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Figure 1. (a) XRD patterns of microspheres depending on
the post-treatment time of the CoSe,—C microspheres at
400 °C, (b) HR-TEM image, (c) SAED patterns, (d)
elemental mapping images of CoSeO; microsphere[21],
(e) XPS Co 2p of CoSex-C, (f) XPS Co 2p of CoSeOx-C,
(g) XPS Se 3d of CoSe\-C, (h) XPS Se 3d of CoSeO,-C,
(i) TEM image, (j) elemental mapping images of
CoSeOx-C[23], (k) TEM image (i) HR-TEM image, (m)
SAED patterns, (n) elemental mapping images of
NiCoSeO@C[22], (o) TEM image, (p) HR-TEM image,
(q) SAED patterns, (r) elemental mapping images, and (s)
long-term cycle performance of FeSeOy-C-CNT micro-
sphere [24].
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Figure 2. (a) TEM image, (b) elemental mapping images, (c) cycle performance of Co,(OH);Cl microsphere[25], (d) TEM
image, (¢) HR-TEM image of Co,(OH);Cl@GS, (f) rate, (g) cycle performances of Co,(OH);Cl@GS and Co,(OH);Cl[26],
(h) TEM image, (i) elemental mapping images of Co,(OH);Cl-rGO microsphere[27], (j) XRD pattern, (k) TEM image of
Pb(OH)CI[28], Ex-situ XPS spectra of Ni(OH)Cl: (1) Ni 2p, (m) Cl 2p, (n) O 1s, (o) Li 1s, Ex-situ TEM images of
Ni(OH)CI electrode after the initial (p,r) discharge and (q,s) charge processes[29].

sttt Shu er al 2 AT HS 53l lead hy- Us 291 918l Ni(OH),2F NiCL | CV #H A
droxy chloride (PHOMICDE F43tel elol 5 9 2ol 99 hAshaict 2 2k, 2 v 3
g2 o] &= 22 22 A-83H3cH28]. &4 A8 A o]l% 229 ex-situ XPS, TEM 4=
" XRD Ao} g4 o|u|AE Figure 2()2F  §3) Ni(OH)Clo] F7|gtel RS- F Ni(OH)

(K)ol JeP it 3], Ex-situ XRD 248 53 NiClzﬁ’J nanocomposite FE| 2 HHZ AHE

% o] 23}e] #17]8ks} uhSe] wket LisPb, LIOH, o Zusigch Sd2 A A dojxs o
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and Park et al. -2 nickel chlorideE ALA| = o]& ot Z]Eo|2ujElg]o EE& &= A2 M
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2.1.3. Metal hydroxy carbonate
Zo|g< 7} Y|o| E(transition metal carbonates)
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[32]. Figure 3(2)9} (b)= 72} Cox(OH),COy/ RGO
9] ZHkA 74 5919 potential profiles¥} dQ/dV
AHZE YEhH, Figure 3(c)9} (d)= %17]19}8H vt
9] 9AIEl= potential | A ex-situ XPS Li 1s
spectras €Helgt ZAto|th. 574 potentialof A
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carbonate AA7} A 7|3FsF HFS- o]|& cobalt hy-
droxide®} cobalt carbonateZ U= AL 3H2ls}
itk Figure 3(e)-(2)= 471343} ¥h-g 5<¢ S84
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olm A Aotk XPS Autel mpb7FA| 2 cobalt
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T 0.1, 20 A gloA zZkzt 7+ f=F 1510, 445
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Figure 3. (a) 1 charge and 2™ discharge profiles, (b)
dQ/dV curves of Cox(OH),COs/RGO (50%) hybrid. (c,d)
ex-situ Li 1s XPS spectra obtained at various potentials.
Ex-situ TEM images of Co,(OH),CO3/RGO (50%) hybrid
electrodes at point (e) A, (f) D, (g) H[32]. Ex-situ XPS
spectra of c-NiFeHC obtained after the initial (h, j, 1)
discharge and (i, k, m) charge processes: (h, i) Ni 2p, (j,
k) Li Is, and (I, m) O 1s. (0) TEM and (p) elemental dot
mapping images of a-NiFeHC@C[33].
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4Li" + 4e” < 2M + Li,CO; + 2LiOH (M = Nj,
Fe), (2) LiCO; + (4 + 0.5x)Li" + (4 + 0.5x)e”
& 3Li,0 + 0.5Li,C, (x = 0, 1, 2), and (3) LiOH
+ 2Li* + 2¢ o Li,O + LiH. &g A= ujA3
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3 722 PR 7R e Aol 2§
ANZ S Qe S Ak, B A

o|F 7 rate 545 Ko}y /4 H nick-
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Q) AolZ BHE Uehgon, 0e ko
AR WEG0 A ghollAl 251 mA h g'o] Gk

chebet.
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2] 5= 2 EA A7]Se} vk wAY S0l AA
2 BA% 3 9Jth Lim and Park ef al & th&
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Figure 4. (a) SEM, (b) TEM, and (c) elemental dot
mapping images of HC-CoOHS. Ex-situ XPS spectra of
CoOHS for the fully (d,f;h) discharged and (e, g, i)
charged states: (d, e) S 2p, (f, g) O 1s, (h, i) Li 1s. (j)
Rate performances of CoOHS and HC-CoOHS, and (k)
long cycle performance of HC-CoOHS[35].
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Figure 5. (a) XRD pattern, (b) crystal structure, (c) SEM,
(d-f) TEM, and (g) elemental dot mapping images, (h)
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Figure 6. TEM images, SAED patterns, and elemental
mapping images of CoSSe-C obtained at the fully (a-d)
discharged and (e-h) charged states for the initial cycle:
(a,e) TEM images, (b,f) HR-TEM images, (c,g) SAED
patterns, and (d,h) elemental mapping images. Cycle
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vacancy-rich MoSSe@CM (v-MoSSe@CM). (m) TEM
and (n) elemental dot mapping images of v-MoSSe@CM.
(0) Ex-situ XRD patterns of v-MoSSe@CM electrodes at
various potentials. (p) Cycle performance of v-MoSSe@
CM applied as anode for KIBs[40].
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Figure 7. (a) TEM image, (b) HR-TEM image, (c)
elemental dot mapping images of CoSeO,-C nanofibers.
Ex-situ XPS spectra of CoSeOx-C nanofibers for the fully
(d,e,f) discharged and (g,h,i) charged states: (d,g) Co 2p,
(e;h) Na 2s, 3d, (f,i) Na 1s, (j) cycle performance, (k) rate
performance of CoSeOy-C nanofibers[41].
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Figure 11. Characteristics of FeSeO-C-CNT composite
microspheres obtained after the first discharge process: (a)
TEM image, (b) HR-TEM image, (c) SAED pattern, after
the first charge process: (d) TEM image, (¢) HR-TEM
image, (f) SAED pattern[24]. HR-TEM images and SAED
patterns of bare CoFe(OH)S at the fully (g,i) discharged
and (h,j) charged states: (g,h) HR-TEM images and (i,))
SAED patterns[45].
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Figure 12. CV curves of (a) first cycle, (b) second cycle
of FeSeO-C-CNT composite microsphere as anode for
LIBs[24], CV curves of (c) SnSeS@C, (d) SnSe-C as
anode for SIBs[46], CV curves of (¢) Co(OH)S@C, (f)
Co(OH),@C, (g) Co9S8@C, (h) the initial potential
profiles of Co(OH)S@C and b-Co(OH)S as anode for
KIBs[47].
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