Agqueous conposition containing a salt, manufacturing
process and use The present patent application clains
wo beshenes it of the patent applicati on EP 081500REPDH08/057245
filed on 3 1 January 2008 and of the French patent
application FR 07/55697 filed on 12 June 2007, the
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reference. The present invention relates to an aqueous
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manuf adtqueeuszneposition conteiminigrs seite manefagtnping pracessrend use
The invention relates nore specifically to a purified
sal i ne aqueous conposition. One of the uses of brine
or saline agueous conpositions is as a reactant in
el ectrolysis processes (U Il nmann's Encycl opedi a of
I ndustrial Chemstry, Fifth Conpletely Revised

Editi On]“he\'fﬁlesentaﬁatelﬁﬁpﬁl%tléﬂ Eaimé thettRes® of V[Hbclﬁﬁ&ﬁ %ppltdaﬁon

o ek 051 2 B tefon RL e s FETGE i et isptication

evaﬂbﬂ%ﬁé@ﬂ tfedloni I2dant REA7, dra @inteat ef Hathh ot whivhss orcorporated
frqﬁ%gﬁ% veg.er .. US patent 3,954,581 di scl oses a
0Cess f of nanufacturlng chlorine by electrolysis of
5a br i nelhwhsessnhingeitiodriokeiasde Boggudoys eqnppsitinplentitiog asalt,

co ntb%' Iﬁbé&s FRIR MR FRAM Qn@’tér 1&31?5% L8 af dedoho T?h@ €

cell in order to | ower tu Hygﬁgpfver potential in

t hellgitiongdglaiss grase spesHisaly tol'?’l@“ 18¢ weguwmpqsglog

di aph r a@ie 6ftht uselBf pahe 611*. sa@%\ﬁ 9@&%&5 dorBFdsHERS iBas a reactant in
ectr ce C

| f i th .
o TR et Sen R ref by PP i fiuF s, Fiftn
10pr p@mnpleabsﬁbmedolﬁdlsum t\aid| A6f mr4@i4g 7)1f1e1dh¢w procSerch, the salt is
br i ﬁalrb‘HgJIJﬁ Qﬂcf &)kﬁlle% ffo% P%aﬁt% %Erﬁ "H'on? g«ll%hﬂﬁ‘es or 18
pro ucti on pur pose o sént Ilnvention Is to
pr tht%iée(bbY] @wpa@@@@ 9§ b@mmb%tuorfigmt%%ﬁmamﬁpmr faorg apq water.

Wh' ch igs pichedb ey SO dige|6RTARSded fof Ma@lfalRiring chlorine by
uction. The.inventio ence Bﬁ?@’?t es. fo gueous

RO BT g st ghydexy pargerey e ctd, d. fRhgwhaiunt
150f @intdigiag todPogidemdaf sucfaomporsire adm:d t@fhe\/d’eil(iﬂ ofdeetd lotwval the
msa%%g%e%%rvg]%pye%ggltm t%ce%l aihorﬂhc qhgmbet ngﬂ?ef elecgtt{olﬁls o tlS a

| eaditplomgnealt.boxyl i c acid. One of the essenti al
charact gr ﬂa%édt @§29§95§ stcfo@é’s%'e?%ra!h@%legﬁél LiQ oLl @i i be
the salt in brine I s not nat ur a g Igln and |
whelgd PHE %bqililﬁ@i brénccesmtadning agdig asid ma)rqleé@%pm%g%@ golution

20CONR@HNG sror ditinfe@Nom eY@ht NGHRSS nBES USRI f&Sa @nkird¥cial chlorine

mat er i, al
productlon

The purpose of the present invention is to provide a new aqueous
composition containing a salt which is suitable for a commercial chlorine
production.

25 The invention hence relates to an aqueous composition containing at least
one salt in an amount of at least 30 g/kg of composition, of which the total
organic carbon content is at least 1 pug of C// and at most 5 g of C// of
composition and which contains at least one carboxylic acid.

One of the essential characteristics of the invention resides in that when the

30  salt in the brine is not of natural origin and when the brine is contaminated by
various organic compounds, it can nevertheless be used as a raw material in

electrolysis processes. It has been found that it is possible to tolerate the
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30  two of them. Frequently, the carboxylic acid is not a hydroxycarboxylic acid.
Most often, the carboxylic acid is formic acid or acetic acid and particularly
more frequently formic acid. The carboxylic acid is specifically acetic acid. In
the aqueous composition of the invention, the carboxylic acid may be in a
protonated form, in a deprotonated form or in a mixture of the two forms,

35  depending on the pH of the aqueous composition.
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mg/kg, particularly preferably less than or equal to 0.5 mg/kg, even more
preferably less than or equal to 0.1 mg/kg and most particularly preferably less
30  than or equal to 0.02 mg/kg.

When the salt present in the aqueous composition according to the
invention is an alkali metal salt, these polyvalent metals are, for example, metals
from the families IIA, IVA, VA, VIA, VIIA, IB, 1IB and IIIB of the IUPAC
nomenclature of the Periodic Table of the Elements, in particular calcium,

35 magnesium, strontium, barium, silicon, lead, cobalt, manganese, aluminium,

mercury, iron and nickel.
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In the aqueous composition according to the invention, the content of

heavy metals except barium, strontium and mercury is generally less than or

30  equal to 10 mg/kg, preferably less than or equal to 5 mg/kg, more preferably less
than or equal to 2 mg/kg, yet more preferably less than or equal to 1 mg/kg, still
more preferably less than or equal to 0.5 mg/kg and most preferably less than
0.2 mg/kg. That content is usually higher than or equal to 1 pg/kg. By heavy
metals one intends to designate the group of elements between copper and

35  bismuth in the Periodic Table of the Elements.
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30 less than 0.01 mg/kg. That content is usually higher than or equal to 1 ug/kg.

In the aqueous composition according to the invention, the iron content is

generally less than or equal to 10 mg/kg, preferably less than or equal to

5 mg/kg, more preferably less than or equal to 2 mg/kg, yet more preferably less

than or equal to 1 mg/kg, still more preferably less than or equal to 0.2 mg/kg
35  and most preferably less than 0.1 mg/kg. That content is usually higher than or

equal to 1 ng/kg.
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35  Cly/kg of aqueous composition, preferably greater than or equal to 0.01 mg/kg
and more preferably greater than or equal to 0.1 mg/kg. This content is generally
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chloro-2,3-propanediol, 2-chloro-1,3-propanediol, and any mixtures of at least
30  two ofthem.

Examples of ethers are cyclic diglycerols.

Organic compounds of crude formula C¢H;,0, CsHsO,, CsH1,0ClL,,
CsH100,Cl,, CoH;00,, and any mixture of at least two of them may also be
present in the aqueous composition according to the invention.

35 The invention also relates to a process for manufacturing the aqueous

composition according to the invention, comprising the following steps:
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In the rest of the document, the expression "most of" is understood to mean
"half and more than half of" i.e. , 50 % by weight or more than 50 % by weight.
Steps a) and b) of the process used to manufacture the product according to
the invention may be carried out under conditions such as those described in
30  Applications FR 07/53375 and FR 07/55448 in the name of Solvay SA. The
liquid reaction medium from step a) may especially contain an organic solvent,
such as 1,2,3-trichloropropane for example.
The liquid reaction medium from step a) before the settling operation of
step b) comprises epichlorohydrin in a content usually higher than or equal to
35 70 g of epichlorohydrin per kg of liquid reaction medium, often higher than or
equal to 100 g/kg, frequently higher than or equal to 150 g/kg and specifically
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step b) generally comprises at least 50 g of salt/kg, preferably at least 100 g of
salt/kg, more preferably at least 150 g of salt/kg and most particularly preferably
at least 200 g of salt/kg. Most particularly, the salt concentration is below the

30  solubility limit of the salt in this second fraction.

The salt present in the second fraction separated in step b) of the process
according to the invention is preferably chosen from alkali and alkaline-earth
metal chlorides, sulphates, hydrogen sulphates, hydroxides, carbonates, hydrogen
carbonates, phosphates, hydrogen phosphates and borates, and mixtures thereof.

35 A portion of this salt cannot be produced in the course of the reaction between

dichloropropanol and the basic agent during step a) of the process according to
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The sum of the 3-chloro-1,2-propanediol and 2-chloro-1,3-propanediol
contents of the second fraction separated in step b) is generally at most 50 g/kg
of second fraction, preferably at most 10 g/kg and even more preferably at most
1 g/kg. This sum is generally at least 0.1 g/kg.

35 In the process according to the invention, the second fraction separated

may contain a basic compound, preferably an inorganic basic compound.
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least 30°C, frequently at least 40°C and more specifically at least 45°C. This
30  temperature is generally at most 200°C, usually at most 160°C, frequently at
most 150°C and more specifically at most 140°C.
In this first variant, the evaporation may be carried out under a pressure of
1 bar absolute, under a pressure above 1 bar absolute or under a pressure below
1 bar absolute. The evaporation may be carried out under a pressure of at most 5
35  bar absolute, preferably at most 3 bar absolute and more preferably at most 2 bar

absolute. This pressure is generally at least 15 mbar absolute, usually at least



10 g/ kg, and nore preferably at nost 5 g/kg. The total
organi ¢ carbon (TOC) content of the second fraction
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carbon/1 of second fraction separated in step b) and
frequently at nost 16 g of carbon / 1 and usually at
nmost 13 g of carbon /1. In a-1?rst enbodi ment of the
process for manufacturing the aqueous conposition
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for example, a conventional plate colurnn ora ”dual ﬂow type plate column, or

else a column with random or structured packing. The temperature of the “foot”
of the distillation column is generally at least 10°C, usually at least 30°C,
frequently at least 40°C and more specifically at least 45°C. This temperature is
generally at most 200°C, usually at most 160°C, frequently at most 150°C and
more specifically at most 140°C.

In this second variant, the distillation operation may be carried out in the
presence or absence of a gas flow. It is preferred to carry out the distillation

without a gas flow, at a total pressure above atmospheric pressure.



transition fromthe liquid state to the gas state,
t hen condensation of the vapours obtained. The term
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of and producing a VMD (volume mean diameter) less than or equal to 6 mm,

preferably less than or equal to 3mm and more particularly less than or equal to

30 2 mm. When the stripping operation is carried out in a column, the column may
be a plate column (any type of plates) or a column with random or structured
packing, preferably a packed column, and more particularly a column with
random packing. When the stripping is carried out with steam in a column, the
pressure is preferably greater than or equal to 0.5 bar absolute and more

35  particularly greater than or equal to 0.7 bar absolute. This pressure is preferably

less than or equal to 5 bar absolute, more particularly less than or equal to 2 bar



a substance by the entrai nment using the vapour of a
pure material that does or does not dissolve this
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this material can be any conmpound which is inert with
respect to epichlorohydrin, such as, for exanple,
steam air, nitrogen, conbust i1Hn gases and carbon
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This first part may also be recycled to step a) of the process according to
the invention.

In the first embodiment of the process according to the invention,
recovered at the end of the treatment from step ¢) is a second part which forms
the aqueous composition according to the invention and which contains water,
salt, epichlorohydrin, dichloropropanol, super-heavy organic compounds, that is
to say, ones having boiling points above that of dichloropropanol, as well as a
reduced fraction of the organic compounds present in the first part. The total

organic carbon content of this second part is less than 5 gC/1, preferably less than



particularly greater than or equal to 0.7 bar
absolute. This pressure is preferably |ess than or
we@eowalis2as 5 bar absolute, nore particul arly | eBST/EPBINS/057245
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In the second embodiment of the process according to the invention,

30  recovered at the end of the treatment from step c) is a first portion which
comprises the adsorbent and most of the organic compounds which were
contained in the second fraction separated before the treatment from step c) and a
second portion which forms the aqueous composition according to the invention
and which contains water and salt and at least one carboxylic acid. The salt

35  content is higher than or equal to 30 g/kg. The total organic carbon content of

this second part is less than 5 gC/1, frequently less than 1 g C/1.



t he agqueous conposition according to the invention and
whi ch contains water, salt, epichlorohydrin,
wa@le@ilisaoapr opanol , super-heavy organi ¢ ConMpounBT/EP1vas/057245

is to say, ones having boiling points above that of

di chl oropropanol, as well as a reduced fraction of the
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dioctyl phosphate, tri-n-octyl phosphate, tri(2-ethylhexyl) phosphate, trihexyl
phosphate, tridecyl phosphate, trioctadecyl phosphate, tricresyl phosphate, 2-

30  ethyl diphenyl phosphate, cresyl diphenyl phosphate, o-chlorophenyl diphenyl
phosphate, bis(p-tert-butylphenyl) phenyl phosphate, and any mixture of at least
two of them.

The ketone may be isobutyl heptyl ketone.
The ether may be a monoether such as dihexyl ether or an alkylene glycol

35  diether such as ethylene glycol diethyl ether, ethylene glycol dipropyl ether,
ethylene glycol dibutyl ether, ethylene glycol dihexyl ether, diethylene glycol



In the second enbodi nent of the process according to
the invention, recovered at the end of the treatnent
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adsor bent and nost of the organic conmpounds which were
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according to the invention.
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In this third embodiment, the liquid/liquid extraction may be carried out

under a pressure of 1 bar absolute, under a pressure above 1 bar absolute or

30 under a pressure below 1 bar absolute. It is preferred to carry out the liquid/liquid
extraction operation under a pressure of at most 10 bar absolute, usually at most
5 bar and frequently at most 2 bar. This pressure is generally at least 0.5 bar
absolute, usually at least 0.7 bar, frequently at least 0.9 bar and more specifically
at least 1 bar.

35 In the third embodiment of the process according to the invention,

recovered at the end of the treatment from step ¢) is a first cut containing the
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35

operation. These operations may be carried out in any order. It is preferable,
however, to carry out the liquid/liquid extraction operation before the stripping
operation. The stripping operation may be carried out with steam, air, nitrogen,
combustion gases or carbon dioxide, preferably with air or steam.

In this variant, recovered at the end of the liquid/liquid extraction operation

is a cut which contains water, salt and organic extraction solvent, and this cut is
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In this variant, recovered at the end of the 11qu1d/ liquid extraction operation

is a cut which contains water, salt and organic extraction solvent, and this cut is
subjected to a stripping operation. Recovered at the end of the stripping
operation is one part which contains water and salt, and of which the total
organic carbon content is less than or equal to 5 g C/1, preferably less than or
equal to 4 g C/1, more preferably less than or equal to 2 g C//, preferably less
than 1 g C/I, more preferably less than 0.05 g C// and even more preferably less
than 0.01 g C//, and this part is subjected to an adsorption operation. Recovered
at the end of the adsorption operation is one portion which contains water and

salt, and of which the total organic carbon content is less than or equal to 2 g C/1,
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oxidation operation is carried out in a batch reactor or in a continuous reactor,
preferably a continuous reactor. The oxidizing agent is introduced into the
second fraction before or in the reactor where the main part of the oxidation
reaction is carried out. Advantageously, the operation is carried out in a set of

35  reactors in series, the addition of the oxidant being carried out in or before the



Recovered at the end of the adsorption operation is
one part which contains water and salt, and of which
wo bmstistoad or gani ¢ carbon content is | ess thanPOI/ERHO&57245
to 2 g Cll, preferably less than 1 g Cll, nore
preferably less than 0.05 g C| and even nore
preferably less than 0.01 g ct¥: and this part fornmns
t he aqueous conposition according to the invention,
This part and conprises at | east one carboxylic acid.
Theflrglieacteber ke nglétrlﬂw@ﬁém o brdpreait leagfitao reectans Ryefegpbly, the

I'n @idiRing gl atribafedtih @r berdrd ahll@d@'mw R*B&bss. t he
eas one.

hSIC treat nent caq ri se
e 6 T G SR OPSGIPIES RERFAY BRI i 4g gpieing agent
opeuhatt dontpraedchimencal@hotapict may bp asat inahe lidiié se gascous
| y. he
r%g ltreg1 q?@ f,oﬁﬁblvl\lgl\yg(é,a{lygug gcolhl tforln{] ?ra @%g%ﬁ&l%ﬂta /fﬁgm{ Sn éaseous
extmabwl@mfoupeit ataydre used mzenmxtereswh @tbﬁlr@swpsemhm @lm,,

an dm{rQ%é‘n' aﬂl'd%%y%&?fo} ELahpIE! nfhevﬂg@lacﬁlgﬁ)uél dsig raHEl Ih9gbchlomte are

oper at hi s vari ant over ed
t he‘JSIUF‘]thSUPS(?}illlil &ei farma of a%p%w%tmaﬂwotﬁtaﬂ §maw&ﬁf clleriap or of

condhddrite dy@tvalent §RUtin ﬁfédax@c[a@l@ﬁ loperanbd BGichealls el I\é@m g of

1020 cliBedror R RLT R o et R ORRRT SR ap o

par 14 gt dhortar af i@ Cveatl enoraipctferably,at &rast 16Fg mlrhdrrute@of

t ot 'ﬁé&??fﬂ@%?un‘f %Erb, flﬁg ot (?fﬂéél}]drlghe eg[ﬁﬁia{eﬁf& § g%%?ally af most

oS gapéﬂém@/gmf BO6. uhahy of mexuile elehboriet of TOC, preferably
pr eeft%’ic%phf)’ g o §l§lo¥1ﬂ@‘§ of TOCCdd mbR 'b?ef@traﬁlfyed't %MSV 30 %%? chlorine/g
t han % g an n nore pre ss t

150 oaf TgO (Che gﬁ)& {sﬁ]il%toﬁaipfgalngc (é)mﬁnée{ tga sg‘@ngrﬁractlon separated at

ad%pons)lmbremﬁ@mmmti%@ﬁ@e\tﬁbﬁ@tept:)the end of the
adsor pt4,0 rat on..i. s.one

o or PR R Gn b R RET Do E ST S sty
cordtdast 1, esslly halvagB30equiatquentl Ratdedst HO1F afdematsl y

| es%e&ilﬁ@ﬂ tl@a%’c‘é’é d ‘Thi‘s égﬁngéﬁamr@}% mﬁ%n@[%ﬁ& Et;@ %&ob@é’ Sisually at
20 nafog I 86¢ afreqtl@ntty f@;r_ant £94°C apdi mmqme%ﬁ%llérfaé st &/35°C

| ‘:—‘S?het (B%dllhtfé:h 0%%?%11 310} %Q%eﬁ og hndegﬁﬁ)ﬁrés%ije %f'fl Yoar absolute

prerera €SS an nor e e

P e s pfegsuse AP Abat aﬁ%@]ﬁﬁ% 0§ w&ﬂr APEOE PR ﬁ%ar abbolute. I

aguie tptt&fer@@ml’paﬁn’y |ocmtha ok latdbmgpdratidnnendeny pressune thal Isirsgulated

port| r e ST car | ¢ id.. Th

cal ¥ scon i 25 (f]l la‘{)]ar a% gtﬁ more ?ﬁ%}bu%?épgegs.surF ﬁf 1.1 to
25t he’ébartahdereost/alrel&amls unddrer mssummfrigl opkbation is

prefer qg'a)’ﬁr%ta\;a'haﬁtdonHé ﬁ%%ﬁlb%&ﬁ?éﬂ th@oﬁd&tfﬁn%{?%ra@lron *?sy carried

expansi on_under ' vacuum (st eam genera

expatist dAK whiclhip geperally ablsasid; ayatly at lsgt §n‘hﬂ@bﬁé feagis8.5 and
desfeéduerdly atrleatsh9 ik pH iY gédedilly Afmdshes fusﬁaty at most 12 and

car ?oéla"et&%t ST T B SRS ed P ST Gttt
30andcaydudd ahiho seqind pantibr sdparatcinh atepitn defatre addition of chlorine
or during the introduction of chlorine. This basic compound may be an organic
or inorganic basic compound. Organic basic compounds are for example amines,
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35  The expression "inorganic compounds” is understood to mean compounds which

do not contain a carbon-hydrogen bond.
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m xture used is preferably derived froma process for
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to 30 g/kg.
In a second variant of the fifth embodiment, the second fraction separated
in step b) is reacted in a liquid reaction medium, in a first stage (i) with at least

one composition comprising hydroxide ions (OH") and hypochlorite in a molar
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TOC. The anount of chlorine or of chlorine equival ent
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essent Il?lltilig sgc%?l VElrolalfl Sf the reaction of stage (i) when stage (i) is operated
under batch mode can be carried out for a duration higher than or equal to 0.1 h
and lower than or equal to 8 h, preferably higher than or equal to 0.25 h and
lower than or equal to 3 h, and most preferably higher than or equal to 0.5 h and
lower than or equal to 2 h.

In this second variant, the reaction of stage (i) when stage (i) is operated

under continuous mode can be carried out for a total residence time in the

continuous reaction zone higher than or equal to 0.1 h and lower than or equal to



solid, a hydrated solid, an agueous and/or organic
sol ution or an aqueous and/or organi c suspension. The
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preferably adjusted independently in the different reaction zones of the series.

That first stage (i) can be followed by a second stage (ii) where, at least
one part of the reaction medium of the first stage (i) is subjected to an
acidification operation in order to bring the pH at a second value which is lower
than the pH value of the first stage (i), and the organic substances are further
oxidized. The pH can be maintained at said values either by addition of an acidic
compound or by addition of a basic compound. Such compounds are as
described in the second variant of the fifth embodiment.
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wo eastisom of stage (i) can be carried out at aP@EFEP2008/057245
hi gher than or equal to 6 and |ower than or equal to
1\, preferably higher than or _equal to 7 and | ower
than or equal to 10 and nnst'ﬁéeferably hi gher than or
equal to 7.5 and lower than or equal to 9. The pH has
generally to be maintained at such set values since pH
changeslisdetgtioggpndigornhac apdessabest ingthe Egsepgan Pyent

re ta&f)lblibﬁtloflr hp o8 h‘Bmledoﬁ’ieﬂth Bt(lj df U‘éﬁﬁilaﬂit 2003' i théadaﬂ%sof
el |1 Oon.o an ac |1.C C oun or

o o R PG SR R b oSO MR DRI Congifaipgts in an
C 0 mHMSCOMSMGn Uskdcdnoenteaf Ahihris hérebyphcotpoatghlny @ference.
5251 SR PRIBRRNS RaRAE riEepRiseT er red: Hycrogen

chl ori gaseous and/ or i n aqueous solution, is a

mor e prl“eg@r\e rledFlawisied of treppoends a®odlingriogthe fifthgimhediment of
hy dhexivdgSon.SO! i ds and/or in aqueous sol ution and/or
suspensions, are nore preferred basic conpounds, wth

sodi um Hgeicdxidewztied oh 8 raombrancorilonse heptiobesis process.
pref er riEgurel3n HlbW%h@@“o@@dhdpﬁfdgﬂﬂ&hlorﬁﬁ@alé&ﬁﬂ%h@;ﬂo@és&

10stage (# n rried out at F enp tur her
than ortIgHEa) 4 PP YR GPOFRS OO TS 180
0C, nork vspuy@ff (emahicyvhﬂgiff&h d¢rhitanlimentas pakerttal BEF1HEe dnd
| oner t r
i gher R daRbuStfhost furitefing At ARAorR ShEbRRNY,
to moou;ds Is rsulopheé thropglhine/ gy itap first hige exelzaeeod) @tfa ﬂow rate
st 3&310(ﬂ19/h %@rehﬁls%ﬁtreh %9 @ tRbugh lﬁfeﬁéﬂd{ Lsdbhgdat t han

or eg ol ut e) an r equal
15t o effﬁ ‘BW@F&?%E}% {vﬂﬁ?rgfwéwdﬂmﬁ dhe Wgwgﬁﬁaeﬁ M%ﬁlﬁeﬂes of

( abﬁh&lelibzﬁ)ora(lﬂl)l Smfn s hitrodacecemubd sdcond héwfexclﬁilﬂgeﬂ'(ﬂ);t

an Qr ual, to r S one
Y e R e N e
fi rcslﬂorgteeagd(hypodmt‘itbgreoipepduoed rq:&pecztwbbttxhtoughdhaw @), (9) and
c O@b%‘%ﬁé 1eR4E 1&E g‘) %%'Jiun‘f H{/J& J?ﬂdQ ‘a{ﬁd g&gg%&léﬁﬁesare used

varil ant, reaction
20( i )for gHadapEney, anddepoghiersty f@m&ét%wn rgiﬂéas pgsent in

I grstl%aﬁilL(Wﬁt A%ﬁsé@;‘ug BﬁTueﬁth@lﬁlcﬁ’ E%ﬁﬁﬁﬁs cIﬁR’)rlge Ind cAB6h hi@ﬁ@i% the

an or e e ra er n or, g ual

t o ©OnEByP aﬁacl} @%Pd PR Rﬁ %‘h‘{! gns; ﬁiﬁ&%&?ﬂ reaction

pr eib &vighldayvhiog e setibaalt reaict@q @wal) thiwu@h ﬁndﬂ(lal) dnd eanerto the

t han nufac% uaolf VEII | Cl%losld?/\/ﬁmB Sﬁ (fl%nf):(ji 1s W]ttlll(gg grorn the
er

reac 1 on OF stadb IS O era
25 conteripuofrsagtond | Dathrough diae (1 3édnd> wuskdto laeat op &l the first heat
r eséx@ﬁéﬂfg%r Ei) 'H%ohgh fillfke(IS) and is further fed to a electrolysis unit through
line (14) at a flow rate of 40 m’/h. The series of reactors is operated at 130 °C
and the total residence time is about 1.5 hour.
In a sixth embodiment of the process for manufacturing the product
30  according to the invention, the treatment from step ¢) comprises at least one
physical treatment chosen from the physical treatments described in
embodiments 1 to 3, and a chemical treatment such as described in the fifth
embodiment. It is preferred to carry out the stripping operation with steam. It is
more preferable to carry out the oxidation operation in the presence of an

35  oxidizing agent containing active chlorine.
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30 Recovered at the end of the liquid/liquid extraction operation is a cut which
contains water, salt and organic extraction solvent, and this cut is subjected to the
stripping operation. Recovered at the end of the stripping operation is one part
which contains water and salt, and of which the total organic carbon content is at
most 5 g C/1, preferably at most 2 g C/I, preferably less than or equal tol g C/I,

35  more preferably less than or equal to 0.1 g C//, yet more preferably less than or
equal to 0.05 g C/l and most preferably less than 0.01 g C//; and this part is
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oxidation treatment, like for instance hydrogen peroxide, sulfite or bisulfite. An
alternative is the acidification of the medium at the end of the oxidation

30  treatment in combination with an operation of evaporation or stripping at an
adequate temperature and possibly under a slight vacuum. Under such
conditions excess active chlorine for instance will be converted to molecular
chlorine and stripped out of the medium. The excess of active chlorine can then
be recycled to the chemical oxidation treatment as such or under the hypochlorite

35 form after dissolution in a base solution.



physi cal treatnent chosen fromthe physical treatnents
described in enbodinents 1 to 3, and a chem cal

wo e@atismemt such as described in the fifth enmboRPCTEPL008/057245
It is preferred to carry out the stripping operation
with steam It is nore preferable to carry out the
oxi dati on operation in the pr%%ence of an oxi di zi ng
agent containing active chlorine.ln a first variant of
the sixth enbodi nent, the treatnment conprises at | east

one st ringphig apha fanrihorriani fohesisth eradgncnipbe aracedure of
Th eﬁﬁ@ fieRQ a4t @R Sf fh%)ée&ﬁd%ﬁﬁﬂt@gsp@éﬁvdl}no Y sREf&hbodifaent is

DU b R B wdiseBi BB sad iné Bt ragion.
t hetoetrtﬂilemicat b}@ersticm iataty t epedaition Nid Isydosien patic prbdcate of a
5¢0 n%a]%al}gs% bX‘ﬁ%‘d onoaI E}%(tg‘tederpob?ehéﬁngtaf)g]sy cgers&rhed dn Aé)l%}catloas

2di oprop gavy organ '
t hatvQ %8/$H)Z§ay thmmﬁ&éVW@@m@hb@lem@H pod \WWQ %4KFGE7 in

t hathe Ahmdbf EBI%?@W@H&HEmlea@ﬁbe whi ch the total

organi c carbon ctgntent 1s generally less than 5 g (1,
pr ef er dBltie Prosess foramanacieing the gausoys epmposinpaccording fo the
pr eﬁlembhxbﬂl@es@ccbfa@rg t@rth@ﬁlk&@ﬂltldnofoiz stebrl] dtepss) itd &) aﬁ‘@Fl%ferably
1Oprefer | ess th &&P et nore refergbl ¢
t harie? %Hmul%man PR g Bl oy et ity agkri g
CI | resistaolt tbhhesbema:rctomm)uﬂdl bpdmtt]m:lstd:ma)a‘ﬂacmwnatandluuns step b)

O p esre ‘}éé) D nrdtﬁtionts qg;d %‘Qg %a @t&%n@&ﬁnﬂﬁfoh? rlmg % s@étiﬂt %‘ the ol}?dlzmg

age?ment @)dleﬁ‘élﬁlstm oPirsetmenscanditionas car bonat es,

hydr Ogeﬂfearh@t@ﬁﬁﬁ ﬁfat a&@%ﬁﬁéﬂ’tltb %e%sfé%on%@hﬁ@mﬁ be chosen from
car box%l ic acid neif udi hg form cid or sa

15 ormptalsguglyas qaﬂatne% Staavlaméén %lﬁlﬂe hepated ffl%tﬁ‘]élsuCh a glass-
or glalfeidcswéambﬂﬂorﬁqﬂusam suchast pod l?rtdﬁaﬂadr)]ﬂoythb&%ﬁs aﬁ(hlﬁdﬂyﬁtfogylene.
equa y less .t.han or equal .t

nohsTptet P SR aR e G PR R S B ibiy gfbsen
O 1fr<gn(mdtals yeth asortaipnehetabddloyslsedsastatelloy (& gudknanclled
0.03.4 ClI, still nmore preferably Iess than 0.01 g

cll epartl cularly nore preferably |l ess than or equal
20t o 0. 0018 the KOFesser MR BRGtEIEHNE YdwaokE CoPBPsEiaIagoTdingsto the

: haiivéitiofdtabrs tsf%p@tlﬁﬁ%) %) &hdi ¢) msgtan&algf @Jrﬁé& Yutlif %ﬁulprnent
an

an articularly nos
pr eHreff%‘ﬁ qf%%cquﬁ%fﬁ Vg @a&?&fﬂst@ drdo e rewse Gy 1 IPH%  the
t r eatrechfpley invélﬁfomiﬁmtibtethaqplﬁﬁﬂuﬁg mﬁnms bfdtmsastepsr Busl other
to stt?pstare }gpgnﬁ Ia[il)lrc]e SlerP% o%gt %’SSQIE‘P?&? Wit dra r?rangfh i rc‘ﬁenrlical

equa 8 28cén ’he "SI’ Xt
25 embiodhitmenitor phtfﬂecatl treatnenhof @@muné@sseétor bralgtedonghe process

|o' gf?g ?{eghﬂﬁ@ e BXhE @F{H(g%‘ve‘ﬁﬂgﬁ afk leQﬂﬁth%e@téf)g i3 been

n and one oxidation operat hese
opetestiedabAEsy be carried out in any order It is

prefer @bﬂn@ng fRWeR bf stof @Ednlﬁoﬁ) wlayttRenddedfor @kdrhple] 6F the
ethrtoar%éel tndREsE Elglge%rt] o*%%h Oclilghloropropanol and of the aqueous
30  composition of the invention. Among the steps of physical treatment mention
may be made, for example, of the operations of separation by stripping,
distillation, evaporation, extraction, decantation and filtration and of the
operations of heat exchange, heating and cooling.
Among the steps of supply, withdrawal or transfer mention may be made,
35  for example, of the operations of recycling, the transport of fluids between the
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the aqueous composition according to the invention. The active chlorine may
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In the use of the aqueous composition according to the invention, a fraction
of the chlorine resulting from the electrolysis process may be reacted with
35  hydrogen and/or with a compound selected from propylene, methane, a

chlorinated hydrocarbon, a chlorohydrofluorocarbon, or a mixture thereof, in
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30  page 407, Figures 9, 10 and 11”.

Figure 2 represents a flow-sheet of a first electrolysis process, which is
typical of a membrane chlorine electrolysis process. Water and salt are added
through lines (11) and (12) to a brine saturation unit (13). A stream of raw brine
is withdrawn from the brine saturation unit (13) through line (14) and is fed to a

35  precipitation unit (15). Precipitation agents are added to the precipitation
unit (15) through line (16). A stream is withdrawn from the precipitation



steps are for instance, steps of storage, supply,
W t hdrawal , transfer, chem cal treatnent or physical

wo ewatismemt of conpounds used or produced in t hECPEPESES7245
for preparing the brine of the invention. Exanples of
these steps have been descri bed above. Anpbng the steps
of storage nention nay be madé2 - f or exanpl e, of the
storage of the basic agent, of the dichl oropropanol
and of the aqueous conpagsition of the invention. %

t heunst @ pithegugbiipsi(& A} and i fod e Afiltesiom wvt (FBY, Detrads @vhl

f or conxaiRs ehe Rbidhd6f 1P EiMtddtioANHitef wHBAGALARA tiRYfiltration
eva oratlon extr.acti,o

t [ 1
GecubE P Piseughanei POl Ao ahgiro VRrahR ot Waditstion
heainite® 8 hengesh Imed20)ramdantbdaoalfinegurifivaing unixa2$}). efpstredm of
ssu plg)uri’ﬁedwlrl'ﬁh 9{ \FIM\?#{aw{l f%orrr?{il%on e pu pgs?%t?orﬁ Lf%y(éli)ftthg@%ﬁ line (22).
t r azh@fsf@arm obhydtbelilesc axeql varepossibbyler addaé tpitenoes(28) through

ap F’lﬁ{ea(ﬁl]')saﬂdr{h@@sﬁfﬁ g Rgc4h %nﬁeﬁ & af 91%&%1?&§um¥ 08 #irBh Ao

hem cal S|ca treatnents are carrled
out line (Aﬁb athgt %Otmh@f%t ip @lsp d¢d g pasRELOTGHBtE Sedtion; through

whi gt (26)TPA YRS af @austl@gcﬂ@lmoxﬁb evfihdedwi Redtth@BISctasl sis

10gar e Bl R Borh aee o ah mabei sgh bhEcurefts ine )
c ondfii iperd, Zehtermenofschdorineris n@thtiﬁa/lnt ﬁrcgh thecdenetysisonst, (25)

f
pec AT ig (A5 PSR AL bn oHitud el R oRlERTRE DR
meddignicrly A Recapapf bmogmrlamﬂlém@mnfé@émlwtméym et (25)

MO Nt Rish Mdle @9)t Rt gtperaﬁg%rﬁ ﬁﬁest(bg) A da@j & ffed tuea unit for
conpo nds an he .chem cal

ryl ng -O
151 eddpflusiag quﬁléhiﬂ% ?aﬁtreaaw cPlsfes rBY ihaythdwn from the
S ;u dlabﬂoeysfmhﬁif aza} thr(mgihtlin@ 3 (Duaemdbe feﬂ&d Q, chlfomfite d¥anptién
0 en ners erins uc
o1 GRRaTY 1 il asP G udinas 552 aBSs St fRpPhiadtRoric
sucdvidthroehylinet(3 )k |Th© cldetaltwdmtreqthmalmt(maynwuamehg be a catalytic
fl u&lrlérgt%)reé’ﬂﬁgoﬂ glny Q&ﬁﬁ I?Cﬁ)rlé) Ly klﬂ%) ﬁ% {tﬁlﬁst The chlorate
mers_conpri sing ,
20po| %m%wmd@st is llhthﬁa?ra’éq @dmﬁh %wtrﬁrm @%hywm;ifggglbyne (32)
”E@ng,tr@efm ﬁsf@%tlﬁkﬁa@ﬁ‘ﬁﬁ% Mﬂﬂé'c%iibrat@ BEstdcti®S L (3 ﬂﬁb@glﬂhﬂeqss)
resi a r.all oys
t arft |1§ufﬁ < ip i daghlg ﬂ?attoaw&r@f)go‘ratr%ﬁ%l W@éwn Fper
an dddcrbloylbdmummt (3ay elr@aghtlmet@ A stad:alnoyﬁcanﬂﬁtt Si)lhlftldmgs added
R LR R T B
25notsabeatmmrmfg(dé) tdoughimei(dlent i on al so rel ates to the

use of Whf (&EHACUR EBIROS tid ReARBRPbRBon according to the
invention can be added at any stage for example through line (38) and/or
line (39) and/or (40) and/or (41) and/or (42) and/or (43) and/or (44) and/or (45)
and/or (46).

30 Figure 3 represents a flow-sheet of a second electrolysis process which is
typical of a diaphragm chlorine electrolysis process. Water and salt (brine) are
added though lines (51) and (52) to a first brine saturation unit (53). A stream of
raw brine is withdrawn from the first brine saturation unit (53) through line (54)
and is fed to a precipitation unit (55). Precipitation agents are added to the

35  precipitation unit (55) through line (56). A stream is withdrawn from the
precipitation unit (55) through line (57) and is fed to a filtration unit (58). A
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Precipitation agents are added to the precipitation unit (94) through line (95). A
30  stream is withdrawn from the precipitation unit (94) through line (96) and is fed
to a filtration unit (97). A stream which constitutes the residue of the filtration
unit is withdrawn from the filtration unit (97) through line (98). Another stream
is withdrawn from the filtration unit (97) through line (99) and is fed to a cooling
unit (100). A stream is withdrawn from the cooling unit (100) through
35  line (101). A stream of hydrochloric acid is fed through line (102) to
stream (101). The resulting stream is fed through line (103) to an electrolysis
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the invention is preferably added after the hydrochloric acid addition and before
the electrolysis unit (line (45) of Figure 2) and/or after the electrolysis unit and
before the chlorate destruction unit (line (38) of Figure 2), and/or after the
chlorate destruction unit and before the dechlorination unit (line (39) of
35  Figure 2). This way of proceeding has the advantage that the excess of active

chlorine present in the aqueous composition according to the invention does not
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0.1 h, particularly higher than or equal to 0.15 h and specifically higher than or
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In the electrolysis process, when the electrolysis process is carried out in
the continuous mode, the residence time is often lower than or equal to 5 h,
35  frequently lower than or equal to 2 h, particularly lower than or equal to 1 h and

specifically lower than or equal to 0.5 h . That residence time is usually higher
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In the process of electrolysis, the electrolysis cell can be fed continuously
30  ordiscontinuously. The feeding of the electrolysis cell is often carried out
continuously.
In the process of electrolysis, the products resulting from the electrolysis
can be removed from the electrolysis cell continuously or discontinuously. The

products are often removed continuously.
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30 a. hydrogen obtained in step (IV) and/or
b. a compound selected from propylene, methane, a chlorinated
hydrocarbon, a chlorohydrofluorocarbon, or a mixture thercof
in order to produce hydrogen chloride and recycling a fraction of hydrogen
chloride produced in step (VI) in step (I)
35  VII. astep of reacting a fraction of chlorine obtained in step (IV) with
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concentration of the 3-chloro-1,2-propanediol in the aqueous phase in g/kg, was

calculated. Table 2 repeats, for the exemplary solvents, the test temperature and

also the concentrations obtained in each of the balanced phases and the
calculated partition coefficients. LUBRIROB 926.65 is methyl oleate sold by

Novance.
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Example 3

An aqueous composition was obtained containing 22.2% of NaCl, a TOC
0f9.46 g C/kg, 38 g/kg of 1,3-dichloro-2-propanol and 0.59 g/kg of 2,3-dichloro-
l-propanol and 0.07 g/kg of epichlorohydrin at the end of an extraction, via 1,3-

dichloropropan-2-ol, of a second separated fraction, itself obtained at the end of a

reaction between a mixture of dichloropropanol containing 1,3-dichloro-2-

propanol and 2,3-dichloro-1-propanol, in which the 1,3-dichloro-2-propanol

content, relative to the sum of the 1,3-dichloro-2-propanol and 2,3-dichloro-1-

propanol contents, was at least 10% by weight, and a basic compound.

463.2 g of this aqueous composition were treated by a flow rate of 205 g/h

of steam at a temperature of 85°C under a pressure of 470 mbar.
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Example 5

An oxidative treatment operation of an aqueous composition was carried
out in a polytetrafluorocthylene-coated jacketed reactor, equipped with a
magnetic stirrer bar and a draining system enabling a constant volume of 562 ml
of liquid to be kept in the reactor. The treated aqueous composition was obtained
from a separated fraction such as described in Example 3 previously extracted
with 1,3-dichloro-2-propanol and steam-stripped and having a TOC of
505 mg C/I and was composed of 20% of NaCl and 1.4 g/kg of 1,3-dichloro-2-
propanol. The oxidizing agent used was a sodium hypochlorite solution
containing 11.2 % g/g of NaOCl, 8.8 % of NaCl and 2.0% of NaOH. The

aqueous composition and the hypochlorite solution were introduced into the



A vol une of aqueous conposition containing 25% of NadC

and 2. 6% of 3-

chl or o- |

12_

pr opanedi ol was

brought into

w@omnBast4ivi t h a hal f-vol ume of extracti on sol VBECIE/EP2008/057245
After stirring vigorously for 30 m nutes,

was separated in a separating funnel.
, 2- pr opanedi ol

3-chl oro-1|

cont &4

The
t was neas

the m xture

ured in each

of the phases by chromat ographi c analysis and a

partition coeffi

ci ent of

th
chli6pE0Y at2_qopgpat o it OQWﬁéétp@rddl(}?gZ gd resiectively. d hef
t here&‘ﬁioﬂhﬁas%@ﬁfe@%’f at 120°C @hdé® autogenous pressure of 4 bar. The

3-chl oro-

to %%SOMO&PP

anedi ol, i

6k

n the organic

LRV Ied OB gXibing thgreactor after cooling

hase. i

a%/ k}?H of

3- chil.or &rd 3 POQrodRa0edi O/ i n t he agueous phase in g/ kg,
s\\as cal &Héra%ﬁg]{ co-l;?@?l%er%alﬁret? %%gnt 11f1 grbﬁtcﬁ ??a%%%?gphfd C under

solvents

conk bantabsalienthc obt ef the dquenueqnnpqsfthnh@a%%m’et@e geises

an%&i&ﬁre@l%é‘s%%g Gf ear tihd éd?xgb

ol

I's nmeth

ol eate s

f
BRIy VB

a‘?Pé"P@e%ls,&hVe&dﬁér@b@ 4conposi tion was obt ai ned
cont ai nram)ge 22.2% of Nad ,

aTOCof 9.46 ¢

C/ kg, 38

g/ kg of 1. 3-drciqroro-2-pr pan0|A U 59 7 KT Aqucous
2, I di Chl or 0- 11propanol n% 1t1 EﬂerOf composition after
epilchl or ohydrin|at the end ofO [actipn regzﬁf%m]ineb'atch
di ghl or opr opan- 2- oI, of a S‘E&R& oﬁ&%@&@% ed hac}eh&&»

i t\.CII_ UUL [=1] IICU tilc CITH a | ﬁd?.,ll UTl1 Cl VVCCII a

i Xtgt-e—et—ei-eht or “““““ el con*" fAg—-p—ch—eh ornz’z
prc %gl ﬁhf‘l ’) : ai o ! prog’g OI, :n Ahl r\h i'lr\al\.3

|, 3 Q oro-2- nrr( Nt ent éé ativelto the c|0n§
of Nﬁ£103? di r‘hl nr(g/-kg) praopanal and.2

2, 3-NHGh| or o- | plofafke) coptents,9%as at | kast 100,%%\/
vei|dhlycerahd a basi(mgddnpolind. 48302 g of fhis aquedill
cornpedDtichdorovier ¢ t(mgaded by a flow rate of 205 g/ h of
st gamo@noh t enpegrature of |85C under a pressure of 4)7
nmbdrprépibgisiadidal [ TQmgi/m t he agqueogs conposjtion of 1.H5
9 QTHormf &% 9 O[T (/40 g|CIT andy0.06 g 0T was 35
obt A REH T er N sag¢ of an gcgunul af ed anounty of
St ST MU Lol Wiy 357 4.5
I‘e\_}LaLC I&Xéjl Y- e WasS ™5
RS SR N — 0.03
3- mqua’lﬁelwdﬁr I 0 i

at M??’A(ilﬁh}’fi%nnnr ;{mg{l}a anri ali mmtOQOQ%rp emved af%Qds
1 dhtydocicctone [afmed) of [3-chlor 8-4 , 2- prhpanedi ol Oshs
nmedsheetanei n t he |l (g re¢overed #@08r filtration. 0.005

10Tabtgndhigkves the results obtained. Table 3

15

20

An oxidative treatment operation of an aqueous composition has been

carried out continuously in a cascade of 3 thermostatised glass reactors ; the two
first reactors were stirred with a magnetic stirring bar and the last reactor was of
the plug flow type. The treated aqueous composition was obtained from a
separated fraction such as described in Example 3. The aqueous composition has
a TOC value of 1.4 gC/l and a Chemical Oxygen Demand (COD) value of

3.9 g O/L. Its composition is given in Table 5. The aqueous composition has
been continuously fed in the first reactor. The oxidizing agent used was a
sodium hypochlorite solution containing 10.2 % g/g of NaOCl, 8.2 % of NaCl
and 2.3% of NaOH. A part of the hypochlorite solution (1.2 equivalent to the
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Acetic acid

(mg/l)

73

110

Glycolic acid

(mg/l)

<1

<1

Lactic acid

(mg/l)

18

<1

Formaldehyde

(mg/l)

0.8

0.3

Glyceraldehyde

(mg/l)

1

0.04

Acetaldehyde

(mg/l)

0.5

0.03

Hydroxyacetone

(mg/l)

80

1.2

Acrolein

(mg/l)

0.2

0.03

Acetone

(mg/l)

0.06

<0.01

Example 7



been regul ated at 8.5 (neasured at 25C after sanpling)
in the two stirred reactors by addition of

wa@oensastonzat ed hydrochl oric acid. The tenperat UPET/RP®08/057245
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been mai ntai ned at 1050C, the pressure has been
mai ntained at 1 bar absolute and the residence tine
has respectively been of 66, -8%-et and 47 min in the
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feeding the anolyte chamber so as to obtain a concentration of 5 g/ (TOC of
2 g C/l). The cell voltage remained unchanged and the current yield increased
initially to 99.0-99.5 %. The current yield remained higher than its value before
adding acetic acid for 120 days with time on stream.

No foaming has been observed neither in the anolyte nor in the catholyte

chamber at any time.



After 125 days, acetic acid has been added to the
aqueous conposition feeding the anolyte chanber so as
wo eooshsmien a concentration of 5 g/1 (TOC of 2 PCTZEPI00S/057245
The cell voltage remai ned unchanged and the current
yield increased initially to 99.0-99.5 % The current
yi el d renmai ned hi gher than i t45val ue before addi ng
acetic acid for 120 days with tinme on stream No
foam ng has been observed neither in the anolyte nor
in the cathol yte chamber delahyMSne.CL Al MS 1 -
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formaldehyde, acetaldehyde, propionaldehyde, butyraldehyde, and mixtures

25 thereof.

6 - Process for manufacturing the aqueous composition according to any

one of Claims 1 to 5, comprising the following steps:

a) in a liquid reaction medium, a mixture of dichloropropanol containing 1,3-
dichloro-2-propanol and 2,3-dichloro-1-propanol, in which the 1,3-dichloro-
30 2-propanol content, relative to the sum of the 1,3-dichloro-2-propanol and

2,3-dichloro-1-propanol contents, is at least 10% by weight, is reacted with at



one of Clainms 1 to 5, conprising the follow ng steps:
a) inaliquid reaction nmedium a m xture of
wale@ilisaoapr opanol containing 1, 3- di chl or o- 2- ppOPEPZING/057245

and 2, 3-dichloro-1-propanol, in which the

1, 3-dichl oro- 2-propanol content, relative to the sum

of the |, 3-dichloro-2-pr opanof16 and

2,3-dichloro-1-propanol contents, is at |east 10% by
weight, is reacted with atl east one basic conpound in
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b) atgdigast one part of the liquid reaction nmedi um
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to any one of Claims 6 to 9, in which the steps a) to
c) are carried out in equipnent produced fromor
cover ed® wPiogesyaeerfiagdo Cham & pewhich the treatment comprises in

addition at least one liquid/liquid extraction operation with a mixture of 1,3-
25  dichloro-2-propanol and 2,3-dichloro-1-propanol wherein the liquid/liquid

extraction is carried out before the stripping operation.

10 - Process according to any one of Claims 6 to 9, in which the steps a) to
¢) are carried out in equipment produced from or covered with materials that are
resistant to the basic compound under the step a) reaction conditions, step b)

30  settling conditions and step c) treatment conditions, and resistant to the oxidizing
agent under the step c) treatment conditions, the materials that are resistant to the

basic compound being chosen from carbon steel, stainless steel, nickel,



resistant to the basic conpound under the step a)
reaction conditions, step b) settling conditions and

W@ @p/158043 r eat nent condi ti ons, and resistant tBCT/RR2008/057245
oxi di zi ng agent under the step c) treatnent
conditions, the materials that are resistant to the
basi ¢ conmpound bei ng chosen f #6m carbon steel,
stai nl ess steel, nickel,enanelled steel, polypropyl ene
and polﬁtetrafluoroethylene and the materials that are
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sodium chl oride. 16 - Use according to claim14 or 15
Vﬁ'hﬁr el N4 @&ae?&fcbﬂﬂlgOtB ah{) %g §1|aln|(i>§ 1 ln@dll fwﬁ&@iﬁttﬁéjellw&tﬁdlysis
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chl or ohydr of | uorocarbon, or a m xture thereof, in
order tId -obscadcnotiydy togéanmclidl voliarale a fiaction O theaodiondiyrigoxide
to . [ Ok i ' . ol.d
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f eraqaePusi ompoaihigh epntginingeediveaedpdés. and/ or silica and
carbon in order to obtain silicon tetrachl ori de,

and/ or g 1bsceidoytdanoichifridesr 150yIRR¢iRIaFraction of the chlorine is
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207 A BLYSIB ARG BEo Aadlight or oet hane i s submi tted to
pyrolysis and or % osgene’'is reacted wth amnes, in

order to obtain hydrogen chloride. 19 - Use according
to any f- Useogerding torclai® Idtnarléi whegein adeactiomobthechlerine is

reacted with silicon and/or high silicon ferrosilicon and/or silicon carbide and/or
silica and carbon in order to obtain silicon tetrachloride, and/or with ethylene in
order to obtain 1,2-dichloroethane and/or carbon monoxide in order to obtain

25  phosgene.

18 - Use according to claim 17 wherein silicon tetrachloride is submitted to
flame hydrolysis and/or 1,2-dichloroethane is submitted to pyrolysis and/or

phosgene is reacted with amines, in order to obtain hydrogen chloride.

19 - Use according to any of claims 16 or 18 wherein a fraction of the

30  hydrogen chloride is reacted with glycerol in order to obtain dichloropropanol.



hydrogen chloride is reacted with glycerol in order to

obt ai n di chl or opropanol . 20 - Use according to claim 19
wobk@sasz4n fracti on of the di chl oropropanol i sPCEBER106§1057245

wi th sodi um hydroxide in order to obtain

epi chl orohydri n and an agueous _conposition contai ni ng

sodiumchloride. 2 1 - Use acé%rding to claim 15
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f he ‘so r oxi tal Pn step (
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chl or i dengoditive cyathinig odiunachloode of hydr ogen chl ori de
produced in step (VI) in step (1)VII. a step of
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car bon Jyes@xieds ahp o9€BRiAL & Phosgene, and/or b.
subntttlng silicon tetrachl oride and/or

i chl oroet.hane and/or phosgene to re ectivel
(A AR PR B LGS B8R ot a1 R ofer o
obtain hydrogen, chlorine and sodium hydroxide,

20  and optionally at least one the following steps

V. astep of recycling in step (I1) a fraction of the sodium hydroxide obtained
in step (IV)

VI. astep of reacting a fraction of chlorine obtained in step (IV) with
a. hydrogen obtained in step (IV) and/or

25 b. a compound selected from propylene, methane, a chlorinated

hydrocarbon, a chlorohydrofluorocarbon, or a mixture thercof

in order to produce hydrogen chloride and recycling a fraction of hydrogen

chloride produced in step (VI) in step (I)



am nes to to produce hydrogen chloride and recycling a
fraction of hydrogen produced in step (VII) in step

w@ bgog/1Mokd . a step of recycling a fraction of ptil/BPinNg057245
obtained in step (I1V) in step (I11).

-49 -
VII. a step of reacting a fraction of chlorine obtained in step (IV) with

a. silicon to generate silicon tetrachloride and/or ethylene to generate 1,2-

dichloroethane and/or carbon monoxide to generate phosgene, and/or

b. submitting silicon tetrachloride and/or 1,2-dichloroethane and/or
5 phosgene to respectively flame hydrolysis, pyrolysis and reaction with

amines to

to produce hydrogen chloride and recycling a fraction of hydrogen
produced in step (VII) in step (I),

VIIL. a step of recycling a fraction of chlorine obtained in step (IV) in step (I11).



