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Abstract. ~'-NaV205 is the highest member of the ~'- 
vanadium sodium oxybronzes NaxV2Os (x= l ) .  a =  
11"318 (5), b=3.611 (2), c=4.797 (3) A, P21mn (C7v). 
The configuration of the anions around V 5+ and V 4÷ 
can best be described in terms of square pyramids. 
Sodium atoms are surrounded by a bi-capped trigonal 
prism of oxygen atoms. 

Introduction. Un monocristal de NaV205 a 6t6 obtenu 
par une m6thode de flux 5. partir de dioxyde de vana- 
dium VO2 et de m6tavanadate de sodium NaVO3. Les 
param~tres cristallins ont 6t6 affin6s 5. partir du spectre 
X de poudre obtenu 5. l'aide d'une chambre de Guinier; 
ils sont voisins de ceux propos6s par Galy, Casalot, 
Pouchard & Hagenmuller (1966). 

L'6tude radiocristallographique a 6t6 r6alis6e 5. l'aide 
d'une chambre de Weissenberg munie d'un dispositif 
d'int6gration (radiation Mo Kc 0. Les intensit6s de 117 
r6flexions hkl ind6pendantes ( k=0  5. 3) ont 6t6 mesu- 
r6es 5. l'aide d'un microdensitom~tre Vassy MD 3 et 
corrig6es par le facteur de Lorentz-polarisation. 

Les coordonn6es de d6part des atomes de vanadium 
et d'oxyg6ne 6taient celles trouv6es lors de la d6ter- 
mination de la structure par Galy et al. (1966). Apr~s 
quelques cycles d'affinement, le facteur R s'abaissait 
jusqu'5, la valeur 0,126. 

La position des atomes de sodium a 6t6 d6termin6e 
par fonction diff6rence. Quelques cycles d'affinement 
suppl6mentaires suffisaient pour que le facteur R 
prenne la valeur 0,079. 

Les coordonn6es r6duites des atomes accompagn6es 
des facteurs d'agitation thermique isotrope sont don- 
n6es au Tableau 1. Les distances interatomiques sont 
regroup6es au Tableau 2.* 

* La liste des facteurs de structure a 6t6 d6pos6e 5- la British 
Library Lending Division (Supplementary Publication No. 
SUP 30857:2 pp.). On peut en obtenir des copies en s'adres- 
sant 5.: The Executive Secretary, International Union of Crys- 
tallography, 13 White Friars, Chester CHI 1NZ, Angleterre. 

Tableau 1. CoordonnOes rOduites des atomes et paramO- 
tres d'agitation thermique isotrope dans NaV2Os~' 

x y z B (~z) 
V(I) (2a) 0,1610 (2) 0 0,1184 (5) 0,69 (3) 
V(2) (2a) 0,8566 (2) 0 0,0967 (6) 1,13 (3) 
0(1) (2a) 0,1429 (9) 0 0,4597 (18) 1,85 (21) 
0(2) (2a)  0,3251 (8) 0 -0,0276 (19) 1,50 (21) 
0(3) (2a)  0,0046 (19) 0 -0,0182 (15) 1,53 (16) 
0(4) (2a)  0,6838 (6) 0 0,0324 (15) 0,09 (15) 
0(5) (2a)  0,8777 (9) 0 0,4125 (22) 2,49 (21) 
Na ( 2 a )  0,5198 (8) 0 0,3652 (12) 3,23 (15) 

Tableau 2. Distances interatomiques dans NaV2Os~' 

(a) Autour  du vanadium (erreur maximale + 0,05 A) 
v(1)-v(2") 3,04 .& V(l')-v(2") 3,45 A 
V(l) -0(1) 1,65 v(2)--o(4) 1,98 
V(1) -0(2) 1,98 V(2)--0(5) 1,53 
V(1) -0(3) 1,89 V(2') -0(2) 1,87 
V(1) -O(4') 1,96 V(2') -O(3') 1,76 
V(I')-O(I') 3,17 V(2') -O(5") 3,29 
0(1)-0(2) 3 , 1 2  0(2)--0(5") 3,51 
O(1)-O(3) 2 , 7 7  0(2")-0(5') 2,65 
O(1)-O(4') 3 , 0 1  0(3)--0(4') 2,72 
O(1')-O(2') 3 , 2 1  O(3')-O(4') 3,64 
O(1')-O(3') 2 , 9 5  0(3')-0(5') 3,09 
O(1')-O(4) 3 , 0 7  O(3")-O(5') 2,52 
0(2) -0(3) 3,63 0(4)--0(5) 2,85 
0(2)-0(3') 2 , 7 3  O(4')-O(5') 3,69 
O(2)-O(4") 2 , 4 1  O(1")-O(5') 3,05 

(b) Autour du sodium (erreur maximale + 0,05 ,~) 
Na--O(2) 2,90 A Na 0(5') 2,64 .~, 
Na---O(4) 2,45 Na 0(2") 3,65 
Na--O(I')  2,43 Na 0(3") 3,96 
Na--O(3') 2,46 Na--O(1) 4,29 

Discussion. L'environnement des atomes de vanadium 
avait 6t6 d6crit comme des bipyramides 5. base triangu- 
laire par Galy et al. (1966) et par Pouchard, Casalot, Galy 
& Hagenmuller (1967). Deux types de sites apparais- 
saient, le plus volumineux ayant 6t6 attribu6 au vana- 
dium(IV) et le plus petit au vanadium(V). Cette hypo- 
th~se a 6t6 confirm6e ult6rieurement par Carpy, Casa- 
lot, Pouchard, Galy & Hagenmuller (1972). Apr6s af- 
finement de la structure, l'environnement oxyg6n6 des 
atomes de vanadium peut ~tre d6crit plus pr6cis6ment 
comme 6tant de type pyramidal 5. base carr6e (Carpy, 
1973). I1 est comparable en cela 5. l'environnement du 
vanadium(IV) dans le bronze oxyfluor6 NaVzO4F0( 
(Carpy & Galy, 1971). 

Cet affinement a permis de lever une ambiguit6 sur 
la nature des liaisons V-O, rencontr6e par Carpy et al. 
(1972) lors de l'6tude des propri6t6s 61ectriques et mag- 
n6tiques des bronzes oxyfluor6s NaV2Os_xFx~' (O< 
x _  1), et a confirm6 la localisation du vanadium t6tra- 
valent en V(1) (Tableau 2) comme pr6vu 5. partir de 
consid6rations cristallographiques (Carpy, 1973). 

Cette 6tude a montr6 6galement que le sodium est 
en coordinence huit et non sept comme il avait 6t6 
propos6 pr6c6demment. II est 16g~rement d6centr6 5. 
l'int6rieur d'un prisme droit 5. base triangulaire aux 
sommets duquel se placent les atomes d'oxyg6ne; per- 
pendiculairement 5. deux faces du prisme et dans le plan 
de ratome de sodium, se trouvent deux autres oxy- 

A C 31B - 17 



1482 SHORT S T R U C T U R A L  PAPERS 

g6nes (2,90 et 2,45 A). Ce type de coordinence est com- 
parable /t celui trouv6 notamment dans NaV204Fc~' 
par Carpy & Galy (1971). 
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Abstract. Hexagonal, P63mc, a=4.5979 (4), e= 
15"029 (7) A, Z = 4 ,  D~=5.67 g cm -3. The 4H modifi- 
cation of AgI has been studied by conventional three- 
dimensional techniques using a crystal which had ex- 
perienced 0.2 GPa hydrostatic pressure. Apart from 
stacking differences, this polytype is essentially identi- 
cal to the wurtzite form. 

Introduction. A single crystal of AgI grown by the meth- 
od of Cochrane (1967) was found to exhibit a unit cell 
unlike any previously reported. This crystal was one of 
a batch synthesized for high-pressure conductivity 
studies (Schock & Hinze, 1975). Examination by 
Weissenberg techniques established it to be a 4H poly- 
type of the basic wurtzite structure. This conclusion 
was confirmed by a complete analysis using diffracto- 
metrically acquired data. Subsequently Prager (1974) 
published evidence for four new polytypes, including 
this 4H form. Since his report is qualitative regarding 
the structure, we present the results of our three- 
dimensional analysis. 

The high-pressure conductivity studies indicated that 
a single crystal of AgI underwent an apparently irrever- 
sible conductivity change when pressurized beyond 0-1 
GPa hydrostatic pressure at temperatures <350 K. 
To investigate this phenomenon, a first-order hexagonal 
prism (0.04 x 0.04 x 0"3 mm) was selected to be studied 
by X-ray techniques before and after the application 
of 0.2 GPa hydrostatic pressure. Unexpectedly, this 
crystal exhibited a doubling of the normal wurtzite 
cell along [001] before application of pressure. Since 
these same prismatic crystals were used in the earlier 
investigations in which the anomaly was observed, this 
crystal was subjected to the pressure environment as 
planned. Upon release of pressure, the crystal was re- 
inspected by Weissenberg techniques whereupon it 
was established that no significant irreversible modifi- 
cation of the structure had occurred. 

It seemed reasonable to conduct a full three-dimen- 
sional investigation of the crystal in view of the novel 
(for AgI) structure. Diffractometrically measured data 
for 53 nonequivalent reflections were recorded with 
Mo Kc~ (2=0.7107 A). The structure, assumed to be 
4H, refined as shown in Table 1 to a final agreement 
index of 0.024 provided the 110 reflection was not in- 
cluded. Including this reflection, the index was 0.053. 
We have not satisfactorily accounted for the disagree- 
ment between observed and calculated values for this 
reflection (Fo < Fc); however, since neither final differ- 
ence Fourier results nor least-squares parameters were 
materially affected by its presence or absence, we have 
arbitrarily removed it from consideration for the pur- 
poses of the calculations reported here. An absorption 
correction was not made (p = 181 cm-l) ;  a secondary 
extinction correction did not affect the agreement of the 
data and so was not included. No quantitative attempt 
was made to investigate possible stacking disorder al- 
though it was noted that no appreciable streaking was 
observed on Weissenberg photographs. 

Table 1. Final parameters for 4H AgI 

E.s.d.'s are in parentheses. The temperature factor is expressed 
as exp { - ¼[(h2a .2 + k2b .2 + hka*b*)B~ + 12c'2B33] }. 

Wyckoff 
number x y z B, //33 

Ag(1) 2(a) 0 0 ¼ 6"6 (2) A z 6.3 (2) A 2 
Ag(2) 2(b) ½ 3 z 0 6"6 (2) 6"3 (2) 
I(1) 2(a) 0 0 0-04384 (4) 4.2 (1) 3.6 (1) 
I(2) 2(b) ½ -} z-¼ 4-2 (1) 3-6 (1) 

Last shift < ~ e.s.d, and all a= 1. 

The parameters of Table 1 were based on full-matrix 
least-squares treatment including anomalous dispersion 
and anisotropic thermal parameters. Atoms of the same 
species were constrained to move together by varying 
only the z parameter of iodine and allowing only one 


