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Supplementary Information

Table S1. The results of DFT calculations for [(CH3)4P]BH4.
	P [GPa]
	a [Å]
	b [Å]
	c [Å]
	V [Å3]
	Z
	V/Z
	H
	H/Z
	H/Z relative

	P63mc

	-0.0011
	6.843524
	–
	10.13274
	410.9768
	2
	205.4884
	-2399.97379
	-1199.986895
	0

	0.509
	6.748329
	–
	9.97976
	393.5893
	2
	196.7946
	-2398.73058
	-1199.36529
	0

	0.9932
	6.666611
	–
	9.861631
	379.568
	2
	189.784
	-2397.5364
	-1198.7682
	0

	2.5003
	6.512136
	–
	9.541795
	350.4351
	2
	175.2175
	-2394.15871
	-1197.079355
	0

	4.9996
	6.345948
	–
	9.225189
	321.7354
	2
	160.8677
	-2388.96376
	-1194.48188
	0

	10.0027
	6.139962
	–
	8.800776
	287.3313
	2
	143.6656
	-2379.54821
	-1189.774105
	0

	19.9993
	5.901873
	–
	8.045006
	242.6815
	2
	121.3407
	-2363.17747
	-1181.588735
	0

	P63mc – no dispersion correction

	-0.0022
	7.113995
	–
	10.71648
	469.6884
	2
	234.8442
	-2397.94815
	-1198.974075
	–

	P21212

	-0.0064
	11.56845
	11.56256
	5.679907
	759.7492
	4
	189.9373
	-4799.6205
	-1199.905125
	0.08177

	0.5006
	11.42814
	11.42503
	5.569743
	727.2239
	4
	181.806
	-4797.34966
	-1199.337415
	0.027875

	1
	11.32866
	11.3286
	5.50724
	706.7874
	4
	176.6968
	-4795.13545
	-1198.783863
	-0.01566

	2.5005
	11.0961
	11.08951
	5.375659
	661.4762
	4
	165.3691
	-4788.79337
	-1197.198343
	-0.11899

	4.9963
	10.80409
	10.79681
	5.230181
	610.0991
	4
	152.5248
	-4778.95902
	-1194.739755
	-0.25788

	9.9907
	10.39599
	10.38078
	5.048249
	544.7994
	4
	136.1998
	-4761.12058
	-1190.280145
	-0.50604

	20.0089
	9.945886
	9.816363
	4.795314
	468.1781
	4
	117.0445
	-4729.99217
	-1182.498043
	-0.90931

	P-421m

	-0.0075
	11.54368
	–
	5.650908
	753.0199
	4
	188.255
	-4799.62936
	-1199.90734
	0.079555

	0.4974
	11.43219
	–
	5.561244
	726.8261
	4
	181.7065
	-4797.34985
	-1199.337463
	0.027828

	0.9969
	11.34106
	–
	5.496553
	706.9644
	4
	176.7411
	-4795.13464
	-1198.78366
	-0.01546

	2.5019
	11.09217
	–
	5.377644
	661.6445
	4
	165.4111
	-4788.791
	-1197.19775
	-0.11839

	4.9998
	10.80244
	–
	5.226946
	609.9466
	4
	152.4867
	-4778.9604
	-1194.7401
	-0.25822

	10.0044
	10.38891
	–
	5.047224
	544.7444
	4
	136.1861
	-4761.11774
	-1190.279435
	-0.50533

	20.0017
	9.882656
	–
	4.847602
	473.4502
	4
	118.3625
	-4729.74757
	-1182.436893
	-0.84816





The optimized structures of  [(CH3)4P]BH4.
P = 0 GPa
data_01_P63mc_0GPa_600
_symmetry_space_group_name_H-M    'P63MC'
_symmetry_Int_Tables_number       186
_symmetry_cell_setting            hexagonal
loop_
_symmetry_equiv_pos_as_xyz
  x,y,z
  -y,x-y,z
  -x+y,-x,z
  -x,-y,z+1/2
  y,-x+y,z+1/2
  x-y,x,z+1/2
  -y,-x,z
  -x+y,y,z
  x,x-y,z
  y,x,z+1/2
  x-y,-y,z+1/2
  -x,-x+y,z+1/2
_cell_length_a                    6.8435
_cell_length_b                    6.8435
_cell_length_c                    10.1327
_cell_angle_alpha                 90.0000
_cell_angle_beta                  90.0000
_cell_angle_gamma                 120.0000
loop_
_atom_site_label
_atom_site_type_symbol
_atom_site_fract_x
_atom_site_fract_y
_atom_site_fract_z
_atom_site_U_iso_or_equiv
_atom_site_adp_type
_atom_site_occupancy
H2a    H     0.71898   0.70203   0.58185   0  Uiso   1.00
P1     P     0.66667   0.33333   0.56113   0  Uiso   1.00
C3     C     0.66667   0.33333   0.38343   0  Uiso   1.00
B4     B     0.33333   0.66667   0.46430   0  Uiso   1.00
H4a    H     0.33333   0.66667   0.58551   0  Uiso   1.00
C2     C     0.80949   0.61898   0.61955   0  Uiso   1.00
H2b    H     0.80872   0.61744   0.72802    0  Uiso   1.00
H4b    H     0.23548   0.47095   0.42343   0  Uiso   1.000
H3     H     0.57917   0.42083   0.34821   0  Uiso   1.00


data_01_P21212_0GPa_600eV
_symmetry_space_group_name_H-M    'P21212'
_symmetry_Int_Tables_number       18
_symmetry_cell_setting            orthorhombic
loop_
_symmetry_equiv_pos_as_xyz
  x,y,z
  -x,-y,z
  -x+1/2,y+1/2,-z
  x+1/2,-y+1/2,-z
_cell_length_a                    11.5685
_cell_length_b                    11.5626
_cell_length_c                    5.6799
_cell_angle_alpha                 90.0000
_cell_angle_beta                  90.0000
_cell_angle_gamma                 90.0000
loop_
_atom_site_label
_atom_site_type_symbol
_atom_site_fract_x
_atom_site_fract_y
_atom_site_fract_z
_atom_site_U_iso_or_equiv
_atom_site_adp_type
_atom_site_occupancy
B1     B     0.23058   0.26292   0.16175   0  Uiso   1.00
H2     H     0.25513   0.24269  -0.04312   0  Uiso   1.00
H3     H     0.12531   0.25179   0.19039   0  Uiso   1.00
H4     H     0.28184   0.19459   0.29217   0  Uiso   1.00
H5     H     0.25901   0.36301   0.21160   0  Uiso   1.00
C6     C     0.09327  -0.08557   0.31062   0 Uiso 1.00
H7     H     0.14609  -0.02873   0.19977   0 Uiso 1.00
H8     H     0.04033  -0.14240   0.19979   0 Uiso 1.00
H9     H     0.14957  -0.13818   0.42347   0 Uiso 1.00
C10    C     0.08547   0.09317   0.67592   0 Uiso 1.00
H11    H     0.02870   0.14635   0.78612   0 Uiso 1.00
H12    H     0.13878   0.14886   0.56302   0 Uiso 1.00
H13    H     0.14154   0.04010   0.78803   0 Uiso 1.00
C14    C     0.09086   0.58695   0.29878   0 Uiso 1.00
H15    H     0.03607   0.64169   0.18738   0 Uiso 1.00
H16    H     0.14466   0.52971   0.19064   0 Uiso 1.00
H17    H     0.14637   0.64158   0.40932   0 Uiso 1.00
C18    C     0.08732   0.40919   0.66770   0 Uiso 1.00
H19    H     0.14175   0.35436   0.55556   0 Uiso 1.00
H20    H     0.03142   0.35517   0.77806   0 Uiso 1.00
H21    H     0.14190   0.46311   0.78104   0 Uiso 1.00
P22    P     0.00000   0.00000   0.49318   0 Uiso 1.00
P23    P     0.00000   0.50000   0.48323   0 Uiso 1.00

data_01_P-421m_0GPa_600eV
_audit_creation_date              2023-06-15
_symmetry_space_group_name_H-M    'P-421M'
_symmetry_Int_Tables_number       113
_symmetry_cell_setting            tetragonal
loop_
_symmetry_equiv_pos_as_xyz
  x,y,z
  -x,-y,z
  y,-x,-z
  -y,x,-z
  -x+1/2,y+1/2,-z
  x+1/2,-y+1/2,-z
  -y+1/2,-x+1/2,z
  y+1/2,x+1/2,z
_cell_length_a                    11.5437
_cell_length_b                    11.5437
_cell_length_c                    5.6509
_cell_angle_alpha                 90.0000
_cell_angle_beta                  90.0000
_cell_angle_gamma                 90.0000
loop_
_atom_site_label
_atom_site_type_symbol
_atom_site_fract_x
_atom_site_fract_y
_atom_site_fract_z
_atom_site_U_iso_or_equiv
_atom_site_adp_type
_atom_site_occupancy
H12    H     0.13044   0.24614   0.20096   0  Uiso   1.00
C2     C     0.09355   0.91452   0.31647   0  Uiso   1.00
H1     H     0.35812   0.54047   0.20410   0  Uiso   1.00
H2     H     0.03286   0.64335   0.17980   0  Uiso   1.00
H3     H     0.36132   0.64955   0.42982   0  Uiso   1.00
H4     H     0.35659   0.96603   0.22611   0  Uiso   1.00
H7     H     0.47152   0.64673   0.20571   0  Uiso   1.00
P1     P     0.00000   0.00000   0.50000   0  Uiso   1.00
P2     P     0.50000   0.00000   0.52417   0  Uiso   1.00
H11    H     0.24436   0.74436   0.04492   0  Uiso   1.00
B      B     0.26628   0.76628   0.83861   0  Uiso   1.00
H13    H     0.20582   0.70582   0.70731   0  Uiso   1.00
C1     C     0.08903   0.58903   0.29016   0  Uiso   1.00
C3     C     0.41087   0.91087   0.33844   0  Uiso   1.00
H5     H     0.14430   0.64430   0.40072   0  Uiso   1.00
H6     H     0.35610   0.85610   0.45102   0  Uiso   1.00

P = 1 GPa
data_P63mc_1GPa_600
_symmetry_space_group_name_H-M    'P63MC'
_symmetry_Int_Tables_number       186
_symmetry_cell_setting            hexagonal
loop_
_symmetry_equiv_pos_as_xyz
  x,y,z
  -y,x-y,z
  -x+y,-x,z
  -x,-y,z+1/2
  y,-x+y,z+1/2
  x-y,x,z+1/2
  -y,-x,z
  -x+y,y,z
  x,x-y,z
  y,x,z+1/2
  x-y,-y,z+1/2
  -x,-x+y,z+1/2
_cell_length_a                    6.6666
_cell_length_b                    6.6666
_cell_length_c                    9.8616
_cell_angle_alpha                 90.0000
_cell_angle_beta                  90.0000
_cell_angle_gamma                 120.0000
loop_
_atom_site_label
_atom_site_type_symbol
_atom_site_fract_x
_atom_site_fract_y
_atom_site_fract_z
_atom_site_U_iso_or_equiv
_atom_site_adp_type
_atom_site_occupancy
H2a    H     0.71975   0.71035   0.58217   0  Uiso   1.00
P1     P     0.66667   0.33333   0.56134   0  Uiso   1.00
C3     C     0.66667   0.33333   0.37901   0  Uiso   1.00
B4     B     0.33333   0.66667   0.46428   0  Uiso   1.00
H4a    H     0.33333   0.66667   0.58843   0  Uiso   1.00
C2     C     0.81289   0.62578   0.62115   0  Uiso   1.00
H2b    H     0.81232   0.62464   0.73253   0  Uiso   1.00
H4b    H     0.23316   0.46633   0.42239   0  Uiso   1.00
H3     H     0.57690   0.42310   0.34295   0  Uiso   1.00

data_P21212_1GPa_600eV
_symmetry_space_group_name_H-M    'P21212'
_symmetry_Int_Tables_number       18
_symmetry_cell_setting            orthorhombic
loop_
_symmetry_equiv_pos_as_xyz
  x,y,z
  -x,-y,z
  -x+1/2,y+1/2,-z
  x+1/2,-y+1/2,-z
_cell_length_a                    11.3287
_cell_length_b                    11.3286
_cell_length_c                    5.5072
_cell_angle_alpha                 90.0000
_cell_angle_beta                  90.0000
_cell_angle_gamma                 90.0000
loop_
_atom_site_label
_atom_site_type_symbol
_atom_site_fract_x
_atom_site_fract_y
_atom_site_fract_z
_atom_site_U_iso_or_equiv
_atom_site_adp_type
_atom_site_occupancy
B1     B     0.23354   0.26251   0.16116   0  Uiso   1.00
H2     H     0.25668   0.24294  -0.05060   0  Uiso   1.00
H3     H     0.12728   0.24665   0.19604   0  Uiso   1.00
H4     H     0.29059   0.19525   0.29198   0  Uiso   1.00
H5     H     0.25885   0.36557   0.21025   0  Uiso   1.00
C6     C     0.09606  -0.08563   0.30792   0  Uiso   1.00
H7     H     0.15041  -0.02646   0.19723   0  Uiso   1.00
H8     H     0.04283  -0.14258   0.19027   0  Uiso   1.00
H9     H     0.15281  -0.14012   0.42399   0  Uiso   1.00
C10    C     0.08557   0.09575   0.68488   0  Uiso   1.00
H11    H     0.02647   0.15011   0.79563   0  Uiso   1.00
H12    H     0.14059   0.15224   0.56930   0  Uiso   1.00
H13    H     0.14203   0.04223   0.80297   0  Uiso   1.00
C14    C     0.09175   0.58918   0.28616   0  Uiso   1.00
H15    H     0.03540   0.64472   0.17184   0  Uiso   1.00
H16    H     0.14694   0.53120   0.17452   0  Uiso   1.00
H17    H     0.14810   0.64518   0.39992   0  Uiso   1.00
C18    C     0.08896   0.40867   0.66806   0  Uiso   1.00
H19    H     0.14498   0.35246   0.55428   0  Uiso   1.00
H20    H     0.03153   0.35410   0.78199   0  Uiso   1.00
H21    H     0.14388   0.46465   0.78431   0  Uiso   1.00
P22    P     0.00000   0.00000   0.49613   0  Uiso   1.00
P23    P     0.00000   0.50000   0.47633   0  Uiso   1.00

data_P-421m_1GPa_600eV
_symmetry_space_group_name_H-M    'P-421M'
_symmetry_Int_Tables_number       113
_symmetry_cell_setting            tetragonal
loop_
_symmetry_equiv_pos_as_xyz
  x,y,z
  -x,-y,z
  y,-x,-z
  -y,x,-z
  -x+1/2,y+1/2,-z
  x+1/2,-y+1/2,-z
  -y+1/2,-x+1/2,z
  y+1/2,x+1/2,z
_cell_length_a                    11.3411
_cell_length_b                    11.3411
_cell_length_c                    5.4966
_cell_angle_alpha                 90.0000
_cell_angle_beta                  90.0000
_cell_angle_gamma                 90.0000
loop_
_atom_site_label
_atom_site_type_symbol
_atom_site_fract_x
_atom_site_fract_y
_atom_site_fract_z
_atom_site_U_iso_or_equiv
_atom_site_adp_type
_atom_site_occupancy
H12    H     0.12952   0.24518   0.20034   0  Uiso   1.00
C2     C     0.09506   0.91343   0.31161   0  Uiso   1.00
H1     H     0.35640   0.54115   0.19540   0  Uiso   1.00
H2     H     0.03332   0.64577   0.17234   0  Uiso   1.00
H3     H     0.35903   0.65167   0.42820   0  Uiso   1.00
H4     H     0.35493   0.96624   0.21705   0  Uiso   1.00
H7     H     0.47158   0.64937   0.19871   0  Uiso   1.00
P1     P     0.00000   0.00000   0.50000   0  Uiso   1.00
P2     P     0.50000   0.00000   0.52411   0  Uiso   1.00
H11    H     0.24263   0.74263   0.05003   0  Uiso   1.00
B      B     0.26545   0.76545   0.83910   0  Uiso   1.00
H13    H     0.20434   0.70434   0.70338   0  Uiso   1.00
C1     C     0.09039   0.59039   0.28545   0  Uiso   1.00
C3     C     0.40983   0.90983   0.33241   0  Uiso   1.00
H5     H     0.14647   0.64647   0.39959   0  Uiso   1.00
H6     H     0.35391   0.85391   0.44696   0  Uiso   1.00

P = 20 GPa
data_P63mc_20GPa_600
_symmetry_space_group_name_H-M    'P63MC'
_symmetry_Int_Tables_number       186
_symmetry_cell_setting            hexagonal
loop_
_symmetry_equiv_pos_as_xyz
  x,y,z
  -y,x-y,z
  -x+y,-x,z
  -x,-y,z+1/2
  y,-x+y,z+1/2
  x-y,x,z+1/2
  -y,-x,z
  -x+y,y,z
  x,x-y,z
  y,x,z+1/2
  x-y,-y,z+1/2
  -x,-x+y,z+1/2
_cell_length_a                    5.9019
_cell_length_b                    5.9019
_cell_length_c                    8.0450
_cell_angle_alpha                 90.0000
_cell_angle_beta                  90.0000
_cell_angle_gamma                 120.0000
loop_
_atom_site_label
_atom_site_type_symbol
_atom_site_fract_x
_atom_site_fract_y
_atom_site_fract_z
_atom_site_U_iso_or_equiv
_atom_site_adp_type
_atom_site_occupancy
H2a    H     0.71492   0.72863   0.56339   0  Uiso   1.00
P1     P     0.66667   0.33333   0.59531   0  Uiso   1.00
C3     C     0.66667   0.33333   0.37410   0  Uiso   1.00
B4     B     0.33333   0.66667   0.46765   0  Uiso   1.00
H4a    H     0.33333   0.66667   0.61430   0  Uiso   1.00
C2     C     0.83446   0.66892   0.63201   0  Uiso   1.00
H2b    H     0.86991   0.73981   0.75823   0  Uiso   1.00
H4b    H     0.22473   0.44945   0.41611   0  Uiso   1.00
H3     H     0.56584   0.43416   0.33080   0  Uiso   1.00

data_07_P21212_20GPa_600eV
_symmetry_space_group_name_H-M    'P21212'
_symmetry_Int_Tables_number       18
_symmetry_cell_setting            orthorhombic
loop_
_symmetry_equiv_pos_as_xyz
  x,y,z
  -x,-y,z
  -x+1/2,y+1/2,-z
  x+1/2,-y+1/2,-z
_cell_length_a                    9.9459
_cell_length_b                    9.8164
_cell_length_c                    4.7953
_cell_angle_alpha                 90.0000
_cell_angle_beta                  90.0000
_cell_angle_gamma                 90.0000
loop_
_atom_site_label
_atom_site_type_symbol
_atom_site_fract_x
_atom_site_fract_y
_atom_site_fract_z
_atom_site_U_iso_or_equiv
_atom_site_adp_type
_atom_site_occupancy
B1     B     0.23705   0.27105   0.16958   0  Uiso   1.00
H2     H     0.25097   0.25276  -0.06973   0  Uiso   1.00
H3     H     0.11880   0.27457   0.22180   0  Uiso   1.00
H4     H     0.28992   0.17874   0.29262   0  Uiso   1.00
H5     H     0.28980   0.37719   0.23195   0  Uiso   1.00
C6     C     0.09443  -0.09948   0.28013   0  Uiso   1.00
H7     H     0.15603  -0.04126   0.13865   0  Uiso   1.00
H8     H     0.01876  -0.15651   0.16505   0  Uiso   1.00
H9     H     0.15428  -0.16899   0.40144   0  Uiso   1.00
C10    C     0.08158   0.12081   0.71149   0  Uiso   1.00
H11    H     0.00065   0.18725   0.78269   0  Uiso   1.00
H12    H     0.14678   0.17675   0.57069   0  Uiso   1.00
H13    H     0.13736   0.08065   0.88566   0  Uiso   1.00
C14    C     0.10884   0.59240   0.24960   0  Uiso   1.00
H15    H     0.06231   0.65070   0.08581   0  Uiso   1.00
H16    H     0.17493   0.51365   0.16590   0  Uiso   1.00
H17    H     0.16785   0.65737   0.38412   0  Uiso   1.00
C18    C     0.11148   0.42032   0.68998   0  Uiso   1.00
H19    H     0.17804   0.35636   0.57144   0  Uiso   1.00
H20    H     0.06549   0.36539   0.85957   0  Uiso   1.00
H21    H     0.16729   0.50717   0.77256   0  Uiso   1.00
P22    P     0.00000   0.00000   0.50696   0  Uiso   1.00
P23    P     0.00000   0.50000   0.46264   0  Uiso   1.00

data_01_P-421m_20GPa_600eV
_symmetry_space_group_name_H-M    'P-421M'
_symmetry_Int_Tables_number       113
_symmetry_cell_setting            tetragonal
loop_
_symmetry_equiv_pos_as_xyz
  x,y,z
  -x,-y,z
  y,-x,-z
  -y,x,-z
  -x+1/2,y+1/2,-z
  x+1/2,-y+1/2,-z
  -y+1/2,-x+1/2,z
  y+1/2,x+1/2,z
_cell_length_a                    9.8827
_cell_length_b                    9.8827
_cell_length_c                    4.8476
_cell_angle_alpha                 90.0000
_cell_angle_beta                  90.0000
_cell_angle_gamma                 90.0000
loop_
_atom_site_label
_atom_site_type_symbol
_atom_site_fract_x
_atom_site_fract_y
_atom_site_fract_z
_atom_site_U_iso_or_equiv
_atom_site_adp_type
_atom_site_occupancy
H12    H     0.12153   0.23628   0.23461   0  Uiso   1.00
C2     C     0.11109   0.91518   0.28351   0  Uiso   1.00
H1     H     0.36565   0.55559   0.12040   0  Uiso   1.00
H2     H     0.04049   0.66970   0.13478   0  Uiso   1.00
H3     H     0.34287   0.66638   0.40620   0  Uiso   1.00
H4     H     0.35162   0.97752   0.18147   0  Uiso   1.00
H7     H     0.49113   0.67912   0.20040   0  Uiso   1.00
P1     P     0.00000   0.00000   0.50000   0  Uiso   1.00
P2     P     0.50000   0.00000   0.54114   0  Uiso   1.00
H11    H     0.25582   0.75582   0.07333   0  Uiso   1.00
B      B     0.26458   0.76458   0.83257   0  Uiso   1.00
H13    H     0.18529   0.68529   0.73363   0  Uiso   1.00
C1     C     0.10292   0.60292   0.25717   0  Uiso   1.00
C3     C     0.40574   0.90574   0.30834   0  Uiso   1.00
H5     H     0.16204   0.66204   0.40192   0  Uiso   1.00
H6     H     0.33846   0.83846   0.41424   0  Uiso   1.00
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