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Figure S1. Derivative curves of the five initial charge/discharge cycles of Sn,P5/C electrodes

cycled in a) NaClO,/EC:PC, b) NaClO,/EC:PC:FEC, c) NaPFEC:PC, d) NaPF¢/EC:PC:FEC, ¢)

NaPF¢/DEGDME and f) NaPF¢/DEGDME:FEC electrolyte.
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Figure S2. Galvanostatic curves of the 34th and 44th cycle at 1 A g and 2 A g! of the Sn,P;/C

electrodes in (a) 1M NaClO,/EC:PC:FEC and (b) 1M NaPF¢/DEGDME electrolytes.



Figure S3. SEM images of Sn4P;/C electrodes after 100 charge/discharge cycles in a)
NaClO4/EC:PC, b) NaClO4/EC:PC:FEC, c¢) NaPF¢EC:PC, d) NaPF¢/EC:PC:FEC, e)

NaPF¢/DEGDME and f) NaPF¢/DEGDME:FEC electrolytes.



Sn,P;/C after 100 cycles in

(1) 1M NaPFg in EC:PC

(2) 1M NaPF, in EC:PC + 5% FEC

(3) 1M NaClO, in EC:PC

(4) "M NaClO, in EC:PC + 5% FEC

(5) 1M NaPF in DEGDME
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Figure S4. X-ray diffractograms of the Sn,P5/C electrodes after 100 charge/discharge cycles in
the different electrolytes. The green bars indicate the position of the most intense peaks of the t-

Sn reference.



Figure S5. SEM (a) and BSE (b) images of Sn,P3/C electrode after 100 cycles in NaPF¢/DEGDME

electrolyte. The heavier elements are shown as brighter spots in the BSE images.
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Figure S6. Galvanostatic curves of the 1%, 27, 5t 10%, 50 and 100" charge/discharge cycles of
SnyP;/C electrodes cycled in a) NaClO,/EC:PC, b) NaCIO,/EC:PC:FEC, c) NaPF,/EC:PC, d)

NaPF¢EC:PC:FEC, e¢) NaPF¢/DEGDME and f) NaPF¢/DEGDME:FEC electrolyte.
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Figure S7. Electrochemical impedance spectroscopy of the Sn,P;/C electrodes cycled in the
different electrolytes after the 15 cycle in the discharged (desodiated) state. The two insets show

the equivalent circuit used for fitting the spectra and a zoom of the high frequency part.
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Figure S8. Electrochemical impedance spectroscopy of the Sn4P;/C electrodes cycled in
NaPF¢/DEGDME:FEC electrolyte after the 1%, 5%, 20% and 50% in the discharged (desodiated)

state. Inset shows a zoom of the high and middle frequency part.
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Figure S9. Electrochemical impedance spectroscopy of the SnyP;/C electrodes cycled in
NaClO4/EC:PC (a, b) and NaPF,/EC:PC (c, d) electrolytes after the 1%, 5%, 20 and 50" in the
discharged (desodiated) state. Images b and d are zooms of the high and middle frequency part of

figures a and c, respectively.
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Figure S10. Electrochemical impedance spectroscopy of the Sn,Ps;/C electrodes cycled in

NaClO4/EC:PC:FEC (a, b) and NaPF¢/EC:PC:FEC (c, d) electrolytes after the 1%, 5, 20t and 50

in the discharged (desodiated) state. Images b and d are zooms of the high and middle frequency

part of figures a and c, respectively.
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Figure S11. Coulombic efficiency of the Sn,P3;@C electrodes cycled in NaClO,/EC:PC:FEC,

NaPF¢/EC:PC:FEC and NaPF¢/DEGDME electrolytes.
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Table S1. Comparison of the electrochemical performance of our SnyP;@C electrodes and the data obtained from the literature.

Synthesis method | Material Electrode Electrolyte Voltage Reversible specific Initial Capacity retention (%, Ref.
formulation (active window [V | charge (current coulombic n° cycles) 4
material/cond. vs. Na*/Na] | density) efficiency [%]
add/binder) [%] [mAh g! (mA g)]
High energy SnyPs 70/10/20 (a.m./Super 1M NaClOy in 1.5-0 833 (100) without ~84% without ~100%, 100 cy. [1]
mechanical milling P/PAA) EC:DEC (1:1) + FEC® FEC
5% FEC 718 (100) with FEC @ | ~79% with FEC
High energy SnyP5/C (70/30) 80/10/10 (a.m./Super 1M NaPFg in 2-0 816 (50)? 77.3% 86%, 150 cy. [2]
mechanical milling P/CMC) EC:DEC (1:1) + 650 (100) ®
5% FEC 560 (200)°®
435 (500)®
349 (1000)®
Low energy ball SngP3;@amorphous | 70/10/20 (a.m./carbon | 1M NaClOy in 1.5-0 892 (100)? 86.6% 72.1%, 100 cy. [3]
milling Sn-P black/CMC) EC:DEC (1:1) + 543 (100)®
5% FEC 478.8 (200) ®
423.3 (500) b
317.7 (1000)®
245.2 (2000)®
165.0 (5000)®
58.2 (10000)®
Hydrothermal Yolk-shell SnsP;@C | 70/20/10 (a.m./carbon | 1M NaClO, in PC 2-0.01 711 (100)® 43.8% 65.2%, 50 cy. @100 mA [4]
method (10% C) black/PVDF) + 5% FEC 648 (200)® gl/
586 (400)°® 20%, 400 cy. @1500 mA
523 (800)° g!
455 (1500)°
379 (3000)®
High energy SnyP; 70/10/20 (a.m./Super IM NaClOy in 1.5-0 1131/ ~71%/79.6% / 30.3%/76.9% / 92.3%, [5]
mechanical milling P/PAA) EC:PC (1:1)/ 720/ 81.2% 50 cy. @C/10 ¢
+FEC/ 852 (C/20) ©
+ FEC +TMSP
Solvothermal SnyPs 70/20/10 (a.m./carbon | 1M NaClO, in 3-0.01 647 (50) 52.8% 24.9%, 10 cy. [6]
method black/PVDF) EC:DEC (1:1) +
5% FEC
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Solvothermal Sn4P3/rGO, 10.4% C | 80/10/10 (a.m./carbon | 1M NaClO4 in PC 3-0.01 775 (100) 46.6% 84.6%, 100 cy. [7]
method black/PVDF) + 5% FEC
Solvothermal SnyPs 60/20/20 (a.m./Super | 1M NaClO, in 1.5-0.001 | 510 (100) 59% 83%, 100 cy. [81]
method P/CMC-PAA) EC:PC (1:1) + 5% 464 (5000)
FEC
High energy Sny4P; / 0-30% TiC 80/10/10 IM NaClO, in PC 1.5-0.01 532.3, 0%TiC (100) 85.5% (0%TiC) 17.4%, 100 cy. (0% TiC) [9]
mechanical milling (a.m./acetylene +5% FEC ~495, 10%TiC (100) | 84.3% (10%TiC) | 41.1%, 100 cy. (10% TiC)
black/CMC) ~420, 20%TiC (100) | 84.1% (20%TiC) | 82.9%, 100 cy. (20% TiC)
~315,30%TiC (100) | 80.8% (30%TiC) | 94.5%, 100 cy. (30% TiC)
Purchased (Alfa- Commercial 80/10/10 (a.m./carbon | 1M NaClQ, in 1.5-0.01 520 —501 (100) 73.9% 90.2%, 120 cy. [10]
Aesar) SngPs/ MWCNT black/Na-alginate) FEC/DMC (1:1) 500 (200)
20% 464 (300)
397 (500)
259 (1000)
Aerosol spray SnyP;@C, 24% C 70/15/15 (a.m./carbon | 1M NaPFg in: 1.5-0 1) ~770 (100) 1) 90.7% @50 1) 82%, 120 cy. @100 [11]
pyrolysis + black/Na-alginate) 1) DME 2) ~600 (100) mA g! mA g!
thermal treatment 2) EC:DMC (1:1) 3) ~700 (100) 2) 72.7% @50 2) 54%, 110 cy. @100
3) EC:DMC (1:1) + mA g! mA g!
5% FEC 3) 59.8% @50 3) 95%, 120 cy. @100
mA g! mA g!
Ball milling Sn4P3/C, 12.5% C 80/10/10 (a.m./Super | 1M NaClOy in PC 2-0.01 ~600 (100) 82% @100 mA 77%, 200 cy. @500 mA | [12]
P/CMC) +5% FEC ~510 (200) gl gl
~450 (500) 65%, 200 cy. @1000 mA
~385 (1000) g'!
~255 (2000)
Solution chemistry | SnyPs 70/20/10 IM NaClO, in PC 2-0 749 (50) 72.7% 92%, 80 cy. @200 mA g | [13]
method (a.m./MWCNT/CMC) | + 5% FEC 659 (100) 82%, 50 cy. @500 mA g'!
591 (200)
501 (500)
399 (1000)
Hydrothermal Sn4P;-C, 19.4% C 70/20/10 (a.m./Super | 1M NaClO, in 2-0 721 (200) 60% 90.1%, 50cy. [14]
method P/PAA) EC:DMC + 5% 630 (500)
FEC 495 (1000)
390 (2000)
260 (4000)
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Solution chemistry
+ annealing +
solvothermal

Sn4P3@C yolk-
shell, n.d. %C

70/20/10
(a.m./acetylene
black/PVDF)

1M NaClO, in PC
+ 5% FEC

2-0.01

771 (100)
725 (200)
642 (500)
583 (1000)
508 (2000)

63.7%

90.9%, 50 cy.

[15]

Ball milling

Sn,P;@C, 6% C

80/10/10 (a.m./Super
C65/CMC)

1M NaClO;, in
EC:PC (1:1) + 5%
FEC

1.5-0.005

507 (100)
432 (200)
340 (500)
270 (1000)
180 (2000)
80 (5000)
10 (10000)

82.7%

44.9%, 100 cy.

Our
work

Ball milling

SnyP;@C, 6% C

80/10/10 (a.m./Super
C65/CMC)

1M NaPFg in
EC:PC (1:1) + 5%
FEC

1.5-0.005

505 (100)
432 (200)
345 (500)
270 (1000)
175 (2000)
85 (5000)
15 (10000)

80.7%

58.6%, 100 cy.

Our
work

Ball milling

Sn,P;@C, 6% C

80/10/10 (a.m./Super
C65/CMC)

1M NaPFg in
DEGDME

1.5-0.005

820 (100)
740 (200)

660 (500)

570 (1000)
200 (2000)
170 (5000)
75 (10000)

90.1%

43.1%, 100 cy.

work

a I8t cycle reversible specific charge

b average specific charge at the given current density

¢ current density used to calculate C-rate was not specified

d Capacity retention at the lower current density, unless otherwise stated
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