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Table S1. Atomic coordinates (x10%), equivalent isotropic displacement parameters (A2x103) and

BVS for NaMoO5(103)(H,0).

X y z U(eq) BVS
I(1) 5189(2) 2668(3) 3298(2) 12(1) 5.00
1(2) 4794(2) 7669(3) 3198(2) 12(1) 5.38
Mo(1) 7678(3) 4999(3) 5652(4) 7(1) 6.14
Mo(2) 2306(3) 9980(3) 4339(4) 7(1) 6.18
Na(1) 7505(15)  -190(30) 6000(20)  47(6) 0.98
Na(2) 2479(16)  4690(30) 4690(20)  41(5) 1.01
Oo(1) 8870(20)  30(30) 3740(40)  23(6)
0(2) 1120(20)  4940(30) 6840(40)  27(6) -
0Q3) 5990(30)  600(40) 3420(30)  28(7) 1.93
04) 3830(20) 2110(30) 4200(30)  20(5) 2.28
o) 5960(20)  3420(30) 5600(30)  17(5) 2.27
O(6) 8630(20)  3320(30) 6260(30)  22(5) 1.86
o(7) 7240(20)  5620(30) 8050(30)  15(5) 1.82
0O(8) 8700(20)  6610(30) 5580(40)  32(6) 1.88
009) 6110(20)  7120(30) 4680(40)  27(6) 2.58
0O(10) 3980(30)  5640(30) 2870(40)  31(7) 2.01
O(11) 4020(20)  8420(30) 5150(30)  21(5) 1.88
0(12) 1360(20)  8290(30) 4480(30)  24(6) 1.85
0O(13) 1280(20)  11600(30)  3780(40)  28(6) 1.86

0(14) 2760(20)  9460(30)  1940(30)  12(5) 1.88




Table S2. Bond lengths (A) for NaMoO5(10;)(H,0)

bond length bond length
1(1)-0(3) 1.83(3) Na(1)-O(1) 2.403)
1(1)-0(4) 1.77(2) Na(1)-0(1}#5  2.30(3)
1(1)-0(5) 1.84(2) Na(1)-0G3)#5  2.62(3)
1(2)-0(9) 1.70(3) Na(1)-0(3) 237(3)
1(2)-0(10) 1.81(3) Na(1)-0(6) 2.99(3)
1(2)-0(11) 1.86(2) Na(1)-0@8)#6  2.85(3)
Mo(1)-0(5) 224(2) Na(1)-09#6  2.68(3)
Mo(1)-0(6) 1.68(3) Na(2)-0Q)#1  2.36(3)
Mo(1)-0(7) 1.95(2) Na(2)-0(2) 233(3)
Mo(D)-O(7)#1  1.94(2) Na(2)-0(4) 2.56(3)
Mo(1)-0(8) 1.68(3) Na(2)-0(10y#7  2.62(3)
Mo(1)-0(9) 2.40(2) Na(2)-0(10) 2.39(4)
Mo(2)-0(4)#2  2.36(2) Na(2)-0(13)#6  2.77(3)
Mo(2)-0(11)  2.23(2) O(1)-H(1A) 0.97
Mo(2)-0(12)  1.68(2) O(1)-H(1B) 0.97
Mo(2)-0(13)  1.69(2) 0(2)-H(2A) 0.97
Mo(2)-0(14)  1.93(2) 0(2)-H(2B) 0.97

Symmetry transformations used to generate equivalent atoms: #1 x,-y+1,z-1/2 #2 x,y+l,z #5

x,-y,z+1/2  #6 x,y-1,z #7 x,-y+1,z+1/2



Table S3. Band gap and birefringence data for some representative inorganic oxide optical crystals.

Band
Crystal gap Birefringence Ref.
(eV)

NH;MoO;(105) 326 0.083 @1064 nm ! !

y-KMoO;(105) 330 0.087 @1064 nm <! 2

KRb[(M005),(105),] 332 0.146 @1064 nm < !
Alkali metal 1 ivio0,(105) 280 0.178 @1064 nm <! 3
molybdenum
iodate family C$:MOO:F3(10:F) 331 0.204 @1064 nm < 4
crystals NaMoOs(105) 3.19  0.208 @1064 nm ! 2

Rb,MoO,F;5(I0,F,) 333 0.217 @1064 nm <! 4

AMo0;(I05) (A=K, Rb, Cs) 3.10 - 5

8-KMoO5(105) 334 - 6
A few BaBy04 0.122 @532 nm 7
commercial YVO, 0.204 @532 nm & 8
crystals

CaCOs 0.172 @532 nm & 9

e-La(105); 0.0295 @visible light x> 10
A few iodate K,Zn(I03);(I,0s(OH))(I0,(OH))(H,0) 0.054 @visible light & 11
crystals Ce(105), 0.052 @546 nm 12

CeF,(105), 0.212 @546nm °*» 12
This work NaMoO;(105)(H,0) 3.44  0.231 @visible light
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Table S4. The calculated dipole moments of anionic groups within a unit cell of

Dipole moment (D)

X v A total

NaMoO;(10;)(H,0).
Polar unit (a unit cell) Symmetric operation
I(1)Os X,V,Z
I(1)0O; X, 1-y, 0.5+z
1(2)0s x, 1-y, 0.5+z
1(2)04 X,Y,Z
Net dipole moment (103)
Mo(1)O¢ X, 1-y, -0.5+z
Mo(1)Og XY,z
Mo(2)O¢ X, -1ty, z
Mo(2)Og¢ X, 1-y, 0.5+z

Net dipole moment (MoOg)
Net dipole moment

Cell volume (A3)

Dipole moment density

Dipole moment density (10;)

-2.7502  -8.5311 13.1336 15.9008
-2.7486 8.5315 13.1321 15.8994
-0.0127 9.8102 14.1248 17.1974
-0.0134 -9.8106 14.1224 17.1956
-5.5249 0 54.5129 54.7921
-3.6865 -1.0223 -0.9718 3.9471
-3.6878 1.0207 -0.9730 3.9482
43588 1.4927 0.9377 4.7017

43580 -1.4933 0.9390 4.7014

13424 0 20.0681 1.3442
41825 0 54.4447 54.6052
610.87 (9)

54.6052 /610.87 = 0.0893 D A3

54.7921 /610.87 = 0.0897 D A3




Table S5. Calculated SHG coefficients of NaMoO3(105)(H,0).

SHG tensor components  Values (pm/V) SHG tensor components Values (pm/V)

din -0.24 dis3 -0.31
din 0 a2 0
dis -0.89 ds -0.38
din -0.32 dy3; 0
dins 0 d333 -2.29
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Figure S1. The calculated (Dark Cyan) and experimental (The colors orange and LT Magenta
represent fresh samples and samples exposed to humid air for more than 3 months, respectively)

powder X-ray diffraction patterns of NaMoO3(10;)(H,O).
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Figure S2. EDS analysis of NaMoO5(I03)(H;0).
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Figure S3. The coordination environment of Na atoms in the structure of NaMoO5(103)(H,0)

Figure S4. The Na-O line consisted by [Na(1)O-] polyhedra.
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Figure S5. The connection mode of [MoOg] octahedra and [103] pyramids within the structures of
AMoO3(103) (A = NH4" and alkali-metal ions) family.
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Figure S6. The comparison of layer orientation and distance within the structures of

NaMoO3(IO3)(H20) and OC-KMOO3(IO3) .

NaMoO,(104)(H,0) a-KMoO,4(10)

Figure S7. The degree of torsion for adjacent [MoOg] octahedron in Mo-O chain for
NaMoO3(IO3)(H20) and OC-KMOO3(IO3).
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Figure S8. The different dihedral angle between two [105] groups in NaMoO3(10;3)(H,0) and a-
KMOO3(IO3).
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Figure S9. Infrared spectrum of NaMoO;(105)(H,0).
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Figure S10. TG and DSC curves of NaMoO;(105)(H,0).
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NaMoOs(103)(Hz0) at 300 °C
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Figure S11. The powder X-ray diffraction patterns of the intermediate after calcination at 300 °C of
NaMoO3(IO3)(H20)

residue at 600 °C
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Figure S12. The powder X-ray diffraction patterns of the residue after calcination at 600 °C of
NaMoO3(IO3)(H20)
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