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S1. Restriction employed in the refinement of the modulated structure 

Modulation parameters, which were three times smaller than their standard deviation, were set to zero 

and not refined. 

Displacement parameters restricted to be equal: 

O1–O4 (x = 0.78) 

B–Si (x = 0.28, 0.78) 

Occupational modulation parameters restricted to be complementary: 

O1–O4 (x = 0.53, 0.78) 

Table S1 Experimental details of the additional measurement of Sr3B2+xSi1–xO8–x/2 solid solution, x 

= 0.78. 

 x = 0.78 

Chemical formula Sr3B2.78Si0.22O7.61 

Mr 561.2 

Modulation 

wavevectors 

q1 = 0.040 (4)b* + 0.375 (5)c* 

q2 = –0.040 (4)b* + 0.375 (5)c* 

a, b, c (Å)  12.0772(3), 3.8686(1), 5.3763(1) 

V (Å
3
) 251.19(1) 

Z 4/3 

F(000) 256 

Dx (Mg m
–3

) 3.709 

Radiation type Mo K 

 (mm
–1

) 21.20 

Crystal size (mm) 0.14×0.13×0.07 

  

Data collection  

Diffractometer Bruker Kappa Apex Duo 

No. of measured, 

independent and 

observed [I > 3(I)] 

reflections 

43105, 4718, 1115  

(sin /)max (Å
–1

) 0.971 

Range of h, k, l, m, n h = –2221, ±7, l = –1011, ±1, ±1 

  

Refinement  

Robs/wRall 

 All reflections 

 Main reflections 

 First-order satellites 

Goodness-of-fit 

(obs/all) 

 

 

0.1286/0.3445 

0.0756/0.1443 

0.2770/0.5743 

3.92/2.11 

Weighting scheme 1/(
2
(F) + 0.0001F

2
) 

ρmax, ρmin (e Å
–3

) 3.90, –4.44 
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Table S2 Coeffitients in equations d(T)=d0+d1·T+d2·T
2
 of temperature dependences of unit cell 

parameters and volume (d) of Sr3B2+xSi1–xO8–x/2 solid solutions with x = 0.28, 0.53, 0.78
 
. 

x 

303–573 K 573–963 K 963–1323 

d0 / Å d1 / 10–3·Å·K–1 d2 / 10–6·Å·K–2 d0 / Å d1 / 10–3·Å·K–1 d2 / 10–6·Å·K–2 d0 / Å d1 / 10–3·Å·K–1 d2 / 10–6·Å·K–2 

0.28 

 

a 12.287(4) 0.00(2) –0.079(23) 12.340(4) –0.225(1) 0.146(6) 12.224(2) 0.037(1)  

b 3.888(1) 0.032(6) 0.0664(64) 3.8647(3) 0.1107(4)  3.92(1) –0.01(2) 0.064(8) 

c 5.391(2) 0.068(7) –0.0178(83) 5.403(2) 0.045(6) –0.012(4) 5.361(6) 0.12(1) –0.049(5) 

V    257.69(3) 4.74(8) 2.48(5)    

0.53 

a 12.199(4) –0.03(2) –0.078(23) 12.264(3) –0.298(7) 0.190(5) 12.100(1) 0.055(1)  

b 3.8655(5) 0.043(2) 0.0604(26) 3.8477(3) 0.1088(4)  3.881(7) 0.04(1) 0.039(5) 

c 5.382(1) 0.032(3) 0.0183(37) 5.378(3) 0.066(8) –0.026(5) 5.362(5) 0.093(8) –0.036(4) 

V    253.60(2) 4.60 (5) 2.35(3)    

0.78 

a 12.113(2) –0.07(1) –0.040(8) 12.180(4) –0.33(1) 0.213(7) 11.980(1) 0.082(1)  

b 3.855(2) 0.038(7) 0.0684(82) 3.8378(2) 0.1085(2)  3.87(2) 0.04(3) 0.03(1) 

c 5.373(2) 0.043(9) –0.0036(10) 5.372(1) 0.055(4) –0.021(2) 5.3956(8) 0.0106(7)  

V    250.82(3) 3.61(9) 2.90(5)    

Table S3 Atomic coordinates, displacement parameters (Å
2
) and site-occupancy factors (SOFs) in 

the structure of Sr3B2+xSi1–xO8–x/2. 

Atom Occ. x y z U iso/eq 

      

Sr3B2.28Si0.72O7.86 (x = 0.28) 

Sr* 1  0.14594(9) 0.75  0.90476(13)  0.0386(3) 

B 0.3802  0.4073(18)  0.820(4)  0.914(4)  0.0208(18) 

Si 0.2395  0.4199(10) 0.75  0.944(2)  0.0208(18) 

O1 0.5  0.4236(12) 0.75  0.681(2)  0.024(2) 

O2 0.3097  0.510(3)  0.527(7)  0.919(3)  0.078(7) 

O3* 1  0.3340(9) 0.75  0.1031(11)  0.056(3) 

O4 0.5  0.3665(12) 0.75  0.675(2)  0.025(2) 

      

Sr3B2.53Si0.47O7.735 (x = 0.53) 

Sr* 1   0.14481(6) 0.75  0.90534(10) 

B 0.422   0.4089(10)  0.815(2)  0.916(2) 

Si 0.156   0.4202(11) 0.75  0.949(2) 

O1 0.5   0.4301(7) 0.75  0.6826(15) 

O2 0.289   0.5088(11)  0.519(4)  0.917(2) 

O3 1   0.3323(4) 0.75  0.1005(9) 

O4 0.5   0.3681(7) 0.75  0.6769(15) 

      

Sr3B2.78Si0.22O7.61 (x = 0.78) 



Acta Cryst. (2015). B71,  doi:10.1107/S2052520615011713        Supporting information, sup-3 

 

 

* Atoms are refined in anisotropic approximation 

 *anisotropical ADP 

 

 

  
 

 

 

 

 

 

Table S4 Amplitude of displacive modulation waves of Sr3B2+xSi1–xO8–x/2, x = 0.28, 0.53, 0.78. 

Atom Wave x y z 

 

x = 0.53 

Sr sin,1,0 0.00361(15) 0 0.0044(5) 

 cos,1,0 0.00399(15) 0 0.0000(4) 

 sin,0,1 0.00361(15) 0 0.0044(5) 

 cos,0,1 0.00399(15) 0 0.0000(4) 

O3 sin,1,0 0.0076(10) 0 0 

 cos,1,0 0.0048(10) 0 0 

 sin,0,1 0.0076(10) 0 0 

 cos,0,1 0.0048(10) 0 0 

     

x = 0.78 

Sr sin,1,0 0.0058(2) 0 –0.0048(6) 

 cos,1,0 0.0052(2) 0 –0.0078(6) 

 sin,0,1 0.0058(2) 0 –0.0048(6) 

 cos,0,1 0.0052(2) 0 –0.0078(6) 

O3 sin,1,0 0.0086(14) 0 0 

 cos,1,0 0.0042(17) 0 0 

 sin,0,1 0.0086(14) 0 0 

 cos,0,1 0.0042(17) 0 0 

 

  

Sr* 1 0.14443(7) 0.75 0.90653(14) 0.0238(3) 

B 0.463 0.4082(12) 0.816(2) 0.924(3) 0.019(3) 

Si 0.074 0.422(3) 0.75 0.952(8) 0.019(3) 

O1 0.5 0.4304(10) 0.75 0.692(2) 0.0244(15) 

O2 0.2685 0.5067(15) 0.493(5) 0.908(3) 0.046(4) 

O3 1 0.3336(6) 0.75 0.0995(13) 0.0335(17) 

O4 0.5 0.3669(10) 0.75 0.683(2) 0.0244(15) 

Atom U11 U22 U33 U12 U13 U23 

       

Sr3B2.28Si0.72O7.86 (x = 0.28) 

Sr  0.0765(8)  0.0153(3)  0.0241(4) 0 –0.0166(4) 0 

O3  0.102(8)  0.026(3)  0.040(4) 0  0.024(4) 0 

Sr3B2.53Si0.47O7.735 (x = 0.53) 

Sr  0.0546(4)  0.0136(2)  0.0204(3) 0 –0.0167(3) 0 

       

Sr3B2.78Si0.22O7.61 (x = 0.78) 

Sr  0.0433(7)  0.0125(3)  0.0157(5) 0 –0.0109(5) 0 
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Table S5 Amplitudes of the occupational modulation waves of Sr3B2+xSi1–xO8–x/2, x = 0.28, 0.53, 

0.78. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Atom Wave  

   

x = 0.53 

O1 sin,1,0  0.04(2) 

 cos,1,0 –0.048(19) 

 sin,0,1  0.04(2) 

 cos,0,1 –0.048(19) 

O2 sin,1,0  0.18(4) 

 cos,1,0 0 

 sin,0,1  0.18(4) 

 cos,0,1 0 

O4 sin,1,0 –0.04(2) 

 cos,1,0  0.048(19) 

 sin,0,1 –0.04(2) 

 cos,0,1  0.048(19) 

   

   

x = 0.78 

O1 sin,1,0 –0.31(4) 

 cos,1,0 –0.14(3) 

 sin,0,1 –0.31(4) 

 cos,0,1 –0.14(3) 

O2 sin,1,0 0.33(7) 

 cos,1,0 0 

 sin,0,1 0.32(7) 

 cos,0,1 0 

O4 sin,1,0 0.31(4) 

 cos,1,0 0.14(3) 

 sin,0,1 0.31(4) 

 cos,0,1 0.14(3) 
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Figure S1 Integration masks for satellites used in various ways to measure of satellite intensities (x 

= 0.78). Calculated mask positions were so close to each other that the most of masks were 

overlapped in most cases (a). Decreasing of mask size did not help (b, left) because of diffuseness of 

satellites. Right part of figure b shows areas which are not covered by mask (shown by arrows). To 

solve this problem the β-component of q-vector was slightly increased (for example 0.08 instead of 

0.04) for the calculation of mask positions (c). As a result, the satellites intensity was successfully 

measured using a reasonably large mask without a considerable overlapping. 


