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Abstract
Turbostratic graphene exhibits high chemical reactivity due to its interlayer misalignment and
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weak interlayer coupling, and thus shows promising application prospects in energy storage, elec-
trocatalysis, and conductive network construction. Biomass precursors are excellent carbon sources
for the preparation of turbostratic graphene because of their high carbon content and wide availa-
bility; however, existing preparation methods for turbostratic graphene cannot efficiently convert
biomass precursors into turbostratic graphene. In this work, carbon thermal shock was employed
to rapidly prepare turbostratic graphene using leaves as the precursor by taking advantage of its
transient thermal-shock characteristics associated with rapid heating and cooling on the millisec-
ond timescale. The effects of shock power and pulse frequency on the structural evolution of the
products were further investigated. A moderate shock power was found to be beneficial for reduc-
ing product defects and improving crystallinity, whereas a high pulse frequency was favorable for
decreasing the number of graphene layers. This study provides a new approach for the preparation
of biomass-based turbostratic graphene, offering a reference for its subsequent large-scale control-
lable preparation.
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Figure 1. Carbon thermal shock technology and product characterization: (a) Schematic illustration of the apparatus;
(b) Schematic illustration of the synthesis process; (c) Synthesis process at 800 W; (d) Synthesis process at 1000 W;
(e) Synthesis process at 1200 W; (f) Synthesis process at 1400 W; (g) Temperature-time evolution curve during the
shock process; (h) TEM image of the product; (i) HRTEM image of the product and the local lattice fringe spacing
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Figure 2. Pore structure characterization of turbostratic graphene: (a) N2 adsorption-desorption isotherm; (b) Pore size distri-
bution curve derived from the BJH desorption branch
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Table 1. Specific surface area and pore structure parameters of turbostratic graphene
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Figure 3. Raman spectra of the products at different powers and the variation of Ic/Ip: (a) Raman spectra of the leaf precursor
and the products obtained at 800 W, 1200 W, and 1400 W; (b) Corresponding variation curve of Ic/Ip with shock power
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Figure 4. Raman spectra of the products at different frequencies and the variation of Ic/I2p: (a) Raman spectra of the leaf pre-
cursor and the products obtained at 30 Hz, 120 Hz, and 240 Hz; (b) Corresponding variation curve of Ic/Iop with pulse frequency
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