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Abstract: The gadolinium-based borate Rb,LiGdB,04 ( RLGBO) single crystals were obtained by the spontaneous
crystallization method from the Rb,CO,-Li, CO,-Gd,0,-H;BO; system. Meanwhile, the polycrystalline powder RLGBO were
obtained by solid phase reaction. The analysis of single crystal structure shows that RLGBO belongs to the orthorhombic
system, Pbem space group, with cell parameters of @ =7.025 9(3) A, 5=9.610 3(4) A, ¢ =10.056 2(4) A and z =4.
Thermal properties indicate that RLGBO is stable below 840 °C. After 2% Ce’*, 80% Eu’* and 50% Tbh>* are doped in the
RLGBO respectively, the host structure remains unchange. Under ultraviolet ( UV) or near-UV light excitation, RLGBO:
Ce’*, RLGBO: Eu’* and RLGBO: Th’* can emit blue, red and green lights, respectively. The results show that RLGBO is a
promising matrix compound for luminescence materials.
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Fig. 1 XRD patterns of as-synthesized Fig.2 DSC and TG curves of RLGBO
polycrystalline powders and simulated
%1 RLGBO RFEHIEEEMFESH
Table 1 Crystallographic data and structural refinement parameters of Rb,LiGdB, O
Empirical formula Rb, LiGdB, Oy F(000) 796
Formula weight 452.75 0/(°) 3.59<60<26.36
Crystal system Orthorhombic Data/restraints / parameters 735/0/66
Space group Pbem GOF( F?) 1.068
a/k 7.025 9(3) Final R indices [F,> >20(F.) ]° R, =0.0136
b/A 9.610 3(4) wR, = 0.0333
c/A 10.056 2(4) Final R indices ( all data) * R, = 0.0144
a=f=vy 90° wR, =0.0335
ViA3 679.00( 5) Index ranges -8<h<8
A 4 -12<k<lIl
D, /g* cm™? 4.429 -12<i<l1l
w/mm ! 23.982
Rz 1R = TS Ry Landuky = [ Y (- 1) 7 S k1T for B} > 20(F2)
%2 RLGBO HE FARIRFIEHHSH
Table 2 Atomic coordinates, equivalent isotropic temperature factors of Rb,LiGdB, O
Atom x/a y/b z/c U, /A2
Rbl 0.779 3(0) 0.585 5(0) 0.444 4( 0) 0.021 80( 12)
Lil 1.047 7( 10) 0.350 8(8) 0.250 0 0.012 0( 14)
Gdl 0.636 5(0) 0.239 2(0) 0.2500 0.007 51( 10)
B1 0.344 9(6) 0.441 7(5) 0.2500 0.010 8(9)
B2 0.802 7(8) 0.250 0 0.500 0 0.009 7(9)
01 0.526 1(4) 0.4959(3) 0.2500 0.013 4(6)
02 0.893 7(3) 0.304 3(2) 0.3912(2) 0.012 9(4)
03 0.605 4(5) 0.250 0 0.500 0 0.014 2(7)
04 0.190 0( 5) 0.529 5(3) 0.250 0 0.021 6(8)
05 0.316 9(4) 0.299 5(3) 0.2500 0.012 1(6)

*U,, is defined as one-third of the trace of the orthogonalized Uj; tensor

2 #REi®

2.1 BN
PASHEE AL AT 2 W, RLGBO AL & W18 T IEAS h &, Pbem 25 [l i, HiMI S8 0 =7.025 9(3) A, b =
9.610 3(4) A,c=10.056 2(4) A f1z=4. RLGBO HMiffirf1,Rb,Li,Gd JF 7 H A —A45 G &, Hod  Rb J5
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Table 3 Selected bond lengths of Rb,LiGdB, O

Bond Length/ A Bond Length/ A
Rb1-01( x1) 2.780(2) Gd1-01( x1) 2.603(3)
Rb1-02( x1) 2.870(2) Gd1-01( x1) 2.586(3)
Rb1-02( x1) 3.022(2) Gd1-02( x2) 2.382(2)
Rb1-02( x1) 3.160( 2) Gd1-03( x2) 2.5257(3)
Rb1-03( x1) 3.181(3) Gd1-04( x1) 2.356(3)
Rb1-04( x1) 3.2727(11) Gd1-05( x1) 2.319(3)
Rb1-05( x1) 2.917(2) B1-01( x1) 1.376(5)
Rb1-05( x1) 3.3347(12) B1-04( x1) 1.376(5)
Lil-02( x2) 1.840(5) B1-05( x1) 1.380( 6)
Lil-04( x1) 1.987(8) B2-02( x2) 1.370(3)
Lil-05( x1) 1.954(7) B2-03( x1) 1.387(6)

£ RLGBO 4544, A48 GO, Z A it I M O(3) JFFAI H.i%EHE , B( 2) [T 5M4 GdOy Z ik H
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Fig.3  Coordination environments of Gd, Rb, Li and B atoms Fig.4 Crystal structure of RLGBO
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Fig. 8 Photoluminescence intensity emission of RLGBO: xEu’* ( A, = 394 nm @ 609 nm)
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