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The reduction of chromates by hydrogen sulphide has been 
investigated by Dunnicliff and co-workers U. Phys. Chem., 1929, 33, 
81 ; 1930, SB, 3::114; 1935, 39, I2I7 ; ]. Indian Chem. Soc., 1935, 

12, 595). 

Dunnicliff and Prakash U. Indian Chem. Soc., 1935, 12, sos,) have 
shown that silver chromate, when reduced with hydrogen sulphide, yields 
sulphite as one of the final products. It bas been pointed out that 
sih·er chromate is one of those substances which are not hydrolysed to 
any extent by water. Further support of this vie>v has been obtained 
in the action of hydrogen sulphide on mercurous chromate, a substance 
which is hydrolysed only at temperatures about 6o". The effect of 
temperature on the products fanned is also emphasised. 

For the purpose of this work, mercurous chromate was obtained by 
mixing approximately equivalent proportions of potassium chromate 
and mercurous nitrate. The basic mercurous chromate which separa­
ted was converted into the normal compound by boiling with a few 
drops of concentrated nitric acid and washing till free from acid. 

The reaction was studied at three temperatures : 

I. At room temPerature. A known weight of the sample when 
subjected to the action of hydrogen sulphide at the room temperature 
(about 20"), gave an orange-red suspension which changed ultimately 
to dull black. After 8 hoUJs, about so% of the mercurous chro­
mate had been attacked- Sulphite, thiosulphate and sulphate were 
absent hom the filtrate. On extraction with potassium hydroxide, tlle 
precipitate was found to contain thiosulphate, sulphite and sulphate. 
The residue was chromiwn llydroxide, mercurous sulphide and free 

sulphur. 
II. At Bo-B sa. A known weight was suspended in water and 

treated as before the reaction being maintained at So-85° in a water 
bath. The final r~action mixture was black in colour bttt there was no 
sulPhite in the alkali extract. Other products were the same as before. 

m. At a.bout 0 °. The vessel was placed in melting ice. The 
products were tbe same as at the room temperature, except that, for a 
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given weight of mercurous chromate, more of the sulphite was formed. 
This has an important bearing on the subject. 

For purposes of quantitative •·elations, the following reactions are 
assumed : 

Hg2 Cr0"' + H2S-+-Hg2 S + H 2 Cr0"' 
HzCrO"'-+-C.-0 3 + H 2 0. 

(i) 3H2S + 8Cr0a-+Cr2 (S0+) 3 H + 32 0 + 3Cr20s. 

36 g. (SO"')" s 517·::2 g Hg 2 Cr0 4 . 

(ii) 8CrOa-+-4Cr20.~ + 12(0) 

6H?S + 12(0)~3H2S203 + 3H20 
42 g. (S20a)" = 517.22 g. Hg2CrO"'. 

(iii) 2 CrOa---+Cr20a + 3 (O) 

H2S + 3(0)~HzSOa. 
40 g. (SOa)" = 517·22 g. Hg 2Cr01 . 

(i-v) zCr0 3 + 3H 2~CrzOa + 3H20 + 38 
48 g. sulphur "'" 517'22 g. Hg2Cr0-4. 

TA:RLH I. 

The action of hyd-rogen sulphide on meTcurous chromate 01 ice-cold 

solutions. 

Analysis of the final greenish black Precipitate. 

L IT. III. Mean 
r. Sulphite (SO:J" 

(a) Actual wt. roo/x" 0"_143 g. 0'482 g. (1'573 g. o· SJJ g. 

(b) In ternts of 100 g. of HgzCr04. 6'8S% 

2 Thiosnlphate (~03)" 

(a) Actual wt. 100/z" 3'194 3'040 ;)'437 3":224 

(b) In terms of 100 g. of HgzCr01. 39'67~ 

J. Sulphate (804)" 

(a) Actual wt. rootx• 1'251 I og6 I'I92 I•I8o 

(b) In terms of roo g. of Hgz Cr01. r6'95% 

~- Sulphur 

(a) Actual wt. wo/z- 3'27 3'70 J'<j'i 3'6.) 

(b) In tem1s of Ioo g. of Hg1 CrO~. :19'22% 

Total mercurous chromate accounted for~ 102'72 

• Where x is the percentage of mercurous (;bromate actually attacked. 
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TABLI! II. 

The action of hydrogen sulphide on menurous chromate at So-Bs". 

I. II. III. Me=. 

1. Solpbite fSOs)" !\bsent 

2. Thiosolphate {~Oil 
(a) Actual wt. roo.'x*' :r•29 g. 
(b) In terms of roo g. of Hg1 CrO,. 

J. Snlpbate (804)" 

(a) Actnal wt. roo/x* 1·455 
(b) In terms of zoo g. of Hg1~CrO,. 

4- Sulphnr 
(a) Actual wt. 1oo/x"' 3·65 4"21 

(b) In terms of roo g. of Hg: CrO,. 

Total mercnrons chromate accounted for= 103 ·26 

In vie\~ of the fact that the g·as had to be passed for about 8 hours, 
the high values of sulphur are attributable to the adventitious oxida­

tion of hydrogen sulphide. 
The total oxidising power of the chromate has been accounted 

for in terms of the products formed. 
'rhe results show that, when the reaction lS conducted in ice-cold 

solutions, the final precipitate contains chromium sulphate, thiosulphate, 
sulphite aud hydroxide, mercurous sulphide and free sulphur. At 
temperatures above 6o", i.e., when hydrolysis occurs, sulpbite is absent 
and the analytical results show that it is quantitatively converted into 
sulphate, since the values for tbiosulphate are practically the same 
as at the lower temperature. It appears, therefore. that in the event 
of hydrolysis, sulphite is converted quantitatively into sulphate. 
Thallous chromate is not hydrolysed by water and also gives sulphite 
among the reduction products. 

Similar experiments with barium chromate and chromic acid nave 
shown that at Bo-85", the products show an increase in the sulphate 
coutent and decrease in the value for thiosulphate, although no sul­
phite appeaTs in the final products. High temperatmes, therefore, 
favour the reaction S0 3 + O~SO.., in preference to SOJ +S~S20 3 • 
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• Where "' ia the pcrcelltaae of merc11rous chromate actllSlly attacked. 


