=<10
SST [mg/l]=20
1 compartment



Water: 3 l/kg

water

NaOH (50%): 40 ml/kg

H2O2 (200 vol%): 50 ml/kg

stabilising agent: 10 ml/kg

detergent: 20 ml/kg

water: 5 l/kg

water: 1 l/kg

formic acid
wetting of sized fabric (PES/CO)

23% of production on RJ1

rakojet + steamer

(bleaching)

rinsing

neutralising
Discharge type : counter current stream over 3 compartments, 

T [°C]=90

pH [-]=7.5

Conductivity [mS/cm]=3.68

COD [mg/l]=7 900

BOD [mg/l]=3 250

SST [mg/l]=89
Discharge type: counter current stream over 4 compartments 
T [°C]=90

pH [-]=12

Conductivity [mS/cm]=8.44

COD [mg/l]=4 870

BOD [mg/l]=<10
SST [mg/l]=43
1 compartment



An.5.b: Continuous process scheme
Department
pre-treatment

Fabric 
all kind (mostly CO and PES/CO)

Process 
mercerising

Equipment 
mercerising line

Item
ML1

Operating
continuous

Number of cycles/yr


Cycle time (h)


Processed fabric (kg/yr)  
4756500

Processed fabric per hour (kg/h)
1360

Water 

NaOH (24°Baumé): dosed continuously

water

water

formic acid (to get pH 4 on the fabric)
mercerising 100% CO

50% of production on ML1

rinsing 100% CO

neutralising 100% CO


Discharge: 5 m³/h

T [°C]= 85
This stream contains high concentrations of NaOH. A recuperation unit is present to recuperate both the water and the NaOH (in a more concentrated form)

neutralising is done in counter current (fabric and water) and all the water is discharged in compartment 1 (ie 6.5 m³/h)

compartment 1: discharge: 6.5 m³/h
T [°C]=85

pH [-]=3.8

Conductivity [mS/cm]=4.91

COD [mg/l]=1 480

BOD [mg/l]=307

SST [mg/l]=<20
compartment 2: water flows in compartment 1

T [°C]=50

pH [-]=3.2

Conductivity [mS/cm]=3.2

COD [mg/l]=1 860

BOD [mg/l]=<10

SST [mg/l]=<20
compartment 3: water flows in compartment 2

T [°C]=40

pH [-]=3.1

Conductivity [mS/cm]=2.71

COD [mg/l]=1 580

BOD [mg/l]=<10

SST [mg/l]=<20




Water 

NaOH (24°Baumé): dosed continuously

water

water

formic acid (to get pH 4 on the fabric)
mercerising 

PES/CO (67/33)

50% of production on ML1
rinsing 

PES/CO (67/33)

neutralising 

PES/CO (67/33)


Discharge: 5 m³/h

This stream contains high concentrations of NaOH. A recuperation unit is present to recuperate both the water and the NaOH (in a more concentrated form)

neutralising is done in counter current (fabric and water) and all the water is discharged in compartment 1 (ie 6.5 m³/h)
compartment 1: discharge: 6.5 m³/h
T [°C]= 

pH [-]=10

Conductivity [mS/cm]=3.75

COD [mg/l]=950

BOD [mg/l]=280

SST [mg/l]=<20
compartment 2: water flows in compartment 1
T [°C]= 

pH [-]=3.7

Conductivity [mS/cm]=3.19

COD [mg/l]=1 110

BOD [mg/l]=208

SST [mg/l]=<20
compartment 3: water flows in compartment 2
T [°C]= 

pH [-]=3.6

Conductivity [mS/cm]=2.47

COD [mg/l]=896

BOD [mg/l]=127

SST [mg/l]=<20


An.5.b: Continuous process scheme
Department
dyeing

Fabric 
CO, CO/PES

Process 
vat dyeing of CO

vat/dispers dyeing of PES/CO

Equipment 
hotflue and pad-steam

Item
HF1-2 and PS2

Operating
continuous

Number of cycles/yr


Cycle time (h)


Processed fabric (kg/yr)  
4215540

Processed fabric per hour (kg/h)
710

Vat dyeing of cotton: 50% of production

Water 

vat dyestuff: 40 g/l

antifoam agent (diluted solution: 1/100): 8 ml/l

anti-migration agent: 8 g/l

pick-up = 60% (this means 60% of the dyestuff is picked up by the fabric)

sodiumhydrosulphite (140 g/l): 370 ml/l

NaOH (40°Bé): 100 ml/l

water: 4.5 l/kg

water: 3 l/kg

water: 3 l/kg

water: 3 l/kg

water: 0.7 l/kg

oxidising agent (only for deep shades): 17 ml/kg

water: 0.7 l/kg

oxidising agent (only for deep shades): 17 ml/kg

water: 0.6 l/kg

oxidising agent (only for deep shades): 17 ml/kg

water: 3 l/kg

water: 3 l/kg

water: 1 l/kg

acetic acid: to get pH 6 on the fabric


padding the dyestuff

+ drying on the 

HF1-2

treatment steps on PS2
padding

water seal

rinsing

rinsing

rinsing

oxidising

oxidising

oxidising

rinsing

rinsing

neutralising


Discharge type : discharge of the padder liquor: concentrated solution of auxiliaries and dyestuff

T [°C]=25

T [°C]=32

pH [-]=7.7

Conductivity [mS/cm]=1.11

COD [mg/l]=22

SST [mg/l]=<20
T [°C]=37

pH [-]=12.3

Conductivity [mS/cm]=10.46

COD [mg/l]=1170

SST [mg/l]=<20
T [°C]=30

pH [-]=11.4

Conductivity [mS/cm]=3.88

COD [mg/l]=430

SST [mg/l]=<20
T [°C]=40

pH [-]=11.5

Conductivity [mS/cm]=3.82

COD [mg/l]=470

SST [mg/l]=<20
T [°C]=70

pH [-]=4.4

Conductivity [mS/cm]=7.64

COD [mg/l]=11980

SST [mg/l]=<20

T [°C]=70

pH [-]=3.6

Conductivity [mS/cm]=6.22

COD [mg/l]=28720

SST [mg/l]=<20

T [°C]=70

pH [-]=3.9

Conductivity [mS/cm]=4.05

COD [mg/l]=11970

SST [mg/l]=<20

T [°C]=75

pH [-]=6.0

Conductivity [mS/cm]=1.13

COD [mg/l]=460

SST [mg/l]=<20

T [°C]=75

pH [-]=7.3

Conductivity [mS/cm]=1.13

COD [mg/l]=42

SST [mg/l]=<20

T [°C]=43

pH [-]=3.8

Conductivity [mS/cm]=1.41

COD [mg/l]=4990

SST [mg/l]=<20

Vat/dispers dyeing of polyester/cotton: 50% of production

Water 

dispers dyestuff: 2.2 g/l

vat dyestuff: 21 g/l

antifoam agent (diluted solution: 1/100): 8 ml/l

anti-migration agent: 8 g/l

pick-up = 60% (this means 60% of the dyestuff is picked up by the fabric)

dry air

sodiumhydrosulphite (140 g/l): 313 ml/l

NaOH (40°Bé): 85 ml/l

water: 8 l/kg

water: 4.5 l/kg

water: 4.5 l/kg

water: 1.3 l/kg

H2O2 : 15 ml/kg

water: 1.1 l/kg

H2O2 : 15 ml/kg

water: 0 l/kg

water: 0 l/kg

water: 1.6 l/kg

water: 1.6 l/kg

acetic acid to get pH 6 on the fabric

water: 1.6 l/kg

acetic acid to get pH 6 on the fabric


padding the dyestuff + drying on the 

HF1-2

fixation of dispers dyestuff

treatment steps on PS2
padding

water seal

rinsing

(comp 1)

rinsing

(comp 2)

oxidising

(comp 3)

oxidising

(comp 4)

rinsing

(comp 5)

rinsing

(comp 6)

rinsing

(comp 7)

neutralising

(comp 8)

neutralising

(comp 9)
Discharge type: discharge of the padder liquor: concentrated solution of auxiliaries and dyestuff

light/medium shades: 

COD [mg/l]=41 000

dark shades: 

COD [mg/l]=83 500
T [°C]=30

pH [-]=10.9

Conductivity [mS/cm]=5.0

COD [mg/l]=880

SST [mg/l]=<20
T [°C]=30

pH [-]=11.1

Conductivity [mS/cm]=3.72

COD [mg/l]=370

SST [mg/l]=<20
T [°C]=30

pH [-]=10

Conductivity [mS/cm]=2.0

COD [mg/l]=140

SST [mg/l]=<20
T [°C]=60

pH [-]=8.8

Conductivity [mS/cm]=2.53

COD [mg/l]=1085

SST [mg/l]=<20

T [°C]=60

pH [-]=10.7

Conductivity [mS/cm]=2.66

COD [mg/l]=440

SST [mg/l]=<20

T [°C]=95

pH [-]=9.6

Conductivity [mS/cm]=1.36

COD [mg/l]=630

SST [mg/l]=<20

T [°C]=95

pH [-]=8.5

Conductivity [mS/cm]=1.1

COD [mg/l]=195

SST [mg/l]=<20
T [°C]=95

pH [-]=8.63

Conductivity [mS/cm]=1.0

COD [mg/l]=250

SST [mg/l]=<20

T [°C]=50

pH [-]=4.4

Conductivity [mS/cm]=1.2

COD [mg/l]=1700

SST [mg/l]=<20

T [°C]=20

pH [-]=4.4

Conductivity [mS/cm]=1.1

COD [mg/l]=1200

SST [mg/l]=<20

· dosage of water in compartment 7 and via counter current stream, this water flows to compartment 6 and 5.

· dosage of acetic acid in compartment 9, which flows counter current to compartment 8

An.5.b: Continuous process scheme
Department
dyeing

Fabric 
CO

Process 
reactive dyeing of cotton

Equipment 
pad batch and pad-steam

Item
PB2 and PS1

Operating
continuous

Number of cycles/yr


Cycle time (h)


Processed fabric (kg/yr)  
559440

Processed fabric per hour (kg/h)
712

Water 

reactive dyestuff: 0-40 g/kg

NaOH: 5 ml/kg

sodiumsilicate: 20 ml/kg

wetting agent: 0.6 g/kg 

technical ureum: 20 g/kg

antifoam agent: 0.2 ml/kg

water: 2 m³/h

water: 4 m³/h

water: 4 m³/h

water: 3 m³/h

water: 3 m³/h

detergent: 2 g/l

water: 3 m³/h

detergent: 2 g/l

water: 4 m³/h

water: 4 m³/h

water: 3 m³/h

acetic acid: to get pH 6 on the fabric


padding the dyestuff

dwelling the padded rolls to let the dyestuff react with the fabric

treatment steps on PS1
water-seal

cold rinsing

hot rinsing 

hot rinsing

soaping

soaping

hot rinsing

hot rinsing

neutralising


Discharge type (l) + (l/h):

2 mixed samples were taken:

COD [mg/l]= 16 600

and 

COD [mg/l]= 53 790
pH [-]=10.9

Conductivity [mS/cm]=10.1

COD [mg/l]=1 400

SST [mg/l]= 75
T [°C]=45

pH [-]=11.2

Conductivity [mS/cm]=8.93

COD [mg/l]=1 980

SST [mg/l]=41
T [°C]=72

pH [-]=10.9

Conductivity [mS/cm]=5 870

COD [mg/l]=1 890

SST [mg/l]=28

T [°C]=86

pH [-]=10.7

Conductivity [mS/cm]=3.86

COD [mg/l]=1 480

SST [mg/l]=42
T [°C]=93

pH [-]=

Conductivity [mS/cm]=2.55

COD [mg/l]=807

SST [mg/l]=26
T [°C]=94

pH [-]=9.9

Conductivity [mS/cm]=1.84

COD [mg/l]=925

SST [mg/l]=<20

T [°C]=94

pH [-]=9.2

Conductivity [mS/cm]=1.38

COD [mg/l]=911

SST [mg/l]=<20

T [°C]=80

pH [-]=8.3

Conductivity [mS/cm]=1.15

COD [mg/l]=237

SST [mg/l]=<20

T [°C]= cold

pH [-]=5.5

Conductivity [mS/cm]=1.21

COD [mg/l]=955

SST [mg/l]=<20
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