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AFM'RACT 

The complexes of gmxemal formula M(*n) (CN) (H t Ni, cu, 
Za, and Cd) as well BPI ccmpl~?xes Xfen) Ag (6s (M4= Ni, Zn 
and cd) were prepered. I oerparS%va th a&-Ii B stability-of*tB%se 
two groups of compoundrs ha8 shown thrtt fhe c0@.%x6% containing 
three moleouAef3 of eChylenediamine are less stable than the 
compJexes with two maJeoules of ethylendiamine, It is charecte- 
ri%tic ef 4.X conplexeta th& the mol%cul%s of ethyl%medirmins are 
evolved before the d%oompoaifion of cFnid%e e%oept for the 
oo~@exe% of nickel. 

A slow rsductfon of oopp%r(II) compounds wit& alkaline 

meta& oyanide in the presence af neutral l&an& oontainAn& 

nitrogen atoms gfwrr rise to copperfI) - copper 0yanOcOmple- 

xea which laay be placled into the group of mixe&val%nay coapoundrrr 

/I/. Lf ethylenedhacine (en) was the L&and, the complexes of 

oomposition CU~(H~O)(~P)~(CN)~, Cu(EX,0)(en),(CET)6, and Cu5(em)z 

(CZZ)6 crysta.ULaed fro= this system /2,3/, In H fOr%gofng study, 

we -pared the cy%no~complex%s derived from the first compound 

where Cu(II) was repljaoed by other central atom in equal. oxida- 

tion state, Lee* Co, Xi, Zn, and Cd ,'4/. The results indicate 

that the stmcture of these complexes consists of polymeri 

anionic network of [Cu2(CN) 12- 
1, 

oomporrition and ieolated 

[W(E20f(enf2]2* or fEf(ar~)~] cations. Provided H = Cu, it has 

'been revealed Wlat am iritererotion between the cat&o= aad th% 

ayetern of fiorbitals of the ayano-groups comes into opsmtion 

/5//. Xt appeared to b% intereating to inv%%ti@*e the irrf'luence 

of the replaoement of &z(I) by otZzer atom on the struotuxe of 

am&or&o skeleton. We trAed to pr%par% such oyaao-aomplsxes where 

Ag(l)*was substituted for Cu(X) and, benida% ol;her properties, 

to find out how the exohauge of central atom 3.nflu%ncea the 
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thermal stability and stoichiometry of deoomposition of these 

oyano complexes. 

EXPERIMENTAL 

All cyano complexes were prepared in orystalline form by 

mixing aqueous solutions of the sulfates or acetates of Cu, Ni, 

!Zn or Cd with en and IC[Ag(CN)2] in convenient molar ratio. The 

crystals of complexes crystallized from the systems in the course 

of a few hours. These crystals uere filtered, washed, and dried 

over MgC104. 

MEASURING METHODS 

The oontent of the metal M was determined complexometriaally 

while silver was determined gravimetrically as AgCl. The content 

of C, A, and N was found out microanslytically by the use of 

a CHN analyzer Hewlett Packard 185. 

The infrared spectra were taken in the solid state (KBr 

pellets or nujol suspension) in the region 4000-400 cm" with 

a spectrometer Specord 75. The crystal structures of these com- 

pounds were compared by the X-ray powder method with an instru- 

ment Mikromets II. 

The thermal stability and stoichiometry of thermal decompo- 

sition was investigated with an instrument Derivatogreph OD - 102 

MOM. The thermal measurement were carried out under dynamic con- 

ditions. Thus we obtained the TC, DTC and DTA records in air 

atmosphere up to the temperature of ~OO’C, the rate of heating 

being 6OC/min. The measurements were performed in crucibles of 

oeramic material and Al 0 served as reference material for DTA. 
23 

RESULTS AND DISCUSSION 

The ligands present in the compounds were indentified by the 

IR speotrosaopy. Ue are going to describe only the most characte- 

ristic absorption bands of these ligsnds. The cyan0 groups exhibit 

a sharp absorption band in the region 2126-2140 an” which oorres- 

ponds to the stretohing vibration 3 CN. For the coordinately 

bonded molecules of en the absorption bands in the regions 
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3120-3350 om -' (9 

d$* 
n3 

), 2873.2967 om-' (\lCH 1, 1570-5593 au-' 
and 470-557 om -' were observed /6/.2 

P the basis of the oriterAa of thermal stability we may 

divide the prepared complexes into two olasses. 

a) The first groups comprises oomplexes of the type [Mu] 

[ABASE. They start to deoompose at lower temperatures than 

the corresponding oomplexes oontaining two moleoules of en. The 

thermal decomposition begins by liberatien of en in non-stoiohio- 

metric amount. This process is clziotiacfly separate for Ni on the 

TC and DTG curves, for Cd only on the DTG curve where as it is 

not unambiguous for Zn. Complexes of the type [M(sn)2][Ag2(CN)4] 

don't arise in the first stage of thermal decomposition of oom- 

plexes of the type [M(en)3][Ag2(CN)4]. 

b) The second group comprises the complexes containing two 

molecules of en. In comparison with the corresponding compounds 

of the first groups, they are thermally more stable and start to 

decompose at temperatures higher by 40-5O'C. Two weak endothermic 

peaks without any change in mass are to be observed for the com- 

pound with M=Cu. The minima of these peaks on the DTA curves are 

at 120' and 175OC and correspond to phase transitions. As for the 

compound with M&d, an analogous phase change with a minimum on 

the DTA curve at 100°C 1s to be observed. The complexes with M=Zn 

and Cd of this group melt simultaneously with beginning libera- 

tion of en. It manifests itself by a conspicuous endothermic mi- 

nimum on the DTA curve at 190°C or 215OC which is not proportio- 

nal to the quantity of liberated ligand. The final products of 

thermal decomposition in both classes are silver and the corres- 

ponding oxides of metals MO. 

The temperatures of liberation of individual components are 

given in Table 1. 

The disengagement of en is an endothermic process in~ol~i116 

the compounds of both groups whereas the decomposition of oyani- 

des in air is an exothermic process. 

CONCLUSIONS 

The thermal stability of binary cyanides is signifioantly 

affected by the character of central atoms. It results from the 

comparison between thermal stabilities of the complexes contai- 
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em3 h(I) and &(I). The oyano complexes with &(I) are much 

less stable khan the cyan0 oompleres will Cu(1) because AgCN is 

lea0 stqble at higher tSmperatures than CuCN /k/. 

Table 1 

Co%UpoWd 

Initial temp. Deoomposition Decomposition 

of liberation of A&N (OC) 

of en (OC) 

of Mm)2 (OC) 

CNien,llU(CN)2]2 200 230 400 

[Nien31c&(CN)212 160 360 420 

CC~en21tbg(CN)~1~ 190 260 430 

k=n21[bg(CN)212 182 320 415 

kmen31k=(CW212 140 315 410 

CcdenJ[A6(CN)2]2 195 320 450 

[cd-3][ILg(CN)2] 2 150 315 445 
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