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Preparation of chitosan from aquatic wastes and its application

in the removal of organic pollutants.
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Abstract

In this research work, a new magnetic Schiff’s base-chitosan-Benzil/cellulose/Fe;O4 (Cs-
Bz/ Ce/Fe;0,4) was developed to be a promising and recoverable adsorbent for Congo red
(CR) removal from the aquatic environment. Prepared composite beads were characterized
by FTIR and SEM. Parametric optimization by Box—Behnken design (BBD) was made to
optimize the synthesis condition (loading cellulose into polymeric of Cs) in addition to
adsorption operation parameters (adsorbent dose, solution pH, temperature, and contact
time). The highest CR dye removal (99.73%) can be achieved by loading 25% Cellulose
into Cs (Cs/ Ce-25), and at optimum adsorption operation parameters (adsorbent dose of
0,2 g, pH of solution 10, temperature of 45°C, and contact time of 65 min). At these
optimum conditions, the maximum adsorption capacity was found to be 90,09 mg/g. The
best isotherm and kinetic models were Freundlich model and pseudo-second-order kinetic
model, respectively. The output of this research confirms that Cs-Bz/ Ce-25/Fe;O, is a
superior, recoverable, and environment friendly biohybrid adsorbent. The remarkable
output of this research can open a window for other possible significant applications such
as tenement of real waste water, removal of heavy metal ions.

Keywords: Chitosan, Cellulose, Congo red dye; Adsorption mechanism; Isotherm models
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Concentration Qe exp pseudo-first-order pseudo-second-order
(mg/L) (mg/g)
Qe cal k1 R? Qe cal k2 *10° R?
(mg/g)  (1/min) (mg/g)  (9/mg min)

25 4,94 0,18 0,02 035 49 167,4 1
50 9,13 0,29 0023 0,99 9,09 46,53 1
150 28,40 20,59 0,013 0,96 31,36 0,345 0,99
250 33,1 2512 0,043 0978 3584 0,255 0978

s @9, Cs-Bz [ Ce-25 [ Fe;0y4 Je CR aas iy a5l oV )il 2358 culgf o3 Ol ¢
235w Bl (R220.999) Loy Jubas Ll W s a3 ag)) 2358 0 lamd e (8-TV) skt 3
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a2 5~ ol p ke CR e ji2Y 23Sl e ) alsll ((9-TV)J i

T (K) Ln kq AG® (kJ/mol)  AHP® (kJ/mol)  AS° (kd/mol K)
303,15 1,667 3,52 -4.69 -0,0038
313,15 1,622 3,51
323,15 1,579 3,51
333,15 1,497 3,38

-3,48
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RSM /2 aills Joas:

Run Loading Masse pH Temper Time Removal (%)
1 0 0,04 7 45 65 18,82
2 50 0,04 7 45 65 34,14
3 0 0,2 7 45 65 55,65
4 50 0,2 7 45 65 98,12
5 25 0,12 4 30 65 85,08
6 25 0,12 10 30 65 76,24
7 25 0,12 4 60 65 98,91
8 25 0,12 10 60 65 98,10
9 25 0,04 7 45 10 56,45
10 25 0,2 7 45 10 97,58
11 25 0,04 7 45 120 97,31
12 25 0,2 7 45 120 99,46
13 0 0,12 4 45 65 40
14 50 0,12 4 45 65 98,92
15 0 0,12 10 45 65 42 43
16 50 0,12 10 45 65 99,69
17 25 0,12 7 30 10 50
18 25 0,12 7 60 10 98,11
19 25 0,12 7 30 120 93,09
20 25 0,12 7 60 120 98,65




21 25 0,04 4 45 65 84,59
22 25 0,2 4 45 65 99,46
23 25 0,04 10 45 65 91,08
24 25 0,2 10 45 65 99,73
25 0 0,12 7 30 65 19,89
26 50 0,12 7 30 65 74,03
27 0 0,12 7 60 65 49,19
28 50 0,12 7 60 65 99,46
29 25 0,12 4 45 10 98,39
30 25 0,12 10 45 10 96,51
31 25 0,12 4 45 120 99,46
32 25 0,12 10 45 120 97,84
33 0 0,12 7 45 10 20,97
34 50 0,12 7 45 10 92,47
35 0 0,12 7 45 120 50,27
36 50 0,12 7 45 120 98,66
37 25 0,04 7 30 65 43,37
38 25 0,2 7 30 65 98,90
39 25 0,04 7 60 65 96,49
40 25 0,2 7 60 65 98,65
41 25 0,12 7 45 65 98,38
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