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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
piece dyeing

Fabric 
CO

Process 
pretreatment: boiling, desizing, bleaching

Equipment 
pretreatment line

Item
PT1

Operating
continuous

Number of cycles/yr


Cycle time (h)


Processed fabric (kg/yr)  
5 796 000

Processed fabric per hour (kg/h)
1500

On the pretreatment line 2 types of treatment are done:

boiling and desizing 

desizing and bleaching

The water use depends on the weight of textile treated, the water use is set at 8 l/kg. The heavier the textile material, the more water is used.

Desizing/boiling: 30% of production on PT1

Water (desizing): 1 l/kg (100% uptake)

enzyme: 3 ml/l

complex-binding agent: 3 ml/l

wetting agent: 3 ml/l

Water (boiling): 0.6 l/kg (60% uptake)

alkali

dispersing agent

detergent

Water: 8 l/kg

detergent: 2 ml/kg

wetting agent: 2 ml/kg

Desizing/bleaching: 70% of production on PT1

Water (desizing): 1 l/kg (100% uptake)

enzyme: 3 ml/l

complex-binding agent: 3 ml/l

wetting agent: 3 ml/l

Water (bleaching): 0.6 l/kg (60% uptake)

H2O2 (50%): 35 ml/kg

NaOH (30%): 45 ml/kg

stabilising agent: 6 ml/kg

dispersing agent: 3 ml/kg

Water: 8 l/kg

detergent: 2 ml/kg

wetting agent: 2 ml/kg


combined desizing and boiling (products dosed in 2 separate padders)

rinsing

combined desizing and bleaching

(products dosed in 2 separate padders)

rinsing


Discharge of a concentrated solution 
Analysis of mixed stream (concentrated streams and rinsing water):
T [°C]= 70-95

pH [-]= 11

Conductivity [mS/cm]=2.65

COD [mg/l]=19 300

BOD [mg/l]=6 180

SST [mg/l]=1 590
Discharge of a concentrated solution
Analysis of mixed stream (concentrated streams and rinsing water):

3 sets of data (different fabric quality)

T [°C]=70-95

pH [-]=11.8

Conductivity [mS/cm]=6.72

COD [mg/l]=15 300

BOD [mg/l]=4 870

SST [mg/l]= 437
T [°C]=70-95

pH [-]=11.6

Conductivity [mS/cm]=6.09

COD [mg/l]=11 000

BOD [mg/l]=4 590

SST [mg/l]= 1 410
T [°C]=70-95

pH [-]=11.9

Conductivity [mS/cm]=7.33

COD [mg/l]=14 300

BOD [mg/l]=178

SST [mg/l]= 1 100




An.5.b: Continuous process scheme
Department
piece dyeing

Fabric 
CO

Process 
dyeing / topping (vat dyes, sulphur dyes, direct dyes) followed by a rinsing step

Equipment 
pad-steam

Item
PS1

Operating
continuous

Number of cycles/yr


Cycle time (h)


Processed fabric (kg/yr)  
7 507 000

Processed fabric per hour (kg/h)
1 700

Some of the fabrics (ecru status, which means that they aren't dyed yet) are dyed and afterwards rinsed on the pad-steam.

Other fabrics (dyed status) have already been dyed as a yarn and are topped (which means dyed again) and rinsed on the pad-steam.

Sulphur dyeing: 60% of production on PS1

Water: 0.7 l/kg (70% uptake)

sulphur dyes: 0-250 g/l

reducing agent: 5 ml/l

wetting agent: 3 ml/l

defoaming agent: 0.25 ml/l

water: 0.6 l/kg (60% uptake)

NaOH:(30%): 30 ml/l

glucose monohydrate: 40 g/l

NaCl: 50 g/l

complexing agent: 5 ml/l

water: 10 l/kg

water: 0.6 l/kg (60% uptake)

oxidising agent: 5 g/l

acetic acid: 4 g/l

Vat dyeing: 25% of production on PS1

Water: only for the preparation of the dyebath: 0.7 l/kg (70% uptake)

vat dyes: 0-50 g/l

anti-migration agent: 10 ml/l

wetting agent: 3 ml/l

defoaming agent: 0.25 ml/l

water: 0.6 l/kg (60% uptake)

NaOH:(30%): 100 ml/l

sodiumhydrosulfite: 50 g/l

complexing agent: 5 ml/l

water: 10 l/kg

water: 0.6 l/kg (60% uptake)

oxidising agent: 5 g/l

Direct dyeing: 15% of production on PS1

Water: 0.7 l/kg (70% uptake)

direct dyes: 0-50 g/l

wetting agent: 3 ml/l

water: 0.6 l/kg (60% uptake)

salt: 100 g/l

complexing agent: 5 ml/l

water: 10 l/kg


dyed / topped

reduction

rinsing

oxidation

dyed / topped

reduction

rinsing

oxidation

dyed / topped

addition of salt

rinsing


Discharge of padder liquor containing a concentrated solution of auxiliaries and dyestuff

T [°C]=20

pH [-]=12.24 (after 20x dilution with demiwater, pH 6.8)

Conductivity [mS/cm]=6.23 (after 40x dilution with demiwater, cond. 0)

COD [mg/l]= 122 320

SST [mg/l]= >2800
dark color: black

T [°C]=50

pH [-]= 3.6

Conductivity [mS/cm]=5.81

COD [mg/l]=4 360

BOD [mg/l]=2 780

light color: brownish

T [°C]=50

pH [-]= 4.0

Conductivity [mS/cm]=4.11

COD [mg/l]=4 570

BOD [mg/l]=171
Discharge of padder liquor containing a concentrated solution of auxiliaries

Discharge of padder liquor containing a concentrated solution of auxiliaries and dyestuff

T [°C]=50

pH [-]=11

COD [mg/l]=1 800

BOD [mg/l]=280

Discharge of padder liquor containing a concentrated solution of auxiliaries
Discharge of padder liquor containing a concentrated solution of auxiliaries and dyestuff
Discharge of padder liquor containing a concentrated solution of auxiliaries

T [°C]=40

pH [-]=8

COD [mg/l]=8 120

SST [mg/l]=150




An.5.b: Continuous process scheme
Department
piece dyeing

Fabric 
CO

Process 
finishing

Equipment 
sanfor

Item
SF1-2

Operating
continuous

Number of cycles/yr


Cycle time (h)


Processed fabric (kg/yr)  
7 507 000 (SF1) + 9 270 000 (SF2)

Processed fabric per hour (kg/h)
1700 (on each of the sanfors)

The most important finish is softening and to make the fabric unshrinkable.

Water use: max. 5 m³/h

used for the preparation of finishing bath, to cool the rubber band, to sprinkle on the fabric (to make unshrinkable) and to clean the machinery afterwards

finishing products
finishing


Discharge of concentrated solutions and rinsing of machinery: very low flow rate, very much varying in quantity and quality






(*):refer to An.9
An.5.b: Continuous process scheme
Department
yarn dyeing

Fabric 
CO

Process 
dyeing (indigo, vat dyes, sulphur dyes) and rinsing

Equipment 
warp dyeing line

Item
WDL1-4

Operating
continuous

Number of cycles/yr


Cycle time (h)


Processed fabric (kg/yr)  
9 480 000 (for all 4)

Processed fabric per hour (kg/h)
350

vat dyeing: 15% of production on WDL1-4

vat dyestuff: 0-50 g/l

water: 1 l/kg (100% uptake)

wetting agent: 2 ml/l

complexing agent:2 g/l

defoaming agent: 0.25 ml/l

water: 0.2 l/kg (20% uptake)

NaOH (30°Bé): 65 ml/l

sodiumhydrosulfite: 20 g/l

antrachinone: 1.5 g/l

water: 4 m³/h

oxidising agent: 5 g/l
dyeing

reduction

rinsing

oxidation
Discharge of padder liquor containing a concentrated solution of auxiliaries and dyestuff

Discharge of padder liquor containing a concentrated solution of auxiliaries

Discharge type: 4 m³/h

T [°C]=20

pH [-]=11.92

Conductivity [mS/cm]=14.11

COD [mg/l]=5463

SST [mg/l]=272

Discharge of padder liquor containing a concentrated solution of auxiliaries

dyeing of indigo: 50% of production on WDL1-4

water for wetting: groundwater: 1 l/kg (100% uptake)

water for rinsing: recuperated from rinsing section after dyeing

wetting agent: 2 ml/l

complexing agent: 7.5 ml/l

indigo dyestuff: 5.5 g/l
water: 0.25 l/kg (25% uptake)

NaOH (30°Bé): 25 ml/kg

stabilising agent: 20 g/kg

indigo dyestuff: 9.5 g/l
water: 0.25 l/kg (25% uptake)

NaOH (30°Bé): 25 ml/kg

stabilising agent: 20 g/kg

water: 3 m³/h

water: 0.6 l/kg (60% uptake)

oxidising agent: 5 g/l

acetic acid


wetting/rinsing

dyeing

OR

dyeing

rinsing

oxidation (only for dark shades, i.e. 10% of indigo dyeing)


sample taken from rinsing section after wetting

T [°C]=20

pH [-]=9.96

Conductivity [mS/cm]=10.88

COD [mg/l]=4611

SST [mg/l]=1246
Discharge of padder liquor containing a concentrated solution of auxiliaries and dyestuff

T [°C]=20

pH [-]= 10.88 (after 40x dilution with demiwater, pH 6.8)

Conductivity [mS/cm]= 2.75 (after 40x dilution with demiwater, cond. 0)

COD [mg/l]= 12300

SST [mg/l]= >3000
Discharge of padder liquor containing a concentrated solution of auxiliaries and dyestuff

T [°C]=20

pH [-]= 11.38 (after 20x dilution with demiwater, pH 6.8)

Conductivity [mS/cm]= 4.63 (after 20x dilution with demiwater, cond. 0)

COD [mg/l]= 36440

SST [mg/l]= >2700

rinsing water is recuperated for rinsing after wetting or alkali treatment)

Discharge type: 3 m³/h

T [°C]=20

pH [-]=10.82

Conductivity [mS/cm]=13.15

COD [mg/l]=3205

SST [mg/l]=1423

Discharge of padder liquor containing a concentrated solution of auxiliaries
T [°C]=36

pH [-]=5

COD [mg/l]=5500

SST [mg/l]=<20




sulphur dyeing: 35% of production on WDL1-4

water for wetting: groundwater: 1 l/kg (100% uptake)

water for rinsing: recuperated from rinsing section after dyeing

wetting agent: 2 ml/l

complexing agent: 7.5 ml/l

water for alkali treatment: groundwater:     1 l/kg (100% uptake)

water for rinsing: recuperated water from rinsing section after dyeing

NaOH (10°Bé or 20°Bé: depending on the depth of the colour): 460 ml/m

wetting agent: 2 ml/l

complexing agent: 10 ml/l

sulphur dyestuff:: 0-250 g/l

water: 1 l/kg (100% uptake)

NaHS 30%: 5 ml/l

wetting agent: 2 ml/l

complexing agent:2 g/l

defoaming agent: 0.25 ml/l

water: 4 m³/h

water: 0.6 l/kg (60% uptake)

oxidising agent: 5 g/l

acetic acid: 4 g/l

water: 0.6 l/kg (60% uptake)

cationic fixation agent: 20 l/h
wetting/rinsing

or

alkali treatment/rinsing (only for black)

dyeing

(in many cases, wetting is combined with dyeing)

rinsing

oxidation

cationic fixation: only 20% of sulphur dyeing on WDL1-4
sample taken from rinsing section after wetting 

T [°C]=

pH [-]=11.35

Conductivity [mS/cm]=9.64

COD [mg/l]=3888

SST [mg/l]= 356
sample taken from rinsing section after alkali treatment
T [°C]=

pH [-]= 13.65

Conductivity [mS/cm]= 117.1

COD [mg/l]= 38 160

SST [mg/l]= 136
Discharge of padder liquor containing a concentrated solution of auxiliaries and dyestuff: sample of dark shade (black colour)
T [°C]= 20

pH [-]= 

Conductivity [mS/cm]= 

COD [mg/l]= 122 320

SST [mg/l]= 
rinsing water is recuperated for rinsing after wetting or alkali treatment

Discharge type: 4 m³/h

T [°C]=20

pH [-]=12.53

Conductivity [mS/cm]=21.1

COD [mg/l]=6326

SST [mg/l]=1007

Discharge of padder liquor containing a concentrated solution of auxiliaries

Discharge of padder liquor containing a concentrated solution of auxiliaries
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