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One of the decisive factors in innovation is the availability of ‘‘venture
capital”, and a series of articles on public and private financing of
innovation will be published in our review.

The action of the ““European Enterprises Development Co.”, described
in this contribution, is one of the most original in Europe, but not
the only one.
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mental stage while some are undergoing
small-scale testing.

The estimated revenue from the sale
of recovery products are sometimes
included in attempts to assess coOSts.
But some of these products are difficult
to sell (low-density sulphuric acid, low-
value fertilizers, etc.). Their production
is also liable to alter the balance of the
market for a product, e.g. that for
sulphur.

It would be impossible here to men-
tion all the methods which have been
devised for reducing the sulphur con-
tent of flue gases, but the following
can be given as examples:

A. DRY PROCESSES

a) Injection of calcium carbonate or
dolomite. Lime can be used in three
ways to extract the sulphur dioxide
from combustion gases: it can be added
in the dry and crushed state to the
fuels before combustion, it can be
added in dry state in the boiler or it
can be diluded with water. Dry injec-
tion and purification with water can be
combined.

Drawback: low efficiency (35 %),
even with excess of CaCO,.

The process is being tested for the
NAPCA by the Tennessee Valley
Authority (Shawnee Power Plant—
180 MW).

b) Dry injection, wet purification.
This process is similar to a), but
includes a wash-purification stage. It
forms part of the purchase contract
for a 480 MW power plant of the
Kansas Power and Light Combustion
Engineering Co.

Planned rate of SO, removal: 85 %.

This process raises the problem of
the removal of wet sludge. In addition,
like all the wet processes, it makes
effective dispersion of flue gases more
difficult.

c) Dry process with manganese
oxide (Mitsubishi). This has been tested
in a pilot plant on a gas flow of
150 000 m3/h. The sulphur removal
rate was 90 %.

This method is difficult to apply,
since it necessitates the use of a toxic
solvent which can be discharged into
the atmosphere. In addition, ammo-
nium sulphate is obtained as a by-
product, for which there is a very
little market.

d) Bergbau-Forschung process with
active carbon and thermal regeneration.
Active carbon has the property of
fixing SO,. The sulphur-carrying car-
bon is continuously evacuated and
passed into a vessel, where it is re-
generated by contact with every hot
sand in an inert atmosphere.

e) Bergbau-Forschung process with
active carbon and wet regeneration.
This process is also known by the
name of Lurgi Sulfacid. The sulphur-
carrying carbon is passed through a
washing column in countercurrent in
order to remove the sulphuric acid.

The process is technically promising,
but the removal of the low-concentra-
tion sulphuric acid raises a problem
which is not yet solved.

f) Adsorption by sodium aluminate
(alkalized alumina—Na AlO,). SO, in
the combustion gas is fixed by highly
reactive sodium aluminate. This proc-
ess has the advantage of obviating the
need to cooling the combustion gases
before or during the treatment. How-
ever. the regeneration of the solvent
entails heavy operating expenses.

B. WET PROCESSES

a) Purification by potassium sul-
phite. This process is known under the
name of Wellman-Lord. Potassium
sulphite is used as the washing solution.
1t can reduce the SO, content in fumes
to less than 0.5 %.

The study is being carried out by the
Potomac Electric Power Co. Baltimore,
Maryland.

b) Addition of ammonia followed by
purification. This process has been
developed by Electricité de France; it
consists in the injection of ammonia
into the gases, followed by purification.
The ammonia is recovered following a
{reatment with calcium carbonate.

Tests arc being carried out at the
Saint-Ouen pilot plant.

¢} Production of sulphuric acid by
catalytic oxidation. This process is
known by the name of Monsanto Cat.
Ox. It is being tested at the Portland,
Pa., power plant of the Merropolitan
Edison Company.

The gases are passed over a vana-
dium catalyst maintained at 480" C,
and the SO, is oxidized into SO, by
oxygen present in the gas. SO, is con-
verted into H,SO, by the action of the
water vapour and condensed at a lower
temperature. At least 99.5 % of the
dust must be removed in an electro-
static precipitator operating at 500° C.

According to Monsanto, the capital
costs for a 1 000 MW power plant are
20-30 dollars per installed kW. The
operating costs depend among other
things on the revenue obtained from
the sulphuric acid.

d) Absorption by hydrated com-
pounds of magnesium oxide and
manganese dioxide. MgO and MnO,
are easily hydrated and react rapidly
in contact with acid gases. The absor-
bent is regenerated by mixing with a
reducing agent followed by calcination.

This process has the advantage of
producing concentrated sulphuric acid
of commercial grade.
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