The Action of Hydrogen Sulphide on Mercurous
Chromate.
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The reduction of chromates by hydrogen sulphide has hbeen
investigated by Dunnicliff and co-workers (J. Phys. Chem., 1929, 33,
81; 1030, 8B, 3214; 1935, 39, 1217; J]. Indian Chem. Soc., 1935,
12, 505).

Dunnicliff and Prakash (J. Indian Chem. Soc., 1935, 12, 505,) have
shown that silver chromate, when reduced with hydrogen sulphide, yields
sulphite as one of the final produets. It has been pointed out that
silver chromate is one of those substances which are not hydrolysed to
any extent by water. Further support of this view has been obtained
in the action of hydrogen sulphide on mercurous chromate, a substance
which is hydrolysed omly at temperatures about 60°. The effect of
temperature on the products formed 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 bolling with a few
drops of concentrated nitric acid and washing till free from acid.

‘The reaction was studied at three temperatures :

I. Al room temperature. A known weight of the sample when
subjected to the action of hydrogen sulphide at the room temperature
(about 207), gave an orange-red suspension which changed ultimately
to dull black. After 8 hours, about 50% of the mercurous chro-
mate had been attacked. Sulphite, thiosulphate and sulphate were
absent from the filtrate. On extraction with potassium hydroxide, the
precipitate was found to contain thiosulphate, sulphite and sulphate.
The residue was chromium hydroxide, mercurous sulphide and free
sulphur.

II. At Bo-85°, A knmown weight was suspended in water and
treated as before, the reaction being maintained at 80-85° in a water
bath. ‘The final reaction mixture was black in colour but there was no
sulphite in the alkali extract. Other products were the same as before.

ITI. A! about o®. The vessel was placed in melting ice. The
products were the 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 relations, the following reactions are

assumed :
ngcr04 + HQS—>Hg25 + HgCI’O*
HsCrO,—>CrO3 + H,0.

(i) 3HyS + 8CrO3—>Cr, (SO,);H + 350 + 3Cr30s;.

36 g. (SO = 51722 g HeoCrO,.
(id) 8CrO3—>4Crg0O3 + 12(0)
6H .S + 12(0)—>3H,3,0; + 3H,0
4z g. (5203} = 517722 g- HigeCrO,.
(7i1) 2 Cr03;—>Cr303 + 3 (0)
H,S + 3(0)—H,50;.
40 g. (SO3) = 517722 g. HgoCrO,.
(i2) 2Cr0; + 3H,5——>Cr03 + 3HL0 + 35
48 g. sulphur = 51722 g. HgoCrOy.

TanLe 1.

The action of hydrogen sulphide on mercurous chromate in ice-cold

solutions.

Analysis of the final greenish black precipitate.

I. 11, I11.
1. Snlphite (SO3)”
(a) Actual wt. 100/2" 0543 B- 0482 g. 0573 2-
(b) Initerms of 100 g. of HegzCr0),.
2 Thiosulphate (S30,)”
(@) Actmal wt_100/2* 3194 ] 3437
(t) In ferms of 100 g. of HgsCrO,.
3. Sulphate (SO,)"
(s) Actual wi. 100/x" 1°251 I ogb 1'192
{b) Tu terms of 100 g. of Hgy CrOy.
4. Sulphur
(@) Actual wt. 100/x" 327 370 3708

(b) 1In terms of 100 g. of Hgy CrO,.

Mean
0'533 E-

6'88%

37224
19'67%

1180
16'95%

3'64
19'22%

‘Total mercurous chromate accounted for = 102'72

* Where x is the percentage of mercurous chroinate actually attacked.
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TanLe II.

The action of hydrogen sulphide on mercurous chromale at 80-85°.

I II. ITI. Mean.

1. Sulphite (SOg)" Absent
2. Thiosulphate {S30;)

(@} Actual wt. 100/x* 3129 EB. 3'547 B- 3276 ¢. 3317 B-

(6) In terms of roo g. of Hgy CrOy.- 40°85%
3. Sulphate (SOp)”

(a) Actoal wt, 100/x* 1°455 1:234 1°521 1-403

() In terms of 100 g. of Hgy.CrO;. 20'16%
4. Salphar

(@) Actual wt. 1c0/zx® 365 4-21 3-89 392

() In terms of 100 g. of Hgy CrOy4. 42°25%

Total mercarons chromate acconnted for =103-26

In view of the fact that the gas had to be passed for about 3 hours,
the high values of sulphur are attributable to the adventitious oxida-
tion of hydrogen suiphide.

The total oxidising power of the chromate has been accounted
for in terms of the products formed.

The results show that, when the reaction 1s conducted in ice-cold
solutions, the final precipitate contains chromium sulphate, thiosulphate,
sulphite and hydroxide, mercurous sulphide and free sulphur. At
temperatures above 60°, i.e., when hydrolysis occurs, sulphite is absent
and the analytical resuits show that it 1s quantitatively converted into
sulphate, since the values for thiosulphate 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 have
shown that at 80-85°, the products show an increase in the sulphate
content and decrease in the value for thiosulphate, although no sul-
phite appears in the final products. High temperatures, therefore,
favour the reaction SO4+ O—>S80, in preference to SO; +5—>8,0;.
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* Where x ia the percentage of mercurous chromate actuslly attacked.



