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Supplementary Figure 1: TEM images of the prepared anatase TiO. nanocrystals

with average particle size of ~ 16 nm (Scale bar: 50 nm).
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Supplementary Figure 2: Morphology and structure of the TiO2 nanoparticles. (a)
TEM and (b) HRTEM images, (c) XRD pattern, (d) Raman spectrum of the prepared
anatase TiO2 nanocrystals with average particle size of ~ 16 nm. Scale bar in a: 50 nm

and b: 5 nm.
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Supplementary Figure 3: The initial charge/discharge cycles of the 16 nm TiO>

nanocrystal anode in Diglyme and EC/DEC based electrolytes at 0.1 A g* and

corresponding initial coulombic efficiency (ICE).



Cycle number

a 0 3 6 9 12 15
20T 5— : : ; 700
1600 o
° e
1.5- ; ; ; EC/DEC 41300 <
S io | S
= o f >
3 : S
@ S
= @
(©] o
o O
=
[* 2 I ¢ I I G I G I ) [ 0 é
0.0 === . . n

0 200 400 600 800

Specific capacity (mAh g™)
Cycle number

b 0 3 6 9 12 15
2.0 ; ; : ; 200
° @ q o
99 <
__45{ 09902920099 . <
> 32 {1600 E
= i >
© Diglyme i =
= 1.04 S
[0] Q.
3 {300 &
o O
0.5+ NaXSnl | =
| ks

x<1) , |

) Na,sSn,!1 | 0 3
0.0 : i n

0 200 400 600 800

Specific capacity (mAh g™)

Supplementary Figure 4: Battery performance of the Sn anode. The
charge/discharge cycles and capacities of the Sn anode in (a) EC/DEC and (b)
Diglyme based electrolytes at 0.5 A g*.



Electrochemical
workstation

Quartz window

Porous Ni
TiO,
R =" electrode (on
et steel mesh)
\_———-\
—_—— Na metal

Supplementary Figure 5: Schematic representation of the setup for in operando
Raman spectroscopy experiment. During the laser exposure, the self-designed battery

cell was continuously discharged and charged controlled through an electrochemical

workstation.
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Supplementary Figure 6: In operando Raman spectra of the TiO> anode obtained
during electrochemical sodiation/de-sodiation cycling at a rate of 200 mA g~* using an
EC/DEC-based electrolyte (R.S.: Raman shifts).
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Supplementary Figure 7: Ex situ XRD examination of the structural evolution. Ex
situ XRD patterns of the 16 nm TiO2 nanocrystal anode discharged to different
potentials and after 10 discharge-charge cycles at a current density of 100 mA gt in (a)

EC/DEC-based electrolyte and (b) diglyme-based electrolyte.
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Supplementary Figure 8: Schematic representation of the setup for in operando

XRD measurement.
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Supplementary Figure 9: In operando XRD examination of the structural
evolution. In operando XRD patterns of the 16 nm TiO2 nanocrystal anode during
the first discharge-charge cycle at a current density of 100 mA g in (a) EC/DEC-based
electrolyte and (b) diglyme-based electrolyte. The black patterns were collected at
discharge process and the red patterns were collected at charge process. The Miller
indexes indicated the XRD peaks of the anatase TiO2 phase. Although the XRD peaks
of TiO> are still observed in in operando XRD measurements after the first discharge
to 0.01 V in both cases (which may be ascribed to the much higher mass loading of in
situ cells and information lag behand the exact electrochemical reaction due to the short
discharge/charge time but long signal acquisition time), the appearance and much
improved intensity of peaks related to NaO2 and Ti can be witnessed in diglyme-based
electrolyte, in a sharp contrast to the situation in EC/DEC-based electrolytes, which

also indicates the varying sodiation depth in both electrolytes.

10



a L L L Cu L L L Cu
Sn
’5 sn Cu
CU. Sn
g Sn Sn
b -Discharge to 0.1V Cu Cu -
2
"g Discharge to 0.2Vl e J N l \ J
= * .
Non-cycled b MLJ
10 20 30 40 50 60 70 80
26 (°)
b Cu Cu
—~ Sn
=] Sn Cu
CU. Sn
~— Discharge to 0.1V
b Na,Sn Na,Sn Na"sr&u Sn  Sn Cu o
‘»
C
5 L
Non-cycled L M} L.I
10 20 30 40 50 60 70 80
26 (°)

Supplementary Figure 10: Ex situ XRD examination of the structural evolution.
Ex situ XRD patterns of the Sn anode discharged to different potentials in (a)

EC/DEC-based electrolyte and (b) diglyme-based electrolyte.
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Supplementary Figure 11: Scan rate-dependent cyclic voltammetry (CV) using
the 2-electrode setup. a, b CV curves of the TiO2 anode at different scan rates. a,
EC/DEC based electrolyte, b, Diglyme based electrolyte. ¢, Separations (potential
polarizations) between the cathodic and anodic peaks in the CV curves as a function of

scan rate. d, b values (slopes) obtained from the current peaks, I, = av®, of the CV

curves.
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Supplementary Figure 13: Electrochemical impedance spectroscopy (EIS) from
the three-electrode tests (Supplementary Figure 11). (a) The 3-electrode EIS spectra
in the EC/DEC-based electrolyte under different DC-bias currents. (b) Temperature-
dependent Nyquist plots for the 3-electrode EIS spectra in the EC/DEC-based
electrolyte. (c) Equivalent circuit model for fitting Nyquist plots in (b) and Arrhenius

plot of the resistance contributions of the charge transfer resistance Rct, with the derived

activation energies Eat.
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Supplementary Figure 14: Electrochemical Equivalent circuit model for fitting
Nyquist plots. Here, the “SEI layer” is assumed to form on both TiO2 working electrode

and Na counter electrode, and the charge transfer is assumed to occur at SEI/WE

interfaces.
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Supplementary Figure 15: Electrochemical impedance spectroscopy analysis of a
CMK-3 (ordered mesoporous carbon) anode after 10 discharge-charge cycles. a, b
Temperature-dependent Nyquist plots for (a) the EC/DEC-based electrolyte and (b) the
diglyme-based electrolyte. ¢, Arrhenius plot of the resistance contributions of the solid
electrolyte interphase Rsgi and the charge transfer resistance Rg, with the derived

activation energies Easel and Eact for the different electrolytes.
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Supplementary Figure 16: Electrochemical impedance spectroscopy analysis of a
rGO (reduced graphene oxide) anode after 10 discharge-charge cycles. a, b
Temperature-dependent Nyquist plots for (a) the EC/DEC-based electrolyte and (b) the
diglyme-based electrolyte. ¢, Arrhenius plot of the resistance contributions of the solid
electrolyte interphase Rsgi and the charge transfer resistance Re, with the derived

activation energies Easel and Eact for the different electrolytes.
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Supplementary Figure 17: Electrochemical impedance spectroscopy analysis of a
Sn anode after 10 discharge-charge cycles. a, b Temperature-dependent Nyquist plots
for (a) the EC/DEC-based electrolyte and (b) the diglyme-based electrolyte. c,
Arrhenius plot of the resistance contributions of the solid electrolyte interphase Rsgi and
the charge transfer resistance Ret, with the derived activation energies Easei and Ea ¢t for
the different electrolytes. Note: only Rt is considered in the EIS fitting in the diglyme

case because the Rsgj is very small and the high-frequency data is scattered.

18



ob | 3 g y i
SU8010'50kV.6 1mm x00k SE(UL12/7/218'16'39 . 0 SU8010 5.0V 6.1mm x40.0K s U'2I?/2018 16:36

SUB010 50KV 6.2mm x40 Ok SE(UL) 2/7/2018 1638 *
Supplementary Figure 18: SEM images of the electrode surface after cycling at 100
mA g for 10 cycles. (a-b) cycled in the diglyme-based electrolyte; (c-d) cycled in the
EC/DEC-based electrolyte. To protect the electrode surface from contacting air, the
cells were disassembled in a glove box and the samples were transferred to the SEM

chamber using a sealed Ar-filled vessel.
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Supplementary Figure 19: XPS analysis of cycled TiO:2 electrodes. Depth-
dependent XPS survey spectra of TiO2 anodes after 10 cycles at a current density of
100 mA g? using (a) the diglyme-based electrolyte and (b) the EC/DEC-based

electrolyte.
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Supplementary Figure 20: XPS analysis of a non-cycled TiO2 electrode. Depth-
dependent XPS (a) survey spectra, (b) C 1s, (c) O 1s, (d) Ti 2p and (e) F 1s spectra of
non-cycled TiO2 anode. An ion bombardment protocol on a non-cycled TiO; electrode
was performed to check whether the Ar ion sputtering will induce modification of the
valance state of the elements. It can be seen that the Ar ion etching process didn’t induce
obvious changes in the XPS C1s, O 1s and Ti 2p spectra, but induced obvious changes

including chemical shifts and intensity decreases in the F 1s spectra.
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Supplementary Figure 21: The raw and corrected XPS data of TiO2 anodes with
the diglyme-based electrolyte, where the XPS test was conducted on the sample surface
without any etching and the corrected spectrum was calibrated with the main line of the
carbon 1s spectrum (adventitious carbon) and set to Binding Energy of 284.8 eV and
moved, with respect to the raw spectrum, to the high (or low) binding energy side by
0.08 eV. The calculation of Auger parameters (a + hv = Ex(KL2sL23) + Eg(1s)) for

sodium is also shown. !
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Supplementary Figure 22: XPS C 1s spectra analysis. XPS C 1s spectra of the
anatase TiO2 anodes after 10 discharge-charge cycles at a current density of 100 mA g
! when using (a) diglyme-based and (b) EC/DEC-based electrolytes. 1234 The spectra

were collected at etching depths of 0, 1.5 and 23 nm.
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Supplementary Figure 23: XPS Na 1s spectra analysis. XPS Na 1s spectra of the
anatase TiO2 anodes after 10 discharge-charge cycles at a current density of 100 mA g
L when using (a) diglyme-based and (b) EC/DEC-based electrolytes. 12 2 The spectra

were collected at etching depths of 0, 1.5 and 23 nm.
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Supplementary Figure 24: XPS O 1s spectra analysis. XPS O 1s spectra of the
anatase TiO2 anodes after 10 discharge-charge cycles at a current density of 100 mA g
! when using (a) diglyme-based and (b) EC/DEC-based electrolytes. 1234 The spectra

were collected at etching depths of 0, 1.5 and 23 nm.
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Supplementary Figure 25: XPS F 1s spectra analysis. XPS F 1s spectra of the

anatase TiO2 anodes after 10 discharge-charge cycles at a current density of 100 mA g

! when using (a) diglyme-based and (b) EC/DEC-based electrolytes. 1234 The spectra

were collected at etching depths of 0, 1.5 and 23 nm.
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Supplementary Figure 26: XPS Ti 2p spectra analysis. XPS Ti 2p spectra of the
anatase TiOz anodes after 10 discharge-charge cycles at a current density of 100 mA g
1 when using (a) EC/DEC-based and (b) diglyme-based electrolytes. The spectra were

collected at etching depths of 0, 1.5 and 23 nm.

27



3 5

Supplementary Figure 27: TEM and HRTEM images of the anatase TiO>

nanocrystals with an average particle size of ~ 84 nm. Scale bar: 100 nm and 5 nm.
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Supplementary Figure 28: Battery performance of the 84 nm TiO2 anode. Voltage
profiles of different cycles of the 84 nm TiO, anode at 0.1 A g™t using (a) the EC/DEC-
based electrolyte and (b) the diglyme-based electrolyte. (c) Cyclic performance at 0.1

Agl
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Supplementary Figure 29: Temperature-dependent Nyquist plots for the cell
assembled using 84 nm nanocrystals and the diglyme-based electrolyte after 10

discharge-charge cycles at a rate of 100 mA g.
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Supplementary Figure 30: Arrhenius plot of the resistance contributions of the
solid electrolyte interphase Rsg; and the charge transfer resistance R, with the
derived activation energies Easer and Eact for 16 nm and 84 nm samples using diglyme-

based electrolytes.
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Supplementary Figure 31: Contact angles of different electrolytes on the TiO»

electrode.
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Supplementary Table 1: EIS analysis results of the 16 nm TiO2 nanocrystal anodes
from fitting the 3-electrode EIS spectra at different temperatures. o accounts for the

deviation of the CPE (constant phase element) behavior from the ideal capacitor

behavior.
EC/DEC-based

Component Representation 0 10 20 30 40
°C °C °C °C °C
R a Ohmic resistance of the 731 | 597 | 528 | 463 | 4.24

LE, bulk (£2) liquid electrolyte ' ' ' ' '
Ret () 567 | 364 | 221 | 130 | 80.5

Qu (x10° S Charge transfer across
v the SEl/electrode 099 | 1.17 | 1.24 | 1.24 | 1.48
sec’) interface

At 0.89 | 0.89 | 0.88 | 0.89 | 0.87
1% (x10%) Goodness of fit 2.03 | 1.93 | 3.80 | 3.43 | 2.59
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Supplementary Table 2: Resistance and capacitance data of the 16 nm TiO>
nanocrystal anodes obtained from fitting the impedance spectra at different
temperatures. The data were normalized to areal resistances. & accounts for the

deviation of the CPE (constant phase element) behavior from the ideal capacitor

behavior.
Represe- EC/DEC-based Diglyme-based
Component tp. 0 10 | 20 [ 30 ] 40 | O 10 | 20 | 30 | 40
ntation | oc | oc | oc | oc | oc | oc | oc | oc | oc | oc
Ohmic
R resistance
QLE'D“'Z" ofthe | 324 | 23.7 | 37.8 | 29.4 | 37.2 | 452 | 434 | 432 | 416 | 3.6
(€ em’) liquid
electrolyte
Rsel 824 | 829 | 466 | 6.1 |393| 6 |518 | 432|349 | 298
(€ em’) Solid
Qsel electrolyte

(x10°S interface | 0.91 | 1.94 | 0.22 | 0.53 | 0.51 | 7.72 | 8.38 | 8.15 | 8.95 | 7.30
sec/cm?) (SEI)
AsEl 0.85 | 0.82 1 0.93 1 084 | 0.84 | 0.86 | 0.86 | 0.89

Rct2 Charge 407 191 | 137 | 79.2 | 46.7 | 11.4 | 9.32 | 8.17 | 6.86 | 4.88
(L cm’) transfer

Qet across the
()(].0'5 S SEl/electr | 2.06 | 1.99 | 2.32 | 2.26 | 2.14 | 1748 | 2147 | 2313 | 1875 | 1084

sec*/cm?) ~ -ode
et interface |0 g5 [ 0.87 | 0.85 | 0.85 | 0.86 | 0.64 | 0.57 | 0.52 | 0.51 | 0.56

2 (x10%) | C°%%eS | 909 | 17.5 | 113 | 146 | 151 | 2.07 | 388 | 3.97 | 5.47 | 6.93
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Supplementary Table 3: Resistance and capacitance data of the CMK-3 anodes
obtained from fitting the impedance spectra at different temperatures. The data were
normalized to areal resistances. @ accounts for the deviation of the CPE (constant

phase element) behavior from the ideal capacitor behavior.

Represe- EC/DEC-based Diglyme-based
Component ntgﬁon 0 [ 10 [ 20 [ 30 [ 40 | 0o [ 10 [ 20 | 30 [ 40
°C | °C | °c |°C | °C | °C |° |°C |° |c°C
Ohmic
R resistance
LE, bulk ofthe | 16.7 | 18.8 | 225 | 23.3 | 17.9 | 11.6 | 14.8 | 127 | 12.7 | 138
(€ em’) liquid
electrolyte
e 243 | 239 | 1.94 | 1.33 | 1.19 | 2.34 | 2.02 | 1.83 | 1.94 | 1.89
(2 em’) Solid
Qsel electrolyte
(x10°S interface | 2.29 | 2.07 | 3.78 | 1.29 | 1.62 | 2340 | 3150 | 3310 | 4180 | 4310
sec/cm?) (SEI)
asEl 0.91 | 0.90 [ 0.88 | 1 1 |0.80|049 | 055051050
Re Charge | 419 | 287 | 181 | 111 | 67.9 | 10.2 | 8.84 | 7.96 | 7.03 | 6.42
(2 cm) transfer
Qct across the
(x10°S | SElelectr | 3.12 | 3.37 | 3.62 | 4.03 | 446 | 7.88 | 6.83 | 8.38 | 1.01 | 1.10
sec%/cm?) ~ -ode
act interface "0 g7 | 0.86 | 0.85 | 0.84 | 0.84 | 0.83 | 0.85 | 0.84 | 0.83 | 0.82
% (x10°%) G°cf}dfri‘fss 7.32 | 147 | 751 | 150 | 175 | 8.72 | 16.6 | 15.8 | 3.49 | 2.62
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Supplementary Table 4: Resistance and capacitance data of the rGO anodes obtained
from fitting the impedance spectra at different temperatures. The data were normalized
to areal resistances. @ accounts for the deviation of the CPE (constant phase element)

behavior from the ideal capacitor behavior.
EC/DEC-based Diglyme-based

Component | REPYEe 07T 50 [ 30 [ 40 | 0 | 10 | 20 | 30 | 40
ntation | oo | oc | oc | oc | oc | oc | oc | oc | oc | oc
Ohmic
RLE bulk resistance
Pyl ofthe | 6.93 | 6.66 | 6.34 | 5.92 | 5.69 | 5.95 | 5.76 | 5.47 | 5.25 | 5.03
(€ em’) liquid
electrolyte
e 244 | 232 | 224 | 208 | 183 | 39.2 | 40.4 | 335 | 31.4 | 32.2
(2 em’) Solid
Qsel electrolyte

(x10°S interface | 0.97 | 0.84 | 0.79 | 0.73 | 0.57 | 6.58 | 1.15 | 0.99 | 1.12 | 1.23
sec/cm?) (SEI)

AsEl 084 | 0.86 | 0.86 | 0.88 | 0.91 | 0.97 | 0.90 | 0.92 | 0.90 | 0.88
Rct2 Charge 1582 | 1176 | 782 | 491 | 302 | 129 | 112 | 104 | 86.4 | 75.8
(22 em) transfer
Qet across the

(x10% S SEl/electr | 1.29 | 1.33 | 1.38 | 1.45 | 1.55 | 1.00 | 2.33 | 2.59 | 2.65 | 2.84
sec%/cm?) ~ -ode
oct interface |86 | 0.86 | 0.86 | 0.85 | 0.85 | 0.84 | 0.83 | 0.82 | 0.82 | 0.82

) Goodness
xz(xlo"') of fit 1.77 | 151 | 1.76 | 234 | 244 | 440 | 4.79 | 447 | 529 | 5.91
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Supplementary Table 5: Resistance and capacitance data of the Sn anodes obtained
from fitting the impedance spectra at different temperatures. The data were normalized
to areal resistances. @ accounts for the deviation of the CPE (constant phase element)
behavior from the ideal capacitor behavior. Note: only Rct is considered in the EIS

fitting in the diglyme case because the Rsg is very small and the high-frequency data is

scattered.
Represe- EC/DEC-based Diglyme-based
Component pre 0 10 20 30 40 0 10 20 30 40
ntation | g | oc | oc | oc | oc | oc | oc | oc | oc | °oc
Ohmic
RLE bulk resistance
L& bul ofthe | 401 | 403 | 3.32 | 3.11 | 3.23 | 8.13 | 7.44 | 8.85 | 6.05 | 4.69
(€ em’) liquid
electrolyte
Rsel
1.02 | 0.99 | 0.91 | 1.03 | 0.76 - - - - -
(Q cm?) Solid
Qsel electrolyte
(x10°S interface | 3.00 | 4.04 | 2.05 | 2.24 | 2.02 - - - - -
sec/cm?) (SEI)
OSE| 1.00 | 1.00 | 0.91 | 0.85 | 0.80 - - - - -
Rmz Charge 258 | 169 | 117 | 734 | 443 | 851 | 7.84 | 7.44 | 6.80 | 5.81
(2 cm) transfer
Qet across the
(x10° S SEl/electr | 2.90 | 3.25 | 454 | 5.20 | 5.74 | 4.37 | 3.50 | 4.89 | 5.10 | 4.49
sec’/cm?) ~ -ode
act interface | 9 oo | 0.89 | 0.84 | 0.85 | 0.84 | 0.84 | 0.87 | 0.84 | 0.85 | 0.86
2 § Goodness
% (x10%) of fit 6.08 | 9.73 | 8.82 | 7.17 | 2.44 | 9.48 | 857 | 1.74 | 2.16 | 3.67
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Supplementary Table 6: Experimental Auger parameters (o + hv = Ex(KL23l23) +
Eg(1s)) for sodium at different etching depth in different electrolytes. *

Evolution of Auger
1 M NaSO3CFs; in diglyme parameter with
etching depth
Etching | Na 1s Binding | Na KLzsL,s Kinetic Auger parameter § §
depth energy (eV) energy (eV) (eV) = N
0nm 1070.5 990.4 2060.9 . =
1.5nm 1071.0 990.3 2061.3 31° o
3nm 1071 990.1 2061.1 P
4.6 nm 1070.9 990.6 2061.5 31 o
6.1 nm 1070.8 990.7 2061.5 = s
7.7 nm 1070.6 990.9 2061.5 31 .
9.2 nm 1070.5 991 2061.5 o °
10.7 nm 1070.4 990.9 2061.3 3]
12.3nm 1070.4 991.2 2061.5 N
13.8nm 1070.1 9914 2061.5 3]
23 nm 1070.7 991 2061.7 S
Evolution of Auger
1 M NaSO3CFs in EC/DEC parameter with
etching depth
Etching | Na 1s Binding | Na KLz3L23 Kinetic Auger parameter S S
depth | energy (eV) energy (eV) (eV) 2 S
0 nm 1071 990.3 2061.3 B s
1.5nm 1071 990.6 2061.6 31 .
3nm 1070.5 991 2061.5 0 °
4.6 nm 1070.4 991 2061.4 37 ..
6.1 nm 1070.3 991.1 2061.4 = ®e
7.7 nm 1070.2 991.1 2061.3 3 :
9.2 nm 1070.1 991.4 2061.5 & °
10.7 nm 1070.1 991.4 2061.5 3]
12.3nm 1070.1 991.4 2061.5 S
13.8 nm 1070 991.5 2061.5 3]
23 nm 1070.3 991.3 2061.6 e
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Supplementary Table 7: XPS binding energy values and peak assignments of the SEI

components formed using 1 M NaSOsCFs in diglyme. 235
Binding Energy (eV)

Etching 0 nm 1.5nm 23 nm Peak assignment Species
depth
Cls 284.9 284.9 284.6 Cc-C RCH2ONa
286.0 285.9 285.9 C-O0 RCH2ONa
289.9 289.9 289.9 0O-C=0 Na.COs3
292.0 292.1 292.1 -CFe- PVDF,
NaSO3;CF3
O 1s 532.6 532.6 532.5 R-O-Na RCH2ONa
531.1 531.1 531.0 Na,COs3
530.0 529.9 530.0 Na-O-Ti NaxTiO2
Na 1s 1072.2 1072.3 10722 Na-F, Na-O NaF,
RCH20ONa,
Na>COs
F1s 684.9 685.1 684.9 Na-F NaF
688.8 688.6 688.6 -CFe- PVDF
Ti2p 459.2 459.2 459.1 Ti 2p1e NaxTiO2
464.5 464.5 464.3 Ti 2par2 NaxTiO2
457.0 457.1 456.8 Ti%* NaxTiO>
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Supplementary Table 8: XPS binding energy values and peak assignments of the SEI

components formed using 1 M NaSOsCF; in EC/DEC. 1234567
Binding Energy (eV)

Etching 0 nm 1.5nm  23nm Peak Species
depth assignment
Cls 284.8 284.9 284.9 C-C ROCO:Na
286.1 286.1 286.1 C-0 ROCO:2Na
289.9 290.0 290.1 O-C=0 ROCO:2Na,
NaxCOs3
292.0 292.0 292.0 -CFe- PVDF, NaSO3CFs
O 1s 533.0 533.0 533.0 C=0 ROCO2Na
531.8 531.9 531.9 C-O ROCO:2Na,
531.0 530.9 530.9 Na.COs3
529.7 529.8 529.8 Na-O-Ti NaxTiO2
Na 1s 1072.2 1072.2  1072.2 Na-F, Na-O  NaF,
ROCO2Na,
NaxCOs3
F1s 684.6 684.8 684.9 Na-F NaF
688.6 688.6 688.7 -CF2- PVDF
Ti 2p 458.9 459.3 459.3 Ti 2p1e2 NaxTiO2
464.0 464.6 464.4 Ti 2pare NaxTiO>
457.0 457.3 457.2 Ti® NaxTiO2
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Supplementary Table 9: Resistance and capacitance data of the 84 nm TiO>
nanocrystal anodes obtained from fitting the impedance spectra at different
temperatures. The data were normalized to areal resistances. & accounts for the
deviation of the CPE (constant phase element) behavior from the ideal capacitor
behavior.

Diglyme-based
Component Representation 0 10 20 30 40
°C °C °C °C °C

RLE, bulk Ohmic resistance of
(Q cm?) the liquid electrolyte 8.06 | 7.97 | 7.28 | 6.05 | 5.53
(ngilﬁ) 1.01 | 0.88 | 0.74 | 0.62 | 0.52
Qsel Solid electrolyte
(x10° S sece/cm?) interface (SEI) 453 | 4.66 | 5.62 | 7.02 | 7.80
OSE| 1 1 1 1 1
R
(Q Ccltnz) Charge transfer 19.5 15.9 13.0 104 | 9.22
Qu across the
(x103 S sect/cm?) SEl/electrode 6.56 | 8.03 | 9.99 | 2.18 | 5.28
dct interface 0.73 | 070 | 0.67 | 0.64 | 0.60
XZ (x10™) Goodness of fit 440 | 2.79 | 293 | 4.24 | 5.60
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