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Fig. S1 XRD patterns of sepiolite (a), the intermediates after magnesiothermic reduction

reaction (b), and finally silicon products SNRs (¢).
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Fig. S2 SEM image (a) and EDS spectrum (b) of SNRs.
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Fig. S3 The dark-field TEM image of SNRs (a) and the corresponding EDS mapping of

elemental Si (b). The EDS spectra of area I on the background (c) and area II on the SNRs

(d).
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Fig. S4 Crystal structrues (lateral views) and the corresponding octahedral sheets (top

views). (a) Sepiolite, and (b) palygorskite.
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Fig. S5 SEM image (a) and XRD pattern (b) of palygorskite. SEM image (c) and XRD

pattern (d) of the final silicon products from palygorskite under the same preparation

conditions as sepiolite.
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Fig. S6 Raman spectrum of monocrystalline Si.
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Fig. S7 First cycle discharge/charge voltage profiles of prelithiated electrode for 20 min at
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a current density of 0.2 A g1

Typically, a SNR electrode was in direct contact with a lithium metal foil with electrolyte
injected between them. External pressure was applied on them. After prelithiation for 20
min, the SNR electrode was peeled off from the lithium metal and washed with acetonitrile.
Finally, the prelithiated SNR half-cell was assembled.

As shown by the first cycle discharge/charge voltage profiles, the prelithiated SNR
electrode didn’t have enough time to form full lithium alloy, and thus showed a plateau
corresponding to alloying of Si and Li. Right after the first cycle, the prelithiated SNR
electrode exhibited remarkably enhanced CE of 92%, compared to that of raw SNR
(~61%). The result clearly indicated that the insufficient initial CE of SNR electrodes could

be overcome by the simple prelithiation.
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Fig. S8 (a) Equivalent circuit of the electrochemical impedance spectroscopy spectra (R.:

the electrolyte resistance; Ry: the ohmic resistance in the interface of the SEI film; R.;: the
charge transfer resistance at the electrode-electrolyte interface; W: the Warburg impedance
term for the solid state diffusion of lithium ions; CPE1 and CPE2: the two resistors with
constant phase elements)!. (b) The relationship between Z’ and w™'? in the low frequency
region.

The fitted data based on the equivalent circuit showed that the electrode after 3 and 100
cycles possessed the R values of 108 and 72 Q, respectively, which indicate that the
electrode showed the faster charge transfer kinetics after 100 cycles. Moreover, the
relationship between Z” and @' in the low frequency region were plotted. The slope of
the curve represented the Warburg coefficient (o), which was inversely proportional to
the diffusivity of lithium ions.? The calculated o, values for the electrode after 3 and 100
cycles were 304 and 35 Q s712, respectively. The smaller o, of the electrode after 100

cycles suggested the better diffusion of lithium ions than that after 3 cycles.
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Fig. S9 (a) The cycling performance of the SNR electrode prepared with a ratio of active

material, binder, and conductive agent (6: 2: 2), corresponding to an active mass loading

of ~1.1 mg cm™2. (b) and the cycling performance of the SNR electrode prepared with with

a ratio of active material, binder, and conductive agent (7: 1.5: 1.5), corresponding to an

active mass loading of ~0.8 mg cm™2. All the measurements were carried out at current

densities of 0.2 A g! for the initial three cycles and 5.0 A g™! for the remaining cycles.



Fig. S10 Cross-sectional SEM images showing the volume expansion of the SNR

electrodes before electrochemical test (a) and after 100 cycles at 1.0 A g™! (¢).



Table S1 Summary for electrochemical performances of 1D nanostructrued Si anodes

synthesized by various methods in this work and in previous studies.

Loading

Si-based Rate Capacity retention mass Volumf: Methods Ref.
anodes performance 5 [eXpansion
(mg/cm?)
816 mAh g ' at 5.0 Self-templating
51 y—1 1 1 1
Si nanorods 478 mﬁh g lat|A gt after SQO 0.7 50% mvolveq in This
10Ag cycles, retention magnesiothermic work
~98% reduction
~700 mAh g!at 1.0 . . .
Carbon . e )Acid etching rapidly
coated Si 420 mpilll g atiA g after 1900 0.9 Retained  solidified eutectic Al-Si P
40Ag cycles, retention .
nanorods 0% ingot
~1038 mAh g! at
Mesoporous 664 mAh g™! at0.2 A g™! after 170 MWCNTS as a template A
. 5 . 0.9 - via a magnesiothermic
Sinanorod PROAg cycles, retention .
reduction
~70%
~3500 mAh g! at oo .
St nanowires [2100mARE 084 A g b afer20 | o |0, [P RES RO
o . . 0 vapour-solid template
at42Ag cycles, retention
o free growth methods
~90%
~1030 mAh g! at \Vapour-liquid-solid
. . 900 mAh g™! 2.0 A g7! after 1000 growth based on s
Si nanowires at 42 A g! cycles, retention 0.03~0.04/Aggregated anodized aluminum
~33% oxide templates
1287 mAh g! at .
. 600 mAh g [0.84 A g1 after 200 /nO templates-assisted |
Si nanotubes O . ~0.13 - chemical vapor
at21 A g cycles, retention deposition
~40% P
Carbon ~900 mAh g ' at 0.4 Electrospinning
coated Si 1900 mAh g™! |A g! after 90 I I followed by A
anotubes at 0.4 A g cycles, retention magnesiothermic
~50% reduction
~1363 mAh g ! at Electrospinning
—1 —1
Si nanofibers 500 mA_h1 g!' RO0Ag after' 300 0.4-06 L followeq by ' o
at 80 A g cycles, retention magnesiothermic
~70% reduction
~714 mAh g'at2.1 .
Si nanowires 521 mAh g7 A g after 500 1.1 - Egﬁgt?gg%?lézgio in [10
-1 . . 3
at42 A g cycles, retention
molten salts
~25%
~1326 mAh g! at
Carbon L1000 mAh g 1(0.15 A g after 40 Metal-catalyzed ’
coated Si » ) - - electroless etching of
. at 0.3 A g cycles, retention o
nanowires silicon wafers
~40%
Polvpyrrole ~611 mAh g'at0.3 Sol—gel nanocoating
coai]é)(i,Si ~150 mAh g! |A g! after 200 Partially  ftechnique followed by |,
anowires at3 A g! cycles, retention remained |magnesiothermic
~21% reduction
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