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Raman spectroscopy and XPS of graphene embedded
iron nano-particles and their precursors

XUE Jun'*, YANG Jie', WANG Sheng-jun' ,XIANG Hou-kui' , WANG Xue-hua', CAO Hong'
(1. School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China;
2. Wuhan Research Institute of Materials Protection, Wuhan 430030, China)

Abstract: Graphene encapsulated iron nanoparticles (GEINPs) is a composite in nanometer scale. Its
structure is like a sandwich that the iron nanoparticles are contained in graphite gallery. It was showed
in this paper that the vibration frequency of mode was red shift in the Raman spectra of graphene
encapsulated iron nanoparticles. The result revealed that the partial charge of outer atoms of the iron
nanoparticles encapsulated in graphite gallery had been transferred to the hexagonal carbon nets and the
result was coincident with that of X-ray photoelectron spectroscopy. The Raman spectra of precursors,
stage 2 and stage 3 graphite intercalation compounds were similar to that of acceptor type graphite
intercalation compounds, and the frequency of mode of outer carbon layer is different from that of inner
carbon layer.

Key words: graphene; iron nanoparticles; intercalation compound; Raman spectroscopy; XPS
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Experimental studies on mechanical properties of green
super high strength concrete used stone-chip filled with steel tubes

CHEN Guo-can'*
(1. Civil Engineering Department of Putian University, Putian,351100, China;
2. Fujian Jianke Institute of Architecture design, Fuzhou 350001, China)

Abstract: Green super high strength concrete used stone-chip (abbreviated to GSHSCUS) is a new kind
of environmentally friendly concrete with the strength being as high as 137. 3 MPa, which were
developed by the authors with the local materials. Based on the experimental studies of 14 specimens,
this paper describes the failure mode of GSHSCUS filled with steel tubes, and try to discover the
general regularity. It was found that it is possible for us to deal with disengaging due to self-shrinkage
at interface of steel tube-confined concrete by filling GSHSCUS , and experiment results show that
within the factor scope of this test, the strength growth rate of GSHSCUS filled with steel tubes is
almost proportional to the confinement index of the specimens, and that all specimens exhibits excellent
ductility, and shear failure. Also analyzed is the mechanism of failure of the specimens.

Key words: mechanical properties; green super high strength concrete used stone-chip (abbreviated to
GSHSCUS); GSHSCUS filled with steel tubes column; ductility; mechanism of failure of the
specimens
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