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Abstract: A novel hydrated rare earth polyborate, Ln[BsOgOH),] (Ln=Pr, Nd) has been synthesized by using boric
acid as a flux at 200 °C. lis crystal structure is established by powder X-ray diffraction technique. Ln[BsO4OH),]
crystallizes in monoclinic space group P2,/ c. The title compounds consist of a double three-membered ring composed
of three BO, and two BOj; groups as the fundamental building block. The FBB shares four common oxygen atoms
with the adjacent FBBs, producing a borate layer containing nine-membered borate ring window, of which the
rare earth cations are located around the center. The Ln* cations are coordinated with ten oxygen atoms from the

nine-membered ring window and the adjacent borate layer. The borate layers are stacked along the b axis and are

interlinked by the Ln-O bond. CSD: 391317.
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Fig.4 Profile fit to the powder X-ray diffraction pattern of Pr[BsOy(OH),)

The solid line represents observed pattern and the dotted line represents the calculated pattern; Below the diffraction patterns

are the difference curve; the marks shown at the bottom of the figure are the calculated reflection positions.
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Table 1 Crystallographic Data for Pr[B:Os(OH),]

Formula Pr[B;O4(OH),] |/ Z 4

Formula mass / (g-mol™) 356.95 T/K 293

Space group P2 /¢ A/ nm 0.154 06

a/ nm 0.649(1) Peaea | (g=cm™) 3.464

b / nm 0.104 1(1) Diffraction technique Bruker D8-Advance diffractometer, curved germanium primary momochromator
¢/ nm 0.110 3(1) Structure solution Direct method, Sirpow92

B/ 113.35(1) Refinement Topas, Rietveld method

V / nm? 0.684(1) Residual value R,=0.026 4, R,,=0.033 5

%= 2 Pr[B;Og(OH),] #9 & F & 4R
Table 2 Atomic coordinates of Pr[B;O4(OH),]

Atom x y z Atom x y z
Prl 0.769 3(3) 0.139 5(4) 0.129 2(2) 08 0.897 5(3) 0.743 0(2) 0.157 03)
o1 0.503 8(2) 0.441 1(3) 0.877 2(4) 09 0.182 5(4) 0.023 7(2) 0.169 0(4)
02 0.440 4(7) 0.302 1(1) 0.688 6(2) 010 0.761 1(4) 0.937 9(3) 0.229 1(1)
03 0.534 0(7) 0.217 9(2) 0.913 0(2) Bl 0.564 3(2) 0.311 5(3) 0.821 6(4)
04 0.744 2(6) 0.110 6(2) 0.639 8(2) B2 0.262 9(2) 0.373 5(2) 0.601 2(2)
05 0.048 8(2) 0.285 4(5) 0.534 4(4) B3 0.293 1(2) 0.167 8(4) 0.890 2(5)
06 0.811 1(1) 0.336 1(5) 0.844 4(2) B4 0.703 2(2) 0.001 4(3) 0.700 2(5)
07 0.679 3(5) 0.928 1(5) 0.997 5(4) BS 0.975 4(2) 0.264 9(2) 0.911 6(5)
# 3 PrB:Os(OH) M EEREKIER
Table 3 Selected bond distances (nm) and angles (°) for Pr[B;Os(OH),]
Pr1-02 0.254 3(5) 01-B1 0.159 4(2) 07-B3 0.154 5(2)
Pr1-03 0.240 8(3) 02-B1 0.136 9(2) 08-B3 0.146 8(4)
Pr1-04 0.261 2(1) 03-B1 0.147 0(2) 010-B3 0.164 3(2)
Pr1-05 0.254 9(3) 06-B1 0.154 2(1) 01-B4 0.142 1(3)
Pr1-06 0.229 4(1) 02-B2 0.138 9(2) 04-B4 0.139 6(3)
Pr1-07 0.257 4(5) 05-B2 0.158 2(1) 09-B4 0.136 1(3)
Pr1-08 0.271 2(2) 07-B2 0.140 4(2) 05-B5 0.135 1(2)
Pr1-09 0.281 2(3) 09-B2 0.151 3(3) 06-B5 0.126 9(2)
Pr1-010 0.238 2(4) 03-B3 0.157 2(2) 08-B5 0.132 5(2)
Pr1-07 0.277 5(1)
01-B1-02 101.28(3) 02-B2-09 110.32(5) 07-B3-010 97.46(3)
01-B1-03 100.23(5) 05-B2-07 109.22(7) 08-B3-010 103.53(3)
01-B1-06 110.06(5) 05-B2-09 110.30(2) 01-B4-04 122.72(1)
02-B1-03 120.39(3) 07-B2-09 112.89(2) 01-B4-09 112.773)
02-B1-06 114.27(4) 03-B3-07 119.49(2) 04-B4-09 122.35(4)
03-B1-06 108.50(3) 03-B3-08 107.12(4) 05-B5-06 119.80(1)
02-B2-05 103.23(3) 03-B3-010 104.89(8) 05-B5-08 133.89(2)
02-B2-07 110.62(3) 07-B3-08 120.45(1) 06-B5-08 105.78(3)
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