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ABSTRACT

Tris{N(o-, m-, p-chlorophenyl )dlthiocarbamato] complexes of
Au(III) and As(II1) have been synthesized and characterized.
Thermal bebaviour of these complexes have been investligated by
TG and DTA tecimiques in static air atwosphere.

INTRODUCTION

In view of the interesting spectral aspects and diversified
industrial applications, interest in the study of dithiocarbamate
complexes continues to increase. However, only little is known
about their thermal behaviour (1). The present work describes
the preparation and thermsl decomposition of some gold(III) and
arsenic(III) complexes.

EXPERIMENTAL

The ligandsammonium N(o~, m-, p-chlorophenyl)dlithiocarbama-
tes were prepared by the literature method (2). Au(III) complexes
were prepared by adding an agueous solution of chloroauric acid to
an agqueous solution of the ligand. while the As(III1) complexes
were isolated by adding an agueous solution of ligand to sodium
arsenite solution acldified with dilute hydrochloric acid at 0%
(PH 3-k).

The IG curves were obtained on a Stanton's Automatic
Thermorecording Balance model TR-I and DTA was carried out with
a Lead and Northrup DT4 wnitC with a sample size =~ 100 mg (TG),

= 500 mg (DTA), heating rate 4K/min in a self produced air
atmosphere].

———
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RESULTS AND DISCUSSION

The TG 'and DTA curves of Au(III) and As(I1l) complexes are
given in figure 1 and 2 respectively. From the TG and DTA curves
almost a simllar pattern of decomposition is observed for o-, m-
and p-complexes with a slight difference in the temperature
ranges (Table 1).

TG curves of Au(II1I) complexes show the two step decomposi-
tion. The first step decomposition corresponds to the formation
of gold sulphide while the second step results in the formation
of metallic gold. A slight arrest in the thermogram during the
first step decomposition is observed, this is probably due to
the fusion of the complexes. The DTA curves of the complexes show
one endotherm and two exotberms. The first endotherm corresponds
to the fusion of the complexes while the two exotherms are due
to the decomposition of dithiocarbamate to sulphide and conver-
sion of sulphide to metallic gold, respectively.

The thermogram of As(III) complexes show two major thermal
changes, viz., the decomposition of the dithiocarbamate to the
sulphide, Aszs3 and the volatilization of the sulphide. The
cruciole was completely empty at 883K. The DTA profile of the
complexes show two endotherms and two exotherms. The first
endotherm might be due to the fusion of the complexes. The next
two exotherms could be due to the decomposition of the complexes
to the sulphides which probably take place in two consecutive
steps, not resolved in TG curves. The last endothermic band
might be called for the suvlimation of the sulphide,Aszs3 formed
after first step weight loss.

On the basis of above results the following decomposition
mechanisms may be proposed for Au(III) and As{III) complexes.

Decomposition of Au(III) complexes:

Au[SZCNH(ClC6H4)]3 — Au283
Au283 - Au

Decomposition of As(I1I) complexes:

AS[S,CNH(CICEH,)] 3 ———>  AsyS;

A8253 ——> Volatilisation
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TABLE 1

Thermal stability data of the complexes (K)

Compound M. Pe. TG DTA
Decomp. range Tewp. range Peak mexima
0CD 6 83~ 63-408 88
G = - B
553-723 608
Au(MCD) 42 418-58 L4348 43
u(reDdy ¢ 385728 3-548 528
613-718
Au(PCD) 405 393-5 388-1483 423
3 533~ %3 8-573
57 2w W
As(0CD) 477 463-548 478-538 03
3 ¢ So8-Bes 538-61 278
’ 613-69 66
793-873 823
As(¥CD) 4 196 488-598 483-553 498
655-883 553=61 Zag
61%:%6
808-873 818
As(PCD) 385 378-538 L08-458 138
623-873 503-993 958
593~653 628
773-873 828

0CD, MCD, PCD = 0-, m= and p-chlorophenyl dithiocarbamate,
respectively
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FIG 1 TG AND DTA CURVES OF (a) AuCOCD)Yy s (b) AUCMCD),
AND Cc) Au(PCD),
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FIG 2 TG AND DTA CURVES OF (&) AS(OCDYy» (D) AS(MCD),
AND (c) As(PCD),



