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Figure S1 shows the EDS spectrum of LNCAM1000 12h collected to evaluate the sample
stoichiometry, which is reported in Table 1 of the manuscript. The results confirm in a first
approximation the stoichiometry expected by the theoretical formula LiNio 2C0o.2Alo.1Mng 4502, with

molar ratio of 0.18, 0.2, 0.09 and 0.43 for Ni, Co, Al and Mn, respectively.
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Figure S1. EDS spectrum of the LNCAM1000 12h material. Inset shows atomic percent

composition. See Experimental Section in the Manuscript for acronyms.

Figure S2 reports the XRD patterns of the LNCAMS500, LNCAM1000_6h and LNCAMZ1000_12h
materials. The reference diffractogram of LiNio.4C00.15Alo.0sMno.4O2 (ICSD #166715) allows the
indexing of the most relevant peaks [1]. The XRD patterns reveal broad and asymmetric peaks for
the LNCAMS500 precursor that tighten and become more defined upon treatment at 1000 °C with the
formation of the LNCAMZ1000_6h sample. Thus, the final LNCAMZ1000_12h cathode material shows
a well-defined (003) main reflection at 26 = 18.72° as well as the (101), (006), (012), (104), (018),
and (110) planes at 20 = 36.67°, 37.82°, 38.32°, 44.46°, 64.48°, and 65.44°, respectively,

characteristic of the P3-type layered oxide structure [2].
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Figure S2. XRD patterns of the LNCAMS500, LNCAM1000_6h, and LNCAMZ1000_12h materials,
reference data of LiNio4Co00.15Al0.0sMno.402 (ICSD #166715) are reported for comparison and peaks

indexing [1]. See Experimental section in the Manuscript for acronyms.

Figure S3 shows the LSV measurment performed on the Li| EC:DMC 1:1 v/v 1 M LiPF¢|SPC-Al cell
used for determining the anodic electrochemical stability of the electrolyte. The LSV shows a small
increase of the current around 5 V vs. Li*/Li, while the full oxidative decomposition of the electrolyte
was detected only at around 5.2 V vs. Li*/Li. The obtained result is in agreement with various
literature reports [3-5], and confirms the stability of the electrolyte for the study in lithium cell of the

layered cathode within the voltage ranges used in this work.
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Figure S3. Linear sweep voltammetry (LSV) of the Li| EC:DMC 1:1 v/v 1 M LiPF¢|SPC-AI cell for
determining the anodic electrochemical stability of the electrolyte. Scan rate 0.1 mV s?. See

Experimental section in the Manuscript for acronyms.

Figure S4 displays the rate capability test of the LNCAMZ1000_12h electrode in lithium cell
performed by increasing the current rate from C/10 to 1C (1C = 298 mA g!) in terms of the selected
voltage profiles (Figure S4a) and capacity trend (Figure S4b). The voltage profiles in Figure S4a
show the expected sloped behavior and limited polarization of the (de)intercalation process, which
increases by current rate increment. The cell delivers reversible capacities of about 117, 109, 96, 80,
and 46 mAh g at C/10, C/8, C/5, C/3, and 1C, respectively, recovering a capacity of about 110 mAh
g when the C-rate is decreased back to C/10 after the 25" cycle (Figure S4b), thus suggesting

moderate rate capability and stability of the layered oxide cathode [6].
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Figure S4. Rate capability test carried out on a Li|LNCAMZ21000_12h cell in terms of (a) voltage
profiles and (b) corresponding cycling trend by using C/10, C/8, C/5, C/3 and 1C rates (1C =298 mA
gl). Voltage range: 2.5 — 4.8 V. Measurement performed with an additional constant voltage step at
4.8 V held until a current value of % of the initial C-rate was reached (CCCV mode). Room

temperature: 25 °C. See the Experimental section for acronyms.

Figure S5 reports the TGA measurement carried out on the carbon-coated silicon oxide (SiOx-C)
anode to evaluate the silicon/carbon ratio of the material. The figure shows an initial weight loss at
about 150 °C ascribed to the evaporation of adsorbed water in the sample, and a second weight loss
ranging from 500 to 780 °C related to carbon oxidation and CO> formation. The test reveals a residual
of about 25% in weight, which is mainly composed by SiO», and a carbon content of about 70%, in

agreement with data obtained in a previous paper [7].
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Figure S5. TGA curve of SiOx-C recorded under air flow in the 25 — 800 °C temperature range at a
heating rate of 5 °C min, reporting the obtained carbon weight %. See the Experimental section for

acronyms.

Figure S6 depicts the cycling behavior of the full SiOx-CI[LNCAMZ1000_12h coin-type cell in terms
of cycling trend, prolonged to 50 charge/discharge cycles, delivered at C/10 with N/P ratio of 0.91.
The cell shows high irreversible charge capacity at the first cycle, that is 294 mAh g, and discharge
capacity of 104 mAh g, with corresponding coulombic efficiency of 35%. Subsequently, the cell
delivers a capacity of about 80 mAh g after initial cycles, stabilized at about 70 mAh g* after 20
cycles and retained until the end of the test, with a coulombic efficiency approaching 85%. These

data confirm the need of further optimization of the electrode balancing to achieve higher cell capacity

[8].
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Figure S6. Capacity trend (right y-axis show coulombic efficiency) of the SiOx-C|EC:DMC 1:1 viv

1 M LiPFs|LNCAMZ1000_12h full cell with N/P ratio of 0.91 cycled at the constant current rate of

C/10 (1C = 298 mA g). Voltage range: 1.5 — 4.8 V. Measurements performed with an additional

constant voltage step at 4.8 V held until a current value of % of the nominal C-rate was reached

(CCCV mode). Room temperature (25 °C). See the Experimental section for acronyms.
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