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Abstract—A textile is the major source of water consumption and 
waste water pollution, there are various treatment techniques to 
remove color and waste water textile pollution. Coagulation 
flocculation is the widely used method to remove pollution from 
textile due to suspended particles .in this research the two coagulant 
were selected that is Alum and ferric chloride in order to select the 
suitable ones with optimum removal effiency in terms of color. the 
research shown that When the PH is varied it has been seen that 
improved color removal were obtained by reducing the PH to 5.0 
also it has been observed that at PH 5.0 the incremental increase of 
PH is 78% and lowest value was at 48% in case of Alum and in the 
case of Fecl3 the maximum percentage removal for color removal 
was 79-80%.Color is the main attraction of any fabric no matter how 
excellent its constitution, if unsuitably colored it is bound to be a 
failure as a commercial product. Sustainability of the environment 
has become a focus; hence the need for improvement and monitoring 
of textile waste water discharges, for which major concern is color. 
Color in textile dyeing and finishing effluents is as a result of large 
amounts of dye stuffs left during the dyeing stages and inefficient 
dyeing processes often resulting in unfixed forms. 
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1. INTRODUCTION 

The word textile means to weave which was adopted from the 
Latin word ‘texere’. Textiles can be woven by both hand and 
machines. The raw materials for textiles are natural and 
synthetic fibers [1]. The sources of natural fibers are minerals, 
animals and plants. With the advancement of technology, 
fibers can now be extracted from chemicals. However, plant 
sources yield a large amount of fibers than those obtained 
from animal and mineral sources. Most of the textiles 
produced are as a result of spinning of fibers from the yarns 
[2, 3]. 

The importance of Textile industries in the manufacture of 
clothes and clothing materials cannot be over emphasized. But 
as good as they are, their existence also signifies a very crucial 

environmental issue, bothering on waste water discharges. 
According to [4], the textile industry is very important because 
its materials are used in varying ways including clothes for 
wearing. Products are however affected by the styles in 
clothing wears, changes with the season and the trends in 
fashion. Dyes and colors are known to have a long history and 
constitute an important component in our daily lives. Natural 
plants and insect sources were initially used by the dye 
industry and then rapidly turned to synthetic manufacturing 
processes. The Synthetic dyes are considered a major part of 
our lives. [5, 6].  

Textile and Clothing (T&C) is one of the largest and oldest 
industries present globally [7]. The T&C industry provides 
jobs with no required special skills, which in turn plays a 
major role in providing employment in poor countries like 
Bangladesh, Vietnam, Sri Lanka and Mauritius. Therefore, it 
plays a vital role in the increase of Gross Domestic Product 
(GDP) value of these countries [7]. 

The textile industry is classified into three main categories: 
cellulose fibres (cotton, rayon, linen, ramie, hemp and lyocell), 
protein fibres (wool, angora, mohair, cashmere and silk) and 
synthetic fibres (polyester, nylon, spandex, acetate, acrylic, 
ingeo and polypropylene). The type of dyes and chemicals 
used in the textile industry are found to differ depending on 
the fabrics manufactured. 

Dyes are substances that possess high coloration degree and 
are employed in the Textile, pharmaceutical cosmetics, 
plastics, photographic, paper and food industry (Zollinger H., 
1991). In contrast to pigments, dyes are applied to various 
substrates (textile materials, leather, paper, hair, etc.) from a 
liquid, in which they are completely, or at least partly, soluble. 
Therefore, dyes must posses a specific affinity to the substrate 
for which they are used (Zollinger H., 1991). 

 



Tre
Me
 
 
2. 

Co
che
are
(A
 

2.2
par
eff

3. 

Dy
con
pla
ind
pro
our
we
thu
ma
the
[10
or 
sha
res
per
cla
com
var
ma
Th
dy
sul
the

Co
exc
be 
dy
du
wh
nee

eatability Stud
ethod using dif

COAGULA

oagulation is th
emicals that n
e known as coa

Al3+, Fe3+ etc.), C

Source: Wikip

2 Flocculatio
rticles into larg
fectively remov

DYES USED
MANUFAC

yes and color
nstitute an imp
ants and insec
dustry and the
ocesses. The S
r lives, severa

ere found to b
us banned thr
anufacture hav
eir low cost, ea
0, 11].Azo dye

industrial co
are in the w
sistant to break
rsistence and a
assified into d
mpositions an
ries from indu
anufacture. Cel
he most commo
es. The other 
lphur dyes, ind
ese dyes are pre

olor is the ma
cellent its con
a failure as a 
ed with natura
ll range of col

hen exposed t
eded a mordan

dy of Color Red
fferent Coagula

Print ISSN: 2

ATION FLOC

he destabilizat
neutralize the n
agulants, usual

Coagulation is e

pedia 

on: is the a
ge size particle
ved by sedimen

D IN THE TE
CTURING PR

rs are known 
portant compo
ct sources we

en rapidly turn
Synthetic dyes 
al of the synth
e toxic, carcin
roughout the 
ve however co
ase of synthesi
es are considere
lorants which

worlds dye ma
kdown, hence
accumulation in
different types
nd properties. 
stry to industry
llulose is made
only used dye 
types of dyes 

digo dyes and 
esented in Tab

ain attraction o
nstitution, if un

commercial pr
al dyes. These 
lors. Besides, t
to washing an
nt to form a dy

duction from T
ants and Dosin

Journal of C
2349-8404; On

CULATION M

tion of colloid
negative charg
lly higher vale
essentially a ch

agglomeration 
es known as fl
ntation or flota

EXTILE 
ROCESS 

to have a l
nent in our da
ere initially u
ned to synthet
are considered

hetic dyes, esp
nogenic and m
world, [8, 9]
ntinued until t

is and other de
ed the largest g

h currently rep
arket [12,14]. 
, they exhibit 
n the environm
 depending o
Therefore, th

y depending on
e up of repeati
for cellulose te
used are direc
napthol dyes. 

ble 1. 

of any fabric.
nsuitably color
roduct. Fabric 

however gave
they showed lo
nd sunlight. A
ye complex to 

Textile Waste W
ng Composition

Civil Engineer
nline ISSN: 23

MECHANISM

ds by addition
ges the chemic
ence cationic sa
hemical proces

of destabiliz
ocs which can

ation.  

long history a
aily lives. Natu
used by the d
tic manufactur
d a major part

pecially azo dy
mutagenic and 

. Their use a
today because

esirable propert
group of dyes a
presents 60-70

The bonds 
the potential 

ment. Dyes can
n their chemi
e usage of dy
n the fabrics th
ing glucose un
extiles is react
ct dyes, vat dy
The structures

 No matter h
red it is bound
was earlier be
e a limited an
ow color fastn
As a result th

fix the fiber a

Water Effluent 
ns 

 

ing and Enviro
49-879X; Volu

M 

n of 
cals 
alts 
s. 

zed 
n be 

and 
ural 
dye 
ring 
t of 
yes, 
are 
and 
e of 
ties 
and 
0% 
are 
for 

n be 
ical 
yes 
hey 

nits. 
tive 
yes, 
s of 

how 
d to 
ing 
d a 

ness 
hey 
and 

dye tog
discove
provide
wider c
applicat

Procion

Cibacr

Sabrac

Drimar

Remaz

Direct 
(Direct

Indigo 
(Dark b

Sample by Co

onmental Techn
ume 2, Numbe

gether thus m
ery of syntheti
ed a wide range
color range and
tion” has becom

Table 1: S

Dyes 
n MX 

ron F 

cron F 

rene K 

zol 

Dyes 
t red 81) 

Dyes 
blue) 

oagulation-flocc

nology 
er 12; April-Jun

making the d
ic dyes by W
e of dyes that a
d brighter sha
me a massive i

tructures of rea

culation  

ne, 2015 

dyers’ work t
W. H. Perkins 

are color fast an
des [16]. As a
industry today.

active dyes [15]

Structure 

97 

edious. The 
in 1856 has 
nd come in a 
a result “dye 
. 

. 



98

N
(N

4. 

Fo
lab
sam
aro
tre
coa
the
ran

4.4

Th
and
Jar
wa
alu
con
chl

 
Eff
20
cor
PH
est
est

 
Eff
20
cor
PH
do
use
Se

5. 
Th
ach
inc
10
col
var

Wh
rem
bee
78
bel

Napthol Dyes 
Napthol AS) 

MATERIAL

r the purpose 
boratory analy
mples were co
ound Jodhpur,
atments. The 
agulation flocc
e range of di
nges. 

4. Coagulation

he study was p
d ferric chlorid
r test apparatu
as taken to six
um and ferri
ncentration an
lorides. 

Coagulation
ffluent sampl
0,400,600,800
rrected before 

H was approxim
tablished at PH
tablish the influ

Coagulation
ffluent sampl
0,400,600,800
rrected before 

H was approx
sage had been
ed at PH 5, 6,
e fig 3.1 below

RESULTS A
he initial exper
hieved at alum
creased with th
00mg/l as sho
lor removal w
rying dosage 

hen the PH is 
moval were ob
en observed th
% and lowest
low. 

Print ISSN: 2

L AND METH

of this resear
ysis was carry 
ollected from 
, which is a
optimization o
culation proces
fferent coagul

n-flocculation 

erformed with
de in the range
s. Firstly, 500 
x numbers of 
ic chloride 
nd dosages o

n with Alum 
le were do
 and 1000m
addition of al

mately 7.Once
H 7 the same d
uence of PH on

n with Ferric c
le were dos
 and 1000m
addition of Fe

ximately5.o se
n established a
 8 to establish

w. 

AND DISCUS
riment at PH 7

m doses of 400
he alum doses f
wn in fig 1.0. 

was found to 

varied it has 
btained by redu
hat at PH 5.0 th
t value was at

Journal of C
2349-8404; On

 

HODOLOGY

rch work, the 
out, the wast
different samp

assumed to u
of color reduct
ss by the mean
lants as well 

study 

h varying conc
e of different c

ml each of w
beakers and a
solution to 
of both the 

sed with a
mg/l. All sam
lum such that 
e the optimum 
osage was use
n color remova

chloride 
sed with F

mg/l. All sam
ecl3 such that 
ee fig 3.0 on
at PH 5. The s
h the influence

SSION 
7 showed that
0ml and highe
from 46% at 4
The correlatio
be 0.89, at c

been seen tha
ucing the PH t
he incremental 
t 47% as show

Civil Engineer
nline ISSN: 23

Y 

field survey a
te water efflu
pling sites in 

undergo the p
tion was done 

ns of jar test us
as different 

entration of al
oagulants usin

wastewater sam
added with sto
make the fi
alum and fer

alum doses 
mples were 
after addition 
dosage had be
d at PH 5, 6, 8

al. 

Fecl3 doses 
mples were 
after addition 

nce the optim
same dosage w
e of PH on col

t coagulation w
er. Color remo
00mg/l to 76%
on coefficient 
constant PH a

at improved co
to 5.0 Also it h
increase of PH

wn in the fig 

 

ing and Enviro
49-879X; Volu

and 
uent 

an 
pre-

by 
ing 
PH 

um 
ng a 

mple 
ock 
inal 
rric 

of 
PH 
the 
een 
8 to 

of 
PH 
the 

mum 
was 
lor. 

was 
oval 
% at 

for 
and 

olor 
has 

H is 
2.0 

From th
color re
alum do

onmental Techn
ume 2, Numbe

he above figur
emoval from 
ose of 400mg/l

S.I. Ab

nology 
er 12; April-Jun

re 2.0 it was c
textile effluen
l was applied a

bba, L. Aliyu an

ne, 2015 

clearly shown 
nt were obtain
at PH 5.0. 

nd Safiyanu.I 
 

 

that optimal 
ned when an 

 

 

 



Treatability Study of Color Reduction from Textile Waste Water Effluent Sample by Coagulation-flocculation  99 
Method using different Coagulants and Dosing Compositions 
 
 

 

Journal of Civil Engineering and Environmental Technology 
Print ISSN: 2349-8404; Online ISSN: 2349-879X; Volume 2, Number 12; April-June, 2015 

It is obvious from the graph that color and pH removal are 
optimized at pH 5. The ferric chloride coagulation 
experiments showed that in order to produce a good floc at pH 
5 a dose of 400mg/l was required. It was however possible to 
produce a poorer quality floc at a dose of 200mg/l. 

6. CONCLUSIONS 

From the above experiments it can be concluded that while 
both alum and ferric chloride produce a good floc at a dose of 
400mg/1 at pH 5, ferric chloride was able to produce a 
somewhat poorer quality floc at a dose of only 200mg/l with 
only a very small decrease in color removal. From the above 
figure 2.0 it was clearly shown that optimal color from textile 
effluent were obtained when an alum dose of 400mg/l was 
applied at PH 5. 
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