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Symmetry codes: (i) x,y, 1 + z; (ii) x, 1 + y, i + z; (iii) x, 1 + y,z; 
(iv) 1 +x, 1 +y,z; (v) I +x, 1 +y, I +z; (vi) 1 +x,y, 1 +z; (vii) 1 +x,y,z; 
(viii) x, y, z - 1; (ix) 1 + x , y , z -  1; (x)x, 1 +y,z  - 1. 

The atomic coordinates of/3-LiNaCO3 were used as a starting 
set. The enantiomorphs are indistinguishable from the X-ray 
data (Flack, 1983). 

Data collection: CAD-4 Software (Enraf-Nonius, 1989). 
Cell refinement: CAD-4 Software. Data reduction: CAD-4 
Software. Program(s) used to refine structure: SHELXL93 
(Sheldrick, 1993). Molecular graphics: PLUTO (Motherwell, 
1974). Software used to prepare material for publication: 
SHELXL93. 

The authors are grateful to the Netherlands Organiza- 
tion for Fundamental Research (NWO) for the support 
of this investigation. 

Lists of structure factors, anisotropic displacement parameters and 
complete geometry have been deposited with the IUCr (Reference: 
DU1136). Copies may be obtained through The Managing Editor, 
International Union of Crystallography, 5 Abbey Square, Chester CH 1 
2HU, England. 
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K M o O z A s O 4  

MOHAMED FAOUZl ZID ET TAHAR JOUINI 

Commentaire 

Dans le cadre de l'61aboration de matrriaux h structures 
ouvertes formres de charpentes covalentes mixtes, des 
6tudes entreprises dans notre laboratoire, ont conduit 
isoler les composrs: Na3Sb3As2Oi4 (Haddad, Guedira 
& Jouini, 1988), KNbaAsOi3 (Haddad, Jouini, Jouini 
& Piffard, 1988), K2Nb2As2Oll et K3NbAs209 (Zid, 
Jouini, Jouini & Omezzine, 1988, 1989), K3NbP209 
(Zid, Jouini & Piffard, 1992), TI2NbO2PO4 (Fakhfakh, 
Zid, Jouini & Tournoux, 1993), RbAIAs207 (Boughzala, 
Driss & Jouini, 1993), KYP207 (Hamady, Zid & Jouini, 
1994), NaAIAs207 (Driss & Jouini, 1994), Na2V3P2OI3 
(Haddad & Jouini, 1994) dont les charpentes cova- 
lentes sont constitu6es d'octa~dres (MO6, M = V, 
Nb, Sb, AI, Y) et de t6tra~dres (XO4, X = P, As) 
partageant des sommets. Dans ces mat6riaux les char- 
pentes covalentes d61imitent des tunnels ou bien des 
intercouches dans lesquels sont log6s les cations. Le 
phosphate KMoOzPO4 de formulation analogue au com- 
pos6 6tudi6 a 6t6 caractrris6 (Peascoe & Clearfield, 
1991). L'arsrniate 6quivalent, h notre connaissance, 
est inconnu. La structure de KMoO2AsO4 est car- 
actrrisre par un enchaTnement selon les trois direc- 
tions a, b e t  c d'octa~dres MoO6 et de trtrardres AsO4 
partageant des sommets. I1 en rrsulte une charpente 
tridimensionnelle possrdant de larges canaux parallrles 

la direction b. Les octardres MoO6 sont irrr~uliers. 
Deux distances courtes <d(Mo---O)> = 1,694A con- 
stituent le groupement molybdyl MoO2.oLes quatres 
autres distances <d(Mo---O)> = 2,095 A correspon- 
dent ~ des atomes d'oxyg~nes mis en commun avec 
les trtra~dres rrguliers, AsO4. Ces derniers ne sont 
pas directement relirs entre eux. L'organisation de la 
charpente dans KMoO2AsO4 est trrs similaire h celle 
observre dans Ba(MoO2)2(PO4)2 (Masse, Averbuch- 
Pouchot & Durif, 1985). Signalons que les composrs 
NaMoO2PO4 (Kierkegaard, 1962) et Pb(MoO2)2(PO4)2 
(Masse, Averbuch-Pouchot & Durif, 1985) possrdent 
la mrme organisation mais avec des chaines plus 
incurvres. Plusieurs composrs contenant des groupe- 
ments molybdyl (Hazenkamp, Voogt & Blass, 1992), 
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Abstract 

Potassium molybdyl arsenate consists of AsO4 tetrahe- 
dra and MoO6 octahedra sharing corners to form a three- 
dimensional framework containing intersecting tunnels 
where the K + ions are located. The covalent frame- 
work of KMoO2AsO4 (Pnma) is very similar to that of 
Ba(MoO2)2(PO4)2 (P21/c), Pb(MoO2)2(PO4)2 (P21/c), 
NaMoO2PO4 (P21/n) and KMoO2PO4 (Fddd). Fig. 1. Projection de la stucture de KMoO2AsOa scion l'axe b. 
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4 K M o O 2 A s O 4  

v a n a d y l  ( H a z e n k a m p ,  S t r i j bosh  & Blass ,  1992)  et  n i o b y l  Ol 
02 

(Blass ,  D i r k s e n ,  H a z e n k a m p ,  V e r b a e r e  & O y e t o l a ,  1989)  o3 

on t  fai t  l ' o b j e t  d ' 6 t u d e s  de  l u m i n e s c e n c e ,  o4 
05 

0.1494 (3) -0.0447 (6) 
0,2055 (4) I/4 

-0.0305 (4) I/4 
0,0911 (5) I/4 
0.3124 (5) I/4 

0,1062 (5) 0,0139 (8) 
0,3505 (6) 0,009 ( I ) 
0.1827 (7) 0,010 (I) 

-0.1705 (8) 0,020(1) 
-0.0135 (8) 0,018 (1) 

P a r t i e  e x p 6 r i m e n t a l e  

KMoO2AsO4 a 4t4 pr4par6 sous forme de poudre cristalline 5. 
partir d 'un  m61ange stoechiom6trique de K2CO3, NH4H2AsO4 
et d 'ac ide  molybdique (85%). Le m61ange initial est pr4chauff6 
~. l 'air ~. 650 K en r u e  de l '61imination de NH3, H20 et CO~ 
puis port4 ~. 850 K pendant  48 h. Des cristaux jaunes verdatres 
de taille suffisante pour les mesures  des intensit6s ont 6t4 
obtenus en pr4sence d 'un  exc6s d 'ac ide  molybdique ~ 900 K. 

Donndes cristallines 

KMoO2AsO4 Mo KoL radiation 
M~ = 305,96 A = 0,71069 ,~ 
Orthorhombique Param6tres de la maille 
Pnma l 'aide de 25 r6flexions 
a = 10,679 (3) A 0 = 10-16  ° 
b = 6,618 (4) ~, # = 10,111 mm -I  
c = 6,978 (4) A T = 293 (2) K 
V = 493,2 (4) ,~3 Prisme 
Z = 4 0,21 x 0,18 x 0,18 mm 
Dx = 4,1208 Mg m -3 Jaune 

Collection des donnOes 

Diffractom~tre CAD-4 
Balayage w 
Correction d 'absorption: 

par balayage ~ (North, 
Phillips & Mathews,  
1968) 
Train = 0,83, Tmax = 1,00 

912 r6flexions mesur6es 
471 r6flexions ind6pendantes 
427 r6flexions observ6es 

[1 > 2o'(/)1 

Affinement 

Affinement  h par t i r  des F 2 
R[F 2 > 2or(F2)] = 0,0240 
wR(F 2) = 0,0693 
S = 1,139 
471 r6flexions 
53 paramhtres 
w = 1/[cr2(Fo 2) + (0,0313P) 2 

+ 3,3736P] 
o6 P = (Fo 2 + 2Fc2)/3 

(A/rr)max < 0.001 
mpmax = 0,968 e A, -3 
mpmin = -0 ,791  e A, -3 

Rim = 0,0246 
0max = 24,97 ° 
h = - 1 2  ---* 12 
k = - 7  ---* 0 
1 = 0 - - - , 8  
1 r6flexion de r4f4rence 

fr6quence: 60 min 
variation d'intensit6: 0,2% 

Correction d 'extinction: 
SHELXL93 (Sheldrick, 
1993) 

Coefficient d 'extinction: 
O,0O50 (6) 

Facteurs de diffusion des 
International Tables for  
Crystallography ( 1992, 
Tome C, Tableaux 4.2.6.8 
et 6.1.1.4) 

T a b l e a u  1. Coordonn~es  a tomiques  et f ac t eur s  d 'ag i ta t ion  

thermique  isotrope dquivalents  (/~2 ) 

U~q = ( I / 3 ) ~ i ~ ; U o a  7 a;' ai.aj. 

x y z U~q 
Mol 0,15968 (5) I/4 0,04922 (8) 0,0102 (3) 
Asl 0,15520 (6) - 1/4 -0,03872 (9) 0,0070 (3) 
K 1 0 0 1/2 0.0328 (5) 

T a b l e a u  2. ParamOtres 

Mol--O5 1,689 (5) 
M o l ~ 4  1.699 (5) 
Mo 1----O I 1,994 (4) ×2 
Mo1~O2 2,158 (5) 
Mo1--O3 2,234 (5) 
As 1---O3' 1,668 (5) 
As I ---02" 1,676 (4) 

O5--Mol--O4 100,5 (3) 
O5--Mol~O1 96,0 (I) x2 
O4---Mo l----O I 99,0 (I) x2 
OI--Mol----Ol ' 156,1 (2) 
O5--Mol---O2 91,9 (2) 
O4--Mo I--O2 167,6 (2) 
OI--Mol--O2 79,5 (l) x2 
O5--Mol---O3 170,4 (2) 
Codes de symdtrie: 
z; (iv) -x ,  - y ,  1 - 

gOomOtriques (A, o) 

Asl~OI 1,695 (4) x2 
K I--O5"' 2,600(4) x2 
K1----O3 2,783 (4) ×2 
K l--K)2 2,940(4) x2 
KI--O4' 2,995 (5) x2 
KI---OI" 3,191 (4) x2 

O4---Mol---O3 89,1 (2) 
O1--Mol--O3 82,34 (9) x2 
O2--Mol---O3 78,5 (2) 
O3'--Asl--O2" 115,5 (2) 
O3'--Asl---OI 109,3 (1) x2 
O2"--Asl----O1 107,9 (1) x2 
OI"--Asl---OI 106,6 (2) 

(i) -x ,  -v ,  -z :  (ii) ~ - x ,  -v ,  z -  j" ( i i i )x-  4, v, ' - 
z: (v) x, 4 - y, z; (vi) x, - ~ - y, z. 

La largeur de balayage est (0,89 + 0,97tg0) °. Les intensit6s 
ont 6t6 corrig6es des facteurs de Lorentz et de polarisation. La 
structure a 6t6 r6solue par les m6thodes directes (SHELXS86; 
Sheldrick, 1990) puis affin6e par la m6thode des moindres 
carr6s (SHELXL93; Sheldrick, 1993). 

Collection des donn6es: CAD-4-Express (Duisenberg, 1992; 
Macicek & Yordanov, 1992). Affinement des parambtres de la 
maille: CAD-4-Express. R4duction des donn6es: MoIEN (Fair, 
1990). 

Les listes des facteurs de structure, des facteurs d'agitation thermique 
anisotrope et des distances et angles ont 6t6 d6pos6es au d6p6t 
d'archives de l'UICr (R6f6rence: DUll37). On peut en obtenir des 
copies en s'adressant ~: The Managing Editor, International Union of 
Crystallography, 5 Abbey Square, Chester CHI 2HU, Angleterre. 
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Abstract 
Crystals of DyTa7Oi9 were obtained by a chemical 
transport reaction using NH4CI as the transp_ort agent. 
The structure was refined in space group P6c2 and is 
built up from double layers of Ta2 polyhedra, which 
may be described as edge-shared pentagonal bipyramids, 
alternating with layers of [Ta3Dy3030] rings. 

The polyhedron of Ta2 can be described as a distorted 
pentagonal bipyramid with a long Ta---O distance 
of 2.45 (1)A. Fig. 1 shows a layer of edge-shared 
pentagonal Ta207 bipyramids along [001]. The layers 
of pentagonal bipyramids are comer-shared with another 
layer through the O1 atoms in the c direction to form 
double layers (see Fig. 3). The average Ta--O distance 
in the double layers is 2.06 ~,. 

Fig. 1. A layer of Ta2 pentagonal bipyramids projected along [001] 
(bonds Ta2---O3, Ta2----O4 and Ta2---O5 omitted). 

The Tal atoms are octahedrally coordinated by six 
02  atoms. The Dy polyhedron is a distorted bicapped 
trigonal antiprism. The Ta106 octahedra are edge-shared 
with DyO8 bicapped trigonal antiprisms through 02  
atoms to form six-membered [Ta3Dy3030] rings. These 
six-membered rings intersect each other in the ab plane 
to form layers of [Ta3Dy3030] (Fig. 2). 

Comment 
Rare earth niobates and tantalates have been stud- 
ied extensively because of their potentially inter- 
esting physical properties. Members of the systems 
LnTa7Ol9 (Ln - rare earth) have been reported (Bodiot, 
1968; Gatehouse, 1979; Putilin, Krylov, Men'shenina 
& Evdokimov, 1985; Langenbach-Kuttert, Strurm & 
Gruehn, 1986; Pushcharovskti, Yamnova, Leonyuk & 
Bogdanova, 1987; Schaffrath & Gruehn, 1990). John- 
son & Gatehouse (1980) redetermined the space group 
of CeTa7Ol9 by convergent-beam diffraction to be P6c2 
and not P63/mcm as previously reported from X-ray 
diffraction. We report here the determination of the 
single-crystal structure of DyTa7Ol9, which was finally 
refined in space group P6c2. 
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Fig. 2. A layer of six-membered [Ta3Dy3Oi9] rings projected along 
[0011. 
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