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pH
21 » (a) Schematic illustration for H-ARB and (b) Pour-

baix diagram of H,0 where dotted lines indicate the

=
-
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o
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kinetic-controlled electrochemical window. The ARB
operations for CuHCF||PPy, Mn0,||3D Graphene
Framework, and sub-nano NiO||N-doped Graphene
are illustrated together.

olty, YA AkstEd FAkstEo] pH=14 X
Z1e] HER A%t thH] oF 1.4 VellA A=A ¥k
< & & 907 Wil 1.6 Vi H-ARBE

A Ao, H2 HEst eHS 5%

A3} (pulverization) S Azl B Y=

LT

lo

NiO(sub-nanoscale NiO)¥} 247} =3 &
A& 747 % - = L= L83 H-ARB
7} 80 Wh/kge] oluf=] M=o} 21 kW/kgo]
=Y YEE Ho|HA 1073

§

%W ol %

i
| MnQ: /e-CMG Him
Separator and electrolyle

o-CMG fitm

212 » Schematic illustration for ARBs based on (a)
CuHCF||PPy and (b) Mn0>||3D graphene frame-
work. [Nature Commun., 2014, 5, 3007 and ACS
Nano, 2012, 6, 4020].
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2.19]] 7]£3F NiO| IN-doped Graphene¥}:
22 7799 HARBE UA-F&5728k= A
A|(nickel-metal hydride, Ni-MH) 2] @ 7]|3}st
W&ol AR 7448 Aotk Ni-MHE %
=2 HEPE YA F28HE(B-Ni(OH),) < ©]
|3l 5= Fadleol 2 F e 5
(M=LaNis, TiMn,, ZrMn, 5)< 0|83t} =4
HES- A, B-Ni(OH),7} B-NiOOHZ 23} = ™
Z2E9] gejrhgo] dojubal Mo| Z2EF}

uk-g-3to] T4 251 E(MH) 7L |t (8],

(=) B-Ni(OH), - H — B-NiOOH
(&) M+H — MH

(A B-Ni(OH),+M — B-NiOOH+MH

U (~200 Wh/kg)et &8 W=(~200 W/kg)
5 X7 2,0003] o]Fe] F - W o]Fol=

MH AA= T &
AR, B-Ni(OH),ollA T2 ES sl o]

22 A)7|A] =¥ y-NiOOH, s 2 4 0|7} Yo
UH A 35A (overcharging) 371 A AU
=i F A% dsldldo] A7 vt wEbA,
Ni-MH %]¢] oYz F=g Fo]arz} 130
mAh/g®] o] 28-S 2= B-NIOH).S thA
& AT AZER A E e A7) LS
&=L it
B-Ni(OH)& AL < 3l
2FslE(hydroxide) o] ThE ¢F T/ o/d 4%
shzo] s AFHAT 9-111. o F4Y
sk A FAkskE o dolgd F(slab) A
o]of T}tk S-0]-2(anion)¥ A A (crystal
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12! 3 » Crystal structure of layered double hydroxide (LDH).
[Adv. Funct. Mater., 2017, 27, 1605225].

110" W3 MMM

*

Q
~

#°ON ‘7€ "IOA 1Z0¢ isnbny



ooo ‘ Special Theme

H

S

E*M T7| Fixje} ATt

<FAksHE(layered double hydroxide, LDH)
2 B8t 3K AY=E Q18] LDHY
glstale pATE ghEd (TM?)1-nx(TM*)
nx(OH),Ix(AMy(HO)I2 FAHc}, 2ol

Hs}o]2(Ch), F1tol2(s0),
T tFHAl 2Y  deH,
2ol FE Holg&e dHUL 3+= 4
3P Ev= A o dn (32" 3).

2 S 15 AT HAA Nidk Cog o]
&3l $H/d¢k LDH (NC-LDH)E ©]-&-3f] thakgh
ARBZ} B 15|31 1T} [10,11]. Ni 2+0f|A] 4+
7R Arskr WskE kA 2 89S 7HA
231, Cox= 3+& A3trt g =o] A A
Al Z7 T2 Hstel] 7|oeh= Ao = X

d g ATE 40 5 29 B %

ZAbo] 2(NOy),
EFxko]2(COs%)

o

(¢

$o

ot A7 NC-LDH®} Fe;O.8 242t & -

S o7 FAF ARBE ~200 mAh/ge] =&
L%, 1.2 vEe 2 A4y, 11 5 - 44
o] 7bsst A=Y 54, 193] - W o] %
o 70% 7t=Fe] 7] &S Al A
W 58S ke AR Bugt (T" 4). 9]
o 2 187 - AW - LY SAL F
A BAHoM A7= A WIS AAFY =

wlEol2kar Bk (101,

Fe;OZ2 A1) Zn &S &0 2 AR
sto g 1.7 vEe 1Ay 4
2 Baglon, ofeh 2 NGk 54 Zn/
Zn(OH),®] #l=2 # & (redox couple) 9] %

2 A9(-1.25 V vs, SHE)o]| 7|23l Ao 2 o]

s 5 vk (2" 5). §9, LDHE &3

2032 Coin Cell

=

MC-LDH
- FeayOgFe(OH)p

Mixture
Case

-]
Clen dooriae: Efficanney (%)

Cumrent Density: § 4 g™

[i] H 4 [] ] 10
Cyche Murmbers (x1000)

1214 » (a) Schematic illustration of a 2032 coin-type ARB
cell consisting of the NC-LDH cathode and Fe;0.an-
ode, (b) the galvanostatic charge/discharge profiles
measured at different current densities, and (c) cy-
cling performance measured at 5 A/g. [Adv. Energy
Mater:, 2018, 8, 1703572].

Aol AHR-HE ol F/RE M3}
o NC-LDH®] F3tell 923t Sol&o] A

7151814 Adsell mAlE FFe] wlg FHE
< = I}, 2ol =7|(effective radius),
Z3H(charge) 5% FH3HA &ol2] Ae o
w2t AApo) Aol S 4 2] Al
7)) w2t A& A (crystallinity) o] DE}A| 3L o]
A4l o3l a7 &S] WA (trade-

o7} ke e BF 18 - 1EY 24
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0 M B B 10 15 80 HO 30
Capacity (manhg')

Digcharge Capacity (mihg')
g 8

IAg  SAg! TAg SAg
B0
» NC-CT
S0 NC-NOY
® NC-ATT
® NC-S0,*
L v T T T T T T T T
] n an xn &) a0
Cycle Nurmbesr

11215» (a) Galvanostatic charge/discharge curves and (b)
cycle lives at 3 A/g of NC-LDH cathodes with differ-
ent anions. [ChemSusChem, 2020, 13, 6546].
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1216 » (a)-(c) Mg-ARB pereformance of §-Mn0,. (a) Galva-
nostatic charge/discharge profiles, (b) cyclability, and
(c) high-resolution scanning transmission electron
microscopy images at the fully-discharged stage. (e)
Crystal structure of Xerogel-V;0s at discharged (left)
and charged (right) stages. (f) Grand-potential phase
diagram with different activity values of H20 and dif-
ferent amount of Mg present in Xerogel-V,0s. [Nano
Lett., 2015, 15, 4071 and Nano Lett., 2016, 16, 2426].
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12! 7 » (a) Crystal structure of V4013 and its X-ray diffraction
pattern. (b) Cyclic voltammetry curves, (c) galvano-
static charge/discharge profiles, and (d) cycle lives.
Diffusion paths of Zn ion (e) with and (f) without
water. Corresponding (g) cross section area of Zn
ion and (h) calculated kinetic barrier with and with-
out water. [Adv. Energy Mater:, 2019, 9, 1900083].
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