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Fig. S1 XPS spectra of the as-prepared LFS sample (a) Cls, (b) Lils, (c) Si2p, (d) Ols.
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Fig. S2 (a) SEM images of the LFS sample. (b-e¢) EDX mapping of the LFS sample.
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Fig. S3 Nitrogen adsorption and desorption isotherms at 77.47 K, (a)AB, (b) CNT and (c) KB, (the inset
picture are the related pore-size distributions).
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Fig. S4 Charge-discharge curves of (a) LFS@AB, (b) LFS@CNT and (c) LFS@KB.



Table S1 Fitted capacitance curve of nanocarbon as cathodes.

Charge Discharge
AB V=0.242 Ceypacitance2.293 =-0.254 Ceapacitance3.987
CNT V=0.117 CeapacitanceT2.192 V=-0.130 C_apacitancet4-354
KB V=0.025 Cepacitance™1.999 V=-0.026 C_apacitancet4.040

So the capacitance contribution curve of the nanocarbon can be fitted as according to Table S1,

Vvoltage = K-Ccapacitance +B (1)
from which we can get the capacitance contribution of the nanocarbon at each voltage dot as

Ccapacitance = (Vvoltage - B) /K (2)

The final capacity at each voltage dot are get by subtracting the capacitance contribution from the

original tested V,,;.-Specific Capacity curve,

Cﬁnal capacity — Ctest capacity — 20% Ccapacitance (3 )

(20% is the content of the nanocarbon in the LFS@nanocarbon composites).

Methods for measurement of the electronic conductivity

The electronic conductivities of Nanocarbons (AB, CNT and KB) were tested by the KDJ-1A four-
point probe instrument from Guanzhou Kunde Technology Co. Ltd. Nanocarbons were press into wafer

at 20 MPa, the relationship of tested V-I spectra is shown in Fig. S5.
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Fig. S5 The relationship of V-I tested by KDJ-1A four-point probe instrument for different nanocarbons

pressed into wafer at 25 °C.

The electronic conductivity was determined by the following equation:

%=%'W‘Ep'FW/s'FS/D'F; (4)

where o is the conductivity, V' is the voltage, [ is the current, W is the thickness of wafer (

W =0.08mm ), D is the diameter of wafer (D =12.7mm ), S is the probe spacing (S =1mm), F,, is the
correction factor of probe spacing (£, =1.005), F;,1s the correction factor of the thickness of wafer (
F, s =0.9664), Fy s the correction factor of the diameter of wafer (Fy, =4.2655) and F; is the
correction factor of temperature( £, =1.0187 when ¢ =25°C), respectively. The slope of V-I are get by
linear fitting of the V-I spectra and the value is 98.7, 26.3 and 15.0 for AB, CNT and KB, respectively,

which is used in equation (4) for calculation.

Due to the electronic conductivity of LFS is beyond the measuring range of the KDJ-1A four-point
probe instrument (measuring range: 5*10°~10* S cm), and LFS@AB, LFS@CNT and LFS@KB

electrode slices are fragile to be easily impaled by the four-point probe to make the readings of four-



point probe instrument inaccurate, the electronic conductivities of LFS, LFS@AB, LFS@CNT and

LFS@KB electrode slice are obtained by the following equationt!-2:

o =L/(S*R) (5)

where L is the thickness of electrode wafer slice (L=0.014 cm), S is the area (S = 7*0.5*0.5 cm?) and R

is the resistance (R = 25.5, 17.3 and 9.1 Q for LFS@AB, LFS@CNT and LFS@KB electrode slice,

respectively). For LFS , L=0.0442 cm, S==r*0.5*%0.5cm?, R=1*10°Q.
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