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Table 1. ENMs for SIB cathodes and preparation conditions. Acronyms: ADHP (ammonium dihydrogen phosphate), AV (ammonium vadanate), Ac2O (acetic
anhydride), CAc (citric acid), CrNits (chromium(III) nitrate), DIW (deionized water), EtOH (etanol), FeNits (iron (III) nitrate), GNHs (graphitic nanohorns), NaAc
(sodium acetate), NaDHP (sodium dihydrogen phosphate), NaF (sodium fluoride), NaNit (sodium nitrate), MnAc: (manganese (II) acetate), MnNit2 (manganese
(IT) nitrate), NiNit2 (nickel(II) nitrate),OxAc (oxalic acid), PEO (polyethylene oxide), PVAc (polyvinylacetate), PVP (polyvinyl pyrrolidone), SDBS (sodium dodecyl
benzene sulfonate), VITP (vanadium(V) oxytripropoxide).

Spinnable solution Spinning conditions Heat treatment(s)
ENM type Feeding Applied Distance Oxidation Annealing Ref.
Polymer Solvent(s) Precursor(s) rate voltage (cm) °C/h) (°C/h/gas)
(mL/h) (kV) 5
350/2
Naz;s(Fer2Mni2) Oz PVP EtOH+DMF NaAC+FeNitstMnAcz 0.8 20 11 500/2 -- [S1]
900/2
Nao4MnO PVA DIW NaAc+MnNit -- 15 12 120/ -- [S2]
a044MnO> c aAc+MnNit 400-900/1
NaCrO2 PVP EtOH+DIW NaNit+CrNits 1.08 15 16 450 900/Ar [S3]
500/Ar
NasV2(POx)s/C PEO DIW NaDHP+AV+CAc -- -- -- -- 800/Ar [S4]
300/3/Ar
NasV2(POx)s/C PVP DIW NaDHP+AV+CAc -- 15 18 - 800/8/Ar [S5]
NaVPO4F/C PVP DIW+OxAc NaF+AV+ADHP 1.08 15 18 400/2 700-800/2-8/Ar [S6]
EtOH+OxAc 150/2/Ar
NasV2(POx)s/C PVP DIW Na2COs+V20s5+ADHP 0.6 30 -- - 750-900/6/Ar [S7]
700/3/Ar
VO/C PVAc  EtOH+AcO VITP! 0.5 28 20 - 300-350/0.5—- [S8]
3/Ar+air

! Graphitic nanohorns (GNHs) are incorporated in the spinnable solution as a conductive additive.
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Table 2. Main parameters describing the performance of cathode ENMs in SIBs. Acronyms: CB (carbon black), HC (hard carbon), PVDF (polyvinylidene fluoride).

Electrode composition Spec1.f1c Curr(?nt Rate capability Currefnt Capac.lty After
ENM type Ref. or sbecifics capacity density (mAh/e) density retention cveles
P (mAh/ g) & (0/0) Yy
Nazs(FerzMmiz)O:  [S1] Na2’3(Fe”ﬂ\gg_lfg_?g+CB+P VDE 195 0.1C 167 0.1C 86.4 80
NaosMnO:  [s21  NawuMnO=CBAPVDE 69.5 10C 120 1C - 140
80:10:10
108.8 10
NaCrO: [S3] 87.2 50 - - - -
NaCrO:/HD full cell 112.8 0.1C
-- 103 0.1C 77 2C
NasV2(POs)s/C [$4] 3 20 20C -- --
NasV2(POs)s/C+CB+PVDF 115.0 0.1C 106.2 0.2C
NasV2(POs)s/C [S5] 80:10:10 103.0 2C 95.7 -
NaVPO:sF/C [S6] Binder- and collector-free 126.3 1 61.2 50C 96:5 ;togg
112.0 1C 94.1 100
NasV2(POs)s/C [S7] Binder- and collector-free 76.9 100 101.4 5C
92.1 20C
VO,/C [S8] Binder-free 107 -- - -- -- -
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Table 3. ENMs for SIB anodes and preparation conditions. Acronyms: AcA (acetic acid), CoAcz (cobalt(Il) acetate), DMF (N,N-dimethylformamide), EtOH (etanol),
FeAc: (iron(Il) acetate), FeAcAcs (iron(III) acetylacetonate), FeNits (iron(Ill) nitrate), HC (hard carbon), MnAc: (manganese (II) acetate), PAN (polyacrylonitrile),
PMMA (polymethyl methacrylate), PVP (polyvinyl pyrrolidone), RFuA (refined fulvic acid), SnCh (tin chloride), SUr (thiourea), TEOS (tetraethyl orthosilicate), TBT
(tetrabutyl titanate), vac (vacuum).

Spinnable solution Spinning conditions Heat treatment(s)
ENM type Feeding rate = Applied voltage Distance = Oxidation Annealin Ref.
Polymer Solvent(s) Precursor(s) (mL;gh) PP (1eV) 8 (cm) °C/h) C/h /gas;g
C0304 PAN DMF CoAcz 1.41 15 11 600/2 - [S9]
y-Fe20s:5i PAN DMF FeAc+TEOS 1.41 15 11 600/2 - [S10]
v-Fe203/C PAN+PMMA DMF FeAcAcs 0.9 20 15 280/3 600/3/N2 [S11]
TiO:/C PVP EtOH TBT 8.5 10 - - 550/3/Ar [S12]
TiO2-Sn/C PVP DMF+AcA TBT+SnCh 0.38 15 15 200/2 600/4/Ar+H> [S13]
250/2/vac
SnS2/N-5-C PVP DMF SnCh 0.3 16 15 250/2 (1:4 SUr) ! [S14]
580/8/vac
SnS/C PVP DMF SnCh 0.3 18 15 280/2 258/;/?5:;{2 [S15]
Sn/N-C PAN+PMMA - SnCh - 15 - 250/5 700/1/N2 [S16]
MnFex0s@C PAN DMF MnA c+FeNits 1.2 15 15 280/2 2 250/1/N> [S17]
700/1/N2
HC PAN+RFuA DMF - 1 25 20 280/1 800-1500/0.5/N2  [S18]

! Sulfidation step in vacuum.
2 After treatment upon N2 atmosphere.
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Table 4. Main parameters describing the performance of cathode ENMs in SIBs. Acronyms: CB (carbon black), CMC-Na (carboxymethyl cellulose Na), ECFs

(electrospun carbon fibers), HC (hard carbon), PAA (polyacrylic acid), PVDF (polyvinylidene fluoride).

Electrode composition Spec1-f1c Curr(?nt Rate capability Curre.nt Capac-lty After
ENM type  Ref. or specifics capacity density (mAh/e) density retention cveles
P (mAh/g) & (0/0) Yy
Co30s Co:0++CB+PAA 724
(CoO) [59] 75:17:8 (576) 09mA/g - N 71 30
N 1-Fe205:8i+CB+PAA
yFe05Si  [S10] 03010 400 C/20 350 C/20 85 70
#Fe:0s 290 0.1C 230 2C 78 50
vEeO/C IS pgEerstpYDE ~150 0.1C ~ ~ <30 50
55:25:20
Ti B+PAA
TiO/C  [S12] 1ozg%:‘+1§‘ 1*(') 165 2A/g 240 200mA/g 100 1000
TiO»Sn/C  [S13] Tloz'sr;f;OiBOJrPVDF 255 50mA/g 190.8 1A/g 95.4 1000
SnS2/N-S-C+CB+CMC-
1 A 5A 74 2
SnS:/N-5-C  [S14] Na ® P0mA/g gf(l) 045A //g 00
70:20:10 &
Sng/C [si15] Dnder afr;jecouedor' 563 50mA/g 230 2A/g 90.2 100
Binder- Ilector-
SwN-C  [Sle] Dinder afr;jeco ector 633 200mA/g 483 2A/g - 1300
Binder- Ilector-
MnFe:0i@C [S17] Dnder a;jeco ector 504 100mA/g 305 10A/g 90 4200
HC S18] Binder- and collector- 248 100mA/g B B 91 100

free
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Table 5. Electrode ENMs for supercapacitors and preparation conditions. Acronyms: AcA (acetic acid), CNTs (carbon nanotubes), DMAc (dimethyl acetamide),
ChlIF (chloroform), DIW (deionized water), DMF (N,N-dimethylformamide), EtOH (etanol), GNPs (graphene nanoplatelets), HCSA (camphorsulfonic acid), MnAc2
(manganese (II) acetate), MnAcAc2 (manganese (II) acetylacetonate), PAN (polyacrylonitrile), PANI (polyaniline), PBI (polybenzimidazol), PEO (polyethylene
oxide), PInd (polyindole), PPy (polypyrrole), PSF (polysulfone), p-TSA (p-toluenesulfonic acid), PVP (polyvinyl pyrrolidone), VOAcAc: (vanadyl acetylacetonate).

Spinnable solution

Spinning conditions

Heat treatment(s)

ENM type .. Feeding rate Applied voltage Distance Oxidation Annealin Ref.
Polymer Solvent(s) Additive(s) (mL}gh) PP V) 5 (cm) °C/h) C/h /gas;g
Porous C PAN DMF -- -- 10-25 -- 280/1 700-800/0.5/N2>  [S19]
500-970/3/Ar
Porous C PAN+PVP DMF -- 1.0 15 12 280/5 850/1/COs [S20]
300-500/5/N2
Porous C PAN+PVP DME -- -~ 20 15 300/2 500-970/1/N=  [S21]
850/1.5/CO2
Porous C PBI DMAc - -- -- -- -- 700-850/0.5/N2  [S22]
Porous N-C PAN+PVP DMF - 1.5 20 20 300/3 850/3/Nz [S23]
. 250/1/Nz
Porous N-C PAN+PVP DMF 5i0x -- 15 15 -- 800/2/N> [S24]
Porous C A3-size PAN DMF ZnCl -- 25 20 280/1 800/1/Ar [S25]
Porous C PAN DMF Biochar 1.0 18 25 280/6 1200/2/Ar [S26]
Porous C-GNPs PAN DMF GNPs - 15 - 280/1 800/1/inert [S27]
PANI-CNTs PANI+PEO  HCSA+ChIF CNTs 0.6 5 25 -- -- [S28]
PInd/CNTs PInd+PEO  ChlF+p-TSA CNTs 0.5 15 15 -- -- [S29]
PANI-coated C/CNTs PAN DMF CNTs 1 15 15 250/1 800/2/N: [S30]
PPy+GO
CNY@PPy@rGO PAN DMF 1.8 18 15 280/5 1000/2/Ar [S31]
(subsequently)
V205 PVP AcA+EtOH VOAcAc 0.2 10 10 300-500/0.25 -~ [S32]
MnO: PVP Alcohol+DIW  Mn(CH5COO)2 0.3 10-15 8 -- 480/3/Ar [S33]
80/8 550/2/N:
Porous C-MnO PAN DMF MnAcAc: -- 10 17.5 290/2 850/2/N> [S34]

! Followed by SiO:2 etching.



Appl. Sci. 2019, 9, 1049 7 of 11

Table 6. Main parameters describing the performance of electrode ENMs in supercapacitors. Acronyms: AE (acqueous electrolyte ,2 M KCl), CB (cabon black), PTFE
(polytetrafluoroethylene, OE (organic electrolyte, 1 M LiClO4 in PC), PVDEF (polyvinylidene fluoride).

Electrode Specific Current Scan Capacity Energy
o . . . After o
ENM type Ref. composition capacitance density rate retention eveles capability
or specifics (F/g) (Alg) (mV/s) (%) Y (Wh/kg)
Porous C [S19] Self-standing 120 1 - -- -- —
Porous C [S20] Self-standing 148-222 99.6-99.8 1000 13.1-33.6
Porous C [821] Self_standing 221 -- - = == o
Porous C [822] Self_standing 35-202 -- - - -- -
Porous N-C [823] Self_standing 148-198 1 == 104 5000 =
Porous N-C [S24] Self-standing 242 0.2 -- 99 5000 -
Porous C
Ao [S25]  Self-standing 120-140 - 10 - - -
Porous C [826] Self_standing 37.6 0.5 - - - -
Porous C-GNP [S27] Self-standing 86.1 90 1000 -
385 0.5 -- 81.4 1000
PANI-CNTs [S28] Self-standing 259 100 . . -
PInd/CNTs [829] Self_standlng 476 1 == 95 2000 17
PANI-coated [S30] ) 1119
C/CNTs Self-standing 748 10 98 2000
CNYe@PPye@erGO  [S31] Self-standing e -- 2 86 10000 -
V205+CB+PVDF 190 (AE) 5
Va0 [532] 80:10:10 250 (OF) 01 > - - 78
MnO2 [S33]  On flexible support 645 0.5 — 95 2000 -

Porous C-MnO [S34] PAN separator 200 2.5
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Table 7. Electrospun photo-catalysts for WS and preparation conditions. Acronyms: AcA (acetic acid), AcAc (acetylacetone), AmT (ammonium tungstate), CEHX
(copper-2-ethylhexanoate), FeAc: (iron(Il) acetate), FeNit (iron(IIl) nitrate nonahydrate), DMAc (N,N-dimethylacetamide), DMF (N,N-dimethylformamide), EtOH
(etanol), GC (gold(III) chloride), MeOH (methanol), PAN (polyacrylonitrile), PVA (polyvinyl alcohol), PVAc (polyvinylacetate), PVP (polyvinyl pyrrolidone), TEHX
(tin-2-ethylhexanoate), TEOS (tetraethyl orthosilicate), TIP (titanium (IV) isopropoxide), TBT (tetrabutyl titanate), TB (titanium(IV) butoxide).

Spinnable solution Spinning conditions Heat treatment

ENM type Feeding rate Applied voltage  Distance Temperature Ref.
Polymer Precursor(s) Solvent(s) (mL/h) (1eV) (cm) °C)

TiO: PVP TB AcAc+tMeOH - 15 15 400-700 [S35]
TiO:2 PVP TIP AcA+EtOH 2.5 12 12 600 [S36]
TiO/ITO PVA TIP AcA+DMF 0.25 8 9 300, 500, 700 [S37]
N-TiO2/TiO2@FTO PVAc TIP+urea AcA+DMAc 1 30 10 450 [S38]
TiO2-CuO PVP TBT+CEHX AcA+EtOH 0.3 19 18 450 [S39]
TiO2-SnO2 PVP TBT+TEHX AcA+EtOH - 19 - 450 [S40]
TiO2-WOs-Au PVP TBT+AmT+GC AcA+EtOH - 15 15 520 [S41]
CNT-TiO2/FTO PVAc TIP AcA+DMAc 1 30 10 450 [S42]
C-Co-TiC PVP TIP AcA+EtOH - - - 950 [S43]
Fe2Os/FTO PVA FeNit water 0.2-5 15-21 20 450-600 [S44]

Fe203:Si/FTO PAN FeAc+TEOS DMF 1.41 15 11 600 [S545]
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