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Table 1 The structure, properties and application of carbon materials

Material Activated carbon Fullerene ( C60) Carbon nanotube Graphene
S Amorphous carbon mate-  Spherical cage structure ~ One dimensional hollow tu- A two-dimensional honey-
ructure rial bular structure comb lattice of graphene
Developed pore struc-  Solubility, magnetism, Surface atomic ratio (ap- Excellent electrical con-
ture, large specific sur- nonlinear optical proper- proximately 50% of the to-  ductivity, excellent thermal
P ) face area, strong selec- ties, superconductivity, tal number of atoms), the conductivity and mechani-
roperties tive adsorption capacity, etc strong interaction between cal  properties,  unique
good chemical stability, the carrier and the metal quantum tunneling effect,
high mechanical strength grain bipolar electric field effect
Chemical activation  Evaporation graphite  Graphite arc method, laser ~Mechanical stripping meth-
method, physical activa- method, benzene com- evaporation method, chem- od, graphite oxide reduc-
Preparing tion method, chemical bustion method and ex- ical vapor deposition meth- tion method, chemical va-
methos physical method, cata- plosion assisted gas od, template method, con- por deposition method,
lytic activation method, phase deposition meth- densed phase electrolytic electrochemical — method,
template method od, etc method, etc. arc method, etc.
Gas purification, gas Applications in cata- Fine chemical synthesis, Used in gas sensors, super
separation, solution de- lysts, optical materials, processing and conversion capacitors, solar cells and
Aoolioats colorization and purifica- semiconductors,  solar of petrochemical products, other fields.
ppiication tion, water treatment, cells, lubricants, cos- fuel cell and energy conser-
catalyst and carrier, metics, biological medi- vation, etc.

medical field

cine, etc.

(b) (©) (@)
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Fig. 1 Carbon materials of various types

(a: graphene; b fullerene; c: carbon nanotubes; d: graphite)
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Fig.2 Conversion (A) and H,-STY (B) of methanol decomposition over the catalysts.
(a) 27% (Cu,Cr, )/CNTs; (b) 27% (Cuy,Cr,)/AC; (¢)27% ( Cu,yCr,)/Si0,; (d) 27% ( Cu,,Cr, ) /y-AlLO;.
Reaction conditions: 0.1 MPa, CH,OH/Ar=2 : 1 (molar ratio) , GHSV=3 600 mL h™'g™" and 7T range of 463-503 K
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Fig. 3 Comparison of Ru catalysts supported on NCNTs

synthesized at different temperatures for NH, synthesis
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Fig. 4 Schematic diagram of size-controllable metal oxide NPs grown on RGO
(a) GO; (b-d) Me(OH) ,/GO-I, HP, N; (e-g) MeO,/RGO-I, HP, N. Gray balls: C atoms;

red balls: O atoms; blue balls: H atoms. Light blue sheets: metal hydroxide precursors; blue particles: metal oxides.

The disproportionate size of the NPs and the carbon hexagonal rings is designed for better readability.
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of H,0, under visible light
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Fig. 7 Proposed reaction mechanism for visible-light driven

oxidation of cyclohexane on C;N,/Au
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Fig. 8 Plausible mechanism of photoreduction of CO, into methanol catalyzed by GO-hexamolybdenum composite

(A color version of this figure can be viewed online)
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device under visible light irradiation
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Application and Progress of the Novel Activated Carbon
in the Field of Catalysis

NI Jun®, LUO Xiao-fang, ZHAN Yong, LIN Jian-xin
( National Research Center of Chemical Fertilizer Catalysts, Fuzhou University, Fuzhou 350002, China)

Abstract; The carbon material with its excellent performance and unique structure, has become a hot research
topic international. Its high specific surface and uniform pore size distribution can effectively improve the utilization
efficiency of precious metals. At the same time, the rise of new carbon materials also attracted people’ s attention.
Some applications of the general activated carbon, fullerene, carbon nanotubes and graphene in the industrial cata-
lytic reactions are introduced in this paper. It reviewed the carbon material as a catalyst and support practical appli-
cations and research progress in catalysis. Finally, we comment the future advances of carbon material in catalysis.

Key words: carbon material ; catalyst; carrier; progress



