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Fig.1 Models for polyaromatic hydrocarbon molecules in carbonaceous mesophase. a Coal tar pitch derived mesogens
b Petroleum pitch or residue derived mesogens and ¢ Naphthalene pitch derived mesogens
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Fig.2 Traditional explanation of carbonaceous mesophase formation and development
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Fig.3 Formation and growth of carbonaceous mesophase mesogens during liquid carbonization
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Fig.4 Formation and development of carbonaceous mesophase. a Nucleation b Growth of spherical mesophase and

¢ Bulk mesophase formed after coalescence of mesophase spheres
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Fig.5 Microdomain building process of carbonaceous mesophase brought forward by I. Mochida I et al
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Fig.6 BGBU formation process of carbonaceous mesophase
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Fig.7 Morphologies of MCMB prepared from different raw materials a and b naphthalene pitch-derived MCMB
¢ and d MCMB derived from a coal tar pitch with a relative high amount of QI b and d are the SEM micrographs of MCMB surfaces
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The formation mechanism of carbonaceous mesophase

LI Tong-qi WANG Cheng-yang

Key Laboratory for Green Chemical Technology of State Education Ministry School of Chemical Engineering and Technology
Tianjin University Tianjin 300072  China

Abstract  Carbonaceous mesophase is an excellent precursor for the production of high-performance carbon
materials which have been successfully applied in high-performance composites ultra-high power graphite elec-
trodes and anodes of rechargeable lithium ion batteries. The complicated structures and various forms of carbona-
ceous mesophase make the raw materials and production process involved more complicated. It is important to
have a good understanding of the mesophase formation mechanism in order to predict the performance of me-
sophase based carbon materials prepared under different conditions and to determine further their applications. A
review of the formation process and mechanism of carbonaceous mesophase is given based on explanations in pre-
vious papers and a new Building from Granular Basic Units  BGBU theory is proposed. It is found that there are
many unreasonable explanations in traditional theory that cannot clarify some experimental facts. Microdomain
building theory made great progress in explaining the formation of carbonaceous mesophase but the introduction
of the non-existent stacking units of molecules is a defect of the theory. BGBU theory was brought forward based
on the former theories and can explain the formation process of carbonaceous mesophase very well. In addition
some applications of BGBU theory are discussed.
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