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Table S1 
Structural parameters of Na2MnF5(s) obtained by Rietveld refinement

	Atoms
	Sites
	x*
	y*
	z*
	Uiso (Å)2#
	occ@

	Mn1
Mn2
	2a
2b
	0.0000
0.5000
	0.0000
0.0000
	0.0000
0.0000
	0.016(1)
0.022(1)
	1
1

	Na1
	4e
	0.1527(5)
	-0.0064(1)
	0.3659(4)
	0.017(1)
	1

	Na2
	4e
	0.3446(2)
	0.4521(11)
	0.1825(4)
	0.022(2)
	1

	F1
	4e
	0.0470(10)
	0.1436(12)
	0.1651(6)
	0.021(2)
	1

	F2 
	4e
	0.8806(9)
	0.2889(12)
	-0.0831(6)
	0.026(2)
	1

	F3 
	4e
	0.2497(13)
	0.1470(9)
	0.0022(8)
	0.005(1)
	1

	F4 
	4e
	0.6201(8)
	0.2150(12)
	0.1414(5)
	0.016(2)
	1

	F5 
	4e
	0.4919(9)
	0.2378(12)
	0.8735(5)
	0.019(2)
	1


*x,y and z are fractional atomic coordinates along three crystallographic axes.
# Uiso is isotropic atomic displacement parameter.
@occ is site occupancy factor.

Table S2 
The observed inter-atomic distances around various cations of Na2MnF5(s)

	Bond
	d(Å)
	Bond
	d(Å)
	Bond
	d(Å)
	Bond
	d(Å)

	Mn1-F2
	1.848(7)
	Mn2-F5
	1.842(7)
	Na1-F1
	2.211(8)
	Na2-F2
	2.193(8)

	Mn1-F2
	1.848(7)
	Mn2-F5
	1.842(7)
	Na1-F4
	2.303(9)
	Na2-F5
	2.249(8)

	Mn1-F1
	1.869(7)
	Mn2-F4
	1.888(6)
	Na1-F1
	2.348(10)
	Na2-F5
	2.259(10)

	Mn1-F1
	1.869(7)
	Mn2-F4
	1.888(6)
	Na1-F3
	2.362(9)
	Na2-F4
	2.301(9)

	Mn1-F3
	2.068(10)
	Mn2-F3
	2.087(10)
	Na1-F2
	2.603(10)
	Na2-F3
	2.449(9)

	Mn1-F3
	2.068(10)
	Mn2-F3
	2.087(10)
	Na1-F2
	2.681(9)
	Na2-F4
	2.623(9)

	
	
	
	
	
	
	Na2-F1
	2.764(10)

	Average
	1.929(8)
	Average
	1.939(8)
	Average
	2.418(9)  
	Average
	2.406(9)



Table S3 
Experimental values of the molar heat capacity at constant pressure* for Na2MnF5(s) from 2 to 300 K

	@T/K
	# Cp /
J K-1 mol-1
	@T/K
	# Cp /
J K-1 mol-1
	@T/K
	# Cp /
J K-1 mol-1

	2.02
	0.044
	40.205
	30.38
	161.023
	139.90

	2.57
	0.096
	42.726
	33.17
	165.044
	141.81

	3.12
	0.19
	45.243
	36.02
	169.038
	144.30

	3.69
	0.32
	47.759
	38.91
	173.059
	146.29

	4.25
	0.45
	50.220
	41.84
	177.096
	148.56

	4.81
	0.59
	53.818
	46.01
	181.127
	150.61

	5.37
	0.73
	57.340
	50.24
	185.149
	152.92

	5.93
	0.88
	60.864
	54.38
	189.173
	154.57

	6.49
	1.02
	64.375
	58.46
	193.193
	156.40

	7.06
	1.18
	67.914
	61.94
	197.215
	158.82

	7.62
	1.36
	71.442
	65.72
	201.279
	162.02

	8.19
	1.56
	74.963
	69.53
	205.302
	163.95

	8.75
	1.81
	78.487
	73.16
	209.303
	165.40

	9.32
	2.10
	82.001
	76.90
	213.339
	167.47

	9.88
	2.46
	85.521
	80.56
	217.339
	168.99

	10.46
	2.90
	89.053
	83.73
	221.363
	170.79

	11.02
	3.33
	92.580
	87.30
	225.344
	171.94

	11.02
	3.32
	96.119
	90.74
	227.656
	172.51

	12.03
	4.00
	99.636
	94.09
	231.405
	173.99

	13.03
	4.75
	103.167
	97.40
	236.416
	176.06

	14.04
	5.56
	106.683
	100.56
	241.439
	177.27

	15.04
	6.39
	110.206
	103.53
	246.449
	178.98

	16.04
	7.24
	113.719
	106.65
	251.452
	180.46

	17.04
	8.06
	117.248
	109.16
	256.460
	182.20

	18.04
	8.88
	120.746
	112.37
	261.486
	183.02

	19.05
	9.74
	124.786
	115.56
	266.499
	184.74

	20.037
	10.59
	128.812
	118.63
	271.499
	186.33

	22.569
	12.75
	132.836
	121.34
	276.493
	188.08

	25.089
	14.97
	136.854
	124.61
	281.516
	189.60

	27.611
	17.30
	140.891
	126.91
	286.516
	190.79

	30.131
	19.77
	144.917
	129.55
	291.523
	191.63

	32.649
	22.28
	148.960
	132.16
	296.548
	190.11

	35.167
	24.92
	152.964
	134.58
	301.497
	191.70

	37.684
	27.60
	157.006
	136.98
	
	


*The standard uncertainty in pressure is 0.6 kPa with 0.68 level of confidence.
# The standard uncertainty in Cp is within ± 1.5% and ± 4.5% of the measured Cp value of Na2MnF5(s) at temperatures between 100-300 K and 2-100 K, respectively with 0.68 level of confidence.
@The standard uncertainty in temperature is ± 0.1% for T<20 K and ± 0.02% for T>20 K with 0.68 level of confidence.
Table S4
Parameters for low temperature (2-6.5 K), mid temperature (7-68 K), and high temperature (T > 40 K) fits of heat capacity data (in J K−1 mol−1) of Na2MnF5(s)
	
	Parameter
	Na2MnF5(s)

	Low temperature fits
	Temperature range / K
B3 / JK-4mol-1
B5 / JK-6mol-1
B7 / JK-8mol-1
B9 / JK-10mol-1
	2-6.5 K
5.730 × 10-3
1.224 × 10-4
-8.353 × 10-6
1.026 × 10-7




	Mid temperature fits
	Temperature range / K
	7-68 K

	[bookmark: _Hlk171344670]
	A0 / JK-1mol-1
	9.653

	
	A1 / JK-2mol-1
	-3.809

	
	A2 / JK-3mol-1
	0.5880

	
	A3 / JK-4mol-1
	-4.186 × 10-2

	
	A4 / JK-5mol-1
	1.830 × 10-3

	
	A5 / JK-6mol-1
	-5.094 × 10-5

	[bookmark: _Hlk171344681]
	A6 / JK-7mol-1
	9.151 × 10-7

	
	A7 / JK-8mol-1
	-1.031 × 10-8

	
	A8 / JK-9mol-1
	6.656 × 10-11

	
	A9 / JK-10mol-1
	-1.881 × 10-13

	[bookmark: _Hlk171344709]High temperature fits
	Temperature range / K
	40-302 K

	
	m / mol
	5.868

	
	/ K
	718.7

	
	n / mol
	3.311

	
	/ K
	157.9




Table S5 
Experimental data on the molar heat capacity at constant pressure* for Na2MnF5(s) from 307 K to 573 K.

	T / K
	Molar heat capacity of Na2MnF5(s) / J K-1 mol-1
	Percentage deviation

	
	Experimental data
	Fitted data
	

	307.9
	188.5
	189.4
	-0.5

	317.9
	190.5
	190.2
	0.1

	327.0
	191.4
	191.0
	0.2

	337.9
	192.5
	192.0
	0.3

	347.9
	193.3
	193.0
	0.2

	357.9
	194.3
	194.0
	0.2

	367.9
	195.1
	195.0
	0.1

	378.2
	196.0
	196.1
	-0.1

	387.9
	196.9
	197.1
	-0.1

	397.9
	198.1
	198.1
	-0.0

	408.4
	199.0
	199.2
	-0.1

	417.9
	199.9
	200.2
	-0.2

	427.9
	201.2
	201.2
	-0.0

	437.9
	201.8
	202.3
	-0.2

	447.9
	203.1
	203.3
	-0.1

	457.9
	203.8
	204.3
	-0.2

	468.6
	205.2
	205.3
	-0.0

	477.9
	206.5
	206.2
	0.2

	487.9
	207.4
	207.2
	0.1

	497.9
	208.3
	208.1
	0.1

	507.9
	209.1
	209.0
	0.1

	517.9
	210.3
	209.9
	0.2

	527.9
	211.0
	210.8
	0.1

	537.9
	211.8
	211.7
	0.0

	547.9
	212.5
	212.6
	-0.1

	556.5
	213.2
	213.3
	-0.0

	567.9
	214.0
	214.2
	-0.1


*The standard uncertainty in pressure and temperature are 0.6 kPa and 0.4 K with 0.68 level of confidence.

