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326

Na phosphides (Na3P) 262
Na plating/stripping processes 324
Na polymer single ion conductors 415,

417
Na+-conductive NaAlCl4.2SO2 inorganic

electrolyte 319
Na0.67(Ni0.23Mg0.1Mn0.67)O2 cathode 276
Na2/3Ni1/3Mn2/3O2 331
Na2Fe2(SO4)3 117
Na2Fe(SO4)2.2H2O 118
Na2MnFe(CN)6 331
Na2MnSiO4 120
Na2S6-NaNO3 317
Na2Ti3O7 259

anion doping 228–229
cation doping 230–231
micro-nano structure design

224–225
self-supported electrode design

225–228
surface modifications 224

Na2Ti3O7/C-BP composite anode material
259

Na3PS4 433, 438
Na3V2(PO4)2F3 298, 461
Na3V2(PO4)2F3 | HC cells 349
Na3V2(PO4)2O2F cathode 297
Na3V2(PO4)3 (NVP) 83, 370, 396
Na3V2(PO4)3 cathode 276, 282, 386
Na3V2(PO4)3 cells 393
Na3V2(PO4)3/C cathode 302
Na3V2(PO4)3/CoSe2 294
Na7V3(P2O7)4 102
NaxCoO2 54, 55
NaxCrO2 66, 69
NaxMnO2 55, 60
NaxMO2 363

NaxNiO2 61, 65
NaxVO2 65, 66
Na-active MPx 261
Na-carbonized wood composite electrodes

327
Na-CMC/Na-PAA binder 456
Na|graphite cells 344
Na-ion transference number 319
Na-K-GIC-carbon (Na-K-GC) coincidence

electrode 330
Na/Na2FeP2O7 full cells 396
Na||Na3V2(PO4)3 batteries 319
Na||Na symmetric cells 318, 319, 321,

344, 368, 371, 388
Na10SnP2S12 440, 441
Na2MP2O7 (M= Co, Fe, Mn, Cu, Zn)

93–97
Na2MPO4F (M = Fe, Mn, Ni) 107–110
Na3(VO1–xPO4)2F1+2x (0≤ x ≤ 1)

110–116
Na3SbS4 439–440
Na4M3(PO4)2P2O7 (M = Fe, Co, Mn, Ni,

Mg) 98, 102
Na[bis(fluorosulfonyl)-amide]-[1-ethyl-3-

methylimidazolium] [bis
(fluorosulfonyl) amide] ionic
liquid electrolyte 386

Na[dca] salt 388
Na[FSI]-[C2C1im][FSI] electrolyte 322
Na[TFSA]-[C4C1pyrr] [TFSA] electrolyte

396
Na[TFSA]-[C4C1pyrr] [TFSA] IL electrolyte

393
NaBDSB 345
NaBF4-[C2C1im] [BF4] 391
NaBOB 345
NaBSB 345
NaClO4 based electrolytes 348
NaFeHCFs 139, 140
NaFeO2 51, 54
NaFeP2O7-I 91
NaFeP2O7-II 91
nafion 424, 470
NaFSI–DME-based high-concentration

electrolyte 319



Index 529

NaMnHCFs 139, 140
NaMP2O7 (M=Fe, V, Ti) 91, 93
NaMPO4 (M = Fe, Mn) 80
NaNi0.35Mn0.35Fe0.3O2 | Na cell 350
NaNi1/3Fe1/3Mn1/3O2 | HC cells 350
NaNi1/3Fe1/3Mn1/3O2 (NFM) cathode

375
nanobelts 44, 45, 276, 287
nanocones 287
nanocrystalline/amorphous Na3P matrix

264
nanoflower-like MoS2/carbon nanofibers

(CNFs) 282
nanorods 43, 60, 105, 220, 266, 267, 281,

282, 285, 287, 290, 293, 294, 302,
303, 305

nanosized metal particles (M) 262
nanosized RP particles 254, 257
nanosized strategy 217
nanosphere-shaped Sn@C precursors

263
nanostructures 32, 33, 105, 114, 115,

152, 207, 209, 212, 220, 224, 225,
228, 229, 232, 246, 255–258, 263,
265, 267–269, 274, 275, 281, 283,
284, 290, 294–296, 300–302, 305,
308, 309, 323, 515, 517

NaPDHBQS 169
NaPF6-based electrolytes 317, 340
NaPF6-diglyme electrolyte 317
NaPF6-ethylene carbonate(EC) 321
NaPF6-glyme-based electrolyte 317
1,4,5,8-naphthalenetetracarboxylic

dianhydride (NTCDA) 163, 175
NASICON 79, 429, 431
NASICON-structured Na3V2(PO4)3 331
NASICON-type Na3MnTi (PO4)3 89, 90
NASICON-type phosphates 83
NaTDI/NaPDI salts 345
NaTi2(PO4)3

doping 234, 236
micro-nano structure design 232
modification strategies of 232
surface modifications 234, 235

NaVP2O7/NaTiP2O7 91

NaVPO4F 105, 107
NaxFey(SO4)z 116, 119
NaxMFe-PBAs

with one Na+ insertion sites 155, 156
with two Na+ insertion sites 154, 155

N-butyl-N-methyl-pyrrolidinium
dicyanamide IL electrolyte 388

NCS@rGO electrode 288
NCS/rGO composites 289
N-doped carbon matrix 256
N-doped carbon (NDC) nanoboxes 296
N-doped carbon nanosheets 286
N-doped carbon shell (r-Co9S8@NC)

285
N-doped hollow carbon nanotubes 457
N-doped rGO nanosheets 267
N-doping graphene 117
Ni1.8Co1.2Se4 nanoparticles 297
Ni1.8Co1.2Se4@C anode 297
Ni1/3Mn1/3Co1/3O3 (NMC) 331
Ni3S2 composite anode 286
Ni3Sn2 microcages 308
Ni-based metal-organic framework

(Ni-MOF) 286
nickel foam (NF) 265
nickel phosphides 267–268
nickel selenides 286, 295
Ni-doped Co/CoO/NC hybrid 275
NiMo3S4 nanosheets 290
NiS2 286
NiSe2 nanooctahedra 295
4-nitrobenzenediazonium (4-NBD) 259
nitrogen-doped carbon nanotubes 275
nitrogen-doped CNF 291, 300
nitrogen-doped graphene (N-RGO) 117,

228, 282
nitrogen-doped, yolk–shell-structured

CoSe/C mesoporous dodecahedra
294

nitrogen–phosphorus co-doped
carbon@CNT 454

nitrogen/phosphorus (N/P) co-doped
carbon (NPC) 292

N-methylformamide (NMF) 433
N-methyl pyrrolidone (NMP) 453, 455
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non-aqueous sodium-ion full batteries
482

carbon-anode-based 483–486
non-carbon-anode-based 486–492

non-fluorinated carbonates 363
non-halogenated salt ILs 386
n-type doping 181, 183, 188, 192

o
Ohm’s law 28
oil-based binder 452, 464
Olivine-type NaFePO4 81, 82
one-dimensional CoP/C nanocomposites

265
1D CuS nanowires 287
1D RP nanowires 247
one-pot electrospinning process 281
organic cathode materials (OCMs) 161

green cycle 162
reaction mechanisms 163

organic electrolytes 13, 36, 66, 152, 162,
166, 171, 173, 177, 178, 190, 192,
373, 383, 398, 420, 512, 513

organic liquid electrolytes 513
functional additives 358–372
high concentration electrolyte

372–373
local high-concentration electrolyte

373–376
low-concentration electrolytes

376–377
sodium salts 340–346
solvents 346

organic-ligand doping method 345
organic radical compounds 163, 188–192
orthorhombic SnS 279
overcharge inhibitors 369
oxygen-doped carbon nanotube

framework (a-CNT) 324, 326
oxygen-functionalized 3D carbon

nanotube network 324, 326
oxynitrides compounds 368

p
P@C-GO/MOF-5 electrode 455

P@CMK-3 composites 256
P@N-MPC material 256
PAN-based electrolyte 414
PAQS 169
partial fluorine ethylene–hexafluoro-

propylene copolymer
[P(VDF–HFP)] 454

partial fluorine ethylene–vinyl chloride
copolymer 454

P-based anode materials 249–250
p-benzoquinone (BQ) 166
PC/EMC electrolyte 350
PDCzBT 193
P-doping 9
peapod-like Fe7Se8@C nanorods 294
peapod-like Sb@N-C hybrid 303
3,4,9,10-perylene tetracarboximide

(PTCDI) 178
3,4,9,10-perylenetetracarboxylic

dianhydride (PTCDA) 175, 177
PF6-based electrolytes 391
phenanthraquinone (PQ) 166
phosphorene 249, 250, 252, 258, 260, 261
phosphorene–graphene composite 250
phosphorus allotropes 246–249
phosphorus anodes

Na–ion batteries 253–261
Na-storage mechanism 249–253
phosphorus allotropes 246–249

phosphorus polytypes 247
phosphorus-rich tin phosphide SnP3 264
pillar[5]quinone (P5Q) 166
plasticizing effect 427
ployquinone 170
pnictogens 246
PO4-FeO6 393
polar inversion strategy 177
polarity theory 450
polyacetylene (PAc) 182, 183
polyacrylate (PAA) 302, 455
polyacrylic acid (PAA) 12, 452–458
polyaniline (PANI) 8, 182, 185
polyanionic compounds 5, 17, 22, 79, 80,

90, 110, 111, 125, 363, 468, 476, 510
polyanion-type compounds 80, 121–125
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poly(anthraquinone-based sulfide)
(PAQS) 169, 171

poly(benzoquinonyl sulfide) 171
poly(benzquinoline sulfide) 171
polydopamine (PDA) 187, 295, 423
poly(3,4-ethylenedioxythiophene)

(PEDOT) 107, 259
polyethylene oxide (PEO) 190, 403, 407,

411, 420
polyhedron ZIF-67 precursor 265
polyimide (PI) 164, 177–181, 197, 463,

478, 479
polymer-electrolyte-based ASSSIFBs

498
polymer/graphene composite (PGC) 176
polymers of intrinsic microporosity

(PIMs) 192
poly(methyl methacrylate) (PMMA)

403, 420–421, 493, 494
polyolefins 398
polyparaphenylene 182, 186
polypyrrole (PPy) 163, 182–184, 234,

286, 480
polysulfide shuttle effect 404
poly(2,2,6,6tetramethylpiperidinyloxy-

4-vinylmethacrylate) (PTMA)
191

polythiophene 182, 188
polytriphenylamine (PTPAn) 186
polyvinyl alcohol (PVA) 190, 403, 411,

414
polyvinylidene fluoride (PVDF) 302,

414, 415, 452
polyvinylpyrrolidone (PVP) 403, 414
porous aromatic frameworks (PAFs) 192
porous carbon– Fe3O4/Na2FeP2O7

configuration 256, 274
porous CoFe2O4 nanocubes anode 460
porous Cu composite matrix 323
porous hollow microspheres (PHMSs)

303
porous nitrogen-doped carbon nanofibers

282, 300
potassium bis(trifluoromethyl-

sulfonyl)imide (KTFSI) 318, 368

potentiostatic intermittent titration
technique (PITT) 22, 81, 98

power density 14, 18–23, 25, 125, 173,
186, 188, 190, 197, 225, 228, 246,
276, 307, 339, 363, 398, 467, 473,
476, 478, 481, 482

P-rich iron phosphides 266
pristine graphite 205, 206
1,3-propane sultone (PS) 365
propylene carbonate (PC) 35, 100, 302,

321, 340
propylene carbonate-fluorocarbonate

386
proton acid doping 185
Prussian blue analogs (PBAs) 137–157,

288, 294, 317, 467, 474
Prussian blue-type cathode materials

510
pseudocapacitance-dominated Na+

storage mechanism 292
PTCDA-EDA/CNT 178
Pteridine derivatives 163, 196–197
PTMA 189–191
P2-type cathode material

Na2/3Mn2/3Ni1/3O2 463
p-type dedoping reaction 192
p-type doping 181, 188, 191
pyromellitic dianhydride (PMDA) 175
pyrophosphates 5, 79, 80, 90–105
pyrrolidine ILs 386

q
quantum dots (QDs) 44, 113, 225, 259,

280, 291
quasi-open-circuit potential (QOCP)

charge 104
quasi-solid SIBs 467
quasi-solid-state electrolyte 13
quasi-solid-state sodium-ion full batteries

13, 493–497
quaternary ammonium salt ILs 389
quaternary ammonium salt ions 384
quaternary phosphonium salt ions

384
quinone 6, 163–174, 180, 197
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r
rambutan-like hybrid hollow spheres

274
RCH2OCO2Na 316
rechargeable lithium-ion batteries (LIBs)

1, 315
red phosphorus 247

with conductive matrix 253–257
Na–ion batteries 253–258
Na-storage mechanism 249–253

redox shuttles 369, 370
reduced graphene oxide (rGO) 25, 86,

101, 107, 118, 124, 169, 204, 258,
259, 274, 284, 352

reversible redox reaction 35, 178, 189
rhombohedral Sb2Te3/C anode 298
ROCO2Na 316
R(OCO2Na)2 316
room-temperature pressurization strategy

259
RP@C anodes 256
RP coupled with single walled CNTs

composite (RP-SWCNT) 254, 255
RP/multiwalled CNTs composite

(RP/MWCNT) 254
RP nanodot/rGO nanocomposite 257
RP/Sb/Cu composite 256
Ruck’s fibrous RP 247
rutile TiO2 213, 216–218

s
safety-enhanced SIB 377
safety inspired additives 369–372, 377,

378
sandwiched phosphorene–graphene

structure 260
sandwich-like Ni2P nanoarchitecture

267
Sb nanoparticles@porous carbon 303
Sb2O3 278
Sb2O3 composite anode. 278
Sb2S3 nanocrystals 281
Sb2S3@CNF 281
Sb2S3/active carbon nanostructured

composite 281

Sb2S3/Bi2S3 281
Sb2Se3/Bi2Se3 291
Sb2Se3/CNT composite 291, 298
Sb@(N, S–C) hybrid 303, 304
Sb@C coaxial nanotubes 303
Sb@C yolk–shell nanospheres 303, 304
Sb/C fibers 303
Sb/C spheres 303
Sb/graphene nanosheets 303
Schiff base organic compounds 194–197
S-doped graphene (SG) 279, 280, 286
secondary batteries 188, 194, 249, 383,

392, 393, 398, 401, 408
SEI-forming additives 360–363, 377
self-assembly procedure 234
self-decomposition 144, 145, 147–148
self-healing electrostatic shield

mechanism 318, 368
self-heating processes 36
self-polymerizing microporous polymers

(PIMs) 193
self-standing SnS/C nanofibers membrane

anode 279
semi-conductive CoTe 299
shutdown-type additives 369, 371, 378
silicates 80, 116, 119–121
silicon materials 463
single-crystalline Cu2SnS3 nanosheets

290
single-walled carbon nanotubes

(SWCNTs) 166
sluggish redox reaction kinetics 245
Sn/C nanocomposites 300
Sn10Bi10Sb80 film 309
Sn4+xP3@(Sn-P) nanocomposite 263
Sn4P3/C nanocomposite 262
Sn4P3/graphene composite 263
Sn4P3/rGO hybrid 263
Sn50Ge25Sb25 film 309
Sn–Sb/C 308
Sn/Sb/Bi-based intermetallic compound

309
Sn–Sb nanostructures 308
Sn nanodots 300
SnO2-carbon fiber (SnO2-CF) 327
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SnO2@CMK-8 anode 456
SnO2@CMK-8 particles 456
SnO2@TiO2 anode 278
SnP3/C composite 264
SnSb–core/carbon–shell nanocables 308
SnS2/Co3S4 hollow nanocubes 286
SnSe quantum-dots 291
SnSe2/rGO sandwich structure 291
SnSe/SnSe2 291
SnS/SnS2 279
SO2-solvated molten complex 319
sodiated amorphous NaxP structure 253
sodiation/desodiation 44, 98, 115, 120,

206, 245, 250, 253, 261–263,
266–268, 274–279, 282, 285, 290,
295, 302, 307, 308, 393

sodium-air battery 18
sodium alginate (SA) 13, 452, 462
sodium-alloy-fluoride (SAF-Na) anode

368
sodium-based batteries 315
sodium-based Prussian blues (PB) 364
sodium bis(fluoro-sulfonyl)imide (NaFSI)

316–317, 319, 384
sodium bis(oxalate)borate (NaBOB) 345
sodium bis[salicylato (2-)]-borate (NaBSB)

345
sodium dibenzenesulfonic acid 186
sodium 4,5-dicyano-2-(pentafluoroethyl)

imidazolate (NaPDI) 345
sodium 4,5-dicyano-2-(trifluoromethyl)

imidazolate (NaTDI) 345
sodium-difluoro(oxalato) borate

(NaDFOB) 317, 344
sodium-free transition metal oxides

manganese oxides 47–48
vanadium oxides 43–46

sodium-inserted layered metal oxides
48, 51

mixed cation oxides 69–70
NaxCoO2 54–55
NaxMnO2 55–60
NaxCrO2 66–69
NaxNiO2 61–65
NaxVO2 65–66

NaFeO2 51–54
sodium-ion batteries (SIBs) 647, 509

anode materials 515
cathode materials 509, 511
electrochemical stability 512
electrolytes 511
ideal active material 509
low-cost and high-performance system

517
sodium-ion full batteries (SIBs) 467–506
sodium-ion full cell 13, 14, 105, 276, 468,

483–486, 491, 496
sodium-ion intercalation/deintercalation

process 43, 218, 237, 259, 260,
488

sodium metal batteries (SMBs) 11, 346,
355, 365, 383, 386, 398, 424

sodium–oxygen (Na–O2) batteries 315
sodium (salicylate-benzenediol)borate

(NaBDSB) 345
sodium salts 6, 12, 21, 33–36, 164, 169,

174, 177, 339–346, 384, 398, 408,
414, 421, 512, 513

sodium–sulfur (Na–S) batteries 18, 315,
327

sodium tetraphenylborate (NaBPh4) 87,
345

sodium trifluoromethylsulfonate (NaOTf)
319

sodium–vanadium fluorophosphates 79
soft carbon anode 210–211
soft X-ray absorption spectroscopy (sXAS)

140
soft X-ray photoelectron spectroscopy

460
sol–gel method 86, 88, 89, 96, 99, 100,

105, 107, 120, 121, 217, 234, 429,
432

solid–electrolyte interface (SEI) 53, 283,
298

solid electrolyte interphase (SEI) 245,
315

solid electrolytes 12, 32, 53, 83, 171, 175,
245, 283, 315, 331, 401–403, 405,
406, 420, 427, 429, 432, 433, 437,
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solid electrolytes (contd.)
439–441, 443, 444, 467, 495, 500,
503, 514

solid/ionic liquid electrolytes 171
solid polymer electrolytes (SPEs) 407,

408
PAN-based electrolyte 414
polyethylene oxide (PEO) 407–411
polyvinyl alcohol (PVA) 411–414
polyvinylidene fluoride (PVDF)

414–415
polyvinylpyrrolidone (PVP) 414

solid-state electrolytes (SSEs) 37
chemical stability 404–405
energy density 401–403
ionic conductivity 403–404
mechanical stability 406
polymer electrolytes 408, 427
sulfide-based 433, 434
thermal stability 406

solid-state sodium-ion full batteries 493
ceramic-electrolyte-based 498–503
composite-electrolyte-based 503–504
new types 504–506
polymer-electrolyte-based 498
quasi-solid-state battery system 493

solvent-separated ion pairs (SSIP) 372
solvothermal method 22, 33, 112, 114,

115, 234, 239, 258, 278, 287, 294,
298, 308

specific energy-power diagram 383, 384
spherical P2-Na0.6Co0.1Mn0.9O2 (NCO)

384
spray-drying method 86, 99, 109, 234
spray freeze 429, 432
standard ionization energy (SIE) 141
styrene butadiene rubber (SBR) 452,

461–462
succinonitrile (SN) 365
sulfidation 283, 285
sulfonate (–SO3Na) 173, 184–186, 344,

349
sulfur-assisting calcination strategy 285
sulfur-doped carbon foam (S-CF) 285
sulfur doping 229, 285

sulfurized polyacrylonitrile (SPAN) 284
supercapacitors 20, 25, 225, 249, 274,

295, 383, 384
super-concentrated electrolytes 513
supervalence cation doping 437
synchrotron XRD (SXRD) 53, 59, 220,

250, 305

t
ternary nickel cobalt sulfides 288
tetraalkylammonium cations 261
1,3,5,8-tetraazanaphthalene 196
tetracyanoaminodimethane (TCNQ) 197
tetracyanoethylene (TCNE) 197
tetraethylene glycol dimethyl ether

(TEGDME) 318, 330
tetrafluoroborate (BF4

−) 344, 383, 384
1,4,5,8-tetrahydroxy-9,10-anthraquinone

(THAQ) 166
3D carbon foam-supported Mo-doped

SnO2 nanoflake array 277
3D Cu nanowires 323, 324
3D dual continuous NDC conductive

networks 296
3D graphene–WS2 hybrid structure 283
3D hierarchical defect-rich NiMo3S4

nanosheet arrays 289
3D interconnected multi-walled carbon

nanotubes (MWCNTs) conductive
network 296

3D ionic/electronic pathways 285
3D Ni2P nanocomposite 267
3D Ni-supported Sb2O3 anodes 278
3D nitrogen-doped carbon nanofiber

networks 274
3D porous Al nanostructure 323
3D porous C@RP/graphene aerogel anode

material 257
3D porous hierarchical Co3O4 anode

structure 274
3D porous ion transport network 274
3D scaffolds/Na metal 325
3D VS4 nano-architectures 287
thermally-induced selenization process

293
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thin Ti3C2 nanosheets 259
thioacetamide-directed surfactant-assisted

reaction process 282
thiophene 187, 188
three-dimensional carbon framework

(CF) 398
Ti3C2 MXene flakes 286
Ti3C2Tx-coated carbon cloth 326
Ti doping 55, 65, 274
time-of-flight secondary ion mass

spectrometry (TOF-SIMS) 65,
363

TiNb2O7 203, 211, 217, 237–239
tin phosphide (Sn4P3) materials 261–265
tiny RP nanodots 257
TiO2 217
TiO2-B 214, 216
TiO2-B-OVs 215
TiS2 287
titanium-based anode materials

Li4Ti5O12 218, 221
Na2Ti3O7 221, 230
NaTi2(PO4)3 231, 236
TiO2 212, 217
TiNb2O7 237, 238

traditional electrolyte 37, 316–319, 372
transition metal oxides (TMOs) 5, 10,

17, 41–73, 137, 138, 144, 273, 482,
510

triethylene glycol dimethyl ether
(TEGDME)-NaCF3SO3 electrolyte
372

trifluoromethane sulfonate (OTf−) 344
trifluoromethanesulfonimide anionic

groups 417
trimethyl phosphate (TMP) 350, 371
trisaminocyclopropenium perchlorate

(TAC.ClO4) 370
tri(2,2,2-trifluoroethyl)phosphite (TFEP)

372
2D graphene material 259
2D Mxene material 259
2D phosphorene 249
two-step sequential ion-exchange method

294

two-step sodiation mechanism 250, 260,
299

u
ultra-dilute electrolyte 376, 378
ultra-small Fe7Se8 nanoparticles/N-doped

carbon nanofibers
(Fe7Se8/N-CNFs) 294

ultrasonic spray pyrolysis procedure 87
ultrasound sonochemical method 281
uniformly distributed Sb2O3 nanospheres

278
uniformly distributed SnS2 quantum dots

280
unstable SEI film 245
urchin-like CoSe2 nanorod assemblings

294

v
V5S8 nanosheets 287
vacancy 49, 50, 54, 55, 57, 58, 60, 61, 64,

65, 69, 87, 93, 122, 147, 151,
154–156, 213–215, 219, 280, 282,
403, 430, 436–439, 441

vanadium oxide 43–46, 273
vanadium sulfides 287
Van der Waals interactions 204
vaporization–condensation method 254,

256–258, 281
vinyl carbonate (VC) 363, 460
vinylidene fluoride–hexafluoropropylene–

tetrafluoroethylene terpolymer
[(PVDF–TFE–HFP)] 454

vinylidene fluoride (VDF) homopolymer
modification 453, 454

violet phosphorus 247
Visualization for Electronic and

Structural Analysis (VESTA) 83
VO2 microspheres 277
VS2 monolayer stacks layer-by-layer 287

w
water-based SBR/CMC 460
water molecules 6, 45, 64, 138, 141,

151–152, 154, 155, 510, 511
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water-soluble binders 12, 13, 458–460,
463

weak interface theory 450
wet chemical method 88, 221, 249
white phosphorus 246, 247

x
xanthan gum (XG) 463
X-ray absorption spectroscopy (XAS) 95,

140, 287
X-ray diffraction (XRD) analysis 61, 138,

250, 293, 436
X-ray photoelectron spectroscopy (XPS)

92, 289, 319, 355, 460

y
yellow phosphorus 247
yolk–shell Bi@C nanospheres 307

yolk–shell Bi@Void@C nanospheres
305

yolk–shell FeS2@C microboxes 284
yolk–shell like Ni2P nanoparticles

267
yolk–shell nanosphere Sn4P3@C

composite 263
yolk–shell Sn4P3@C nanospheres

263

z
ZEBRA-type sodium–metal halide

batteries 315
zero strain materials 218, 231, 489
ZIF-8-derived N-doped microporous

carbon (P@N-MPC) 256
Zn–Sb 308
ZnSn(OH)6 279


















