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Synthesis of Hollow Fe;O, Submicrospheres and Their
Adsorption-Desorption Capability for Congo Red
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Abstract: Hollow Fe;O, single crystal particles with excellent magnetic properties can be synthesized by simple
solvothermal process. Hollow spherical particles is reunited by particle size of 50 nm, the outsider diameter of
which is about 500 nm and the inside diameter is about 200 nm. With the increasing of reaction time, the near
Fe;04 nanometer crystals directed reunited following the crystal face (311). Finally it formed the Hollow spherical
particles after Oswald ripening process. The Fe;O, particles composited by experiment show special magnetic
properties which have relatively low saturation magnetization and high coercivity. According to the Congo red
solution adsorption-desorption experiments, hollow Fe;O, particles have higher adsorption and desorption. Using
Fe;0, as Adsorbent in Wastewater treatment process can remove the dissolved organic pollutants more efficiently.
At the same time, it can also recollect, improve the waste water purification rate and expand the applications of

magnetic materials.
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K1 PRI 48 h 5 T YRR A L (a) FESEM I, (b) TEM &1, (c) SAED I, (d) HRTEM &l and (e) XRD [
Fig.1 (a) FESEM image, (b) TEM image, (c) SAED pattern, (d) HRTEM image and (e) XRD patterns of the

as-obtained products after solvothermal treatment for 48 h
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B2 43 m#k 12 h,24 h #1 48 h FR A FE i (a)~(c) B i A5 5L FESEM B F1(d)~(f) TEM [
Fig.2  (a)~(c) higher magnification FESEM and (d)~(f) TEM images of the Fe;O, obtained at reaction

times of 12 h, 24 h, and 48 h, respectively
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Fig.3 Hysteresis loops of the magnetites with special

morphologies tested at 300 K
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Table 1 BET surface area, Magnetic parameters and Removal capacity of different kinds of adsorbent samples

BET surface area /

Removal capacity for

Samples () M./ (emu-g™) M, / (emu-g™) H./ Oe CR/ (mg-g)
S1 19 84 6.2 82.4 34
S2 21 80 7.1 88.9 44
S3 79 77 10.5 113.5 66
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Fig.4

(a) Adsorption capacity of S1, S2 and S3; (b) Adsorption capacity of S3 for Effect of initial dye concentration on CR

removal from S3; (c¢) Desorption ratio of loaded magnetite particles with time; (d) in turn is CR solution, mixing with

the magnetic absorbents and separation of the adsorbent from solution with a magnet
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F 2 AEMRMFITIT CR % & R EE S
Table 2 Adsorption capacities of CR dye on

various adsorbents

Type of adsorbent G | (mg-g™) Reference
Wheat bran 22.73 [30]
Rice bran 14.63 [30]
Jute stick powder 35.70 [31]
Kaolin 5.60 [32]
Marine alga 71.46 [33]
CTAB modified chitosan beads 352 [34]
Fe;0, 66 Present study
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Fig.5 (a) FESEM image, (b) higher magnification FESEM image, (c¢) XRD pattern of the as-obtained products
after desorption from S3, (d) Readsorption capacity of S3
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