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9 Claims. 
he spresent invention relates to the evapora 

tion of aqueous hydochloric acid for the purpose 
of purification, distillation, Working up and simi 
lar processes which are to be carried out in an 
ordinary evaporating vessed made of a technically 
usual material. 
As is known aqueous hydrochloric acid, espe 

cially as higher temperatures, attacks the metals 
usually employed in the construction of appa 
ratus such for example as iron, copper and the 
Sise, extraordinarily strongly so that it was not 
possible faitherto to evaporate aqueous hydro 
chloric acid from evaporating vessels which are 
made of such metals. 

it has therefore been proposed to make evap 
oration vessels for aqueous hydrochloric acid from 
2ietals which are resistaat against boiling hy 
drochloric acid and for this tungsten, tantalum, 
antingny alloys and the like have been used. 
Apparatus made from such materials are very 
expensive, however, on the one hand because of 
the high price of the metals mentioned and on 
he other hand on account of the difficulty in 
zorking them, which is to be ascribed to their 
ery high melting point and to their great brittle 
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ress. Aggaratus of tungsten, tantalum and so 
forth are Sherefore used in practice only to a 
inited eigtent, and the object of the present in 
vention is to take possible the evaporation of 
aqueous hydrochloric acid in evaporation vessels 
made of relatively cheap and easily workable 
retails. 

order to Overcone the difficulties which the 
evaporation of aqueous hydrochloric acid pre 
sents, it has also been proposed to carry out the 
evaporation in apparatus inade of iron by intro 
ducing aqueous hydrochlorie acid in a state of 
very fine sub-division into a stream of super 
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heated hydrochloric acid vapour for example by 
raeans of atomizing nozzles and the like. Normal 
evaporating apparatus in which the heat sup 
plied is transferred directly to the material to be 
evaporated, cannot be used, however, for carrying 
out this process, but rather, special apparatus is 
necessary in which instead of direct heating for, 
example with steam, large heat transfer surfaces 
heated by fire gases are employed. Moreover Spe 
cal fashs are required for moving the superheated 
hydrochloric acid vapour. Apart from these di. 
advantages, the use of direct firing which is re 
guired for heating the heat transfer surfaces, 
tlemands constant supervision of the apparatus 
by a special staff which renders the process exa 
pensive. Moreover direct firing eano secessa 

(C. 23-154) 
sarily be carried out in every factory on account 
of the danger of fire associated with it. 
By reason of the foregoing remarks it is to be 

Seen that an apparatus suitable for evaporating 
aqueous hydrochloric acid must fulfil the foll 
lowing conditions: it must on the one hand be 
made of a technically easily accessible and Work 
able metal and it must moreover be of normal 
kind of construction and so must be capable of 
being heated with steam. 

In a very surprising manner it has been found 
that copper, of which it is known that it does 
not resist attack by aqueous hydrochloric acid, 
can be employed in a most Satisfactory manner 
as a material for evaporating vessels for hydro 
chloric acid, if the evaporation of the squeous hy 
drochloric acid from such reaction vessels is car 
ried out in the presence of phosphoric acid. 

In this connection it has been found that even 
a small addition of phosphoric acid to Si agueous 
hydrochloric acid considerably se”. . .2e at 
tack of boiling hydrochloric acid. ... Eihe other 
hend copper itself in the presence of highly con 
centrated phosphoric acid at iing emperature 
is not perceptibly attacked b; hydrichloric acid. 
The cause of this protective action eszerted by the 
phosphoric acid is not known. Fossibly it may 
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be associated with the occurrence of a black coat 
ing firmly adhering to the copper wall which forms 
after a short period of operation. 

It has previously been proposed to mix aqueous 
hydrochloric acid with an auxiliary liquid such 
as sulphuric acid, calcium chloride, magnesium 
chloride or zinc chloride solutions and the like 
and to evaporate it out of these solutions. In 
this process however, copper was not used as a 
material for the apparatus which is to be ex 
plained by the fact that none of these liquids 
is capable of preventing the attack of aqueous 
hydrochloric acid on copper, . - 

By reason of the entirely unexpected fact 
that copper in the presence of concentrated phos 
phoric acid behaves quite differently with respect 
to aqueous hydrochloric acid from the way it be 
haves in the absence of phosphoric acid, it is 
now possible to manufacture evaporating appara 
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tus for aqueous hydrochloric acid solutions from 
an easily accessible and conyeniently workable 
material. In particular it is now possible to 
construct such aparatas in the form stal for 
evaporation plant; and so to employ the usual 
kind of heating such for example as steam heat 
ing, by means of normal heating tubes or heat 
ing coils. In this connection also the good heat 
conductivity of copper acts favourably. It is 
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obviously, also possible to employ other kinds of 
heating such for example as electrical heating or 
the like. 

Since, when using large evaporating appara 
tus, sometimes on account of insufficient heating, 
a condensation of aqueous hydrochloric acid may 
take place in the upper parts of the apparatus 
which are not covered by liquid and this might 
very easily lead to a corrosion of the parts of the 
apparatus consisting of copper which are not sub 
ject to the protecting action of the phosphoric 
acid, it is recommended when using large evapo 
rating apparatus that those parts of the ap 
paratus which are not washed over by the phos 
phoric acid should be heated by means of addi 
tional heating to such a temperature that no con 
densation of aqueous hydrochloric acid can take 
place. Hydrochloric acid vapour does not indeed 
perceptibly attack copper. The heating is ad 
vantageously effected by heating the upper part 
of the evaporating apparatus by means of steam 
tubes welded upon or fitted on, which tubes are 
well heat insulated on the outside. Preferably a 
temperature is maintained which lies above the 
temperature of condensation of the hydrochloric 
acid, that is, at normal pressure, above 110° C. 

In case it is desired to evaporate aqueous 
hydrochloric acid which contains small quanti 
ties of sulphuric acid, in an apparatus consist 
ing of copper, it is recommended to add to the 
phosphoric acid salts of metals soluble in excess 
phosphoric acid which with the sulphuric acid 
form deposits difficultly soluble or insoluble in 
phosphoric acid. By the precipitation of the sul 
phuric acid the concentration of the latter in the 
evaporating apparatus and consequent corroding 
actions are avoided. In particular soluble alka 
line earth metal salts such for example as barium 
or calcium chloride and the like are suitable for 
precipitating the sulphuric acid. 

Since the precipitated alkaline earth metal 
sulphate forms a suspension in the phosphoric 
acid which suspension together with the copper 
chloride resulting from a certain not entirely 

if avoidable corrosion of the apparatus, and like 
wise forming a suspension in the phosphoric acid, 
and other impurities contained in the hydro 
chloric acid, would gradually render the phos 
phoric acid unsuitable for carrying out the 
process, it is recommended to remove the deposit 
formed in the phosphoric acid in a suitable man 
ner, for example by filtration or centrifuging, 
and this can be effected periodically or also con 
tinuously during the operation, by continuous re 
moval of a Small quantity of phosphoric acid 
which is returned after having been cleansed. 
The evaporation can be carried out in various 

ways. For example the process may be a dis 
continuous one, in which a mixture of phos 

30 phoric acid and hydrochloric acid is first intro 
duced into the still of the evaporating apparatus 
and then subjected to evaporation. Preferably, 
however, a continuous method is employed in 
which concentrated phosphoric acid, which may 
if desired contain some barium chloride, is intro 
duced into the evaporating vessel, this is then 
heated and then with continued vigorous heating 
the aqueous hydrochloric acid, preferably pre 
warmed, is caused to flow into the hot phosphoric 
acid. The concentration of the phosphoric acid 
employed can be suitably selected within wide 
limits, with corresponding regulation of the heat 
ing and corresponding regulation of the quantity 
of hydrochloric acid flowing in, for the final con 
centration adjusts itself automatically in the 
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course of the evaporation in dependence on the 
heating temperature employed. 
In the following the manner of carrying out 

-the new process and the apparatus employed will 
be explained with reference to one embodiment 
by way of example and it is expressly to be ob 
served that the present invention is not limited 
to the proportions and dimensions, temperatures 
and the like mentioned, but that modifications 
such as would occur to anyone skilled in the art 
may of course be made. 

In the embodiment to be described the actual 
evaporation chamber consists of a horizontal 
cylindrical vessel of copper having a length of 
about 3.5 metres and a diameter of about 1.4 
metres. The bottom of the vessel is provided with 
steam tubes which have an external diameter of 
about 50 mm. and a length of about 80 metres. 
On the outside it is provided with good heat in 

The upper parts of the evaporating : Sulation. 
chamber which are not covered or washed over 
by the liquid are provided on the outside with 
iron steam tubes which with a view to reasonable 
transfer of heat lie, directly on the copper wall. 
As has already been explained they are intended 
to heat the upper part of the boiler in such man 
ner that the condensation of hydrochloric acid 
vapour is prevented. The upper part of the 
evaporating vessel together with the heating 
tubes are likewise heat insulated. The evaporat 
ing vessel is half filled with phosphoric acid of 
about 80% to which are added about 0.5 to 2% 
of barium chloride. Since during the operation 
the strength of the act is adjustable by varia 
tion of the quantity of heating steam or the 
quantity of hydrochloric acid flowing in as may 
be desired, it is also possible to start with a 
weaker or stronger acid. The contents of the 
boiler are then heated to about 150 centigrade 
after which with further heating about 1000 kilos 
of 17% hydrochloric acid are allowed to flow 
hourly into the phosphoric acid preferably dis 
tributed at different places. After attaining the 
condition of equilibrium the vapours drawn of 
show the same composition as the hydrochloric 
acid added. During the evaporation about 50 
litres of phosphoric acid are continuously drawn 
out of the evaporator hourly by means of a 
small pump and forced through a filter consist 
ing of fine copper wire mesh which separates : 
the impurities contained in the phosphoric acid. 
The filtered phosphoric acid flows back continu 
ously to the evaporator. With the quantity of 
phosphoric acid given the evaporation of aqueous 
hydrochloric acid can be carried out in a con 
tinuous manner for a very long time without any 
renewal of the phosphoric acid being necessary. 
What I claim is: 
1. A method evaporating aqueous hydrochloric 

acid consisting in carrying out the evaporation 
in an apparatus made of copper in the presence of 
phosphoric acid. 

2. A method of evaporating aqueous hydro 
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chloric acid consisting in carrying out the evapo 
ration in an apparatus made of copper in the 
presence of phosphoric acid of over 60%. 

3. A method of evaporating aqueous hydro 
chloric acid consisting in carrying out the evapo 
ration in an apparatus made of copper in the pre 
ence of phosphoric acid the parts of the apparatus 
not touched by the phosphoric acid being heated 
to a temperaturelying above the temperature 
of condensation for aqueous hydrochloric acid. 

4. A method of evaporating aqueous hydro 
chloric acid containing sulfuric and as an in 
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purity consisting in carrying out the evaporation 
in an apparatus made of copper in the presence of 
of phosphoric acid to which salts of metals are 
added which are soluble in excess phosphoric acid 
and which form with Sulphuric acid Salts dificult 
ly soluble in phosphoric acid. 

5. A method of evaporating aqueous hydro 
chloric acid containing sulfuric acid as an im 
purity consisting in carrying out the evaporation 
in an apparatus made of copper in the presence of 
phosphoric acid to which alkaline earth metal 
Salts which are soluble in excess phosphoric acid 
are added. 

6. A method of evaporating aqueous hydro 
chloric acid containing Sulfuric acid as an in 
purity consisting in carrying out the evaporation 
in an apparatus made of copper in the presence 
of phosphoric acid to which alkaline earth metal 
chlorides are added. . 

7. A method of evaporating aqueous hydro 
chloric acid consisting in carrying out the evapo 
ration in a continuous process in an apparatus 
made of copper in the presence of phosphoric 
acid. 

3 
8. A method of evaporating aqueous hydro 

chloric acid containing sulfuric acid as an im 
purity consisting in carrying out the evaporation 
in an apparatus made of copper in the presence 
of phosphoric acid to which are added salts of 
metals which are soluble in excess phosphoric 
acid and which with sulphuric acid form salts 
which are difficultly soluble in phosphoric acid the 
deposits which form and which are difficultly sol 
uble in phosphoric acid being removed by filtra 
tion. 

9. A method of evaporating aqueous hydro 
chloric acid containing sulfuric acid as an im 
purity consisting in carrying out the evaporation 
in an apparatus made of copper in the presence 
of phosphoric acid to which are added salts of 
metals which are soluble in excess phosphoric acid 
and which with Sulphuric acid form Salts which 
are difficultly soluble in phosphoric acid, the de 
posits which form and which are difficultly soluble : 
in phosphoric acid being continuously removed by 
filtration. 
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