1 Process for produci ng pol yam de - The present invention relates
to a process for the manufacture of polyam de. The pol yam de is of
the type of those obtained by pol ycondensation from di aci ds and
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25 ° diamine in stoichiometric amount, generally in a solvent, such as water.
Thus, in the manufacture of poly(hexamethylene adipamide), adipic acid is mixed
with hexaméthylenediamine, generally in water, to produce hexamethylenediammoniumn
‘adipate, better known under the name of Nylon salt or "N salt".
7 The solution of thé N salt is optionally concentrated by partial or complete
2230 ~evaporation of the water.
The class of polyamides resulting from a single monomer is generally manufactured
by using, as startlng material, a lactam and/or an amino acid, and a small amount of
water; the proportion by weight of water is genera[ly between 1 and 15%. .
The polyamide is obtained by heating, at high temperature and high pressure, an
35 aqueous solution of the monomers (for example, a solution of Nylon salt as described
above) or a liquid comprising the monomers, in order to evaporate the water while

avoiding any formation of solid phase so as to prevent the mixture from setting solid.
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Processes are known during which the polycondensation is carried out

in the nolten phase conprising the solution of Nsalt or the liquid
conpri sing the nononmers, the 5 reaction streamflow ng at | ow speed
in the lower part of a reactor in a horizontal axis. The upper part
of the reactor conprises steam evaporated fromthe starting solution
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than in the processes described above.
Tubular reactors are generally coils included in a chamber comprising a heat-
exchangé fiuid or ihcluded in a jacket for circulation of heat-exchange fiuid. Such plants
30 exhibit the advantage of being highly compact.
Processes for the manufacture of polyamide in a tubular reactor are described in
the documents FR 1505307, FR 1352650 and FR 1 520 190. In the processes
described, a stream of a solution of N sait is injected at a pressure of the order of 1 to 5
MPa info a coil, the diameter of which gradually increases. _
35 The stream of bulk material undergoes polycondensation, releasing steam. It
undergoes a gradual pressure reduction along the reactor by head loss. '

The polyamide exits from the coil at atmospheric pressure with a high degree of
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However, they do exhibit disadvantages. At the end of the coil, the

| speed of flow of 5 the nolten polyamde is |ow and that of the steam

is high. The flow state can be annular, with a very rapid stream of
vapour at the centre and a sl ow stream of very viscous nolten

pol yami de at the periphery. Solid deposits of deconposed pol yan de
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of a pol yani de cohprising at | east ng stages: Stage 1:
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than 1 %nu compact plant. The process is flexible and easy to carry out.
To this end, the invention provides a process for the continuous manufacture of a
polyamide comprising at least the following stages:
- SLégﬂ: Polycondensation in a reactor of.a liquid stream comprising the
. monomers, at a pressure P1 greater than atmospheric pressure, the stream of
25 | material at the outlet of the reactor being composed of a vapour phase comprising
at least steam and of a liquid phase comprising at least the polycondensation
product
- Stage 2: Feeding the stream of material to a chamber, evacuatlng atleasta
portion of the vapour phase from the chamber and recovering at ieast the liquid
30 phase comprising at least the polycondensation.product, the pressure P2 in the
chamber being regulated at a set value such that it is greater than atmospheric
. pressure and that the residence fime of the liquid phase in the chamber is less
than 5 minutes, preferably less than 1 minute
- Stage 3: Pressure reduction of at least the liquid phase comprising at least the
35 stream of polycondensation product recovered during Stage 2.
The manufacturing process according fo the invention is a process for the

manufacture of polyamides of the type of those obtained from dicarboxylic acids and



Stage 3: Pressure reduction of at least- the Iiquid phase conprising
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defined as follows:
25 The main conversion carried out during the implementation of the process is

generally the polycondensation of a dicarboxylic acid with a diamine or of a lactam and/or
amino acid. This conversion is well known to a person skilled in the art, for example for
the manufacture of polyamide 66 from adipic acid and hexamethylenediamine or for the
manufacture of polyamide 6 from caprolactam. This p_olycoridensation generally releases
30  water in the vapour-form.. ...
The degree of progression of the poiycondensation is defined as follows:
Degree of progression (%) = [(number of moles of amide units formed)/(number of
moles of iniial reactive functional groups in deficit)j*100
The number of moles of initial reactive functional groups in deficit is:
35 - either the number of moles of carboxylic acid functional groups resulting from the
~ monomers initially present in the reaction medium, if the reactive functional groups in
deficit initially in this medium are the carboxylic acid functional groups (with respect to the
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The polycondensation requires a supply of heat, the heat temperature génerally
being far below the melting point of the final polymer. The plants used for the
implementation of the process thus comprise heat supply means for the purpose of
maintaining the reaction medium at a sufficient temperature to prevent the appearance of
20 a solid phase. They likewise comprise all the means which may be necessary for its
implementation, such as pumps, analytical means, control means, valves, means for
introducing storing the stream of material, or static mixers.
For the implementation of Stage 1, of polycondensation, a liquid stream comprising
the monomers of the polyamide to be prepared is introduced into the reactor. In order to
25 prepare a polyamide of the PAB6 type, the monomers are dicarboxylic ‘acids and
diamines. In order to prepare a polyamide of PAG type, the monomers are lactams and/or
amino acids. These compounds constitute the main monomers. An aqueous solution may
be involved. The acid and the diamine are advantageously in substantially stoichiometric
proportions, in the case of the preparation of a polyamide of PAG6 type.
i g 30 The dicarboxylic acid is preferably adipic acid and the diamine is preferably
hexamethylenediamine. The stream can comprise other monomers, such as other
dicarboxylic acids or other diamines, or amino acids or lactams, such as caprolactam,
" The lactam is preferably caprolactam. The stream can comprise other monomers,
such as other lactams and/or amino acids, or dicarboxylic acids or diamines, such as
35 hexamethylenediamine or adipic acid. '
For the preparation of a polyamide of PAGS type, the stream fed in is preferably a
stream of an aqueous solution of N salt, comprising adipic acid or one of its ionic forms
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The- stream of material at the outlet of the reactor comprises a liquid phase
25 comprising at least the polycondensation product in the molten form and optionally
dissolved water and a vapour phase comprising at least steam. The hydrodynamic state
in the reactor will depend on the arrangement chosen and on the operating conditions, it
being possible for the gas phase comprising steam and the liquid phase to be mixed or
not to be mixed. A gas/liquid flow then exists. The two phases flow cocurrentwise in the
30  reactor. ' e
The reactor is maintained at a temperatUre sufficient for polycondensation.to take
place. The reactor can advantageously be fed with a preheated stream, the temperature
which is close to the temperature for the start of polycondensation.
The pressure P1 in the reactor is genéra!ly between 0.5 and 3.5 MPa and the
35  temperature is generally between 180 and 320°C. |
 According to a specific embodiment of the process of the invention, in Stage 1, the
liquid stream is fed at a pressure P'1 'greater than atmospheric pressure, the stream of '
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when it comprises several parts of different diameter is advantageously greater than 10,
30 preferably greater than 500. .

The tubular reactor is generally placed in.a.chamber or a jacket comprising a heat-
exchange fluid. The heat-exchange fluid is, for example, Therminol VP-1®. When the
heat-exchange fluid is in the vapour form, it is maintained in this form using a boiler. The
reactor is, for example, a helical coil placed in a chamber thus heated,

35 According to the invention, the liquid phase comprising the polycondensation
product and the vapour phase comprising steam at the outlet of the reactor are fed to a
device intended to evacuate at least a portion of the steam.-
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into the pressure-reducing device of Stage 3, which has the effect of reducing the liquid

level in the chamber. The set level is advantageously chosen so that the amount of liquid

phase in the evacuation chamber is at a minimum. For example, if the set level is a given

30 liquid height.in the part of the chamber intended for the recovery of the liquid phase, this

set height will. pr.eferébly be chosen to be as low as possible. It is possible, if this level is

- adjusted to a sufficiently low value, for a portion of the vapour phase originating from the
chamber to accompany the liquid phase into the device of Stage 3.

One method which can be used to determine the residence time of the liquid phaée

35 in the chamber consists in injecﬁng a tracer upstream of the chamber, in recovering it

downstream of the chamber and in measuring the time between the injection and the

recovery of the fracer. The tracer is an inert substance which does not interact chemically
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have been formed and/or evaporated during the pressure-reducing phase.

35 This product can be subjected to vapour-phase separating and finishing stages in
order to achieve the degree of polycondensation desired. The ‘separation of the vapour

phase can, for example, be carried out in a device of cyclone type. Such devices are



30The stream on concl usion of Stage 3 advantageously exhibits a
degree of progression of the polycondensation of greater than 90%

The pol ycondensation product resulting from Stage 3 is a nolten
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conposed of steam which may have been forned and/or evaporated during
t he pressure-reduci ng phase. 35This prodl®€t can be subjected to
vapour-phasgjseﬁarating and finishing stages in order to achieve the
degree of p ¥Bndensation desired. The separation of the vapour
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stages of polycondensation i and of evacuation j which are respectively analogous to
Stage 1 and Stage 2, starting from the liquid phase resulting from Stage 2, the pressures

in the tubular polycondensation reactor of stagei and in the evacuation chamber of

25  stage | being greater than atmospheric pressure and the inlet pressure P'i in the tubular
polycondensation reactor of stage i being greater than the outlet pressure P”i of the latter.
Stagesi and j can be repeated at least twice, the feed stream of the polycondensation
stage i+1 resulting from the evacuation stage j. The pressufe Pj is less than or equal to

| the pressure P". In practice, several tubular polycondensation reactors and several

30 evacuation devices, such as the cyclones described above, are-arranged in series.
| Preferably they are placed in the same chamber comprising a heat-exchange fluid. The
parameters, in particular of pressure, temperature, residence time or geometry, in the
various polycondensation reactors are chosen according to the degree of
polycondensation desired on conclusion of each polycondensation stage and according

35 to the final degree of polycondensation desired. Each evacuation device, such as a
cyclone, is employed at a pressure greater than atmospheric pressure and the pressure
inside each cyclone is regulated so that there is little or no retention of the liquid phase in
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present ,yhn t he n h | enedi am.n es
the 15 \Qapour Gbdatyh mgé F %é?ngé@% z%%éjggccmﬁr}gg 6 Psnandard

evacuat ed i 1@ B&7:268cuat i on _deV| ce, essentl ally conposed of steam
can be easily recovered and reused as energy source, for exanple for
heating the feed stream of nononers. O her details or advant ages
of the inventi oBEXAMPLEbecone nore apparent in the light of the

ccording 1o St alaol? el 303K BNAHS oIS 6R 8Twele SR heBlefle
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reaction streamto a seé')Pﬁrator of cy cl one g al 50
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thermal fluth®mae fushet 26Mhe. She é‘é?ﬁ"@eﬁi"i‘”gwfjomrt PiPReaNg| ?l‘éefﬁ‘ﬁdh%ﬁﬂéﬁfﬁﬁgls

the sepgpat @smpdsed of an aqueous solution-of prepolymer with a viscosity number of approximately
'equal to 30 ml/g and of a vapour phase predominantly composed of water.

The duration of the reaction in the pipe is approkimately 16 minutes and the
pressure at the inlet of the pipe is equal to 2,6 MPa, The pressure in the separator is
reguiated at 1.9 MPa using a pressure-reducing valve which makes it possible to remove

35 a portion of the vapour phase at a level of 346. kg/h. The remaining stream, composed of
the liquid phase and of the balance of vapour phase, is evacuated into a pressure-
reducing device composed of a series of spirally wound pipes which is also incorporated



. 30 conposed of an aqueous- sol ution.of prepolymer with a viscosity

. nunber of approximately equal to 30 nl/g and of a vapour phase

., predom nantly conposed of water. The duration of the reaction in the
| pipe is approximately 15 minutes and the pressure at the inlet of the
. pipe is equal to 2.6 MPa. The pressure in the separator is regul ated

at 1.9 MPa u5| ng a pressure-reduci ng val v% which makes it possible to

. renmpve 35 a . t|on f the v ur IeveI 346 kaq/
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phase. A polymer with a viscosity nunber equal to 10131 m /g is _
withdrawn fromthis finisher at a throughput of 6981kg/h. 13 CLAI M5
1. Process for the continuous manufacture of a pol yam de conpri sing
at | east the foll ow ng stages:



5Stage 1: Pol ycondensation in a reactor of a liquid stream conprising

- the nononers, at a pressure Pl greater than atnospheric pressure, the

streamof material at the outlet of the reactor being conposed of a

' vapour phase conprising at |east steamand of a |liquid phase
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conprising at |east the polycondensation product 10Stage 2: Feedi ng
the streamof material to a chanmber, evaCiating at |least a portion of

. the vapour phase fromthe chanber and FERRYEring at least the liquid

phase conprising at |east the pol ycondensatton product, the pressure
P2 in the chanber being regulated at a set value such that it is

greater than appRIBORY the cBﬁl‘?rﬁ:%Hé RaRidcthiddk a?tﬂﬁ?r‘hﬂé'cgﬁmﬂﬁﬁn ét s‘P het he

l'iquid phase in the chamber | ess 15t han nutes, prete | ess
than 1 mnute Et"a‘gj@gﬁtagﬁﬁessure reduction of at |east the I|qU| d

phase compri sing g éﬁ@%ﬁyc&ﬁb‘%n%tfoﬁ%?ﬁac&?bﬁ@ﬁ&"‘uﬂﬁs‘?r’%@hf faéﬁ&%t

recovered duri ng . 2. Process accord Claim
characterized in "E“Pﬂi’!“e"ﬁ it @SPE?@%“"E P1tw@at%rtthae'eamwhenaeieésqrg, theystreamn eft

a pressure Pl greraét@:raubhﬂ@oaﬂémsﬂab%acfor%iﬁg%msoseama%&maghé%fe comprising
material at the outlet of the reactor Cg!gqr@ngtaﬁg essure P"1 which

i's lower than thé!EEeigRavd e aidHhgser AstiberByneesgnsation
pressure. 3. Pr q;@@ﬁhf@t according to d ai mhl Ol’h , char acteri zeddl n

t hat , St 2,..the e P2 25i.n e .C S re ed at a
bor el w0 s oo Cinteoks BeERRE R srRaf  helhEigp SR bery Sy a Sb oER & 1o
chanber. 4. Pr OC&:@ﬂloammbdrbngjrtpﬁamrﬁ)fhetd’lembér@hddectwetﬁﬁgadt IT@iast the l|qu1d
characjterized in that _the rea {or t'%s q tH uI aﬁ r(?_a$ g F
according to one " ?S%%°é"%'ﬁ‘888§eﬁ8 § B NIRRT AR RTYC é'ae‘?fﬁsst“ﬁea
nononers. are a dicbambenbgingregdatdd aralsat veluasuchehat itGs gltater tas aanoxphdmmg
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350r a copol yam The repeat
pol yam d& 66 uni ttkan 5mmum5cmteoe¢w less faamdlnbreﬂtﬂg adi pic add and the

di am ne bei ng hexgumd NP &REAI BHAAE of 2t fast the liquid phase comprising at least the

stréam of polycondensation product recovered during Stage 2.

2. Process accdrding to Claim 1, characterized in that, in Stage 1, the stream of liquid is
20 fed at a pressure P'1 greater than atmospheric pressure, the stream of material at the
outlet of the reactor being at a pressure P"1 which is lower than the feed pressure P’1

aryd greater than atmospheric pressure. '

3. Process according to Claim 1 or 2, characterized in that, in Stage 2, the pressure P2
25 in the chamber is regulated at a set value such that there is no retention of the liquid
phase in the chamber.

4. Process according to one of the preceding claims, characterized in that the reactor is
a tubular reactor. '

30
5. Process according to one of the preceding claims, characterized in that the
monomers are a dicarboxylic acid and a diamine.
6. Process according to Claim 5, characterized in that the polyamide is a polyamide 66
35 or a copolyamide, the méjority of the repeat units of which are polyamide 66 units, the

dicarboxylic acid being adipic acid and the diamine being hexamethylenediamine.
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7. Process according to one of Clains 1 to 4, characterized in that

t he nmononers are a | actam and/or an .-amno acid. 8. Process according
to daim?7, characterjzed in that the polyanmide is a polyanide 6 or
5a copol yam de, the majority of the repeat units of which are

pol yamide 6 units, the |actam being caprol actam and/ or the anmi no acid
bei ng am nohexanoi ¢ acid. 9. Process accdfdi ng to one of the
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t he nmononers i s an aqueou

of the precedi fagtagl andier ancimimeadicer i zed in that the liquid st ream
conprises between 50% and 100% by wei ght of nononers.  11. Process
according to one of the preceding clainms, characterized in that the
stream 15f ed8.t Graches aagbidingrto Cégdro t7ocharacterized inthatdbaipaydphide sfa mmime or

than 1 Mg, prgf Sﬁaﬂﬂdé)fthé%?ﬁﬁ@roffh@ e%'E uf Lbﬂrvhfcﬁ)a%e au'%alcgﬁggl Zera;ts ihe

Process according to rece

that the strealactm m@apmlaiéﬁmﬁhﬁoﬁhe EEIDO(ﬂCldtbwgtammmmxanmamd)r is
at a pressure P'1 of greater than 200.5 MPa, preferably of greater
than or equal to 1 MPa, and at a tenperature of greater than 200C
13. Process %cRecassRscowingiie opg oftthe pispedieaisiaitis coharavterizedhiarthal ther liquisd

in that the deggé&fn, @gm@rsp@rﬂees@bﬁmné}% istrPRLEGRNIRMASAL | on at the outl et
of t-he reactor is greater than 90% 25a polyam de 66. 14. Process

accordi nH)to one of the preceding clains, characterized in that the

residence ti mepﬂi‘oessr&cbndmglt@l ofderIRe br@céd?ﬁl% élﬁﬁ@t@fardc%rlgé@ﬁttﬁét e MRRidd
m nutes. 3015. Process accor recedi ng cl ai s,

characteri zed PHFATHEAMANSES lpqmngrgﬁof’,a % 83 197 by Wﬁ'tgﬁ"s%fé“‘lﬁ‘ﬁ@ef% mor e

segnents of dlfferent di aneters, the length/dianeter ratio of which

S greater t 100, f erab eat er .t han 500. 6. Process
rocorame’ ¢ oMoProes aRlBug B bR iia o Hlod Remeleied D i steen
t ubul ar (Ereactedﬂoﬁnﬂmhulacﬁnﬁwatalprmg%ﬂ of gredier tlaamdirey, peferably oh
i ncreases fronbge%r{hghg;e&u%y\%qc‘ighﬂbg_e outlet of the reactor.

12. Process according to one of the preceding claims, characterized in that the stream of
material at the outlet of the tubular reactor is at a pressure P"1 of greater than
20 0.5 MPa, preferably of greater than or equal to 1 MPa, and at a temperature of
greater than 200°C

13. Process according to one of the preceding claims, characterized in that the degree of
progression of a polycondensation at the outlet of the reactor is greater than 90% for
25 “a polyamide 66. ‘

14. Process according to one of the preceding claims, characterized in that the residence
time of the liquid phase in the reactor is greater than 5 minutes.

30  15. Process according to one of the preceding claims, characterized in-that the tubular
reactor comprises one or more segments of different diameters, the length/diameter
ratio of which is greater than 100, preferably greater than 500.

16. Process according to one of the preceding claims, characterized in that the tubular
35 reactor comprises several segments, the diameter of which increases from the inlet
towards the outlet of the reactor.



15 17. Process according to one of the preceding clains,
characterized in that the surface speed of the liquid phase in the
reactor is greater-than-0.1 ms. 18. Process according to one
of the preceding clains, characteri'zed in that the reactor is 5placed
in,a chanber 'orjaCket conprising a heat-exchange fluid. 19. Process
accordlng to one of the preceding clains 5characterlzed in t hat t he
pressure P2 'in the chanber where evacuat?on is carried out is

regul ated at 4 Isl‘ébes%%bétﬁmﬁglfél”bné B%e E%cécﬁndlﬁ‘él%%ﬂalgct@nz%ﬁ% tharthdEdacd 0
20. 'Process accordin 'ﬂ E %5‘5 grece ing claims, characterized
in that the thr3§hEURe i E%Qt”é‘?fe dpdeerephaban pd ”yﬁxbj ect to the
control of detection of the |evel of the l'iquid phase in the chanber
wher e evacuat artl cu art

the chanber 1 s SR e W ot b Sost RS Bt LR 1B o8
t hr oughput5 for macedina cftﬁmbgrommempmuslng)mMeMEn@amﬂﬂuced when a

set level is exceeded. 21. Process according to one of the preceding

clains, characterized in that the evacuation is carried out in-a
devi ce of cydPdecssypecoEtingiPoae Aighapreadingiaimaichaasterized indhatdiwhpressurce

S]E r Sﬁm Iof mattjI erF&ﬁh the&:fhﬁ?ﬁer v&neﬁ@%@ﬁttoﬂ@:cbrrlb@bﬁtﬂﬂ@@&;lﬁ@ﬂ gi J‘é%é DQG@M%FN
0 e liquid p zﬁ,g 0 e gﬁ/&:%g ensation product and a device for
& Pedpbsivediiiea

evacuation of t Brocess accor di ng to one,of the
precedi ndOcl ai ms, characterized in that the pressure 25r eduction of

at |east theyp 'F%'degs g&ﬂﬁﬁ"} gt@ ggér éfﬁ!'ée[(}gg u:d n:g%%ﬁ'ﬁs[, Eﬁ?cﬁérl’zgr?@tﬁ% the

pol ycondensati on produ
optional |y conphiPyghngt & evacuated venpHepitase (isubiestie theaitryjofsetsstion of the

sections. ‘level atdhe IBUﬂCpﬁéé‘e iAfHeQhEhHG ﬁh@re@vﬁéd@h&?ls cErh@d’ aftfslzed in
that the tubul ar ﬁre su g gﬁ Ode i ce % §‘p aced I n .a_chambeei or
a jacket conpri PEIIRY=Y R tpa R 8‘%'“%'" ded for i reqepery guthe lguidpheseg
to O ai m23, c e thoughbufadevagudtionbf mheadmeamhase(bbia@mméeldmhdn BSet level is
mai ntai ned in theMapour formby using a boiler.

21 Pracess according to one of the preceding claims, charactenzed in that the
evacuation is carried out in a device of cyclone type comprising a cylindrical part into
20 which the stream of material is fed, a conical part intended for the recovery of the
liquid phase of the polycondensation product and a device for evacuation of the
vapour phase.

22, Process according to one of the preceding claims, cﬁaracterized in that the bressure
25 reduction of at least the liquid phase comprising at least the stream of
polycondensation product is carried out in a tubular device optionally comprising
severa! segments with increasing cross sections.

23. Process according to Claim 22, characterized in that the tubular pressur_e—redubiné
30 device is placed in a chamber.or a jacket comprising a heat-exchange fluid.

24. Prqcess according to Claim 23, characterized in that the heat-exchanae fluid is
maintained in the vapour form by using a boiler.

35  25. Process according to one of the preceding claims, characterized in that the degree of
* progression of the polycondensatlon of the stream of product resulting from Stage 3is
preferably greater than 80% for a polyamide 66



35 25. Process according to one of the preceding clains,
characterized in that the degree of progression of the o

pol ycondensati on of the . stream of product resulting from Stage 3 is .’
preferably greater than.90% for a polyanmide 66. 16 26. Process
according to one of the preceding clains, characterized in that Stage
3 is followed by a.stage of finishing th% pol ycondensation, in the
nol t en phase, or by a postecondensation ifn the solid phase. 27.
Process according to Caim26, characterized in that the finishing
stage or the stage of postcondensation in the solid phase is preceded
by a stage of6 é’é??&?%@‘icefﬁi"@fto pricohiagmrsaredie £laims, clarererized in thet Siageckin
exiting fromt fmlomé@sﬁ#ﬁtegé @ﬁh@magtr&t@geendéﬂsaa& iMhe &REsen e dibpg to

one of the prece cterized in that it conpri ses,
bet ween Stage fg %%'9538%" '§thea‘°t°?fi - one series of.successive stages.

of pol ycomdensation i and of evacuation j which are respectively

anal ogous to, f

resulting f roﬁs:%%%ssla{%&% nﬁtt@&frg'eni g%r%é%%&%ﬁ%%ﬁg{ tﬁ%ﬁh‘?@%m@%ﬁ%&ggﬁ%ﬁﬁ on
reactor of st agéPQSfC@n'dﬁrﬁﬁ'ODWefh@ﬁakﬁmﬁﬁ@lﬁ Peleagrgey aoftagstch gepapative pfige
greater than aigmIpPheish 9r&éﬁ%§tﬁé@tr@m efithy f+om % pRESFS %Hd%cnr?% Liayd) the

t ubul ar pol ycondensation reactor of stagée 1 e| ng greater than the
outl et pressure P'i of the latter. ,

10 28. Process according to one of the preceding claims, characteruzed in that it comprises,
| ) between Stage 2 and Stage 3, at least one series of successive stages of

polycondensation i and of evacuation j which are respectively analogous to Stage 1
and Stage 2, starting from the liquid phase resulting from Stage 2, the pressures in
the tubular polycondensation reactor of stage i and in the evacuation chamber of
stage j being greater than atmospheric pressure and the inlet pfeésure Pl in the
tubular polycondensation reactor of stage i being greater than the outlet pi:essure P
of the latter.



