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INTRODUCTION

Textile finishing industry
intensive (80-100 m3/ton

Water Is used for:
cleaning the raw materia

many different industrial
desizing, scouring, bleac

IS very water
of finished textile).

processes (sizing,

Ning, mercerizing,

dyeing, printing and finishing), and
rinsing steps during the whole production.




Produced waste water contains different
nollutants:

nighly coloured organic dyes,
nesticides,
softeners,

metals,
bases,
acids,
salts.

Textile waste waters from different
phases of cotton dyeing.




The produced textile waste water has to be
treated.

The choice of the treatment depends on:
the nature of the waste water, and
the amount of annually used fresh water.




Reasons for difficult definition of general
guality standards for textile waste water
reuse are:

different requirements of each textile
material,

different requirements of the textile
process applied, and

different quality requirements for the final
product.




To optimize treatment and reuse possibilities
textile waste water streams were In principle
considered separately.

Criteria for the effluent separation in low and
high concentrated effluents, based on their
treatablility and reusability, were defined.




Parameters and their values, which define
low concentrated textile waste waters

pH

<10

Conductivity

< 3*mS/cm

Suspended solids

200 mg/L

Turbidity

20 NTU

Total COD

300 mg/L

Colour

0.5cmt

Metals

Fe 0,1 mg/l - Mn 0,05
mg/l - Cu 0,05 mg/I




Treatment of low concentrated waste waters
(laboratory experimental equipment)

Computer controlled :
UVIH,0, reactor NF spiral wounded

UF spiral wounded




Other applied treatment processes

For low concentrated textile waste waters:
- sand filtration before treatment process
- coagulation with an ammidic polymer

For high concentrated textile waste
waters:

- evapoconcentration




Samples from Tekstina and their treatments,
used for laboratory reuse experiments
(the first set of experiments - light dyeing)

sample No. Sample treatment description
1 Effluent from washing — COAG + UF (holow fibre)
Effluent from washing — UF (holow fibre) + INF
Effluent from dyemng tabnic — UF (holow fibre) + INE
Effluent from dyemyg tabnc — COAG + UF (holow fibre)
Effluent from washing — UF {sparal wounded) + IF
Efluent from dyemng tabnic — UF (spiral wounded) + INE
Effluent from prnting — COACG + TTFE (holow fibre)
Effluent from dyemng fabric — TUF (holow fibre) + ACFE(1)
Effluent from washing — ACOF(1)
Effluent from washing — AOP(2)
Effluent from washing — 40P (3

Fresh process water
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AOP treatment

Computer controlled
UV/H,O, reactor

Conditions of AOP treatment
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Effluent from dyeing fab riu
treated with UF (holow fibre)
and ADP(T)

Effluent from dyeing fabric (characterization - befo re and after treatment)




Reuse tests procedure
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12 identical pieces of
cotton fabric were put
In vessels together
with the 12 samples
of dye-bath.

12 dye-baths were prepared according to the
company prescription.

11 samples of treated waste waters (from
membrane, coagulation and AOP treatment)
+ 1 sample of fresh process water were used
for dye -bath preparation .




Vessels containing fabric and dye-bath
were installed in the laboratory dyeing
machinery that simulates the real
condition of full scale dyeing.

Dyed fabrics were
washed and dried.




Visually the 12 pieces appeared equally good.

Light dyed cotton samples




Spectrophotometric analyses of light dyed
cotton fabrics after laboratory reuse
experiments
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Results of colour difference comparison
between cotton fabric sample No.12
(process water) and other samples
(recycled water)

a b AL* Aa* Ab* AE?

AF4U-01 5,158 17 521 -1,006\  -0,073 1,187 1,557 85
AF4U-02 4,592 16,377 -0,533 -0,639 0,043 0,83268
AF4U-03 5,067 16,670 -0,503 -0,164 0,337 0,62714
AFAU-04 5,373 16,694 -0,486 0,142 0,360 0,62169

AF41-05 5,230 17,328 -0,149 ; = -0,001 0,994 1,00509

AFAU-08 5,537 16,747 0,377 | 0,606 0,413 0,82453
AFAU-07 4 962 17 B16 -0,023 -0,268 1,282 1,31031
AF4U-08 5,047 16,439 0,042 -0,184 0,105 0,21593
AF41-09 5,183 16,621 -D,ZGUJI -0,048 0,287 0,38997

AF4U-10 5387 16,336 0,531 0,156 0,002 0,55322
AFAU-11 5664 168,980 0,385 0,453 0,646 0,87814

l

AFAU-12 5,231 16,334 colour difference by comparison with Nr.12

AE=1 allowed deviation (agreement)




RESULTS FROM THE FIRST SET OF EXP. WITH
TEKSTINA WW

Sample No.8 (cotton fabric sample dyed with ww from
dyeing fabric treated with combination of UF and AOP)
gave the best result.

Other samples (samples with No.: 9, 10, 4, 3, 6, 2 and 11)
also gave good results.

Samples that gave poor results (they were still in the
acceptable range):

- 1 (ww from washing - COAGULATION + UF, jiow fibre)
- 7 (ww from printing - COAGULATION + UF, ;0w fibre)» @Nd
- 5 (ww from washing - UF g0 wounded T NF).




Samples from Tekstina and their treatments,
used for laboratory reuse experiments
(the second set of experiments - light and

dark dyeing)

Sample No. Sample treatment description
1 *  Effluent from tank 2 - EVAPOCONCENTEATION
" Effluent fram stenters - EVAPOQCONCENTREATION
Effluent from washing - UF + PREFILTEATION + AQP(1)
Effluent frarm printing (mix) - UF + ADPFT)
Effluent from printing - PEREFILTEATION + AQDP{T)
Effluent from printing - PREFILTRATICON
Effluent from washing - PREFILTEATION + ACP{T)
Effluent from dyeing yarn - PEEFILTRATION + AQDP(T)
Effluent from washing - PEEFILTEATION
Frocess water
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High concentrated textile waste water sample




Reuse experiments — laboratory scale
dyeing with treated wastewater

Light dyed
cotton samples




Spectrophotometric analyses of light dyed
cotton fabrics after laboratory reuse
experiments

Light brown coloured samples
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Results of colour difference comparison
between cotton fabric sample No.10
(process water) and other samples
(recycled water)




RESULTS FROM THE SECOND SET OF EXP.
WITH TEKSTINA WW — LIGHT DYEING
Sample No.4 (cotton fabric sample dyed with ww from

printing mix treated with combination of UF and AOP)
gave the poorest result.

Samples that also gave poor results:
- 3 (ww from washing - UF + PREFILTRATION + AOP),

- 7 (ww from washing - PREFILTRATION + AOP),

- 2 (ww from stenters - EVAPOCONCENTRATION),

- 1 (ww from tank 2 - EVAPOCONCENTRATION) and
- 9 (ww from washing - PREFILTRATION).

Samples that gave good results:

- 5 (ww from printing - PREFILTRATION + AOP),

- 6 (ww from printing - PREFILTRATION), and especially
- 8 (ww from dyeing yarn - PREFILTRATION + AOP).




Reuse experiments — laboratory scale
dyeing with treated wastewater

Dark dyed
cotton samples




Spectrophotometric analyses of dark dyed
cotton fabrics after laboratory reuse
experiments

Dark brown coloured samples
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Results of colour difference comparison
between cotton fabric sample No.10
(process water) and other samples
(recycled water)




RESULTS FROM THE SECOND SET OF EXP.
WITH TEKSTINA WW — DARK DYEING
Sample No.4 (cotton fabric sample dyed with ww from

printing mix treated with combination of UF and AOP)
gave the poorest result.

Sample that also gave poor result:
- 6 (ww from printing - PREFILTRATION).

Samples that gave good results:

- 1 (ww from tank 2 - EVAPOCONCENTRATION),

- 5 (ww from printing - PREFILTRATION + AOP),

- 2 (ww from stenters - EVAPOCONCENTRATION),
- 3 (ww from washing - UF + PREFILTRATION + AOP),

- 8 (ww from dyeing yvarn - PREFILTRATION + AOP),
- 7 (ww from washing - PREFILTRATION + AOP), and
- 9 (ww from washing - PREFILTRATION).




Samples from Svilanit and their treatments,
used for laboratory reuse experiments

(light dyeing)

After sand filtration followed AOP treatment.




Reuse experiments — laboratory scale
dyeing with treated wastewater and one
fresh process water

Light dyed cotton pieces visually appeared quite go od.




Spectrophotometric analyses of dyed cotton
fabrics after laboratory reuse experiments and
results of colour difference comparison

600
Wavelength [nm]

AOP treatment
conditions for
WW Streams

Results of colour difference comparison




RESULTS FROM THE SET OF EXP. WITH
SVILANIT WW — LIGHT DYEING

Sample 7P1 (cotton fabric sample dyed with ww from
dyeing fabric — first discharge treated with AOP [30 min;
1000 W; 0,7 mL/L H,O,]) gave the best result.

Samples that also gave very good results:

- 6P5 (ww from dyeing fabric - mix)

- 8P1 (ww from dyeing fabric - medium), and
- 6P1 (ww from dyeing fabric - mix).

Samples that gave poor results:
- they are denoted with red colour!




CONCLUSIONS

We presented laboratory “reusability” tests with

previously treated textile waste waters by different
treatment technologies.

Applied methodology is simple and can give very useful
results for evaluating treated water suitability for textile

Processes.

Results obtained are promising and need further
Investigation.

The dyed cotton fabric pieces should be also tested for
other properties.
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