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Table S1 Crystallographic data, lattice parameters and atomic coordinates of Na2FeP2O7 and Na2ZnP2O7 compound derived from Rietveld refinement of high resolution X-ray diffractogram (λ= 1.5404 Å) data collected at 300 K.
Na2FeP2O7
	


	Formula Weight
Crystal System
Space group
Unit cell parameter (Å)

Unit cell volume (Å3)
Theoretical Density (g cm-3)
Fitness parameters (R values)
	Na2FeP2O7 [275.7 g mol-1]
Monoclinic
P-1 (#2)
a = 6.43596(16), b = 9.44757(22), c = 11.04744(25)
α = 64.2(49)º β = 85.3(70)º  γ= 72.9(29)º, Z = 4
577.51  
3.17
Rp = 1.34, Rwp = 2.02 , R(f2) = 7.6 
	


	



	Atoms
	x
	Y
	Z
	Occ.
	Uiso(Å2)
	Wyckoff position

	Fe1
	0.721(4)
	0.393(2)
	0.216(9)
	1
	0.0001(3)
	2i

	Fe2
	0.645(1)
	-0.001(7)
	0. 265(5)
	1
	0.0001(2)
	2i

	P1
	0. 575(8)
	0. 205(0)
	0.458(3)
	1
	0.0001(8)
	2i

	P2
	0.122(9)
	0.048(1)
	0.313(8)
	1
	0.0001(8)
	2i

	P3
	0.074(5)
	0.325(7)
	0.788(5)
	1
	0.0001(8)
	2i

	P4
	0.289(5)
	0.690(0)
	0.037(4)
	1
	0.0001(8)
	2i

	Na1
	0.028(3)
	0.316(2)
	0.474(8)
	1
	0.0003(6)
	2i

	Na2
	0.410(7)
	0.642(8)
	0.338(1)
	1
	0.0003(6)
	2i

	Na3
	0.211(6)
	0.346(4)
	0.103(1)
	1
	0.0003(6)
	2i

	Na4
	0.500(0)
	0.0
	0.0
	0.33333
	0.0003(6)
	1d

	Na5
	0.189(9)
	0.007(6)
	0.043(2)
	0.5
	0.0003(6)
	2i

	Na6
	0.377(8)
	0.01(8)
	0.017(1)
	0.33333
	0.0003(6)
	2i

	O1
	0.016(9)
	0.221(7)
	0.302(1)
	1
	0.0001(3)
	2i

	O2
	0.653(6)
	0.354(8)
	0.434(5)
	1
	0.0001(3)
	2i

	O3
	0.303(7)
	0.036(4)
	0.221(2)
	1
	0.0001(3)
	2i

	O4
	0.113(2)
	0.439(2)
	0.846(0)
	1
	0.0001(3)
	2i

	O5
	0.767(6)
	0.045(2)
	0.538(1)
	1
	0.0001(3)
	2i

	O6
	0.284(5)
	0.180(1)
	0.809(5)
	1
	0.0001(3)
	2i

	O7
	0.029(1)
	0.040(6)
	0.695(9)
	1
	0.0001(3)
	2i

	O8
	0.771(6)
	0.397(3)
	0.036(6)
	1
	0.0001(3)
	2i

	O9
	0.427(8)
	0.573(8)
	0.169(4)
	1
	0.0001(3)
	2i

	O10
	0.619(8)
	0.177(2)
	0.051(2)
	1
	0.0001(3)
	2i

	O11
	0.373(8)
	0.196(5)
	0.535(8)
	1
	0.0001(3)
	2i

	O12
	0.554(3)
	0.201(7)
	0.324(3)
	1
	0.0001(3)
	2i

	O13
	0.087(1)
	0.768(7)
	0.102(3)
	1
	0.0001(3)
	2i

	O14
	0.03(9)
	0.604(2)
	0.344(1)
	1
	0.0001(3)
	2i


Na2ZnP2O7
	


	Formula Weight       
Crystal System
Space group
Unit cell parameter (Å)

Unit cell volume (Å3)
Theoretical Density (g cm-3)
Fitness parameters (R values)
	Na2ZnP2O7 [285.31 g mol-1]
Tetragonal
P42/n (#86) 
a = b = 21.78065(35), c = 10.29645(20)
α = β = γ= 90º, Z = 32
4884.60(1)
3.10
Rp = 6.29, Rwp = 9.86, R(f2) = 8.78


	


	Atoms
	x
	Y
	Z
	Occ.
	Uiso(Å2)
	Wykoff position

	Zn1
	0.250(0)
	0.250(0)
	0.250(0)
	1
	0.0003(2)
	2a

	Zn2
	0.750(0)
	0.750(0)
	0.250(0)
	1
	0.0003(3)
	2b

	Zn3
	0.750(0)
	0.250(0)
	0.246(6)
	1
	0.0003(1)
	4e

	Zn4
	0.507(4)
	[bookmark: _GoBack]0.503(9)
	0.250(0)
	1
	0.0003(2)
	8g

	Zn5
	0.494(4)
	0.748(6)
	0.250(9)
	1
	0.0003(1)
	8g

	Zn6
	0.253(4)
	0.494(9)
	0.249(9)
	1
	0.0003(2)
	8g

	Na1
	0.446(0)
	0.622(9)
	0.000(2)
	1
	0.0003(3)
	8g

	Na2
	0.473(3)
	0.627(0)
	0.493(0)
	1
	0.0003(0)
	8g

	Na3
	0.383(7)
	0.275(3)
	0.007(8)
	1
	0.0002(3)
	8g

	Na4
	0.374(3)
	0.304(4)
	0.499(5)
	1
	0.0003(0)
	8g

	Na5
	0.695(8)
	0.374(1)
	0.000(4)
	1
	0.0003(4)
	8g

	Na6
	0.724(3)
	0.368(9)
	0.490(6)
	1
	0.0003(7)
	8g

	Na7
	0.379(2)
	0.444(0)
	0.498(7)
	1
	0.0002(8)
	8g

	Na8
	0.628(0)
	0.526(3)
	0.006(3)
	1
	0.0002(7)
	8g

	P1
	0.697(9)
	0.621(3)
	0.216(3)
	1
	0.0001(7)
	8g

	P2
	0.560(8)
	0.628(8)
	0.207(5)
	1
	0.0002(0)
	8g

	P3
	0.627(2)
	0.438(8)
	0.289(4)
	1
	0.0002(1)
	8g

	P4
	0.621(2)
	0.302(2)
	0.283(6)
	1
	0.0001(9)
	8g

	P5
	0.370(4)
	0.688(2)
	0.292(7)
	1
	0.0001(3)
	8g

	P6
	0.378(5)
	0.552(2)
	0.287(7)
	1
	0.0001(7)
	8g

	P7
	0.447(5)
	0.377(8)
	0.213(1)
	1
	0.0001(7)
	8g

	P8
	0.311(4)
	0.370(8)
	0.211(3)
	1
	0.0001(4)
	8g

	O1
	0.713(9)
	0.559(9)
	0.148(4)
	1
	0.0002(5)
	8g

	O2
	0.738(0)
	0.670(9)
	0.162(4)
	1
	0.0002(9)
	8g

	O3
	0.694(1)
	0.619(5)
	0.360(1)
	1
	0.0002(5)
	8g

	O4
	0.630(2)
	0.64(3)
	0.157(5)
	1
	0.0002(1)
	8g

	O5
	0.527(5)
	0.683(4)
	0.140(9)
	1
	0.0001(9)
	8g

	O6
	0.542(3)
	0.568(9)
	0.146(8)
	1
	0.0002(1)
	8g

	O7
	0.559(9)
	0.626(9)
	0.354(0)
	1
	0.0002(5)
	8g

	O9
	0.627(3)
	0.439(3)
	0.142(1)
	1
	0.0002(7)
	8g

	O10
	0.580(2)
	0.479(6)
	0.351(8)
	1
	0.0002(3)
	8g

	O11
	0.689(7)
	0.450(5)
	0.357(5)
	1
	0.0002(9)
	8g

	O12
	0.607(0)
	0.371(5)
	0.34(1)
	1
	0.0001(9)
	8g

	O13
	0.623(9)
	0.304(2)
	0.141(6)
	1
	0.0002(3)
	8g

	O14
	0.682(7)
	0.286(1)
	0.347(3)
	1
	0.0002(3)
	8g

	O15
	0.569(3)
	0.265(1)
	0.347(8)
	1
	0.0001(9)
	8g

	O16
	0.367(2)
	0.688(9)
	0.146(6)
	1
	0.0002(1)
	8g

	O17
	0.317(7)
	0.720(9)
	0.357(1)
	1
	0.0002(7)
	8g

	O18
	0.430(9)
	0.709(9)
	0.357(6)
	1
	0.0002(1)
	8g

	O19
	0.358(7)
	0.618(4)
	0.342(5)
	1
	0.0002(4)
	8g

	O20
	0.382(9)
	0.553(1)
	0.141(3)
	1
	0.0002(5)
	8g

	O21
	0.328(1)
	0.510(5)
	0.345(4)
	1
	0.0002(3)
	8g

	O22
	0.440(0)
	0.537(7)
	0.350(7)
	1
	0.0002(0)
	8g

	O23
	0.469(9)
	0.318(8)
	0.147(2)
	1
	0.0003(2)
	8g

	O24
	0.482(6)
	0.430(7)
	0.152(8)
	1
	0.0002(4)
	8g

	O25
	0.446(9)
	0.379(0)
	0.360(0)
	1
	0.0002(4)
	8g

	O26
	0.379(8)
	0.385(7)
	0.156(4)
	1
	0.0002(3)
	8g

	O27
	0.271(9)
	0.422(0)
	0.144(6)
	1
	0.0002(0)
	8g

	O28
	0.298(8)
	0.309(7)
	0.150(4)
	1
	0.0002(4)
	8g

	O29
	0.311(1)
	0.368(3)
	0.353(4)
	1
	0.0001(5)
	8g







[image: ]
Figure S1. Tetragonal crystal structure showing eight crystallographic sites of Na in the single unit cell.

[image: ]Figure S2 Comparative powder X-ray diffraction patterns of solid-state synthesized binary Na2(Fe1-xZnx)P2O7 (0 ≤ x ≤ 1) compounds. Increase in Zn content leads to a phase transition from monoclinic crystal (P-1) to tetragonal crystal (P42/n) system as observed in solution combustion synthesis.
[image: ]
Figure S3. Charge-discharge capacity plot for the Na2FeP2O7 (red) and Na2(Fe0.75Zn0.25)P2O7 (blue) samples at C/20 rate in 2.0-4.0 V. The initial 5 cycles are shown for the comparison.

[image: ]

Figure S4. Typical charge-discharge profile of Na2ZnP2O7 (P42/n) prepared by combustion method revealing Zn as redox inactive species with its microstructure (inset SEM image).
[image: ]
Figure S5. QOCP curves of combustion synthesized Na2FeP2O7 (left) and Na2Fe0.75Zn0.25P2O7 (right) measured at C/50 showing thermodynamic potential of ~2.9 V and ~3.1 V respectively.
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