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Introduction Positive Electrode

Fiber-based micro-supercapacitors (F-mSCs) are new
members of the energy storage family, which facilitate SCs -MorphoVogy
with flexibility and expand their application to fields such Reactions between Mn?*, carbon and KMnO, led to the formation of MnO, :
as tiny, flexible and wearable devices. One of the biggest  2MnO4 + 3Mn?" + 2H,0 SMnO, + 4H*
challenges for F-SCs is to enhance the energy density (E)  4MnO, + 3C + H,0
and keep the flexibility at the same time. (t
Here, for the first time we assembled a kind of fiber-
based asymmetric micro-supercapacitors (F-asym-mSCs)
with two different graphene fiber-based electrodes. The
excellent electrochemical performances (59.2 mF/cm? and
32.6 mF/cm?, respectively) of both electrodes offered a
chance to achieve high performance two-ply Fr-asym-mSCs.
The potential window of Fr-asym-mSCs was expanded to 1.6
V, and both of the area energy density (E, , 11.9 ygWh/cm?)

- 3 Figure 1. (a) - (d) Surface morphology of GMF1 observed by SEM, scale bar: 10 ym, 1 ym, 500 nm, and 150 nm. (e) and (f)
and volume energy denS|ty (EV’ 11.9 mWh/cm ) are the Cross-section images of GMF1 observed by SEM, scale bar: 10 ym and 1 um. (g) - (J) Elemental mapping images of GMF24 by

highest E ever reported in F-SCs. The F-asym-mSCs exhibit =~ EDAX, scale bar: 10 ym
good cycling stability with a 92.7% Initial capacitance

4MNO, + CO,2 + 2HCO;

retention after 8000 cycles and can be integrate into a fier-  *Characterization ‘Electrochemistry
like device to realize the flexibility of fibers. (a) o () - - (a) — tonvs
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Figure 2. (a) XRD spectra of neat GF, GMF1, GMF5, GMF9, and
MnO, comparing with standard XRD peak of &-MnO,. (b) Raman
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Figure 3. (a) CV curves of GMF9 at different scan
rates, inset: cartoon illustration of F-mSC. (b) CV
curves of neat GF, GMF1, GMF5, GMF9, and GMF12
at 100 mV/s. (c) GCD curves of neat GF, GMF1, GMF5,
GMF9, and GMF12 at current density of 0.1 mA/cm>.

Figure 4. (a) and (b) Cross-section images of GCF observed by SEM, scale bars: 5um and 1um . X
(c) CV curves of GCF at different scan rates. (d) GCD curves at different current densities. '
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MmSC observed by SEM, scale bar: 50 um. (c) Surface image of two-ply F-asym-mSC observed
by SEM, scale bar: 200 ym. (d) CV curves of GMF and GCF in three-electrode system (vs.
Ag/AgCl). (e) CV curves of parallel F-asym-mSCs at different potential windows (scanning rate
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