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Overpotential (AV)

The relation between overpotential AV and DX can be derived from the Nernst-Planck

equation for the flux of Li through the bulk electrolyte, J“:
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where u™ is the electrophoretic mobility of the Li-ion and ¢ is the electric potential. From

chi
dz

=0, (i)

here, we assume (i) uniform concentration throughout the coating, such that

that the mobility and diffusion coefficient may be related by the Einstein relation (DX =

ulkgT

. where ¢ is the elementary charge), and (iii) that the electric field in the coating is

uniform such that % = AV/I., where [. is the coating thickness. Eq. 1 thus reduces to
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Solving for the voltage difference AV yields
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Finally, we can relate the flux of Li-ions J“ to the current density through the cathode

coating J via J = —qJY, giving
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Electrochemical stability window

The electrochemical stability window consists of a reduction limit (V,eq) at which the ma-
terial starts lithiation during discharge and an oxidation limit (—V,y) at which the material
starts delithiation/decomposition during charge. Here we take LiAl;Og, Al,O3 and ByO3
as examples to illustrate our method in calculating the electrochemical stability window of

Li-containing and non-Li containing compounds. The lithiation compound of LiAl;Og can



be directly identified from a Li-Al-O phase diagram, see Figure Sla. Its discharge reaction
can be expressed as:

1 4 1

As all the reactants and products are in their solid phases, Vieqa = —AG/2F = —AH/zF =
0.8 V versus Li metal, where z is the number of electrons transferred in the reaction and F
is the Faraday’s constant. As LiAl;0g is a Li-containing compound, its delithiation takes
place via a dissolution of Li*. From the Li-Al-O phase diagram, the delithiation reaction of

LiAl;0g can be expressed as:
. . ) 1
L1A1508 — Li"4+e + §A1203 + ZOQ(Q) (6)

As the reaction involves oxygen gas evolution, we include the entropy value of Oy taken
from the JANAF tables.! Thus, Vo, = —AG/2F = —(AH — TS)/zF = —4.0 V versus
Li metal. Therefore, the electrochemical stability window of LiAl;Og can be estimated as:
[Viea;—Vox|=[0.8, 4.0].

Similar to LiAl50g, the lithiation compound of Al,O3 can also be directly identified from

a Li-Al-O phase diagram, see Figure S1b. Its discharge reaction can be expressed as:

8 1

As all the reactants and products are in their solid phases, Vieqg = —AG/2F = —AH/zF =
1.3 V versus Li metal. As Al;O3 is a non-Li containing compound, we assume its oxidation
takes place via a dissolution of AI**. From the Li-Al-O phase diagram, the decomposition

reaction of AlyO3 can be expressed as:
3+ -3

As the reaction involves oxygen gas evolution, we include the entropy value of Oy. Thus,



AG, = AH — TS = 16.18 eV. Next, we add the standard free energy of AI** formation,
AG2, to AGl
Al = APPT 4 3e” (9)

AGy = —nFEs: = —4.99 eV. n is the valence state of AI*™ and E%;, is the standard
oxidation potential of AI** versus standard hydrogen electrode (SHE) taken from the [UPAC

publication. ?

ALO; — 2AT* + 6e~ + 202@) (10)

AG3 = AG14+2AG, = 6.21 eV. Next, we reference the above equation to Li/Li* to calculate

the reaction potential with respect to the Li metal: Li*(aq) + e~ —Li:
3
AlyO3 + 6LiT — 2A1°* + 6Li + 502(9) (11)

The standard oxidation potential of Li" is EEi+ = 3.04 V versus SHE. Thus, AG, = AG3 +
6nFEY. = 24.45¢V. Finally, the reaction potential Vy can be obtained using the Nernst
equation: Vo, = —(AGy)/zF = —4.1 V. Therefore, the electrochemical stability window of
AlyO3 can be estimated as: [Vieq,—Vox|=[1.3, 4.1].

The lithiation compound of BoO3 can be directly identified from a Li-B-O phase diagram,

see Figure Slc. Its discharge reaction can be expressed as:

987B203 + 3Li — LigBHOlg + 498]360 (12)

As all the reactants and products are in their solid phases, Vieqa = —AG/2F = —AH/zF =
2.2 V versus Li metal. As ByO3 is a non-Li containing compound, we assume its oxidation
takes place via a dissolution of B**. However, B dissolution involves the presence of H,O:
B(s)+3H;0=B(OH)3(aq)+3H"+3e~, which complicates the dissolution mechanism and re-
quires additional assumptions, such as the abundance of HyO in a battery cell. Therefore,

the oxidation limit of B5Oj is estimated using the |V,| value of LizB1;015. From the Li-B-O



(b)

Figure S1: Li-Al-O phase diagrams. (a) The first phase-region (green triangle) formed by
LiAl;Og, LiAlO5 and Al for LiAl5Og lithiation. The dash line represents the lithiation path
of LiAl;Og. (b) The first phase-region (green triangle) formed by LiAl;0g, Al,O3 and Al
for Al,Og lithiation. The dash line represents the lithiation path of AlyO3. (c) The first
phase-region (green triangle) formed by LizB1;015, BoO3 and BgO for ByOj lithiation. The
dash line represents the lithiation path of B5Os.

phase diagram, the delithiation reaction of Li3B1;0g can be expressed as:
) o _ 11 3
L1B11018 — 3Li +3e” + ?B203 + ZOQ(g) (13)

As the reaction involves oxygen gas evolution, we include the entropy value of Os. Thus,
Vox = —AG/zF = —(AH —TS)/zF = —4.3 V versus Li metal. Therefore, the electrochem-

ical stability window of BoO3 can be estimated as: [Vieq,—Vox|=[1.3, 4.3].
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Figure S2: Distribution of the reaction energy AF,, with (a)LiNiOy, (b)LiCoOs,,
(¢)LiMnOy4, and (d)LiFeOP, cathodes for each category that pass electrochemical stability
descriptor. The horizontal dash lines represent the limits of AFE.. The histograms illus-

trate the numbers of compounds for each category that pass the descriptors, AF,; > —0.1
eV /atom.
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Figure S3: Histogram of the number of Li containing compounds for each category that
pass the phase stability, electrochemical stability, and chemical stability descriptors in the
computational screening.
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Figure S4: Calculated (a) overpotentials AV and (b) oxygen diffusion time ¢ across room
temperature 1 nm cathode coatings in LiNiOs, LiCoOs and LiMnyO,4 cathodes. The dashed
lines in (a) and (b) representAV = 0.1 V and ¢t = 1 h, respectively. We assume an r = 1 um
cathode particle and an [, = 2 nm surface rocksalt phase.



Table S1: Calculated activation energy E,, extrapolated room
conductivity Cy; and Onsager transport coefficient LMY for Lit diffusion.

temperature diffusivity Dy,

Composition | EX (eV) | DY (cm?/s) DX error bound CL (mS/cm) CL error bound LHM (eV—lem™ls7!) LEY error bound
Li;AlF; | 0.4820.02 | 1.96x10 7 | 1.49x10 ', 259x10 ' | 4.01x10° | 3.05x10 7, 5.29x10 3 2.30x10™ 1.74%10%, 3.05x10™
LiCaAlFg | 0.5540.02 | 1.29x107'2 | 9.69x107'3, 1.71x10~'2 | 1.11x10~* 8.33x107%, 1.47x10~* 6.55x 10 4.90x10M, 8.74x 10"
LiyZnCly | 0.3+£0.03 | 2.41x1078 | 1.58x1078, 3.69x10~% 1.63 1.07, 2.48 1.02x10'6 5.96x10%, 1.76x 1016
LiYF, 0.5540.02 | 1.14x10712 | 8.32x1071, 1.55x10712 | 1.23x10~* | 9.03x107%, 1.69x10~4 7.54x 101 5.47x10M, 1.04x10'2
LiAISIO; | 0.68+0.06 | 1.16x1071 | 4.52x10715, 2.97x107 | 9.37x10"7 | 3.66x10~7, 2.40x10~° 5.77x10° 2.37x10%, 1.40x10%
LisB;1Ops | 0.6840.03 | 1.42x107M | 9.04x1071%, 2.22% 1071 | 8.67x10~7 | 5.54x1077, 1.36x10~° 5.79%x10° 3.94x10%, 8.50x 107
LiZry(PO,)s | 0.6440.11 | 3.75% 107 | 6.20x107%5, 22710713 | 1.06x10~° | 1.75%1077, 6.39x 1076 5.84%10° 9.49% 108, 3.60x 101
LisPO; | 0.3240.04 | 6.51x107° | 3.03x1079, 1.40x10 1.26 5.87x107, 2.7 7.29% 101 3.25% 10", 1.63x 1016
LiB3O; | 0.61+0.05 | 1.36x107"3 | 5.94x107 3.09x107% | 9.98x107¢ | 4.37x1075, 2.28x10~ 5.92x 1010 2.60x 10, 1.35% 10"
LiyBsPOs | 0.550.04 | 1.25x10712 | 6.39x107 1%, 2.43x1012 | 1.08x10~* | 5.54x107%, 2.11x10~* 6.63x10'! 3.50x10'!, 1.26x10'2
LiPOs 0.5140.05 | 5.54x10712 | 2.45x1012, 1.26x10~ " | 5.80x10~* 2.56x1074, 1.31x1073 3.57x10"2 1.57x10'2, 8.11x10"?
LiAlO; | 0.540.02 | 1.51x107!2 | 1.08x107'2, 2.11x10712 | 2.25x10* | 1.61x107%, 3.14x10* 1.26x10'2 9.21x10™, 1.72x10'2
LigZnO,; | 0.44+0.05 | 8.31x107! | 3501071, 1.97x1070 | 2.62x1072 | 1.10x1072, 6.21x 1072 1.60x 10 6.74x 1013, 3.82x 101
LiNbOs | 0.4740.03 | 2.23x107! | 12810711, 3.86x 10~ | 2.26x103 | 1.30x1073, 3.93x10~* 1.38x10% 7.92x10'2, 2.39% 1013
Li,HfO3 | 0.5340.02 | 2.19x107!2 | 1.67x107'2, 2.88x 10712 | 3.85x10% | 2.93x10~*, 5.06x 10~ 2.42x10'2 1.84x10'2, 3.19x10'2
LiSbsOs | 0.77+0.03 | 5.74x1076 | 3.46x1076, 9.50x 10716 | 2.40x10% | 1.45x1078, 3.98x10~* 1.34x108 8.12x107, 2.21x10#
LiTaSiO; | 0.640.08 | 1.60x1073 | 4.01x107™, 6.36x107"3 | 1.03x107° | 2.60x107%, 4.12x1075 6.91x 101 1.71x10%, 2.79x 10"
Li,O 0.26+0.01 | 2.72x107% | 2.25x107%,3.29x1078 | 1.24x10! 1.02x10", 1.50x 10" 7.27x10'6 5.93%10'6, 8.92x10'6
Al,O4 0.7440.08 | 9.70x107'0 | 2.62x10~'%, 3.59x107 | 5.96x10~8 1.61x107%, 2.21x1077 4.61x10% 1.11x10%, 1.92x10°
ZnO 0.58+0.07 | 5.98x10713 | 1.70x107!%, 2101012 | 3.20x10~° | 9.10x107% 1.12x10~* 1.74x 10" 4.61x10', 6.60x 10
Sb,y05 0.940.09 | 7.37x1018 | 1.59%107 '8, 3.41x10717 | 1.88x10710 | 4.07x107!!, 8.72x10710 1.08%10° 2.35%10°, 5.01x10°
Table S2: Calculated activation energy E,, extrapolated room temperature diffusivity D,

conductivity Cy; and Onsager transport coefficient LO© for O?~ diffusion.

Composition | EO (eV) | DS (cm?/s) DY error bound CQ (mS/cm) CQ error bound L9 (eV~lem~'s™1) LSO error bound
LisAlFg 0.6140.04 | 3.79x10~™ [ 1.78x 10 ™, 8.07x10~ ™ | 9.68x1070 | 4.54x1079, 2.06x 10" 3.58x107 1.63x10°, 7.87x10°
LiCaAlFg | 0.6940.11 | 2.39x107% | 3.86x10716, 1.49x10~" | 5.49x1077 | 8.85x107%, 3.41x107¢ 2.03x108 3.27x107, 1.26x10°
LipZnCly 0.50.08 | 7.19x1072 | 1.78x107'2, 2.90x10~ ' | 6.25x10™* | 1.55x107%, 2.52x 1073 2.25x 101 5.57x10', 9.08x 10"
LiYF, 0.5940.04 | 6.65x107™ | 3.15x 107", 1.40x107'3 | 1.44x107° | 6.84x107%, 3.05x 10~ 5.43x10° 2.53x10°%, 1.16x 100
LiAlSiO, 1.240.05 | 2.16x1072 | 9.99x1072* 4.65x1072 | 1.12x1071 | 5.17x1071, 2.41x10~13 4.65x10* 2.11x10%, 1.03x10?
Li3B1 05 | 0.9240.05 | 6.86x1071 | 2.76x 107", 1.70x107'% | 4.03x107° | 1.63x1079, 1.00x 1078 1.46x10° 5.34x10°, 3.74x10°
LiZry(POy)3 | 0.8840.06 | 1.40x107' | 5.23x10719, 3.77x107'® | 7.60x107° | 2.83x1077, 2.04x107® 3.08x10° 1.14x10°, 8.33x10°
LisPOy 0.3340.08 | 3.54x10710 | 9.11x10~"*, 1.38x10~Y 1.46 3.76x107", 5.68 7.41x10" 1.88x10", 2.92x10'
LiB30; 0.8940.03 | 1.87x107'8 | 1.20x107'%, 2.90x107"® | 1.10x10~% 7.08x107%, 1.71x107% 3.57x 108 1.81x10%, 6.36x 105
LiyBsPOg | 0.86£0.03 | 4.97x107'8 | 3.24x10718, 7.62x107'% | 2.75x10~% | 1.79x107%, 4.23x10~% 1.04x107 6.73x10%, 1.59% 107
LiPO; 0.9640.06 | 1.50x107" | 5.21x1072, 4.34x 107" | 7.55x10710 | 2.62x1071°, 2.18x10~* 2.83x10° 9.51x10%, 8.42x10°
LiAlO, 0.8640.05 | 4.65x1071% | 1.89x 10718, 1.14x 1077 | 2.21x10~% | 9.01x1079, 5.44x 1078 8.56x10° 3.47x10%, 2.11x 107
LigZnOy 0.740.1 | 3.71x107%* | 6.99x1071%, 1.97x10~" | 1.25x107° | 2.35x107%, 6.63x10~° 5.16x10° 1.28x10°, 2.08x10'°
LiNbO3 0.6140.02 | 4.95x107™ | 3.69x 107, 6.64x 1071 | 2.42x107* | 1.80x107%, 3.24x107* 9.41x10'° 7.47x10%, 1.19x 10"
Li,HfO3 | 0.7440.07 | 3.32x107'¢ | 1.05x107'%, 1.05x107" | 1.40x107% | 4.44x1077, 4.41x107° 4.47x108 1.27x10%, 1.57x10°
LiSb30g 1.3940.06 | 1.87x107% | 6.73x10726, 5.21x107% | 1.00x10™'% | 3.61x107'0, 2.79x 10~ 3.47x107! 1.24x1071, 9.71x107"!
LiTaSiOs | 1.0340.07 | 9.29x1072" | 2.80x1072!, 3.08x107%0 | 4.81x10~"" | 1.45x10~, 1.60x 10710 1.78x10* 6.06x10%, 5.21x10*
Li,O 0.374£0.02 | 5.19x1071! | 3.48x1071, 7.75x107 1 | 1.89x107? 1.27x1071, 2.82x 107! 7.42x10% 4.98x10% 1.11x10%
Al,O3 1.0440.07 | 9.02x1072! | 2.87x1072", 2.84x 10720 | 4.88x10~'" | 1.55x10~'!, 1.54x10~1° 1.74x10* 4.95x10%, 5.63x10*
ZnO 0.67£0.09 | 9.00x1071° | 2.08x1071%, 3.90x10~ | 3.59x107° | 8.29x107%, 1.56x10~* 1.36x 1010 3.14x10%, 5.85x10'°
SbyO5 1.2340.05 | 4.08x107% | 1.68x10723, 9.91x1072 | 2.17x107" | 8.91x107", 5.28x10™"3 7.85x 10" 3.31x10', 1.86x10%




Table S3: Calculated voltage window [Vieq, —Vox] (V), reduction and oxidation reactions,
and reaction energy (eV/atom) with LisPS, (AELYS), HF (AEM) and cathodes (A Ecathode),

rxt rxt rxt

Composition [Viea, —Vox) Reduction and oxidation reactions AELS | AEHE | Apcathode
BaLi(Bs0n)s 15,47 0.2292 BaLi(E;i);()];gB I;i - li;]lj—tﬁo iaimﬂ(}i(’)& ¥ [1]&1@2161?2? 0.0625 B;O o0 o | oo
BaLiAlF, 10, 6.1] 0-3333 B“Limgglfil\];;jﬁl gﬁ{f: (?j?j ff“ +0.3333 Al 004 | 009 | -0.05
Cs5LiaBaP1Oys [21,43) 03 (752L12B2g:§)ﬁir;]3+2 ;“4‘(: ”j ;”g:g(‘)*f; g;,%ﬁ%? (1 lf ZLI‘jiPm +02p 004 | 016 | -0.07
e i A S A ) TR T
CsaLiALFiz 1.1, 6.5] 0-5333 Cs?Li“gi&;};:jgﬁi Aﬁ;}‘ﬁfg gzoflig‘;fii’\g“ 03333 Al 002 | 005 | 005
CsaLiAIF, 08, 6.2] %f;lj\lfp: :L(')?élfi?ﬁf ?SA;F&;AEFOL f Jsﬂg +z fil 003 | -010 | 002
Cs,LiSmClg [0.5,4.2] s (gizillgslr::((‘lfb :L(;? C(:‘ii(:g TS% a&(ﬁbggfﬂﬁ e 0021 010 008
oo, | o
T T i P e A T e P e R BT I
CaiLiGayF1y (19, 6.5) Cs&:ﬂ%;;:fi J)LE“:(“O&;, i %b:((’f((th:sfi%:iFt i ﬁlf gszK(QaF:; L 01310091 -0.04
CoBaLiP0r 18 40 1395 CsBaliP,0; + Lic?Bgi%ﬁz7%}(’)%%2}5:37(‘?g:ﬁé?joggggi ihr}jim +0.2056 Bay(PO,), oo | o1 | o0
o | o TG SR G| L ¢ o oo
CsLi(POy), 2.3, 5.0] 08 gj“l‘g&‘;: + L(:;’O[ii(z;f: (F)f) 8; (LGOI?;;%P& I &2 P 2006 | 0.16 | -0.07
CsLiBeF, 07.6.1] C“LiBCCF;JBL‘;AH%O'&E?giq s zrzf B 05 Be 001 | 008 | -0.03
CsLiF, 0.6, 6.0] C(ij;z :t UL“ ?z E‘f (fgf Ij:ru 20.05 | -0.18 | -0.04
KGLiB(P,0n) | 22,12 LBPiO g KLi(PO) + KOy £ BEOr + 0 v 4 911 003 | 016 | 007
T
camror | o ST L e TV D TR | o | o
K,LiBiClg [2.4, 4.0] 0-3533 KZIL\IE,(J];;CE L; ?1305161161(31(1 Uf(]j3617(11:g+1 14:10'3‘ oo -0.08 | -0.09 -0.10
K,LiGaF, 2.0, 6.4] 0-3333 KZLiG‘”’;\:ZJ(;iF?ﬁO'?(GgZ E}I\EJF?Z J]“‘lk +0.3333 Ga 010 | -009 | -0.05
KaLilnF 24,6.0] K;LiInF:;Q:ﬂ(g;zs; IH‘;rO(??;?nKIih;::rt :11(;1(;705? 3+h[‘1.3333 Li 013 ) -0.10 0.04
Klischs | (0462 KGLISeFs -» 0. K5Fy 1095 KefieaFs + 05 KFy + L 003 | 011 | 002
v | s R TS R
K, LiP,0: (1.7, 42) e Tia00 3 0B POy & POw DI O Lh o 007 | 018 | -0.02
KsLi;NdF)o 0.4, 5.9] 0.25 KLlJ;;G:lrgi,: +KL;N :Fo? zh}lj;fl +K1F-5+L§ZFJ K 009 | 0.6 | -0.02
KsLizPrFio 0.4, 5.9) “'QK:EZL;I;‘;E‘L b %égif(";gji‘ S R 0.08 | 016 | -0.02
o oo R S e
KLiBeF 08, 6.4] KLiBe}ELf ?f;;x;;; ioolgleIleﬁ:Ff j:lg;% (I)(%gBi 0.5 Li 0.02-) 009 -0:03
T X T [T S ke v o
oveon, | e Sk T i, T S
svor | s
Li;B;POg [2.2,4.1] LiZ%ZPIS:B;PS i;{;ii:B1()1‘(?;1?1]%]73%1(2);+0.l?3[g§(? (();2 t (ii:; Li 000 | -0.18 006
vwor | o
LisBeF, 09, 6.1] Ur’i‘zﬁ?“: ]'5‘0;2 3;?0:2 ZUUF 0.00 | 006 | -0.05
Li,CaHIfFy 1.0, 6.3] 0.5 L“E];*?ii*ﬁt 3 o 1: ﬁ;g:f;&fflz Iio'z‘r’ HE 0.00 | -005 | -0.06
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Composition | [Viea, —Vox] Reduction and oxidation reactions AELPS | AEHE | AFeathode
LisScP,HOS 23, 4.1] 1.5 Li,ScP,HOg + Lﬁsﬂﬁfﬁ% J;ifcﬁgngjz)&Zo&gg? osffia(.?%i)éi OLlh LisPOs + 0510 [ | 146 005
LizTao(OF2)s [L.7,47] LizTaz(glzf)f :T?)zéi)zl‘;ﬁfmjombj %gjlgai?;mfﬁlf (?leMJ; 0022 Ea1.059 Li 004 1 015 -0.07
LiTiCr(POL)s | [2.2, 4.3] LigTi%::(Il;i(z)f)if ﬁpo?; )EEiQL(iP&iQJrL(i)z,gsr%g;Pt(());lJrC(r)?); c%joiﬁ%o%ogfi%m Li 0031 0.1 -0-10
LisTiFs 1.9, 6.4] le‘LTlig;FlaLﬂi LFI;T;P;" L 2005 | 002 | -0.10
LizZrFg [1-2,6.2] LiQZEinf rf:oz;‘ L:ZSEQLE %r§§5+F? '151?;5 Li -0.03 1003 1 -0.07
Li;AlFg (L1, 6.1] 03335}3;?:&1;‘;’ (iiggj f;ﬁ LiF 0.00 | -0.06 | -0.05
LiBiOws | [L8 43] 06771 i:g ffgj: - Ij 57321831 Fg%oéz ° %05125 BsO 0.00 | 0.19 | -0.03
Li,GaFy [2.2,6.2) Ojddflii;GFjFinézoldfﬁ Cf;ﬁ LiF 2009 | -006 | -0.08
LisPO, [0.7, 4.0] 015?;3?% JSLi ajp 5657 sz(?;g 82115 Eii:sP 2000 | -0.17 | -0.00
LizSca(POs)s | [L8, 4.1] 02667&555&(}30(?)43*:5%;,2%3 TSP;(E)’AOTE?)??O?C:O;; 02F 2000 | 017 | -0.05
LiyZraFrg (L5, 6.3] 03 Iﬁféfﬁ; :I; Zl&gi Iii%z;,fﬁjsoﬁs Zr 004 | -002 | -0.00
A R e E T
TR I e S e A SRR ETIRT
LiyP5O- (23, 4.1] Oilf;f;f;g Iiiilj():i %;%Pg: i 20 'Eip 2001 | -0.16 | -0.06
Li,Z1Fy [1.2,6.0] 023}2@:; +L 1L21Z EGOfFJFfr:Q?LiLiF 0.02 | -0.06 | -0.06
wowion | ot
S R T e R TR E T T
o | wvan | TR e R G o |
LiCaAlFg (L1, 63 0-3333 LIC"‘AIEZZALI;jjéiiILEFI (?j“?:’fiz +0.3333 Al 0.00 | -0.05 | -0.05
LiCaGaFs | [24, 6.5] LMGQ"LFIE}EIF: 0 gﬁfi Lj“ﬁf&?jﬁfﬁffﬁ?“ o 011 | 005 | -0.09
LiCIO, 2.9, 4.5] O”ﬁﬁgloﬁ?ciouff 1525%2?1} “ 106 | 0.09 | -0.06
LiF [0.0, 6.0] LiF jio__sj #; +Li 0.00 | 011 | -0.00
LilnF, 2.5, 6.1] 0-3333 LLIIIIIfF“I :Llin;: (1333;’ FI‘; * L Lt 2016 | -0.04 | -0.10
T G T A ETY ETT
LiLuF, (03,63 0-3333 LIIILI‘;FFL :LIiA;ffggz ;‘;I I{f’gg LiF 0.00 | 000 | -0.03
Snarior | e s e
LiMgAlFs [1.2,6.2] LngA]l_FiKgAIﬁiv? ﬁofﬁgffg %j J:\ {i\gﬁz;ioﬁﬁd Al 0.00 -0.02 -0.06
LiMgPO, (1.6, 4.0] Lil(\)r.IZI%(i)l\ng?J‘.‘;%;;’»; iL&gﬁﬁngf O+4 0+ 1%?71\(%(12.26265 Li 000 | -0.17 -0-03
T X P e e s R ETA ET T
e | woun o D
LiTio(POu)s | [22,4.5] LiTis(PO.)s — g?&é?&ﬁ%i N 1L126T712T(5>?(4)): +0.25 0, + Li 008 1 -0.14 1 -0.08
LiYF, (0.4, 6.2] 0-3333 LL‘K(% :L;,F_: 333?)3;;1 ii333 LiF 0.00 | -0.03 | -0.03
LiYbAIFs | [L0, 6.5] 03333 LIYBAIF ii;bL;l;ﬁ S;\;bLFlf: :1;?2 &L’}’F‘ +0.3333 Al 0.00 | =000 | -0.04
o, | an | OO T e, I, R OO 2|
LiZeaPODs | 2045 0.2 LiZta(PO4)s + Li —+ 0.4 Li;PO, + 0.4 Z1O, + 02 P ool | o5 | 008

LiZrs(PO,)s — 0.5 ZroPy0g + ZrPy0; + 0.25 Oy + Li
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Composition [Vreds —Vox] Reduction and oxidation reactions AEMS | ABHE | Apgathode
oo, | R R I R
NagLiBeFy [11,6.1) 2 \]M]I\?fﬂ;;a?\] ;ZECLFliBiFU‘ S Fi liag]zg‘jﬁ;"s Be 002 | 006 | -0.05
e | po
NayLisFesF1a 2.8, 6.4] 00N IEIIQIE;(FFQRL;}I:ZLFF&? \+ ;ili‘N;Fs 112'5 - 011 | 005 | 006
NagLizIngF 1o [2.3,6.2] 0]667\11’[“'{};}2";:;*\;;3 ;k?il\i“; Ft ]:h[];t i g‘?f'gg n 2010 | -0.07 | -0.06
NagLizScoFy 04,62 0111 I;\E:i‘f;‘j?‘i :Lﬁljs}r?i]ﬁ JF:”'; S i\lit 2‘12222 Se 2000 | -008 | -0.03
wiro o
NosLYoPsCOnTs | (20, 40 | 02 NaLIVsPsCOF; + I\I;;Z&(J{?’?%NF] ;\;(PIEI);\);CB ;?Fizi I;%?S?ﬂ?iﬁf}léfﬁ‘oé :)U‘é;;(r)iﬁ 008333 Y20, +025C | T T o
NoLRB(FO | 25 41] 0.8667 NaLiB(PO,), +NI:LZB((J§6\::%P§:]):& 31];513;?)11\1110‘1;(()132)22 - 0.8607 Li;PO, + 02D o | o | oor
NaLiEr,Fs 03,6.2] 0.1429 \ii‘LElE *Fjjl\a Eﬁg‘f:ﬂ;?fﬁ?g‘:ﬁj 2857 Br 20.00 | -0.04 | -0.03
oo | T I S
NaLiLuyFs [05,6.7) MLE:’JI;}I;“f’*I\I:FLlj: ;le‘l;‘Ltlg: L 002 | -001 | -0.03
o | 5 | s R i S, L S e o |
NaLiTm,Fs 0.3, 9.4] 0-1429 ”;;E%izg 3 gdé T%EiFFLO;;;ZI?]FN;TL?'QSST Tm 0.00 | 000 | -003
RboLisB(P2O7)y | [2.1, 4.3] 04222 R")zLi“Br({ii);‘g (;21(“)17; fﬁ?ﬁ&l’z(g“r&ggfz?;fg? i%‘g 620155%“P04 +02P 004 | 015 | -0.06
.|
e | oaea
Rb,LilnClg (21, 44) Rmh?fx?c}l{f ilg]gé;R]b:I?(llfl10(1;34?:3}{1\1:211f+0055h&‘c]| + Li -0.05 1 -0.03 -0.09
e | oo
Rb,LiRhClg (2.7, 44) 0-3333 Rb:{]“b‘;“:fnll‘ct Ii :h%??(f ZR]}){%T :S?CLC(JI: i0‘3333 Rh 013 | 004 | -0.10
v, | ko
RbLiYF 05, 58] Rb,LiYFg — 827?5 é;)T$%<++LB1;2;)65L%3Fb:4++0]“21§57+ RFi)bF3 + 0.5714 Li 009 1009002
iz | oo
RbLisBeFy (0.8, 6.1] 03333 RbLi?Br:ili’i‘zgéiFjﬁ“'IL{?)GF: T’ﬁ;f;;jfg Lilf 4 0.5 Be 2001 | -004 | -0.05
STi(B,Os)s | (16, 44] B S0 1 O n 2 0 o3 oo e 001 | 020 | 003
SLIAIE 10,63 0.3333 sl-LiAn;iLJirAIIiF = j:/;%lrju“a;;;;:g) 03333 Al R
SLiCaF, 25671 SITAGaF, & 11 = 0.6067 L,Galy + ST & 03333 Ga 10 oo | o8

SrLiGaFg — SrFy + GaF; + Li
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