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1 Introduction 
Wastewater treatment for the textile indus-
try is one of the most complicated environ-
mental issues among all the industries. This 
is due to the characteristics of its wastewater, 
which consists of various highly stable 
chemical pollutants. In fact, in a practical es-
timate it has been found that approximately 
45 % of the wastewater effluents in the tex-
tile industry are generated from the material 
preparatory processing unit, 33 % from the 
dyeing unit and 22 % from the finishing 
unit [1]. Thus in this study, dyestuff was se-
lected to be the main pollutant. Moreover, 
this dyestuff contributes to high values of 
chemical oxygen demand (COD), total dis-
solved solids and turbidity. Treating colored 
wastewater effluent is especially difficult. 
Non-biodegradable materials such as color, 
metals, phenols, certain surfactants, toxic 
organic compounds, pesticides and phos-
phates [1] make up a category of waste that 

includes those substances that are persistent, 
resist treatment or interfere with the opera-
tion of waste treatment facilities. Figure 1 
shows the pollution in the Tehuacan Valley, 
Mexico due to the runoff of dyes from a 
jean-manufacturing center [2].
In the textile industry, hazardous toxic waste 
incorporates metals, chlorinated solvents 
and non-biodegradable and volatile organic 
materials. Common high-volume wastewa-
ter includes wastewater as well as wash water 
from the preparation and carrying out of 
the continuous dyeing process. Dispersible 
wastes are generated from the whole proc-
ess, such as in the preparatory processing, in 
dyeing, in printing and in finishing. At 
present, there are numerous technologies 
that have been applied to treating this waste-
water. Figure 2 shows the pollution in the 
Yellow River, China, due to red dyes [2].
However, in this research coagulation and 
flocculation has been chosen as the main 
treatment process in determining the effec-
tiveness of dye removal from the wastewater. 
In applying the coagulation and flocculation 
method in treating these textile effluents, 
several parameters are required to be inves-

tigated in detail. These parameters include 
temperature, pH, dosage of the coagulants 
and effect of the addition of coagulant aids. 
The coagulation and flocculation process 
will react efficiently only at optimal condi-
tions. Although coagulation and floccula-
tion techniques are frequently employed, lit-
tle information is known about the optimal 
operating conditions of the process [3]. The 
optimal operating conditions for different 
types of dyestuff might not be similar. In ad-
dition, the optimization of these parameters 
will considerably enhance the treatment 
process. 
Currently, flocculation and chemical coagu-
lation are among the primary wastewater 
treatments. Table 1 shows different classifi-
cations of the wastewater treatments [1].  
The scope of this study is the coagulation 
and flocculation method in eliminating dye-
stuffs, which is one of the major contami-
nants in the textile industry. The key objec-
tive is to investigate the optimum dosage of 
aluminum sulfate, the optimum pH and the 
optimum temperature required for the effi-
cient coagulation and flocculation process-
ing of wastewater containing dyestuff. 

N.A. Rashidi*, U.M.N. Eldemerdash*

Evaluation of Lime as an Aid for 
Coagulation – Flocculation Treatment  
of Textile Wastewater Effluent

The treatment of textile industry wastewater effluents represents a chal-
lenge in meeting the environmental standards of discharge limits. This is 
due to the stability of different dyestuff even when exposed to the most 
oxidizing processes. The coagulation and flocculation process shows 
good capability for this application. Ceramic materials, e.g., lime, repre-
sent a promising alternative for enhancing this process. There is a lack of 
information about the optimum operating parameters for different efflu-
ents. This is due to the fact that the optimum values are related to the 
type of dyestuff. This study evaluates experimentally the use of lime as 
a coagulant aid for synthetic wastewater containing Eriochrome Black T 
dyestuff. Optimum operating parameters were investigated, and the op-
timum values of pH, temperature, coagulant dose and coagulant aid were 
determined. The effects on turbidity, chemical oxygen demand and final 
pH are shown. The lime shows a good capability for being used as a co-
agulant aid with aluminum sulfate to remove Eriochrome Black T dyestuff 
from wastewater effluents. To achieve an effective treatment, the shown 
optimum operating conditions should be applied.
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Another objective is to observe the effect of 
the addition of coagulation aids (lime) dur-
ing the coagulation and flocculation process 
and to analyze the initial and residual waste-
water characteristics in terms of pH, COD 
and turbidity. 
The color level of synthetic wastewater was 
reduced after the treatment, from dark pur-
ple to a very light color. Ninety-nine percent 
of the color reduction was achieved when 
applying this method using alum as a 
coagulant, and the tested wastewater was 
400 ppm color wastewater [3, 4]. According 
to Mutambanengwe et al., azoic dyes, which 
are known for their water-soluble character-
istics, have a tremendous resistance towards 
microbial and physical–chemical degrada-
tion [5]. Ordinarily, decolorization for the 
typical azoic dyes involves two distinctive 
steps: reducing the azoic groups to bis-
amine and then to the two separate amines 
[5]. Even so, there are arguments proposed 
by Ganesh et al. stating that the splitting of 
the azoic bonds (–N=N–) may create color-
less aromatic amines [6]. 
Eriochrome Black T (EBT) dyes – a type of 
azoic dye – are applied throughout the 
experimental work for this study. The mech-
anism of decolorization of azoic dyes basi-
cally can be either oxidation by hydroxyl 
radicals or by electron reduction [4]. How-
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Fig. 1 • Pollution in the Tehuacan Valley, Mexico, due to runoff of dyes from a 

jeans-manufacturing center [2]
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