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Preparation of Uniform Magnetic Fe,O; Nanoparticles@multi-layer Graphene
Composites with Complexation Method

QIU Xiao-Zhen, XU Jun-Ming, XU Zhen, SONG Kai-Xin, WU Jun, YING Zhi-Hua, HU Wei-Wei

(College of Electronic Information, Hangzhou Dianzi University, Hangzhou 310018, China)

Abstract: One-step hydrothermal reaction and complexation method was used to prepare the extra uniform y-Fe,O;
nanoparticles@multi-layer graphene, which was unnecessary to introduce oxygen function group on graphene.
Multi-layer graphene was prepared by simple sonication method that will not introduce rich oxygen functional
groups on its surface. Reagent FeCl,, mixture solvent DMF and water were used for hydrothermal reaction, in
which DMF could form complexion with metal ion. The effects of sodium acetate, reaction temperature and filling
ratio on the prepared product were studied. X-ray diffraction(XRD), X-ray photoelectron spectroscope(XPS), scan-
ning electron microscope (SEM), and transmission electron microscope (TEM) were used to analyze the micro-
structures of the composite materials. The magnetic properties of the composites were measured by vibrating sam-
ple magnetometer (VSM). The results show that n—m reaction between carbon ring and complexation of Fe** with
DMF can be used to prepare iron oxide on the multi-layer graphene. Homogeneous y-Fe,O; nanoparticles with
size less than 10 nm can be prepared through the control of oxidation speed of Fe*" and growth velocity of iron
oxide, with good magnetic properties.
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Fig. 1 XRD patterns of as-prepared samples

Influence of (A) sodium acetate addition, (B) reaction temperature and
(C) filling ratio
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Fig. 3 SEM images of the NaAc-0 sample
(A) Low magnification; (B) High magnification
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Fig. 5 SEM and TEM images of the single-phase y-Fe,O; product
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magnification; TEM images of the T-100 sample at low (C) ang
high (D) magnification)
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