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APPLICATION OF FENTON’'S REAGENT
IN THE TEXTILE WASTEWATER TREATMENT
UNDER INDUSTRIAL CONDITIONS

ZASTOSOWANIE ODCZYNNIKA FENTONA DO OCZYSZCZANIA SCIEKOW
WELOKIENNICZYCH W WARUNKACH PRZEMYSLOWYCH

Abstract: Application of reactive dyes is very popular ixtike industry as these dyestuffs are characterized
good fastness properties. Constapel et al in 208Bnated the production of this type of dyes forerov
140,000 Mglyear. The reactive dyes are mostly (56fployed for coloration of cellulosic fibers, hoxge they
can also be applied on wool and nylon. Unfortuyatitley possess a low degree of fixation (50+908itice the
functional groups also bond to water, creating blydis and the excess of dyes applied cause aecbfmsllution

of aqueous environment. Moreover, dyeing procesgsires the use of: electrolytes in the form of amse
solutions of NaCl or NgQy in the concentration up to 100 g/8inalkaline environment (pH > 10) and textile
auxiliary agents (including detergents). Thereftine, wastewater generated during the reactive dygiocesses
is characterized by high salinity, pH value andocolnd due to low value of the B@UBOD ratio are non-
biodegradableThe successful methods of textile wastewater treatrnould be Advanced Oxidation Processes
(AOPs), amongst which the Fenton reagent seeme tmdst promising as it is the cheapest and easygén
Based on the newest literature survey it was fahatimany successful tests with Fenton reactior werformed
mainly in decolorization. However, not enough ditem was devoted to decolorization of real indwstri
wastewater containing dyes, detergents and sal®, Ma NaSQu. The experiments carried out in a laboratory
scale were focused on the impact of NaCl and eeatiixiliary agent (liquid dispersing and sequestesagent) on
an inhibition of decolorization process by Fentoremgent. The objects of the investigation werethstic
mixtures simulating the composition of real textilastewater as well as the real industrial wastemgenerated

in the reactive dyeing. The inhibition of the Fentdecolorization in the presence of NaCl and ligdigbersing
and sequestering agent was demonstrated. Additexpariments using pulse radiolysis were carrigdmoorder

to confirm the inhibition of chloride in the decdlmation process.

Keywords: Fenton’s reagent, textile wastewater, decolodrgtinhibition

Introduction

A full range of bright colors, stable covalence thato the fiber, providing good
fastness of dyeing and relatively easy synthedfeese properties make reactive dyes so
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popular in textile industry [1]. Constapel et a] Estimated the annual production of these
types of dyestuff for over 140,000 Mg, while Ahmaad EIl-Shishtway [3] announce that
50% of all cellulose fibers is dyed with reactivged, and only 17% with vat dyes, 16%
with direct dyes, 7% with sulfur dyes, also 7% witdigo dyes and 3% with glacial dyes.
Reactive dyes are mostly used to dye cellulosedjbleowever there are also groups of
reactive dyes dedicated to wool and polyamide. tinfately, despite those advantages and
common use, reactive dyes are marked by low degfdixation, between 50 and 90%,
depending on the assortment. It means, the exéelygpused in industrial dyeing process,
does not bind to the fibers and in the hydrolyzewnfis expelled to the sewage, causing
higher contamination of aqueous environment. Tloe tfzat the process of reactive dyeing
requires special technology also has to be takendansideration. A fixation of reactive
dye onto fiber is possible, when an electrolyte NaiCN&,SO, is used in dye bath, strong
alkaline pH is produced and auxiliargurface active agents (SAA) are applied.
The consumption of dyestuff in process of reactadile dyeing amounts on average to
0.5+80 g/kg textiles, organic auxiliary agents op30 g/kg textiles, inorganic auxiliary
agents 30+250 g/kg textiles and electrolyte 90+15§)Rg textiles. Therefore, the
wastewater generated in reactive dyeing processmiged by high salinity and coloration,
high pH value and SAA presence. Moreover, textiBstewater is characterized by high
COD and low BOD value which makes it non-biodegldela

A way of purification of this kind of wastewaterudd be AOPs method#\@vanced
Oxidation Processes), amongst which the Fenton reagent is worth okm®@ration, as it is
not expensive and easy in use. Fenton'’s reagenmisthod of generating hydroxyl radicals
(HO®) by using reaction of hydrogen peroxide decompmsitatalyzed by ferrous ions
Fe*. The application of an oxidizer with high redoxtgmtial (for HO 2.81 V) generated
under in situ conditions, with Fenton’s reaction, enables deawsiimn of low
biodegradable substances, including dyestuff useelxtile industry.

According to the newest literature reports a lotsatcessful tests were performed,
mostly in decolorization of dye solution used irtile industry, not only of reactive dyes.
Xu et al [4], Papic et al [5], Kusic et al [6], Ttak and Chaudhari [7] and Arslan-Alaton et
al [8] worked on decolorization of reactive dyewmn with the use of Fenton's reagent.
Wang et al [9], Gulkaya et al [10], Bianco et allJworked on decolorization of real
industrial wastewater. These studies were focusedptimization of the method regarding
color reduction, reduction of TOCTdtal Organic Carbon) and comparison of working
effects of F&/H,0, and F&/H,0,/UV.

The aim of the present publication is to show titghition impact of NaCl and SAA,
present in real industrial wastewater, on its dezdtion. Similar tests have already been
performed by Alnuaimi et al [12], Riga et al [13]caArslan-Alaton et al [14] and revealed
the inhibition impact of salt on Fenton’s reactiofhose tests included the impact of
different kinds of salts on decolorization proceésdye solution with Fenton’s reagent,
however the impact of SAA has not been examined W&ireover, the highest salt
concentration (NaCl) used in these tests was 1%°gighile in industrial dyeing practice it
can reach up to 100 g/dniTherefore, further study on this matter, inclyginigher salt
concentration and SAA presence, concentrated onemmination of both synthetic
mixtures simulating the composition of real textileastewater and real wastewater
generated in reactive dyeing process, seems toskiégd.
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Experimental

Tested material

Three azo dyes, including two reactive and one dg#] were used in this paper (Table
1). C.I. Reactive Black 5 is known in commercialnfoas Setazol Black DPT supplied by
Setas Kimya. Molecular weight of Reactive Blacks5991.82 g/mol and the maximum
absorbance for this dye was observed at wavelengtb96 nm. Acid Red 27 and Reactive
Blue 81 dyes (Boruta Color, Poland) in purifiednfiprwithout fillers, were used in pulse
radiolysis studies.

Table 1
List of dyes tested in the experiment
C.L Type of dyes Dye structure
Na* oL O OnNa
(I
N N
Reactive Black 5 reactive, azo MoOH NHz N
Q, P
Na S =] Na
.’ J/ ks o \|\ O o
Fea o
OH SO3Na
- s (Qen <
. acid, azo,
Acid Red 27 based on R-salf|
SO3Na
cl
ZaN
N
. J A
A
Reactive Blue 81 acld, azo, oH NH SNTTC
based on H-acid
OO0,
SO3Na NaO3S SO3Na

Application of Fenton’s reagent

FeSQ-7H,O, hydrogen peroxide - 0, conc. 30%, KSO, conc. 94% - aqueous
solution 1:10, NaOH, NacCl, Perigen LDR supplied Bgxtiichemie Dr Petry GmbH -
liquid dispersing and sequestering agent basedaphthalene sulphonic acid condensate
and carboxylates have been used. The aqueousossiutf dyes and auxiliary agents have
been prepared by Dosorama machine provided by TDealma. The dyestuff
in a hydrolyzed form has been used, since it isgnkin this form in textile wastewater.
The hydrolysis of dye solution has been perfornmegater bath at temperature 80°C during
2 hours, at pH 12. Initial dye concentration in fii@ulated industrial wastewater mixtures
has been fixed, basing on earlier experiments,08nr@g/dni.
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The color of the dye water solution has been meashy defining the absorbance with
maximum absorbance of the dye. The kinetics of lbeization of water dye solution with
Fenton’s reagent has been examined by measurirgbwbance with transient absorption
spectrophotometer Helios, delivered by Thermo comwpavith constant, automatic tests
collection and flow cell. Decolorization has beemried out for the three objects: agueous
solutions of BDPT dye only, simulated lab mixturesaging the composition of real
wastewater (BDPT dye solution with NaCl and PerigB®R) and for real wastewater after
dyeing process. Tests have been taken in textignte laboratory under conditions of
normal alternative climate according to ISO 1392Q8bint 3.2 standards.

Pulse radiolysis

Kinetic reaction of selected dyes with hydroxyl icads and ion-radical<CI,” was
determined by pulse radiolysis. The aim of thislgtwas to examine the extent to which
chloride ion-radicals CI,” may affect the efficiency of Fenton process. QHker

ion-radicals can be followed spectrophotometricatiythe wavelength range = 300 to
400 nm. The spectrum has a maximum absorbance atabelengtth = 340 nm [15]. In
order to obtain the chloride ion-radicals, dye sohs were acidified with HCI, the HCI
concentration in the solution was 0.1M. To do theetic study by pulse radiolysis method,
a linear electron accelerator ELU-6E was used, liickv pulses with duration from 2 to
17 ns were available. The energy of acceleratedireles was E.x = 8 meV and the
maximum current in the pulse reached the valuesofA1Direct observations of formation
and decay of radiolysis products were conductedtten basis of spectrophotometric
analysis. Measurements were made with time scal® fnanoseconds to seconds in the
wavelength range from 300 to 750 nm. The relativenges of absorbance were recorded
with 15 nm step. Both in the case of hydroxyl raticand chloride ion-radicals, the
solution was saturated with,® before the measurement session for 30 minuteindthe
measurements J surrounded the system, preventing it from theesgf oxygen. The
solution was placed in a flow system which was pped with a valve controlled
automatically from the accelerator control roomeTNalve opened up after each shot of
electron beam in the sample (1%nwhich allowed us to introduce of a fresh portimin
solution before the next shot. The obtained kinetims for each wavelength
in a measurement series were normalized to a gedeied dose and light intensity. These
calculations were performed automatically by a cotep program. The spectrum of the
reaction products was made for selected time iatsfvased on the obtained results.

Results and discussion

Effect of pH on Fenton process

Natural pH value after decolorization process reachl or even 12. However, the
decomposition reaction of 8, is catalyzed most efficiently by Feons in water solutions
with pH value between 2 and 3. In order to vetifigt the decolorization of BDPT dyestuff
proceeded at pH values equal to 2 and 3. For casgraralso for two other reactive azo
dyestuffs (YKHL - Synozol Yellow KHL and YHB - Symol Yellow HB) the same test
was performed which is presented in Figure 1. Téeobbrization with Fenton’s reagent for
all examined dyestuff solutions proceeded the $astéth pH value equal to 3. Therefore,
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further tests have been performed at pH equal 1o 3ll tests the pH value of examined
samples was set with,HO, 1:10 solution.

YKHL, pH=2
YKHL, pH=2
‘YHE, gH=13
YHE, pH=2
BDFT, pH=3
BOFT, pH=2

e[ o0

o
3

@

0.0

T T T T T T T
a 200 400 600 300 1000 1200 1400 1600 1800

time in sec.

Fig. 1. Decolorization of aqueous solutions of dyffs: YKHL, YHB, BDPT with dyestuff
concentration 200 mg/dhand 75 mg F&/ 750 mgH,0; at pH value equal to 2 and 3

Effect of ferrous dosage and F&:H,0, ratio

In order to find an optimal dosage and reagenb rasisuring effective decolorization
process, tests for aqueous solution of BDPT hawem Iperformed. The concentrations of
FeSQ within the range 25+100 mg/drand reagent ratio Fe$CH,0, 1:5 and 1:10 have
been appliedThe results obtained for the solutions are showfrigure 2. In each case
a higher degree of color reduction has been reppdaiethe reagents ratio 1:10 which has
been chosen for further tests of BDPT decolorizatigth FeSQ concentration amounting
75 mg/dm. The degree of color reduction of the aqueoustisolof BDPT exceeded 99%.

25mgFes0 :125mgH O

5 4
25mgFeS0,:260mgH O
75mgFeS0 :375mgH O,
75mgFeS0 . 750mgH O,
100mgFes0 :500mgH O
100mg FESD&]DDD mg H;D;

© % & g oo o

AR,

—T T T T T
Q 200 400 600 200 1000 1200 1400

time in sec

Fig. 2. Dependence of decolorization of aqueoudtisnis of BDPT dyestuff on FeS@ose

It was found that irrespective of the value of'Féd,0, mass ratio, the degree of
pollution reduction expressed in CO@hemical Oxygen Demand) and TOC after the
oxidation process usually did not exceeded 30%fob and 20% for TOC (cf. Figure 3).
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Fig. 3. The degree of COD and TOC reduction indkielation and coagulation process of the model
textile wastewater for differentd®, concentrations. Concentration of FaS®1,0 = 3.0 g/dm

Most of the pollution (60%) was removed in the fp#ation process of iron ions.
After the precipitation process treated wastewdygiically contained about 10% of
pollutants in the untreated wastewater. Low degfe€OD and TOC reduction with total
decolorization of wastewater is quite often obsérfar the chemical oxidation methods. In
many research works the authors report that thécagipn of advanced oxidation methods
causes a COD reduction of textile wastewater U8 [16].

Effect of NaCl on Fenton process

The same conditions of Fenton reaction as for agmiesolution of BDPT
(75 mg FeS@dn? and reagent ratio FeS®,0, 1:10) have been used for decolorization of
BDPT dyestuff solution containing 1, 5, 10, 20,at@ 80 g NaCl/drh As it can be seen in
Figure 4, only for 1 g NaCl/dno meaningful decrease of decolorization efficjenc
appeared compared with the tests without NaCl. hewecolor reduction for a sample
including 10 g NaCl/drh amounted already to 63%, and for the one including
80 g NaCl/dm - 40% after 45 min.

1g/ NaCl
4 Bg/iNaCl
+ 10g/NaCl
A 20g/NaCl
& 409/ NaCl
= 80g/NaCl

T T T T 1
0 10 20 0 40 50

time in min.

Fig. 4. Dependence of decolorization of aqueoustisnis of BDPT dyestuff on NaCl concentration
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The impact of NaCl on decolorization efficiency cée explained as follows.
In the presence of exce€d™ ions due to the reaction of H@adicals with Cl ions
the ion-radicalsCl,” are produced which possess much lower oxidativenpial than HO
radicals [17].

The mechanism of hydroxyl radical scavenging actiyn chloride ions can be
summarized as follows:

HO™ +CI~ - HOCI~ (1)
k,= 3-10 dm’/mol s

HOCI —-+H* M - H,0+CI' )

Cl'+ClI" O~ Cl; CIy (3)

k,= 2-16° dm¥/mol s

0,25 025
0,20 | Acid Red 27; OH' |i A)— | Reactive Blue 81, OH | B)— 020
015 015
0,10 0,10
0,05 AR = ——==== 005
0,00 = e T - 0,00

< ,_//:f/f/ 7 N = '
-0,05 5 1 0,05
-0,10 / b -0,10
0,15 0,15
0,20 -0,20

< -0.25 Lo 025 5
0,20 ~} C)— // | D)« 0,20

| Acid Red 27,CI,

/ ‘ Reactive Blue 81, Cl, |

— 0,10
0,00 —{—{time s 2 000
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Fig. 5. Spectrum changes of selected azo dyes, Red 27 and Reactive Blue 81, in the pulse
radiolysis with chloride ion-radicals for time im@l 40 us; initial dye concentration was
25 mg/dnd

Rate constants of ion-radicals HOGAnd CI;, formation in reaction (1) and (3) are

known and their values are typical for radical t®ars, reaction constant
ky= 3.0 - 18 dn/mol s (at pH = 2+3); reaction constaat 2 - 13° dn/mol s [14]. Using
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pulse radiolysis method the measurement serieseattion rate of dye molecules
with ion-radicalsCl,” were performed (Fig. 5B and 5C).

Based on the absorbance curve changes at diffevamtlengths the spectrum of
aqueous solution of dye for different reaction timeas obtained. By tracking spectrum
changes up to 2 ps a rapid absorbance increasebmeagbserved at the wavelength
A = 340+350 nm. As is known from the literature,azide ion-radicals absorb light in the
wavelength rangé = 250 to 400 nm, while &t = 340 nm the spectrum has its maximum
[15]. Therefore, it can be concluded that the appeze of the peak at= 340 nm results
from the formation of chloride ion-radicals. Durimigcay of absorbance in visible light
range, the decay of absorbance at the wavelérngt®40 nm was reported.

Figure 6 shows the kinetic curves of color decagrdupulse radiolysis with chloride
ion-radicals and hydroxyl radicals. It follows froRigure 6 that the dye decolorization
process occurs much more slowly with the partiégpabf chloride ion-radicals, regardless
of the tested dyes.

H T T H T T T T ! il T

PEA o Acid Red 27 I B) | Reactive Blue 81 ] 0,00

OH

0,0 10,0 20,0p 30,04 0,0 10,0u 20,04 30,0n
Time [s]

Fig. 6. Time-dependent decolorization of dye durimgction with hydroxyl radicals and chloride
ion-radicals with pulse radiolysis of: A) Acid Re2l7; B) Reactive Blue 81; initial dye
concentration 25 mg/din

Based on experimental data obtained in the 2 pesitiberval, reaction rate constants of
dye molecules with chloride ion-radicals were deiaed. Based on the dependence of rate
constant of pseudo-first order reaction from th#iahdye concentration the value of
appropriate reaction rate constant was determifiatlé¢ 2). Comparing the rate constants
of decolorization of dye in the reaction with hygybradicals and chloride ion-radicals it

can be concluded that reaction involvi@gj, is much slower.

Reaction rate of hydroxyl radicals with chloride$oCl (k; = 3.0 10° dn/mol s) is
comparable to the rate of reaction of these raslisith the dye Reactive Blue 81 molecules
(k = 1.98" 10° dn/mol s). It can be assumed that the mechanism afldezation process

can proceed either by OHadicals andCl,” ion-radicals. The competitiveness of these
reactions depends on the initial concentrationeattants. With a large excess of chloride



Application of Fenton’s reagent in the textile veagater treatment under industrial conditions 171

ions relative to the dye molecules, the decoloidraprocess will be conducted mainly
through chloride ion-radicals. In this paper th@aantration of chloride ions was in large
excess to the concentration of dye molecules.

Table 2
Reaction rate constants of dyes with hydroxyl raldiand ion-radical<l,
Rate constant with OH Rate constant with Cl,
Type of dye 3
[dm*/mol s] [dm¥mol s]
Reactive Blue 81 1.98-10 8.98-18
Acid Red 27 9.17-10 6.51-16

As it is shown in Table 2, the reaction rate comist@f dye withCl’,” ion radicals are

one order of magnitude lower than the rate constaneaction with hydroxyl radicals.
However, it seems that so significant inhibitiondefcolorization process is not due only to

slower reaction kinetics throug8l’,” ion-radicals. Observing the kinetic curves in agien

time interval (40 us) (Fig. 6A and 6B) it can baioed that the final degree of conversion
of dye is much lower than in the case of reactiath wydroxyl radicals. So significant
inhibition may indicate the presence of chloride-fadicals competitive reactions which

are faster than the reaction of dye w@li, ion-radicals, as rate constant for the former one

is an order of magnitude bigger. Chloride ion-ratliccan react with each other, or create
free chlorine molecules.

The obtained results make it possible to explae d¢ase of significant inhibition of
Fenton process, where high concentration ofi@is in the reaction medium is observed.
Due to the fact that the Fenton process proceedslyriay hydroxyl radicals, it can be

assumed with high probability that these radichsnge into theCl,” form in the presence

of CI” ions.

The adverse effect of chloride ions also contributethe fact that as a source of iron
ions FeSQ is preferred to Fe@l Table 3 gives rate constants of the reactiorrasf ions
Fe* with H,O, molecules [17]. Reaction rate constants for Fe8f@ similar to these
published by other authors [18]. However, rate tamts for the reaction with FeCare
lower by half than the constants obtained in tletien with FeSQ

Table 3
Reaction rate constants of dye decolorization @ufienton process [diimol s]
Dye FeSQ-7H;0 FeCl4H,0
Acid Red 27 106 56
Reactive Blue 81 74 44

Effect of Perigen LDR addition on Fenton Process

After increasing the FeSOdose up to 200 mg/dmand keeping the ratio
FeSQ:H,0O, = 1:10, the test has been repeated for sampl&DEfT solution containing
0.5, 1.0 and 2.0 g/dhof auxiliary agent - Perigen LDR. In the case ahples containing
0.5 and 1.0 g/diPerigen LDR the Fenton reactienabled 99% color reduction, however
for the samples containing 2.0 g/ihDR the degree of color reduction decreased to 75%
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after 45 min, which was shown in Figure 7. The pneg of surfactants in the concentration

above theCritical Micelle Concentration (CMC) causes emulsification of dyestuff molecule

shielding it against the attack of radicals, whitltonsequence decreased the efficiency of
decolorization.

* 0.5g/LDR
@ 1.0g/LDR
# 200/ LDR

T T T T 1
0 10 20 20 40 50

time in min

Fig. 7. Time dependence of decolorization of BDRThie presence of surfactant Perigen LDR

Decolorization of simulated wastewater and real indstrial textile effluents

In the next experiment an aqueous solution at ¢meentration of 200 mg/dhBDPT
containing 80 g/dmNaCl and 0.5 g/diPerigen LDR, simulating the composition of real
textile wastewater has been subjected to decotairavith Fenton’s reagent. The doses of
reagent amounting to 250, 350 and 500 mg RABG with the ratio
FeSQ:H,0, = 1:10 were used. As it is seen in Figure 8, asfeatiory degree of color
reduction above 97% both for FeSbse 350 and 500 mg/dmvas achieved.

o0&+

resl BDPT, 500mgAFeSO,

cre,

044

0z4

A o
oo T T T = T e

time in sec.

Fig. 8. Comparison of decolorization of simulatextile wastewater with real industrial wastewater
at the same reagents concentration

Finally, the corresponding test for a real indastwastewater after dyeing process with
350 and 500 mg FeS@n? and reagent ratio Fe$®,0, = 1:10, pH value equal to 3 was
performed. Unexpectedly, the results of decoloieratwere incomparable with those
obtained for the simulated wastewater. In the edsgsing 350 mg FeS@m® almost no
color reduction was observed, however for 500 m§Qg&im’ 70% of color was reduced
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during 45 min. It is difficult to explain these téts of decolorization of real industrial
wastewater which needs further investigation. Oma conclude that simulated textile
wastewater is not the same as real wastewater ajedetluring reactive dying in industrial
scale.

Conclusions

Fenton’s reagent appeared to be a very effectitbaodedor the degradation of aqueous
solution of many dyestuffs. Inhibition effect of Glapresent in textile wastewater on
decolorization has been found: the higher conténtlaCl the poorer the decolorization
degree. Rate constants of the decolorization afctsdl dyes obtained by pulse radiolysis
have shown that the reaction of chloride ion-radicavhich may be formed at high
concentrations of Clis slower than the reaction of hydroxyl radicalee emulsification
effect of surfactants present in textile wastewatethe concentration above the critical
micelle concentration causes a decrease of dezatam rate.

Simulated textile wastewater is not the same vaipect to decolorization by Fenton’s
reagent as real wastewater generated during reatying in industrial scale.

It was proved that nearly 5 times bigger reagerstedoad to be used to decolorize
a mixture simulating the composition of real textilastewater than in the case of dyestuff
solution without any additional substances. Morepwe decolorize real wastewater
generated in industrial reactive dyeing process B@OFeSQdn? : 5000 mg HO,/dn?®
reagent dosage, ie nearly 7 times higher dosechke tipplied than in the case of dyestuff
solution.

It is justified to carry out further studies on tHecolorization of model wastewater
including dyestuffs, NaCl, auxiliary agents andl rwastewater, with Fenton’s reagent as
well as with other deep oxidation techniques.
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ZASTOSOWANIE ODCZYNNIKA FENTONA DO OCZYSZCZANIA SCIEKOW
WELOKIENNICZYCH W WARUNKACH PRZEMYSLOWYCH

LWydziat Inzynierii Procesowej i Ochronyrodowiska, Politechnika £6dzka
2 Instytut Widkiennictwa, £64

Abstrakt: Stosowanie barwnikéw reaktywnych jest bardzo pamd w przem§te widkienniczym ze wzgHu na
fakt, ze barwniki te charakteryzupic dobr odporndcia uzyskiwanych wybarwie W 2009 roku Constapel et al
oszacowali, ze produkcja tego typu barwnikéw ega ponad 140 000 Mg/rok. Barwniki reaktywneg s
w wigkszaci (50%) stosowane do barwienia widkien celulozdwyjednake mog one by réwniez stosowane
do wetlny i poliamidu. Niestety, barwniki te mafiski stopi& zwiazania z wibknem (50+90%), co powoduje
znacace zabarwienigciekéw. Ponadto, proces barwienia wymaga stosowatghtrolitow w postaci wodnych
roztworéw NaCl i NaSO, w stzeniu do 100 g/drh) srodowiska zasadowego (pH > 10) i widkienniczyobdkow
pomocniczych (w tym detergentéw). Dlatega teieki wytwarzane podczas proceséw barwienia reakege
charakteryzyj si¢ wysokim zasoleniem i pH oraz intensywnym zabarigien a ze wzgdu na nisk wartas¢
stosunku BZFChZT nie g one biodegradowalne. Skuteganetod, oczyszczaniaciekdw wiokienniczych mae
by¢ zastosowanie proceséw pegionego utleniania (AOPs), sdd ktérych odczynnik Fentona wydaje $iy¢
najbardziej obiecary, gdy jest najtaszy i tatwy w wyciu. Na podstawie najnowszych danych literaturdwyc
stwierdzono,ze w wielu badaniach zzyciem odczynnika Fentona zajmowane sgjtéwnie odbarwianiem
roztworéw barwnikéw. Jednak zbyt mato uwagéwizcono odbarwianiu rzeczywistyglsiekow wiokienniczych,
zawierajicych barwniki, detergenty i sole (NaCl i ). Eksperymenty przeprowadzone w skali laborat@jyjn
byly ukierunkowane na anadiznhibitujacego wplywu NaCl i wiékienniczyckrodkéw pomocniczychstodki
dyspergujce i sekwestruce) na proces odbarwiania odczynnikiem FentonaedPmiotem bada byly
syntetycznescieki symulugce sktad rzeczywistyclciekdw witdkienniczych, jak réwnierzeczywistescieki
powstate w procesie barwienia reaktywnego. Wykazaaisko hamowania odbarwiania odczynnikiem Featon
w obecnéci NaCl, a take srodkéw powierzchniowo czynnych. Wykonano dodatkowksperymenty
z wykorzystaniem radiolizy impulsowej w celu potrdeenia wplywu obecrigi jonéw chlorkowych na
hamowanie procesu odbarwiania.

Stowa kluczowe:odczynnik Fentonacieki wiokiennicze, odbarwianie, inhibicja



