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Volatile metal complexes are of topical interest in the contest of provid- 
ing a means for separating neighbouring metals in the Periodic Table by gas 
chromatography [ 11. A few metal dithiocarbamate complexes are volatile 
without decomposition but the majority are involatile. The first. quantitative 
data on the volatility of these complexes were published by D’&cenzo and 
Wendlandt [2] who used an isoteniscope to obtain vapour pressure/tempera- 
ture data for tris(diethyldithiocarbamato)iron( III). MS,. Fe( Et,dtc),, 
246°C was reported as 15.7 + 0.4 kcal mole-‘. Subsequently 133 &YstZb for 
the corresponding Co(II), Ni(II), Cu(II), Zn(II), Cd(II), Ag(1) and Hg(I1) 
complexes was reported_ Sceney et al. [4] subjected Cu(Et,dtc), to a TG/ 
DTA study in air and nitrogen atmospheres and in vacuum (0.8 7 j, and 
stated that the complex was volatile without decomposition when heated in 
vacuum within the range 190-26O”C. Since no direct measurements of 

AHsub of metal dithiocarbamate complexes have been published, the present 
paper reports AH,,,, for Ni(II), Su(I1) and Co(II1) diethyldithiocarbamate 
complexes as derived from vacuum DSC data. 

EXPERIMENTAL 

The metal diethyldithiocarbamate complexes were synthesised by well- 
established methods [5]. The complexes were purified by repeated subli- 
mation. Relevant melting point and microanalysis data are given in Table 1. 

A Rigaku-Denki Differential Scanning Calorimeter (type: Thermoflex 
8085) was employed throughout. The Beech-Lintonbon [6] sample prepa- 
ration technique was used - samples (mass range 3-5 mg) were crimped in 
aluminium pans and a 0.1 mm diameter hole in the pan lid allowed escape 
of volatile sample. Samples were heated in a dry nitrogen atmosphere or 
in vacuum, 5 X 10e3 r. Heating rates of 5,lO and 20°C min-’ were em- 
ployed - for thermal analysis in a nitrogen atmosphere, the higher heating 
rates yie d superior separation of fusion and volatilisation peaks. Peak areas 
were determined using an on-line integrator (type PADAC). For thermal 
analysis in a nitrogen atmosphere, the DSC was calibrated using pure indium 
metal (AH,,, = 3.35 kJ mole-‘) [7] and for thermal analysis in vacuum, pure 
benzoic acid was used as calibrant [8]. (LVI,,, = 90 + 2 kJ mole-‘). 
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TABLE 2 

DSC data for Ni(Etzdtc)- 

Run Atmosphere Mfu, JJJ, ii p -JJJsu h Appros. temp. 
No. (kJ mole-’ ) (kJ mole-’ ) (kJ mole-’ ) of sublimation 

(K) 

1 Dry NL’, 30.4 73.8 IOJ.2 ~0’7~6.50 
30.7 63.2 93.9 
30.2 6S.l 9S.2 

Mean30.4 _+ 0.4 68.1 2 6 9S.8 _t 6 

1 Vacuum 5 .L lo--’ 7 91.2 
2 102.0 
3 S7.1 
-1 93.2 
5 P5.7 

hleat? 91.9 2 6 

RESULTS 

AHI,, , ;1H,,, and AH,,,, data for the t.hrex? complexes are recorded in 
Tables 2---G. Uncertaint.y int.ervals are quotecl 3s twice the standard dcvia- 
tion from the mean. 

D’_bcenzo and \i’endlandt [ 31 have report.ed AI~,,,~, Si(Et,clic), = 61.1 t 
l.‘i kJ mole-’ and .SiSul, Cu(Et,dt,c), = 87 5 l.‘i kJ mole-‘. These values are 
lower than those reported in the present. work. It is well known that Aill!,,,,, 

TABLE 3 

DSC data for Cu(Et- dtc): 

Run tltmosphere -IfJfus JJ!,;, p -1~1,,, i, Appros. temp. 

NO. (k,T mole-’ j (kJ molt-’ ) (kJ molc~-’ ) rntwt of subli- 
mat ion (K) 

1 Dry X2 23.2 82.0 1 0 5 _ 3 .15:L,--597 
2 22.9 79.6 102.5 
3 23.7 S3:1 107.1 

&lean 23.3( tO..5) Sl.Y(f2) 1 O-1.9( -;3) 

Vacuum 5 X lo-” T 100.-l 
102.7 
10.1.” 
101.0 
107.7 

Mean 103.5(*2.-t ) 

.123---513 
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Vacuum DSC data for Co(Et: dtc).q 

Atmosphere 111,” 1, _-Yppros. temp. range 

(kJ mole-’ ) of sublimation (Kj 

Vacuum 5 ‘.: lo-’ 7 91 .i -llS--5ss 

S6.0 

103.S 

99.4 
9.1.2 

1leZlt1 95 ! 6 

data for metal acetylacetonates based on isoteniscopic vapour pressure/tem- 
pcrat.ure data are consistently lower than corresponding values obtained by 
other methods [g--12] such as t.he sublimation bulb technique [13] _ Incom- 

plete outgassin g of the sample appears to be the major source of error with 
thp isot.cniscopic t.cchnique. Despite relatively low precision and moderak 
accuracy. va~‘uum DSC offers several advant.ages over ot.her met~hocis for 
ctcriving sublimation enthalpies. The technique is esperimcntally simple, 
rapid and >3clcts enthalpy data direct.ly. Greater precision results if estremc 
car{‘ is tai-::w to remove volat,ilc impurities. p:flti<wl,arly water. from sam~~lw 
pricir t.0 ;1 DSC study. 


