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Supplementary Figure 1 | Phase characterization of MXenes and MAX phases. X-ray
diffraction patterns of Nb2CTy, TizC2Tx, and Mo2Ti2C3Tx MXenes and their MAX phase precursors.

The three MXenes all show clear characteristic diffraction peaks and match well with previous

reports™ % 3, demonstrating their high quality and purity.

Supplementary Figure 2 | Morphology characterization of MXenes. TEM images of (a)
Nb2CTy, (b) TizC2Ty, and (c) Mo2Ti2C3Tx MXenes. They all show ultrathin 2D morphology.
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Supplementary Figure 3 | Photographs of MXene hydrogels. (a) Photographs of TizCaTx
hydrogels with 30, 50, 70, 80, and 90 wt.% MXenes transferred from the original vials shown in
Fig. 2a. (b) Photographs of TizCoTx MXene hydrogels (80 wt.%) with different shapes. The fiber-
shaped hydrogels show great flexibility, which allows for patterning letters “TCD”. Scale bar: 1

cm.
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Supplementary Figure 4 | Photographs of MXene hydrogels. Photographs of TizC2Tx MXene
hydrogels self-assembled in different solutions. (a) Without DMSO, the as-prepared TisCzTx
hydrogel in 0.1 M H»SOs is weak, and hydrogel cannot even form in 1 M H>SO4. (b) Without
H2S04, the TisCoTyx hydrogel in 26 vol.% DMSO is soft and easily broken, whereas in the mixture
solution of 26 vol.% DMSO and 0.1 M H2SOs, the obtained TisC2Tx hydrogel shows the best

mechanical strength. The mass content of TisC2Tx MXene in these experiments was 80 wt.%.
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Supplementary Figure 5 | Photographs of MXene hydrogels. Photographs of TisC>Tx hydrogels
self-assembled in mixture solutions of 0.1 M H2SO4 and DMSO, the volumetric ratios of DMSO
to the whole suspensions varied from 0% to 50%. In 26 vol.% DMSO, the self-assembled TizC2Tx

£

hydrogel shows the most evident swelling behavior and the best mechanical properties, no
breakage occurred during the transferring process. The mass content of TisCoTx MXene in these

experiments was 80 wt.%.
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Supplementary Figure 6 | Photographs of solid-like MXene inks. (a) Nb2CTy ink, (b) TisCaTx
ink, and (c) Mo.Ti.CsTx ink. The concentration of MXene-PEDOT:PSS in three inks is ~50 mg

mL1,
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Supplementary Figure 7 | Rheological characterization of MXene inks. Storage modulus (G')
and loss modulus (G") of Nb2CTy, TisCaTy, and Mo2Ti2CaTx inks as functions of frequency.
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Supplementary Figure 8 | Photographs of MSC units. Scale-up 4D-printing of Mo2Ti,C3Tx
hydrogel MSC units (size 2.2 cm x 1.7 cm x 0.05 cm (L x W x H)) on PET film. 16 MSC units

were 3D printed in 0.5 h, which further transformed from sols into hydrogels after a self-assembly

process. This process is consistently repeatable, more hydrogel units can be easily manufactured.



Supplementary Figure 9 | Photographs of MXene hydrogels. Photographs of 4D-printed
TisC2Tx hydrogel microlattice and rectangular hollow prism before and after shaking for ~14 s.

After shaking, the two hydrogels retained their integrity.

Supplementary Figure 10 | Photographs of MXene sol. Photographs of 3D-printed TisC2Tx sol
microlattice before and after shaking for ~8 s. After shaking, the sol microlattice broke into
fragments. It is worth noting that, there are already some electrostatic attractions between the
negatively charged MXenes and positively charged PEDOT™ chains and protons, which protect
this sol microlattice from complete redispersion in water. The pure TizC2Tx sol architectures that
only possess weak van der Waals interactions® ° will be completely redispersed after shaking.



Supplementary Figure 11 | Morphology characterization of MXenes hydrogels. (a) Low- and
(b) high-magnification TEM images of 4D-printed TisC2Tx hydrogel. TisC2Tx hydrogel shows a

3D structure with polymers sandwiched between TisC>Ty layers.
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Supplementary Figure 12 | Specific surface area and pore size characterization of MXene
hydrogels. (a) N2 adsorption/desorption isotherms and (b) corresponding pore size distributions
of 4D-printed Nb.CTyx, TisC2Tx, and Mo2Ti2CsTx hydrogels (vacuum-dried). The pore size
distribution has been computed using DFT models in the Quantachrome ASiQwin software. The
mesopore size of NboCTx hydrogel centers at ~4 nm, and the mesopore size of TizC,Tx and
Mo2Ti2CsTx hydrogels centers at ~5.5 nm.
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Supplementary Figure 13 | Electrical characterization of MXene films. (a) Photograph of

electrical conductivity test for MXene films. Two silver wires were attached to MXene film using

silver paste. (b) I-V curves of MXene films. The electrical conductivities of Nb2CTx film, TizCoTx
film, and Mo2Ti,CsTx film are 382 S m™, 58,149 S m™%, and 3,018 S m™, respectively. These

values are about an order of magnitude higher than their corresponding hydrogels, suggesting that

the electrical conductivity of MXenes determines the electrical conductivity of MXene hydrogels.
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Supplementary Figure 14 | XPS analysis of MXene hydrogel and PEDOT:PSS film. High
resolution S 2p XPS spectra of plain PEDOT:PSS film and TisC,Tx hydrogel, and the peak
assignments. Binding energies were all calibrated to the C 1s peak at 284.8 eV. The ratio of PSS
to PEDOT reduces from 2.2 in PEDOT:PSS film to 1.1 in TisC2Tx hydrogel. The assignments are

referring to this reference®.




L REE Reference electrode

; .
a j(

'

Glassy carbon electrode

Working electrode Sepa:rator ‘Counter electrode

Supplementary Figure 15 | Swagelok cell. (a) Photograph and (b) schematic of Swagelok cell

for three-electrode test.
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Supplementary Figure 16 | CV curves of PEDOT:PSS hydrogel and TisC2Tx film. CV curves
of PEDOT:PSS hydrogel and filtered TizC2Tx film at a scan rate of 10 mV s™%. Their mass loadings
are ~1.5 mg cm2. The specific capacitances of TisC2Tx film and PEDOT:PSS hydrogel are 281.8
Fgtand43.2 F g, respectively.
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Supplementary Figure 17 | Peak potential separation of MXene hydrogel. Cathodic and anodic
peak potential separation, AEy, at different scan rates extracted from the CV curves of 4D-printed
TisC,Tx hydrogel (0.5 mg cm™).
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Supplementary Figure 18 | Areal capacitance of MXene hydrogels. Areal capacitances of 4D-

printed TisC,Tx hydrogels with different mass loadings at different scan rates.
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Supplementary Figure 19 | Electrochemical impedance spectra of MXene hydrogels and film.
EIS plots of 4D-printed TisC2Tx hydrogels with different mass loadings and a filtered TizCoTx film
with a mass loading of 5.0 mg cm™.
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Supplementary Figure 20 | Electrochemical performance of MXene hydrogel. (a) GCD
profiles of 4D-printed TisC2Tx hydrogel (1.0 mg cm™) at current densities of 1, 2, 3, 5, and 10 A
g L. (b) IR drop of 4D-printed TizC,Tx hydrogel (1.0 mg cm2). (c) Rate performance of 4D-printed
TisC,Tx hydrogel (1.0 mg cm™2).
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Supplementary Figure 21 | Schematic of MSC. Schematic of designing 4D-printed TizCzTx
hydrogel MSC. The volume percentage of electrodes to the whole MSC is ~70 vol.%, and the gap
between electrodes is ~30 vol.%. Because the electrodes are highly porous, they can absorb almost
as much electrolyte as their volume. Thus, the volume of the gel electrolyte added should be at
least the same as the volume of MSC (including both the electrodes and the gap). To ensure the
complete infiltration of electrodes and maximize the electrochemical performance of MSC, the
total volume of the cast PVA-EG-H.SO;4 gel electrolyte was set to 120 vol.% of the MSC.
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Supplementary Figure 22 | Rate capability of MSC. Rate performance of 4D-printed TisC2Tx

hydrogel MSC at scan rates from 2 to 100 mV s at 25 °C.
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Supplementary Figure 23 | Photographs of PVA-H2SO4 electrolyte. Photographs of PVA-
H>SO4 electrolyte at —20 °C. The white color suggests that the PVA-H2SO4 electrolyte is in a

frozen state, which is more rigid than PVA-EG-H2SO4 gel electrolyte at the same temperature.
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Supplementary Figure 24 | lonic conductivity of PVA-EG-H2SO4 gel electrolyte. lonic
conductivity of PVA-EG-H2S04 gel electrolyte at different temperatures.

13



120

— — 6 .
25°C A < R A ° 5
100' ) o L o ol (@) [ 0 © =
—_ 0°C N ol To] h © (s ol o o
2 1 ! N o Qo 1 ! 31 i
o -20°C o o ! & o O 2 !
N QA < | l o &
S g0 ‘ 8 Y & D — =1 c
o — - — ) ) o ) = R
= —_ = T o ~— I c o c\ll
GC) = = > ) D s = 3] ~
o = 5 < - S v S & g
2 604 IS £ ENERY: 5 e 3 £ S
@ — E = O > — o (o] =
o “3 3} = = <
(%2}
= - o %] 2 <z =
8 404 B 2 o g g S
® T |2 5] g g 2
o = |3 a) 3 5 =
8 20 E < W o o E
b g
0
This work Various low-temperature tolerant supercapacitors

Supplementary Figure 25 | Capacitance retention of MSCs. Capacitance retention of 4D-
printed TisC>Tx hydrogel MSC in comparison with other low-temperature tolerant supercapacitors,
including activated carbon SC (1)’, activated carbon SC (11)8, G/PEDOT:PSS hydrogel SC° CNT
paper SC°, polypyrrole hydrogel SC?, TisC,Tx SC*?, polyaniline SC*3, polypyrrole/carbon cloth

SC* and polyaniline/carbon cloth SC*°. RT: room temperature.
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Supplementary Table 1. Comparison of 4D printing technology with traditional 3D printing on

producing 3D MXene architectures

+ CNT

-CNT sol

Printing _ )
Ink formulation Products Properties Reference
technology
1. Hydrogel state.
Nb2CTy ) .
2. Customizable geometries.
MXenes (Nb2CTy, hydrogel . ]
) 3. Strong interactions
Ti3C,Ty, or
) between MXenes and
Mo, Ti2C3aTy) + ] .
i TisCoTx polymer chains. _
4D printing PEDOT:PSS + o ] This work
hydrogel 4. Satisfying mechanical
DMSO + H,SO4 + -
_ strength and operability.
Sodium L- _
) 5. Stable in water.
ascorbate Mo2Ti2C3Tx
6. hydrogels can be used as
hydrogel _
electrodes directly.
1. Sol/ink state.
3D printing TisCoTx TizC2Ty sol 4,516, 17
2. Customizable geometries.
3. Weak interactions
TisCoTx +
3D printing X TiaCyTy sol between MXene flakes, or 18
ZnS04-7TH20 MXenes and other
' - components.
o TisC,T, + TisCoTx p -
3D printing _ cellulose 4. Unstable in water (re- 19
cellulose nanofiber ) _
nanofiber sol | dispersible).
VoCT,+ CNT+ | VoCT-CNT- 5. Freeze-drying is essential
3D printing to maintain the shape of 3D *
GO GO sol P
printed patterns before
o NiCoP/TisC2Tx | NiCoP/TisC,Ty | conducting electrochemical
3D printing 21

tests.
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Supplementary Table 2. Comparison of electrical conductivity of various hydrogels and their

application fields

Electrical
Hydrogels conductivity Applications Reference
(Sm™)
4D printed Nb2CTx hydrogel 37 NA Thi
is
4D printed TizC2Tx hydrogel 1548 Supercapacitors ‘
wor
4D printed Mo.Ti2C3Tx hydrogel 231 NA
TisC2Tx hydrogel 220 Solar steam generation 22
TisC2Tx/PVA hydrogel ~0.1 Capacitive deionization 23
TisC2T«/PVA hydrogel 0.056 Sensors 24
TisCoTy/poly(acrylamide-acrylic
? i X_p ytacry Y 1.34 Sensors 25
acid)/chitosan hydrogel
TisCoTyx/cellulose nanofibrils/PAM
0.19 Sensors 26
hydrogel
TisC2Tx/PAM/poly(N-isopropyl
2 X_ poly( Propy 1.092 Sensors 21
acrylamide) hydrogel
TisC,T«/PAM/PVA hydrogel ~0.06 Sensors 28
TisC2Tx/PAA hydrogel 3.8 Sensors 29
_ Electromagnetic
TisC2Tx/PAA hydrogel 0.8 _ o 30
interference shielding
TisCaTy/bacterial cellulose hydrogel 0.07 Wound healing 81
TisC2Tx/graphene/CNT hydrogel 175 Supercapacitors 32
PEDOT:PSS hydrogel 880 Supercapacitors 33
PEDOT:PSS hydrogel 10 Bioelectronics 34
PEDOT:PSS/PAA hydrogel 23 Bioelectronics 35
PEDOT:PSS/polypyrrole hydrogel 867 Biosensors 36
PEDOT:PSS/y-polyglutamic acid
Y-PolS 12.5 Sensors 87
hydrogel

16



PEDOT:PSS/PAM/laponite hydrogel 26 Bioengineering 38
PEDOT:PSS/graphene oxide _ )

829.6 Bioelectronics 39
hydrogel
PEDOT:PSS/gold nanoparticle _ .

67000 Bioelectronics 40
hydrogel
PAA/polyaniline hydrogel 0.141 Bioengineering 4
P(urea-ionic liquid-3-sulfopropyl
methacrylate potassium salt) 3 Conductors 42
hydrogel
PVA/Aramid nanofibers/silver Electromagnetic

_ 16600 _ o 4

nanowire hydrogel interference shielding
PAM/alginate/silver flake hydrogel 37400 Soft electronics 44
Graphene hydrogel 58 NA 4
Graphene hydrogel 0.5 Supercapacitors 46

Note: all the data are extracted from the reported values or figures in references.

PVA: polyvinyl alcohol; PAM: polyacrylamide; PAA: Polyacrylic acid.
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Supplementary Table 3. Assignments of Ti 2p XPS spectra of TizC, Ty film and TisC,Tyx hydrogel

TisCoTy film TisC2Tx hydrogel
Core level Assignment Position Percentage Position Percentage

Ti 2par Ti (1) 455.5 eV 456.4 eV

_ _ 39% 35.4%
Ti 2p1e Ti (1) 461.2 eV 462.1 eV
Ti 2pai2 Ti (1) 456.6 eV 457.6 eV

: : 26.5% 20.6%
Ti 2p1e2 Ti (1) 462.3 eV 463.3 eV
Ti 2par Ti—C 454.7 eV 455.5 eV

i 25% 33%
Ti 2p12 Ti—C 460.4 eV 461.2 eV
Ti 2par Ti (IV) 457.9 eV 459.2 eV

_ _ 9.5% 11%
Ti 2p1r Ti (1IV) 463.6 eV 464.9 eV

Note: Binding energies were all calibrated to the C 1s peak at 284.8 eV. The assignments are

referring to these references*” 8,

Supplementary Table 4. Assignments of C 1s XPS spectra of TisC.Tx film and TisC,Tx hydrogel

TisCaTx film TisC2Tx hydrogel
Core level Assignment Position Percentage Position Percentage
c-C 284.8 eV 55.9% 284.8 eV 49.9%
C-Ti 281.8 eV 9.8% 282.3 eV 28.9%
C 1s Cc-O 286.3 eV 28.5% 286.3 eV 18%
C=0 287.8 eV 3.7% 287.8 eV 1.5%

Note: Binding energies were all calibrated to the C 1s peak at 284.8 eV. The assignments are

referring to these references*” 8.
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Supplementary Table 5. Comparison of electrochemical performance of various high-rate

supercapacitor electrodes

Capacitance

_ Areal ) Specific
Mass loading _ retention )
Electrode capacitance at capacitance at | Reference
(mg cm™?) from 10 to
10mv st 10Vst
1,000 mV s!
_ 0.5 0.14Fcm™ 96.3% 2329F gt
4D printed
) 3.1 0.86 F cm™2 92.4% 104.4F gt )
TizCoTx This work
6.6 1.83 Fcm™ 90.2% 51.8F g™t
hydrogel
11.8 3.32Fcm™ 26.7% NA
Filtered porous
] _ 0.53 0.1378 Fcm ™2 87.3% 2079Fg! 49
TizCoTx film
TizCoT«/NbN
) 1.05 0.29 Fcm™ 71% 788Fg! 50
film
TisCaTx/rGO
1.16 0.3423 Fcm ™2 81% NA 51
hydrogel
Filtered TizC2Tx
) 2.1 NA 43.6% NA
film
52
Wavy TisCoTx
) 2.28 0.7662 F cm™2 88.9% NA
film
1 0.34Fcm™ 68.2% 71Fgt
2.3 0.73Fcm™ 41.5% 27Fgt
Oxidized
) _ 4.4 1.35 F cm™ 28% 20Fgt 53
TisCoTx film
9.1 2.52 Fcm™ 22.6% 13F gt
12 3.0Fcm™ 22% 95Fg!
1.2 0.42 Fcm™2 59% 378Fgt
Filtered TisC,Tx
5.3 1.84 Fcm™ 13.5% NA
hydrogel
11.3 3.7Fcm? 12.5% NA >
_ 0.43 0.14 Fcm™2 92.8% 210F gt
Porous TizCoTx
0.9 0.27Fcm™ 87% 1216 Fgt
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4.3 1.33 Fcm™ 41% 31Fgt
2.8 0.76 Fcm™ 80.3% 126.2F g
Liquid-crystal 5
. 3.6 0.93Fcm™ 65.4% 984Fgt!
Ti3CoTx
6.16 1.53 Fcm™ 42.8% 21.4F gt
_ 6.64 1.38 Fcm™2 53.6% 31Fgt
1T-MoS; film 56
10.87 2.01 Fcm™ 37.3% 12Fgt
Graphene
_ _ 1 NA 53.2% NA 57
ribbon film
TizCaTx
NA NA 87% NA 58
hydrogel
TizCoTx
NA NA 50.3% NA 59
hydrogel

Note: all the data are extracted from the reported values or figures in references.
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Supplementary Table 6. Comparison of areal capacitance of various printed MSCs

Scan rate or

Avreal capacitance

carbon MSC

Device Electrolyte _ Reference
current density (Fcm™)
2mvst 2.31
5mvst 2.03
_ _ 10mv st 1.73 )
4D-printed TisC2Tx hydrogel PVA-EG- This
20mV st 1.36
MSC H2SO4 work
30mv st 1.15
50 mvV s 0.87
100 mv st 0.53
3D-printed TisC,Tx MSC (1) | PVA-H2SOs | 1.7 mAcm™ 2.1 4
3D-printed G MSC PVA-LIOH | 2mAcm™ 1.57 60
3D-printed PANI/fGO MSC | PVA-H,SO4 | 3.4 mA cm™ 1.329 61
3D-printed TisC2Tx MSC (I1) | PVA-H,SO4 2mvst 1.035 5
3D-printed TizCoTx/Ag
PVA-KOH 10mvst 0.2478 62
NW/MnONW/C60 MSC
3D-printed VO./rGO// )
PVA-LIiCl | 0.63 mA cm™ 0.2079 63
G-VNQDs/rGO MSC
Screen-printed TisC2Tx MSC | PVA-H2SO4 | 0.08 mA cm ™2 0.158 64
Screen-printed )
PVA-LIiCl | 0.08 mA cm ™2 0.1354 6
PEDOT:PSS/MnO; MSC
3D-printed CNT MSC PVA-H3PO4 50 mv s 0.00469 66
Inkjet-printed TisC2Tx MSC | PVA-H2S04 1Agt 0.1081 67
Inkjet-printed Ni@MnO: PVA-
_ 5mVvst 0.0529 68
MSC CH3COOLi
Inkjet-printed N-doped
PVA-H>SO4 5mvst 0.0039 69

Note: all the data are extracted from the reported values or figures in references.

G: graphene; PANI: polyaniline; rGO: reduced graphene oxide; AgNW: Ag nanowire; MNONW:

MnO2 nanowire; C60: fullerene; VNOQs: vanadium nitride quantum dots; CNT: carbon nanotube.
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Supplementary Table 7. Comparison of areal energy and power densities of various MSCs

Voltage Areal power Areal energy
Device window density density Reference
V) (MW cm2) (uWh cm™)
0.21 92.88
0.42 90.83
0.63 88.37
AD-printed TizCoTx 056 1.04 83.28 This work
hydrogel MSC 2.014 71.58
3.77 53.07
5.21 39.01
6.96 20.16
0.26 26
0.64 24.4
3D-printed TizC2Tx MSC 06 1.35 23 .
(1) 2.6 19.5
3.85 17
6.5 12
0.62 51.7
14 45
3D-printed TizC2Tx MSC 06 2.1 35.8 :
(1) 2.7 25
3.6 12.7
4 6.85
0.01846 1.64
0.03711 1.62
Screen-printed TizCoTx 06 0.07557 1.57 o
MSC 0.15698 1.51
0.33499 1.42
0.54412 1.36
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0.77833 1.32
0.3 30
RuO2//TizC2Tx (In plane) L5 0.58 28.5 o
MSC ' 1.05 26
15 19
0.0114 0.3166
0.0225 0.312
Extrusion-printed TisCoTx 05 0.0441 0.3065 -
MSC ' 0.0751 0.2086
0.1154 0.1603
0.1577 0.1094
3D-printed VO\/rGO// L6 0.5 73.9 63
G-VNQDs/rGO MSC ' 3.77 45
0.026 1.36
0.053 1.26
Direct-written G-CNT
1 0.117 1.18 72
MSC
0.182 1.14
0.25 1.12
MoS:@rGO-CNT MSC 1 1.05 3.7 3
screen-printed G MSC 1.8 1.13 0.361 74
0.55 26
1.05 20
CNF@MnO2//[CNF@Fe,03
2 1.8 10.5 &
MSC
2.2 4
2.9 0.7
Laser-patterned  AgNWs-
1.2 1.472 2.453 7

MoS; MSC

Note: all the data are extracted from the reported values or figures in references.
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Supplementary Table 8. Comparison of ionic conductivity of various low-temperature tolerant

gel electrolytes

lonic conductivity

Electrolyte Temperature (°C) Reference
(mS cm™)
25 67
PVA-EG-H2S04 0 58.5 This work
-20 27.5
20 ~13.6
PAM-EG-LiClI ° e 10
-20 ~6.2
-40 2.38
20 ~127
PVA-EG-glycerol-H,SO4 ° o ’
—-20 ~53
-30 16
RT 15.03
PVA-EG-Zn(Tf), -20 9.05 77
-40 3.53
PVA-H3PO4 0 1.25 14
25 97
PVA-KOH 0 89 8
-20 60
PAM-EG-H2S04 -30 13 13
30 97
PAM-PVP-H3PO4 0 ~70 &
-40 49
25 13.6
P(AM-co-DMAEMA)-AMP-gelatin- 0 ~8.1 o
LiCl —20 ~7.4
—40 4.3

24



PAMAA-chitosan-NaCl-LiSO;4 il " 12
-20 36
PVA-PAMAA-glycerol-NaCl -20 13.14 80
PAMPS-PAM-DMSO-LiCI —20 8.2 8l
20 55
PIP13FSI- PYR14FSI-SiO- 0 ~2 !
—20 ~0.8
Poly(vinylidenefluoride-co- RT ~1.6 o
hexafluoropropylene)-EMITT-AI(TT)3 -20 ~0.8

Note: all the data are extracted from the reported values or figures in references.

PAM: polyacrylamide; PAA: Polyacrylic acid; PVP: Polyvinylpyrrolidone; P(AM-co-DMAEMA):
poly(acrylamide-co-2-(dimethylamino)ethylmethacrylate); AMP: adenosine monophosphate;
PAMAA: poly(acrylic amide-acrylic acid); PAMPS: poly(2-acrylamido-2-methypropane sulfonic
acid)

25



Supplementary Table 9. Comparison of areal capacitance of various supercapacitors at different

temperatures
_ Temperature Areal capacitance
Device Electrolyte Reference
(°C) (Fcm™)
4D-printed 25 1.73 )
] This
TisCoTx hydrogel | PVA-EG-H2SO4 0 1.57 10 mvs ‘
wor
MSC -20 1.42
_ 20 0.238
Activated carbon PIP13FSI-
0 0.233 5mvs?t !
SC (I) PYR14FSI-SiO;
—20 0.178
P(AM-co- 25 0.1636
Activated carbon DMAEMA)- 1 mA 6
. -2
SC (I AMP-gelatin- 20 0.1263 cm
LiCl
25 0.2628
G/PEDOT:PSS PVA-EG-
hvdrogel | LH-SO 0 0.23337 0.1Ag? o
roge cerol-HzSO04
Yeros ad -20 0.19869
) 25 0.0167
CNT paper SC PAM-EG-LiCl 0.1Ag? 10
-20 0.0137
20 0.95
Polypyrrole 1.6 mA
PVA-H,>SO4 0 0.893 1
hydrogel SC cm
—20 0.684
PAMAA- RT 0.21 LmA
TisC2Tx SC chitosan-NaCl- L 12
cm
LiSO4 —20 015
20 0.0144
0.03 mA
PANI SC PAM-EG-H2S04 0 0.0127 , 13
cm
-15 0.0115
Polypyrrole/ 20 0.0648 0.5 mA
dad PVA-H3PO. 1
carbon cloth SC 0 0.05291 cm 2

26



CNT/PANI SC

PAMPS-PAM-
DMSO-LiCI

25 0.26
0 0.2425
-20 0.2366

3.33 mA

cm 2

81

Note: all the data are extracted from the reported values or figures in references.
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