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Gas chromatagraphic separation of dithiccarbamates of some metals
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Dithiccarbamates are 2 group of compounds whick possess interesting chemi-
cal and biological properties'. The extensive usage of these substances in the chemical
industry in rubber, synthetic fibres and plastics and in agriculture in pesticides aad
herbicides has evoked an increased interest in their analysis. One of the methods
used for the determinatiion of dithiocarbamates is gas chromategraphy (GC) which
may bz based on the analysis of CS- formed on decomposition of the dithiocarbamates”
or on the analvsis of ethylene-N,N'-thiourea formec from the injected sample®.
Hriviidk and Kone€ay* used gas chromatography for the analysis of propyl- and
isopropy! esters of some N,N-dialkyldithiocarbamic acids. S-Alkyl N,N-dialkyldi-
thiocarbamates have been determined by 2 combination of GC ard mass spectrometry
(MS)°. A similar technigue was used for S-alkyl N-alkyldithiocarbamatesS.

The analysis of chelated metal complexes by GC is a relatively new field”. No
data have been reported on the application of GC to the analysis of transition-metal
dithiocarbamates. The aim of this note is to indicate the possibilities and problems
of GC analysis of N,N-dizsthyldithiocarbamates (DEDTC} of some metals.

Compounds of the type M{(DEDTC), were first studied, where M is a bivalent
metal, Fe, Cu, Ni. Co, Zn, Cd or Pb. The compounds are unstable, thermal analysis
showing that with increasing temperature they first melt and then decompose on
further heating. The melting points of the compounds are listed in Table I; for GC
analysis, 2 temperature below the decomposition point was used.

TASBLEI

MELTING POINTS OF BiIS(N,N-DIETHYLDITHICCARBAMATES) OF SOME BIVALENT
KMETALS

Metat Sfelring poin: (°C)

Se Pil
Cu 3Gt
Pb 208
Zn 325
Ni 335
Cd 254
Fe 252

Co 266
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Fig. I. GC separation of bis(N,N-diethyidithiccarbamates) of Zn and Ni. Gas chromatograph,
Becker Mode! 419 (Packard [nstruments). Glass column (2 m x £ mm [.D.) packed with 3%2 SE-30
on Chromosorb W-HP (6080 mesh, Supeleo); pressure. 2 a*m of nitrogen. Carrier gas (hydrogen)
flow-rate, 360 mi‘min; air flow-rate. 400 mi;min. Column temperature, 240° for 3 min, then pro-
grammed to 27G7 at 20°/mic I = Za{DEDTCh: 2 = NiDEDTC).; S = start.

Some of the compounds form dimers in the solid state. While Ni{DEDTC),
exhibits a monomeric structure in the solid state®, the compound Cu(DEDTC),
shows a tendency to form dimers. [Cy(DEDTC),].%. with two weak bridging Cu-S
bonds. The comapound Za{DEDTC}),. or more correctly written [Za(DEDTC).], in
the solid state, has two b-idging Zn-S bonds which are of the same length as the
other four Zn-S bonds in the compound?!®. Vilia ¢r a/.'! showed by mass spectrometry
that Zn(DEDTCQC), also forms dimers in the vapour phase, in which Cu(DEDTC},
has a monomeric structure. This apparently shows that the weak bridging Cu-S
bonds cannot maintain the dimeric structure in the vapour phase. By combining GC
with MS, a monomeric structure in the vapour phase has also besn confirmed!? for
Ni(DEDTC),.

Fig. 1 shows the GC of Ni(DEDTC), and Zn{DEDTC), on the non-polar
stationary phase SE-30 at 250°. The separation of N.N-diethyldithiocarbamates of

other metals is currently being studied.
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