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GASEOUS WASTE STREAMS

M.P. Jain, R.A. Kini, M.S. Dalvi, V.K. Tangri and
H.K. Sadhukhan

INTRODUCTION

Heavy water production plants based on H2S-H2O
exchange process popularly known as GS process employs a
large quantity of h^S as carrier gas. Typically, a 100 tons
per annum heavy water plant has a hold-up of about 200 tons
of HoS. HoS is periodically purged to maintain its quality.
Considerable amount of HoS is lost during maintenance and
operation of the plant. It is estimated that annually about
70 tons of H2S is lost during the plant operation and
presently this large quantity is flared. This leads to
formation of another pollutant, viz. SO2.

Besides the capacity of the H^S generation plant
has been so chosen that it will be operated only as and when
required to make up this loss. This puts a considerable
strain in organising the start-up of the H2S plant as it
handles highly corrosive H^SO. and H2S itself.

PROPOSAL

Considerable studies have been made to assess the
suitability of adsorbing H2S from a mixture of gases through
molecular sieve of 13X type.

Molecular sieves are microporous crystalline structure
coupled with selective adsorption and regeneration charac-
teristics. These are synthetic crystalline zeolytes having
a three dimensional calcium aluminosilicate frame work with
interconnected cavities. Access to these cavities is
through the pores of uniform diameter which is 10 Angstrom
for molecular sieve ci 13X type.

Regenerative adsorption units can be operated by a
thermal awing cycle, pressure swing cycle, displacement
purge cycle or inert purge stripping cycle. In the present
work H2S recovery by thermal swing cycle is proposed.

EXPERIMENTAL

A set-up employi/ig a 50 mm diameter .. meter high
column filled with 13X molecular sieves (850 g) with an
electrical tubular heater of 500 Watt and a cooling jacket
of 75 mm NB dia pipe was used for the experimental work. A
sketch of the set-up is given in Figure 1.

Various parameters such as gas flow rate, loading and
unloading temperature and quantities of H2S recovered were
studied to generate the design data for such a system.
Data collected are presented in Table 1.
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RESULTS AND CONCLUSIONS

From the experimental work carried out the follow-
ing conclusions can be drawn :

(1) The scheme is highly attractive from the point of view
of pollution control as well as H2S management.

(2) The recovered H2S has a purity greater than 99.9 percent
and hence can be recirculated in the system without further
treatment.

(3) The optimum loading capacity of 13X molecular sieves was
found to be about 50 g H2S per kg of molecular sieve.

(4) The optimum regeneration temperature was found to be as
low as 150° C which can easily be achieved by low pressure
steam.

TABLE 1

Adsorption Characteristics
of 13X type Molecular Sieve for H 2S

(1) Adsorption Temperature: 18° C
(2) Pressure: 1.6 ata
(3) Desorption Temperature: 150° C
(4) Composition of gas mixture: H2S:H2::1:1

Serial
No.

2.

3.

4. '

5.

Gas Flow Rate
LPM

2.412

3.319

4.259

10.800

12.600

H2S adsorbed
Gms/kg Mol. Sieve

10.71

26.10

54.00

37.56

11.47
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Fig.-1. RECOVERY OF H2S TROUGH

MOLECULAR SIEVES
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Fig.-2. ADSORPTION CHARACTERISTICS
OF 13X MOLECULAR SIEVES.


