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The special issue aims to provide contributions from a
variety of topics relating to the characterization of properties,
structures or molecular compositions of fossil fuels, and
biomass, as well as the corresponding derivatives or products
through thermal, chemical, and biochemical methods.

The special issue presents six papers relating to biomass,
crude oil, and coal. We feel that the published articles
represent a certain wide range of researches in the scope
of special issue. A series of analytical techniques in chro-
matography, microscopy, and spectroscopy were included in
the researches. This special issue is dedicated to the readers
in the research fields of analytical chemistry, biochemical
engineering, chemical engineering, geology, and mineral
processing engineering.

In X. Yue et al.’s paper, liquefaction residue of a bitu-
minous coal was subject to hydroconversion reactions and
the products were analyzed using Fourier transform infrared
spectroscopy and gas chromatography/mass spectrometry.
More than 200 organic compounds were detected in the
products and divided into alkanes, aromatic hydrocarbons,
phenols, ketones, ethers, and other species.

Scanning electron microscopy was applied in Z. Lu et
al.’s research to characterize particle morphology, including
size and shape, which is an important factor significantly
influencing the physical and chemical properties of biomass
material. An image segmentation algorithm based on particle
geometrical information was proposed to recognize the finer
clustered powders.

Biomarkers derived from early living organisms play an
important role in oil and gas geochemistry and exploration
since they can record the diagenetic evolution of the parent
materials of crude oil and reflect the organic geochemical

characteristics of crude oil and source rocks. Therefore, gas
chromatography/mass spectrometry was applied by X. Zhang
et al. to study the biomarker compounds of crude oil in
Southwestern Yishan Slope of Ordos Basin.

S. Wang et al. used X-ray fluorescence spectrometer, X-
ray diffractometer, X-ray photoelectron spectrometer, and
field emission electron probe microanalyzer to study the
composition of heavy products in fine coal powders separated
by ultrasonic vibration gas-solid fluidized bed. The particle
separation process based on density was strengthened by the
introduction of ultrasonic vibration.

The paper by Y.-C. Lu et al. reported componential
characterization of extractable species inwheat straw. Analyt-
ical methods like Fourier transformed infrared spectroscopy,
gas chromatography/mass spectrometry, X-ray photoelec-
tron spectroscopy, transmission electron microscopy, energy
dispersive spectrometry, and electron probe microanalysis
were used, and detailedmolecular information was provided.

Analytical strategies involved in the componential char-
acterization of bio-oil produced from lignocellulosic biomass
were reviewed by Y. Lu et al. The use of chromatographic and
spectrometric methods such as gas chromatography/mass
spectrometry and high performance liquid chromatogra-
phy/mass spectrometry was highlighted. Fourier transform
infrared spectroscopy and nuclear magnetic resonance were
also mentioned.
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