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Table S1. Chemical expansion coefficients for some fluorite-type oxides Ce;_,R,0,_s (R=Pr, Gd, Y, Sm, Zr)

Oxide Temperatures, °C d range B = €cpem/AS Source

0.02-0.20 0.092 !

CeO,5 900 0.02-0.10 0.101 )
0.12-0.18 0.073

CepoPro10,5 650-900 0.01-0.06 0.087 3

CeosP:r 500 010015 0108 “

700-900 0.00-0.14 0.101 5

Cep.9Gdy10,-5 700-900 0.01-0.07 0.132 6

800-900 0.08-0.14 0.078 6

CepsGdp-0,5 700-800 0.10-0.15 0.055 7.8

CepoY010,5 700-1000 0.05-0.23 0.086 9

CepsY02055 700-1000 0.10-0.25 0.075 °

CepsY02055 900 0.12-0.20 0.080 10

CepoSmg 10,5 700-1000 0.05-0.18 0.088 °

CepgSmg,0,_5 700-1000 0.10-0.20 0.092 °

Cep5Zrp4Pro10,-5 700-900 0.00-0.12 0.046 5

CepsZrps0.s - 0.00-0.25 0.048 5
700 0.06-0.15 0.055

CeosZr0,04s 800 0.05-0.15 0.044 1
900 0.05-0.15 0.062

Table S2. Chemical expansion coefficients for some La;_(M,Cr;_,B,0;_s substituted chromites at 1000 °C

Oxide AS B = €penm/A Source

Lao.gSr0.2CrO3-s 0.10 0.016 12
Lag.765r0.24Cr03_5 0.12 0.020 .
Lao.75r0.3CrO3-s 0.15 0.023 12
Lag9Cap1CrOs_5 0.09 0.021 13
Lao.sCa0.,CrOs-5 0.04 0.028 13
Lag7CagsCrOs 5 0.10 0.036 12
Lag.8Sr0.2Cro.97V0.0303-5 0.07 0.027 13
Lag.7Ca0.3Cro.0Alo.103 5 0.12 0.034 12
Lay.7Ca0.3Cro.9Tip.1035 0.07 0.032 12
LaCro.9sM80.0s03-5 0.02 0.016 14
LaCro.ssMgo.1503-5 0.07 0.010 14
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Table S3. Chemical expansion coefficients for some perovskite-like complex oxides containin

g Fe or Co

Oxide Temperatures, °C AS B = €pen/AS Source
room temperature 0.22 0.012 15
(annealed samples)
400-600 0.15 0.033 16
700-950 0.17 0.019-0.021 v
Bag 5Sro.sCog sFeg 2035 600 0.09 0.026 18
700 0.10 0.022 18
800 0.11 0.019 18
900 0.12 0.016 18
SrCogsFep ;035 700-950 0.19 0.026-0.032 17
SrFeg 7Alg 3035 750-950 0.07 0.046 19
LaggSro,Fep7Gag 3035 900 0.04 0.039 20
SrSng.esFeg 35035 700-1000 0.015 0.032-0.041 21
SrTig.esFe0 35035 700-1000 0.06 0.040-0.049 22
Lag,SrosFeqssTigasOs s 789-998 0.05 0.052 23
Ndg ;Sro3Fep7C00305_s 750-1000 0.05 0.046 24
Ndg 6Sro.aFep7C00305_s 650-1000 0.10 0.041 24
Ndg5SrosFep7C00305s 550-1000 0.13 0.036 24
Ndg 3Sro7Fep7C00305 s 550-1000 0.17 0.040 24
Ndg 4SrosFeOs_s 650-1000 0.11 0.040 25
Ndg 3Sry,FeOs_s 650-1000 0.12 0.041 25
Ndg,SrosFeOs_s 650-1000 0.12 0.041 25
Bag.gsLag osFe0s_s 850-950 0.025 0.061-0.071 26
750-900 0.2 0.0574 27
SrFe0s_5 room temperature 03 0.0197 27
(annealed samples)
Lag3Sro7Fe0s_s 800 0.17 0.035 28
LagsSrosFe0s_s 800 0.10 0.059 29
LagsSrosFeOs_s 750-900 0.065 0.033 30
500-900 0.16 0.020 31
La0sSroaFe0s- 659-777 0.05 0.037 2
LaggSro,Fe0s_s 850-900 0.025 0.015 33
600-800 0.13 0.022 34
Lag Sro.aFepsCop 2055 700-900 0.13 0.031 35
700-890 0.15 0.032 36
Lag 6Sro.aFepsC0p403-s 600-800 0.13 0.030 34
La.6SF0.4F€0.5C00.505 5 500-900 0.17 0.018 37
La.6SF0.4F€0.4C00.603.5 600-800 0.12 0.028 34
34
B ———
LagsSrosFepsCops0ss 800-1000 0.12 0.036-0.039 39
Lag1SrooFep,C0opg03 s 900-1000 0.12 0.047 40
Lag3Sry7C003 5 901 0.13 0.035 41
LagsSrysCo0; s 800 0.12 0.035 39
- A7 .022 37
L804570.4C005-5 zg(z) - 8.11 8.830 4
LaggSrp,Co03 5 891 0.07 0.025 41
LaCoOs_s 950-1050 0.03 0.020 42
(Lag.eSro.4)0.09C005_s 900 0.05 0.027 43
(Lag.eSrg.4)0.9C00.9Nig 103 s 900 0.06 0.028 43
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| (Lao.35r0.7)0.99C00.9Nip.103-5

900

0.04

0.033
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Table S4. Chemical expansion coefficients for some double perovskite oxides and Ruddlesden-Popper

oxides

Oxide Temperatures, °C d range By = €chem(@)/AS B = & pem(€©)/AS Source
LaBaCo,0 s 717-853 0.27-0.54 | 0.037-0.039 0.011-0.017 44

1000 0.76-0.84 | 0.026 -0.016 45,46

573-777 0.43-0.80 | 0.013 -0.005 4
PrBaCo,0 s 852 0.73-0.83 | 0.017 -0.008

900 0.55-0.96 | 0.002 -0.009 48,49

200-1000 0.37-0.81 | 0.006 -0.017 50 *

573-777 0.49-0.86 | 0.010-0.011 -0.008 51
NdBaCo,0¢ 5 852 0.71-0.90 | 0.008 -0.007

200-1000 0.44-0.86 | 0.013 -7.04-10° 50 **

350 0.36-0.65 | — -0.005 52
GdBaCo,0¢_s 440 0.59-0.70 | 0.007 -0.011 53

600-750 0.60-0.95 | 0.008 -0.009 54
PrBaFe,0¢_s 0.50-0.90 | 0.0094 -0.0323 55
NdBaFe,0¢_5 0.50-0.95 | 0.0088 -0.0354 56,57
SmBaFe,0¢_s RT 0.50-0.92 | 0.0080 -0.0385 57-59
EuBaFe;0¢_5 0.59-0.85 | 0.0084 -0.0381 60
GdBaFe,04 5 0.61-0.90 | 0.0078 -0.0415 61
PrBaFeMnQg_s RT 0.00-1.00 | 0.022 -0.008 2

RT 0.00-1.00 | 0.022 2.00-10*
PrBaMn;0c- 711 0.83-1.00 | 0.011 0.016 &
Sr,FeMoOQOg_s RT 0.01-0.09 | 0.012 -0.016 64
La;NiOy,s 800 0.01-0.06 | -0.028 *** 0.076 *** 65
Lay(Nip.sCug 1)Oass 600-900 0.01-0.07 | -0.051 *** 0.84 *** 66
Lay(Nip.5C0q1)O4ss 600-900 0.09-0.16 | -0.051 *** 0.62 *** 66
Lay(NigoFeq1)Oass 600-900 0.10-0.16 | -0.081 *** 0.70 *** 66

* orthorhombic symmetry, By

** orthorhombic symmetry, By=
*** please note that as the oxygen content for Ruddlesden-Popper phases is written as “4+6"”

=¢,(b)/AS = 0.006
g,(b)/A8 = 0.017

unlike “x-8” for the other oxides, here negative B refers to expansion, and positive — to contraction
upon reduction (oxygen loss)
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Fig. S1. Chemical strain of GdBaCo,04_5:°%*
filled symbols — gchem(a), empty symbols — Echem(€)
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Fig. S3. Chemical strain of NdBaCo,0¢ 5:°* !
filled symbols — Echem(a)’ empty symbols —

gchem(c), crosses — Echem(b), lines are given to guide
the eye only
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Fig. S2. Chemical strain of PrBaCo,04_5:4">°
filled symbols — echem(a), empty symbols —
echem(c), crosses — Echem b), lines are given to guide

the eye only
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Fig. S4. Volumetric and average linear chemical
strain of NdBaCo,0¢_s°% 31 67
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Fig. S5. Chemical strain of PrBaM,0¢_s (M = Fe,>> FeysCug s5,%® % Feg sMng 5,52 Mn®2):
filled symbols and solid lines — gchem(a),
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empty symbols and dashed lines — Echem(€)
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