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ABSTRACT

In the era of industrial growth, it is necessaryfiod out complete and reliable methods for
removal of dyes from dyeing house waste solutitim the use of different adsorbants, like clay,
zeolite, and synthetically prepared adsorbante Wmberlite and duelite. In the present work,
different parameters like Effect of concentrati@ffect of resin dosage, Effect of contact time
were studied and The results are observed have beefirmed with analytical studies and
spectrophotometrically. Textile effluents are hygtaxic as they contain a large number of metal
complex dyes.

Key word : Duelite 171, adsorbent does, contact time, iniigé concentration, metal complex
dyes.

INTRODUCTION

Waste water from dying and finishing operationsoagged with the textile industry are highly
contaminated in both colour and organic contento@aremoval from textile effluents has been
the target of great attention in the last few yeaot only because of its potential toxicity, but
also due to visibility problems [1].Various physit@mical and biological techniques have been
employed to remove dyes from waste water. Theyudelmembrane filtration, coagulation/
flocculation[3,4], adsorption[2-5], ion- exchangd&]f advanced oxidation[10], and biological
treatment (bacterial and fungal biosorption, bigddgtion in aerobic or anaerobic
conditions)[11,12]. The technical ad economicakiieitity of each technique is determined by
several factors such as dye type, waste water csitiggg operation costs and generated water
products. Also the use of one individual technigesenot sufficient to achieve complete
decolouration. Therefore dye removal strategiesisbiof a combination of different techniques.
Amongst various techniques, adsorption is supeni@mplicity of design, initial cost, ease of
operation and insensitivity to toxic substance. &gion has often been used as a method to
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remove dissolved contaminated organic compoundsfl3rge number of suitable adsorbents
such as activated carbon[14,15], polymeric resBjsfdr various low cost adsorbents ( non-
modified or modified cellulose biomass, chitin, tea@l biomass, etc) have been studied[17-21].
Identification of a potential dye adsorbent mustibbegood agreement with its dye binding

capacity, its regeneration properties, its requeet® and limitations with respect to

environmental condition[22].

EXPERIMENTAL SECTION

The dye (Acide Blue 158) sample was collected frgarahi Dye, Vatva — Ahmedabad in
commercial purity.We were used without further paation. A.R.grade chemicals were used
for experiment. The dye shown in the figure wasduse commercial formulation. The dye stock
solution was prepared by dissolving accurately ety dyes in distilled water to the
concentration of 100 mg/L. The experimental sohgiovere obtained by diluting the dye stock
solution in accurate proportions to needed intt@icentrations. Aqueous solutions of the tested
dye were prepared in final concentrations of 10,320 40, 50, 60, 70, 80, 90, 100 ppm.

The concentrations of dyes in the solution wereemteined by using systronics UV-VIS
spectrophotometer-119 model at the maximum adsorjofi dyes.

Abs.(max)
am F.W.

Acid blue 158 [QcngNzNaQOSSz] 580 518.43

Dye

Table:1 The dye adsor ption maxima in nm of dye solution in distilled water

o og SOsa
NaOss —N=N 00
Acidd blue 155

Fig:1 Chemical stature of Acid blue 158

Typical physical properties of duelite 171 resisusnmarized in table 2.

Table:2 Physical properties of duelite 171 resin

Appearance Hard, spherical opaque beads
Solids 55%

Porosity 0.41% mLpore/mLbead
Surface area 300 Wy

Mean pore diametef 90 A

True wet density 1.02 g/MI
Skeletal density 1.08 g/mL

Bulk Density 40 Ib/ft (640 g/L)

The calibration curves of dyes at concentratior2030,40, 50, 60, 70,80,90,100 ppm were
obtained.
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Table: 3 Concentration v/s Absorbance

Concentration Abs
(ppm)
10 0.298
20 0.562
30 0.851
40 1.120
50 1.409
60 1.620
70 1.840
80 2.040
90 2.261
100 2.500

Concentration Vs &bs
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Fig:2 Concentration v/s Absorbance

Batch adsor ption:

The adsorption of dye onto duelite 171 resin waslistl in batch adsorption experiments by
mixing 1.0 g of adsorbent with 100 ml of a givedsarbate solution in glass Stoppard bottles.
These were agitated in shaker with a constant sgdeflasks were withdrawn from the shaker
a pre determine time intervals. The adsorbate \easrated from the adsorbent by filtration

using whatmann filter paper or micropipette. Themogals of dyes were determined

spectrophotometrically by measuring absorbancesvaiulye.

The amount of dyes adsorbed by the adsorbent iadatad using the following equation.
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iCo-Ce) ¥V
m

Qe =

Where, Qe = The amount of dye adsorbed by adso(b®/g)
Co = Initial concentration of dye (mg/L)
Ce = Dye concentration at given time(mg/L)
V = Volume of dye solution (L)
m = Weight of adsorbent (g)

RESULTSAND DISCUSSION

Effect of Contact Time

In adsorption studies, effect of contact time playal role irrespective of the other experimental

parameters affecting adsorption kinetics. The gutsnr studies were carried out at different

contact time at constant initial concentration pé dvith a fixed dose of adsorbent(1.0 g). The

data (Table :5) reveals that initially, adsorptisnrapid and becomes slow and stagnates with
increase in time.

Duelite 171 :1.0¢g AB-158 volume : 100 ml
Amax : 580 nm Temp T80
Table:4 Variation of contact time
Time 10ppm | 20ppm | 30ppm | 40ppm | 50ppm | 60ppm | 70ppm | 80ppm 90ppm 100ppm
(min) % % % % % % % % % %
Uptake | Uptake | Uptake | Uptake | Uptake | Uptake | Uptake | Uptake | Uptake Uptake
0 0.00 0.00 0.00 0.00 0.00 0.00 0.0(¢ 0.0p 0.0p 0.0
5 0.36 10.36 15.48 16.43 12.21 8.39 12.65 1545 6415 18.11
10 12.14 21.07 21.90 24.46 19.86 14.88 16.94 21]1621.15 21.15
20 26.07 33.04 32.38 33.66 29.14 23.39 25.05 29|4229.29 29.15
30 36.43 43.75 41.90 41.52 36.64 29.82 30.46 36{27 34.96 34.68
40 48.57 52.68 50.24 50.71 45.00 37.68 38.42 41)7441.31 40.97
50 55.71 57.86 56.07 56.96 50.64 42.98 43.Y8 46/6546.31 46.01
60 60.00 62.86 61.55 61.70 56.50 47.74 49.13 51/8351.43 51.07
70 66.79 68.57 66.43 66.43 60.93 53.04 54.13 56/7056.27 55.90
80 70.36 72.50 70.12 70.45 65.21 58.04 58.88 60{4560.00 59.65
90 73.93 76.07 73.93 74.46 69.64 61.79 62.Y0 64(4263.21 63.61
100 78.57 80.00 78.33 77.86 73.5 65.11 66.779 67/8167.38 67.01
110 81.07 82.68 80.95 80.41 76.64 69.17 70.10 70{7669.64 69.90
120 83.57 84.82 83.21 83.04 79.0f 72.02 72.91 73]4473.02 72.65
130 85.36 86.61 85.00 84.73 81.14 74.70 75.71 75(5875.16 74.82
140 86.79 87.86 86.43 86.7( 83.29 76.19 77.65 77\6377.26 76.92
150 87.50 89.11 87.74 88.04 85.3p 78.15 79.74 79/6079.33 79.10
160 88.57 90.00 89.05 89.2( 86.8p 80.717 81.68 80/8080.91 80.96
170 89.29 90.54 89.25 90.0d 87.5) 82.44 83.32 82|0582.14 82.17
180 89.29 91.25 90.48 90.36 88.21L 83.57 84.39 83|5783.29 83.04
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%o Diye Uptalee Vs Time
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Fig:3 Variation of contact time

Effect of adsorbent does

The variation of adsorbent is studied at fixed ddoé adsorbent i.e. with a constant initial
concentration of dye with optimum contact time. Tdusorption increases exponentially with
increasing amount of adsorbent. This might be dueadrease in availability of the active sites
due to the increases in the surface area. Th# egsuttabulated in Table:6

AB conc :10 ppm AB-158 volume : 100 ml
Amax : 580 nm Temp 780
Table:5 Effect of adsorbent does
Time min 1.0g 2.0g 3.0g 4.0g 5.0g

% Uptake | % Uptake | % Uptake | % Uptake | % Uptake
0 0.00 0.00 0.00 0.00 0.00
10 12.14 17.86 31.79 41.43 43.93
20 26.07 36.43 52.50 62.50 69.29
30 36.43 57.86 67.50 82.50 89.29
40 48.57 73.21 83.21 92.86 94.64
50 55.71 82.14 90.00 94.29 95.36
60 60.00 86.43 91.79 95.00 95.36
70 67.14 89.29 94.29 95.71 96.07
80 70.36 92.14 95.36 95.71 96.07
90 73.93 94.29 95.36 95.71 96.07
100 78.57 95.36 95.71 95.71 96.07
110 81.07 95.36 95.71 96.07 96.07
120 83.57 95.71 96.07 96.07 96.07
130 85.36 95.71 96.07 96.07 96.07
140 86.79 95.71 96.07 96.07 96.07
150 87.50 96.07 96.07 96.07 96.07
160 88.57 96.07 96.07 96.07 96.07
170 89.29 96.07 96.07 96.07 96.07
180 89.29 96.07 96.07 96.07 96.07
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Effect of Adsorbent dose

100

——1.0g % Uptake
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Fig:4 Effect of adsorbent does

Adsor ption Isotherm
Langmuir isotherm is represented by,

Ce/(X/Im)=1/ (bVm) + Ce/Vm

Where X is the amount of adsorbate, m is the amofirddsorbent, Ce is the equilibrium
concentration of the adsorbate in the solutions la iconstant that represent adsorption bond
energy and Vm a constant that represents maximwsurpiion capacity corresponding to a
monolayer covering the surface of the adsorbentthi¥ process follows the Langmuir pattern
polt of Ce/Qe vs Ce is a straight line. Furthenfrtihe above plot b and Vm are calculated from
the slop and intercept. Based of \Rlues it is observed that adsorption processvalthe
Langmuir pattern for acid blue 158.

Qe Vs Ce 23
R? =0.9993
9.00 204
8.00 4 1.8
7.00 { 15
6.00 4
1.3
=500 8, —e— CelQe
> @ i
£ ——Qe O 104 Linear (Ce/Qe)
[+
& 400
3.00 081
2.00 4 0.5
1.00 4 031
0.00 T T T
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Cemg/l Ce mgl

Fig 5: Langmiur adsorption isotherm of AB 158 towards duelite 171.
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CONCLUSION

The polymeric adsorbent duelite 171 was shown teffective in removing the acid blue 158
metal complex dye. The degree of dye adsorptipeiggs on dye concentration, adsorbent dose.
The removal is highly depends on initial concemtraiof the adsorbate and higher removal %
has been observed in lower concentration range.
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