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Tabulation of the volume values

Table S1 Values of all the volumes used in this paper

electrolyte  solvent Vi, mode® V;  minimum error® V, N(% electrostr)

RbF water 326 C 12.9 R —19.7 —60.5
NaF water 16.4 M -24 R —18.8 —114.5
CsOAc water 792 cd 61.8 R —17.4 —-22.0
KF water 237 M 7.9 R —15.8 —66.8
LiOAc water 53.6 C¢ 39.6 R —14.1 —26.2
LiF water 11.6 M —2.0 R —13.6 —117.6
CsF water 336 M 20.2 R —134 —-39.9
NacCl water 29.6 M 16.6 R —13.0 —43.9
NaBr water 35.1 M 23.5 R —11.6 —33.0
KOACc water 61 S 49.5 R —11.5 —18.9
KCl water 38 M 26.9 R —11.2 —29.3
RbCl water 423 M 31.9 R —-10.4 —24.6
KBr water 439 M 33.7 R —10.2 —23.2
NaOAc water 494 S 39.3 R -10.2 -20.5
NaClOg4 water 529 S 429 R —10.0 —18.9
Nal water 44.8 M 35.0 R -9.8 =219
CsCl water 48.8 M 39.2 R —-9.6 —19.7
RbBr water 484 M 38.8 R -9.6 —-19.9
Csl water 66.8 M 57.6 R -9.2 —13.8
KI water 54 M 45.2 R —8.8 —16.2
CsBr water 548 M 46.1 R —8.8 —16.0
RbI water 589 M 50.3 R -8.6 —14.6
KSCN water 577 S 49.6 R -8.1 —14.0
NaSCN water 466 ¢ 39.4 R —72 —15.5
LiCl water 241 M 17.0 R -7.2 -29.7
LiBr water 30.3 M 23.8 R —6.5 -214
LiSCN water 455 C* 39.7 R -5.8 —12.6
RbClO4 water 63.8 C 58.2 R -5.6 —8.7
CsClOg4 water 69.8 C 65.5 R —4.4 —6.3
Lil water 38.1 M 353 R —2.8 —7.2
KCIO4 water 550 C 53.1 R -1.8 -33
LiClO4 water 43.8 C 43.2 R —-0.6 —1.3
RbF MeOH 326 C -5 4 -37.6 —115.3
NaF MeOH 164 M -20 4 -36.4 —222.0
Csl MeOH 66.8 M 33 4 —33.8 -50.6
NacCl MeOH 29.6 M -3.9 R —33.5 —113.2
Nal MeOH 44.8 M 11.3 R —33.5 —74.8
RbI MeOH 589 M 26 4 -32.9 -55.9
KI MeOH 54 M 21.7 R —32.3 —59.8
CsF MeOH 336 M 2 4 -31.6 —-94.0
LiF MeOH 116 M -20 4 -31.6 —272.4
KF MeOH 23.7 M —7.6 R —-31.3 —132.1
RbCl MeOH 423 M 11 4 -31.3 —74.0
KCl MeOH 38 M 7 R —31 —81.6
NaClO4 MeOH 529 S 22 4 -30.9 —58.4
NaBr MeOH 35.1 M 4.3 R —30.8 —87.7
CsCl MeOH 488 M 18 4 -30.8 —63.1
KSCN MeOH 57.7 S 28 4 —29.7 —51.5
NaSCN MeOH 466 o 17 4 -29.6 —63.5
RbBr MeOH 48.4 M 19 4 -29.4 —60.7
KBr MeOH 43.9 M 14.7 R —-29.2 —66.5
CsBr MeOH 54.8 M 26 4 —28.8 —-52.6

Volumes and error in cm®mol~!.
@M: from molten saltsS!; S: from soluble salts 52; C: calculated from density of the crystalS3; b “R” indicates a value
recommended by the reviewer 5455, ¢ from Ref. S$6; ¢ Ref. S7; ¢ Ref. S8;f Ref. S9.
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electrolyte  solvent Vi, mode? V.  minimum error? v o N(% electrostr)

LiCl MeOH 241 M —4.5 R —28.6 —118.7
LiSCN MeOH 455 C* 17 4 —28.5 —62.6
LiI MeOH 381 M 11 4 —-27.1 —71.1
RbClO4 MeOH 638 C 37 4 —26.8 —42.0
LiBr MeOH 303 M 4 4 —26.3 —86.8
CsClOg4 MeOH 69.8 C 44 4 —25.8 -37.0
KClO4 MeOH 550 C 33 4 —-22.0 —40.0
LiClO4 MeOH 438 C 22 4 —21.8 —49.8
LiF EtOH 11.6 M =35 4 —46.6 —401.7
RbF EtOH 326 C -8 4 —40.6 —124.5
NaF EtOH 164 M —23 4 -394 —240.2
KF EtOH 237 M —14 4 -37.7 —159.1
LiBr EtOH 303 M 5.2 R -355 —117.2
CsF EtOH 33.6 M 0 4 —33.6 —-100

Lil EtOH 381 M 5 4 —33.1 —86.9
LiOAc EtOH 536 C° 22 4 —31.6 -59.0
LiCl EtOH 241 M —4.9 R -29 —120.3
Nal EtOH 448 M 16.2 R —28.6 —63.8
KI EtOH 54 M 25.5 R —28.5 —52.8
RbI EtOH 589 M 32 4 —-26.9 —45.7
Csl EtOH 66.8 M 40 4 —26.8 —40.1
NaBr EtOH 351 M 9 4 —26.1 —74.4
KBr EtOH 439 M 18 4 —-259 -59.0
NacCl EtOH 296 M 5 4 —24.6 —83.1
RbBr EtOH 484 M 24 4 —24.4 —-50.4
KCl EtOH 38 M 14 4 —24 —63.2
CsBr EtOH 548 M 32 4 —22.8 —41.6
RbCl EtOH 423 M 20 4 223 —52.7
CsOAc EtOH 792 57 4 —22.2 —28.0
CsCl EtOH 488 M 28 4 —20.8 —42.6
KOAc EtOH 61 S 43 4 —18 —29.5
NaOAc EtOH 494 S 34 4 —15.4 -31.2
RbF FA 326 C 24 4 —8.6 —26.5
NaCl FA 296 M 21.3 R —8.3 —28.0
NaBr FA 351 M 28.2 R —-6.9 —-19.7
CsCl FA 488 M 42.3 R —6.5 —-13.3
NaF FA 164 M 10 4 —6.4 -39.0
KCl FA 38 M 31.7 R —6.3 —16.6
RbCl FA 423 M 36 4 —6.3 —14.9
CsBr FA 548 M 48.9 R -5.9 —10.8
Csl FA 66.8 M 61 4 —5.8 —8.7
LiF FA 11.6 M 6 4 —5.6 —48.3
RbBr FA 484 M 43 4 —54 —11.2
LiBr FA 303 M 25 4 -5.3 —-17.5
KBr FA 439 M 38.8 R =5.1 —11.6
Nal FA 448 M 40 R —4.8 —-10.7
LiSCN FA 455 C° 41 4 —4.5 -9.8
LiCl FA 241 M 19.9 R —4.2 —-17.4
RbI FA 589 M 55 4 -3.9 —6.6
KF FA 237 M 20 4 3.7 —15.6
CsF FA 336 M 30 4 -3.6 —10.7
KI FA 54 M 50.6 R 3.4 —6.3
KSCN FA 577 S 55 4 2.7 —4.7
NaClO4 FA 529 S 51 4 -1.9 -3.6
NaSCN FA 466 o 45 4 -1.6 —-3.4
LiI FA 381 M 37 4 —1.1 -29

Volumes and error in cm® mol~!.
aM: from molten salts$!; S: from soluble salts52; C: calculated from density of the crystalS3; b “R” indicates a value
recommended by the reviewer 5455, ¢ from Ref. S6; ¢ Ref. S7; ¢ Ref. S8;/ Ref. S9.
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electrolyte  solvent Vji,, mode? V:  minimum error? v o N(% electrostr)
CsClOg4 FA 69.8 C 71 4 1.2 1.7
RbClO4 FA 63.8 C 65 4 1.2 1.9
LiClO4 FA 43.8 C 47 4 3.2 7.3
KClO4 FA 550 C 61 4 6.0 10.9
RbI EG 589 M 26 R —-329 —-559
RbF EG 326 C 17 4 —15.6 —47.9
LiF EG 11.6 M -3 4 —14.6 —125.9
NaF EG 164 M 2 4 —14.4 —87.8
KF EG 237 M 11 4 —12.7 —-53.6
NaCl EG 296 M 20.9 R —8.7 —29.4
LiBr EG 303 M 22.2 R —8.1 —26.7
KCl EG 38 M 30 4 -8 —21.1
LiCl EG 241 M 16.4 R =7.7 —32.0
CsF EG 336 M 26 4 -7.6 —22.6
KI EG 54 M 46.5 R =75 —13.9
NaBr EG 35.1 M 27.6 R -7.5 —21.4
KBr EG 439 M 36.7 R -7.2 —16.4
Nal EG 48 M 38 4 —6.8 —15.2
RbCl EG 423 M 36 4 —6.3 —14.9
RbBr EG 484 M 43 4 —-54 —11.2
Lil EG 38.1 M 33.2 R —-4.9 —-12.9
CsI EG 66.8 M 62 4 —4.8 -7.2
CsCl EG 488 M 45 4 —3.8 -7.8
CsBr EG 548 M 52 4 -2.8 —5.1
LiCl PC 24.1 M 7 4 —17.1 —71.0
CsI PC 66.8 M 50 4 —16.8 —25.1
CsCl PC 488 M 33 4 —15.8 —32.4
NaCl PC 296 M 14 4 —15.6 —52.7
RbCl PC 423 M 27 4 —15.3 —36.2
KCl PC 38 M 23 4 —15 —39.5
LiBr PC 303 M 15.3 R —15 —49.5
RbI PC 589 M 44 4 —14.9 —25.3
KI PC 54 M 39.5 R —14.5 —26.9
Lil PC 38.1 M 24 4 —14.1 —37.0
Nal PC 48 M 31 4 —13.8 —30.8
CsBr PC 548 M 43 4 —11.8 —-21.5
NaClOg4 PC 529 S 41.5 R —11.4 —-21.6
RbBr PC 484 M 37 4 —11.4 —23.6
NaBr PC 35.1 M 24 4 —11.1 —-31.6
KBr PC 439 M 33 4 —10.9 —24.8
CsClOg4 PC 69.8 C 61 4 —8.8 —12.7
RbClO4 PC 638 C 55 4 —8.8 —13.7
LiClO4 PC 438 C 37.1 R —6.7 —15.3
KClO4 PC 550 C 51 4 —4.0 -7.2
KI EC 54 M 47 4 -7 —13.0
Lil EC 38.1 M 35 4 -3.1 —8.1
NaClOg4 EC 529 S 52 4 -0.9 —-1.7
LiClO4 EC 43.8 C 43 4 —-0.8 —-1.9
Nal EC 48 M 44 4 —0.8 —1.8
KClO4 EC 550 C 55 4 0.0 0.0
LiCl DMSO 24.1 M 4.5 R —19.6 —81.3
KCl DMSO 38 M 20 4 —18 —47.4
RbF DMSO 326 C 15 4 —17.6 —54.1
LiF DMSO 11.6 M -6 4 —17.6 —151.7
LiBr DMSO 303 M 13 4 —17.3 —-57.1

Volumes and error in cm® mol~!.
2M: from molten salts$!; S: from soluble salts 52; C: calculated from density of the crystal®; b “R” indicates a value
recommended by the reviewer 5455, ¢ from Ref. S6; ¢ Ref. S7; ¢ Ref. S8;/ Ref. S9.
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electrolyte  solvent Vi, mode? V.  minimum error? v o N(% electrostr)
NaCl DMSO 296 M 12.5 R —-17.1 —57.8
CsCl DMSO 488 M 32 4 —16.8 —34.4
RbCl DMSO 423 M 26 4 —16.3 —38.5
NaBr DMSO 35.1 M 19.5 R —15.6 —44 .4
KBr DMSO 439 M 28.4 R —15.5 —35.3
NaF DMSO 164 M 1 4 —154 -93.9
RbBr DMSO 484 M 33 R —154 —31.8
CsBr DMSO 548 M 39.8 R —15 —27.4
KF DMSO 237 M 9 4 —14.7 —62.0
CsF DMSO 336 M 21 4 —12.6 —37.5
Csl DMSO 66.8 M 54.2 R —12.6 —18.9
K1 DMSO 54 M 42.2 R —11.8 -21.9
Lil DMSO 38.1 M 27 4 —11.1 —29.1
Nal DMSO 448 M 33.7 R —11.1 —24.8
RbI DMSO 589 M 48.2 R —10.7 —18.2
NaClOg4 DMSO 529 S 47 4 -5.9 —11.2
CsClOg4 DMSO 69.8 C 67 4 -2.8 —4.1
LiClO4 DMSO 43.8 C 41 4 —2.8 —6.4
RbClO4 DMSO 638 C 61 4 -2.8 —43
KClO4 DMSO 550 C 55 4 0.0 0.0
LiCl ACE 24.1 M —70 4 —94.1 —390.5
LiClO4 ACE 438 C —42 4 —85.8 —195.8
Lil ACE 38.1 M —31 4 —69.1 —181.4
LiBr ACE 303 M -37 4 —67.3 —222.1
NacCl ACE 296 M —26 4 —55.6 —187.8
NaClOg4 ACE 529 S 2 4 —50.9 —96.2
Nal ACE 48 M 13 4 —31.8 —71.0
NaBr ACE 351 M 7 4 —28.1 —80.1
RbCl MeCN 423 M -3 4 —453 —107.1
CsCl MeCN 488 M 4 4 —44.8 —91.8
RDbBr MeCN 484 M 4 4 —44.4 -91.7
KCl MeCN 38 M —6 4 —44 —115.8
CsBr MeCN 548 M 11 4 —43.8 -79.9
NaCl MeCN 2096 M —14 4 —43.6 —147.3
KBr MeCN 439 M 1 4 —42.9 —97.7
NaBr MeCN 35.1 M -7 4 —42.1 —119.9
LiCl MeCN 24.1 M —17 4 —41.1 —170.5
RbI MeCN 589 M 18.3 R —40.6 —68.9
Nal MeCN 448 M 4.3 R —40.5 —-90.4
Csl MeCN 66.8 M 26.4 R —40.4 —60.5
LiBr MeCN 303 M —10 4 —40.3 —133.0
KSCN MeCN 577 S 18.7 R -39 —67.6
KI MeCN 54 M 15.7 R —38.3 —-70.9
LiSCN MeCN 455 C* 9 4 —36.5 —80.2
NaClOg4 MeCN 529 S 17 4 -35.9 —67.9
RbClO4 MeCN 638 C 28 4 —35.8 —56.1
CsClOg4 MeCN 69.8 C 35 4 —34.8 —49.9
NaSCN MeCN 466 o 12 4 —34.6 —74.2
Lil MeCN 38.1 M 5 4 —33.1 —86.9
KClO4 MeCN 550 C 25 4 —30.0 —54.5
LiClO4 MeCN 43.8 C 15.3 R —28.5 —65.1
Csl NMF 66.8 M 55 4 —11.8 —17.7
LiBr NMF 303 M 18.7 R —11.6 —38.3
CsBr NMF 548 M 44 4 —10.8 —19.7
LiSCN NMF 455 C* 36 4 -9.5 —20.8

Volumes and error in cm®mol~!.
aM: from molten saltsS!; S: from soluble saltsS2; C: calculated from density of the crystalS3; b “R” indicates a value
recommended by the reviewer 5455, ¢ from Ref. $6; ¢ Ref. S7; ¢ Ref. $8;/ Ref. S9.
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electrolyte  solvent Vi, mode® V;  minimum error® V,; N(% electrostr)
KBr NMF 439 M 35 4 —8.9 —20.3
CsCl NMF 48.8 M 40 4 —8.8 —18.0
KI NMF 54 M 45.5 R —8.5 —15.7
NaBr NMF 35.1 M 27.1 R -8 —22.8
Nal NMF 44.8 M 37.3 R -7.5 —16.7
Lil NMF 38.1 M 31 4 —7.1 —18.6
KCl NMF 38 M 31 4 -7 —18.4
NaCl NMF 206 M 22.7 R —-6.9 —23.3
LiCl NMF 24.1 M 17.3 R —6.8 —28.2
KSCN NMF 577 S 51 4 —6.7 —11.6
NaClOg4 NMF 52.9 S 47 4 -5.9 —11.2
CsClO4 NMF 698 C 64 4 -5.8 —-8.4
LiClO4 NMF 43.8 C 40 4 —3.8 —8.7
NaSCN NMF 466 43 4 -3.6 —-7.7
KClO4 NMF 55.0 C 55 4 0.0 0.0
LiBr DMF 30.3 M 0.2 R —30.1 —-99.3
RbBr DMF 484 M 19 4 —29.4 —60.7
RbCl DMF 42.3 M 13 4 —29.3 —69.3
KBr DMF 439 M 14.9 R -29 —66.1
KCl DMF 38 M 9 4 -29 —76.3
CsBr DMF 54.8 M 26 4 —28.8 —52.6
CsCl DMF 48.8 M 20 4 —28.8 —59.0
NacCl DMF 296 M 1 4 —28.6 —-96.6
LiCl DMF 24.1 M —3.8 R —27.9 —115.8
NaBr DMF 35.1 M 7.3 R —27.8 —79.2
Csl DMF 66.8 M 40.7 R —26.1 —39.1
RbI DMF 589 M 34.6 R —24.3 —41.3
KI DMF 54 M 31.3 R —22.7 —42.0
Nal DMF 44.8 M 22.2 R —22.6 —50.4
Lil DMF 38.1 M 16 4 —22.1 —58.0
NaClOg4 DMF 529 S 33 4 —19.9 -37.6
RbClO4 DMF 63.8 C 45 4 —18.8 —-294
CsClO4 DMF 69.8 C 52 4 —17.8 —25.5
LiClO4 DMF 43.8 C 27 4 —16.8 —384
KClO4 DMF 550 C 41 4 —14.0 —25.4

Volumes and error in cm®mol~!.
@M: from molten saltsS!; S: from soluble salts 52; C: calculated from density of the crystalS3; b “R” indicates a value
recommended by the reviewer 5455, ¢ from Ref. $6; ¢ Ref. S7; ¢ Ref. S8;f Ref. S9.
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S1 Standard molar volume of alkali metal salts in methanol grouped by cation (left) and by anion (right).
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S2 Standard molar volume of alkali metal salts in ethanol grouped by cation (left) and by anion (right).
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S4 Standard molar volume of alkali metal salts in N-Methylformamide grouped by cation (left) and by anion (right).
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Fig. S5 Standard molar volume of alkali metal salts in ethylene glycol grouped by cation (left) and by anion (right).
aprotic solvents
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Fig. S6 Standard molar volume of alkali metal salts in propylene carbonate grouped by cation (left) and by anion (right).
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Fig. S7 Standard molar volume of alkali metal salts in ethylene carbonate grouped by cation (left) and by anion (right).
lithium sodium potassium rubidium caesium fluoride chloride bromide iodide perchlorate
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Fig. S8 Standard molar volume of alkali metal salts in dimethyl sulfoxide grouped by cation (left) and by anion (right).
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Fig. S9 Standard molar volume of alkali metal salts in acetone grouped by cation (left) and by anion (right).
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Fig. S10 Standard molar volume of alkali metal salts in acetonitrile grouped by cation (left) and by anion (right).
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Fig. S11 Standard molar volume of alkali metal salts in N,N-Dimethylformamide grouped by cation (left) and by anion (right).
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Fig. S12 Standard molar electrostrictive volume of alkali metal salts in methanol grouped by cation (left) and by anion (right).
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Fig. S13 Standard molar electrostrictive volume of alkali metal salts in ethanol grouped by cation (left) and by anion (right).
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Fig. S14 Standard molar electrostrictive volume of alkali metal salts in formamide grouped by cation (left) and by anion (right).
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Fig. S15 Standard molar electrostrictive volume of alkali metal salts in N-Methylformamide grouped by cation (left) and by anion (right).
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Fig. S16 Standard molar electrostrictive volume of alkali metal salts in ethylene glycol grouped by cation (left) and by anion (right).
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Fig. S17 Standard molar electrostrictive volume of alkali metal salts in propylene carbonate grouped by cation (left) and by anion (right).
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Fig. S18 Standard molar electrostrictive volume of alkali metal salts in ethylene carbonate grouped by cation (left) and by anion (right).
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Fig. S19 Standard molar electrostrictive volume of alkali metal salts in dimethyl sulfoxide grouped by cation (left) and by anion (right).
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$§20 Standard molar electrostrictive volume of alkali metal salts in acetone grouped by cation (left) and by anion (right).
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S§21 Standard molar electrostrictive volume of alkali metal salts in acetonitrile grouped by cation (left) and by anion (right).
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Fig. S22 Standard molar electrostrictive volume of alkali metal salts in N,N-Dimethylformamide grouped by cation (left) and by anion

(right).
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Fig. S23 Normalised standard molar electrostrictive volume of alkali metal salts in methanol grouped by cation (left) and by anion (right).
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Fig. S24 Normalised standard molar electrostrictive volume of alkali metal salts in ethanol grouped by cation (left) and by anion (right).
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Fig. S25 Normalised standard molar electrostrictive volume of alkali metal salts in formamide grouped by cation (left) and by anion
(right).
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Fig. S26 Normalised standard molar electrostrictive volume of alkali metal salts in N-Methylformamide grouped by cation (left) and by
anion (right).

lithium l sodium l potassium l l rubidium l caesium fluoride l l chloride l l bromide l iodide
N % MMMM MMMM MMMM MMcM MmMMM N% M CMMM MMMMM MMMMM MMMMM
RLE T LT L T L T el | ‘WININ "TINY TTRNN "YEE)
“ "1 1 1l - ~§Egyf " - i
|
-50 I . -l -50 .II l
| - “1
2100 I -100 I
- ]
\ \ L L oL \ oy Mtk e Mo ikhws mbikwih ms kw
— 0%+ T 0O T FOL FO - F - 0O Uz z - Uz z - Oz z = o - z =
anion cation

Fig. S27 Normalised standard molar electrostrictive volume of alkali metal salts in ethylene glycol grouped by cation (left) and by anion
(right).
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Fig. S28 Normalised standard molar electrostrictive volume of alkali metal salts in propylene carbonate grouped by cation (left) and by
anion (right).
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Fig. S29 Normalised standard molar electrostrictive volume of alkali metal salts in ethylene carbonate grouped by cation (left) and by
anion (right).
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Fig. S30 Normalised standard molar electrostrictive volume of alkali metal salts in dimethyl sulfoxide grouped by cation (left) and by
anion (right).
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Fig. S31 Normalised standard molar electrostrictive volume of alkali metal salts in acetone grouped by cation (left) and by anion (right).
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Fig. S32 Normalised standard molar electrostrictive volume of alkali metal salts in acetonitrile grouped by cation (left) and by anion

(right).
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Fig. S33 Normalised standard molar electrostrictive volume of alkali metal salts in N,N-Dimethylformamide grouped by cation (left) and
by anion (right).
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