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ABSTHACT 
The effeots of surroundin&s on ths simple tetracyanocomplex 

WCN/& show changes in the thermal stability of prepared oompound. 
As surroyd&ngs were suooesively chosen: several oouples of ametaL 
fops M,M , different kind and number of ligande, but abo the mo- 
Leeules of water or some aroratic oompounds capable to form 3n dif- 
ferent quantities the emclathratsd weat component in the layered 
structure +f the tetracynocomplex clathrate having at all the forp 
mula: MB4M /CN/ 
se, G is aromat f 

.nG/where B is origens OF nitrogene containig ba- 
c compound or water/. The NiNI/CN/& in its hydra- 

ted form was the as basic observed compound and it was suacesively 
Ni/CN/ .nC H OH and this one was inres- 

it~~?Pl~~ ~~t~i.?‘%&r statlfc o# &namZo contaot with fur- 
ther aromatic oompeund:benzene. 

INTBODUCTION 

The fundamental dt of the clathrate of tetracyanocomplexes is 

NNfCN/4, where M,M'are different or the same metals. The compound 

alone is not often studied, it is used as starting compound for 

further synthesis. Which properfiea the itolated compound alone 

exhibits, for example NiNi/CN/I( and reap. which ohanges it under- 

goes after fts interaction with other compounds-mainly ifs there 

ma1 stability, this was interesti* for us when we compared i&e 

results of TA with result8 of IH speofra, difractographic and 

magnetic meaarement~. 

MEASUfUNG METHODS 

Preparation of NiNi/CN/@ Ii20 is relatively simple. It is publi- 

shed also in /l/. We started with MI/NO312 and KCN and further 

again with Ni/NO+/2 . Voluminous ligthly blue ~reoipitate was 

after isolation and drying identified as NiNi/CN/4. 7 H20 (1). 

One part of them was used for further synthesis. The tetracyano- 

complex was gradually diluted in aqueous ammonia, cooled and by 

mrtxing and after modifying the reaction media to pH 9,5 phenol 

dissolved in water was added. As produot we gained oempound (2) 

Ni/NH3/2Ni/CN/4 . 0,24 C6H50H,The problem of actual pH at syn- 

thesis of analogous clathrates is treated in /2/. 

Analysks were made by CHN /Hewlett Packard 185/. The starting 
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compound, products and intermediates were studied /3/ by difracto- 

metric /Mikrometa 2,Chirana/ and apeotromstric /IR Specord 75 Carl 

Zsiss, Jena/ measurements in KDr discs. 

Thermal analysis was made in air by Derivatograph /OD Paulik,Pau- 

lik, Erdey, MOM Budapest/ at equal parameters /lOO mg; DTA, DIG 

l/5; T:500°C; rate of heating 5,10°C/min/. 

Sorption experiments were made after isolation and identifioation 

of the oompounds (1) and (2). The static experiments vere perfor- 

med at 25OC by 10 days long acting - sample S, the dynamic in 

Soxhlett extractor-sample D /about b.p. of C6"6/. 

Furthor we verified the conserved layered struoture of the coordi- 

natoclathrate (2) at temperatures enabling the deliberation of the 

phenol-guest between 70 and 250°C. Before ending this interval at 

240°C/n -3 O/ its structure was still conserved and capable of 

further sorption. The heating was made /5OC/min/ in Derivntograph 

and the product-sample D was before the dynamic sorption experi- 

ments vith benzene identified. The iaomorphous forms before and 

after difractographic measurements showed /3/ the partially deli- 

berated areas /4/ after the loss of phenol vere ocaupied with ben- 

zene /see also Table 2/. 

RESULTS AND DISCUSSION 

Thermal decomposition with results is in Table 1 and 2 summarized. 

The thermal stability of the tetraoyanocomplex by its interaction 

with benzene was ahanged. The content of the enclathrated species 

are no&toichiometric /5/. The adsorbed matter was present also 

in little quantities, always after the accessibility of the inter- 

layer areas. 

The presence of the paramagnetic Ni ion /6,7/ was studied /3/ in 

measurements of the magnetic susceptibilities /by method Faraday/. 

Although the Ni/II/ ion is gradually surrounded not only by ligande, 

but also by enclathrated species and sometimes also by two species 

of)'the enclathrated-in the sense of the host lattice intercalated 

guest molecules-all compounds showed their paramagnetic character. 

The ligands and guest do not compensate the paramagnetismus of 

pi/II/ but we could see a slightly changed values - always after 

the type and amount of surrounding components /3/ in the molecule. 

Our results satisfied-although in paper /2/ the investigated pro- 

duct was less complicated as our product gained after the partial 
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Table 1. Thensal decomposition of (1) and the product of sorption 

eqsriments with C6B6 /3/. 

. 
T PC/ 

Am /%/ i 
loss of: 

~ aJ~ww~.?y 40-120 3.20-170 

26,5 3-0,5 

170-240 I 240-370' .380-506 

3 ' 21 39 

(1) 4,96 Hz0 a,96 ~~0 4 CN re8t:ox. 

NkNi/CN/4.2,6H20. 30-80 80-115 115-140 240-350 350-500 

.0,3C6H6 12,6X;20 , , 
(St It5 H20 

NANi/~N,'4.2,6H20~ 4T4110 

.0,36C6H6 

(D) 
I 

I ~~~a~~~~ lvz ;a01 2$io~;;;~ 

Table 2. Thenaal decomposition of (2) and the product of sorption 

experiments with C6H6 /3/. 

'I' /'C/ 

a= M 
1088 of: 

; Ni,'~3/2NI/'CN~ , 40-70 ’ 70-240 ’ 270-420 I 420-500 

: .0,24C6H50H 6 / 14 1 I 34 j 46 

(2) =3. ! O%ah / 
; 4CN rast:ox. ’ / 

I 
I I 

Ni/~3/2Ni/~N4. 60-110 210-250 245-350 i 380-440 410-520 

.0,X9C6H50H. 4 3,99 8,x l,2 30,O 1 

.0,2C6H6 
(s) OS 2C6H6 0,19Ph u3m3 093 NH3 4CN 

, 

Ni/NFi3/2NI/CN4 . 63-110 110-180 1803250 250-450' 

.0,27C6H50H. 4 495 9,5 j 39 43 

l o&4c6H6 (D) 0,14C6H6 lNH3 I 

1 

zgh / 
CN rest:ox, 

Ni/NH3/2Ni/CN4 , 32-85 / 85-145 145-230 230-250' f 250-110 _i 

.0,2C6H50H . 7,5 ( 5,5 i 6,5 : 2 36,5 

j l 0,2C& (P.D,) &3NH3 j 0,2C6H6 0,2Ph ; 0,3m3 4CN 

S-static; D-c&n&n&o sorption6 P-D.-part.dastructad$ pb-phenol 
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of (2) and after its interaction with fudher l orbent. 

CONCLUSIOIG 
of the surroundings on the fundamental MM'/CN?'I,is6vi- 

dent in TA, equally in the sorption, resorption resp. 8ubstiMtion 
of the guest, also in IR spectra, difractomphic and ma&'netic 
measurements. 
The bond s$rengtb NI-CN in the sfnple tetracyanocomplex is affeoted 
by the presenoe aad mmtbero of. indi,vidual oonpenents in the -dual- 
ly inoreasing molecule and even more after a ~leu guest. It is pre- 

sented in the shifto of the teI&&%6=tUr66 Of QeoompositiOn8 Of eauh 
sample /Table X,2/ and in thels aproppriate DTA Max and in IR 
speotra /Figure I/ 
Fig.1: XR spectra of oridnal @empound8 and after the 8orption. 

35 30 25 20 15 10 s 

x10' cm 1 II 
'With incresing su&unding~~ the bond strength is changed in IR WeO- 
tra too. The bond strength NLCN and M-C is decreasing after the 
partial decomposition of (2) and it is without &, fiJH a~4 with weak- 
ened qM_C after its contact with benzene. 
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