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Abstract
MnO11P3Sr2, monoclinic, P121/c1 (no. 14),
a = 6.641(1) Å, b = 6.834(1) Å, c = 19.554(4) Å,
� = 99.22(3)°, V = 876.0 Å3, Z = 4, Rgt(F) = 0.051,
wRref(F2) = 0.090, T = 298 K.

Source of material
The following reagentswere used as obtained: SrCO3 (Sigma-Al-
drich, 98 %), Mn2O3 (Aldrich, 98 %) and H3PO4 (Merck, 99 %).
Sr2Mn(PO4)(P2O7) was obtained from the reaction of SrCO3

(59mg, 0.4mmol),Mn2O3 (63mg, 0.4mmol) and 0.2ml of 85%
H3PO4.A reactionmixturewas loaded into quartz tubes and filled
with 0.5 ml water. The autoclave was heated at 375 °C for 3 days
and then cooled to room temperature. The solid products were re-
covered by suction filtration and washed with distilled water.
Very few red block-like crystals of the title compound were ob-
tained. However, reproduction of the crystal preparation was not
successful.

Discussion
The hydrothermal method has been used successfully to synthe-
size a large variety of novel phosphates, phosphanates and oxides
with a number of transition metal ions [1-4]. Open framework
phosphates containing transition metals are of particular interest
because they show high chemical activity which results from the
ability ofmetals to possessmore than one oxidation state and they
have high thermal stability [5]. The literature includes extensive
work on open framework titanium, cobalt, iron, vanadium and
zinc phosphates [6]. However, there have not been many reports
of open framework manganese phosphates systems [7].
In the present work we were able to synthesize the manganese-
containing phosphate of the formula Sr2Mn[PO4][P2O7]. The
crystal structure is composed of MnO6 octahedra, PO4 tetrahedra
and P2O7 groups. There is no direct connection between MnO6
octahedra in the structure, they are all surroundedwith phosphate
groups. The manganese atom is connected to two PO4 tetrahedra
and three P2O7 groups, one of which is coordinated as a bidentate
ligand. Its environment is a distorted octahedron formedbyoxygen
atoms, and Mn�O bonds range from 1.937(5) Å to 2.301(5) Å.
Each PO4 group shares corners with twoMnO6 octahedra and has
two bonds to each strontium atom. The P�O distances range
from 1.502(5) Å to 1.634(5) Å. One of the P2O7 groups is bonded
to a Mn atom as a chelate and two of the P2O7 groups are bonded
to twoMn atoms asmonodentate ligands. The crystal structure of
Sr2Mn[PO4][P2O7] contains channels where Sr2+ cations reside.
The Sr atom has nine interactions with oxygen atoms ranging
from 2.397(5) Å to 3.180(5) Å.
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Crystal: red column,
size 0.034 × 0.055 × 0.420 mm

Wavelength: Mo K� radiation (0.71073 Å)
�: 141.59 cm−1

Diffractometer, scan mode: Bruker SMART 1000 CCD, �
2�max: 50°
N(hkl)measured, N(hkl)unique: 6776, 1491
Criterion for Iobs, N(hkl)gt: Iobs > 2 �(Iobs), 1478
N(param)refined: 154
Programs: SHELXS-97 [8], SHELXL-97 [9]

Table 1. Data collection and handling.
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