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Abstract

Methylene blue as a cationic dye is ubiquitously found in aquatic systems and its
presence in water resources can be hazardous. Therefore, this study aimed to investigate
extensively the efficiency of activated carbon prepared from grapevine for removing
Methylene Blue from aqueous solutions because of its outstanding properties such as
cost-effectiveness, simple synthesis, availability, and applicational. For this purpose,
the effect of the main operational parameters such as Methylene Blue initial
concentration (500-100 mg/l), adsorbent dosage (0.25-12.25 g/l), pH (3-11), and contact
time (10-90 min) was optimized through surface response method. The obtained results
showed that more than 97.8% of MB has been removed. The experimental data were
fitted to the Freundlich model (R?=0.99) and the maximum adsorption capacity was
2.23 mg/g. Also, the adsorption kinetics are well explained by the pseudo-second-order
(R?=0.91). This study shows grape waste can be used as a potential alternative candidate
for adsorption of Methylene Blue from aquatic environments.
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Table 1. RSM results of variables

Run  Time Dosage Initial MB pH Final MB Removal
No. (min) (a/1 (mg/l) (mg/l) (%)
1 90 0.25 100 3 81.3 18.6
2 10 0.25 100 11 78 22
3 10 0.25 100 3 87.6 12.3
4 90 0.25 100 11 75 25
5 90 12.25 100 11 2.1 97.8
6 90 12.25 100 3 3.4 96.6
7 10 12.25 100 11 30.3 73
8 10 12.25 100 3 28 72
9 50 6.25 200 7 111.3 44.3
10 50 6.25 300 9 213.1 28.4
11 30 6.25 300 7 224.6 21.6
12 50 6.25 300 5 228.9 23.6
13 50 6.25 300 7 204 32
14 50 3.25 300 7 243 19
15 50 9.25 300 7 156.2 47.8
16 50 6.25 300 7 259 22.7
17 70 6.25 300 7 145 51.6
18 50 6.25 400 7 334 16.3
19 10 0.25 500 11 496 0.66
20 10 0.25 500 g 497 0.57
21 90 12.25 500 3 258 48
22 90 0.25 500 11 492 15
23 10 12.25 500 11 475 4.9
24 10 12.25 500 3 481 3.6
25 90 12.25 500 11 233 53.3
26 90 0.25 500 3 493 13
St 5 05952 gbdas =Y Jgoz
Table 2. Isotherm and Kinetics models
Equations
Models NEITES Linear Nonlinear
. Ce _ Ce 1 _ qmX*KxCg
Langmuir o + . ?3) Qe = Yy (4)
Isotherms
Freundlich logg. = log k¢ +% Inc, (5) Qe = Kg % Cé/“ (6)
Pseudo first order log(q. — q;) = logq. — My (7 dae — ki(0e — qv) 8)
.. 2.303 d¢
Kinetics . L L
Pseudo second order — = +—t 9) h = k,q? (10)
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SD 8.37
Average 31.37
CV 26.67
PRES 7045.62

R-squared 0.9247
Adj R-squared 0.9079
Pred R-squared 0.8797
Adeq Precision 27.966

Removal = +31/29+9/56 x A+ 1/11 xB+21/42 xC—19/22 xD —

Coded factors
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