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Introduction
At present, dye wastewater has become
one of the important factors threatening
water environment safety in China. In
the next five years, energy conservation,
pollution reduction, clean production and
comprehensive treatment will become
major issues affecting the development
of industry. There are three kinds of dye
wastewater treatment methods commonly
used at present [1]. The physical method
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Abstract
A type of cationic decolourising agent was prepared and applied to printing and dyeing
wastewater treatment. The effects of the concentration of the decolourising agent, the pH
value and stirring speed on decolourisation efficiency were studied. The results show that
the optimum decolourisation process of the decolourising agent is determined as follows:
at room temperature, a dosage of the decolourising agent of 7 mg/l, pH =7.0, and a stirring
speed of 150 rpm. The decolourising agent applied to decolourise a direct dye, strong acid
dye, weak acid dye and reactive dye in simulated wastewater showed high decolourisation
efficiency in all cases. The range of decolourisation efficiency from the highest to lowest is
as follows: direct dye, weak acid dye, strong acid dye, and reactive dye.
Key words: decolourising agent, decolourisation efficiency, printing and dyeing wastewater.

is often used as the pretreatment method
for dye wastewater, which is convenient
to recover dye molecules from wastewater, reduce salt and metal ion content, and
improve its biodegradability [2, 3]. The
physical methods used in the field of dye
wastewater treatment include adsorption
and membrane separation. Adsorption is
a solid surface phenomenon. A porous
solid adsorbent is used to treat gaseous
pollutants so that one or several of the
components on the surface of the solid
adsorbent, under the action of molecular
gravity or the chemical bond force, are
adsorbed , so as to achieve the purpose
of separation [4, 5]. The treatment of
dye wastewater by membrane separation technology mainly uses the selective
separation function of the membrane to
pretreat dye wastewater. The separation
of dye molecules from water molecules
in dye wastewater is realised, and the
recovery of dye molecules and salts as
well as the improvement of biochemical
properties of the wastewater are achieved
[6]. The process is only a physical process and does not destroy the molecular
structure of the dye. Chemical treatment
mainly includes the traditional electrochemical method and advanced oxidation
method [7, 8]. The main disadvantages
of the electrochemical method are high
energy consumption and cost. Advanced
oxidation technology is used in the process, producing strong oxidising hydroxyl free radicals, which creates a lot of
structure stability and even makes it hard
for the microbial decomposition of organic molecules into harmless non-toxic
biodegradable low molecular substances.
The reactions end product is mostly carbon dioxide, water and inorganic ions,
free of excess sludge and concentrate [9].
The biological method is characterised

by low energy consumption and good
economy, but the treatment cycle is long
and the scope narrow. It is usually combined with a physicochemical method or
chemical method to improve the treatment efficiency [10], which mainly include anaerobic biodegradation, aerobic
biodegradation and the anaerobic – aerobic combination [11, 12].
Printing and dyeing wastewater is difficult to degrade and the traditional processing methods used are not ideal. In
treatment by means of the decolourisation of printing and dyeing wastewater,
the flocculation method is widely applied
because of its low investment cost, large
handling capacity and high decolourisation efficiency [13, 15]. The varieties of
decolourising agent used mainly include
the inorganic decolourising agent, organic polymer decolourising agent, microbial decolourising agent and composite
decolourising agent. The organic cationic
decolourising agent, in which negatively-charged colloidal particles and other
pollutants are destabilised and removed
through two mechanisms, namely adsorption charge neutralisation and adsorption bridging, provides good removal of turbidity and a decolouring function
[16-20]. In addition, this type of decolourising agent has many advantages,
such as a low dosage requirement, fast
flocculation, small impact by coexisting
salts and other environment materials,
low quantity of sludge produced, and
ease of handling, features which cannot
be matched by any inorganic or polymer
decolourising agent. Thus, it is especially
suitable for the treatment of printing and
dyeing wastewater [21-25]. Therefore,
both domestic and foreign organisations
are committed to the development of new
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form hydrogen bonds with -OH groups on the decolourising agent molecule. Reactive dye molecul

contain active groups, and they can react with -OH, -NH2 in the decolouring agent to form a covale

bond and a more solid valence bond. Direct dyes are linear molecules, a feature that enhances t

adsorption ability for the decolouring agent, so that the dyes in the wastewater and the decolouring age
organic decolouring decolourising
agents
react to
form complexes with a large molecular size, which tend to flocculate and separate out.
[26-29]. A type of cationic decolourising
C2H4O CH2 CH CH2
agent was prepared and applied to print+
ing and dyeing wastewater treatment.
CH2 CH CH2 N C2H4OH
O
The effects of the concentration of the
decolourising agent’s, pH value and stirO
ring speed on decolourisation efficiency
CH CH2
Cl- C2H4O CH2
were studied.

O
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Figure 1 Structure of decolouriser

Figure 1. Structure of decolouriser.
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These can react with amino (-NH2), car- the decolourising agent was calculated was prepared using reactive brilliant red
boxyl (COOH), hydroxyl (-OH), sulfhy- according to the following formula:
M-2B at a concentration of 100 mg/l.
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which are ionised in aqueous solution so sorption wavelength of the supernatant the dosage of the decolourising agent and
that the dye ion is negatively charged, after flocculation and decolourisation, decolourisation efficiency is shown in
and the decolouring agent containing and dilution m times.
Figure 3.
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under conditions of ambient temperature and a concentration of the decolourising agent of 7 mg
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3.3 Decolourisation efficiency of the decolourising agent with other types of dye
The structure of the following four different kinds of dyes: direct fast green 5GLL, weakly acidic yellow 3
GS, acid red AV, reactive brilliant red M-2B isHshown
in Figures 6-9. The decolourisation
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decolourising agent on the types of dye is shown in figure 10.
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Figure 7 Molecular structure of weakly acidic yellow 3 GS
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Figure 8 Molecular structure of acid red AV
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Figure 8 Molecular structure of acid red AV
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cules. Figure
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Figure 10 shows that under the same
than 150 rpm. When the stirring speed is of the decolourising agent with other
conditions, the decolourising agent has
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ourising agent will detach from the sur- ent kinds of dyes: direct fast green 5GLL, above dyes. For comparison, the dyes
face of the solid particles, thus opening weakly acidic yellow 3 GS, acid red AV, are arranged from high to low decolourFIBRES & TEXTILES in Eastern Europe 2020, Vol. 28, 1(139)
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