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Fig. S1 a Schematic drawing about the structure of dca” and TCM?>~ions. b Possible position
of dca” and TCM? ions in the interlayer of TisC, Mxene
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Fig. S2 a XPS survey spectra of TisC2Tx/NasTCM and TisC2Tx. b High-resolution F 1s XPS
spectra of TizC2Tx/NasTCM (bottom) and TizC,Tx (top). ¢ High-resolution C 1s XPS spectra
of TisC2Tx/NasTCM (top) and TisC2Tx (bottom). d High-resolution Na 1s spectrum of

TisCoTx/NasTCM
b
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Fig. S3 The depth profiling of XPS characterization for TizC2Tx/NasTCM. The high-
resolution N 1s and Ti 2p spectra are exhibited in rows and the corresponding results in

columns fora0s, b 62sandc 124 s of

sputtering
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Fig. S5 HR-TEM images and the obtained interlayer spacing patterns of a, ¢ TizC2Txand b, d
TisC2Tx/NasTCM
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Fig. S6 Aberration-corrected HR-TEM image of the TizC,Tx/NasTCM.
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Fig. S7 The current response vs. scan rate. a The first three CV curves of TisC2Tx at a scan
rate of 0.1 mV s L. b The first three CV curves of TisC>Tx/NasTCM at a scan rate of 0.1 mV
sL. ¢ CV curves of TizC,Tx at the different scan rates
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Fig. S8 Equivalent circuit model of Nyquist plots. Re stands for electrolyte resistance, Rsg;
stands for SEI layer resistance, Rt stands for changer-transfer resistance, and Zw is warburg
impedance, which accounts for the inclined line
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Fig. S9 Kinetics analysis of the Na-ion storage behaviors of TizC,Tx. Separation of the
capacitance-controlled (blue region) and diffusion-controlled (gray region) for TizC2Tx. The

response of capacitive gradually rises as the scan rate increases of a0.1 mV s b 0.3 mV s%;
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Fig. S10 Kinetics analysis of the Na-ion storage behaviors of TisC2Tx/NasTCM. Separation of
the capacitance-controlled (red region) and diffusion-controlled (gray region) for TizCTx.
The response of capacitive gradually rises as the scan rate increases of a 0.1 mV s*; b 0.3
mVstc05mVstdo7mVste0dmVs:fimVs?
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Fig. S11 Top-view and side-view of an O atom adsorbed on 1 <1 TizC; surface at the top-site
(left), bce-site (middle) and fcc-site (right)

a

Fig. S12 The TisC,OF structure model. a side-view and b top-view of O and F atoms
adsorbed on the 3 %3 TisC> surface
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Fig. S13 The diffusion paths of Na-ion on the a TisCoTx and b TisC2Tx/NazsTCM surface. As
shown by the diffusion path, Na-ion moves to the most stable site, which has the minimum
adsorption energy of Na-ions
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Fig. S14 a Nitrogen adsorption-desorption isotherms of the YP80F AC. b The pore size

distribution of the YP80OF AC. The YP80F AC possesses a Brunauer-Emmett-Teller specific
surface area of ~2526 m? g !
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Fig. S15 Half-cell performance of the AC vs. Na metal, tested between 1.5-4.0 V. a CV
curves at different scan rates from 2 mV s to 20 mV s%, b Cycling stability at the current
density of 0.1 A g%, insert shows first seven GC/D curves
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Fig. S16 CV curves of TisC2Tx/NasTCM and AC electrodes at the scan rate of 0.5 mV s
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Fig. S17 CV curves of TisC2Tx/NasTCM//AC NICs in different anode/cathode mass ratios: a
1:1; ¢ 1:2; e 1:3. GC/D profiles of TizC,Tx/NasTCM//AC NICs in different anode/cathode
mass ratios: b 1:1; d 1:2; e 1:3

Table S1 The XPS elements measurement of TizC>Tx and TizCoTx/NagTCM

Samples C (at%)  Ti (at%) O (at%) F(at%) N (at%) Na (at%)
TisCoTx 35.3 29.4 19.8 15.5 0.0 0.0
TisCoTx/NasTCM 40.5 24.2 211 5.2 5.6 34

Table S2 Impedance parameters of TizCoTx—1, TizC2Tx—50, TizC2Tx—200 and
TisC2Tx/NasTCM—1, TizCoTx/NasTCM-50, TisC2Tx/NasTCM—-200

Samples Re (ohm)  Rsg (ohm) Ret (0hm)
TisCoTx—1 4.35 65.69 170.4
TisC,Tx—50 4.92 74.42 223.5
TisCaTx—200 5.23 336.10 365.9
TisCoTx/NasTCM—1 4.63 68.55 6.25
TizC2Tx/NasTCM—50 3.90 68.90 21.81
TizC2Tx/NasTCM—200 4.30 93.00 172.10
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Table S3 The adsorption energy (Eaqss) of O and F atom adsorbed on 1 <1 TisC, surface at the
top-site, bce-site and fec-site

Adsorption sites top-site  bcc-site fce-site
AEags (TisC2+0)/eV -7.36 -8.98 -9.74
AEags (TizsCo+F)/eV -6.42 -6.80 -7.20

Table S4 Summary of electrochemical performance for the pseudocapacitive oxides and
MXenes-based LIC and NIC devices

max energy density

device configuration Voltage . .

type - (Wh/kg)/max power  capacity retention
(anode//cathode) window density (W/kg)
Nb2CTx-CNT//LiFePO4 51 LIC 0-3V - 69.5% over 500 cycles
T-Nb20s@C//MSP-20 AC 152 LIC 1-3.5V 63/6500 75% over 1K cycles
Ti2C-MXene //YP17 AC [59 LIC 1-35V 50/600 85% over 1K cycles
CTAB-Sn@TisC2//AC 54 LIC 1-4V 105.6/10800 70% over 4K cycles
TIC-MXXemelit-doped porous Lic 045V 101.5/67500 829 over 5K cycles
Nb20s nanosheets//AC [56] NIC 1-3V 43.2/5760 80% over 3K cycles
V205s@CNT//AC 1571 NIC 028V 38/5000 80% over 0.9K cycles
Na-TisC2//AC 8l NIC 1-3.75V 80/6172 78.4% over 15K cycles
TisC2 MXene-CNT//Nao.4sMnO2 591 NIC 04V - 90% over 60 cycles
Bistacked-TisC2//AC 519 NIC 0.6-4 V 39/1140 84% over 4K cycles
T1sCoTu/Nas TCMI/AC-1:1 NIC 0-4V 84.3/14382 78.8% over 5K cycles
(this work)
T1sC2T/NasTCMIIAC-1:3 NIC 0-4V 70.1/1500 73.6% over 5K cycles
(this work)
TisC2T/Na; TCMIJAC-1:2 NIC 0-4V 97.6/16481 82.6% over 8K cycles

(this work)
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