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%Removal

SB  %Removal 45.50 55.20 61.60 64.90 65.20 65.40
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S Al aliwgy Slawd o pgdlign, auSS) i wled ley STOY-Y) Jgo

Time(min) 10 20 30 40 50 60
%Removal | 10ppm | 32.18 57.43 64.95 65.54 64.95 66.14
%Removal | 15ppm | 22.08 47.03 58.12 5891 59.50 59.90
%Removal | 20ppm | 12.57 37.33 53.66 55.16 55.45 56.24

Time(min) 10 20 30 40 50 60
%Removal | 10ppm | 50.99 80.50 90.69 91.39 91.58 91.78
%Removal | 15ppm | 37.62 66.44 82.67 83.86 84.46 84.75
%Removal | 20ppm | 23.47 52.18 70.59 72.38 72.67 73.17
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Langmuir Freundlich
Adsorbent
Om b R. R’ K¢ n R?
SB 4.945 0.129 | 0.426 | 0.9976 | 0.405 2.469 0.984

SB/Fe,03 6.77 0.40 0.197 | 0.9969 | 0.3049 | 3.279 0.987
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Temkin isotherm
AlLg?) B R®
SB 1.308 1.078 0.9997
SB/Fe,03 7.08 1.2054 0.9966
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Riboflavin -first-order rate

Riboflavin -second-order

equation rate equation
Initial dye
Concn. Kag
kad Je.cal Qe.cal Ce. exp
(ppm) R2 (g mg R2
(min™) | (mg/g) o a | (mg/e) (mg/g)
min™)
10 0.0418 | 0.6109 |0.8791| 0.1443 0.887 | 0.9872 | 0.886
15 0.0412 | 0.7559|0.9162| 0.0762 0.912 | 0.9666 | 0.905
20 0.037 0.8313 | 0.926 0.0358 0.968 | 0.8595 | 0.952
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15 20 25 30 35 40 45
Temprature (°C)

SB/Fe, 0 %Remova 82.4 86.2 88.2 909 914 921 929 93.0
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o j9e0lS 95l Ay Sland mos (pgdlign ) 4SS, Lax lp (Sweluoge s sl )b (VA-Y) Jgas

SB/Fe,04
Modified SB/Fe,0;
Temprature (K) Ke A A >4

(kJ/mol) (kJ/mol) (J/K.mol)
283 11.17 -5.67 31.26 130.52
288 10.88 -5.715 31.26 128.38
293 10.22 -5.663 31.26 126.02
298 7.70 -5.058 31.26 121.87
303 5.78 -4.419 31.26 117.75
308 4.29 -3.728 31.26 113.60
313 3.68 -3.387 31.26 110.69
318 3.26 -3.125 31.26 108.13
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pH 2 3 4 5 6 7 8

SB %Removal 86.21 84.96 57.97 4536 38.11 3557 33.38

SB/Fe,0; %Removal 94.79 94.06 90.73 87.51 84.41 81.37 80.28
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Concentration(ppm) 10 20 30 40 50
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100
80 -
2
£
<
60 -
40 . .
0 20 40 60
Concentration(ppm)

Sied Al lawgd Cdz e (69, p el Cw le ALK adgl cdale Sl s pw ) (YY) JSCS

ol aS Wl o el Bl wso S, clale 10l8l L ogd e cdwlin YE-T SG 0 a5 jghiles
G S Gl 095 a5 0l oo 23> o cole ol gldl JI o s sl yae als Jdo @

Mul.?w‘ \~ppm u9‘“}a‘J‘ch’)""¢r’ uJ‘)JLJO}M)LSAOJJ}MJ u»@uébc’aw

\&4



Pl A alewgs gy Caw e S, Cds e O Hlade ST -0-Y

los 55 ange PH o Lasie oo o alidee polie b anSs, i lime 5 odle lade 3l asdllas
Al oas osls yioled YY-Y SO VY-V Jgux o alol> zuls g ol ploal 51

Sied Al lawg b Cuw ple 4S5, Gax Gl p D3 lade 1 pw) p (YY-Y) Jgox
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Time(min) 10 20 30 40 50 60

%Removal | 10ppm | 75.11 83.23 87.18 87.73 88.30 88.32

%Removal | 15ppm | 68.36 78.29 84.32 8494 8529 8548

%Removal | 20ppm | 61.24 71.74 79.33 80.94 81.64 81.71
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Langmuir Freundlich
Adsorbent
Om b R, R? Ky n R?
SB 7.092 0.303 0.245 0.997 | 0.3342 2.99 0.9842
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S Al Lanwgs
Pseudo-first-order rate Pseudo-second-order rate
equation equation
Initial dye
kad
Concn. (ppm) kad Qe.cal Qe.cal Qe. exp
R° (g mg R*
(min™) | (mg/g) L a | (mg/g) (mg/g)
min™)
10 0.0665 | 0.2592 | 0.952 0.5644 0.916 | 0.999 | 0.915
15 0.0939 | 0.4841 | 0.983 0.3511 0.915 | 0.999 | 0.913
20 0.1082 | 0.6932 | 0.986 0.2398 0.900 | 0.999 | 0.893
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Modified SB
Temprature (K) K. A A A
(kJ/mol) (kJ/mol) (J/K.mol)
283 4.25 -3.403 11.36 52.16
288 4.83 -3.77315 11.36 52.55
293 5.39 -4.103 11.36 52.78
298 5.94 -4.414 11.36 52.93
303 6.44 -4.692 11.36 52.98
308 6.75 -4.888 11.36 52.75
313 7.27 -5.163 11.36 52.79
318 7.55 -5.344 11.36 52.53
323 7.67 -5.472 11.36 52.11
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Abstract

In this research, adsorption of two anionic dyes, riboflavin sodium phosphat
and sunset yellow using Sugarcane bagasse (SB) and nanocomposite SB/Fe,0;
were studied using batch methods. The effects of some important physical and
chemical parameters such as the initial dye concentration, sorbent dosage,
exposure time, temperature effect and pH, on the sorption of selected dyes by
introduced adsorbent were investigated. Optimum conditions for the removal
of each dye were determined. Among the different parameters investigated, it
was found that the pH of the solution has the most pronounced effect on the
sorption capacity of SB and SB/Fe,0;. The experimental data were analyzed
using Freundlich, Langmuir, Temkin and Dubinin—Radushkevich (D-R) isotherm
models. Adsorption kinetic data were tasted using pseudo-first-order, pseudo-

second-order. Free energy adsorption (AG®), enthalpy (AH®) and entropy (AS®),

chang were cacculated to predict the nature of adsorption dyes onto
adsorbentn. The results implied that SB/Fe,0; can be used as an effective
adsorbent material to remov anionic dyes from agueous solution.

Keyword: Anionic dyes, Isotherm, Kinetics, Spontaneous process,
nanocomposite SB/Fe,0s, sugarcane bagasse.
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