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Table S1 Selected Bond Lengths for K7PbLu2B15O30

Atom Atom Length/Å Atom Atom Length/Å

Lu1 O1 2.182(6) K1 O52 2.705(6)

Lu1 O12 2.182(6) K1 O517 2.705(6)

Lu1 O13 2.182(6) K1 O518 2.705(6)

Lu1 O44 2.296(7) K1 O516 2.706(6)

Lu1 O45 2.295(7) K1 O5 2.706(6)

Lu1 O46 2.296(7) K2 O116 2.843(6)

Pb1 O4 2.503(7) K2 O119 2.843(6)

Pb1 O411 2.503(7) K2 O219 3.211(8)

Pb1 O412 2.503(7) K2 O216 3.211(8)

Pb1 O413 2.503(7) K2 O320 2.931(7)

Pb1 O414 2.503(7) K2 O32 2.931(7)

Pb1 O415 2.503(7) K2 O520 2.778(6)

B1 O316 1.454(11) K2 O52 2.778(6)

B1 O516 1.473(11) K3 O119 2.797(6)

B3 O416 1.346(13) K3 O122 2.797(6)

B2 O516 1.370(12) K3 O219 3.222(7)

B2 O1 1.329(12) K3 O222 2. 222(7)

B2 O2 1.399(12) K3 O323 2.837(8)

B3 O2 1.413(12) K3 O311 2.837(8)

B3 O3 1.358(15) K3 O417 2.939(7)

K1 O53 2.705(6) K3 O4 2.939(7)

注：2-1-Y, +X-Y, +Z; 3-1+Y-X, -1-X, +Z; 41/3-Y+X, -1/3-Y, 2/3-Z; 5-2/3+Y, 2/3+X, 2/3-Z; 
6-5/3-X, -4/3-X+Y, 2/3-Z; 92/3+X, 1/3+Y, 1/3+Z; 11-2+Y-X, -1-X, +Z; 12-2-X, -1-X+Y, 
-Z; 13-1-Y, 1+X-Y, +Z; 14-1+Y, 1+X, -Z; 15-Y+X, -Y, -Z; 16-4/3-X, -2/3-X+Y, 1/3-Z; 
17-1/3-Y+X, -2/3-Y, 1/3-Z; 20-1+Y, +X, -Z; 23-4/3+Y, 1/3+X, 1/3-Z.

Table S2 Selected Bond Angles for K7PbLu2B15O30

Atom Angle/˚ Atom Angle/˚

O36 B1 O3 109.2(11) O3 B3 O2 118.4(9)

O316 B1 O516 108.7(3) O416 B3 O3 121.8(9)

O3 B1 O5 108.7(3) O416 B3 O2 119.7(11)

O3 B1 O516 111.4(3) B2 O2 B3 121.3(8)



O316 B1 O5 111.4(3) B3 O3 B1 125.5(7)

O516 B1 O5 107.5(11) B2 O1 Lu1 143.5(6)

O1 B2 O2 117.8(9) B316 O4 Lu19 131.7(7)

O1 B2 O516 123.4(8) B216 O5 B1 124.3(6)

O516 B2 O2 118.8(8)

注: 9-2/3+Y, 2/3+X, 2/3-Z; 16-4/3-X, -2/3-X+Y, 1/3-Z

Table S3 Anisotropic Displacement Parameters (Å2×103) for K7PbLu2B15O30

Atom U11 U22 U33 U23 U13 U12

Lu 12.6(2) 12.6(2) 10.5(3) 0 0 6.3(1)

Pb 26.3(3) 26.3(3) 16.8(3) 0 0 13.17(13)

O1 23(4) 21(3) 21(3) 6(2) 0(2) 14(3)

O2 30(5) 25(4) 41(4) 10(3) -17(3) 3(3)

O3 29(4) 17(3) 24(3) 2(3) -6(3) 10(3)

O4 25(4) 32(5) 44(4) -9(3) -4(3) 18(4)

O5 21(3) 25(3) 17(3) -5(3) -1(3) 14(3)

B1 27(8) 23(5) 16(7) -1(3) -3(6) 13(4)

B2 18(7) 17(4) 19(4) -4(3) 3(4) 7(4)

B3 30(8) 17(4) 28(4) -2(3) -3(6) 16(5)

K1 18.6(11) 18.6(11) 43(3) 0 0 9.3(6)

K2 22.4(15) 32.4(12) 26.0(15) -1.4(6) -2.7(12) 11.2(8)

K3 21.0(17) 29.4(13) 36.3(14) -14.3(11) -7.2(6) 14.7(7)

Table S4 Atomic Coordinates (×104) and Equivalent Isotropic Displacement Parameters 

(Å2×103) for K7PbLu2B15O30.

Atom x y z U(eq)

Lu1 -6667 -3333 4400.6(3) 11.89(17)

Pb1 -10000 0 0 23.2(2)

O1 -5643(5) -1696(5) 3669(4) 20.7(16)

O2 -4733(6) 76(6) 2888(5) 37(2)

O3 -5623(6) 354(5) 1616(4) 23.7(14)

O4 -9553(6) -987(6) 1228(5) 32.1(18)

O5 -6700(5) -1493(6) 888(4) 20.5(13)



B1 -6667 -811(12) 1667 22(3)

B2 -5695(10) -1058(8) 3010(6) 19(3)

B3 -4707(14) 801(8) 2191(7) 23(3)

K1 -6667 -3333 1667 26.8(9)

K2 -10000 -4625(3) 0 28.1(7)

K3 -11532(3) -3333 1667 28.0(8)

Fig. S1 Comparison of experimental polycrystalline powder and theoretically simulated 
PXRD patterns of K7PbLu2B15O30

Fig. S2 (a) KO6, (b) KO8, and (c) PbO6 groups.

Fig. S3 DSC and TG curves of K7PbLu2B15O30



Fig. S4 Comparison diagram of XRD before and after melting of compound K7PbLu2B15O30

Fig. S5 IR spectra for K7PbLu2B15O30


