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Fig. S1. The top and side views of the adsorption configuration of LiO2 on (al)
W2C, (a2) W3Cs, (a3) W4Cs, (bl) W2CO2, (b2) W3C202, and (b3) W4C302 MXenes.
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Fig. S2. The top and side views of the adsorption configuration of Li2O2 on (al)
W2C, (a2) W3Ca, (a3) WaCs, (bl) W2COz2, (b2) W3C202, and (b3) W4C302 MXenes.

al

b

ow
@cC
@O0
OLi

> R4

s-4



Table S1. Formation energy Ey(in eV) of W2C, W3C2, and W4Cs.

Materials Et/eV
W2C —3.48
W3C2 —3.35
Wa4Cs —3.33
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Table S2. The adsorption energy Fads (in V) of LixO2 (x = 1, 2, and 4) on Wa+1Cnand

Wh+1CnO2.

Materials Eads(02) Eaas(LiO2) Eads(Li202) Eadas((Li20)2)
W2C —6.36 —15.52 —23.28 —-36.05
WiC2 —5.98 —-13.73 —20.84 —33.33
WiCs =5.77 -12.96 —19.63 —31.44

W20z —4.98 -11.84 —18.59 -30.27

W3C20:2 —4.74 -11.27 —17.70 —29.06

WiC302 —4.43 —10.61 —16.51 —27.62
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Table S3. The average length (in A) of the Li—O (dLi-0) and O—O bonds (do-o) in
Li02/Li20z2 and the adsorbed distance of LiO2/Li202 on Win+1Cn (dLi-sub/do-sub).

LiO2 Li202

Distance Free wW,C WsC, WiC; | Free W2C Ws(C2 WiCs

doo 1372 3153 3233 2703 | 1.597 2849 2876 2911
dio 1774 1845 2006 1946 | L.718 2491 2.344 2.396
dLi-sub \ 2.512 2582 2.461 \ 2244 2204 2.220

do-sub \ 1.628 1.416 1.581 \ 1.357 1.338 1.409
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Table S4. The average length (in A) of the Li—O (dLi-0) and O—O bonds (do-o) in
Li02/Li202 and the adsorbed distance of LiO2/Li202 on Wi+1CinO2 (dLi-sub/do-sub).

LiO2 Li202

Distanc Free W2CO W3C20 W4C30 | Free W20 Wi3C0  Wi4CsO

€ 2 2 2 2 2 2
1.37 1.59
do-o 1.274 1.286 1.304 1.336 1.312 1.303
2 7
1.77 1.71
dLi-o 2,126  2.053 1.977 2,112 2.172 2.203
4 8

dLi-sub \ 1.435 1446  1.499 \ 1322 1.262 1.284

do-sub \ 3373 3246 3322 \ 2672 2674 2722
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Table S5. Up., Uo, Uc, Norr> Mogr, and Nror (in V) for Wi+1Ch and Wn+1CnO2.

Materials Ubc Uo Ue TORR TOER NToT
W2C 3.67 4.70 6.44 1.04 1.74 2.77
WsCa 3.52 4.12 5.05 0.60 0.93 1.53
WaCs 3.18 3.69 4.47 0.51 0.78 1.29

W2COs, 3.12 3.60 4.14 0.48 0.54 1.02

W3C202 2.96 3.36 3.81 0.39 0.45 0.84

WiC302 2.83 3.08 3.46 0.25 0.38 0.63
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