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Table S1 Monoclinic and cubic unit cell parameters of Na2B10H10 [1, 2], Na2B12H12 [3] and ball-milled 
Na2B10H10-Na2B12H12 mixtures. No monoclinic phase was observed for Na2B10H10-Na2B12H12 (3:1 
molar ratio). It was difficult to index Bragg peaks for Na2B10H10-Na2B12H12 (1:1 molar ratio) by a 
monoclinic unit cell due to overlapping and broad Bragg peaks. 
 

Compounds Unit cell parameters 
Na2B12H12 
 

LT (Na2B12H12, 293 K) 
Monoclinic 
a = 7.031 Å 
b = 10.654 Å 
c = 7.009 Å 
β = 94.676º 
V = 523.28 Å3 
V/Z = 261.64 Å3 

HT (Na2B12D12, 675 K) 
BCC 
a = 8.098 Å 
 
 
 
V = 531.0 Å3 
V/Z = 265.5 Å3 

Na2B10H10-7Na2B12H12 
(1:7 molar ratio) 

Monoclinic 
a = 7.093(8) Å 
b = 10.619(8) Å 
c = 7.017(3) Å 
β = 94.40(7)º 
V = 527.0(16) Å3 
V/Z = 263.5(8) Å3 

BCC 
a = 7.910(5) Å 
 
 
 
V = 494.9(9) Å3 
V/Z = 247.5(5) Å3 

Na2B10H10-3Na2B12H12 
(1:3 molar ratio) 

Monoclinic 
a = 7.063(1) Å 
b = 10.570(4) Å 
c = 6.973(3) Å 
β = 93.92(3)º 
V = 519.4(6) Å3 
V/Z = 259.7(3) Å3 

BCC 
a = 7.872(2) Å 
 
 
 
V = 487.8(4) Å3 
V/Z = 243.9(2) Å3 

Na2B10H10-Na2B12H12 
(1:1 molar ratio) 

      BCC 
a = 7.812(4) Å 
 
V = 476.7(7) Å3 
V/Z = 238.4(4) Å3 

3Na2B10H10-Na2B12H12 
(3:1 molar ratio) 

 FCC 
a = 9.907(17) Å 
V = 972.4(50) Å3 
V/Z = 243.1(13) Å3 

Na2B10H10 
 

LT (Na2B10D10, 297 K) 
Monoclinic 
a = 6.714 Å 
b = 13.124 Å 
c = 11.940 Å 
β = 120.524º 
V = 906.24 Å3 
V/Z = 226.56 Å3 

HT (Na2B10H10, 410 K) 
FCC 
a = 9.843 Å 
 
 
 
V = 953.64 Å3 
V/Z = 238.41 Å3 
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FIG. S1. (a) Sodium ionic conductivities of a Na2B10H10-Na2B12H12 mixture (1:1 molar ratio) after 
various ball-milling times and pure Na2B10H10 and Na2B12H12 ball-milled for 5 h. (b) Ionic conductivity 
of this Na2B10H10-Na2B12H12 mixture at room temperature (approximately 305 K) as a function of 
milling time. 
 
 
 
 
 

 
FIG. S2. Cyclic voltammogram of a ball-milled Na2B10H10-Na2B12H12 mixture (1:3 molar ratio) at 303 K 
obtained from a Princeton Versa STAT4 potentiostat/galvanostat with Na and Au electrodes at a scan 
rate of 2 mV s–1 and a voltage range of –0.1 to +5.0 V vs. Na/Na+.  
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