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An.1: Material flow chart

[image: image1.wmf]tap water

domestic 

use

groundwater

pretreatment: 

de-ironing 

softening

steam 

production

use in 

production

buffer bassin

discharge in the sewer

buffer bassin

wastewater treatment: 

biological purification plant

rain water


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
CO

Process 
reactive or vat dyeing of cotton yarn

Equipment 
bobine autoclaves

Item
AU1-11

Run time (h)


Number of run/yr
3113

Processed yarn (kg/yr)  
1 463 200

Processed yarn per run (kg)
470

No sampling possible on this machinery.

Reactive dyeing: 50% of production on AU1-11

Water: 3300 l

reactive dyestuff

wetting agent: 0.2 g/l

anti-reduction agent

salt

levelling agent: 0.03g/l

thickener

alkali
reactive dyeing


Discharge: 3300 l – uptake by yarn

 




Water: 3300 l


rinsing


Discharge : 3300 l

 




Water: 3300 l

detergent: 0.18 g/l


soaping


Discharge : 3300 l






Water: 3300 l

fixation agent: 0.04 g/l


fixation


Discharge : 3300 l






Water: 3300 l

softening agent: 0.87 g/l
softening
Discharge : 3300 l



Vat dyeing: 50% of production on AU1-11

Water: 3300 l

vat dyestuff

wetting agent: 0.2 g/l

NaHSO3
levelling agent: 0.02 g/l

thickener

dispersing agent: 0.11 g/l
vat dyeing


Discharge: 3300 l – uptake by yarn

 




Water: 3300 l


rinsing


Discharge: 3300 l






Water: 3300 l


oxidation


Discharge: 3300 l






Water: 3300 l

detergent: 0.18 g/l


soaping


Discharge: 3300 l






Water: 3300 l

softening agent: 0.87 g/l


softening


Discharge: 3300 l



An.5.b: Continuous process scheme
Department
pretreatment

Fabric 
CO

Process 
combined desizing and bleaching

Equipment 
pretreatment line

Item
PT1

Operating
continuous

Number of cycles/yr


Cycle time (h)


Processed fabric (kg/yr)  
5 852 800

Processed fabric per hour (kg/h)
2400

Water: 130 l/min recuperated water from last rinsing section

NaOH

NaCO3
H2O2
sodiumsilicate

stabilisers for H2O2 based on polyacrylates 0.14 g/l

water: 30 l/min

hypochlorite

water: 140 l/min fresh water + 

           130 l/min recuperated water

           from last rinsing section

water: 30 l/min

H2O2
water: 260 l/min fresh water
desizing/rinsing

bleaching

steamer

rinsing

bleaching

steamer

rinsing

drying


no discharge: this water is led to the ultrafiltration unit for recuperation of size and water

pH [-]=5.5

Conductivity [mS/cm]=14.08

COD [mg/l]=37400
no discharge

Discharge type: 270 l/min
pH [-]=9.3

Conductivity [mS/cm]=3.94

COD [mg/l]=1670

SST [mg/l]= 54
no discharge
no discharge since this water is recuperated 
first compartment

T [°C]=80

pH [-]=10

Conductivity [mS/cm]=2.87

COD [mg/l]=2320

SST [mg/l]=153
third compartment

T [°C]=60-80

pH [-]=6.9

Conductivity [mS/cm]=1.25

COD [mg/l]=636

SST [mg/l]=12

last compartment

T [°C]=60

pH [-]=7.6

Conductivity [mS/cm]=1.19

COD [mg/l]=123

SST [mg/l]=21






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

Fabric
cotton

Process 
reactive or vat dyeing of cotton

Equipment 
pad-steam

Item
PS1

Operating
continuous

Number of cycles/yr


Cycle time (h)


Processed fabric (kg/yr)  
4 791 231

Processed fabric per hour (kg/h)
2700

Water use is optimised on this line: effluent of one compartment flows over in another. Re-use scheme is process dependent.

Reactive dyeing: 57% of production on PS1

Water 

reactive dyestuff

wetting agent: 0.19 g/l

anti-reduction agent

salt

levelling agent: 0.02g/l

thickener

alkali

water: 100-250 l/min (depending on the weight of the fabric)

water (l/min): 115

water: 60 l/min

detergent: 0.18 g/l

water: 140 l/min (of which 60 l/min comes from fixation compartment)

water: 60 l/min

fixation agent: 0.04g/l

softening agent: 0.87 g/l
reactive dyeing

steamer

water seal

rinsing

soaping

rinsing

fixation

softening
padder liquid is discharged (150 l)

T [°C]=40

pH [-]=9.5

Conductivity [mS/cm]=13

COD [mg/l]=196

SST [mg/l]=<20
T [°C]=30

pH [-]=6.6

Conductivity [mS/cm]=4.37

COD [mg/l]=1120

SST [mg/l]=<20
T [°C]=95

pH [-]=8.4

Conductivity [mS/cm]=1.47

COD [mg/l]=1180

SST [mg/l]=<20

T [°C]=60-70

pH [-]=8.4

Conductivity [mS/cm]=1.19

COD [mg/l]=202

SST [mg/l]=<20

T [°C]=40

pH [-]=8.1

Conductivity [mS/cm]=1.51

COD [mg/l]=624

SST [mg/l]= <20





Vat dyeing: 43% of production on PS1
Water 

vat dyestuff

wetting agent: 0.2 g/l

levelling agent: 0.02 g/l

thickener

NaHSO3
dispersing agent: 0.11 g/l

water: 100-250 l/min (depending on the weight of the fabric)

water: 120 l/min

water: 40 l/min

H2O2
water: 40 l/min

detergent: 0.18 g/l

water: 100 l/min

softening agent: 0.87 g/l
vat dyeing

steamer

water seal

rinsing

oxidising

soaping

rinsing

softening
padder liquid is discharged (150 l)

T [°C]=40

pH [-]=10.8

Conductivity [mS/cm]=8.66

COD [mg/l]=989

SST [mg/l]= <20
T [°C]=30

pH [-]=10

Conductivity [mS/cm]=3.36

COD [mg/l]=352

SST [mg/l]= <20
T [°C]=60

pH [-]=8.5

Conductivity [mS/cm]=1.15

COD [mg/l]=240

SST [mg/l]= <20

T [°C]=95

pH [-]=8.6

Conductivity [mS/cm]=1.17

COD [mg/l]=364

SST [mg/l]= <20
T [°C]=60

pH [-]=8.0

Conductivity [mS/cm]=1.22

COD [mg/l]=37

SST [mg/l]= <20
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