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A process for concentrating spent sulphuric acids

Abstract

The present invention relates to a process for concentrating spent sulphuric acids,
particularly sulphuric acids which arise during the nitration of hydrocarbons with nitric
acid in the presence of sulphuric acid, wherein single- or multi-stage concentration is

effected under vacuum.
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A process for concentrating spent sulphuric acids

The present invention relates to a process for concentrating spent sulphuric acids,
particularly sulphuric acids which arise during the nitration of hydrocarbons with nitric
acid in the presence of sulphuric acid, wherein single- or multi-stage concentration is

effected under vacuum.

In this connection, the disposal or reutilisation of spent sulphuric acid which arises
during the manufacture of nitrated products constitutes a problem, since the sulphuric
acid constitutes a significant proportion of the manufacturing costs in the process.
Amongst other considerations, this has led to attempts to avoid the use of sulphuric
acid altogether (Kirk-Othmer, Encycl. Chem. Tech., 3rd Edition 1981, Volume 15,
pages 928-929).

The most widely used process for concentrating spent sulphuric acid is what is termed
the Pauling process [Bodenbrenner, von Plessen, Vollmiller, Dechema-Monogr. 86
(1980), 197], in which a relatively pure 96 % sulphuric acid can be recovered.

The disadvantages of this process are the high specific investment costs and operating
costs. Moreover, SO, and NO, by-products are formed by the oxidative destruction of

part of the organic compounds.

In most vacuum concentration processes for spent sulphuric acids, the vapours also
contain appreciable amounts of sulphuric acids in addition to other compounds.
Despite the installation of distillation stages for separation, sulphuric acid is entrained

and reoccurs in the condensate and thus in the liquid waste.

Avoiding these problems has hitherto proved to be very costly technically and

economically. According to US 4 409 064, a water film is maintained above a packing
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during the concentration of spent sulphuric acids and a considerable amount of water is

sprayed on to a distributor in order to wash the sulphuric acid out of the vapours.

The object of the present invention was therefore to provide a technically simple
process for recovering sulphuric acid as completely as possible from vapours which
contain sulphuric acid, which process enables the sulphuric acid to be recovered for

sulphuric acid concentration.

It has surprisingly been possible to achieve this object by the process according to the
invention, by washing down the vapours during the concentration of sulphuric acid

with a little water, condensate or dilute sulphuric acid.

The present invention relates to a process for concentrating spent sulphuric acids,

which is characterised in that

a) spent sulphuric acid is fed to an evaporator,

b) this spent sulphuric acid is heated to temperatures which are sufficient
for the evaporation of water under subatmospheric pressure and for the
formation of a gas phase which is loaded with water vapour and which
additionally contains sulphuric acid, and for a concentrated bottom

product to be formed,

c) the gas phase above the bottom product is brought into contact with an
aqueous phase, which is provided in an amount of 10 to 1000 kg/hour,
most preferably 40 to 150 kg/hour, per 1000 kg vapours/hour, so that
the sulphuric acid contained in the gas phase is absorbed by the aqueous
phase and a gas phase is obtained which is almost free from sulphuric

acid,
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d) the aqueous phase which contains sulphuric acid is returned to the
bottom in the form of drops which are formed on the demister which is

mounted above the bottom.

Water, condensate or dilute sulphuric acid in a concentration of up to 70 % by weight,

most preferably 2 to 20 % by weight, are preferably used as the aqueous phase.

Sulphuric acids with a concentration which is preferably 50 to 90 % by weight, most
preferably 65 to 85 % by weight, are concentrated to a concentration of 70 to 97 % by
weight, more preferably to 80 to 92 % by weight, most preferably to 88 to 92 % by

weight, in the process according to the invention.

Concentration of the spent sulphuric acids can also be combined with acid stripping as

a purification stage.

The aqueous phase is preferably injected into the vapour stream above the bottom

product and below the demister, in co-current flow with the vapours.

However, the aqueous phase can also be injected into the vapour stream above the
bottom product in counter-current flow to the vapours (gas phase), wherein injection

can be effected above or below the demister.

The process is preferably conducted at a subatmospheric pressure of 5 to 950 mbar,

most preferably at 30 to 400 mbar.

The demister preferably consists of a knitted fabric, braiding, woven fabric or packing,

and preferably has a thickness of 1 to 100 cm, most preferably 3 to 35 cm.

The gas phase (vapours) is preferably washed down with the aqueous phase, preferably
water, so that the aqueous phase, which now contains sulphuric acid, can run off freely

into the bottom (concentrated sulphuric acid).
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For example, the vapours from the concentration stages, at pressures of 800 to 20
mbar, were each washed down with a little water at the top of a column, whereupon
the vapours, which were at a temperature of 150° to 190°C, were cooled to about
120°C. Thus, depending on the pressure, at a vapour flow rate of 1000 kg/hour, for
example, about 55 kg water/hour at 30°C were required in order to remove the
sulphuric acid from the vapours at a subatmospheric pressure of 400 mbar, about 85
kg water/hour at 30°C were required at a subatmospheric pressure of 100 mbar, and
about 110 kg water/hour at 30°C were required at a subatmospheric pressure of 30
mbar. The water which ran off, which now contained sulphuric acid, had a sulphuric
acid concentration of about 75 % by weight. The spent sulphuric acid was
concentrated from 78 % by weight to 92 % by weight in the course of this procedure.
The condensates from the vapours contained the following sulphuric acid

concentrations with and without washing down, respectively:

without washing down with washing down
at 400 mbar 2000 ppm H,S04 100 ppm H,SO,
at 100 mbar 25,000 ppm H,SO, 500 ppm H,SO4

at 30 mbar 85,000 ppm H,SO, 1500 ppm H,SO4
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Claims

A process for concentrating spent sulphuric acids, characterised in that

a)

b)

c)

d)

spent sulphuric acid is fed to an evaporator,

this spent sulphuric acid is heated to temperatures which are sufficient
for the evaporation of water under subatmospheric pressure and for the
formation of a gas phase which is loaded with water vapour and which
additionally contains sulphuric acid, and for a concentrated bottom

product to be formed,

the gas phase above the bottom product is brought into contact with an
aqueous phase, which is provided in an amount of 10 to 1000 kg/hour,
most preferably 40 to 150 kg/hour, per 1000 kg vapours/hour, so that
the sulphuric acid contained in the gas phase is absorbed by the aqueous
phase and a gas phase is obtained which is almost free from sulphuric

acid,

the aqueous phase which contains sulphuric acid is returned to the
bottom in the form of drops which are formed on the demister which is

mounted above the bottom.

A process according to claim 1, characterised in that a subatmospheric pressure

of 5 to 950 mbar is set.

A process according to claims 1 or 2, characterised in that the aqueous phase is

injected into the gas phase below the demister, in co-current flow with the gas

phase.
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4. A process according to one or more of claims 1 to 3, characterised in that the
demister has a thickness of 1 to 100 cm and consists of a knitted fabric,

braiding, woven fabric or packing.

5. A process according to one or more of claims 1 to 4, characterised in that the

spent sulphuric acid used has an initial concentration of 50 to 90 % by weight.

6. A process according to one or more of claims 1 to 5, characterised in that the

spent sulphuric acid is concentrated to 70 to 97 % by weight.
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