M,As,0, phases, as well as of the structural investigadioa- and &~
Cu,As,0,. Preliminary results of the structural investigatiof low-
temperature C#\s,0; and NiAs,O; are also given.

Experimental

Preparation

Single crystals of thév,As,0, phases (Fig. la-e) were prepared in
sealed and evacuated silica tubes in a temperafadient 880®
800°C, starting from stoichiometric mixtures of t@mponent oxides
MO, AsO; and C| as transport agent. After the reaction period af on
week no solids were left in the source region efampoule.

Thermal analysis

DSC (Differential Scanning Calorimetry) measuremeffig. 2, 3) of
the MAs,O, phases were performed employing a NETZSCH-
DSC 204 Phoeni® (temperature range: -50 to 590 °C, aluminium
crucible with pierced lid, Natmosphere: 20 ml/min, heating/cooling
rate: 10 °C/min).

X-ray diffraction

Single crystal diffraction data were measured oiSMART CCD
system (Siemens). The structureas€u,As,0O, was solved and refined
with the SHELX97 programs [5]. High-temperature a§rpowder
diffraction (Fig. 4) was performed on a PHILIPS RB08504¢/g based
X'PERT MPD diffractometer in Debye-Scherrer geometith an in-
house built heating device which was calibratedta00 °C. The
structural refinement of-Cu,As,0, was carried out using the program
PC-Rietveld Plus [6].

Table 1 a- andb-Cu,As,0;. Crystallographic data and details of data caltect

structure solution and refinement

a-Cu,As,0; b-CuAs,0;

Method single crystal Method powder
Wavelegth [A] 0.71073 (Mo ) |Wavelegth [A] 1.54056 (Cu k)
Temperature [°C]  22(2) Temperature [°C] 400(5)
Crystal system monoclinic Crystal system monoclinic
Space group (no.)  C2/c (# 15) Space group (no.) C2/m (# 12)
Formula unitsZ 4 Formula unitsZ 2

al[A] 7.237(3) a[A] 7.0987(3)
b[A] 8.2557(17) b[A] 8.2777(4)
c[A] 9.780(3) c[A] 4.8666(2)
b 111.03(2) b 110.206(4)
VolumeV [A3] 545.4(3) VolumeV [A3] 268.37(2)
V[AYz 136.33 V[A3)z 134.19
Measured reflections4627 Rietveld agreement indices
Independent 1194 expectedR(exp) 0.1100
reflections

Observed reflections 1156 profile, R(p) 0.1410

R 0.085 weighted profileR(wp) ~ 0.1844
Number of 52 background 0.2649
parameters corrected profileR(pb)

RIF2> 25(F)]; 0.0278; Bragg R-factorR(B) 0.1056
WR(F? all) 0.0755

Goof 1.169 Goof 2.81

DSC /(mWimg) Heating

Fig. 1eObtained crystals of ZAs,0;,
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Fig.3 DSC measurements with heating and cooling curved,is,0;
compounds

Table 2.a-Cu,As,0, andb-CwAs,0,. Selected interatomic distances [A].

a-CuAs,0, £-CuAs,0

Cu-03 1.920(2)
Cu-02 1.939(2)
Cu-01 1.984(2)
Cu-01 1.995(2)
Cu-02 2.268(2)
Cu-03 3.253(3)

As-03 1.641(2)
As-02 1.668(2)
As-O1 1.685(2)
As-04 1.728(1)

Cu-02 1.97(1)
Cu-03 1.99(2)
Cu-03 2.46(2)

2x As-03 1.668(4)
2x As-02 1.72(2)
2x As-O1 1.73(2) 2x

o4

Fig. 5. The crystal structures afCu,As,0; (left) andb-Cu,As,0;, (right).
Anisotropic displacement parameters are given on the @@hability level.
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Fig. 2.DSC measurements with heating and cooling curves
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Fig. 4. Temperature-dependent XRPD of 88,0,

Results

Except for MnAs,0, (thortveitit-type) all otherM,As,O, compounds
are dimorphous and show reversitde b~ phase transitions with
transition temperatures of 183 °C (Co), 422 °C (R§6 °C (Cu) and -9
°C (zn) with only slight hystereses (Fig. 2, 3). Theues for the Co and
Ni compounds are in good agreement with literature dftavglues for
the Cu and Zn compound are reported here for the firg.tim

a-CuAs,0, crystallizes isotypically with the phosphate analogae
CuP,0, [7] and the mineral ziesitep-Cu,V,0, [8], whereas b

Cu,As,0, adopts the thortveitite structure type [9]. The crystalictures
of both polymorphs are closely related and consistfinite sheets of
[CuQ, polyhedra @&: x = 5; b: x = 6) and interjacent A®, anions
which occur either in a bent (As-O-As) configurati@e-form: bridging

angle 145.9(2)°) or in a linear (As-O-As) configiima (b-form) (Fig.

5). Selected interatomic distances are given in&abl

Structure determinations @-Co,As,0,, a-Ni,As,0; and botha- and
b-Zn,As,0, were hampered by multiple twinning of the cryst@dse
Fig 1b). Preliminary results from combined singtgstal and powder
diffraction revealed a close relation of all thedmses to the thortveitite
sub-cell. For both low-temperature phage€0,As,O; and a-Ni,As,O,
lattice parameters af = 5.333(1),b = 7.679(1),c = 16.043(1) A,a =
82.92(1),b = 88.47(1),g= 85.23(1)°,Z = 5, anda = 5.297(1),b =
7.574(1),c = 10.160(1) A,a = 72.870,6 = 75.750,9= 85.150 and =
3, respectively, were determined. An reliable indexatfor both
Zn,As,0, phases was not possible up to now.
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