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Recently, we have studied reactions in the A/Cu/Ln/Q €£n
Ce,U; Q = S,Se) systems which led to the discovery of
Ko,CwCeS,! KCuCeSs, 12 KCuLaSs,2 CsCuCeS;,2 KCuCeSe;,?
CsCuCe&? and KCuUSg? Of these, KCw,CeSt and CsCuCe
exhibit mixed chalcogenide valency and appreciable electrical
conductivity. At the same time, there has been a rapid expansion
in this area by independent investigators producing compounds
such as CsCuUE&¢ BaLnMQ; (Ln = La, Ce, Nd, Er; M=
Cu,Ag; Q= S,Se) BaDyCuTe,® K1sDy,ClpsTes,® KosBaos
DyCu, sTes,® and KCUEWS;.® By combining the ionic lanthanide
and actinide bonding with the more covalent transition metal
bonding, one can access phases with novel structures and
properties. Of course, a better understanding of this newly
emerging family of compounds could be achieved if a wider
variety of members were available for study, including the
corresponding tellurides. One important difference betwegh Te
and Q%> (Q = S,Se) ions is the greater tendency for the former
to associate through Fel'e bonding interactions because of the
more diffuse nature of its orbitafs* For example, in SmTg? c
CsCeTeg,® and KCuCeTg® Te—Te interactions lead to super-
structures. This characteristic could lead to mixed valency, which
in turn can produce interesting physical phenom’ér%cer!tly, Figure 1. ORTEP representation of the structure ofg:CeTe viewed
we reported on the layered compound 8CeTe™ which down theb axis (90% probability ellipsoids). Ellipses with octant shading
features T&~ units. Here we report on #gs;CeTe, a three- represent Ce, crossed ellipses represent Ag, and open ellipses represent
dimensional tunnel framework built from the linking of [Ag K and Te.

CeTe]®" layers with Ag.

The structure of KAgsCeTea® is somewhat related to that of
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* Northwestern University. [MQ,] (M = Cu,Ag) tetrahedra. In }Cw,CeS, layers are formed
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Figure 2. (A) Layers of KCw,CeS. (B) Corrugated [AgCeTe]3" layers

in K,AgsCeTa. (C) Inclusion of the third Ag atoms, between the
[Ag.CeTe] layers, links them together into a three-dimensional structure.
(D) Tunnel window projection with corresponding dimensions. Selected
distances (A): CeTel, 3.2383(8); CeTe2, 3.261(1); CeTe3, 3.303(1);
Ce—Te4, 3.1898(8); AgtTel, 2.906(2); AgtTe2, 2.785(1); AgtTe3,
3.182(2); Ag2-Tel, 2.813(2); Ag2 Te2, 2.828(2); Ag2 Te3, 2.974(1);
Ag3—Te3, 2.922(1); Ag3Te4, 2.778(1).

way in which the chains of [CeTFeoctahedra connect to the
double rows of [AgTg] tetrahedra, Figure 2B. In Cw,CeS the
rows of [CuS] tetrahedra are arranged centrosymmetrically
around chains of [Cepoctahedra, while in KAgsCeTe the edge-

Te atom (binding to two Ag and two Ce atoms) and leaves a
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Figure 3. (A) Variable temperature, four-probe electrical conductivity
data for a single crystal of #gs;CeTa. (B) Variable temperature
thermopower data for a pressed pellet gAl§sCeTa,
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re-reacted with fresh reagents several times, the observed degree
of ion-exchange in the first cycle forj&gs;CeTe is remarkably
high. Complete exchange is expected in subsequent cycles.

The magnetic susceptibility of JAgs;CeTeq follows Curie—
Weiss Law over the range-800 K (at 6000 G), with only slight
deviation from linearity beginning below 50 K. At temperatures
above 100 K, aue of 2.19ug has been calculated, which is in
accordance with the usual range for’Ceompounds (2.32.5
ug). The presence of Ceis confirmed by infrared spectroscopy
which shows one, well defined, broad peak at 3252%(0.40
sharing with [AgTe] tetrahedra involves adjacent edges of eV). This absorption is electronic in origin and is attributed to an
[CeTe] octahedra. This difference creates a quadruply bridging f—f or f—d transition within thef ! configuration of Cé&".

Electrical conductivity data as a function of temperature for a

The latter acts to link the layers into a three-dimensional structure, gap semiconductor with a room-temperature value of 0.01 S/cm,
Figure 2C. Itis interesting that if one removes the Ce atoms, the gee Figure 3. A band gap of 0.36 eV is obtained by fitting the
remaining [AgTe,] substructure is still contiguous and three-  conductivity data to the semiconductor equation. The material
dimensional. In this sense, the Ce atoms occupy positions in angpows a large Seebeck coefficient at room temperaturel6

open silver-telluride framework. The tunnels in the structure have ,\//k. The positive sign and decreasing Seebeck coefficient with

an oval-shaped cross section with dimensions of_ 10.63 A{Tel falling temperature are also consistent with a p-type narrow gap
Tel) x 5.63 A (Te2-Te2) x 8.08 A (Te4-Te4), Figure 2D. If  gemiconductor.

the van der Waals diameters are considered, the tunnels have an

accessible opening of 7.9 A 2.9 A x 5.3 A. These dimensions
are large enough to suggest that thedations may be accessible
via topotactic ion-exchange.
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