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Solvothermal Synthesis of Silicon Carbide Nanomaterials
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Abstract: The study on the preparation of a series of silicon carbide nanomaterials, including 1D nanowires,
nanobelts, nanorods, 2D nanosheets, hollow spheres, and so on, via solvothermal technique is summarized in this
article. Meanwhile, SiC@C composite materials can be produced in the case of excess carbon sources. Silicon
carbide nanomaterials can also be prepared by using waste plastics as carbon source, which provides a new route
to the recycling and reutilization of waste plastics. Moreover, the synthesis temperature can be effectively de-
creased by using iodine and sulfur as additives, indicating the unique advantage of solvothermal technique in the

preparation of silicon carbide nanomaterials.
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Fig.1 SiC nanorods (a) and nanocone (b) array
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Fig.2 SEM (a), low-magnification TEM (b), high-magnification TEM (c) and HRTEM (d) images of ultrathin

3C-SiC nanowires, the insert in (c) is the corresponding SAED pattern™
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Fig.3 SiC nanobelts prepared via solvothermal route, the scale bar in (b) presents 80 nm!
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Fig4 TEM (a~c) and HRTEM (d) images of SiC hollow spheres, the insert in (b) is the corresponding SAED pattern®?
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Table 1 Solvothermal synthesis of SiC nanomaterials

No. Reaction System Reaction Temperature / °C Final Products

1 SiCl,, CCly, Nal™ 400 3C-SiC nanorods

2 SiCl,, CCl,, K 400 3C-SiC nanorods

3 SiCly, C, Na™ 600 3C-SiC sphere-like nanocrystals
4 SiCly, CeCls, Na ! 600 3C-SiC nanospheres

700 3C-SiC nanowires

5 SiCly, C.HsOH, Li" 600 3C-SiC nanobelts

6 SiCl,, CH;0CH,CH,0CHs, Mg"w 600 SiC@C chain-like structure

7 SiCls, CaC,P! 180 2H-SiC nanoflakes

8 SiCl,, HOCH,CH,OCH,CH;, Magnesium belt!"” 600 3C-SiC nanorods and nanoneedles
9 SiCly, (CsHs),Fe, Na®™ 500 3C-SiC nanowires

10 SiCl,, CHBr3, Na-K 130 3C-SiC nanospheres

11 SiCly, CH;0CH,CH,0CH;, Mg, 650 3C-SiC nanowires

1, 10-phenanthroline

12 Si, dry ice, Na® 460 6H-SiC single crystals

13 Si, CCly, Na™ 700 3C-SiC nanowires

14 Si, C4Clg, Na?! 700 SiC@C nanowires

15 Si, C,Cly, Na, S 130 3C-SiC nanowires

16 Si, waste plastics, Mg, Na, S1¥ 350~500 3C-SiC hexagonal flakes or nanowires
17 Si, maltose or glucose , Mg, 120 3C-SiC wire-like and tower-like structure
18 Si,CHI;, Na & 230 3C-SiC nanowires

500 3C-SiC polyhedrons

19 FeSis, dry ice, Na™ 460 3C-SiC powders

20 Mg,Si, CCL,™ 450~600 3C-SiC nanoparticles

21 Poly(dimethylsiloxane) " 800 3C-SiC nanorods

22 CH,SiCl, P 600 3C-SiC nanobelts

23 Si0,, C,H;OH, Mg 200 3C-SiC nanowires
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