0340069 The Jpresent invention relates to a process for the preparation of
ferricc chkoride fromdilute hydro- chloric acid. It relates nore
particularly to the pre- paration of ferric chloride in aqueous sol ution
whose 5 analysis by titration is between 35 and 45% by weight. This
ferric chloride fornulation is enployed as & floc- cul ating agenf3#A0@&t er
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flocculating agent. ThJ.s 41% solutJ.on is the usual
commercial form. A concentrated solution of FeCl, must be
obtained, because in the course of a concentration by
20 evaporation FeCl, and FeCl, can undergo a partial
hydrolysis, giving HCl. The presence of HCl in FeCl,
interferes with the water treatment. This process re-

quires the use of concentrated hydrochloric acid.

US Patent 4,066,748 describes a process starting

(e 25. with a solution of FeCl, originating from a descaling
bath. This process makes it necessary to concentrate the
ferrous chloride and requires a two-step chlorination.

US Patent 3,682,592 describes a process which is
similar to the preceding one but the ferrous chloride

30 solution is brought into contact with oxygen.

No simple process starting with dilute acid is
known. A remarkable point in the solution of hydrochloric
acid is the water-HCl azeotrope concentration of 20.5% by
weight at atmospheric pressure. To obtain ferrous chlo-

35 ride solutions c'ontaining at least 36% by weight it is
necéssary to start with an acid solution of approximately
24% by weight. The present invention makes it possible to
employ acid of a concehtration -lower than the azeotrope
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-2- and avoi ds the disadvantages of having to concentrate the solutions of
HC1 and/or of ferrous chloride and/or of ferric chloride. The present

i nvention consists in preparing 5 ferric:chloride fromdilute
hydrochloric acid and com prises the followng steps. a) Iron is placed in
contact with a solution containing dilute-hydfochloric acid until the said
hydr ochl oric acid has di sappeared. 10 b) The solution obtained is
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recycled to step b), the remaining part forms the ferric
15 chloride output.

Iron or iron oxides or a mixture of iron and of
iron oxides are employed. It is convenient to employ iron
cuttings, such as wastes from the machining of steel com-
ponents, turnings resulting from the boring of steel

20 -components, or stamping residues. This recovered iron is
oxidised to a -greater or lesser extent. The solution
containing dilute hydrochloric acid may be an aqueous
solution of hydrochloric acid containing between 15 and
25% by weight of hydrochloric acid. The use of a higher

Ao 25 concentration would not constitute a departure from the
scope of the invention, but it would be much simpler in
this case to employ a conventional process such as
described in the prior art. The invention is paﬁticularly
useful for so-called residual acids which cannot be

30 concentrated beyond the azeotrope. In general, these
‘acids are at a concentration'of‘between 15% by weight and
the azeotrope. The use of an acid containing less than
15% by weight of hjdrochloric acid would not constitute
a departure from the scope of the invention, but it would

35 be much simpler to concentrate this acid to above 15% by
a conventional distillation. The solution containing
dilute hydrochloric acid may also contain ferrous
chloride and possibly already a little ferric chloride.
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a conventional distillation. The solution containing dilute hydrochloric
acid.:my also contain ferrous chloride and possibly already a little ferric
chl ori de. -3- This step a) may be carrted out in any manner, but the
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15 the scope of the invention to add in this step a), in

addition to a solution of dilute hydrochloric acid, a

_solution . containing hydrochloric acid and ferrous

chloride or only ferrous chloride, this being, for

" example, a solution originating from a descaling bath. It

20 is preferable that the quantity of a solution of this

~ kind does not represent more than 20% and, better, 10% by

weight of the solution of residual hydrochloric acid.

Using only a solution originating from a descaling

_ operation and which contains FeCl, and HCl would not

gg 25 constitute a departure from the scope of the invention,

but this solution must not contain an excess of heavy

metals, which are a hindrance in the ferric chloride

intended for the preparation of drinking water. Before

. chlorinating the solution obtained in a) it is advan-

30 tageous to filter it or to decant it. _

Step b) is performed by bringing the solution of
ferrous chloride obtained in a) into contact with
chlorine and a solution of ferric chloride. Liquid or
gaseous chlorine, or a fluid containing chlorine may be

35 employed. The contacting may be carried out in  any
' manrier; it suffices to ensure contact between the
chlorine and the ferrous chloride. The device employed

may have a number of stages opefating in parallel or in



chlorine and a solution of ferric chloride. Liquid or gaseous chlorine, or
a fluid centaining chlorine nmay be 35 enpl oyed. The contacting may be

carried out in any manner; it suffices ‘to -ensure contact between the
chlorine and the ferrous chloride. The device enployed may have a nunber of
stages operating in parallel or in -4- -sdries and fed concurrently or

countercurrentw se or in any conbination of these principles. For exanple,
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15 sure. A solution of ferric chloride is obtained at the
bottom of the column. It would not constitute a departure
from the scope of the invention to introduce the ferrous
chloride and ferric chloride solutions at a number of
points in the column, the same applying in the case of

20 - the chlorine, which may be introduced at a number of
points. ' '

The ferric_chloride solution obtained is next
decompressed and the liquid phase collected during this’
decompression is partly recycled into step b), the

ot 25 remainder forming the ferric chloride output. During the
decompression, a gaseous phase consisting essentially of
water vapour is obtained.

The chlorination of ferrous chloride to ferric
chloride is complete and stoichiometric. Advantageously,

30 a ferrous chloride residence time of at least 10 seconds,
and preferably shorter than 4 hours .is observed. It is
not necessary to chlorinate all the FeCl,, and the speci-
fications for FeCl; sometimes allow from 0.1 to 1% by
weight of FeCl, in the ferric chloride solution. The use

35 of an excess of chlorine would not constitute a departure
from the scope of the invention. The temperature of the
ferrous chloride solution originating from step a) is
advantageously between 40 and 100°C, and preferably



30 - a ferrous chloride residence tine of at |east 10 seconds, and
preferably shorter than 4 hours is observed. It is not necessary to
chlorinate all the [err] and the speci- fications for Fed 3 sonetines allow
fromO0.1 to 1% by weight of [err] in the ferric chloride solution. The use
35. of an excess of chlorine would not cdn3tftute a departure fromthe
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pressure of1Het weernon. &antlexﬁp@ﬁaharembsi)lthe so'[lhlts.ons at the entry and :
on the quantity of ferrous chlorlde to be converted into
ferric chloride, but also on whether the apparatuS-'
employed to perform this step b) is adiabatic, isother-
mal, etc.

20 An adiabatic apparatus is prefef:ed;'the outlet
temperature of the solution at the end of this step b) is
advantageously between 60 and 95°C, and preferably 65 and
90°C. Although the operation may be carried out at any
pressure, it is simpler to perform this step b) at

25 atmospheric pressure or at a pressure close to it, and
this solution is decompressed from atmospheric pressure
to a pressure of between 0.3 and 0.05 bar absolute. This
decompression is carried out in a vessel of any kind; it
merely suffices that it is possible to separate the

30 gaseous phase and the liquid phase which results there-

- from. The vacuum is provided, for example, by a pump or
a steam ejector. - |

_ In a stationafy regime, the quantity of ferric
chloride forming the output cdrreéponds( in the number of

35 moles, to the quantity of.ferfous chloride at the entry-
of step b). The quantity of ferric chloride solution
recycled to step b) is advantageously between 5 and 10
times the gquantity of the ferric chloride solution



deconpression is carried out in a vessel of any kind; it nmerely suffices
that .it is possible to separate the 30 gaseous phase and the |liquid phase
which results there- from The vacuumis provi-ded, for exanple, by a punp
or a steamejector. In a stationary reginme, the quantity of ferric chloride
fform ng the output corresponds, in the nufab&r-of 35 nol es, to the
quantity of ferrous chloride at the entry- of step b). The quantity of
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invention, and provided that the temperature levels are

15 compatible, the heat energy from the production of ferric
chloride may be transferred towards the ferrous chloride
solution feeding step b). _

The single plate shows a particular embodiment of
the invention. For the sake of clarity, the pumps, the

20 valves, etc. have not been shown.

(1) shows the vessel for mixing iron (5) with a
solution of hydrochloric acid (6). A solution (7) of
ferrous chloride is obtained and is filtered in (2).

_ Column (3) is fed with a stream of ferrous chloride (8)
g; 25 and with a solution of ferric chloride (9). This column
is fed with a stream of gaseous chlorine (14). The ferric

* chloride solution (i0) is decompressed in the pot (4), a

ferric chloride solution (12) is obtained and is divided

into an output (13) and a fraction which is recycled (9).

30 The decompression pot (4) is connected via the pipe (11)
to a steam ejector, not shown. The inerts and any
unreacted chlorine are removed in the stream (15).

The following examples illustrate the invention-

-without limiting it.

35 © EXAMPLE 1 '

' A device in accordance with the enclosed single
plate is employed, in which the column 3 is made of
glass, with an inner diameter of 0.35 m, and has a



25 -and with a solution of ferric chloride (9). This colum is fed with a
stream of . gaseous chlorine (14). The ferric chloride solution (10) is
deconpressed in the pot (4), a ferric chloride solution (12) is obtained
and is divided into an output (13) and a fraction which is recycled (9). 30
The deconpression pot (4) is connected via the pipe (11) to a steam

ej ector, not shown. The inerts and any unreacted chlorine are renoved in

t he strean1(15).ngﬁibglL@wbm& efanpl g@s illustrate the invention w thout
limting it. 35 EXAMPLE 1 device in apcprdancg mﬁtg tQ? eqﬁéosed sj ngl e
plate i's enployed, in V\/niAch‘?irﬂé”cRﬂ (Fnsaiaing 4170 kgy is of \hydroshiomts
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25 A quant ity o5 LEAR AR, i S ERRRRiY, i, SRaRes Tetanive te
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duced at 14, togénksediiced RkgBhisto e scokiiith 3t eile temparRtadka niat

the outlet 15. TheoeQl WITEImPRSY LS éﬁ%ﬂh' lopagassahtnd diiorithe {8rihero-
chloride solution at Jerr]_ is conveyed

pot 4, where it PY¥88cotprtéselogsthes Byai"rté‘,hef’l ﬁgg ﬁ%@ﬁ gf‘tﬁP‘gSSG & rggfﬂe(r)p]
At 13, the @Ot puound3&ysigl hatof theCoitlét 18i| FhedcbliubmdS kgpemitemt=t .
22?0 S L ) Al A A A
hydrochl ori ¢ aci dsi sonveyetl | by ethe hpipes 100 toajhe) decompregsion padt 4n
903 kgl h of vateiherle 11eMRE" Wedchpeskl X °02 Sphis} Ol Wbmpétitire
drops to 70°C. At 13, the output is 379 kg/h of FeCl,
15 diluted in 545 kg/h of water. 2272 kg/h of FeCl; diluted
in 3269 kg/h of water are recycled via 9.
'EXAMPLE 2 | : |
The procedure is as in Example 1, but the solu-
tion of hydrochloric acid is more dilute, that is to say
20 170 kg/h of HCl1l in 963 kg/h of water; the temperature of
the stream 8 is 60°C. The ferric chloride solution
obtained at 10 is at 84°C; it is heated to 93°C before
decompression to 0.12 bars. After the decompression, the
same concentrated solution as in Example 1 is obtained
V 25 at 13, but at 57°C and a quantity of 3032 kg/h of FeCl,
diluted with 4360 kg/h of water is recycled. This solu-
tion is heated to 75°C before returning at 9 into the
column 3. ' |



obtained at 10 is at [err] it is heated to 930C before deconpression to
0.12<bars» After the deconpression, the same concentrated solution as in
Exanple 1 is obtained 25 at 13, but at 570C:and a quantity of 3032 kg/h
of [err] diluted with 4360 kg/h of water is%ecycled. Thi s sol u- &&1 igs
heated to [err] before returning at 9 into the colum 3. - 8 - 06
0340069 CLAI MS 1. Process for the preparation of ferric chloride from
di lute hydrochloric acid, characterised | GLAEMS it conprises the follow ng
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the Iiquid phase obtained in.c%ni S partj%g%y,rec cled to s}ggp b); fhe, '
remai ning part forns the ¥lertFe chforR t pfht contact wWiER: &SRB ng
to Caiml, charadmrdisrichg ndilutieat hgdrekchlogticanakbydi ngnbylt i that i ©aid
bet ween 15% hy i f2 v | ORI C. aGi t he conposition of the
wat er - HO azeot wof%elr?p %;%Mh&seﬁg%ﬁ’?’%gmg' Process accor ding to
either of Clains 1 and 2b)cltheagodutien obtained tiw chlartinafedf tbcobtain
chloride 20 m@"bdlﬁ:ﬂi%ﬁ’%@%e‘r%i@@fﬁ%'}iﬁe%nd 10 times the output.
10 - c) the solution obtained in b) is decompressed,
d) the liquid phase obtained in c) is partially
. ~ recycled to step b); the remaining part forms the ferric
St - chloride output.
2. Process aécording to Claim 1, characterised in
15 that a solution analysing by titration between 15% by
weight of hydrpchloric acid and the composition of the
water-HCl azeotrope is employed in step a).
3. Process according to either of Claims 1 and 2,
characterised .in that. the guantity of ferric chloride
20 which is recycled is between 5 and 10 times the output.
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