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The Preparation and characterization
of a new nanocomposite and its application
in the adsorption of methylene blue dye from aqueous solutions
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Abstract :

Water pollution stands as a major environmental challenge that the world is facingat
present. Dyes are one of the biggest pollutants of water due to their widespread use in
our daily lives. The development of purification methods has made adsorption one of the
most effective purification techniques. In this study, a nanocomposite of Fe203/Si02 was
synthesized with an alcoholic extract of wormwood using green chemistry methods. This
composite was used as an adsorbent surface to adsorb methylene blue dye, which causes
numerous harms to living organisms. The kinetics of surface adsorption with the dye were
found to be consistent with pseudo-second-order reactions and are affected by tempera-
ture, with the adsorption mechanism decreasing as the temperature increases.

Keywords: Wormwood, dyes, azo dyes, methylene blue.
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Peak 0 d(A% FWHM(rad) | % intensity D(nm)
1 30.26 2.95 0.0109 54.2 13.07
2 35.66 2.51 0.0082 100.0 17.67
3 43.40 2.08 0.0109 73.5 13.58
4 53.86 1.70 0.0082 62.4 18.87
5 57.49 1.60 0.0109 59.1 14.39
6 63.17 1.47 0.0109 45.7 16.93
7 74.76 1.27 0.0096 41.8 10.58
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298K L Fe:04/Si0, s $LI o51 A CJJ}Y|QJ§1‘ 338 ) Jren (4) d gud

Adsorbent surface(Fe:0:/Si02)

Dye C, (ppm) t(min) A Ce Qe Abs%
1 1.377 12.113 11.924 60.4
5 1.026 7.998 14.668 75.0
10 0.863 6.087 15.942 87.2
MB 30
15 0.747 4.728 16.848 90.3
20 0.658 3.684 17.544 92.7
25 0.644 3.520 17.653 93.4
20
_——9—9
15 =
o
10
5
0
0 5 10 15 20 25 30
t(min)
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Adsorbent surface(Fe20s/Si102)

Dye C, (ppm) T(K) Abs% Qe
288 96.9% 1.070
298 93.6% 1.914
MB 30
308 88.3% 3.497
318 85.3% 4.388
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Adsorbent(Fe,0,\SiO,)

Dye Co(ppm) AC(g) A Ce(ppm) Qe(mg/g) Ads%
g 0.03 0.509 1.937 18.708 93.5
MB 30 g 0.02 0.593 2.922 27.078 90.2
g 0.01 0.675 3.883 52.234 87.0
94.00% ®
92.00% o~
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Adsorbent surface(Fe:05/Si0:)

Dye T(K) t(min) Lnge-qt K, R? Qe(cal) Qe(exp)
1 1.948
5 0.667
288 0.1641 | 0.9329 | 6.335 19.235
10 0.178
15 -0.495
1.876
5 1.284
298 0.1819 | 0.9931 | 8.097 18.618
10 0.162
15 -0.596
MB
1 1.735
5 1.075
208 0.1502 | 0.9628 | 6.094 17.598
10 0.504
15 -0.287
1 1.654
5 1.065
318 0.151 | 0.9998 | 6.139 17.047
10 0.321
15 -0.463
25
2 @
1.5 v =-0.1641x + 1.8461
E‘ 1 R2=0.9329
g 05
0
050 20
1

t(mim)

288K Lo Fex04/8i0: o 3,5¥1 (ield & gl L5 ¥1 4510 C\J:S|(9)J§:J|
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-0.1819x + 2.0916
R*=10.9931

v

05 0 15 20

-0.1502x + 1.8074
R*=10.9628

20

t(min

v=-0.151x + 1.8148
R*=10.9998

0 15 20

t(min)

318K Lo Fe,0,\8i0, pe 3,531 Unbtadd 20 o L 5N1 &5 U o1 731 (12) JsCl
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Adsorbent surface (Fe:05/Si0:)

Dye T(K) t(min) t\qt K, R? Qe(cal) Qe(exp)
1 0.081
5 0.289
288 0.0930 | 0.9999 | 19.417 19.235
10 0.551
15 0.801
1 0.082
5 0.333
298 0.0703 | 0.9972 | 18.975 18.618
10 0.573
15 0.830
MB
1 0.083 17.578
5 0.340
208 0.1202 | 0.9982 | 17.391
10 0.627
15 0.890
1 0.084
5 0.353
318 0.1115 | 0.998 | 17.006 17.047
10 0.638
15 0.913

Fe:05/Si02 (6 5l ST A G531 ektl) 51 52eY 30 31 250 Dolne s n W1 JISEY
—: dalesl 3)\).‘;-\ CJL?-)UU
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1
0.8
0.6
=
- 0.4 v =0.0588x + 0.041
R*2=10.998
0.2
0
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t(min
318K Lis Fex05/8i02 oo 3,531 Unbtadd 4o o) 2511 435 1) oA (16) JKi

el e L 2 sl Qe o oy L5 i
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PN
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e Sl e A1 JIsad) 3 olgl s
PN DAL des g sl s 851 A Sl s
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