
electronic reprint
Acta Crystallographica Section E

Structure Reports
Online

ISSN 1600-5368

Editors: W.T.A. Harrison, J. Simpson and
M. Weil

Na4Fe2+Fe3+(PO4)3, a new synthetic NASICON-type
phosphate

Frédéric Hatert

Acta Cryst. (2009). E65, i30

This open-access article is distributed under the terms of the Creative Commons Attribution Licence
http://creativecommons.org/licenses/by/2.0/uk/legalcode, which permits unrestricted use, distribution, and
reproduction in any medium, provided the original authors and source are cited.

Acta Crystallographica Section E

Structure Reports
Online
Editors: W. Clegg and D. G. Watson

journals.iucr.org

International Union of Crystallography * Chester

ISSN 1600-5368

Volume 61

Part 11

November 2005

Inorganic compounds

Metal-organic compounds

Organic compounds

Acta Crystallographica Section E: Structure Reports Online is the IUCr’s highly popu-
lar open-access structural journal. It provides a simple and easily accessible publication
mechanism for the growing number of inorganic, metal-organic and organic crystal struc-
ture determinations. The electronic submission, validation, refereeing and publication
facilities of the journal ensure very rapid and high-quality publication, whilst key indica-
tors and validation reports provide measures of structural reliability. In 2007, the journal
published over 5000 structures. The average publication time is less than one month.

Crystallography Journals Online is available from journals.iucr.org

Acta Cryst. (2009). E65, i30 Frédéric Hatert · Na3.96Fe2.07(PO4)3

http://journals.iucr.org/e/
http://dx.doi.org/10.1107/S1600536809009210
http://creativecommons.org/licenses/by/2.0/uk/legalcode
http://journals.iucr.org/e/
http://journals.iucr.org


Na4Fe
2+Fe3+(PO4)3, a new synthetic

NASICON-type phosphate

Frédéric Hatert
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Correspondence e-mail: fhatert@ulg.ac.be

Received 25 February 2009; accepted 12 March 2009

Key indicators: single-crystal X-ray study; T = 293 K; mean �(P–O) = 0.008 Å;
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This paper reports the crystal structure of tetrasodium diiron

tris(phosphate), Na4Fe2+Fe3+(PO4)3, which has been synthe-

sized hydrothermally at 773 K and 0.1 GPa. The crystal

structure has been refined in the space group R3c and is

identical to that of �-NASICON. The heteropolyhedral

framework is based on a regular alternation, in three

dimensions, of corner-sharing PO4 tetrahedra and FeO6

octahedra, constituting so-called ‘lantern units’ stacked along

the c axis. The Na+ cations are distributed over two crystal-

lographic sites: the six-coordinated Na1 site which lies

between two ‘lantern units’, and the eight-coordinated Na2

site which lies at the same z value as the P site.

Related literature

For general background, see: Hatert et al. (2006); Hatert &

Fransolet (2006); Hatert (2007a,b). For related structures, see:

Sljukic et al. (1969); Masquelier et al. (2000). For bond-valence

calculations, see: Brown & Altermatt (1985). For the use of the

pressure vessel, see: Tuttle (1949). For the standard used in the

chemical analysis, see: Fransolet (1975). For software used to

establish the space group, see: Le Page (1987).

Experimental

Crystal data

Na4Fe2.(PO4)3

Mr = 488.57
Trigonal, R3c
a = 8.9543 (9) Å
c = 21.280 (4) Å
V = 1477.6 (4) Å3

Z = 6
Mo K� radiation
� = 3.68 mm�1

T = 293 K
0.08 � 0.05 � 0.03 mm

Data collection

Bruker P4 diffractometer
Absorption correction:  scan

(XSCANS; Siemens, 1991)
Tmin = 0.693, Tmax = 0.896

721 measured reflections
294 independent reflections

284 reflections with I > 2�(I)
Rint = 0.021
3 standard reflections

every 97 reflections
intensity decay: 1.9%

Refinement

R[F 2 > 2�(F 2)] = 0.052
wR(F 2) = 0.125
S = 1.40
294 reflections

35 parameters
��max = 1.70 e Å�3

��min = �0.97 e Å�3

Data collection: XSCANS (Siemens, 1991); cell refinement:

XSCANS; data reduction: SHELXTL-Plus (Sheldrick, 2008);

program(s) used to solve structure: SHELXS97 (Sheldrick, 2008);

program(s) used to refine structure: SHELXL97 (Sheldrick, 2008);

molecular graphics: ATOMS (Dowty, 1993); software used to prepare

material for publication: SHELXTL-Plus.
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Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: MG2067).
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