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Figure S1. (A-d) Four different relaxed configurations of a single Li atom incorporated into LiFePO4 together with relative energies.
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Figure S2. (A-d) Four different relaxed configurations of two Li atoms incorporated into LiFePO4 together with relative energies.
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Figure S3. (A-d) Four different relaxed configurations of three Li atoms incorporated into LiFePO4 together with relative energies.
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Figure S4. (A-d) Four different relaxed configurations of four Li atoms incorporated into LiFePO4 together with relative energies.













Table S1. Calculated lattice constants for bulk structures. Experimental values are given in parentheses. 

	Compound
	Space group
	Lattice Parameters

	
	
	a (Å)
	b (Å)
	c (Å)
	α (°)
	β (°)
	γ (°)

	Li2O [1]
	
	4.635
(4.610)
	4.635
 (4.610)
	4.635
 (4.610)
	90.0 
(90.0)
	90.0
 (90.0)
	90.0 (90.0)

	Na2O [2]
	
	5.529
(5.560)
	5.529
(5.560)
	5.529
(5.560)
	90.0 
(90.0)
	90.0
 (90.0)
	90.0 (90.0)

	K2O [3]
	
	6.484
(6.436)
	6.484
(6.436)
	6.484
(6.436)
	90.0 
(90.0)
	90.0 
(90.0)
	90.0 (90.0)

	Rb2O [4]
	
	6.872 (6.755)
	6.872
(6.755)
	6.872
(6.755)
	90.0
 (90.0)
	90.0 
(90.0)
	90.0 (90.0)

	Cs2O[5]
	
	6.742
(6.740)
	6.742
 (6.740)
	6.742
 (6.742)
	36.99
 (36.93)
	36.99
 (36.93)
	36.99
 (36.93)

	MgO [6]
	
	4.236
(4.217)
	4.236
(4.217)
	4.236
(4.217)
	90.0 
(90.0)
	90.0 
(90.0)
	90.0 (90.0)

	CaO  [7]
	
	4.839
(4.811)
	4.839
(4.811)
	4.839
(4.811)
	90.0
 (90.0)
	90.0
 (90.0)
	90.0 (90.0)

	SrO [8]
	
	5.203
(5.161)
	5.203
(5.161)
	5.203
(5.161)
	90.0 
(90.0)
	90.0 
(90.0)
	90.0 (90.0)

	BaO [9]
	
	5.614
 (5.539)
	5.614
 (5.539)
	5.614
 (5.539)
	90.0 
(90.0)
	90.0 
(90.0)
	90.0 (90.0)

	SiO2 [10]
	P 32 2 1
	4.975
(4.921)
	4.975
(4.921)
	5.483
(5.400)
	90.0 
(90.0)
	90.0
 (90.0)
	120.0 (120.0)

	GeO2 [11]
	P 32 2 1
	5.105
(4.985)
	5.105
(4.985)
	5.795
(5.647)
	90.0 
(90.0)
	90.0
(90.0)
	120.0 (120.0)

	TiO2 [12]
	I 41/a m d S  
	3.814
(3.789)
	3.814
(3.789)
	9.599
(9.537)
	90.0 
(90.0)
	90.0
 (90.0)
	90.0 (90.0)

	SnO2 [13]
	P 42/m n m
	4.827
(4.737)
	4.827
(4.737)
	3.241
(3.185)
	90.0
 (90.0)
	90.0
 (90.0)
	90.0 (90.0)

	ZrO2 [14]
	P 1 21/c 1
	5.202
(5.169)
	5.280
(5.232)
	5.358
(5.341)
	90.0
(90.0)
	99.79
 (90.25)
	90.0 (90.0)

	CeO2 [15]
	FM3 ̅M
	5.467
(5.410)
	5.468
(5.410)
	5.468
(5.410)
	90.0 
(90.0)
	90.0 
(90.0)
	90.0 (90.0)

	P2O5 [16]
	R 3 c H
	10.542
(10.303)
	10.542
(10.303) 
	13.890
(13.510)
	90.0
 (90.0)
	90.0
 (90.0)
	120.0 (120.0)

	S8 [17]
	F d d d
	10.624
(10.437)
	13.068
(12.845)
	24.799
(24.369)
	90.0
 (90.0)
	90.0 
(90.0)
	90.0 (90.0)

	Se [18]
	P 31 2 1
	4.122  
(4.052)  
	4.122  
(4.052)  
	5.172
(5.038)
	90.0 
(90.0)
	90.0 
(90.0)
	120.0 (120.0)

	Te [19]
	P 31 2 1
	4.504
(4.456)  
	4.504
(4.456)  
	6.000
(5.921) 
	90.0 
(90.0)
	90.0 
(90.0)
	120.0 (120.0)

	P4 [20]
	C 1 2/m 1
	9.284  (9.171) 
	8.351  
(8.338) 
	5.514
(5.434) 
	90.0
(90.0) 
	90.66
(90.31) 
	90.0
 (90.0)

	Li [21]
	
	3.435
(3.285)
	3.435
(3.285)
	3.435
(3.285)
	90.0 
(90.0)
	90.0
 (90.0)
	90.0 (90.0)

	Li4P2O7 [22]
	 P 3 2 1 2
P 32 1 2

	5.162  (5.169)
	5.1628
(5.169)
	18.984
(18.972)
	90.0 
(90.0)
	90.0
 (90.0)
	120.0 (120.0)

	As2O5 [23]
	P 21 21 21
	8.766  
(8.646)  
	8.597  
(8.449)  
	4.703
(4.626)  
	90.0
 (90.0)
	90.0
 (90.0)
	90.0 (90.0)

	Sb2O5 [24]
	C 1 2/c 1
	12.791  
(12.645)  
	4.858  
(4.782)  
	5.487
(5.424) 
	90.0 
(90.0)
	103.60
 (103.92)
	90.0 (90.0)

	Bi2O5 [24]
	C 1 2/c 1
	13.529  
(12.645)  
	5.068
(4.782)  
	5.802
(5.424) 
	90.0 
(90.0)
	104.35
 (103.92)
	90.0 (90.0)

	Fe [25]
	IM3 ̅M
	2.940
(2.932)  
	2.940
(2.932)  
	2.940
(2.932) 
	90.0 
(90.0)
	90.0 
(90.0)
	90.0 (90.0)

	FeO [26]
	FM3 ̅M
	4.348
(4.326)  
	4.354
(4.326)  
	4.429
(4.326) 
	90.0 
(90.0)
	90.0 
(90.0)
	90.0 (90.0)

	Li3Fe2(PO4)3 [27]
	P 1 1 21/n
	8.680
(8.588)  
	12.256
(12.112)  
	8.714
(8.638) 
	90.0 
(90.0)
	90.0 
(90.0)
	90.29 (90.19)

	Fe2O3 [28]
	R3 ̅c H
	5.131
(5.038)  
	5.131
(5.038)  
	13.864
(13.772) 
	90.0 
(90.0)
	90.0 
(90.0)
	120.0 (120.0)

	Li3PO4 [29]
	P m n 21
	6.166
(6.115)  
	5.285
(5.239)  
	4.894
(4.855) 
	90.0 
(90.0)
	90.0 
(90.0)
	90.0 (90.0)

	LiFeO2 [30]
	I 41/a m d Z
	4.103
(4.047)  
	4.103
(4.047)  
	8.756
(8.746) 
	90.0 
(90.0)
	90.0 
(90.0)
	90.0 (90.0)
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