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Fig.S1(a) XRD pattern of the NiCo,04 UHMS precusor.
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Fig.S2 Scheme for the advantages of this novel NiCo,O4 UHMS structure.
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Fig.S3 (a-b) SEM images, (¢) EDX spectrum and (d) XRD pattern of the Fe,O; sample.

SEM images indicate that the element Se would react with Fe,O; phase through an



ion-exchange process and form a more stable phase of FeSe,. Fig.S4a-b show the
morphology of the sample prepared under the same conditions for the FeSe, SF, except
that the Se powder was not added. The micron-pine dendrite with some particles after
the heating process were observed, and the obtained sample still maintain the orange
color of Fe,O;. This means that the Fe,O3 phase was relatively stable in the oleylamine
solution at high temperature. In contrast, the addition of Se powder noticeably altered
the morphology of the Fe,O; (Fig.3a-f). For the sample prepared by only adding the Se
powder, fibers with smooth surfaces were observed, with occasional large particles
located separately (Fig.S4c-d), which was totally different from the morphology of the
original Se powder (Fig.S4d, inset). This results indicated that the element Se would
reversibly thermally dissolve and recrystallize from the oleylamine solution, which
bring about the formation of the fibers structure. If FeCl; was used as the Fe source,
particles assembled by rectangle units without curly structure were obtained, which
indicated that only the Fe,O3 precusor without the Fe-ions can lead the formation of
such micron-snowflake and the curly structures. Based on the above results, it indicates
that element Se is relative active in the oleylamine during the heating process, which
could react with the Fe,O; through an anion exchange process to form the more stable

phase of FeSe,.



Fig.S4. (a-b) SEM images of the sample prepared under the same conditions for the FeSe, SF, except
that the element Se was not added. (c-d) SEM images of the sample prepared under the same
conditions for the FeSe, SF, except that the Fe,0; was not added. (e-f) SEM images of the sample
prepared by using FeCls as the Fe source.

To reveal the evolution process from Fe,O; micron-pine dendrite to FeSe, micron-
snowflake architecture, time-dependent experiments were carried out. SEM images for
the samples obtained at different reaction time is shown in Fig.S5. During the initial 20
min of accelerating heating from room temperature to 100 °C, the obtained sample still
maintains the micron-pine dendrite structure (Fig.S5a and b), which indicated that no
exchange-reaction was occurred at this stage. After 30 min of accelerating heating from
room temperature to 120 °C (Fig.S5¢ and d), few snowflakes formed that were grown
on the surface of the micron-pine dendrite. When the accelerating heating time was

reached to 50 min (Fig.S5c and d), more and more snowflake structures formed with



dissolution of the Fe,O; precusor, and the corroded pine dendrite can be clearly seen in
the SEM images (Fig.S5e-h). When the reaction temperature reached to 200 °C, well
defined snowflake structures were formed until totally dissolution of the pine dendrite
precusor (Fig.S5i-t). On the basis of our analyses, it can be inferred that this anion
exchange reaction accompanied by a morphology reconstruction process in our reaction
system. Fe,05 is thermodynamically less stable than that of the FeSe; in the oleylamine
solution. The thermally soluble element Se could react with the Fe,O; through an anion

exchange reaction to form the FeSe, phase by a morphology reconstruction.



Fig.S5. SEM images of the evolution from Fe,O3; micron-pine dendrite structure to FeSe, micron-
snowflake architecture prepared under different reaction time: after (a-b) 20 min; (c-d) 30 min; (e-
f) 50 min; and (g-h) 60 min of accelerating heated from room temperature, and after (i-j) 10 min,
(k-1) 20 min, (m-n) 30 min, (0-p) 40 min, (g-r) 50 min, and (s-t) 1 h at 200 °C.



Table SI. The specific capacitance comparison of other ASC full cells

ial
Sreli)la ASC Electrolyte Specific capacitance Ref
1 carbon//nickel oxide 6 M KOH 37F ¢! 1
2 AC//Co504 NSs-rGO 2 M KOH 46 F g! 2
3 GHCS//GHCS-MnO, 1 M Na,SO,4 245F g7! 3
4 GH//MnO,-NF 0.5 M Na,S0O, 41.7F g! 4
5 AC//AC-MnO, 0.5 M Na,SOq4 23.1F g'! 5
6 AC//Ni-Co oxide 1 M KOH 60F g! 6
7 CNFs//Ni3S,/CNFs 2 M KOH 56.6 F g! 7
8 rGO//NiO 1 M KOH 50F g! 8
AC//
1 M KOH 04 F g!
?  NiC0,0, NSs@HMRASs © 70.04F g ?
10 FeSe,//NiCo0,04 2 M KOH 71.7F g! Our work
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Fig.S6 Ragone plot of the fabricated (-)FeSe,//NiCo,04(+) ASC device.

Fig.S7 Optical photographs of the flexible current collector made from Scotch tape

with good electrical conductivity.
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