Process for the manufacture of dichlorinropanol by
chl orination of glycerol The present patent
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pat ent application 60/734637 filed on 8 Novenber

2005, the content of which is incorporated herein by
reference. The present invention relates to a process
for the manufacture of 5dichl oropropanol in which

gl ycerol and a chlorlnatlng a ent are reacted .
opt i orRabdeys fon thdmamifacerecnd dighlerapropepohby chlorigatianofy
to obtain reaction producggggghpr|3|ng

- di chl or opropanoL The di chl oropropanol can be

separated fromthe other reaction products and can be
subjected to a dehydrochl orination reaction, so-as to
manuf act ure epi chl orohydrin Such a process is
di scl osed in Applicatiaon 10 WD 2005/054167 . of A
SA, tThe pressnicpricrd PNkFaEAD P@l%@&%ﬁ%‘#%toiﬁfqvﬁm?‘r?igs alent
p?ﬁ@ﬁona@mg,%q ifDed bry 8 hefvembaczisethe coe@nt of which is
ori nat,i n%H? ent. i s hydrogen chl ori de. In this

plPBQ}'B%’?tedt}ﬁ REHFISACDet ween gl ycerol and the
chl orTheatrésegt mgemiom rslapes @6 e paksess fontheinaahubapture of 3 -

tor an I r
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aapeionsllyeindhé prepence |0t§ @l aYgapis A5idel poakEle RIBF qa&%%ﬁ@é‘lm‘s

t&ﬁgrrﬁfhgtdl&ﬂ P bhd10N%e d@%$ﬂo§%& gh@BS séplaﬂﬁéﬂ) from the

ste red vess Mehy%g@gg‘gEUOn reactlon

FetberireRsian PHANCE B CHE PO I
WRsAlkd sfansheve epictorohfdin. a&e:hwqrmmiech ch;t:ldmedum dpplication

it SrBRsaiphet SoLYAK AT fueoftabbt ReR 1 eoBlteg n e
2ftedent applicitir pgeferetveord prefamdicbivrinating agegt rivdgen

il erdvvalls of the reactor and of related ancilliary
et (frbr?ems This aimof this invention is to

pr ovildéhia pprcesse e reatiopbaterateliricrny 24 Fh?rﬂh%ﬁfé}ﬂ%% agrat is

\ﬁfﬂ [’hfb @ﬁn&?&ut@ﬁ RirbictortanatrelRtca l%hﬁllla_t}T B@lpxﬁﬁﬁ@hlaﬂﬁ of or
erefdre relates to a process for th § (_g{}f@ture of

2watcd sy BpEDHE AeStAn tﬂa\fﬁﬂeﬁﬂ@ﬂg&@%ﬁs apd m HRith
ohyelRbg2h icHREAB @ind@ahd reaction conditions, Enamelled (glass-lined) steel is

a preferred vessel material. The applicant has found that such materials remain
however tnsatisfactory, i.e. they are corroded by liquid mixtures containing
water, dichloroprop_anol and hydrogen chloride, resulting from the condensation

of rich hydrogen chloride content vapours on the inner walls of the reactor and of

related ancilliary equipments.

This aim of this invention is to provide a process for manufacturing
dichtoropropanol 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
liguid.
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' conprising hydfogen chloride, wherein, in a vessel, a

uid nmediumis in equilibriumwth a vap@.mmmb@s,asszos
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the véssel which is above the level of the liquid
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| ower than 120 C or at a tenperature at least 1 C 30
hi gher than the dew tenperature of the vapour phase
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It is also believed that when the temperature of the inner wall of the vessel which

is above the level of the liquid mediwm in the vessel is at a temperature at least 1

.°C higher than the dew temperature of the vapour phase above the liquid

medium, the corrosion rate is reduced due to a reduced condensation of vapours
conta;mmor water, hydrocrcn chloride and dichloropropanol. Finally, it is also
beheved that when the inner wall of the vessel which is above the Jevel of the
liquid medium in the vessel is trickled with a liquid, the corrosiveness of

- condensed mixtures containing water, hydrogcn chloride and chchloropropanol is

reduced by dilution. The reduction of the corrosion of the constituent matenals
of the vessel makes it possible to further limit the costs associated with the .

replacement of the latter.



20i s above the level of the liquid mediumin the
vessel is at a tenperature at |least 1 C higher than
the dew tenperature of the vapour phase above the
l'iquid medium the corrosion rate is reduced due to a
reduced condensati on of vapours containi ng -water,
hydr ogen chl ori de and di chl oropropanol. Finally, it
is also believed that whenzthe inner wall of the
vessel which is above the | evel of the 25liquid
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sald inher vessel wall with a'liquid having

watere nipairegenr ehloidec il sdlpl@imprqmmi tthe hydragep a@hk?réieofcontent is
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equélab 160% ¥Rl Mentlovesth@bbredgusldo by %6.ondensat i on of t he
vapours contai ning water, hydrogen chloride and

di chl or opr opanol, the hydrogen chl oride content is
general ly higher than or equal to 1 % by wei ght of
the m xture, 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 weight of the mxture, frequently |ower than
or equal to 60 % and often | ower than or equal to 50
% 3 In the liquid corrosive m xtures obtained
by condensation of the vapours containing water,

hydr ogen chl ori de and di chl oropropanol, the water
content is generally higher than or equal to 4 % by
wei ght of the m xture, frequently higher than or
equal to 5 % and often greater than or equal to 10 %
The water content 5is generally |ower than or equa
to 80 % by weight of the m xture, frequently | ower
than or equal to 70 % and often | ower than or equa
to 60 % In the liquid corrosive m xtures obtained by
condensation of the vapours containing water,

hydr ogen chl ori de and di chl oropropanol, the

di chl oropropanol content is generally higher than or
equal to 4 % by weight of the m xture, 10frequently
hi gher than or equal to 5 % and often greater than or
equal to 10 % The dichl oropropanol content is
generally | ower than or equal to 80 % by wei ght
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m xt ures 15contai ni ng wat er, hydrogen chlori de and
di chl oropropanol, |ike for i nst ance gl ycerol,

nonochl oropropanedi ol, and-2sters thereof. The | evel
of the liquid nediumin the vessel is defined as the
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pr ef g‘} %g %5/1 Weros%% Mﬁﬂesoé ﬁé@toy E&ld&ﬂ&u& Of‘ﬁfee,rapours
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instance a
of the mixture, frequently lower than or equal to 70 % and often lower than or

equal to 60 %.

Others compounds can also be present in the hquzd corrosive mixtures
containing water, hydrogen chlorlde and dichloropropanol, Jike for instance
glycerol, monochloropropanediol, and esters thereof.

The level of the liquid medium in the vessel is deflned as the level of the
liquid when the vessel is operating in stationary regime.

" The inner wall of the vessel which is above the level of the liquid medium
in the vessel generally extends above the level of the liquid_medium in the vessel
tothe top of the vessel. ' |

According to a first embodiment of the process of the invention, the
temperature of the inner wall of the vessel which is above the level of the liquid
medium in the ves sel is at a ternperature lower than 120 °C, preferably lower

than or equal to 110 °C, more preferably lower than or equal to 100 °C and most

preferably lower than or equal to 90 °C.
According to a first variant of the first embodmlent, the internal wall of the

vesse] 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
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
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




SOcooIihg fluid circul ati ng between the inner and
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liquid mediumin the vessel or a cooling fluid

circulating in a serpentine welded on the vessel wall

or connected by a thernall y4c'onductive cenent or
| ocated within the protective layer (for instance
serpentine flooded in the protective Iaxéer or
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t eAPefadirt b thesapombdve teviguid medium, preferably at least 3 °C
‘higher, more preferably at least 5 °C higher and most preferably at least 10 °C
higher.

According 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




According to a second enbodi ment of the process of
the invention, the tenperature of the inner wall of
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mediumin the vessel is at a tenperature at least 1 C
hi gher than the. dew 25tenperature of the vapour above
the liquid nmedium preferabldy-at |east 3 C higher,
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hgrodgad byaherdaoti@nbistween glycerol and hydrogen chioride Tike for

~ instance dichloropropanol, or mixture thereof. The gas can be introduced in the

vessel by any suitable way, like for instance above the level of the liquid medium
in thie vessel in such a way that a helicoidal stream of gas is produced above that
level.
| The temperature of the heat:ing- fluid is adjusted to obtain the inner wall
temperature mentioned above.
Any kind of thermally insulating device can be used. Insulating material

can be made of inorganic material like peflite, of organic material or mixture

According to a third embodiment of the process of the invention, the inner
wall of the vessel which is above the level of the 1iqi1id medium in the vessel is

trickled with a liquid. The liquid can be selected from a cold condensate arising
from the treatment of the vapour ;}hase in equilibrium with the liquid medium in

a distillation, evaporation or stripping column, or selected from glycerol, water,




to denote a gas with a tenperature is higher than the
tenperature of the liquid nmedium The gas can be
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] i Yn ERlot d6 QN HBRITE Ak Eenagitile d-lined siseltsample
gaedr(l%#gﬂm%%ﬁggﬁggot%enﬁggchi pe erature is |lower than

texbititsipsorasiop stg e ‘phase in equilibrium
25 Viddh 1@9(&%%%1@5&3&?%#{@@ liquid can be selected
rom_anot her rt.of t ces . a. R
conoohEPRERTRCET VY e RRPa e dp i Mmre conaining
exhaciyweight offtiydogenvhlobident 86°%65 ah beamcdisdvimed sipehwmple
Cc%i{geadc'ormsion rate of less than 0.010 mm/year.
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According to a fourth enbodi nent of the process of
the invention, the inner wall of the vessel which is
above the level of the liquid nmediumin the 10vessel,
can be heated and trickled with a liquid. In that
enbodi nment, it is preferred to heat the upper part of
the inner wall and to trickFd the |ower of the inner
wal | which is above the level of the liquid nediumin
the vessel. The |lower part generally extends fromthe
| evel of the liquid nediyninihhe vessel to 0.1 m
above that |evel. The upper part generally extends
fromO0.5 mabove the 15l evel of thhe liquid nmediumto

the top of the vessel. rding tq.a fift -
ebod oot ke pevtacure? Gt PROR A hididyossel i

Wakhct@f withe chiesisefingdyeatcdrsprisims/leydrégsn|cblogide ot avhssel in
I'i qui di-netlium.in.the v ' ; hich
t YRR eGPt if gt i v Vgﬁ%@%gli%dﬁ%‘%ggdﬁ%f°o‘3’v .
ar@riosibe e dbasiopar dfibe macevaskd wathabave B lovel Rbihe lappt
howeyer ,. | ' - tati on thereon. Exanple 1
(ﬁg?ﬁ%%é%?ggﬁgb@%a?ﬂ%w%%%gﬁ?ion) When cont act ed

en chlorjde. lLiquid nmxture
cont aiin¢aedinggovais§id iRty WFSSS# WY gt %ag_%to&ﬂzlugﬁa}ndag legst part of
120C, goipeermbdiedil 4t aeenpiente barpllend2hiPBidrs a :
corrosion rate of 0.035 miyear. 25Exanple 2

ding.to the,.i ti . .
ga\(,:\,;? ré]r- I_hg X esrfineq:ljmq%rre\?eal%e? Wa.al dp 8rdr%¥\>¥(1f%?%?d§% %fltgﬁ ip%f'gt bithe

20 % hymereieght wall ahy trygeruretat astde’GhigeTthagthe dew
enanel | ed-1]j ne e~exhibits a corrosion
rate OFIPYEs %%%%Eg%oi%%g%e?%gr. - 7 - CLAIMB 1
. Process for the manufacture of dichloropropanol in
whi ch il tyickhing saidinnanyessdl Wik fiitha d axL i_%tEmaar@mfe
conpr igihing; NydEoaen iehkapbdars of flewasarlphbse, whi ch a
liquid nediumis in equilibriumw th a vapour phase,

according to which 5Scorrasi an of . par 18 that
i nner WSSEINE T 1PRBOYRES I%ﬁl %ﬂgléﬁﬁgtlﬁ?ﬁd&lﬁgiadqgﬁflgjos ! .
medi uraliosvsas dile@stcopdertsedivipouapbisde® by: i. cooling
down said i nner vessel wall in order to nmmintain at

il g s ke ) s e

2. Process according 1o claim 1 wherein the corrosion of the inner vessel wall

above the level of the liquid medium is reduced by cooling down said inner

vessel wall (i).

3. Process according fo claim 2 wherein the cooling down (i) is carried out

by means of :



ii. heating up said inner vessel wall in order to
mai ntain at | east part of the 10i nner vessel wall at
a tenperature at least 1 C, higher than the dew
tenperature of the vapour phase, or iii. trickling
said inner vessel wall wth 2 l'iquid having a
tenperature which is |lower thén the tenperature of

t he vapour phase, or iv. trickling said

i nner vessel wall with a liquid having a conposition

t hg| g érpéé%rﬁmobﬁn@ bysktine seleotainfiian a edolimpiuid cistulsiéng ivre
) co I nin lx 1
(i Sssavepiing 91 syt s, me%msic%%lfgﬁ it
accor gy ﬂ@shiﬂg acbcanmgﬂwmn icroutchaval of thesiesss! phuchiigabove the
I nher

.r‘redi u]ﬁ]V?%gD%ﬁbec}b% %ERJYI? ttﬁ@vés@éi% of the liquid

y Co0! I ng down said i nner 20vesse

wal I (i). 3. Process accordin o, claim er

5 t héb) caointangpl doeltng yptenswhigh PPJ@éﬁ%‘gftﬁ‘ﬁbmﬁéa‘ﬁ f \Aﬁ‘“d Bn'the
(a) W ‘gﬁme ceaki WEich Ysdtom tellect efiht ﬂlqmdanedlum in the
cooling f circulating in a serpentine or a
sem - ﬁﬁgrwntube in contact with the outer wall of the
vessel or by flushing a cooling fluid on the outer
wald) Bdth{ ?QmMQSﬁel whi ch is above the I evel of the
[iquid nmediumin the vessel or 5(b) an interna

coolin st em | h6 Qe 1
o AL ) Stk o
10 t hevall abete thé letvhkof the uq@ldn@@ilwq edyczd by beatmg Lg:rsalc?]e?er

bOtQSQQ%ﬂﬂES (b). o 4. Process according to

ein the corr05|on of the inner vessel 10

Oy e ek oS bt e FEATY ) bbby

means of :

(A) an external heating system selected from a heating fluid circulating in a
15 serpentine or a semi-shell tube in contact with the outer wall of the vessel or



5. Process according to claim4 wherein the heating
up (ii) is carried out by .neans of - (A an external
heati ng system sel ected froma heating fluid '
circulating in a 155erpenti%e or a sem -shell tube in
contact wi.th the outer wall “of the vessel or 8 by
flushing a heating fluid on the outer wall of the
vessel which is above the |evel of the liquid nedium
in the vessel or (B) an internal heating system which
consi sts of flushing a heating fluid on the inner

wal | of the vessel which is above the |evel of the

o - priibae adicebning cpone pachal TP gkl AhiciER e

heaﬂbﬂﬂoﬁﬂﬁﬁﬁmkﬂmaﬂaeﬂnaMﬂWﬂmﬂmernalIy i nsul ati ng
devi ce is placed on the external wall of the vessel

e R A g

ccor clains 1 elrn
t he i vod quhaﬁessegevhwlh@rabvé%@él levighed thﬁ/ﬁlﬂe%‘ medivgp 4y the

the\)%g% of the liquird nediumin the vessel is
reduce y trickling with a liquid having a
temperature which is lower that the renperature of

the bedpebrandiiise (iii). 8. Process according to

claim7, wherein the liquid having a teng@;ature .
whi clg i Boteaveicotdiagta diaim &nwhereinandntofnal heatipg gptiem is used

phasetpgggiaﬂgl ecgﬁggﬁg Va Qééa &%Q&&%ﬁ?w@q bﬁhege£sépm

ghase In equilibriumwth
- tdech 1scabodeﬂﬁedi¢\whnfﬂneélqmdsmﬁ IugX i on, evaporation or

stripping colum. 9. Process according to any of

cl ai ni:s Pho {e@s %co%ﬁg & zﬁlyt ST 1451106 ioWhereir the comesidn of the
vesse

n@@ﬂru’mSPhW@lh@W@slg éﬁovestg? gea’ﬁt%fo‘hsyq‘ﬂlﬁ ‘?ﬁﬁhe 3 %;%9561 i

| b didled bl Ii,’ﬁ’cﬂdlﬂ,tg |vﬁ\zi§a tiguid ibhvihg aaempﬂdmrfswﬁlchapbwr fhtte
ording to claim9, wherein

(iv).

_trﬁ‘@P?raﬂﬁ‘? d’fgtke ‘?@P q@ eﬁlgm gl ycerol, water, an
aqueous sol ution of hydrogen chlorrde, '

di chl or opr opanol, nonochl or opr opanedi ol and m xtures

ther %(?E’rocésé according to claim 7, wherein the liquid having a temperature
which is lower than the temperature of the vapour phase is selected from a cold
condensate arising from the treatment of the vapour phase in equilibrium with

the liquid medium in a distillation, evaporation or sm'ppmg column.

9. Process according to any of claims 1 to 8, wherein the corrosion of the
inner vessel wall which is above the level of the liquid medium in the vessel is

reduced by mcklmg wﬂ:h a liquid that allows to d11ute a condensed vapour phase
Gv).

10. Process according to claim 9, wherein the liquid is selected from
glycerol, water, an aqueous solution of hydrogen chloride, dichloropropanol,

monochloropropanediol and mixtures thereof.



