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Table S1. Crystallographic data for f-LaTeBOs and RETeBOs (RE =Y, Gd, Tb).

Formula La,Te,B,04 YTeBOs GdTeBO;s TbTeBOs
Formula weight 714.64 307.32 375.66 377.33
Crystal system Monoclinic Orthorhombic Orthorhombic Orthorhombic
Space group P2,/c (No. 14) Pbca (No. 61) Pbca (No. 61) Pbca (No. 61)
T (K) 150.00(2) 297.76(10) 150.01(10) 295.67(10)
a(A) 16.7501(6) 10.4579(10) 10.5878(5) 10.5343(9)
b(A) 7.1820(2) 6.5842(7) 6.6574(3) 6.6235(6)
c(A) 8.3492(3) 11.0918(15) 11.2141(6) 11.1528(11)
B©) 104.124(3) 90 90 90
V (A3) 974.04(6) 763.75(15) 790.45(7) 778.17(12)
V4 4 8 8 8
L (Mo-Ka) (A) 0.71073 0.71073 0.71073 0.71073
Dc (g/cm™) 4.873 5.345 6.313 6.441
4 (mm™) 14.561 22.656 23915 25.423
GOF on F? 1.068 1.083 1.084 1.113

Ry, WR, [1>20(1)]
R;, wR; (all data)

0.0191, 0.0376
0.0225, 0.0391

0.0344, 0.0788
0.0391, 0.0827

0.0220, 0.0509
0.0234, 0.0523

0.0228, 0.0471
0.0267, 0.0489

Ry =X|[Fy| - [F/E[F,| and R, = {Z[w(F-F )] /E[WF2 1312,
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Table S2. Selected Bond distances (A) and angles (°) for B-LaTeBOs.

B-LaTeBOs

Selected bond distances

Lal-O1% 2.496(3) La2-010* 2.620(3)
Lal-02#% 2.597(3) La2-010" 2.579(3)
Lal-02# 2.623(3) La2-010% 2.847(3)
Lal-02#! 2.929(3) Tel-0O1 1.856(3)
Lal-03 2.435(3) Tel-02 1.859(3)
Lal-O3#! 2.530(3) Tel-03 1.863(3)
Lal-O4 2.429(3) Te2-08 1.863(3)
Lal-04# 2.616(3) Te2-09 1.850(3)
Lal-05%* 2.750(3) Te2-010 1.866(3)
La2-06™ 2.706(3) B1-04 1.305(6)
La2-07 2.446(3) B1-05 1.396(6)
La2-07# 2.601(3) B1-06 1.392(6)
La2-08/6 2.536(3) B2-05% 1.389(6)
La2-08 2.446(3) B2-06 1.395(6)
La2-09% 2.532(3) B2-O7 1.319(6)
Selected bond angles

01%2-Lal-03# 73.25(11) 07-La2-010*7 67.71(10)
O1%-Lal-02#! 102.50(9) 07-La2-01078 78.20(10)
01%-Lal-02% 125.89(10) 07%-La2-06* 51.72(9)
01%-Lal-02# 64.96(10) 07%-La2-010% 62.29(9)
O1%-Lal-04# 72.30(11) 07*-La2-010 164.98(10)
01%2-Lal-05" 77.40(12) 08-La2-06" 79.42(10)
02%-Lal-05% 132.22(10) 08-La2-07 74.57(10)
025-Lal-02# 105.16(10) 08-La2-07* 74.23(10)
02#-Lal-02# 132.58(7) 08-La2-08* 124.31(8)
02#4-Lal-02# 61.97(11) 08-La2-09% 144.13(11)
02#-Lal-04% 136.86(10) 08-La2-010% 69.92(9)
02#-Lal-05% 111.69(10) 08-La2-010* 91.86(10)
0O3-Lal-01# 144.96(11) 08-La2-010% 147.44(9)
03-Lal-02#! 70.19(9) 08*-La2-06" 139.84(10)
03-Lal-02% 88.50(9) 08%-La2-07" 100.01(9)
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O3-Lal-02%*
03-Lal-03"
03-Lal-04%
03-Lal-05%
03#-Lal-0271
03#-Lal-02%
0O3#1-Lal-02%
03#1-Lal-04#
03#-Lal-05%
04-Lal-01%
0O4-Lal-02"!
04-Lal-02%
04-Lal-02#
04-Lal-03
04-Lal-04#
04-Lal-03%
04-Lal-05%
04#2—Lal-02%!
04#2-Lal-02"%
04#2-Lal-05%
0O5%-Lal-02#!
06%-La2-010%
07-La2-06%
07-La2-07#
O7-La2-08%
07-La2-09%
07-La2-010%

145.02(9)
122.96(8)
74.38(10)
73.35(10)
58.14(9)
83.43(10)
74.67(10)
98.94(9)
143.44(9)
107.46(11)
146.36(10)
68.80(10)
75.49(10)
76.50(10)
113.61(11)
146.26(10)
64.14(9)
61.77(9)
161.05(10)
50.78(9)
109.11(9)
112.3509)
64.75(9)
112.60(11)
146.37(10)
109.74(10)
144.13(10)

08%-La2-010%
08%-La2-010%7
08%-La2-010"
09%2-La2-06"

09%-La2-07#

09%-La2-08%

09%2-La2-010%
09%-La2-010
09%-La2-0107%
010%-La2-06"

010¥-La2-010%

010%-La2-06"
010"-La2-07#

010%-La2-010%
010%-La2-010%7

01-Tel-02
01-Tel-03
02-Tel-03
08-Te2-010
09-Te2-08
09-Te2-010
04-B1-05
04-B1-06
06-B1-05
05%-B2-06
07-B2-05%
07-B2-06

59.66(9)
82.99(9)
73.21(10)
71.50(11)
71.39(10)
72.34(11)
102.03(9)
123.24(10)
63.05(10)
132.30(9)
108.04(10)
104.69(10)
133.91(10)
132.81(7)
61.09(11)
96.09(15)
103.03(14)
91.90(14)
92.39(13)
102.79(14)
94.33(14)
117.1(4)
128.4(4)
114.4(4)
114.8(4)
128.0(4)
117.2(4)

Symmetry transformations used to generate equivalent atoms:

#1:-X, 0.5+Y, 0.5-Z; #2: +X, 0.5-Y, -0.5+Z; #3: -X, -Y, 1-Z; #4: +X, 1+Y, +Z; #5: 1-X, -0.5+Y, 0.5-Z; #6: 1-X, 0.5+Y, 0.5-

Z; #7:1-X, 1-Y, 1-Z; #8: +X, -1+Y, +Z;
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Table S3. Selected Bond distances (A) and angles (°) for RETeBOs (RE =Y, Gd, Tb).

RETeBOs
(RE=Y, Gd, Th)

Y Gd Tb

Selected bond distances

RE1-O1# 2.495(5) 2.501(4) 2.493(4)
RE1-O1# 2.307(4) 2.357(4) 2.335(4)
RE1-02# 2.391(4) 2.441(4) 2.427(4)
RE1-03 2.317(4) 2.365(4) 2.350(4)
RE1-03% 2.336(4) 2.371(4) 2.356(4)
RE1-04 2.393(4) 2.422(4) 2.410(4)
RE1-04% 2.341(4) 2.387(4) 2.365(4)
RE1-05% 2.452(5) 2.495(4) 2.473(5)
Tel-02 2.089(4) 2.074(4) 2.070(4)
Tel-04 1.868(5) 1.874(5) 1.873(4)
Tel-05 1.900(5) 1.906(4) 1.901(5)
Tel-05% 2.164(5) 2.181(5) 2.174(4)
B1-O1 1.356(9) 1.356(8) 1.343(7)
B1-02 1.388(9) 1.419(8) 1.406(8)
B1-03 1.364(8) 1.360(8) 1.366(7)
Selected bond angles

O1%-RE1-O1#* 140.03(7) 139.84(6) 139.89(5)
O1%-RE1-02# 150.56(15) 149.87(16) 150.18(15)
O1%-RE1-03 79.16(16) 79.13(16) 79.12(14)
O1%-RE1-03#! 92.89(15) 92.40(15) 92.31(14)
O1%-RE1-04 85.44(17) 85.50(16) 85.97(15)
O1%-RE1-04% 92.95(18) 93.23(15) 93.00(15)
O1%-RE1-05*! 70.19(17) 69.47(15) 69.61(15)
02#-RE1-O1# 56.66(15) 56.71(14) 56.63(13)
02#-RE1-04 71.45(16) 116.60(14) 116.60(14)
02#-RE1-05*! 116.57(16) 84.65(14) 85.05(14)
O3-RE1-O1# 85.23(16) 78.37(15) 78.57(14)
03-RE1-02# 79.10(15) 138.74(5) 138.71(4)
03-RE1-03*! 138.51(6) 79.82(15) 79.84(15)
O3-RE1-04 80.14(17) 147.25(15) 146.99(15)
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03-RE1-04 146.81(17) 63.53(14) 63.90(14)

03-RE1-05* 64.09(16) 76.20(15) 75.88(13)
03#-RE1-O1# 75.08(15) 117.72(16) 117.50(14)
03#-RE1-02 116.53(15) 140.25(15) 140.32(14)
03#-RE1-04 140.31(17) 72.73(15) 72.95(15)
03#-RE1-04 73.46(17) 75.62(15) 75.20(15)
03#-RE1-05*! 74.85(16) 127.44(15) 127.21(14)
O4-RE1-O1# 127.86(16) 71.00(15) 70.82(14)
04-RE1-05! 139.42(16) 138.37(15) 138.99(14)
O4#-RE1-O1# 118.50(17) 118.60(15) 118.59(15)
04%-RE1-02# 94.46(16) 94.93(14) 95.02(14)
04%-RE1-04 67.0(2) 67.79(19) 67.58(17)
04%-RE1-05%! 143.07(15) 143.08(15) 142.85(14)
O5*-RE1-O1#* 69.88(16) 70.40(15) 70.33(14)
02-Tel-05% 164.95(18) 165.17(17) 165.18(17)
04-Tel-02 90.19(19) 90.18(19) 90.07(17)
04-Tel-05 95.3(2) 96.04(19) 96.02(18)
04-Tel-05% 84.87(19) 84.73(19) 85.08(18)
05-Tel-02 89.91(19) 90.66(18) 90.45(18)
05-Tel-05% 76.5(2) 76.1(2) 76.2(2)
01-B1-02 115.4(6) 115.5(6) 116.2(5)
01-B1-03 125.3(7) 125.5(6) 125.6(6)
03-B1-02 118.9(6) 118.8(6) 118.0(5)

Symmetry transformations used to generate equivalent atoms:
#1: 1-X, 0.5+Y, 1.5-Z; #2: 1-X, -0.5+Y, 1.5-Z; #3: 1-X, -Y, 1-Z; #4: 1.5-X, -0.5+Y, +Z; #5: -0.5+X, +Y, 1.5-Z; #6: 1-X, 1-Y,
1-Z; #7: 1.5-X, 0.5+Y, +Z; #8: 0.5+X, +Y, 1.5-Z;
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Table S4. Assignment of the absorption peaks observed in the IR spectrum of f-
LaTeBOs and RETeBOs (RE =Y, Gd, Tb).

Absorption peaks (cm!)

Mode description

B-LaTeBOs YTeBO; GdTeBO:s TbTeBO;
Vas(BO3) 1503, 1319, 1170 1328, 1181 1328, 1170 1328, 1174
v(BOs) 916 943 937 935
8(BO;) 592 582 586

Vs, os(T€O3) 688, 445 705, 657,470 703, 655,460 703, 653, 462
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Table S5. The space group, Te-nm groups FBB, energy gap and optical properties
comparison of containing Te(IV) and n-conjugate groups systems.

S/N Compounds Space Te-n groups FBB Fs Birefringence  Ref.
Group /(eV)
Tellurite Borate
[BOs]*, [TeOq],
1 Ca13Tes4,015(BO;)4(OH)s P2//c N/A  NA 1
[TeOs]*
2 Rb;BaTeB;0;5 P2y/n 2D [TeB;0;s5] 43 0.035@1064nm 2
3 K;BaTeB;0;; P2,/n 2D [TeB;0;s5] 4.2 0.030@1064nm 3
4 PbTeB4Oy P-1 2D [B4TeOs] 4.58 0.099@1064nm 4
5 TeB,4Og C2e 3D [TeB4Os] NA  NA 5
6 Te,B,04 Pna2, 3D [Te,B,07] 4.8 N/A 6
7 a-LaTeBOs Phbca 0D [Te;04(BOs),]¢ 4.2 0.080@1064nm 7
8 GdTeBOs Phbca 0D [Te;04(BOs),]¢ 442 0.074@546nm  Thiswork
9 YTeBOs Phbca 0D [Te;04(BOs),]¢ 446  0.080@546nm  Thiswork
10 TbTeBOs Phca 0D [Te;04(BOs),]¢ 374  N/A This work
11 B-LaTeBOs P2./c ID [BOs]., [TeOs]>  4.08  0.134@546nm s work
Tellurite Carbonate
1 CaTe05(CO;5) Phbca [TeO;]2, [CO5]> N/A  N/A 8
2 Rb,Zn(Te05)(CO5)-H,0 Rle [TeO;]2, [CO5]> N/A  N/A 9
3 LiKTeO,(CO3) P2i/n 0D [Te,C,010]* 458  0.029@1064nm 10
4 NaKTe0,(CO3) P2i/n 0D [Te,C,010]* 427  0.040@1064nm 10
Tellurite Nitrate
[TeOs]*, [TeOq]*,
1 Bi,Te,04(NO3),(OH),(H,0)  P2,242; 4 N/A 11
[NOsJ
2 AgTeO,NO; Pbcn [TeO4]*, [NO;T N/A N/A 12
3 [Bi(TeO;)](NO;) P2i/c [TeO5]%, [NOsT 362 N/A 13
4 Bis(3-OH)(TeO5)3(NOs), P-62m  [Te;010]%, [NOs] 331 N/A 14
5 La(TeO3)(NO;) P2y/n [TeOs]*, [NO;T 3.7 N/A 15
6 Nd(TeO3)(NO;) P2y/n [TeOs]*, [NO;T 3.6 N/A 15
7 Eu(TeO3)(NO;) Cmca [TeO4]*, [NO;] 3.7 N/A 15
8 Gd(TeO3)(NOs) Cmca [TeO4]*, [NOs] 3.8 N/A 15
9 Dy(TeO;)(NO;) Cmea [TeO4]*, [NO;T 3.8 N/A 15
10 Ex(TeOs)(NO3) Cmca [TeO4]*, [NO;] 3.8 N/A 15
11 Y(TeOs)(NO;) Cmca [TeO4]*, [NO;] 44 N/A 15
12 (SbTeO3)(NO3) Pca2, [TeOs]*, [NO;T 4.32 0.081@546nm 16
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B-LaTeBOj YTeBO, GdTeBO, ThTeBO4

Figure S1. The photographs of crystals for B-LaTeBOs and RETeBOs (RE =Y, Gd,
Tb).
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Figure S2. Simulated and experimental powder X-ray diffraction patterns of -
LaTeBOs and RETeBOs (RE =Y, Gd, Tb) in room temperature.
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Figure S3. EDS spectrum of B-LaTeBOs (a) and RETeBOs (RE =Y (b), Gd (¢), Tb
(d)).
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Figure S4. The coordination environment around La (1) atom (a) and La (2) atom (b)
in B-LaTeBOs.

S11



812 F
784 |

V(A%

756 |

11.25 | ¢

c(A)

11.10 |

10.95
— 6.669 s )y
o,

-----
e, mmaa
_____

-’ _ @~ _
< 6.612

IS e
e, .
-

6.555 k
10.640 |

L0545k 00T -

= 10450} n
[ I(;d31 . Th3+
0.094 0.093 0.088

RE*" Ionic Radius (A)
Figure SS. Plot of lattice constant (which contains the a, b, ¢ and V) for RETeBOs (RE
=Y, Gd, Tb) against the RE*" ionic radius.

Y.“H

S12



882 °C
884 °C
7]
7 4}
N (o]
= |vTeBO, 37m
B-LaTeBO; 860 °C
30 200 400 600 800 1000

Temperature (°C)

Figure S6. TG curves of -LaTeBOs and RETeBOs (RE =Y, Gd, Tb).
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Figure S8. The positive and negative rotation of compensatory, and the thickness of -
LaTeBOs (a), YTeBOs (b) and GdTeBOs (c).
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Figure S9. The calculated band structure of B-LaTeBOs (a) and RETeBOs (RE = Y(b),
Gd(c)).
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Figure S10. Total and partial density of states of B-LaTeBOs (a) and RETeBOs (RE =
Y(b), Gd(c)).
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Figure S11. Electron density difference maps of [TeO3]* units in p-LaTeBOs along the
b axis.
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