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Fig. S1 (a, b) SEM images and (c) Nb 3d XPS spectrum of T-Nb20s nanosheets, (d) charge/discharge
curve of the T-Nb20s/Na3V2(PO4); full cell at the rate of 1C.
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Fig. S2  Original image of Fig. 1f shown for further analysis.
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Fig. S3 (a) Series HRTEM simulant images of T-Nb20s along the [6]0] zoon axis; (b, ¢) magnified images from the
orange box areas of Fig. S2; (d, e) IFFT filtered image from image (b, c).
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Fig. S4 (a1, b1) magnified images from the yellow dashed areas of Fig. S2, (a2, b2) the corresponding

strain mapping along z direction.
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Fig. SS EDS spectrums and TEM images of T-Nb20s before and after 1 C constant current charging.
(a, d) EDS spectrum and TEM image of the original T-Nb,Os; (b, ¢, ¢) EDS spectrum,

TEM image and element-content table of T-Nb,Os when charged to 3 V.
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Fig. S6 EDS spectrums and images of T-Nb20s before and after 0.2 pA constant current charging.
(a, d) EDS spectrum and TEM image of T-Nb,Os at 0 s, (b, e, ¢c) EDS spectrum, TEM image and element-content table of T-Nb,Os at 320 s;

(f) 0.2 pA constant current charging curve.
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Fig. S7 (a—c) IFFT image along 7 direction corresponding to Fig 4d—f, (d—f) the strain mapping along y direction

corresponding to Fig. 4a-c.
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Fig. S8 HRTEM images of T-Nb20s nanosheets before and after sodiation under +3 V charging.
(a) HRTEM image before sodiation and (a;.;) the corresponding strain mapping image;

(b) HRTEM image after sodiation and (b;.) the corresponding strain mapping image.
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Fig. S9 (a—c) FFT images corresponding to figure 4a-c in the main text, (d—f) magnified images from the

purple box area of figure (a-c), respectively

s6



(a) Nb (b)o Nb

Na

Counts
o

Si F Si
F

T T T T T T T T T T T y
.0 05 1.0 15 20 25 3.0 3500 05 1.0 1.5 2.0 25 30 35

o

Energy(keV) Energy(keV)
3.0 (c)
25 L g
% (150), d=4.24 A "
g .
50 . as1)
S :
b ), d=3.97 A
1.54 4
T T T v ZA =[5-10]
0 400 800 1200 1600

Timelsec
B S10 AMIESCHE 5a 3yt 4 [ B AL B R & (9 EDS i
Fig. S10 EDS spectrums collected from the yellow dashed circle area in Fig. Sa.
(a) EDS spectrum collected at 0 s and (b) EDS spectrum collected at 1400 s; (c) 0.1 pA constant current charging curve for in situ testing;

(d) Electron diffraction pattern taken from the yellow dotted circle area in Fig. 5a.
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Fig. S11  The first cycle charge-discharge curve at 0.1 pA tested in the in situ TEM cell.
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