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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.5a: Batch process scheme.

Department
yarn dyeing

Yarn
PES

Process 
disperse dyeing

Equipment 
bobine dyeing machine

Item
BOD12-17, BOD19

Run time (h)


Number of run/yr
500

Processed yarn (kg/yr)  
465 000

40% no reduction cleaning

60% with reduction cleaning

Processed yarn per run (kg)
1000 (average value, depends on size of BOD, ie between 1 m³ and 18 m³)

BOD12-13:
5000 l

BOD 14: 
1000 l

BOD 15: 
7000 l

BOD 16-17: 
18000 l

BOD 19: 
2000 l

liquor ratio: 1/10 – 1/12: this means that 10 to 12 l water is used per kg of yarn

Disperse dyeing without reduction cleaning: mostly done for light and medium colour shades

Water (l): 18000

liquor ratio: 1/9

disperse dyestuff (1.7 g/kg)

ammoniumsulfate (20 g/kg)

dispersing agent (20 g/kg)

levelling agent (10 g/kg)

acetic acid 40% (20 ml/kg)
disperse dyeing


Discharge type (l): volume of machine – uptake by yarn

T [°C]= 92

pH [-]= 4.69

Conductivity [mS/cm]= 4.91

COD [mg/l]= 3210
SST [mg/l]= <20




Water (l): 18 000

liquor ratio: 1/9


rinsing
Discharge type (l): volume of machine

T [°C]= 75

pH [-]= 6.53

Conductivity [mS/cm]= 2.13

COD [mg/l]= 914

SST [mg/l]= <20




Water (l): 18 000

liquor ratio: 1/9

softening agent (20 g/kg)

acetic acid 40% (9 ml/kg)
softening
Discharge type (l): volume of machine

T [°C]= 60

pH [-]= 6.2

Conductivity [mS/cm]= 1.118

COD [mg/l]= 2033

SST [mg/l]= 21

Disperse dyeing with reduction cleaning: mostly done for dark colour shades

Water (l): 5000 l

liquor ratio: 1/12

dye bath:

disperse dyestuff 14 g/kg)

ammoniumsulfate (20 g/kg)

dispersing agent (20 g/kg)

levelling agent (10 g/kg)

acetic acid (40%) (32 ml/kg)

reduction cleaning:

reduction agent (based on glucose) (20 ml/kg)

NaOH (36°Bé) (75 ml/kg)
disperse dyeing

followed by reduction cleaning in the dyeing bath


Discharge type (l): volume of machine – uptake by yarn

sample taken after reduction cleaning

T [°C]=80

pH [-]=11.9

Conductivity [mS/cm]=6.05

COD [mg/l]=474
SST [mg/l]=37

total N [mg/l]=280






Water (l): 5000 l

liquor ratio: 1/12

formic acid (85%) (6 ml/kg)


rinsing
Discharge type (l): volume of machine

T [°C]=43

pH [-]=4

Conductivity [mS/cm]=1.424

COD [mg/l]=1247

SST [mg/l]= 29

total N [mg/l]=14.4




Water (l): 5000 l

liquor ratio: 1/12

softening agent (7 g/kg)

acetic acid (40%) (13 ml/kg)
softening
Discharge type (l): volume of machine

T [°C]=56

pH [-]=6.06

Conductivity [mS/cm]=1.005

COD [mg/l]=713

SST [mg/l]=48

total N [mg/l]=2.8

An.5a: Batch process scheme.

Department
piece dyeing

fabric
PES

Process 
pretreatment, disperse dyeing (no reduction cleaning)

Equipment 
overflow, airflow

Item
OF1-2, OF4, AF1-3, AF4, AF 5-6

Run time (h)
6

Number of run/yr


Processed fabric (kg/yr)  
555 750

Processed fabric per run (kg)
120-480 (average 250 kg)

OF1-2:

1200 l

OF4:

4800 l

AF1-3:

1200 l

AF4
: 
3600 l

AF5-6: 
3800 l

liquor ratio: 1/10: this means that 10 l water is used per kg of fabric

Disperse dyeing light and medium colour shades

Water (l): 1000

detergent (based on biodegradable solvents) (35 ml/kg)

trisodiumphosphate (12 g/kg)
washing (degreasing)
Discharge type (l): volume of machine – uptake by fabric

T [°C]=60

pH [-]=10.1

Conductivity [mS/cm]=2.6

COD [mg/l]=4911
SST [mg/l]= 94




Water (l): 1000


rinsing
Discharge type (l): volume of machine

T [°C]=30

pH [-]=9.6

Conductivity [mS/cm]=1.804

COD [mg/l]=1543

SST [mg/l]= 28




Water (l): 1000

disperse dyestuff: 1.2 g/kg

levelling agent (10 ml/kg)

acetic acid (80%) (15 ml/kg)

detergent (10 ml/kg)

ammonium sulphate (20 g/kg)
disperse dyeing
Discharge type (l): volume of machine – uptake by fabric

T [°C]=130

pH [-]=4.55

Conductivity [mS/cm]=9.37

COD [mg/l]=5754

SST [mg/l]=917

total N [mg/l]=900




Water (l): 1000


rinsing
Discharge type (l): volume of machine

T [°C]=40

pH [-]=8.25

Conductivity [mS/cm]=1.473

COD [mg/l]=100

SST [mg/l]= 10

total N [mg/l]=8.8

Department
piece dyeing

fabric
PES

Process 
pretreatment, disperse dyeing (with reduction cleaning)

Equipment 
overflow, airflow

Item
OF1-2, OF4, AF1-3, AF4, AF 5-6

Run time (h)
7

Number of run/yr


Processed fabric (kg/yr)  
299 250

Processed fabric per run (kg)
120-480 (average 250 kg)

OF1-2:

1200 l

OF4:

4800 l

AF1-3:

1200 l

AF4
: 
3600 l

AF5-6: 
3800 l

liquor ratio: 1/10: this means that 10 l water is used per kg of fabric

Disperse dyeing dark colour shades

Water (l): 4800

detergent (based on biodegradable solvents) (35 ml/kg)

trisodiumphosphate (12 g/kg)
washing (degreasing)
Discharge type (l): volume of machine – uptake by fabric

T [°C]=60

pH [-]=10.1

Conductivity [mS/cm]=2.6

COD [mg/l]=4911
SST [mg/l]= 94




Water (l): 4800


rinsing
Discharge type (l): volume of machine

T [°C]=30

pH [-]=9.6

Conductivity [mS/cm]=1.804

COD [mg/l]=1543

SST [mg/l]= 28




Water (l): 4800

dye bath:

disperse dyestuff (14 g/kg)

levelling agent (10 ml/kg)

acetic acid (80%) (17 ml/kg)

detergent (12 ml/kg)

ammonium sulphate (20 g/kg)

reduction cleaning:

sodiumhydrosulphite (23 g/kg)

NaOH (23 ml/kg)
disperse dyeing

followed by reduction cleaning in the dyeing bath
Discharge type (l): volume of machine

T [°C]=130, cooled to 70 for reduction cleaning

sample taken after reduction cleaning
pH [-]=4.81

Conductivity [mS/cm]=6.44

COD [mg/l]=5121

SST [mg/l]=38

total N [mg/l]=420




Water (l): 4800


rinsing
Discharge type (l): volume of machine

T [°C]=35

pH [-]=7.6

Conductivity [mS/cm]=1.849

COD [mg/l]=450

SST [mg/l]= 28

total N [mg/l]=33.8
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