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ABSTRACT

A preliminary investigation was carried out for tfeasible use of blended coagulants to the treatoietextile
waste water. In this paper, natural coagulatinga oleiferaand Chemical Coagulant Alum of 10, 20, 40, 60 &dadnL
dosages were used. Floc formation in coagulatiatgss had been studied in the laboratory scalecstermine the
optimum dosage of natural coagulants. Various pitogpes of MO: (Ab(SQy)3 like 0:0, 100:0, 90:10, 80:20, 70:30, 60:40,
50:50, 40:60, 30:70, 20:80, 10:90 and 0:100 wessl us Pre and post treated textile wastewaters @adgulants were
considered to evaluate the percentage removalieefigy on the major pollutants of concern in texgffuent such as
turbidity, TSS, TDS, COD and BOD. From the observeslilts, the blended coagulant MO: {S8I0;); of 50:50 dosage
ratio gives better removal efficiencies with regpecturbidity, TSS, TDS, COD and BOD and appearbé suitable for

textile waste water treatment, when compared witlerodosage ratios.
KEYWORDS: Alum, Floc, Jar TesiMoringa oliefera Textile Waste Water
INTRODUCTION

Textile dyeing processes are among the most emwieotally unfriendly industrial Processes, becaumssy t
produce colored wastewaters that are heavily padlutith dyes, textile auxiliaries and chemicals [The colored waste
waters of these industries are harmful to the agui& in the rivers and lakes due to reduced tlighnetration and the
presence of highly toxic metal complex dyes. Mdsthe used dyes are stable to photodegradationegiadation and
oxidizing agents. [2]. Wastewater generated byedifiit production steps of a textile mill have ahhdH, temperature,
detergents, oil, suspended and dissolved solidgpedsants, leveling agents, toxic and non biodedpladmatter, colour
and alkalinity. Wastewater from fabric and yarmfrig and dyeing pose serious environmental probleath because of
their color and high COD and BOD [3].

The treatment methods of wastewater include aetivatcarbon adsorption, oxidation, chemical
coagulation/flocculation; electrochemical methoa®mbrane techniques [4], [&hd biological treatment processes are
frequently used to treat textile effluents. Thesecpsses are generally efficient for Biochemicajgen demand (BOD)
and suspended solids (SS) removal, but they ageliarineffective for removing color from the wastser [6].
Depending on the wastewater characteristics, COR téxtile effluent can be reduced between 50% #ofb after
optimizing the operating conditions such as pH,gotent and flocculants concentration [7]. Each hasmerits and
limitations in applied Decolorization treatment ogtéons. But coagulation- flocculation is the mestmmon chemical
treatment method for Decolorization [8]. Coagulatar flocculation process was conducted for thatinent of industrial

waste water to achieve maximum removal of COD a88.19]. Colloid particles are removed from watir eoagulation
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and the flocculation processes. [10]. The coagutaéind the flocculation of suspended particles @oilbids result from
different mechanisms including electrostatic atioa; sorption (related to protonated amine groupsll bridging
(related to polymer high molecular weight) [11]. Wacoagulants are widely used in conventional wateatment
processes for tap water production. These coagulzan be classified into inorganic coagulants (glgminum sulfate,
polyaluminum chloride, ferric chloride), syntheticganic polymers (e.g. polyacrylamide derivativesl golyethylene

amine) or naturally occurring coagulants (e.g. €dn, plant extracts) [12].

Aluminium salts are the most widely used coagulantsvater and wastewater treatment all over theldvor
However, the studies by several workers have rawedbts about introducing aluminum into environm¢§b8].
However, some studies have reported that alumimanremains in the water after coagulation, mayéedAlzheimer’'s
disease [14] Besides, many developing countries leamaly afford the costs of imported chemicals Weater and
wastewater treatment. On the other hand, naturmalburring coagulants are biodegradable and areupres safe for
human health. The use of natural materials of pbaigin to clarify turbid raw waters is not a neslea. In time there has
been more interest in the subject of natural caagsl especially to reduce the problems of watel wastewater
treatment in developing countries and to avoid stweedth risks.(12) Plants that were recently testesdmesquite bean
(Prosopis juliflorgd and Cactus latifariain Venezuela [15], in Egypt and North Sudan varidagan Phaseolu
peas Pisun), peanuts (Arachis) and lupines (Lupines) [1&§ssia angustifolisseeds [9], seeds froMoringa oleifera
[16], etc. Moringa oleiferaLam (M. oleiferg is a multipurpose tree native to Northern Indiattnow grows widely

throughout the tropics.

Therefore, this study was carried out to analyzeetfiect ofMoringa olieferaseed (MO) andPhaseolus vulgaris
(PV) seed as a primary coagulant in clarifying textilastewater in coagulation process at its optimumages.
The optimum dosage and its removal efficienciesesfd orMoringa oliefera(MO) andPhaseolus vulgariéPV) on pH,
turbidity, TSS, TDS, COD and BOD were determined aompared with their subordinates.

MATERIALS AND METHODS

Collection and Processing oMoringa oliefera and Alum

Moringa oleiferaseeds were collected from farms in Odanchathiréiage of Dindukkal district and from Erode
market. The seeds are allowed to dry in the laboyatven at a temperature of 50 °C for 24 hoursicA husk removing
machine was used to remove the hulls and wings fterkernels. The kernels were ground in to mediume powder
with domestic food blender. Figure 1 shdworinga olieferaseeds and its dry powder. The commercially avkdlab
Chemical Coagulant Alum was collected from localrke& in Erode city. Figure 2 shows the commerciaixilable
Alum.
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Figure 1Moringa oliefera Seed and its Dry Powder  Figure 2: Chemical Ggulant Alum
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Collection of Raw Effluent from Textile Industry

The raw effluent was collected from the textile ustty in Molagowndanpalayam of kasipalayam panchaya
Erode taluk, Erode district. Grab sampling techeiquas used to collect the effluent. Twenty litefssamples were

collected and preserved at 4 °C in the laboratacybator for further use.
Preparation of Coagulant Stock Solution

Moringa oleiferastock solution: Mature seeds showing no signs sfaloration, softening or extreme desiccation
were used10. The seed kernels were ground to tm&l@r of approximate size 6Q@n to achieve solubilization of active
ingredients in the seed. Tap water was added tpdhaler to make 2 % suspension (2 gvafringa oleiferapowder in
100 mL water). The suspension was vigorously shéde.5 h using a magnetic stirrer to promote watdraction of the
coagulant proteins and this was then passed thrédlgitman no. 1 filter paper [11], [12]. Fresh siins were prepared

daily and kept refrigerated to prevent any ageiifeces. Solutions were shaken vigorously before [88, [13], [14].
Physiochemical Analysis of Textile Effluent

The wastewater was exemplified in terms of pH, itlith, SS, TDS, COD and BOD. These parameters were
determined following analytical methods given ire theries of standard methods for the examinatiomnvater and
wastewater. Methods - 2130 -B, 2540-C, 2540-D, 5R1dhd 5220-D were used for the measurement ofdiyp TSS,
TDS, COD and BOD, respectivelyl6. pH was measursihgu digital SCHOTT pH metre model C G824
(accuracy pH £ 0.1).

Optimization of M. oleifera, and Alum Dosage Using Jar Test

The optimizations foM. oleiferaand alum dosage were performed using the jarajgsaratus. The apparatus
permitted four beakers to be agitated all togetBér L of textile wastewater were dosed with 10,40 60 and 80 mL of
natural coagulants were stirred rapidly for 10 main180 rpm, followed by 10 min slow stirring forodiculation.
The coagulant dosage can be selected dependindeortutbidity of wastewater. Floc formation can beserved
throughout this time. Flocs were permitted to eeftir one hour before obtained for samples analyi$isse procedures
are performed for several times so that the optinpith and dosage of coagulant can be calculated., [[A].
After settling, 30 mL of the sample was taken frira middle of each beaker using a pipette and glatsmall beaker

for further analysis.
RESULTS AND DISCUSSIONS

An initial experiment was carried out to determittee preliminary characteristics of textile effluefdr
examiningThe effectiveness of thé oleiferaand Alum as a coagulant. The characteristics wftextile effluent were

presented in Table 1.

Table 1: Characteristics of Raw Textile Effluent

Parameters | Textile Effluent
pH 11.65
Turbidity, NTU 175
TDS, mg/L 2800
TSS, mg/L 1348
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Table 1: Contd.,
BOD, mg/L 450
COD, mg/L 1990

Effect of Floc Formation in Textile Waste Water byM. oleifera and Alum

The size formed with natural coagulant was supeaddhat produced by alum. And the flocs were ndgend
disintegrable when subjected to rapid mixing; thtural coagulants when mixed with alum in varyimgnbinations gave
more results. Figure 3 illustrated the optimum deseatio 50:50 dosage ratio M. oliefera: (Al (SO;); produces 80 mL
of flocs when it was agitated with the textile a&ht. Subsequently 0:0, 100:0, 90:10, 80:20,7088040, 40:60, 30:70,
20:80, 10:90 and 0:100 dosage ratio of MO:»(80,): generateslOmL, 20ml, 38mL, 47mL, 62ml, 71mL, 81ml, 80mL,
80mL, 80mL, 80mL and 80 mtf flocs with respect to their corresponding dosage

Effect of M. oleifera and Alum on the Removal of Turbidity

Figure 4 depicted the turbidity removal (%) usirgrigus ratios of MOY{AI,(SQy)s. The initial turbidity was
recorded as 690 NTU before coagulation. The highebidity removal (%) was found to be 61.6% at3B0dosage ratio
of MO: (Al,(SQy)3. 21.30,29.42,39.71,43.91 and 51.88 turbidity reah@¥) were obtained by 90:10, 80:20, 70:30 and
60:40 dosage ratios dflO: (Alx(SOy)s respectively. From the results it is evidently prdy 50:50 of dosage ratio of
MO: (Alx(SOy)sincreases the turbidity removal.
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Figure 3: Effect of Floc Formation in Wastewater Figure 4: Effect of Turbidity in Waste Water with
with Different Dosage Ratio of MO(Al(SOy)3 Different Dosage Ratio of MO:(Al,(SOy);

Effect of M. oleifera and Alum on the Removal of TDS

Analysis carried out on textile waste water befioeatment showed that the value of total dissobaitls (TDS)
of the raw sample was 2800 mg/L. A plot between TBx8oval (%) and dosage ratios of M@, (SOy); was shown in
Figure 5. A gradual increase in TDS removal (%28f07,29.21,36.86,45.29,47.82 and 60.04% was asthiby 100:0,
90:10, 80:20, 70:30, 60:40 and 50:50 dosage rdtid@:(Al, (SOy); respectivelyrevealed that TDS removal in textile
waste water by blended coagulants are highly efiici The maximum TDS removal (%) of 60.04 was shdwn
50:50 dosage ratio of MTJAI, (SOy)a.

Effect of M. oleifera and Alum on the Removal of TSS

As seen from Figure 6, total suspended solids rein@e) of textile wastewater were gradually incesh$rom
3.71, 11.50,14.91,38.06,41.47 and 54.15% at 0:00000,90:10,80:20,70:30,60:40 and 50:50 dosageosrabf
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MO: (Al, (SOy)srespectively. The present study clear that, the fe®®val (%) were registered effectively as 54.1%5t%
50:50 and decreased as 42.73,34.05% at dosage wdtid0:60 and 30:70 respectievly.33.98% of TSSomahwas
effectively achieved by 20:80.10:90 and 0:100 degatjos of of MO: (Al (SOy)s,
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Figure 5: Effect of TDS in Waste War with Figure 6: Effect of TSS in Veiste Water with
Different Dosage Ratio of MO: (A(SOy) Different Dosage Ratio of MO: (Ab(SQO,)s

Effect of M. oleifera and Alum on the Removal of BOD and COD

Figure 7 and 8 depicted the removal of BOD and C@ng various dosage ratios of M@AIl, (SOy)3
respectively. The highest BOD and COD removal (%8swound to be 80.67 and 66.73 at 50:50 dosage i
MO: (Al, (SOy); respectively. From the results it had been proved, tthe effective removal of BOD and COD was
achieved by same proportions of M@\, (SOy)s.
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Figure 7: Effect of TSS in Waste ®fer with Figure 8: Effect of TSS ilWaste Water with
Different Dosage Ratio of MO an¢Al, (SOy); Different Dosage Ratio of MO and (A(SOy);3

CONCLUSIONS

The textile waste water collected from Erode distivas examined for the various parameters, in lwhic
Turbidity, TSS, TDS, BOD and COD were in superiorits and in demand of elimination. The feasibiiitythe treatment
of textile waste water using natural coagulsiaringa oliefera (MO)and Chemical coagulant Alum (AISQy); had been
taken for investigation. Optimum dosage for maximemmoval (%) in turbidity, TSS, TDS, BOD and CODings
M. olieferaand Alum was found to be 50:50 dosage ratio. wWenliefera and alunwas used as a coagulant in terms of
percentage removal of turbidity, TDS, TSS, BOD @@D, dosage ratio of 50:50 was the most viableraddces 61.6 %,
60.4%, 54.15%, 80.67% and 66.73% respectively. dkapared to the other dosage ratibsyas observed from obtained
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data that 50:50 of MO(AI, (SO;)s. has more potential for the removal of concerdypahts in textile waste water.

Hence it is recommended to utilize the blended alzany (MO: (Al (SOy)3) for the treatment of Textile effluent.
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