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Crystal structure of bismuth(III) silicate, Bi4(Si04h
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Source of material: The sample was synthesized by solid reaction
of Bi~C};and Si02 at 1273 K. The specimen for diffraction study
was prepared by grinding the powder manually and passing it
through a 400 mesh sieve.
Eulytite. Bi.I(SiCl.!);. isostTuctural with Bi4{Ge04), is promised
10he a latenl scintil1ation crystal. However. both crystal strueturcs
have not bcen revealed clearly. Two possible slrnctures were
proposed by Menzer (see ref. I). Sega1lsee reI'. 2} showed onc of
thell! was COITectby Neutron powdcr diffraction. The displace-
ment paramcters and details of the structure were not reported.
In this structure. the SiO..j tetTahedra art' isolated but distorted.
although the houd lengths of the four Si-O honds are equal
(1.613 AL Two of the 0-0 bond lengths in the tCITahedra arc
2.67X Aas labelled. and the other two are 2.)1)) A (un!ahel1ed):
thus. two of the O-Si-O angles art' 107.1Y' and 114.26° in the
tetnlhedra. This distortion mav be ;tttributed to the stereochellli-
c,llly active lone pair 6.\'~of Bi.1+ion.
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Table I. ParamC'lers nsed for the X.r,l)' dat,] collection

Powdel':
Wavelength:

I-L
[)

i Ilract O!11ete r:

Sample geometry:
Scan mode:
Stepwidth:

"rmnHJlrn'h'!Jr:
26m:n:

N(([loiIllSjJ",m, :

N(pllHINf )r(:jiJJcd~

Profile function:

Background correction:

Program:

white
Cu K" radiation(I.S41~3 A)
1203.4 cm!
RICiAKU [)/MAXIIIB
Flat
26
0.02"
293 K
12W
SOOO
25
Pseudo. V()i~1
4th order 1)(Jlynomial
Rietveld DBWS9411

Table 2. Fimll atomic coordinates and disl'la,TmCnl parallldl'rs (in 1\"'

Bi401~Si,. cubic, /43d (No. 220). II =IO.2867Ci) A, \I =I0885 A',
Z =4. Rp =0.084. Rw =0.118, R/imgg=O,047. RCI!'=0,048,
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