Process for the manufacture of dichl oropropanol by
chlorination of glycerol The present patent
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This aim of this invention is to provide a process for manufacturing
dichloropropanol which does not exhibit that problem.

The invention therefore relates to a process for the manufacture of
dichloropropanol in which glycerol is reacted with a chlorinating agent
comprising hydrogen chloride, wherein, in a vessel, a liquid medium is in
equilibrium with a vapour phase and wherein at least one part of the inner wall of
the vessel which is above the level of the liquid medium in the vessel is
maintained at a temperature lower than 120 °C or at a temperature at least 1 °C
higher than the dew temperature of the vapour phase and/or is trickled with a

liquid.
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25 11qu1d medium in the Vessel is trickled with a liquid, the corrosweness of
condensed mixtures containing water, hydrogen chloride and dichloropropanol is
reduced by dilution. The reduction of the corrosion of the constituent materials
of the vessel makes it possible to further limit the costs associated with the
replacement of the latter.

30 In the liquid corrosive mixtures obtained by condensation of the vapours
containing water, hydrogen chloride and dichloropropanol, the hydrogen chloride
content is generally higher than or equal to 1 % by weight of the mixture,
frequently higher than or equal to 3 % and often greater than or equal to 5 %.
The hydrogen chloride content is generally lower than or equal to 80 % by

35  weight of the mixture, frequently lower than or equal to 60 % and often lower

than or equal to 50 %.
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According to a first variant of the first embodiment, the internal wall of the

vessel which is above the level of the liquid medium in the vessel is cooled down

by means of an external cooling system. That system can be for instance a

30  cooling fluid circulating between the inner and outer wall of the part of the vessel
(double-walled conventional jacket) which is above the level of the liquid
medium in the vessel or a cooling fluid circulating in a serpentine welded on the
vessel wall or connected by a thermally conductive cement or located within the
protective layer (for instance serpentine flooded in the protective layer or

35  channel drilled in the bulk of the protective layer) or a semi-shell tube (half-pipe

jacket) in contact with the outer wall of the vessel which is above the level of the
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i nvent i 0Recdrdlifig to a first variant of that second embodiment, the inner wall of

the vessel which is above the level of the liquid medium in the vessel is heated
up by means of an external heating system. That system can be for instance a
heating fluid circulating between the inner and outer wall (double-walled
conventional jacket) of the part of the vessel which is above the level of the
liquid medium in the vessel or a heating fluid circulating in a serpentine welded
to the vessel wall or connected by a thermally conductive cement or in a semi-
shell tube (half-pipe jacket) in contact with the outer wall of the vessel which is

above the level of the liquid medium in the vessel or by flushing a heating fluid
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30  can be made of inorganic material like perlite, of organic material or mixture
thereof.

According to a third embodiment of the process of the invention, the inner

wall of the vessel which is above the level of the liquid medium in the vessel is
trickled with a liquid. The liquid can be selected from a cold condensate arising
35  from the treatment of the vapour phase in equilibrium with the liquid medium in

a distillation, evaporation or stripping column, or selected from glycerol, water,
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When contacted with a water-hydrogen chloride liquid mixture containing
20 % by weight of hydrogen chloride at 50°C, an enamelled-lined steel sample

exhibits a corrosion rate of less than 0.010 mm/year.



| evel of the liquid nediumto the top of the vessel
According to a fifth enbodi nent of the process of the
w0 poogfos4seh, the inner wall of the vessel whi chP¢HERMOVE58208
the level of the liquid nediumin the vessel, can be
cooled and trickled with a liquid. The exanpl es bel ow
are intended to illustrate the invention wthout,
however, inposing any limtation thereon. Exanple 1
(not according to the invention) Wen contacted with a
wat er - hydrogen chloride |igdidNIM Rt ure containing 20
%y wei ght of hydrogen chloride at 1200C, an
enanel | ed-1i ned steel sanple exhibits a corrosion rate
of 0. 03b PisdeyEfvi thebatPhcur of aib(hwrdﬂ)rﬁgarto@ irt Which glycerol is

' ti Wh tact t
chl R AT ARG LoD 0. et gt gid
hy dmedjem i lehwitibdematitlbO9Gyovaphaaang i ebichitimecbndemsation of a
- i ' t 10
St (R BlhR oy %%5&%%0%255224 b PR S o
di chl or opr opanol in which cerol |s reacted wth a
chl or i MatrPRFSaige e %ﬁaé?qterﬁr?é dishitrermmpyol & which gysegpl is

|'i qtléa@iedmz@th léthldfqn@ﬁhlg hd ek b&ﬁpmlﬁ@h@r@dﬁ%norpﬂawﬁe@ﬁﬁ 1n a
in mhle condensati on

1 racti on e é ﬂg t
conPositd %Wl%fne HE 4P 68 15’?’1‘&%” 12 ipoye aéa B WAheln'S
Pr dees sné part bhihe imreo hattofitie wfksed whidhas apoepae telvel of the liquid

IOWhI &leg}nylﬁ Ft‘l% oéaesée% id &%ﬁ?a@&d‘éﬂt%%ﬁ%&%% 10%} Jthqg 1%@ e{jtor ata

| i qtam@emue afnl\ea% i’ haghgr Ithatrthey dﬁ:wtftrhpeaatmpzf uhe mpa?gephase

andyysiel kRl WiRstiqaae part of the inner wall of the
vessel which is above the | evel of the liquid nmedium

in the v ssel is |nta|ned a nper a e_l.owner

than 120 Foeecst anPrrdrgﬂ tiher2isy B et Wil €N Vg‘ﬁséﬁl which

t haig abbne tdeWVdeSmﬁdS Btllhiﬂenemlﬁurh rethe aposel isphds@inadd! or i s

trigckl ed. w d .Qcess ccordln .to claim
15," WP i Lé’v T ﬁlhaélsllf\?aﬁ % OOEIH% vesseImWhi ch i s above

the level of the liquid nmediumin the'vessel‘is o

mai () adnrexderaal caolihpysiean splectddoifen atdeghng figidegcpiating in a

cool i ng(lawRe Bya m%e@ftube it @%nt@& v@ﬁﬂ fhE %ﬁ{er QAR B vessel or
systen1se|ected froma cooling fluid circulatin

ser perity fheshiie acaoding flukken the oHeT Ml s r‘hf‘a\t"—tSS%“thPF%tlﬁébOVe the

out er lemdllof @fe lidued mesisgl inahe Bssélladshi ng a cool i ng

fluid on the outer wall of the vessel which is above

t he(b) an internal cooling system which consists of flushing a cooling fluid on the
inner wall of the vessel which is above the level of the liquid medium in the

vessel or,
(c) both (a) and (b).

4. Process according to claim 2 wherein the internal wall of the vessel
25  which is above the level of the liquid medium in the vessel is maintained at a
temperature at least 1 °C higher than the dew temperature of the vapour phase by

heating up by means of :

(A) an external heating system selected from a heating fluid circulating in a

serpentine or a semi-shell tube in contact with the outer wall of the vessel or



| evel of the liquid nediumin the vessel or (b) an

internal cooling systemwhich consists of flushing a
w@o@7iosFos | ui d on the inner wall of the vessel PGUTERID06/668208

above the level of the liquid nediumin the vessel or,

(c) both (a) and (b). 4. Process according to claim2

wherein the internal wall of -thre vessel which is above

the level of the liquid nediumin the vessel is

mai ntained at a tenperature at |least 1 OC higher than

t he deby Hleshpweralhasiiag dpidonethg apisuivapivage wyschadighig apgye the

by meaggelQf the 1{otld ARdRXE Brthélesh@a)i Ny system sel ected

froma heating fluid circulating in a serpentine or a

sem -shel | tube in contact. with.the outer |]. of the

v ecirargpisyal Paitng Bmdied st A el i e

of t henuasgdl ofthe eésselswlabloseabbhethedenel obthetliqeid mediinh in the
Snediun%%gﬂ%pe vessel or (B) an internal heating system

whi ch consists of flushing a heating fluid on the

inner wall of the vessel which is above the | evel of

t hel@ikpth Ahedi @h i n the vessel or (C) both (A) and

(B). 5. Process according to claim4 wherein an
i Nt er nad, PReabd Rofdisd MBlAim 4¥Bekerth idtch e hBBIg¥kystem is used

i nsul atin evice i s placed on the, external R of
| eAnga b s R bE 5 e datanE KRRl gl fng essel
nmedwhich iGaboke dedsee] af derldjuitgmtdivany of clainms 2 to 5
wherein the inner wall of the vessel which is above
the | evel i LU ' ' g

10} ° it o Prtent feptdfittonTaf LT 2 d DSERTPBle iifer wall of the
ar i ¥isiRy whidnis phever the tavererftthofiquidenagépo it thehyagsel isrrickled with
equj hqda? ss1Be M HB{nt @1l b&&ﬂeﬂ?dﬂ@ﬂﬁéﬂﬁg erm?h@%réagm%h@Jf' tRlvapour
evaporarion,Qr, strippl C u , Or se cte rom.,
ol yigroin cayibsim i RSl megim Porhoh iy Br ogastation or
chl aripgleg ceusinl or ecadarmh glyeorndcidiar apiqranedilaionastd

15M Xﬁyl'(lirroeg’entcﬂForn%gf dichloropropanol, monochloropropanediol and mixtures

thereof.



