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p-CuCNS, a three-dimensional polymeric solid with interbonded layers is found to have unusual 
pliotoelcctrochemical and solid state properties. The material becomes p- or n-type depending on 
whether CNS or Cu is in stoichiometric excess. The n-type is found to be sensitive to the visible 
spectrum. The methods of preparation of p- and n-type films of (3-CuCNS and their photoelect.ro-
clicmical and solid state properties arc discussed. 

Es wird gefunden, dali B-CuCNS, ein drcidimensionnlcr polymcrer Festkorper mit Interbindiings-
sdiioliton, iingewolinlielie pliotoelektroeltomisolie unci F c R f c k o r p e r o i g o n s c h a f t c n bositzt. DasMaterial 
wird |>- €>cii- n-lcitend in Abhiingigkcit davon, ob CNS odor Cu im stodiiometrisolicn Ubersehuli 
vorliegt. Es wird gefunden, daB die n-Ieitende Species im sichtbarcn Spektrum empfindlich ist. 
Die Mctliodcn zur Praparation von p- und n-leitendcn Schichten von p-CuCNS und ihre pliotoelek-
(loeheniisclien und Fcstkorpereigenseliaften weiden diskuticrt. 

I. Introduction 
r.riic stud}' of photoelectrocheinical properties of semiconductor materials has received 
a great, deal of attention, especially in the context of solar energy conversion [1 to 0 ] . 
Materials extensively investigated are binary and ternary compounds [1 to 6]. I t is 
possible that more promising and novel properties are found among unconventional 
materials with complex structure. In a series of reports we have discussed the proper ­
ties of CuCNS and its suitability as a material for dye-sensitized photoelectrocheinical 
cells [7 to 10]. The solid CuCNS exists in two polymorphic forms, a-CuCNS with 
orthorhombie crystals and p-CuCNS that grow as trigonal pyramids [ I I to 15]. The 
P-form is polytypic [14, 15] and consists of 3R and 2H polytypes in synthetic co ­
alescence [14, 15]. The p-structure is composed of Ia3'eis of a closed-packed network 
of CuCNS units, the adjacent layers are bonded to each other by strong Cu-S b o n d s 
[14 to 15]. Cu and S are tetrahedrally coordinated and the crystal is a three-dimen­
sional polymer [14, 15]. The a and p forms are readily identifiable by the CN stretch­
ing frequency in the infrared spectrum which occurs at 2157 and 2173 c m - 1 , respec­
tively [151. 

CuCNS can be easily deposited on copper substrates by immersing them in solutions 
containing the CNS" ion or by electrolysis. All such deposits are found to consist, 
of the p-form. The polymeric nature of CuCNS with strongly iriterbonded layers has 
number of advantages. Films deposited on copper surfaces are generally free from 
cracks and pin-holes [9], they are firmly affixed to the substrate, and readily adsorb 
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