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ABsrRAcr

Two new arsenates with the general formtrla Az*(ZnAsOq)z (A = Sr, Ba) were synthesized by solid-state reaction. Fur-
thermore, Ba(ZnPO)2 was obtained under hydrothermal conditions. X-ray diffractograms of these compounds were indexed
with a monoclinic unit-cell, and their structures were refined by the Rieweld method using reported atomic coordinates for
paracelsia:r Ba(AtSiO+)2. Comparison of these structures with those of aluminosilicate and gallogermanate isomorphs illusrates
a strong deviation to the pseudo-orthorhombic symmetry that may be explained by the very different charges and ionic radii ofthe
tetrahedrally coordinated cations. Disbnions of the tetrahedral sites as well as of the nefwork of tetrahedra are found. The
paracelsian form of Ba(ZnPO)2 may only be obtained under hydrothermal conditions and at a high temperature CI = 50_0'C,
P = 2 kbar); it undergoes an irreversible transition at T = 800"C and ambientpressure to a hexagonal form with space group P3nz1.

Keywords: paracelsian, monoarsenate, monophosphate, Rieweld analysis, polymorphism.

Souuane

Nous avons synth6tis6 par r6action i I'6tat solide deux nouveaux alseniates A2*(ZnAsO+)z (A = Sr, Ba) e! sous condi-
tions hydrothermales, le phosphateBaQ,nPO)2. Les trois compos6s ont 6td index6s dans Ie systbme monoclinique et leur struc-
Exe a 6tE affin6e par la m6thode de Rietveld sur le modble du paracelsian Ba(AlSiOq)2. La comparaison de ces sEuctures avec
celles des aluminosilicates et de leurs isomorphes gallogermanates met en 6vidence un grand 6cart l la sym6trie pseudo-
orthorhombique. Cet 6cart s'explique essentiellement par les grandes diffdrences de taille et de charge entre les cations A
coordinence t6traddrique. Cette distorsion est prdsente tant au niveau des t6trabdres d'oxygBne que du squelette tridimensionnel
construit d partir de ces derniers. La forme paracelsian de Ba(ZnPO+)2 n'a pu 6tre obtenue que sous une pression de 2 kbars et I
une temp6ratue de_500'C; elle pr6sente d pression ambiante (T = 80O"C) une transition irr6versible vers une forme hexagonale de
groupe d'espace P321.

Mots-cl6s: paracelsian, monoan6niate, monophosphate, analyse de Rietveld, polymorphisme.

bnnotucuoN

We have recently reported the crystal structures,
phase transitions and dielectric properties of some of
A*T?*PO4 monophosphates and their arsenate counter-
parts (Jaulmes et al. l993,Wa17ez et aI. 1995). We have
extended our investigations to A2*72*2:f*2Os com-
pounds, where A represents strontium or barium, Z,
magnesium or zhc,and,X, phosphorus or arsenic. These
compounds are of particular struchrral interest because
their frarnework is sufficiently flexible to allow phase
transitions, their constituent elements are in their highest

oxidation state, and the presence of two different tetra-
hedrally coordinated cations is liable to suppress the
cenhosymmetry for ferroelectric properties. Further-
more, the study of these phases is interesting in view of
their complex polymorphism (Malcherek et al. 1995)
and their relationships with the extensive family of
feldspar-rype structures, especially those with formula
A2*AlzSizoe (smith 1953, Newnham & Megaw 1960,
Kempster et al. 1962, Tak6uchi et al. 1973, Kroll &
Phillips 1976, Griffen et aI. 1917) and their synthetic
gallogermanates analogues (Dal Negro etal. l978,Gaz-
zoru l973,Ptulhps et al. l915,Callei &Gazzoru1976).

I E-nail address: flucas@ccrjussieu.ft
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A2*B2P2O; compounds have been widely synthe-
sized and characterized (Sarver et al. 1961, Hoffrnan
I 965, Bakakin e t al. 197 5, J akerman & Cheetham I 988,
Hemon & Courbion 1990, El Balt et al. 1993), but no
information has been published on their behavior under
high pressure or on their homologous arsenates. In the
present paper, we report the synthesis and powder-
diffraction refinement of the structure of a high-pressure
phosphate, BaZn2P2Os, and two new arsenates,
SrZn2As2Os and BaZn2As2O6, with the structure of
paracelsian.

S yrvtnsls AND CHARAcIERTZATToN

The synthesis of the compounds was carried out by
high-temperahre sintering of stoichiometric dnounts of
MCO3 (M: Sr, Ba), ZnO (f irst dried at 700"C),
N}I4H2PO4 or As2Os; .rH2O (a hygroscopic compound;
.r determined to be 3/5 by Thermal Gravimetry Analy-
sis). The powder mixtures were thoroughly mixed,
placed in a platinum crucible, and heated to 400"C (with
loss of H2O, NH3, CO2). They were then reground and
fired at 900'C for 72 hours with intermediate remixing.
Finally, the samples were slowly cooled to room tem-
perature.

For the phosphate compound, t5" -islscrystalline
powder obtained by solid-state reaction was used as
starting material for hydrothermal growth. Water was

TABI.E I. CRYSTALI.OGAPHIC DATA A}ID O{ARACTERIIITICS OF
REFINH\{ENT, STRUSTTJRAL AI{AIOGUES OF PARACET,SIAN

Dsto @llecttq

Difrrctometq 17 m vstiel rlifractoE€fiq (Philifr PW 1050f5)
Ilstlumdtpows 4okV,20EA
Radiari@ cuG I - l.54UE A
Disininaim finffltsindi&acbedb@
Detslq Prcportiwl wurq CXe)
Sl€psizs (20 ) O.O2'
St€ptire (sqmtld€d) 15 I
Divergmo dgl€ l'
fvidtb, roivinc slit 0.1 m
Soll€r slits Trc s€'ts C[ iMilg md dift'act€d bans)
T€mpqdm 20'C
Gomery, dst8 col€ction BBg - Bmtano paflfoqNilg 0 - 20
20 linir! 12<20 <n'
Rongo ofindices oflecral 0 < h < 7, 0 s k < 8, -7 s I < 7

Cry$aUogqrdcdda

Ba(ZnPOJ, Ea(ZlAsOa)? S(znAOdb
Motrclitric l,{omcltnic Ivtonocliaic
Vnlc(#r{) Vatc$r$ w"lc(#14)

added in suitable volume to give a70%o fillngrarto n a
gold tube that was sealed and enclosed in a steel vessel.
The vessel was kept at 500oC for three weeks in a verti-
cal tube furnace. The calculated vapor pressure in the
capsule at these conditions is 2000 bars.

An automated vertical Philips powder diffractometer
was used to record the diffraction patterns of the three
materials. The powder pafterns were indexed on the
basis of a monoclinic unit-cell using the automatic
indexing program TREOR (Werner 1985). Unit-cell
parameters were then refined using the least-squares
method (Table l).

Srnucnine REFT.TpMEI.IT

On the basis of their X-ray diffractograms and the
indexed peaks, these compounds seem to be isostruc-
tural with the paracelsian form of Ba(AlSiOa)2. The
structure refinement was thus initiated using reported
atomic coordinates for paracelsian (Cfuai et aI. 1985).
Zinc was assigned to the alumin"m site and phosphorus
or arsenic takes the place of silicon.

TABLE 2. FRACTIONAL ATOMIC COORDINATES AND
THERMALPARAMETERS, Ba(ZnPO; Ba(zDAsO.)t AND S(ZDA8oJ,

Atom B.(A)

Crysal syd@
SpacE grcup
Cell prmecm
a(A)
, (A)
c1A)
pc)
v(x) (z=4)
Formrla weigb (g.ml-r)
Obwedrefletio$
Fiml agmec-ftcton P/o)

0.2518(2) O.41s{2)
0.e270(3) o927r(3)
o.5s4x7) o.er lo(o
0.9s64<7) 0.2050(6)
0.5r31(4) 0.18r0(3)
0.ee80) 0.1143(8)
0.491(l) 0.0500(9)
0.e4s(r) 0.34r8(e)
0.54s(r) 0.364r)
0.086(1) 0.leql)
0.447(r) o.leo(l)
0.E@5(8) 0.16E(r)
0.7221(8) 0.912(1)

0.2scn(2) o.4r47(2)
0.e2Eq3) 0.950(3)
0.5s93(3) 0.9ll9(3)
0.e4'12(3) 0.20243)
0.s791(4) 0.1854(3)
0.@5(D 0.1081(E)
0.49e(l) 0.059E(9)
0.e39(l) 0.3s85(8)
0.558(r) 0.34o(e)
o.oEo(l) 0.190(t)
0.444<r) 0.1e5(r)
0.78s6(8) o.r4E(1)
0.7313(8) 0.94(l)

0.zs2s(2) 0.4161(2)
0.98s(3) 0.e285(3)
0.ss86(3) 0.9152(3)
0.e5r8(3) 0.2M3(3)
0.5789(3) 0.1E51(3)
o.o2ql) 0.llls(8)
0.487(r) 0.0625(8)
0.935(r) O.3674t)
0.56r(r) 0.3728(e)
0.0E2(r) 0.203(r)
o.434D o.lee(l)
0.787E(E) 0.141(l)
0.7330(8) 0.e400)

o.t97o(2) 0.3s(6)
0.2089(3) 0.34(0
0.2A2qq 0.34(6)
0.0677(6) 0.34(6)
0.0s88(3) 0.34{6)
0.1e5(l) o.e(r)
0.re4(r) o.e(D
0.125(l) 0.9(D
0.l3qr) 0.e0)
o.ese(l) 0.9(l)
0.8t28(9) 0.{1)
0.007(l) o.e(l)
o.zeel(e) 0.e(1)

0.890E2) 0.90(6)
o.2w9) o.4o(4)
o.24sr(2) 0.&(4)
0.06s3(3) 0.40(4)
0.0535(3) 0.40{4)
o.lse(r) 1.7(l)
o.reo(r) 1.7(r)
o.rn0) 1.7(r)
0.1341) 1.7(l)
o.e48l(e) 1.7(l)
0.8862(9) 1.7(r)
0.oor(r) 1.7(l)
0.3r44(e) 1.7(l)

o.tB72(2) r.o3(7)
0.2209Q) 0.7qs)
o.2sr3(2) 0.7qs)
0.060q3) 0.7q5)
0.049q3) 0.70(5)
o.reqr) 1.4(l)
o.leo(l) r.4(l)
o.ll7(l) 1.4(l)
o.rar) 1.4(1)
0.9394(t) r.4(l)
0.87%(r) 1.4(l)
0.002(l) 1.4(D
0.329r(9) 1.4(l)

Ba
Tro (za)
Trm (As)
Tro (As)
"tF(h)
Oro
orm
Op
orn
oro
osE
q
o,

Ba
Tro (Zo)
Trn (P)
Tzo (P)
rF@s)
oro
orm
Op
orn
oro
qn
o4
o,

Sr
Tro (Zn)
Trm (As)
Tro (As)
rF(h)
oro
Orm
Op
orn
o:o
Orm
q
o5

8.5783(l)
e.7383(l)
e.r%<r)
er.394(l)
763.69(4)

458.V2
459

E.8083(2)
9.9821(3)
e.40E9(3)
91.,165(l)
827.00(4)

545.92
5V2

8.5E04(2)
9.7183(3)
e.29{'E{2)
92.08s(r)
774.n@)
496.m
49

R" 5.19 3.74 4.01
R_ 6.65 5.29 5.35
& 6.28 3.69 3.90
& 3.36 2.49 3.09
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Flc. 1. The observed calculated and difference patterns for Sr(ZnAsOq)2.
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planes by means of the fwo remaining apical oxygeD
416ms, 04 and 05 Gig. 3). The large Ba or Sr atoms
occupy cavities between layers. They adopt a 7-fold
coordination illustrated by a monocapped octahedron.
The O1,, Oz-,Oso, O3p and 05 atoms are approximately

'\,r' 
<^^ @* o'a

Frc. 2. The 4- and S-member rings of tetrahedra in the m
pseudolayer.
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The refinement was performed using the FULLPROF
progam (Rodriguez-Carjaval 1995), a modification of
the code DBW3.2 (Wiles & Young 1981). Peak-profile
refinement included a pseudo-Voigt function and an
asymmetry correction for small angles (20 < 40"). The
background was described using a five-parameter poly-
nomial function. Scattering curves for neutral atoms
were taken from the International Tables for X-ray
Crystallography (1995).

Refinement of the 58 independent parameters (both
instrumental and structural) resulted in convergence at
the end of each refinement. Final agreement factors are
listed in Table 1. Atomic positions are given nTable2,
and Figure 1 illushates, as an example, the agreement
between observed and calculated pattems of SrZn2As2O6.

DescnnnoN oF fiD SrRUcrr,RE

Except for minor shifts il atomic positions (Iable 2),
the three compounds are isostructural with their
aluminosilicate and gallogermanale counterpafis. 7 inc,
phosphorus and arsenic are totally ordered iri the tetra-
hedra. Each ZnOa tetrahedron shares its oxygen atoms
with four PO+ or AsO+ and vice versa. The resulting
structure may be described as a (100) pseudolayered
framework of 4- and 8-membered rings (Fig. 2). Two
groups of atoms may therefore be defined: those with
an.r coordiaate close to 0 (o plane) and those with an -r
coordinate close to Lh (m plane). The o and rn planes are
relaled by a pseudomirror at x = r/t. Tlte connection
between sheets along the a axis occurs by 4- and_6-
membered rings roughly parallel to (011) and (011)
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TABLE 3. INTERATOMC DISTANCES AI{D ANGLES, Baznz(rc)bBa7.ad.Afi|2. AND StZ&(AOrb

T-ODistances(A)

BaZnP* BaZnAs* SrZtrAs*
T1o O1o 1.93(l) 1.962<9) 1.980(9)

-o2o 2.00(1) 1.98(1) 1.968(9)
- Qo 1.94(l) 1.96(1) 1.961(9)
-o5 1.964(8) 1.e70(8) 1.990(8)

O - O distances (A) and O - T - O angle (")

BqZnP{ B€ZrAfi SrZnAs*
O1o o2o 3.1q1) 3.04(1) 2.e5(r>

- O3o 3.4q1) 33ql) 3.42(L)
- C)5 323(1) 325(1) 329{\7)

oz-%o 328(1) 3341) 32El)
-o5 2.9(1) 3.02{.D 2.eq1)

o3o - 05 3.09(1) 3241) 3.31(l)

BaZ,riP* Bszrl{s. SrZnAs*
104.0(9) 101.1(7) e6.ea
123(1) i18(1) 12ql)
113(1) 111.4(r) 111.e(8)
rl2(r) 114.8(9) rr32(9)
e7.74 100.0(7) 96.E(6)
rs.5(8) 110.1(8) l13.9(E)

l0(l) 10qr) 103.s(e)
l l l ( l )  111 (1 )  l l l ( l )
114(1) 111(r) 1l0.qe)
r l l (1)  110( l )  1r4( l )
108(1) 109(l) 147.4(9)
10s(1) l l0( l )  111(1)

107(l) 108.0(e) 1082(9)
108(1) 105.r(9) 105.(9)
1r0(1)  1r0(1)  111(1)
110(1) 10e(1) 10749)
1011) 11{1) rr4r)
114(1) 111(1) rr2.r(e>

l05.qe) 107.5(E) 107.4(8)
r07.8(e) 1@.9(9) 1083(8)
r2r(r) 1r3.7(e) 1r4.9(e)
ee.3(E) lor.s(E) 9r.9cr)
10r.6(9) 11249) 112.1(E)
11i.4(9) 111.4(8) 113.9(8)

IVI€an 1.96 1.97

Tlm-O1m 1.52(1) 1.648(9)
-Qzm 1.so(1) 1.64(1)
-Qm l.s0(1) 1.63(1)
-05 1.s13(e) 1.638(8)

Mean 1.51 7.U

l.sql) 1.639(9) r.6s7(e)
1.50(l) 1.6549) 1.674{e)
1.51(l) 1.631(9) 1.613(9)
148(1) 1.625(1) 1.6148)

1.50 r.637 1.639

r.e6(1) l.e4(l) l.e5(l)
1.94(1) 1.94(1) 1.9s{9)
1.e6(1) 1.9s3(9) 1.98{e)
1.$q8) 1.934(8) 1.90e(E)

T - O - T a n g l e s ( ' )

O1m- o2m 2.43(1) 2.63(l)
-Qm 2.sqD 2.6e(1)
- 05 2.56(L) 2.70(1)

O2m-O3m 2.4(1) 2.68(1)
- 05 2.43(t) 2.67(t)

Q.- os 2.40(1) 2.68(1)

o1o- o2o 2.41(l) 2.q1)
- O3o 2.4<r) 2.60(l)
-oa z.qao) 2.68(1)

o2o- Qo 2.47(r) 2.68(1)
- 04 z.qD 2.73(1)

O3e 04 2.5r(1) 2.6E(1)

orm-o2m 3.141) 3.13(1)
-olm 3. i7(1)  3.19(1)
- 04 3.39(l) 325(1)

qm-qm 2.e7(t) 3.mQ)
-o4 3.14(l) 324r)

Qn-oa 3241) 321(l)

AOlo
orm
o2o
qm
qo
qm
05

Mm

2.s9(r)
2.741)
2.71(t)
2.7qr)
2.q1)
2i2(r)

2.70<r)
2.6r( l)
2.6e(1)
2.6s(1)
2.73(r)
2.6E(1)

3.ls(l)
3.re(1)
3.2r(.1)
2.9(1)
32q1)
327(1)

A - o distances (A) (A: sr,

1.975

1.651(9)
1.tr(1)
1.648(e)
1.656(8)

l.6s

T2o'O1o
- o2o
-Qo
-04

Meaa

T2m-O1m
- O2rn
-o3n
-04

Mean

Ba)

oro
orm
q"
o2m
03o
qm
o4
05

Mean

BaZdP*
1?2(1)
12E(l)
'2qr)
t34r)
r?2G)
nql)
140(1)
135(r)

129

BaZpAst
i20.E8)
132(t)
121.E(8)
r272(9)
12s.4{9)
125.3(e)
131.4(e)
r29.7(8)

127

SrZnAsr
r15.24
121.3(9)
r 18.0(7)
r22.E8)
121.5(8)
11e.6(D
130.q8)
|n.K7)

122

BoZ-aPt
2.u(1)
2.841)
2.Es(1)
2.80(1)
2.6s(l)
2.7qr)
2.7Xl)

2:79

1.941.95

BaZ,rlAE' SrZnAs'
2.7XD 2.6q1)
2.e4<r) 2.7qr)
2.808(e) 2.6s0(e)
2.7XD 2.ffi1(e)
2.7qr> 2.5X1)
2.78{r) 2.64r)
2.n4(e) z.w<e)

2.81

{'BaZnP for BaZn2@Oa)bBaZaAs for BaZn2(AsOa)2, SrZnAs for SrZn2(AsOa)2

located at five vertices ofa slightly irregular octahedron,
whereas O1a and O2o complete the polyhedron at much
greatF;r M4 distances. In Table 3o we report the values
of interatomic distances and angles for the three com-
pounds BaZn2P2Og, BaZnzAszOa and SrZn2As2O8,
denoted BaZnP, BaZnAs and SrZnAs, respectively.

Drstonrron oF THE TETRATfiDRA

To compare the refined structures with other ana-
logues of paracelsian, we used the os parameter previ-
ously defined by Baur (1974):

6

6  * S-u  
ZJ

l(o- r_g), - (o- r-o).1 
",*6(0- r- O).

where (O - Z- O)r is the individual angle for a given
tetrahedron, and (O - T- O). is the average angle for a
regular tetrahedron (e.9.,109.47). Calculated values of
s are given in Table 4.

Distortion of the tetrahedra arises from two factors:
a) Tt and T2 tetrahedra are not structurally equivalent.
Each Tz tetrahedron has three corners in common with
the alkaline-earttr polyhedra, whereas the Z1 tetrahedron
shares one edge and two corners. As a result, Ir sites
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TABLE 4. TBTRAIIEDRON-DISTORSION PARAMEIERS IN
PARACEIAIAI.I AND ITS SIRUCTLJRAL ANAII)qJES

BaAlSi SGaSi SrGaGc BsZnP BaZtrAs SUrAs

GTIo
6 l , e d a )

Gi" e 6EA )

oro
(si, c aP,tu )

onkhr

3.86 5.06 5.60 5.06

2.80 3.32 4.51 4.58

1.61 2.6 2.14

2.79 2.63 2.71

6.36

2.44

r.83

4.42

5.22 ',|.M

L.22 2.46

1.81 2.r3

2.gl 4.00

I.53

0.76 0.63 0.80 0.86

0.55 0.s3 0.6 0.s0

0.4o 0.37 0.42

o.7r 0.74 0.@Co

co

Som ofde EaAtStOr: CHil| et al. (19t5) Src%Stos ad $cnzceror:
Phillr er 4/. (195] BsCa2GerO": Callci & Gazoi (197Q.

distortion is mainly controlled by the structural envi-
ronment of the tetrahedra; physical factors intervene
also, but to a lesser extent" as deduced from the high
value of the o(ia{s)*;/og1r(z)+) pararneter.

2) For the phosphate and arsenate compounds, the
four ts+-O bond lengths are very regular, as are the
bond angles. The bond lengths are more irregular, and
the distortion parameters, greater, for zinc-oxygen
tetrahedrq whatever their connectivity.

Fnalmwom DrsroRTroN AND BoND LpNcrus

With the aim of examining the distortions of the
three-dimensional framework as a function of the radii
of the cations, Calleri & Gazzoni (1976) defined an
empirical degree of elliptrcity (TrT)l(72-72) for each
of the four o and m rings belonging to one layer
(Fie. 2). Analysis of these values of ellipticity (Iable 5)
highlights how the framework adapts itself to the size
of the tetrahedrally coordinated cation. The isomorphs
ofparacelsian show a degree ofellipticity nearly identi-
calrno and lrr rings. However, because of the large dif-
ference in size befween zinc and arsenic or phosphorus
cations, a non-uniform variation in the degree of
ellipticity of the four-membered rings is observed for
the two kinds of layers in these compounds. Owing to

TABLE 5. THE Crl-Tl) OR Cf2-T2) DEGREE OF ELr-IpTICtry
OFTYPE{ AND TYPE nFOUR-MEMBEREDRINGS IN
PARACEIJIAN AIrID ffs STRUCTURAL ATIAIOqJES

,r'6
Qa

\*
c

Hc. 3. Perpective view of the connection between o and m
pseudolayers.

are more distorted than the chemically identical Z2 sites,
and the orzlon ratio is therefore less than 1 (Table 4).
b) The charge and ionic radius ofthe tetrahedrally coor-
dinated cations are likely to strongly influence the
degree of distortion. The higher the charge and the
smaller the radius, the more the tehahedrally coordi-
nated cation becomes polarized in its anionic environ-
ment; furthermore, as bond strength increaseso the dis-
tortion decreases. The importance of size and charge can
be evaluated from the ratio of o(7ats)+1 to o(T3(2)+;
(Iable 4).

The results (Tables 3, 4) highlight the relative
imporlance of factors described above for each com-
pound: l) For analogues of paracelsian in which
tetrahedrally coordinated cations show a small differ-
ence in size and charge (silicates and germanates), the

Sorrcc ofdds BsAtStOs: Chiqi et ar. (198t SrCaaStOs ed SrGa2GerOr:
Pmips a/ ar. (tt5) BaG%GqO3: Celleri & Gozoni (1975).
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the presence of the large Znz* ion at the extremities of
the T=TT major segment, the distances between
crystallographically equivalent cations T ;T 1 and Ty-72
are similar for the o layers. On the other hand, if the
smaller As or P cations lie on this axis (in the mlayer),
a strong distortion of the rings resultso as well as a sig-
nificant increase of the corresponding ellipticity.

Analysis of (f-O-Z) angles for oxygen atoms
belonging to pseudolayers is very instructive. In
paracelsian, the values seem quite similar'. On the con-
trary, for the arsenates and the phosphate, the (T-G-Z)
values depend very much on whether atoms belong to
the o or the mlayer. For oxygen atoms of the mlayero
corresponding angles are always larger than for oxygen
atoms of the o layer, with the exception of O3o; this
findng may be explained by the abnormally short dis-
tance of this atom from the central cation (Table 3).

In conclusiono consideration of the degree of
ellipticity and (Z-O-Q angles highlighs the differences
in framework between the paracelsian analogues and the
new compounds reported here. The former are charac-
terized by similil'i1ies between o and m layers and a
slight deviation from the pseudo-orthorhombic struc-
ture. The latter are relatively highly distorted, as a re-
sult of the adaptation of the flexible framework of tetra-
hedra to the very different charges and sizes of the two
tetrahedrally coordinated cations. The distortion is not
uniform throughout the structure; the o layer collap-
ses around the Sr or Ba atoms, as seen in the smaller
(T-O-T) angles and the very weak ellipricity of the four-
membered rings; the m layer presents larger angles,
greater ellipticity, and consequently a larger distortion
of the paracelsian structure.

Pnasp TnaNsmoN

The two arsenates exhibit nearly identical melting
points, approximately 1060-1 070"C. Furthermore, a
slight dip of the Differential Thermal Analysis signal in
the vicinity of the melting reaction (1020"C) is observed.
High-temperature X-ray-diffraction analysis confirms
the existence of an allotropic form with a high degree of
symmetry, which may be isotypic with the hexagonal
form of celsian (fak6uchi 1958), but the proximiry to
the melting point and the difficulty in distinguishing
neighboring thermal signals at such a temperature did
not allow a satisfactory characterization.

The case of Ba(ZnPOa)2 seems very different; the
paracelsian form was only obtained under hydrothermal
conditions. The crystal form resulting from heating the
initial mixture under atmospheric pre_ssure is trigonal
(a 5.3L, c 8.02 A), with space grouf rsmt,and m-ay be
related to the hexagonal form of celsian by introducing
complete Zn-P order among the tetrahedra (in prep.).
The change from one allotropic form to the other may
be achieved either by pressure or temperature modifica-
tion in agreement with the following scheme:

Hexagonal
form

Paracelsian
form
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