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Synthesis and application of carbon-based hollow nanomaterials

ZHANG Xing-Miao, ZHANG Wei, LI Wei "
( Depariment of Chemistry, Fudan University, Shanghai 200433, China)

Abstract: Carbon-based hollow nanomaterials have recently become one of the hot research topics because of their
unique structures, outstanding physicochemical properties and potential applications. The design and synthesis of
novel carbon-based hollow nanomaterials have important scientific significance and wide application value. The
recent researches on designing of synthesis, structure, function and applications of carbon-based hollow
nanomaterials are reviewed. The common synthesis strategies of carbon-based hollow nanomaterials are briefly
introduced. It is described in detail about the structural designing, material functionalization and main applications
of carbon-based hollow nanomaterials. At the end of this review, the current challenges as well as opportunities in
the synthesis and application of carbon-based hollow nanomaterials are discussed.
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Fig. 2 Synthesis of phenolic resin microspheres
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Fig. 3 Synthesis of hollow Carbon Nanostructures

via a “Silica-Assisted” Strategy'*”’
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Fig. 4 Silica-assisted polybenzoxazine coating strategy for the synthesis of N doped hollow carbon spheres (a) ;

SEM images of as-obtained products (b - f) ]

BeAl, AT S BRUAREA E A R R B A 3- R I/ TP REAR IR TR (3-AF ) B 7 VA ] £ 28 (O BIRER
BOFR R SR T 22 5 im0 P A 2 T R R R AR AR (1 5) PO, FEKRT NH,OH TR AR R



. 46 - b 70N N =SS N = SR ¢ 012 &

3-SR I A PR 19 3R 5 R B 3-8 R I/ Y RE IR Ok A AN S0 L, okl 3-AF ISR AR
AR R R TR 3-AF M, BIRRBSERY @ @R AWRIRSA LS, BT AR Y 3-AF A]
PR, A0 3-SR M P AR Bl SRR 28 A P R f Ak LS RT AR S 0 Y 3-AF Bk, DL AL
3-AFREOUBR, R AR R AR AR AR ] g — PRI 2 50 )R 3-AF BR, R rT AR R A 2528 )2 25 0ok
R WTARRBE T — Rl BRI T E W E 22 0Bk, AL, IT4ER, JET Swher 5 MR G WM
PRERISL P REITERSY, flin, RZEMRSSINE, hE G & R A BRI T A AL

R,

B5 FA3SEFER PEMEMRNESEREEOBIK

Fig.5 Fabrication of multi-shells hollow carbon spheres using 3-aminophenol/formaldehyde resin'™’
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Fig. 6 TEM image of super-thin hollow carbon spheres
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Fig.7 Schematic illustration of the fabrication (a) and TEM of images of super-thin hollow carbon spheres(b, c)
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Fig. 8 Fabrication of mesoporous carbon structures via a carbon/silica composite shell method!*"
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Fig. 9 Fabrication of mesoporous carbon spheres via a micelle assembly strategy
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Fig. 10 Fabrication of ArSO,H-mesoporous hollow carbon spheres'*!
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Fig. 11 (a) Fabrication of silicon nanoparticles confined in double-shell carbon nanoparticles;

(b) Corresponding TEM image of the material, with the selected area electron diffraction (SAED) pattern in the inset;

(¢) Structural change of the material during the charge-discharge process'*!
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Fig. 12 Schematic illustration of the fabrication of HPCS/Co0O/S and cycling performance
of HPCS/Co0/S for Li-S battery'®!
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Fig. 13 (a) TEM images of gold nanoparticles trapped inside hollow carbon nanospheres;
(b) Lithium deposition process inside the hollow carbon structure;

(¢) Corresponding TEM images of the lithium disposition at different stages'®”’
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Fig. 14 (a) Schematic illustration of the synthesis of PtCo@ C Yolk-shell micro-spheres;
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(b) TEM image; (c) EDX mapping images of PtCo@ C Yolk-shell micro-spheres
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