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Fig. S1 Scheme showing the fabrication process of TizC2 MXene nanoflakes

Fig. S2 (a, b) Digital photos showing various patterns and shapes realized by 3D
printing. Scale bars: 5 mm
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Fig. S3 SEM images showing the morphology (urchin-like aggregation) of bare
NiCo-LDH in the absence of TisC>
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Fig. S6 XRD patterns of etched and exfoliated MXene. Inset showing the SEM image
of etched sample (left) and TEM image of exfoliated MXene (right)
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Fig. S7 Representative AFM image of exfoliated MXene flake
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Fig. S8 XPS survey spectra of NCPM and TizC> MXene
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Fig. S9 (a) XPS Ti 2p spectrum of NCPM. (b) XPS P 2p spectrum of NCPM
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Fig. S10 Optical microscopy images of printed filaments at different printing speeds
of (a, b)4mmstand (c,d)2mms™

Fig. S11 (a) Real photo of the evaporation process (¥ and @ denoting the printing
speed at 4 and 2 mm s2, respectively). (b) Low magnification SEM image of
filaments. (c, d) SEM images showing the microstructures of the 2 filaments. (e, f)
SEM images showing the microstructures of the @ filaments
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Fig. S12 Rheological property of the ink without adding CNT. Note that at a low

shear rate (below 0.1 s™%), the viscosity lies in the range of 0.6-30 Pa s, which is not
suitable for 3D printing
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Fig. S13 Rheological properties of the AC/CNT ink
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Fig. S14 N adsorption/desorption isotherm and the corresponding pore size
distribution (inset) of NCPM/CNT
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Fig. S15 GCD curves of the NCPM, NCP and NC at the current density of 1 A gt
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Fig. S16 (a) CV profiles of bare NCPM and bare CNT at a scan rate of 10 mV s2. (b)
The measured capacitances of NCPM ink and NCP ink at different current densities
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Fig. S17 Specific capacitances of the ASCs at different current densities

Fig. S18 SEM image of NCPM electrodes after 5000 cycles
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Fig. S19 (a) CV curves of the ASC full cell assembled using bulk electrodes at
various scan rates. (b) Rate capability of the bulk electrodes and printed electrodes.
(c) Cycling performance of the bulk electrodes
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Fig. S20 EIS analysis of ASC device. (a) EIS profiles before and after 5000 cycles.

(b) The Randles equivalent circuit model. (c) Fitting parameters of the ASC device
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S2 Supplementary Text
The mass ratio between positive and negative electrodes can be determined by the
following equation:

m*/m=(C xAV)I(CTxAV™)

where m*, C*, and 4V represent the mass, specific capacitance and potential window
of the positive electrode material; m~, C, and 4}~ stand for the mass, specific
capacitance and potential window of the negative electrode material. The optimized
mass ratio of positive:negative electrode can be derived at ~5.

S3 Supplementary Table

Table S1 Comparison of volumetric energy density performances between this work
and recently reported supercapacitor systems

Electrode material Evolumetri Asymmetljic Printing Refs.
(mWh cm-3) /Symmetric (Yes/No)
G-EC 1.35 Symmetric Yes [S1]
VN//VOx 0.60 Asymmetric Yes [S2]
TiO2/C/ITiIO2/MNO; 0.30 Asymmetric No [S3]
3D GCA 0.15 Symmetric Yes [S4]
VO,/rGO//G-VN/rGO 1.74 Asymmetric Yes [S5]
C/ICNT/rGO 1.43 Symmetric Yes [S6]
N-MCN/GH 1.12 Symmetric No [S7]
EGM 1.40 Symmetric No [S8]
(PEDOT)-cellulose paper 1.00 Symmetric No [S9]
TiN-FezN 0.61 Asymmetric No [S10]
VN/CNT 0.54 Symmetric Yes [S11]
G/PANI-paper 0.32 Symmetric No [S12]
Ni(OH). 0.59 Symmetric Yes [S13]
B-LIG 0.80 Symmetric Yes [S14]
MWNT 0.40 Symmetric Yes [S15]
AC/CNT/MXene-N/rGO 0.83 Symmetric Yes [S16]
C/MnO; 0.20 Symmetric No [S17]
6-MnO; 0.18 Symmetric Yes [S18]
K2Cos3(P207)2//Graphene 0.96 Asymmetric Yes [S19]
NCPM//AC 2.2 Asymmetric Yes This work
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