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Preparation and Electrochemical Properties of Iron Oxide
Supported Porous Carbon Materials

MA Lan', WANG Huimei®, LIU Zhong', HUI Lanfeng', CHENG Jinru'
(1. China Light Industry Key Laboratory of Papermaking and Biorefinery, College of Light Industry Science and
Engineering, Tianjin University of Science & Technology, Tianjin 300457, China;
2. State Key Laboratory of Biobased Material and Green Papermaking, Qilu University of Technology, Jinan 250353, China)

Abstract: This study prepared porous carbon materials from a solid residue (SEP) of poplar wood after steam explosion by a
two-step activation method and then analyzed their electrochemical properties. The study showed that the prepared porous
carbon (PC800-4) had the highest specific surface area (3 282 m%/g) , with 319 F/g as the first discharge specific capacitance.
We used this material as the precursor and ferric nitrate as the iron source when loading metal ions on the porous carbon ma-
terial. The structure of porous carbon materials loaded with metal oxides was characterized by specific surface area and pore
size analysis, scanning electron microscopy, transmission electron microscopy, X-ray diffraction, Raman spectroscopy, and
X-ray photoelectron spectroscopy. Then, we analyzed their electrochemical properties. In conclusion, o~Fe,O; was success-
fully loaded on the prepared porous carbon materials, and its specific capacitance increased from 319 F/g to 419 F/g.

Key words: porous carbon; electrochemistry; specific surface area; iron oxide
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Nitrogen adsorption-desorption isotherm and the
curves of pore size distribution of porous carbon
under different conditions
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Tab.1 Summary of the pore structures of the carbon ma-
terials under different conditions

R A (m2g ™) L7/ (em’g ™)

({1 { D= 2 N & {1 { =3 2
PC800-Fe 962 1626 2588 1318 0.023 1.341
PC800-4 1232 2050 3282 1.162  0.950 2.112

Fig. 1
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Fig.2 Morphology analysis of Fe based porous carbon
samples
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Fig. 3 XRD patterns of PC800-Fe and PC800-4
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Fig.4 Raman of porous carbon samples under different
conditions
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Fig. 5 XPS elemental analysis of PC800-Fe
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Fig. 6 Analysis of electrochemical performance of two samples
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