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ABSTRACT 
 

A study was conducted in the Department of Structures and Environmental 

Engineering, University of Agriculture, Faisalabad during the year 2014 to 

characterize the wastewater and low cost implementation for treatment of 

dyeing wastewater. The study area was selected near Faisalabad during April 

to August 2014. For treated and untreated samples hydrogen ion concentration 

(pH), total dissolved solids (TDS), total suspended solids (TSS), biological 

oxygen demand (BOD), chemical oxygen demand (COD), sulphate, sulfides and 

chloride contents were observed by using standard procedures. These 

parameters varied in the range of 7.03-7.16, 1799-2323 mg/L, 515-1059 mg/L, 

187-220 mg/L, 235-431 mg/L, 464-995 mg/L, 20-35 mg/L and 404-518 mg/L, 

respectively. Alum was found better at dosage of 210 mg/L, activated carbon at 

6g/L and combination of both at 210:9. The efficient removal was found in TSS, 

BOD, COD and chloride contents. Sulphates and sulfides were increased by 

using alum and combination during treatment. Correlation among the dyeing 

effluents of three industries was found in the range of 92-100 percent. 

 

KEYWORDS: Dying effluents; adsorption method; coagulation method; 

Pakistan. 

 

INTRODUCTION 

 
Textile industry is major sector in Pakistan which consumes 3840 m

3
/day (4) 

of water for different textile processes and as a result produces a large 
volume of wastewater. Most of the industrial wastewater is disposed directly 
into drains without treatment, textile effluents especially from dyeing units are 
worsening the conditions and deteriorating the aquatic life also. Due to the 
high cost of treatment discharge of untreated wastewater into drains is 
common practice. In various developed countries, sources of water are 
limited so there is great need of recycling of wastewater and reuse for 
industrial and agricultural purpose. Water is universal solvent and known as 
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“solvent of life”. Water is used not only for drinking purpose but also for other 
domestic needs and in industries at large scale. During the several processes 
in industries like tannery industry, textile industry, sugarcane industry, oil and 
ghee industry, fertilizer industry, pulp and paper industry, etc., there is need 
of huge volume of water for various processes. In textile industry, printing, 
dyeing, salting, de-sizing, bleaching, mercerizing and finishing operations 
consume huge amount of water (Fig. 1). These wastewater substances are 
rich in colour and difficult to de-colorize. Due to high quantity of pungent 
substances present in these molecules and satiability of dyes, most 
congenital treatment methods are ineffective for de-colorization and 
deprivation (1). 
 

 
 

Fig 1. Processes in textile industry. 

 
Disperse, indigo, sulfur and reactive dyes are the dyestuff that are being 
used in dying process whereas the dispersing agents and complex agents 
are the dyeing chemicals. Rinsing operation is to be performed after each 
process of chemical application. 

 
The dyes used in textile industries are a rich source of colored organic 
compound which are enhancing environmental pollution now-a-days. In the 
manufacturing process of textile especially in dyeing processing unit the 
waste water comes out containing high concentration of dye stuff with toxicity 
and rich color is falling in aquatic system. (8).  
 
Papic et al. (10) studied the elimination of dyes from waste-water by using a 
two step process coagulation/adsorption technique that is Al (III) and 
activated carbon. The coagulant dosage effect and pH as well as the contact 
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time effect and powered activated carbon dosage on removal of color and 
COD was studied. Beside the high efficiency of dye exclusion by using join 
treatment process which offers much advantage for potential appliance such 
as coagulant savage, nominal amount of sludge creation and also 
economical feasibility since it does not need high cost for chemicals and 
equipments. In another study (11) combination of wastewater treatment was 
performed using activated charcoal as adsorbent on the basis of different 
factors like temperature, contact duration, adsorbent dosage and agitator 
speed. Maximum removal for colour (90%), BOD5 (81.0%) and COD (87.6%) 
was noted in adsorbent dose of 11 g/L. 
 
Another study (2) showed that textile industry which produces gray colour 
wastewater containing high pH value ranging from 8-10, temperature 52

°
C, 

COD from 430-480 mg/L, BOD5 from 112-120 mg/L, TDS from 2300-3600 
mg/L and TSS ranging from 25-1200 mg/L. This wastewater also contains a 
variable volume of chromium and sulfides. Recently Rajaganesh et al. (13) 
conducted a study taking samples from different dyeing and cleaning units. It 
showed high pH level which indicates alkalinity that have adverse effect on 
human being and aquatic life as well. The values of BOD5, COD and TDS 
ranged from 270-1842, 725-2080 and 1213-3850 mg/L, respectively. 
 
Wastewater discharge untreated to drain has potential risks for the sub-
surface and surface contamination and poses health effects to inhabitants of 
the area. Non-point source contamination produces and covers for a long 
distance. Proper wastewater management is urgently required in             
such conditions. 
 

In present study area was selected where the cluster of textile industries is 
situated in Faisalabad and research work was conducted to characterize 
mixed samples of wastewater from various textile dyeing units and determine 
the most cost-effective technique for removal of effluents of dyeing units by 
using alum as coagulant and activated carbon as adsorbent. 

 
MATERIALS AND METHODS 

 
This study was conducted in the Department of Department of Structures and 

Environmental Engineering, University of Agriculture, Faisalabad during the 

year 2014. Textile industries of Khurrianawala Industrial Estate near 

Faisalabad was selected for research work during the period of April to 

August 2014. Three different textile industries were selected and wastewater 

was  collected from dyeing units of these industries. 
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Sampling and preservation 
 
Six samples were collected from dyeing units of these industries separately 
and then mixed together to make the compost sample. Such sample was 
used for characterization and treatment evaluation. The collected samples 
and compost sample was stored in clean plastic bottles at the temperature of 
4

o
C without any chemical addition so that chemical characteristics           

were not changed. 

 

Research methodology 
 
Kumar et al. (7) explained the different coagulant dosage for Al2(SO4)3, 
FeSO4 and FeCl3. The pH of each sample was determined with the help of 
digital pH meter. Total dissolved solids (TDS) and total suspended solids 
(TSS) were determined using oven dry method (5). Biological oxygen 
demand (BOD5) and chemical oxygen demand (COD) were determined using 
standard method described as in APHA manual (3). Sulphate content was 
determined by Turbidimeteric Method (Rump and Krist, 1992). UV / Vis. 
Spectrometer is used for measuring of the sulphate value. Sulfides were 
determined by titration method (3) while chloride content was determined by 
Agrentometric method (14). 
 
For statistical analysis factorial CRD at significance level (α) 5 percent was 
adopted. Correlation was used to determine similarity in all samples of 
wastewater collected from different industries. 
 

Table 1. Treatment plan for research work. 
 

Treatment Dosage 

Untreated Nil 

Alum 140 mg/L 

Alum 210  mg/L 

Activated Carbon 6 g/L 

Activated Carbon 9 g/L 

Alum + Activated Carbon 140 mg/L + 6g/L 

Alum + Activated Carbon 210 mg/L + 9 g/L 

 
Jar tester was used for coagulation purpose. The appropriate dosage of alum 
as coagulant was added to the sample and then sample was rotated for 5 
minutes at 300 rpm. Adsorbent (activated carbon) was added to the sample 
with proper dosage and then took the contact time of 14 hours at room 
temperature. The sample was immediately stored at 4°C in refrigerator after 
treatment application as coagulant and adsorbent. 
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RESULTS AND DISCUSSION 
 

Analysis of chemical parameters of textile dyeing wastewater samples 
showed the high contamination of pollution in particular area. It produced bad 
pungent smell which caused hygienic conditions. The hydrogen ion 
concentration (pH) showed the best treatment was combination (Alum 210 
mg/L + AC 9 g/L) with the effective mean value 7.08 ± 0.008 (Table 2, Fig. 2). 
These findings are similar to the study of Paul et al. (12). The value of pH 
during the experiments remained under permissible limits and showed the 
normal alkalinity level. 
 
The total dissolved solids (TDS) observation showed best treatment was 
Alum 140 mg/L + AC 6 g/L with the effective mean value 1799 ± 2.77 same 
as reported in study of Rajaganesh et al. (13). The treatment T2 (Alum @ 210 
mg/L) showed the best results for total suspended solid (TSS) removal with 
the effective mean value 515 ± 1.022. These results are similar to Imtiazudin 
et al. (6). TDS and TSS showed high concentration of pollution in untreated 
samples (Fig. 3). Biological oxygen demand (BOD5) removal was found best 
at AC 9 g/L with mean values of 187 ± 0.37 for dyeing unit (Table 2). 
 

Table 2. Analysis of parameters and treatment results. 

 

Treatments pH TDS TSS BOD5 COD Sul- 

phate 
Sul-

fides 
Chloride 

contents 

  ----------mg/L--------- 

T0 = Untreated sample 7.42 1869 1373 835 1092 557 28 432 

T1 = Alum 140 mg/L 7.10 2029 905 289 431 898 30 464 

T2 = Alum 210 mg/L 7.08 2323 515 220 312 995 35 404 

T3 = Activated carbon 6g/L 7.16 2029 537 201 349 581 28 434 

T4 = Activated carbon 9g/L 7.16 2131 517 187 248 464 20 518 

T5 = Alum : AC 140:6 7.08 1799 1059 190 318 957 32 484 

T6 = Alu : AC 210:9 7.03 2009 837 189 235 889 27 490 

NEQS 6-9 3500 400 200 400 1000 1.0 1000 

All parameters are in mg/L except pH. 

 
High concentration of BOD5 showed high pollution concentration and 
decreases the dissolved oxygen level, whereas the removal of chemical 
oxygen demand (COD) was found best in treatment of Alum 210 mg/L (Table 
2 and Fig. 4). Toxicity level of wastewater is determined by COD value. It 
causes to the biologically resistant to the organic compounds. The results of 
BOD5 and COD match to the study of Rajagansh et al. (13). After treatment a 
rise was found in sulphate and sulfides contents because of alum where 
maximum rise was found with effective mean values 995 ± 0.9 (35) and 39 ± 
0.76, respectively at Alum 210 mg/L for both Similar findings have also been 
reported by Weschenfelder et al. (15) and Panl et al. (12). However, rise in 
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values was very small in treatment of activated carbon (6 g/L and 9 g/L) 
(Table 2, Fig. 5, Fig. 6). The chloride contents also increased slightly. 
Maximum value was observed with effective mean value was 518 ± 0.89 at 
(activated carbon 9g/L). These findings are identical to those of         
Ogunlaja et al. (9). 
 

The correlation between the industries for pH, TDS, TSS, BOD, COD, 
sulphate, sulfides and chloride contents is 100, 97.22, 99, 92, 93, 94.5, 98 
and 98.2 percent, respectively. Mean, minimum and maximum, for all 
parameters with their average mean value are given in Table 3. P-value 
indicated that results obtained after analysis of variance are highly significant 
among the treatments, factors and number of industries for all chemical 
parameters at significance level 0.05. 
 
Table 3. Mean, minimum and maximum values with standard deviation.  

 

*NEQS: (National Environmental Quality Standards, 2000). 

 

 
 
 

Parameter Un- 

treated 
Range 

Average 

mean value 

NEQS
*
 P 

value 

Minimum Maximum    

pH  7.42 7.03 ± 0.008 7.16 ± 0.008 7.15 ± 0.009 6 - 9 0.000 

TDS mg/L 1869 1799 ± 2.26 2323 ± 2.26 2130.1 ± 2.77 3500 0.000 

TSS mg/L 1373 515 ± 1.02 1059 ± 1.02 516.7 ± 1.25 400 0.000 

BOD5 mg/L 835 187 ± 0.37 289 ± 0.37 186.91 ± 0.40 200 0.000 

COD mg/L 1092 235 ± 0.58 431 ± 0.58 247.9 ± 0.72 400 0.000 

Sulphate mg/L 557 464 ± 0.90 995 ± 0.90 464.17 ± 1.10 1000 0.000 

Sulfides mg/L 28 20 ± 0.03 35 ± 0.03 19.9 ± 0.04 1.0 0.000 

Chloride conte mg/L 432 404 ± 0.51 518 ± 0.51 517.74 ± 0.63 1000 0.000 
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The results further disclosed that sample collected from different industries 
exhibited strong correlation and highly significant values for different 
parameters. Highly strong correlation (92–100%) existed between all 
parameters. The presence of Al2(SO4)3 increases the sulphate and sulfide 
values because alum(III) is a reduction agent. TDS and pH were found in 
moderate level and TSS was efficiently removed during this study by using 
combination of alum and activated carbon. BOD5 and COD were removed 
upto 77 and 79 percent, respectively. TSS was removed upto 63 percent 
while TDS, sulfide and sulphate increased 19, 20 and 44                      
percent respectively. 

 
CONCLUSION 

 
Characterization of wastewater samples from different industries shows 
homogeneous results. The results of correlation between industries ranged 
from 92 to 100 percent. Combination of alum and activated carbon shows the 
most efficient removal of TSS, BOD5 and COD upto 63, 77 and 79 percent, 
respectively. Removal efficiency does not found to be good in sulphate and 
sulfide contents due to the presence of Al (III) ion as a reduction agent. 
Hence there is need of proper treatment in dyeing units so that hazardous 
contents could be removed efficiently.  Combined treatment plant for cluster 
of industries is strongly recommended on the basis of high correlation factor 
between different characteristics and for appropriate application of most 
efficient treatment techniques. It will provide a viable and economical option 
for industrial wastewater treatment at large scale. 
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