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Figure SI1. Rietveld refinement plot of α-Ag2-3xEuxWO4 synthesized by the 
coprecipitation method at 90 °C for 30 minutes. (a) x = 0.0025, (b) x = 0.005, (c) 
x = 0.0075 and (d) x = 0.01.
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Table SI1. Lattice parameters, unit cell volume and statistical parameters of quality 

obtained by Rietveld refinement for the α-Ag2-3xEuxWO4 (x = 0, 0.0025, 0.005, 0.0075 

and 0.01 mol%) crystals synthesized by coprecipitation method at 90 ºC for 30 minutes.

Lattice Parameters

Refined formula
( -Ag2-3xEuxWO4) a (Å) b (Å) c (Å)

Cell volume 

(Å3)

RBragg 

(%)

χ2   

(%)

Rwp 

(%)

Rp 

(%)

x = 0 10.8834(5) 12.0377(6) 5.9071(6) 773.91(4) 2.28 2.30 10.84 8.53

x = 0.0025 10.8757(5) 12.0387(6) 5.9071(9) 773.43(5) 2.13 2.17 10.03 7.92

x = 0.0050 10.8716(5) 12.0323(6) 5.9025(4) 772.11(4) 2.06 1.95 9.77 7.69

x = 0.0075 10.8661(5) 12.0326(6) 5.9024(1) 771.72(5) 2.01 1.90 9.84 7.76

x = 0.01 10.8679(5) 12.0280(6) 5.9006(1) 771.33(4) 2.05 1.83 9.07 7.17

[1] 10.878(4) 12.0090(5) 5.8950(1) 770.09(4) - - - -

[1] 10.886(6) 12.0140(1) 5.8930(5) 770.82(6) - - - -

[2] 5.92 10.89 12.03 776.00 - - - -



Table SI2. Atomic coordinates of the α-Ag2-3xEuxWO4 (x = 0, 0.0025 and 0.005) 
samples.

α-Ag2-3xEuxWO4

x = 0 x = 0.0025 x = 0.0050
Atom

x y z x y z x y z

𝑊1 0.2553(7) -0.0013(5) 0.5229(3) 0.2551(2) -0.0009(1) 0.5224(7) 0.2552(4) -0.0012(8) 0.5228(4)

𝑊2 0.000 0.8461(5) 0.500 0.000 0.8465(9) 0.500 0.000 0.8462(2) 0.500

𝑊3 0.000 0.1366(5) 0.500 0.000 0.1370(9) 0.500 0.000 0.1367(2) 0.500

𝐴𝑔1 0.7532(7) 0.1728(1) 0.9897(4) 0.7527(9) 0.1723(1) 0.9902(1) 0.7528(6) 0.1725(2) 0.9902(4)

𝐴𝑔2 0.2372(7) 0.8193(1) 0.0112(4) 0.2367(9) 0.8188(2) 0.0117(1)  0.2368(6) 0.8190(2) 0.0117(5)

𝐴𝑔3 0.000 0.9889(1) 0.000 0.000 0.9884(1) 0.000 0.000 0.98862 0.000

𝐴𝑔4 0.000 0.6548(1) 0.000 0.000 0.6543(1) 0.000 0.000 0.65452 0.000

𝐴𝑔5 0.000 0.3165(1) 0.000 0.000 0.316 0.000 0.000 0.31622 0.000

𝐴𝑔6 0.000  0.5109(2) 0.500 0.000 0.5104(2) 0.500 0.000 0.51062 0.500

𝑂1 0.3602(9) 0.6096(8) 0.1649(3) 0.3619(9) 0.6177(2) 0.1688(6)  0.3611(2) 0.6138(3) 0.1693(1)

𝑂2 0.3602(9) 0.3756(8) 0.1579(3) 0.3619(9) 0.3837(2) 0.1618(6) 0.36112) 0.3798(2) 0.1623(1)

𝑂3 0.4112(9)  0.7326(8) 0.7849(3) 0.4129(9) 0.7407(2) 0.7888(6) 0.4121(2) 0.7368(2) 0.7893(1)

𝑂4 0.4172(8) 0.2606(8) 0.7619(3) 0.4189(9) 0.2687(1)  0.7658(6) 0.4181(2) 0.2648(2) 0.7663(1)

𝑂5 0.1542(8) 0.4916(8) 0.2519(3) 0.1559(9) 0.4997(2) 0.25586( ) 0.1551(2) 0.4958(2) 0.2563(1)

𝑂6 0.4062(8) 0.4936(8) 0.8169(3) 0.4079(9) 0.5017(2) 0.8208)(6)   0.4071(2) 0.4978(2) 0.8213(1)

𝑂7 0.1812(8) 0.6096(8) 0.8269(3) 0.1829(9) 0.6177(2) 0.8308(6) 0.1821(2) 0.6138(3) 0.8313(1)

𝑂8 0.1852(9) 0.3766(8) 0.8699(3)   0.1869(9) 0.3847(1) 0.8738(6) 0.1861(2) 0.3808(3) 0.8743(1)



Table SI3. Atomic Coordinates of the α-Ag2-3xEuxWO4 (x = 0.0075 and 0.01) samples.

α-Ag2-3xEuxWO4

x = 0.0075 x = 0.01
Atom

x y z x y z

𝑊1 0.2552(5) -0.0012(3) 0.5228(6) 0.2553(4) -0.0018(8) 0.5224(8)

𝑊2 0.000 0.8462(7) 0.500 0.000 0.8456(2) 0.500

𝑊3 0.000 0.1367(7) 0.500 0.000 0.1361(2) 0.500

𝐴𝑔1 0.7531(7) 0.1725(1) 0.9907(2) 0.7530(2) 0.1712(4) 0.9915(5)

𝐴𝑔2 0.2371(7 ) 0.8190(1) 0.0122(2) 0.2370(2) 0.8187(8) 0.0130(5

𝐴𝑔3 0.000 0.9886(1) 0.000 0.000 0.9883(8) 0.000

𝐴𝑔4 0.000 0.6545(1) 0.000 0.000 0.6542(8) 0.000

𝐴𝑔5 0.000 0.3162(1) 0.000 0.000 0.3159(8) 0.000

𝐴𝑔6 0.000 0.5106(1) 0.500 0.000 0.5103(8) 0.500

𝑂1 0.3632(5) 0.6198(8) 0.1713(3)   0.3637(8) 0.6187(9) 0.1657(7)

𝑂2 0.3632(5) 0.3858(8) 0.1643(3) 0.3637(8) 0.3847(9) 0.1587(7)

𝑂3 0.4142(5) 0.7428(8) 0.7913(3) 0.4147(8) 0.7417(9) 0.7857((6)

𝑂4 0.4202(5) 0.2708(8) 0.7683(3) 0.4207(8)) 0.2697(9) 0.7627(6)

𝑂5 0.1572(5) 0.5018((8) 0.2583(3) 0.1577(8) 0.5007(9) 0.2527(6)

𝑂6 0.4092(5) 0.5038(8) 0.8233(1) 0.4097(8) 0.5027(9) 0.8177(6)

𝑂7 0.1842(5) 0.3868(8) 0.8333(3) 0.1847(8)  0.6187(9) 0.8277(6)

𝑂8 0.1882(5) 0.3868(8) 0.8763(3) 0.1887(8) 0.3857(9) 0.8707(6)



Figure SI2. CIE diagram coordinates of the α-Ag2-3xEuxWO4 synthesized by the 
coprecipitation method at 90 °C for 30 minutes, using Xe lamp as excitation 
source. (a) x = 0.0025, (b) x = 0.005, (c) x = 0.0075 and (d) x = 0.01.



Table SI4. Chromatic coordinates x and y for α-Ag2-3xEuxWO4 (x = 0.0025, 
0.005, 0.0075 and 0.01 mol) synthesized by the coprecipitation method at 90 °C 
for 30 minutes, using Xe lamp as excitation source.

Chromatic coordinateα-Ag2-3xEuxWO4 x y
x = 0.0025 0.616 0.370
x = 0.005 0.600 0.383

x = 0.0075 0.611 0.376
x = 0.01 0.613 0.374



Figure SI3. EDS spectra of the α-Ag2-3xEuxWO4 synthesized by the 
coprecipitation method at 90 °C for 30 minutes. 

(a) x = 0



(b) x = 0.0025



(c) x = 0.005



(d) x = 0.0075 



(e) x = 0.01
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