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Removal of methylene blue by Fe,O,@SJC fixed-bed adsorption and

regeneration of Fe,O,@SJC adsorbents

ZHANG Xia' BAI Bo>  DING Chen-su’ WANG Hong-un® SUO You-rui’

(1. College of Environmental Science and Engineering Chang” an University Xi’ an 710054 China;
2. Northwest Plateau Institute of Biology Chinese Academy of Sciences Xining 810001 China)

Abstract: Fe,0,@ SJC composite adsorbents are prepared through a one-step thermal cracking method. XRD and
SEM are used to characterize the structure. The magnetism is also detected. The results show that seabuckthorn branches
carbon ( SJC) belongs to amorphous structure whereas Fe;O, nanoparticles are face-centered cubic crystalline. The
macroscopically magnetic property of Fe;O, @ SJC composite adsorbents have been endowed due to the attachment of
Fe; 0, nanoparticles. Then the adsorption model of methylene blue through Fe, 0, @ SJC composite adsorbents within the
fixed bed reactor are established by using the BBD type of response surface method and their response surface are
analyzed as well. It has been verified that the mode presented above can accurately describe the process of adsorption.
With the decrease of the flow rate and concentration and the increase of the bed height the removal rate can be
enhanced. The regeneration experiments of Fe; 0, @ SJC composite adsorbents show that the heterogeneous Fenton
oxidation can effectively realize the regeneration and recycle and the regeneration mechanism is also discussed.
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Y/%
Xl XZ X3
1 200 10 11 53.24
2 150 15 3 34.96
3 100 15 7 49. 30
4 150 5 11 61.02
5 200 15 7 44.32
6 150 10 7 50. 62
7 100 10 3 44. 60
8 150 15 11 50. 86
9 150 10 7 48. 94
10 200 5 7 54.33
11 200 10 3 39.54
12 150 10 7 49.22
13 150 5 3 45.76
14 150 10 7 49. 45
15 100 5 7 60. 02
16 150 10 7 51.37
17 100 10 11 58. 62
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2.4 Fe,0,@SJC

Y =49.92 -2.64 x X, =5.21 x X, +7.36 x X, +
0.18 x X, X, - 0.08 x X, X, +0.16 x X, X, +

1.46 x X: +0.61 x X; —2.38 x X; (2)
3 4 pH Fe,0,@SJC
F P
739. 31 9 82. 15 99.9 <0. 0001
X, 55.7 1 55.7 67.74 <0. 0001
X, 217.26 1 217.26 264.2 <0.0001 pH
X3 433.36 1 433.36  526.99  <0.0001
X\ X, 0.13 1 0.13 0.15 0. 7071 7 Fe304@ SIC
X X5 0.026 1 0.026 0. 031 0. 8649
X, X, 0.1 1 0.1 0.12 0. 7346 pH pH
Xf 8.99 1 8.99 10.93 0.013
X% 1.57 1 1.57 1.91 0.2091
X§ 23. 88 1 23. 88 29.03 0.0010
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