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Parameters Levels

Initial dye concentration(ppm) 50 100 200 400
Adsorbent dosage(gr) 0/1 1
Contact time(min) 10 30 50 70
Particle size(mm) 1 2

Table 1. The selected factors and their levels for Taguchi
experimental design
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Table 2. FTIR analysis for Grapefruit peel
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Table4. Anova table for Grapefruit peel
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Fig. 4. The effect of influential parameters in dye
absorption by the use of Grapefruit adsorbent
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99/3 0/35 1 0/1 50 10 1
99/4 0/60 1 0/1 100 10 2

98/4 317 2 1 200 10 3

99/2 3/15 2 1 400 10 4

98/9 0/51 2 01 50 30 5

93/8 6/13 2 01 100 30 6

97/9 4/11 1 1 200 30 7

98/7 4/81 1 1 400 30 8

97/7 112 1 1 50 50 9

97 2/96 1 1 100 50 10

97/9 4/01 2 01 200 5 11

98/9 4/15 2 01 400 5 12

96 0/90 2 1 50 70 13

98/6 3/93 2 1 100 70 14

98/6 2/67 1 01 200 70 15

99/3 2/58 1 01 400 70 16

Table 3. Taguchi L, orthogonal array design for MB
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Fig. 5. Langmuir isotherm for adsorption onto Grapefruit peel
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Levels amount

Controllable parameters  levels
Initial dye concentration 4 400(ppm)
Adsorbent dosage 2 1(g/L)
Sieve size 1 1(mm)
Contact time 1 10(min)

Table 5. Optimized levels of parameters in the max amount
of dye removal
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amount of Adsorbent Dye
dye Optimize dosage concentration
removal pH (g/L) (Mg/L)
(%)
97/27 8 0/8 25
96/48 8 0/5 25
99/4 9 0/6 100
99/7 8 0/15 100
99/9 5 2 50
95 6/8 3 50
63/45 7 5 500
97/64 13 5 80
99 7 0/2 25
97/2 8 1 100

adsorption adsorbent year  References
Methylene Blue Orange pulp 1393 [11]
Methylene Blue Lemon pulp 1393 [11]
Methylene Blue  Gripe fruit shell 1395 Recently
research
Methylene Blue  Pistachio shell 2011 [40]
Methylene Blue Corn stem 2014 [41]
Methylene Blue Rice husk 2012 [25]
Methylene Blue Walnut shell 1389 [42]
Plant stem ash
Methylene Blue of Persica 1391 [12]
Methylene Blue Corn tassel 1393 [43]
g3 Methylene Blue Prawn flake 1393 [44]

Table 6. Summary of the results of other similar studies on the use of natural adsorbent
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Abstract

Data showed that by increasing the adsorbent dose, the availability of sorption sites eased resulting in greater
percentage removal of the dye. The percent adsorption increased with increased contact time. Maximum
guantitative removal of MB from an aqueous solution was obtained in 10 min for GFP contact time. The pH
of an aqueous solution is an important factor in dye adsorption, as it affects the surface charge of the sorbent
material and the degree of ionization of the dye molecule.The effect of pH on the amount of MB adsorbed
onto fruit pulp was investigated over the pH range from 2 to 12. amount of dye adsorbed per unit mass of the
adsorbent increased with increase in the initial concentration up to 25 mg/L. The When the of the solution
was 2-6, the sorption of methylene blue was slightly weaker than at pH 6-12 due to poor dissociation of
carboxyl Groups. The ge was found to increase with increasing pH. Optimal pH was determind 9. This can
be on the basis of a decrease in competition between positively charged H and MB for surface sites and also
by decrease in positive surface charge on the adsorbent, which results in a lower electrostatic repulsion
between the surface and MB. SEM is one of the useful tools to examine the surface morphology of the
biosorbent the SEM micrograph shows that the surface of GFP was porous.FTIR analysis showed that the
main functional sites taking part in the sorption of MB included carboxyl and hydroxyl groups. Adsorption
data are most commonly represented by the equilib-rium isotherm value, which is a plot of the quantity of
the sorbate removed per unit sorbent (geq) as the solid phase concentration of the sorbent against the
concentration of the sorbate in the lig-uid phase (Ceq). The equilibrium isotherm value is of fundamental
importance for the design and optimization of the adsorption sys-tem for the removal of a dye from an
aqueous solution. Therefore, it is necessary to establish the most appropriate correlation for the equilibrium
curve. Several isotherm models have been used to predict validity of the experimental data. The Langmuir
isotherm is based on the assumption of monolayer adsorption on a structurally homogeneous adsorbent,
where all the adsorption sites are identical and energetically equivalent, wherein the adsorption occurs at
specific homogeneous sites within the adsorbent, and once a dye molecule occupies a site no further
adsorption can take place at that site. The results indicate that the data for adsorption of dye (R2= 0/9738)
fitted well with Langmuir isotherm . Studies suggest that GFP can be effectively used as a cost-effective
adsorbent for removal of MB from aqueous solution. Batch adsorption studies show that removal is
dependent upon process parameters like pH, sorbate and sorbent concentrations and contact time. The
experimental equilibrium sorption data obtained from batch studies at optimized conditions fit well to
Langmuir adsorption isotherm equation, indicating monolayer adsorption. FTIR analysis showed that the
main functional sites taking part in the sorption of CV included carboxyl and hydroxyl groups. The number
of experiments decreased of 256 to 64 by Taguchi method.Based on this that many textile industrial waste
waters have an alkaline pH(8-12),this adsorbent can be used instead of effective compound .The present
work shows that GFP is an efficient sorbents for the removal of methylene blue from aqueous solution and it
may be an alternative to more costly sorbents such as activated carbon. The Taguchi method was efficient
manner for optimizing process.

Keywords: Wastewater, Taguchi, Natural sorbent, Grapefruit, textile
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