
Partially Oxidised Products of Magnus Green 
Salt and Similar Conducting Solids 

G. C. Papavassiliou* and D. Layek 
Theoretical and Physical Chemistry Institute, 
The National Hellenic Research Foundation 
(N.H.R.F.) 48, Vassileos Constantinou Avenue, 
Athens 501/1, Greece 

Z. Naturforsch. 36b, 1 6 7 1 - 1 6 7 2 (1981); 
received July 27, 1981 

Magnus Green Salt, Conducting Solids 

During the partial oxidation of Magnus green 
salt two kinds of compounds have been obtained. 
One is copper coloured with d.c. conductivity of 
the same order as in KCP. The other is red 
orange coloured with a metal-halide chain. Also 
compounds similar to the copper coloured com-
plex have been prepared. 

In the recent years a number of papers have been 
published concerning the partially oxidised product 
of Magnus green salt (MGSPOP) [1-4]. The crystallo-
graphic data are not in agreement with the spectro-
scopic results. The reason of this disagreement is 
that two compounds in different proportion are 
formed during the oxidation [5]. In this paper we 
describe the isolation and characterization of these 
compounds. We found that one of them (major 
quantity) is a conducting material and the other is 
a semiconductor or insulator. We also describe the 
preparation and characterization of some other 
compounds with similar properties. 

The MGSPOP was prepared by the method of Gitzel 
et al. [1] by passing air into a suspension of powder-
ed Magnus green salt (MGS) in 1 : 1 H2SO4 solution. 
The green suspension converted to copper colour 
after several days. The product was then heated on 

a steam bath for 5-7 min and was filtered hot. The 
residue (major quantity) was copper coloured with 
metallic luster. It was washed thoroughly with 1 : 1 
H2SO4- ether mixtures and finally with ether to 
remove any trace of acid. From the filtrate a small 
amount of orange red needle-like crystals (com-
pound 1) was obtained after cooling. This is the 
compound, [Pt(NH3)4Pt(NH3)4Cl2](HS04)4 (see 
ref. [4]). The presence of the latter compound in 
MGSPOP causes the occurence of the resonance 
Raman effect [3]. 

The copper coloured residue (compound 2) is a 
conducting material with a d. c. conductivity of the 
same order as with KCP. For this compound the 
formula Pt(NHs)4PtCl4(HS04)x, where 1 > X > 0.5, 
is proposed. This is in reasonable agreement with 
the chemical analysis (Table I). Infrared spectra 
(Table II) show the presence of the HS04 group [6]. 

Tschugajeff and Chlopin [7] reported two com-
pounds having the formulae Pt(NH3)4PtCl4(HS04)2 
and Pt(NH3)4PtCl4(HC204)2. We repeated the prep-
aration by the same method and observed that the 

Table I. Chemical analysis. 

Calcd H [ % ] N [ % ] P t [ % ] S 0 4 [ % ] C 1 [ % ] 

Compound 2, 
for X = 1.0 1.86 8.03 55.96 13.77 20.36 

X = 0.5 1.92 8.63 60.15 7.40 21.88 
Compound 8, 
for X = 1.0 1.96 7.84 54.63 13.44 19.88 

X = 0.5 2.10 8.41 58.56 7.2 21 .31 
Found 
Compound 2, 
Compound 3, 
Compound 4, 
(from 5 

1.71 
1.76 

7.04 

8.13 

58.73 
60.83 
56.32-

-58.70 

7.74 
12.43 

9.00-
— 8.56 

20.73 

samples [8]) 

Table II. Infrared bands (cm-1) at room temperature and relative intensities in parentheses. 

MGS (Pure) Compound 1 Compound 2 Compound 3 KHSO4 K2SO4 

450 (14.42) 435 (6.54) 445 (8.04) 430 (20.61) 615 (85.71) 
488 (54.80) 590 (23.83) 615 (45.70) 452 (40.00) 622 (75.77) 

628 (7.4) 643 (13.46) 640 (5.60) 623 (34.20) 575 (93.93) 666 (15.21) 
668 (8.17) 668 (17.09) 612 (63.03) 

822 (71.29) 852 (27.88) 822 (66.35) 824 (46.23) 660 (12.12) 672 (44.41) 
838 (31.48) 883 (43.27) 880 (13.08) 834 (25.13) 848 (84.24) 

996 (27.88) 930 (13.07) 880 (84.24) 
1048 (51.92) 1050 (33.17) 1098(100) 1002 (69.69) 
1066 (53.84) 1070 (21.49) 1060 (84.84) 
1105 (31.73) 1 1 1 0 (19.62) 1 1 1 2 (90.45) 1072 (64.84) 1110(100) 

1230 (10.18) 1 1 7 5 (87.50) 1210 (46.72) 1 130 (62.81) 1167(100) 
13 12 (100) 1208(100) 1230 (34.57) 1235 (16.08) 1 2 1 5 (83.63) 
1546 (37.96) 1238 (65.38) 1315(100) 1318 (97.98) 1295 (83.94) 
1582 (25.46) 1345 (46.15) 1550 (25.23) 1358 (38.19) 
1628 (44.90) 1395 (12.50) 
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compounds are copper coloured and show a d. c. 
conductivity of the same order as with KCP. The 
Infrared spectra (Table II) of the former compound 
show the presence of SOr groups [6]. This is 
in disagreement with the given formula. We pro-
pose a formula Pt(NH3)4PtCl4(S04)x • H20, where 
1 > X > 0.5, (compound 3) for the former com-
pound. This is in reasonable agreement with chemi-
cal analysis (Table I). The oxidation of MGS with 
ammonium- persulphate [8] gives a product (com-
pound 4) with a composition close to that of com-
pound 3. 

Gitzel et al. [1] suggested that in MGSPOP an 
infinite linear -Pt-Pt- chain is formed by the 
replacement of 1/6 part of the ligands NH3 and Cl~ 
by HSOj. We repeated the process a number of 
times and also treated Pt(NH3)4Cl2 and 
[Pt(NH3)4Cl2]Cl2 separately with 1 : 1 H2S04, even 
on a steam bath, but we found that in no case NH3 
ligand had been replaced by HS04. So we think 
that the copper red compound is a -Pt-Pt- linear 
chain compound and HS04 ions are nonstoichio-
metrically distributed in channels between the 
chains as Br" in KCP [9]. 

The authors of ref. [1] and ref. [2] have some 
disagreement about the IR bands in the region 
900-1300 cm-1. These discrepancies are due to the 
presence of two compounds in MGSPOP in different 
proportions. This was also the reason that the 
authors of ref. [2] observed a sample dependent d. c. 
conductivity. 

We also prepared a compound of the same 
appearance and chemical composition as that of 
MGSPOP with two different methods [4] 

Method I: [Pt(NH3)4Pt(NH3)4Cl2](HS04)4 was 
treated with K2PtCl4 in 1 : 1 H2S04 solution. 

Method II: Pt(NH3)4Cl2 was oxidised by K2PtCl6 
in 1 : 1 H2SO4 solution in N2 atmosphere. 

In both cases a mixed product was formed 
containing two kinds of compounds. One of them 
was copper red in colour, analogous to the residue 
obtained from the hot filtration of MGSPOP and 
the other, [Pt(NH3)4Pt(NH3)4Cl2](HS04)4, was ob-
tained from the filtrate. 

All copper red compounds having the proposed 
formulae Pt(NH3)4Pt04(HS04)x and 
Pt(NH3)4PtCl4(S04)x • H 2 0 react with water giving 
MGS and H2S04. 
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