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m Synthesis Method for Silicon Nanocrystals

The Si nanocrystals were synthesized from the brown rice husks (BRHs) through the sequential
processes of the BRH calcination, HCl treatment, and magnesiothermic reduction. Firstly, through the
calcination of BRHs at 500 °C for 2 h under air atmosphere, the BRH ashes were obtained. Then, 3 g of BRH
ashes were stirred in 10 % HCl (45 mL) for 2 h to remove the metal ions impurities. Soon after, HCl-leaching,
the leached BRHs were filtered, washed, and dried at 150 °C for 12 h in an electric oven. The obtained
semitransparent SiOz products were subsequently transferred into the alumina crucible, and were annealed
at 700 °C for 2 h in a muffle furnace under air atmosphere. Thereafter, the SiO2 nanopowders were collected
by using a centrifugal separator, and were reduced to the nanocrystalline Si (nc-Si) powders via the
magnesiothermic reaction method. To perform the reduction process, the SiO: nanopowders (1 g) were
mixed with Mg powders (0.2 g); and then, the mixture powders of SiO2 and Mg were annealed at 700 °C
for 2 h in a tube furnace under Ar atmosphere. Then, the resultant products were stirred in dilute solution
of 1 M HCI (HCI: H20: EtOH = 0.66 : 4.72 : 8.88 molar ratio) for 8 h to eliminate the Mg:Si and MgO. As
soon as completing the HCI treatment, the products were reacted with 5 % HF for 1 h to remove the residual
and/or newly formed SiO:. Finally, the nc-Si powders were obtained through filtering, washing, and drying
processes.

H Synthesis Method for Activated Carbon

Activated carbon (AC) nanosheets were derived from BRHs via the calcination with the KOH
activation treatment. Firstly, the BRH ashes were obtained through the carbonization of BRHs at 500 °C for
1 h in air. Thereafter, 4 g of the BRH ashes were mixed with 12 g of KOH to produce the mixture of KOH
and BRH ashes. The mixtures were then annealed at 700 °C for 2 h in an encapsulated alumina crucible
under air ambiance. Subsequently, the annealed mixtures were stirred in deionized water for 8 h to
eliminate the entrapped potassium compounds. Finally, the resultant products were filtered, rinsed, and
dried to collect the AC nanosheets.

H Compositional Properties of nc-Si, AC, and AC<nc-Si>AC
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Fig. S1. EDX spectra of (a) nc-Si, (b) AC, and (c) AC<nc-Si>AC nanocomposites. The inset in each figure
depicts the tabulated result of main species involved in each product.

From the energy dispersive x-ray (EDX) analysis, the Si nanocrystals, AC nanosheets, and AC<nc-
Si>AC nanocomposites are confirmed to possess their main species of Si, C, and Si-C, respectively (Fig. S1).
The additional peak from Mg in AC<nc-Si>AC arises from MgO precipitates that were formed during the
magnesiothermic reduction process. The presence of Pt peak is thought to emerge from coating of
conductive Pt for SEM measurements.

Hl Comparison of Electrochemical Performances of Various Si-based Nanocomposites

Table S1. Key LIB Performances of Various Si-based Nanocomposites for LIB Anodes.

Measurement Initial Capacity
Resource Material Condition Capacity Retention Ref.
[mAh/g] [mAh/g]
. ) 429 at 200 mA/g  This
Rice husk AC<nc-Si>AC 100 mA/g 716 after 100 cycles  Work
. . 537 at 100 mA/g
Rice husk Si/C 100 mA/g 1256 after 200 cycles [S1]
Rice husk . 760 at 0.1 A/g
+ Commercial pSI/C/rGO 0LA/8 1684 after 80 cycles (521
Rice husk . 830 at 1 A/g after
+ Commercial Si/rGO 005 A/g 1695 200 cycles [53]
Rice husk . 1031 at 0.5 A/g
+ Commercial SYCN/CNT 0148 2062 after 100 cycles [54]
Bamboo Leaf . 1400 at 8.4 A/g
+ Commercial SIeC/GO 210mA/g 2678 after 50 cycles (53]
All . 425 at 100 mA/g
commercial Si/G/MW-CNT 100mA/g 1606 after 100 cycles [56]
Al Si@C 200 mA/g 1713 0%6at200mA/g o
commercial after 50 cycles
All . 364 at 1 A/g after
commercial SirGO/CFP 1A/ 2844 500 cycles [58]
All . 1640 at 0.1 A/g
commercial SI8SI0JG 0LA/ 2080 after 140 cycles [59]
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